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Executive summary 

Although several conventions and policies are in place in the region, until now the 
Mediterranean has lacked region-wide environmental monitoring mechanisms that are 
both effective and adequately implemented. As a result, it is essential to use up-to-date 
and consistent data to assess trends in socio-economic activities and the impacts of 
these drivers on the environment. Such information, which is only available in a few 
regions or countries in the Mediterranean, is not normally comparable, because of 
inconsistencies in the methods used and a lack of common approaches to data 
collection at transboundary levels. Harmonised environmental information is 
nevertheless crucial for supporting regional stakeholders and legislators in evidence-
based decision making and adequate planning. 

The Ecosystem Approach (EcAp), as introduced and adopted in the Mediterranean 
region, aims at improving the effective protection of the environment and ensuring the 
continued provision of marine goods and services to promote human well-being. The 
Integrated Actions to Mitigate Environmental Risks in the Mediterranean Sea (Med-
IAMER) project, which ran for one year from 1 June 2014 to 31 May 2015, was the first 
maritime project of the MED Programme to implement an ecosystem-based approach at 
a transboundary scale. 

The aim of the project was to make recommendations for the 2014-2020 MED 
programming period in terms of the transnational integrated actions (resulting in a 
coordinated and integrated evaluation of research on the state of the environment in 
the Mediterranean) needed to mitigate environmental risks in the Mediterranean. It 
produced methodological tools to structure abundant but not readily accessible spatial 
information, highlighted data gaps, and identified the most vulnerable hotspots and 
their associated environmental pressures, while linking them to regional cooperation 
instruments. 

Med-IAMER adopted a clear conceptual framework, produced an improved 
Mediterranean-wide knowledge base, involved stakeholders to validate its results, and 
used its peer-reviewed results as a science-policy interface to influence regional 
management and policy making. Med-IAMER’s wide-ranging results are specified below. 

At the conceptual level, the project provided an integrated framework for monitoring 
coastal and marine ecosystems in the Mediterranean region using the widely adopted 
DPSIR approach (Drivers-Pressures-States-Impacts-Responses). The methodological 
developments of the project include multi-sectoral data integration techniques and 
analytical advances in evaluating and mapping at transboundary level the major regional 
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socio-economic drivers, the pressures they induce and their potential impacts on 
Mediterranean ecosystems. 

These socio-economic drivers, pressures and impacts were first identified and 
quantified, whenever possible, from a variety of sources. They were then validated by a 
wide range of regional stakeholders, including scientists, socio-economic experts, 
managers and decision makers. The process was steered by thematic expert groups to 
improve the preliminary results, and finally regional stakeholders validated the 
consistency of the results through consensus. 

At the knowledge level, Med-IAMER generated a series of regional spatial indicators, 
including 52 indicators on major socio-economic drivers, 10 indicators on major 
environmental pressures, and a composite indicator on potential aggregated impacts on 
coastal and marine ecosystems in the Mediterranean.  

At the policy level, Med-IAMER produced: 

• a robust harmonised information baseline on the state of the environment and 
its main stressors, based on the qualitative descriptors of the Marine Strategy 
Framework Directive (MSFD) for determining Good Environmental Status (GES) 
and on the efficiency of protection measures available at the transboundary 
level; 

• recommendations for improved environmental management, based on the 
evidence provided by the project results and literature review, and on 
stakeholder consensus as expressed during the consultations organised by the 
project; these recommendations include the introduction of stricter regulations 
and the adoption of best management practices, particularly in areas severely 
affected by the pressures identified by the project, and the development of 
strategies to address cumulative impacts; 

• a framework for mapping regional policies that support Med-IAMER’s objectives 
of achieving GES, based on the three specific criteria of integration, sustainability 
and effectiveness of the policies. Mediterranean countries should be encouraged 
to assess the effectiveness of their environmental policies and to ensure that 
they are aligned with the relevant European and international legal frameworks. 

The recommendations are addressed to a wide range of audiences and are arranged in 
four main groups: (i) Data and mapping/monitoring; (ii) Assessment methodologies; (iii) 
Pressures on marine biodiversity; and (iv) Management of Marine Protected Areas and 
transboundary cooperation. 

Med-IAMER’s indicators are publicly accessible through the SDI-MED web platform, and 
are proposed as a baseline to support several regional instruments and policies, 
including the MED Programme, the Barcelona Convention, the EcAp, and European 
policies including the MSFD and Maritime Spatial Planning.  
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1.  Introduction 
As stated by the Convention on Biological Diversity (CBD), which entered into force on 
29 December 1993, the ecosystem approach is a strategy for the integrated 
management of land, water, and living resources that promotes conservation and 
sustainable use in an equitable way (CBD, 1993). 

At the EU level, the Marine Strategy Framework Directive (MSFD) was adopted on 
17 June 2008, as the first EU legislative instrument related to marine biodiversity that 
aims at protecting the marine environment across Europe more effectively (EC, 2008). 
The Directive enshrines in a legislative framework the ecosystem approach to be applied 
in the management of the accelerating pace of human activities in coastal and marine 
areas. The MSFD integrates the concepts of environmental protection and sustainable 
use with the aim of reducing human impact on the marine environment. Its target is to 
achieve Good Environmental Status (GES) for EU marine waters by 2020, GES being 
defined as ‘the environmental status of marine waters where these provide ecologically 
diverse and dynamic oceans and seas which are clean, healthy and productive.’ 

As one of the instruments for the implementation of the EU cohesion policy, the MED 
programme aims at strengthening economic, social and territorial cohesion by reducing 
disparities between regions in terms of their economic and social development and 
environmental sustainability. On the environmental level, the MED programme is aware 
not only of the extremely rich environmental heritage of the Mediterranean basin but 
also of its degraded and fragile coastal areas and heavily impacted marine resources 
due to the intensive use of the Mediterranean Sea, which threatens its long-term 
sustainability (MED Programme, 2014). 

In the wake of the World Summit on Sustainable Development, the Contracting Parties 
to the Barcelona Convention adopted the Ecosystem Approach (EcAp) for the 
Mediterranean region in January 2008. They described the EcAp as a primary framework 
for action under the convention, an enhancement of the way human activities are 
managed for the protection of the marine environment. Implementation of the EcAp in 
the Mediterranean region helps strike a balance between the requirements of human 
activities and the conservation of the marine environment by incorporating the 
cumulative risks and effects from many sectoral analyses and management measures 
into a single integrated framework. The EcAp in the Mediterranean has created the 
framework for adaptive management; nevertheless, consistent baseline knowledge for 
monitoring is still lacking. 

The global and regional policies referred to so far agree that the sustainable exploitation 
of marine goods and services in the Mediterranean Sea depends on the development of 
an adaptive management strategy that needs to be periodically monitored, evaluated 
and revised through successive management cycles (EEA, 2015). Nevertheless, even 
though several conventions and policies are in place in the region, the Mediterranean 
still lacks region-wide environmental monitoring mechanisms that are both effective and 
adequately implemented.  
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A fundamental step in implementing the strategy for applying the EcAp to the 
management of human activities in the Mediterranean is to assess the ecological status 
of coastal and marine resources and the pressures they are facing. This step is essential 
in order to strengthen the regional ability to understand and address cumulative risks 
and effects as well as to better focus directed actions based on priority policy targets set 
in the region. 

These assessments depend heavily on available data. As regional monitoring is missing, 
there is also a lack of consistency, completeness and updating of the datasets that are 
essential for assessing the trends of socio-economic activities and their impacts on the 
environment. Such information is crucial for supporting regional stakeholders and 
decision makers in evidence-based decision making and adequate planning. Those 
environmental assessments that are produced still suffer from considerable gaps and 
inconsistencies even in basic environmental and socio-economic datasets in the 
Mediterranean region, not only between EU and non-EU countries, but within the EU as 
well. Therefore, a publicly available data collection with time series and trend 
information would be fundamental for such monitoring and should overcome the 
present limitations in terms of data sharing and capitalisation on existing knowledge. 
From the given baseline, spatial and temporal trends are needed for monitoring the 
long-term effectiveness of policies aimed at sustainable uses of the Mediterranean Sea. 

Within this context, the Integrated Actions to Mitigate Environmental Risks in the 
Mediterranean Sea project (Med-IAMER) was the first maritime project of the MED 
Programme  to apply the strategic goals of the ecosystem-based approach at the 
transboundary level. Med-IAMER has provided an integrated framework for monitoring 
coastal and marine ecosystems in the Mediterranean, focusing on the level of multi-
sectoral socio-economic pressures and their impacts on natural resources. 

Med-IAMER has highlighted the needs of environmental monitoring and has proposed a 
baseline for assessing the condition of Mediterranean ecosystems, the major pressures 
they are subjected to, and the potential single and cumulative impacts on biodiversity. 

The outcomes of Med-IAMER have formed the basis for a set of specific 
recommendations on the integrated transboundary actions required to mitigate 
environmental risks in the Mediterranean Sea and coastal areas. It has proposed data 
integration and analysis approaches and mapped the condition of existing 
transboundary mechanisms to mitigate those risks, focusing on cooperation and 
conflicts and involving regional stakeholders. 

The project has placed a specific emphasis on understanding and addressing the 
cumulative pressures on the environment and examining the effects of different policies 
and behaviour patterns. Such an understanding is particularly important for coasts and 
seas, where by its very nature water keeps ecosystems and ecological functions 
connected. 
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Definition of boundaries 

Although Med-IAMER looked at the Mediterranean region as a whole, including both EU 
and non-EU countries, the first task was to define boundaries within the region for 
analytical purposes and in order to make recommendations to the MED cooperation 
space. The first finding of the project was the need to provide a pragmatic definition and 
delimitation of coastal land areas as well as the marine regions to be used for the 
project implementation. 

For the coastal definition the project used the agreed delimitation of the coastal zone 
laid down by the European Environmental Agency, in which the terrestrial portion of the 
coastal zone is defined as the area extending 10 km landwards from the coastline (EEA, 
2006).  

For marine areas, the project used marine ecoregions, in part because of the complex 
ways in which maritime boundaries are defined and delimited, and also because the 
purpose of the project was to use an ecosystem-based approach,. Marine ecoregions 
are defined as areas of relatively homogeneous species composition, clearly distinct 
from adjacent systems, and dominated by a small number of ecosystems and/or a 
distinct suite of oceanographic or topographic features (Spalding et al., 2007). 

Med-IAMER was led by the European Topic Centre, University of Malaga (ETC-UMA, 
Spain) in partnership with three other Mediterranean organisations: the Agency for 
Sustainable Mediterranean Cities and Territories (AVITEM), the Plan Bleu (UNEP/MAP) 
and the University of Thessaly (Greece). The project ran from 1 June 2014 to 31 May 
2015. 
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2. Project aims and objectives 
 

The Med-IAMER project — Integrated Actions to Mitigate Environmental Risks in the 
Mediterranean Sea — focused on developing and making available a regional coastal 
and marine environmental knowledge base for the Mediterranean Sea. 

Med-IAMER identified and quantified the major socio-economic drivers and the most 
impactful pressures they cause on Mediterranean coastal and marine environments and 
used this knowledge to make recommendations on the integrated transboundary 
actions required to mitigate environmental risks in the Mediterranean Sea. 

The project developed its analytical framework by applying an ecosystem-based 
approach in two ecoregions: i) the western Mediterranean and the Alboran Sea, and ii) 
the Adriatic-Ionian ecoregion (Figure 2.1).  

Med-IAMER set itself the following targets: 

- To develop a transboundary knowledge base on the main socio-economic 
drivers and the major Coastal and Maritime Environmental Pressures (CMEPs) 
within the Mediterranean region; 

- To improve this knowledge base and categorise regional knowledge gaps 
through stakeholder evaluation mechanisms; 

- To map and understand the relevant legal and policy frameworks applying to the 
Mediterranean; 

- To recommend specific actions and essential regional engagements to reduce 
the impact of major pressures in the region. 

Med-IAMER sought to reach the above targets through four main lines of action: 

• Improving knowledge and spatial information on the intensity and distribution of 
CMEPs within the study areas, by drawing on available data/indicators of the 
descriptors of ecosystem function;  

• Mapping existing legal/policy frameworks related to identified CMEPs within the 
region; 

• Identifying the level of environmental pressures on marine protected areas and 
relevant coastal and marine ecosystems in the study areas through an analysis of 
the intensity of pressures and the effectiveness of protection measures;  

• Categorising the main gaps, conflicts and cooperation opportunities in the 
planning and management of Mediterranean coastal and marine areas in the 
context of CMEPs and transboundary cooperation mechanisms. 
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Figure 2.1: The Med-IAMER study regions: the Western Mediterranean and the Adriatic-Ionian ecoregions. 

 
 

3. Methodology 
The project built on the Drivers-Pressures-States-Impacts-Responses (DPSIR) framework 
for integrated environmental reporting and assessment as a useful tool for connecting 
the effects of socio-economic uses (referred to as ‘drivers’ in the report) to the 
‘pressures’ exerted on the condition (or ‘state’) of coastal and marine ecosystems.  

Pressure refers to a means by which at least one driver causes or contributes to a 
change in state. State defines an attribute or a set of attributes of the natural 
environment that reflects its integrity regarding a specific issue. Finally, response refers 
to an initiative intended to reduce at least one impact or change in well-being. 

The pressures caused by the drivers trigger environmental change by generating specific 
‘impacts’, which may differ in magnitude depending on the sensitivity of the biodiversity 
present in an ecosystem. The understanding of these impacts on ecosystems is used to 
influence a proper political response to mitigate these environmental impacts. 

Med-IAMER used the DPSIR methodological framework in designing its approach and 
developed knowledge to influence responses in the form of recommendations for 
mitigating environmental risks in Mediterranean coastal and marine ecosystems (Figure 
3.1). 
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Figure 3.1: The DPSIR (Drivers, Pressures, State, Impacts, and Responses) framework used in Med-IAMER. 

 

A knowledge gathering phase was established in the project, in which the socio-
economic drivers of the Mediterranean region were identified through literature reviews 
and an analysis of regional statistics originating from a variety of reliable sources, 
including Eurostat. A selection of the most important regional drivers was prioritised for 
further analysis. The most important pressures influencing Mediterranean ecosystems 
were also identified and correlated with the drivers causing them. 

The prioritisation set was based on the availability and reliability of knowledge from the 
literature and regional statistics. A validation phase based on stakeholder involvement 
was used to refine the gathered knowledge through consensus by stakeholders and 
experts. This process was at the heart of the project: online consultations were 
performed periodically and two consultation workshops involving regional and sectoral 
experts were held. 

A policy mapping phase was also developed to identify the most relevant legal and 
policy frameworks in the Mediterranean that, through their integration, sustainability 
and effectiveness, contribute to reducing environmental pressures in the Mediterranean 
basin. This entailed the preparation and analysis of an exhaustive list of policies covering 
the defined drivers of change and their related pressures, and distinguishing between 
international, European, regional and sub-regional levels of implementation.  
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The work involved in these different phases was shared out among five interconnected 
work packages (WPs) within the project covering the threats to Mediterranean coastal 
and marine ecosystems, as follows: 

• WP1 covered communication activities between the project team and the MED 
Programme, and the effective delivery of the individual WP outputs. 

• WP2 focused on the validation of existing datasets on the state of CMEPs and the 
conservation measures put in place. CMEPs were mapped based on the MSFD 
descriptors.  

• WP3 complemented this mapping by analysing the state of CMEPs and identifying 
conflicts of uses and their possible impacts on the environment. It also 
categorised the drivers of change related to human activities . 

• WP4 used the knowledge generated in WP2 and WP3 to develop a structured 
dialogue with relevant stakeholders, based on summary factsheets and proposed 
improvements supporting the project outcomes. WP4 focused on validating the 
main drivers of change and pressures and the effectiveness of existing policy 
responses at mitigating these drivers and pressures. 

• Finally, WP5 formulated common priorities and actions as recommendations to 
be used for an integrated framework for transboundary Mediterranean planning 
areas. 

This ecosystem-based approach was used to: 

- Analyse and assess the knowledge available, and identify the main gaps related 
to regional CMEPs and their drivers; 

- Evaluate and improve the knowledge collected and produced through 
stakeholder evaluation mechanisms; 

- Map and understand the relevant legal and policy frameworks applying to the 
Mediterranean; 

- Recommend specific actions and essential regional engagements to reduce the 
impact of the most challenging pressures in the region. 

 

The aim of WP2 was to analyse the available knowledge base on regional CMEPs, assess 
the gaps in coverage, propose data integration techniques, and analyse existing 
approaches. In this context, WP2 validated and structured the available knowledge and 
spatial information on the state of CMEPs in the study areas — the Western 
Mediterranean (including the Alboran Sea) and the Adriatic-Ionian ecoregion — and 
pointed out gaps and shortcomings in the spatial information needed to assess these 
pressures. The objective, therefore, was to improve knowledge and spatial information 
on the intensity and distribution of CMEPs in the study areas, drawing on a baseline 
understanding of the availability of data on the descriptors of ecosystem functioning. 

This report provides an overview of the results emerging from this data review, analysis 
and mapping. Methods, gaps and data-related issues will be presented, highlighting the 
overall methodological approach. In summary, based on a ranking of the most 
important drivers and pressures provided by WP3 for each study area, WP2 developed 
indicators to describe these drivers and pressures with the aim of providing baseline 
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spatial information and drafting illustrative maps of drivers of change and their related 
pressures. Based on this baseline analysis, pressure data were overlaid with spatial 
information on Marine Protected Areas in order to identify ‘hotspots’ — areas of high 
environmental pressure in protected areas. Finally, WP2 provided a first draft of a 
methodology for integrating spatial environmental data and indicators to be included in 
a harmonised database. 

 

WP3 aimed at providing an analysis of the state of coastal and maritime environments in 
the study areas and identifying the current state of Mediterranean cooperation in terms 
of maritime and coastal policies in the region. The methodology was divided into two 
phases. During the first phase, WP3.1 and WP3.2a (as shown in Figure 3.2 below), the 
major drivers affecting coastal and maritime environments were identified in both 
ecoregions.  

 
 

Figure 3.2: WP3 methodology outline-1st and 2nd phase. 

Drivers are defined as any natural or human-induced factors that directly or indirectly 
cause a change in an ecosystem. The drivers identified for this project were the various 
socio-economic coastal and maritime activities together with climate change. An 
integrated approach including environmental and socio-economic parameters was 
adopted to identify priority drivers in both ecoregions. The activities of WP3.1 and 
WP3.2a also drew information from WP2 through the illustration of drivers and their 
related environmental pressures on maps.  

The second phase (WP3.2b) attempted to identify the most important maritime legal 
and policy frameworks and governance arrangements in the Mediterranean, specifically 
for the two selected ecoregions. Furthermore, a method was proposed for evaluating 
how effectively the legal and policy frameworks contributed to integration and 
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sustainability with stakeholders by using specific indicators. The aim was to build an 
integrated framework to support transboundary cooperation and governance. 

Finally, the exercise described was validated by stakeholders through online 
questionnaires and a workshop organised by WP4. 

From the very beginning, Med-IAMER envisaged different phases of interaction with 
stakeholders to comment on and validate the preliminary results of WP2 and WP3. This 
stakeholder consultation process was conducted by Plan Bleu within WP4, to validate 
and improve the knowledge generated by WP2 and WP3 on drivers and pressures, to 
identify data gaps and to assess the effectiveness of existing policy responses in 
reducing their environmental impacts. Several different tools were used to carry out the 
stakeholder consultation process: meetings, factsheets and online questionnaires. 

The stakeholders’ contribution was incorporated into the Med-IAMER final report and 
underpinned the formulation of common priorities and objectives as recommendations 
for steering further efforts to be implemented in the Mediterranean (WP5).  

This report describes the different methods used to consult Mediterranean stakeholders 
affected by environmental risks in the two ecoregions studied and summarises their 
inputs into the Med-IAMER results relating to drivers, pressures and policies influencing 
the degree of pressure on resources.  

 

WP5 took charge of reporting, disseminating, and capitalising on the project outcomes. 
It reported the project’s preliminary results from the stakeholder evaluation process, 
links with relevant projects and initiatives for synergies, and prepared presentations of 
its developments and results. These have been presented at several scientific and 
political events and fora, including the ASLO 2015 Aquatic Sciences meeting, the Mid-
term review of the MED programme maritime projects, a meeting with DG-Environment 
on the use of Med-IAMER’s results for environmental monitoring in the Mediterranean, 
and the presentation of Med-IAMER during the EC meeting on transboundary solutions 
in the Mediterranean. 

In addition, this WP ensured that Med-IAMER’s results were uploaded and properly 
displayed on the SDI-MED platform, capitalising on a previous MED project (OTREMED), 
where the indicators developed by Med-IAMER are accessible by the general public. 
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4.  Definition of mapping boundaries and data challenges 
 

4.1. Definition of sea basins and delimitation of coastal regions 

Med-IAMER covers the Western Mediterranean and the Alboran Sea as one study area 
and the Adriatic and Ionian Sea as the other study area (see Figure 4.1). Both areas are 
delimited by the boundaries defined by the Marine Ecoregions of the World (MEOW, 
Spalding et al. 2007). The ecoregion concept has been used as these boundaries best 
represent the ecological differences in the Mediterranean. Drivers and pressures may 
act across the boundaries of these regions, but the ecological impact may be different 
from one ecoregion to another. This concept also provides a critical tool for marine 
conservation planning, which lies at the heart of the Med-IAMER project. The MEOW 
boundaries are comparable to the MSFD sub-regions, but the Ionian Sea is dealt with 
separately in the MEOW which makes this classification more relevant for the objectives 
of Med-IAMER. 

 
Figure 4.1: Med-IAMER study areas. 

 

Coastal areas are included in the analysis of drivers and pressures as they contain major 
socio-economic activities (such as agriculture, tourism and industry) and coastal 
ecosystems that are very much exposed to those pressures. The coastal region for the 
Med-IAMER analysis is delimited according to the scale and coverage of the available 
data: 
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• For NUTS-based data, maps cover NUTS regions involved in the MED Programme, 
and coastal regions of Turkey where data are available (it is on the northern 
fringe of the Mediterranean and has close geographical, cultural and political ties 
with European countries). Data at NUTS 0 level are mapped for MED countries 
and Turkey where possible. 

• For some Eurostat data that distinguish between ‘coastal areas’ and ‘non- coastal 
areas’ the Eurostat definition of ‘coastal areas’ was used1: ‘Coastal areas are 
defined on the basis of the local administrative units or municipalities (LAU-2) 
and consist of those municipalities (or equivalent local administrative units) 
within a given country or NUTS 2 region that are bordering the sea or close to the 
sea: 

- If a municipality borders the sea, it is by default coastal. 

- If a municipality is not bordering the sea but has 50 % of its surface within 
a distance of 10 km from the sea, it is also considered coastal.’ 

• In the case of fishing data, a complete and comprehensive analysis requires the 
inclusion of data on African countries and fisheries as well. Therefore, these 
regions are covered where data are available. 

• Finally, a grid of 1 km resolution was used for the disaggregation and integration 
of data from different sources. The coastal area is considered to be defined by an 
inland buffer of 10 km, similar to the approach used by PEGASO (Ivanov et al. 
2014). Further description of the data integration process can be found below 
(section 4.2.2). 

 

4.2. Approaches for data used in Med-IAMER 

A wide range of spatial data is available on marine environments and related human 
activities. Nevertheless, the thematic diversity, coverage and scale of the data for the 
Mediterranean Sea is relatively low compared to other European seas. Most of the 
sources and databases cover physical-chemical parameters of the sea, which are 
difficult to relate to the pressures of human activities without complementary data on 
this topic. Most datasets on human activities in the Mediterranean are based on 
production or resource data in coastal regions (NUTS 2 or 3), or in some cases even at 
country level (NUTS 0), or at specific observation points in the sea. Point data (e.g. on 
ports and oil spills) sometimes just indicate the position of a source of pressure but not 
its intensity. In other cases data have limited spatial coverage. The most specific data are 
usually linked to small-scale projects with limited coverage of the study areas.  

Data were obtained from a wide range of sources. Official data portals such as 
EMODnet2 and marine and coastal related statistics at Eurostat were used as well as 
data collections of past and ongoing research projects in the region (ESaTDOR3, 

1 http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Coastal_area 
2 http://emodnet.eu/ 
3 http://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html 
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PERSEUS4, PEGASO5 and MEDINA6). Based on research papers, we contacted scientists 
in specific cases to ask for access to the data sources used. In most cases, these 
requests were granted.  

In particular, data on fishing, tourism, oil and gas are subject to important limitations 
despite the high relevance of these topics. Oil and gas is an opaque subject and it 
proved difficult to obtain specific data, even at high prices. In addition, almost all data 
were based on national figures. The case of fishing was similar, with the exception that 
plenty of data was available. However, these data collections from international 
organisations like FAO and GFCM also relate to the national level or cover large fishing 
regions with boundaries that do not match the ecoregion boundaries (Figure 4.2). 
Finally, for tourism the data situation appears to be highly satisfactory at first sight but, 
once specific indicators are prepared, many data gaps and missing data on resource use 
and pollution by tourism can be found at local scales and very high resolution.  

 

 
Figure 4.2: Comparison between FAO and GFCM fishing areas and ecoregion boundaries. 

 

The gap analysis conducted was threefold, addressing poor spatial coverage and 
completeness of a dataset, the lack of data layers for a specific theme, and limitations in 
the methodologies used to produce the data. In the first case, data are available to 
describe a driver or pressure, but the coverage of this data layer is not complete. For 
missing data, a driver or pressure cannot be described with the datasets or proxies 
available. Particularly in these cases, Med-IAMER makes recommendations on how to 
enhance data production or preparation. Whenever we identified gaps in terms of 
spatial coverage and completeness within the study area, we tried to fill them with 
alternative data or proxies (using other sources, dates, scales, etc.). 

Most input datasets used to build the indicators for drivers and pressures have already 
been validated by scientific peer-review or technical expertise. ESaTDOR data and 
methodologies and NCEAS7 data (based on Halpern et al. 2008) are endorsed through 
independent review processes. FAO, GFCM8 and Eurostat data are directly reported by 
countries which have their own statistical and thematic validation processes. EMODnet 

4 http://www.perseus-net.eu 
5 http://pegasosdi.uab.es/geoportal/ 
6 http://www.medinageoportal.eu/ 
7 https://data.nceas.ucsb.edu/ 
8 http://www.gfcm.org/gfcm/en 
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and EASIN9 data, which were used for building indicators of the spatial distribution of 
pollution and invasive species, are based on species observation data, validated by 
standards.  

In some cases, the input data were further processed, indexed or downscaled in order 
to provide a more detailed and comparable picture of the different indicators. For 
instance, indicator TP05, Intensity of pollution by maritime transport, describing the 
potential pollution by marine transport and ports, was modified from the original NCEAS 
data. A different impact density of the ports was applied in order to highlight their role 
in this specific pressure. Another example is tourism capacity data (TO01, TO02, TO05 — 
Density of beds, establishments and overnight stays per km2) where Eurostat data for 
coastal areas were downscaled to a 1 km grid, using the intensity of night light in built-
up areas as the downscaling factor. These and similar approaches had to be validated by 
secondary local data sources and thematic experts. 

The results were further validated both by the thematic experts and by the stakeholder 
consultations organised by WP4. The feedback from these consultations was 
incorporated in the preparation of the final indicators and maps for the final Med-IAMER 
factsheets and reports. 

 
 

4.2.1. Data collection 

The data collection process consisted of identifying potential datasets on the state of 
coastal and marine environmental pressures (CMEPs) and protection measures, and 
evaluating their quality and utility. Scientific papers, technical reports and reporting data 
for national and regional policies and regulations were searched. The eleven MSFD 
descriptors10, which describe what the environment will be like when GES has been 
achieved, were used to structure the data collection. Data were collected for each 
descriptor (Biodiversity, Invasive species, Fish and shellfish population, Marine Food 
Webs, Hydrographical conditions, Sea floor integrity, Eutrophication, Ecosystem 
contaminants, Fish and shellfish contaminants, Marine litter, Energy and noise impacts), 
and as wide a range of attributes as possible was saved for each dataset, including 
format (raster, vector, table data), resolution, temporal and spatial coverage, data 
source, and state of availability for each ecoregion.  

The comprehensive evaluation process examined the content, limitations and relevance 
of the data. Aspects of the data content and relevance that were checked included the 
descriptors covered, format (raster, vector, tabular, etc.), resolution and scale (NUTS, 
grid, etc.), the reference data used to produce the dataset, etc. The methodology used to 
produce the data as well as the uncertainty were considered. Other criteria were that 
the data came from a reliable source, had been validated or have been used in other 
relevant studies. Links to policies or reporting obligations were also considered. 

9 http://easin.jrc.ec.europa.eu/ 
10 http://ec.europa.eu/environment/marine/good-environmental-status/index_en.htm 
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Around 165 datasets were identified and reviewed during this data revision process. A 
set of indicators was proposed to represent the intensity of drivers and the state of the 
environmental pressures in the Mediterranean, using most of the collected data. The 
validation process involving both thematic experts and stakeholder consultations 
(organised by WP4) helped to identify the most relevant datasets and indicators to be 
included in the final Med-IAMER results. A total of 35 datasets were finally selected to 
develop maps and indicators. Annex A presents the results of the preliminary data 
review and shows the large number of datasets and sources consulted during the 
project. Annex B gives the final list and description of the datasets used in Med-IAMER to 
produce the maps and indicators on environmental pressures. 

 
 

4.2.2. Data integration 

Input data for indicator development came from a wide range of sources with very 
different resolutions, formats and reference systems. A simple overlay of the different 
datasets was not enough for an integrated analysis to be conducted. The different 
datasets had to be integrated so that comprehensive indicators could be built and data 
could be compared over the same areas, at the same resolution and according to the 
same reference system. Med-IAMER, like the PEGASO project, used the approach 
developed by the EEA in their land and ecosystem accounting work, which is based on 
constructing a 1 km x 1 km grid for the whole of Europe. The grid is used to record land 
cover and any other associated attributes for each grid cell (human activities, pressures, 
observations, etc.), as well as information relating to the species and habitats found at 
that location. The data for each cell can then be aggregated for reporting purposes and 
pressure analyses generated for any larger spatial unit. In this way a spatially explicit 
analysis can be produced and the input data that underlie this analysis can be traced 
back. 

The grid constructed and used by the PEGASO project extends over the sea areas of the 
selected ecoregions plus a 10 km-wide coastal strip, for the purpose of integrating land 
and sea data in the same reference grid. Indicators on nutrient enrichment, tourism 
activities or climate change can thus be accounted for and illustrated in the same area.  

Data integration is the basis for constructing a comprehensive database of coastal and 
marine environmental pressures, providing a unique indicator or index value for each 
individually coded grid cell (Figure 4.3). 
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Figure 4.3: Example of a grid-based database.  

 

 

4.2.3. Data gaps 

The review of data limitations concerned gaps mainly in the spatial coverage of the 
datasets but also in their temporal coverage. The resolution and scale of the data were 
another important aspect, as well as limitations arising from the methodology or other 
data used to produce the datasets. For relevance purposes, data quality was evaluated 
against the gaps, but the main criterion was whether or not the information was useful 
for developing an indicator to describe human activity and/or pressure. 

The gap analysis of the spatial datasets involved identifying not only data shortages 
(missing values, and lack of spatial or temporal coverage) but also limitations in the 
methodologies behind them. Some datasets were originally produced at global level, 
such as the NCEAS data on maritime transport and the corresponding pollution. We 
analysed whether it was suitable to use the same data for more detailed mapping at 
regional level. In this case, reprocessing was undertaken to enhance the dataset at 
regional level. The same held true for data at different resolutions or scales. An attempt 
was made to harmonise all data for further analysis and processing. Hence, it was 
agreed to integrate all data at 1 km resolution (see above). 

When we identified gaps within the study area, we tried to fill them with alternative data 
from proxies. We checked for other sources of data (e.g. regional data for the Adriatic 
and Balkans), different dates (the last year available, e.g. Eurostat statistics), and data at 
different scales. 

Most of the data had European or global coverage and so the level of detail of these 
studies was often not good enough. Hence, more local or ecoregion-specific data were 
needed. The same was true for statistical data at country level (NUTS 0) or lower 
administrative levels (NUTS 2), which are too coarse and covers too large areas. The 
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indicators developed for these units might not have a direct link to coastal and marine 
issues. For the Adriatic-Ionian ecoregion in particular, regional and even country-level 
statistics on different themes were missing for some Western Balkan countries (Albania, 
Montenegro and Bosnia-Herzegovina). In addition, port activity data for this region were 
not available from Eurostat and DG-MARE, so it was necessary to use alternative sources 
to complete the coverage in the Adriatic-Ionian ecoregion. 

 

Even some themes cannot be adequately assessed when data availability is low or the 
existing data coverage in the Mediterranean is not homogeneous. This was the case with 
oil and gas and also some tourism indicators.  

Though the Med-IAMER project focused on the European side of the Mediterranean, 
environmental pressures and impacts are trans-continental in nature, particularly in 
marine environments. Nevertheless, it was difficult to include North African and Middle 
Eastern countries as data are not available for all regions or are given in different 
measurements and units that do not coincide with European standards.  

As pointed out before, the ecoregions analysed differ in the availability of data. The 
Western Mediterranean and Alboran Sea generally have good coverage for most 
datasets, at least on the European side. Data collection for the Adriatic-Ionian Ecoregion, 
however, was limited by a lack of data in the West Balkans (Albania, Montenegro and 
Bosnia-Herzegovina). Socio-economic and environmental data for Croatia’s long and 
important coast are included in more recent statistics and data collections because it 
recently joined the EU. 

Specific data gaps relating to the indicators developed are mentioned under the 
description of each indicator (section 6). Annex C presents specific cases where data 
gaps were filled using alternative sources in order to complete the coverage of the final 
maps and indicators.  
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5. Identification of major drivers and environmental pressures 
In order to identify the most important drivers and pressures in the ecoregion a set of 
criteria was established focusing particularly on the environmental and socio-economic 
aspects of the Adriatic-Ionian and Western Mediterranean coastal and maritime 
environment.  

The categorisation chosen by this project in order to identify the environmental 
pressures and risks was in line with the MSFD list of pressures and impacts (Annex III, 
Table 2 of the MSFD). A matrix was developed to identify the main drivers and the 
related pressures in both study areas. The matrix identified the linkages between the 
drivers directly or indirectly affecting the ecosystems of the ecoregion and influencing 
the state of the coastal and maritime environment. A simple categorisation was also 
chosen (significant and low importance) in order to identify the degree of pressure 
generated by each driver. The results of the matrix for the two ecoregions can be found 
in Annex D and Annex E to this report.  

The socio-economic value of each driver was measured in terms of its contribution to 
Gross Value Added and employment. In order to measure the driver’s socio-economic 
value, its percentage contribution (i.e. its percentage of the total contributed by all the 
drivers considered) to GVA and employment was estimated from the data provided by 
EU/EUNETMAR (2014) . Similarly, the intensity of the drivers’ environmental pressures 
was estimated by setting a score of 10 for pressures with significant importance and 5 
for those with low importance. A driver’s total score for environmental intensity was 
then calculated as a percentage of that of all the drivers considered for each ecoregion. 
Finally, the total percentage, including socio-economic value and environmental 
pressure, was summarised and re-measured in order to provide a total percentage of 
importance for each of the drivers. 

 

5.1. General overview of drivers and their related environmental pressures 

This section provides a summary of the most important drivers in both study areas and 
their general impact on the coastal and marine ecosystems. The specific intensity and 
potential pressure of drivers in each study region are described in sections 5.2 and 5.3. 

 

5.1.1. Coastal and maritime tourism 

 

Tourism is a significant source of pressure on natural resources and the 
environment. Signs of adverse environmental impacts relate to two distinct sets of 
tourism activities: transit/ transport and out-of-home stays. 

Specifically, environmental impacts include: 
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• Waste disposal (sewage and solid waste), especially when tourism pressure is 
concentrated in specific geographic areas and limited time periods, although 
it is of significantly lesser concern than for cities and urban sites. It causes 
deterioration of water quality due to sewage run-off (with the systematic 
release of organic substances) from construction and operational activities, 
as well as changes in salinity and siltation. 

• Marine litter concentrated mainly in bay areas and coastal shallow waters 
(UNEP/MAP, 2012) is of particular concern. Marine litter, stemming from both 
land-based sources and lost and discarded fishing gear, poses a serious 
problem to the entire ecoregion. In addition to entailing significant costs to 
shipping operators, marine litter affects the safety and health of humans and 
marine wildlife. Coastal and recreational activities account for more than half 
of the litter found on beaches (EC, 2014). A large proportion of marine litter is 
plastics, causing entanglement of marine animals or ingestion by marine 
organisms (UNEP/MAP, 2012) such as Cuvier’s beaked whale (Ziphius 
cavirostris), which is particularly susceptible to swallowing waste (SHAPE, 
2013a). Micro-plastics are a relatively new and poorly investigated topic in 
terms of their impacts on biota. 

• Physical alteration of coastlines and landscapes, mainly through the 
construction of marinas and other infrastructure, through the sealing and 
concreting of shores, and through abrasion and the extraction of building 
materials, leads to coastal erosion and disruption of land-sea connections. 
Coastline stability is adversely affected by the increase in artificial structures 
both within the drainage basin and along the coastline due to the 
proliferation of marinas and other urban and tourist-industry infrastructure. 
Artificial structures associated with beach dune complexes and waterfronts 
contribute to the destruction or degradation of seagrass beds and dune 
vegetation, especially if modifications to the coastline have not been properly 
planned and designed (UNEP/MAP, 2012).  

• Loss of biodiversity (species and habitats) and disturbance of coastal biota, 
as tourism and recreational activities are mainly located in fragile 
ecosystems, while maritime tourism contributes to the deterioration of 
marine habitats through anchoring and mooring. Of particular concern is the 
deterioration of nesting habitats for vulnerable species such as marine 
turtles through competition for space from tourism and recreational 
activities (beach use, infrastructure development), abrasion and sand 
extraction, light pollution, water sports (mainly speed-boating), etc. (Roland 
et al., 1995). Game fishing and collection of vulnerable species for decorative 
purposes (e.g. tuna, Pinus spp.) and other forms of selective extraction of 
species is also of particular concern.  
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5.1.2. Maritime transport 

The intensive maritime transport activity observed in the region results in ship and port 
emissions, risk of accidents and acute pollution events and the introduction of invasive 
alien species through ballast water discharges (EC, 2012). 

Environmental impacts of maritime transport include: 

• Abrasion (grounding and anchor damage) (UNEP/MAP-Plan Bleu 2014). 

• Underwater noise: Underwater noise is a growing concern in the Mediterranean 
due to increasing maritime activity, affecting the communication of marine 
mammals and certain fish. The responses of cetaceans to human-created noise 
fall into three categories: behavioural (e.g. changes in surfacing or diving), 
acoustic (e.g. changes in the type or timing of vocalisations as well as masking 
acoustic signals), and physiological (e.g. hearing loss and mortality) (UNEP/MAP, 
2012. 

• Marine litter: While sea and waterway activities account for only five per cent of 
marine litter in the Mediterranean, problems still exist in relation to the operation 
and use of port reception facilities (UNEP/MAP 2009). 

• Introduction of non-indigenous species and translocations: Maritime transport 
and aquaculture are the main routes for non-indigenous species to enter the 
Mediterranean. Migration through the Suez Canal is responsible for most non-
indigenous species coming through the Eastern Mediterranean Basin. They are 
transported through fouling on ship hulls and in ballast water (UNEP/MAP 2012). 

• Introduction of synthetic compounds: These may be biocides (mainly organotin 
compounds such as tributyltin, TBT) used in antifouling paints and polycyclic 
aromatic hydrocarbons (PAHs) resulting from hydrocarbon oil discharges and 
accidental spills. Distribution data are poor but adequate to show that TBT has 
been detected in all water and sediment samples analysed in the Alboran Sea, 
the north-western Mediterranean and the Tyrrhenian coast of Italy (UNEP/MAP 
2012).  

• Introduction of non-synthetic substances and compounds: Marine transport is a 
main source of petroleum hydrocarbon (oil) and PAH pollution in the 
Mediterranean Sea. According to certain studies, approximately 0.1 % of the 
crude oil transported ends up deliberately dumped every year in the sea as the 
result of tank washing operations. All other types of vessels are also potentially a 
source of discharge of oily waste. Other causes of oil release from ships include 
loading/discharging, bunkering, dry-docking operations and discharging of bilge 
oil. During the last decade, nearly half of the accidents leading to significant spills 
(of more than 100 tonnes) that were reported to REMPEC occurred in the 
Western Mediterranean Sea (seven accidents accounting for 47 % of the total). A 
third of the accidents occurred in the Eastern Mediterranean (five accidents 
accounting for 33 % of the total) and a fifth of the accidents occurred in the 
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Central Mediterranean, while no accidents were reported for the Adriatic Sea 
(UNEP/MAP 2012). 

• Atmospheric pollution: Pollutant emissions from shipping are currently 
increasing and will most likely continue to do so in the future due to the increase 
of global-scale trade. Ship emissions have the potential to contribute to air 
quality degradation in coastal areas and global air pollution. Around 15 % of 
global anthropogenic NOx and 5-8 % of global SOx emissions are attributable to 
oceangoing ships. The contribution of maritime transport to the total emissions 
of pollutants (SO2, NOx, PM, etc.) in Europe is very significant (Viana et al., 2014), 
with 1-7 % of ambient air PM10 levels, 1-14 % of PM2.5, and at least 11 % of PM1. 
Contributions from shipping to ambient NO2 levels range between 7 % and 24 %. 

• Physical alteration of coasts: Ground sealing and the construction of 
infrastructure affect the environment through abrasion, changes in siltation and 
selective extraction of materials, while material discharge from port dredging is a 
significant contributor to smothering (ISPRA, 2012). 

 

5.1.3. Fisheries and aquaculture 

Fishing activities influence marine ecosystems in a number of ways, including: 

• Removal/ overfishing of target species (some listed as endangered on the IUCN’s 
red book) resulting in changes in the size structure of their populations. 

• Mortality of non-target populations of fish, seabirds, marine mammals and 
benthic marine life. 

• Physical damage to the sea floor as benthic trawling alters benthic habitats, 
modifies and destroys the structure of seagrass meadows (particularly Posidonia 
oceanica beds) and their associated faunal assemblages, and reduces the 
number of species and the area of suitable habitat. In addition to physical 
damage, trawling impacts also include excessive suspended sediments. The 
overall result is the reduced complexity of the seafloor structure. 

• Changes in the food web with impacts on the predators and prey of the species 
affected. 

• Underwater noise (as for Maritime Transport). 

• Marine litter, both litter from fishing vessels and lost or abandoned gears, which 
is also a major problem causing entanglement or ingestion by seabirds, turtles, 
marine mammals and other creatures. 

• Oil releases from vessels. 

• Introduction of non-indigenous species and translocations, as aquaculture is one 
of the main routes for non-indigenous species to enter the Mediterranean Basin. 

• Over exploitation of fish stocks, mainly due to the increasingly efficient fishing 
methods used, as more than 65 % of commercial stocks in the Mediterranean are 
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below sustainable limits. The amount of accidental captures of non-target species 
is also a serious issue in the Mediterranean, as most of the discards are wasted. 

• The amount of ‘discards’ — that is non-commercial bycatch (in terms of species, 
size or quality) that is caught, sorted out and returned to the sea mostly dead or 
dying — aggravates the problem, especially since it cannot easily be monitored 
and recorded. Purse seines, as well as beach seines and trawlers, not only 
remove large amounts of biomass, but are also unselective and their landings are 
characterised by a large number of individuals below the minimum legal size 
which are either discarded or marketed illegally (http://www.repcet.com/). Even 
when exploitation levels of target species are considered sustainable, the low 
resilience of non-commercial bycatch species (such as sharks, skates, rays and 
cetaceans) creates an overall unsustainable fishing practice. The loggerhead 
turtle Caretta caretta is considered an endangered species, threatened mainly by 
trawling fishing and ‘volante’ fishing.  

 

5.1.4. Urbanisation 

Urbanisation contributes to a set of environmental pressures: 

• Release of organic matter in coastal and marine waters through direct point-
source discharges or through river water run-off; 37 % of coastal settlements in 
the Mediterranean with a population of more than 2 000 inhabitants operate 
without wastewater treatment, and the distribution of treatment plants is highly 
fragmented.  

• Urban wastewater is considered a major source of hazardous substances. 

• Urban wastewater is considered one of the most important contributors to 
eutrophication (and hypoxic phenomena — smothering) as it is responsible for 
45 % of nitrogen and 13 % of phosphorus emissions. 

• Erosion of coastlines due to the retention of sediments (about 45 % of sediments 
that would be delivered by rivers annually are either retained behind dams or 
extracted from river beds for sand and gravel — UNEP/MAP 2009). The many 
impacts erosion has on coastal ecosystems include: the destruction of soil 
surface layers, leading to groundwater pollution and to reduction of water 
resources; degradation of dunes, leading to desertification; reduction of 
biological diversity; adverse effects of beach dynamics; reduction of sedimentary 
resources; and disappearance of the sandy littoral lanes that protect agricultural 
land from the intrusion of seawater, resulting in soil and groundwater salination 
(EEA and UNEP 2006). 

 

5.1.5. Climate change 

Climate change has become an important issue in Europe over the past decades and it is 
widely agreed that temperature rise will be more pronounced at high latitudes than 
close to the equator. However, climatic models are not able to give definite answers 
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about the effects of climate change on marine and coastal ecosystems. Common 
potential impacts include: 

• Sea level rise is regarded as one of the climate change variables that causes 
significant impacts on coastal ecosystems. According to the 2007 projections 
(IPCC), which have been considered optimistic, sea level rise could reach 23-
47 cm by the end of the 21st century. Many Mediterranean regions would, 
therefore, be subject to a significant risk of flooding and erosion, which includes 
the case of Venice as well as the archipelagos of Kerkennah and Kneiss in Tunisia. 
The feared consequences of sea level rise could be the following:  

- Aggravated flooding on low-lying coasts, especially in deltas, coastal 
lagoons in salt marshes and some islands;  

- Accelerated erosion of cliffs and beaches;  

- Increased salinity in estuaries;  

- Reduced volume of freshwater aquifers. 

 

• Changes in thermal and salinity regimes: the shallow waters of the 
Mediterranean Sea have already warmed by almost 1 °C since the 1980s and sea 
surface temperatures are expected to be approximately 2.5 °C warmer by 2100. 
By the end of the 21st century the combined effects of declining precipitation and 
increased evaporation are likely to cause an increase in the sea’s freshwater 
deficit (by approximately 15 cm per year), which in turn will contribute to 
progressively higher sea surface salinity (SSS) in the order of 0.5 units over the 
next 100 years. These changes in both temperature and salinity may affect other 
oceanographic processes and be reflected by changes in thermohaline circulation 
(density-driven water circulation caused by temperature and salinity), lower 
intensity of upwellings and reduced formation of deep-water masses.  

 

• Decline of biodiversity: Mediterranean ecosystems are among the most 
threatened on Earth. By 2100, the Mediterranean biome is projected to 
experience the largest proportional loss of biodiversity of all terrestrial biomes 
due to its significant sensitivity to multiple biodiversity threats and interactions 
among these threats.  

 

• Introduction of non-indigenous species and translocations: shifts in the 
distribution of marine populations are the most commonly reported effects 
associated with changing climate conditions. In the Mediterranean, the long-term 
temperature increase has been shown to affect the boundaries of 
biogeographical regions, with some warm-water species extending their ranges 
and colonising areas where they were previously absent or rare. Warm-water 
species, more abundant in the southern and eastern Mediterranean, where 
temperatures are higher, are increasing in abundance and extending their ranges 
northwards. The Mediterranean Sea is subject to a continuous influx of alien or 
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exotic species arriving through the Suez Canal or the Strait of Gibraltar, often 
transported by international shipping among other vectors. The majority of these 
alien species are thermophilic (warmth-requiring species) and the warming sea 
temperature is favouring their rapid spread northwards and westwards in the 
Mediterranean. Climate change is thus not only enabling some existing exotic 
species to spread into other areas, but it is likely to create welcoming conditions 
for new invaders or serve as a trigger for these exotics to become invasive. 

 

5.2. The Adriatic-Ionian Ecoregion (AIE) 

The Adriatic-Ionian ecoregion includes both the Adriatic and the Ionian Sea (with the 
boundaries shown in the map below). The Adriatic Sea is a semi-enclosed basin and its 
northern part is the largest shelf area in the entire Mediterranean. It is connected to the 
Ionian Sea (the deepest sea in the Mediterranean region) through the Otranto Strait 
between Albania and Italy's Salento Peninsula. The countries surrounding the Adriatic-
Ionian ecoregion are Italy, Slovenia, Croatia, Bosnia-Herzegovina, Montenegro, Albania 
and Greece.  

 
Figure 5.1: Map of the Ionian ecoregion boundaries. 

 

In terms of demographic trends, overall population growth has been observed in most 
of the regions albeit to significantly different degrees. The landscape and environmental 
differences between the two coasts of the basin are important because of their 
geomorphological characteristics, the high pressure of urban development and 
demographic differences. The Italian coast, in fact, is affected by a high level of 
urbanisation, which has assumed a continuous linear form with peaks around centres of 
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production and areas of intense tourist development. Excessive pressure of productive 
use, localised demand and the consequent transformations of the coastal habitat have 
caused widespread soil sealing and a constant reduction of the natural environment. 
There are nonetheless, excellent environmental sites such as national and regional 
protected areas both in the north and the south of the country. 

The eastern Adriatic presents a continuity of landscape and environmental heritage, 
which, however, is now increasingly threatened by development processes, a lack of 
sewage and waste disposal systems and constant atmospheric emissions of polluting 
substances from transport and industrial processes and, in particular, fuels for energy 
production. 

Overall, the ecoregion is a sensitive and vulnerable marine ecosystem facing numerous 
environmental challenges and is generally considered to be the most endangered region 
in the Mediterranean Sea. The area is home to some of the most significant treasures of 
world heritage, including the Venice Lagoon and the fortress city of Dubrovnik. At the 
same time its rocky coves, historical cities, and pristine beaches mark it as an 
economically significant region for tourism and recreation, while fishing and aquaculture 
are also important activities. A number of acute problems that can be found in the 
region are mostly related to eutrophication, over-fishing, pollution, shipping, coastal 
development and tourism. 

 

5.2.1. Criteria for addressing the most important drivers-pressures (AIE) 

• Environmental impact 

The results of the matrix for the Adriatic-Ionian ecoregion can be found in Annex D to 
this report. According to the results, maritime activities such as maritime transport, 
fisheries and aquaculture, industry, urbanisation and oil and gas extraction seem to 
have an important impact on natural ecosystems.  

 

- Maritime transport: The AIE constitutes an important maritime transport node 
due to its position on the east-west and north-south European axes (including 
motorway of the sea of south-east Europe connecting the AI region to the east 
including Cyprus). The region’s ports benefit from their proximity to a large 
market that extends from the Balkan Peninsula to central Europe but have to 
deal with competition from the ports of northern Europe and their distance from 
the Suez-Gibraltar sea route. 

- Fisheries and aquaculture: The number of fishing vessels registered in Adriatic-
Ionian ports exceeds 21 000, which is over 24 % of the total number of European 
registered vessels. AIE fishing vessels account for about 14 % of the total gross 
tonnage of the European fleet (Eurostat, 2014). Additionally, the development of 
tourism in various regions and the enhancement of charter fishing tours have 
contributed to the extension of recreational fishing to almost all Mediterranean 
countries. In general, recreational fisheries can be defined as a non-commercial 
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(i.e. not for sale, barter, or trade) subset of capture/harvest fisheries, motivated 
by fun, leisure, or sport. 

- Industry: Organic matter pollution in industrial wastewater is more acute along 
the eastern coast of the Adriatic than in other areas of the Mediterranean Sea, 
showing the highest biochemical oxygen demand (BOD) values. There is likely a 
cumulative effect of elevated organic matter in coastal waters from urban and 
industrial sources. Heavy metals are mainly associated with the fertiliser and 
metal industries, with important contributions from the energy sector and the 
chemical industry, while oil refining is seen as the main source of chromium 
pollution. Aside from direct discharges from urban and industrial sources, rivers 
and streams are the major contributors of metals to coastal areas as well as to 
deeper areas of the continental margin through natural processes. Trace metal 
levels (lead, mercury, cadmium) are high in both sediments and biota in the 
northern and eastern Adriatic Sea. Fertiliser manufacturing is also responsible for 
40 % of phosphorus emissions and is thus an important driver of eutrophication 
and hypoxic conditions. 

- Urbanisation: The ecoregion is characterised by a high pressure of urban 
development. Almost all coastal areas of the countries surrounding the basin are 
showing high urbanisation pressure due to the growth of both the coastal 
population and tourism.  

- Oil and gas: The southern part of the Adriatic-Ionian ecoregion has been less 
explored in terms of oil and gas than the northern part, which has been a source 
of oil and gas production for decades. Out of the 99 oil platforms in the sea area 
between the Italian coast and the border on the continental shelf with Croatia, 
over 80 % are located within the 12-mile limit from the coast, which is the marine 
area under the jurisdiction of the Emilia-Romagna Region. Other platforms are in 
the Marche region, located offshore of Ancona, and in the Abruzzo region 
(SHAPE, 2013a). The port of Trieste feeds the Transalpine crude oil pipeline 
(Transalpine Pipeline, 2013). The planned Pan-European Oil Pipeline (PEOP) will 
start from Constanța in Romania and end in Trieste in Italy and the planned 
AMBO pipeline will start from the Bulgarian Black Sea port of Burgas and end in 
the Albanian port of Vlorë. Additionally, the Adriatic-Ionian region is planned to 
be bypassed by the Trans Adriatic Pipeline (TAP) (for transportation of natural gas 
from Azerbaijan via Greece and Albania to Italy and further to Western Europe) 
and the IGI project which forms part of the larger ITGI (Interconnector Turkey-
Greece-Italy) project, with a 207 km offshore section called the Poseidon Pipeline. 
Environmental impacts occur in two distinct stages: research and production. 
During the research stage, the oil and gas extraction industry adds to the 
increasing concern about marine noise, especially through the use of seismic 
sonar during oil surveys (UNEP/MAP, 2012). During the production phase, the 
major discharge is of the water produced, which is found in underground 
formations with the oil. 
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• Socio-economic value 

The socio-economic value of each driver was measured in terms of its contribution to 
Gross Value Added and employment. Out of the 11 drivers identified for the region, only 
two, namely urbanisation and climate change, do not make a direct and measurable 
socio-economic contribution and therefore were only included as important drivers for 
the region for their environmental impact. 

According to the results, the drivers with the highest priority for the Adriatic-Ionian 
ecoregion are coastal and maritime tourism (30.43 %), maritime transport (18.71 %) and 
fisheries and aquaculture (17.22 %).  

 
Table 5.1: Socio-economic and environmental value of each driver for the Adriatic-Ionian ecoregion. Data source: 

EU/EUNETMAR, 2014. 

Driver 

Relative 
contribution 
(%) to total 
GVA 

Relative 
contribution 
(%) to total 
employment 

Intensity of 
environmental 
pressure (%) 

Total % 

Maritime transport 26.56 11.69 17.89 18.71 

Fisheries & aquaculture 16.11 20.82 14.74 17.22 

Energy networks 
not 

available/low 
contribution* 

not 
available/low 
contribution* 

8.42 2.81 

Oil and gas 11.33 1.22 14.74 9.10 

Coastal and maritime 
tourism  

41.44 41.43 8.42 30.43 

Renewable energy 0.00 0.00 6.32 2.11 

Dredging 0.00 0.00 4.21 1.40 

Other industry (including 
desalination) 

0.33 0.11 16.84 5.76 

Agriculture 4.22 24.72 8.42 12.45 

Total 100 100 100 100 
*Although there are not any available data for energy networks, the literature suggests that their socio-economic 
contribution is low. 

 

5.2.2. Drivers of change and their environmental pressures in the region (AIE) 

According to the criteria and analysis set out above, the most important drivers affecting 
the Adriatic-Ionian ecoregion directly are: 

• Coastal and maritime tourism 

• Maritime transport 

• Fisheries and aquaculture 

• Urbanisation 

• Climate change 



 

40 

A more detailed description of their characteristics and links to environmental pressures 
(as described in the Drivers-pressures matrix) is provided below. 

 
 

5.2.2.1. Coastal and maritime tourism (AIE) 

The region includes different patterns of coastal and maritime tourism development. 
Coastal tourism refers to land-based tourism activities, including swimming, surfing, sun 
bathing and other coastal recreation activities taking place on the coast that require 
proximity to the sea, also including their respective services. Maritime tourism refers to 
water-based activities such as boating, yachting, cruising and nautical sports, as well as 
their land-based services (Ecorys, 2013). There are also different types of tourism 
models developed in the region, with Italy and Greece presenting low-profile (camping, 
small-scale fishing and recreational fishing) and mass tourism destinations (low-quality 
services for high volumes of tourists) on the one hand, and niche tourism destinations 
(high-quality services for low volumes of tourists willing to spend more) on the other. In 
Croatia, despite the range of possibilities, current models mostly include summer 
seaside tourism and particularly sailing. Bosnia and Herzegovina has a very short 
coastline (20 km) with very few significant tourist activities. In Montenegro the 
accommodation supply is very limited and not organised, but it is gradually growing due 
to important ecologically preserved attractions. Finally, Albania’s model seems to attract 
mostly visitors from within the country especially during the summer period rather than 
foreign visitors (IPA Adriatic, 2013).  

 

The region has developed a wide range of tourist infrastructure and most of the coastal 
area is equipped with accommodation infrastructure such as hotels and marinas (for 
more details see the indicator description in section 6). The bed capacity and the total 
tourist arrivals in the coastal regions of the Adriatic-Ionian Sea for the year 2012 are 
presented in the table below. The region’s tourist accommodation capacity exceeds 
3.5 million beds.  

 

The largest amount of accommodation infrastructure is found in Italy, where more than 
2.2 million beds are available. The least accommodation infrastructure is found in 
Albania. Additionally, tourist arrivals in the region exceeded 50 million in 2012. Italy is 
the dominant host country, while Croatia, Greece and Montenegro are also significant 
players in the tourism sector. Tourism in the region is among the most active sectors in 
Europe, as the region has 12.4 % of the total available beds and attracts 11.6 % of the 
total number of tourists visiting a European destination. 

 

The capacity of accommodation establishments followed different trends across the 
Adriatic-Ionian NUTS 3 regions during the period 2010-2011. Despite the fact that the 
average number of establishments per region fell from 2010 to 2011 in absolute terms, 
the average change for the regions was positive. This may be explained by the strong 
growth patterns that emerged in the smaller regions, compared with the mainly 
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negative or less significantly positive patterns observed in the more congested areas. 
The highest capacity losses were seen in Italy and Greece.  

Additionally, more than 650 000 people are employed in the coastal tourism sector, in 
which more than 150 000 local units operate. The Ionian Islands, coastal Croatia and the 
northern regions of Italy have the highest activity levels in the Adriatic-Ionian ecoregion. 

 
Table 5.2.: Annual capacity and occupancy in tourist accommodation infrastructure (2012). Data sources: Eurostat, 2014; 

Statistical Office of the Republic of Slovenia, 2014; Albanian Institute of Statistics, 2014. 

Country Number of Beds Tourist Arrivals 

Greece 274 382 3 921 186 

Italy 2 290 732 40 570 906 

Croatia 769 204 10 277 159 

Montenegro 149 348 1 439 500 

Albania 15 901 250 000 

Slovenia 24 560 656 823 

Bosnia and Herzegovina 26 000 391 100 

Total Adriatic-Ionian 3 528 023 57 256 924 

Total Europe 28 390 959 492 515 102 

Adriatic-Ionian / Europe 12.4 % 11.6 % 
 

 

Apart from coastal tourism, the Adriatic Ionian region experiences high levels of activity 
in maritime tourism. One of the most highly developed maritime tourism activities in the 
Adriatic-Ionian region is cruise tourism. The region has a high share of cruise traffic, as it 
attracts over 21 % of the total passenger calls at European ports. Despite the relative 
lack of adequate infrastructure, cruise passenger flows steadily increased in the last 
decade and many ports can accommodate ships with a high carrying capacity. 

 

Additionally, port authorities are strengthening their networks of shipping lines and thus 
tend to attract significant traffic. The table below presents the average carrying capacity 
of ships and the number of cruise lines calling at each port. As can be seen, Bari and 
Venice are the two ports that accommodate cruise ships with an average capacity 
exceeding 3 000 passengers. Additionally, in terms of connectivity, Dubrovnik, Corfu and 
Venice seem to have established the most extensive networks as each has more than 20 
lines calling at the port. 
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Table 5.3: Shipping companies and size of ships calling at Adriatic-Ionian ports (2014). Data sources: MedCruise, 2014; 
Port Authorities. 

Port Pax/Call Shipping Lines 

Bari 3 537 5 

Venice 3 314 20 

Katakolon 2 488 16 

Messina 2 199 11 

Trieste 2 195 3 

Corfu 1 551 21 

Kefallinia 1 357 7 

Dubrovnik 1 348 23 

Ravenna 1 311 6 

Koper 1 212 11 

Zakynthos 1 004 3 

Split 840 16 

Kotor 821 19 

Zadar 501 6 

Šibenik 298 3 
 

 

The annual cruise passenger traffic at each port is presented in the figure below. Venice 
is the dominant port in the region. In addition to transit passenger flows, Venice 
accommodates remarkable homeport traffic. Significant volumes of cruise traffic are 
also observed at the ports of Dubrovnik, Katakolon, Corfu and Bari, since annual 
passenger numbers at these ports exceed 600 000. As can be seen from the figures, the 
ports that can accommodate the larger cruise ships and have established a cruise 
network have the strongest growth prospects.  

 

Moreover, the long Adriatic coastline and the relatively large number of islands has led 
to the development of nautical tourism. It is estimated that in the Adriatic region there 
are over 320 facilities (mainly marinas) which are used as nautical ports providing over 
80 000 mooring places for yachts. Italy is more active in yachting tourism as 55 % of the 
total mooring facilities in the Adriatic are located along the Italian coast, providing 
61.5 % of the total berths for yachts and sailboats. The highest density of berths is found 
in the Italian regions of Friuli Venezia Giulia and Veneto and in the Slovenian region of 
Karst. More precisely, Friuli Venezia Giulia has 89 berths per kilometre of coastline, while 
the density in Veneto is estimated at 66 berths/km and in Karst at 62 berths/km (Adriatic 
Sea Forum; 2014). 
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Figure 5.2: Total cruise passengers at the main Adriatic-Ionian ports (2013). Data sources: MedCruise, 2014; Port 

Authorities. 

 

Another aspect of maritime tourism that should be taken into account is recreational 
and sport fishing. Despite the lack of detailed figures for boats, catches and people who 
fish for recreational purposes, it is believed that recreational fishing is very popular in 
the Adriatic-Ionian Ecoregion and is attracting both residents and tourists. A major effort 
to quantify the outcomes of this activity was initiated by the Italian Ministry of 
Agriculture and Forestry Policies, which conducted a national census in order to include 
marine sport and recreational fishermen on a national register. The most active areas in 
the Adriatic-Ionian region for recreational fisheries are Apulia and Veneto, as the first 
accounts for about 10 % of the total national recreational fishing activity and the latter 
about 5 % (Ministry of Agriculture and Forestry Policies, 2010; Adriplan, 2014). 

It is worth mentioning that cruises in the Mediterranean are also a source of 
considerable ecological problems, including water and coastal pollution and destruction 
of the seabed (through anchorage and abrasion) (ARLEM, 2013). A single cruise line 
produces around 50 tonnes of solid waste per year, 7.5 million litres of liquid waste, 
800 000 litres of waste water from sanitary installations and 130 000 litres of waste 
water from food catering. The sudden growth of cruising tourism in the eastern Adriatic 
(Carić, 2010) has resulted in a variety of opinions on its environmental impacts. 
According to Carić (2010), the outputs from Croatian cruising tourism in 2007 were as 
follows: solid waste, 4 400 tonnes; black and grey waste waters, 422 million litres; bilge 
waters, 11 million litres; hazardous waste, 177 tonnes.  

 
 

5.2.2.2. Maritime transport (AIE) 

Within the region there is a significant difference among the countries in terms of their 
ports’ dynamics for different kinds of cargo handling. As can be seen from Table 5.4, the 
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container market in the region is dominated by the northern ports and especially the 
ports belonging to the NAPA association. In contrast, southern ports dominate the Ro-Ro 
transport market. Finally, in the dry and liquid bulk transportation market the ports with 
the greatest activity are located in both the southern and the northern part of the 
Adriatic-Ionian ecoregion.  

 
Table 5.4: The five most active ports in the AIE for different kinds of cargo handling. Source: Eurostat, 2014. 

Container (TEU) Liquid bulk (000 t) Dry bulk (000 t) Ro-Ro (000 t) 

Port Volume Port Volume Port Volume Port Volume 

Koper 556 392 Trieste 29 158 Taranto 21 850 Messina 7 398 

Trieste 427 139 Augusta 24 496 Ravenna 8 321 Calabria 5 020 

Venice 272 764 Venice 10 963 Venice 8 250 Trieste 4 411 

Ravenna 191 827 Taranto 7 235 Koper 6 506 Ancona 2 104 

Ancona 149 017 
Porto 

Levante 
5 648 Brindisi 6 247 Igoumenitsa 1 992 

 

 

The cargo traffic figures show that the region mostly specialises in dry bulk transport, 
since the relative volume compared with total European handling volumes amounts to 
7.5 %. Furthermore, the region’s share of liquid bulk and Ro-Ro transport is over 6 %. 
The lowest performance is observed in the container handling sector, as the Adriatic-
Ionian ports account for just over 2 % of the total European volume. This lack of 
competitiveness is mostly caused by the dominance of Northern European ports in 
terms of both infrastructure and the quality of access to the hinterland. Additionally, the 
region has a high share of cruise traffic and is amongst the most active European 
regions in international passenger traffic, as 11 % of all European ship passengers 
travelled from Adriatic-Ionian ports. 

Table 5.5: Relative performance of Adriatic-Ionian Ports (2011). Source: SEETO, 2011; European Cruise Council, 2012; 
Eurostat, 2014; Port Authorities 

Traffic type  Adriatic-Ionian % of European volumes 

Cargo  

Container 2.40 % 

Liquid bulk 6.80 % 

Dry bulk 7.50 % 

Ro-Ro 6.02 % 

Passenger  

International  11 % 

Cruise 21 % 
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The short sea shipping routes of the region are very busy, attracting the interest of a 
significant number of shipping lines. Moreover, the ports accommodate a large number 
of cruise passengers each year, which enables them to further strengthen their 
advantage over their global competitors. 

 

As can be seen from the map below, the Adriatic-Ionian region is well served by shipping 
companies and the main international lines connect the Balkan coastline to the Italian 
ports. Thus, the ports of the Balkan Peninsula such as Patra, Igoumenitsa, Durres and 
Bar are favoured due to their established connections with the Italian ports of Bari, 
Brindisi, Ancona and Venice (Synthesis Project, 2012). 
 

 
Figure 5.3: Ro-Pax connections in the Adriatic-Ionian Region (2014). Data sources: Directferries, 2014; Shipping 

Companies. 

 

Connections are busiest during the summer period because of the high tourist demand 
observed in the region. Nevertheless, many lines also remain active in the winter, 
especially on the routes between Greece and Italy.  

The busiest ports in terms of passenger traffic are Messina and Reggio di Calabria, which 
are linked with Italian ports on the West coast. Additionally, in the Adriatic-Ionian region 
Ancona, Patras, Igoumenitsa, Bari and Durres have the highest figures. These ports are 
well connected to a significant number of destinations and are called at by more than 30 
ships per week with an average capacity of over 1 000 passengers. High levels of 
connectivity are also observed at the ports of Brindisi, Split and Venice. Nevertheless, 
most lines at Split and Venice are seasonal and do not operate in winter. 

There are 2 193 local units operating in the water transport sector, employing around 
15 000 people. Additionally, warehousing and other transport activities provide more 
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than 100 000 jobs. The most active regions are Northern Italy, Sicily, the Ionian Islands 
and the coastal part of Croatia.  

Environmental impacts of maritime transport in the AIE include: 

 

• Introduction of alien species (UNEP/MAP-Plan Bleu, 2009): A matter of 
increasingly serious concern in the Adriatic Sea is the introduction of harmful 
aquatic organisms and pathogens through ships’ ballast waters and fouling. The 
quantity of ballast water released in the Adriatic ports of Italy, Croatia and 
Slovenia estimated for the year 2003 was approximately 8 million tonnes, of 
which around 80 % was discharged in Italian ports, while the remainder was 
shared between the Slovenian port of Koper and all the Croatian ports. However, 
most of this ballast water comes from locations in the Mediterranean (58 %) and 
from intra-Adriatic traffic (34 %), while only 8 % of the volume released currently 
originates from ports located outside the Mediterranean Sea. With expected 
changes in import and export flows, and especially if a major new oil export route 
is introduced from a deep-sea port in the Adriatic, those proportions could 
change considerably. According to specific studies on alien species along Italian 
coasts based on data collected during the period 1945-2009, 51 alien species 
have been identified in the northern Adriatic, 9 in the central area, 32 in the 
southern Adriatic and 42 in the northern Ionian Sea. Venice and Taranto have 
been identified as hotspots. Available data show that vessels contribute 
significantly (54 %) to the occurrence of alien species in Italian waters (SHAPE, 
2013a). 

 

• Pollution: Petroleum hydrocarbons (oil), polycyclic aromatic hydrocarbons (PAHs) 
and oily residue discharges from ships represent a significant threat to marine 
and coastal ecosystems. These discharges may occur during normal activities 
(such as tank washing, loading/discharging, bunkering and dry docking 
operations) (UNEP/MAP, 2012) or may be accidental or illegal. Illegal discharges of 
oil from ships are often limited in size and scattered but their sum is greater than 
that of oil spills and they may create a chronic impact in specific areas. Accidental 
oil spills have historically been of crude oil rather than refined products, but 
recently this trend has been reversed. Such spills have both immediate and 
longer-term effects including contamination of farmed fish or shellfish for human 
consumption. It has been estimated that, at a Mediterranean level, the largest 
contribution (80 %) to hydrocarbon pollution derives from routine shipping 
operations like tanker washing or ballasting, while accidental spills account for 
10 % (SHAPE, 2013a). 

Intensive maritime transport of oil and natural gas in the sea basin implies a 
significant risk of accidents and acute pollution events. Most of the oil spills are 
often located along the major East- West maritime traffic lane along the Sicilian 
channel as well as on the Ionian stretch between Sicily and the Peloponnese. 
Considerable oil spills are also present in the Ionian waters off western Greece, 
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which most likely arise from the considerable maritime traffic leading into and 
away from the Adriatic (Metis, 2014; UNEP/MAP, 2012). 

A brief assessment of the overall accident exposure in the Adriatic Sea has 
recently been undertaken by Det Norske Veritas. By comparing the accident rate 
in the Adriatic Sea with that of other areas around the world, the conclusion 
reached was that the Adriatic Sea is one of the areas with highest accident rate, 
more than five times as high as the world average (Thana and Patuzi, 2013). A 
total of 174 ship accidents have occurred in the Adriatic Sea over the past 15 
years. However, the actual pollution caused by accidents so far has not been as 
serious as the frequency of accidents might suggest (Vidas, 2006). A specific study 
on the Adriatic Sea detected 257 oil spills from ships in 1999, 263 in 2000, 184 in 
2001 and 244 in 2002 (Vidas, 2006; EC-JRC, 2005). 

Several transit ports are expected to gain in importance in the southern part of 
the eastern Adriatic coast, such as Ploče in Croatia, Bar in Montenegro, and Vlorë 
in Albania, where a major new transport route for Caspian oil exports is expected 
to start. Trends in the development of international shipping activities will lead to 
an increased traffic density (which is also due to projects such as ‘Motorways of 
the Sea’), and greater volumes of oil and other harmful substances, including 
liquefied natural gas (LNG), transported (PAP/RAC, 2007). 

 

Shipyards are the hubs around which maritime industrial sectors structure themselves. 
They face a growing number of problems due to the significance of environmental and 
climate change issues, with an emphasis on pollution control and prevention measures. 
Important Adriatic shipyards include Cantiere Navale Visentini (based in Donada near 
Venice, Italy), Fin-cantieri Cantieri Navali Italiani S.p.A. (based in Trieste and Venice, Italy), 
3 Maj (based in Rijeka, Croatia), Kraljevica Shipyard (based in Kraljevica, Croatia) 
Brodosplit Shipyard Company, located in the Supaval bay (Croatia), Uljanik (located in 
Pula, Croatia). As in other outdoor construction areas, there are elevated risks of 
exposing the surrounding environment to potential pollutants. For shipyards this risk is 
further exacerbated by the fact that shipyard activities happen over, in, under or around 
water, which creates additional pathways for exposing waterways to toxic and 
hazardous materials; either directly or through run-off, also known as stormwater 
(SHAPE, 2013a). 

 
 

5.2.2.3. Fisheries and aquaculture (AIE) 

The total engine power of fishing vessels registered in Adriatic-Ionian ports is around 
22 % of the total power of the whole European fishing fleet. At country level, the largest 
fleet is found in Italy, in terms of both the number of vessels and the size and power of 
the fleet. The Croatian fishing fleet is also large, with over 7 000 vessels (see table below) 
(ADRIPLAN, 2014). 
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Table 5.6: Fishing fleets of Adriatic-Ionian countries (2014). Data sources: Community Fishing Fleet Register, 2014; FAO, 
2013. 

Country No GT KW 

Greece 3 402 10 380 75 729 

Croatia 7 242 48 102 390 404 

Italy 9 962 176 387 1 003 281 

Slovenia 170 598 8 425 

Montenegro 113   

Albania 280   

Bosnia-Herzegovina - - - 

Adriatic-Ionian 21 169 235 467 1 477 839 

Europe 87 460 1 687 205 6 689 619 

Adriatic-Ionian 
/Europe 

24.2 % 14.0 % 22.1 % 

 

 

Fish catches in the region represent 38.6 % of the total fish catches in the 
Mediterranean. Total catches showed a slight decrease of 0.2 % between 2010 and 2011. 
Italy is the dominant country in this respect as well, as in 2011 the catches of Italian 
fisheries exceeded 140 000 t. Croatia is the second country in fishing volumes (70 552 t) 
and Greece follows with 7 062 t. The other countries show significantly lower activity, 
which is to be expected taking into account their relative size. Finally, it should be noted 
that Croatia and Montenegro increased their total catches between 2010 and 2011.  

Table 5.7: Fishing activity of Adriatic-Ionian countries (2010-2011). Data source: FAO, 2013. 

Country 
Catch (t) 

Change 
2010 2011 

Albania 3 064 2 949 -3.8 % 

Croatia 51 939 70 552 35.8 % 

Greece 7 796 7 062 -9.4 % 

Italy 165 613 147 349 -11.0 % 

Montenegro 597 718 20.3 % 

Slovenia 770 731 -5.1 % 

Bosnia-Herzegovina 5 5 0.0 % 

Total Adriatic-Ionian 229 785 229 366 -0.2 % 

Total Mediterranean 595 282 591 960 -0.6 % 

Adriatic-Ionian / 
Mediterranean 

38.6 % 38.7 % 0.1 % 
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The dominance of Italy in the fisheries sector is also testified by the total fish production 
figures per capita (p.c.) during the period 2006-2011, which are presented in the figure 
below. The Italian fishery sector provides the country with over 20 kg of fish products 
per capita. Production exceeded 25 kg p.c. in 2011. Lower but still significant is the 
production of the Greek fisheries sector, which provides the market with around 20 kg 
p.c. of fish products. The lowest per capita production is found in Albania. Finally, it 
should be noted that with the exception of Greece all countries managed to strengthen 
their fish supply in the period 2006-2011, as p.c. fish production steadily increased. 
 

 
Figure 5.4: Fish production per capita in Adriatic-Ionian countries (2006-2011). Data source: FAO, 2014. 

 

Additionally, recreational fishing has not come without raising concerns about its 
potential effects on fish stocks and interactions with commercial fishing activities 
(Gaudin and De Young, 2007). The main areas of conflict are (a) competition for 
resources, especially where unlicensed recreational or ‘hobby’ fishermen compete with 
commercial pot or net fisheries both for the resource and by supplying markets with 
cheap fish; and (b) competition for space and gear interactions, for example between 
anglers and fixed nets, set close inshore or around wrecks. On the positive side, 
chartering by angling parties provides alternative employment opportunities for 
commercial fishing vessels (Pawson et al., 2007; Stelzenmuller et al., 2013). 

 

The depletion of marine resources is a recognised problem across the ecoregion. Of the 
approximately 450 species of fish in the area, 120 are threatened by excessive 
commercial fishing (EC, 2014). Reduced abundance of target species (as well as bycatch 
and non-target catch) and particularly the removal of larger individuals creates pressure 
outside safe biological limits. The situation could be reversed if the fishing pressure on 
commercial species were reduced to sustainable levels. For example, a reduction in 
fishing could certainly encourage stock recovery and increased abundance of the 
crustacean species A. foliacea, P. longirostris and N. norvegicus in the north-western 
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Ionian Sea (D’Onghia et al., 2012). In the northern Adriatic a reduction in European hake 
(Merluccius merluccius) biomass has been recorded for some years, with a minimum in 
2010; in particular available data on the stock of Common Sole (Solea vulgaris) in the 
Northern Adriatic Sea confirm that it is also overexploited (high fishing mortality and low 
abundance) (SHAPE, 2013a). The situation in the eastern Ionian Sea is similar, as the 
most important demersal species (M. merluccius, Mullus surmuletus and Boops boops) 
targeted by trawlers and trammel netters also face considerable fishing pressure 
(http://www.repcet.com/). Especially evident for the inner Ionian Sea was the impact of 
purse seiners, making up 3 % of the total fishing fleet but removing on average 33 % of 
the total biomass (about 1 160 t, data for the 2007 fishing period). Moreover, although 
all fishing boats were found to respect close seasons, many of them have permits to use 
multiple fishing gears (for example, beach seiners continued fishing through summer as 
trammel netters). This prevents fish stocks from finding temporal and/or spatial refuges 
(http://www.repcet.com/). 

 

Direct physical effects (changing nutrient fluxes between sediment and the water 
column, and habitat loss) can alter seabed habitat specifically through the combined 
action of mortality of non-target seabed-dwelling organisms, large benthic species 
(bivalves and crustaceans), changes in predation pressure and resuspension or stirring-
up or removal of sediments by bottom-fishing gear, especially in fragile marine 
ecosystems (including coral, sponge and seagrass communities). In the inner Ionian Sea, 
seagrass beds were negatively affected by bottom trawlers, purse seiners operating 
illegally in shallow waters and beach seining occurring in nearshore areas 
(http://www.repcet.com/). 

 

Demersal destructive fishing through abrasion is considered low to medium for the 
eastern Ionian coast but medium to high for the north-central Adriatic (UNEP/MAP, 
2012). 

Changes in marine food webs are significant as increased mortality of bottom feeding 
fish alters the pressure on seabed invertebrates and crustaceans, while the abundance 
of top-level predators is decreased.  

The cumulative impact of fishing (all methods considered) is medium to high for the 
central and western Adriatic Sea, while for the eastern Adriatic and Ionian Sea it is low to 
medium (Micheli et al., 2013). In both sub-regions demersal fishing makes the highest 
contribution to the average cumulative impact, with pelagic fishing coming second for 
the Ionian subregion and artisanal for the Adriatic. It has to be noted (Micheli et al., 
2013) that the use of fisheries catch data instead of effort may lead to overestimation of 
impact in highly productive regions (e.g. the Alboran Sea) but underestimation in those 
regions, such as parts of the Adriatic Sea, that have been subject to intense historical 
fishing pressure and are thus currently depleted (see section 6.3 for Med-IAMER’s 
approach for a cumulative impact indicator). Specifically, the northern-central Adriatic 
Sea has seen a dramatic expansion of marine capture fisheries since the early 1970s. 
Since the late 1980s catches have progressively declined, especially for anchovy 
(Engraulis encrasicolus) and pilchard (Sardina pilchardus) stocks. In the last 40 years 

http://www.repcet.com/
http://www.repcet.com/
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catches have increasingly been dominated by juveniles and small-sized species, such as 
small pelagic fish and cephalopods. The main consequence of the increase in fishing 
effort, in fact, has been a decline in the average size of the fish caught (AIEAA, 2013).  

Even though fisheries have traditionally been an important sector in the Adriatic 
countries, their share in the national economies has been constantly dropping as fish 
stocks have shrunk as a result of overfishing and unfavourable ecological conditions. A 
new trend can be observed towards aquaculture, especially in Croatia and Slovenia, but 
it is not entirely free of environmental and spatial constraints (PAP/RAC, 2007). On the 
eastern side of the Adriatic-Ionian Sea, aquaculture can be divided into four different 
farming systems: extensive farming (inland farms), semi-extensive farming (inland 
farms), intensive farming (inland and offshore farms) and mussel culture (longlines). In 
Italy there is a current real trend in aquaculture development towards increasing the 
production of marine species, both molluscs and finfish. The growth in aquaculture 
production is mainly due to the mastering of seed production techniques for European 
seabass and gilthead seabream and to the application of new farming technologies. For 
intensive fish farming, which is traditionally land based, limiting factors related to 
environmental impact and the lack of land due to the intensive use of coastal areas have 
stimulated the development of offshore aquaculture. The production of mussels has 
followed the same trend (ADRIPLAN, 2014). 

Aquaculture creates significant pressures for the region through: 

• Discharge of organic matter and the nutrients nitrogen and phosphorus through 
faecal material and uneaten feed, with specifically adverse effects (creation of 
hypoxic conditions/smothering and eutrophication) in areas with poor 
circulation, especially on the seabed. However, reports (UNEP/MAP, 2012) on 
eutrophication show that although total discharges are not comparable to those 
of other sectors (such as municipal sewage and agriculture) they can lead to 
localised impacts in the marine environment especially in countries with well-
developed aquaculture, such as Italy, Greece and Croatia. Hypoxic and eutrophic 
hotspots can be identified (UNEP/MAP, 2012) in the north-western part of the 
Adriatic-Ionian Sea. No local impacts deriving from these activities have been 
reported in the area, as evidenced by studies on offshore culture sites carried out 
in 2001 by ISMAR-CNR in Ancona, which did not show the presence of any 
significant quantity of organic waste on the bottom, probably thanks to strong 
sea currents; nevertheless, more evident effects on the environment were 
observed when farms were situated in enclosed areas, such as the Gulf of Trieste, 
or even more in lagoons (FAO) (SHAPE, 2013a). Generally, trophic loads are 2-3 
orders of magnitude lower than those deriving from atmospheric pollution or 
other anthropic inputs, including fertilisers and detergents. Consequently at the 
Mediterranean level mariculture currently has little effect on ecosystems but it 
can generate a significant impact at a local scale, with locally estimated increases 
of 73 % for nitrogen and 99 % for phosphorus (SHAPE, 2013a). Particularly 
important are tuna farming activities along the Dalmatian coast: in 2001 nine 
areas used for tuna farming were recorded, especially in the sheltered bays of 
some islands (Drvenik, Brač and others in the Zadar area), with a yearly average 
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production of 4 000 t (SHAPE, 2013a). In this list, tuna farms are mentioned as 
being a danger to underwater ecosystems. 

• Release of synthetic compounds/chemicals including medicines for fish 
(antibiotics and biocides). 

• Discards: It has been estimated that in the northern Adriatic an average of 4 273 
loggerhead turtles are caught yearly by trawlers, with a mortality of 
approximately 2 000 individuals per year; in contrast, a yearly average of 863 
individuals are captured by mid-water pair trawling with a 1 % mortality rate 
(SHAPE, 2013a). 

• Introduction of non-native species, both intentional and unintentional. An 
estimated 10 % of the non-indigenous species now in the Mediterranean are 
attributed to aquaculture, especially in the northern Adriatic with 31-50 new 
species detected (UNEP/MAP, 2012; UNEP/MAP-Plan Bleu, 2009). The available 
data show that aquaculture (19 %) is considered one of the main causes of alien 
species occurrence in Italian seas (SHAPE, 2013a). In terms of the impact of some 
of these species on the environment, among invertebrates the most clear-cut 
examples are two bivalves introduced for farming purposes, which have 
developed large natural populations: the Pacific oyster, Crassostrea gigas, and 
the Manila clam, Ruditapes philippinarum. They have respectively prevailed over 
native oysters (Ostrea edulis) and clams (the grooved carpet shells Tapes 
decussatus) in the lagoons of the northern Adriatic Sea. They are also known as 
powerful vectors for unintentional introductions of other non-target species, 
which arrive concealed in packaging materials and among imported seed clumps, 
or as epibionts on the shells. In the Hellenic Ionian Sea, 60 alien species have 
been recorded, belonging mainly to the zoobenthos (24 species) and 
phytobenthos (18 species) (Metis, 2014). In addition, common species imported 
from other sea areas but bringing with them either disease organisms (and 
microbial pathogens) or small larval forms of invertebrates can have serious 
consequences on native organisms by competing for food or space, resulting in: 

- Predation on and competition with native species (e.g. Thalassoma pavo 
and Caulerpa spp vs Posidonia spp); 

- Changes to native communities (e.g. Caulerpa taxifolia); 

- Alteration of coastal landscapes through the installation of facilities. 

 
 

5.2.2.4. Urbanisation (AIE) 

The Italian coast in particular is affected by a high degree of linear urbanisation with 
peaks around centres of production and areas of intense tourist development. Although 
the coastal area of Slovenia did not see major changes in land use prior to 2000, it too is 
now subject to coastal development, high urbanisation pressure and urban sprawl (IPA 
Adriatic, 2013). The usual impacts are loss of biodiversity, ecosystem fragmentation and 
congestion. In Croatia, only a relatively modest proportion (14.3 %) of the coastal area is 
currently urbanised. In the past decade, however, a major migration trend towards the 
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coast has started which, combined with the lack of adequate water treatment facilities, 
could significantly contribute to the pollution of coastal waters. In Montenegro, the 
coastal area has always been the most populated part of the country, resulting in a lack 
of space for new development. A survey for Albania shows that about 97 % of the total 
population lives within 100 km of the coastline. Coastal development is also 
characterised by the construction of second homes, a field in which foreign investors are 
becoming increasingly active (PAP/RAC, 2007). Finally, in Greek coastal zones, linear 
coastal development is regarded as a burden for the ecosystem, which is also the main 
tourist resource for the area but has a limited carrying capacity. Here, there are many 
coastal areas showing symptoms of saturation and over-development (Beriatos, 2008). 

 

Urbanisation contributes to the release of organic matter in coastal and marine waters 
through direct point-source discharges or through river water run-off. Up to 37 % of 
coastal settlements in the Mediterranean with a population of more than 2 000 
inhabitants operate without wastewater treatment and the distribution of treatment 
plants is highly fragmented, with no sewage treatment in many towns on the eastern 
coast of the Adriatic leading to a release of microbial pathogens in coastal waters. Urban 
wastewater is considered to be a major source of hazardous substances such as heavy 
metals, in conjunction with mining and industrial activity. PCBs are also found in the 
vicinity of urban and industrial sites while areas of concern in the Adriatic Sea with 
regard to high PCB levels in biotas are the coasts of Croatia and Albania. Lastly, urban 
wastewater is believed to be one of the most important contributors to eutrophication 
(and hypoxic phenomena — smothering) as it is responsible for 45 % of nitrogen and 
13 % of phosphorus emissions. In the Adriatic Sea these are mainly located at the 
northern and eastern parts of the coast.  

Adriatic and Ionian sea coasts are included in the 1 500 km of ‘artificialised’ coast 
according to CORINE. Coastal erosion in particular leads to the destruction of soil 
surface layers, groundwater pollution, degradation of dunes, adverse effects on beach 
dynamics and desertification, as well as the disappearance of sandy littoral lanes 
protecting land from seawater intrusion. (UNEP/MAP, 2012). Illegal and uncontrolled 
construction as well as soil sealing are widespread phenomena along most shorelines, 
with demand from tourism for additional construction further exaggerating the problem 
(EC, 2014). 

 

5.2.2.5. Climate change (AIE) 

An important hotspot of climate change impacts, relative to the European context, can 
be found in the ecoregion in the northern part of the Adriatic Sea and particularly in 
Northern Italy. This area is the Po Valley in Venice, which is threatened by sea level rise 
and an increase in river flooding. Additionally, according to the ESPON-CLIMATE project, 
soils in river deltas or along coasts seem to be negatively affected by climate change 
(ESPON 2011).  

During the preparation of the Human Development Report (UNDP), the area and type of 
land along the eastern Adriatic coast that would be covered by the sea was estimated 
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according to two scenarios involving a sea level rise of 50 cm and 88 cm. Preliminary 
results showed that under the first scenario more than 100 km2 of the mainland would 
be flooded, while an additional 12 km2 would be lost under the second (SHAPE, 2013b). 
Several areas were found to be potentially vulnerable to a sea level rise on the Croatian 
coast, namely cities (e.g. Nin, Zadar and the Šibenik area), rivers (e.g. the Raša, Cetina 
and Krka), lakes (e.g. Lake Vrana on the island of Cres), the western Istrian coast and the 
island of Krapanj (SHAPE, 2013b). 

However the evaluation of the effects of sea level rise varies considerably from one 
model to another. One of the most recent is represented by the CIRCE project (2011), 
which was applied the Mediterranean to forecast the way in which the climate in the 
area would change during this century. According to CIRCE projections for the period 
2021-2050, climate change might induce a mean steric sea level rise of between +7 cm 
and +12 cm in the Adriatic sea with respect to the reference period (1961-1990) (Gualdi 
et al., 2013). 

 

5.3. The Western Mediterranean Ecoregion (WME) 

The Mediterranean Sea is divided between Sicily and Tunisia into two separate basins, 
Western and Eastern, part of the latter being the Adriatic-Ionian Ecoregion. 

 
Figure 5.5: Map of the Western Mediterranean ecoregion boundaries. 

 

The Western Mediterranean area includes Spain, France, Monaco, and western Italy on 
its northern rim, with Morocco, Algeria and northern Tunisia on its southern shores. The 
sub-region is limited to the west by the strait of Gibraltar. Corsica, Sardinia and the 
Balearic islands are located within this sub-region. The Western basin is characterised as 
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deep, in parts deeper than 2 500 meters. Its waters bathe the shores of Europe and 
North Africa and its coastal areas are densely populated, which makes the region 
particularly complex in political, economic and geographical terms, but also 
environmentally unique and diverse.  

The Western Mediterranean is composed of three major geographical and maritime 
areas:  

• The Alboran Sea is westernmost part of the Mediterranean, extending between 
Spain to the north, Algeria and Morocco to the south and the Strait of Gibraltar, 
an intercontinental and interoceanic transit route, to the west. In the western 
Alboran Sea, low salinity surface waters of the Atlantic enter the Mediterranean 
through the Strait of Gibraltar. The Mediterranean Sea is saltier and more 
nutrient-poor than the Atlantic Ocean, in particular because the Strait of Gibraltar 
blocks the main Atlantic currents. The inclusion of the Alboran Sea in this study 
extends the analysis of pressures and drivers into a region with intense port and 
tourism activities.  

• The Algerian-Provençal Basin is the central basin of the Western Mediterranean, 
located between eastern Spain, mainland France, Corsica, Sardinia, Tunisia, 
Algeria and Morocco. The part between the Balearic Islands and the coast of 
mainland Spain is known as the Balearic Sea; the central part between Sardinia 
and the Balearic Islands is called the Sardinian Sea; its north-western gulf is the 
Gulf of Lion, and its north-eastern part is the Ligurian Sea. The latter encloses the 
Pelagos Sanctuary, a 87 500 km2 maritime area covered by an agreement 
between Italy, Monaco and France for the protection of the marine mammals 
that live there. The Algerian-Provençal Basin has many gulfs (including the Gulfs 
of Tunis, Genoa and Valencia) with specific climatic conditions. In the Gulf of Lion, 
for example, frequent northerly and north-westerly — the Mistral and the 
Tramontane — throughout most of the year generate upwellings of cold water. 
As a result, the Balearic Sea and the Gulf of Lion are the areas with the highest 
biomass productivity in the whole Mediterranean basin. In contrast, productivity 
in the waters around Sardinia is generally low.  

• The Tyrrhenian Sea is an inland sea that forms a triangle bounded to the west by 
Corsica and Sardinia, to the east by the Italian peninsula and to the south by 
Sicily. As it is a centre of volcanic activity, its coasts are indented and often lined 
with islands.  

 

The Western Mediterranean is one of the regions of the world where urbanisation, 
suburbanisation and agriculture have had the greatest effects on natural resources, with 
direct impacts in terms of artificialisation, fragmentation, soil erosion and destruction of 
natural habitats. As a result, anthropic risks are very intense in the region, as 
commercial transport, recreational activities, tourism, fisheries, coastal urbanisation, 
harbours, resorts, etc. generate environmental and socio-economic pressures. 

The Western Mediterranean has almost 200 ports and terminals (Keller et al., 2011), 
which are located in: 
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• Spain (e.g. Malaga, Algeciras, Ceuta, Melilla, Almería, Valencia, Barcelona); 

• France (e.g. Marseille, Nice);  

• Italy (e.g. Genoa, La Spezia); 

• Morocco (e.g. Tanger, Tetuan, Nador, Al Hoceima, Saidia); 

• Algeria (e.g. Algiers, Oran, Annaba, the most important mining town in the 
Mediterranean); 

• Tunisia (e.g. Tunis). 

 

They represent a third of the total number of ports in the Mediterranean Sea, and have 
the highest level of vessel activity, which is concentrated around the western and central 
Mediterranean ports (Lloyd’s MIU, 2008). 

The Strait of Gibraltar — a major transit route for international trade — determines the 
major trade flows and coastal activities, and is the second busiest sea lane in the world 
after the English Channel, used by about 100 000 vessels a year, an average of 265 ships 
per day. 

Maritime transport activities in the Western Mediterranean are intense, as cargo 
transport amounts to more than 700 million tonnes in the region, over 40 % of the total 
volume transported in the Mediterranean. Spain accounts for 35 % of this, followed by 
Italy (26 %) and Algeria (16 %). 

Since the Strait separates Europe from Africa, it is a crossing point for north-south 
exchanges in the Western Mediterranean and a hotspot for migration flows and illegal 
immigration to Europe. 

The Western Mediterranean region is a traditional tourist destination. The added value 
of all tourism in the region accounts for 50 % of the total Mediterranean added value, 
while added value in Western Mediterranean coastal areas accounts for over 30 % of 
that of the whole coastal Mediterranean. Spain receives 70 % of the total number of 
coastal tourists in the region.  

The Western Mediterranean political framework is organised through the 5+5 Dialogue, 
the oldest forum for Mediterranean countries. It was officially launched in Rome in 1990 
as an informal sub-regional forum whose main aim was to foster relations between 
European countries and the newly formed Arab Maghreb Union. The 5+5 Dialogue 
comprises Algeria, France, Italy, Libya, Malta, Mauritania, Morocco, Portugal, Spain and 
Tunisia. As a trans-Mediterranean cooperation initiative, its rationale is to provide an 
informal forum in which the five EU member states and the five Maghreb countries have 
the chance to discuss matters of topical interest for the region and to identify new areas 
for practical cooperation. The 5+5 Dialogue emerged as a meeting point where member 
states could find common solutions to shared problems reflecting the specificity of the 
Western Mediterranean through this informal dialogue. 
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5.3.1. Criteria for addressing the most important drivers-pressures (WME) 

• Environmental impact 

The results of the matrix for the Western Mediterranean ecoregion can be found in 
Annex E to this report. According to the results, maritime activities such as maritime 
transport, fisheries and aquaculture and tourism/urbanisation seem to have an 
important impact on natural ecosystems. 

- Fisheries: Western Mediterranean catches represent 25 % of total Mediterranean 
catches. Small pelagic species such as sardine and anchovy are among the main 
targeted species. Indeed, they represent close to half of total catches. Bottom-
living species are the second most caught group in the ecoregion (28 %). Fishing 
activities in the Western Mediterranean tend to take place close to the coast and 
are mainly carried out by a large number of small-scale fishing vessels. Spain, 
historically an important fishing country, is still highly dependent on fisheries as a 
source of income. 

- Maritime transport: The Western Mediterranean is crossed by a significant 
number of main oil tanker routes. In addition to the main shipping lanes, ferry 
routes increase maritime traffic intensity in certain areas even further. The 
Mediterranean region is also important for the European cruise sector, as 
illustrated by the large number of Western Mediterranean ports that belong to 
the two major cruise industry-oriented trade associations, MedCruise and Cruise 
Europe. The European cruise sector is, to a large extent, destination-led and the 
Mediterranean area is attractive to a significant proportion of cruise tourists. 

- Coastal and maritime tourism: All three EU countries in the Western 
Mediterranean ecoregion (Italy, France and Spain) are top tourist destinations at 
both Mediterranean and European levels. Therefore, pressures on the 
environment are likely to increase even further during the summer months, 
especially in densely populated coastal areas. Future population increases and 
expanding coastal and marine tourism are expected to lead to additional 
investment in the region.  

- Urbanisation: The Mediterranean is characterised by having a large coastal 
population. The growth of urban settlements along the coast is difficult to stop. 
Figure 5.6 illustrates the major coastal towns and cities around the Western 
Mediterranean. Figure 5.7 provides more information on the largest cities and 
their projected growth. As the Western Mediterranean features a significant 
number of large cities (Valencia, Barcelona, Marseille, Nice/Cannes, Genoa, Rome, 
Naples, Tunis and Algiers), the impact on the marine environment is expected to 
be severe. 
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Figure 5.6: Coastal cities in the Western Mediterranean. Source: Plan Bleu. 

 
 
 

 
Figure 5.7: Coastal cities in the Western Mediterranean. Source: Plan Bleu. 
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• Socio-economic value 

Out of the 7 drivers identified for the region, only two, namely urbanisation and climate 
change, do not make a direct and measurable socio-economic contribution and 
therefore were only included as important drivers for the region for their environmental 
impact. 

According to the results, the drivers with the highest priority for the Western 
Mediterranean ecoregion are coastal and maritime tourism (59.64 %), maritime 
transport (21.81 %) and fisheries and aquaculture (15.85 %). 

 
Table 5.8: Socio-economic and environmental value of each driver for the Western Mediterranean ecoregion. Data source: 

EU/EUNETMAR, 2014. 

Driver 

Relative 
contribution 
(%) to total 
GVA 

Relative 
contribution 
(%) to total 
employment 

Intensity of 
environmental 
pressure (%) 

Total % 

Maritime transport 25.05 13.35 27.03 21.81 

Fisheries & aquaculture 8.65 11.88 27.03 15.85 

Coastal and maritime 
tourism 66.30 74.77 37.84 59.64 

Renewable energy 0 0.00 8.11 2.70 

Total 100 100 100 100 
*Data for the Western Italian coast missing 
 
 

 

5.3.2. Drivers of change and their environmental pressures in the region (WME) 

According to the criteria and analysis set out above, the most important drivers affecting 
the Western Mediterranean ecoregion directly are: 

• Coastal and maritime tourism 

• Maritime transport 

• Fisheries and aquaculture 

• Urbanisation 

• Climate change 

A more detailed description of their characteristics and links to environmental pressures 
(as described in the Drivers-pressures matrix) is provided below. 
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5.3.2.1. Coastal and maritime tourism (WME) 

Spain, Italy and France are the top three Mediterranean holiday destinations. Table 5.9 
provides insights into the bed capacity and the total tourist arrivals in the Mediterranean 
regions of these three countries. The region’s tourist accommodation capacity exceeds 
5 million beds, which is by far the largest supply in the whole Mediterranean. 

 
Table 5.9: Total number of beds and tourist arrivals in the Western Mediterranean region Source: Eurostat, 2014 

Country Number of Beds (2011) Tourist Arrivals (2013) 

Spain 1 895 778 57 728 133 

France 999 981 27 765 050 

Italy 1 589 184 39 157 473 

Total Western Med 4 484 943 124 650 656 
 

The Mediterranean regions of these countries contribute significantly to this situation: 

• In Spain, the five NUTS 2 regions considered (Catalonia, Valencia, Balearic Islands, 
Murcia and Andalusia) accounted for 57 % of the nights spent at tourist 
accommodation establishments in 2013; 

• The three French Mediterranean regions (Languedoc-Roussillon, PACA and 
Corsica) represented exactly one quarter of the total national contribution, the 
Paris area being the top tourist region of the world’s most popular destination; 

• In Italy, the seven regions considered (Liguria, Toscana, Lazio, Campania, 
Calabria, Sicilia and Sardinia) accounted for 35 % of the country’s total. 

In France, the Languedoc-Roussillon and Provence Alpes-Côte d’Azur (PACA) regions 
have the highest number of beds per kilometre of coast. Coastal tourism has been the 
driving force for the development of the PACA region, which is otherwise sparsely 
populated. Nevertheless, the accommodation on offer is dominated by second homes, 
which means recreational boats are present throughout the year but are only used for a 
few days each year. In the Languedoc-Roussillon region however, the accommodation 
offer is targeting tourists. In Corsica, mass coastal tourism is not being encouraged 
mainly due to the value of the region’s natural resources. 

 
 

5.3.2.2. Maritime transport (WME) 

As mentioned above, the Western Mediterranean is crossed by a significant number of 
cargo (Figure 5.8) and ferry routes. Figure 5.9 provides an insight into the merchant 
shipping and passenger ferry routes in the Pelagos Sanctuary (in the Ligurian Sea). 
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Figure 5.8: Main traffic routes in the Western Mediterranean. 

 
 

 
Figure 5.9: Merchant shipping (a) and passenger ferry routes (b) in the Pelagos Sanctuary. Source: Policy Research 

Corporation based on IUCN, Maritime traffic effects on biodiversity in the Mediterranean Sea. 

 

Handling a total of around 252 million tonnes, four Western Mediterranean ports 
(Marseille, Algeciras, Valencia and Genoa) were listed among the twenty most important 
ports in Europe in 2012. Marseille was fourth with 80 642 tons and Algeciras fifth with 
74 613 tons. 

Table 5.10 underlines the significant differences among the ports in terms of cargo 
transport. Ports situated near the route between the Strait of Sicily and the Strait of 
Gibraltar dominate the container handling market, while Ro-Ro transport is dominated 
by Italian ports serving the maritime routes between the continent and islands such as 
Sardinia and Sicily. Marseille’s rank is due to its leading position in both the liquid and 
the dry bulk markets. 
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Table 5.10: Most active ports in the Western Mediterranean for different kinds of cargo handling. Source: Eurostat, 2014. 

Container (TEU) 2012 
Liquid Bulk (000 t) 

2013 
Dry Bulk (000 t) 2013 Ro-Ro (000 t) 2013 

Port Volume Port Volume Port Volume Port Volume 

Valencia 4 470 506 Marseille 49 452 Marseille 12 225 Messina 7 327 

Algeciras 4 098 683 Porto Foxi 24 786 Tarragona 7 375 Genoa 5 264 

Gioia 
Tauro 

3 725 193 Algeciras 23 954 Cartagena 4 516 
Reggio di 
Calabria 

5 028 

Barcelona 1 745 445 Cartagena 23 720 Barcelona 4 374 Marseille 3 086 

Genova 1 577 567 Huelva 21 489 Almeria 4 152 Salerno 3 048 
 

 

 
Figure 5.10: Containers: Med Hubs, 2013 Transhipment TEU growth. Source: Drewry Maritime Research, 2013, 

www.marinelink.com. 

 

The Mediterranean region is also important for the European cruise sector. The cruise 
sector is strengthening around the world and this is mostly due to the dynamism of the 
Mediterranean market, which is the second largest market in the world (after the 
Caribbean), with 21.7 % of global deployment in 2013. This trend suggests that not only 
is there a growing demand for new destinations, but ports and other factors have 
effectively promoted cruise activities and satisfactorily serve the increasing demand. 

The Western Mediterranean countries of Spain, France and Italy have benefited most 
from the growth of this sector. In 2013 Italy received 28.8 % of total European spending 
generated by the cruise industry, namely EUR 4.46 billion (15.5 % up). 

Additionally, 7 out of 10 of the top Mediterranean cruise ports in terms of passenger 
numbers in 2013 were in the Western Mediterranean (Figure 5.11). Barcelona was 
ranked first with 2.6 million passengers, then Civitavecchia with 2.5 million. The Balearic 

http://www.marinelink.com/
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Islands were fourth with 1.5 million, and Marseille and Naples came sixth and seventh. 
Western Mediterranean ports were the most dynamic during the period 2009-2013, with 
passenger numbers increasing by 88 % in Marseille, 56 % in Genoa, 41 % in Civitavecchia 
and 32 % in Savona. 

The region in general welcomed 18.8 million cruise passengers in 2013, compared to 
5 million in the Adriatic and 2.8 million in the Eastern Mediterranean.  

 
 

 
Figure 5.11: Distribution of cruise passengers in the Mediterranean in 2012. Source: Cruise Market Watch, 2012. 

 

The environmental pressures generated by maritime transport specifically in the 
Western Mediterranean are the following: 

• Underwater Noise: Maritime traffic is a major source of anthropogenic noise, 
especially in the Ligurian Sea. Excessive noise makes it harder for whales to 
communicate with each other or to receive acoustic cues, for example to detect 
approaching vessels or other hazards (UNEP/MAP-Plan Bleu, 2014). 

• Introduction of non-indigenous species and translocations: Maritime transport 
and aquaculture are the main routes for non-indigenous species entering the 
Western Basin of the Mediterranean. Migration through the Suez Canal is 
responsible for most non-indigenous species, which arrive through fouling on 
ship hulls and in ballast water (UNEP/MAP, 2012). 
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5.3.2.3. Fisheries (WME) 

Fish catches are recorded by the Food and Agriculture Organisation of the United 
Nations (FAO) by fishing areas defined by the FAO (Figure 5.12). The total catch in the 
Western Mediterranean (including the Alboran Sea) is the sum of the catches in FAO 
subareas 1.1 Balearic, 1.2 Gulf of Lion and 1.3 Sardinia.  

 
Figure 5.12: Map of the FAO Fishing Areas. Source: FAO. 

The General Fisheries Commission for the Mediterranean (GFCM) subdivides these areas 
into smaller units in which the registered vessels, their tonnage and their gear type are 
regulated (Figure 5.13). 

 

 
Figure 5.13: Map of the GFCM fishery sub-areas. Source: Policy Research Corporation based on General Fisheries 

Commission for the Mediterranean (GFCM). 
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Table 5.11 details the catches in the FAO divisions of the Mediterranean Sea (excluding 
the Black Sea, the Sea of Azov and the Sea of Marmara) in 1995, 2000, 2005 and 2011. 
Catches in the Balearics, Gulf of Lion and Sardinia divisions amounted to 769 829 tonnes 
in 2011. There was an overall decrease in catches in the region between 1995 and 2011. 
Nevertheless, total catches in the Western Mediterranean still accounted for around 
35 % of the total for the Mediterranean. 

 
Table 5.11: Catches in the Mediterranean in tonnes (Black sea, Sea of Azov and Sea of Marmara excluded). Source: Policy 

Research Corporation based on General Fisheries Commission for the Mediterranean (GFCM). 

Statistical division 1995 2000 2005 2011 

Balearic Islands 277 625 268 755 262 535 222 824 

Gulf of Lion 308 483 310 484 287 571 236 986 

Sardinia 393 020 388 286 373 692 310 019 

Adriatic 144 314 154 380 147 169 151 841 

Ionian 273 874 211 113 214 112 182 283 

Aegean 172 700 114 368 114 216 88 309 

Levant 83 392 79 867 83 824 112 943 

Not known (GFCM area)* 24  5 879  

Tunas (GFCM area)* 75 743 72 665 128 902 51 658 

Total 1 142 912 1 020 680 1 067 795 897 054 

Total West Med* 393 020 388 286 373 692 310 019 

% West Med 34.4 % 38 % 34.5 % 35 % 

* Tuna catches are not allocated according to GFCM statistical divisions and are grouped together into a division named 
‘Tunas’; another division, named ‘not known’ contains all the catches for which the statistical division is not known. 

 

Table 5.12 gives details of the fishing fleets belonging to Spain, France and Italy 
compared with Europe as a whole. 
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Table 5.12: Fishing fleets of the Western Mediterranean (2014). Data sources: Community Fishing Fleet Register, 2014; 

FAO, 2013. 

Country No GT kW 

Spain 4148 124336 399717 

France 1914 20978 192625 

Italy 10159 136278 815646 

Western Med 16221 281592 1407988 

Europe 87460 1687205 6689619 

Western Med/Europe 18.5 % 16.7 % 21 % 
 

 

A total of 80 fishing ports exist in the Spanish Western Mediterranean (Cataluña, 
Valencia, Murcia, Andalusia and Baleares). In addition, a total fleet of 4 148 vessels with a 
total gross tonnage of 124 336 is active in the region. Large differences in gross tonnage 
(GT) per vessel can be found between the different regions. As commercial fishing has 
declined in recent years, aquaculture activities have increased. Moreover, Spain is 
further reducing its deep-sea fleet. 

France has a rich history of fishing activities as well. The French fisheries sector is also 
dominated by small-scale fishing using a large number of different fishing techniques. 
With regard to aquaculture, France is mostly active in oyster cultivation and to a lesser 
extent mussel culture. France is the largest producer of oysters in the European Union, 
(especially in the Languedoc-Roussillon marine area. 

The Italian fishing fleet consists of around 10 159 vessels, the majority of which operates 
in waters around the Italian peninsula. The aquaculture sector has been developing 
considerably since the 1970s. The current trend in aquaculture is to reduce 
onshore/coastal sites and develop offshore sites. 

Table 5.13 underlines the fact that most assessed fish stocks in the Western 
Mediterranean are in a critical situation. The pressure seems to be particularly severe in 
the Balearic Islands area and on high-value species such as Bluefin Tuna and Swordfish. 
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Table 5.13: State of commercial fish stocks in the Mediterranean Sea. Source: ICCAT, GFCM, FAO. 
 

 
 
 

 

5.3.2.4. Urbanisation (WME) 

In the case of the Spanish Mediterranean coasts, the problem of a rising coastal 
population is not only due to the large coastal cities, such as Barcelona and Valencia, but 
also to the general increase in the population living near the sea. In Spain, 44 % of the 
population lives in coastal areas even though these areas only account for 7 % of the 
country’s territory. In addition, 80 % of Spanish tourists spend their holidays by the sea. 
In large tourist cities with large ports throughout the region, competition for space is 
very likely to occur. Genoa is an example: both the city and the port have developed 
considerably in recent years and spatial competition between the two has arisen, 
resulting in problems of coexistence. The city and port have developed port functions 
and large seaward infrastructure. 

The Gulf of Lion, the Ligurian Sea and the Tyrrhenian coast of Italy include many sites of 
ecological value affected by coastal erosion (UNEP/MAP 2012). 

Urbanisation is the main cause of the introduction of non-synthetic substances and 
compounds in the Western Mediterranean. Urban and industrial wastewaters, 
atmospheric deposition and run-off from metal contaminated sites are the major 
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sources of toxic metals. Lead levels are high in sediments in the area of Marseille-Fos 
and Toulon (France), Cartagena (Spain), along the western Italian coast, around Naples 
and in the Gulf of Genoa (UNEP/MAP 2012). 

 
 

5.3.2.5. Climate change (WME) 

Climate change can be regarded not only as a driver but as a pressure as well. The 
general pressures mentioned in section 5.1.5 also apply to the Western Mediterranean. 

 

5.4. Cumulative impacts on the Mediterranean Sea 

Cumulative impacts result from the incremental, accumulating, and/or interacting 
impacts of an activity and its stressors on habitats and species, when added to other 
past, present or potential future impacts (Hegmann et al., 1999). 

The transboundary nature of drivers of environmental change and the recent development of 
regional sea policies within the Mediterranean call for the adoption of ecoregion-specific 
environmental conservation approaches.  

Marine biodiversity is not distributed evenly among the Mediterranean ecoregions, since 
most of the known life forms present in this sea (87 %) are common to the Western 
Mediterranean ecoregion (Boudouresque, 2009). This biodiversity is subject to multiple 
pressures caused by major socio-economic drivers of change. Additionally, climate change is a 
driver that has widespread territorial effects that can differ in intensity between regions (IPCC, 
2014). 

The growing human use of the Mediterranean Sea increases the chances that specific threats 
will cause a greater impact when occurring simultaneously with others than they would 
individually (UNEP/MAP, 2012). Yet the quantity and quality of the available information is 
insufficient to enable evidence-based management of the Mediterranean Sea, even though 
this is a declared goal of many decision-makers (Mee et al., 2015). 

Therefore, based on the range of driver-specific spatial indicators developed and discussed in 
previous chapters, the project analysed the potential cumulative impacts of individual 
pressures on the Mediterranean Sea.11  

 

5.5. General conclusions on drivers and pressures 

The Med-IAMER methodology is a means of highlighting specific drivers and their related 
policies for further detailed research at the regional level. Although the method used to 
prioritise drivers by estimating their total socio-economic and environmental value is 
suitable for a generic evaluation of policies and mitigation measures, it poses several 

11 More information is available in the driver-specific factsheets developed by the project, which 
are available in the Med-IAMER Annexes. 
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challenges and has significant limitations if used to make detailed recommendations for 
sectoral policy making and the adoption of environmental protection measures.  

More specifically:  

• The categorisation of intensity (significant or low importance) for the degree of 
pressure generated by each driver is accepted as being comparable for different 
drivers. In other words, the ‘significant importance’ of maritime transport on 
marine litter, for example, is considered to be of equal value (thus having the 
same environmental impact) to the ‘significant importance’ of coastal tourism on 
the same pressure. Similarly, if the oil and gas driver is of ‘low importance’ 
regarding underwater noise, it is considered to have less environmental impact 
than maritime transport, which is rated as being of ‘significant importance’. 
Although this should generally be the case, it is highly advisable to take a more 
detailed and quantitative approach when formulating detailed policy in order to 
verify the specific conclusions. 

• For future in-depth analysis and verification of Med-IAMER’s conclusions, the 
estimation of environmental intensity for each driver should be explicitly 
organised around at least the following parameters: incident intensity, frequency 
of occurrence, geographical coverage (since a macro-regional approach produces 
different results and needs than a sub-regional approach, e.g. Northern Adriatic 
vs. Ionian Sea), effectiveness of mitigation/ abatement (technical), effectiveness of 
mitigation/ abatement (legislative).  

• An equal weight/significance was attributed to each pressure when estimating 
the environmental value for each driver. However this approach, although 
acceptable for the generic goals of this specific project, should be reconsidered 
during detailed policy formulation as in many cases some pressures could be of 
higher concern than others (in respect of policy, geographical, environmental and 
socio-economic parameters). For example, the introduction of radionuclides or 
underwater noise may have a higher significance/priority than marine litter or 
changes in thermal regime either across the board or for a specific sectoral policy 
addressing a specific driver. This seems to be of particular importance in the 
Adriatic-Ionian Ecoregion due to the participation of non-EU countries with 
limited access to EU funds.  

• During estimation of the socio-economic value for each driver, future trends and 
strategic developments in each sector (in the next 15-20 years) should also be 
considered alongside past and present data. 

 

In any case, recommendations on policies and measures (whether to revise existing 
ones or to adopt new ones) should be the result of considering not only the importance 
of each driver/pressure but also, equally importantly, the existence of policy gaps and 
the lack or inefficiency of mitigation measures (at the technical and/or legislative level). 
Especially for the Adriatic-Ionian Ecoregion, a significant challenge will be how to 
streamline policy formulation as well as the adoption and implementation of measures 
by EU and non-EU countries. 
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Any policy recommendation should not only address specific environmental concerns 
but at the same time refer to and consider socio-economic issues (such as GDP/GVA 
generated, employment, resolution of conflicts between drivers, etc.). Therefore the 
concept of sustainability should be addressed in an integrated and consistent manner. A 
useful tool for the evaluation of impacts during environmental policy formulation would 
be the Sustainability Impact Assessment, which is already used in bilateral trade 
agreements between the EU and non EU countries.  

Additionally, with regard to non-mobile human activities on the coast — particularly 
urbanisation, industry and infrastructure, agriculture (including golf courses) and 
tourism — emphasis should be placed on a more effective implementation of policies 
and measures already in place. Sectoral and cross-cutting policies and tools, such as 
(strategic) environmental impact assessments, integrated pollution prevention and 
control (IPPC) and the Natura Directive, are critical for environmental protection but 
require further capacity building of national, regional and local governments and 
authorities especially in view of the recent economic recession in some of the countries 
bordering the AIE.  

Last but not least, emerging sectors such as Oil & Gas should be specifically and 
thoroughly researched in terms of both their environmental impacts and appropriate 
pollution abatement measures, specifically for non-conventional environmental issues 
such as underwater noise. At the same time they pose a very high environmental risk, if 
not operated to the strictest of standards. 

 

5.6. Good practices to highlight in each ecoregion 

A series of good practices for dealing with environmental risks was identified in both 
ecoregions. Some distinctive examples are summarised below: 

 

• REPCET (associated driver: maritime transport / associated pressure: underwater 
noise) FRANCE, ITALY, MONACO 

Real Time Plotting of Cetaceans (REPCET) is a system that has been developed within the 
context of the Pelagos Sanctuary for marine mammals and has been approved by the 
marine competitiveness cluster Pôle Mer PACA. It is designed to be extended to other 
regions where collisions between vessels and large cetaceans are an issue. The REPCET 
tool is a navigation software system. Its aim, first and foremost, is to limit the risks of 
collision between large cetaceans and large vessels. The concept is simple and is based 
on the following: every sighting of large cetaceans by watch-keeping personnel on board 
a vessel equipped with REPCET is transmitted by satellite in semi-real-time to a server 
located on land. The server then centralises the data and sends out an alert to equipped 
vessels that are likely to be affected. The alerts are displayed cartographically on a 
dedicated screen on board. The collaborative nature of the system means it relies on the 
density of commercial maritime traffic. Other vessels, especially military vessels, 
scientists at sea, whale-watching operators, and pleasure boaters, are also welcome to 
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voluntarily contribute to the system by reporting cetacean sightings 
(http://www.repcet.com/). 

 
Figure 5.14: Real Time Plotting of Cetaceans (REPCET) system. Source: http://www.repcet.com/. 

 

• Ports propres (‘Clean Ports’) (associated driver: urbanisation, tourism / associated 
pressures: Marine litter, Introduction of synthetic/non-synthetic compounds, 
organic water) France 

 

Clean Ports is the first Environmental Harbour Management label intended for marinas, 
carrying AFAQ AFNOR ‘Environmental Harbour Management’ certification in compliance 
with National Labelling requirements. Clean Ports is a voluntary approach by marina 
managers who are increasingly conscious of the need to commit to environmental 
management. The process was initially prompted by the sight of several thousand tons 
of toxic waste resulting from port activity: batteries, accumulators, waste oil, solvents, 
paint, as well as bilgewater, sewage and rainwater discharged into these ports. The 
Clean Ports process is the solution to ensuring that harbours faced with environmental 
challenges are properly managed through the right methods and tools 
(http://www.ports-propres.org/). 

 

• Sustainable cruise (associated driver: Maritime transport / associated pressure: 
Marine litter) ITALY 

This project is co-funded by the LIFE+ European programme. Starting with a Pilot ship, 
Costa Pacifica, the project proposes to try out management models and innovative 
technologies that meet the objectives of the European Directive on waste, which can be 
summarised in the so-called 3Rs: Reduce, Re-use and Recycle. In practice, starting with a 
detailed analysis of waste flows on board, the project partners propose to identify 

http://www.repcet.com/
http://www.ports-propres.org/
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practical actions to help meet these objectives and which can be effectively applied to 
other sectors as well (e.g. catering and hospitality) (http://www.sustainablecruise.eu). 

 

• Tara expedition (associated driver: urbanisation / associated pressure: Marine 
litter) FRANCE 

A scientific study on plastic was conducted between April and December 2014 aboard 
Tara by the University of Michigan (USA) and the Villefranche-sur-Mer laboratory (CNRS, 
France). Scientists aboard Tara conducted an interdisciplinary mission to better 
understand the impacts of plastic on the Mediterranean ecosystem. They quantified 
plastic fragments, and measured their size and weight. They also identified the types of 
plastic (and adhering organic pollutants) found in the sea, and studied the dynamics and 
function of microbial communities living on the plastic, a subject virtually unexplored 
until now. The results of this scientific study are intended to encourage the policy-
makers and populations of countries bordering the Mediterranean to adopt better 
waste management and sanitation practices. The results will also encourage industrial 
innovation in the development of new bio-degradable plastics 
(http://www.taraexpeditions.org).  

 

• System for cleaning up the Slovenian coasts (associated driver: urbanisation / 
associated pressure: Marine litter) SLOVENIA  

The Republic of Slovenia, through its Ministry of Agriculture and the Environment and 
the Slovenian Environmental Agency, has taken an integrated approach to cleaning the 
Slovenian coasts and sea of marine litter. The Government has a contract with the 
private company VGP Drava Ptuj for coastal area water management, which includes the 
removal of floating litter from the marine environment and the removal of waste from 
the coast. The service covers about 35 % of the Slovenian coast and cleaning takes place 
once a month (although in the summer season some parts are cleaned on a daily basis). 

The Slovenian Environmental Agency and the coastal protection agency SVOM also work 
with NGOs. An example of successful cooperation is the joint clean-ups which are 
organised monthly with the NGO Eco Vitae. Eco Vitae also organises open events for 
volunteers every year on International Coast Day, where the issue of marine litter is 
presented. All the litter that is collected through these operations is analysed and the 
results are included in the Initial Assessment for the Marine Strategy Framework 
Directive (www.marlisco.eu). 

 

• Managing rare and threatened species in an area of high tourist activity — 
Zakynthos (associated driver: tourism / associated pressure: ALL) GREECE 

There has been a historic conflict between the protection of the habitat of endangered 
species and the expansion of tourist activities on the island of Zakynthos in the Ionian 
Sea in Greece. The nesting area of Laganas Bay, an important biotope for the rare and 
threatened loggerhead sea turtle, Caretta caretta, has been the scene of much 
contention for over 26 years, with the EC taking Greece to the European Court of Justice 

http://www.sustainablecruise.eu/
http://www.taraexpeditions.org/
http://www.marlisco.eu/
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in 2002 for failing to implement an effective system of strict protection for the 
loggerhead turtle in Zakynthos. This led to the creation of the National Marine Park of 
Zakynthos. The outcome was the preparation and implementation of a management 
plan and the delineation of a constant participatory process with the active involvement 
of local stakeholders, which led to win-win activities. 

The situation has slowly improved with more effective conservation of the loggerhead 
turtle and other fauna and flora (both marine and terrestrial) and better implementation 
of protection measures within the park area, as well as more environmentally friendly 
activities by local operators. On land, there has been a significant reduction in 
trespassing by visitors, increased involvement of local people in leisure activities, and 
more effective control of building and other development activities. Farmers have 
started adopting environmentally friendly agriculture practices. In the marine area, 
demarcation with buoys has gradually helped control recreation and visitors’ boats, thus 
reducing the dangers to the turtles and the rest of the ecosystem considerably. The 
carefully chosen anchoring system for the buoys avoids destroying Posidonia beds 
(http://ec.europa.eu/ourcoast/). 

  

http://ec.europa.eu/ourcoast/
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6.  Development of maps and indicators 
 

6.1. General approach used for mapping 

Three base maps were used in Med-IAMER in order to maximise the coverage of the 
study area on an A4 page (Figure 6.1): one for the whole Mediterranean Sea region at a 
scale of 1:14 500 000, and another two more specific maps for the Western 
Mediterranean and Adriatic-Ionian ecoregions at scales of 1:10 000 000 and 1:8 000 000 
respectively. 

 
Figure 6.1: Map templates used in Med-IAMER. 

Mapping was based on NUTS or sea regions (e.g. fishing data) depending on whether 
the input data were related to administrative or fishing units in vector format. There are 
many datasets with reference to points, e.g. ports or species observations. Most raster 
data was produced by the project, by direct calculation (influence areas) or by 
interpolation or analysis of points (density layers and marine litter). The raster data 
produced was developed at 1 km resolution and snapped to the EEA grid. Raster layers 
from other sources, with different resolutions, were projected and resampled to 1 km 
using bilinear interpolation or cubic convolution in order to streamline the data for 
further analysis.  

The final coordinate system for all data is ETRS 1989 LAEA 52N-10E, following the EEA 
standards. Most original spatial data was projected in GCS WGS 1984 but was 
reprojected to ETRS 1989 LAEA. Raster layers were projected to LAEA using bilinear 
interpolation or cubic convolution. 

A full list of the final maps developed by Med-IAMER and their description is available in 
Annex F. The final indicator maps for coastal and marine drivers and pressures are 
presented in Annex G. High-resolution files of the maps are available online on 
the project web page. 

 

6.2. Approach used for indicator development 

Work Package 3 prepared a matrix relating drivers and pressures in both ecoregions and 
highlighting the most important pressures for each driver (see Annexes D and E). Work 
Package 2 aimed at providing at least one relevant indicator for each driver and its 
highlighted pressure, given the data available in the data collection. The indicators were 
defined on the basis of sound scientific knowledge, expert knowledge and information 

http://www.medmaritimeprojects.eu/section/med-iamer
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exchanged with WP3. Once the indicator(s) for each driver and its related pressure had 
been defined, input data were identified, reprocessed (if needed) and combined.  

The resulting indicators could be quantitative (e.g. fish landings per capita) or qualitative 
(e.g. low to high intensity environmental pressure of aquaculture). Qualitative indicators 
were usually produced by indexing the different input values to standard values (0-1) 
and combining them. The first set of indicators developed by Med-IAMER was composed 
of 38 maps. The validation process through stakeholder consultations organised by WP4 
helped to identify new indicators and datasets and to improve the indicators developed 
throughout the project. By the end of the project, the number of maps had increased to 
88 (the full list of maps is available in Annex F). 

The methods used to produce most of the indicators can easily be gathered directly 
from the descriptive text on the maps in Annex G. The final procedures used to produce 
the spatial layers of the most complex indicators are described in more detail here. 

 
 

6.2.1. Combined pressures from climate change 

• Map: 

- CC01: Combined pressure of climate change. 

 

• Input data: 

- Increase in sea surface temperature (SST). NCEAS, 2008. 

- Trends in absolute sea level. CNES/LEGOS/CLS, 1993-2013. 

- ESPON Climate. ESPON, 2011. 

 

• Methodology 

The pressure on marine ecosystems due to climate change was determined by a 
composite indicator from two separate sub-indicators of effects on the seas: 

Indicator 1: Change in sea surface temperature (SST), from NCEAS, measured as the 
frequency of temperature anomalies, where the temperature exceeds a threshold value 
such as the long-term mean (differences in anomaly frequency between 2000-2005 and 
1985-1990). The relevance of this indicator lies in the influence of SST on marine 
ecological processes at different latitudes.  

Indicator 2: Sea level rise (SLR) along the European coast. These data, created from 
CLS/CNES/LEGOS data, show the sea level rise trends in mm/year observed by satellite 
altimetry. 

The climate change pressure was calculated from the combination of indicators [SST] 
and [SLR]. The values for each indicator were transformed to a scale of 1-10 according to 
the table below. The values for pressure classes were based on the natural breaks 
method, except in the case of SLR class 1, for which all negative values were set 
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manually (this approach needed further expert consultation). The resulting layers were 
weighted and summed (the same weight was used to combine both indicators — this 
decision needed further expert consultation). The resulting assessment ranges between 
1 and 10, with 10 being the highest pressure value. 

 
Table 6.1: Classification used for the normalisation of indicators SST and SLR and calculation of the indicator for the 

pressure of climate change on marine ecosystems. 

SST changes SST index SLR trends SLR index 

< 0.1 1 [<-5.06-0]* 1 

[0.1-0.2] 2 [0-0.82] 2 

[0.2-0.3] 3 [0.82-1.48] 3 

[0.3-0.4] 4 [1.48-2.04] 4 

[0.4-0.5] 5 [2.04-2.56] 5 

[0.5-0.6] 6 [2.56-3.08] 6 

[0.6-0.7] 7 [3.08-3.55] 7 

[0.7-0.8] 8 [3.55-4.72] 8 

[0.8-0.9] 9 [4.72-5.47] 9 

[0.9-1] 10 [5.47-6.93] 10 

* The rest of the classification is based on the natural breaks method 

 

For coastal areas, the ESPON Climate indicator ‘Aggregate impact of climate change on 
Europe’s regions’ was used (ESPON 2011).12 This indicator was not modified. The 
classification and categories assigned were the same as those used by ESPON. 

 

• Gaps and limitations 

The indicator on the effects of climate change on the marine environment (SST and SLR) 
has no spatial gaps. Nevertheless, its spatial resolution is coarse as they are global 
datasets. 

The indicator used to assess the impact of climate change on coastal areas was adopted 
as such from the ESPON Climate indicator ‘Aggregate impact of climate change on 
Europe’s regions’ (ESPON 2011). The indicator focuses on land areas calculated at 
NUTS 3 level. It is restricted to the Mediterranean countries covered by ESPON; 
therefore, it has spatial gaps in the Balkans and North African countries.  

12 http://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/climate.html 
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• Proposed improvements 

Whenever available, the use of regional datasets is recommended for the marine 
environment indicator. The NUTS 3 level used by the ESPON Climate indicator may be 
too coarse for the scale of this study. Therefore, it is recommended that more specific 
indicators for the ecoregions of the Mediterranean Sea be developed. 
 

6.2.2. Marine exposure due to port activity 

• Map: 

- FI01: Marine exposure due to port activity: Fishing. 

- TP01: Marine exposure due to port activity: Goods transport (thousand 
tonnes). 

- TP02: Marine exposure due to port activity: Passenger transport (thousand 
passengers). 

- TP03: Marine exposure due to port activity: Ferry transport (thousand 
passengers). 

- TP04: Marine exposure due to port activity: Cruise passengers (thousand 
passengers). 

 

• Input data: 

- Fishing fleet statistics. DG-MARE, 2014. 

- Port activity and vessel fleet data. Eurostat, 2012. 

 

• Methodology 

The processing of areas of port influence was based on the same methodology 
developed for the ESaTDOR Project (ESPON, 2013), as described below.  

To calculate the influence of a port on a sea cell, a potential accessibility approach based 
on the sea was applied. The influence of a port on a sea-based grid cell was assumed to 
increase with the size of the port and to decline with the distance that separates them. 

Numerically, the influence of a port on a cell i equals: 

Ii = A · exp(-β · d i) 

A = Activity of the port (depends on the dataset used, e.g. total 
cargo, TEUs, cruise passengers, tonnes of liquid bulk) 

β = a constant representing the decay factor 

d = distance separating the port from cell i 

A cell may be affected by more than one port if more than one is close enough. The total 
influence of the activity is the sum of the influences of all ports within reach: 
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= , for every port i within reach 

The β parameter is the decay factor. The value of beta controls the range at which the 
influence of a port can still be perceived (figure 6.2). Small values of beta allow for 
influences of a port to be perceived far away (for beta = 0.008 the influence of the port is 
still 50 % at a distance of 100 km), while larger values of beta reduce the range of this 
influence (for beta = 0.15, the influence of a port is not noticed beyond 25 km).  

 
Figure 6.2: Assigned weight of port in terms of distance for different values of β. 

 

In Med-IAMER, a β of -0.04 was chosen, for which the pressure does not extend beyond 
100-125 km. 

Resulting layers were normalised to obtain pressure indicators for marine exposure to 
port activity with values between 0 and 1. 

 

• Gaps and limitations 

The data used were not actual port pollution data but an estimate based on maritime 
traffic. The indicator has gaps for ports in North African and Middle Eastern countries as 
Eurostat data only covers EU members. However, there is a good coverage in Turkey. 
Data for Albania and Montenegro were found in different reports (check Annex C). Port 
influence does not consider the dispersion of pollution by ocean currents. 
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• Proposed improvements 

Data on actual water pollution in ports should be collected and an indicator generated 
with complete coverage for the Mediterranean Sea or at least for the Adriatic ecoregion 
(Albania and Montenegro). As this indicator does not consider dispersion of pollution by 
marine currents, an improved indicator could be developed along these lines. 
 

6.2.3. Oil spill density 

• Map: 

- OG02: Oil spill density. 

• Input data: 

- Oil spills detected/reported in the Mediterranean Sea. REMPEC, 1977-2014. 

- Density of oil spills. CNR-IIA, 2012, based on EC-JRC 2009. 

 

• Methodology 

Pressures generated by oil spills were represented as a density layer calculated using 
data on ship accidents and oil discharges recorded by the Regional Marine Pollution 
Emergency Response Centre for the Mediterranean Sea (REMPEC), and also the oil spills 
map generated by CNR-IIA (2012) (based on EC-JRC 2009 data). Point data was 
transformed into a raster layer calculating 50 km buffer areas around each point. This is 
the theoretical expansion distance according to Andersen et al. (2013). The final layer 
shows the spatial distribution of the frequency of oil spills in the Mediterranean Sea, 
indicating where the probability of an oil discharge is high. 

The indicator was normalised to obtain a layer on the intensity of the pressure by oil 
spills with values between 0 and 1. 

 

• Gaps and limitations 

Oil spill pollution does not take ocean currents and the dispersion of pollution they 
cause into account. There is a lack of data for the territorial waters of North Africa and 
Middle East since there are no data recorded by any official body. 

 

• Proposed improvements 

Dispersion of pollution by marine currents could be calculated in order to produce an 
improved indicator. Spatial data on oil and gas activities and pressures are limited and 
difficult to obtain, since they are not publicly accessible. Governments need to push for 
this kind of data to be opened up. 
 

6.2.4. Intensity of pollution by maritime transport 

• Map: 
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- TP05: Intensity of pollution by maritime transport. 

- TP08: Alerts and accidents between 2008 and 2014. 

 

• Input data: 

- Marine exposure due to port activity indicator, based on Eurostat, 2012. 

- Ocean-Based Pollution. NCEAS, 2008. 

- Oil spills indicator, based on REMPEC, 1977-2014; and CNR-IIA, 2012. 

 

• Methodology 

The indicator on the intensity of pollution caused by maritime transport was produced 
taking three variables into consideration: port activity, vessel traffic and oil spills. 

The dispersal of port-derived pollution was modelled, as explained in section 6.2.2, as a 
diffusive plume based on port activity data. Data on transport of goods (thousand 
tonnes) and passengers (thousand passengers) were used for this layer. 

The transport pollution layer was based on the maritime traffic data compiled by the 
NCEAS. It provides an estimate of the occurrence of ships at a particular location, and 
therefore an estimate of the amount of pollution they produce (via fuel leaks, oil 
discharge, waste disposal, etc.), on the assumption that moving ships primarily affect 
their immediate waters. Potential underwater noise could also be extrapolated by this 
approach. 

Pressures generated by oil spills were represented as a density layer (see section 6.2.3) 
calculated using REMPEC data on ship accidents and oil discharges and also the oil spills 
map generated by CNR-IIA (2012) (based on JRC 2009 data). 

These three layers were normalised to obtain layers on the intensity of pollution of each 
variable with values between 0 and 1. Then they were merged in a new raster layer in 
which the maximum value was chosen in the event of overlapping pixels. The layer 
represents the degree of pressure based on the intensity of transport activity in the 
Mediterranean Sea. 

 

• Gaps and limitations 

The indicator on marine exposure due to port activity does not cover ports in countries 
of North Africa and Middle East. So the pressure shown by the indicator in these regions 
is influenced by the lack of data.  

The estimation of pollution by ships is based on a global model calculated with VMS 
data, so it has its inherent uncertainty. No distinction is made between different vessel 
types.  

For underwater noise pollution, the indicator does not consider actual values of noise or 
their dispersion in area or depth. It does not differentiate the distribution of biodiversity 
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in these areas due to lack of data and therefore it provides the potential impact in the 
region. 

 

• Proposed improvements 

A more regionalised modelling approach for a ship pollution layer may provide some 
more adapted information. A distinction between cruise ships, ferries and commercial 
freighters could help generate a more detailed indicator. 

As this indicator does not consider the dispersion of pollution by marine currents, an 
improved indicator could be developed along these lines. Underwater noise could be 
analysed more thoroughly. 
 

6.2.5. Fish farm influence 

• Map: 

- FI02: Aquaculture production: fish farm influence. 

- FI05: Aquaculture production: production per km of coast. 

- FI08: Aquaculture production: production per capita, main species. 

 

• Input data: 

- Fish farm locations and number of cages. Trujillo et al., 2012. 

- Shellfish production areas. EMODnet Human Activities, 2014. 

 

• Methodology 

Pressures generated by fish farms were represented as a density layer calculated using 
data on the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 
2014). Point data was transformed into a raster layer by calculating 20 km buffer areas 
around each point, the theoretical maximum distance according to Andersen et al. 
(2013). Data on the number of fish cages was used to weight pressure levels. The final 
layer shows the potential level of pressure produced by fish farms in the Mediterranean 
Sea. 

The indicator was normalised to obtain a layer on the intensity of the pressure from fish 
farms with values between 0 and 1. 

 

• Gaps and limitations 

The indicator on fish farms does not take production levels or actual pollution generated 
by fish farms into consideration. To date, this kind of data has not been found to have 
sufficient coverage. Dispersion of pollution by ocean currents was not taken into 
account. 
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The location of fish farms in Trujillo et al. (2012) is based on Google Earth digitisation. 
Seasonal changes or small fish farms may have been overlooked. 

 

• Proposed improvements 

The use of data on production or pollution levels in fish farms would improve the results 
obtained by this indicator. It would be useful to put more effort into generating data on 
aquaculture beyond production levels at regional or national scale. Dispersion by 
marine currents would create a more realistic indicator. 
 

6.2.6. Occurrence of cetaceans, sea turtles, sharks and rays 

• Map: 

- FI47: Turtle species exposure to bycatch: Density of long liners and occurrence 

of turtles. 

- FI48: Cetacean species exposure to bycatch: Density of gillnets and entangling 
nets, and occurrence of cetaceans. 

 

• Input data: 

- Observations of marine species. EMODnet Biology Portal, 2014. 

 

• Methodology 

This indicator represents the distribution and density of resident species of cetaceans, 
turtles, sharks and rays in the Mediterranean Sea based on observations recorded on 
the EMODnet Biology Portal. The layer was calculated by transforming point data into a 
raster density layer. Buffer areas of 10 km were generated around each point (species 
observation). This distance was based on expert knowledge, the main approach being to 
use the minimum distance to align the observations with the scale of the study. 
Therefore, as each species has different mobility, the distance for the buffer requires 
further research. 

The turtle and cetacean species list was based on resident species included in IUCN, 
201213. The sharks and rays species list was obtained from the IUCN Red List. Only 
species in the categories Vulnerable (VU), Endangered (EN) and Critically Endangered 
(CR) were included. 

The cetacean species included were the following: Common Bottlenose Dolphin, Cuvier’s 
Beaked Whale, Fin Whale, Long-finned Pilot Whale, Risso’s Dolphin, Short-beaked 
Common Dolphin, Sperm Whale, and Striped Dolphin. 

The turtle species list included the Loggerhead and Green Turtles.  

13 Marine mammals and sea turtles of the Mediterranean and Black Seas. IUCN, 2012 
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The shark species included were: Basking Shark, Common Smoothhound, Common 
Thresher Shark, Dusky Shark, Great White Shark, Porbeagle, Sand Tiger, Sandbar Shark, 
Shortfin Mako, Small-tooth Sand Tiger Shark, Smooth Hammerhead, Spiny Dogfish, 
Squat-headed Hammerhead Shark, and Whithound. 

The rays were: Angel Shark, Blue Skate, Bottlenose Skate, Common Guitarfish, Gymnura 
altavela, Leucoraja circularis, Maltese Skate or Ray, Sawback Angelshark, Smoothback 
Angel Shark, Spineback Guitarfish, Undulate Ray, and White-spotted Guitarfish. 

 

• Gaps and limitations 

The data used were field observations and not the actual distribution areas of the 
species. The principle of absence-presence must be considered: just because it has not 
been seen, it does not mean it is not there. In addition, the indicator only takes into 
account the observations recorded in the EMODnet database. 

 

• Proposed improvements 

There is information about the areas of distribution of marine species (FAO, IUCN), but 
these do not show population densities. In addition, some species cover the whole 
Mediterranean, so this information is not useful to assess population densities at the 
scale of the study. Therefore, it is important to develop spatial datasets on marine 
species to generate data on population distributions and densities. 
 

6.2.7. Potential fishing pressure along the Mediterranean coast 

• Map: 

- FI49: Potential fishing pressure along the Mediterranean Sea coast. 

 

• Input data: 

- Fishing fleet statistics. DG-MARE, 2014. 

- Ecosystem layers. NCEAS, 2008. 

- Bathymetry. GEBCO, 2014. 

- Observations of marine species. EMODnet, Biology Portal, 2014. 

 

• Methodology 

Med-IAMER developed an expert-based approach to estimate the spatial distribution of 
fishing activities and the related pressure of harmful fishing techniques on marine 
environments. This approach resulted in the cumulative fishing indicator, which aims to 
provide a spatially explicit estimation of the main pressures exerted by fishing-related 
activities, particularly trawling and dredging, taking into account the variables for which 
spatial data are available and which had a specific influence on marine ecosystem.  
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Three variables were used to produce the composite indicator: fishing effort, seabed 
substrate and biodiversity affected by bycatch. 

Fishing effort was calculated by classifying ports according to their fishing fleet tonnage, 
average vessel length overall (vessels larger or smaller than 12 metres) and number of 
trawlers. Fuel prices and time play an important role for fishermen. Therefore, based on 
expert criteria, a distance offshore was determined considering a maximum travel time 
of 3 hours at a regular operating speed for fishing vessels (6-8 knots). The resulting 
distance is around 24 nautical miles (about 45 km). This area of influence around ports is 
where fishing activity is mainly concentrated. Beyond 45 km the probability of finding 
ships decreases with distance. Exponential distance decay was calculated as far as 
100 km offshore to model this fact, using the same approach as in section 6.2.2. 

Marine ecosystems on soft bottoms are vulnerable to trawling. According to expert 
knowledge, trawling is limited to a depth of 1 000 m. It is usually practised between 
180 m and 450 m. Using bathymetry data (GEBCO 2014), soft bottoms deeper than 
1 000 m were discarded in order to leave only seabeds that might suffer from trawling 
pressure. 

As data were not forthcoming from the MEDISEH project (DG-MARE), information on 
biodiversity was taken from the EMODnet Biology Portal database. The indicator used 
considers the main resident endangered species of cetaceans, turtles, sharks and rays 
threatened by bycatch according to the IUCN Red List and reports. 

The intensity of each activity was scored based on expert judgment. The main activities, 
ranges of categories and scoring systems are described below. The resulting assessment 
ranges between 1 and 10, with 10 representing the highest potential pressure. 

 
Table 6.2: Scoring table for the composite fishing indicator developed by Med-IAMER. 

Layer Category Points 

Port tonnage 

Port tonnage lower than Mediterranean average 1 

Port tonnage higher than Mediterranean average 2 

Port tonnage much higher than Mediterranean average  3 

Vessels longer 
than 12 m 

Smaller number of vessels longer than 12 m or port 
average less than 12 m 

1 

Greater number of vessels longer than 12 m and port 
average longer than 12 m 

2 

Trawling Number of trawlers higher than Mediterranean average 1 

Soft seabeds Soft bottoms at less than 1 000 m depth 3 

Bycatch Presence of species threatened by bycatch 1 

 
Maximum sum 10 
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• Gaps and limitations 

 

DG-MARE port data do not specify waters where vessels operate. Therefore, the fishing 
effort indicator may be overestimated because vessels may fish in waters outside the 
Mediterranean. Port data present gaps for ports in Turkey, North Africa and Middle 
Eastern countries. Data for Albania and Montenegro were found in different reports (see 
Annex C). 

The biodiversity data used were field observations and do not reflect actual species 
distributions. The principle of absence-presence must be considered: just because it has 
not been seen, it does not mean it is not there. In addition, the indicator only takes into 
account observations recorded in the EMODnet database. 

The seabed information is based on a global dataset. A regionalised dataset may 
provide more detailed information. 

Unfortunately, data from the MEDISEH Project (DG-MARE) were not made available to 
Med-IAMER. 

 
 

6.2.8. Marine litter distribution 

• Map: 

- ML01: Marine litter by population influence. 

- ML02: Marine litter by transport influence. 

 

• Input data: 

- Numerical modelling of floating debris in the world’s oceans. Lebreton et al., 
2012. 

- Fifteen-year average of total marine litter in the Mediterranean Sea. IFREMER, 
2014. 

 

• Methodology 

The indicators represent the distribution and degree of accumulation of marine litter in 
the Mediterranean Sea.  

Main source data were modelled by Lebreton et al. (2012) using a Lagrangian particle 
tracking model to simulate 30 years of input and transport of floating debris in the 
world’s oceans. The relative contribution of different sources to the total amount was 
taken into account in their model. It was possible to produce two indicators: one for 
coastal populations (associated with the tourism driver) and the other for maritime 
shipping (associated with the maritime transport driver). 
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The original point data of the model were transformed into a continuous 1 km 
resolution raster layer by linear interpolation. 

Point data from IFREMER were based on field samples but they only cover the area of 
the Gulf of Lion and Corsica. The distribution and number of points does not allow the 
layer to be correctly interpolated, so it was transformed into 1 km resolution pixels in 
order to integrate this information with the layer from Lebreton et al. (2012). 

Both variables were normalised to produce two layers on the intensity of the pressure 
with values between 0 and 1. Then they were merged into a single layer so that the 
IFREMER pixels replaced those of Lebreton et al. (2012). 

 

• Gaps and limitations 

The data used to produce this indicator had no spatial gaps. However, it was based on a 
global model with its corresponding uncertainty. In addition, the indicator was built from 
an interpolation of points. 

 

• Proposed improvements 

This indicator could be improved with a regional study taking sources and components 
affecting the distribution of marine litter in the Mediterranean Sea into account. 
Moreover, it would be advisable to encourage studies based on field data, at least in the 
main areas of accumulation or where the highest impacts are identified. 
 

6.2.9. Marine exposure due to marinas and recreational shipping and number of 
moorings per km of coastline 

• Map: 

 

- TO04: Marinas in the Mediterranean Sea. 

• Input data: 

 

- Location of marinas and number of moorings. Plan Bleu, 2014; Spanish 
Federation of Associations of Recreational Marinas, 2014; Portbooker.com, 
2014. 

- Coastline from EEA, 2014. 

 

• Methodology 

The first sub-indicator (marine exposure) follows the same methodology described in 
section 6.2.2 (Marine exposure due to port activity), developed by the ESaTDOR Project 
(ESPON, 2013).  
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In the case of marinas, a β of -0.2 was chosen, so the extent of pressure does not exceed 
20-25 km. This area of influence is based on Andersen et al. (2013) and is the theoretical 
maximum expansion distance for pressures generated by recreational shipping. The 
capacity of ports (number of moorings) was used to weight port activity. 

The final layer was normalised to obtain an indicator of pressure from marinas and 
recreational shipping with values between 0 and 1. 

For the second sub-indicator (moorings per km of coastline), the total number of 
moorings per NUTS 3 region was divided by the length of the coastline of the 
corresponding region (in km). This indicator provides a relative density of marinas.  

 

• Gaps and limitations 

Reported data were only used for Spain. The location and capacity of marinas were 
validated from specific websites. Nevertheless, mooring numbers may differ in some 
cases. The data used are not actual pollution data but an estimate based on the number 
of moorings. The indicator has gaps for ports in the Balkans, North Africa and the Middle 
East. Port influence does not take the dispersion of pollution by ocean currents into 
account. 

 

• Proposed improvements 

Improvements in the indicator could include data on the occupation and traffic of 
recreational shipping, and also actual water pollution data in marinas. As these data are 
not available at a Mediterranean scale, it would be advisable to encourage the creation 
of this kind of spatial information. Furthermore, the availability of reported marina data 
for each country is essential to enhance the baseline information and account for 
changes.  
 

 

6.2.10. Density of tourism capacity 

• Map: 

- TO01: Density of tourism capacity: Number of beds per km2 in coastal areas. 

- TO02: Density of tourism capacity: Number of establishments per km2 in 
coastal areas. 

- TO05: Density of tourism demand: Nights per km2 in coastal areas. 

 

• Input data: 

- Total number of beds and establishments in coastal areas per NUTS 2 region. 
Eurostat, 2012. 

- DMSP-OLS Nighttime Lights Time Series, 2012. 

- Corilis land use dataset 2006, v 15.  
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• Methodology 

 

This indicator is based on Eurostat tourism statistics on bed places and the DMSP-OLS 
Nighttime Lights Time Series image. Eurostat's tourism capacity statistics differentiate 
between coastal and non-coastal areas within a NUTS 2 region. The total number of 
beds and establishments in coastal areas of a NUTS 2 region were disaggregated to the 
most intense nighttime light emission pixels of the Nighttime Lights Time Series, masked 
with urban classes from the smoothed CORINE land cover dataset (Corilis) on the 
assumption that most bed places and establishments are located in areas with high 
night-time light emissions. The results showed low to high intensity of tourism capacity 
per km2 pixel. 

 

• Gaps and limitations 

This indicator is based on the disaggregation of data at NUTS 2 level with its 
corresponding uncertainty. Although nighttime lights data give a good estimate of the 
population density/urbanisation of an area, the distribution of tourism represented by 
the indicator may not correspond to the actual location. 

 

• Proposed improvements 

In order to develop spatially explicit indicators on the distribution of tourism on the 
coast, it is first necessary to create high-quality spatial data on the topic. Most of the 
statistics that are collected are at NUTS 2 or NUTS 3 level, which makes it difficult to 
study the actual distribution of tourism. More scientific effort could produce better 
indicators based on nighttime lights, soil sealing layers and satellite imagery. 

 

6.3. Development of a cumulative pressure indicator 

The aim of developing this cumulative indicator is to analyse the existing situation of the 
most influential socio-economic drivers identified in Med-IAMER and the pressures they 
exert on the sea, with a view to improving knowledge of the cumulative potential 
impacts on the Mediterranean Sea.  

Recent studies have provided some preliminary estimates of the potential pressure 
exerted on the Mediterranean. Micheli et al. (2013) provided an initial overview of the 
situation, looking into the effect of multiple drivers in affecting the health of 
Mediterranean marine ecosystems, but their results are based on global datasets, many 
of which are based on modelling approaches. Med-IAMER based its indicators primarily 
on regional data, mostly from highly reliable sources, and exhaustively examined the 
environmental pressures on the Mediterranean Sea. It was thus able to improve on 
previous studies and present a more accurate overview of the situation of 
Mediterranean marine and coastal ecosystems. 
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Med-IAMER used the indicators it developed to calculate the cumulative pressure 
indicator. It combined the effects of socio-economic and environmental pressure 
variables: climate change, aquaculture, fishing, marine litter, maritime transport and 
coastal tourism, which are represented by the indicators developed by Med-IAMER:  

• Combined pressure of climate change 

• Fish farm influence 

• Potential fishing pressure along the Mediterranean coast 

• Marine litter 

• Intensity of pollution by maritime transport 

• Marine exposure due to marinas and recreational shipping 

 

The six layers produced, relating to the Med-IAMER drivers, combined the major 
pressures that it had been possible to describe with the spatial data available at the time 
of the study. The pressures and reference data used to produce the cumulative indicator 
are summarised in the table below: 

 
Table 6.3: Summary of indicators and reference data used to produce the cumulative pressure indicator. 

Layer Reference data 

1. Climate change 

Change in sea surface temperature (SST). NCEAS, 2008. 

Sea level rise (SLR) along the European coast. CNES/LEGOS/CNS, 
1993-2013. 

2. Aquaculture 
Fish farms in the Mediterranean Sea. Trujillo et al., 2012. 

Shellfish production areas. EMODnet Human Activities, 2014. 

3. Fishing 

Fishing ports and fleet statistics. DG-MARE, 2014. 

Marine ecosystems on soft bottoms. NCEAS, 2008. 

Bathymetry. GEBCO, 2014. 

Biodiversity. EMODnet Biology Portal, 2014. 

4. Marine litter 

Numerical modelling of floating debris in the world’s oceans. 
Lebreton et al., 2012. 

Fifteen-year average of total marine litter in the Mediterranean 
Sea. IFREMER, 2014. 

5. Maritime transport 

Marine exposure due to port activity. Eurostat, 2012. 

Ocean-based pollution. NCEAS, 2008. 

Oil spill density. REMPEC, 1977-2014; CNR-IIA, 2012. 

6. Coastal tourism 

Marinas: number of moorings. Plan Bleu, 2014; Spanish 
Federation of Associations of Tourist Marinas, 2014; 
Portbooker.com, 2014; EEA, 2014. 
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The Cumulative Pressure Indicator was calculated from a weighted sum to obtain a layer 
with potential values between 0 and 10.  

PT =
(W1 ∙ P1) + (W2 ∙ P2) + (W3 ∙ P3) + (W4 ∙ P4) + (W5 ∙ P5) + (W6 ∙ P6)

6
 

 

The approach needs further expert consultation in order to assign a weight to each of 
the layers as a function of their contribution or relevance. In this study, however, all six 
layers were given the same weight: W1-6 = 1. As the weights are the same, the average 
for each pixel is actually calculated as: 

 

PT =
P1 + P2 + P3 + P4 + P5 + P6

6
 

 

The final layer had pressure values between 0.35 and 4.40. In order to show the 
cumulative pressures in a more comprehensive way, the cumulative indicator was 
reclassified, using the natural breaks method, into five pressure categories (figure 6.3): 
Very Low (0.35 to 1.45), Low (1.46 to 1.92), Medium (1.93 to 2.34), High (2.35 to 2.81) and 
Very High (2.82 to 4.40). 

 

 
Figure 6.3: Maps of the cumulative pressure indicator. Left: the resulting continuous layer of the sum of the six variables 

considered. Right: the reclassification of the indicator into five pressure categories. 

 

A hotspot analysis of the level of pressure per ecoregion was carried out, with special 
emphasis on marine protected areas, to identify areas of high environmental pressure. 
For a detailed description of the results of this analysis, please refer to ‘Assessing Major 
Environmental Impacts in the Mediterranean Sea: An Ecoregional Approach’, Abdul 
Malak et al. (under review). 

The spatial indicators representing the pressures produced by the six major socio economic 
drivers in the Mediterranean Sea include quantitative (e.g. fish catches per capita) and 
qualitative measures (e.g. low to high intensity of environmental pressure from aquaculture).  
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Figure 6.4: Map of the cumulative pressure indicator, with details of four areas subject to the greatest pressure. 
 

Our results show that more than 30 % of the Mediterranean Sea is highly impacted and that 
the intensities of individual pressures are ecoregion specific yet the drivers are similar 
throughout the Mediterranean Sea. Furthermore, the numbers of pressures affecting 
ecoregions are shown to be spatially heterogeneous, revealing that cumulative impacts tend 
to aggregate in specific regions creating hotspots where intense socio-economic drivers are 
likely to produce negative effects on the environment, as shown in the four zoomed maps 
below. 

The indicator shows that the highest cumulative impacts are recorded in the Adriatic (82 % of 
the region) followed by the Ionian Sea and the Alboran Sea (25 % and 27 % respectively) 
whereas only 14 % of the Western Mediterranean Sea is highly impacted (Figure 6.3.). 
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6.4. Indicators on the level of protection of Marine Protected Areas (MPA) 

Protection relates to legal and management measures aimed at conserving biodiversity 
in the long term. The main objective of marine protected areas (MPAs) is the protection 
of marine biodiversity. The development of a marine biodiversity protection index based 
on MPAs complements the previous analysis on pressures to the marine environment. It 
assesses the potential conservation effectiveness of protected features by MPAs.  

 

This biodiversity protection analysis provides a more realistic view of the actual degree 
of pressure exerted on the Mediterranean marine environment by including legal and 
management measures aimed at countering or reducing those pressures.  

 

A tiered approach to assessing marine biodiversity protection was followed, combining 
four simple indicators into two indexes and subsequently merging those indexes into 
one Protection super-index (Table 6.4). Data for the indicators were retrieved from the 
MAPAMED database (MAPAMED, 2014). The analysis was performed in Arc-GIS v.10 
using 1 ha pixels for the whole Mediterranean Sea. 

 
Table 6.4: Indicators and indexes used to assess marine biodiversity protection. 

Super-index Index Indicator 

Protection 

Legal protection Number of overlapping legal designations 

Management effort 

Number of permanent staff 

Number of boats for research and surveillance 

Existence of management plan 
 

 

The score of the Protection super-index was obtained by simply summing the scores of 
the two partial indexes, as shown below: 

• One point was given for each legal designation overlapping on a single 1 ha pixel 
(Legal protection index). 

• One to three points were given to each 1 ha-pixel inside MPAs according to the 
increasing densities of permanent staff and boats for research and surveillance 
in the MPA (Management effort index).  

• One point was given to all the pixels inside MPAs with management plans 
(Management effort index). 

 

Possible legal protection scores ranged between 1 and 6, although the actual maximum 
score given was 5. Theoretical and actual Management effort scores varied from 0 to 7. 
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Protection scores in Mediterranean MPAs ranged from 1 to 11 (out of a theoretical 
maximum of 13). High levels of legal protection, management effort and overall 
protection were only achieved in tiny fractions of a few Mediterranean MPAs, showing 
the need for increased biodiversity conservation efforts, mainly related to increased 
management effort in the most MPAs exposed to the highest pressures (figure 6.4).  

 

 
Figure 6.5: Maps of the MPA indicators: Management effort, Legal protection and Overall protection. 

 

The MPA protection assessment framework used a quick, easy and cost-effective 
methodology for estimating the protection afforded to marine biodiversity by MPAs. The 
fact that secondary data for all the indicators considered can be freely accessed online 
through the MAPAMED database makes the framework especially useful in the 
Mediterranean context.  

There are, however, some limitations to this methodology. First, protection may just 
estimate potential conservation effectiveness by MPAs, as the methodology lacks any 
experimental design using cases and controls. Second, the quality of the data provided 
by MAPAMED could be enhanced in terms of representation of the sample of MPAs 
included in the survey on management effort. For this, future random selection of 
surveyed sites would enhance the external validity of the management-related data in 
the database. Additionally, stricter quality assurance protocols should increase the 
completeness, precision and accuracy of the data supplied to MAPAMED by 
Mediterranean countries. Finally, the publication of metadata, including MAPAMED’s 
data sources, compilation dates and protocols, update frequency, etc., should also be 
considered for increased reliability.  

For a detailed description of the methodology, its limitations and the results of its 
implementation, please refer to Rodríguez-Rodríguez et al. (under review). 

 

6.5. Cumulative impacts vs MPAs in ecoregions 

Marine protected areas cover less than 5 % of the Mediterranean Sea, far behind the Aichi 
Targets for MPA coverage at this regional scale (CBD, 2010). Within ecoregions the distribution 
is heterogeneous, since more than 13 % of the Western Mediterranean ecoregion is covered 
by MPAs while less than 1 % is covered in the Adriatic Sea, according to data from the 
MAPAMED database in April 2014 (MAPAMED, 2014). Up to 34 % of Mediterranean MPAs are 
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highly impacted. The highest percentage of impacts on MPAs (64 %) is found in the Adriatic 
ecoregion, while only 33 % of Western Mediterranean MPAs are highly impacted. There is a 
highly significant correlation between the intensity of pressure on the ecoregion and on its 
MPAs (r2 = 0.79; p < 0.0001), indicating that MPAs surrounded by high impacted regions might 
need more management efforts to mitigate these impacts. 

Our results show that, depending on their locations, MPAs are impacted by different types of 
drivers. Nevertheless, the intensity of impact on MPAs is ecoregion-specific (r2 = 0.942; 
p < 0.0001). In other words, MPAs located in ecoregions that are influenced by high 
cumulative impacts tend to be more impacted than those in ecoregions with a lower intensity 
of pressures. A more detailed analysis of marine biodiversity protection in the Mediterranean 
is available in the Med-IAMER MPA factsheet. 

 
 

Table 6.5: Percentage of MPAs under pressure per ecoregion. 

MPAs under pressure 
% of the MPAs 

in the ecoregion 

Total Western Med. Ecoregion 33.71 

Total Adriatic-Ionian Ecoregion 57.31 

Western Med. sub-region 33.17 
Alboran sub-region 54.98 
Adriatic sub-region 63.59 

Ionian sub-region 55.91 

 

 

6.6. Recommendations and proposed improvements 

The most important drivers and their related pressures in both ecoregions are not 
satisfactorily covered by the available spatial information. Particularly, data on fisheries, 
tourism, marine litter and oil and gas are only available at low resolution or for higher-
level administrative units. But detailed data for lower-level units and marine regions are 
scarce, or have low geographical coverage. The recommendation to stakeholders would 
be to enhance data sharing at higher resolution or for lower administrative units, such 
as NUTS 3, in order to achieve a more detailed picture of the distribution and intensity of 
human activities and their related pressures.  

 

• Climate change 

Currently there are insufficient data and tools to assess the effects of climate change in 
the Mediterranean Sea. Efforts to promote the development of data and specific 
indicators for the region have to be made. 

Several indicators have been proposed such as climate and sea acidification impacts on 
the Mediterranean marine environment; chemical, climatic, ecological, biological and 
economic changes of the Mediterranean Sea driven by ocean acidification and warming; 
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change in Mediterranean Sea pH, CaCO3 saturation states and other biogeochemical-
ecosystem variables; changes in habitat suitability for relevant ecologically and 
economically important species; coastal erosion and coastal areas at risk of (or affected 
by) storm surges; diseases (incidence) and mortality due to heat waves related to 
climate change in the coastal zone; invasive species due to climate change. The addition 
of other indicators, such as air pollutant concentrations and emissions in the 
atmosphere, is proposed. 

Furthermore, indicators representing the real effects of climate change on coastal areas 
should be produced in order to better understand the levels of threat that would cause 
effects on coasts, such as changes in coastal flooding (e.g. number of extreme events 
with a specific return period), changes in river flooding (near deltas), and beach erosion 
trends (morphology). 

 

Indicators describing land-sea interactions should probably be produced, notably by 
using global studies such as the DIVA model, which evaluates the cost of damage caused 
by SLR. Maps representing flooding risks to coastal ecosystems could be representative 
of the potential damage caused by climate change in order to improve the resilience of 
coastal ecosystems and therefore to reduce risk levels. A methodology known as 
COFLERMap has been proposed by the Lazio Region in the framework of the MAREMED 
Project14 in order to evaluate and map coastal risks at regional and local scales. 

 

• Fisheries and aquaculture 

It is difficult to get data at a higher resolution than the established fishing regions or 
national level. Scientists are currently working on extracting the tracks of fishing vessels 
from the Vessel Monitoring System (VMS) in order to be able to locate the most highly 
used fishing areas. Nevertheless, the accessibility of these data is limited and data 
analysis is complex.  

GFCM and FAO fishing regions are generally too broad to show highly affected local 
areas. More localised density data would help to identify problematic areas of sea bed 
influence. Unfortunately, data from the MEDISEH Project (DG-MARE)15 were not made 
available to Med-IAMER. Data on MPAs and ecosystems sensitive to fishing activities 
should be considered in order to improve the current indicators. 

The use of VMS data is proposed to monitor the activity of fishing vessels. Together with 
the production of specific spatial data on marine population distributions or damage to 
biodiversity, very spatially explicit indicators could be developed. A unit of cost per 
weight produced could also be considered as a potential indicator and Maximum 
Sustainable Yield (MSY) is also recommended as a very good indicator. All this would 
require time, data and scientific effort. Therefore, Med-IAMER calls on the competent 
bodies to enhance the production and dissemination of data and research on fishing. 

 

14 http://www.maremed.eu/ 
15 http://mareaproject.net/contracts/5/overview/ 
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• Maritime transport 

Maritime transport has good data availability for port activities. Eurostat has a large 
amount of statistics about the transport of goods and passengers, and also the type of 
ships that frequent all EU ports. In this case, the lack of data for countries outside the EU 
is significant, although it was possible to collect data for the Balkans area. However, data 
on maritime traffic and transport routes are more limited. Most of the detailed datasets 
do not allow free public access. Med-IAMER was able to collect Automatic Identification 
System (AIS) data at a good resolution but somewhat outdated. Therefore, the official 
bodies responsible for sea transport should press for the publication of this kind of 
data. The use of AIS data could support very spatially explicit indicators on vessels split 
by their nature and type (cargo, ferries, etc.), as they use different engines and sail at 
different speeds, which has consequences for pressures (e.g. emissions). The age of 
vessels should be considered in the oil spills indicator, as the most important indicator 
of risks and costs. 

Air pollution related to maritime transport was highlighted as an important pressure. 
WP2 proposed the use of data from the European Monitoring and Evaluation 
Programme (EMEP)16 or TNO-MACC-II emission data. The EMEP is a scientifically based 
and policy-driven programme under the Convention on Long-range Transboundary Air 
Pollution (CLRTAP) for international co-operation to solve transboundary air pollution 
problems. It provides modelled data of air concentration and deposition of main 
pollutants specifically related to ships. TNO-MACC-II emission data provides records on 
atmospheric composition for recent years, data for monitoring present conditions and 
forecasts for a few days ahead. It combines state-of-the-art atmospheric modelling with 
Earth observation data to provide information services covering European air quality, 
global atmospheric composition, and emissions and surface fluxes. Along with the study 
of pollution at coastal level (air samples, ships emissions, etc.), it could be an effective 
tool for monitoring the air pollution related to maritime transport.  

Some additional remarks were proposed by the participants, notably that noise level 
maps should be produced as well as information on TBT (tributyltin) trends in the 
environment, and also the large proportion of sea transport pollution caused by the 
related road traffic affecting port cities and their hinterlands. Noise level maps could be 
developed if vessel type, age and engine type were extracted from AIS data.  

Collecting all these data would require data, time and scientific effort. Therefore, Med-
IAMER calls on the competent bodies to enhance the production and dissemination of 
transport data and research along these lines. 

 

• Oil and gas 

Data on oil and gas infrastructure are both crucial for analysis and confidential due to 
their economic importance. The results obtained so far could be vastly improved if there 
were more comprehensive data on the location of infrastructures, production figures, 
main transport routes and ports, transported volumes of oil and gas, number of oil 
ships and their tonnage, etc. The opening-up of this kind of data has to be pushed 

16 http://www.emep.int/ 
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forward by government bodies that want to achieve environmentally friendly planning 
based on sound information. Moreover, the oil spills model developed by MEDESS-
4MS17 provides a very powerful tool to assess the impacts of oil spills in the 
Mediterranean region. 

 

• Marine litter 

Although the scientific community is making progress on the observation of marine litter 
— one of the most harmful pressures for marine ecosystems and species — it has to be 
enhanced and widened in order to provide a better understanding of where the litter 
comes from and where it ends up. Moreover, a spatial indicator about marine litter 
generated by coastal tourism needs to be created.  

 

• Coastal tourism 

In the case of tourism, data on supply and demand (e.g. bed availability and occupancy 
levels) are currently available only at NUTS 2 (and NUTS 3) level. Although these data are 
very useful for analysing the importance of tourism as a socio-economic factor, it is not 
possible to identify and assess in detail the kinds of pressures produced by coastal 
tourism. It would be advisable to enhance data collection on tourism demand and 
supply as well tourist activities at local level (NUTS 3 or lower administrative units). On 
the other hand, it would be useful to have data on waste (solid and wastewater) 
treatment to analyse the pressure related to the temporary increases in population.  

Some improvements were suggested, such as the inclusion in tourism indicators of the 
following economic activities: accommodation and food service activities; operation of 
marinas; renting and leasing of recreational and sports goods; renting and leasing of 
water transport equipment; travel agency, tour operator and other reservation services 
and related activities; other sport activities including recreational and sport fisheries; 
other amusement and recreation activities including bathing sites, beaches, thermal 
riviera, cruising, etc. These activities were included in the tourism sector, and other 
activities such as bathing, sports fishing, scuba diving and marine environment watching 
were addressed. Finally, the number of licensed or planned activities (with the area of 
influence for carrying out the activity in km2) should be developed. 

Collecting local data on all these activities would involve integrating a huge amount of 
information and standardising the indicators used by each region. In addition, data on 
tourist activities and their spatial distribution are too limited to provide full coverage of 
the Mediterranean Sea region. Therefore, Med-IAMER calls on the competent bodies to 
enhance the production and dissemination of tourism data using similar units and 
scales. Alternatively, Big Data methods could be used to fill this gap in reported data. 
Dedicated web portals for several tourism activities (e.g. scuba diving and recreational 
fisheries) exist and spatial data could be harvested from them.  

17 http://www.medess4ms.eu/oil-spill-models 
                                                           

http://www.medess4ms.eu/oil-spill-models
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Coastal erosion related to unsustainable tourist activities and infrastructure should be 
regarded as a very good indicator related to this driver, but more data and scientific 
effort is needed to relate erosion trends to coastal infrastructure. 

 

• Coastal urbanisation 

Although there are very good datasets on urbanisation, there are no spatial data to 
create detailed indicators on population distribution and, especially, the distribution of 
economic activities. Indicators proposed by stakeholders such as the percentage of 
population or economic activities based 100 m or 500 m from the coastline would need 
the development of spatially explicit data on the topic.  

Data on water consumption, population and dumping of sewage into the sea could also 
help in developing indicators on water treatment and eutrophication. Existing statistics 
are incomplete or at regional scale, so additional efforts are recommended to improve 
this type of data. Data on urban sprawl was only very recently published and could not 
be included in the final set of indicators.  

 

• Cumulative pressures  

The results of Med-IAMER show higher trends of cumulative impacts than the results 
published by Micheli et al. (2013), which were based on global results. At the level of the 
whole Mediterranean Sea, there is a high positive spatial correlation between regional 
and global results (r2 = 0.898; p < 0.01) with a clear underestimation of the intensity of 
pressures calculated from global datasets, as shown in the comparative maps and 
graphs below. These results indicate that, though the spatial trends of pressures are 
comparable, global results might under-report the impact these pressures are likely to 
cause. 

 

Figure 6.6: Comparison of the proportion of areas (%) affected by different cumulative impact intensities in the Adriatic 

ecoregion in the case of Med-IAMER results (blue bars) and Micheli et al. 2013 (Red bars).  
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The location of cumulative impacts and their intensities are deemed different in this 
comparison. 

When the results were compared at the ecoregional level, the cumulative impact 
indicator from both sources showed similar trends, with a clear underestimation of their 
intensities from the indicator calculated from the global data sources, except in the case 
of the Adriatic ecoregion.  

In this ecoregion, a significant negative correlation was calculated (r2 = -0.67), 
underpinning the fact that the trends of spatial pressures exerted on the Adriatic Sea 
are addressed differently in both indicators.  

Regional data on sensitive biodiversity in the Mediterranean Sea (e.g. from the MEDISEH 
project) were not accessible during this study. It is very important that such data should 
be made accessible in the future so that a focus on ecologically sensitive areas can be 
included in the regional prioritisation of conservation efforts. 

 

 

Figure 6.7: The intensity of cumulative impacts in the Mediterranean Sea 
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In conclusion, although the stakeholders consulted agree that the major socio-economic 
drivers are similar throughout the Mediterranean Sea, Med-IAMER’s results provide 
evidence that the type and intensity of pressures on biodiversity are ecoregion-specific.  

Our results show that the whole Mediterranean Sea is affected by at least one of the 
analysed pressures, namely climate change. 

The heterogeneity of spatial trends in specific pressures shows that individual pressures 
influence ecoregions differently, causing ecoregion-specific impacts on their seascapes. 

Besides, measuring and assessing individual pressures sectorally is likely to 
underestimate the overall level of pressure affecting the Sea, and therefore an 
integrated assessment of impacts is recommended. 

We provide novel tools for developing standardised ecoregion-wide information critical 
for monitoring the cumulative impacts of the main drivers of change and for linking 
them to the biodiversity targets set by regional policies (including the EU’s Blue Growth 
Strategy). Our approach can be applied to other seas where sufficient information 
exists. 
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7.  Policy framework assessment 
 

7.1. Overview of key Mediterranean policy frameworks 

As one of the most important hotspots in terms of vulnerability, the Mediterranean 
region is characterised by a multiplicity of environmental issues to be tackled, a number 
of directives and strategies, and several entities dealing with environmental 
conservation, enhancement and protection at multiple levels. The aim of this subsection 
is to present the main regional policy frameworks specific to the Mediterranean basin 
and their roles. 

First we will mention the Barcelona Convention, its components and how they address 
pollution issues and ecosystem conservation. 

In 1975, 16 Mediterranean countries and the European Community adopted the 
Mediterranean Action Plan (MAP), the first-ever Regional Seas Programme under the 
UNEP umbrella. 

In 1976 these Parties adopted the Convention for the Protection of the Mediterranean 
Sea Against Pollution (Barcelona Convention). The Convention's main objectives are: 

 

• to assess and control marine pollution; 

• to ensure sustainable management of natural marine and coastal resources; 

• to integrate the environment into social and economic development; 

• to protect the marine environment and coastal zones through the prevention, 
reduction and, as far as possible, elimination of pollution, whether land- or sea-
based; 

• to protect the natural and cultural heritage; 

• to strengthen solidarity among Mediterranean coastal states; 

• to contribute to improving the quality of life. 

 

The contracting parties to the Barcelona Convention are now the 21 countries from the 
Mediterranean region and the European Union. Seven Protocols addressing specific 
aspects of Mediterranean environmental conservation complete the MAP legal 
framework: 

 

• Dumping Protocol (from ships and aircraft), 

• Prevention and Emergency Protocol (pollution from ships and emergency 
situations), 

• Land-based Sources and Activities Protocol, 
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• Specially Protected Areas and Biological Diversity Protocol, 

• Offshore Protocol (pollution from exploration and exploitation), 

• Hazardous Wastes Protocol, 

• Protocol on Integrated Coastal Zone Management (ICZM). 

 

UNEP MAP components, the five Regional Activity Centres and the MED POL Programme 
are implementing these protocols through programmes and integrated projects.  

Within the framework of the Barcelona Convention, the main programmes involve 
environmental monitoring (such as the MED POL programme) ), environmental data 
sharing (SEIS), management to achieve good environmental status (EcAp) and 
sustainable development (MSSD). 

The MED POL Programme (the marine pollution assessment and control component of 
MAP) is responsible for follow-up work related to the implementation of the LBS 
Protocol — the Protocol for the Protection of the Mediterranean Sea against Pollution 
from Land-Based Sources and Activities (1980, as amended in 1996) — and the Dumping 
and Hazardous Wastes Protocols. MED POL assists Mediterranean countries in the 
formulation and implementation of pollution monitoring programmes, including 
pollution control measures and the drafting of action plans aiming to eliminate pollution 
from land-based sources. 

The Horizon 2020 initiative is a key pillar of the environmental strategy for the 
Mediterranean and really important to mention here in this introduction because it 
deals with the de-pollution of the Mediterranean Sea by 2020. This initiative tackles the 
sources of pollution that are said to account for around 80 % of the overall pollution of 
the Mediterranean Sea, which are municipal waste, urban wastewater and industrial 
pollution. 

The Horizon 2020 initiative runs in close conjunction with the multi-lateral partnership 
Union for the Mediterranean (UfM) and the Barcelona Convention framework, with the 
support of the UNEP/MAP, Global Environment Facility (GEF), MedPartnership, the World 
Bank and other donors, including the EU and all participating countries. 

The Shared Environmental Information System (SEIS) is a collaborative initiative of the 
European Commission and the European Environment Agency (EEA) to establish 
together with the Member States an integrated and shared EU-wide environmental 
information system. This system should tie in better all existing data gathering and 
information flows related to EU environmental policies and legislation. It will be based 
on technologies such as the internet and satellite systems and thus make environmental 
information more readily available and easier to understand to policy makers and the 
general public. 

Launched in 2008, the EcAp (Ecosystem Approach) initiative aims to achieve good 
environmental status (GES) of coastal and marine Mediterranean ecosystems. The 
regular assessment of ecosystems and human activities that may impact them is a 
prerequisite for developing programmes of measurement at regional and national 
scales that will make it possible to achieve GES. The last State of the Mediterranean 
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Marine and Coastal Environment report was issued in 2013; the next is planned in 2017. 
Progressive implementation of EcAp is supported through specific projects supported by 
the GEF and the European Union. EcAp is developed in synergy with the European 
directives on marine and coastal ecosystems, chiefly the Marine Strategy Framework 
Directive (MSFD).  

Developed by the Mediterranean Commission on Sustainable Development (MCSD), the 
MSSD was adopted in 2005 by all the Contracting Parties (CPs) to the Convention for the 
Protection of the Marine Environment and the Coastal Region of the Mediterranean 
(Barcelona Convention).  

The MSSD provides an integrative policy framework for achieving the vision of a 
sustainable Mediterranean region and for the deployment of sustainable development 
policies in participating countries. It also represents a regional response to global 
challenges for sustainable development: Agenda 21, the Millennium Development Goals 
(MDGs), etc. 

The creation of the MCSD by the CPs to the Barcelona Convention in 1996 reflects their 
commitment to sustainable development and effective implementation at regional and 
national level, the decisions of the Earth Summit (Rio, 1992) and the United Nations 
Commission on Sustainable Development (UN).  

The MCSD is an advisory body, consisting of a panel of experts and stakeholders, 
designed as a forum for discussion, exchange and proposals for CPs and their partners. 
It includes representatives of 22 CPs as well as representatives of local authorities, socio-
economic actors and NGOs, which form, on an equal footing, a ‘think-tank’ for the 
promotion of sustainable development in the Mediterranean. 

At the 18th Ordinary Meeting of the CPs to the Barcelona Convention and its Protocols 
(COP18), held in Istanbul, Turkey, in December 2013, it was decided to revise the MSSD 
in the light of the results of Rio 20. The revision of the MSSD was officially launched in 
Malta on 14 February 2014 by the Maltese Minister of Sustainable Development, 
Environment and Climate Change, Mr Leo Brincat. 

In parallel, other initiatives also play a crucial role in the policy landscape in the 
Mediterranean region. For example, the topics considered in the Med-IAMER project are 
addressed by the Directorates-General of the European Commission, the Union for the 
Mediterranean and the General Fisheries Commission for the Mediterranean Sea, as 
well as the CIESM for scientific research. 

In its recommendations, the Med-IAMER project on integrated actions to mitigate 
environmental risks in the Mediterranean basin duly considered the efforts that have 
been made for decades to reduce the impact of human activities on marine and coastal 
ecosystems, as addressed through the above-mentioned context presentations. 

 

7.2. Criteria selection for policy framework assessment 

In order to identify the most relevant legal and policy frameworks in the Mediterranean 
that contribute to integration and sustainability, and particularly in the two selected 
ecoregions (Adriatic-Ionian and Western Mediterranean), an exhaustive list of policies 
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was prepared and analysed (Table H.3 in Annex H to this report). These cover the 
identified drivers of change (maritime transport, coastal and maritime tourism, fisheries 
and aquaculture, climate change and urbanisation) and their related pressures and 
distinguish between the international, European, regional and sub-regional levels of 
implementation.  

The selection process also considered: a. policy frameworks related to each of the 
drivers identified in Med-IAMER as well as frameworks integrating all the drivers; b. the 
representation of each level (international, European, regional and sub-regional) in 
order to test effectiveness across different spatial levels; c. three specific criteria for 
identifying the most relevant framework for coastal and maritime issues in the 
Mediterranean.  

 

These three criteria were selected according to three important standards set by Med-
IAMER: integration, sustainability and effectiveness. The term ‘integration’ refers to five 
dimensions of integration, namely among sectors, among levels of government 
(international, European, regional and sub-regional), across the land-water interface 
(coastal and maritime aspects), among disciplines (socio-economic and environmental) 
and across countries (cross-border, transboundary). Secondly, according to the 
Mediterranean Strategy for Sustainable Development, ‘sustainability’ has to be based on 
the interdependence of its three pillars: economic development, social equity and 
environmental protection, as well as improved governance. Therefore, policy 
frameworks that were evaluated as fostering only one or two of these pillars were not 
addressed here. Finally, the term ‘effectiveness’ refers to assessing if the targets of a 
framework have been achieved in terms of process, measures applied and their 
outcomes. The type of commitment that each framework promotes influences its 
effectiveness and thus contributes to its final outputs. Therefore, each framework 
selected by this project should meet the following criteria: 

• Has clear coastal and maritime objectives 

• Incorporates social, economic and environmental aspects 

• Promotes the implementation of binding regulations and measures/actions 

The analysis was conducted for the entire Mediterranean basin with special emphasis —
where needed and applicable — on the specific ecoregions (Adriatic-Ionian and Western 
Mediterranean). The extended list of the relevant legal and policy frameworks and the 
results of the evaluation criteria for the selection of the most important frameworks for 
analysis are presented in the Annex H to this report (Table H.3). In the case of 
regulations developed under an already selected framework, only the overall framework 
was selected for the evaluation process. However, in the case of an actual evaluation 
process, the regulations and their amendments were evaluated. It should be noted that 
Med-IAMER’s aim in this selection process of legal and policy frameworks was to strike a 
balance between economic development, social equity and environmental protection, as 
well as improved governance. Therefore, the policy frameworks that were evaluated as 
fostering only one or two of these pillars were not addressed here. The resulting list of 
selected frameworks includes:  
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Fisheries and aquaculture: 
• EU common fisheries policy (CFP), 1970 
• (EU) Mediterranean Fisheries Regulation (MFR), 2007  

 

 
Coastal urbanisation: 
 

• EU Directive on establishing a framework for maritime spatial planning (MSP), 
2014 
 

 
Climate change: 
 

• United Nations Framework Convention on Climate Change (UNFCCC) (Kyoto 
Protocol), 1992 
 

 
Integrating all drivers: 
 

• EU Marine Strategy Framework Directive (MSFD), 2008 
• Barcelona Convention (BC), 1978 
• United Nations Convention on the Law of the Sea (UNCLOS), 1982 
• Ramsar Convention (RC), 1975 
• EU Water Framework Directive (WFD), 2000 
• European Landscape Convention (ELC), 2004 

 

 

7.3. Policy frameworks selected for assessment by Med-IAMER 

A more detailed description of the selected frameworks follows, focusing on the most 
important characteristics.  

The geographical coverage of these 10 selected frameworks is illustrated in the figure 
below, showing the heterogeneity of their spatial extent within the sea regions. 
 

 
Figure 7.1: Spatial coverage of Med-IAMER’s selected frameworks. Source: Med-IAMER, 2015 
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7.3.1. EU Common Fisheries Policy (CFP), 1970 

 Framework EU common fisheries policy (CFP), 1970 

General 
description 

The CFP shall ensure that fishing and aquaculture activities are 
environmentally sustainable in the long term and are managed in a way 
that is consistent with the objectives of achieving economic, social and 
employment benefits, and of contributing to the availability of food 
supplies. 

Drivers Fisheries, Aquaculture/Mariculture. 

Pressures Abrasion, Selective Extraction, Introduction of Non Indigenous Species. 

Level and 
coordination of 
the activities 

• The Policy is addressed to the Member States of the EU (National Level) 
• Member States shall adopt appropriate measures for ensuring control, 
inspection and enforcement of activities carried out within the scope of 
the CFP, including the establishment of effective, proportionate and 
dissuasive penalties. Member States may cooperate with one another for 
the purpose of adopting measures. 

Measures 

- Measures for the conservation and sustainable exploitation of marine 
biological resources. 

- Measures for the conservation and sustainable exploitation of marine 
biological resources may include, inter alia, multiannual plans; targets 
for the conservation and sustainable exploitation of stocks and related 
measures to minimise the impact of fishing on the marine environment; 
measures to adapt the fishing capacity of fishing vessels to available 
fishing opportunities; incentives, including those of an economic nature, 
such as fishing opportunities, to promote fishing methods that 
contribute to more selective fishing, to the avoidance and reduction, as 
far as possible, of unwanted catches, and to fishing with low impact on 
the marine ecosystem and fishery resources; measures on the fixing 
and allocation of fishing opportunities; measures to achieve the 
objectives of Article 15; minimum conservation reference sizes; pilot 
projects on alternative types of fishing management techniques and on 
gears that increase selectivity or that minimise the negative impact of 
fishing activities on the marine environment; measures necessary for 
compliance with obligations under Union environmental legislation. 

- Technical measures: Technical measures may include, inter alia, 
characteristics of fishing gears and rules concerning their use; 
specifications on the construction of fishing gear; limitations or 
prohibitions on the use of certain fishing gears, and on fishing activities, 
in certain areas or periods; requirements for fishing vessels to cease 
operating in a defined area for a defined minimum period in order to 
protect temporary aggregations of endangered species, spawning fish, 
fish below minimum conservation reference size, and other vulnerable 
marine resources; specific measures to minimise the negative impact of 
fishing activities on marine biodiversity and marine ecosystems, 
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including measures to avoid and reduce, as far as possible, unwanted 
catches. 

- Specific measures: 
• Multiannual plans shall be adopted as a priority, based on scientific, 

technical and economic advice, and shall contain conservation 
measures to restore and maintain fish stocks above levels capable of 
producing maximum sustainable yield. 

• Conservation measures necessary for compliance with obligations 
under Union environmental legislation: Member States are empowered 
to adopt conservation measures not affecting fishing vessels of other 
Member States that are applicable to waters under their sovereignty or 
jurisdiction. 

• Member State emergency measures: On the basis of evidence of a 
serious threat to the conservation of marine biological resources or to 
the marine ecosystem relating to fishing activities in waters falling under 
the sovereignty or jurisdiction of a Member State that require 
immediate action, that Member State may adopt emergency measures 
to alleviate the threat.  

Structures for 
stakeholder 
participation 

It is important for the management of the CFP to be guided by principles 
of good governance. Those principles include appropriate involvement of 
stakeholders, in particular Advisory Councils, at all stages — from 
conception to implementation of the measures. Decision-making must be 
based on best available scientific advice, broad stakeholder involvement 
and a long-term perspective.  

Transboundary 
character 

Control and enforcement of the CFP shall in particular be based on and 
shall include cooperation and coordination between Member States, the 
Commission and the Agency. 

The Union shall, including through the European Fisheries Control Agency 
(‘the Agency’), cooperate with third countries and international 
organisations dealing with fisheries, including RFMOs, to strengthen 
compliance with measures, especially those to combat IUU fishing, in 
order to ensure that measures adopted by such international 
organisations are strictly adhered to. 

Penalties & 
disputes 

Cooperation between Member States to identify effective, proportionate 
and dissuasive penalties should be encouraged. 
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7.3.2. The Mediterranean Fisheries Regulation 

 Framework The Mediterranean Fisheries Regulation 

General 
description 

This Regulation shall apply: 

• to the conservation, management and exploitation of living aquatic 
resources where such activities are pursued; 

• to marketing of fishery products caught in the Mediterranean Sea. 

(It does not apply to fishing operations conducted for the purpose of 
scientific investigations.) 

Drivers Fishing, Aquaculture/Mariculture, Maritime Transport (fishing vessels). 

Pressures 
Abrasion, Selective extraction, Introduction of non indigenous species, 
Selective extraction of species. 

Level and 
coordination of 
the activities 

This Regulation shall be binding in its entirety and addressed to all 
Member States (National Level). 

Measures 

Member States shall designate further fishing protected areas, with 
respect to the fishing protected areas already established, by the time of 
entering into force of this Regulation, within their territorial waters in 
which fishing activities may be banned or restricted in order to conserve 
and manage living aquatic resources or maintain or improve the 
conservation status of marine ecosystems.  

The competent authorities of the Member States concerned shall decide 
on the fishing gears that may be used in those protected areas, as well as 
the appropriate technical rules which shall not be less stringent than 
Community legislation. 

Member States may subsequently designate other fishing protected areas 
or change the delimitations and management rules on the basis of new 
relevant scientific information.  

Member States and the Commission shall take appropriate steps to ensure 
adequate collection of scientific information. 

Structures for 
stakeholder 
participation 

 -  

Transboundary 
character 

 -  

Penalties & 
disputes 

- 
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7.3.3. EU Directive on establishing a framework for maritime spatial planning (MSP), 2014 

 Framework 
EU Directive on establishing a framework for maritime spatial planning 
(MSP), 2014 

General description 

This Directive establishes a framework for maritime spatial planning 
aimed at promoting the sustainable growth of maritime economies, the 
sustainable development of marine areas and the sustainable use of 
marine resources. 

Drivers 

Urbanisation including indirectly drivers of Fishing, Aquaculture/ 
Mariculture, Maritime Transport, Coastal and Maritime Tourism, Energy 
Networks, Oil and Gas Extraction, Renewable Energy, Coastal 
Urbanisation/ Land Take, Climate Change. 

Pressures 

n/a (ALL INDIRECT: Smothering, Sealing, Changes in Siltation, Abrasion, 
Selective Extraction, Underwater Noise, Marine Litter, Changes in Thermal 
Regime, Changes in Salinity Regime, Introduction of Synthetic 
Compounds, Introduction of Non Synthetic Compounds, Introduction of 
Radionuclides, Systematic Release of Substances, Input of Fertiliser and 
other Nitrogen and Phosphorus Substances, Input of Organic Matter, 
Introduction of Microbial Pathogens, Introduction of Non Indigenous 
Species, Selective Extraction of Species). 

Level and 
coordination of the 
activities 

• The Directive is addressed to the Member States (National Level)  
• The obligation to transpose and implement this Directive shall not apply 
to landlocked Member States. 

Measures 

• Take into account land-sea interactions 
• Take into account environmental, economic and social aspects, as well 

as safety aspects 
• Aim to promote coherence between maritime spatial planning and the 

resulting plan or plans and other processes, such as integrated coastal 
management or equivalent formal or informal practices  

• Ensure the involvement of stakeholders  
• Organise the use of the best available data  
• Ensure transboundary cooperation between Member States  
• Promote cooperation with third countries . 

Structures for 
stakeholder 
participation 

Member States shall establish means of public participation by informing 
all interested parties and by consulting the relevant stakeholders and 
authorities, and the public concerned, at an early stage in the 
development of maritime spatial plans, in accordance with relevant 
provisions established in Union legislation. 
Member States shall also ensure that the relevant stakeholders and 
authorities, and the public concerned, have access to the plans once they 
are finalised. 

Transboundary 
character 

As part of the planning and management process, Member States 
bordering marine waters shall cooperate with the aim of ensuring that 
maritime spatial plans are coherent and coordinated across the marine 
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region concerned. Such cooperation shall take into account, in particular, 
issues of a transnational nature. 
Member States shall endeavour, where possible, to cooperate with third 
countries on their actions with regard to maritime spatial planning in the 
relevant marine regions and in accordance with international law and 
conventions, such as by using existing international forums or regional 
institutional cooperation. 

Penalties & 
disputes 

- 
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7.3.4. United Nations Framework Convention on Climate Change (Kyoto Protocol-1992) 

 Framework 
United Nations Framework Convention on Climate Change (UNFCCC) 
(Kyoto Protocol, 1992) 

General 
description 

The ultimate objective of this Convention and any related legal 
instruments that the Conference of the Parties may adopt is to achieve, in 
accordance with the relevant provisions of the Convention, stabilisation of 
greenhouse gas concentrations in the atmosphere at a level that would 
prevent dangerous anthropogenic interference with the climate system.  

Drivers 
Climate Change including indirectly Costal Urbanisation/ Land Take, 
Agriculture/ Mariculture, Energy Networks, Maritime Transport, Other 
Industry (Including Desalination). 

Pressures 

Changes in Thermal Regime, Changes in Salinity Regime (INDIRECT: 
Sealing, Changes in Siltation, Abrasion, Introduction of Microbial 
Pathogens, Introduction of Non Indigenous Species, Selective Extraction of 
Species). 

Level and 
coordination of the 
activities 

• This Convention shall be open for signature by States Members of the 
United Nations or of any of its specialised agencies or that are Parties to 
the Statute of the International Court of Justice and by regional economic 
integration organisations. 
• The Convention shall be subject to ratification, acceptance, approval or 
accession by States and by regional economic integration organisations. 

Measures 

• Parties should take precautionary measures to anticipate, prevent or 
minimise the causes of climate change and mitigate its adverse effects. 

• Policies and measures to protect the climate system against human-
induced change should be appropriate for the specific conditions of 
each Party and should be integrated with national development 
programmes, taking into account that economic development is 
essential for adopting measures to address climate change. 

• Each of these Parties shall adopt national policies and take 
corresponding measures on the mitigation of climate change, by limiting 
its anthropogenic emissions of greenhouse gases and protecting and 
enhancing its greenhouse gas sinks and reservoirs. 

structures for 
stakeholder 
participation 

The Parties shall:  

• Promote and facilitate at the national and, as appropriate, sub-regional 
and regional levels, and in accordance with national laws and 
regulations, and within their respective capacities the development and 
implementation of educational and public awareness programmes on 
climate change and its effects; public access to information on climate 
change and its effects; public participation in addressing climate change 
and its effects and developing adequate responses; and training of 
scientific, technical and managerial personnel; 

• Cooperate in and promote, at the international level, and, where 
appropriate, using existing bodies: the development and exchange of 
educational and public awareness material on climate change and its 



 

112 

effects; and the development and implementation of education and 
training programmes, including the strengthening of national 
institutions and the exchange or secondment of personnel to train 
experts in this field, in particular for developing countries. 

Transboundary 
character 

Parties shall cooperate: 

• in the development, application and diffusion, including transfer, of 
technologies, practices and processes that control, reduce or prevent 
anthropogenic emissions of greenhouse gases not controlled by the 
Montreal Protocol in all relevant sectors; 

• in the conservation and enhancement, as appropriate, of sinks and 
reservoirs of all greenhouse gases not controlled by the Montreal 
Protocol and for the promotion of sustainable management; 

• in preparing for adaptation to the impacts of climate change; develop 
and elaborate appropriate and integrated plans for coastal zone 
management, water resources and agriculture, and for the protection 
and rehabilitation of areas, affected by drought and desertification, as 
well as floods; 

• in scientific, technological, technical, socio-economic and other research, 
systematic observation and development of data archives related to the 
climate system and intended to further the understanding and to 
reduce or eliminate the remaining uncertainties regarding the causes, 
effects, magnitude and timing of climate change and the economic and 
social consequences of various response strategies; 

• in the full, open and prompt exchange of relevant scientific, 
technological, technical, socio-economic and legal information related to 
the climate system and climate change, and to the economic and social 
consequences of various response strategies; 

• in education, training and public awareness related to climate change 
and encourage the widest participation in this process, including that of 
non-governmental organisations. 

Penalties & 
disputes 

The Convention doesn’t foresee any penalties for not implementing its 
measures. It only foresees recommendations in cases of disputes between 
the signatory countries. 
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7.3.5. EU Marine Strategy Framework Directive (MSFD), 2008 

 Framework EU Marine Strategy Framework Directive (MSFD), 2008 

General 
description 

This Directive establishes a framework within which Member States shall 
take the necessary measures to achieve or maintain good environmental 
status in the marine environment by the year 2020 at the latest. 

Drivers 

ALL (Fisheries, Aquaculture/ Mariculture, Maritime Transport, Energy 
Networks, Oil and Gas Extraction, Coastal and Maritime Tourism, 
Renewable Energy, Dredging, Other Industry (Including Desalination), 
Coastal Urbanisation/ Land Take, Agriculture, Climate Change. 

Pressures 

Smothering, Sealing, Changes in Siltation, Abrasion, Selective Extraction, 
Underwater Noise, Marine Litter, Changes in Thermal Regime, Changes in 
Salinity Regime, Introduction of Synthetic Compounds, Introduction of 
Non Synthetic Compounds, Introduction of Radionuclides, Systematic 
Release of Substances, Input of Fertiliser and other Nitrogen and 
Phosphorus Substances, Input of Organic Matter, Introduction of 
Microbial Pathogens, Introduction of Non Indigenous Species, Selective 
Extraction of Species. 

Level and 
coordination of the 
activities 

• The Directive is addressed to the Member States (National Level). 

• Member States shall take due account of the fact that marine waters 
covered by their sovereignty or jurisdiction form an integral part of the 
following marine regions: 

(a) the Baltic Sea; 

(b) the North-east Atlantic Ocean; 

(c) the Mediterranean Sea; 

(d) the Black Sea. 

Measures 

• Input controls: management measures that influence the amount of a 
human activity that is permitted. 

• Output controls: management measures that influence the degree of 
perturbation of an ecosystem component that is permitted. 

• Spatial and temporal distribution controls: management measures that 
influence where and when an activity is allowed to occur. 

• Management coordination measures: tools to ensure that management 
is coordinated. 

• Measures to improve the traceability, where feasible, of marine 
pollution. 

• Economic incentives: management measures which make it in the 
economic interest of those using the marine ecosystems to act in ways 
which help to achieve the good environmental status objective. 

• Mitigation and remediation tools: management tools which guide 
human activities to restore damaged components of marine 
ecosystems. 

• Communication, stakeholder involvement and raising public awareness. 
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Structures for 
stakeholder 
participation 

Member States shall ensure that all interested parties are given early and 
effective opportunities to participate in the implementation of this 
Directive, involving, where possible, existing management bodies or 
structures, regional institutional cooperation structures, including 
Regional Sea Conventions, Scientific Advisory Bodies and Regional 
Advisory Councils. 

Member States shall use relevant international forums, to coordinate their 
actions with third countries having sovereignty or jurisdiction over waters 
in the same marine region or subregion. 

Transboundary 
character 

Member States sharing a marine region or subregion shall cooperate to 
ensure that, the measures required to achieve the objectives of this 
Directive are coherent and coordinated across the marine region or 
subregion concerned, in accordance with the following plan of action for 
which Member States concerned endeavour to follow a common 
approach. 

This Directive shall apply to all marine waters mentioned above, and shall 
take account of the transboundary effects on the quality of the marine 
environment of third States in the same marine region or subregion. 

Penalties & 
disputes 

Measures for Good Environmental Status should be devised on the basis 
of the precautionary principle and the principles that preventive action 
should be taken, that environmental damage should, as a priority, be 
rectified at source and that the polluter should pay. 
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7.3.6. Barcelona Convention (BC), 1978 

 Framework Barcelona Convention (BC), 1978 

General 
description 

The Convention’s main objectives are: to assess and control marine 
pollution; to ensure sustainable management of natural marine and 
coastal resources; to integrate the environment in social and economic 
development; to protect the marine environment and coastal zones 
through prevention and reduction of pollution, and as far as possible, 
elimination of pollution, whether land or sea-based; to protect the natural 
and cultural heritage; to strengthen solidarity among Mediterranean 
coastal States; to contribute to improvement of the quality of life. The 
Convention includes a series of protocols all addressing maritime issues 
(ICZM Protocol, Dumping Protocol, Prevention and Emergency Protocol, 
LBS Protocol, SPA and Biodiversity Protocol, Offshore Protocol, Hazardous 
Wastes Protocol). 

Drivers 

ALL (Fisheries, Aquaculture/ Mariculture, Maritime Transport, Energy 
Networks, Oil and Gas Extraction, Coastal and Maritime Tourism, 
Renewable Energy, Dredging, Other Industry (Including Desalination), 
Coastal Urbanisation/ Land Take, Agriculture, Climate Change. 

Pressures 

Smothering, Changes in Thermal Regime, Changes in Salinity Regime, 
Introduction of Synthetic Compounds, Introduction of Non Synthetic 
Compounds, Introduction of Radionuclides, Input of Fertiliser and other 
Nitrogen and Phosphorus Substances, Input of Organic Matter, 
Introduction of Microbial Pathogens. 

Level and 
coordination of the 
activities 

The Convention is addressed to the Member States of the Mediterranean 
Sea Area (National Level). 

The Contracting Parties may enter into bilateral or multilateral 
agreements, including regional or sub-regional agreements for the 
promotion of sustainable development, the protection of the 
environment, the conservation and preservation of natural resources in 
the Mediterranean Sea Area. 

Measures 

The Contracting Parties shall take measures to prevent, abate, combat 
and to the fullest possible extent eliminate pollution of the Mediterranean 
Sea Area and to protect and enhance the marine environment in that Area 
so as to contribute towards its sustainable development. Such measures 
are: 

• measures to prevent, abate and to the fullest possible extent eliminate 
pollution of the Mediterranean Sea Area caused by dumping from ships 
and aircraft or incineration at sea. 

• measures in conformity with international law to prevent, abate, 
combat and to the fullest possible extent eliminate pollution of the 
Mediterranean Sea Area caused by discharges from ships and to ensure 
the effective implementation in that Area of the rules which are 
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generally recognised at the international level relating to the control of 
this type of pollution. 

• measures to prevent, abate, combat and to the fullest possible extent 
eliminate pollution of the Mediterranean Sea Area resulting from 
exploration and exploitation of the continental shelf and the seabed 
and its subsoil. 

• measures to prevent, abate, combat and to the fullest possible extent 
eliminate pollution of the Mediterranean Sea Area and to draw up and 
implement plans for the reduction and phasing out of substances that 
are toxic, persistent and liable to bioaccumulate arising from land-based 
sources. 

• The Contracting Parties shall cooperate in taking the necessary 
measures for dealing with pollution emergencies in the Mediterranean 
Sea Area, whatever the causes of such emergencies, and reducing or 
eliminating damage resulting therefrom. 

• measures to protect and preserve biological diversity, rare or fragile 
ecosystems, as well as species of wild fauna and flora which are rare, 
depleted, threatened or endangered and their habitats. 

• measures to prevent, abate and to the fullest possible extent eliminate 
pollution of the environment which can be caused by transboundary 
movements and disposal of hazardous wastes, and to reduce to a 
minimum, and if possible eliminate, such transboundary movements. 

Structures for 
stakeholder 
participation 

The Contracting Parties shall ensure that their competent authorities shall 
give to the public appropriate access to information on the environmental 
state in the field of application of the Convention and the Protocols, on 
activities or measures adversely affecting or likely to affect it and on 
activities carried out or measures taken in accordance with the 
Convention and the Protocols. 

They also shall ensure that the opportunity is given to the public to 
participate in decision-making processes. 

Transboundary 
character 

The Contracting Parties undertake as far as possible to cooperate directly, 
or when appropriate through competent regional or other international 
organisations, in the fields of science and technology and to exchange 
data as well as other scientific information for the purpose of this 
Convention. 

The Contracting Parties undertake to cooperate in the provision of 
technical and other possible assistance in fields relating to marine 
pollution, with priority to be given to the special needs of developing 
countries in the Mediterranean region. 

Penalties & 
disputes 

The Contracting Parties shall apply the polluter pays principle and shall 
also seek a settlement in the case of disputes between them. 
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7.3.7. United Nations Convention on the Law of the Sea (UNCLOS), 1982 

 Framework United Nations Convention on the Law of the Sea (UNCLOS), 1982 

General description 
Sea exploitation, allocation of activities, protection of the marine 
environment, definition of the maritime areas in which coastal states can 
exercise jurisdiction regarding MSP. 

Drivers 

Fisheries, Maritime Transport, Oil and Gas Extraction, Dredging, Coastal 
Urbanisation/ Land Take. 

INDIRECT: Energy Networks, Coastal and Maritime Tourism, Renewable 
Energy, Other Industry (Including Desalination), Agriculture. 

Pressures 

Abrasion, Selective Extraction, Marine Litter, Introduction of Synthetic 
Compounds, Introduction of Non Synthetic Compounds, Introduction of 
Radionuclides, Systematic Release of Substances, Input of Fertiliser and 
other Nitrogen and Phosphorus Substances, Input of Organic Matter, 
Introduction of Microbial Pathogens, Introduction of Non Indigenous 
Species, Selective Extraction of Species. 

Level and 
coordination of the 
activities 

The Convention is addressed to the States Parties of the Convention 
(National Level). 

Measures 

Rules and measures must be taken, applicable to all ships, to merchant 
ships and government ships operated for commercial purposes, to 
warships and other government ships operated for non-commercial 
purposes, such as: 

• Measures for the exploration of the continental shelf, the exploitation 
of its natural resources and the prevention, reduction and control of 
pollution from pipelines; 

• Measures for the conservation of the living resources of the high seas 
• Measures to avoid or eliminate delays or other difficulties of a technical 

nature in traffic in transit; 
• Measures to ensure effective protection of human life; 
• Measures necessary to promote the growth, efficiency and stability of 

markets; 
• Measures to prevent, reduce and control pollution of the marine 

environment from land-based sources, seabed activities subject to 
national jurisdiction, activities in the Area, by dumping, from vessels, 
from or through the atmosphere; 

• Measures relating to seaworthiness of vessels to avoid pollution and to 
avoid pollution arising from maritime casualties; 

• Measures to facilitate marine scientific research and assist research 
vessels; 

• Measures for the development and transfer of marine technology. 

Structures for 
stakeholder 

Consultation and cooperation with international and non-governmental 
organisations: The Secretary-General shall, on matters within the 
competence of the Authority, make suitable arrangements, with the 
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participation approval of the Council, for consultation and cooperation with 
international and non-governmental organisations recognised by the 
Economic and Social Council of the United Nations. 

Transboundary 
character 

• Cooperation of States in the conservation and management of living 
resources in the areas of the high seas 

• Cooperation of States bordering enclosed or semi-enclosed seas  
• Cooperation in the construction and improvement of means of 

transport 
• Cooperation on a global or regional basis in formulating and 

elaborating international rules, standards and recommended practices 
and procedures consistent with this Convention, for the protection and 
preservation of the marine environment 

• States Parties shall promote international cooperation in marine 
scientific research 

• States Parties shall promote international cooperation for the 
development and transfer of marine technology. 

Penalties & 
disputes 

The United Nations Convention on the Law of the Sea foresees a series of 
penalties for issues such as: violations of fisheries laws and regulations in 
the exclusive economic zone, violation of applicable laws and regulations 
or international rules and standards relating to the prevention, reduction 
and control of pollution from vessels, monetary penalties for violations of 
national laws and regulations or applicable international rules and 
standards for the prevention, reduction and control of pollution of the 
marine environment, committed by foreign vessels beyond the territorial 
sea, etc. 

The UNCLOS has many provisions about settlement of disputes, and it 
foresees the establishment of the Seabed Disputes Chamber for this 
purpose. 
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7.3.8. Ramsar Convention (RC), 1975 

 Framework Ramsar Convention (RC), 1975 

General 
description 

Because wetlands are important for maintaining key ecological processes, 
for their rich flora and fauna and for the benefits they provide to local 
communities and to human society in general, the broad objectives of the 
Convention are to ensure their conservation and wise use. 

Drivers 

ALL (Fisheries, Aquaculture/ Mariculture, Maritime Transport, Energy 
Networks, Oil and Gas Extraction, Coastal and Maritime Tourism, 
Renewable Energy, Dredging, Other Industry (Including Desalination), 
Coastal Urbanisation/ Land Take, Agriculture, Climate Change). 

Pressures 

n/a (ALL INDIRECT: Smothering, Sealing, Changes in Siltation, Abrasion, 
Selective Extraction, Underwater Noise, Marine Litter, Changes in Thermal 
Regime, Changes in Salinity Regime, Introduction of Synthetic Compounds, 
Introduction of Non Synthetic Compounds, Introduction of Radionuclides, 
Systematic Release of Substances, Input of Fertiliser and other Nitrogen 
and Phosphorus Substances, Input of Organic Matter, Introduction of 
Microbial Pathogens, Introduction of Non Indigenous Species, Selective 
Extraction of Species). 

Level and 
coordination of the 
activities 

Any member of the United Nations or of one of the Specialised Agencies 
or of the International Atomic Energy Agency or Party to the Statute of the 
International Court of Justice may become a Party to this Convention. 

Measures 

• Each Contracting Party shall designate suitable wetlands within its 
territory for inclusion in a List of Wetlands of International Importance 
• Each Contracting Party shall consider its international responsibilities for 
the conservation, management and wise use of migratory stocks of 
waterfowl 
• The Contracting Parties shall formulate and implement their planning so 
as to promote the conservation of the wetlands included in the List 
• Each Contracting Party shall promote the conservation of wetlands and 
waterfowl by establishing nature reserves on wetlands, whether they are 
included in the List or not, and provide adequately for their wardening 
• The Contracting Parties shall encourage research and the exchange of 
data and publications regarding wetlands and their flora and fauna 
• The Contracting Parties shall endeavour through management to 
increase waterfowl populations on appropriate wetlands 
• The Contracting Parties shall promote the training of personnel 
competent in the fields of wetland research, management and wardening 
• The Contracting Parties shall consult with each other about 
implementing obligations arising from the Convention 
• The Contracting Parties shall ensure that those responsible at all levels 
for wetlands management shall be informed of, and take into 
consideration, recommendations of such Conferences concerning the 
conservation, management and wise use of wetlands and their flora and 
fauna 
• Each Contracting Party shall contribute to the budget according to a 
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scale of contributions adopted by unanimity of the Contracting Parties 
present and voting at a meeting of the ordinary Conference of the 
Contracting Parties. 

Structures for 
stakeholder 
participation 

The representatives of the Contracting Parties at such Conferences should 
include persons who are experts on wetlands or waterfowl by reason of 
knowledge and experience gained in scientific, administrative or other 
appropriate capacities. 

Transboundary 
character 

The Contracting Parties shall consult with each other about implementing 
obligations arising from the Convention especially in the case of a wetland 
extending over the territories of more than one Contracting Party or 
where a water system is shared by Contracting Parties. 

Penalties & 
disputes 

The Ramsar Convention is not a regulatory regime and has no punitive 
sanctions for violations of or defaulting upon treaty commitments; 
nevertheless, its terms do constitute a solemn treaty and are binding in 
international law in that sense. 
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7.3.9. EU Water Framework Directive (WFD), 2000 

 Framework EU Water Framework Directive (WFD), 2000 

General description The purpose of this Directive is to establish a framework for the protection of 
inland surface waters, transitional waters, coastal waters and groundwater. 

Drivers 

ALL (Fisheries, Aquaculture/ Mariculture, Maritime Transport, Energy 
Networks, Oil and Gas Extraction, Coastal and Maritime Tourism, Renewable 
Energy, Dredging, Other Industry (Including Desalination), Coastal 
Urbanisation/ Land Take, Agriculture, Climate Change). 

Pressures 

Smothering, Sealing, Changes in Siltation, Abrasion, Selective Extraction, 
Underwater Noise, Marine Litter, Changes in Thermal Regime, Changes in 
Salinity Regime, Introduction of Synthetic Compounds, Introduction of Non 
Synthetic Compounds, Introduction of Radionuclides, Systematic Release of 
Substances, Input of Fertiliser and other Nitrogen and Phosphorus 
Substances, Input of Organic Matter, Introduction of Microbial Pathogens, 
Introduction of Non Indigenous Species, Selective Extraction of Species. 

Level and 
coordination of the 
activities 

This Directive is addressed to the Member States of EU (National Level) 
Member States shall ensure that the requirements of this Directive for the 
achievement of the environmental objectives established under Article 4, and 
in particular all programmes of measures are coordinated for the whole of 
the river basin district. For international river basin districts the Member 
States concerned shall together ensure this coordination and may, for this 
purpose, use existing structures stemming from international agreements. 

Measures 

Each Member State shall ensure the establishment for each river basin 
district, or for the part of an international river basin district within its 
territory, of a programme of measures, taking account of the results of the 
analyses required, in order to achieve the objectives of the Directive. Such 
programmes of measures may make reference to measures following from 
legislation adopted at national level and covering the whole of the territory of 
a Member State. Where appropriate, a Member State may adopt measures 
applicable to all river basin districts and/or the portions of international river 
basin districts falling within its territory. Each programme of measures shall 
include the basic measures specified in paragraph below and, where 
necessary, supplementary measures. Basic measures are the minimum 
requirements to be complied with and shall consist of: 

• measures required to implement Community legislation for the protection 
of water, including measures required under the legislation specified in Article 
10 and in part A of Annex VI; 
• measures deemed appropriate for the purposes of Article 9; 
• measures to promote an efficient and sustainable water use in order to 
avoid compromising the achievement of the objectives specified in Article 4 
• measures to meet the requirements of Article 7, including measures to 
safeguard water quality in order to reduce the level of purification treatment 
required for the production of drinking water; 
• controls over the abstraction of fresh surface water and groundwater, and 
impoundment of fresh surface water, including a register or registers of water 
abstractions and a requirement of prior authorisation for abstraction and 
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impoundment; 
• controls, including a requirement for prior authorisation of artificial recharge 
or augmentation of groundwater bodies; 
• for point source discharges liable to cause pollution, a requirement for prior 
regulation, such as a prohibition on the entry of pollutants into water, or for 
prior authorisation, or registration based on general binding rules, laying 
down emission controls for the pollutants concerned, including controls in 
accordance with Articles 10 and 16; 
• for diffuse sources liable to cause pollution, measures to prevent or control 
the input of pollutants; 
• measures to eliminate pollution of surface waters by those substances 
specified in the list of priority substances agreed pursuant to Article 16(2) and 
to progressively reduce; 
• pollution by other substances which would otherwise prevent Member 
States from achieving the objectives for the bodies of surface waters as set 
out in Article 4; 
• any measures required to prevent significant losses of pollutants from 
technical installations, and to prevent and/or to reduce the impact of 
accidental pollution incidents for example as a result of floods, including 
through systems to detect or give warning of such events including, in the 
case of accidents which could not reasonably have been foreseen, all 
appropriate measures to reduce the risk to aquatic ecosystems; 

The programmes of measures shall be reviewed, and if necessary updated at 
the latest 15 years after the date of entry into force of this Directive and every 
six years thereafter. Any new or revised measures established under an 
updated programme shall be made operational within three years of their 
establishment. 

Supplementary measures are those measures designed and implemented in 
addition to the basic measures, with the aim of achieving the objectives 
established pursuant to Article 4 (Part B of Annex VI contains a non-exclusive 
list of such Measures). 

In implementing measures, Member States shall take all appropriate steps not 
to increase pollution of marine waters. 

Structures for 
stakeholder 
participation 

Member States shall encourage the active involvement of all interested 
parties in the implementation of this Directive, in particular in the production, 
review and updating of the river basin management plans. 

Transboundary 
character 

For international river basin districts the Member States concerned shall 
together ensure this coordination and may, for this purpose, use existing 
structures stemming from international agreements. 

Where a river basin district extends beyond the territory of the Community, 
the Member State or Member States concerned shall endeavour to establish 
appropriate coordination with the relevant non-Member States, with the aim 
of achieving the objectives of this Directive throughout the river basin district. 

Penalties & 
disputes 

To ensure the proper application of the provisions implementing this Directive 
throughout the Community, appropriate penalties shall be provided in 
Member States' legislation. Such penalties should be effective, proportionate 
and dissuasive. 
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7.3.10. European Landscape Convention (ELC), 2004 

Framework European Landscape Convention (ELC), 2004 

General description 
The aims of this Convention are to promote landscape protection, 
management and planning, and to organise European co-operation on 
landscape issues. 

Drivers 

ALL (Fisheries, Aquaculture/ Mariculture, Maritime Transport, Energy 
Networks, Oil and Gas Extraction, Coastal and Maritime Tourism, 
Renewable Energy, Dredging, Other Industry (Including Desalination), 
Coastal Urbanisation/ Land Take, Agriculture, Climate Change). 

Pressures 

Sealing, Changes in Siltation, Abrasion, Selective Extraction 

INDIRECT: Introduction of Synthetic Compounds, , Input of Organic Matter, 
Introduction of Microbial Pathogens, Introduction of Non Indigenous 
Species. 

Level and 
coordination of the 
activities 

This Convention shall be open for signature by the member States of the 
Council of Europe (National Level). 

Measures 

General measures: 

Each Party undertakes: 

• to recognise landscapes in law as an essential component of people’s 
surroundings, an expression of the diversity of their shared cultural and 
natural heritage, and a foundation of their identity; 
•  to establish and implement landscape policies aimed at landscape 
protection, management and planning through the adoption of the 
specific measures set out in Article 6; 
• to establish procedures for the participation of the general public, local 
and regional authorities, and other parties with an interest in the 
definition and implementation of the landscape policies; 
• to integrate landscape into its regional and town planning policies and in 
its cultural, environmental, agricultural, social and economic policies, as 
well as in any other policies with possible direct or indirect impact on 
landscape. 

Specific measures: 

• Awareness-raising: Each Party undertakes to increase awareness among 
the civil society, private organisations, and public authorities of the value 
of landscapes, their role and changes to them. 
• Training and education: Each Party undertakes to promote training for 
specialists in landscape appraisal and operations, multidisciplinary 
training programmes in landscape policy, protection, management and 
planning, for professionals in the private and public sectors and for 
associations concerned, school and university courses. 
• Identification and assessment: Each Party undertakes to identify its own 
landscapes throughout its territory; to analyse their characteristics and 
the forces and pressures transforming them; to take note of changes; to 
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assess the landscapes thus identified, taking into account the particular 
values assigned to them by the interested parties and the population 
concerned. 
• Each Party undertakes to define landscape quality objectives for the 
landscapes identified and assessed, after public consultation. 
• To put landscape policies into effect, each Party undertakes to introduce 
instruments aimed at protecting, managing and/or planning the 
landscape. 

Structures for 
stakeholder 
participation 

Each Party undertakes to establish procedures for the participation of the 
general public, local and regional authorities, and other parties with an 
interest in the definition and implementation of the landscape policies. 

Transboundary 
character 

Parties undertake to co-operate in the consideration of the landscape 
dimension of international policies and programmes, and to recommend, 
where relevant, the inclusion in them of landscape considerations. 

The Parties shall encourage transfrontier co-operation on local and 
regional level and, wherever necessary, prepare and implement joint 
landscape programmes. 
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7.4. Review of existing methodologies and practices for the evaluation of policy measures 

Policy evaluation can be performed at different stages. The following are the most 
common types of evaluation: 

Ex-ante evaluation parameters are fixed a priori, before the planning phase. This is also 
called a feasibility assessment as the aim is to improve and strengthen the final quality 
of the plan or programme under development (OECD, 2004). It focuses on the analysis 
of the context and contents behind an intervention, on the conditions of 
implementation and the achievements, and on the results and expected impact (E.C.s, 
n.d.). 

An ongoing (or in itinere) evaluation is carried out during the implementation phase 
referring to consistency and relevance (E.C.s, n.d.). 

A mid-term evaluation aims to readjust the programme or strategies implemented, if 
necessary. It gives a clear and objective vision of its initiatives and explains the various 
successes or failures (E.C.s, n.d.). 

Through an ex-post evaluation a review of an action is prepared. The evaluation 
parameters are developed retrospectively after the end of the action referring both to 
medium- and long-term impacts. Its purpose is to assess the achievement of objectives 
and expected results (E.C.s, n.d.). 

In a broader sense, conventional approaches to evaluation are applicable only for the 
impacts or the outcomes of a policy, which is important and necessary, but, for example, 
they overlook the reasons why a policy works or not and under what circumstances 
(W.K. Kellogg Foundation, 2004). An assessment is therefore undertaken in each phase 
of policy development (Fig. 7.2). ‘Policy evaluation uses a range of research methods to 
systematically investigate the effectiveness of policy interventions, implementation and 
processes, and to determine their merit, worth, or value in terms of improving the social 
and economic conditions of different stakeholders’ (CDC, 2012). 

 
 Figure 7.2: Policy Development Phases and Types of Evaluation. Source: CDC, 2012 

This literature review takes into consideration not only relevant practices at a policy level 
but also goes beyond that by also incorporating the knowledge generated by monitoring 
and evaluation processes developed for the assessment of management and spatial 
plans. The processes composing Maritime Spatial Planning (MSP) have to be reviewed 
and updated periodically, so they can adjust to the various changes of the environment 
and incorporate new variables affecting a coastal and maritime area. Monitoring and 
evaluating are both procedures embodied in adaptive management, which means they 
are valuable tools for improving MSP (Ehler and Douvere, 2009). In other words, 
monitoring and evaluation is a process of learning through experience and an imprint of 
MSP’s effectiveness.  
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Examining each of them separately, a ‘monitoring system’ includes continuously or 
regularly collecting and analysing data about a programme or project or, in our case, a 
policy, and can also be a part of policy’s performance evaluation (UNESCO, 2006). The 
system is also used as feedback during the implementation phase and a progress 
indicator for the stakeholder consultation (UNESCO, 2006). The evaluation consists of 
the observation of the content, the implementation and the outcome of a policy and 
reflects the extent to which the desired results have been achieved (Ehler and Douvere, 
2009). Furthermore, the evaluation can demonstrate the activities which are essential or 
non-essential in MSP by comparing the expected and actual outcomes.  

The processes described above should not only be conducted systematically but also 
assess the correlation among different aspects (economic, social, environmental, etc.). 
However, most existing monitoring and evaluation attempts focus on the bio-physical 
conditions in certain selected areas and only a few seek to include social and economic 
aspects as well (Ehler and Douvere, 2009). According to Ehler and Douvere (2009) a good 
example of monitoring and evaluation is that of the Great Barrier Reef Marine Park 
Authority’s activities for which ‘50 individual monitoring efforts measure both the state-
of-the-reef and the performance of management measures’. 

These efforts can be categorised into three basic types of monitoring: one is assessing 
the ‘state-of-the-system’ or the ‘state-of-the-environment’, the second is ‘compliance 
monitoring’ and the third is known as ‘performance monitoring’ (Ehler, 2014). The first 
type of monitoring relates to environmental status, such as marine biodiversity, water 
quality or ecosystem health (Douvere, 2010). Compliance monitoring, also known as 
‘surveillance monitoring’, is assessing whether human activities are complying with the 
conditions and limits that have been laid down (Ehler, 2014), while performance 
monitoring is an integral method assessing the performance of the management 
measures envisaged through MSP, for example. The first and the last types of 
monitoring are interrelated and both are necessary for effective MSP. Nevertheless, 
although the state-of-the-system assessment pinpoints alterations to the environmental 
conditions, it does not assess the effectiveness of the actions taken to deal with these 
changes. Therefore performance monitoring is a prerequisite in highlighting the 
outcomes of the applied measures (Douvere, 2010). 

There is a variety of information and methods for monitoring and evaluation systems. 
Each case of evaluation may therefore be managed differently since there is no ideal 
methodology for an assessment process. Especially in the case of policy evaluation, the 
methodological framework depends on the need that has led to it, and it has to be 
adjusted every time. There are certain frameworks that are used for certain situations, 
such as conceptual frameworks (Fig. 7.3) and logic models (UN WOMEN, 2012). The 
Drivers-Pressures-State-Impacts-Responses (DPSIR) framework applied to the marine 
environment and the Pressure-State-Response (PSR) model, both performance-based 
frameworks for environmental evaluation, as well as Top down/Bottom up, are other 
examples of methodological frameworks. 
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Figure 7.3: Types of conceptual frameworks and their observing for monitoring and evaluation of the ICOM process. 

Source: UNESCO, 2006 

 

The first step in creating a monitoring and evaluation plan is testing whether objectives 
are ‘smart’, namely Specific, Measurable, Achievable (realistic), Relevant to the desirable 
outcome and Time-bound (achieved in the time expected). In order to measure 
performance (the second step), the most common criteria used in policy evaluation are 
relevance, effectiveness, efficiency (cost-effectiveness), utility (impact), sustainability and 
consistency.  

 

Relevance determines whether a policy correctly identifies or meets real needs. This 
criterion relates to the adequacy of the action in relation to the problem it purports to 
solve (E.C.s, n.d.). Efficiency (or cost-effectiveness) examines the expected outcomes 
against the estimated costs by measuring the relationship between continuing 
operations, resources and expected results (Spyridaki and Flamos, 2014). It aims to 
determine whether the measure is optimal in terms of the various existing constraints 
(E.C.s, n.d.). Effectiveness demonstrates whether the predefined target has been 
achieved. According to Spyridaki and Flamos (2014), monitoring effectiveness can also 
bring out the environmental, social and economic results that a policy can have besides 
other possible unexpected effects, positive or negative. Impact establishes the overall 
effect of the measure, including effects not explicitly covered in the policy. Impact 
measures the benefits of the action in the medium and long term (negative, positive, 
expected and unexpected) (E.C.s, n.d.). Consistency measures the correspondence 
between the objectives of a policy, the guidelines and the context (E.C.s, n.d.). More 
specific indicators under the criteria described above are presented in Annex H. Figure 
7.4 illustrates policy evaluation.  
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Figure 7.4: Framework for policy evaluation. Source: EEA, 2005 

 

In terms of effectiveness, a comprehensive marine spatial management system needs to 
address specific challenges in order to be effective over time (Day, 2008). These include 
establishing effective partnering arrangements, providing jurisdictional coordination, 
ensuring information relevant for management is collected, providing management 
resources (including an enforcement capability) and developing public awareness and 
education. Day (2008) also suggests that one of the most important frameworks for 
assessing management effectiveness was that proposed by the IUCN Taskforce, 
answering six key questions (Table 7.1). 
 

Table 7.1: Framework for assessing management effectiveness. Source: IUCN, 2000 

Evaluation 
element 

Key question Focus of evaluation 

Context Where are we now? Current status 

Planning Where do we want to be? Desired outcome 

Inputs What do we need? Resources required 

Processes How do we go about it? Efficiency 

Outputs What were the results? Effectiveness 

Outcomes What did we achieve? Effectiveness and appropriateness against objective(s) 
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Figure 7.5: Seven key steps for evaluating effectiveness. Source: Day, 2008 

 

There are several assessment mechanisms for evaluation. The methods of data analysis 
are classed as qualitative or quantitative according to the type of available data they 
employ (Spyridaki and Flamos, 2014). In monitoring policies the best choice would be a 
combination of both methods. Each one has its own benefits. Quantitative data analysis 
draws general conclusions while qualitative data analysis comes up with more in-depth 
and meaningful deductions. Therefore, the third step in an evaluation procedure, after 
deciding the framework, is to set and define the respective criteria, taking into 
consideration the available information sources for data collection, and to determine 
the methods of analysing them (through indicators, interviews, observation, literature, 
etc.) (UNIFEM, 2009). The last step is to interpret the collected data, which entails 
drawing conclusions for the specific evaluation (W.K. Kellogg Foundation, 2004). A 
visualisation of the proposed framework is presented below. 
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Figure 7.6: Hierarchy and linkages of the MESMA assessment framework. Source: MESMA, 2010 

 

As UNESCO (2006) highlights ‘indicators provide a useful tool to identify, prioritise and 
quantify objectives, monitor their achievement, evaluate the programme and ultimately 
adjust it.’ A successful indicator needs to minimise the measures that are required for an 
evaluation and make the process comprehensible for the stakeholders facilitating their 
internal communication (Bowen and Riley, 2003). Some of the most substantial 
characteristics of an effective indicator are presented in the following table (UNESCO, 
2006). As social, economic and ecological objectives are part of a sustainability appraisal, 
respective indicators can be used in order to measure the performance of spatial and 
temporal actions taken (Douvere, 2010). Examples of quantitative indicators are given in 
Annex H for socio-economic, governance and ecological measures (Table 7.2). 

 
 

Table 7.2: Characteristics of good indicators. Source: Ehler and Douvere, 2009 

Readily 
measurable 

On the time-scales needed to support management, using existing 
instruments, monitoring programmes and available analytical tools 

Cost-effective Monitoring resources are usually limited 

Concrete 
Indicators that are directly observable and measurable (rather than those 
reflecting abstract properties) are desirable because they are more readily 
interpretable and accepted by diverse stakeholder groups 

Interpretable 
Indicators should reflect properties of concern to stakeholders; their 
meaning should be understood by as wide a range of stakeholders as 
possible 

Grounded in Indicators should be based on well-accepted scientific theory, rather than on 
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theory inadequately defined or poorly validated theoretical links 

Sensitive 
Indicators should be sensitive to changes in the properties being monitored 
(i.e. able to detect trends in the properties or impacts) 

Responsive 
Indicators should be able to measure the effects of management actions to 
provide rapid and reliable feedback on their performance and 
consequences 

Specific 
Indicators should respond to the properties they are intended to measure 
rather than to other factors, i.e. it should be possible to distinguish the 
effects of other factors from the observed responses 

 

In the MSPP Consortium report (2006), four types of indicators are identified: process 
targets which monitor a plan’s preparation process; significant effects indicators which 
are related to the sustainability appraisal, as they are designed to measure the 
significant effects of a policy’s implementation; contextual indicators, assessing the 
effects of a policy, such as progress in achieving marine ecological quality objectives 
(EcoQOs) or biodiversity action plan (BAP) targets; and output indicators which monitor 
quantifiable activities stemming directly from a policy’s implementation. 

 
 

• Relevant practices 

The EEA strategy set out ex-post policy effectiveness analysis as a primary target. In this 
context, by 2008 three pilot studies had been conducted on urban wastewater, 
packaging waste and landfill policies (EEA, 2005; EEA 2009). All three studies used effects, 
effectiveness and cost-effectiveness as criteria for measuring policy performance 
through an indicator-based analysis and a comparative analysis. In particular, the study 
on landfill policies also incorporated interviews with stakeholders so as to draw more 
conclusions and develop an econometric analysis of the EU 25 Member States (EEA, 
2005, 2009). 

 

For the effectiveness of packaging waste management the same methodology was 
applied in five countries (Austria, Denmark, Ireland, Italy and the United Kingdom). The 
indicators were relevant to a) the type of policies applied, b) their implementation 
measures, c) impact measures (referring to improvements in the management of 
packaging waste), and d) other outcomes (such as actual participation) (EEA, 2005). 
 

Table 7.3: Applied response indicators. Source: EEA, 2005 

Applies to: Indicator 

Implemented 
measures 

Types of measure in place in the system 

Effectiveness 

Change in packaging waste generation 1997-2001, % 

Change in GDP 1997-2001, % 

Total packaging waste generation, tonnes 
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Packaging waste generated, kg per capita per year 

Total recovery rate, % 

Total recycling rate, % 

Recycling of each packaging material, tonnes 

Recycling rate for each packaging material, % 

Cost-effectiveness 

Total costs of packaging schemes: 

• Financing need, EUR/tonne packaging waste generated (or 
collected) 

• Change in financing need per tonne recovered, % 

• Revenue from taxes and similar instruments charged on 
packaging, EUR/capita 

Other outcomes Fraction of companies participating in compliance schemes, % 
 

Urban wastewater and landfill policy studies were analysed on the same basis in each of 
the six states that they applied to (Denmark, Estonia, France, the Netherlands, Poland 
and Spain). More particularly, water policy and waste management were examined for 
the countries involved, while the relevance of policy objectives, the institutional context, 
the policy instruments and their effectiveness complemented the analysis in each study 
(EEA, 2005, 2009). A different method was used for the landfill policy evaluation since 
favouring and hindering factors (i.e. waste generation, collection, recycling, incineration 
and landfill) were also represented by relevant quantitative indicators (EEA, 2009). 

 

Another example of effectiveness evaluation stems from the maritime safety policy. The 
International Maritime Organisation (IMO) is performing the evaluation of existing and 
new regulations regarding maritime safety through a tool, namely the Formal Safety 
Assessment. In the interest of improving maritime safety a questionnaire study was 
carried to evaluate the effectiveness of maritime safety policies, focusing on the Gulf of 
Finland (Lappalainen, Storgård and Tapaninen, 2013). ‘The questionnaire study was 
targeted at Finnish maritime experts including seafarers, pilots, maritime authorities, 
representatives of maritime education, classification societies, marine insurers, the 
Coast Guard, sea rescue and other related organisations in Finland’ (Lappalainen, 
Storgård and Tapaninen, 2013). In this study, an additional conclusion was also noted; 
implementing a set of policies has a positive synergistic impact on the effectiveness of 
almost all of the relevant policies and practices applied to the particular area compared 
with implementing a single policy (Lappalainen, Storgård and Tapaninen, 2013). In 2013, 
a supplementary cost-effectiveness study was conducted for the same region. The 
means used for this analysis were expert interviews and cost-benefit analysis (Viertola, 
2013). Technical or expert review is the most widely used approach in research 
evaluation (Guarna, 1998). 

 

In 2014, a project was developed in the context of a review of Maritime Spatial Planning 
(MSP) referring to the relevant best practices in Ireland. The group conducting the 
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research selected international MSP case studies based on specific characteristics which 
were derived from the latest international MSP guides (i.e. the Roadmap for MSP) 
(Flannery, 2014). Furthermore, some general evaluation criteria for assessing each of the 
selected cases were developed, listed below: 

 

1. Ecosystem-based Approach & Environmental Assessment 

2. Setting of objectives 

3. Scope of Planning Process & Plans 

4. Governance, Legislative and Political Issues 

5. Implementation, Enforcement & Review 

6. Stakeholder Participation 

7. Data, Tools, (including zoning) & Resources 

8. Boundary and Scale Issues 

 

MASPNOSE is a preparatory action on Maritime Spatial Planning (MSP) in the North Sea. 
The project facilitated two concrete, cross-border MSP case studies on the North Sea: 
1) the Belgian-Dutch collaboration on the Thornton Bank in the southern North Sea, and 
2) the development of an international fisheries management plan for the Dogger Bank 
in the central North Sea. 

 

In order to measure the performance of the implementation of a maritime spatial plan, 
the project highlighted the importance of focusing on the adaptive management part of 
MSP, setting clear objectives and then measuring progress and outcomes against these 
objectives, and defining clear indicators. For the evaluation of the case studies, the 
project proposed the implementation of a modified version of the Hockings et al. (2000) 
approach including the EC’s 10 key principles, through their operationalisation, the 
introduction of attributes to evaluate their implementation and the drafting of practical 
questions that can be asked when evaluating MSP processes. These sets of questions 
were then incorporated into the management cycle of Hockings et al. (2000), providing 
Table H.2 of Annex H. 

 

In 2010, in the context of the National Oceanic and Atmospheric Administration (NOAA), 
a Coastal and Marine Spatial Planning (CMSP)-focused sub-committee was set up to 
review and assess a representative set of 17 MSP examples from around the world 
(including plans and national frameworks), mostly from Europe, North America and 
Australia. The subcommittee used five criteria to choose the respective plans and 
developed seven categories to classify the 42 created indicators in the form of questions 
(NOAA SAB, 2011). The criteria for the selection of spatial plans were:  

1. The set of plans is representative of all of the plans known to have been 
developed to date;  
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2. The set of plans spans a diverse range of scales; 

3. Each plan includes multiple objectives;  

4. The outcomes of each plan include spatially explicit measures;  

5. Each plan is complete and ready for implementation.  

 

The set of issues was organised into a list of 42 questions in seven categories (with the 
number of questions addressed for each category in parentheses):  

A. Objectives (3), 

B. Scope (8), 

C. Authority (4), 

D. Data (3), 

E. Participants (8), 

F. Tools and decision support (9), 

G. Monitoring and performance measures (7).  

 

The subcommittee members evaluated each planning effort and then an expert (such as 
a planner) reviewed each questionnaire to complement answers that were not obviously 
derived from the source documents and to assess the quality of the methodology.  

 

7.5. Development of evaluation indicators 

Med-IAMER sought to validate the method used to evaluate the effectiveness of legal 
and policy frameworks in contributing to integration and sustainability by consulting 
stakeholders regarding specific indicators.  

After an extensive literature review of relevant methodologies for assessing policies and 
drawing on information and existing knowledge by evaluation processes developed for 
assessing management and spatial plans, the appropriate categories were developed 
and their respective indicators were produced for assessing the selected list of 
frameworks (Table 7.4). It is worth mentioning that the criteria and indicators were 
sufficiently broad so as to allow lessons to be drawn across all the policies under 
evaluation. Of course, the proposed method could be adjusted for use at different 
spatial levels than the regional (i.e. Mediterranean) and/or sub-regional (Adriatic-Ionian, 
Western Mediterranean), taking into account national frameworks (national level) and 
specific characteristics (regional and local level). Additionally, the indicators proposed 
here are an indicative list of possible questions to measure the effectiveness of legal and 
policy measures either ex-ante or ex-post. A more extensive list could be produced 
depending on the framework, level of implementation, spatial coverage, etc.  

An indicative list of questions (indicators) to evaluate the effectiveness of legal and policy 
measures is given below (Table 7.4). The list is based on existing knowledge developed 
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by similar initiatives, such as UNESCO’s approach towards ecosystem-based 
management, Strategic Environmental Assessment and IUCN’s framework for assessing 
the management effectiveness of protected areas. It also draws on inputs and lessons 
learned by spatial and management plans such as for the Great Barrier Reef and project 
methodologies such as MASPNOSE (Maritime Spatial Planning in the North Sea) and 
MESMA (Monitoring and evaluation of spatially managed marine areas).  

According to the project’s outcomes on how to test a framework’s effectiveness, five 
important issues emerge, namely integration, objective setting, governance, 
implementation, monitoring and evaluation. The main questions (indicators) and the 
scoring scheme used for each one are shown in the table below. 

 
 

Table 7.4: Policy evaluation categories and indicators 

Issue under 
evaluation 

Indicator/Question Scoring process 

Integration 
Is there a balance and correlation 
among the social, economic and 
environmental aspects? 

0=none, 1=balance or correlation, 
2=both 

Objective 
setting 

Have the framework objectives been 
achieved? 

0=No, 1-Partially, 2=Yes, n/a 

Are they SMART (Specific, Measurable, 
Achievable, Relevant to the desirable 
outcome and Time-bound)? 

0=No, 1-Partially, 2=Yes, n/a 

Governance 
What is the level of transboundary 
character of the measures? 

0=no transboundary character, 
1=general reference to 
transboundary issues, 2=specific 
measures for transboundary issues 

Implementation 

Have the framework measures been 
successfully implemented? 

0=No, 1-Partially, 2=Yes, n/a 

Are there any existing or planned 
supporting structures /mechanisms for 
the effective implementation of the 
measures? 

0=identification, 1=policy 
formulation/decision making, 
2=implementation 

Monitoring & 
evaluation 

Has a monitoring and evaluation 
process been implemented/planned? 

0=No, 1=Yes 

 

In the context of Med-IAMER project, a consultation process was also conducted through 
which relevant stakeholders contributed with their expert knowledge and experience. 
These experts provided recommendations on how to improve the evaluation process 
and/or propose additional indicators for testing the effectiveness of legal and policy 
frameworks. It should be noted that, due to the project’s time limitations, the experts 
were not asked to evaluate each of the selected frameworks but only the method 
through which these frameworks could be evaluated.  



 

136 

Therefore, a more extended version of Table 7.4 is presented below (Table 7.5), which 
was developed taking into account the recommendations and comments provided in 
the stakeholder consultation. 

 
 

Table 7.5: Policy evaluation categories and indicators (extended version) 

Issue under 
evaluation 

Indicator/Question Scoring process 

1. Integration 

Is there a balance and correlation 
among the social, economic and 
environmental aspects? 

0=none, 1=balance or 
correlation, 2=both 

Are social, economic and 
environmental issues spatially defined 
in terms of dynamics and possible 
conflicts? 

0=No, 1=Yes 

2. Setting objectives 

Are they SMART (Specific, Measurable, 
Achievable, Relevant to the desirable 
outcome and Time-bound)? 

0=No, 1-Partially, 2=Yes, n/a 

Have the framework objectives been 
achieved? 

0=No, 1-Partially, 2=Yes, n/a 

Are objectives spatially defined? 0=No, 1-Partially, 2=Yes 

Are the secondary outcomes in line 
with the objectives? 

0=No, 1-Partially, 2=Yes 

3. Governance 

What is the level of transboundary 
character of the measures? 

0=no transboundary 
character, 1=general 
reference to transboundary 
issues, 2=specific measures 
for transboundary issues 

Has a participation process for its 
implementation been planned? 

0=No, 1=Yes 

Have existing awareness plans been 
put in place or planned? 

0=No, 1=Yes 

4. Implementation  

Are proposed measures interlinked? 0=No, 1=Yes 

Are there any existing or planned 
supporting structures/mechanisms 
for the effective implementation of 
the measures? 

0=identification, 1=policy 
formulation/decision making, 
2=implementation 

Are there any existing or planned 
supporting structures/mechanisms 
for dealing with conflicts of interest?  

0=No, 1=Yes 

Is there any funding mechanism 
planned for its implementation? 

0=No, 1=Yes 

Has the framework estimated the 0=No, 1=Yes 
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impact of its implementation? 

Have the framework measures been 
successfully implemented? 

0=No, 1-Partially, 2=Yes, n/a 

5. Monitoring & 
evaluation 

Has a monitoring and evaluation 
process been implemented/planned? 

0=No, 1=Yes 

Is there any time frame set for a 
monitoring and evaluation process 
(for the framework)? 

0=No, 1=Yes 

Is there any time frame set for a 
monitoring and evaluation process 
(for its measures)? 

0=No, 1=Yes 

Has a list of stakeholders (with 
different backgrounds) for future 
evaluation of its measures been 
identified? 

0=No, 1=Yes 

Has the policy identified any future 
scenarios? 

0=No, 1=Yes 

Has the policy identified any 
alternative measures? 

0=No, 1=Yes 

 

 

As mentioned above, when testing a framework’s effectiveness, five important issues 
emerge. These are: 

 

• Integration  

Policy integration — in terms of sustainability — is one of the policy guiding principles 
and the first issue under evaluation. The indicator will point out if the policy provides 
information on the relevant aspects of the state of the environment, economy and social 
conditions, particularly if the sustainability factors have been taken into account 
(UNESCO, 2006). Here, the balance and correlation of the social, economic and 
environmental dimensions are evaluated in order to achieve thematic integration.  

Moreover, integration can be further complemented if socio-economic and 
environmental issues are spatially defined in the form of uses taking place in the coastal 
and maritime environment and in terms of their dynamics and possible conflicts. 

 

• Objective setting 

Reconfirming that policy objectives are well specified and updated (since they might 
have been modified during the implementation process) through the collaboration and 
consultation of stakeholders and decision makers is crucial for evaluating effectiveness 
(EEA, 2001). According to relevant literature, objectives have to be ‘SMART’ (Ehler, 2014). 
This means they have to be Specific, with a clear meaning (though the PlanCoast project 
of 2008 interprets the ‘S’ as ‘Simple’), and Measurable, specifying the targeted outcome 
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precisely. Moreover, it is mandatory that the goals are Achievable, namely realistic 
enough to be achieved, and Relevant, appropriate to the expected results. Lastly, they 
must be Time-bound, with a time frame for achieving a certain outcome.  

The evaluation process assesses not only the context of the objectives but also their 
definition in terms of spatial reference, thereby identifying specific hotspots where 
conflicts and pressures may be observed and including their particularities in their 
framework. Finally, primary and secondary objectives should be assessed in terms of 
whether they have been achieved so far.  

 

• Governance 

A maritime approach should include transboundary issues and relevant aspects of 
governance in order to examine institutional governance mechanisms designed to 
enhance coordinated, collaborative management between Mediterranean countries, 
engage partners in the planning and management process and promote public 
awareness. Initially, the transboundary character of measures is examined. The 
frameworks under evaluation all relate to a number of Mediterranean countries and 
often deal with common issues and cross-border management, and therefore the type 
of governance structures indicated should be evaluated.  

Additionally, the participation actions and awareness plans proposed by each 
framework should be assessed. Stakeholder representation and public awareness are 
important actions in order to avoid conflict and disputes in the implementation of 
measures, achieve harmonisation of activities across different sectors and levels, and 
resolve issues of fragmented governance.  

 

• Implementation 

The set of indicators relating to implementation deal with the examination of 
effectiveness, mostly concerning the implementation of a framework’s proposed 
measures. In this respect, the interlinkage and achievement of the proposed measures 
will be tested along with the mechanisms supporting their implementation. More 
particularly, the existing and/or planned implementation mechanisms and structures, 
conflicts of interest and funding will be identified as proposed by each framework. 

Long-term impacts of measures have a considerable influence on the effectiveness of 
each framework and the sustainability of the activities regulated. The indicator examines 
whether the framework has identified the long-term impacts of implementing its 
suggested measures, which can directly or indirectly affect the state of the regulated 
activities that might be affected.  

 

• Monitoring and evaluation 

The international literature identifies monitoring and evaluation as an essential process 
and, therefore, mandatory for every policy framework. The set of indicators proposed by 
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this method assesses if there is a monitoring and evaluation process in place and 
whether it is set for a specific time for both the framework and its measures.  

Additionally, a list of possible stakeholders from different sectors and backgrounds to 
undertake a monitoring and evaluation process in the future could also be examined, 
together with any reference to identified future scenarios regarding the condition of and 
trends in the coastal and maritime environment, and alternative measures to mitigate 
conflicts and pressures in case internal or external factors jeopardise the framework’s 
effectiveness in the future. 

 

The evaluation of frameworks is underpinned by a scoring procedure which quantifies 
the given responses to every indicator question. This quantification makes it possible to 
compare the frameworks under evaluation. The scoring method is adapted to each 
question, thus providing different score ranges for the selected indicators. As shown in 
the third column of the evaluation matrix, there are two main scoring patterns for the 
indicators. The first applies to indicators where there are only two possible answers, in 
which case a dummy variable is constructed taking the value 0 or 1 according to the 
answers given. In the second pattern the indicator variables can take three ordered 
values: 0, 1 or 2. This pattern applies to indicators where the question can have three 
different answers. The scores for each indicator are then summed to give a total 
effectiveness score.  
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8.  Validation of results 
A stakeholder consultation process was carried out in the framework of WP4, to validate 
and improve the knowledge generated by WP2 and WP3 on drivers and pressures, to 
identify data gaps and to assess the relevance of existing policy responses to reduce the 
environmental impacts of the drivers and pressures. 

The tools used to carry out the stakeholder consultation process were meetings, 
factsheets and online questionnaires. 
 

• Methodology used during the stakeholder consultation meetings held in Termoli 
and Malaga 

 

The sessions were designed to open stakeholder dialogues based on the preliminary 
results of the Med-IAMER project and were structured interactively with presentations, 
discussions and Q&A sessions. The sessions were co-organised by the University of 
Malaga and Plan Bleu with the support of the University of Thessaly and AVITEM. 

The main objective of these consultation meetings was to collect outputs from 
stakeholders and experts for each ecoregion interactively in order to discuss the 
definitions, indicators and data identified for each driver presented in the factsheets and 
to improve the final Med-IAMER outputs. The material provided (factsheets and 
questionnaire) was distributed to participants before each meeting to be validated, 
contradicted or supplemented, and thematic working groups were established. For each 
working group, the discussion was moderated and reported by a Med-IAMER 
representative, the whole session being facilitated by Plan Bleu. 

 

A first stakeholder consultation meeting specifically focusing on the Adriatic-Ionian 
ecoregion was organised in October 2014 in Termoli (Italy), in synergy with the 
COM&CAP MarInA-Med event, in order to validate the main drivers and pressures 
identified in this ecoregion. As support for discussion, factsheets were drawn up and 
distributed to participants for each main driver and/or pressure identified. This two-
hour session was followed by thematic roundtables. About 80 stakeholders attended 
this meeting. 

Factsheets were developed to produce a synthetic document for each ecoregion and 
driver (http://planbleu.org/en/activites/milieu-marin/med-iamer-un-projet-regional-
dactionsintegrees-pour-diminuer-les-risques). 
 

Eight factsheets were prepared for the Adriatic-Ionian ecoregion (AIE): 

- General factsheet (Map of AIE, list of socio-economic drivers, list of pressures, 
etc.) 

- Drivers and pressures matrix 
- Climate change factsheet 
- Marine aquaculture factsheet 
- Fisheries factsheet 

http://planbleu.org/en/activites/milieu-marin/med-iamer-un-projet-regional-dactionsintegrees-pour-diminuer-les-risques
http://planbleu.org/en/activites/milieu-marin/med-iamer-un-projet-regional-dactionsintegrees-pour-diminuer-les-risques
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- Coastal and maritime tourism factsheet 
- Maritime transport factsheet 
- Coastal urbanisation factsheet 

 

Seven factsheets were prepared for the Western Mediterranean ecoregion (aquaculture 
and fisheries issues were merged for this ecoregion): 

- General factsheet (Map of WME, list of socio-economic drivers, list of pressures, 
etc.) 

- Drivers and pressures matrix 
- Climate change factsheet 
- Fisheries and aquaculture factsheet 
- Coastal and maritime tourism factsheet 
- Maritime transport factsheet 
- Coastal urbanisation factsheet 

 

 

The second stakeholder consultation meeting (Malaga, 14 April 2015) provided an 
opportunity to collect constructive outputs and fruitful exchanges from maritime 
transport experts and also to introduce the additional factsheet prepared by the 
University of Malaga on the legal and managerial protection of marine biodiversity in the 
Mediterranean Sea, and finally to propose one additional factsheet focusing on Med-
IAMER’s two-step approach to assessing the effectiveness of specific policy frameworks 
in contributing to integration and sustainable development in the Mediterranean. 

 

Three factsheets were prepared for the Mediterranean region: 

- Protection of Marine Biodiversity factsheet 
- Legal and Policy Framework factsheet 
- Cumulative Pressure Indicator factsheet 

 

• Presentation of the structure of the online questionnaire and expected results 
 

Two questionnaires, including factsheets as support documents, were also prepared for 
both the Adriatic-Ionian and the Western Mediterranean ecoregions. They were sent to a 
consolidated list of 600 Mediterranean stakeholders and put online on Med-IAMER’s and 
Plan Bleu’s websites for wider dissemination. This online public consultation was held 
from 15 January 2015 to 2 March 2015. Forty-four people completed our surveys (20 for 
the AIE and 24 for the WME). Questionnaires and results are available in Annex J and 
Annex K. 

 

The questionnaires were structured in two sections. The first, general section introduced 
the eleven socio-economic drivers identified by Med-IAMER as impacting the AIE and the 
eight impacting the WME. The respondents were invited to rank the list of socio-
economic drivers according to their importance, and to add to the list if any pressures or 
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drivers were missing. Participants were also asked about the driver(s) or pressure(s) that 
might increase or aggravate the situation in the future. Additionally, people were asked 
to reflect on the proposed ranking of drivers and pressures from a socio-economic 
perspective. According to Med-IAMER’s preliminary results, four of them contribute to 
total Gross Value Added and the total employment indicator (Coastal/Maritime tourism, 
Maritime transport, Fisheries and Aquaculture, and Oil & Gas). 

 

The second section of the questionnaire focused on each main driver identified by Med-
IAMER for each ecoregion, with a dedicated factsheet as support of discussion. 
Respondents were invited to comment on the definition of driver, the relevance of the 
data and maps used in the factsheets, and the existence of gaps in data, indicators and 
pressures. Finally participants were asked about the most efficient existing legal or 
policy framework influencing coastal and maritime tourism, including any need for 
further regulation. 

 

Due to the low participation during the Malaga meeting, two additional questionnaires 
were prepared for the factsheets on Protection of Marine Biodiversity and Legal and 
Policy Framework, which were sent to selected experts in the corresponding fields. 
These questionnaires are available in Annex L and Annex M. 

 

8.1. Stakeholder profile and related geographic area 

These statistics only cover respondents to the questionnaires because details were not 
available for participants at the stakeholder consultation meetings. The list of 
stakeholders surveyed is available in Annex I.  

Twenty people replied to the questionnaire on the Adriatic-Ionian ecoregion, including a 
large majority from research institutes or universities (62 %), followed by local and 
regional authorities (24 %) and finally NGOs (9.5 %) and private companies (4.5 %). The 
main countries represented were Italy, Greece and France, the remaining responses 
coming from Slovenia, Spain, Algeria and Malta.  

For the Western Mediterranean ecoregion, 24 people responded to the questionnaire, 
including 7 from NGOs (30.4 %) and 5 from research institutes or universities (21.7 %). 
Local and regional authorities and governmental organisations represented 17.4 % of 
the respondents, followed private enterprise (8.7 %) and finally civil society (4.3 %). More 
than half of the participants came from Spain, Morocco and Italy; the remainder were 
from France, Algeria, Greece and Denmark. 
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Figure 8.1: Stakeholder profile for the two questionnaires. 

8.2. General overview of the results collected for the Adriatic-Ionian Ecoregion 

This section introduces the main results of the preliminary section of the questionnaire 
addressed to stakeholders in the Adriatic-Ionian ecoregion. The full questionnaire and a 
synthesis of the results broken down by driver in the AIE are available in Annex J. 

Figure 8.2 illustrates the percentage of respondents per driver, reflecting their field of 
expertise. A major mobilisation of respondents was observed on Climate Change (25 %), 
followed by Coastal and Maritime Tourism and Fisheries (20 %), Maritime Transport 
(15 %) and lastly Urbanisation and Aquaculture (10 % each). Several explanations could 
be proposed: representatives from the urbanisation and aquaculture sectors were not 
sufficiently well targeted in our list of recipients for the questionnaires; there is less 
expertise on these two issues; and urbanisation and aquaculture experts are not 
represented in regional meetings. 

 

 
Figure 8.2: Share of feedback from stakeholder by driver for Adriatic-Ionian ecoregion 
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Table 8.1 illustrates the ranking of the eleven socio-economic drivers identified by Med-
IAMER in the Adriatic-Ionian ecoregion according to the significance of their impact. 
Coastal and Maritime Tourism is assessed as the driver with the largest impact in the 
AIE. Coastal Urbanisation comes second, followed by Fisheries and Aquaculture. Energy 
networks and Renewable energy are seen as drivers that have the lowest environmental 
impact in the AIE. Most respondents (76 %) felt no drivers or pressures were missing 
among the provided list. The remaining 24 % suggested additional drivers and pressures 
to be taken into account: toxic waste dumping, natural disasters (climate and seismic) 
migration, coastal hazards (floods, storms), port infrastructures, river solid transport, 
construction of dams on main freshwater resources and lack of freshwater input into 
the marine environment. A Slovene participant commented that activities related to the 
marine environment in Slovenia are described in the MSFD initial assessment for 
Slovenia (EIONET CDR ‘Marine Strategy Framework Directive: Articles 8, 9 and 10 & 
geographic areas and regional cooperation reporting’ for Slovenia 
http://cdr.eionet.europa.eu/si/eu/msfd8910/). Coastal defence (flood and erosion 
protection) is included in the Coastal urbanisation issue. However, socio-economic 
analysis of the use of marine waters is addressed separately from the cost of 
degradation of the marine environment in MSFD. In Slovenia, dredging is not considered 
to be a socio-economic driver but one of the activities in the maritime transport 
driver/sector. Oil and gas extraction, energy networks and renewable energy are not 
present in Slovenia. 

 
 

RANK (1-˃11) Driver 

1 Coastal and Maritime Tourism 

2 Coastal urbanisation 

3 Fisheries and aquaculture 

4 Climate Change 

5 Maritime Transport 

6 Agriculture 

7 Dredging 

8 Oil and gas extraction 

9 Other industry  

10 Energy network 

11 Renewable energy  
Table 8.1: Ranking of drivers according to their impact in the Adriatic-Ionian ecoregion 
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Figure 8.3: Ranking of increasing future pressures.  

* Dredging for beach nourishment, maritime industries, change in sedimentary dynamic regime of the coast, alien species 
introduction, maritime activities such as offshore platforms and offshore wind farms. 

 

According to the participants, the pressures that are increasing most and will have a 
considerable impact on the situation in the future are oil and gas extraction and coastal 
and maritime tourism on equal terms, followed by maritime transport. Fisheries, climate 
change and coastal urbanisation are also identified as potential pressures influencing 
the situation in the future and therefore need to be considered. The following pressures 
were also mentioned by the respondents: dredging for beach restoration, maritime 
industries, changes in the sedimentary dynamic regime of the coast, alien species 
introduction, and maritime activities such as offshore platforms and offshore wind 
farms.  

From a socio-economic perspective, participants were asked about the most important 
contributors to total gross value added (GVA). Ninety per cent of the respondents agreed 
with the following ranking proposed by Med-IAMER (from most to least important): 
1. Coastal/maritime tourism, 2. Maritime transport, 3. Fisheries and aquaculture, and 
4. Oil and gas. One respondent from Slovenia shared data for activities related to the 
marine environment in her country and for the year 2009 placed maritime transport in 
first position, followed by industry and storage, tourism in third position and finally 
marine fisheries and aquaculture in last position. It was mentioned that the clustering of 
activities into sectors (drivers) influences their ranking as contributors to GVA. 

Several future scenarios were suggested by the respondents:  

• Maritime transport and maritime tourism are expected to increase, particularly 
sea and coastal passenger and freight transport, service activities incidental to 
transportation, cargo handling and other transportation support activities. In 
contrast, ship and boat building, repair and maintenance are expected to remain 
stable, including industry and storage, which could even decrease depending on 
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the economic situation and unpredictable related factors. Tourism will also 
remain stable (based on a stable trend in the period 2004-2011 — source not 
specified by the respondent). Marine fisheries will decrease while marine 
aquaculture and processing of fish and molluscs will increase. 

• The life cycle of most marine species depends on the good status of the coastal 
environment. Further development of coastal activities including tourism, 
urbanisation and land alteration will further degrade the coastal environment 
and air quality. 

• Coastal and maritime tourism is expected to increase and therefore to represent 
the most important contributor to GVA. Oil and gas is predicted to increase 
significantly along with fisheries and aquaculture, which will grow to meet the 
demand for marine products and in parallel will drastically increase marine 
pollution. It is also pointed out that the price of oil will considerably influence 
investment in undersea extraction. 

• Finally, the development of coastal and maritime tourism coupled with the 
construction of industries on the coast will inevitably impact the landscape and 
scenery, as well as the development of sustainable coastal tourism. 

 

Still on the socio-economic theme, participants were asked about the most important 
contributors to total employment. Eighty per cent of respondents agreed with the 
following ranking proposed by Med-IAMER: 1. Coastal/maritime tourism, 2. Agriculture, 
3. Fisheries and aquaculture, 4. Maritime transport. The identification and ranking of 
drivers contributing to total employment varied from country to country within the 
Adriatic-Ionian ecoregion. For example, in Greece, international maritime transport 
provides more jobs than in other Mediterranean countries. Data from Slovenia provided 
by one of the participants showed that the largest contributors to employment for 
activities related to the marine environment in 2009 were maritime transport in first 
place, industry and storage second, and tourism and employment in salt production 
third (3 %), while marine fisheries and aquaculture accounted for only 2 % and 
agriculture for only 1 % of jobs in activities related to the marine environment.  

Other comments were that fisheries and maritime transport were more important than 
agriculture in coastal ecoregions, and yet that agriculture was one of the main socio-
economic activities in terms of job numbers in the region; however no justification for 
either of these comments was provided. 

 

Future expected scenarios were proposed by few respondents: 

• One of them considered coastal and maritime tourism coupled with maritime 
transport to be the most activities with the greatest impact on the Adriatic-Ionian 
ecoregion from economic, social and environmental perspectives. Nevertheless, 
it was stressed that too much reliance on developing coastal tourism alone would 
be detrimental to the other activities. 
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• Additionally, it was pointed out that all activities are currently facing a decrease in 
employment needs because of increasing productivity and automation. However 
the activities that will have a significant contribution in the future are the ones 
with the highest growth potential, namely tourism and aquaculture, the 
development of which depends on the availability of suitable areas and licensing 
for the installation of new units. Due to a lack of space for all these activities, 
including tourism, along the coast, a new overall development plan will be 
required. 

• Finally, Blue Growth has been mentioned as a potential factor that may change 
the major contributors to employment in coastal regions. 

 

8.3. General overview of the results collected for the Western Mediterranean Ecoregion 

This section introduces the main results of the preliminary section of the questionnaire 
addressed to stakeholders in Western Mediterranean ecoregion. The full questionnaire 
and a synthesis of the results collected by driver in the WME are available in Annex K. 

Figure 8.4 illustrates the percentage of respondents per driver, reflecting their field of 
expertise. Most respondents were interested in commenting on climate change (36 %), 
coastal and maritime tourism (23 %), and coastal urbanisation (23 %). Little feedback 
was received on maritime transport, fisheries and aquaculture (9 %). 

 

 
Figure 8.4: Share of feedback from stakeholder by driver for Western Mediterranean ecoregion 
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Table 8.2 shows that coastal urbanisation and land take is seen as the driver having the 
most significant impact in the Western Mediterranean ecoregion. Coastal and maritime 
tourism was thought to be the second most important, followed by maritime transport. 
Finally, renewable energy and military issues were regarded as having the least 
significant impact on the Western Mediterranean ecoregion. 

 
 

RANK (1-˃11) Driver 

1 Coastal urbanisation and land take 

2 Coastal and maritime tourism 

3 Maritime transport 

4 Fisheries and aquaculture 

5 Climate change 

6 River/delta input 

7 Renewable energy  
Table 8.2: Ranking of drivers according to their impact on the Western Mediterranean ecoregion 

 

 

More than half of the respondents (57 %) believed that drivers or pressures were 
missing from the proposed listing. Participants suggested providing an appropriate 
categorisation and interaction between drivers and pressures. They also pointe out that 
the ranking may change slightly depending on the sub-region, particularly in the 
Western Mediterranean and Alboran Sea, where there is greater demographic pressure 
on the southern Mediterranean coast. It was also suggested that fisheries should be 
separated from aquaculture, and coastal tourism from maritime tourism. Additional 
drivers and pressures were submitted by the respondents, in particular oil and gas 
exploration and exploitation, which is the driver most often described as having a major 
impact on the Western Mediterranean. 

Respondents pointed out the need to take into consideration oil and gas exploration 
and drilling, marine and terrestrial litter, mining, untreated effluent input, pipeline and 
cable laying; sea floor extraction; and lagoon inputs. 
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Figure 8.5: Ranking of growing pressures for the future. *Other: deforestation, pollution, shipping, maritime 

transportation, IUU fishing, agriculture run-off, industry including nuclear, coastal spills into marine systems, alien species 
invasions, mining, air quality. 

 

Pollution was also identified as a potential pressure to be taken into account, in 
particular atmospheric pollutant emissions, urban transport pollution, pollution related 
to public and informal discharges, diffuse pollution from agriculture and aircraft, noise 
pollution caused by jet skis (affecting vessels along the shoreline as well), and the 
accumulation of persistent organic pollutants and heavy metals such as mercury in the 
food web and their effects on human beings. Other pressures and drivers mentioned 
were civil and military research, port and coastal industries, coastal habitat loss, non-
indigenous, invasive and alien species, and immigration. Hydropower generation and 
river dam construction are also seen as making a significant contribution to the reduced 
stability of sandy beaches. 

 

According to the participants (Figure 8.5), the major growing pressures that will affect 
the Western Mediterranean ecoregion in future are first climate change, followed by 
coastal and maritime tourism and aquaculture at the same level. Oil and gas extraction 
with coastal urbanisation and land take are also identified as potential future pressures 
and therefore need to be considered. Additional pressures proposed by the 
respondents included deforestation, pollution, shipping, maritime transportation, illegal, 
unreported and unregulated (IUU) fishing, agriculture run off, industry including nuclear, 
coastal spills into marine systems, alien species invasions, mining and air quality. 

 

From a socio-economic perspective, participants were asked about the most important 
contributors to total gross value added (GVA). Most respondents (87.5 %) agreed with 
the following ranking proposed by Med-IAMER (from most important to least important): 
1. Coastal/maritime tourism, 2. Maritime transport, 3. Fisheries and aquaculture. Those 
who disagreed, suggested separating fisheries from aquaculture and coastal tourism 
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from maritime tourism, which would lead to a different ranking with coastal tourism in 
first position, maritime transport and maritime tourism second, fisheries third, and 
finally mining and aquaculture, which would be the fourth main drivers and are also 
growing sectors. 

 

Participants noticed that the socio-economic approach proposed by Med-IAMER’s results 
should be included within the initial assessment made by countries in the framework of 
the Marine Strategic Framework Directive (MSFD). Comments about the methodology 
itself were made, especially that contribution to GVA is a positive attribute, whereas the 
purpose of the project was to assess potentially damaging and costly activities, and 
therefore opportunity costs should have been included. 

Several future scenarios were proposed by the participants: 

• The first was that coastal/maritime tourism, maritime transport, and 
fisheries/aquaculture would increase. In addition, oil and gas would enter the 
ranking for GVA and, given the transition occurring in the tourism industry, it 
would be highly advisable to adapt and modernise its management. Besides, 
updated laws on maritime transport should be passed which would allow vessels’ 
use of the commons (whether on short voyages or in transit through the 
Mediterranean) to be taxed in order to support conservation. Trawling should be 
highly regulated in all biodiversity hotspots and coastal areas. Aquaculture 
should undergo a serious impact assessment and be better regulated notably 
through promoted closed circuits. Oil and gas should be subject to independent 
Environmental Impact Assessments (EIAs) and become transparent in its 
governance; 

• A second scenario emphasised that the situation was likely to worsen with 
population growth and fewer living resources. However, the importance of 
pressures was also likely to change, such as the pressure of sea water 
desalination which would grow because of drinking water scarcity and salt 
intrusion. A further comment was that coastal/maritime tourism, maritime 
transport and fisheries had already reached their maximum sustainable level of 
exploitation in the Western Mediterranean Basin. Aquaculture would probably 
grow, as well as environmental education and ecological monitoring, which would 
be new contributors to GVA within the Blue Growth perspective; 

• It was also remarked that renewable energy has a higher growth potential than 
maritime transport. Additionally, there was a call for a study of the major 
polluters in order to develop recommendations and orders to prevent such 
pollution. Finally, civil society’s involvement in a collaborative process was 
envisaged as a potential solution to meet those challenges. 

 

Still on the socio-economic theme, participants were asked about the most important 
contributors to total employment. Seventy per cent of respondents agreed with the 
following ranking proposed by Med-IAMER: 1. Coastal/maritime tourism, 2. Maritime 
transport, 3. Fisheries and aquaculture. The remaining 30 % stated the expected 
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contribution of maritime transport to employment was less significant than those of 
urbanisation, industry and agriculture, which were more critical. The inclusion of 
prospective approaches was underlined as an important aspect that would take 
environmental protection and urban planning activities into consideration. Furthermore, 
the need to distinguish between coastal and maritime tourism, and between fisheries 
and aquaculture was pointed out. Finally, tourism in particular on coastal sites should be 
added to the list of important contributors to total employment. 

 

Several scenarios for future trends in these factors were submitted: 

• The decline in fisheries was expected to be balanced or even overtaken by 
aquaculture; 

• Even though tourism and transport might develop, their impact on employment 
would be difficult to observe; 

• Renewable energy would probably have the highest potential for development; 
• Planning and protection against pollution (upstream and downstream) was likely 

become the main contributor to positive GVA; 
• In the future new jobs would be created through environmental education, 

ecological monitoring activities, and management of marine administrative 
borders; 

• The renewal of the local economy and short circuits would be taken into 
consideration in future scenarios; 

• Aquaculture and mining would increase. 

 

8.4. Validation of the maps and indicators developed 

The maps and indicators developed by WP2, based on the drivers and pressures 
identified by WP3 for each ecoregion, were validated during the project to identify their 
limitations and to propose improvements in both the methods and the data used. This 
validation was performed internally in the early stages of the project by the Med-IAMER 
team of WP2 and WP3. The objective of these initial validations was to select a set of 
relevant data and indicators to be presented as preliminary results of the analysis of 
environmental pressures in the Mediterranean Sea at the stakeholder consultations and 
at various meetings and conferences. 

The stakeholder consultations organised by WP4 were used to provide external 
validation of the Med-IAMER results based on the knowledge of the experts who had 
offered their support to the project.  

In the case of WP2, the questions focused on whether the proposed indicators were 
appropriate to describe the pressures, whether the indicators could be improved or new 
indicators should be developed, and whether there were any new sources of data that 
could be useful for the project. Some examples of questions are presented below: 

• Do you have additional national/sub-national data to define the identified 
drivers? 
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• Are the pressures well described, in terms of variables and indicators? 

• Do you think the indicators are selected correctly? 

• Which other indicators to describe the selected pressures could you propose? 

• Do you have additional data to enhance the validity of the indicators? 

 

As a result of these consultations, a wide range of comments and recommendations on 
the preliminary results of the project were compiled. Depending on their relevance to 
the project’s objective, some of the feedback was taken into account to be incorporated 
into the project, such as improvement of the indicators, new maps, changes in the 
representation of the data, and corrections to definitions and legends. The first set of 
indicators developed by Med-IAMER was composed of 38 maps. After all the 
consultation process, the final number of maps had increased to 87. Med-IAMER 
developed new indicators and improved the existing ones at different stages throughout 
the entire project, as comments from the consultations were compiled. Figure 8.6 shows 
a summary of major milestones in the development of indicators. 

 
 

 
Figure 8.6. Workflow of the development and improvement of Med-IAMER’s indicators. 
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It was not feasible to incorporate other proposed 
improvements and recommendations into Med-IAMER’s work due to a lack of data or 
suitable methodologies and time constraints. In some cases the improvements could 
not be made because data were not available or had only limited coverage. In other 
cases, data existed but were not publicly available and data requests were either denied 
(EC-JRC data on oil spills) or were not processed in time (data from the MEDISEH Project, 
DG-MARE). Sometimes the recommendations could not be addressed due to a lack of 
methodological development in the field. For tourism indicators, for example, no 
approaches have yet been developed to calculate resource use (e.g. energy or water 
consumption) or waste production on a regional scale. In In other cases, there was not 
enough time in this one-year project to develop the proposals in depth, since many of 
them would have entailed a heavy workload of data collection and processing. In fact, 
some might even be proposed as new projects. 

Annex N describes in detail the process of validation and improvement of the work 
developed by WP2, based on the factsheets presented to the stakeholders. Most 
comments collected in the consultations and the answers WP2 was able to provide to 
them are also included. 

 

8.5. Conclusions 

The stakeholder consultation process significantly improved the knowledge and 
information gathered by the Med-IAMER project on coastal and marine environmental 
pressures in the Mediterranean Sea. Factsheets and constructive, interactive 
consultations with stakeholders, including questionnaires, made it possible to assess 
and review the driver definitions and highlight any major gaps in the data and construct 
indicators for each of them, namely coastal and maritime tourism, maritime transport, 
fisheries, aquaculture, urbanisation and climate change. The factsheets summarised the 
main outputs collected by the Med-IAMER team on each driver to be sent to experts on 
each ecoregion and thematic issue, and served to disseminate the results of the project 
to a wider audience. 

Surveys showed that the best known datasets were those supplied by the FAO, GFCM 
and Eurostat and they were also regarded by stakeholders as the most relevant, 
although they were structured by national areas and had their own statistical and 
thematic validation processes. Unfortunately these datasets were not always complete 
and adapted to the ecoregions identified in the present project. Hence, as the data were 
in some cases incomplete or did not cover a specific area, they had to be harmonised in 
order to be used at the scale of ecoregions such as the Adriatic-Ionian and the Western 
Mediterranean. It was also useful to develop a set of common indicators (calculated by 
the same method) for each driver, in particular for EU and non-EU countries in the 
Mediterranean, to facilitate an overview of environmental pressures in the 
Mediterranean Sea. 

The questionnaire responses showed that some drivers, like aquaculture and 
urbanisation, received less feedback than the other drivers in this consultation process, 
which did not allow for a full assessment of the data and indicators prepared through 
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their specific factsheets. It seems that some categories of stakeholders, like fish farmers, 
maritime transport professionals or experts on urbanisation issues, are difficult to reach 
and target through regional meetings and surveys. Efforts should be made to include 
such stakeholders in MED Programme events. Given the importance of spatial planning 
at regional and local level to limit the urbanisation of the coastline and encourage only 
the most important activities (nature conservation, tourism and the necessary ports and 
marinas), it is crucial to get more expert opinions for coastal planning.  

 

In view of the increasing pressures on marine features, the results provided by this 
consultation suggest that stricter regulations should be introduced and best 
management practices and standard operating procedures implemented. The 
management approaches in the western and eastern parts of the Mediterranean need 
to be connected and strategies developed to address cumulative impacts. The concept 
of a Sustainability Impact Assessment should also be taken into consideration, as the 
Med-IAMER project was oriented towards creating a sustainable Mediterranean region 
helping to develop sustainable common policies for the marine and coastal 
environment.  

 

A methodology including a set of criteria for assessing the effectiveness of legal and 
policy frameworks was prepared by the University of Thessaly in an additional factsheet, 
which helped consolidate political recommendations for inclusion in the policy paper of 
the MarinaMed Project, and will encourage the development of future working 
guidelines. This stakeholder consultation process concluded that the most effective legal 
frameworks to reduce environmental pressures on Mediterranean coasts were the 
following European and Mediterranean frameworks: the EU’s common fishery policy for 
fisheries and aquaculture, the MSFD through the implementation of its descriptors and 
Programmes of Measures, and finally the Barcelona Convention with its ICZM Protocol, 
an international legal instrument adopted by the majority of the countries in the 
ecoregions identified by Med-IAMER. 

 

One of the political recommendations resulting from the Med-IAMER project is that 
Mediterranean countries should be encouraged to assess and monitor the 
implementation of their national legally binding conventions and policies for mitigating 
environmental risks in the Mediterranean, and to highlight those measures that are in 
accordance with the objectives set by international and European legal frameworks such 
as the Barcelona Convention or the MSFD. Implementing this action at national level will 
facilitate the harmonisation of procedures in the Mediterranean area and will therefore 
contribute significantly to the protection and sustainability of marine and coastal 
ecosystems confronted by multiple pressures. 
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9.  Med-IAMER recommendations 
From the evaluation of the current state of the environment in the Mediterranean, two 
main environmental issues arise. In parallel with mainstream environmental impacts 
from drivers such as coastal tourism, urbanisation and industry, mobile activities 
(namely transport, maritime tourism and fisheries) and emerging sectors such as Oil and 
Gas pose significant environmental threats due either to the nature of the drivers 
themselves or to inefficient policies and measures at the regional or national level, or 
both. 

 

Maritime transport is a significant environmental threat to the Mediterranean both in 
terms of the kinds of environmental impacts involved and also due to its increasing 
socio-economic importance. Although coastal infrastructure can be effectively regulated 
through horizontal policies and measures (e.g. Environmental Impact Assessments), the 
actual transport of goods — which can have adverse and unexpected impacts (e.g. oil 
spills and water fouling by waste) not only on the environment but on other sectors such 
as tourism and recreation — seems from our analysis to be more difficult to control. 

 

In this respect, the evaluation of existing policies and measures aimed at regulating 
maritime transport activities should be emphasised. More importantly, a similar 
conclusion can be drawn from the analysis, namely that mobile activities in all sectors, 
such as fisheries, tourism (especially cruising) and oil and gas (particularly during 
exploration activities), are a serious threat to the Mediterranean environment and are 
already of transboundary importance in both environmental and socio-economic terms. 
To address this seriously would require policy improvements and the drafting of 
additional regulatory and voluntary measures and incentives (such as environmental 
certification through EMS and ecolabelling for sustainable fisheries and transport) at the 
regional and national level, in parallel with the effective implementation and 
streamlining of existing regulations. 

 

The following list of recommendations arising from Med-IAMER is structured in four 
tables dealing with (i) Data and mapping / Monitoring; (ii) Assessment methodologies; 
(iii) Pressures on marine biodiversity; and (iv) Marine protected areas and Management 
and transboundary cooperation.  

 

Each table consists of three columns, the last subdivided into two. The first indicates the 
audience to whom the recommendations are addressed; the second contains the 
recommendation in detail; and the third gives the justification for the recommendations. 
Two sources of justification are provided: one is the literature review and the other 
consists of stakeholders’ points of view expressed during the consultations organised by 
the project. 
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9.1. Data and mapping / Monitoring 

The Med-IAMER project reviewed a wide range of datasets on drivers, pressures and environmental variables for the Mediterranean. 
Based on this review and the development of indicators to describe the state of the drivers and pressures in the two study areas, several 
recommendations are listed below that focus on the availability, accessibility and management of data (see also section 6.6 for a more 
detailed account of recommendations). The recommendations also include aspects of how to build better monitoring systems at local 
and regional level.  

 

Audience Recommendation Justification 

Review/Results Stakeholder consensus 

MED programme, 
Conventions, 
national/regional 
data managers and 
agencies 

Comparable, harmonised and seamless 
baseline information is key for regional 
environmental assessments, and is the basis 
for longer-term monitoring. There should be: 

 Improved data collection and 
harmonisation of socio-economic and 
environmental indicators, particularly 
between EU and non-EU countries; 

 Improved availability and accessibility of 
relevant datasets, moving towards open 
data sources and free access. 

 

Regional and sub-regional 
assessments depend heavily 
on seamless, complete and 
comparable datasets. Still, 
there are considerable gaps 
and inconsistencies even in 
basic environmental and 
socio-economic datasets in 
the Mediterranean, not only 
between EU and non-EU 
countries, but also within the 
EU.  

The Mediterranean lacks 
region-wide effective 
environmental monitoring 
mechanisms that are 
adequately implemented. As 
monitoring is lacking, 
consistent and up-to-date 
data are essential for 
assessing trends in socio-
economic activities and their 
impacts on the environment, 
but these are also missing. 
Such information is crucial 
for supporting regional 
stakeholders and decision 
makers in evidence-based 
decision making and 
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adequate planning.  

Data managers, 
conventions, regional 
decision makers 

Setting-up of a regional initiative to develop a 
knowledge-based platform which integrates 
spatial data on different temporal and spatial 
scales, in order to prepare the ground for 
monitoring and assessment of ongoing and 
future policy processes, based on data 
harmonisation.  

This platform could capitalise on the knowledge 
generated by MED programme projects and 
would function through (i) improved knowledge 
of local data (and metadata), (ii) a 
harmonisation of indicators and their 
definitions, (iii) the establishment of common 
tools in Geographic Information Systems and 
interactive cartography, and (iv) improved 
capacities for acquiring local data and better 
data collection techniques. This knowledge-
based platform should be consistent with 
existing initiatives such as SEIS. 

 

There is a lack of a 
Mediterranean 
environmental monitoring 
system and thus baseline 
information is missing. 
Therefore, a publicly 
available data collection with 
time series and trend 
information is fundamental 
for such monitoring and is 
expected to overcome the 
present restrictions on data 
sharing and on capitalisation 
on existing knowledge. 

From the given baseline, 
spatial and temporal trends 
are crucial for monitoring the 
long-term effectiveness of 
policies promoting 
sustainable uses of the 
Mediterranean Sea. 

Sectoral data 
providers, 
associations or 
federations of 
maritime activity 

Specific protection measures need to be 
established and the long-term monitoring of 
protection effects in the most sensitive marine 
and coastal areas needs to be improved. 

 Although specific activities 
cause only localised pressure 
on marine and coastal 
ecosystems, their potential 
impact on specific 
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sectors, networks The implementation of such mechanisms 
would enhance the availability of data for the 
monitoring of localised impacts on the marine 
environment resulting from specific maritime 
activities (e.g. scuba diving, anchoring, oil 
drilling, offshore cable laying). 

ecosystems (e.g. Posidonia 
meadows and nearshore 
rocky reefs) is high and 
irreversible. 

GFCM, national 
marine stakeholders, 
fisheries sector, data 
managers of tourism 
and fishery data 

Reliable, large scale fishery datasets on 
unreported stocks need to become publicly 
available, to improve detailed assessment of 
fishery activities and their potential impact on 
marine and coastal environments. 

Spatial analysis of the 
potential impact of fishery 
activities has shown that the 
datasets are only available 
for large sea regions and 
aggregated administrative 
regions, respectively. 
Furthermore, a large 
proportion of the fish 
consumed in the 
Mediterranean originate 
from illegal and unregulated 
fish stocks. 

More detailed information on 
the state of fish stocks in the 
Mediterranean is needed for 
enhanced assessments of 
the localised intensity and 
impact of the fisheries sector. 

Local to regional 
decision makers 

Establishing and using Geographic Information 
Systems is fundamental for data integration 
and analysis. They need to be integrated as 
decision support tools. 

The development of Med-
IAMER’s hotspot analysis, the 
composite indicators and 
indicators on cumulative 
impacts showcase the 
relevance and usability of 
integrative techniques based 
on multi-sectoral data to 

The integration of data and 
knowledge on different 
sectors is crucial for 
achieving a regional picture 
of the complexity of drivers 
and pressures and their 
potential impact on marine 
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build knowledge relevant for 
decision making. These 
techniques are central to 
Geographic Information 
Systems.  

and coastal environments. 

MPA managers, and 
networks of MPA 
managers  

The data in the 2014 version of MAPAMED 
should be improved in quality and brought up 
to date.  

i) Upcoming periodic surveys on MPA 
management need to be extended to wider 
MPA case studies and to be statistically 
designed so that generalisable conclusions 
may be drawn. 

ii) A more stringent QA protocol would ensure 
that the data supplied to MAPAMED by 
Mediterranean countries are complete, up-
to-date, precise, and accurate. 

iii) Metadata including data sources, 
compilation dates, collection procedures, 
etc. should be incorporated with the data 
provided by MAPAMED. 

The existence of MAPAMED 
fills this important gap; 
nevertheless, the MPA 
database is not updated 
regularly and there is a time 
lag between the declaration 
of new MPAs by countries 
and the updating of the 
database. 

 

Knowledge on the 
distribution of MPAs, their 
level of management and 
monitoring programmes is 
difficult to access and 
comparisons of management 
efforts in different countries 
are not easily interpreted. 
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9.2. Assessment methodologies 

Different assessment methodologies were used during Med-IAMER to examine different aspects of drivers and pressures on 
Mediterranean ecosystems and the policy and cooperation measures in place to mitigate them. Hence, recommendations are made on 
how to improve both spatial data-related assessments and policy evaluation.  

 

Audience Recommendation Justification 

Review/Results Stakeholder consensus 

MED Programme, 
scientists, marine 
spatial planners, 
environmentalists 

The ecosystem approach has proven to be an 
effective integrative method and underpins the 
ecoregional focus on regional needs and 
priorities beyond administrative boundaries. 

There is a pressing need to run assessments 
and spatial analysis on an ecoregional scale 
rather than according to administrative 
boundaries and marine delimitations. 

There is increasing evidence 
that the ecosystem approach 
can be used effectively to 
respond to human-induced 
pressures on marine 
ecosystem services in order 
to ensure the Good 
Environmental Status of 
ecosystems. 

The major maritime activities 
and coastal and marine 
environmental pressures are 
dynamic and cross 
boundaries. The assessments 
should adopt an ecoregional 
view in order to support 
transboundary planning and 
policy making. 

Scientists, MED 
Programme, marine 
spatial planners 

The cumulative impact assessment enables the 
identification and delineation of ‘hotspots’ as 
the areas most severely impacted by major 
socio-economic drivers in the Mediterranean 
Sea. 

The Mediterranean 
environment is subject to 
considerable pressures and 
future threats that have been 
underestimated in the 
available regional studies. 

The cumulative impact 
assessment results improve 
the knowledge currently 

The results of the cumulative 
impact assessment provide 
evidence of the high level of 
threat to biodiversity in the 
Adriatic ecoregion, which has 
been underestimated in 
regional studies so far. 
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available on the state of the 
Mediterranean Sea 
ecoregions.  

This method should be 
applied to the remaining 
ecoregions towards the 
eastern and southern shores 
of the Mediterranean once 
better data are available. 

The method is reliable and 
transferable to other 
ecoregions and seas. 

Policy makers 
(international, 
regional, national 
levels), scientists, 
MED programme, 

The method proposed by Med-IAMER for 
evaluating the effectiveness of legal and policy 
frameworks in contributing to Med-IAMER’s 
targets (by being integrative, sustainable, and 
effective) in the Mediterranean should be 
further developed and considered for policy 
monitoring and assessment. 

Additional indicators and 
suggestions for the scoring 
procedure have been 
proposed. The proposed set 
of indicators could also be 
adapted to the framework 
being evaluated by adding or 
excluding some indicators. 

The proposed method for 
evaluating the effectiveness 
of legal and policy 
frameworks in the 
Mediterranean has been 
approved by stakeholders. 

Regional 
conventions, policy 
makers, scientists 

Med-IAMER has produced seamless knowledge 
on the level of pressures affecting 
Mediterranean ecoregions. 

The implementation of the 
Marine Strategy Framework 
Directive has not yet been 
successful in using the data 
reported by Member States 
to influence regional policy, 
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due to problems in data 
harmonisation, leaving major 
gaps in our understanding of 
the ecological status of 
Mediterranean ecoregions. 

 

9.3. Pressures on marine biodiversity and marine protected areas 

The distribution and intensity of pressures as well as the policy measures in place to mitigate them were examined by Med-IAMER. The 
following recommendations highlight the steps to be taken to further improve monitoring and mitigation of the pressures based on the 
results presented.  

 

Audience Recommendation Justification 

Review/Results Stakeholder consensus 

Barcelona 
Convention, 
European directives, 
National authorities 

The increasing pressures call for strong 
regional collaboration, and enhanced 
monitoring and research capacities, based on 
effective science-policy interfaces. 

There has been an 
intensification of uses of the 
Sea under recent policy 
developments (e.g. Blue 
Growth Strategy). 

Regional biodiversity policies 
have so far failed to meet 
their environment protection 
targets in the Mediterranean.  

 

Sectoral In parallel with regional pressure trends, local The results of the Med-IAMER Specific anthropogenic 
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stakeholders, policy 
makers, scientists, 
regional conventions 

anthropogenic stresses have a great impact on 
local biodiversity and need to be considered in 
regional efforts and governance mechanisms 
and best practices for mitigation, in order to 
reduce the impact on sensitive biodiversity. 

There is a need to prioritise conservation 
measures in regions affected by a high 
concentration of pressures within and across 
sectors, 

For specific drivers of change, particularly 
climate change, and for specific regions, greater 
efforts to collect, harmonise and make data 
available are essential. 

The localised nature of some activities could 
lead to major impacts on biodiversity and 
therefore needs to be assessed and considered 
in policy formulations 

Ensuring the sustainability of fish stocks (in 
terms of quality and quantity) requires a 
regional effort that depends on increasing 
knowledge on the stocks and on bycatch. 

sectoral analysis proved that:  

i) Maritime traffic tends to 
concentrate around 
specific hubs, generating 
high pressure 
concentrations in specific 
regions. 

ii) Little knowledge is 
available on climate 
change impacts in the 
Western Balkans, the 
Middle East and North 
Africa. 

iii) There is a lack of 
information on the 
localised nature of the 
impacts caused by coastal 
and maritime tourism 
and its seasonality. 

iv) There is a lack of 
information on illegal, 
unreported and 
unregulated fishing, so 
the risk of depletion of 
the natural resources that 
this sector depends on is 
underestimated. 

pressures, such as marinas 
and moorings in sensitive 
areas surrounding Posidonia 
habitats in the 
Mediterranean Sea, may 
result in local species 
extinctions. 
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MPA managers, 
networks of MPA 
managers 

In the Mediterranean Sea, more MPAs of a 
sufficient size should be designated in areas of 
particular importance for marine biodiversity in 
ecoregions other than the Western 
Mediterranean, especially in non-European 
coastal habitats and high / deep sea biomes 
where such MPAs are lacking. 

The 10 % MPA coverage 
target stated in the 
Convention on Biological 
Diversity has yet to be 
reached at national and 
ecoregional scales. 

 

MPA managers, 
networks of MPA 
managers 

The MPA Protection Assessment Framework 
(MaPAF) used to perform our analysis in Med-
IAMER was considered relevant for quick, cost-
effective assessments of the potential 
conservation effectiveness of MPAs in the 
absence of experimental data. 

There is no regional indicator 
to assess the effectiveness of 
management within MPAs in 
the Mediterranean Sea. 

 

The fact that data on four of 
the five indicators included in 
the MaPAF are publicly 
available through the 
database on Marine 
Protected Areas in the 
Mediterranean (MAPAMED) 
makes it especially useful as 
a monitoring and assessment 
tool within the 
Mediterranean basin. 

 

9.4. Management and transboundary cooperation 

A specific focus of the Med-IAMER project was on the management measures and transboundary cooperation in place to protect 
Mediterranean coastal and marine environments from pressures. The review of existing structures and policies laid the groundwork for 
a set of dedicated recommendations to enhance environmental management and transboundary cooperation. 
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Audience Recommendation Justification Stakeholder agreement 

Barcelona 
Convention, 
European directives, 
National authorities 

There is a need for the development of a more 
integrated and effective policy grid that could 
provide political incentives to coordinate 
regional efforts in all relevant sectors (e.g. 
tourism, environment, industry) towards an 
integrated type of sustainable management of 
coastal and marine environments. In this 
respect, system resilience should be more 
widely integrated in the sustainability concept.  

Regional policy frameworks 
either lack socio-
economically and 
environmentally balanced 
targets and measures in the 
area of sustainable 
development or do not 
include binding measures 
and actions, thus rendering 
their implementation 
optional. 

 

Barcelona 
Convention 

Regional policies affecting the Mediterranean 
Sea should lobby to develop their own 
environmental protocols in the maritime 
transport sector, and to set up mechanisms to 
monitor and control international maritime 
traffic crossing territorial waters. 

International law on 
maritime traffic limits the 
ability of coastal countries to 
enforce and implement their 
own environmental protocols 
on foreign ships crossing 
their territorial waters.  

Instead, countries are 
obliged to use the 
international agreements 
established by the United 
Nations Convention on the 
Law of the Sea (UNCLOS) and 
the International Maritime 
Organisation. The current 
approach to setting 
international standards for 
globally applicable 
environmental and 
navigation regulations is 
being hampered by industrial 
compromises, making the 
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process slow and reactive. 

Barcelona 
Convention 

A significant challenge, especially for the 
Mediterranean, is streamlining regional policies 
and measuring their adoption and 
implementation among EU and non-EU 
countries.  

Existing sectoral and 
integrated policies, tools and 
bodies are critical for 
environmental protection but 
require further capacity-
building of national, regional 
and local governments and 
authorities, especially after 
the recent economic 
recession, and of 
neighbouring countries. 
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Theme/category Dataset/indicator Format Resolution / Scale Temporal coverage Spatial coverage Uncertainty  Source Policy link URL Methodology link Link to report / project Reference data Data availability Details Gaps/Issues WM AS IS Relevance Relevance (comments)

Bathymetry General Bathymetric Chart of the Oceans (GEBCO) Raster 30 arc-second 2014 World scientific results GEBCO - https://www.bodc.ac.uk/data/online_delivery/gebco/- http://www.gebco.net/data_and_products/gridded_bathymetry_data/- Public access
GEBCO global bathymetry layer. Depth and height in meters. 30 arc-second 

grid.
- X X X VH High quality data 

Bathymetry EMODnet, Bathymetry portal Vector
30 metres to 30 

arcseconds
2010 - 2015 EU Seas scientific results EU Seamap - http://portal.emodnet-bathymetry.eu/- http://www.emodnet-hydrography.eu/- Public access

The portal provides bathymetric data and data products collated for a 

number of sea regions in Europe.
- X X X VH -

Biodiversity EMODnet, Biology portal Vector Variable 2010 - 2015 EU Seas scientific results EU Seamap - http://www.emodnet-biology.eu/portal/index.phphttp://www.emodnet-biology.eu/data-cataloghttp://www.emodnet-biology.eu/ - Public access

Provides information on the biological project of the European Marine 

Observation and Data Network and gives access to the marine biological data 

portal and metadata catalogue.

- X X X H Biodiversity assessment

Biodiversity Species threat and trends IUCN European assessments Vector 1:1000000 2005-2012 Pan-European scientific reporting IUCN - http://www.iucnredlist.org/technical-documents/spatial-datahttp://www.iucnredlist.org/technical-documents/assessment-processhttp://ec.europa.eu/environment/nature/conservation/species/redlist/- Public access

The European Red List is a review of the conservation status of c. 6,000 

European species (mammals, reptiles, amphibians, freshwater fishes, 

butterflies, dragonflies, and selected groups of beetles, molluscs, and 

vascular plants) according to IUCN regional Red Listing guidelines.

Threat categories may change between European and World wide 

assessment (Europe-Northern African Countries).
X X X VH Biodiversity conservation status

Biodiversity Bird species threat and trends Birdlife international database Vector 1:1000000 2012 World scientific reporting Birdlife - http://www.birdlife.org/datazone/info/spcdownload- http://www.birdlife.org/datazone/species- Under request
Distribution and threat category data (presence, origin, seasonality) compiled 

by BirdLife International and NatureServe for all the world’s birds.

Threat categories may change between European and World wide 

assessment (Europe-Northern African Countries).
X X X VH Biodiversity conservation status

Biodiversity
CEM working paper no. 11: Species and habitats accounts of European conservation 

importance
Raster 1 km 2001-2006 EU27 scientific results CEM, EEA HD http://www.nottingham.ac.uk/cem/pdf/CEM_Working_Paper_11_Article17_V3_4_17June2013.pdf- - - Public access

The species and habitat accounts are designed to complement other 

ecosystem accounting elements, such as land accounts, biomass/primary 

production and water accounts, which together represent a composite 

ecosystem capital accounting framework.

Limited coverage in the Mediterranean Sea. Varying quality and 

completeness of the data reported by the MS under Article 17.
X X X VH Species and habitat assessment

Biodiversity Pan European map of ecosystems Raster 100 m 2013 EEA+Seas scientific results EEA / ETCSIA - - - - EEA, JRC, HANTS, etc Ongoing datasets
Ecosystems map provides reliable information for identification of Europe’s 

ecosystems.
Do not cover Northern African Countries. X X X VH

Delimitation of ecosystem types: boundary 

between coastal and marine ecosystems

Biodiversity  NCEAS - Ecosystems Raster 30 arc-second 2008 World - NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Maps of 20 different marine ecosystems. 6 of them are model based. - X X X H Marine ecosystem distribution

Biodiversity EBSA datasets: Global Distribution of Seagrasses (2005) Vector Regions, points 2005 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/9- http://data.unep-wcmc.org/datasets/10- Under request This dataset shows the global distribution of seagrasses. - X X X H Species and habitat assessment

Biodiversity EBSA datasets: Global Seagrass Species Richness (2003) Raster - 2003 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/11- - - Under request This dataset shows the global distribution of seagrass species richness. - X X X H Species and habitat assessment

Biodiversity EBSA datasets: Global Distribution of Sperm Whales (2013) Raster - 2013 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/29- - - Under request
This dataset shows the modelled distribution (probability of occurrence) of 

sperm whales (Physeter macrocephalus).
Model based. Make sure to check shortcomings on methodology. X X X M Species and habitat assessment

Biodiversity EBSA datasets: Global Distribution of Sei Whales (2013) Raster - 2013 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/30- - - Under request
This dataset shows the modelled distribution (probability of occurrence) of 

sei whales (Balaenoptera borealis).
Model based. Make sure to check shortcomings on methodology. X X X M Species and habitat assessment

Biodiversity EBSA datasets: Global Map of Shannon's Index of Biodiversity (2014) Raster - 2014 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/16- - - Under request Global map of Shannon’s index of biodiversity Model based. Make sure to check shortcomings on methodology. X X X H Biodiversity assessment

Biodiversity EBSA datasets: Global Map of Hurlbert's Index of Biodiversity (2014) Raster - 2014 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/15- - - Under request Global map of Hurlbert’s index of biodiversity Model based. Make sure to check shortcomings on methodology. X X X H Biodiversity assessment

Biodiversity EBSA datasets: Global Patterns of Marine Biodiversity (2010) Vector - 2010 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/28- - - Under request

The dataset shows the global patterns of marine biodiversity (species 

richness) across 13 major species groups ranging from zooplankton to 

marine mammals (11,567 species in total). 

Model based. Make sure to check shortcomings on methodology. X X X M Biodiversity assessment

Biodiversity PEGASO project: Species of European conservation importance: Prevailing population trend Raster - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

 Number of species of conservation importance were calculated using the 

inputs from Article 17 reports and CORINE land cover. The presence of these 

species is perceived to indicate a high degree of ecosystem integrity.

Mediterranean Sea not fully covered X X X L Limited by coverage

Biodiversity PEGASO project: Species of European conservation importance: Number of Species Raster - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

 Number of species of conservation importance were calculated using the 

inputs from Article 17 reports and CORINE land cover. The presence of these 

species is perceived to indicate a high degree of ecosystem integrity.

Mediterranean Sea not fully covered X X X H Biodiversity assessment

Biodiversity PEGASO project: Species of European conservation importance: Prevailing future prospect Raster - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

 Number of species of conservation importance were calculated using the 

inputs from Article 17 reports and CORINE land cover. The presence of these 

species is perceived to indicate a high degree of ecosystem integrity.

Mediterranean Sea not fully covered X X X M Biodiversity assessment

Biodiversity PEGASO project: Number of IUCN Species Raster - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

Number of species on International Union for Conservation of Nature (IUCN) 

Red List, disaggregated at 1km resolution.
- X X X H Biodiversity assessment

Boundaries Coastline Vector 1:100000 2013 EEA - EEA http://www.eea.europa.eu/data-and-maps/data/eea-coastline-for-analysis#tab-gis-data- http://www.eea.europa.eu/data-and-maps/data/eea-coastline-for-analysis#tab-metadataEU-Hydro, GSHHG Public access

The EEA coastline for analysis is created for highly detailed analysis, e.g. 

1:100 000, for geographical Europe. The criteria for defining the coastline is 

the line separating water from land. 

- X X X M needed such detail???

Boundaries VLIZ Maritime Boundaries Geodatabase Vector - 2012 World national reporting VLIZ - http://www.marineregions.org/eezsearch.phphttp://www.marineregions.org/eezmethodology.phphttp://www.vliz.be/en - - EEZ and marine boundaries from VLIZ Maritime Boundaries Geodatabase - X X X VH Very accurate EEZ and marine boundaries 

Boundaries CCM River and Catchment Database Vector - 2008 Pan-European scientific results JRC WFD http://ccm.jrc.ec.europa.eu/php/index.php?action=view&id=23http://ccm.jrc.ec.europa.eu/documents/CCM2-Report_EUR-22920-EN_2007_STD.pdfhttp://ccm.jrc.ec.europa.eu/php/index.php?action=view&id=23- Public access
Digital data of river networks, drainage basins (catchments) and their 

characteristics
- X X X H

Useful in order to zoning coastal areas basing 

on marine regions where discharge their waters

Boundaries PEGASO project: Ecosystem and coastal accounting units Vector - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The coastal accounting units are the basic geometric units used for the 

Pegaso Land and Ecosystem Accounts
- X X X H Zoning of coastal and marine regions

Boundaries PEGASO project: Reference GRID for Pegaso study area 10 km or 100km land buffer Vector - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

Reference 1 km grid used for Pegaso study area. There are two versions of 

the grid with different inland buffers: 10 km and 100 km.
- X X X VH Zoning of coastal and marine regions

Boundaries PEGASO project: RWDB2 Ports and Harbours Vector - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
Point based representation of major port and harbours. - X X X H

Assessment of human activities and its 

pressures

Boundaries Horizon 2020 Med.report: Mediterranean coastal regions and main cities close to the coast Vector Points - Mediterranean - EEA, H2020 EU FPRI http://www.eea.europa.eu/publications/horizon-2020-mediterranean-report?utm_source=EEASubscriptions&utm_medium=RSSFeeds&utm_campaign=Generic- - - -
Map of the coastal regions of the Mediterranean Sea and the location of the 

main cities.
- X X X VH Delimitation of coastal regions

Boundaries Horizon 2020 Med.report: Mediterranean coastal hydrological basins Vector Basin 2008 Mediterranean - EEA, H2020 EU FPRI http://www.eea.europa.eu/publications/horizon-2020-mediterranean-report?utm_source=EEASubscriptions&utm_medium=RSSFeeds&utm_campaign=Generic- - - - Limits of the Mediterranean hydrological basin - X X X VH Delimitation of coastal regions

Climate change ESPON climate indicators Vector NUTS3 2010 EU27
model-based

scientific analysis
ESPON - http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/CLIMATE/ESPON_Climate_Final_Report-Part_C-ScientificReport.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/climate.html-

Under request, ESPON 

DB

Weighted combination of physical, environmental, social, economic and 

cultural potential impacts of climate change.

Indicators of ESPON climate are focussed mainly on land areas. No coverage 

for Balkans, Turkey and North Africa.
X X X M Limited coverage of marine areas

Climate change Trends in absolute sea level Raster 25km 1993-2013 World scientific results CNES/LEGOS/CLS - http://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/mean-sea-level.htmlhttp://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/mean-sea-level.htmlhttp://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/mean-sea-level.html- Public access
This data, created using data of CLS/Cnes/Legos, shows the sea level rise 

trends in mm/year observed by satellite altimetry.
- X X X VH Very reveletant indicator on sea level rise

Database European Atlas of the Seas Variable Variable Variable - - EU Commission IMP, MSFD http://ec.europa.eu/maritimeaffairs/atlas/index_en.htm- http://ec.europa.eu/maritimeaffairs/atlas/index_en.htm- Public access

The European Atlas of the Seas is an interactive electronic atlas on the coasts 

and seas within and around Europe. Includes several datasets on: 

environment, fishery, policies, transport, energy, safety, tourism, etc.

- X X X VH Lots of data with good quality

Economy Employment in marine related sectors Vector NUTS2 2009 EU27 national reporting ESPON - http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html
European Cluster 

Observatory

Under request, ESPON 

DB

Employment data (number of employees and % of total employment) of the 

following marine sectors: Transport, Tourism, Fishing, Shipbuilding, Other 

traditional maritime sectors, and Other sectors associated with maritime 

cluster.

Data at NUTS2 (coarse resolution). Do not cover Balkans, Turkey and 

Northern African Countries.
X X X M

Relevance of economic maritime sectors in 

each region

Economy Gross domestic product (GDP) Vector NUTS2 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html
Eurostat, Statistic 

Norway

Under request, ESPON 

DB

GDP per NUTS2 region (euros/inhabitant). Map compares GDP of each region 

with the average of ESaTDOR coastal regions. 

Data at NUTS2 (coarse resolution).  Do not cover Balkans and Northern 

African Countries. Gaps may be filled with new data.
X X X L Useful to assess level of development???

Ecoregions Ecoregions (WWF Ecoregions - Major Habitat Types (Biomes)) Vector Ecoregion 2001 World scientific results UNEP/WWF - http://geodata.grid.unep.ch/ - - - Public access World ecoregions Covers land areas mainly X X X L Limited by marine coverage

Ecoregions Marine Ecoregions of the World (2007) Vector Ecoregion 2007 World scientific results WWF - http://www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-areashttp://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/colorado/scienceandstrategy/marine-ecoregions-of-the-world.pdfhttp://www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-areas- Public access

This dataset shows a biogeographic classification of the world’s coastal and 

continental shelf waters, following a nested hierarchy of realms, provinces 

and ecoregions.

- X X X VH
Useful in order to zoning marine areas in 

coherent regions

Energy Wave power potential (KW/m) Vector Points 2008 EU Seas model-based ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html
Fugro OCEANOR, 

Worldwaves

Under request, ESPON 

DB

The mean wave value energy is calculated based on 10 year/ 6 hourly time 

series of wave energy. Every point of the database is represented in the map. 

Units are in Kilowatts per meter (Kw/m).

- X X X M Potential of renewable energies

Energy Employment in Oil and Gas Cluster Vector NUTS2 2009 EU27 - ESPON - http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html
European Cluster 

Observatory

Under request, ESPON 

DB
Employment data (number of employees and % of total employment).

Data at NUTS2 (coarse resolution). Do not cover Balkans, Turkey and 

Northern African Countries.
X X X M Relevance of economic maritime sector

Energy Undersea cable maps (capacity in Gb) Raster 10km 2012 EU Seas national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlGreg's cable maps
Under request, ESPON 

DB

The undersea cable capacity map shows the capacity of the cable in a cell or 

the sum of capacities of all cables that go through a 10km x 10km cell. The 

map units are Gigabytes per second.

- X X X H Impacts on seabed

Energy Undersea cable maps (length) Raster 10km 2012 EU Seas national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlGreg's cable maps
Under request, ESPON 

DB

The cable length is measured as the total length of the cable (or the cables) 

that goes through a 10km x 10km cell. The map units are meters.
- X X X H Impacts on seabed

Energy Oil and Gas pipelines, platforms Raster 30 arc-second 2008 EU Seas
scientific/model-

based
ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html

NCEAS (based on NOAA), 

HELCOM

Under request, ESPON 

DB

Oil and gas rigs position. This dataset is produced from data on the location 

of stable lights at night.

Data in a basis of presence or absence of light in every cell, which does not 

mean that the whole cell is occupied by oil rigs.
X X X M Impacts on seabed and marine areas

Energy Plan Bleu maps: Non renewable energy resources Vector Points 2009 Mediterranean - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - -
Map on non-renewable energy resources: location of mining facilities and 

mines, gas extraction fields, refineries, pipilines in the sea basin, etc.
- X X X H Pressures by energy industry

Energy Energy production in the Mediterranean Sea Vector NUTS0 2014 Mediterranean national reporting ETC-SIA - - - -

Clarkson Research 

Services, Eurostat, DG 

RME

Under request

Statistics of oil and gas production by country. Offshore production is 

included. Data was produced using most detailled sources for each 

Mediterranean country.

Coarse resolution X X X M Oil gas production data, but low resolution

Energy Environment and Security in the Mediterranean Desertification Map Points 2009 Mediterranean national reporting ENVSEC - - - - - Under request
Location and distribution of oil and gas infraestructures: ports, gas extraction 

sites, pipelines, refineries, etc.
- X X X M Information on oil activity infrastructures

Environment PEGASO project: Pegaso land cover Raster - - Mediterranean - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
- - X X X M Land cover of coastal regions

Erosion Geology, Geomorphology and Erosion Trend Version Vector
Coastline

1:100000
2005 EU27 scientific results EEA - http://www.eea.europa.eu/data-and-maps/data/geomorphology-geology-erosion-trends-and-coastal-defence-works- http://www.eea.europa.eu/data-and-maps/data/geomorphology-geology-erosion-trends-and-coastal-defence-works- Public access

Geomorphology, Geology, Erosion trends and Coastal defence works. The 

dataset consists of two layers: 1) This layer features both morpho-

sedimentological and geological patterns of the European coastline.

Some gaps due to lack of data. Do not cover Balkans and Northern African 

Countries.
X X X M

Coastal erosion trends. Interesing for climate 

change indicators

Eutrophication EBSA datasets: Mean Sea Surface Productivity in June 2003-2007 (2008) Raster - 2003-2007 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/4- - - Under request

This dataset shows mean global sea surface Net Primary Productivity (NPP) 

values for the months of June and December, averaged for the period from 

2003 to 2007.

- X X X M Ecological parameters

Annex 1: Results of the preliminary data review

A-3



Eutrophication EBSA datasets: Mean Sea Surface Productivity in December 2003-2007 (2008) Raster - 2003-2007 World - UNEP-WCMC - http://data.unep-wcmc.org/datasets/5- - - Under request

This dataset shows mean global sea surface Net Primary Productivity (NPP) 

values for the months of June and December, averaged for the period from 

2003 to 2007. 

- X X X M Ecological parameters

Eutrophication Plan Bleu maps: Mean surface productivity and eutrophic and hypoxic hot spots Raster, vector Points/Sea Variable Mediterranean - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - - Map of productivity and eutrophic/hypoxic hot spots - X X X H Eutrophication assessment

Eutrophication Chlorophyll in transitional, coastal and marine waters (CSI 023) Vector, tabular Points 1985-2010 EU Seas national reporting EEA WFD mainly http://www.eea.europa.eu/data-and-maps/indicators/chlorophyll-in-transitional-coastal-and/chlorophyll-in-transitional-coastal-and-3- http://www.eea.europa.eu/data-and-maps/indicators/chlorophyll-in-transitional-coastal-andEEA Waterbase -

The indicator shows 1) annual mean summer surface concentrations, 2) 

classification of concentration levels and 3) trends in mean summer surface 

concentrations of chlorophyll-a in the regional seas of Europe.

Mediterranean Sea coast is not covered propertly. X X VL Limited by coverage

Fishing Fisheries and Aquaculture production (Eurostat) Tabular NUTS0 2008-2012 EU27 national reporting Eurostat CFP http://epp.eurostat.ec.europa.eu/portal/page/portal/fisheries/data/database- http://epp.eurostat.ec.europa.eu/portal/page/portal/fisheries/introduction- Public access

Database contains data on catches by fishing region, on aquaculture 

production, on total production, on landings in EEA ports, on trade in fishery 

products, on the EEA fishing fleet.

Data only for Europe. Very rich database, but with the limitation of covering 

countries or large maritime regions.
X X X H Very relevant to assess fishing and aquaculture

Fishing Fisheries and Aquaculture production (FAO) Tabular NUTS0/Sea 1950s-2010s World national reporting FAO CFP http://www.fao.org/fishery/statistics/global-aquaculture-production/en- - - Public access
This database contains statistics on production volume and value by species, 

country or area, fishing area and culture aquatic environment.

Very rich database, but with the limitation of covering countries or large 

maritime regions.
X X X VH Very relevant to assess fishing and aquaculture

Fishing Fishing fleet and gear (GFCM Statistical-Bulletin) Tabular Sea 2011, 2013 Mediterranean national reporting GFCM CFP http://www.gfcm.org/gfcm/topic/17106/en- - - Public access
Reports contain statistics on fishing fleet by GFCM fishing region in the 

Mediterranean Sea.

Very rich database, but with the limitation of covering large maritime 

regions.
X X X VH Very relevant to assess fishing activity

Fishing Scientific Fishery Data (aquaculture, fisheries, etc) Tabular NUTS0 2008-2011 Eu27 national reporting DG Mare CFP https://fishreg.jrc.ec.europa.eu/web/datadissemination/home- - - Public access

Database of the DG Maritime Affairs and Fisheries. Economic indicators on 

the aquaculture, fish processing and fishing sectors.  A set of context socio-

economic indicators on the EU Fishing Fleet, Aquaculture and Processing 

Industry.

Data only for Europe. Very rich database, but with the limitation of covering 

countries or large maritime regions.
X X X H Very relevant to assess fishing and aquaculture

Fishing Aquaculture production (CSI 033) Tabular NUTS0 1990-2008 EEA national reporting EEA - http://www.eea.europa.eu/data-and-maps/indicators/aquaculture-production-1/aquaculture-production-assessment-published-feb- -
FAO, Eurostat, ESTAT, 

WRI

Under request, ESPON 

DB

The indicator tracks aquaculture production and nutrient discharges and 

thereby provides a measure of the pressures of aquaculture on the marine 

environment.

The indicator do not cover Balkans and Northern African Countries. X X X M

Some indicators could be recalculated using 

FAO data in order to cover all the 

Mediterranean countries

Fishing Overfishing Status of marine fish stocks (CSI032)
Tiff maps,

tabular
Sea level 2008-2009 EU Seas national reporting EEA CFP http://www.eea.europa.eu/data-and-maps/indicators/status-of-marine-fish-stocks/status-of-marine-fish-stocks-8- - ICES, GFCM Public access

Overfishing indicator shows the status of fish stocks in the International 

Council for the Exploration of the Sea (ICES) and General Fisheries 

Commission for the Mediterranean (GFCM) fishing regions of Europe. 

Cover big marine areas X X X H
Status and trends of fishing stocks. Biodiversity 

relevance: shows a real risk of biodiversity loss.

Fishing Plan Bleu maps: Aquaculture production and fish catch in the Mediterranean Tabular NUTS0/Sea 2000s Mediterranean - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - - Fishery and aquaculture database: FAO and UNEP/MAP
Very rich database, but with the limitation of covering countries or large 

maritime regions.
X X X VH Very relevant to assess fishing and aquaculture

Fishing NCEAS (Plan Bleu maps): Demersal destructive fishing in the Mediterranean Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Map of demeral destructive fishing activity in the Mediterranean Sea Model based. Make sure to check shortcomings on methodology X X X H
Very relevant to assess fishing impacts on 

seabed

Fishing Artisanal Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Model based. Make sure to check shortcomings on methodology X X X H Fishing pressures

Fishing Demersal Destructive Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
Commercial catch vs productivity: units of tons of fish/tons of carbon in each 

1 km2 cell.
Model based. Make sure to check shortcomings on methodology X X X H

Very relevant to assess fishing impacts on 

seabed

Fishing Demersal Non-Destructive, High-Bycatch Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
Commercial catch vs productivity: units of tons of fish/tons of carbon in each 

1 km2 cell.
Model based. Make sure to check shortcomings on methodology X X X H Fishing pressures

Fishing Demersal Non-Destructive, Low-Bycatch Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
Commercial catch vs productivity: units of tons of fish/tons of carbon in each 

1 km2 cell.
Model based. Make sure to check shortcomings on methodology X X X H Fishing pressures

Fishing Pelagic High-Bycatch Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
Commercial catch vs productivity: units of tons of fish/tons of carbon in each 

1 km2 cell.
Model based. Make sure to check shortcomings on methodology X X X H Fishing pressures

Fishing Pelagic Low-Bycatch Fishing Raster 30 arc-second 2003 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
Commercial catch vs productivity: units of tons of fish/tons of carbon in each 

1 km2 cell.
Model based. Make sure to check shortcomings on methodology X X X H Fishing pressures

Fishing Fish Farms at Mediterranean Sea (Trujillo et al., 2012) Vector Points 2012 Mediterranean scientific results Trujillo et al., 2012 - - http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030546#pone-0030546-g001http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0030546#pone-0030546-g001Google Earth Under request
Location and distribution of fish farms along the Mediterranean Sea. Number 

of fish cages is also included.
- X X X VH Very relevant in order to assess aquaculture

Fishing Shellfish production areas, EMODnet Human Activities Vector Points 2014 Mediterranean national reporting
EMODnet

Human Activities
- http://www.emodnet-humanactivities.eu/view-data.phphttp://www.emodnet-humanactivities.eu/search-results.phphttp://www.emodnet-humanactivities.eu/search-results.php- Public access Location and distribution of shellfish farms along the Mediterranean Sea. - X X X M

Very relevant in order to complete our fish farm 

data

Fishing Fishing fleet stats Tabular Points 2014 EU27 national reporting DG Mare - http://ec.europa.eu/fisheries/fleet/index.cfm?method=Download.menuhttp://ec.europa.eu/fisheries/fleet/- - Public access
Very complete statistics on the number of vessels, size, tonnage, fishing gear, 

etc. by port

Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X VH Good quality of data on fishing activity by port

Hydrographycal Sea surface temperature Raster 5 km 1981-2011 World scientific results NOAA - http://www.ospo.noaa.gov/Products/ocean/sst/contour/- http://www.nodc.noaa.gov/SatelliteData/Cortad/- Public access SST data collected by NOAA and NASA Coarse resolution X X X M
Assessment of climate change impacts and 

pressures on biodiversity and ecological status

Hydrographycal Increase in sea surface temperature Raster 30 arc-second 2000-2005 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- NOAA Public access Climate change effects on SST based on anomalies of statistical SST data. - X X X M
Assessment of climate change impacts and 

pressures on biodiversity and ecological status

Hydrographycal Increase in UV ray intensity Raster 1 degree 2000-2009 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- NASA Public access UV data collected by NASA's GSFC TOMS EP/TOMS satellite program. Coarse resolution X X X M
Assessment of climate change impacts and 

pressures on biodiversity and ecological status

Hydrographycal Acidification Raster 1 degree 1870-2009 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- CIRCA Public access Acidification based on the aragonite saturation state (ASS) Model based. Make sure to check shortcomings on methodology X X X M
Assessment of climate change impacts and 

pressures on biodiversity and ecological status

Hydrographycal EMODnet, Chemistry Portal Vector Variable 2010 EU Seas scientific results EU Seamap - http://gher-diva.phys.ulg.ac.be/emodnet/http://www.emodnet-chemistry.eu/portal/portal/emodnet/Metadata+&+Datahttp://www.emodnet-chemistry.eu/portal/portal/- Public access

The Chemistry portal should deliver data and metadata for the several 

chemical groups, providing data in the most appropriate matrix (water 

column, in sediments, in biota): pesticides, fertilisers, plastics, chlorophyl, 

heavy metals, etc

- X X X H Chemical status of marine waters. 

Hydrographycal My Ocean - GMES Raster Variable ~1990-2010 EU Seas scientific results My Ocean - http://www.myocean.eu/web/24-catalogue.php- - - Public access

 The database contain the following marine waters parameters: 

Temperature, Salinity, Ocean Currents, Sea Ice, Sea Level, Winds, Optics, 

Chemistry, Biology, and Chlorophyll.

Variability of formats, resolutions, coverages, etc. Make sure to check 

shortcomings on measurement methodologies.
X X X VH Ecological parameters

Hydrographycal MEDINA projects datasets Variable Variable Variable - - MEDINA MSFD http://www.medinageoportal.eu/http://www.medinageoportal.eu/http://www.medinaproject.eu/puplic/home.php- Public access
Data and indicators on nutrients, chlorophyl, SST, primary production, and 

other ecological/biological parameters.

Most indicators only cover Northern African Countries (Morocco, Algeria, 

Tunisia, Libya and Egypt).
X X X M Interesting data but limited by coverage

Hydrographycal JRC-EMIS database Database Variable Variable Variable - JRC - http://emis.jrc.ec.europa.eu/http://emis.jrc.ec.europa.eu/emis_2_1.phphttp://emis.jrc.ec.europa.eu/ - Public access - - X X X VH
Lots of data with good quality on ecological 

parameters

Hydrographycal EBSA datasets: Mean Annual Sea Surface Temperature 2003-2007 (2008) Raster - 2003-2007 - - UNEP-WCMC - http://data.unep-wcmc.org/datasets/3- - - Under request
This dataset shows the mean annual global sea surface temperature, 

averaged for the period from 2003 to 2007.
- X X X M Ecological parameters

Hydrographycal NCEAS (Plan Bleu maps): Sea surface temperature increase Raster 30 arc-second 2000-2005 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- NOAA Public access Degree of SST increases - X X X M
Assessment of climate change impacts and 

pressures on biodiversity and ecological status

Indicator ESaTDOR - European Sea typologies and composite maps
NUTS2

10 km grid
Vector/Raster ~2009 EU27 scientific results ESPON IMP, MSFD http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.html

ESaTDOR project 

datasets

Under request, ESPON 

DB

Maps of the different typologies of use and pressures across European 

coastalal and marine regions.

Results in the Mediterranean are limited by lacks of data of Northern African 

Countries. 
X X X VH Pressures by human activities

Indicator PEGASO project: Land-based pressures on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Pressures assessment on coastal and marine 

areas

Indicator PEGASO project: Ocean-based pressures on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Pressures assessment on coastal and marine 

areas

Indicator PEGASO project: Total pressure on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Pressures assessment on coastal and marine 

areas

Indicator PEGASO project: Land-based impacts on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Impacts assessment on coastal and marine 

areas

Indicator PEGASO project: Ocean-based impacts on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Impacts assessment on coastal and marine 

areas

Indicator PEGASO project: Total impact on Mediterranean Sea Raster - 2007-2008 Mediterranean model-based PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

The Cumulative impact index is based on the model by Halpern et al. (2007-

8). The intensity of the risk of impact of all the human related pressures over 

all the ecosystems considered.

Mediterranean Sea not fully covered. Check methodology (shortcomings) X H
Impacts assessment on coastal and marine 

areas

Indicator NCEAS (Plan Bleu maps): Mediterranean cumulative impact model Raster 30 arc-second 2011 World model-based NCEAS - http://www.nceas.ucsb.edu/GlobalMarinehttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Degree of impact (low to very high) based on a cumulative model Model based. Make sure to check shortcomings on methodology. X X X VH Impacts assessment in the Mediterranean

Invasive species Invasive species through shipping Raster 30 arc-second 2005 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
The incidence of invasive species was modeled as a function of the amount 

of cargo traffic at a port. Nº invasive species per 1 km grid cell
Model based. Make sure to check shortcomings on methodology X X X H Pressures on biodiversity

Invasive species Trends in Marine Alien Species (MAS) - - - - - EEA - http://www.eea.europa.eu/data-and-maps/indicators/trends-in-marine-alien-species-mas- - - Ongoing indicators Trends in Marine Alien Species No published assessments M -

Invasive species Mode of introduction of marine alien species Tif map Sea level 2006 EU Seas - EEA - http://www.eea.europa.eu/data-and-maps/figures/mode-of-introduction-of-marine-alien-species- - ETC/ICM Public access
European results on the mode of introduction of marine alien species by 

activities. 
Cover big marine areas but it could be useful to assess invasive species X X X H

Useful information for invasive species 

assessment

Invasive species
Percentages of marine non-indigenous species known or likely to be introduced by main 

pathways
Tif map Sea region 2012 Mediterranean scientific results

JRC, Zenetos et al., 

2012.
MSFD http://e-journals.ekt.gr/bookReader/show/index.php?lib=marine&path=327/306#page/1/mode/2up- http://publications.jrc.ec.europa.eu/repository/handle/111111111/27558- Public access

Percentages of marine non-indigenous species known or likely to be 

introduced by each of the main pathways by Marine Strategy Framework 

Directive (MSFD) subregion

Cover big marine areas but it could be useful to assess invasive species X X X H
Useful information for invasive species 

assessment

Invasive species
Number of marine alien species per major groups in the MSFD subregions of the 

Mediterranean Sea
Tif map Sea region 2012 Mediterranean scientific results

JRC, Zenetos et al., 

2012.
MSFD http://e-journals.ekt.gr/bookReader/show/index.php?lib=marine&path=327/306#page/1/mode/2up- http://publications.jrc.ec.europa.eu/repository/handle/111111111/27558- Public access Number of species of marine non-indigenous species by major groups Cover big marine areas but it could be useful to assess invasive species X X X H

Useful information for invasive species 

assessment

Invasive species EASIN database Vector 10km Grid 2014 EU27 national reporting EASIN, JRC - http://easin.jrc.ec.europa.eu/use-easin/species-searchhttp://easin.jrc.ec.europa.eu/use-easinhttp://easin.jrc.ec.europa.eu/ - Under request
Database on invasive alien species in Europe. It is based on reportings made 

by different partners of the JRC
- X X X H High quality data on invasive species

Pollution Marine contaminants: Inorganic inputs Raster 30 arc-second 2008 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- NOAA Public access Total kg of contaminants per year on each grid cell Model based. Make sure to check shortcomings on methodology X X X H Pressures of pollutants on coastal areas

Pollution Marine contaminants: Organic pollution (pesticides) Raster 30 arc-second 2008 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Total kg of pesticides per year on each grid cell Model based. Make sure to check shortcomings on methodology X X X H Pressures of pollutants on coastal areas

Pollution Marine contaminants: nutrients (fertilizers) Raster 30 arc-second 2008 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Total kg of nutrients (fertilizers) per year on each grid cell Model based. Make sure to check shortcomings on methodology X X X H Pressures of pollutants on coastal areas

Pollution Nutrients in transitional, coastal and marine waters (CSI 021) Vector, tabular Points 1985-2005 EU27 national reporting EEA WFD mainly http://www.eea.europa.eu/data-and-maps/indicators/nutrients-in-transitional-coastal-and/nutrients-in-transitional-coastal-and-4- http://www.eea.europa.eu/data-and-maps/indicators/nutrients-in-transitional-coastal-andEEA Waterbase Public access

The indicator illustrates trends in, and concentrations of, winter nitrate and 

phosphate (microgram/l), as well as Nitrogen/Phosphorous ratio in the seas 

of Europe.

Mediterranean Sea coast is not covered propertly. X VL Limited by coverage

Pollution Hazardous substances in marine organisms (MAR 001) Vector, tabular Points 1998-2010 EU Seas national reporting EEA WFD mainly http://www.eea.europa.eu/data-and-maps/indicators/hazardous-substances-in-marine-organisms/hazardous-substances-in-marine-organisms-3- http://www.eea.europa.eu/data-and-maps/indicators/hazardous-substances-in-marine-organismsEEA Waterbase Public access

This indicator describes the levels and trends in European seas of 

concentrations of seven hazardous substances in marine biota: cadmium, 

lead and mercury, the pesticides DDT and lindane, and other two synthetics - 

HCB and PCBs.

Mediterranean Sea coast is not covered propertly. This assessment is based 

on data reported to the EEA by EEA member countries, which have significant 

gaps in terms of availability (geographical and temporal) and consistency,

X X M Impacts of pullutants on marine species

Pollution EMEP MSC-W modelled air concentrations and depositions Tabular NUTS0 1995-2011 EU27 model-based EMEP - http://webdab.emep.int/Unified_Model_Results/- http://emep.int/mscw/index_mscw.html- Public access Annual EMEP MSC-W model results of air concentrations and depositions
Resolution limited to countries or big sea regions (hole Mediterranean). 

Model based. Make sure to check shortcomings on methodology.
X X X VL Atmospheric pollutants

Pollution UNEP-MAP (pollution) - - - - - - - http://www.unepmap.org/index.php?module=news&action=detail&id=5- - - - - - -

Pollution Emissions of mercury to water Vector Points 2007 EU27 national reporting EEA - http://www.eea.europa.eu/data-and-maps/figures/soer2010-thematic-assessment-freshwater-quality- - E-PRTR -
The map shows the emissions of mercury to water based on E-PRTR 

reporting of 2007 data
- X X X M Pressures by pollution

Pollution Emissions of cadmium to water Vector Points 2007 EU27 national reporting EEA - http://www.eea.europa.eu/data-and-maps/figures/emissions-of-cadmium-to-water- - E-PRTR -
The map shows the emissions of cadmium to water based on E-PRTR 

reporting of 2007 data 
- X X X M Pressures by pollution

Pollution Plan Bleu maps: Fertilizer use and nitrogen release in the Mediterranean Vector Points 2008 - - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - -
Fertilizer consumption in km/ha of arable land per NUTS0 and points on 

nitrogen release (thousand kg per year).
Data at NUTS0 and only main cities are covered X X X H Fertilizer inputs

A-4



Pollution Plan Bleu maps: Mean concentrations of treace metals and persistent organic polutants Vector Points 2011 - - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - -
Mean concentrations of trace metals and POPs in sediments and blue 

mussels

Coverage is limited to measurement points. Coverage of the coast is not 

completed in some cases
X X X H Pollution inputs and Fish-shellfish contaminants 

Pollution Oil discharges measured in Mediterranean sea Vector Points 2012 - scientific results
Cinirella et al, 2012, 

based on JRC 2009
- - - - JRC Under request

Oil spills point layer generated by the digitalization of the JRC map: 

Operational oil discharges detected in European Seas. Ilegal discharges are 

included (detected by satellite and radar).

- X X X VH Impacts by pollution of oil industry

Pollution REMPEC Accidents Database (Oil spills and other pollution releases) Tabular Points 1977-2014 Mediterranean national reporting REMPEC - http://accidents.rempec.org/RempecAccidentsDatabase/Default.aspx- http://www.rempec.org/tools.asp?theIDS=2_71&theName=Tools&daChk=1- Public access - - X X X VH

Pollution
Horizon 2020 Med.report: Overview of the major coastal cities with/without WWTPs in 

2010
Vector Points 2010 - - EEA, H2020 EU FPRI http://www.eea.europa.eu/data-and-maps/uwwtd/interactive-maps/urban-waste-water-treatment-maps- - - -

Major coastal cities with/without Waste Water Treatment Plants in year 

2010
- X X X H

Pressures by pollution (specially related to 

population in this case)

Pollution Ocean-Based Pollution Raster 30 arc-second 2005 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access
An estimate of the occurrence of ships at a particular location, and therefore 

an estimate of the amount of pollution they produce
Model based. Make sure to check shortcomings on methodology X X X H Pollution assessment

Population Population Density Vector
NUTS2

NUTS3
2009 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat

Under request, ESPON 

DB

Population density in coastal regions compared to the mean national 

population density for the year 2008 based on EUROSTAT data. 

Do not cover Balkans and Northern African Countries. Gaps could be filled 

with new data.
X X X M Population pressures

Population PEGASO project: Population density disaggregated with Corine land cover 2000 Raster - - - - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
Raster data on population density using Corine Land Cover 2000 inventory. Do not cover Northern African Countries M Population pressures

Population PEGASO project: GEOSTAT 2006 population grid Raster - - - - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal

European population grid dataset for the reference year 2006 at 1km² 

resolution. 
Do not cover Northern African Countries X X X M Population pressures

Population Horizon 2020 Med.report: Population of coastal Mediterranean cities Vector Points 2008 - - EEA, H2020 EU FPRI http://www.eea.europa.eu/publications/horizon-2020-mediterranean-report?utm_source=EEASubscriptions&utm_medium=RSSFeeds&utm_campaign=Generic- - - - Population of coastal Mediterranean cities - X X X H Pressures by human activities

Population Horizon 2020 Med.report: Population density of Mediterranean coastal regions and basin Vector NUTS3/Basin 2008 - - EEA, H2020 EU FPRI http://www.eea.europa.eu/publications/horizon-2020-mediterranean-report?utm_source=EEASubscriptions&utm_medium=RSSFeeds&utm_campaign=Generic- - - - Population density of Mediterranean coastal regions and basin - X X X H Pressures by human activities

Population Population Pressure Raster 30 arc-second 2005 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf- - Public access Direct human (population density) per 1km2 Model based. Make sure to check shortcomings on methodology X X X H Population presure

Population Population of the Mediterranean Sea countires Vector NUTS0 2011 EU27, World national reporting ETC-SIA - - - - Eurostat, World Bank Under request
Population data of Mediterranean countries. Data was produced using 

statistics from Eurostat (EU countries) and World Bank (non EU countries)
- X X X M Useful for calculations per capita

Pollution Numerical modelling of floating debris in the world’s oceans (Lebreton et al., 2012) Vector Points 2012 World scientific results Lebreton et al, 2012 - - - - - Under request
Degree of accumulation of marine litter based on data modelled by a 

Lagrangian particle tracking model
Limitation of point data. Raster data could be generated by interpolation X X X H

Good indicator on marine litter. Very good 

coverage.

Pollution Regional data on marine litter (IFREMER) Vector Points 2014 Mediterranean scientific results IFREMER - - - - - Under request
Marine litter  expressed  in densities per point ( items per hectare= number 

of items per hectare)
Limitation of point data. Raster data could be generated by interpolation X L Only covers the Gulf of Lyon

Protected areas Protected areas - Natura 2000 Vector 1:100000 2011 EU27 national reporting EEA HD, BD http://www.eea.europa.eu/data-and-maps/data/natura-4#tab-gis-datahttp://www.eea.europa.eu/data-and-maps/data/natura-4#tab-metadatahttp://www.eea.europa.eu/data-and-maps/data/natura-4- Public access Natura 2000 areas database Do not cover ports from Balkans and Northern African Countries. X X X VH Assessment of protected areas

Protected areas Protected areas - percentage of protected area (ESaTDOR) Raster 10 km 2010 EU27 scientific results ESPON http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEEA, CAFF
Under request, ESPON 

DB
% of protected area of each 10 km grid cell 

Do not cover ports from Balkans and Northern African Countries. Indicator 

could be recalculated for a lower grid size.
X X X H

The indicator could be recalculated to assess % 

of area protected in other regions

Protected areas Nationally designated protected areas (CDDA)
Vector, 

database
- 2013 EEA national reporting EEA

EU Biodiversity 

Strategy, HD, BD
http://www.eea.europa.eu/data-and-maps/data/nationally-designated-areas-national-cdda-8#tab-gis-datahttp://www.eea.europa.eu/data-and-maps/data/nationally-designated-areas-national-cdda-8#tab-additional-informationhttp://www.eea.europa.eu/data-and-maps/data/nationally-designated-areas-national-cdda-8#tab-european-dataETC/BD

Public access, but 

limitations for some 

countries

Common Database on Designated con servation Areas. Terrestial and marine 

CDDAs are included.
Coverage limited to Europe X X X VH Protected areas

Protected areas Database of Marine Protected Areas in the Mediterranean Vector - 2008 Mediterranean national reporting MAPAMED - http://www.mapamed.org/ - - - Public access

MAPAMED (Marine Protected Areas in the Mediterranean) is a GIS database 

that gathers information on marine protected areas of the Mediterranean, 

and more generally on sites of interest to the conservation of the marine 

environment.

- X X X VH Delimitation of MPAs

Protected areas EBSA datasets: World Database on Protected Areas (2014) Vector - 2014 - - UNEP-WCMC - http://data.unep-wcmc.org/datasets/17- - - Public access

The dataset contains protected areas designed at the national, regional and 

international levels. International designations include Natura 2000 (under 

European law), Ramsar Convention, Man and the Biosphere Programme 

(United Nations Educational, Scientific and Cultural Organization, UNESCO), 

World Heritage Convention (UNESCO), Asean (Association for Southeast 

Asian Nations) Heritage and regional marine agreement (e.g. Barcelona 

Conventions for the Mediterranean Sea).

- X X X VH Very complite database on protected areas

Protected areas PEGASO project: Wetlands sites from Ramsar convention - points Vector - - - - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
Location of wetland sites from the Ramsar convention - X X X H Wetland areas 

Protected areas PEGASO project: Wetlands boundaries from Ramsar convention - polygons Vector - - - - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
Location and sahep of wetland sites from the Ramsar convention - X X X H Wetland areas 

Reporting EC Habitats Directive Article 17:  reporting - habitat types and species
Vector, 

database
1:10000000 2001-2006 EU27 national reporting EEA HD http://www.eea.europa.eu/data-and-maps/data/article-17-database-habitats-directive-92-43-eec#tab-gis-data- http://www.eea.europa.eu/data-and-maps/data/article-17-database-habitats-directive-92-43-eec#tab-european-dataETC/BD Ongoing datasets

It includes assessments on the conservation status of the habitat types and 

species
Upcoming datasets and reports X X X VH Biodiversity conservation status

Reporting EC Birds Directive Article 12 : Birds conservation status 
Vector, 

database
- 2008-2012 EU27 national reporting EEA, EIONET BD http://ec.europa.eu/environment/nature/knowledge/rep_birds/index_en.htm- - ETC/BD Ongoing datasets Status and trends of bird species covered by the directive Upcoming datasets and reports X X X VH Biodiversity conservation status

Reporting MSFD qualitative descriptors (reporting obligation) - - - - - EU Commission MSFD http://ec.europa.eu/environment/marine/good-environmental-status/index_en.htm- - - Ongoing datasets

The Marine Strategy Framework Directive (MSFD) outlines 11 key qualitative 

descriptors to guide European Member States with regard to achieving 

overall Good Environmental Status (GES) in their marine waters by 2020.

Upcoming datasets and reports X X X VH Enviromental status of marine areas

Reporting MSFD socio-economic and cost of degradation analysis (reporting obligation) - - - - - EU Commission MSFD http://ec.europa.eu/environment/marine/eu-coast-and-marine-policy/marine-strategy-framework-directive/index_en.htm- - - Ongoing datasets Socio-economic analysis of human activities in marine water Upcoming datasets and reports X X X VH Enviromental status of marine areas

Seabed EMODnet, EUSeaMap portal (EuSeamap,  biological zones, seabed substrate) Variable ~10 arc-second 2010 EU Seas scientific results EMODnet MSFD http://jncc.defra.gov.uk/page-5040- http://www.emodnet.eu/ - Public access

EMODnet bring access to multiple variables related to bathymetry, geology, 

sea bed habitats, chemistry, biology, physics and human activities. Includes 

Eu Seamap datasets.

- X VH
Data on seabed and marine areas with good 

quality

Seabed EMODnet, Geology portal: Geo-Seas data Vector Variable 2010 EU Seas scientific results EU Seamap - http://www.emodnet-geology.eu/- http://www.emodnet-geology.eu/ - Public access Geological surveys available in the area of study Data based on punctual geological surveys X X X L

Seabed PEGASO project: Physical habitats of Mediterranean seabed Raster - - - - PEGASO MSFD http://pegasosdi.uab.es/cataloghttp://pegasosdi.uab.es/cataloghttp://www.pegasoproject.eu/ -
Available, PEGASO 

Portal
Mediterranean seabed physical habitats within Eunis typology -

Tourism Number of hotel beds/sq. km Vector NUTS3 2009 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

This map represents the tourism intensity (number of establishments, 

bedrooms, and bedplaces per area) in ESPON coastal regions at NUTS 3 level 

for the year 2009 based on EUROSTAT data. 

Data only cover certain types of tourist establishments. It is not indicative of 

the actual occupation. Do not cover Balkans and Northern African Countries. 

Gaps may be filled with new data.

X X X L Tourism pressure is not well represented

Tourism Plan Bleu maps: Tourist pressure on Mediterranean coast (tourist per km of coast) Tabular NUTS0 2001 - - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - - Thousand tourist per km of coast during peak season Data is at NUTS0 X X X M Assessment of tourism pressure

Tourism
Horizon 2020 Med.report: International tourists arrivals (2010) in millions, and in number of 

tourists per 1 000 inhabitants
Vector NUTS0 2010 - - EEA, H2020 EU FPRI http://www.eea.europa.eu/publications/horizon-2020-mediterranean-report?utm_source=EEASubscriptions&utm_medium=RSSFeeds&utm_campaign=Generic- - - -

International tourists arrivals (2010) in millions, and in number of tourists 

per 1.000 inhabitants at NUTS0
Data is at NUTS0 X X X M Assessment of tourism pressure

Tourism Number of hotel beds per NUTS3 Tabular NUTS3 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access
This database represents the tourism intensity (number of establishments, 

bedrooms, and bedplaces per area) per NUTS 3 region.

Data only cover certain types of tourist establishments. It is not indicative of 

the actual occupation. Do not cover Balkans and Northern African Countries. 

Gaps may be filled with new data.

X X X M
Tourism pressure is not well represented (no 

actual occupation)

Tourism Arrivals at tourist accommodation establishments Tabular NUTS2 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access
This database represents the number of tourists (thousand arrivals) arriving 

in NUTS2-regions indicating the demand of regional tourism infrastructure.

Coarse scale. It is not indicative of the actual occupation. Do not cover 

Balkans and Northern African Countries. Gaps may be filled with new data.
X X X M

Tourism pressure is not well represented (no 

actual occupation). Coarse scale.

Tourism Marinas and recreational shipping, number of moorings Vector Points 2014 Mediterranean national reporting ETC-SIA - - - -

Plan Bleu, AdriPlan, 

Spanish Federation of 

Associations of Tourist 

Marinas, Portbooker.com

Under request Location of marinas and number of moorings - X X X VH
High quality data on the intensity of coastal 

maritime tourism

Transport Goods transport (thousand tonnes) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access Goods transport in European ports, measured in thousand tonnes
Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X H Good indicator of port activity

Transport Passenger transport (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access Passenger transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X H Good indicator of port activity

Transport Ferry transport (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access Ferry transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X H Good indicator of port activity

Transport Cruise passengers (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access Cruise transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X H Good indicator of port activity

Transport Port fleet statistics Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- - - Public access Number of vessels by activity in European ports: tankers, ferry, cargo, etc.
Do not cover Balkans and Northern African Countries. Gaps may be filled with 

new data.
X X X H Good indicator of port activity

Transport Container transport per port in million TEU Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
TEUs = Twenty-foot equivalent units. Points represent ports. Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Container transport per port by direction Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Percentage of inward/outward direction. Points represent ports. Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Container transport per port (annual traffic increase) Vector Points 2004 - 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Average annual traffic increase in percentage Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Short Sea shipping Vector NUTS0 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Short Sea Shipping at NUTS0 level time series in thousand tonnes. Data at NUTS0. Do not cover Balkans, Turkey and Northern African Countries. X X X VL -

Transport Short Sea shipping by direction Vector NUTS0 2004 - 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Percentage of inward/outward direction at NUTS0 Data at NUTS0. Do not cover Balkans, Turkey and Northern African Countries. X X X VL -

Transport Ferry Passengers per port and lines Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat/TransTools
Under request, ESPON 

DB

Ferry passengers at ports: Mpax. Ferry routes are included in the map. Points 

represent ports.
Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Ferry passengers per port (annual traffic increase) Vector Points 2004 - 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat 
Under request, ESPON 

DB
Average annual traffic increase in percentage Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Cruise Passengers per port Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Cruise activity at ports in thousand passengers. Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Cruise passengers per port by direction Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

Percentage of passengers starting/ending a cruise or on excursion. Points 

represent ports.
Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Cruise passengers per port (annual traffic increase) Vector Points 2004 - 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Average annual traffic increase in percentage Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Total shipping at ports Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Total shipping at ports: million tonnes. Points represent ports. Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Total shipping at ports by direction Vector Points 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Percentage of inward/outward direction. Points represent ports. Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Total shipping at ports (annual traffic increase) Vector Points 2004 - 2008 EU27 national reporting ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB
Average annual traffic increase in percentage Only cover main ports in Europe and Turkey X X X M Gaps may be filled

Transport Intensity of marine use. Shipping lanes. Raster 1km 20044 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactshttp://www.sciencemag.org/content/suppl/2008/02/12/319.5865.948.DC1/Halpern_SOM.pdf-

National Center for 

Ecological Analysis and 

Synthesis/GISCO

Public access
Commercial Activity (Shipping lanes). Maximum number of ship tracks 

recorded in a single 1 km2 cell ( values ranging from 0 to 1,158).
- X X X VH

High quality data on the intensity of maritime 

traffic.

Transport Marine exposure due to port influence, volume of cargo Raster 10km 2008 EU Seas model-based ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

Punctual transport data located in ports has been transformed to buffers 

around the ports based on the ESaTDOR 10 km x 10 km grid.
Do not cover ports from Balkans and Northern African Countries. X X X M Gaps may be filled

Transport Marine exposure due to port influence, liquid energetic products Raster 10km 2008 EU Seas model-based ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

Punctual transport data located in ports has been transformed to buffers 

around the ports based on the ESaTDOR 10 km x 10 km grid.
Do not cover ports from Balkans and Northern African Countries. X X X M Gaps may be filled

Transport Economic influence of container ports Raster 10km 2009 EU Seas model-based ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

Punctual transport data located in ports has been transformed to buffers 

around the ports based on the ESaTDOR 10 km x 10 km grid.
Do not cover ports from Balkans and Northern African Countries. X X X M Gaps may be filled

Transport Economic influence of cruise ports Raster 10km 2010 EU Seas model-based ESPON IMP http://database.espon.eu/db2/http://www.espon.eu/export/sites/default/Documents/Projects/AppliedResearch/ESaTDOR/FR_160413/20130417_annexes/ESaTDOR_FR_Scientific_Report.pdfhttp://www.espon.eu/main/Menu_Projects/Menu_AppliedResearch/ESaTDOR.htmlEurostat
Under request, ESPON 

DB

Punctual transport data located in ports has been transformed to buffers 

around the ports based on the ESaTDOR 10 km x 10 km grid.
Do not cover ports from Balkans and Northern African Countries. X X X M Gaps may be filled

Transport Safemed Project datasets Variable Variable Variable Mediterranean - Safemed MAP-UNEP http://www.safemedgis.org/http://safemedproject.rempec.org/documentshttp://safemedproject.rempec.org/ - Public access
Datasets on maritime transports, routes, ports and intensity of traffic in the 

Mediterranean Sea
- X X X H Intensity of maritime traffic
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Transport Plan Bleu maps: Maritime transportation routes Vector Points, lines 2000s Mediterranean - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - -
Main shipping routes, maritime accidents and container traffic in the 

Mediterranean Sea
- X X X H Intensity of maritime traffic

Urbanization Degree of Soil Sealing Raster 100m 2013 EEA scientific results EEA - http://www.eea.europa.eu/data-and-maps/data/eea-fast-track-service-precursor-on-land-monitoring-degree-of-soil-sealinghttp://www.eea.europa.eu/data-and-maps/data/eea-fast-track-service-precursor-on-land-monitoring-degree-of-soil-sealing#tab-additional-information- - Public access
Raster data set of built-up and non built-up areas including continuous 

degree of soil sealing ranging from 0 - 100% in aggregated spatial resolution.
- X X X H Reveletant indicator on coastal urbanization

Urbanization DMSP-OLS Nighttime Lights Time Series Raster 30 arc-second 2012 World scientific results NOAA - - - - - Public access Satellite imagey on the intensity of night lighs over the world. - X X X M It could be used as an estimation of population

Water management Plan Bleu maps: Water stress in the Mediterranean basin Vector Basin 2009 Mediterranean - Plan Bleu MAP-UNEP \\ETCSIA11\Common\03.Projects\Maritime_approach-MED_programme\Implementation_phase\Workspace\DataReview\Plan Bleu- http://planbleu.org/en - -

Map of water stress in the Mediterranean basin: water explotation index 

(annual water extracted from natural sources/water from renewable 

sources), existing and planned desalination plants, desertification areas.

- X X X H Water resources and desalination plants

Water status Waterbase - Transitional, coastal, and marine waters (WISE-SoE TCM) Database Water bodies 1978-2011 EU27 national reporting Waterbase - EEA WFD http://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-9#tab-european-datahttp://www.eea.europa.eu/data-and-maps/data/waterbase-transitional-coastal-and-marine-waters-9#tab-additional-information- ETC/ICM Public access

Waterbase is the generic name given to the EEA databases on the status and 

quality of Europes rivers, lakes, groundwater bodies and transitional, coastal 

and marine waters, and on the quantity of Europes water resources .

Based on water bodies. It may be dificult to integrate data in order to assess 

marine areas.
X X X M -

Water status WISE WFD Database Database Water bodies 1978-2011 EU27 national reporting EEA WFD http://www.eea.europa.eu/data-and-maps/data/wise_wfdhttp://www.eea.europa.eu/data-and-maps/data/wise_wfd#tab-metadata- DG ENV Public access Ecological and chemical status for transitional and coastal water bodies
Based on water bodies. It may be dificult to integrate data in order to assess 

marine areas.
X X X M -

Water status Bathing Sites  - status of water Vector Points 1990-2012 EU27 national reporting EEA
Bathing Water 

Directive
http://www.eea.europa.eu/data-and-maps/data/bathing-water-directive-status-of-bathing-water-5http://www.eea.europa.eu/data-and-maps/data/bathing-water-directive-status-of-bathing-water-5#tab-metadatahttp://www.eea.europa.eu/data-and-maps/data/bathing-water-directive-status-of-bathing-water-5- Public access

Bathing places in fresh and coastal water and its compliance with the BW 

Directive.

Locations and statistics on the quality of coastal and freshwater bathing 

waters:

http://www.eea.europa.eu/themes/water/status-and-monitoring/state-of-

bathing-water/bathing-water-data-viewer

Do not cover Balkans and Northern African Countries. X X X M Indicator of water status?

MSFD descriptors

1 Biodiversity Relevance legend

2 Invasive species VH Very high

3 Fish and shellfish population H High

4 Marine Food Webs M Medium

5 Hydrographical conditions L Low

6 Sea floor integrity VL Very low

7 Eutrophication N None

8 Ecosystem contaminants

9 Fish and shellfish contaminants Gaps legend

10 Marine litter X

11 Energy and noise impacts X Partially covered, significant gaps

Covered

BD - Birds Directive

BWD - Bathing Water Directive

CFP - Common Fisheries Policy

FPRI - EU Framework Programme for Research and Innovation

HD - Habitats Directive

IMP - Integrated Maritime Policy

MAP-UNEO - Mediterranean Action Plan of the the United Nations Environment Programme

MSFD - Maritime Strategy Framework Directive

WFD - Water Framework Directive
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Theme/category Dataset/indicator Format Resolution / Scale Temporal coverage Spatial coverage Uncertainty  Source Policy link URL Reference data Data availability Details Gaps/Issues WM AS IS Relevance

Bathymetry General Bathymetric Chart of the Oceans (GEBCO) Raster 30 arc-second 2014 World scientific results GEBCO - https://www.bodc.ac.uk/data/online_delivery/gebco/- Public access
GEBCO global bathymetry layer. Depth and height in meters. 30 arc-second 

grid.
- X X X VH

Biodiversity EMODnet, Biology portal Vector Variable 2010 - 2015 EU Seas scientific results EU Seamap - http://www.emodnet-biology.eu/portal/index.php- Public access

Provides information on the biological project of the European Marine 

Observation and Data Network and gives access to the marine biological data 

portal and metadata catalogue.

- X X X H

Biodiversity  NCEAS - Ecosystems Raster 30 arc-second 2008 World - NCEAS - http://www.nceas.ucsb.edu/globalmarine/impacts- Public access Maps of 20 different marine ecosystems. 6 of them are model based. - X X X H

Boundaries VLIZ Maritime Boundaries Geodatabase Vector - 2012 World national reporting VLIZ - http://www.marineregions.org/eezsearch.php- - EEZ and marine boundaries from VLIZ Maritime Boundaries Geodatabase - X X X VH

Climate change ESPON climate indicators Vector NUTS3 2010 EU27
model-based

scientific analysis
ESPON - http://database.espon.eu/db2/ -

Under request, ESPON 

DB

Weighted combination of physical, environmental, social, economic and 

cultural potential impacts of climate change.

Indicators of ESPON climate are focussed mainly on land areas. No 

coverage for Balkans, Turkey and North Africa.
X X X M

Climate change Trends in absolute sea level Raster 25km 1993-2013 World scientific results CNES/LEGOS/CLS - http://www.aviso.altimetry.fr/en/data/products/ocean-indicators-products/mean-sea-level.html- Public access
This data, created using data of CLS/Cnes/Legos, shows the sea level rise 

trends in mm/year observed by satellite altimetry.
- X X X VH

Climate change Increase in sea surface temperature Raster 30 arc-second 2000-2005 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impactsNOAA Public access Climate change effects on SST based on anomalies of statistical SST data. - X X X M

Ecoregions Marine Ecoregions of the World (2007) Vector Ecoregion 2007 World scientific results WWF - http://www.worldwildlife.org/publications/marine-ecoregions-of-the-world-a-bioregionalization-of-coastal-and-shelf-areas- Public access

This dataset shows a biogeographic classification of the world’s coastal and 

continental shelf waters, following a nested hierarchy of realms, provinces 

and ecoregions.

- X X X VH

Energy Energy production in the Mediterranean Sea Vector NUTS0 2014 Mediterranean national reporting ETC-SIA - -

Clarkson Research 

Services, Eurostat, DG 

RME

Under request

Statistics of oil and gas production by country. Offshore production is 

included. Data was produced using most detailled sources for each 

Mediterranean country.

Coarse resolution X X X M

Energy Environment and Security in the Mediterranean Desertification Map Points 2009 Mediterranean national reporting ENVSEC - - - Under request
Location and distribution of oil and gas infraestructures: ports, gas extraction 

sites, pipelines, refineries, etc.
- X X X M

Erosion Geology, Geomorphology and Erosion Trend Version Vector
Coastline

1:100000
2005 EU27 scientific results EEA - http://www.eea.europa.eu/data-and-maps/data/geomorphology-geology-erosion-trends-and-coastal-defence-works- Public access

Geomorphology, Geology, Erosion trends and Coastal defence works. The 

dataset consists of two layers: 1) This layer features both morpho-

sedimentological and geological patterns of the European coastline.

Some gaps due to lack of data. Do not cover Balkans and Northern 

African Countries.
X X X M

Fishing Fisheries and Aquaculture production (FAO) Tabular NUTS0/Sea 1950s-2010s World national reporting FAO CFP http://www.fao.org/fishery/statistics/global-aquaculture-production/en- Public access
This database contains statistics on production volume and value by species, 

country or area, fishing area and culture aquatic environment.

Very rich database, but with the limitation of covering countries or 

large maritime regions.
X X X VH

Fishing Fishing fleet and gear (GFCM Statistical-Bulletin) Tabular Sea 2011, 2013 Mediterranean national reporting GFCM CFP http://www.gfcm.org/gfcm/topic/17106/en- Public access
Reports contain statistics on fishing fleet by GFCM fishing region in the 

Mediterranean Sea.

Very rich database, but with the limitation of covering large 

maritime regions.
X X X VH

Fishing Fish Farms at Mediterranean Sea (Trujillo et al., 2012) Vector Points 2012 Mediterranean scientific results Trujillo et al., 2012 - - Google Earth Under request
Location and distribution of fish farms along the Mediterranean Sea. Number 

of fish cages is also included.
- X X X VH

Fishing Shellfish production areas, EMODnet Human Activities Vector Points 2014 Mediterranean national reporting
EMODnet

Human Activities
- http://www.emodnet-humanactivities.eu/view-data.php- Public access Location and distribution of shellfish farms along the Mediterranean Sea. - X X X M

Fishing Fishing fleet stats Tabular Points 2014 EU27 national reporting DG Mare - http://ec.europa.eu/fisheries/fleet/index.cfm?method=Download.menu- Public access
Very complete statistics on the number of vessels, size, tonnage, fishing gear, 

etc. by port

Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X VH

Invasive species EASIN database Vector 10km Grid 2014 EU27 national reporting EASIN, JRC - http://easin.jrc.ec.europa.eu/use-easin/species-search- Under request
Database on invasive alien species in Europe. It is based on reportings made 

by different partners of the JRC
- X X X H

Pollution Oil discharges measured in Mediterranean sea Vector Points 2012 - scientific results
Cinirella et al, 2012, 

based on JRC 2009
- - JRC Under request

Oil spills point layer generated by the digitalization of the JRC map: 

Operational oil discharges detected in European Seas. Ilegal discharges are 

included (detected by satellite and radar).

- X X X VH

Pollution REMPEC Accidents Database (Oil spills and other pollution releases) Tabular Points 1977-2014 Mediterranean national reporting REMPEC - http://accidents.rempec.org/RempecAccidentsDatabase/Default.aspx- Public access

List of reported ship accidents in the Mediterranean Sea. Classification 

according to accident types: fire, colision, etc. It aslo specify the ocurrence of 

oil spills .

- X X X VH

Pollution Ocean-Based Pollution Raster 30 arc-second 2005 World model-based NCEAS - http://www.nceas.ucsb.edu/globalmarine/impacts- Public access
An estimate of the occurrence of ships at a particular location, and therefore 

an estimate of the amount of pollution they produce
Model based. Make sure to check shortcomings on methodology X X X H

Pollution Numerical modelling of floating debris in the world’s oceans (Lebreton et al., 2012) Vector Points 2012 World scientific results Lebreton et al, 2012 - - - Under request
Degree of accumulation of marine litter based on data modelled by a 

Lagrangian particle tracking model

Limitation of point data. Raster data could be generated by 

interpolation
X X X H

Pollution Regional data on marine litter (IFREMER) Vector Points 2014 Mediterranean scientific results IFREMER - - - Under request
Marine litter  expressed  in densities per point ( items per hectare= number of 

items per hectare)

Limitation of point data. Raster data could be generated by 

interpolation
X L

Population Population of the Mediterranean Sea countires Vector NUTS0 2011 EU27, World national reporting ETC-SIA - - Eurostat, World Bank Under request
Population data of Mediterranean countries. Data was produced using 

statistics from Eurostat (EU countries) and World Bank (non EU countries)
- X X X M

Protected areas Database of Marine Protected Areas in the Mediterranean Vector - 2008 Mediterranean national reporting MAPAMED - http://www.mapamed.org/ - Public access

MAPAMED (Marine Protected Areas in the Mediterranean) is a GIS database 

that gathers information on marine protected areas of the Mediterranean, 

and more generally on sites of interest to the conservation of the marine 

environment.

- X X X VH

Tourism Number of hotel beds per NUTS3 Tabular NUTS3 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access
This database represents the tourism intensity (number of establishments, 

bedrooms, and bedplaces per area) per NUTS 3 region.

Data only cover certain types of tourist establishments. It is not 

indicative of the actual occupation. Do not cover Balkans and 

Northern African Countries. Gaps may be filled with new data.

X X X M

Tourism Arrivals at tourist accommodation establishments Tabular NUTS2 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access
This database represents the number of tourists (thousand arrivals) arriving in 

NUTS2-regions indicating the demand of regional tourism infrastructure.

Coarse scale. It is not indicative of the actual occupation. Do not 

cover Balkans and Northern African Countries. Gaps may be filled 

with new data.

X X X M

Tourism Marinas and recreational shipping, number of moorings Vector Points 2014 Mediterranean national reporting ETC-SIA - -

Plan Bleu, AdriPlan, 

Spanish Federation of 

Associations of Tourist 

Marinas, Portbooker.com

Under request Location of marinas and number of moorings - X X X VH

Transport Goods transport (thousand tonnes) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access Goods transport in European ports, measured in thousand tonnes
Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X H

Transport Passenger transport (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access Passenger transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X H

Transport Ferry transport (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access Ferry transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X H

Transport Cruise passengers (thousand passengers) by port Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access Cruise transport in European ports, measured in thousand passengers
Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X H

Transport Port fleet statistics Tabular Points 2012 EU27 national reporting Eurostat - http://ec.europa.eu/eurostat/data/database- Public access Number of vessels by activity in European ports: tankers, ferry, cargo, etc.
Do not cover Balkans and Northern African Countries. Gaps may be 

filled with new data.
X X X H

Transport Intensity of marine use. Shipping lanes. Raster 1km 2008 World scientific results NCEAS - http://www.nceas.ucsb.edu/globalmarine/impacts

National Center for 

Ecological Analysis and 

Synthesis/GISCO

Public access
Commercial Activity (Shipping lanes). Maximum number of ship tracks 

recorded in a single 1 km2 cell ( values ranging from 0 to 1,158).
- X X X VH

Urbanization Degree of Soil Sealing Raster 100m 2013 EEA scientific results EEA - http://www.eea.europa.eu/data-and-maps/data/eea-fast-track-service-precursor-on-land-monitoring-degree-of-soil-sealing- Public access
Raster data set of built-up and non built-up areas including continuous degree 

of soil sealing ranging from 0 - 100% in aggregated spatial resolution.
- X X X H

Urbanization DMSP-OLS Nighttime Lights Time Series Raster 30 arc-second 2012 World scientific results NOAA - - - Public access Satellite imagey on the intensity of night lighs over the world. - X X X M

Relevance legend

VH Very high

H High

M Medium

L Low

VL Very low

N None

Gaps legend

X Covered

X Partially covered, significant gaps

Annex 2: List and description of datasets used to produce indicators.

BD - Birds Directive

BWD - Bathing Water Directive

CFP - Common Fisheries Policy

FPRI - EU Framework Programme for Research and Innovation

HD - Habitats Directive

IMP - Integrated Maritime Policy

MAP-UNEO - Mediterranean Action Plan of the the United Nations Environment 

Programme

MSFD - Maritime Strategy Framework Directive

A-8



 

 
Annex C 

Data and gap filling process: specific cases 
  

A-9



Theme/category Indicator Original data source Aditional data source Gaps/Issues Gapfilling details

Aquaculture Fish farms influence Fish Farms at Mediterranean Sea (Trujillo et al., 2012) Shellfish production areas, EMODnet Human Activities, 2014

EMODnet Human Activities portal had some points which are missing in Trujillo 

et al., 2012. EMODnet reference data is more recent, so probably they are new 

fish farms.

Original data source was updated with new points from EMODnet.

Fishing Fishing fleet stats and fish port influence Fishing fleet stats, DG MARE, 2014 European Commission, 2013

Port data missing for Albania and Montenegro. Year 2013 data for Durres, 

Vlore, Bar and Kotor were found in different reports of the European 

Commission .

Data for the missing ports were integrated with the Eurostat data.

Marine litter Marine litter by population and transport influence Lebreton et al., 2012 IFREMER, 2014
IFREMER data were presented as a more specific source for the the area of the 

Gulf of Lion and Corsica.

Point data were transformed into pixels and integrated with Lebreton et al., 

2012.

Population Population data by country Total population by country, Eurostat, 2011 Total population by country, World Bank, 2011

Countries of North Africa and Middle East are missing in Eurostat database. In 

order to give an overview of fishing in the Mediterranean, it would be desirable 

to have a full coverage.

World Bank data were used for North Africa and Middle East to complite the 

coverage.

Oil and gas Energy production in the Mediterranean Sea Clarkson Research Services, Dec, 2010
France and Tukey: Eurostat, 2012

Italy: DG RME, 2013

Offshore oil and gas production by country is missing for France, Turkey and 

Italy.

According to different sources when the origin of production (land, sea) is not 

specified a coefficient of 50% applies to the total national production. 

Therefore, Eurostat data was used to estimate the figure for France and Turkey. 

In the case of Italy, offshore production was taken from DG RME.

Transport Transport ports stats and port influence Eurostat, 2012

UNECE, 2014

ECOPORT8, 2012

MEDCRUISE, 2014

Port data missing for Albania and Montenegro. Data for Durres (year 2011), 

Vlore (year 2011), Bar (year 2009) and Kotor  (year 2012) were found in 

different reports.

Most recent data for the missing ports were integrated with the Eurostat 2012 

database.

Annex 3: Data gaps and filling process: specific cases
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Table D.1: Matrix of Drivers-Pressures for the Adriatic-Ionian ecoregion

Sm
o

th
e

ri
n

g

Se
al

in
g

ch
an

ge
s 

in
 s

il
ta

ti
o

n
 

A
b

ra
si

o
n

Se
le

ct
iv

e
 e

xt
ra

ct
io

n

U
n

d
e

rw
at

e
r 

n
o

is
e

 

M
ar

in
e

 l
it

te
r

C
h

an
ge

s 
in

 t
h

e
rm

al
 r

e
gi

m
e

C
h

an
ge

s 
in

 s
al

in
it

y 
re

gi
m

e

In
tr

o
d

u
ct

io
n

 o
f 

sy
n

th
e

ti
c 

co
m

p
o

u
n

d
s

In
tr

o
d

u
ct

io
n

 o
f 

n
o

n
-s

yn
th

e
ti

c 

su
b

st
an

ce
s 

an
d

 c
o

m
p

o
u

n
d

s

In
tr

o
d

u
ct

io
n

 o
f 

ra
d

io
-n

u
cl

id
e

sr

In
p

u
ts

 o
f 

fe
rt

il
is

e
rs

 a
n

d
 o

th
e

r 

n
it

ro
ge

n
 a

n
d

 p
h

o
sp

h
o

ru
s-

ri
ch

 

su
b

st
an

ce
ss

In
p

u
ts

 o
f 

o
rg

an
ic

 m
at

te
r 

In
tr

o
d

u
ct

io
n

 o
f 

m
ic

ro
b

ia
l 

p
at

h
o

ge
n

s

in
tr

o
d

u
ct

io
n

 o
f 

n
o

n
-i

n
d

ig
e

n
o

u
s 

sp
e

ci
e

s 
an

d
 t

ra
n

sl
o

ca
ti

o
n

s

se
le

ct
iv

e
 e

xt
ra

ct
io

n
 o

f 
sp

e
ci

e
s,

 

in
cl

u
d

in
g 

in
ci

d
e

n
ta

l 
n

o
n

-t
ar

ge
t 

ca
tc

h
e

s

Fisheries & aquaculture

Maritime transport

Energy networks

Oil and gas extraction

Coastal and maritime Tourism 

Renewable energy

Dredging

Other Industry (including 

desalination)

Coastal urbanization/ land take

Agriculture

Climate Change

Legend

Significant importance

Low importance

Ambiguous

D
rive

rs

Other physical 

disturbance

Nutrient and 

organic

matter 

enrichment

Pressures

Biological disturbance
Interference with

hydrological processes

Contamination by

hazardous substances

Systemati

c and/or

intentiona

l release 

of

substance

ss

Physical 

loss
Physical damage

A-12



 

 
Annex E 

Matrix of Drivers-Pressures for 
the Western Mediterranean and Alboran ecoregions 

  

A-13



 
Table E.1: Matrix of Drivers-Pressures for the Western Mediterranean ecoregion  
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Map Id Driver Theme Map Data source Description

CC01 Climate change Climate change Combined pressure of climate change

Increase in Sea Surface Temperature (SST), NCEAS, 2008

Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013 

ESPON Climate, ESPON, 2011

The pressure on marine ecosystems due to climate change was determined by a composite indicator based on the combined influence of two 

variables: sea surface temperature (SST) anomalies, where the temperature exceeds a threshold value like the long-term mean (differences in 

anomaly frequency between 2000-2005 and 1985-1990), and sea level rise (SLR), which show the sea level rise trends in mm/year.

The assessment of climate change pressure on coastal areas correspond to ESPON Climate indicator 'Aggregate impact of climate change on 

Europe’s regions'.

CC02 Climate change Sea level Pressure in coastal regions due to climate change

Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013

ESPON Climate, ESPON, 2011

Geology, Geomorphology and Erosion Trend Version, EEA, 2005

The map shows climate change pressures on coastal regions of the Mediterranean Sea. Three variables are considered: potential impacts in coastal 

regions produced by changes in exposure to storm surge events, coastal erosion trends, and trends in absolute sea level rise (SLR).

Impacts due to storm surge events were calculated on the basis of regional storm surge heights projected by the DIVA model for a 100 year return 

event and heightened by a 1 m sea level rise.

CC03 Climate change Flooding Pressure of river flooding due to climate change ESPON Climate, ESPON, 2011

The map shows projected river flooding pressures on regions of the Mediterranean Sea. Potential impacts due to river flooding were calculated as 

combination of regional exposure and sensivity to climate change, and inundation depth changes calculated by comparing 1961-1990 and 2071-

2100 river flooding projections of the LISFLOOD model (based on CCLM A1B climate projections).

CC04 Climate change Temperature Pressure of summer heat due to climate change ESPON Climate, ESPON, 2011

The map shows projected summer heat potential impacts on sensitive population (changes in summer days above 25ºC on population older than 

65 years). Impacts of summer heat were calculated as combination of regional exposure and sensivity to climate change, and comparison of 1961-

1990 and 2071-2100 climate projections from the CCLM model for the IPCC SRES A1B scenario.

FI01
Fisheries and 

aquaculture
Port activity Marine exposure due to port activity: fishing DG Mare fishing fleet stats, 2014

The map shows the distribution of main fishing ports in the Mediterranean Sea and its corresponding area of pressure (based on self calculations 

using the total capacity: tonnage of vessels). Ports are ranked by tonnage per vessel (total gross tonnage, GT / number of vessels), which is an 

indicator of the average size of the vessels in the port area.

FI02
Fisheries and 

aquaculture
Aquaculture Aquaculture production: fish farms influence

Fish Farms at Mediterranean Sea (Trujillo et al., 2012)

Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet 2014) and the total aquaculture production by country 

(tonnes) in the Mediterranean Sea for year 2012.  Influence area of fish farms (self calculation) is based on the theoretical maximum distance at 

which they produce pressure (20 km according to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').

FI05
Fisheries and 

aquaculture
Aquaculture Aquaculture production: production by km of coast

Fish Farms at Mediterranean Sea (Trujillo et al., 2012)

Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet 2014) and the total aquaculture production by km of 

coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only Mediterranean production and coast are considered for country data. 

Influence area of fish farms (self calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according to 

'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').

FI08
Fisheries and 

aquaculture
Aquaculture Aquaculture production: production per capita, main species

Fish Farms at Mediterranean Sea (Trujillo et al., 2012)

Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet 2014) and the aquaculture production per capita 

(kg/person) represented by main aquaculture species of the Mediterranean Sea region (year 2012). Influence area of fish farms (self calculation) is 

based on the theoretical maximum distance at which they produce pressure (20 km according to 'Human uses, pressures and impacts in the 

eastern North Sea, HELCOM, 2012').

FI09
Fisheries and 

aquaculture
Aquaculture Invasive species related to aquaculture activity EASIN database, JRC, 2014

Introduction of invasive alien species by aquaculture is represented by the total number of species that have been introduced due to the activities 

of aquaculture farms  in the Mediterranean Sea, according to EASIN (JRC) data. Number of species is distrubed in a grid cell with a resolution of 10 

km. Map calssifications are based on EASIN criteria.

FI12
Fisheries and 

aquaculture
Exploitation

Exploitation of marine regions: landings of overexploited or relevant 

species
FAO FishStat database, 2011

The map shows the weight represented by overexploited or very relevant species in the total fishing landings of the Mediterranean Sea countries 

and FAO fishing regions (year 2011). Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard 

(Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the uses of the 

coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

FI15
Fisheries and 

aquaculture
Exploitation

Fishing power of Mediterranean countries: overexploited or relevant 

species

FAO FishStat database, 2011

GFCM Statistical-Bulletin, 2011 and 2013

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and FAO fishing regions (year 2011). 

Fishing power is measured in fishing regions (marine areas) as total landings per vessel (catches in kg/number of vessels in the region) being the 

average level of landings of vessels of each region. For countries (coastal areas), fishing power is assessed based on the national landings (kg) per 

km of Mediterranean coast (coasts shared with other seas are excluded) being a measure of the pressure produced by land (countries) to the sea.

Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster, Deep-

water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the uses of the coastal and marine waters in the 

Mediterranean, UNEP/MAP,2014.

FI16
Fisheries and 

aquaculture
Exploitation

Fishing power of Mediterranean countries: overexploited or relevant 

species

FAO FishStat database, 2011

GFCM Statistical-Bulletin, 2011 and 2013

DG MARE, 2014

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and FAO fishing regions (year 2011). 

Fishing power is measured in fishing regions (marine areas) as total landings per vessel registered by the GFCM (catches in kg/number of vessels in 

the region) being the average level of landings of vessels of each region. For countries (coastal areas), fishing power is assessed based on the 

national landings (kg) per kW of the fishing fleet* being a measure of the pressure (fishing effort) produced by land (countries) to the sea.

Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster, Deep-

water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the uses of the coastal and marine waters in the 

Mediterranean, UNEP/MAP,2014.

*In this case, fleet engine power was calculated using DG MARE data on ports and fishing vessels. All vessels of the Mediterranean Sea ports are 

considered, so the fleet may be overestimated beacuse vessels may fish in other waters.

FI17
Fisheries and 

aquaculture
Exploitation Fishing per capita and landings density in the Mediterranean

FAO FishStat database, 2011

Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing regions for marine fish, crustaceans and 

molluscs species (year 2011). Fishing per capita is measured in kg per person (landings in kg/total population). Landings density of the FAO  regions 

represents the total amount of fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of consumption 

and fish landings.
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FI18
Fisheries and 

aquaculture
Exploitation

Fishing per capita and cathes density in the Mediterranean: 

overexploited/relevant species

FAO FishStat database, 2011

Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing regions for overexploited or very relevant 

species (year 2011). Fishing per capita is measured in kg per person (landings in kg/total population). Landings density of the FAO regions 

represents the total amount of fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of consumption 

and fish landings.

Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster, Deep-

water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the uses of the coastal and marine waters in the 

Mediterranean, UNEP/MAP,2014.

FI20
Fisheries and 

aquaculture

Fishing fleet and 

gears
Sea bed exposure to fishing activity: % trawlers and dredgers GFCM Statistical-Bulletin, 2011 and 2013

The map represent the percentage of trawlers and dregers* respect the total fleet in each GFCM region, indicating where the pressure will be 

potentially greater for the seabed.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI34
Fisheries and 

aquaculture

Fishing fleet and 

gears

Sea bed exposure to fishing activity: Density of trawls & dredgers 

(vessels/km2)
GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses trawls and dredges* as fishing gear (vessels/km2) in each GFCM region, indicating where the 

pressure will be potentially greater for the seabed.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI35
Fisheries and 

aquaculture

Fishing fleet and 

gears

Sea bed exposure to fishing activity: Density of trawlers and dredgers 

(vessels/km2)
GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of trawlers and dredgers* fleet (vessels/km2) in each GFCM region, indicating where the pressure will be potentially 

greater for the seabed.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI36
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of sorrounding and seine nets (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses sorrounding and seine nets* as fishing gear (vessels/km2) in each GFCM region, indicating areas 

where bycatch will be potentially greater for marine specie.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI37
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of seiners (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of seiners* (vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for marine 

species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI38
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of tuna seiners (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of tuna seiners* respect the total fleet (vessels/km2) in each GFCM region, indicating areas where bycatch will be 

potentially greater for marine species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI39
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of hook and lines (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses hook and lines* as fishing gear (vessels/km2) in each GFCM region, indicating areas where 

bycatch will be potentially greater for marine species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI40
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of long liners (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of long liners* (vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for 

marine species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI41
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of gillnets and entangling nets (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses gillnets and entangling nets* as fishing gear (vessels/km2) in each GFCM region, indicating areas 

where bycatch will be potentially greater for marine species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI42
Fisheries and 

aquaculture

Fishing fleet and 

gears
Fishing techniques: Density of traps (vessels/km2) GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses traps* as fishing gear (vessels/km2) in each GFCM region, indicating areas where bycatch will be 

potentially greater for marine species.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways. 

FI47
Fisheries and 

aquaculture
Bycatch

Turtle species exposure to bycatch: Density of long liners and occurence 

of turtles

GFCM Statistical-Bulletin, 2011 and 2013

EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of turtles in the Mediterranean Sea (density self calculated using data on turtles 

observations) overlaid with the density of long liners* (vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially 

greater for turtles.

Species list includes the Loggerhead and Green Turtles. Species list is based on ‘Marine mammals and sea turtles of the Mediterranean and Black 

Seas’, IUCN, 2012.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways.

FI48
Fisheries and 

aquaculture
Bycatch

Cetaceans species exposure to bycatch: Density of gillnets and 

entangling nets, and occurrence of cetaceans

GFCM Statistical-Bulletin, 2011 and 2013

EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of cetaceans in the Mediterranean Sea (density self calculated using data on cetaceans 

observations) overlaid with the density of vessels that uses gillnets and entangling nets* as fishing gear (vessels/km2) in each GFCM region, 

indicating areas where bycatch will be potentially greater for cetaceans.

Species list includes the following cetaceans: Common Bottlenose Dolphin, Cuvier’s Beaked Whale, Fin Whale, Long-finned Pilot Whale, Risso’s 

Dolphin, Short-beaked Common Dolphin, Sperm Whale, and Striped Dolphin. Species list is based on ‘Marine mammals and sea turtles of the 

Mediterranean and Black Seas’, IUCN, 2012.

*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce pressures in different ways.

FI49
Fisheries and 

aquaculture
Fishing activity Potential fishing pressure along the Mediterranean Sea coast

Fishing fleet stats, DG MARE, 2014

Ecosystem layers, NCEAS, 2008

Bathymetry, GEBCO, 2014

EMODnet, Biology Portal, 2014

The indicator shows the potential pressure generate by fishing activity in regions close to the coast (maximun distance considered is 100 km). 

Three variables were taken into account to produce this indicator: fishing effort, calculated by a classification of ports according to their fishing 

fleet tonnage, average vessel length overall and number of trawlers, using the DG MARE database on ports and fishing fleet; soft bottoms above 

1.000 meters depth, and main resident endangered species of cetaceans, turtles, sharks and rays threatened by bycatch according to the IUCN Red 

List and reports.

FT01_2000

FT01_2007

FT01_2011

Fisheries and 

aquaculture
Exploitation Exploitation of marine regions: Total landings. Year 2000, 2007 and 2011 FishStat database, 2000, 2007 and 2011 This map shows total fishing landings of the Mediterranean Sea countries and FAO fishing regions (year 2000, 2007 and 2011).

FT01_v2000-2007

FT01_v2007-2011

FT01_v2000-2011

Fisheries and 

aquaculture
Exploitation

Exploitation of marine regions: Variation in total landings. Year 2000 - 

2007, 2007 - 2011, and 2000 - 2011
FishStat database, 2000, 2007 and 2011

This map shows variations in total fishing landings of the Mediterranean Sea countries and FAO fishing regions, between year 2000 - 2007, 2007 - 

2011, and 2000 - 2011. Positive values correspond to increases while negative numbers represent decreases of fishing landings.

FT02_2000

FT02_2007

FT02_2011

Fisheries and 

aquaculture
Exploitation

Exploitation of marine regions: Landings of overexploited or relevant 

species. Year 2000, 2007 and 2011
FishStat database, 2000, 2007 and 2011

The map shows the weight represented by overexploited or very relevant species in the total fishing landings of the Mediterranean Sea countries 

and FAO fishing regions (year 2000, 2007 and 2011). Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, 

European pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of 

the uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

FT02_v2000-2007

FT02_v2007-2011

FT02_v2000-2011

Fisheries and 

aquaculture
Exploitation

Exploitation of marine regions: Variation in landings of overexploited or 

relevant species. Year 2000 - 2007, 2007 - 2011, and 2000 - 2011
FishStat database, 2000, 2007 and 2011

The map shows variations in the weight represented by overexploited or very relevant species in the total fishing landings of the Mediterranean 

Sea countries and FAO fishing regions, between year 2000 - 2007, 2007 - 2011, and 2000 - 2011. Positive values correspond to increases while 

negative numbers represent decreases of fishing landings.

Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster, Deep-

water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the uses of the coastal and marine waters in the 

Mediterranean, UNEP/MAP,2014.
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FT03_2000

FT03_2007

FT03_2014

Fisheries and 

aquaculture

Fishing fleet and 

gears
Number of vessels by port in 2000, 2007, 2014 DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows total fishing vessels by port in the Mediterranean Sea region (year 2000, 2007 and 2014). Only ports with more than 50 vessels are 

considered.

FT03_v2000-2007

FT03_v2007-2014

FT03_v2000-2014

Fisheries and 

aquaculture

Fishing fleet and 

gears

Variation in number of vessels by port between 2000 - 2007, 2007 - 2014, 

and 2000 - 2014
DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows the variations in total fishing vessels by port in the Mediterranean Sea region (year  2000 - 2007, 2007 - 2014, and 2000 - 2014). 

Ports in orange correspond to increases while ports coloured in purple represent decreases in number of vessels. Only ports with more than 50 

vessels are considered.

FT04_2000

FT04_2007

FT04_2014

Fisheries and 

aquaculture

Fishing fleet and 

gears
Average length overall (m) of vessels by port in 2000, 2007, 2014 DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows average length overall (LOA in meters) of fishing vessels by port in the Mediterranean Sea region (year 2000, 2007 and 2014). Only 

ports with more than 50 vessels are considered.

FT04_v2000-2007

FT04_v2007-2014

FT04_v2000-2014

Fisheries and 

aquaculture

Fishing fleet and 

gears

Variation in average length overall (m) of vessels by port between 2000 - 

2007, 2007 - 2014, and 2000 - 2014
DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows the variation in average length overall (LOA in meters) of fishing vessels by port in the Mediterranean Sea region (year  2000 - 

2007, 2007 - 2014, and 2000 - 2014). Ports in orange correspond to increases while ports coloured in purple represent decreases in LOA. Only ports 

with more than 50 vessels are considered.

FT05_2000

FT05_2007

FT05_2014

Fisheries and 

aquaculture

Fishing fleet and 

gears
Total tonnage (GT) of fishing vessels by port in 2000, 2007, 2014 DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows the total tonnage in Gross Tonnage (GT) of all fishing vessels by port in the Mediterranean Sea region (year 2000, 2007 and 2014). 

Only ports with more than 50 vessels are considered.

FT05_v2000-2007

FT05_v2007-2014

FT05_v2000-2014

Fisheries and 

aquaculture

Fishing fleet and 

gears

Variation in total tonnage (GT) of fishing vessels by port between 2000 - 

2007, 2007 - 2014, and 2000 - 2014
DG Mare fishing fleet stats, 2000, 2007 and 2014

This map shows the variations in total tonnage, in Gross Tonnage (GT), of all fishing vessels by port in the Mediterranean Sea region (year  2000 - 

2007, 2007 - 2014, and 2000 - 2014). Ports in orange correspond to increases while ports coloured in purple represent decreases in fleet total 

tonnage. Only ports with more than 50 vessels are considered.

ML01 Marine litter Marine litter Marine litter by population influence
Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by coastal population density, based on data modelled by a 

Lagrangian particle tracking model to simulate 30 years of input and transport floating debris in the world ocean. The relative contribution of 

different sources to the total amount was taken into account. This maps shows the marine litter accumulation after 30 years of inputs related to 

coastal population density.

Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and Corsica (marine litter density average over 

15 years).

ML02 Marine litter Marine litter Marine litter by transport influence
Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by maritime transport, based on data modelled by a Lagrangian 

particle tracking model to simulate 30 years of input and transport floating debris in the world ocean. The relative contribution of different sources 

to the total amount was taken into account. This maps shows the marine litter accumulation after 30 years of maritime inputs over global shipping 

routes.

Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and Corsica (marine litter density average over 

15 years).

OG01 Oil and gas Energy production Marine exposure due to offshore oil and gas industry

Clarkson Research Services, Dec, 2010

France and Tukey: Eurostat, 2012

Italy: DG RME, 2013

Port data, Eurostat, 2012

Digitalization based on Bailstein, M.; Bournay, E., Environment and 

Security in the Mediterranean Desertification, ENVSEC, 2009

The map present the activity of  oil and gas industry in the Mediterranean Sea, including the offshore production by country, the distribution of 

main loading/unloading ports for crude oil, refineries, and coastal and offshore gas extraction fields. Pressure on marine regions are represented by 

the influence area of ports and refineries: self calculations based on data on tankers activity in ports (tonnage in GT).

OG02 Oil and gas Oil spills Oil spills density
REMPEC, 1977-2011

Cinirella et al., 2012, based on JRC 2009

Pressures generated by oil spills are represented as a density layer calculated using data on ship accidents and oil discharges between 1977 - 2010 

registered in the database of the Mandate of the Regional Marine Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC), and 

also the oil spills map generated by Cinirella et al., 2012 (based on JRC 2009 data). Map shows the spacial distribution of the frequency of oil spills 

in the Mediterranean Sea, indicating where the probability of an oil discharge is higher.

TO01
Coastal and Maritime 

Tourism
Tourism Densitity of tourism capacity: Number of beds per km2 in coastal areas

Eurostat, 2012

DMSP-OLS Nighttime Lights Time Series, 2012

Map showing bed places per km2 as an indicator of the local intensity of tourism capacity.

This index is based on Eurostat tourism statistic on bed places and the DMSP-OLS Nighttime Lights Time Series image. Eurostat's tourism capacity 

statistics differentiate between coastal and non-coastal areas within a NUTS2 region. The total number of beds in coastal areas of a NUTS2 region 

was disaggregated to the most intense nighttime light emission pixels of the Nighttime Lights Time Series assuming that most bed places are 

located in areas with high nighttime light emissions. Results are showing low to high intensive tourism capacity per km2 pixel.

TO02
Coastal and Maritime 

Tourism
Tourism

Densitity of tourism capacity: Number of establishments per km2 in 

coastal areas

Eurostat, 2012

DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of establishments per km2, as an indicator of the local intensity of tourism capacity.

This pressure index is based on Eurostat tourism statistic on number of tourism accommodation establishments and the DMSP-OLS Nighttime 

Lights Time Series image. Eurostat's tourism capacity statistics differentiate between coastal and non-coastal areas within a NUTS2 region. The 

total number of establishments in coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light emission pixels of the 

Nighttime Lights Time Series assuming that most bed places are located in areas with high nighttime light emissions. Results are showing low to 

high intensive tourism capacity per km2 pixel.

TO03
Coastal and Maritime 

Tourism
Tourism Arrivals at tourist accommodation establishments Eurostat, 2012

Map showing the number of tourists arriving in NUTS2-regions indicating the demand of regional tourism infrastructure. 

The pressure index is based on the number of arrivals in NUTS 2 regions of the MED cooperation area, from Eurostat statistics. Further downscaling 

was not possible due to missing differentiation between coastal and non-coastal areas.

TO04
Coastal and Maritime 

Tourism

Recreational 

shipping
Marinas in the Mediterranean Sea

Plan Bleu,2014

Spanish Yachting Port Federation, 2014

Portbooker.com, 2014

EEA, 2014

The main map shows the number of moorings in marina ports per kilometre of coastline for each NUTS3 region.The insert maps highlight the most 

striking cases of high intensity marina pressure on marine ecosystems, 

The dispersal of yachting port-derived pollution was modeled as a diffusive plume up to 20 km based on the data on mooring capacity of each 

yachting port. The spatial proximity of yachting ports increases the overall pressures.

TO05
Coastal and Maritime 

Tourism
Tourism Density of tourism demand: Nights per km2 in coastal areas

Eurostat, 2012

DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of nights in coastal areas per km2, as an indicator of the local intensity of tourism demand.

This pressure index is based on Eurostat tourism statistic on number of tourism nights in accommodation establishments and the DMSP-OLS 

Nighttime Lights Time Series image. Eurostat's tourism demand statistics differentiate between coastal and non-coastal areas within a NUTS2 

region. The total number of nights in coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light emission pixels of the 

Nighttime Lights Time Series assuming that most bed places are located in areas with high nighttime light emissions. Results are showing low to 

high intensive tourism demand per km2 pixel. 

TP01 Maritime transport Marine litter
Marine exposure due to port activity: Goods transport (thousand 

tonnes)
Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in groups according to its level of activity: 

goods transport in thousand tonnes. This classification is used as a proxy of the degree of pressure produced by the port in their surrounding areas. 

Pressure on marine regions are represented by the port influence area (self calculations), based also on their activity level.

TP02 Maritime transport Marine litter
Marine exposure due to port activity: Passenger transport (thousand 

passengers)
Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in groups according to its level of activity: 

passenger transport in thousand passengers.This classification is used as a proxy of the degree of pressure produced by the port in their 

surrounding areas. Pressure on marine regions are represented by the port influence area (self calculations), based also on their activity level.

TP03 Maritime transport Marine litter
Marine exposure due to port activity: Ferry transport (thousand 

passengers)
Eurostat, 2012

Map presents the distribution of main ferry ports in the Mediterranean Sea. Ports are classified in groups according to its level of activity: ferry 

transport in thousand passengers. This classification is used as a proxy of the degree of pressure produced by the port in their surrounding areas. 

Pressure on marine regions are represented by the port influence area (self calculations), based also on their activity level.A-18



TP04 Maritime transport Marine litter
Marine exposure due to port activity: Cruise passengers (thousand 

passengers)
Eurostat, 2012

Map presents the distribution of main cruise ports in the Mediterranean Sea. Ports are classified in groups according to its level of activity: cruise 

transport in thousand passengers. This classification is used as a proxy of the degree of pressure produced by the port in their surrounding areas. 

Pressure on marine regions are represented by the port influence area (self calculations), based also on their activity level.

TP05 Maritime transport Pollution Intensity of pollution by maritime transport

Eurostat, 2012

Ocean-Based Pollution, NCEAS, 2008

REMPEC, 1977-2011; Cinirella et al., 2012

The map represents the degree of pressure based on the intensity of transport in the Mediterranean Sea. Three variables were taken into account: 

vessels traffic, port activity and oil spills.

Shipping data (Halpern et al., 2008) provide an estimate of the occurrence of ships at a particular location, and therefore an estimate of the 

amount of pollution they produce (via fuel leaks, oil discharge, waste disposal, etc.), under the assumption that traveling ships primarily affect their 

immediate waters. The dispersal of port-derived pollution was modeled as a diffusive plume based on data of transport of goods (thousand tonnes) 

and passengers (thousand passengers). Pressures generated by oil spills are represented as a density layer based on data registered by the 

REMPEC, and also the oil spills map generated by Cinirella et al., 2012 (based on JRC 2009 data).

TP06 Maritime transport Shipping lines Intensity of maritime traffic Shipping lanes, NCEAS, 2008

Map shows the intensity level of transport ships activity in the Mediterranean Sea. Shipping lanes data (Halpern et al., 2008, based on VOS program 

data) has been rescaled as an indicator of the dregree of pressure produce by vessels traffic, which is directly proportional to the number of ships 

passing through a particular area. Regions with higher traffic experience greater pressure (eg, higher levels of underwater noise).

TP07 Maritime transport Invasive species Invasive species related to transport activity EASIN database, JRC, 2014

Introduction of invasive alien species by transport is represented by the total number of species that have been introduced due to the activities of 

vessels and ports in the Mediterranean Sea, according to EASIN (JRC) data. Number of species is distrubed in a grid cell with a resolution of 10 km. 

Map classifications are based on EASIN criteria.

TP08 Maritime transport Accidents Alerts and accidents between 2008 and 2014
REMPEC, 2008-2014

Pollution by maritime transport, Med-IAMER, 2015

The map shows the distribution of ship alerts and accidents along the Mediterranean Sea, between 2008 - 2014, registered in the database of the 

Mandate of the Regional Marine Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC). Database includes accidents that 

caused pollution by oil or other hazardous and noxious substances (HNS), or were likely to cause it.

UB01 Coastal Urbanization Eutrophication Degree of Nutrient inputs NCEAS, 2008

This maps shows the degree of nutrient inputs from inland sources along the Mediterranean coastal region. The layer is based on FAO national 

statistics on average annual use of fertilizers (nutrients) for the years 1993-2002, distributed across landscapes in agricultural lands with 

disagregation techniques.

UB02 Coastal Urbanization Soil Sealing Degree of Soil Sealing EEA, 2013

Map representing the mean degree of soil sealing per NUTS 3 regions as an indicator of the pressure of urbanization on coastal areas. 

The pressure index is based on the EEA dataset of built-up and non built-up areas including continuous degree of soil sealing ranging from 0 - 100% 

in spatial resolution (100 x 100 m), aggregated at NUTS 3 level (+ AL, BH, ME).

CP01 -
Cumulative 

pressure
Cumulative Pressure Indicator ETC-UMA, 2015

The map represents the Cumulative Pressure Indicator. This indicator combines the effect of six socio-economic and environmental drivers of 

pressure: climate change, fishing, aquaculture, maritime transport, coastal tourism and marine litter.

CP02 -
Cumulative 

pressure
Cumulative Pressure Indicator: pressure categories ETC-UMA, 2015

The map represents the Cumulative Pressure Indicator by categories. This indicator combines the effect of six socio-economic and environmental 

drivers of pressure: climate change, fishing, aquaculture, maritime transport, coastal tourism and marine litter.

MPA01 -
Marine Protected 

Areas
Legal protection in the Mediterranean Sea

MAPAMED, the database on Mediterranean Marine Protected Areas, 

MedPAN, RAC/SPA, 2014.

Map shows the number of MPA legal designation categories overlapping on 1ha pixels in the Mediterranean Sea. The indicator of legal protection 

was made by summing all the legal designation categories overlapping on each 1ha pixel across the whole Mediterranean Sea.

MPA02 -
Marine Protected 

Areas
Management effort in Mediterranean MPAs

MAPAMED, the database on Mediterranean Marine Protected Areas, 

MedPAN, RAC/SPA, 2014.

Map shows management effort in Mediterranean MPAs; i.e., legally designated MPAs that have management plan and/or permanent staff and/or 

boats for research and surveillance.

The indicator on managerial protection includes three variables: 1) Existence of management plan; 2) Number of permanent management staff; & 

3) Number of boats for research and surveillance. Data for the three variables was summed up for 1ha-pixels for the whole Mediterranean Sea. 

MPA03 -
Marine Protected 

Areas
Marine protection by Mediterranean Sea MPAs 

MAPAMED, the database on Mediterranean Marine Protected Areas, 

MedPAN, RAC/SPA, 2014.

This maps shows marine biodiversity protection by Mediterranean MPAs by combining areas of legal and managerial protection in an overall 

response index.

A protection index was created by summing up one simple indicator (legal protection) and one composite indicator (managerial protection) for 1ha 

pixels for the whole Mediterranean Sea.

BE01 Blue Energy Power sources Blue Energy Typologies
UMA, 2014 (based on Aqua-RET Project, 2012;

4C Offshore, 2014; and DESERTEC Foundation, 2009)

This schematic typology map shows how Europe's coastal and maritime regions may be classified based on the existing renewable resources and 

the current development trends on blue energy.

Regions are represented by the predominant type of energy facilities that will exist across them as well as the environmental impacts associated 

with these energy production methods.

BE02 Blue Energy Power supply
Hypothetical supply of power to Europe, the Middle

East and North Africa.
DESERTEC Foundation, 2009

The map represents a sketch of possible infrastructure for a sustainable supply of power to Europe, the Middle East and North Africa (EU-MENA) 

proposed by the Trans-Mediterranean Renewable Energy Cooperation (TREC) network of researchers, precursor of the non-profit DESERTEC 

Foundation.

BE03 Blue Energy Wind power European wind power distribution
Aqua-RET Project, 2012

4C Offshore, 2014

This map shows the distribution of wind power across Europe. Offshore wind farms were classified according to the state in which the projects are: 

operating/approved, planned or cancelled. The level of wind resource across European seas is represented by 5 categories from Very low to Very 

high.

BE04 Blue Energy Wave power European wave resource distribution Aqua-RET Project, 2012 This map indicates the level of wave resource across European seas represented by 5 categories from Very low to Very high.

BE05 Blue Energy Wind power Mediterranean Sea wind power distribution
Aqua-RET Project, 2012

4C Offshore, 2014

This map shows the distribution of wind power across the Mediterranean Sea. Offshore wind farms were classified according to the state in which 

the projects are: operating/approved, planned or cancelled. The level of wind resource across the Meditteranean region is represented by 5 

categories from Very low to Very high.

BE06 Blue Energy Infrastructure Submarine cables in the Mediterranean Sea Greg Mahlknecht, www.cablemap.info, updated 28 -11-14
This map shows the distribution of energy and telecommunications submarine cables, and their landing stations, across the Mediterranean Sea 

region.

LF00 - Legal framework Coverage of some policy frameworks in the Mediterranean Basin

MAPAMED, database on Mediterranean Marine Protected Areas, 

MedPAN, RAC/SPA, 2014

Marine administrative boundaries, www.marineregions.org, 2014

Traffic Separation Schemes, opennauticalchart.org, 2015

Oil spills, Med-IAMER, 2015 (based on REMPEC, 1977-2014 and Cinirella 

et al., 2012)

Ports and transport routes, Eurostat, 2014, Plan Bleu, 2009

This map shows the heterogeneity in the spatial coverage of some relevant legal and policy frameworks in the Mediterranean to Med-IAMER´s 

objectives. It is to note that the policy frameworks illustrated is not exhaustive but rather used to show the heterogeneity of coverage of regional 

policies.
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Annex G 
Med-IAMER Project maps 
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Annex G: Med-IAMER Project maps

o Annex G.1: Maps of the Mediterranean Sea
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Combined pressure of climate change

Study regionsMED cooperation area Source: Increase in Sea Surface Temperature (SST), NCEAS, 2008
Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013 

ESPON Climate, ESPON, 2011

© UMA

The pressure on marine ecosystems due to climate change was determined by a composite indicator based
on the combined influence of two variables: sea surface temperature (SST) anomalies, where the
temperature exceeds a threshold value like the long-term mean (differences in anomaly frequency between
2000-2005 and 1985-1990), and sea level rise (SLR), which show the sea level rise trends in mm/year.
The assessment of climate change pressure on coastal areas correspond to ESPON Climate indicator
'Aggregate impact of climate change on Europe’s regions'. It is based on a weighted combination of physical,
environmental, social, economic and cultural potential impacts of climate change.

Land pressure
High
 
Low

Sea pressure
High
 
Low

No data
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Pressure in coastal regions due to climate change

Source: Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013
ESPON Climate, ESPON, 2011

Geology, Geomorphology and Erosion Trend Version, EEA, 2005

© UMA

The map shows climate change pressures on coastal regions of the Mediterranean Sea. Three variables are
considered: potential impacts in coastal regions produced by changes in exposure to storm surge events,
coastal erosion trends, and trends in absolute sea level rise (SLR).
Impacts due to storm surge events were calculated on the basis of regional storm surge heights projected by
the DIVA model for a 100 year return event and heightened by a 1 m sea level rise.

Change in exposure to coastal
storm surge events

No exposure
No/marginal impact
Low negative impact
Medium negative impact

Increase trend
 
Decrease trend

Trends in sea level

High negative impact

Erosion trends
Stable
Erosion
Aggradation

Study regions MED cooperation area No data
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Pressure of river flooding due to climate change

Study regions
MED cooperation area

Source: ESPON Climate, ESPON, 2011

© UMA

The map shows projected river flooding pressures on regions of the Mediterranean Sea. Potential impacts
due to river flooding were calculated as combination of regional exposure and sensivity to climate change,
and inundation depth changes calculated by comparing 1961-1990 and 2071-2100 river flooding projections
of the LISFLOOD model (based on CCLM A1B climate projections).

Potential impact of changes in
river flooding on population

No data

Low positive impact
No/marginal impact
Low negative impact
Medium negative impact
High negative impact
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Pressure of summer heat due to climate change

Study regions
MED cooperation area

Source: ESPON Climate, ESPON, 2011

© UMA

The map shows projected summer heat potential impacts on sensitive population (changes in summer days
above 25ºC on population older than 65 years). Impacts of summer heat were calculated as combination of
regional exposure and sensivity to climate change, and comparison of 1961-1990 and 2071-2100 climate
projections from the CCLM model for the IPCC SRES A1B scenario.

Potential impact of changes in
summer heat on population

No data

No/marginal impact
Low negative impact
Medium negative impact
High negative impact
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Marine exposure due to port activity: fishing

Source: DG Mare fishing fleet stats, 2014

The map shows the distribution of main fishing ports in the Mediterranean Sea and its corresponding area of
pressure (based on self calculations using the total capacity: tonnage of vessels). Ports are ranked by
tonnage per vessel (total gross tonnage, GT / number of vessels), which is an indicator of the average size of
the vessels in the port area.
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Aquaculture production: fish farms influence

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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Aquaculture production: production by km of coast

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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Aquaculture production:
production per capita, main species

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: EASIN database, JRC, 2014

Introduction of alien species by aquaculture is represented by the total number of species that have been
introduced due to the activities of aquaculture farms in the Mediterranean Sea, according to EASIN (JRC)
data. Number of species is distrubed in a grid cell with a resolution of 10 km. Map calssifications are based
on EASIN criteria.

© UMA

Study regions
MED cooperation area

Number of species
1 - 3
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7 - 10
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26 - 56

Alien species related to aquaculture activity
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52N-10E Source: FAO FishStat database, 2011

The map shows the weight represented by overexploited or very relevant species in the total fishing landings
of the Mediterranean Sea countries and FAO fishing regions (year 2011). Species list includes: Common
dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the
uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

Exploitation of marine regions:
landings of overexploited or relevant species

Study regionsMED cooperation area
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Source: FAO FishStat database, 2011
GFCM Statistical-Bulletin, 2011 and 2013

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and
FAO fishing regions (year 2011). Fishing power is measured in fishing regions (marine areas) as total
landings per vessel (catches in kg/number of vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing power is assessed based on the national
landings (kg) per km of Mediterranean coast (coasts shared with other seas are excluded) being a measure
of the pressure produced by land (countries) to the sea.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,
UNEP/MAP,2014.

Fishing power of Mediterranean countries:
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Source: FAO FishStat database, 2011GFCM Statistical-Bulletin, 2011 and 2013DG MARE, 2014

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and FAO
fishing regions (year 2011). Fishing power is measured in fishing regions (marine areas) as total landings per vessel
registered by the GFCM (catches in kg/number of vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing power is assessed based on the national landings (kg)
per kW of the fishing fleet* being a measure of the pressure (fishing effort) produced by land (countries) to the sea.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard
(Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and
social analysis of the uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.
*In this case, fleet engine power was calculated using DG MARE data on ports and fishing vessels. All vessels of
the Mediterranean Sea ports are considered, so the fleet may be overestimated beacuse vessels may fish in other
waters.

Fishing power of Mediterranean countries:
overexploited or relevant species © UMA
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing
regions for marine fish, crustaceans and molluscs species (year 2011). Fishing per capita is measured in kg
per person (landings in kg/total population). Landings density of the FAO  regions represents the total amount
of fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of
consumption and fish landings.

Fishing per capita and landings density 4.9
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing
regions for overexploited or very relevant species (year 2011). Fishing per capita is measured in kg per
person (landings in kg/total population). Landings density of the FAO regions represents the total amount of
fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of
consumption and fish landings.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,
UNEP/MAP,2014.

Fishing per capita and cathes density in the
Mediterranean: overexploited/relevant species
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the percentage of trawlers and dregers* respect the total fleet in each GFCM region,
indicating where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Sea bed exposure to fishing activity:
% Trawlers and dredgers

Study regionsMED cooperation area

Fishing Index
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Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses trawls and dredges* as fishing gear (vessels/km2) in
each GFCM region, indicating where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Sea bed exposure to fishing activity:
Density of trawls & dredgers (vessels/km2)

Study regionsMED cooperation area

Fishing Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of trawlers and dredgers* fleet (vessels/km2) in each GFCM region, indicating
where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Sea bed exposure to fishing activity:
Density of trawlers and dredgers (vessels/km2)

Study regionsMED cooperation area

Fishing Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses sorrounding and seine nets* as fishing gear
(vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for marine
specie.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques: 
Density of sorrounding and seine nets (vessels/km2)

Study regionsMED cooperation area

Fishing Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of seiners* (vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of seiners (vessels/km2)

Study regionsMED cooperation area

Fishing Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of tuna seiners* respect the total fleet (vessels/km2) in each GFCM region,
indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of tuna seiners (vessels/km2)

Fishing Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses hook and lines* as fishing gear (vessels/km2) in each
GFCM region, indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of hook and lines (vessels/km2)

Fishing Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of long liners* (vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of long liners (vessels/km2)

Fishing Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses gillnets and entangling nets* as fishing gear
(vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for marine
species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of gillnets and entangling nets (vessels/km2)

Fishing Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses traps* as fishing gear (vessels/km2) in each GFCM
region, indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques: 
Density of traps (vessels/km2)

Fishing Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of turtles in the Mediterranean Sea (density self
calculated using data on turtles observations) overlaid with the density of long liners* (vessels/km2) in each
GFCM region, indicating areas where bycatch will be potentially greater for turtles.
Species list includes the Loggerhead and Green Turtles. Species list is based on ‘Marine mammals and sea
turtles of the Mediterranean and Black Seas’, IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Turtle species exposure to bycatch:
Density of long liners and occurrence of turtles
Fishing Index

High

Low

Study regionsMED cooperation area

Turtle ocurrence
High
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of cetaceans in the Mediterranean Sea (density self
calculated using data on cetaceans observations) overlaid with the density of vessels that uses gillnets and
entangling nets* as fishing gear (vessels/km2) in each GFCM region, indicating areas where bycatch will be
potentially greater for cetaceans.
Species list includes the following cetaceans: Common Bottlenose Dolphin, Cuvier’s Beaked Whale, Fin
Whale, Long-finned Pilot Whale, Risso’s Dolphin, Short-beaked Common Dolphin, Sperm Whale, and Striped
Dolphin. Species list is based on ‘Marine mammals and sea turtles of the Mediterranean and Black Seas’,
IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Cetaceans species exposure to bycatch:
Density of gillnets and entangling nets, and occurrence
of cetaceans

Fishing Index
High
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Cetaceans ocurrence
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area Source: Fishing fleet stats, DG MARE, 2014
Ecosystem layers, NCEAS, 2008

Bathymetry, GEBCO, 2014
EMODnet, Biology Portal, 2014

The indicator shows the potential pressure generate by fishing activity in regions close to the coast (maximun
distance considered is 100 km). Three variables were taken into account to produce this indicator: fishing
effort, calculated by a classification of ports according to their fishing fleet tonnage, average vessel length
overall and number of trawlers, using the DG MARE database on ports and fishing fleet; soft bottoms above
1.000 meters depth, and main resident endangered species of cetaceans, turtles, sharks and rays threatened
by bycatch according to the IUCN Red List and reports.

Potential fishing pressure along the
Mediterranean Sea coast

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000

This map shows total fishing landings of the Mediterranean Sea countries and FAO fishing regions (year 2000).
Exploitation of marine regions. Year 2000.
Total landings.

Study regionsMED cooperation area
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2007

This map shows total fishing landings of the Mediterranean Sea countries and FAO fishing regions (year 2007).
Exploitation of marine regions. Year 2007.
Total landings.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2011

This map shows total fishing landings of the Mediterranean Sea countries and FAO fishing regions (year 2011).
Exploitation of marine regions. Year 2011.
Total landings.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000 and 2007

This map shows variations in total fishing landings of the Mediterranean Sea countries and FAO fishing
regions, between years 2000 and 2007. Positive values correspond to increases while negative numbers
represent decreases of fishing landings.

Exploitation of marine regions. Year 2000 to 2007.
Variation in total landings.

Study regionsMED cooperation area
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000 and 2011

This map shows variations in total fishing landings of the Mediterranean Sea countries and FAO fishing
regions, between years 2000 and 2011. Positive values correspond to increases while negative numbers
represent decreases of fishing landings.

Exploitation of marine regions. Year 2000 to 2011.
Variation in total landings. © UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2007 and 2011

This map shows variations in total fishing landings of the Mediterranean Sea countries and FAO fishing
regions, between years 2007 and 2011. Positive values correspond to increases while negative numbers
represent decreases of fishing landings.

Exploitation of marine regions. Year 2007 to 2011.
Variation in total landings. © UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000

The map shows the weight represented by overexploited or very relevant species in the total fishing landings
of the Mediterranean Sea countries and FAO fishing regions (year 2000). Species list includes: Common
dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the
uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2007

The map shows the weight represented by overexploited or very relevant species in the total fishing landings
of the Mediterranean Sea countries and FAO fishing regions (year 2007). Species list includes: Common
dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the
uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

Exploitation of marine regions. Year 2007.
Landings of overexploited or relevant species.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2011

The map shows the weight represented by overexploited or very relevant species in the total fishing landings
of the Mediterranean Sea countries and FAO fishing regions (year 2011). Species list includes: Common
dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the
uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

Exploitation of marine regions. Year 2011.
Landings of overexploited or relevant species.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000 and 2007

The map shows variations in the weight represented by overexploited or very relevant species in the total
fishing landings of the Mediterranean Sea countries and FAO fishing regions, between year 2000 and 2007.
Positive values correspond to increases while negative numbers represent decreases of fishing landings.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,

Exploitation of marine regions. Year 2000 to 2007.
Variation in landings of overexploited or relevant species. © UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2000 and 2011

The map shows variations in the weight represented by overexploited or very relevant species in the total
fishing landings of the Mediterranean Sea countries and FAO fishing regions, between year 2000 and 2011.
Positive values correspond to increases while negative numbers represent decreases of fishing landings.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,

Exploitation of marine regions. Year 2000 to 2011.
Variation in landings of overexploited or relevant species. © UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: FAO FishStat database, 2007 and 2011

The map shows variations in the weight represented by overexploited or very relevant species in the total
fishing landings of the Mediterranean Sea countries and FAO fishing regions, between year 2007 and 2011.
Positive values correspond to increases while negative numbers represent decreases of fishing landings.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,

Exploitation of marine regions. Year 2007 to 2011.
Variation in landings of overexploited or relevant species. © UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2000

This map shows total fishing vessels by port in the Mediterranean Sea region (year 2000). Only ports with more
than 50 vessels are considered.

© UMANumber of vessels by port in 2000.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2007

This map shows total fishing vessels by port in the Mediterranean Sea region (year 2007). Only ports with more
than 50 vessels are considered.

© UMANumber of vessels by port in 2007.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2014

This map shows total fishing vessels by port in the Mediterranean Sea region (year 2014). Only ports with more
than 50 vessels are considered.

Number of vessels by port in 2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variations in total fishing vessels by port in the Mediterranean Sea region (year 2000 to
2007). Ports in orange correspond to increases while ports coloured in purple represent decreases in number of
vessels. Only ports with more than 50 vessels are considered.

© UMA

Study regions
MED cooperation area

Variation in number of vessels by port between 2000
and 2007.

Source: DG Mare fishing fleet stats, 2000 and 2007
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variations in total fishing vessels by port in the Mediterranean Sea region (year 2000 to
2014). Ports in orange correspond to increases while ports coloured in purple represent decreases in number of
vessels. Only ports with more than 50 vessels are considered.

© UMA

Study regions
MED cooperation area

Variation in number of vessels by port between 2000
and 2014.

Source: DG Mare fishing fleet stats, 2000 and 2014
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variations in total fishing vessels by port in the Mediterranean Sea region (year 2007 to
2014). Ports in orange correspond to increases while ports coloured in purple represent decreases in number of
vessels. Only ports with more than 50 vessels are considered.

© UMA

Study regions
MED cooperation area

Variation in number of vessels by port between 2007
and 2014.

Source: DG Mare fishing fleet stats, 2007 and 2014
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2000

This map shows average length overall (LOA in meters) of fishing vessels by port in the Mediterranean Sea
region (year 2000). Only ports with more than 50 vessels are considered.

© UMAAverage length overall (m) of vessels by port in 2000.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2007

This map shows average length overall (LOA in meters) of fishing vessels by port in the Mediterranean Sea
region (year 2007). Only ports with more than 50 vessels are considered.

© UMAAverage length overall (m) of vessels by port in 2007.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2014

This map shows average length overall (LOA in meters) of fishing vessels by port in the Mediterranean Sea
region (year 2014). Only ports with more than 50 vessels are considered.

© UMAAverage length overall (m) of vessels by port in 2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variation in average length overall (LOA in meters) of fishing vessels by port in the
Mediterranean Sea region (year 2000 to 2007). Ports in orange correspond to increases while ports coloured
in purple represent decreases in LOA. Only ports with more than 50 vessels are considered.

© UMAVariation in average length overall (m) of vessels by
port between 2000 and 2007.

Source: DG Mare fishing fleet stats, 2000 and 2007
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variation in average length overall (LOA in meters) of fishing vessels by port in the
Mediterranean Sea region (year 2000 to 2014). Ports in orange correspond to increases while ports coloured
in purple represent decreases in LOA. Only ports with more than 50 vessels are considered.

© UMAVariation in average length overall (m) of vessels by
port between 2000 and 2014.

Source: DG Mare fishing fleet stats, 2000 and 2014
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

This map shows the variation in average length overall (LOA in meters) of fishing vessels by port in the
Mediterranean Sea region (year 2007 to 2014). Ports in orange correspond to increases while ports coloured
in purple represent decreases in LOA. Only ports with more than 50 vessels are considered.

© UMAVariation in average length overall (m) of vessels by
port between 2007 and 2014.

Source: DG Mare fishing fleet stats, 2007 and 2014
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2000

This map shows the total tonnage in Gross Tonnage (GT) of all fishing vessels by port in the Mediterranean
Sea region (year 2000). Only ports with more than 50 vessels are considered.

© UMATotal tonnage (GT) of fishing vessels by port in 2000.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2007

This map shows the total tonnage in Gross Tonnage (GT) of all fishing vessels by port in the Mediterranean
Sea region (year 2007). Only ports with more than 50 vessels are considered.

© UMATotal tonnage (GT) of fishing vessels by port in 2007.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2014

This map shows the total tonnage in Gross Tonnage (GT) of all fishing vessels by port in the Mediterranean
Sea region (year 2014). Only ports with more than 50 vessels are considered.

© UMATotal tonnage (GT) of fishing vessels by port in 2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2000 and 2007

This map shows the variations in total tonnage, in Gross Tonnage (GT), of all fishing vessels by port in the
Mediterranean Sea region (year 2000 and 2007). Ports in orange correspond to increases while ports
coloured in purple represent decreases in fleet total tonnage. Only ports with more than 50 vessels are
considered.

© UMAVariation in total tonnage (GT) of fishing vessels by
port between 2000 and 2007.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2000 and 2014

This map shows the variations in total tonnage, in Gross Tonnage (GT), of all fishing vessels by port in the
Mediterranean Sea region (year 2000 and 2014). Ports in orange correspond to increases while ports
coloured in purple represent decreases in fleet total tonnage. Only ports with more than 50 vessels are
considered.

© UMAVariation in total tonnage (GT) of fishing vessels by
port between 2000 and 2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2007 and 2014

This map shows the variations in total tonnage, in Gross Tonnage (GT), of all fishing vessels by port in the
Mediterranean Sea region (year 2007 and 2014). Ports in orange correspond to increases while ports
coloured in purple represent decreases in fleet total tonnage. Only ports with more than 50 vessels are
considered.

© UMAVariation in total tonnage (GT) of fishing vessels by
port between 2007 and 2014.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area
Source: Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by coastal population density,
based on data modelled by a Lagrangian particle tracking model to simulate 30 years of input and transport
floating debris in the world ocean. The relative contribution of different sources to the total amount was taken
into account. This maps shows the marine litter accumulation after 30 years of inputs related to coastal
population density.
Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and
Corsica (marine litter density average over 15 years).

Marine litter by population influence
Pressure Index
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© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area
Source: Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by maritime transport, based
on data modelled by a Lagrangian particle tracking model to simulate 30 years of input and transport floating
debris in the world ocean. The relative contribution of different sources to the total amount was taken into
account. This maps shows the marine litter accumulation after 30 years of maritime inputs over global
shipping routes.
Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and
Corsica (marine litter density average over 15 years).

Marine litter by transport influence
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Marine exposure due to offshore oil and gas indusrty

Study regionsMED cooperation area
Source: Clarkson Research Services, Dec, 2010

France and Tukey: Eurostat, 2012
Italy: DG RME, 2013

Port data, Eurostat, 2012
Digitalization based on Bailstein, M.; Bournay, E., Environment and Security in the Mediterranean Desertification, ENVSEC, 2009

The map present the activity of  oil and gas industry in the Mediterranean Sea, including the offshore
production by country, the distribution of main loading/unloading ports for crude oil, refineries, and coastal
and offshore gas extraction fields. Pressure on marine regions are represented by the influence area of ports
and refineries: self calculations based on data on tankers activity in ports (tonnage in GT).

Oil and gas infrastructure
$+ Coastal refineries
#* Gas fields
!. Oil load/unload ports
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Oil spills density

Study regionsMED cooperation area
Source: REMPEC, 1977-2014

Cinirella et al., 2012, based on JRC 2009

Pressures generated by oil spills are represented as a density layer calculated using data on ship accidents
and oil discharges between 1977 - 2014 registered in the database of the Mandate of the Regional Marine
Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC), and also the oil spills map
generated by Cinirella et al., 2012 (based on JRC 2009 data). Map shows the spacial distribution of the
frequency of oil spills in the Mediterranean Sea, indicating where the probability of an oil discharge is higher.

Pressure Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map showing bed places per km2 as an indicator of the local intensity of tourism capacity.
This index is based on Eurostat tourism statistic on bed places and the DMSP-OLS Nighttime Lights Time
Series image. Eurostat's tourism capacity statistics differentiate between coastal and non-coastal areas within
a NUTS2 region. The total number of beds in coastal areas of a NUTS2 region was disaggregated to the
most intense nighttime light emission pixels of the Nighttime Lights Time Series assuming that most bed
places are located in areas with high nighttime light emissions. Results are showing low to high intensive

Density of tourism capacity:
Number of beds per km2 in coastal areas

Study regionsMED cooperation area
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© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of establishments per km2, as an indicator of the local intensity of tourism
capacity.
This pressure index is based on Eurostat tourism statistic on number of tourism accommodation
establishments and the DMSP-OLS Nighttime Lights Time Series image. Eurostat's tourism capacity statistics
differentiate between coastal and non-coastal areas within a NUTS2 region. The total number of
establishments in coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light

Density of tourism capacity:
Number of establishments per km2 in coastal areas

Study regionsMED cooperation area

Pressure Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

Map showing the number of tourists arriving in NUTS2-regions indicating the demand of regional tourism
infrastructure.
The pressure index is based on the number of arrivals in NUTS 2 regions of the MED cooperation area, from
Eurostat statistics. Further downscaling was not possible due to missing differentiation between coastal and
non-coastal areas.

Arrivals at tourist accommodation establishments

Study regionsMED cooperation area

No Data

Pressure Index
© UMA
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0 500 Km± ETRS 1989 LAEA
52N-10E

Marinas in the Mediterranean Sea

Study regionsMED cooperation area Source: Plan Bleu,2014
Spanish Yachting Port Federation, 2014

Portbooker.com, 2014
EEA, 2014

© UMA

The main map shows the number of moorings in marina ports per kilometre of coastline for each NUTS3
region.The insert maps highlight the most striking cases of high intensity marina pressure on marine
ecosystems,
The dispersal of yachting port-derived pollution was modeled as a diffusive plume up to 20 km based on the data
on mooring capacity of each yachting port. The spatial proximity of yachting ports increases the overall
pressures.
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of nights in coastal areas per km2, as an indicator of the local intensity of
tourism demand.
This pressure index is based on Eurostat tourism statistic on number of tourism nights in accommodation
establishments and the DMSP-OLS Nighttime Lights Time Series image. Eurostat's tourism demand statistics
differentiate between coastal and non-coastal areas within a NUTS2 region. The total number of nights in
coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light emission pixels of the

Density of tourism demand: 
Nights per km2 in coastal areas

Study regionsMED cooperation area

Pressure Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in
groups according to its level of activity: goods transport in thousand tonnes. This classification is used as a
proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions
are represented by the port influence area (self calculations), based also on their activity level.

Marine exposure due to port activity:
Goods transport (thousand tonnes)

Port Influence
High

Low

Study regionsMED cooperation area

Port Index
High

Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in
groups according to its level of activity: passenger transport in thousand passengers.This classification is
used as a proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self calculations), based also on their activity
level.

Marine exposure due to port activity:
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Port Influence
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Port Index
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Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

Map presents the distribution of main ferry ports in the Mediterranean Sea. Ports are classified in groups
according to its level of activity: ferry transport in thousand passengers. This classification is used as a proxy
of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions are
represented by the port influence area (self calculations), based also on their activity level.

Marine exposure due to port activity:
Ferry transport (thousand passengers)

Port Influence
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Port Index
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Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

Map presents the distribution of main cruise ports in the Mediterranean Sea. Ports are classified in groups
according to its level of activity: cruise transport in thousand passengers. This classification is used as a
proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions
are represented by the port influence area (self calculations), based also on their activity level.
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Port Influence
High

Low

Port Index
High

Low

Study regionsMED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area Source: Eurostat, 2012
Ocean-Based Pollution, NCEAS, 2008

REMPEC, 1977-2014; Cinirella et al, 2012

The map represents the degree of pressure based on the intensity of transport in the Mediterranean Sea.
Three variables were taken into account: vessels traffic, port activity and oil spills.
Shipping data (Halpern et al., 2008) provide an estimate of the occurrence of ships at a particular location,
and therefore an estimate of the amount of pollution they produce (via fuel leaks, oil discharge, waste
disposal, etc.), under the assumption that traveling ships primarily affect their immediate waters. The
dispersal of port-derived pollution was modeled as a diffusive plume based on data of transport of goods
(thousand tonnes) and passengers (thousand passengers). Pressures generated by oil spills and other
pollution releases are represented as a density layer based on data registered by the REMPEC, and also the
oil spills map generated by Cinirella et al, 2012 (based on JRC 2009 data).

Intensity of pollution by maritime transport
Pressure Index
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Low

© UMA

Area influenced by lack of data
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52N-10E

Study regionsMED cooperation area

Source: Shipping lanes, NCEAS, 2008

Map shows the intensity level of transport ships activity in the Mediterranean Sea. Shipping lanes data
(Halpern et al., 2008, based on VOS program data) has been rescaled as an indicator of the dregree of
pressure produce by vessels traffic, which is directly proportional to the number of ships passing through a
particular area. Regions with higher traffic experience greater pressure (eg, higher levels of underwater
noise).

Intensity of maritime traffic
Pressure Index

High

Low

© UMA
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Study regions

MED cooperation area

Source: EASIN database, JRC, 2014

Introduction of alien species by transport is represented by the total number of species that have been
introduced due to the activities of vessels and ports in the Mediterranean Sea, according to EASIN (JRC)
data. Number of species is distrubed in a grid cell with a resolution of 10 km. Map classifications are based
on EASIN criteria.

Alien species related to transport activity © UMA
Number of species
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16 - 24
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E

Study regions
MED cooperation area

Source: REMPEC, 2008-2014
Pollution by maritime transport, Med-IAMER, 2015

The map shows the distribution of ship alerts and accidents along the Mediterranean Sea, between 2008 -
2014, registered in the database of the Mandate of the Regional Marine Pollution Emergency Response
Centre for the Mediterranean Sea (REMPEC). Database includes accidents that caused pollution by oil or
other hazardous and noxious substances (HNS), or were likely to cause it.

Alerts and accidents between 2008 and 2014
Polution Pressure Index

© UMA
Accident type
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Fire/Explosion
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: NCEAS, 2008

This maps shows the degree of nutrient inputs from inland sources along the Mediterranean coastal region.
The layer is based on FAO national statistics on average annual use of fertilizers (nutrients) for the years
1993-2002, distributed across landscapes in agricultural lands with disagregation techniques.

Degree of Nutrient inputs

Study regionsMED cooperation area

Pressure Index
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Low

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: EEA, 2013

Map representing the mean degree of soil sealing per NUTS 3 regions as an indicator of the pressure of
urbanization on coastal areas.
The pressure index is based on the EEA dataset of built-up and non built-up areas including continuous
degree of soil sealing ranging from 0 - 100% in spatial resolution (100 x 100 m), aggregated at NUTS 3 level
(+ AL, BH, ME).

Degree of Soil Sealing
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Low

© UMA
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Study regionsMED cooperation area

Source: ETC-UMA, 2015

The map represents the Cumulative Pressure Indicator. This indicator combines the effect of six socio-
economic and environmental drivers of pressure: climate change, fishing, aquaculture, maritime transport,
coastal tourism and marine litter.

Cumulative Pressure Indicator © UMA

Area influenced by lack of data

 
Low: 0.35

High: 4.40
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52N-10E

Study regionsMED cooperation area

Source: ETC-UMA, 2015

The map represents the Cumulative Pressure Indicator. This indicator combines the effect of six socio-
economic and environmental drivers of pressure: climate change, fishing, aquaculture, maritime transport,
coastal tourism and marine litter.

Cumulative Pressure Indicator: pressure categories © UMA

Area influenced by lack of data

Very Low (0.35 - 1.45)
Low (1.46 - 1.92)
Medium (1.93 - 2.34)
High (2.35 - 2.81)
Very High (2.82 - 4.40)
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52N-10E

Legal protection in the Mediterranean Sea

Study regionsMED cooperation area

Source: MAPAMED, the database on Mediterranean Marine Protected Areas, MedPAN, RAC/SPA, 2014.

© UMA

Map shows the number of MPA legal designation categories overlapping on 1ha pixels in the Mediterranean
Sea. The indicator of legal protection was made by summing all the legal designation categories overlapping on
each 1ha pixel across the whole Mediterranean Sea.
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Management effort in the Mediterranean Sea

Study regionsMED cooperation area

Source: MAPAMED, the database on Mediterranean Marine Protected Areas, MedPAN, RAC/SPA, 2014.

© UMA

Map shows management effort in Mediterranean MPAs; i.e., legally designated MPAs that have management
plan and/or permanent staff and/or boats for research and surveillance. The ecoregions scoring highest in
management effort were: Adriatic, Levantine Sea and Western Mediterranean, although the absolute and relative
area afforded the highest management effort in each of them is nearly negligible. By countries, Algeria, France,
Italy and Lebanon reach the highest management effort for some of their MPAs.
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Marine protection by Mediterranean Sea MPAs 

Study regionsMED cooperation area

Source: MAPAMED, the database on Mediterranean Marine Protected Areas, MedPAN, RAC/SPA, 2014.

© UMA

This maps shows marine biodiversity protection by Mediterranean MPAs by combining areas of legal and
managerial protection in an overall response index.
A protection index was created by summing up one simple indicator (legal protection) and one composite
indicator (managerial protection) for 1ha pixels for the whole Mediterranean Sea.
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Study regions

Source: UMA, 2014 (based on Aqua-RET Project, 2012;
4C Offshore, 2014; and DESERTEC Foundation, 2009)

© UMA

This schematic typology map shows how Europe's coastal and
maritime regions may be classified based on the existing
renewable resources and the current development trends on
blue energy.
Regions are represented by the predominant type of energy
facilities that will exist across them as well as the
environmental impacts associated with these energy
production methods.

Blue Energy Typologies

0 500 Km

Power Typology
Predominance of solar energy
Combination of solar and wind energy
Predominance of wind energy
Wind typology influenced by lack of data
Predominance of wave energy
Wave typology influenced by lack of data
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Study regionsMED cooperation area

Source: DESERTEC Foundation, 2009

Hypothetical supply of power to Europe, the Middle
East and North Africa.
Power plants and infrastructure

!( Biomass
!( Concentrating solar power
!( Geothermal

!( Hydro
!( Photovoltaics
!( Wind

Proposed submarine power lines

0 500 Km

The map represents a sketch of possible infrastructure for a
sustainable supply of power to Europe, the Middle East and
North Africa (EU-MENA) proposed by the Trans-
Mediterranean Renewable Energy Cooperation (TREC)
network of researchers, precursor of the non-profit
DESERTEC Foundation.
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Study regionsMED cooperation area

Source: Aqua-RET Project, 2012
4C Offshore, 2014

0 500 Km

This map shows the distribution of wind power across Europe.
Offshore wind farms were classified according to the state in
which the projects are: operating/approved, planned or
cancelled. The level of wind resource across European seas is
represented by 5 categories from Very low to Very high.

European wind power distribution
Wind resource

Very low
Low
Medium
High
Very high

nm Cancelled

Offshore wind farms
nm Operating or approved
nm Planned
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© UMA

± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area

Source: Aqua-RET Project, 2012

0 500 Km

This map indicates the level of wave resource across
European seas represented by 5 categories from Very low to
Very high.

Wave resource
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European wave resource distribution
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Source: Aqua-RET Project, 2012
4C Offshore, 2014

This map shows the distribution of wind power across the Mediterranean Sea. Offshore wind farms were
classified according to the state in which the projects are: operating/approved, planned or cancelled. The level
of wind resource across the Meditteranean region is represented by 5 categories from Very low to Very high.

Mediterranean Sea wind power distribution

Study regions
MED cooperation area

© UMA
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: Greg Mahlknecht, www.cablemap.info, updated 28 -11-14

This map shows the distribution of energy and telecommunications submarine cables, and their landing
stations, across the Mediterranean Sea region.

Submarine cables in the Mediterranean Sea

Study regionsMED cooperation area

© UMA
Energy and telecommunications infrastructure
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Submarine cables
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Coverage of some policy frameworks in the Mediterranean Basin

Source: MAPAMED, database on Mediterranean Marine Protected Areas, MedPAN, RAC/SPA, 2014
Marine administrative boundaries, www.marineregions.org, 2014

Traffic Separation Schemes, opennauticalchart.org, 2015
Oil spills, Med-IAMER, 2015 (based on REMPEC, 1977-2014 and Cinirella et al, 2012)

Ports and transport routes, Eurostat, 2014, Plan Bleu, 2009

© UMA

This map shows the heterogeneity in the spatial coverage of some relevant legal and
policy frameworks in the Mediterranean to Med-IAMER´s objectives. It is to note that the
policy frameworks illustrated is not exhaustive but rather used to show the heterogeneity
of coverage of regional policies.

Oil spills
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Pelagos Sanctuary for Medite-
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Specially Protected Areas of
Mediterranean Importance
IMO - Particulary Sea Sensitive Area
IMO - Particulary Sea Sensitive Area
(ongoing project of declaration)

MED cooperation area
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nm Euro-Mediterranean Partnership
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Annex G: Med-IAMER Project maps

o Annex G.2: Maps of the Western Mediterranean Ecoregion
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Combined pressure of climate change

Study regionsMED cooperation area Source: Increase in Sea Surface Temperature (SST), NCEAS, 2008
Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013 

ESPON Climate, ESPON, 2011

The pressure on marine ecosystems due to climate change was determined by a composite indicator based
on the combined influence of two variables: sea surface temperature (SST) anomalies, where the
temperature exceeds a threshold value like the long-term mean (differences in anomaly frequency between
2000-2005 and 1985-1990), and sea level rise (SLR), which show the sea level rise trends in mm/year.
The assessment of climate change pressure on coastal areas correspond to ESPON Climate indicator
'Aggregate impact of climate change on Europe’s regions'. It is based on a weighted combination of physical,
environmental, social, economic and cultural potential impacts of climate change.

Land pressure
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Sea pressure
High
 
Low

© UMA
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Pressure in coastal regions due to climate change

Source: Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013
ESPON Climate, ESPON, 2011

Geology, Geomorphology and Erosion Trend Version, EEA, 2005

© UMA

The map shows climate change pressures on coastal regions of the Mediterranean Sea. Three variables are
considered: potential impacts in coastal regions produced by changes in exposure to storm surge events,
coastal erosion trends, and trends in absolute sea level rise (SLR).
Impacts due to storm surge events were calculated on the basis of regional storm surge heights projected by
the DIVA model for a 100 year return event and heightened by a 1 m sea level rise.

Change in exposure to coastal
storm surge events
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No/marginal impact
Low negative impact
Medium negative impact
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Decrease trend

Trends in sea level

High negative impact

Erosion trends
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Pressure of river flooding due to climate change

Study regions
MED cooperation area

Source: ESPON Climate, ESPON, 2011

© UMA

The map shows projected river flooding pressures on regions of the Mediterranean Sea. Potential impacts
due to river flooding were calculated as combination of regional exposure and sensivity to climate change,
and inundation depth changes calculated by comparing 1961-1990 and 2071-2100 river flooding projections
of the LISFLOOD model (based on CCLM A1B climate projections).

Potential impact of changes in
river flooding on population
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Low negative impact
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High negative impact
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Pressure of summer heat due to climate change

Study regions
MED cooperation area

Source: ESPON Climate, ESPON, 2011

© UMA

The map shows projected summer heat potential impacts on sensitive population (changes in summer days
above 25ºC on population older than 65 years). Impacts of summer heat were calculated as combination of
regional exposure and sensivity to climate change, and comparison of 1961-1990 and 2071-2100 climate
projections from the CCLM model for the IPCC SRES A1B scenario.

Potential impact of changes in
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± ETRS 1989 LAEA
52N-10E Source: DG Mare fishing fleet stats, 2014

The map shows the distribution of main fishing ports in the Mediterranean Sea and its corresponding area of
pressure (based on self calculations using the total capacity: tonnage of vessels). Ports are ranked by
tonnage per vessel (total gross tonnage, GT / number of vessels), which is an indicator of the average size of
the vessels in the port area.
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© UMAMarine exposure due to port activity: fishing
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Aquaculture production: fish farms influence

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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Aquaculture production: production by km of coast

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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Aquaculture production:
production per capita, main species

Study regionsMED cooperation area Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et al., 2012 and EMODnet, 2014) and the total
aquaculture production by km of coast (kg/km of coast) in the Mediterranean Sea for year 2012. Only
Mediterranean production and coast are considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at which they produce pressure (20 km according
to 'Human uses, pressures and impacts in the eastern North Sea, HELCOM, 2012').
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0 500 1000 Km± ETRS 1989 LAEA
52N-10E Source: EASIN database, JRC, 2014

Introduction of alien species by aquaculture is represented by the total number of species that have been
introduced due to the activities of aquaculture farms  in the Mediterranean Sea, according to EASIN (JRC)
data. Number of species is distrubed in a grid cell with a resolution of 10 km. Map calssifications are based
on EASIN criteria.

© UMA
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52N-10E Source: FAO FishStat database, 2011

The map shows the weight represented by overexploited or very relevant species in the total fishing landings
of the Mediterranean Sea countries and FAO fishing regions (year 2011). Species list includes: Common
dolphinfish, European anchovy, European hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and social analysis of the
uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.

Exploitation of marine regions:
landings of overexploited or relevant species
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Source: FAO FishStat database, 2011
GFCM Statistical-Bulletin, 2011 and 2013

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and
FAO fishing regions (year 2011). Fishing power is measured in fishing regions (marine areas) as total
landings per vessel (catches in kg/number of vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing power is assessed based on the national
landings (kg) per km of Mediterranean coast (coasts shared with other seas are excluded) being a measure
of the pressure produced by land (countries) to the sea.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,
UNEP/MAP,2014.

Fishing power of Mediterranean countries:
overexploited or relevant species © UMA

Sea region landings: kg/vessel Country landings per km
coastline: kg/km

Low

High

Low

HighHigh

Low

1.425

Study regionsMED cooperation area

3.757

2.830
20.437

0 500 KmA-121



12.918

4.264

28.370

5,49

5,58

6,88

21,11

5,64

0,58

7,61

3,1

0,46

± ETRS 1989 LAEA
52N-10E

Source: FAO FishStat database, 2011GFCM Statistical-Bulletin, 2011 and 2013DG MARE, 2014

Map presents the fishing power for overexploited or very relevant species in the Mediterranean countries and FAO
fishing regions (year 2011). Fishing power is measured in fishing regions (marine areas) as total landings per vessel
registered by the GFCM (catches in kg/number of vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing power is assessed based on the national landings (kg)
per kW of the fishing fleet* being a measure of the pressure (fishing effort) produced by land (countries) to the sea.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European pilchard
(Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on 'Economic and
social analysis of the uses of the coastal and marine waters in the Mediterranean, UNEP/MAP,2014.
*In this case, fleet engine power was calculated using DG MARE data on ports and fishing vessels. All vessels of
the Mediterranean Sea ports are considered, so the fleet may be overestimated beacuse vessels may fish in other
waters.

Fishing power of Mediterranean countries:
overexploited or relevant species © UMA
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing
regions for marine fish, crustaceans and molluscs species (year 2011). Fishing per capita is measured in kg
per person (landings in kg/total population). Landings density of the FAO  regions represents the total amount
of fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of
consumption and fish landings.
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries and the landings density in FAO fishing
regions for overexploited or very relevant species (year 2011). Fishing per capita is measured in kg per
person (landings in kg/total population). Landings density of the FAO regions represents the total amount of
fishing per km2 (landings in kg/surface in km2). Both serve as an indicator of the spatial distribution of
consumption and fish landings.
Species list includes: Common dolphinfish, European anchovy, European hake, Red mullet, European
pilchard (Sardine), Norway lobster, Deep-water rose shrimp, and Common pandora. The list is based on
'Economic and social analysis of the uses of the coastal and marine waters in the Mediterranean,
UNEP/MAP,2014.
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the percentage of trawlers and dregers* respect the total fleet in each GFCM region,
indicating where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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% Trawlers and dredgers
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses trawls and dreges* as fishing gear (vessels/km2) in each
GFCM region, indicating where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Sea bed exposure to fishing activity:
Density of trawls & dredgers (vessels/km2)

Study regionsMED cooperation area
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of trawlers and dredgers* fleet (vessels/km2) in each GFCM region, indicating
where the pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Sea bed exposure to fishing activity:
Density of trawlers and dredgers (vessels/km2)

Study regionsMED cooperation area
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses sorrounding and seine nets* as fishing gear
(vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for marine
specie.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques: 
Density of sorrounding and seine nets (vessels/km2)
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of seiners* (vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of seiners (vessels/km2)
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of tuna seiners* respect the total fleet (vessels/km2) in each GFCM region,
indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses hook and lines* as fishing gear (vessels/km2) in each
GFCM region, indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.

Fishing techniques:
Density of hook and lines (vessels/km2)
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of long liners* (vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses gillnets and entangling nets* as fishing gear
(vessels/km2) in each GFCM region, indicating areas where bycatch will be potentially greater for marine
species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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± ETRS 1989 LAEA
52N-10E Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses traps* as fishing gear (vessels/km2) in each GFCM
region, indicating areas where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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0 500 Km± ETRS 1989 LAEA
52N-10E

Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of turtles in the Mediterranean Sea (density self
calculated using data on turtles observations) overlaid with the density of long liners* (vessels/km2) in each
GFCM region, indicating areas where bycatch will be potentially greater for turtles.
Species list includes the Loggerhead and Green Turtles. Species list is based on ‘Marine mammals and sea
turtles of the Mediterranean and Black Seas’, IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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Density of long liners and occurrence of turtles
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Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of cetaceans in the Mediterranean Sea (density self
calculated using data on cetaceans observations) overlaid with the density of vessels that uses gillnets and
entangling nets* as fishing gear (vessels/km2) in each GFCM region, indicating areas where bycatch will be
potentially greater for cetaceans.
Species list includes the following cetaceans: Common Bottlenose Dolphin, Cuvier’s Beaked Whale, Fin
Whale, Long-finned Pilot Whale, Risso’s Dolphin, Short-beaked Common Dolphin, Sperm Whale, and Striped
Dolphin. Species list is based on ‘Marine mammals and sea turtles of the Mediterranean and Black Seas’,
IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different fishing gears, so one vessel can produce
pressures in different ways.
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Density of gillnets and entangling nets, and occurrence
of cetaceans
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0 500 Km± ETRS 1989 LAEA
52N-10E

Study regionsMED cooperation area Source: Fishing fleet stats, DG MARE, 2014
Ecosystem layers, NCEAS, 2008

Bathymetry, GEBCO, 2014
EMODnet, Biology Portal, 2014

The indicator shows the potential pressure generate by fishing activity in regions close to the coast (maximun
distance considered is 100 km). Three variables were taken into account to produce this indicator: fishing
effort, calculated by a classification of ports according to their fishing fleet tonnage, average vessel length
overall and number of trawlers, using the DG MARE database on ports and fishing fleet; soft bottoms above
1.000 meters depth, and main resident endangered species of cetaceans, turtles, sharks and rays threatened
by bycatch according to the IUCN Red List and reports.

Potential fishing pressure along the
Mediterranean Sea coast

© UMA
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Study regionsMED cooperation area
Source: Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by coastal population density,
based on data modelled by a Lagrangian particle tracking model to simulate 30 years of input and transport
floating debris in the world ocean. The relative contribution of different sources to the total amount was taken
into account. This maps shows the marine litter accumulation after 30 years of inputs related to coastal
population density.
Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and
Corsica (marine litter density average over 15 years).
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Study regionsMED cooperation area
Source: Lebreton et al., 2012

IFREMER, 2014

This indicator represents the degree of accumulation of marine litter produced by maritime transport, based
on data modelled by a Lagrangian particle tracking model to simulate 30 years of input and transport floating
debris in the world ocean. The relative contribution of different sources to the total amount was taken into
account. This maps shows the marine litter accumulation after 30 years of maritime inputs over global
shipping routes.
Data from IFREMER were integrated in order to enrich the indicator in the area of the Gulf of Lion and
Corsica (marine litter density average over 15 years).
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Marine exposure due to offshore oil and gas indusrty

Study regionsMED cooperation area
Source: Clarkson Research Services, Dec, 2010

France and Tukey: Eurostat, 2012
Italy: DG RME, 2013

Port data, Eurostat, 2012
Digitalization based on Bailstein, M.; Bournay, E., Environment and Security in the Mediterranean Desertification, ENVSEC, 2009

The map present the activity of  oil and gas industry in the Mediterranean Sea, including the offshore
production by country, the distribution of main loading/unloading ports for crude oil, refineries, and coastal
and offshore gas extraction fields. Pressure on marine regions are represented by the influence area of ports
and refineries: self calculations based on data on tankers activity in ports (tonnage in GT).
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Oil spills density

Study regionsMED cooperation area
Source: REMPEC, 1977-2014

Cinirella et al, 2012., based on JRC 2009

Pressures generated by oil spills are represented as a density layer calculated using data on ship accidents
and oil discharges between 1977 - 2014 registered in the database of the Mandate of the Regional Marine
Pollution Emergency Response Centre for the Mediterranean Sea (REMPEC), and also the oil spills map
generated by Cinirella et al., 2012 (based on JRC 2009 data). Map shows the spacial distribution of the
frequency of oil spills in the Mediterranean Sea, indicating where the probability of an oil discharge is higher.
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map showing bed places per km2 as an indicator of the local intensity of tourism capacity.
This index is based on Eurostat tourism statistic on bed places and the DMSP-OLS Nighttime Lights Time
Series image. Eurostat's tourism capacity statistics differentiate between coastal and non-coastal areas within
a NUTS2 region. The total number of beds in coastal areas of a NUTS2 region was disaggregated to the
most intense nighttime light emission pixels of the Nighttime Lights Time Series assuming that most bed
places are located in areas with high nighttime light emissions. Results are showing low to high intensive
tourism capacity per km2 pixel.

Density of tourism capacity:
Number of beds per km2 in coastal areas

Study regionsMED cooperation area
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of establishments per km2, as an indicator of the local intensity of tourism
capacity.
This pressure index is based on Eurostat tourism statistic on number of tourism accommodation
establishments and the DMSP-OLS Nighttime Lights Time Series image. Eurostat's tourism capacity statistics
differentiate between coastal and non-coastal areas within a NUTS2 region. The total number of
establishments in coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light
emission pixels of the Nighttime Lights Time Series assuming that most bed places are located in areas with
high nighttime light emissions. Results are showing low to high intensive tourism capacity per km2 pixel.

Density of tourism capacity:
Number of establishments per km2 in coastal areas

Study regionsMED cooperation area
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52N-10E Source: Eurostat, 2012

Map showing the number of tourists arriving in NUTS2-regions indicating the demand of regional tourism
infrastructure.
The pressure index is based on the number of arrivals in NUTS 2 regions of the MED cooperation area, from
Eurostat statistics. Further downscaling was not possible due to missing differentiation between coastal and
non-coastal areas.
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0 500 Km± ETRS 1989 LAEA
52N-10E

Marinas in the Mediterranean Sea

Study regionsMED cooperation area Source: Plan Bleu,2014
Spanish Yachting Port Federation, 2014

Portbooker.com, 2014
EEA, 2014

© UMA

The main map shows the number of moorings in marina ports per kilometre of coastline for each NUTS3
region.The insert maps highlight the cases of high intensity marina pressure on marine ecosystems in the
Western Mediterranean ecoregion.
The dispersal of yachting port-derived pollution was modeled as a diffusive plume up to 20 km based on the data
on mooring capacity of each yachting port. The spatial proximity of yachting ports increases the overall
pressures.
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of nights in coastal areas per km2, as an indicator of the local intensity of
tourism demand.
This pressure index is based on Eurostat tourism statistic on number of tourism nights in accommodation
establishments and the DMSP-OLS Nighttime Lights Time Series image. Eurostat's tourism demand statistics
differentiate between coastal and non-coastal areas within a NUTS2 region. The total number of nights in
coastal areas of a NUTS2 region was disaggregated to the most intense nighttime light emission pixels of the

Density of tourism demand:
Nights per km2 in coastal areas

Study regionsMED cooperation area
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± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in
groups according to its level of activity: goods transport in thousand tonnes. This classification is used as a
proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions
are represented by the port influence area (self calculations), based also on their activity level.

Marine exposure due to port activity:
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± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

The map shows the distribution of main transport ports in the Mediterranean Sea. Ports are classified in
groups according to its level of activity: passenger transport in thousand passengers.This classification is
used as a proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self calculations), based also on their activity
level.
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± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

Map presents the distribution of main ferry ports in the Mediterranean Sea. Ports are classified in groups
according to its level of activity: ferry transport in thousand passengers. This classification is used as a proxy
of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions are
represented by the port influence area (self calculations), based also on their activity level.
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± ETRS 1989 LAEA
52N-10E Source: Eurostat, 2012

Map presents the distribution of main cruise ports in the Mediterranean Sea. Ports are classified in groups
according to its level of activity: cruise transport in thousand passengers. This classification is used as a
proxy of the degree of pressure produced by the port in their surrounding areas. Pressure on marine regions
are represented by the port influence area (self calculations), based also on their activity level.
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Study regionsMED cooperation area Source: Eurostat, 2012
Ocean-Based Pollution, NCEAS, 2008

REMPEC, 1977-2014; Cinirella et al, 2012

The map represents the degree of pressure based on the intensity of transport in the Mediterranean Sea.
Three variables were taken into account: vessels traffic, port activity and oil spills.
Shipping data (Halpern et al., 2008) provide an estimate of the occurrence of ships at a particular location,
and therefore an estimate of the amount of pollution they produce (via fuel leaks, oil discharge, waste
disposal, etc.), under the assumption that traveling ships primarily affect their immediate waters. The
dispersal of port-derived pollution was modeled as a diffusive plume based on data of transport of goods
(thousand tonnes) and passengers (thousand passengers). Pressures generated by oil spills and other
pollution releases are represented as a density layer based on data registered by the REMPEC, and also the
oil spills map generated by Cinirella et al, 2012 (based on JRC 2009 data).
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Study regionsMED cooperation area

Source: Shipping lanes, NCEAS, 2008

Map shows the intensity level of transport ships activity in the Mediterranean Sea. Shipping lanes data
(Halpern et al., 2008, based on VOS program data) has been rescaled as an indicator of the dregree of
pressure produce by vessels traffic, which is directly proportional to the number of ships passing through a
particular area. Regions with higher traffic experience greater pressure (eg, higher levels of underwater
noise).
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52N-10E

Study regions

MED cooperation area

Source: EASIN database, JRC, 2014

Introduction of alien species by transport is represented by the total number of species that have been
introduced due to the activities of vessels and ports in the Mediterranean Sea, according to EASIN (JRC)
data. Number of species is distrubed in a grid cell with a resolution of 10 km. Map classifications are based
on EASIN criteria.

© UMA
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Study regions
MED cooperation area

Source: REMPEC, 2008-2014
Pollution by maritime transport, Med-IAMER, 2015

The map shows the distribution of ship alerts and accidents along the Mediterranean Sea, between 2008 -
2014, registered in the database of the Mandate of the Regional Marine Pollution Emergency Response
Centre for the Mediterranean Sea (REMPEC). Database includes accidents that caused pollution by oil or
other hazardous and noxious substances (HNS), or were likely to cause it.

Alerts and accidents between 2008 and 2014
Polution Pressure Index

© UMA
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± ETRS 1989 LAEA
52N-10E Source: NCEAS, 2008

This maps shows the degree of nutrient inputs from inland sources along the Mediterranean coastal region.
The layer is based on FAO national statistics on average annual use of fertilizers (nutrients) for the years
1993-2002, distributed across landscapes in agricultural lands with disagregation techniques.
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± ETRS 1989 LAEA
52N-10E Source: EEA, 2013

Map representing the mean degree of soil sealing per NUTS 3 regions as an indicator of the pressure of
urbanization on coastal areas.
The pressure index is based on the EEA dataset of built-up and non built-up areas including continuous
degree of soil sealing ranging from 0 - 100% in spatial resolution (100 x 100 m), aggregated at NUTS 3 level
(+ AL, BH, ME).
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Annex G: Med-IAMER Project maps

o Annex G.3: Maps of the Adriatic-Ionian Ecoregion
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Source: Increase in Sea Surface Temperature (SST), NCEAS, 2008
Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013 

ESPON Climate, ESPON, 2011

The pressure on marine ecosystems due to climate change was
determined by a composite indicator based on the combined
influence of two variables: sea surface temperature (SST)
anomalies, where the temperature exceeds a threshold value like
the long-term mean (differences in anomaly frequency between
2000-2005 and 1985-1990), and sea level rise (SLR), which show
the sea level rise trends in mm/year.
The assessment of climate change pressure on coastal areas
correspond to ESPON Climate indicator 'Aggregate impact of
climate change on Europe’s regions'. It is based on a weighted
combination of physical, environmental, social, economic and
cultural potential impacts of climate change.

© UMA
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Combined pressure of climate change
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Source: Trends in absolute sea level, CNES/LEGOS/CLS, 1993-2013
ESPON Climate, ESPON, 2011

Geology, Geomorphology and Erosion Trend Version, EEA, 2005

The map shows climate change pressures on coastal regions of
the Mediterranean Sea. Three variables are considered: potential
impacts in coastal regions produced by changes in exposure to
storm surge events, coastal erosion trends, and trends in absolute
sea level rise (SLR).
Impacts due to storm surge events were calculated on the basis of
regional storm surge heights projected by the DIVA model for a
100 year return event and heightened by a 1 m sea level rise.
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Source: ESPON Climate, ESPON, 2011

The map shows projected river flooding pressures on regions of
the Mediterranean Sea. Potential impacts due to river flooding
were calculated as combination of regional exposure and sensivity
to climate change, and inundation depth changes calculated by
comparing 1961-1990 and 2071-2100 river flooding projections of
the LISFLOOD model (based on CCLM A1B climate projections).

© UMA
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52N-10E 0 500 Km
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Source: ESPON Climate, ESPON, 2011

The map shows projected summer heat potential impacts on
sensitive population (changes in summer days above 25ºC on
population older than 65 years). Impacts of summer heat were
calculated as combination of regional exposure and sensivity to
climate change, and comparison of 1961-1990 and 2071-2100
climate projections from the CCLM model for the IPCC SRES A1B
scenario.

© UMA
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Source: DG Mare fishing fleet stats, 2014

The map shows the distribution of main fishing ports in the
Mediterranean Sea and its corresponding area of pressure (based
on self calculations using the total capacity: tonnage of vessels).
Ports are ranked by tonnage per vessel (total gross tonnage, GT /
number of vessels), which is an indicator of the average size of
the vessels in the port area.
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85.428
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6.226
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364

320
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Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et
al., 2012 and EMODnet, 2014) and the total aquaculture
production by km of coast (kg/km of coast) in the Mediterranean
Sea for year 2012. Only Mediterranean production and coast are
considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at
which they produce pressure (20 km according to 'Human uses,
pressures and impacts in the eastern North Sea, HELCOM,
2012').
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Aquaculture production: fish farms influence
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11.336

9.051

1.138

6.143

1.374

8.496

1.908

18.953

Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et
al., 2012 and EMODnet, 2014) and the total aquaculture
production by km of coast (kg/km of coast) in the Mediterranean
Sea for year 2012. Only Mediterranean production and coast are
considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at
which they produce pressure (20 km according to 'Human uses,
pressures and impacts in the eastern North Sea, HELCOM,
2012').
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Aquaculture production: production by km of coast
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Source: Fish Farms at Mediterranean Sea (Trujillo et al., 2012)
Shellfish production areas, EMODnet Human Activities, 2014

Aquaculture production, FAO FishStat database, 2012

Map presents the distribution of aquaculture fish farms (Trujillo et
al., 2012 and EMODnet, 2014) and the total aquaculture
production by km of coast (kg/km of coast) in the Mediterranean
Sea for year 2012. Only Mediterranean production and coast are
considered for country data. Influence area of fish farms (self
calculation) is based on the theoretical maximum distance at
which they produce pressure (20 km according to 'Human uses,
pressures and impacts in the eastern North Sea, HELCOM,
2012').
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Source: EASIN database, JRC, 2014

Introduction of alien species by aquaculture is represented by the
total number of species that have been introduced due to the
activities of aquaculture farms  in the Mediterranean Sea,
according to EASIN (JRC) data. Number of species is distrubed in
a grid cell with a resolution of 10 km. Map calssifications are
based on EASIN criteria.
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The map shows the weight represented by overexploited or very
relevant species in the total fishing landings of the Mediterranean
Sea countries and FAO fishing regions (year 2011). Species list
includes: Common dolphinfish, European anchovy, European
hake, Red mullet, European pilchard (Sardine), Norway lobster,
Deep-water rose shrimp, and Common pandora. The list is based
on 'Economic and social analysis of the uses of the coastal and
marine waters in the Mediterranean, UNEP/MAP,2014.
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GFCM Statistical-Bulletin, 2011 and 2013

Map presents the fishing power for overexploited or very relevant
species in the Mediterranean countries and FAO fishing regions
(year 2011). Fishing power is measured in fishing regions (marine
areas) as total landings per vessel (catches in kg/number of
vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing
power is assessed based on the national landings (kg) per km of
Mediterranean coast (coasts shared with other seas are excluded)
being a measure of the pressure produced by land (countries) to
the sea.
Species list includes: Common dolphinfish, European anchovy,
European hake, Red mullet, European pilchard (Sardine), Norway
lobster, Deep-water rose shrimp, and Common pandora. The list is
based on 'Economic and social analysis of the uses of the coastal
and marine waters in the Mediterranean, UNEP/MAP,2014.
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Source: FAO FishStat database, 2011
GFCM Statistical-Bulletin, 2011 and 2013

Map presents the fishing power for overexploited or very relevant
species in the Mediterranean countries and FAO fishing regions
(year 2011). Fishing power is measured in fishing regions (marine
areas) as total landings per vessel (catches in kg/number of
vessels in the region) being the average level of landings of
vessels of each region. For countries (coastal areas), fishing
power is assessed based on the national landings (kg) per km of
Mediterranean coast (coasts shared with other seas are excluded)
being a measure of the pressure produced by land (countries) to
the sea.
Species list includes: Common dolphinfish, European anchovy,
European hake, Red mullet, European pilchard (Sardine), Norway
lobster, Deep-water rose shrimp, and Common pandora. The list is
based on 'Economic and social analysis of the uses of the coastal
and marine waters in the Mediterranean, UNEP/MAP,2014.
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries
and the landings density in FAO fishing regions for marine fish,
crustaceans and molluscs species (year 2011). Fishing per capita
is measured in kg per person (landings in kg/total population).
Landings density of the FAO  regions represents the total amount
of fishing per km2 (landings in kg/surface in km2). Both serve as
an indicator of the spatial distribution of consumption and fish
landings.
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Source: FAO FishStat database, 2011
Population data, year 2011: Eurostat and World Bank

Map shows the fishing per capita in the Mediterranean countries
and the landings density in FAO fishing regions for overexploited
or very relevant species (year 2011). Fishing per capita is
measured in kg per person (landings in kg/total population).
Landings density of the FAO regions represents the total amount
of fishing per km2 (landings in kg/surface in km2). Both serve as
an indicator of the spatial distribution of consumption and fish
landings.
Species list includes: Common dolphinfish, European anchovy,
European hake, Red mullet, European pilchard (Sardine), Norway
lobster, Deep-water rose shrimp, and Common pandora. The list is
based on 'Economic and social analysis of the uses of the coastal
and marine waters in the Mediterranean, UNEP/MAP,2014.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the percentage of trawlers and dregers*
respect the total fleet in each GFCM region, indicating where the
pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses trawls and
dredges* as fishing gear (vessels/km2) in each GFCM region,
indicating where the pressure will be potentially greater for the
seabed.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of trawlers and dredgers* fleet
(vessels/km2) in each GFCM region, indicating where the
pressure will be potentially greater for the seabed.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses sorrounding
and seine nets* as fishing gear (vessels/km2) in each GFCM
region, indicating areas where bycatch will be potentially greater
for marine specie.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.

© UMA

± ETRS 1989 LAEA
52N-10E

Fishing techniques: 
Density of sorrounding and seine nets (vessels/km2)

Study regionsMED cooperation area

Fishing Index
High

Low

0 500 Km

A-175



Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of seiners* (vessels/km2) in each
GFCM region, indicating areas where bycatch will be potentially
greater for marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of tuna seiners* respect the total
fleet (vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses hook and
lines* as fishing gear (vessels/km2) in each GFCM region,
indicating areas where bycatch will be potentially greater for
marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of long liners* (vessels/km2) in
each GFCM region, indicating areas where bycatch will be
potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses gillnets and
entangling nets* as fishing gear (vessels/km2) in each GFCM
region, indicating areas where bycatch will be potentially greater
for marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013

The map represent the density of vessels that uses traps* as
fishing gear (vessels/km2) in each GFCM region, indicating areas
where bycatch will be potentially greater for marine species.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of turtles in
the Mediterranean Sea (density self calculated using data on
turtles observations) overlaid with the density of long liners*
(vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for turtles.
Species list includes the Loggerhead and Green Turtles. Species
list is based on ‘Marine mammals and sea turtles of the
Mediterranean and Black Seas’, IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: GFCM Statistical-Bulletin, 2011 and 2013
EMODnet: Biology Portal, 2014

The map represent the distribution of resident species of
cetaceans in the Mediterranean Sea (density self calculated using
data on cetaceans observations) overlaid with the density of
vessels that uses gillnets and entangling nets* as fishing gear
(vessels/km2) in each GFCM region, indicating areas where
bycatch will be potentially greater for cetaceans.
Species list includes the following cetaceans: Common Bottlenose
Dolphin, Cuvier’s Beaked Whale, Fin Whale, Long-finned Pilot
Whale, Risso’s Dolphin, Short-beaked Common Dolphin, Sperm
Whale, and Striped Dolphin. Species list is based on ‘Marine
mammals and sea turtles of the Mediterranean and Black Seas’,
IUCN, 2012.
*According to GFCM statistical bulletins, vessels may use different
fishing gears, so one vessel can produce pressures in different
ways.
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Source: Fishing fleet stats, DG MARE, 2014
Ecosystem layers, NCEAS, 2008

Bathymetry, GEBCO, 2014
EMODnet, Biology Portal, 2014

The indicator shows the potential pressure generate by fishing
activity in regions close to the coast (maximun distance
considered is 100 km). Three variables were taken into account to
produce this indicator: fishing effort, calculated by a classification
of ports according to their fishing fleet tonnage, average vessel
length overall and number of trawlers, using the DG MARE
database on ports and fishing fleet; soft bottoms above 1.000
meters depth, and main resident endangered species of
cetaceans, turtles, sharks and rays threatened by bycatch
according to the IUCN Red List and reports.
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Source: Lebreton et al., 2012
IFREMER, 2014

This indicator represents the degree of accumulation of marine
litter produced by coastal population density, based on data
modelled by a Lagrangian particle tracking model to simulate 30
years of input and transport floating debris in the world ocean. The
relative contribution of different sources to the total amount was
taken into account. This maps shows the marine litter
accumulation after 30 years of inputs related to coastal population
density.
Data from IFREMER were integrated in order to enrich the
indicator in the area of the Gulf of Lion and Corsica (marine litter
density average over 15 years).
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Source: Lebreton et al., 2012
IFREMER, 2014

This indicator represents the degree of accumulation of marine
litter produced by maritime transport, based on data modelled by a
Lagrangian particle tracking model to simulate 30 years of input
and transport floating debris in the world ocean. The relative
contribution of different sources to the total amount was taken into
account. This maps shows the marine litter accumulation after 30
years of maritime inputs over global shipping routes.
Data from IFREMER were integrated in order to enrich the
indicator in the area of the Gulf of Lion and Corsica (marine litter
density average over 15 years).
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Source: Clarkson Research Services, Dec, 2010
France and Tukey: Eurostat, 2012

Italy: DG RME, 2013
Port data, Eurostat, 2012

Digitalization based on Bailstein, M.; Bournay, E., Environment
and Security in the Mediterranean Desertification, ENVSEC, 2009

The map present the activity of  oil and gas industry in the
Mediterranean Sea, including the offshore production by country,
the distribution of main loading/unloading ports for crude oil,
refineries, and coastal and offshore gas extraction fields. Pressure
on marine regions are represented by the influence area of ports
and refineries: self calculations based on data on tankers activity
in ports (tonnage in GT).
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Source: REMPEC, 1977-2014
Cinirella et al., 2012, based on JRC 2009

Pressures generated by oil spills are represented as a density
layer calculated using data on ship accidents and oil discharges
between 1977 - 2014 registered in the database of the Mandate of
the Regional Marine Pollution Emergency Response Centre for
the Mediterranean Sea (REMPEC), and also the oil spills map
generated by Cinirella et al., 2012 (based on JRC 2009 data).
Map shows the spacial distribution of the frequency of oil spills in
the Mediterranean Sea, indicating where the probability of an oil
discharge is higher.
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map showing bed places per km2 as an indicator of the local
intensity of tourism capacity.
This index is based on Eurostat tourism statistic on bed places
and the DMSP-OLS Nighttime Lights Time Series image.
Eurostat's tourism capacity statistics differentiate between coastal
and non-coastal areas within a NUTS2 region. The total number of
beds in coastal areas of a NUTS2 region was disaggregated to
the most intense nighttime light emission pixels of the Nighttime
Lights Time Series assuming that most bed places are located in
areas with high nighttime light emissions. Results are showing low
to high intensive tourism capacity per km2 pixel.
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of establishments per km2, as an
indicator of the local intensity of tourism capacity.
This pressure index is based on Eurostat tourism statistic on
number of tourism accommodation establishments and the DMSP-
OLS Nighttime Lights Time Series image. Eurostat's tourism
capacity statistics differentiate between coastal and non-coastal
areas within a NUTS2 region. The total number of establishments
in coastal areas of a NUTS2 region was disaggregated to the
most intense nighttime light emission pixels of the Nighttime Lights
Time Series assuming that most bed places are located in areas
with high nighttime light emissions. Results are showing low to
high intensive tourism capacity per km2 pixel.
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Source: Eurostat, 2012

Map showing the number of tourists arriving in NUTS2-regions
indicating the demand of regional tourism infrastructure.
The pressure index is based on the number of arrivals in NUTS 2
regions of the MED cooperation area, from Eurostat statistics.
Further downscaling was not possible due to missing
differentiation between coastal and non-coastal areas.
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Source: Plan Bleu,2014
Spanish Yachting Port Federation, 2014

Portbooker.com, 2014
EEA, 2014

The main map shows the number of moorings in marina ports per
kilometre of coastline for each NUTS3 region.The insert maps
highlight the cases of high intensity marina pressure on marine
ecosystems in the Adriatic-Ionian ecoregion.
The dispersal of yachting port-derived pollution was modeled as a
diffusive plume up to 20 km based on the data on mooring
capacity of each yachting port. The spatial proximity of yachting
ports increases the overall pressures.
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Source: Eurostat, 2012
DMSP-OLS Nighttime Lights Time Series, 2012

Map representing the number of nights in coastal areas per km2,
as an indicator of the local intensity of tourism demand.
This pressure index is based on Eurostat tourism statistic on
number of tourism nights in accommodation establishments and
the DMSP-OLS Nighttime Lights Time Series image. Eurostat's
tourism demand statistics differentiate between coastal and non-
coastal areas within a NUTS2 region. The total number of nights in
coastal areas of a NUTS2 region was disaggregated to the most
intense nighttime light emission pixels of the Nighttime Lights Time
Series assuming that most bed places are located in areas with
high nighttime light emissions. Results are showing low to high
intensive tourism demand per km2 pixel.
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Source: Eurostat, 2012

The map shows the distribution of main transport ports in the
Mediterranean Sea. Ports are classified in groups according to its
level of activity: goods transport in thousand tonnes. This
classification is used as a proxy of the degree of pressure
produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self
calculations), based also on their activity level.
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Source: Eurostat, 2012

The map shows the distribution of main transport ports in the
Mediterranean Sea. Ports are classified in groups according to its
level of activity: passenger transport in thousand passengers.This
classification is used as a proxy of the degree of pressure
produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self
calculations), based also on their activity level.
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Source: Eurostat, 2012

Map presents the distribution of main ferry ports in the
Mediterranean Sea. Ports are classified in groups according to its
level of activity: ferry transport in thousand passengers. This
classification is used as a proxy of the degree of pressure
produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self
calculations), based also on their activity level.
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Source: Eurostat, 2012

Map presents the distribution of main cruise ports in the
Mediterranean Sea. Ports are classified in groups according to its
level of activity: cruise transport in thousand passengers. This
classification is used as a proxy of the degree of pressure
produced by the port in their surrounding areas. Pressure on
marine regions are represented by the port influence area (self
calculations), based also on their activity level.
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Source: Eurostat, 2012
Ocean-Based Pollution, NCEAS, 2008

REMPEC, 1977-2014; Cinirella et al, 2012

The map represents the degree of pressure based on the intensity
of transport in the Mediterranean Sea. Three variables were taken
into account: vessels traffic, port activity and oil spills.
Shipping data (Halpern et al., 2008) provide an estimate of the
occurrence of ships at a particular location, and therefore an
estimate of the amount of pollution they produce (via fuel leaks, oil
discharge, waste disposal, etc.), under the assumption that
traveling ships primarily affect their immediate waters. The
dispersal of port-derived pollution was modeled as a diffusive
plume based on data of transport of goods (thousand tonnes) and
passengers (thousand passengers). Pressures generated by oil
spills and other pollution releases are represented as a density
layer based on data registered by the REMPEC, and also the oil
spills map generated by Cinirella et al, 2012 (based on JRC 2009
data).
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Source: Shipping lanes, NCEAS, 2008

Map shows the intensity level of transport ships activity in the
Mediterranean Sea. Shipping lanes data (Halpern et al., 2008,
based on VOS program data) has been rescaled as an indicator of
the dregree of pressure produce by vessels traffic, which is
directly proportional to the number of ships passing through a
particular area. Regions with higher traffic experience greater
pressure (eg, higher levels of underwater noise).
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Source: EASIN database, JRC, 2014

Introduction of alien species by transport is represented by the
total number of species that have been introduced due to the
activities of vessels and ports in the Mediterranean Sea, according
to EASIN (JRC) data. Number of species is distrubed in a grid cell
with a resolution of 10 km. Map classifications are based on
EASIN criteria.
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Source: REMPEC, 2008-2014
Pollution by maritime transport, Med-IAMER, 2015

The map shows the distribution of ship alerts and accidents along
the Mediterranean Sea, between 2008 - 2014, registered in the
database of the Mandate of the Regional Marine Pollution
Emergency Response Centre for the Mediterranean Sea
(REMPEC). Database includes accidents that caused pollution by
oil or other hazardous and noxious substances (HNS), or were
likely to cause it.
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Source: NCEAS, 2008

The pressure on marine ecosystems due to climate change was
determined by a composite indicator based on the combined
influence of two variables: sea surface temperature (SST)
anomalies, where the temperature exceeds a threshold value like
the long-term mean (differences in anomaly frequency between
2000-2005 and 1985-1990), and sea level rise (SLR), which show
the sea level rise trends in mm/year.
The assessment of climate change pressure on coastal areas
correspond to ESPON Climate indicator 'Aggregate impact of
climate change on Europe’s regions'.
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Source: EEA, 2013

Map representing the mean degree of soil sealing per NUTS 3
regions as an indicator of the pressure of urbanization on coastal
areas.
The pressure index is based on the EEA dataset of built-up and
non built-up areas including continuous degree of soil sealing
ranging from 0 - 100% in spatial resolution (100 x 100 m),
aggregated at NUTS 3 level (+ AL, BH, ME).
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Annex H 

Criteria for evaluation of the legal framework, 
examples of indicators, and list of the frameworks 

covering coastal and maritime issues 
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Figure H.1: Questions demonstrating criteria for evaluation 

Standard questions for relevance include:  

 Are the programme objectives addressing identified rights and needs of the target 

group(s) in national and regional contexts? How much does the programme 

contribute to shaping women’s rights priorities?  

 Do the activities address the problems identified?  

 What rights does the programme advance under CEDAW, the Millennium 

Development Goals and other international development commitments?  

 Is the programme design articulated in a coherent structure? Is the definition of 

goal, outcomes and outputs clearly articulated?  

 

Standard questions for effectiveness include: 

 What has been the progress made towards achievement of the expected outcomes 

and expected results? What are the results achieved? 

 What are the reasons for the achievement or non-achievement? 

 To what extent have beneficiaries been satisfied with the results? 

 Is the programme cost-effective, i.e. could the outcomes and expected results have 

been achieved at lower cost through adopting a different approach and/or using 

alternative delivery mechanisms? 

 What is the comparative advantage in designing and implementing this programme? 

 Does the programme have effective monitoring mechanisms in place to measure 

progress towards results? 

 To what extent the objectives have been achieved, and do the indented and 

unintended benefits meet fairly the needs of disadvantage women. 

 What are the changes produced by the programme on legal and policy frameworks 

at the national and regional level?  

 To what extent capacities of duty-bearers and rights-holders have been 

strengthened? 

 To what extent capacities of gender equality advocates have been enhanced?  

 

Standard questions for efficiency include: 

 What measures have been taken during planning and implementation to ensure 

that resources are efficiently used? 

 Have the outputs been delivered in a timely manner? 

 Could the activities and outputs been delivered with fewer resources without 

reducing their quality and quantity? 

 Have organizational structure, managerial support and coordination mechanisms 

effectively supported the delivery of the programme? 
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Standard questions for sustainability include: 

 What is the likelihood that the benefits from the programme will be maintained for 

a reasonably long period of time if the programme were to cease? 

 Is the programme supported by national/local institutions? Do these institutions 

demonstrate leadership commitment and technical capacity to continue to work 

with the programme or replicate it?  

 Are requirements of national ownership satisfied? 

 What operational capacity of national partners, also known as capacity resources, 

such as technology, finance, and staffing, has been strengthened?  

 What adaptive or management capacities of national partners, such as learning, 

leadership, programme and process management, networking and linkages have 

been supported?  

 Do partners have the financial capacity to maintain the benefits from the 

programme?  

 

Standard questions for impact include: 

 What are the intended and unintended, positive and negative, long term effects of 

the programme? 

 To what extent can the changes that have occurred as a result of the programme be 

identified and measured? 

 To what extent can the identified changes be attributed to the programme? 

 What are the positive and negative changes produced directly or indirectly by the 

programme on the socioeconomic conditions of the localities? 

 To which extent efforts have been successful to stop harmful practices? 
 

Source: UNIFEM, 2009 
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Table H.1: Examples of governance, ecological and socio-economic indicators 

Goal Indicator 

Governance indicator 

Ensuring adequate  
institutional, policy and legal 
arrangements  

Procedures for plans, programmes and projects affecting coastal 
zones  
Existence and adequacy of legislation enabling MSP  
EIA, SEA and CCA procedures for plans, programmes and projects 
affecting coastal zones  

Ensuring adequate  management 
processes and  
implementation  

Existence, status and coverage of MSP plans  
Active management in areas covered by MSP plans 
Routine monitoring, evaluation and adjustment of MSP initiatives  
Sustained availability and allocation of human, technical and financial 
resources for MSP, including the leverage of additional resources  

Enhancing information,  knowledge, 
awareness and participation  

Existence, dissemination and application of MSP-related scientific 
research and information  
Level of stakeholder participation in, and satisfaction with decision-
making processes  
Existence and activity level of NGOs and CBOs supportive of MSP  
Procedures in place for monitoring, evaluating and adjusting the plan 
or programme  

Mainstreaming MSP/ICOM  
into sustainable  
development; Economic instruments  
Mainstreaming  

Use of technology, including environmentally friendly technology, to 
enable and support MSP  
Use of economic instruments in support to MSP  
Incorporation of MSP into educational and training curricula and 
formation of MSP staff  

 Ecological indicators 

Organization Biological diversity 
Distribution of Species 
Abundance 

Vigour Production and 
Reproduction 
Trophic interactions 
Mortality 

Quality Species health 
Water quality 
Habitat quality 

 Socio-economic indicators 

A healthy and productive economy Total economic value 
Direct investment 
Total employment 
Sectoral diversification 

A healthy and productive 
environment 

Human pressures on habitats 
Pollutants and introductions 
Disease and illness 
Weather and disaster 

Social cohesion Population dynamics 
Marine dependency 
Public access 

Maintain cultural integrity Traditional knowledge, innovations and practices/ 
Cultural integrity 
Protection of coastal heritage resources 

Source: UNESCO/IOC, 2006 
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Table H.2: A framework for the monitoring and evaluation of the MASPNOSE cross border MSP case studies 

M&E Related questions 
Key 
principles 

Baseline 
information 
(Where are we 
now?) 

1. What was the frequency and content of the interactions between the 
different countries at the start? 

7 

- Between which countries and which actors? 
 

- On which subjects? 
 

- What kind of interaction? (physical meetings, phone calls, e-mails) 
 

- And how often (regular meetings/one time experience)? 
 

2. What are the values and what is the significance of the area? 
 

3. Is a coordinating administrative body present for MSP within the Member 
States and does this body have a legal and formal mandate and authority? 

5 

Planning (Where 
do we want to 
be, and how are 
we going to get 
there?) 

4. Does a maritime spatial plan exist and are objectives defined? 1.2 

5. By who? 4 

6. Do these objectives comply with the SMART characteristics? 2 

7. Are these objectives agreed on by all parties involved? If not, by who? 4 

8. Does a system for transboundary planning exist and on what scale ? 7 

9. Does an adequate legislation exist that enables the implementation of MSP 
interventions and on which scale? 

6 

10. Is there consistency between terrestrial planning (including coastal zones) 
and maritime planning systems? 

9 

Inputs (what do 
we need?) 

11. Which actors/institutions (from which countries) are involved? 4.7 

12. Are these the right actors? 4 

13. What type of data was involved? 10 

14. How much time can participants spend on this process? 4 

Process (How do 
we go about it?) 

15. In what way are contact moments between the (international) stakeholders 
arranged? (meeting, phone calls, e-mails, international coordination body etc.) 

4 

16. Who is responsible for contact moments? 4 

17. Is the MSP process transparent and on which scale? 3 

18. What is the degree and level of stakeholder participation? 4 

19. Is a monitoring and evaluation plan available? Made by who? 8 

20. In which stages of the policy cycle does M & E take place? 8 

21. Is a coordinating administrative body established for MSP within the 
Member States and does this body have a legal and formal mandate and 
authority? 

5 

22. Are activities subject to licensing and permit procedures? 5 

23. How can these be placed in the permitting and licensing scale? 5 

24. What is the data and information management scale? 10 

25. Are established policies and procedures being followed? 1 

Outputs (What 
did we do and 
what 
products/services 
were produced?) 

26. What products and services have been delivered? (actual versus planned) 7 

27. In which language? 7 

28. Were different stakeholders involved than with the start of the process? 
Why? 

4 

29. Are stakeholders satisfied with the degree of participation? 4 

Outcome (What 
is achieved?) 

30. Has a common agenda or other relevant work plan been made? 4 

31. Have agreements been made between the different countries? 4 

32. Has an international coordinating body been established? 5 

33. Has a Maritime Spatial Plan been produced? 1 

Source: MASPNOSE, 2012
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Table H.3: List of the framework covering coastal and maritime issues and the selected frameworks according to three criteria 

Drivers Policies/Strategies Level Type Drivers 

Direct Coastal 

and Maritime 

Objectives 

Environmental, 

Socio-economic 

Character 

Legal Character 

(Directives and 

Laws) 

Fisheries  

UNEP - Convention on  Biological Diversity  International 
Governance 

Arrangment 
ALL x ν ν 

Convention on the Conservation of Migratory 

Species of Wild Animals (Bonn Convention) 
International 

Governance 

Arrangment 
ALL x ν ν 

The Common Fisheries Policy (CFP) 

(REGULATION (EU) No 1380/2013 OF THE 

EUROPEAN PARLIAMENT AND OF THE COUNCIL 

of 11 December 2013) 

European Regulation F, AQ ν ν ν 

Code of Conduct for Responsible Fisheries (FAO) International Code F, AQ, MT ν ν x 

STRATEGY FOR IMPROVING INFORMATION ON 

STATUS AND TRENDS OF CAPTURE FISHERIES 

(FAO) 

International Policy F x ν x 

Agreement on the Conservation of Cetaceans in 

the Black Sea Mediterranean Sea and Contigous 

Atlantic Area (ACCOBAMS) 

European 
Governance 

Arrangment 

F, MT, OG, 

CMT (ALL 

INDIRECT) 

ν x ν 

Council Directive 2006/44/EC of 

6 September 2006 on the quality of fresh waters 

needing protection or improvement in order to 

support fish life  

European Policy 
F (ALL 

INDIRECT) 
x x x 

Council Regulation (EC) No 2371/2002 of 20 

December 2002 on the conservation and 

sustainable exploitation of fisheries resources 

under the Common Fisheries Policy 

European Regulation F, AQ, MT ν ν ν 

The Mediterranean Fisheries Regulation – 

Briefing  (COUNCIL REGULATION (EC) No 
Mediterranean Regulation F,  MT ν ν ν 
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1967/2006) 

Council Regulation (EC) No 1936/2001 of 27 

September 2001 laying down control measures 

applicable to fishing for certain stocks of highly 

migratory fish  

European Regulation F, MT x x ν 

COUNCIL REGULATION (EC) No 734/2008 on 

Protection of vulnerable marine ecosystems in 

the high seas from bottom fishing  

European Regulation F, MT x x ν 

Fisheries Cooperation in the Mediterranean and 

the Black Sea (Note) 
Mediterranean 

Governance 

Arrangment 
F ν ν x 

Strategy for fisheries, aquaculture and climate 

change (Framework and aims 2011–16 ) (FAO) 
International 

Logical 

Framework  

F, AQ, AGR, 

CC 
ν ν x 

International Plans of Action (FAO) International 
Governance 

Arrangment 
F ν ν x 

Directive 2006/113/EC on the quality required of 

shellfish waters 
European Policy 

F 

(INDIRECT: 

MT, IND, 

AGR, OG, 

CMT, CU) 

ν x ν 

Aquaculture 

A strategy for the sustainable development of 

European aquaculture (Brussels, 19.9.2002 

COM(2002) 511 final) 

European Policy 

F, AQ, EN, 

CMT, IND, 

AGR 

ν ν x 

Strategic Guidelines for the sustainable 

development of EU aquaculture (Brussels, 

29.4.2013 COM(2013) 229 final) 

European Policy 
F, AQ, RE, 

IND, AGR 
ν ν x 

Commission Regulation (EC) 

No 710/2009 organic aquaculture animal and 

seaweed production 

European Regulation F, AQ, RE ν x ν 

Regulation (EU) No 304/2011 amending Council 

Regulation (EC) No 708/2007 concerning use of 
European Regulation AQ x x ν 
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alien and locally absent species in aquaculture 

Maritime 

transport 

International Convention for the Prevention of 

Pollution from Ships (MARPOL) 
International 

Governance 

Arrangment 
MT, CMT ν x ν 

International Convention for the Safety of Life at 

Sea (SOLAS) 
International 

Governance 

Arrangment 
MT, CMT ν x ν 

Convention on Facilitation of International 

Maritime Traffic (FAL) 
International 

Governance 

Arrangment 
MT ν x ν 

Maritime Transport Policy (Office for Official 

Publications of the European Communities, 

2006) 

European Policy MT ν ν x 

Maritime Transport Strategy 2009 - 2018 

(Strategic goals and recommendations for the 

EU’s maritime transport policy until 2018 - 21 

January 2009 - Brussels, 21.1.2009 COM(2009) 8 

final) 

European Policy 
MT, EN, 

MCT, IND 
ν ν x 

International Convention on the Control of 

Harmful Anti-fouling Systems on Ships 
International Legal MT, CMT ν x ν 

REGULATORY ISSUES IN INTERNATIONAL 

MARITIME TRANSPORT (Organisation for 

Economic Co-operation and Development) 

International Legal 

MT, IND 

(INDIRECT: 

AQ, CMT, 

AGR) 

ν ν x 

Integrating maritime transport emissions in the 

EU's greenhouse gas reduction policies (Brussels, 

28.6.2013 COM(2013) 479 final) 

European Policy 
MT, EN, 

IND, CC 
ν x x 

Strategy to reduce atmospheric emissions from 

seagoing ships - DIRECTIVE 2012/33/EU 

amending Council Directive 1999/32/EC as 

regards the sulphur content of marine fuels 

European Policy 
MT, IND, 

RE 
ν x ν 

Directive 2002/84/EC on maritime safety and the European Policy MT ν x ν 
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prevention of pollution from ships 

Directive 2005/35/EC on ship-source pollution 

and on the introduction of penalties, particularly 

criminal penalties, for infringements 

European Policy MT ν x ν 

Ballast Water Management Convention International Legal MT, CMT ν x ν 

International Maritime Organization (IMO) International 
Governance 

Arrangment 

ALL 

(INDIRECT) 
ν ν ν 

Regulation (EC) No 782/2003 of the European 

Parliament and of the Council of 14 April 2003 on 

the prohibition of organotin compounds on ships 

European Regulation MT ν x ν 

Energy 

networks 

An Energy Policy for Europe (Brussels, 10.1.2007 

COM(2007) 1 final) 
European Policy 

EN, OG, RE, 

IND, CC 
x ν x 

Oil and gas 

extraction 

International Convention Relating to 

Intervention on the High Seas in Cases of Oil 

Pollution Casualties 

International 
Governance 

Arrangment 
MT, CMT ν x ν 

Bunkers Convention European 
Governance 

Arrangment 
MT x x ν 

Coastal and 

maritime 

Tourism  

European strategy (for more Growth and Jobs) 

for coastal and maritime tourism (Brussels, 

20.2.2014 COM(2014) 86 final) 

European Policy 

F, MT, EN, 

CMT,  RE, 

CU, CC 

ν ν x 

Renewable 

energy 

Renewable Energy Road Map (Brussels, 

10.1.2007 COM(2006) 848 final) 
European Policy 

EN, RE,IND, 

CC 
x ν x 

Blue Energy - Action needed to deliver on the 

potential of ocean energy in European seas and 

oceans by 2020 and beyond (Brussels, 20.1.2014 

COM(2014) 8 final) 

European Policy 
MT, EN, RE, 

IND, CU, CC 
ν ν x 

Mediterranean Solar Plan (MSP) Mediterranean Initiative 
EN, RE,IND, 

CC 
x ν x 
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Dredging WASTE FRAMEWORK DIRECTIVE  European Policy 

OG, RE, 

IND, CU, 

AGR 

x x ν 

Other 

Industry 

(including 

desalination) 

UNIDO, United Nations Industrial Development 

Organization 
International 

Governance 

Arrangment 

F, EN, CMT, 

RE, IND, 

AGR, CC 

ν ν ν 

An Integrated Industrial Policy for the 

Globalisation Era (Brussels, COM(2010) 614 ) 
European Policy 

EN, IND, 

CU, CC 
ν ν x 

Directive 2010/75/EU on industrial emissions European Policy IND x x ν 

Coastal 

urbanization

/ land take 

Directive 2014/89/EU establishing a framework 

for maritime spatial planning 
European Policy 

F, AQ, MT, 

CMT, EN, 

OG, RE, CU, 

CC 

ν ν ν 

Roadmap for maritime spatial planning: 

achieving common principles in the EU-

COM(2008) 791 final of 25 November 2008 

European Policy ALL ν ν x 

Integrated maritime policy for the European 

Union - COM(2007) 575 final  
European Policy 

F, AQ, MT, 

EN, OG, 

CMT, RE, 

CC (ALL 

INDIRECT)  

ν ν x 

Integrated Coastal Zone Management: a strategy 

for Europe COM(2000) 547 final  
European Policy ALL  ν ν x 

Agriculture 

EU Common Agricultural Policy (CAP) European Policy 
RE, AGR, 

CC 
x ν x 

Soil Thematic Strategy (Brussels, 22.9.2006 

COM(2006)231 final) 
European Policy 

AGR, CC 

(INDIRECT: 

IND, CU) 

ν ν x 

The Nitrates Directive (1991) European Policy AGR ν X  ν 
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Sewage Sludge Directive European Policy AGR x x ν 

Climate 

Change 

United Nations Framework Convention on 

Climate Change (UNFCCC) (Kyoto Protocol - 

1992) 

International 
Governance 

Arrangment 

CC, CU, 

AGR, EN, 

MT, IND 

ν ν ν 

Agenda 21 International Legal ALL ν ν x 

Strategy on climate change for 2020 and beyond 

(Brussels, 10.1.2007 COM(2007) 2 final) 
European Policy 

F, MT, EN, 

RE, IND, 

CU, AGR, 

CC  

ν ν x 

Adapting to climate change – towards a 

European framework for action COM(2009) 147 

final  

European Policy ALL  ν ν x 

General 

Marine Strategy Framework Directive-

2008/56/EC of 17 June 2008 
European Policy ALL ν ν ν 

Convention on the Prevention of Marine 

Pollution by dumping of wastes and other 

matters (London Convention) 

International 
Governance 

Arrangment 

MT, OG, 

CMT 
ν x ν 

Water Framework Directive-2000/60/EC of 23 

October 2000 and Directive 2008/105/EC of the 

European Parliament and of the Council of 16 

December 2008 on environmental quality 

standards in the field of water policy amending 

Directive 2000/60/EC 

European Policy ALL  ν ν ν 

Green Paper-COM(2006) 275 final-Towards a 

future maritime policy for the Union: a European 

vision for the oceans and seas 

European Policy ALL  ν ν x 

UN Convention on the Law of the Sea of 10 

December 1982 (UNCLOS) 
International 

Governance 

Arrangment 

F, MT, OG, 

DR, CU, 

indirect: 

EN, CMT, 

ν ν ν 
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RE, IND, 

AGR 

Ramsar Convention International 
Governance 

Arrangment 
ALL ν ν ν 

Blue Growth opportunities for marine and 

maritime sustainable growth-COM(2012) 494 

final  

European Policy 

RE, AQ, 

CMT, OG 

(+blue 

biotech not 

listed) 

ν ν x 

Towards an EU Integrated Maritime Policy and 

better maritime governance in the 

Mediterranean -COM (2009) 466 

Mediterranean Policy 
NA (ALL 

INDIRECT) 
ν ν x 

Barcelona Convention Mediterranean 
Governance 

Arrangment 
ALL  ν ν ν 

Environment strategy for the Mediterranean 

COM(2006) 475 final 
Mediterranean Policy ALL ν ν x 

EU Common Strategy for the Mediterranean Mediterranean Policy ALL ν ν ν 

The Mediterranean Strategy for Sustainable 

Development (MSSD) (2001) (Contracting parties 

of the Barcelona Convention) 

Mediterranean 
Governance 

Arrangment 

F, AQ, MT, 

EN, CMT, 

RE, IND, 

CU, AGR, 

CC 

ν ν ν 

GEF (Global Environmental Facility) Strategic 

Partnership on the Mediterranean (Large Marine 

Ecosystem) (Albania, Algeria, Bosnia and 

Herzegovina, Croatia, Egypt, Lebanon, Libya, 

Montenegro, Morocco, Syria, Tunisia, Turkey) 

Mediterranean Project ALL ν ν x 

Integrated Maritime Policy for the 

Mediterranean (November 2012) (Algeria, Egypt, 

Israel, Jordan, Lebanon, Libya, Morocco, 

Mediterranean Project ALL ν ν x 
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occupied Palestinian territory, Syria, Tunisia) 

Union for the Mediterranean  Mediterranean 
Governance 

Arrangment 
ALL ν ν x 

European Union Strategy for the Adriatic and 

Ionian Region - Action plan (Brussels, 17.6.2014 

COM(2014) 357 final) 

Adriatic and 

Ionian Region 
Policy ALL ν ν x 

Maritime Strategy for the Adriatic and Ionian 

Seas (Brussels, 30.11.2012 

COM(2012) 713 final) 

Adriatic and 

Ionian Region 
Policy 

F, AQ, MT, 

CMT, IND, 

CU, CC 

ν ν x 

Partnership for the Adriatic (Croatia, Bosnia, 

Montenegro and Albania) 

Adriatic and 

Ionian Region 
Project ALL ν ν x 

Adriatic-Ionian initiative (Albania, Bosnia and 

Herzegovina, Croatia, Greece, Italy, Slovenia and 

Serbia and Montenegro) 

Adriatic and 

Ionian Region 
Project 

MT, CMT, 

CU 
ν ν x 

Rio +20 UN Conference on Sustainable 

Development  
International Legal ALL ν ν x 

UNESCO – The World Heritage Convention  International Legal 
EN, CMT, 

IND, CU, CC 
x ν ν 

UNESCO – Man and Biosphere Programme 

(MAB) 
International Legal ALL  ν ν x 

Convention on the Conservation of European 

Wildlife and Natural Habitats (Bern Convention) 
European 

Governance 

Arrangment 

F (ALL 

INDIRECT) 
ν x ν 

European Neighbourhood Policy (ENP) - Strategy 

Paper COM(2004) 373 final 
European Policy 

MT, EN, RE, 

IND, AGR 
ν ν x 

EU biodiversity strategy to 2020 COM(2011) 244 

final  
European Policy 

F, AQ, 

CMT, IND, 

CU, AGR, 

CC 

ν ν x 
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European Landscape Convention European 
Governance 

Arrangment 
ALL ν ν ν 

Better situational awareness by enhanced 

cooperation across maritime surveillance 

authorities: next steps within the Common 

Information Sharing Environment for the EU 

maritime domain-COM(2014) 451 final 

European Policy ALL  ν ν x 

Marine knowledge 2020 – marine data and 

observation for smart and sustainable growth-

COM(2010) 461 final of 8 September 2010 

European Policy 
NA (ALL 

INDIRECT) 
ν ν x 

Convention on Civil Liability for Damage resulting 

from Activities Dangerous to the Environment 
European 

Governance 

Arrangment 

NA (ALL 

INDIRECT) 
ν x ν 

DIRECTIVE 2006/7/EC concerning the 

management of bathing water quality 
European Policy 

CMT, CU, 

AGR 
ν x ν 

Directive 2008/1/EC concerning integrated 

pollution prevention and control 
European Policy 

EN, IND, 

CU 
x ν ν 

Regulation (EC) No 648/2004 of the European 

Parliament and of the Council of 31 March 2004 

on detergents  

European Regulation IND, CU x ν ν 

Stockholm Convention on persistent organic 

pollutants (POPs) 
European 

Governance 

Arrangment 

MT (of 

pollutants), 

IND, CU, 

AGR 

x ν ν 

Council Directive 91/271/EEC of 21 May 1991 

concerning urban waste water treatment 
European Policy IND, CU ν x ν 

Directive 2006/11/EC on pollution caused by 

certain dangerous substances discharged into 

the aquatic environment of the Community  

European Policy 

F, AQ, MT, 

EN, OG, 

CMT, DR, 

IND, CU, 

AGR 

ν x ν 
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(INDIRECT) 

EU strategy for biofuels (Brussels, 8.2.2006 

COM(2006) 34 final) 
European Policy 

MT, EN, 

OG, RE, 

IND, AGR 

x ν x 

THE RENOVATED MEDITERRANEAN POLICY 

(UfM) 
Mediterranean Policy ALL ν ν x 

THE GLOBAL MEDITERRANEAN POLICY Mediterranean Policy   ν x x 

EURO-MEDITERRANEAN PARTNERSHIP Mediterranean 
Governance 

Arrangment 
IND, AGR ν x x 

 

 

 

 

 

DRIVERS LEGEND 

Fisheries  F 

Aquaculture/ mariculture AQ 

Maritime transport MT 

Energy networks EN 

Oil and gas extraction OG 

Coastal and maritime Tourism  CMT 

Renewable energy RE 

Dredging DR 

Other Industry (including desalination) IND 

Coastal urbanization/ land take CU 

Agriculture AGR 

Climate Change CC 
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Table I.1: List of stakeholders consulted 

Title First Name Last Name Organisation Country 

Mr George Alexakis REGION OF CRETE Greece 

Mr Richard Alexandre Departement de l'Hérault France 

Mr Athanasios Argyriou University of Patras Greece 

Mrs Fatiha Balkoula Région Rabat Salé Zemmour Zaer Morocco 

Mrs Maria Luisa Ballesta 
COMUNIDAD AUTONOMA REGION 
DE MURCIA. DG MEDIO AMBIENTE. 
ASESORA 

Spain 

Mr Juan Barragán University of Cádiz (UCA) Spain 

Mrs Nuria Bedos Generalitat de Catalunya Spain 

Mr Marco Bellardi IAI - Regione Marche Italy 

Mr Alexandre Borde CARBONIUM France 

Mrs Sara Cepolina Ticass S.c.r.l. Italy 

Mrs Rita Cesari ISAC-CNR 
 

Mr Abdelhafi Chalabi 
Mouvement Ecologique Algérien 
MEA/Fisheries and Oceans Canada 
DFO 

Algeria 

Mr Michael Chatziefstathiou Pan-Hellenic Society of Technologists 
Ichthyologists (PASTI) Greece 

Mr Andrea Chiarlone TICASS S.c.r.l. Italy 

Mrs Eleni Chouli YDRONOMI Consulting Engineers Greece 

Mrs Simona Dalla Riva Veneto Region Italy 

Mr Alessansdro Giordano Researcher Spain 

Mr Andrea Girolamo Molise Region Italy 

Mr Gabino Gonzalez REMPEC Malta 

Mr Joan Grimalt CSIC Spain 

Mrs Emilia Guisado University Pablo de Olavide Spain 

Mr Yves Henocque IFREMER Maritime policy and 
governance France  

Mr Paz Heredia Serrano Junta de Andalucia Spain 

Mrs Pilar Hernández CGPM Spain 

Mr Elie Jarmache Secretary General of the Sea France 

Mr Alain Jeudy de Grissac IUCN-Mediterranean Spain 

Mrs Alberta  Jonah Student Italy 
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Med-IAMER: Stakeholders’ consultation 
process 

 

Adriatic-Ionian ecoregion 

Deadline: 28 February 2015 

OBJECTIVE OF THIS SURVEY 

This survey is part of the stakeholders’ consultation process led by Plan Bleu in the framework of 

Med-IAMER project. Med-IAMER proposes an integrated environmental status assessment to 

mitigate environmental risks to be addressed at trans-boundary scale in the Mediterranean Sea. The 

approach draws on the main pressures and the conservation level in the Western Mediterranean and 

the Adriatic-Ionian ecoregions to identify spatial hotspots of environmental pressures. (More 

information: http://www.medmaritimeprojects.eu/section/med-iamer)  

Through this survey, we would like your feedback and comments on Med-IAMER preliminary 

results in the Adriatic-Ionian Basin, presented via factsheets, in order to improve the knowledge on 

the: 

 major drivers and pressures identified in the Adriatic-Ionian region; 

 data/indicators needs and gaps; 

 most relevant policies and governance arrangements in influencing the level of pressure on 

resources. 

Civility:   Mr       Mrs 

First name: 

Last Name: 

Organization / Occupation: 

Type of organization:   

 NGO     Research Institute or University     Local/Regional Authority 

 Civil Society     Governmental organization      Private Enterprise  

 Other 

Country: 

E-mail: 

Phone number (incl. country code): 
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MAIN DRIVERS AND PRESSURES in Adriatic-Ionian Basin: 

1. Eleven socio-economic drivers impacting Adriatic-Ionian Ecoregion have been identified by Med-
IAMER’s first assessment results. Can you please assign them a rank according to the significance 
of their impact?  
(1=the most significant impact.2.3.4…. 11= the least significant impact)  
  Ref. documents: General factsheet: 
http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_General
_factsheet.pdf    & Matrix of drivers-pressures in AIB: 
http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_DriversP
ressuresMatrix.pdf  
 

Driver Rank (1 -> 11) 

Climate change  

Fisheries & Aquaculture  

Coastal and Maritime Tourism  

Dredging  

Agriculture  

Other industry (incl. desalination)  

Oil and gas extraction  

Energy networks  

Renewable Energy  

Coastal urbanization / land take  

Maritime Transport  

 

2. Do you think there are any drivers or pressures missing?        Yes       No 
If yes, please list them: 
………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………
………………………………………………………………………. 

 

3. What pressures do you think are raising and will worsen the situation in the future? (e.g. gas and 

oil extractions, renewable energy, 

aquaculture)………………………………………………….………………………………………………………………………………

………………………………………………………..………………………………………………………………………………………………

………………………………………… 
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4. According to Med-IAMER’s preliminary results, from a socio-economic perspective, most 
important contributors: 
 

To total Gross Value Added (GVA) To total employment 

1. Coastal / Maritime tourism 1. Coastal / Maritime tourism 

2. Maritime transport 2. Agriculture 

3. Fisheries & Aquaculture 3. Fisheries & Aquaculture 

4. Oil and Gaz 4. Maritime transport 

 

Do you agree with this ranking?   Yes       No 
If not, please explain 
why:…………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………….……………………………………………………………
………………………………………………………………………………………………………………………………………………………..
In your opinion, how it may evolve in the future? 
................................................................…………………………………………………………………………………………
………………………………………………..………………………………………………………………………………………………………
……………………………………………………………………………………… 

 

FACTSHEET BY MAIN DRIVER 

Med-IAMER project identified 6 main drivers in the Adriatic-Ionian basin:  Coastal & Maritime 

tourism, Maritime transport, Fisheries, Aquaculture, Urbanization and Climate change.  Each of them 

has been reported on a detailed factsheet. Please give us your feedback on one or several factsheets 

depending on your field of expertise. 

 

COASTAL AND MARITIME TOURISM: 
Ref. document: 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_Tourism_fa

ctsheet.pdf  

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

…………………………………………………………………………………………………………………………………………..……………

………………………………………………………………………………………………………………….. 

 

3. In your opinion, are the following indicators used in this factsheet relevant: 

- number of arrivals at tourist accommodation establishments per NUTS2 regions:   

 Yes   No      

- marine litter by population influence:   Yes   No    

If not, please suggest other indicator(s):…………………………………………………………………….. 
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…………………………………………………………………………………………………………………………………… 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

 are clear                                                       Yes    No    

contain too much information   Yes    No    

are easy-to-read    Yes    No    

are oversimplified    Yes    No    

give a good understanding of the driver/pressure  Yes    No    

need to be improved     Yes    No    

 

5. Do you think any gaps exist in terms of: 

- data:     Yes   No      

- indicators:   Yes   No      

- pressures:    Yes   No      

If yes, which ones?....................................................................... 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing coastal 

and maritime tourism? .................................................................... 

.......................................................................................................................................... 

..................................................................... .................................................................... 

Which level is the most relevant fir a legal/policy framework ?       

  International     European     Mediterranean     National     Local     

 

7. Do you feel a need for more regulation on this issue?     Yes   No      

Why?............................................................................................................................. 

……………………………………………………………………………………………………………………………… 

 

MARITIME TRANSPORT: 

Ref. document: 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_Transport_f

actsheet.pdf  

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:…………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

…………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 
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3. In your opinion, are the following indicators used in this factsheet relevant: 

- Intensity of pollution by maritime transport:   Yes   No      

- Invasive species related to transport activity:   Yes   No    

If not, please suggest other indicator(s):……………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?.................................................................... 

  are clear 

  contain too much information. Which ones?................................................................. 

  are easy-to-read 

  are oversimplified. Which ones?.................................................................... 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for 

improvement:……………………………………………………………………………………………………………….. 

……………………………………………………………………………………………………………………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?......................................................................... 

- indicators:  Yes   No     If yes, which ones?................................................................. 

- pressures:   Yes   No     If yes, which ones?................................................................. 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing 

maritime transport? ...................................................................................... 

..................................................................... ..................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant?        International     European     Mediterranean 

                                                                    National     Local     

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

FISHERIES: 

Ref. document: 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_Fisheries_fa

ctsheet.pdf  

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:………………………………………………… 

…………………………………………………………………………………………………………………………………….. 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:…………………………………… 
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- updated:     Yes       No      If not, please suggest more recent source of data:………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………….. 

 

3. In your opinion, are the following indicators used in this factsheet relevant: 

- Fishing power of Mediterranean countries:   Yes   No      

- Spatial distribution of cumulative impacts to marine ecosystems:   Yes   No 

- Sea bed exposure to fishing activity – Density of trawlers & dredgers:     Yes   No 

If not, please suggest other indicator(s):…………………………………………………………………… 

………………………………………………………………………………………………………………………………… 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?.................................................................... 

  are clear 

  contain too much information. Which ones?............................................................... 

  are easy-to-read 

  are oversimplified. Which ones?.................................................................... 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for improvement:…………… 

…………………………………………………………………………………………………………………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?.......................................................................... 

- indicators:  Yes   No     If yes, which ones?.................................................................. 

- pressures:   Yes   No     If yes, which ones?.................................................................. 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing 

Fisheries? ....................................................................................................... 

.......................................................................................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

AQUACULTURE: 

Ref. document: AIo_Aquaculture_factsheet 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_Aquacultur

e_factsheet.pdf  
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1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………. 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:…………….. 

 

3. In your opinion, are the following indicators used in this factsheet relevant: 

- Aquaculture production – fish farms influence:   Yes   No      

- Invasive species related to aquaculture activity:   Yes   No    

If not, please suggest other indicator(s):…………………………………………………………………… 

…………………………………………………………………………………………………………………………………. 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear 

  are clear 

  contain too much information 

  are easy-to-read 

  are oversimplified 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………. 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?......................................................................... 

- indicators:  Yes   No     If yes, which ones?................................................................. 

- pressures:   Yes   No     If yes, which ones?................................................................. 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing 

Aquaculture? ................................................................................................. 

..................................................................... ..................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

 

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?....................................................................................................................... 

……………………………………………………………………………………………………………………………………. 
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URBANIZATION: 

Ref. document: AIo_Urbanization_factsheet 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_Urbanizatio

n_factsheet.pdf  

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

…………………………………………………….. 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:………………………………….. 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

……………………………………………………………………………………………………………………………………. 

…………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 
 

3. In your opinion, is the following indicator used in this factsheet relevant: 

- Degree of soil sealing:   Yes   No      

If not, please suggest other 

indicator(s):…………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………………………………… 
 

4. According to you, map used in this factsheet (please tick one or more boxes as appropriate): 

  is not clear 

  is clear 

  contains too much information 

  is easy-to-read 

  is oversimplified 

  gives a good understanding of the driver/pressure 

  needs to be improved. If so, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………… 
 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?.............................................................................. 

- indicators:  Yes   No     If yes, which ones?....................................................................... 

- pressures:   Yes   No     If yes, which ones?....................................................................... 
 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing 

urbanization? .................................................................................................................... 

......................................................................................................................................... 

......................................................................................................................................... 

Which level is the most relevant?        International     European     Mediterranean 

                                                                    National     Local     
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7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?....................................................................................................................... 

…………………………………………………………………………………………………………………………………… 

 

CLIMATE CHANGE: 

Ref. document: AIo_ClimateChange_factsheet 

http://www.medmaritimeprojects.eu/download/ProjectMediamer/SH_Meeting_AIE/AIo_ClimateCha

nge_factsheet.pdf  

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:……………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:……………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

……………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………….. 

 

3. In your opinion, is the following indicator used in this factsheet relevant: 

- Combined pressure of climate change:  Yes   No      

If not, please suggest other 

indicator(s):………………………………………………………………………………………………………………….. 

…………………………………………………………………………………………………………………………………… 

 

4. According to you, the map used in this factsheet (please tick one or more boxes as appropriate): 

  is not clear 

  is clear 

  contains too much information 

  is easy-to-read 

  is oversimplified 

  gives a good understanding of the driver/pressure 

  needs to be improved. If so, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

…………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?......................................................................... 

- indicators:  Yes   No     If yes, which ones?.................................................................. 

- pressures:   Yes   No     If yes, which ones?................................................................. 
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6. In your opinion, which existing legal/policy framework related to climate change is the most 

efficient? 

..............................................................................................................................................................

........................ ................................................................................................ 

 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

 

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS SURVEY! 
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Synthesis of results collected by driver 
  

Coastal and Maritime Tourism 
Most of the respondents (90%) agreed with the definition of the driver. Some 

improvements have been suggested in particular by a respondent from Slovenia sharing 

data in its country. In Slovene economic and social analysis of the use of marine waters 

and of the cost of degradation of the marine environment in MSFD, the following 

economic activities (according to NACE Rev 2 Classification) were included in tourism 

such as tourism accommodation and food service activities; Operation of marinas; 

renting and leasing of recreational and sports goods; renting and leasing of water 

transport equipment; travel agency; tour operator and other reservation services and 

related activities; other sport activities including recreational and sport fisheries; other 

amusement and recreation activities including bathing sites, beaches, thermal riviera. 

Additionally, it is stated that cruising was included in marine transport sector. In 

complement of these activities which were included in tourism sector, other non-

economic activities such as bathing, sport fishing, scuba diving and other recreational 

activities, observing of the marine environment were addressed. Finally, it is encouraged 

to develop the number of activities with license or planned (area of influence to develop 

the activity per km2). 

Participants (90%) considered data presented in the factsheet related to coastal and 

maritime tourism as relevant and updated. It is nonetheless suggested: 

 to complement it by additional local data (changes to Eurostat) in order to have 

data collection relevant for water management,  

 to include number of overnights  

 and finally to distinguish domestic from foreign tourists’ data by NUTS 3 level 

(that are available in Italy). 

Both indicators “Number of arrivals at tourists’ accommodation establishments per 

NUTS 2 regions” and “Marine litter by population influence” are assessed by 90% of the 

respondents as relevant. 

In order to complete the indicators provided by the factsheet, several comments and 

suggestions have been submitted by the participants. First, the number of arrivals and 

of overnights was considered as old indicators to monitor the driver in question. 

Participants proposed to use, instead, the following indicators: number of overnights 

(distinction between domestic and foreign), “occupancy” ratio, number of sold room 

nights/ number of available rooms/ number accommodation’s working days in a year, 

“land surface occupation” ratio, number of “built-up” (houses, infrastructures), total 

surface, profitability ratio, cost/benefit analysis between different tourists typologies.  

Furthermore, the marine litter by population influence is based on model and therefore 

is not very reliable. The only reference to “floating debris” is misleading since data exist 

showing that the probable major and invisible loading is in the form of micro-wastes 

including micro-plastics on the bottom of the sea and along the coastline on sandy areas 

like beaches. Therefore, these elements can evolve in new indicators regarding the 
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accumulation of macro-wastes. Several proposals of improvements have been 

submitted during Termoli’s consultation: 

 Data on urban waste water treatment plans should be used; 

 The IPA project database may provide case studies or regional studies with data 

for the Western Balkan Countries; 

 The economic impact/ benefit of tourism should be shown and put into relation 

with the environmental impact in order to obtain a “tourism profitability” criteria; 

 Municipalities or regions could be mapped regarding their “tourism vocation” (i.e. 

how much is the share of tourism in the local and sub-regional GDP or 

employment); 

 European tourism indicator system (ETIS) and the EEA activities for a reporting 

mechanism should be connected with regards to the impact of tourism on 

environment.  

Maps used by Med-IAMER to illustrate coastal and maritime tourism issue in this 

factsheet were considered as clear and easy to read, giving a good understanding of the 

driver/pressure. However, some comments have been submitted regarding the map 

illustrating the “marine litter by population influence” indicator which leads us to believe 

the problems are only located in the Southern part of the Mediterranean including the 

Black Sea. Besides, it is encouraged to have more interactive maps and create a new one 

about marine litter by tourism. Moreover, it is pointed out that tourism is one of the 

biggest producers of marine litter and it should be interesting to check if tourists are 

included in coastal population density since they are not inhabitants of the coast. 

Additionally, the provided map does not reflect problems for the Eastern Adriatic Sea. As 

for an example, it is explained that in Slovene economic and social analysis of the use of 

marine waters and of the cost of degradation of the marine environment in the MSFD, 

are used as indicators the number of arrivals including number of overnights stays at 

tourist accommodation in coastal municipalities, number of moored vessels with 

temporary and finally permanent moorings in marinas. 

However, it is observed that more than half of the respondents (70%) consider there are 

no gaps in terms of pressures. Some data have been submitted by the respondents, 

notably unregistered arrivals and overnights, data and indicators related to socio-

cultural and economic impact and regarding micro-wastes and micro-plastic. They 

recommended referring to national statistical offices that have more detailed data on 

tourism in terms of spatial scale (municipalities). With regards to gaps, it is suggested to 

consult reporting sections under the MSFD by countries at EIONET CDR 

(http://cdr.eionet.europa.eu/ or Article 12 of the MSFD report by the European 

Commission for the Mediterranean Sea). Finally, coastal erosion could be one major 

pressure resulting from unsustainable tourism activities and infrastructure. 

Several opinions have been reflected by the participants about the legal/policy 

framework the most efficient in influencing coastal and maritime tourism in the Adriatic-

Ionian ecoregion. Generally, it is pointed out that policy or legal framework depends on 

the country. As for an example, the regional level in Spain is very effective and involved 

in these issues. National and local policies contribute to maintaining the balance 

A-235

http://cdr.eionet.europa.eu/


 

between activities setting the stage (legal, institutional and economic tools) confronted 

to a single sector (coastal and marine tourism) development policy. Besides, tourism 

policies are based on sustainable development (tourism development strategies) 

coupled with spatial planning. The Barcelona protocol is quoted as a significant legal 

instrument influencing coastal and maritime tourism whereas paradoxically it is stated 

that no legal and policy frameworks exist in the Mediterranean region or at the 

European level. Figure J.1 shows that Mediterranean level is considered as the most 

relevant for a legal or policy framework related to coastal and maritime tourism, 

followed by the national level, International (13%) and European level (12%). Most of 

participants (90%) consider there is a need for more regulation on this issue. 
 

 
Figure J.1: The most relevant level for a legal/policy framework related to coastal and maritime tourism in Adriatic-Ionian 

ecoregion, according to Med-IAMER survey 

Few observations were submitted focusing on the necessity to have a solid policy before 

implementing a regulation process which would encourage discussions and agreements 

between public and private sector based on commons goals, shared investments and 

co-management. It is also requested to integrate actions in a common framework in 

order to achieve a good regional environmental status and then to overcome the 

disparities between countries. 

 

Maritime Transport 
Most of the respondents (90%) agreed with the definition of the driver. 

90% of the participants estimated data related to Maritime tourism used in the factsheet 

were both relevant and updated. Nevertheless, unusual numbers have been observed 

with regards to the table on shipping companies/ship calling, and on the map about 

connections under regional context. It was also suggested to consult the 2008 study of 

Maritime Traffic Flows in the Mediterranean Sea1. 

                                                           
1
 

http://www.rempec.org/admin/store/wyswigImg/file/Prevention/Maritime%20Study/Study%20of%20Maritim

e%20Traffic%20Flows%20in%20the%20MedSea_Unrestricted.pdf  
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All respondents evaluated both indicators “intensity of pollution by maritime transport” 

and “invasive species related to transport activity” as relevant. Other indicators were 

suggested such as pollution by maritime transport (oil and HNS spills)2. For further 

information on invasive species related to transport activities in the Mediterranean 

region, a REMPEC study was suggested3. 

Maps used by Med-IAMER to illustrate maritime transport issue in this factsheet were 

considered as clear and easy-to-read, giving a good understanding of the 

driver/pressure. 

However, it was advised to add updated information on intensity of pollution by 

maritime transport4.   

Most of the respondents considered that gaps exist in terms of data and pressures.  

However, no consensus between the respondents was observed which do not allow to 

precisely determining the existence of gaps in terms of indicators. 

Some participants pointed out those noise level maps are missing as well as information 

on TBT (Tributyltin) trends in environment. Furthermore, it would be necessary to 

present updated information as the intensity of pollution by maritime transport referred 

to data until 2012. The map could also be completed with information included in 

previously mentioned documents from REMPEC. 
 

 
Figure J.2: Level the most relevant for a legal/policy framework related to maritime transport in Adriatic-Ionian ecoregion, 

according to Med-IAMER survey. 

                                                           
2 

http://accidents.rempec.org/RempecAccidentsDatabase/Default.  

http://www.rempec.org/admin/store/wyswigImg/file/Tools/Operational%20tools/Alerts%20and%20accidents%20database

/Statistics%20accidents%202011%20EN%20FINAL.pdf 

 http://emsa.europa.eu/implementation-tasks/accident-investigation/download/3149/2303/23.html (to be updated soon) 

3
 http://www.rempec.org/rempec.asp?theIDS=2_158&theName=PREVENTION&theID=8&daChk=6&pgType=1 

4 http://accidents.rempec.org/RempecAccidentsDatabase/Default.aspx  
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Mediterranean level is largely assessed (90%) as the most relevant level for a legal/policy 

framework related to maritime transport. 

Several sources of information were identified by the respondents with regards to the 

existing legal/ policy frameworks influencing maritime transport in the Mediterranean 

region: 

 UNCLOS 

 IMO Conventions and Protocols5 

 EU Directives6 

 The Protocol concerning cooperation in preventing pollution from ships and, in 

cases of emergency, combating pollution of the Mediterranean Sea which 

provides the legal framework for regional cooperation on these issues in the 

Mediterranean7 

 EU Strategy for the Adriatic and Ionian Region (EUSAIR) 

 Maritime Code of the Republic of Slovenia, as well as spatial planning (ports) 

 Directive 2014/89/EU establishing a framework for maritime spatial planning. 

Despite the many existing regulations/policies, 90% of the respondents estimated a 

need to have more regulation in this issue. Indeed, improvements are required to 

transpose international, European and Mediterranean regulations into the national laws 

in order to ensure their implementation and enforcement. It is also pointed out the 

necessity to establish agreements on management of ballast waters and its 

implementation for an efficient management of these waters. On the contrary, some 

comments reflected that the existing regulation is sufficient, however the most relevant 

issues are effective implementation including monitoring. 

 

Fisheries 
60% of the respondents disagreed with the definition of the driver “Fisheries”. It was 

suggested to adjust its definition to “sea” or “coastal and marine aquatic environment” 

(instead of referring to “oceans”) since Med-IAMER project covers both Adriatic and 

Ionian seas. 

The comments sent by the respondents reflected that in the main factsheet, associated 

pressures merge drivers per se and consequences. For instance, change in the food web 

is more an impact rather than a pressure because of differential harvesting (fishing 

withdraws a number of living marine organisms different in size and types of species 

from their relative abundance in the marine ecosystem). Fishing is a driver for the food 

web, and overfishing is a driver for biodiversity.  Moreover, it is requested not only to 

focus on recreational fisheries but taking into consideration others such as industrial 

(importance of added value) or artisanal fisheries (significance of the employment rate). 

                                                           
5
 http://www.imo.org/About/Conventions/ListOfConventions/Pages/Default.aspx  

6
http://ec.europa.eu/transport/media/infringements/directives/maritime_en.htm 

7
http://195.97.36.231/dbases/webdocs/BCP/ProtocolEmergency02_eng.pdf 
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This remark is relevant and complementary with discussions held in Termoli in October 

2014 since it was pointed out to include data on recreational and subsistence fisheries. 

90% of the respondents to the questionnaire evaluated data used in the factsheet as 

relevant. However, 60% of the respondents found them not updated and required 

complementary information: indeed, though data are scarce and biased, it is stated that 

GCFM has developed tools to correct assessments. Additionally, source of data is 

provided on landings by the National program for data collection, an obligation of E.U. 

countries. All other sources are considered as secondary and not accurate.  

In this sense, stakeholders’ consultation workshop held in Termoli highlighted the 

necessity to mention only official data provided by national authorities such as Eurostat, 

EU fleet register or GFCM. Besides, it was pointed out that map included in the factsheet 

related to fisheries and the map of effort distribution in some areas around Greece 

came from one publication of uncertain value. Therefore it was highly recommended to 

take into consideration the data produced by national programs, data available through 

JRC, or utilize official maps through E.U (recurrence with Termoli’s feedback above). 

Indicators “Fishing power of Mediterranean countries” and “Sea bed exposure to fishing 

activity” used in the factsheet were largely (90%) assessed as relevant, while only 60% of 

participants assessed “Spatial distribution of cumulative impacts to marine ecosystems” 

‘indicator as relevant. 

Nonetheless, several remarks have been submitted by the participants. First, it was 

pointed out that indicator of pressure using number of vessels and catches is vague and 

not relevant as many small vessels have much less impact than few big fishing vessels. 

Besides, no information and/or guidelines to assess cumulative impacts were available. 

Prior to address this sensitive issue, there is a need to set up clear objectives, identify 

players (qualitative) and assess their impacts according to indicators related to 

objectives. Finally it was recommended to use VMS data available through National 

programs. 

Although maps used by Med-IAMER to illustrate fisheries and aquaculture in Adriatic-

Ionian ecoregion were considered as clear and easy to read, but oversimplified. 

Stakeholders recommended improving them as they do not provide a good 

understanding of the driver/pressure. 

The first map on fishing power and the third map related to sea bed exposure require 

additional spatial detail (i.e. bigger scale). It is recommended to use official data on all 

fishing parameters instead of papers with no significant value. Besides, it is observed 

that using number of vessels or coastline length does not reflect the marine productivity 

which is proportionate to the width of the continental shelf and not to the coastline. 

Some oceanographic features such as the straits of Otranto are hidden by other layer of 

data. Point sources issues such as pollution, overfishing or tourism concentration are 

not highlighted. Finally, with regards to the presentation, it is suggested to pinpoint 

circles proportionate to the indicator value rather than using colored areas. 

Most of respondents (90%) considered the existence of gaps in terms of indicators, but 

not in terms of data.  Stakeholders stated that most countries are reluctant to provide 

fisheries data. Additionally, indicators are considered as not enough specific to a given 
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pressure. As for an example, catches per unit effort (expressed in engine power) is more 

common and more resilient to changes in fishing strategies. The cost of a produced 

weight unit could also be considered as a potential indicator. Regarding data relevance 

on fisheries, this issue was a key question during Termoli’s stakeholders’ consultation, 

especially about the maps that should be based on clearly defined type of data and not 

on interpretation of data such as “overexploitation” or “discards”, etc. In other words, it 

appeared necessary that the reader knows the origin of the data used, with a clear 

mention of the source and is able to read them clearly without any interpretation. 

Few legal and policy instruments with regards to fisheries were proposed: 

 Regulation 1967/2006 on the Mediterranean Fisheries and the control regulation 

1224/2009 CFP; 

 The Barcelona Convention; 

 Sections of the UNCLOS Convention since it was decided to include and in some 

extent merge relevant clauses of the Convention on Biological Diversity; 

 GFCM /FAO. 
 

 
Figure J.3: The most relevant level for a legal/policy framework related to fisheries and aquaculture in Adriatic-Ionian 

ecoregion, according to Med-IAMER survey. 

The European level is assessed (60%) as the most relevant for legal and policy 

framework related to fisheries. These results confirmed the conclusions of the last 

stakeholders’ consultation meeting held in Termoli that mentioned EU legislation as the 

unique legal framework to be taken into consideration since fisheries management is an 

exclusive competence of the European Community (Common Fishery Policy). 

However, a respondent representing PASTI (Pan-Hellenic Society of Technologists 

Ichthyologists) stated that fisheries is over regulated in EU and regionalization of the 

new European Common Fishery Policy will encourage the required adjustments in the 

area notably through common principles on the legislation applied which will provide a 

unified and harmonized legal framework to operators. EU CFP and GFCM’s decisions are 

evaluated as the most efficient legal framework towards fisheries. 90% of the 

respondents estimated a need to have more regulation on this issue. 
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Actually, due to the separation of the Mediterranean in several specific sub areas 

including physical boundaries that delineate different oceanographic basins, marine 

activity of a given State has necessarily a significant impact on its neighbouring States’ 

activities. Moreover, a strong coordination in terms of governance is required due to the 

interconnections between resources (fish stocks, migratory routes or marine shipping). 

It is also requested to enforce regulations in order to avoid overfishing of many 

commercial species in the Adriatic-Ionian ecoregion. Local policies should be more 

restrictive and fishing bans should be implemented for key spawning areas to allow 

restocking. Finally, some further details about the selectivity of fishing gears and their 

impact on marine environment need to be taken into consideration. 

 

Aquaculture 

The definition of the driver “Aquaculture” was approved by 90% of the respondents. 

Data used in the factsheet were assessed as both relevant and updated. Both indicators 

“aquaculture production-fish farms influence” and “invasive species related to 

aquaculture activity” used in the factsheet were considered as relevant. However, the 

indicator “aquaculture production: fish farms influence” is assessed by a respondent 

from PASTI as very generic and it is therefore suggested to split it or to have specific 

guidelines on how to be addressed. 

Maps used by Med-IAMER to illustrate aquaculture issue in this factsheet were 

considered as clear and easy to read, providing a good understanding of the driver or 

the pressure.  
 

 
Figure J.4: The most relevant level for a legal/policy framework related to fisheries and aquaculture in Adriatic-Ionian 

ecoregion, according to Med-IAMER survey. 

Gaps in terms of data exist but not in terms of indicators, and no gaps related to 

pressures have been observed. 

All respondents considered the Mediterranean level as the most relevant for a legal or a 

policy framework related to aquaculture. GFCM’s guidelines and the new EU CFP (which 

now include articles on aquaculture) were estimated as the most efficient legal 

framework related to aquaculture. However, most of the respondents estimated the 
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need for more regulation on this issue. It was suggested to encourage basin regulation 

rather than emphasizing local level. 

 

Urbanization 
The definition of the driver was approved by all respondents to the questionnaire. 

Data were considered as relevant but not updated. The indicator entitled “degree of soil 

sealing” was unanimously assessed as relevant by the respondents. The percentage of 

population or economic activities based 100m or 500m from the coastline were quoted 

as potential indicator that need to be taken into consideration. 

Maps used by Med-IAMER to illustrate urbanization issue in the Adriatic-Ionian 

ecoregion were considered as clear and easy to read, providing a good understanding of 

the pressure, but still need to be improved. 

According to stakeholders surveyed, there are no existing gaps in terms of data. 

However, the statistical results do not allow determining the existence of gaps in terms 

of indicators. With regards to pressures, it is suggested to take into account the share of 

population (or activities) based near the coastline. 

Land use planning has been estimated by one respondent as the most efficient 

legal/policy framework in influencing urbanization. 

Both National (50%) and Local (50%) levels are assessed as the most relevant levels for a 

policy/ legal framework related to urbanization (Figure J.5). The majority of respondents 

expressed the need for more regulation. 

 
Figure J.5: The most relevant level for a legal/policy framework related to urbanization in Adriatic-Ionian ecoregion, 

according to Med-IAMER survey. 

Few remarks have been submitted: The Mediterranean coastline attracts more activities 

that it can sustain. Major source of income is the Coastal tourism but an overpopulated 

and overbuilt coastline is not a tourism attraction. Spatial planning on regional/local 

level is necessary in order to limit the urbanization of the coastline and favor only the 

most important activities: nature preservation, tourism, necessary ports and marinas 
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etc. Finally, coastal planning requires more expert opinion including a larger 

participation in the process. 

 

Climate Change 
A large majority of the respondents (90%) agreed with the definition of the driver. 

However, it was suggested to complete impacts of climate change with mentioning 

invasive species and new type of sicknesses.  

Data were assessed as relevant and updated by the respondents surveyed. It was 

suggested to take into account other data such as air pollutant concentrations. All 

respondents considered the indicator “combined pressure of climate change” used in 

the factsheet as relevant. Other indicators such as air pollutant concentration and 

emissions in the atmosphere were proposed in addition. A large majority of the 

participants considered that no gaps exist in terms of data, indicators and pressures. 

Maps used by Med-IAMER to illustrate climate change issue in the Adriatic-Ionian 

ecoregion were considered as clear and easy to read, providing a good understanding of 

the pressure. However it was suggested by one respondent to review the subdivision of 

province and department, these administrative limits being not relevant for these 

natural phenomena.  

45% of the respondents assessed the Mediterranean level as the most relevant for a 

legal/policy framework related to Climate change (Figure J.6), closely followed by the 

European level (44%) and in last position the International level (11%). The majority of 

the respondents (90%) expressed their need for more regulation. ICZM protocol was the 

only legal/ policy framework related to climate change mentioned as relevant by the 

stakeholders surveyed in the Adriatic-Ionian ecoregion. Few remarks have been 

proposed to set regulations for the reduction of nitrogen and sulphur oxides emissions 

in the Mediterranean area, and to implement immediate and concrete measures (the 

respondent did not provide more details about their contents). 
 

 
Figure J.61: The most relevant level for a legal/policy framework related to climate change in Adriatic-Ionian ecoregion, 

according to Med-IAMER survey. 
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Annex K 

Questionnaire and results for 
the Western Mediterranean ecoregion 
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Med-IAMER: Stakeholders consultation 
process 

Western Mediterranean ecoregion 

 

OBJECTIVE OF THIS SURVEY 

This survey is part of the stakeholders’ consultation process led by Plan Bleu in the framework of 

Med-IAMER project. Med-IAMER proposes an integrated environmental status assessment to 

mitigate environmental risks to be addressed at trans-boundary scale in the Mediterranean Sea. The 

approach draws on the main pressures and the conservation level in the Western Mediterranean and 

the Adriatic-Ionian ecoregions to identify spatial hotspots of environmental pressures. (More 

information: http://www.medmaritimeprojects.eu/section/med-iamer)  

Through this survey, we would like your feedback and comments on Med-IAMER preliminary 

results in the Western Mediterranean Basin, presented via factsheets, in order to improve the 

knowledge on the: 

 major drivers and pressures identified in the Western Mediterranean region; 

 data/indicators needs and gaps; 

 most relevant policies and governance arrangements in influencing the level of pressure on 

resources. 

 

MAIN DRIVERS AND PRESSURES in Western Mediterranean Basin: 

1. Eight socio-economic drivers impacting Western Mediterranean Ecoregion have been 
identified by Med-IAMER’s first assessment results. Can you please assign them a rank 
according to the significance of their impact?  
(1=the most significant impact.2.3.4…. 8= the least significant impact)  
Ref. document: Matrix of drivers-pressures in AIB 
 

Driver Rank (1 -> 8) 

Fisheries  

Maritime transport  

Coastal and Maritime Tourism  

Coastal urbanization and landtake  
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Rivers/Deltas inputs  

Renewable energy  

Military  

Climate Change  

 

2. Do you think there are any drivers or pressures missing?        Yes       No 
If yes, please list them: ……………………………………………………………………………………………… 
……………………………………………………………………………………………………………………………………… 

3. What pressures do you think are raising and will worsen the situation in the future? (e.g. gas and 

oil extractions, renewable energy, 

aquaculture)………………………………………………….………………………………………………………………………………

…………………………………………………………..……………………………………………………………………………………………

……………………………………………… 
 

4. According to Med-IAMER’s preliminary results, from a socio-economic perspective, most 
important contributors: 
 

To total Gross Value Added (GVA) To total employment 

1. Coastal / Maritime tourism 1. Coastal / Maritime tourism 

2. Maritime transport 2. Agriculture 

3. Fisheries & Aquaculture 3. Fisheries & Aquaculture 

4. Oil and Gaz 4. Maritime transport 

 

Do you agree with this ranking?   Yes       No 
If not, please explain why:…………………………………………………………………………………………… 
…………………………………………………………………………………………………………………………………………..……………
………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………… 
In your opinion, how it may evolve in the future?............................................................ 
…………………………………………………………………………………………………………………………………………..……………
………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………… 

 

 

FACTSHEET BY MAIN DRIVER 

Med-IAMER project identified 6 main drivers in the Western Mediterranean basin:  Coastal tourism 

and urbanization, Maritime transport, Fisheries and aquaculture and Climate change.  Each of them 

has been reported on a detailed factsheet. Please give us your feedback on one or several factsheets 

depending on your field of expertise. 
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COASTAL TOURISM AND URBANIZATION: 
Ref. document: WM_Tourism_factsheet 

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for 

improvement:……………………………………………………………………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:…………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:…………. 

…………………………………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

3. In your opinion, are the following indicators used in this factsheet relevant: 

- number of arrivals at tourist accommodation establishments per NUTS2 regions:   

 Yes   No      

- marine litter by population influence:   Yes   No    

If not, please suggest other indicator(s):……………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?.................................................................... 

  are clear 

  contain too much information. Which ones?................................................................. 

  are easy-to-read 

  are oversimplified. Which ones?.................................................................... 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for improvement:…………… 

…………………………………………………………………………………………………………………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?.......................................................................... 

- indicators:  Yes   No     If yes, which ones?................................................................... 

- pressures:   Yes   No     If yes, which ones?.................................................................. 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing coastal 

and maritime tourism? ...................................................................... 

..................................................................... ..................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     
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7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

MARITIME TRANSPORT: 

Ref. document: WM_Transport_factsheet 

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

……………………………………………………………….. 

 

In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

…………………………………………………………………………………………………………………………………………..……………

………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………. 

 

2. In your opinion, are the following indicators used in this factsheet relevant: 

- Intensity of pollution by maritime transport:   Yes   No      

- Invasive species related to transport activity:   Yes   No    

If not, please suggest other indicator(s):…………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

 

3. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?.................................................................... 

  are clear 

  contain too much information. Which ones?................................................................. 

  are easy-to-read 

  are oversimplified. Which ones?.................................................................... 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for improvement:…………… 

…………………………………………………………………………………………………………………………………… 

 

4. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?......................................................................... 

- indicators:  Yes   No     If yes, which ones?.................................................................. 

- pressures:   Yes   No     If yes, which ones?.................................................................. 

 

5. In your opinion, which existing legal/policy framework is the most efficient in influencing 

maritime transport?...................................................................................... 

..................................................................... ..................................................................... 
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..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

6. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

FISHERIES AND AQUACULTURE: 

Ref. document: WM_Fisheries_factsheet 

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:……………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:…………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of data:………… 

…………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………… 

3. In your opinion, are the following indicators used in this factsheet relevant: 

- Sea bed exposure to fishing activity – Density of trawlers & dredgers:     Yes   No 

- Invasive species related to aquaculture activity:   Yes   No 

If not, please suggest other indicator(s):…………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

4. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?.................................................................... 

  are clear 

  contain too much information. Which ones?................................................................. 

  are easy-to-read 

  are oversimplified. Which ones?.................................................................... 

  give a good understanding of the driver/pressure 

  need to be improved. If so, please give your suggestions for 

improvement:…………………………………………………………………………………………………………………………………

………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?......................................................................... 

- indicators:  Yes   No     If yes, which ones?................................................................... 

- pressures:   Yes   No     If yes, which ones?.................................................................. 

 

6. In your opinion, which existing legal/policy framework is the most efficient in influencing 

Fisheries? ............................................................................................... 
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..................................................................... ..................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

CLIMATE CHANGE: 

Ref. document: WM_ClimateChange_factsheet 

1. Do you agree with the definition of the driver?    Yes       No 

If not, please give your suggestions for improvement:……………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

2. In your opinion, are data used in this factsheet : 

- relevant:     Yes       No      If not, please suggest other data:…………………………………… 

- updated:     Yes       No      If not, please suggest more recent source of 

data:……………….………………………………………………………………………………………………………………………………

………….……………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

3. In your opinion, is the following indicator used in this factsheet relevant: 

- Combined pressure of climate change:  Yes   No      

If not, please suggest other indicator(s):…………………………………………………………………… 

…………………………………………………………………………………………………………………………………… 

 

4. According to you, map used in this factsheet (please tick one or more boxes as appropriate): 

  is not clear 

  is clear 

  contains too much information 

  is easy-to-read 

  is oversimplified 

  gives a good understanding of the driver/pressure 

  needs to be improved. If so, please give your suggestions for improvement:…………… 

…………………………………………………………………………………………………………………………………… 

 

5. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?.......................................................................... 

- indicators:  Yes   No     If yes, which ones?................................................................... 

- pressures:   Yes   No     If yes, which ones?.................................................................. 
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6. In your opinion, which existing legal/policy framework related to climate change is the most 

efficient?....................................................................................................... 

..................................................................... ..................................................................... 

..................................................................... ..................................................................... 

Which level is the most relevant ?        International     European     Mediterranean 

                                                                    National     Local     

 

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why?........................................................................................................................ 

…………………………………………………………………………………………………………………………………… 

 

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS SURVEY! 
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Synthesis of results collected by driver 
 

Coastal and Maritime Tourism 
Most of the respondents to the questionnaire agreed with the definition of the driver 

“Coastal and Maritime tourism”. However, it was suggested that term “maritime” could 

include juridical aspects and therefore would mean that all sea-based activities are 

regulated. Furthermore, a clarification has been required on the interaction between 

several elements such as the type of person engaged in the named activities, the 

duration of their stay and the inclusion of local citizen users in the provided definition. 

Data used in this factsheet were unanimously assessed as relevant and updated (it is 

nevertheless suggested to observe the tendency over five years). Both indicators 

“number of arrivals at tourist accommodation establishments per NUTS2 regions” and 

“marine litter by population influence” were largely assessed as relevant. Though 

concerning the last indicator, it is considered by one respondent less relevant than fresh 

water consumption per person and total. In addition, the share of water used by tourists 

including terrestrial litter reaching the marine environment should be more taken into 

consideration. Additional indicators were suggested by few respondents such as water 

consumption per capita, not treated wastewater per capita, built area per km of 

coastline, capacity of port facilities per 100km of coastline and, finally, number of arrivals 

with ordinary transportation (which allows to measure the large mass of people 

choosing private accommodations because in important tourist sites like Sardinia for 

example, private accommodations are more relevant than recorded accommodations). 

Maps used by Med-IAMER to illustrate coastal and maritime tourism issue in this 

factsheet were considered as unclear, to be lacking information and oversimplified. So, 

maps need to be improved according participants. In general, it is pointed out that the 

study area is not well defined: the eastern part is truncated as well as the full sea area 

which is separated from the coast of southern countries. Besides, the jargon (e.g. 

nomenclature of units for territorial statistics, langrangian model) is not enough 

explained; the legend does not provide a clear view on the using surface currents and 

the location of the sources which can lead to some understanding difficulties especially 

for a person not informed about the Mediterranean cooperation area. A questioning 

was submitted about the reason why high frequented North Mediterranean countries 

have lower impact on their own coastal zones than South Mediterranean countries such 

as Libya where there is no tourism. 

The first map illustrating arrivals at tourist accommodation establishments was mostly 

assessed as relevant even if it does not calculate flows from private accommodation. 

The second map reflecting marine litter by population influence presented some 

reading difficulties. It was suggested to introduce spatial definition of coast and more 

relevant data. Gaps in terms of indicators and pressures were mentioned. Several 

comments and suggestions have been made by few respondents: 

 There is no downscaled data regarding tourism and it could be interesting in this 

sense to include boat berths, anchoring, the number of tourism taxes at a sub-
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national level (coastal municipalities) per year (if not possible, monthly) through 

Eurostat or fiscal authorities at national level. 

 Data are incomplete as they address North Mediterranean only. Indicators do not 

provide clear information on combined effects, one pressure having several 

impacts while one impact being able to undergo several factors of pressure. 

 Indicators TO01 (Density of tourism capacity: Number of beds per km2 in coastal 

areas), TO02 (Density of tourism capacity: Number of establishments per km2 in 

coastal areas) and TO03 (Arrival at tourist accommodation establishments) are 

misleading when used to weigh tourism pressures because it is not considered 

the mass tourism using private accommodations on the coast. 

 Finally it is suggested to take into account water consumption. 

Mediterranean level was assessed as the most efficient legal/policy framework in 

influencing coastal and maritime tourism in Western Mediterranean ecoregion (Figure 

K.1) and the need for more regulation on this issue was clearly established. 
 

 
Figure K.1: The most relevant level for a legal/policy framework related to coastal and maritime tourism in Western 

Mediterranean ecoregion, according to Med-IAMER survey. 

Various points of view have been expressed: 

 Facing a cross-sectorial issue it is difficult to determine the predominant legal 

framework (soft law and ad hoc ones); 

 Some participants argued that national framework was the most efficient in 

influencing coastal and maritime tourism, except where the region (sub-national 

level) is mandated. In this case, the regional level is more pertinent; 

 Barcelona Convention, Ramsar Convention and ACCOBAMS were quoted as the 

legal instruments the most efficient in influencing coastal and maritime tourism. 

It was highlighted by participants that a strong governance and legal framework are 

conditioned by the involvement of all levels of governance. Furthermore, it would be 

useful to define a cross-sectoral law according to the provisions set by each sector. 

Some variations could be possible at national level including a transposition of European 

or Mediterranean legal instruments in order to implement it at local level. 

50% 

33% 

17% 

Mediterranean

National

Local
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Due to increasing pressures on marine features, it would be necessary to require more 

stringent regulations and to implement best management practices and standard 

operating procedures. It was also recommended to connect management approaches 

between the Western and Eastern sides of the Mediterranean and to develop strategies 

to address cumulative impacts. It was suggested to control tourism impacts in order to 

work more on land use issues than on tourist policies. Finally, it was recommended to 

introduce the concept of Sustainability Impact Assessment. 

 

Maritime Transport 
The definition of the driver has been validated by all the respondents. 

Data used in this factsheet were assessed as relevant. An Italian private company’s 

representative proposed referring to Containerization International or Lloyd Register in 

order to obtain updated data on containerization traffic. 

Both indicators “Intensity of pollution by maritime transport “and “Invasive species 

related to transport activity” were evaluated as relevant. Nevertheless, it was highlighted 

on one hand a possible risk to loose information by considering all kind of sea 

transports as the same; and on the other hand, the necessity to take into account the 

large part of pollution generated by sea transport caused by the related road traffic 

affecting port city and their hinterland. 

Maps used by Med-IAMER to illustrate maritime transport issue in this factsheet were 

considered as clear and easy to read, giving a good understanding of the 

driver/pressure. The existence of gaps in terms of data and indicators are impossible to 

demonstrate given the restricted number of replies, though it is stated that no gaps 

existed with regards to pressures. 

International and Mediterranean legal/policy frameworks were assessed as the most 

efficient in influencing maritime transport (Figure K.2), without referring to a specific 

legal framework or policy. No feedback was provided regarding the necessity to increase 

the regulation on this issue. 
 

 
Figure K.2: The most relevant level for a legal/policy framework related to maritime transport in Western Mediterranean 

ecoregion, according to Med-IAMER survey. 

50% 50% 

International

Mediterranean
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Fisheries and aquaculture 
90% of the respondents agreed with the definition of the driver even though it was 

suggested to be more specific in the definition, mentioning in particular the difference 

between small-scale and industrial fisheries. The definition should refer to the one set 

by GFCM /FAO (not only the general FAO one). 

Data used in this factsheet were unanimously considered as relevant and updated.  

However, a respondent from MedPan underlined the lack of explanation on what the 

statistics contain; since 80% of fishing units are small scale, the respondent questioned 

about the reported species among this percentage. Moreover it was stated a lack of 

information with regards to the main issues of the industries in question including the 

level of specificity of the gears used. Several questions were asked: why non-indigenous 

species are underscored? How can we ensure that fishing vessels are the main factor 

underlying this trend? What is the share of the other vessels transiting through the 

Mediterranean? Finally, it was pointed out that MPAs were mentioned, but not 

biodiversity at large that constitutes the first related pressure along with damage to the 

sea floor and habitats. A participant proposed to provide data on polygons of 677 MPAs 

in the Mediterranean if needed. 

The indicator “Sea bed exposure to fishing activity – Density of trawlers & dredgers” was 

assessed as relevant, but not the second one entitled “Invasive species related to 

transport activity”. Additional indicator has been suggested which is invasive species 

related to climate change. It was also highlighted that trawlers and dredgers represent 

only one type of fishing in the area, and impacts vary widely according the nature of the 

sea bed: from negligible on bottom trawled for decade to catastrophic in ecosystem hot 

spot as canyons. Furthermore, it was pointed out that these indicators do not consider 

the main impacts of fisheries on the fish population themselves. Invasive species are 

concentrated in shellfish’s production areas, typically in the Languedoc-Roussillon‘s 

Lagunas (France) that are due to shellfish’s importations. Therefore it was proposed to 

consider Maximum Sustainable Yield (MSY) as a pertinent indicator.  

Maps used by Med-IAMER to illustrate fisheries and aquaculture issue in this factsheet 

were considered as clear, easy to read but oversimplified. They needed to be improved 

according to stakeholders. Generally, the maps were unclear with regards to data origin 

and space/temporal data density. In addition, the distinction between invasive species 

caused by transport activity, aquaculture or climate change might appear arbitrary since 

in many cases there is not any scientific evidence of the causes of the phenomenon. On 

the first map reflecting Sea bed exposure to fishing activity, unexpected linear borders 

and “no fishing areas” are not identified. The squarish polygons are not clearly 

highlighted (presumably the GFCM areas but not part of the legend). The second map 

“Invasive species related to transport activity” is considered as incomplete as only 

coastal species are represented. The location of the species is not clearly established 

since it is difficult to determine if they are really invasive or just indigenous. A pie chart 

or graphic per nation might be more visible at this scale and would allow downloading 

that map at high resolution and focusing on regions of interest. It was finally suggested 

to elaborate a map introducing all aquaculture facilities, but the relevance of this action 
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would depend on the public targeted by the factsheets (institutions and technical staff of 

NGO’s, policy makers and which level local/national/regional/international) 

The existence of gaps in terms of data, indicators and pressures was clearly established 

by stakeholders.  No specific ones were mentioned however it is encouraged to take into 

account space/temporal density of the data. 

The Common Fisheries Policy (CFP) was considered by stakeholders as the most efficient 

legal/policy framework in influencing fisheries, even if a larger framework would be 

necessary to manage the exploitation of fishes in the Western Mediterranean Basin. 

Furthermore, CFP could be strengthened and continue its efforts to tackle recreational 

fisheries and small-scale fisheries (often 50/50 in takings) in interaction with other EU 

directives such as MSFD, Habitats Directive etc. General Fisheries Commission for the 

Mediterranean (GFCM) was also mentioned as an Ad hoc body but which could become 

more significant.   

Finally, it was suggested to increase the EU support to transpose regional and European 

policies at national level. Indeed, sustainable labels (living off spill-over effect from 

MPAs, Mister Good Fish, Slow Fish, and MSC) including national and sub-national 

authorities deserve to be supported against a destructive lobby from the Industry 

(destructive for the environment and small scale fishermen). 
 

 
Figure K.3: The most relevant level for a legal/policy framework related to fisheries and aquaculture in Western 

Mediterranean ecoregion, according to Med-IAMER survey. 

Mediterranean level is assessed by a large majority as the most relevant level for a 

legal/policy framework, including the necessity to have a better regulation on this issue. 

In this sense, it was suggested to link CFP to national policies in the South 

Mediterranean countries under the umbrella of the GFCM. It was also requested to 

implement actions to preserve nursery areas and the increase of population activities 

using species-specific management plans. 

Finally, to be implemented at local level, ecosystem approach cannot be only politically-

backed, Mediterranean Sea should be considered as a global system fostering 

coordination‘s efforts at basin level. The integration of relevant legal frameworks at all 

territorial levels is necessary to facilitate and harmonize the regulation process. 
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Urbanization 
90% of the respondents agreed with the definition of the driver mentioned in the 

factsheet related to urbanization. Nonetheless, the definition can be subject to 

improvements notably by referring to the one provided by GEMET: “the state of being or 

becoming a community with urban characteristics”8. Some respondents argued it was 

not relevant to define urbanization by a ratio between urban and rural population, 

because urbanization is not a linear phenomenon that depends on rural population 

movement.  

All stakeholders surveyed considered data in the factsheet used as relevant and 

updated. The indicator” Degree of Soil Sealing” was unanimously assessed as relevant, 

but urban sprawl was suggested as an additional indicator. The existence of gaps in 

terms of data and indicators was not clearly established by the statistical results (50% 

no, 50% yes).  

According to respondents, maps used in this factsheet were clear and easy to read, 

providing a good understanding of the pressure. However, some improvements were 

suggested such as making the distinction between issues faced by Northern and 

Southern Mediterranean countries. Additionally, it was recommended to improve the 

title of the maps, to complete the time coverage, to specify the source of data used and 

the degree of comparability between data (over time and space). As a final point, it was 

suggested to illustrate eutrophication which is mentioned as a significant indicator for 

urbanization. 
 

 
Figure K.4: The most relevant level for a legal/policy framework related to urbanization in Western Mediterranean 

ecoregion, according to Med-IAMER survey. 

The European level is considered as the most relevant for a legal/policy framework for 

urbanization. Most of respondents stated there is no need for more regulation on this 

issue. Nevertheless it is rather recommended to implement the existing laws and 

regulations before creating new ones.  

                                                           
8
 http://www.eionet.europa.eu/gemet/concept?cp=8820&langcode=en&ns=1  
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Climate Change 
The questionnaire about climate change in Western Mediterranean ecoregion is the one 

who received the greatest response. 75% of the respondents agreed with its definition 

but suggested to add, as impacts of climate change, acidification as well as biodiversity 

losses, and to consider the impact of climate change on air quality. 

Data used in this factsheet were considered as relevant and updated.  It was suggested 

to add the modification of intensity and frequency of extreme wave events as a direct 

pressure linked to climate change, since it does not coincide with the sea level rise. This 

kind of pressure could be named “wave climate modification” and its potential 

consequence could be the increasing of coastal hazards and risks in coastal areas. 

The indicator “Combined pressure of climate change” used in the factsheet was largely 

assessed as relevant. Several additional indicators have been proposed such as climate 

and sea acidification impacts on the Mediterranean marine environment; Chemical, 

climatic, ecological, biological and economical changes of the Mediterranean Sea driver 

by ocean acidification and warming; pH change in Mediterranean Sea, CaCO3 saturation 

states and other biogeochemical-ecosystem variables; Assessing the changes in habitat 

suitability of relevant ecological and economically-important species; Coastal erosion 

and coastal area at risks from (affected by) storm surges; And finally diseases (incidents) 

and mortality due to heat waves related to climate change in coastal zone. 

Furthermore, it is encouraged to define some indicators representing the real effects of 

climate change on coastal territories in order to better understand the levels of hazards 

that would produce effects on coasts such as change in coastal flooding (e.g. number of 

extreme events with a specific return period), change in river flooding (near deltas), and 

trend of erosion of the beaches (morphology). Finally the need for data was highlighted 

with regards to pollutant emissions in the atmosphere and pollutant concentrations.  

Generally, it was pointed out that global data are useful for the objective of Med-IAMER 

study; however, for a better comprehension of the effects of climate change on the 

Mediterranean coastal territories, a detailed geographic scale is necessary (regional 

scale). MED Regional Authorities must be involved because of their expertise and 

knowledge of coastal territories issues. Some European projects involving 

Mediterranean coastal administrations are trying to reach these objectives, such as MED 

COASTGAP Initiative. Besides, gaps on the description of the air quality were mentioned 

and climate indicators were suggested such as indicators related to mean values of 

climate, and climate extremes. With regards to marine vulnerability, indicators proposed 

were quantitative and qualitative, biogeophysical as well as social indicators of coastal 

ecosystems, biodiversity and human health. Finally, it was stated that complementary 

data on sea surface temperature are necessary. 

Maps used by Med-IAMER to illustrate climate change issue in the Western 

Mediterranean ecoregion were considered as clear and easy to read, providing a good 

understanding of the pressure. Improvements were suggested such as including more 

drivers and data as well as pressures and/or indicators. The combination of land and sea 

pressures should be clarified. 
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A representative of the Lazio Region (Italy) stated that the representation of sea 

pressure was clear due to the combined effect of Sea Level Rise (SLR) and Sea Surface 

Temperature (SST), unlike the representation of land pressure which was unclear. 

Indeed, within a wide comprehension of the effect of climate changes on coastal area, 

probably some indicators explaining the interaction between sea and land should be 

defined, notably by using global studies such as DIVA model that evaluates cost of 

damages caused by SLR. Maps representing flooding risks on coastal ecosystem could 

be representative of the potential damages of climate change in order to improve the 

resilience of coastal ecosystem and therefore to reduce level of risks. A methodology 

named COFLERMap was proposed by the Lazio Region in the frame of MAREMED Project 

in order to evaluate and map coastal risks at regional and local geographic scale. 

Legal/policy framework related to climate change considered as the most efficient are 

the United Nations Framework Convention on Climate Change (UNFCC) as well as 

European Flood Directive complementary to those already indicated in the factsheet. 

 
Figure K.5: The most relevant level for a legal/policy framework related to climate change in Western Mediterranean 

ecoregion, according to Med-IAMER survey. 

European level is according to the respondents the most relevant level for a legal/policy 

framework (50%) related to climate change, and the need for more regulation on this 

issue was clearly expressed. 

Relevant comments have been submitted by the participants notably one stating that 

since the revision of the Barcelona Convention in 1995, coastal areas have been at the 

heart of suggested policies for the Convention’s Contracting Parties (CPs). These policies 

have resulted in a multitude of guidelines, recommendations, actions plans and white 

papers, but are merely “soft law”, not binding for the signatory states. These documents 

are only read by specialists and the subject has already been studied exhaustively. 

Therefore it is necessary to promote a new system that will guarantee an effective 

implementation on the ground, notably through the adoption of a legally binding 

regional instrument that will include the preparation of a Joint Action Program (JAPs) 

with the COASTGAP Project (COASTCAP Recognition report, 2015). Additionally, it was 

recommended to better encourage the reduction of emissions so as to reduce the high 

pollutants level and impacts of climate change in the Mediterranean area; and to 

develop the regulation with regards to build resilience and adaptation of fragile 

ecosystems. 
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Annex L 

Questionnaire and results for the 
 factsheet on Protection of Marine Biodiversity 
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Med-IAMER: Stakeholders consultation 

process 

Mediterranean region 

 

PROTECTION OF MARINE BIODIVERSITY IN THE MEDITERANEAN SEA: 

(cf. factsheet )  

 

1. In your opinion, are the following composite indicators / indexes used in this factsheet 

relevant: 

- legal protection:   Yes   No      

- Management effort:   Yes   No  

- Marine protection index:   Yes   No  

If not, Why?  

 

Please suggest other indicator(s): 

  

2. According to you, maps used in this factsheet (please tick one or more boxes as appropriate): 

  are not clear. Which ones?  

  are clear 

  contain too much information. Which ones?  

  are easy-to-read 

  are oversimplified. Which ones?  

  need to be improved. If so, please give your suggestions for improvement:  

 

3. Do you think any gaps exist in terms of: 

- data:   Yes   No     If yes, which ones?  

- indicators:  Yes   No     If yes, which ones?  

- responses:   Yes   No     If yes, which ones?  

 

 

4. Do you think Marine Protected Areas are effective in conserving biodiversity?   Yes   No     

Why? 

 

5. In your opinion, what existing legal/policy framework is the most effective in protecting 

marine and coastal biodiversity? 
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6. According to you, which reason(s) can explain the effectiveness of this legal framework:  

  

7. Do you feel a need for more regulation on this issue?     Yes   No      

If yes, why? 

 

8. According to you, which level is the most relevant for addressing MPA and MPA networks 

effectiveness?        International     European     Ecoregional       Mediterranean     

                                  National     Local 

                              

9. In your opinion, how much do Marine Protected Areas contribute to local 

- Social equity:  A lot     Substantially     Moderately     Little     Very little  

- Economic growth:  A lot     Substantially     Moderately     Little     Very little  

Why?  

 
 

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS SURVEY! 
 

Please send it back to davidrr@uma.es  
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Synthesis of results 
 

A brief questionnaire on marine biodiversity protection in the Mediterranean (Annex X) 

was circulated among a selected number of Mediterranean MPA experts to assess the 

work done in Med-IAMER and gather recommendations for improvement in this area. 

One reminder was sent to enhance the response rate. Six responses were collected by 

the established deadline (response rate of 67%), although one of them provided 

unstructured responses to some of the questions. The results of this thematic 

stakeholder consultation are summarized below: 

 

1. Relevance of the indicators (indexes) used 

All the respondents agreed that the three indexes used to assess MPA protection in 

Med-IAMER (legal protection, management effort and protection) were relevant. One 

expert suggested adding the following indicators to our assessment: “MPA budget”, 

“fisheries pressure” and “spill-over effect”. Another expert suggested refining the 

indexes’ calculation by weighting nationally designated MPAs according to their actual 

legal “stringency”.  

 

2. Maps used  

The maps used in the MPA factsheet were deemed clear by most respondents, although 

one respondent pointed out that the map showing management effort on page 4 was 

unclear. One respondent mentioned that all the maps were unclear mainly due to the 

small scale depicted which did not allow locating each MPA properly or visualising their 

protection status, and because the maps lacked captions from which to be related to the 

text. One respondent suggested showing maps per country and another respondent 

proposed showing maps per ecoregion to improve their visualisation, as small MPAs 

cannot be seen at the scale shown. Another respondent said that, in her opinion, the 

protection shown for the Pelagos Sanctuary was too high and that, in reality, protection 

does not vary much from within and outside the Sanctuary’s boundaries. 

 

3. Data gaps 

Two respondents suggested adding few indicators to the assessment, as explained 

above. The others did not identify any major data or indicator gap. Also, indicators on 

the implementation and impact of management objectives were suggested by one 

respondent, although the difficulty to retrieve those data was also mentioned.  

 

4. MPA effectiveness 

All the experts coincided that MPAs are useful to conserve marine biodiversity, although 

four of them highlighted the important role of adequate management in terms of 

means, enforcement, etc. for that to happen.  
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5. Effectiveness of legal / policy frameworks 

There is no agreement on which piece of policy or legislation is the most effective at 

protecting marine biodiversity. One respondent said the most effective legal or policy 

framework was the Convention on Biological Diversity. Another chose the European 

directives. A third respondent opted for national biodiversity protection legislation 

whereas a fourth one stated that sectorial policies or laws other than biodiversity-

related ones might be as effective at protecting marine biodiversity. Other expert chose 

a diversity of legal and policy frameworks, from local to international (CBD, European 

Directives and UNEP/MAP).  

 

6. What can explain the effectiveness of such frameworks? 

No agreement here either. Responses ranged from countries’ commitment to clear 

targets (CBD); legal responsibility (European directives); the overriding nature of national 

biodiversity conservation legislation (national legislation); and political will (for all of 

them).  

 

7. Need for more regulation 

No agreement here either. One respondent did not see the need for more regulation. 

One another stated that what was needed was better implementation of existing 

regulations, whereas another one said that punitive provisions should be increased, as 

although most current regulations are legally binding, there are no real consequences 

for countries not abiding by them. A fourth one was in favour of more harmonising, 

inter-sectorial legislation.  

 

8. Scale for assessing MPA and MPA network effectiveness 

Two respondents stated the most suitable scale for assessing MPA and MPA network 

effectiveness is the ecoregional scale, whereas the other respondents opted for a 

mixture of scales (e.g. Mediterranean and national; Mediterranean, ecoregional and 

national; national and local) depending of the objectives of the assessment, as one of 

them pointed out. No expert chose international or European scales as the most 

suitable ones.  

 

9. Contribution of MPAs to local equity and economic growth 

There is a general positive perception of the social and economic impact of MPAs. Three 

respondents said that MPAs contribute substantially to local equity, and one of them 

stated that they contribute moderately. Regarding local economic growth, for one 

respondent MPAs contribute a lot and for another one, MPAs contribute substantially. 

For two others, MPAs contribute moderately. A fifth respondent stated that the local 

economic impact of MPAs depends on the social sector (e.g. fishers, tourists, urban 

investors, etc.). 
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Annex M 

Questionnaire and results for the 
 factsheet on Legal and Policy Framework 
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Med-IAMER: Stakeholders consultation 

process 

Mediterranean region 

 

OBJECTIVE OF THIS SURVEY 

This survey is part of the stakeholders’ consultation process led by Plan Bleu in the framework of 

Med-IAMER project. (More information: http://www.medmaritimeprojects.eu/section/med-iamer). 

Through this survey, we would like your feedback and comments on Med-IAMER preliminary 

results in two Mediterranean ecoregions: Adriatic-Ionian and Western Mediterranean, presented 

via factsheets, in order to improve the knowledge on the: 

 major drivers and pressures identified in the Mediterranean; 

 data/indicators needs and gaps; 

 most relevant policies and governance arrangements in influencing the level of pressure on 

resources. 

 
Legal and policy framework: How to assess their effectiveness towards 
sustainability in the Mediterranean ecoregions 
(cf. factsheet on legal framework) 

 
1. Each legal/policy framework selected by this project: 

- Has clear coastal and maritime objectives 
- Incorporates social, economic and environmental aspects 
- Promotes the implementation of binding regulations and measures/actions 

Do you agree with the criteria for selecting the most important framework?   Yes       No 
 

If not, why?...................................................................................................................... 
……………………………………………………………………………………………………………………………………………………….. 
 

2. Do you agree with the list of the 10 selected frameworks?   Yes       No 
 

3. Are there any additional frameworks to be considered? And why?............................................ 
………………………………………………………………………………………………………………………………………………….. 
 

4. In Med-IAMER, the validation of the method set to evaluate the effectiveness of legal and policy 
frameworks in contributing to integration and sustainability is attempted. An indicative list of 
questions (indicators) to evaluate effectiveness of legal and policy measures is proposed here 
according to five important issues emerging from existing knowledgeon framework assessment 
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such as integration, objective setting, governance, implementation, monitoring and evaluation. 
The main proposed questions are the following: 
 

Issue under 

evaluation 

Indicator/Question Scoring process 

Integration 

Is there a balance and correlation among 

the social, economic and environmental 

aspects? 

0=none, 1=balance or correlation, 2=both 

Objective setting 

Have the framework objectives been 

achieved? 
0=No, 1-Partially, 2=Yes, N/A 

Are they SMART (Specific, Measurable, 

Achievable, Relevant to the desirable 

outcome and Time-bound)? 

0=No, 1-Partially, 2=Yes, N/A 

Governance 
What is the level of transboundary 

character of the measures? 

0=no transboundary character, 1=general 

reference to transboundary issues, 2=specific 

measures for transboundary issues 

Implementation 

Have the framework measures been 

successfully implemented? 
0=No, 1-Partially, 2=Yes, N/A 

Are there any existing or foreseen 

supporting structures /mechanisms for the 

measures’ effective implementation? 

0=identification.1=policy formulation/decision 

making.2=implementation 

Monitoring & 

evaluation 

Has a monitoring and evaluation process 

been implemented/foreseen? 
0=No, 1=Yes 

 

5. Do you agree with the list of indicators/questions for testing the effectiveness of the identified 

frameworks?  Yes       No 

If not, which question would you add and/or change? 

………………………………………………………………………………………………………………… 

 

6. Do you agree with the scoring process for each indicator?  Yes       No 

 

7. Would you recommend any changes?  

 
 

THANK YOU FOR TAKING THE TIME TO COMPLETE THIS SURVEY! 
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Synthesis of results collected by driver 
 

Experts have provided recommendations on how to improve the evaluation process 

and/or possible propose additional indicators for testing the effectiveness of legal and 

policy frameworks.  

Table 7.5 was developed taking into account the recommendations and comments 

provided by stakeholders during the consultation process (please, check section 7.3). 
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Annex N 

Validation and improvement of indicators 
based on stakeholders’ consultation 
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Validation of climate change indicators 
 

 Comments and recommendations 

 

 Stakeholders’ comment: Review the subdivision of province and department in the 

‘Combined pressure of climate change’ indicator as it reflects administrative limits 

to natural phenomena. 
 

 Med-IAMER’s reply: The division of the indicator in NUTS3 cannot be changed since 

the original data from ESPON is based on this delineation. Reference data used to 

generate the ESPON Climate indicators could be used in order to produce a more 

detailed indicator but due to time constraints it was not possible to develop it. 

 
 Stakeholders’ comment: Other indicators such as air pollutant concentration and 

emissions in the atmosphere are proposed to be added 
 

 Med-IAMER’s reply: Due to time and data constraints it was not possible to make 

an indicator proposal in this line. However, this comment has been taken into 

account for the recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: It is suggested to add the modification of intensity and 

frequency of extreme wave events as a direct pressure linked to climate change, 

since it does not coincide with the sea level rise. This kind of pressure could be 

named “wave climate modification” and its potential consequence could be the 

increasing of coastal hazards and risks in coastal areas. 
 

Several additional indicators have been proposed such as climate and sea 

acidification impacts on the Mediterranean marine environment; Chemical, 

climatic, ecological, biological and economical changes of the Mediterranean Sea 

driver by ocean acidification and warming; Change in Mediterranean Sea pH, 

CaCO3 saturation states and other biogeochemical-ecosystem variables; Assessing 

the changes in habitat suitability of relevant ecological and economically-important 

species; Coastal erosion and coastal area at risks from (affected by) storm surges; 

And finally diseases (incidents) and mortality due to heat waves related to climate 

change in coastal zone. 
 

Furthermore, it is encouraged to define some indicators representing the real 

effects of climate change on coastal territories in order to better understand the 

levels of hazards that would produce effects on coasts such as change in coastal 

flooding (e.g. number of extreme events with a specific return period), change in 

river flooding (near deltas), and trend of erosion of the beaches (morphology). 

 
 Med-IAMER’s reply: Three additional indicators were developed based on these 

comments: CC02, Pressure in coastal regions due to climate change; CC03, 

Pressure of river flooding due to climate change; and CC04, Pressure of summer 

heat due to climate change. Due to time and data constraints it was not possible to 
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consider all the proposals, but the comments have been taken into account for the 

recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: Probably some indicators explaining the interaction 

between sea and land must be defined, notably by using global studies such as 

DIVA model that evaluates cost of damages caused by sea level rise. Maps 

representing flooding risks on coastal ecosystem could be representative of the 

potential damages of climate change in order to improve the resilience of coastal 

ecosystem and therefore to reduce level of risks. A methodology named 

COFLERMap is proposed by Lazio Region in the frame of MED MAREMED Project in 

order to evaluate and map coastal risks at regional and local geographic scale. 
 

 Med-IAMER’s reply: A new indicator was developed considering coastal flooding 

due storm surges and sea level rise (CC02, Pressure in coastal regions due to 

climate change) based on ESPON Climate and EEA indicators. ESPON Climate used 

results from the DIVA model. Due to time and data constraints it was not possible 

to make a better indicator proposal in this line. 
 

 Improvements in indicators 

After the consultation with stakeholders where the initial indicator of climate change 

was presented (CC01, Combined pressure to climate change; described in section 6.2.1), 

it became clear that it was necessary to develop other indicators on the subject. 

Three additional maps were produced based on the comments of the stakeholders in 

order to provide a more comprehensive view of climate change (figure L.1): 

- CC02, Pressure in coastal regions due to climate change 

- CC03, Pressure of river flooding due to climate change 

- CC04, Pressure of summer heat due to climate change. 

 

 
Figure L.1: Development of new climate change indicators suggested by stakeholders. 
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Validation of fisheries and aquaculture indicators 
 

 Comments and recommendations 
 

 Stakeholders’ comment: The indicator “Sea bed exposure to fishing activity” was 

largely estimated as relevant. However, several remarks were submitted. First, it is 

pointed out that indicator of pressure using number of vessels and catches is 

vague and not relevant as many small vessels have much less impact than few big 

fishing vessels. Besides, no information and/or guidelines to assess cumulative 

impacts are available. 
 

The map on fishing power and the map related to sea bed exposure require 

additional spatial detail (i.e. smaller scale). Besides, it is observed that using 

number of vessels or coastline length does not reflect the marine productivity 

which is proportionate to the width of the continental shelf and not the coastline. 
 

 Med-IAMER’s reply: Indicator ‘Potential fishing pressure along the Mediterranean 

coast‘ (Map FI49), described in section 6.2.7, was developed as response to the 

stakeholders’ comments. This new indicator was developed in order to provide a 

spatially explicit estimation of main pressures exerted from fishing related 

activities. 

 
 Stakeholders’ comment: The use of VMS (Vessel Monitoring System) data is also 

proposed to monitor the activity of fishing vessels. 
 

 Med-IAMER’s reply: The collection of VMS data and the development of spatial 

datasets from them would require too much time and effort for the project. Due to 

time and data constraints it was not possible to make an indicator proposal in this 

line. However, this comment has been taken into account for the 

recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: Specific oceanographic features such as those related to 

Otranto Strait are hidden by other layer of data. Point sources issues such as 

pollution, overfishing or tourism concentration are not highlighted.  
 

 Med-IAMER’s reply: The purpose of the maps was to show the pressure indicators 

in a pragmatic and comprehensive way. Therefore, it no additional information 

was added to the maps. 

 
 Stakeholders’ comment: Regarding fishing production maps, it is suggested to 

pinpoint circles proportionate to the value of the indicator rather than using the 

whole space with colours. 
 

 Med-IAMER’s reply: Maps FI12, FI15, FI16, FI17 and FI18 were improved following 

these indications. 
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 Stakeholders’ comment: Indicators are considered as not enough specific to a 

given pressure. For example, catches per unit effort (expressed in engine power) is 

more common and more resilient to changes in fishing strategies. The cost of a 

produced weight unit could also be considered as a potential indicator. 
 

 Med-IAMER’s reply: As engine power data were available, map FI16 was developed 

in order to show catches per unit effort. Cost of a produced weight unit would 

need too much additional data and methodologies, so it was not possible to 

develop any indicator in this line due to time constrains. 

 
 Stakeholders’ comment: It is remarked that MPAs were mentioned, which is not 

the case of biodiversity at large that constitute the first related pressure along with 

damage to the sea floor and habitats. 
 

 Med-IAMER’s reply: Biodiversity was included in the new indicator presented in 

map FI49 (Potential fishing pressure along the Mediterranean coast) as potential 

bycatch or bycatch risk. It was not possible to find specific data on population 

distributions or damage to the sea floor and habitats. 

 
 Stakeholders’ comment: An additional indicator has been suggested which is 

invasive species related to climate change. 
 

 Med-IAMER’s reply: No specific data were found in relation to invasive species and 

climate change. Due to time and data constraints it was not possible to make an 

indicator proposal in this line. However, this comment has been taken into account 

for the recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: It is pointed out that the indicators do not consider the 

main impacts of fisheries which are on the fish population themselves. 
 

 Med-IAMER’s reply: Biodiversity was included in the new indicator presented in 

map FI49 as potential bycatch or bycatch risk but it was not possible to find specific 

data on population distributions or damage to biodiversity. Due to time and data 

constraints it was not possible to make an indicator proposal in this line. 

 
 Stakeholders’ comment: It is proposed to consider Maximum Sustainable Yield 

(MSY) as a pertinent indicator. 
 

 Med-IAMER’s reply: Due to time and data constraints it was not possible to make 

an indicator proposal in this line. However, this comment has been taken into 

account for the recommendations and improvements suggested by WP2. 
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 Stakeholders’ comment: The distinction between alien species related by transport 

activity, aquaculture and climate change might appear arbitrary since in many 

cases there is not any scientific evidence of the causes of the phenomenon. 
 

 Med-IAMER’s reply: Data from EASIN Portal (JRC) make a distinction between 

invasive species related to transport activity and aquaculture. So far, it has been 

the most reliable, detailed comprehensive and peer-reviewed source that accounts 

for alien species. 

 
 Stakeholders’ comment: The second map “Invasive species related to transport 

activity” is evaluated as incomplete as it is only represented the coastal species. 

The location of the species is not clearly established since it is difficult to determine 

if they are really invasive or just indigenous. A pie chart or graphic per nation might 

be more visible at this scale and would allow downloading that map at high 

resolution and focusing on regions of interest. 
 

 Med-IAMER’s reply: EASIN data mostly cover coastal and inland areas. The proposal 

of including a pie chart and put the maps online was considered for the final 

version of the factsheets. 

 
 Stakeholders’ comment: It was suggested to create maps on the trends of fisheries 

production and fleet based on the dates of National strategic plans (2000, 2007, 

2014), taking into account space/temporal density of the data. 

 

 Med-IAMER’s reply: This proposal was considered and new maps on fishing trends 

were developed for years 2000, 2007, 2014 and the variations in this period (FT01 

to FT05). Total landings, total landings of overexploited species, number of vessels 

by port, average length overall (in meters) by port, and total tonnage (GT) of fishing 

vessels by port were taking into account. 
 

 Improvements in indicators 

After the consultation with stakeholders from both the fishing and conservation sectors 

where the first preliminary (area- and port- related indicators) were presented (see first 

step in the workflow diagram, figure L.2), the need for a spatially explicit mapping of 

fishing activities was expressed. 

Consequently, Med-IAMER developed an expert-based approach to estimate the spatial 

distribution of fishing activities and the related pressure of harmful fishing techniques 

on marine environments. This approach resulted in the indicator ‘Potential fishing 

pressure along the Mediterranean Sea coast’ (map FI49), described in section 6.2.7, that 

aims at provide a spatial explicit estimation of main pressures exerted by fishing related 

activities, particularly trawling and dredging, taking into account the variables for which 

spatial data are available and that had a specific influence on marine ecosystem.  
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Figure L.2: Workflow of validation and improvement of fishing indicators. 

Following other comments, fishing trends maps were produced for years 2000, 2007, 

2014 and the variations in this period (figure L.3). In addition, as data were available, 

FI16 was developed in order to show catches per unit effort (engine power). 
 

 
Figure L.3: Maps on fishing trends produced with the support of stakeholders. 

 

Validation of maritime transport indicators 
 

 Comments and recommendations 
 

 Stakeholders’ comment: It was suggested to consult the 2008 study of Maritime 

Traffic Flows in the Mediterranean Sea done by REMPEC, as well as other reports of 

the European Commission. 
 

 Med-IAMER’s reply: All these reports were revised by WP2 and were considered as 

very relevant, but due to time and data constraints it was not possible to develop 

maps using this information. However, this comment has been taken into account 

for the recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: One comment from an Italian private company’s 

representative has been sent and proposed referring to Containerization 

International or Lloyd Register in order to obtain updated data on containerization 

traffic. 
 

 Med-IAMER’s reply: Lloyd Register data is not free/public access. Data were 

considered very relevant but difficult to integrate in an indicator at Mediterranean 
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Sea scale. In addition, Med-IAMER expects and recommends that this type of data 

could be open to the public through public bodies in the future. 

 
 Stakeholders’ comment: In relation to the first version of the transport pollution 

indicator (Map TP05, Intensity of pollution by maritime transport), other variables, 

such as pollution by oil spills, were suggested to be taken into account. Pollution by 

traffic intensity seemed too high in the area of the Gulf of Lion. Another comment 

suggests considering the distribution of the accidents in the Mediterranean Sea. 
 

 Med-IAMER’s reply: The indicator on transport pollution, described in section 6.2.4, 

was improved following this recommendation and the oil spills density layer 

generated by Med-IAMER was included in the analysis. Traffic pollution was revised 

and lowered in as suggested. In addition, a map showing transport accidents was 

produced using the database of the REMPEC. 

 
 Stakeholders’ comment: Some additional remarks have been proposed by the 

participants, notably by pointing out that noise level maps are missing as well as 

information on TBT (Tributyltin) trends in environment. Furthermore, it would be 

necessary to present updated information as the intensity of pollution by maritime 

transport referred to data until 2012. 
 

 Med-IAMER’s reply: Due to time and data constraints it was not possible to make 

an indicator proposal in this line. However, this comment has been taken into 

account for the recommendations and improvements suggested by WP2. 

Regarding the reference date of the indicators, Med-IAMER used the most updated 

datasets found so far.  

 
 Stakeholders’ comment: the necessity to take into account the large part of 

pollution generated by sea transport caused by the related road traffic affecting 

port city and their hinterland. 
 

 Med-IAMER’s reply: Due to time and data constraints it was not possible to make 

an indicator proposal in this line. However, this comment has been taken into 

account for the recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: Number of vessels should be split according to the nature 

of the vessels, typologies (cargos, ferry, etc.), as they use different engines, they 

have different velocities that has consequences on pressures (e.g. emissions). Age 

of vessels should be considered in oil spills indicator, as the most important 

indicator of risks and costs. 
 

 Med-IAMER’s reply: Collecting these data with the adequate level of detail would be 

too long for the project. Therefore, it was not possible to develop an indicator in 

this line. However, this comment has been taken into account for the 

recommendations and improvements suggested by WP2. 
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 Stakeholders’ comment: Alien species map does not show species but data 

knowledge; it does not correspond to reality, as data on the map is concentrated 

where scientists produce data. So the indicator has nothing to reflect and it is 

needed to reflect which species are linked to transport. 
 

 Med-IAMER’s reply: Data from EASIN Portal (JRC) make a distinction between 

invasive species related to different pathways, including transport and 

aquaculture. So far, it has been the most reliable, detailed and comprehensive 

source that has been found on alien species. The fact that the indicator shows only 

the scientific effort (data knowledge) does not mean it is erroneous information. 

Hot spots identified in the maps are still valid. 

 
 Stakeholders’ comment: Air pollution is lacking in the factsheet: air pollution is a 

major environmental risk that has to be taken into account 
 

 Med-IAMER’s reply: Factsheets were updated in order to include air pollution as a 

relevant pressure. Some data sources were proposed for the monitoring of air 

pollution and the development of indicators. However, due to time constrains, 

Med-IAMER could not produce its own methodology for air pollution indicators. 

This pressure has been taken into account for the recommendations and 

improvements suggested by WP2. 
 

 Improvements in indicators 

Main improvements in maritime transport indicators were the corrections made to the 

indicator ‘Intensity of pollution by maritime transport’ whose final version is described in 

section 6.2.4. 

The first version of the indicator only considered vessel traffic and port related pollution. 

Following the recommendations of the stakeholders, pollution by oil spills was taken 

into account (figure L.4) and included in the analysis using the density generated by 

Med-IAMER (see section 6.2.3). The pollution related to traffic intensity was revised in 

the area of the Gulf of Lion, as comments suggested that it was overestimated.  

A new map was produced showing maritime transport accidents between 2008 and 

2014 registered in the REMPEC accident database. 

 
Figure L.4: Improvements in transport pollution indicator based on the recommendations of stakeholders. 
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Validation of coastal tourism indicators 
 

 Comments and recommendations 
 

 Stakeholders’ comment: It is encouraged to have more interactive maps and create 

a new one about marine litter by tourism. Moreover, it is pointed out that tourism 

is one of the greatest generators of marine litter and it should be interesting to 

check if tourists are included in coastal population density since they are not 

inhabitants of the coast. Additionally, the provided map does not reflect problems 

for the Eastern Adriatic Sea. 
 

 Med-IAMER’s reply: Data used to produce the marine litter indicators are model 

based which do not consider the effects of tourism. It could be possible to study 

the variation of these results taking into account the seasonal increase of 

population in coastal areas. Due to time constraints it was not possible to make an 

indicator proposal in this line. However, this comment will be include in the 

recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: It is explained that in Slovene economic and social 

analysis of the use of marine waters and of the cost of degradation of the marine 

environment in the MSFD, are utilized number of arrivals including number of 

overnights stays at tourist accommodation in coastal municipalities, number of 

moored vessels with temporary and finally permanent moorings in marinas 
 

 Med-IAMER’s reply: The indicator ‘Marine exposure due to marinas and 

recreational shipping’ (Map TO04) was developed following these 

recommendations, as it was possible to collect and integrate these data with 

enough time. 

 
 Stakeholders’ comment: Some improvements have been suggested in particular by 

a respondent from Slovenia responsible for sharing data in its country. In Slovene 

economic and social analysis of the use of marine waters and of the cost of 

degradation of the marine environment in MSFD, the following economic activities 

(according to NACE Rev 2 Classification) were included in tourism such as tourism: 

accommodation and food service activities; Operation of marinas; renting and 

leasing of recreational and sports goods; renting and leasing of water transport 

equipment; travel agency; tour operator and other reservation services and related 

activities; other sport activities including recreational and sport fisheries; other 

amusement and recreation activities including bathing sites, beaches, thermal 

riviera. 
 

Additionally, it is stated that cruising was included in marine transport sector. In 

complement of these activities which were included in tourism sector, other non-

economic activities such as bathing, sport fishing, scuba diving and other 

recreational activities, observing of the marine environment were addressed. 
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Finally, it is encouraged to develop the number of activities with license or planned 

(area of influence to develop the activity km2) 
 

It is recommended to refer to national statistical offices that have more detailed 

data on tourism in terms of spatial scale (municipalities). 
 

 Med-IAMER’s reply: Collecting local data would involve the integration of a high 

amount of information and to standardize the indicators that each region 

considers. In addition, data on tourist activities and its spatial distribution are quite 

limited in order to have a full coverage of the Mediterranean Sea region. Due to 

time and data constraints it was not possible to make an indicator proposal in this 

line. However, this comment has been taken into account for the 

recommendations and improvements suggested by WP2. 

 
 Stakeholders’ comment: It is nonetheless suggested to complement it by additional 

local data (changes to Eurostat) in order to have data collection relevant for water 

management, and include number of overnights and finally to distinguish 

domestic from foreign tourists’ data by NUTS 3 level (that are available in Italy). 
 

 Med-IAMER’s reply: As explained before, time was an important limitation for Med-

IAMER. So it was not possible to develop any kind of indicator based on local data. 

However, this comment has been included in the recommendations and 

improvements suggested by WP2. 

 
 Stakeholders’ comment: coastal erosion could be one major pressure resulting 

from unsustainable touristic activities and infrastructure. 
 

 Med-IAMER’s reply: Currently, there are data at European level on erosion trends 

generated by the EEA which have been used in the indicators of climate change. 

However, it is difficult to relate the pressure of coastal tourism with these trends at 

European or Mediterranean scale. In addition, much more spatial detailed data on 

coastal tourism would be needed. Due to time and data constraints it was not 

possible to make an indicator proposal in this line. However, this comment has 

been taken into account for the recommendations and improvements suggested 

by WP2. 
 

 Improvements in indicators 

After the consultation with stakeholders where the first versions of the coastal tourism 

maps were presented, the need for a mapping of tourist activities was expressed. 

Recreational shipping and marinas was identified as a relevant topic. Data sources were 

recommended and searched, and it was possible to collect and integrate this 

information in order to produce the indicator described in section 6.2.9, Marine 

exposure due to marinas and recreational shipping (figure L.5). 
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Figure L.5: Improvements in coastal tourism indicators based on the recommendations of stakeholders. 

 

Validation of coastal urbanization indicators 
 

 Comments and recommendations 
 

 Stakeholders’ comment: The percentage of population or economic activities 

based 100m or 500m from the coastline are quoted as potential indicator that 

need to be taken into consideration. 
 

 Med-IAMER’s reply: More spatial detailed data on population and economic 

activities would be needed in order to develop an indicator in this line. Due to time 

constraints it was not possible to such a detailed analysis. However, this comment 

has been taken into account for the recommendations and improvements 

suggested by WP2. 

 
 Stakeholders’ comment: Urban sprawl is suggested as an additional indicator. 

 

 Med-IAMER’s reply: Recently, the EEA lead project on Urban Sprawl (REFERENCE) 

produced different indicators on urban sprawl with 1km resolution. Due to time 

and data constraints it was not possible to integrate these indicators in the final 

list. However, this comment has been taken into account for the recommendations 

and improvements suggested by WP2. 

 
 Stakeholders’ comment: In order to improve the maps, it is suggested to make a 

difference between issues met by Northern and Southern Mediterranean 

countries. Additionally, it is requested to provide the information in a clear 

manner, notably by improving the title of the maps, complete the time coverage, 

specify the source-data and degree of comparability of the source data (over time 

and space) and include ten degrees of comparison of the indicator. 
 

 Med-IAMER’s reply: Some improvements were done to the maps (legend, 

description, etc.) based on these comments. 
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 Stakeholders’ comment: It is required to illustrate eutrophication as it is identified 

in the factsheet as a significant indicator for urbanization. 
 

 Med-IAMER’s reply: Med-IAMER produced a map showing the organic pollution and 

nutrient inputs along the Mediterranean coast. However, no data on 

eutrophication levels were found with enough coverage. Due to time and data 

constraints it was not possible to make an indicator proposal in this line. However, 

this comment has been taken into account for the recommendations and 

improvements suggested by WP2. 
 

 Improvements in indicators 

There have not been relevant changes in the indicators on coastal urbanization 

throughout the project. Improvements have been proposed which could be carried out 

with more time and a higher availability of datasets on the topic. 
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Med-IAMER provides recommendations on integrated trans-boundary 

actions required to mitigate environmental risks in the Mediterranean 

Sea by putting together knowledge on regional Coastal and Maritime 

Environmental Pressures (CMEP) and by assessing their gaps. It 

proposes data integration and analysis approaches and maps the 

condition of existing trans-boundary mechanisms to mitigate these 

risks, focusing on cooperation and conflicts and involving regional 

stakeholders. 
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Med-IAMER Objectives 
 
Med-IAMER proposes an integrated environmental status assessment to mitigate environmental 
risks to be addressed at trans-boundary scale in the Mediterranean Sea. The approach draws on 
the main pressures and the conservation level in the Western Mediterranean and the Adriatic-
Ionian ecoregions (figure 1) to identify spatial hotspots of environmental pressures. 
 
The main objectives of Med-IAMER are: 
 

• Improve the knowledge and spatial information on the intensity and distribution of Coastal 
and Maritime Environmental Pressures (CMEP) of the study areas, drawing on a baseline 
understanding on data availability of the descriptors of ecosystem functioning. 
 

• Provide a spatial overview of the protection measures of marine ecosystems in the study 
areas and on the effectiveness of their implementation. 
 

• Identify the level of environmental pressures on marine protected areas and relevant coastal 
and marine ecosystems in the study areas through an analysis of the a) intensity of pressures 
and b) effectiveness of the protection measures. 
 

• Categorize the main gaps, conflicts and cooperation opportunities in planning and 
management of Mediterranean coastal and marine areas in the context of CMEP and the trans-
boundary cooperation mechanisms. 
 

To reach these set objectives, regional stakeholders’ consultations are scheduled to validate the 
available knowledge used for the assessment and to judge the effectiveness of cooperation 
mechanisms and trans-boundary arrangements put in place to overcome trans-boundary conflicts 
in the region. 
 

 
 

 Figure 1. Med-IAMER study regions: Western Mediterranean, Adriatic Sea and Ionian Sea. 

Methodological Framework 
 
Med-IAMER is structured in 5 interconnected work packages (WPs) that provide an evidence base 
to identify existing threats on the Mediterranean coastal and marine ecosystems: 
 

WP1 ensures both good communication among the project team and the MED Programme, 
and the effective delivery of individual WPs and outputs. 
 

WP2 focuses on the validation of existing datasets on the state of CMEP and the conservation 
measures put in place. Pressures on coastal and marine ecosystems are mapped in this WP 
based on the descriptors of the Marine Strategy Framework Directive (MSFD). 
 

WP3 complements this mapping with an analysis of the state of CMEP and the identification of 
conflict of uses and their possible impacts on the environment. WP3 categorizes the drivers of 
change related to human activities. 
 

WP4 uses the knowledge generated in WP2 & 3 to develop a structured dialogue with relevant 
stakeholders and proposes improvements supporting the project outcomes. WP4 focuses on 
validating the main drivers, pressures and the relevance of policy responses in place to reduce 
drivers of change and pressures. 
 

WP5 formulates common priorities and actions as recommendations to be used for an 
integrated framework for trans-boundary Mediterranean planning areas.  

 
The Drivers-Pressures-State-Impact-Response (DPSIR) framework for integrated environmental 
reporting and assessment, developed by the European Environmental Agency (EEA) in 1999, has 
since been widely adopted in the study of environmental problems. In the context of Med IAMER, 
the methodological framework uses this approach to mitigate environmental risks on 
Mediterranean coastal and marine ecosystems (figure 2). 
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Med-IAMER formule des recommandations sur les actions 

transfrontalières intégrées requises pour atténuer les risques 

environnementaux en Mer Méditerranée en rassemblant les 

connaissances sur les Pressions environnementales côtières et 

maritimes (CMEP) régionales et en évaluant leurs lacunes. 

Il propose des approches d’analyse et d’intégration de données, et 

dresse un état des lieux des mécanismes transfrontaliers existants pour 

atténuer ces risques, en se concentrant sur la coopération et les conflits 

tout en mobilisant les acteurs régionaux. 
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Objectifs de Med-IAMER 
 

Med-IAMER propose une évaluation intégrée de l’état écologique pour atténuer les risques 
environnementaux qui sont à résoudre  à l’échelle transfrontalière en mer Méditerranée. 
L’approche s’appuie sur les principales pressions et sur le niveau de conservation dans les 
écorégions de la Méditerranée Occidentale et l’Adriatique-Ionienne (figure 1) pour l’identification 
de « points chauds » spatiaux de pressions environnementales. 
 
Les principaux objectifs de Med-IAMER sont: 
 

• Améliorer la connaissance et l’information géographique sur l’intensité et la distribution des 
Pressions environnementales côtières et maritimes (CMEP) des zones étudiées, en s’appuyant 
sur une compréhension de base quant à la disponibilité des informations des descripteurs du 
fonctionnement des écosystèmes. 
 

• Donner un aperçu géographique des mesures de protection des écosystèmes marins dans les 
zones étudiées et sur l’efficacité de leur mise en œuvre. 
 

• Identifier le niveau de pressions environnementales sur les Aires marines protégées et les 
écosystèmes côtiers et maritimes pertinents dans les zones étudiées par l’analyse de a) 
l’intensité des pressions et b) l’efficacité des mesures de protection. 
 

• Catégoriser les principales lacunes, conflits et opportunités de coopération dans la 
planification et la gestion des zones côtières et marines méditerranéennes dans le cadre de la 
CMEP et des mécanismes de coopération transfrontaliers. 
 

Pour atteindre ces objectifs, des consultations des parties prenantes régionales sont prévues pour 
valider les connaissances disponibles utilisées pour l’évaluation et pour juger l’efficacité des 
mécanismes de coopération et des arrangements transfrontaliers mis en place pour surmonter les 
conflits transfrontaliers dans la region. 

 

 
 Figure 1. Régions d'étude Med-IAMER: Méditerranée occidentale, mer Adriatique et mer Ionienne. 

Cadre méthodologique 
 
Med-IAMER est organisé en 5 modules de travail (MT) interconnectés qui fournissent une base 
factuelle pour identifier les menaces pesant sur les écosystèmes côtiers et marins méditerranéen: 
 

MT1 garanti à la fois une bonne communication au sein de l’équipe du projet et le Programme 
MED, et la livraison effective des MT individuels et des résultats. 
 

MT2 se concentre sur la validation de l’ensemble des données existantes sur l’état du CMEP et 
les mesures de conservation mises en place. Les pressions sur les écosystèmes côtiers et 
marins sont cartographiés dans ce module de travail sur la base des descripteurs de la Directive 
cadre « Stratégie pour le milieu marin ». 
 

MT3 complète cette cartographie avec une analyse de l’état du CMEP et l’identification des 
conflits d’usage et leurs possibles impacts sur l’environnement. MT3 catégorise les moteurs du 
changement liés aux activités humaines. 
 

MT4 utilise la connaissance générée dans les MT2 et 3 pour développer un dialogue structuré 
avec les acteurs concernés et propose des améliorations appuyant les résultats du projet. MT4 
se concentre sur la validation des principaux facteurs, pressions et la pertinence des réponses 
politiques en place pour réduire  les moteurs de changements et les pressions. 
 

MT5 élabore des priorités et des actions communes sous forme de recommandations à utiliser 
dans un cadre intégré pour les zones de planification transfrontalières méditerranéennes. 
 

Le cadre « forces motrices - pression - état - impact - réponse » pour un suivi et une évaluation 
environnementale intégrés, développée par l’Agence européenne pour l’environnement (AEE) en 
1999, a depuis était largement adoptée dans l’étude des problèmes environnementaux. Dans le 
contexte de Med-IAMER, le cadre méthodologique utilise cette approche pour atténuer les risques 
environnementaux sur les écosystèmes côtiers et marins méditerranéens (figure 2). 
 
 

Figure 2. Cadre DPSIR (forces motrices - pression - état - impact - 
réponse) utilisé dans Med-IAMER. A-287
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Legal and policy framework 
Introduction  

Med-IAMER aims at building an integrated framework to support trans-boundary 

cooperation and governance in the Mediterranean Sea in mitigating 

environmental risks. To reach this aim, the project uses a two-step approach to 

assess the effectiveness of policy frameworks in contributing to integration and 

sustainable development. On the one hand, the project identifies the most 

relevant legal and policy frameworks related to maritime issues and the existing 

governance arrangements in the Mediterranean. On the other hand, it looks into 

the effectiveness of their implementation in reducing pressures on the marine 

environment.  

This factsheet provides an overview of the process used in the project, the 

selection criteria of the most relevant frameworks that also relate to the priority 

drivers of change identified within the project, namely maritime transport, 

coastal and maritime tourism, fisheries and aquaculture, climate change, 

urbanization and the indicators to assess the frameworks’ effectiveness. 

How to identify the most relevant 
policy frameworks in the 
Mediterranean? 
In order to identify the most relevant legal 

and policy frameworks in the 

Mediterranean that contribute to 

integration and sustainability, and 

particularly in the two selected ecoregions 

(Adriatic-Ionian & Western Mediterranean), 

an exhaustive list of policies was prepared, 

covering the drivers of change and their 

related pressures, as defined by Med-

IAMER. The approach distinguished 

between the International, European, 

Regional (Mediterranean) and sub-regional 

level of implementation. The selection 

process took into consideration a. policy 

frameworks related to each of the drivers 

identified in Med-IAMER as well as 

frameworks integrating all the drivers; b. 

the representation of each level 

(International, European, regional and sub-

regional) in order to test the effectiveness 

across different spatial levels; c. three 

specific criteria for identifying the most 

relevant framework for coastal and 

maritime issues in the Mediterranean. 
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These three criteria were selected 

according to three important standards of 

Med-IAMER, integration, sustainability and 

effectiveness. The term ‘integration’ refers 

to five dimensions of integration, namely 

among sectors, among levels of 

government (international, European, 

regional and sub-regional), across land and 

water interface (coastal and maritime 

aspects), among disciplines (socio-

economic and environmental) and across 

countries (cross-border, transboundary). 

Additionally, based on the definition 

provided by the Mediterranean Strategy 

for Sustainable Development, the term of 

‘sustainability’ refers to the 

interdependence of its three pillars: 

economic development, social equity and 

environmental protection, as well as on an 

improved governance. Finally, the term 

‘effectiveness’ refers to assessing if the 

targets of a framework have been 

achieved in terms of process, applied 

measures and outcomes. Therefore, each 

framework selected by this project: 

 Has clear coastal and maritime 

objectives, 

 Incorporates social, economic and 

environmental aspects, 

 Promotes the implementation of 

binding regulations and 

measures/actions. 
 

According to Med-IAMER´s results, the 

selected frameworks that meet these 

three criteria are the following1:  

 

 on fisheries and aquaculture 

 (EU) Mediterranean Fisheries 

Regulation (MFR) – 2007 

                                                
1
 It is to note that Med-IAMER’s selection process 

of policy frameworks needed to be restrictive due 

to time limitations of the project (please check 

final report for more details). 

 EU Common Fisheries Policy (CFP) – 

1970 
 

 on coastal urbanization 

 EU Directive on establishing a 

framework for maritime spatial 

planning (MSP) – 2014 
 

 on climate change 

 United Nations Framework Convention 

on Climate Change (UNFCCC) (Kyoto 

Protocol) – 1992 
 

 integrating all drivers 

 Barcelona Convention (BC) – 1978 

 EU Marine Strategy Framework 

Directive (MSFD) – 2008 

 EU Water Framework Directive (WFD) – 

2000 

 European Landscape Convention (ELC) 

– 2004 

 United Nations Convention on the Law 

of the Sea (UNCLOS) – 1982 

 RAMSAR Convention (RC) – 1975 

The geographic extend of implementation 

of these 10 selected frameworks is 

illustrated in the figure below showing the 

spatial heterogenity within the Sea regions.  

It should be noted that Med-IAMER´s 

aim in this selection process of legal and 

policy frameworks is the balance 

between economic development, social 

equity and environmental protection, as 

well as on improved governance. And 

therefore, the policy frameworks that 

were evaluated as fostering only one or 

two of these pillars were not addressed 

in this project. 
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Framework evaluation method 
In Med-IAMER, the validation of the 

method set to evaluate the effectiveness 

of legal and policy frameworks in 

contributing to integration and 

sustainability is attempted together with 

relevant stakeholders using specific 

indicators. 

An indicative list of questions (indicators) 

to evaluate effectiveness of legal and 

policy measures is proposed below. The 

list is based on existing knowledge 

developed by similar initiatives such as 

UNESCO’s approach towards ecosystem-

based management, Strategic 

Environmental Assessment and IUCN’s 

framework for assessing management 

effectiveness of protected areas. It also 

draws inputs and lessons learned by 

monitoring and evaluation of spatial and 

management plans such as the Great 

Barrier Reef and project methodologies 

such as MASPNOSE- Maritime Spatial 

Planning in the North Sea and MESMA-

Monitoring and evaluation of spatially 

managed marine areas. Additionally, the 

proposed list has been evaluated and 

validated by relevant stakeholders 

through individual interviews. The results 

of this consultation and list of main 

questions (indicators) have been 

incorporated in this factsheet. 

According to the project’s outcomes on 

how to test a framework’s effectiveness 

five important issues emerge, namely 

integration, objective setting2, gover-

nance, implementation3, monitoring and 

evaluation. Therefore, the main questions 

(indicators) as well as the relevant scoring 

process proposed here are presented in 

the table below. 

It should be noted that the indicators 

proposed here, are an indicative list of 

possible questions to measure 

effectiveness of legal and policy measures 

either ex-ante or ex-post. A more 

extensive (or shorter) list could be used 

depending on the framework (level of 

implementation, spatial coverage, etc.). 

2
 Here, objectives refer to the overall targets of 

the framework 
3
 Here, the implementation is related to the 

measures, namely the list of actions that should 

be applied in order to achieve a framework’s 

objectives 
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Issue under 

evaluation 
Indicator/Question Scoring process 

Integration 

Is there a balance and correlation among the 

social, economic and environmental aspects? 

0=none, 1=balance or correlation, 

2=both 

Are social, economic and environmental issues 

spatially defined in terms of dynamics and 

possible conflicts? 

0=No, 1=Yes 

Objective setting 

Have the framework objectives been achieved? 0=No, 1=Partially, 2=Yes, N/A 

Are they SMART (Specific, Measurable, 

Achievable, Relevant to the desirable outcome 

and Time-bound)? 

0=No, 1=Partially, 2=Yes, N/A 

Are objectives spatially defined? 0=No, 1=Partially, 2=Yes 

Are the secondary outcomes in line with the 

objectives? 
0=No, 1=Partially, 2=Yes 

Governance 

What is the level of transboundary character of 

the measures? 

0=no transboundary character, 

1=general reference to 

transboundary issues, 2=specific 

measures for transboundary 

issues 

Has a participation process for its 

implementation been foreseen? 
0=No, 1=Yes 

Have existing awareness plans been put in place 

or foreseen? 
0=No, 1=Yes 

Are there any existing or foreseen supporting 

structures /mechanisms for the measures’ 

effective implementation? 

0=identification,1=policy 

formulation/decision 

making,2=implementation 

Have common institutional bodies been 

established for its implementation? 
0=No, 1=Yes 

Implementation 

Have the framework measures been successfully 

implemented? 
0=No, 1=Partially, 2=Yes, N/A 

Are proposed measures interlinked? 0=No, 1=Yes 

Is there any funding mechanism foreseen for its 

implementation? 
0=No, 1=Yes 

Has the framework estimated the impact of its 

implementation? 
0=No, 1=Yes 

Has the implementation exceeded the foreseen 

cost, time and human resources? 
0= Yes , 1= No 

Monitoring & 

evaluation 

Has a monitoring and evaluation process been 

implemented/foreseen? 

0=No, 1=Foreseen, 

2=Implemented 

Is there any time frame set for a monitoring and 

evaluation process (for the framework)? 
0=No, 1=Yes 

Is there any time frame set for a monitoring and 

evaluation process (for its measures)? 
0=No, 1=Yes 

Has a list of stakeholders (with different 

backgrounds) been identified for future 

evaluation of its measures? 

0=No, 1=Yes 

Has the policy identified any future scenarios? 0=No, 1=Yes 

Has the policy identified any alternative 

measures? 
0=No, 1=Yes 
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Protection of marine biodiversity in the 
Mediterranean Sea
Definition  

Protection relates to legal and managerial measures aimed at conserving 

biodiversity in the long term. The main objective of marine protected areas 

(MPAs) is the protection of marine biodiversity. An MPA is a ‘clearly defined 

geographical space recognized, dedicated and managed, through legal or other 

effective means, to achieve the long-term conservation of nature and associated 

ecosystem services and cultural values’ (Day, 2012). Regarding MPA boundaries, 

on the landward side it is recommended to define them by the high water mark.  

 

Regional context – What is the 
status of biodiversity protection in 
the Mediterranean Sea? 
Six hundred and seventy-seven MPAs were 

recorded in the Mediterranean Sea in 

2011. Not considering overlaps among 

them, they included 161 nationally 

designated MPAs, 507 Natura 2000 sites at 

sea (Sites of Community Importance, 

Special Areas of Conservation or Special 

Protection Areas) and 9 MPAs with just 

international legal designations. They all 

afforded a form of protection to 4.11% of 

the whole Mediterranean Sea (Gabrié et al., 

2012). By April 2014, 740 MPAs covered 

4.67% of the Mediterranean Sea 

(MAPAMED, 2014). By April 2014, 740 MPAs 

covered 4.67% of the Mediterranean Sea 

(MAPAMED, 2014). 

There are other legal management 

measures of natural resources in the 

Mediterranean Sea that actually protect 

biodiversity but whose main purpose is not 

strictly biodiversity conservation. For 

example, the four Fisheries Restricted 

Areas in the open seas or the prohibition 

of bottom-trawling under 1000 meters by 

the General Fisheries Commission for the 

Mediterranean can not only help to 

enhance fishing stocks but also conserve 

broader marine biodiversity in these areas. 

However, such areas are not normally 

included in the analyses of marine 

biodiversity protection and are thus not 

included in this analysis within Med-IAMER. 
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Understanding protection 
Legal designation of MPAs is a useful first 

step for biodiversity conservation. It can 

help to prevent certain impacting activities 

from occurring in these areas by regulating 

them, prohibiting them and/or subjecting 

them to stringent conditions under 

Environmental Impact Assessment 

procedures. Regulations can thus act as 

deterrents to impacting activities due to 

fear of penalties or respect to the law by 

individuals or firms. However if regulations 

are not enforced they can be breached 

and thus protection awarded by legal 

means is likely to be insufficient to prevent 

deterioration of conservation features, 

both natural and cultural. As a result, legal 

protection needs to be complemented 

with planned management measures such 

as enforcement or awareness-raising, 

tending to make regulations effective. 

Legally designated MPAs where no 

enforcement occurs are known as ‘paper 

parks’. They are quite common, especially 

in the marine realm (Davis, 2012).  

Assessing protection 
In the Med-IAMER context, we modified 

the methodological framework developed 

by Rodríguez-Rodríguez et al. (in press) to 

assess legal and managerial protection 

afforded by MPAs in the Mediterranean 

(Table 1). 

Protection was split into legal and 

managerial protection. Legal protection 

was assessed by adding up the different 

MPA legal designation categories 

overlapping on a single area of 1ha of 

resolution. The underlying assumption is 

that the higher the number of legal 

designation categories overlapping on an 

area is, the more numerous and stringent 

the regulations framing human activities in 

that area will be.  

Table 1. Conceptual approach to the 

assessment of MPA protection used in Med-

IAMER 

Super-

index 
Index Indicator 

Protection 

Legal 

protection 

Number of 

overlapping legal 

designations 

Management 

effort 

Density of 

permanent staff 

Density of boats 

for research & 

surveillance 

Existence of 

management 

plan 

 

Managerial protection was assessed 

through management effort including 

regulation enforcement and management 

planning. It is assumed that MPAs with 

high densities of permanent staff and 

boats for research and surveillance afford 

greater protection than other MPAs with 

lower densities of permanent staff and 

boats and even more protection than 

MPAs without these essential means for 

adequate enforcement. It is also assumed 

that an MPA that has a management plan 

affords greater protection to biodiversity 

than an MPA without structured 

management. By combining legal and 

managerial protection indicators, a 

spatially-explicit, easily calculated and cost-

effective response index estimating 

potential ecological outcomes of MPAs is 

produced.  

Highlighted features 
Map 1 shows the number and spatial 

extent of MPA legal designation categories 

overlapping on 1ha-pixels in the whole 

Mediterranean Sea. Italy, France and Spain, 

and thus the Western Mediterranean 
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ecoregion, concentrate the greatest extent 

and highest number of overlapping MPA 

legal designation categories in the 

Mediterranean Sea.  

Data/Indicator used 
The index of legal protection (LP) is 

calculated by summing all the legal 

designation categories overlapping on 

each 1ha-pixel across the whole 

Mediterranean Sea. Spatial data on MPA 

legal designations was provided by 

MedPAN (MAPAMED, 2014).  

Gaps 
Issues regarding the accuracy of data used 

from MAPAMED include: incomplete 

inclusion of existing MPAs (e.g. neither 278 

marine Croatian Natura 2000 sites 

designated in 2013 nor Ramsar sites were 

included in the April 2014 version of the 

database); a varying definition of MPAs 

provided to MAPAMED by countries 

(mixing MPAs with fishing reserves in some 

cases); or inclusion in the database of 

some planned MPAs that are not yet 

officially designated.  

Highlighted features 
Map 2 shows the indicator on 

management effort in Mediterranean 

MPAs; i.e., legally designated MPAs that 

have permanent staff and/or boats for 

research and surveillance and/or 

management plans. The ecoregions 

scoring the highest in management effort 

were: Adriatic, Levantine Sea and Western 

Mediterranean, although the absolute and 

Map 1. Legal protection in the Mediterranean Sea 
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relative area afforded the highest 

management effort in each of them is 

negligible. By countries, Algeria, France, 

Italy and Lebanon reach the highest 

management effort for some of their 

MPAs. 

Data/Indicator used 
The index of managerial protection (MP) 

includes three indicators: 1) Density of 

permanent management staff; 2) Density 

of boats for research and surveillance; and 

3) Existence of management plan. For the 

calculation of the index, data for the three 

indicators are summed up for 1ha-pixels 

for the whole Mediterranean Sea. Data 

were obtained from the MAPAMED 

database (MAPAMED, 2014). 

Gaps 
Data on the number of permanent staff, 

number of boats for research and 

surveillance, and existence of 

management plans were originally 

obtained from a survey done by MedPAN 

in 162 MPAs between 2011 and 2012, 

where 109 MPAs responded to the survey 

and data from only 80 of these MPAs were 

considered on consistency grounds 

(Gabrié et al., 2012). Thus, results on 

management effort just cover a small, non-

random sample of all existing 

Mediterranean MPAs and are thus likely to 

be underestimated. 

Highlighted features 
Map 3 shows marine biodiversity 

protection in Mediterranean MPAs by 

Map 2. Management effort in the Mediterranean Sea 
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combining areas of legal and managerial 

protection in an overall response MPA 

Protection Index. The relatively highest PI is 

achieved by two ecoregions: Western 

Mediterranean and Adriatic, although the 

absolute and relative area afforded the 

highest protection in each of them is very 

small. By countries, France and Italy reach 

the highest protection for some of their 

MPAs. 

Data/Indicator used 
An MPA Protection Index was created by 

summing up one simple index (LP) and 

one composite index (MP) for 1ha-pixels 

for the whole Mediterranean Sea. Planned 

upcoming updates of the MAPAMED 

database will enable this Protection Index 

to be assessed consistently in time. 

Use of the methodology 
The methodology used within Med-IAMER 

is applicable for estimating biodiversity 

protection by MPAs in different marine 

contexts and at different scales: from 

individual MPAs to MPA networks. It 

provides relevant and practical information 

by discriminating protection from MPA 

legal or managerial measures. The type of 

information fed into the Protection Index 

can be easily-accessed through MAPAMED 

which makes it very adequate for quick, 

cost-effective and periodic assessments 

and monitoring of these kinds of 

measurements in the Mediterranean Sea 

along time.  

   Map 3. Marine protection by Mediterranean Sea MPAs 
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Limits of methodology 
Some limitations related to the accuracy of 

the data from MAPAMED are analysed 

earlier in this factsheet. Future updates of 

the database should aim at increasing the 

reliability of data included by strengthening 

quality assurance procedures and 

providing important metadata such as on 

original sources of data, sampling 

procedures or last updates of the data 

included. Complementary data on 

management effort related to the update 

of management plans, distribution of 

management staff by management areas 

or management budgets could be added 

to the Protection Index if data became 

available. 

However, these additional indicators can 

be seen as secondary to the ones that are 

used here, that represent basic, quick, 

easily-collected, cost-effective and 

reasonably good estimates of marine 

biodiversity protection. t is to note that the 

methodology developed and used within 

Med-IAMER could be applied and 

replicated in different regional seas and at 

different scales. 
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Cumulative Impacts on the Mediterranean Sea 
Definition  

Cumulative impacts result from the incremental, accumulating, and/or 

interacting impacts of an activity and its stressors on habitats and species, when 

added to other past, present or potential future impacts (Hegmann et al., 1999). 

Regional context  
The trans-boundary nature of drivers of 

environmental change and the recent 

developments of regional sea policies 

within the Mediterranean call for the 

setting of ecoregion specific environmental 

conservation approaches. Med-IAMER 

developed a range of driver-specific spatial 

indicators, ground-truthed through 

regional data sets and validated by 

stakeholders based on the descriptors of 

Good Environmental Status (GES) of the 

Marine Strategy Framework Directive 

(MSFD) (for more details check driver 

specific factsheets and the final report of 

Med-IAMER).  

Marine biodiversity is differently 

distributed within ecoregions of the 

Mediterranean Sea’s, where most of the 

known forms of life present in this Sea 

(87%) are mostly common to the western 

Mediterranean ecoregion (Boudouresque, 

2009). This biodiversity is subjected to 

multiple pressures caused by major socio-

economic drivers of change. Additionally, 

climate change is a driver that has 

widespread territorial effects that might 

differ in intensity between regions (IPCC, 

2014). 

The increasing trends of using the 

Mediterranean Sea increase the chances 

that specific threats cause more impacts 

when occurring simultaneously than the 

additive effect of individual pressures 

(UNEP/MAP, 2012). Yet, there is an 

insufficient quantity and quality of 

information to enable evidence-based 

management of the Mediterranean Sea 

despite this being a declared goal of many 

decision-makers (Mee, et al., 2015). 

Methodology  
This factsheet focuses on the cumulative 

impact indicator developed within Med-

IAMER. It is based on accounting for the 

interactions between the 6 major drivers 

assessed in Med-IAMER namely tourism, 

fisheries, aquaculture, maritime transport, 

marine litter and climate change. This 

study builds on previous efforts (Micheli F., 
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et al., 2013) in using a cumulative impacts 

model for the development of a 

cumulative impact indicator for the 

Mediterranean Sea. The approach relates 

the 6 driver based indicators developed by 

Med-IAMER. Each indicator is log-

transformed and rescaled to 0-10. The 

resulting unit less datasets is then used to 

calculate the cumulative impact indicator. 

The results are contrasted with the ones 

published by Micheli et al. 2013, who 

provided a first overview of the state of the 

Mediterranean Sea using global data and 

model-based indicators. This work is 

deemed as an improvement of previous 

results as it uses better resolution and 

validated regional datasets. 

Highlighted features 

The spatial indicators representing the 

pressures produced by the 6 major socio 

economic drivers in the Mediterranean Sea 

include quantitative (e.g. fish catches per 

capita) and qualitative measures (e.g. low 

to high intensity of environmental pressure 

from aquaculture). Our results show that 

more than 30% of the Mediterranean Sea 

is highly impacted and that intensity of 

individual pressures are ecoregion specific 

yet the drivers are similar in the whole 

Mediterranean Sea. Furthermore, the 

number of pressures affecting ecoregions 

shows to be spatially heterogeneous 

proving that cumulative impacts tend to 

aggregate in specific regions creating 

hotspots where intense socio-economic 
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drivers are likely to produce negative 

effects on the environment as shown in 

the 4 zoomed maps below. 

The indicator shows that the highest 

cumulative impacts are registered in the 

Adriatic ecoregion (82%) followed by the 

Ioanian and the Alboran Sea (25 and 27% 

of their regions respectively) whereas only 

14% of the Western Mediterranean Sea is 

highly impacted (Map below). 

Cumulative impacts vs. MPAs in 
ecoregions 
Marine protected areas cover less than 5% 

of the Mediterranean Sea, far behind the 

Aichi Targets for MPA coverage at this 

regional scale (CBD, 2010). Within 

ecoregions, the distribution is 

heterogeneous where more than 13% of 

the Western Mediterranean ecoregion is 

covered by MPAs while less than 1% is 

covered by the Adriatic Sea with data from 

the MAPAMED database, v. April 2014 

(MAPAMED, 2014).  

34% of the MPAs are highly impacted in 

the Mediterranean Sea. The highest 

percentage of impacts on MPAs (64%) is 

registered in the Adriatic ecoregion while 

only 33% of the Western Mediterranean 

MPAs show to be highly impacted. High 

significant correlation is shown between 

the intensity of pressure on the ecoregion 

and on their MPAs (r2=0.79; p <0.0001) 

indicating that MPAs surrounded by high 

impacted regions might need more 

management efforts to mitigate these 

impacts. 

Our results show that, depending on their 

locations, MPAs are impacted by different 

types of drivers. Nevertheless, the intensity 

of impact on MPAs is ecoregion-specific 

(r2= 0.942; p <0.0001). In other terms, MPAs 

located in ecoregions that are influenced 

by high cumulative impacts show to be 

more impacted than ecoregions with lower 

intensity of pressures. 

More detailed analysis of marine 

biodiversity protection in the 

Mediterranean is available in the MPAs 

factsheet of Med-IAMER. 

The percentage of the ecoregions 

influenced by the highest cumulative 

pressure classes (calculated in % area 

influenced). 
 

Improved regional knowledge  
The results of Med-IAMER show higher 

trends of cumulative impacts than the 

results published by Micheli et al.2013 that 

are based on global results. At the level of 

the whole Mediterranean Sea, there is high 

MPA surface under pressure 
MPA % from 

ecoregions 

Total Western Med. Eco.Reg. 33.71 

Total Adriatic-Ionian Eco.Reg. 57.31 

Western Med. Eco.Reg. 33.17 

Alboran Eco.Reg. 54.98 

Adriatic Eco.Reg. 63.59 

Ionian Eco.Reg. 55.91 
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positive spatial correlation between 

regional and global results (r2=0.898; p< 

0.01) with a clear under estimation of the 

intensity of pressures calculated from 

global datasets as shown in the 

comparative maps and graphs below. 

These results indicate that though the 

spatial trends of pressures are 

comparable, global results might be 

undermining the impact these pressures 

are likely to cause. 

Improved regional knowledge  
The results of Med-IAMER show higher 

trends of cumulative impacts than the 

results published by Micheli et al.2013 that 

are based on global results. At the level of 

the whole Mediterranean Sea, there is high 

positive spatial correlation between 

regional and global results (r2=0.898; p< 

0.01) with a clear under estimation of the 

intensity of pressures calculated from 

global datasets as shown in the 

comparative maps and graphs below. 

These results indicate that though the 

spatial trends of pressures are 

comparable, global results might be 

undermining the impact these pressures 

are likely to cause. 

 

The intensity of cumulative impacts in the 

Mediterranean Sea 

Whenever, the results of the cumulative 

indicator are addressed at the ecoregional 

level, the cumulative impact indicator from 

both sources showed similar trends with a 

clear underestimation of their intensities 

from the indicator calculated from the 

global data sources, except in the case of 

the Adriatic ecoregion.  

In this ecoregion, significant negative 

correlation was calculated (r= -0.67), 

underpinning the fact that the trends of 

spatial pressures exerted on the Adriatic 

Sea are addressed differently in both 

indicators. The spatial location of 

cumulative impacts and their intensities 

are deemed different in this comparison. 

 

Comparison of the share of areas (%) 

covered by different cumulative impact 

intensities in the Adriatic ecoregion in the 

case of Med-IAMER results (blue bars) and 

Micheli et al. 2013 (Red bars). 
 

Gaps 

The data on the Eastern and Southern 

Mediterranean are not always available 

and therefore the results of these specific 

regions need to be looked at with care. 
 

Limits of methodology 

Regional data on sensitive biodiversity in 

the Mediterranean Sea was not accessible 

during the elaboration of the study (e.g EC 

MEDISEH project). Whenever data are 

accessible, this improvement in the future 

is very important to address to focus on 

ecological sensitive areas to regional 

prioritization in conservation efforts. 
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Highlighted features 

Though consulted stakeholders agree that 

the major socio-economic drivers affecting 

the Mediterranean Sea are similar, Med-

IAMER´s results provide evidence that the 

type and intensity of pressures on 

biodiversity are ecoregion-specific.  

Our results prove that all the 

Mediterranean Sea is affected by at least 

one of the analysed pressures, namely 

climate change. 

The heterogeneity of spatial trends of 

specific pressures shows that individual 

pressures influence ecoregions differently 

causing ecoregion-specific impacts on their 

seascapes. 

Besides, measuring and assessing 

individual pressures sectorally would 

undermine the level of overall pressure 

affecting the Sea, and therefore a call of an 

integrated assessment of impacts is 

recommended. 

We provide novel tools to develop 

standardised ecoregion-wide information 

critical to monitor cumulative impacts of 

main drivers of change and to link them to 

the biodiversity targets set by regional 

policies (including the Blue Growth 

Strategy of the EU). Our approach can be 

applied to other seas where sufficient 

information exists. 

 

Bibliography 
Boudouresque, C., 2009. Protection, 

restauration et développement durable en 

milieu marin. Développement durable, 

biodiversité. 

Hegmann, G., Cocklin, C., Creasey, R., 

Dupuis, S., Kennedy, A., Kingsley, L., 

Ross, W., Spaling, H. & Stalker, D. 

(1999) Cumulative Effects 

Assessment Practitioners Guide. 

Prepared by AXYS Environmental 

Consulting Ltd. and the CEA Working 

Group for the Canadian 

Environmental Assessment Agency, 

Hull, Quebec. 143pp. 

IPCC, 2014. Climate Change 2014: 

Synthesis Report, Geneva, 

Switzerland: IPCC. 

Mee, L. et al., 2015. Sustaining Europe’s 

seas as coupled social-ecological systems. 

Ecology &Science, 20(1). 

Micheli F., et al., 2013. Cumulative Human 

Impacts On Mediterranean and Black Sea 

Marine Ecosystems: Assessing Current 

Pressures and Opportunities. PLOS one, 

8(12), pp. 1-10. 

UNEP RAC/SPA, 2010. The Mediterranean 

Sea biodiversity:state of ecosystems, 

pressures, impacts and future priorities, 

Tunis: Bazairi, H., Ben Haj, S., Boero, F., 

Cebrian, D., De Juan, S., Limam, A., 

Lleonart, J., Torchia, G., and Rais, C., Ed. 

RAC/SPA. 

-10
10
30
50
70
Very low

Low

MediumHigh

Very
high

Adriatic

Alboran

Ionian

Western

0
20
40
60
80
Very low

Low

MediumHigh

Very
high

Adriatic

Alboran

Ionian

Western

A-310



 

 

 

UNEP/MAP, 2012. The State of the 

Mediterranean Marine and Coastal 

Environment, Greece: UNEP/MAP - 

Barcelona Convention. 

UNEP, 2006. Ecosystems and biodiversity 

in deep waters and high seas., Switzerland: 

UNEP Regional Seas Reports and Studies 

No. 178 . 

Ungano, N., Mannini, P. & Vrgoč, N., 

2003. The biology and stock 

assessment of Mrluccius merluccius 

(L.) in the Adriatic Sea: a historical 

review by geographical subareas. 

Acta Adriatica, 44(1), p. 920. 

 

 

A-311



 

 

Adriatic Ionian ecoregion (AIE) 

Marine Aquaculture
Definition  

Marine aquaculture refers to the culturing of species that live in the ocean. It 

implies some form of intervention in the rearing process to enhance production, 

such as regular stocking, feeding, protection from predators, etc. Farming also 

implies individual or corporate ownership of the stock being cultivated (FAO 

definition). In Med-IAMER, we consider marine aquaculture that takes place in 

the ocean (that is, in cages, on the seafloor, or suspended in the water column). 

Regional context 
Even though fisheries have traditionally 

been an important sector in the countries 

around the Adriatic and Ionian Seas, along 

with the shrinking of fishing resources as a 

result of over-fishing and unfavourable 

ecological conditions, its share in the 

national economies is constantly dropping. 

The new trend in the AIE focuses on 

increasing aquaculture production, 

especially in Croatia and Slovenia, 

increasing environmental pressure in the 

region (PAP/RAC, 2007). In the eastern side 

of the AIE, marine aquaculture focuses on 

intensive farming and mussel culture, 

whereas in the western side, Italy is 

increasing its production of marine 

species, namely mollusks and finfish. 

Greece ranks first in production among 

European Union and Mediterranean 

countries of Commercial aquaculture 

finfish species and the sector ranks second 

in exports of “food-beverages” (FAO, 2014). 

The growth in aquaculture production is 

mainly due to the mastering of seed 

production techniques for European 

seabass and gilthead seabream and to the 

application of new farming technologies. In 

the last decades, the development of 

intensive offshore aquaculture including 

the production of mussels has increased 

drastically in the region (ADRIPLAN, 2014). 

Highlighted features 
The map illustrates the distribution of 

aquaculture fish farms (Trujillo et al., 2012, 

and EMODnet Human Activities, 2014) and 

the total aquaculture production per 

country (tons) in the Mediterranean Sea for 

year 2012 (FAO, 2012). The concentration 

of fish farms along the Croatian and 
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Western coast of Greece is clearly visible 

(though the Croatian production is 

relatively low). The pressure exerted by the 

concentration of fish farms hence affects 

the specific coastal strips in the NE Adriatic 

and Ionian Sea. 

Data/Indicator used 
Locations of fish farms are taken from 

Trujillo et al. (2012) and EMODnet Human 

Activities Portal (2014). Country data of 

aquaculture production are based on FAO 

FishStat database (2012).  

The “fish farm influence” pressure indicator 

shows the influence area of fish farms. The 

calculation is based on the location of fish 

farms applying a theoretical maximum 

distance at which they produce pressure. 

In Med-IAMER, a distance of 20 km around 

each farm location is calculated as highly 

impacted as used by HELCOM in assessing 

impacts of aquaculture in the North Sea 

(Andersen, J.H. & Stock, A., 2013). 

 

Gaps 
The aquaculture production estimates by 

Trujillo (2012) are relatively close to the 

reported production from aquaculture 

(FAO). Nevertheless, the methods required 

several assumptions due to the lack of 

photographs and/or resolution, and might 

have underestimated production. 

The location of fish farms of Trujillo is 

based on Google Earth digitalization. 

Temporal changes or small fish farms may 

have been overlooked. 

As an improvement of these databases, 

the production estimates are to be 

validated by local ground data and local 

experts and stakeholders. 

Limits of methodology 
The methodology used to calculate the 

influence of fish farms was elaborated 

originally for the North Sea. Therefore, a 

validation of the results and an adaptation 

to the Mediterranean Sea is a 

recommendation for improvement in 

order to regional characteristics. 
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Related Pressures 
Aquaculture creates significant pressures 

on the Adriatic-Ionian environment 

through the: 

 Discharge of organic matter and 

nutrients 

Discharge of organic matter and nutrients 

(N, P) through fecal material and uneaten 

food causes specifically adverse effects 

(creation of hypoxic conditions and 

eutrophication) in areas with poor 

circulation, especially on seabed. However, 

reports (UNEP/MAP, 2012) on 

eutrophication show that although total 

discharges are not comparable to other 

sectors such as municipal sewage or 

agriculture, they can lead to localized 

impacts on the marine environment 

mainly for countries with largest 

aquaculture development such as Italy, 

Greece and Croatia. Hypoxic and 

eutrophicated hot spots can be identified 

(UNEP/MAP, 2012) at the north – west of 

the Adriatic – Ionian Sea. No local impacts 

deriving from these activities in the area 

seem to be registered according to studies 

on culture sites offshore carried out in 

2001 by ISMAR-CNR in Ancona. These 

studies did not show the presence of 

significant quantity of organic waste on the 

bottom, probably due to strong sea 

currents. Nevertheless, more evident 

effects on the environment could instead 

be observed when farms are situated in 

closed areas, such as the Gulf of Trieste, or 

even more in lagoons (FAO) (SHAPE, 2013). 

Generally, trophic loads are 2-3 magnitude 

order lower than those derived from 

atmospheric pollution or from other 

anthropic inputs (fertilizers, detergent). 

Consequently, at the Mediterranean level, 

aquaculture has a low effect on 

ecosystems but it can generate a relevant 

impact at a local scale, with local estimated 

increases of 73% for nitrogen and 99% for 

phosphorous (SHAPE, 2013). The 

Dalmatian coast in Croatia seem to show 

some local effects from discharges related 

to tuna farms activities in the region. In 

2001, nine areas used for tuna farming 

were recorded, especially in the sheltered 

bays of some islands (Drvenik, Braè, and 

other in Zadar area), with a yearly average 

production of 4,000 t (SHAPE, 2013), which 

presented dangers to underwater 

ecosystems. 

Nevertheless, an update of studies on 

culture sites offshore to measure the level 

of impact of more recent aquaculture 

activities is crucial to have more updated 

data to draw better conclusions. 

 Release of chemicals  

These chemicals include medicines 

(antibiotics and biocides) used in fish 

farms. 

 Introduction (intentional or 

unintentional) of alien species 

An estimated 10% of non-indigenous 

species present in the Mediterranean is 

attributed to aquaculture, especially in 

northern Adriatic with 31-50 new species 

detected (UNEP/MAP, 2012; UNEP/MAP – 

Plan bleu, 2009). Available data show that 

aquaculture (19%) is considered one of the 

main causes for alien species occurrence in 

Italian seas (SHAPE, 2013). Regarding the 

impact of some of these species on the 

environment, for the invertebrates the 

most clear-cut examples are two bivalves 

introduced for farming purposes, having 

developed large natural populations: the 

Pacific oyster, Crassostrea gigas; the Manila 

clam, Ruditapes philippinarum. These 

species have respectively prevailed over 

native oysters (Ostrea edulis) and clams 

(the grooved carpet shells Tapes 

decussatus) in the lagoons of the northern 

Adriatic Sea. These two species are also 
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known as powerful vectors for 

unintentional introductions of other non-

target species, concealed in the packaging 

material and among imported seed 

clumps, or dwelling as epibionts on the 

shells. In The Hellenic Ionian sea, 60 alien 

species were recorded, belonging mainly 

to zoobenthos (24 species) and 

phytobenthos (18 species) (Metis, 2014). 

Also, common species imported from 

other sea areas but bringing together 

either disease organisms or small larval 

forms of invertebrates have serious 

consequences on native organisms by 

competing for food or space (i.e. 

Thalassoma pavo and caulerpa spp. vs 

posidonia spp., respectively).  

Highlighted features 
The pie chart shows the pressure by alien 

species (AS) represented as the % of AS 

introduced from  aquaculture practices in 

the coastal areas of the Mediterranean 

Sea. These percentages are based on the 

coastal account of AS according to the 10 

km grid of the EASIN Database (JRC, 2014). 

Greece, Italy and Turkey present the 

highest invasion levels, being a 56% of the 

total in the Mediterranean Sea.  

The map on alien species illustrates the 

number and distribution of AS introduced 

by aquaculture activities in a grid cell of 

10km resolution. It shows that the 

occurrence of AS is limited to waters close 

to the coasts, with the exception of the 

Western Greek Coast. The Northern 

Western Adriatic coasts as well as those of 
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Sicily and Western Greece are mainly 

affected by high numbers of alien species. 

In addition, the distribution of the highest 

numbers of alien species seems to be 

influenced by geographical characteristics 

where it is clear that closed and less 

exposed sea regions tend to have higher 

number of AS, namely the gulf of Lion, the 

gulf of Trieste and the Strait of Messina. 

However, the figures reported on the 

distribution map of AS should be 

considered with great caution since the 

information depends on the scientific 

investigation efforts within the countries. 

Data/Indicator used 
The indicator presents the total number of 

alien species (AS) from aquaculture 

activities in the Mediterranean Sea. Species 

count was made by the European Alien 

Species Information Network (EASIN), an 

initiative of the Joint Research Centre of the 

European Commission that aggregates 

data from different data providers (see 

Katsanevakis et al. 2014 for more details). 

Gaps 
N/A 

Limits of methodology 
Model-based approach with low degree of 

uncertainty, as based on species databases 

and peer-reviewed literatures. The 

indicator does not reflect the state of 

invasion and the extent of the harmful 

effects of alien species. It does not consider 

the pressure caused by specific species but 

rather counts the number of alien species 

per area (density). 

 

List of proposed indicators 

The following table lists the indicators 

developed and mapped within Med 

IAMER on the pressures and impacts of 

aquaculture on coastal (land) and 

marine environments. All maps 

identified by the indicator ID, can be 

found at the project’s web page:  

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 

ID Indicator description 

FI02 
Aquaculture production: fish 

farms influence 

FI05 
Aquaculture production: 

production by km of coast 

FI08 

Aquaculture production: 

production per capita, main 

species 

FI09 
Alien species related to 

aquaculture activity 
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Adriatic Ionian ecoregion (AIE) 

Climate Change on Coastal Zones 
Definition  

Climate change refers to a system’s exposure to climate variations altering land 

and sea temperatures and precipitation quantity and patterns, resulting in the 

increase of global average sea level, risks of coastal erosion and an expected 

increase in the severity of weather-related natural disasters (ESPON Climate, 

2011; CEC, 2009). 

Regional context – How will climate 
variability & change affect coastal 
areas? 
According to recent studies including the 

reports of the Intergovernmental Panel on 

Climate Change (IPCC), climate variability 

and change would have adverse impacts in 

the Mediterranean region. Phenomena 

such as sea level rise, recurrent and 

persistent droughts, overall decrease in 

precipitation, salt water intrusion, 

salinisation of groundwater, more intense 

rainfall over fewer days causing floods and 

soil erosion, serious long-term decrease of 

soil moisture and productivity accelerating 

desertification, are expected to intensify 

significantly in this region with time.  

Such phenomena are expected to 

impact the natural environment and 

biodiversity in the region threatening 

important wetlands and habitats that 

safeguard the overall ecological balance, 

and consequently the provision of 

ecosystem services and goods on which 

people’s livelihoods depend. These 

impacts will be intensively felt 

particularly in the Mediterranean coastal 

zones. 

Related Pressures 
 Intense rainfall (extreme events) 

 Sea level rise 

 Coastal erosion 

 Changes in thermal and salinity 

regime 

 Introduction of non-indigenous 

species and translocations 

For the eastern Adriatic coast, Human 

Development Report (UNDP) analyzed 

through modelling the area and type of 

land that would be covered by sea due 

to climate change phenomena. The 
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study was developed according to two 

scenarios: 50 and 88 cm sea level rise. 

Preliminary results show that, for the 

first scenario, more than 100 km2 of the 

mainland would be flooded while an 

additional 12 Km2 would be lost 

according to the second scenario 

(SHAPE, 2013a). Furthermore, several 

areas were identified potentially 

vulnerable to sea level rise at the 

Croatian coast, namely cities (i.e. Nin, 

Zadar, area of Sibenik), rivers (i.e. Rasa, 

Cetina, Krka), lakes (i.e. Vransko – Cres  

island), western Istria coast as well as 

the island of Krapajn (SHAPE, 2013a). 

Though the results of the two models 

differ considerably in terms of the 

degree of sea level rise, the models 

agree that coastal regions will be 

affected.  

One of the most recent climate change 

models is represented by CIRCE (2011), 

applied on the Mediterranean to 

forecast the whole climate evolution in 

the region during this century. According 

to CIRCE projections in the period 2021-

2050, climate change might induce a 

mean strict sea level rise ranging 

between +7 and +12 cm in the Adriatic 

sea, with respect to the period of 

reference (1961-1990) (Gualdi et al, 

2013).  

Data/Indicator used 
Two sub-indicators are developed to 

assess the impacts of climate change on 

the Adriatic Ionian ecoregion:  

 the sub-indicator on climate change 

pressure on the Sea, 

 the sub-indicator of climate 

pressure on coastal areas (land). 

The sub-indicator assessing the pressure 

on Marine environment due to climate 

change is determined by a composite 

indicator calculated based on two single 

variables of effects in the seas: 

• Variable 1: Change in sea surface 

temperature (SST) from NCEAS 

measure as the frequency of 

temperature anomalies, where 

temperature exceeds a threshold 

value like the long-term mean 

(differences in anomaly frequency 

between 2000-2005 and 1985-1990). 

The relevance of this variable lies in 

the SST influence in the marine 

ecological processes at different 

latitudes.  

• Variable 2: sea level rise (SLR) along 

the European Coast. This variable is 

land-based and created using data 

of CLS/Cnes/Legos. It shows the 

impact of sea level rise trends 

observed by satellite altimetry. 

The subindicator of climate change 

pressures on coastal areas is taken from 

the ESPON Climate indicator “Aggregate 

impact of climate change on Europe’s 

regions” (ESPON 2011). 

Gaps 
The indicator on climate change effects 

on marine environment (SST) in the 

Adriatic Ionian ecoregion does not 

present spatial gaps. Nevertheless, its 

spatial resolution is coarse as it is based 

on global datasets. Whenever available, 

regional datasets are recommended. 

The indicator assessing the impact of 

climate change on coastal is limited to 

the European Mediterranean countries 

presenting spatial gaps in the Adriatic 

Ionian ecoregion. The indicator is not 

available for the Western Balkan 

Countries, the Middle East and North 

Africa. Despite the quality of the ESPON 

Climate analysis, it is important to 

mention the limitation of the scale of 
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study to NUTS3 level. It is recommended 

to develop an indicator of these 

characteristics with a higher spatial 

resolution. 

Limits of methodology 
The climate change pressure on marine 

environment is calculated based on the 

combination of variables [SST] and [SLR]. 

The values of each variable are 

normalized and summed using an equal 

weight, as the decision of applying a 

specific weight would need to be set 

based on expert agreement process. 

The resulting assessment ranges 

between 1 and 10, being 10 the highest 

pressure value. 

For coastal areas, the ESPON Climate 

indicator “Aggregate impact of climate 

change on Europe’s regions” was used 

(ESPON 2011) without modification. In 

addition, the classification and 

categories assigned are kept the same 

as set by ESPON as they proved to be 

relevant for their application within 

Med-IAMER. 

List of proposed indicators 
The following table lists the indicators 

developed and mapped within Med-

IAMER on the impacts of climate change 

on coastal (land) and marine 

environments. The maps, identified by 

the indicator ID, can be found at the 

project’s web page: http://www.med 

maritimeprojects.eu/section/med-iamer-

redirect/outputs 

ID Indicator description 

CC01 Combined pressure of climate 

change (Sea level rise + Sea 

surface temperature anomalies) 

CC02 Pressure in coastal regions due 

to climate change (exposure to 

coastal storm surge events and 

coastal erosion trends) 
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CC03 Pressure of river flooding on 

population due to climate change 

CC04 Pressure of summer heat on 

population due to climate change 
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Adriatic Ionian ecoregion (AIE) 

Fisheries
Definition  

Generally, a fishing activity is linked with the harvesting of fish. It may involve 

capture of wild fish or raising of fish through aquaculture (FAO definition). On a 

broad level, capture fisheries can be classified as industrial, artisanal or 

recreational. Industrial fisheries involve capital-intensive fisheries using relatively 

large vessels with a high degree of mechanization and advanced fish finding and 

navigational equipment. Traditional fisheries could be defined as those involving 

fishing households, using relatively small amount of capital, relatively small 

fishing vessels, making short fishing trips (close to shore) and mainly for local 

consumption. In general, recreational fisheries can be defined as a non-

commercial (i.e. not for sale, barter, or trade) subset of capture/harvest fisheries; 

motivated by catching fish for fun, pleasure, or sport. 

Regional context 
Within the Adriatic-Ionian ecoregion (AIE), 

fishing vessels currently registered exceed 

21,000 ships, accounting for over 24% of 

the total European registered vessels 

(Eurostat, 2014). At the country level, the 

largest fleet is found in Italy with 9,962 

fishing vessels followed by Croatia with 

7,242 vessels (ADRIPLAN, 2014). Taking into 

account the gross tonnage of fishing fleet, 

the AIE vessels account for about 14% of 

the total gross tonnage of the European 

fleet (Eurostat, 2014). 

As far as fish catching is concerned, the 

region accounts for around 39% of the 

total fish catches of the Mediterranean Sea 

with a recent slight decrease of 0.2% 

between the years 2010-20111. At the 

country level, Italy leads the fishing 

industry. In 2011 the landed catches of 

                                                
1
 Med-IAMER adopts FAO definition of fish 

production statistics « the volume of fish 

catches landed by country or territory of 

capture ». We refer to them as “landed 

catches” taking into account that illegal 

catches or by-catch are not registered in the 

official statistics. 

A-322



 

 

 

Italian fisheries exceeded 140,000 t 

followed by Croatia with 70,552 t. Italy’s 

dominance in this sector is also shown by 

the total fish production per capita (p.c.) 

figures during the period 2006-2011, that 

are presented in the next figure. The Italian 

fishery sector provides the country with a 

mean production exceeding 20 kg p.c. of 

fish with an increase up to 25 kg p.c. in 

2011. The Greek fisheries sector is also 

significant providing the market around 

20 kg p.c. of fish products. Montenegro 

and Albania present the lowest production 

in the AIE. In the last period (2006-2011), all 

the countries in the region, but Greece, 

strengthened their supply shown as a 

steady increase p.c. fish production over 

time. 

Fish Production Per Capita in Adriatic-Ionian 

Countries (2006-2011), Source: FAO, 2014; Own 

Elaboration 

Additionally, the growth of tourism in 

various regions and the enhancement of 

charter fishing tours contributed to the 

extension of recreational fishing to almost 

all Mediterranean countries. This results in 

(a) competition for resources, especially 

where unlicensed recreational or ‘‘hobby’’ 

fishermen compete with commercial pots 

or net fisheries both for resources and by 

supplying low priced fish to markets and 

(b) competition for space and gear 

interactions. On the positive side, 

chartering by angling parties provides 

alternative employment opportunities for 

commercial fishing vessels (Pawson et al., 

2008; Stelzenmuller et al., 2013). 

Highlighted features 
The indicator mapped below illustrates the 

fishing activities in the AIE calculated as 

relative catches of overexploited or 

relevant species per FAO fishing region, the 

catches being expressed in relation with 

the number of vessels. The indicator 

clearly shows the high intensity of catches 

per vessel in the Northern Adriatic, with 

Croatia and Italy being the most important 

users of the resources fished. 

Data/Indicator used 
Fishing activity is measured in FAO fishing 

regions as total catch of overexploited and 

relevant species per vessel registered by 

the GFCM in the Mediterranean Sea. 

Fishing activity is measured by catches as 

kg/number of vessels in the region, being 

the average level of catches of vessels of 

each fishing region. 

For land areas, fishing activity is assessed 

based on the national catches (kg) per kW 

of  fishing fleet of the Mediterranean 

countries, being a measure of the pressure 

produced by land (fishing effort) to the sea. 

In this case, fleet engine power was 

calculated using DG MARE data on ports 

and fishing vessels. For each country, only 

the ports inside the Mediterranean Sea 

were considered.  

Some of the most overexploited species 

include: Common dolphin fish, European 

anchovy, European hake, Red mullet, 

European pilchard (Sardine), Norway 

lobster, Deep-water rose shrimp, and 

Common pandora. The list is based on 

'Economic and social analysis of the uses of 

the coastal and marine waters in the 

Mediterranean’ (UNEP/MAP, 2014). 

Gaps 
Generally, a common drawback of 

accessible statistics of landings is the high 

degree of uncertainty associated with 

A-323



 

 

 

them. These statistics are collected based 

on fish market figures that do not consider 

the share of illegal catches and recreational 

fisheries, making these statistics generally 

less reliable for their use as such. Recent 

findings estimate that reconstructed catch 

data (including illegal catches, recreational 

fisheries, and official data) to be 1.76 times 

higher than the official FAO data for the 

Mediterranean (Pauly et al. 2014). Another 

uncertainty assigned to the illegal and 

recreational catches is the restricted 

knowledge on the type of species catches. 

To the date of the project analysis 

(beginning of 2015), the most recent data 

available at FAO FishStat correspond to 

2011, so it would be recommended to 

update this information, whenever new 

statistics are published. 

Limits of methodology 
The fishing areas of FAO are broad regions 

that are too coarse to provide, as such, 

geographically precise information on the 

intensity of fishing activities and their 

potential local pressure to marine 

ecosystems. Additionally, the lack of 

accessible port specific statistics on 

landings and catches, hinders more the 

detailed information on catch distribution.  

DG MARE port data do not specify the 

waters in which the vessels operate. 

Therefore, fishing effort indicator (kg/kW) 

considers all vessels in the Mediterranean 

Sea ports of each country.  The fleet power 

in this indicator is expected to be 

overestimated because vessels may fish in 

waters outside the Mediterranean Sea. 

Nevertheless, this indicator is a first proxy 

that could be improved whenever local or 

subnational information is accessible. 

The publicly available information on 

fishing activities, i.e. landed catches, 

number and tonnage of vessels, type of 

fishing technique as well as fishing effort, 

cover FAO or GFCM regions and are 

related to ports, respectively.  
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These indicators do not provide 

information about the actual areas where 

fishing activities are developed and are 

attached with specific potential pressures. 

The mandatory Vessel Monitoring System 

(VMS) on the other hand is a data 

collection with a vast number of data that 

consist in geographical positions (GPS) 

recorded at a more or less regular time 

step by each vessel. It has led to massive 

acquisition of fishing vessel movement 

data which offers new means of studying 

the spatio-temporal dynamics of 

fishermen (e.g. Gloaguen et al 2014). Due 

to the restriction in data access and the 

fact that models are needed to interpret 

the data, they could not be used in the 

present assessment of Med-IAMER. 

Improvement of indicator 
After a consultation with stakeholders 

from both the fishing and conservation 

sectors where the first preliminary (area- 

and port- related indicators) were 

presented (see first step in the workflow 

diagram), the need for a spatially explicit 

mapping of fishing activities was 

expressed. 

Consequently, Med-IAMER developed an 

expert-based approach to estimate the 

spatial distribution of fishing activities and 

the related pressure of harmful fishing 

techniques on marine environments. This 

approach resulted in the development of a 

Cumulative Fishing Indicator that is 

described below. 

The aim of this indicator is to provide a 

spatially explicit estimation of fishing 

activities, particularly trawling and 

dredging, taking into account the variables 

(listed in the table below) for which spatial 

data are available and that had a specific 

influence on marine ecosystem. Based on 

the intensity of each activity, a scoring has 

been assigned based on expert judgment. 

The main activities, ranges of categories 

and scoring systems datasets are 

described in the following table. 
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Highlighted features 
The map below shows the Cumulative 

Fishing Indicator, developed by Med-

IAMER, on the spatial distribution of 

potential pressures generated by fishing 

activities in coastal regions of the 

Mediterranean Sea. It is clearly visible that 

the whole Adriatic Sea is highly exposed to 

this pressure while the activity is relatively 

low in the Ionian Sea, with a higher 

pressure in the Western part. The degree 

of pressure increases again in the 

Southern Sicily (Italy). 

Data/Indicator used 
Three variables were taken into account 

and combined to produce the composite 

indicator: fishing effort, seabed substrate 

and biodiversity affected by bycatch. 

Fishing effort was calculated by classifying 

ports according to their fishing fleet 

tonnage, the average vessel length overall 

(vessels larger or smaller than 12 meters) 

and the number of trawlers. Fuel prices 

and time play an important role for 

fishermen. Therefore, based on expert 

criteria, a distance offshore was 

determined considering a maximum travel 

time of 3 hours at regular operating speed 

for fishing vessels (6-8 knots). The resulting 

Layer Category Points

Port tonnage lower than 

Mediterranean average
1

Port tonnage higher than 

Mediterranean average
2

Port tonnage much higher 

than Mediterranean average 
3

Greater number of vessels 

above 12m or port average 

higher than 12m

1

Greater number of vessels 

above 12m and port average 

higher than 12m

2

Trawling
Number of trawlers higher 

than Mediterranean average
1

Soft 

seabeds

Soft bottoms above 1000m 

depth
3

Bycatch
Presence of species 

threatened by bycatch
1

Maximum sum 10

Port 

tonnage

Vessels 

above 12m
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distance is around 24 nautical miles (about 

45 km). This area of influence around ports 

is where the fishing activity is mainly 

concentrated. From this point (45 km), the 

probability of finding ships decreases with 

distance. Exponential distance decay was 

calculated until 100 km offshore to model 

this fact. 

Marine ecosystems on soft bottoms are 

vulnerable to trawling. According to expert 

knowledge, trawling is limited to 1000 

meters deep. It is usually practiced 

between 180-450m. Using bathymetry 

data (GEBCO 2014), soft bottoms deeper 

than 1000m were discarded in order to 

locate seabed that potentially suffer high 

trawling activity. 

As data were so far not facilitated so far 

from Mediseh project (DG-MARE), 

information on biodiversity was produced 

using EMODnet Biology Portal database. 

The indicator used considers main resident 

endangered species of cetaceans, turtles, 

sharks and rays threatened by bycatch 

according to the IUCN Red List and reports. 

Gaps 
Port data used to produce the indicator 

present gaps for ports in Turkey, North 

African and Middle Eastern countries. Data 

for Albania and Montenegro were found in 

different reports of the European 

Commission. 

Limits of methodology 
DG MARE port data do not specify waters 

where vessels operate. Therefore, the 

fishing effort indicator may be 

overestimated because vessels may fish in 

waters outside the Mediterranean Sea. 

Biodiversity data used are field 

observations and not the actual 

distribution areas of the species. The 

principle of absence-presence must be 

considered: just because it has not been 

seen, it does not mean it is not there. In 

addition, the indicator only takes into 

account what is registered in the EMODnet 

database.  

The seabed information is based on a 

global dataset. A more regionalized data 

may provide some more detailed 

information. 

Upcoming improvements will include data 

from MEDISEH Project (DG MARE). A 

petition to use specific outcomes from the 

MEDISEH project for the improvement of 

this indicator has been sent to DG MARE 

back in November 2014 and Med-IAMER 

did not have access to such data so far. 

Related Pressures 
Additionally to the Cumulative Fishing 

Indicator, individual indicators were 

developed to account for the potential 

pressure from fishing on marine 

ecosystem including: 

   Removal/overfishing of target 

species 

Depletion of marine resources is a 

recognized problem across the Adriatic-

Ionian ecoregion. From the approximately 

450 species of fish present in this region, 

120 (around 27%) are threatened by 

excessive commercial fishing (EC, 2014). 

Reduced abundance of target species (as 

well as by-catch and non-target), 

particularly removal of larger individuals 

creates pressure on fish biodiversity 

outside their safe biological limits. The 

situation could be reversed if fishing 

pressure on commercial species was 

reduced to sustainable levels. For example, 

reduction of fishing could reliably favor 

stock recovery and abundance increase for 

crustacean species of A. foliacea, P. 

longirostris and N. norvegicus along the 

north – western Ionian Sea (D’Onghia et al., 
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2012). In the northern Adriatic, a reduction 

of Merluccius merluccius biomass and 

Common Sole (Solea vulgaris) stocks were 

registered for years with available data 

confirming their overexploitation (high 

fishing mortality and low abundance) 

(SHAPE, 2013). The Eastern Ionian Sea 

shows a similar situation as most 

important demersal species (M. 

merluccius, M. surmuletus and B. boops) 

targeted by trawlers and trammel netters 

also face considerable fishing pressure. In 

the Inner Ionian Sea, the most impacting 

fleet are the purse seiners, making up 3% 

of the total fishing fleet but removing on 

average 33% of the total biomass (about 

1160 t, data for 2007 fishing period). 

Moreover, although all fishing boats were 

found to respect temporal closures, many 

of them have permits to use multiple 

fishing gears (i.e. beach seiners continued 

fishing through summer as trammel 

netters). These actions are preventing fish 

stocks from finding temporal and/or 

spatial refuges (http://www.repcet.com/). 

   Mortality of non-target 

populations of fish, seabirds, 

marine mammals 

“Discards” mean noncommercial by-catch 

(as to species, size or quality) caught, 

sorted out and returned to the sea – 

mostly dead or dying – this problem is 

exacerbated due to the lack in monitoring 

and recording. Purse seines as well as 

beach seines and trawlers are considered 

the most impacting fleet in AIE as they 

remove high levels of biomass 

indiscriminately and their landings are 

characterized by a high number of 

individuals below the minimum legal size 

that are either discarded or marketed 

illegally (http://www.repcet.com/). 

Even when exploitation levels of target 

species are considered sustainable, low 

resilience of by-catch, non-commercial 

species (such as sharks, skates, rays, 

cetaceans) creates an overall 

unsustainable fishing practice. Caretta 

caretta is considered an endangered 

species, threatened mainly by trawling and 

“volante” fishing. Estimates in the north 

Adriatic reveal that, using the first 

technique, an average of 4,273 of turtles 

are yearly captured with a mortality of 

approximately 2,000 individuals per year; 

with the latter instead an average of 863 

individuals are captured with 1% mortality 

rate (SHAPE, 2013).  

   Physical damage (seabed 

alteration, habitat loss) 

Direct physical effects (changing nutrient 

fluxes between sediment and water, 

habitat loss) alter seabed habitat 

specifically through the combined action 

of mortality of non-target seabed 

dwelling organisms, large benthic 

species (bivalves and crustaceans), 

changes in predation pressure and 

resuspension, stirring up or removing 

sediments by bottom fishing gear 

especially in fragile marine ecosystems 

(i.e. coral, sponge and sea grass 

communities). In the Inner Ionian Sea, 

seagrass beds are negatively affected by 

bottom trawlers, purse seiners 

operating illegally in shallow waters and 

beach seining occurring in nearshore 

areas (http://www.repcet.com/). 

 Changes in the food web 

Changes in marine food webs are 

significant as increased mortality of bottom 

feeding fish alters the pressure on seabed 

invertebrates and crustaceans while the 

abundance of top level predators is 

decreased. Demersal destructive fishing is 

considered low to medium for the eastern 

Ionian coast while medium to high for 

north-central Adriatic (UNEP/MAP, 2012). 
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List of proposed indicators 

The following table lists the indicators 

developed and mapped within Med-

IAMER on the pressures and impacts of 

fisheries on coastal (land) and marine 

environments. All maps, identified by 

the indicator ID, can be found at the 

project’s web page: http://www.med 

maritimeprojects.eu/section/med-iamer-

redirect/outputs 

ID Indicator description 

FI01 
Marine exposure due to 

port activity: fishing 

FI12 

Exploitation of marine 

regions: catches of overex-

ploitted or relevant 

species 

FI15 

Fishing power of 

Mediterranean countries: 

overexploited or relevant 

species (kg/km coast) 

FI16 

Fishing power of 

Mediterranean countries: 

overexploited or relevant 

species (kg/kW) 

FI20 

Sea bed exposure to 

fishing activity: % trawlers 

and dredgers 

FI35 

Sea bed exposure to 

fishing activity: density of 

trawlers and dredgers 

FI36 

Marine species exposure to 

bycatch: density of 

surrounding and seine nets 

FI37 - FI42 

Marine species exposure 

to bycatch: density of 

[fishing gear] (seiners, 

hook and lines, etc.) 

FI47 

Turtle species exposure to 

bycatch: density of long 

liners 

FI48 

Cetaceans species 

exposure to bycatch: 

density of gillnets and 

entangling nets 

FI49 

Potential fishing pressure 

along the 

Mediterranean Sea coast 

FT01_2000 - 

2014 

FT01_v2000-

2007 - v2007-

2011 

Exploitation of marine 

regions. Total landings. 

Year 2000, 2007, and 

2014. Variations between 

2000-2007, 2000-2011, 

and 2007-2011 

FT02_2000 - 

2014 

FT02_v2000-

2007 - v2007-

2011 

Exploitation of marine 

regions. Landings of 

overexploited or relevant 

species. Year 2000, 2007, 

and 2014. Variations 

between 2000-2007, 2000-

2011, and 2007-2011 

FT03_2000 - 

2014 

FT03_v2000-

2007 - v2007-

2011 

Number of vessels by port 

in 2000. Year 2000, 2007, 

and 2014. Variations 

between 2000-2007, 2000-

2011, and 2007-2011 

FT04_2000 - 

2014 

FT04_v2000-

2007 - v2007-

2011 

Average length overall (m) 

of vessels by port in 2000. 

Year 2000, 2007, and 

2014. Variations between 

2000-2007, 2000-2011, 

and 2007-2011 

FT05_2000 - 

2014 

FT05_v2000-

2007 - v2007-

2011 

Total tonnage (GT) of 

fishing vessels by port in 

2000. Year 2000, 2007, 

and 2014. Variations 

between 2000-2007, 2000-

2011, and 2007-2011 
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Adriatic Ionian ecoregion (AIE) 

General Factsheet 
Definition  

The Adriatic-Ionian ecoregion includes both the Adriatic and the Ionian sea (with 

its boundaries described in the map below). The Adriatic Sea is a semi-enclosed 

basin with its northern part as the largest shelf area of the entire Mediterranean 

that is connected with the Ionian Sea (the deepest sea of the Mediterranean 

region) through the Otranto Strait between Albania and Italy's Salento Peninsula. 

The countries surrounding the Adriatic-Ionian ecoregion are Italy, Slovenia, 

Croatia, Montenegro, Albania and Greece. 

Map of Adriatic-Ionian ecoregion boundaries 
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Justification of the choice 

The landscape and environmental 

differences between the two coasts of the 

basin are important because of their 

geomorphological characteristics, the high 

pressure of urban development and 

demographic differences. The Italian coast, 

in fact, is affected by a high level of 

urbanization, which has assumed a 

continuous linear form with peaks around 

centers of production and areas of intense 

tourist development. Excessive pressure of 

productive use, localized demand and the 

consequent transformations of the coastal 

habitat have caused widespread 

congestion and a constant reduction of the 

natural environment. There are none-

theless, excellent environmental sites such 

as national and regional protected areas 

both in the north and the south of Italy. 

The eastern Adriatic presents a continuity 

of landscape and environmental heritage, 

which is, however, now increasingly 

threatened by development processes, a 

lack of sewage and waste disposal systems 

and constant atmospheric emissions of 

polluting substances deriving from 

transport and industrial processes and, in 

particular, combustible fuels for energy 

production are frequently detected in 

eastern Adriatic countries. 

Overall, the ecoregion is a sensitive and 

vulnerable marine ecosystem facing 

numerous environmental challenges and 

is generally considered to be the most 

endangered region in the Mediterranean 

Sea. The area is home to some of the most 

significant treasures of world heritage, 

including the Venice Lagoon and the 

fortress city of Dubrovnik. At the same 

time its rocky coves, historical cities, and 

pristine beaches mark it as an 

economically significant region for tourism 

and recreation while fishing and 

aquaculture are considered as important 

activities. A number of acute problems that 

can be found in the region are mostly 

related to eutrophication, over-fishing, 

pollution, shipping, coastal development 

and tourism etc. 

 

List of socio-economic drivers 

Driver 

Relevant 

contribution (%) 

to total GVA 

Relevant 

contribution (%) to 

total employment 

Intensity of 

environmental 

pressure (%) 

Total % 

Coastal and maritime Tourism 41,44  41,43 8,42 30,43 

Maritime transport 26,56 11,69 17,89 18,71 

Fisheries & aquaculture 16,11  20,82 14,74 17,22 

Agriculture 4,22  24,72 8,42 12,45 

Oil and gas 11,33  1,22 14,74 9,10 

Other Industry (including 

desalination) 

0,33  0,11 16,84 5,76 

Energy networks not available/ low 

contribution* 

not available/ low 

contribution* 

8,42 2,81 

Renewable energy 0,00  0,00 6,32 2,11 

Dredging 0,00 0,00 4,21 1,40 

Total  100 100 100 100 

*Although there are not any available data for energy networks, it can be generally estimated 

by related bibliography that their socio-economic contribution is low. 
Source: EU/EUNETMAR, 2014; Own elaboration 
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In order to measure the drivers’ socio-

economic value, the percentage of their 

relevant contribution (percentage among 

the total of the 9 drivers excluding 

urbanization and climate change) to the 

GVA and employment according to the 

data provided by EU/EUNETMAR (2014) 

was estimated. Similarly, according to the 

produced matrix of drivers and pressures, 

an estimation of the relevant intensity of 

their environmental pressures was 

conducted by setting a score of 10 to 

pressures with significant importance and 

5 to those with low importance. Their total 

score stressing the environmental intensity 

was then calculated as a percentage 

among the 9 drivers. Finally, the total 

percentage including the socio-economic 

value and environmental pressure was 

summarized and re-measured in order to 

provide a total percentage of importance 

for each of the drivers. According to the 

results, the drivers with the highest priority 

for the Adriatic-Ionian ecoregion are 

coastal and maritime tourism (30,43%), 

maritime transport (18,71%) and fisheries 

and aquaculture (17,22%). 

List of environmental/ human/ coastal and marine pressures

In order to identify the most important drivers and pressures in the ecoregion a set of criteria 

was established focusing particularly on the environmental and socio-economic aspects of 

the Adriatic-Ionian coastal and maritime environment. 

 

Socio-economic driver Associated pressures 

Coastal and maritime 

tourism 

 Environmental impacts include: Waste disposal (sewage and solid waste) 

especially when tourism pressure is concentrated in specific geographic 

areas and limited time periods, Marine litter concentrated mainly in bay 

areas and coastal shallow waters, Physical alteration of coastlines and 

landscapes mainly through the construction of marinas and other 

infrastructure, Loss of biodiversity (species and habitats) and disturbance of 

coastal biota and as tourism and recreational activity is mainly located in 

fragile ecosystems. 

 Cruises in the Mediterranean are also a source of considerable ecological 

problems including water and coastal pollution and the destruction of the 

seabed. 

Maritime transport  Introduction of alien species; 

 Pollution; Petroleum Hydrocarbon (oil), Polycyclic Aromatic Hydrocarbons 

and oily residue discharges from ships; 

 Underwater noise; 

 Physical alteration of coasts through sealing, construction of relevant 

infrastructure, material discharge derived from ports dredging. 

Fisheries  

 

 

 

 

 

 

 Removal/ overfishing of target species (some listed as endangered on the 

IUCN’s red book) resulting changes in the size structure of their populations. 

 Mortality of non-target populations of fish, seabirds, marine mammals and 

benthic marine life. 

 Alterations to the seabed habitat and benthos communities and species 

through fishing practices such as trawling and dredging. 

 Changes in the food web with impacts on the predators and prey of the 

species affected. 

and  

Aquaculture 

 Discharge of organic matter and the nutrients nitrogen and phosphorus 

through faecal material and uneaten feed with specifically adverse effects 

 Release of chemicals including medicines on fish (antibiotics and biocides) 

 Introduction of non native species – intentional and unintentional. 
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Socio-economic driver Associated pressures 

 Predation on and competition with native species (i.e. Thalassoma pavo 

and caulerpa spp. vs posidonia spp., respectively) 

 Changes to native communities (i.e. Caulerpa taxifolia). 

 Alteration of coastal landscapes through the installation of facilities. 

Urbanization  Urbanization contributes to the release of organic matter in coastal and 

marine waters through direct point-source discharges or through river water 

run-off; 

 Urban waste water is also considered as a major source of heavy metals; 

 PCBs are also found in the vicinity of urban and industrial sites; 

 Urban wastewater is considered one of the most important contributors to 

euthrophication. 

Climate change  Increased rainfall will increase the input of inorganic and organic terrestrial 

material to coastal areas. 

 Sea level rise combined with increased temperatures will accelerate coastal 

erosion affecting underwater light in coastal water and altering coastal 

habitats. 

 Increase of storm events. 

 Several areas were identified potentially vulnerable to flooding. 
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Adriatic Ionian ecoregion (AIE) 

Coastal and Maritime Tourism 
Definition  

Coastal tourism refers to land-based tourism activities including swimming, 

surfing, sun bathing and other coastal recreation activities taking place on the 

coast for which the proximity to the sea is a condition including also their 

respective services. Maritime tourism refers to sea-based activities such as 

boating, yachting, cruising, nautical sports as well as their land-based services 

and infrastructures (Ecorys, 2013). 

Regional context 
The tourism sector in the Adriatic Ionian 

ecoregion is among the most active sectors 

in Europe as it attracts around 12% of the 

total tourists visiting a European 

destination. However, it includes different 

patterns of coastal and maritime tourism 

development. To host tourists, the region 

developed a large range of tourist 

infrastructures along its coasts including 

hotels and marinas. The regions’ capacity 

for tourist accommodation exceeds 3.5 

million beds being 12.4% of the total 

available beds around Europe.  

Italy and Croatia host most of the tourists 

targeting this region being 71% (> 40 mil.) 

and 18% (>10 mil.) of the total tourist 

arrivals to the AIE region respectively 

showing to have the highest numbers of 

beds as well. Bed capacity (number of 

beds) and total tourist arrivals of coastal 

regions within the AIE for the year 2012 are 

presented in the next table. 

 

 

Different types of tourists target this 

region. Italy and Greece attract two types 

of tourists: on the one hand, low profile 

(camping, small scale fishing and 

Country 
Number of 

Beds 
Tourist 
Arrivals 

Greece 274,382 3,921,186 

Italy 2,290,732 40,570,906 

Croatia 769,204 10,277,159 

Montenegro 149,348 1,439,500 

Albania 15,901 250,000 

Slovenia 24,560 656,823 

Total Adriatic-
Ionian 

3,524,127 57,115,574 

Total Europe 28,390,959 492,515,102 

Adriatic-Ionian / 
Europe 

12.4% 11.6% 

Annual Capacity and Occupancy in Tourists’ 

Accommodation Infrastructure (2012) 
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recreational fishing) and mass tourism 

destinations (low quality services for high 

volumes of tourists) and, on the other 

hand, niche tourism destinations (high 

quality of services for low volumes of 

tourists with higher willingness to spend). 

In Croatia, despite the range of 

possibilities, current models mostly include 

summer seaside tourism and particularly 

sailing. In Montenegro the accommodation 

offer is very limited and not organized; 

however, gradually this sector is growing 

due to important ecologically preserved 

attractions present in this country. Finally, 

Albania’s model seems to attract mostly 

visitors from within the country, especially 

during the summer period, rather than 

foreign visitors (IPA, 2013). 

Spatially, tourists distributions show various 

trends in the region, where Italy hosts most 

of the tourist concentrations in the 

Northern coasts whereas tourists visiting 

Croatia are concentrated all along its coasts. 

As for the Greek coasts, tourists’ presence is 

higher in the Aegean coasts and islands, 

than in the main land. The following map 

presents the number of tourist arrivals per 

NUTS2 region in the AIE. 
 

Highlighted features 
The map shows the number of arrivals at 

tourist accommodation establishments per 

NUTS2 region. It illustrates the most 

frequented regions in AIE. The coastal 

regions of Croatia and the North-Western 

regions in Italy concentrate most of the 

tourists in the region. The map clarifies 

also the uneven distribution of national 

occupancy data (see table above). In the 

case of Greece, most of the tourists 

arriving stay in the Aegean Sea, and to a 

lesser extent in the Ionian Sea. 

Data/Indicator used 
Indicator: Number of tourist arrivals per 

NUTS2 region in the AIE for the year 

2012. 
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Data used: Eurostat - Number of arrivals 

at tourist accommodation establish-

ments by NUTS 2 region [tour_occ_arn2] 

(2012). 

Gaps 
Generally, touristic data is only available at 

NUTS2 level, with the exception of bed-

places which is available at NUTS3. Hence, 

tourism centers are not represented 

specifically, but aggregated to its 

corresponding administrative level. The 

data available is limiting as it prevents from 

showing high-intensity areas just from the 

official statistics.  

Eurostat data are only available at NUTS2 

level, though differentiated between 

coastal and non-coastal areas. Data gaps in 

West Balkan countries as well as some 

NUTS2 regions.  

Limits of methodology 
N/A 

Related Pressures 
Tourism, through transit/transport and 

out-of-home stays, is a significant source of 

pressure on natural resources and 

therefore the environment destinations. 

High intensity of tourists that might affect 

the carrying capacity of tourism system in 

some areas of the AIE region including: 

 Deterioration of water quality 

(sewage) 

 Marine litter 

 Physical alteration of coastlines 

and landscapes (changes in 

siltation, abrasion) 

 Loss of biodiversity (species and 

habitats) 

 Changes in salinity regime 

It is worth mentioning that cruises in the 

Mediterranean are also a source of 

considerable ecological pressure including 

water and coastal pollution and seabed 

destruction (ARLEM, 2013). On average 

basis, a single cruise line produces around 

50 tons of solid waste per year, 7.5 mil of 

liquid waste, 800,000 lt of waste water 

from sanitary installations and 130,000 lt of 

waste water from food catering. Within the 

AIE,  the sudden growth of cruising tourism 

in the eastern Adriatic (Caric, 2010) is 

increasing threats in the region linked to 

serious environmental impacts namely air 

and water pollution, noise pollution, as well 

as increasing solid wastes and litter. These 

threats are expected to increase in the 

future in the AIE, as a consequence of the 

expected growth of the cruise sector in this 

region. It is to note that cruising is one of 

the fastest growing sectors of the tourism 

industry. The consumptive level of each 

passenger on board is much higher than 

that of local hosting communities; hence 

cruise tourism has the potential to 

overwhelm the regions that they visit (Caric 

& Mackelworth, 2014). In the AIE, the 

impacts of this growth on the region´s 

environment is expected to be very high 

due to the increase in the number of 

marinas, the number of tourists, and the 

semi enclosed nature of the Adriatic Sea. 

Highlighted features 
The map shows the number of mooring 

capacity per km of coastline within the 

coastal NUTS3 regions as a measure of 

intensity of marina activities. Additionally, 

the map includes a layer of potential 

pressure level by yachting port intensity. 

The inserted maps show the most striking 

cases of high intensity marina pressure. At 

AIE regional scale, the highest intensity can 

be observed in the Northern Adriatic as 

well as along the coastline of the Italian 

Marche-Abruzzo region.  
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Data/Indicator used 
Location and capacity of yachting ports 

were based on an existing dataset of Plan 

Bleu, updated and enhanced with data 

collected from the Spanish yachting port 

federation and current mooring data from 

the dedicated web portal Portbooker.com. 

The coastline is taken from the European 

Environment Agency.  

The dispersal of yachting port-derived 

pollution was modeled as a diffusive 

plume based on the data on mooring 

capacity of each yachting port. The spatial 

proximity of yachting ports increases the 

overall pressures.  

Gaps 
No data are available for Albania. The 

capacity of Greek yachting ports seems to 

be underestimated in the available data 

sources.  

 

Limits of methodology 
The diffuse plume represents diverse 

aspects of pollution both by actual boating 

(oils spills, marine litter) and by boat 

maintaining activities (cleaning, painting, 

etc.) The distance of the potential pressure 

may vary for types of boats and 

environmental conditions which may be 

included in the modelling.  

List of proposed indicators 
The following table lists the indicators 

developed and mapped within Med-

IAMER. The indicators show the 

potential pressures and impacts of 

tourism on coastal (land) and marine 

environments. All maps identified by the 

indicator ID, can be found at the 

project’s web page: 

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 
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ID Indicator description 

TO01 Density of tourism capacity: 

Number of beds per km2 in 

coastal areas 

TO02 Density of tourism capacity: 

Number of establishments per 

km2 in coastal areas 

TO03 Arrivals at tourist 

accommodation establishments 

TO04 Number of moorings in yachting 

harbours per km of coastline 

(NUTS3 regions) 

TO05 Density of tourism demand: 

Nights per km2 in coastal areas 

TP04 Marine exposure due to port 

activity: cruise transport 

ML01 Marine litter by population 

influence 
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Adriatic Ionian ecoregion (AIE) 

Maritime Transport 
Definition  

Maritime transport relates to the transportation of goods and/or passengers by 

sea by a person for commercial purposes, either in return for payment (i.e. for 

hire and reward) or on an organization’s own account as part of its wider 

economic activity. Goods transportation refers to the volume of containerized, 

dry bulk, liquid bulk and roll on-roll off (Ro-Ro) type of cargo handled by ports 

and vessels (cargos, tankers, etc.) while passenger traffic refers to the number of 

national, international and cruise passenger volumes transported through ports 

by ferry, cruise or other type of vessel. 

Regional context 
The Adriatic Ionian ecoregion (AIE) 

constitutes an important maritime 

transport node due to its position on the 

east-west and north-south European axes 

(including motorway of the sea of south-

east Europe) connecting the region to the 

eastern Mediterranean and the Levantine 

Sea. The region’s ports benefit from their 

proximity to a large market that extends 

from the Balkan Peninsula to central 

Europe but compete with the ports of 

northern Europe and their distance from 

the Suez-Gibraltar sea route. 

Depending on the type of cargo 

transportation, ports’ dynamics are quite 

different in the region. Container market of 

the AIE is dominated by the northern ports 

and mainly by the ports of North Adriatic 

Ports Association (NAPA). Additionally, 

Southern ports are dominating the market 

of Roll On-Roll Off (Ro-Ro) transport. 

Finally, in the market of dry and liquid bulk 

transportation the ports that are 

presenting the greatest activity are located 

both in the southern and the northern 

parts of Adriatic-Ionian Sea. 

 

Driver Maritime 

transport 
Relevant contribution (%) to 
total GVA 26,56 

Relevant contribution (%) to 
total employment 11,69 

Intensity of environmental 
pressure (%) 17,89 

Total % 18,71 

Maritime transport is the second highest driver of 

ecosystem change in terms of priority for the AIE 
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Shipping companies and size of ships calling at 

Adriatic Ionian ports (2014) 
 
 

The region has a high share of cruise 

traffic, as it attracts over 21% of tourist 

passengers calls of the total passengers’ 

calls at European ports. It is amongst the 

most active European regions in 

international passengers’ traffic as 11% of 

all ship passengers travel from Adriatic-

Ionian ports (Medcruise, 2014). In terms of 

merchandise transportation, the region is 

mostly specialized in dry bulk transport, 

since the relative volume against total 

European handling volumes is around 8%. 

The lowest performance is observed in the 

container handling sector as the 

percentage of the Adriatic-Ionian ports to 

the total European volumes just exceeds 

2%. This lack of competitiveness is mostly 

caused by the dominance of North 

European ports both in terms of 

infrastructure and hinterland connections’ 

quality. 

Despite the relative lack of adequate 

infrastructure, cruise passenger flows are 

showing a steady increase in the last 

decade, a tendency that is expected to 

grow in the future (EC, 2014), and many 

ports are more and more  accommodating 

ships with high carrying capacities. 

Additionally, port authorities are 

strengthening their networks among 

shipping lines and thus, tend to attract 

significant traffic. The table below presents 

the average carrying capacity of ships and 

the number of cruise lines calling at each 

port. Bari and Venice (Italy) are the two 

ports that accommodate cruise ships with 

average capacity exceeding 3000 

passengers. Additionally, concerning the 

connectivity of each port, Dubrovnik 

(Croatia), Corfu (Greece) and Venice (Italy) 

have established an extended lines’ 

network as the lines calling at the ports 

exceed 20. In terms of annual traffic of 

cruise passengers, Venice (Italy) is the 

dominant port of the Adriatic-Ionian region 

(1.8 million pax), followed by Dubrovnik 

(Croatia) port with about 1.1 million pax. 

AIE is well served by shipping companies 

and the main international lines concern 

the connection of the Balkan coastline to 

the Italian ports. The following map shows 

the strong established connections 

between ports of the Balkan Peninsula 

such as Patras, Igoumenitsa, Durres and 

Bar, and Italian ports of Bari, Brindisi, 

Ancona and Venezia (Synthesis Project, 

2012). Connections are more intensive 

during the summer period because of the 

high tourist demand. Nevertheless, many 

lines remain also active during the winter 

period, especially in the routes between 

Greece and Italy. Τhe busiest ports, in 

terms of passenger traffic, are those of 

Messina, Reggio di Calabria which are 

linked to Italian ports of the West coast. 

Additionally, in the Adriatic Sea Ancona, 

Patras, Igoumenitsa, Bari and Durres 

present the highest figures. These ports 

are well connected with a significant 

number of destinations and are called by 

Port Pax/Call 
Shipping 

Lines 

Bari 3537 5 

Venice 3314 20 

Katakolon 2488 16 

Messina 2199 11 

Trieste 2195 3 

Corfu 1551 21 

Kefallinia 1357 7 

Dubrovnik 1348 23 

Ravenna 1311 6 

Koper 1212 11 

Zakynthos 1004 3 

Split 840 16 

Kotor 821 19 

Zadar 501 6 

Sibenik 298 3 
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more than 30 ships per week whose 

average capacity exceeds 1k passengers. 

High levels of connectivity are also 

observed in the ports of Brindisi, Split and 

Venice. Nevertheless, most lines of Split 

and Venice are characterized by 

seasonality and are not operating during 

the winter period. 

 

Roll on/Roll off PAX Connections in the Adriatic-

Ionian Region (2014) 

Related Pressures 
The intensive maritime transport activity 
observed in the Adriatic-Ionian region 
implies ships and port emissions, risks of 
accidents, acute pollution events, 
underwater noise, and the introduction of 
alien species through ballast water 
discharges (EC, 2012). Furthermore, the 
increase in demand calls for increasing 
infrastructural facilities in the region. 

 Soil sealing 
The increase in the capacities of local 
infrastructures results in negative impacts 
on the environment. The construction and 
expansion of present infrastructures is 
increasing the soil sealing extent and 
contributes to physical alteration of coasts. 
Furthermore, material discharge derived 
from ports dredging is a significant 
contributor to smothering (ISPRA, 2012). 

 Underwater noise 
Underwater noise has become a 
ubiquitous form of marine pollution and is 
a growing concern in the Mediterranean 
Sea due to the increasing maritime activity, 
with ship propulsion noise accounting for 

more than 90% of the acoustic energy that 
humans put into the sea. This pressure 
affects communication of marine 
mammals and certain fish species, 
especially in areas of heavy maritime traffic 
and along developed coasts. 

There are three categories of impacts of 
underwater anthropogenic noise on 
cetaceans: Behavioral (i.e. changes in 
surfacing or diving), acoustic (i.e. changes 
in type or timing of vocalizations as well as 
masking acoustic signal) and physiological 
(i.e. hearing loss, mortality) (UNEP/MAP, 
2012). Marine mammals are particularly 
affected by underwater noise as they rely 
heavily on sound to communicate, to 
coordinate their movements, to navigate, 
to exploit and investigate the environment, 
to find prey and to avoid obstacles, 
predators, and other hazards. Noise 
pollution can cause marine mammals to 
abandon their habitat and/or alter their 
behavior by directly disturbing them or by 
masking their acoustic signals over large 
areas (Abdulla & Linden 2008). 
Nevertheless, there is also increasing 
concern regarding the impact of such 
noise on fish, other vertebrates such as 
aquatic and diving birds, and marine 
invertebrates.  

Maritime traffic is an important source of 
anthropogenic noise especially in the 
Ligurian Sea. The high volume of shipping 
in the Mediterranean Sea results in high 
background noise levels that do not allow 
for silent areas or refuge. 

Mapping of areas affected by underwater 
noise due to marine transport is complex 
as it depends on specific information that 
is not always available including vessel size, 
motor type, routes and motorways and the 
frequency of ambient noise levels they 
produce. Nevertheless, the pollution map 
shown below gives an approximation of 
the areas with highest intensity of 
maritime transport and, hence, the 
potential relative pressure of underwater 
noise. 
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 Contamination by hazardous 
substances 

Petroleum Hydrocarbon (oil), Polycyclic 
Aromatic Hydrocarbons and oily residue 
discharges from ships represent a 
significant threat to marine and coastal 
ecosystems. These discharges may occur 
during normal activities (such as tank 
washing, loading/ discharging, bunkering, 
dry docking operations) (UNEP/ MAP, 2012) 
or may be accidental or illegal. Illegal 
discharges of oil from ships are often 
limited in size and scattered in specific 
areas but their sum is greater than that of 
oil spills and they may create a chronic 
impact of oil in specific regions. Accidental 
oil spills have historically been of crude oil 
rather than refined products but recently 
this trend has reversed. Such spills have 
both immediate and longer term impacts 
including contamination of farmed fish or 
shellfish for human consumption. Most of 
the oil spills are often located along the 
major East – West maritime traffic lane and 
along the Sicilian channel as well as on the 
Ionian stretch between Sicily and the 
Peloponnese. Considerable oil spills are 
also present along the Ionian waters off 
western Greece which most likely arise 
from the considerable maritime traffic 
leading into and away from the Adriatic 
(Metis, 2014; UNEP/ MAP, 2012). It is 
estimated that, at a Mediterranean level, 
the most important share (80%) of 
hydrocarbon pollution derives from 
routine shipping operations such as tanker 
washing or ballasting, while accidental 
spills account for 10% of this share (SHAPE, 
2013). 

A brief assessment of the overall accident 
exposure in the Adriatic Sea has recently 
been undertaken by Det norske Veritas 
who concluded that the Adriatic Sea has 
the highest accident frequency, more than 
five times higher than the world average 
(Thana and Patuzi, 2013). Regarding the 
number of ship accidents in the Adriatic 

Sea over the past 15 years, a total of 174 
accidents have occurred. This increases the 
pressure of pollution, where 257 oil spills 
from ships in 1999; 263 in 2000; 184 in  
2001; 244 in 2002 were detected in the 
Adriatic Sea (D. Vidas). 

The main impacts of PAHs include effects 
on the functional traits of marine species at 
the genetic, cellular, biochemical and 
physiological levels. Genetic damage may 
result in chromosomal aberrations, 
impacts on embryonic stages and long-
term effects such as carcinogenic and 
mutagenic growth in vertebrates. 

Carriage of chemicals is also a common 
threat from maritime transport mainly 
through accidental incidents. TBT 
(Tributyltin) is considered the most toxic 
substance that is intentionally introduced 
into marine environments. It affects non 
target biota, especially in areas with high 
vessel density and restricted water 
circulations. Highest concentrations of TBT 
are found in sediments from harbors, 
marinas and shipping channels because 
TBT is broken down only very slowly in 
sediments with low oxygen content. Its use 
in large vessels is currently the major 
source of input to the sea. Marine 
invertebrates are very sensitive to TBT, 
effects include morphological changes, 
growth inhibition, suppressed immunity, 
reduced reproductive potential and 
changes in population structure while 
another known effect is the development 
of male sexual characters in female 
prosobranch gastropods as collected in 
areas of Venice (Italy) and Rovinj (Croatia). 
Besides the impact of gastropods, TBT and 
its degradation products accumulate in 
tissues of marine organisms and move up 
the food chain. Within the Mediterranean 
Sea, very high concentrations were found 
in top predators including the bottlenose 
dolphin, bluefin tuna and blue shark 
collected off Italy (ICES, 2003; UNEP/ MAP, 
2012). 
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Highlighted features 
The map represents the estimated 

intensity of pollution in terms of hazardous 

substances and underwater noise resulting 

from maritime transport, based on 

shipping tracks and port influence. The 

relatively low pressure index for the 

Adriatic contrasts with the high density of 

shipping tracks in the Southern Ionian Sea, 

leading to high potential pressure from 

pollution. Mainly the most important ports 

(Venice, Dubrovnik, Koper-Trieste) have 

major influence on marine pollution in the 

region. 

Data/Indicator used 
The indicators developed are based on 

four variables: vessels traffic, port activity, 

underwater noise and oil spills. The 

indicator shows the potential intensity of 

pressure originated from these pollution 

sources in terms of hazardous substances 

and underwater noise resulting from 

maritime transport, based on shipping 

tracks and port influence. Shipping data 

used (Halpern et al., 2008) provide an 

estimate of the occurrence of ships at a 

particular location, and therefore an 

estimate of the amount of pollution they 

produce (via fuel leaks, oil discharge, waste 

disposal, etc.), under the assumption that 

traveling ships primarily affect their 

immediate waters. The dispersal of port-

derived pollution was modeled as a 

diffusive plume based on Eurostat data of 

transport of goods (thousand tons) and 

passengers (thousand passengers). 

Pressure generated by oil spills is 

represented as a density layer based on 

data registered by the Mandate of the 

Regional Marine Pollution Emergency 

Response Centre for the Mediterranean 

Sea (REMPEC) for the period 1977-2011, 

and also the oil spills map generated by 

Cinirella et al. 2012 (based on JRC 2009 

data). 
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Gaps 
The data used for the development of the 

indicator do not cover ports in North 

African and Middle Eastern countries. 

However, ports in Turkey are covered by 

Eurostat. Data for Albania and Montenegro 

were extracted from different sources and 

included in the calculation of the indicator 

(UNECE, 2014; ECOPORT8, 2012; 

MEDCRUISE, 2014). 

 

Limits of methodology 
The potential pollution generated from 

ships is based on a global model calculated 

with Vessel Monitoring System data, so it 

has its inherent uncertainty. In this 

analysis, no distinction is made between 

cruisers, ferries and commercial good 

ships. Hence a more regionalized modeling 

approach may improve the information. 

Eurostat data used are not actual port 

pollution data but an estimate based on 

maritime traffic. Port and oil spills pollution 

does not consider ocean currents and 

dispersion of pollution produced by them. 

For the noise underwater pollution, the 

indicator does not differentiate the 

distribution of biodiversity in these areas 

due to lack of data and therefore, it 

provides the potential impact of 

underwater noise pollution in the 

ecoregions. 

  Introduction of alien species (AS) 

from maritime transport 

The introduction of harmful aquatic 

organisms and pathogens through ships’ 

ballast waters and sediments is of 

increasing concern in the Adriatic Sea. The 

quantity of ballast water released in the 

Adriatic ports of Italy, Croatia and Slovenia 

estimated for the year 2003 was 

approximately 8 mil tons, of which around 

80% was discharged in Italian Adriatic 

ports, while the remaining volume was 

shared between the Slovenian port of 

Koper and all the Croatian ports. However, 

most of ballast water arrives from 

locations in the Mediterranean (58%) and 

due to inter-Adriatic traffic (34%) while only 

8% of ballast water volume released is 

currently originating from ports located 

outside the Mediterranean Sea 

(UNEP/MAP – Plan Bleu, 2009). With 

expected changes in import and export 

flows, and especially if a major new oil 

export route is introduced from a deep – 

sea port in the Adriatic, these proportions 

could change considerably. According to 

specific studies on invasive AS along Italian 

coasts based on data collected during 

years 1945-2009, 51 invasive AS were 

identified in the northern Adriatic, 9 in 

central, 32 in southern Adriatic and 42 in 

northern Ionian with major impacts in 

Venice and Taranto. Available data show 

that vessels contribute significantly (54%) 

to invasive alien species occurrence in 

Italian seas (SHAPE, 2013). 

Highlighted features 
The pie chart shows the pressure by alien 

species (AS) represented as the % of AS 

introduced through transport in the 

coastal areas of the Mediterranean Sea. 

These percentages are based on the 

coastal account of AS according to the 

10 km grid of the EASIN Database (JRC, 
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2014). Greece, Italy and Turkey present the 

highest invasion levels, being a 63% of the 

total in the Mediterranean coasts.  

The map on alien species illustrates the 

distribution and the number of AS 

(introduced through transport) in a grid cell 

of 10 km. It shows that the intensity of 

species introduction in the Adriatic and 

Ionian is through maritime transport 

concentrated along the coasts, indicating 

the high impact of ships’ ballast waters 

close to ports. Within the Mediterranean, 

the countries with the most AS are located 

in the Eastern Mediterranean. The Suez 

Canal constitutes a major introduction 

route for species from the Red Sea, both 

‘naturally’ and via maritime transport. 

However, the figures reported on the 

distribution map of AS should be 

considered with great caution since the 

information depends on the scientific 

investigation efforts within the countries. 

Within the AIE, the Northern Adriatic 

seems to host high number of AS due to its 

semi-closed nature, the number of ports, 

and the high frequency of shipping lines in 

the region. Around the island of Sicily, the 

high number of AS is related to the major 

shipping lines passing by the region, the 

major ports and the high level of ballast 

water discharged in the region. 

Data/Indicator used 
The indicator presents the total number of 

alien species introduced due to transport 

activities in the Mediterranean Sea. Species 

count was made by the European Alien 

Species Information Network (EASIN), an 

initiative of the Joint Research Centre of the 

European Commission that aggregates 

data from different data providers (see 

Katsanevakis et al. 2014 for more details). 

Gaps 
N/A 

Limits of methodology 
Model-based approach with uncertainty, 

as it is based on species databases and 

peer-reviewed literatures. The indicator 

does not reflect the state of invasion and 

the extent of the harmful effects of alien 
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species as it does not differentiate the 

degree of harm caused by specific species 

but rather counts the number of alien 

species per area (density). 

  Air pollution 

Shipping emissions of pollutants are 

currently increasing and will most likely 

continue to do so in the future due to the 

increase of global-scale trade. Ship 

emissions have the potential to contribute 

to air quality degradation in coastal areas, 

in addition to contributing to global air 

pollution. Around 15% of global 

anthropogenic NOx and 5–8% of global 

SOx emissions are attributable to 

oceangoing ships. The contribution of 

maritime transport to the total emissions 

of pollutants in Europe (SO2, NOx, PM, etc.) 

can be very significant (Viana et al., 2014), 

with 1–7% of ambient air PM10 levels, 1–

14% of PM2.5, and at least 11% of PM1. 

Contributions from shipping to ambient 

NO2 levels range between 7 and 24%. 

The European Monitoring and Evaluation 

Programme (EMEP) is a scientifically based 

and policy driven programme under the 

Convention on Long-range Transboundary 

Air Pollution (CLRTAP) for international co-

operation to solve transboundary air 

pollution problems. It provides modelled 

data of air concentration and deposition of 

main pollutants specifically related to 

ships.  

 

EMEP Map of ship related SO2 concentration. 

TNO-MACC-II emission data provides 

records on atmospheric composition for 

recent years, data for monitoring present 

conditions and forecasts for a few days 

ahead. It combines state-of-the-art 

atmospheric modelling with Earth 

observation data to provide information 

services covering European air quality, 

global atmospheric composition, and 

emissions and surface fluxes. Along with 

the study of pollution at coastal level (air 

samples, ships emissions, etc.), it could be 

an effective tool for monitoring the air 

pollution related to maritime transport. 

 

Map of TNO-MACC-II anthropogenic emissions of 

NOx for the European domain. 

Both data sources detailed here provide 

valuable information for monitoring of air 

pollution related to maritime transport.  

List of proposed indicators  

The following table lists the indicators 

developed and mapped within Med-

IAMER on the pressures and impacts of 

maritime transport on coastal (land) and 

marine environments. All maps 

identified by the indicator ID, can be 

found at the project’s web page: 

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 
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ID Indicator description 

TP01 
Marine exposure due to port 

activity: goods transport 

TP02 
Marine exposure due to port 

activity: passenger transport 

TP03 
Marine exposure due to port 

activity: ferry transport 

TP04 
Marine exposure due to port 

activity: cruise transport 

TP05 
Intensity of pollution by maritime 

transport 

TP06 Intensity of maritime traffic 

TP07 
Alien species related to transport 

activity 

TP08 
Alerts and accidents between 2008 

and 2014 

ML02 Marine litter by transport influence 

Bibliography 
Abdulla A., Linden, O. (Editors) 2008. Maritime 

traffic effects on biodiversity in the 

Mediterranean Sea. Review of impacts, priority 

areas and mitigation measures. Malaga, Spain: 

IUCN Centre for Mediterranean Cooperation. 184 

pp. 

EC (2012) A maritime strategy for the Adriatic and 

Ionian Seas, COM (2012) 713 final 

ICES (2003) Environmental status of the European 

Seas, 

http://archimer.ifremer.fr/doc/00040/15135/1247

3.pdf  

EC (2014), A European Strategy for more Growth 

and Jobs in Coastal and Maritime Tourism, COM 

(2014).http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=CO

M:2014:0086:FIN:EN:PDF  

Metis (2014) Strategic Environmental Assessment 

Adriatic-Ionian Operational Programme 2014-

2020 

http://www.google.gr/url?url=http://www.south-

east-

Europe.net/download.cmt%3Fid%3D4360&rct=j&f

rm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXx

j4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk

6CoYdDX2QesQMibQmU4A  

OSPAR, 2009. Assessment of the environmental 

impact of underwater noise. OSPAR Commission, 

2009. Publication number 436/2009. 

SHAPE, (2013a) Definition of the Adriatic 

ecosystem quality as basis for Maritime spatial 

planning, Action 4.2 final report 

http://www.shape-

ipaproject.eu/download/listbox/WP4%20action%

20%204.2/Definition%20of%20the%20Adriatic%2

0ecosystem%20quality%20as%20basis%20for%2

0MSP.pdf  

SHAPE, (2013a) Setback zone in the Republic of 

Croatia and in the Region of Istria, Action 3.2 

report 

http://www.shape-

ipaproject.eu/download/listbox/WP3%20action%

203.2%20-

%20reports%20on%20setback%20requirements/

Croatia%20and%20Region%20of%20Istria%20-

%20setback%20requirements.pdf  

Synthesis Project (2012) ‘Desktop Review of the 

Logistics Situation in Adriatic Sea’, accessed on 

13/2/2014,http://www.synthesis-

project.gr/pdfs/review.pdf  

Thana and Patuzi (2013) Towards a Protected 

Maritime Environment of Adriatic Region 

http://www.mcser.org/journal/index.php/mjss/art

icle/view/1067/1097  

UNEP/ MAP (2012) State of the Mediterranean 

coastal and marine environment. 

http://www.unepmap.org/index.php?module=libr

ary&mode=pub&action=view&id=14636  

UNEP/MAP – Plan Blue (2009) State of the envi-

ronment and development in the Mediterranean 

http://planbleu.org/sites/default/files/publication

s/soed2009_en.pdf  

Vidas, D. Particularly sensitive sea areas: the need 

for regional cooperation in the Adriatic Sea. 

Viana, M., Hamminghb, P., Colettec, A., Querola, 

X., Degraeuwed, B., de Vliegerd, I., and van 

Aardennee, J. 2014. Impact of maritime transport 

emissions on coastal air quality in Europe. 

Atmospheric Environment, Vol. 90, 96 – 105. 

 

 

A-350

http://archimer.ifremer.fr/doc/00040/15135/12473.pdf
http://archimer.ifremer.fr/doc/00040/15135/12473.pdf
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.google.gr/url?url=http://www.southeast-Europe.net/download.cmt%3Fid%3D4360&rct=j&frm=1&q=&esrc=s&sa=U&ei=NmnbU6XoL6aY1AXxj4HoAQ&ved=0CBIQFjAA&usg=AFQjCNGUNnvAEk6CoYdDX2QesQMibQmU4A
http://www.shape-ipaproject.eu/download/listbox/WP4%20action%20%204.2/Definition%20of%20the%20Adriatic%20ecosystem%20quality%20as%20basis%20for%20MSP.pdf
http://www.shape-ipaproject.eu/download/listbox/WP4%20action%20%204.2/Definition%20of%20the%20Adriatic%20ecosystem%20quality%20as%20basis%20for%20MSP.pdf
http://www.shape-ipaproject.eu/download/listbox/WP4%20action%20%204.2/Definition%20of%20the%20Adriatic%20ecosystem%20quality%20as%20basis%20for%20MSP.pdf
http://www.shape-ipaproject.eu/download/listbox/WP4%20action%20%204.2/Definition%20of%20the%20Adriatic%20ecosystem%20quality%20as%20basis%20for%20MSP.pdf
http://www.shape-ipaproject.eu/download/listbox/WP4%20action%20%204.2/Definition%20of%20the%20Adriatic%20ecosystem%20quality%20as%20basis%20for%20MSP.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.shape-ipaproject.eu/download/listbox/WP3%20action%203.2%20-%20reports%20on%20setback%20requirements/Croatia%20and%20Region%20of%20Istria%20-%20setback%20requirements.pdf
http://www.synthesis-project.gr/pdfs/review.pdf
http://www.synthesis-project.gr/pdfs/review.pdf
http://www.mcser.org/journal/index.php/mjss/article/view/1067/1097
http://www.mcser.org/journal/index.php/mjss/article/view/1067/1097
http://planbleu.org/sites/default/files/publications/soed2009_en.pdf
http://planbleu.org/sites/default/files/publications/soed2009_en.pdf


 

 

 

 

 

A-351



  

 

Adriatic Ionian ecoregion (AIE) 

Coastal Urbanization 
Definition  

Urbanization is the increase over time of urban population in proportion to the 

region's rural population. Urbanization is studied in terms of its effects on the 

ecology and economy of a region. The driver also includes the occupation of land 

by urban land use and related infrastructures.  

Regional context 
The Adriatic Ionian ecoregion (AIE) is 

characterized by high pressure resulting 

from unsustainable urban development in 

coastal areas. Almost all coastal areas of 

the countries surrounding the basin are 

subjected to high pressure from urban 

development due to increasing coastal 

population and tourism development. 

Particularly, the Italian coast is affected by 

a high degree of linear urbanisation with 

peaks around centres of production and 

areas of intense tourist development. The 

coastal area of Slovenia, although without 

important changes in land use prior to 

2000, is also subject to littoralisation, high 

urban development pressure and urban 

sprawl (IPA, 2013). The usual impacts 

concern loss of biodiversity, ecosystem 

fragmentation, and congestion. In the case 

of Croatia, though only a modest portion 

(14.3%) of the coast is urbanised, the 

trends of increase in coastal migration, 

increase in tourism, and the lack of 

adequate water treatment facilities; are a 

significant threat to the pollution of coastal 

waters. In Montenegro, the coastal area 

has always been highly populated due to 

its limited size, resulting in a lack of space 

for new development. A survey for Albania 

shows that about 97% of the total 

population lives within 100 km from the 

coastline. Coastal development is also 

characterised by the construction of 

secondary homes, where especially foreign 

investors are increasingly becoming active 

(PAP/RAC, 2007). Finally, in Greece, the 

linear coastal development is a threat for 

coastal ecosystems, mainly due to touristic 

pressure. Here, there are many coastal 

zones where symptoms of saturation and 

over-development are shown (Beriatos, 

2008) more significantly in the Eastern part 

of the country on the Aegean Sea. 
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Highlighted features 

The map shows the mean degree of soil 

sealing per NUTS3 region. The most 

densely populated NUTS regions stand out 

with highest values of sealed soils due to 

urbanization and infrastructures. 

Particularly, the NUTS3 regions of Puglia 

and in the Po delta (Italy) are highlighted, 

while the Croatian and Greek regions have 

relatively lower degree of soil sealing. This 

indicator, though coarse, shows clear 

trends of intensification in the soil sealed 

areas in the Western Adriatic region. 

Data/Indicator used 
Indicator: Mean degree of soil sealing 

The pressure indicator is based on the 

EEA raster data set (coverage EEA 39) of 

built-up and non-built-up areas 

including continuous degree of soil 

sealing ranging from 0 - 100% of soil 

sealed in spatial resolution 100m*100m, 

aggregated at NUTS3 regions of the Med 

cooperation area. 

Gaps 
Minor gaps are due to some non-cloud-

free areas in the satellite images 

covering Northern Italy. 

Data on the Balkan and non EU regions are 

not available at NUTS3 level, and therefore, 

the data presented for Albania, 

Montenegro, and Serbia are not very 

reliable. 

Limits of methodology 
The aggregation to NUTS regions does 

not provide a detailed vision of the most 

sealed areas at a pixel scale. But at the 

ecoregion scale, the aggregated image is 

the best possible representation for the 

sake of clarity. 

Related Pressures 
  Soil sealing   

Construction activities on shore (including 

also those related to other drivers, i.e. 

maritime transport, coastal and maritime 

tourism) and urban development result in 
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soil sealing. In the Mediterranean region, 

urbanization is mostly related to tourism 

development. A tendency  that is expected 

to grow at an even higher pace in the 

future (WTO, 2012). 

 

   Release of organic matter in 

coastal and marine waters 

Urbanization contributes to the release of 

organic matter in coastal and marine 

waters through direct point-source 

discharges or through river water run-off. 

37% of coastal settlements in the 

Mediterranean with a population of more 

than 2000 inhabitants operate without a 

wastewater treatment while the 

distribution of treatment plants is highly 

fragmented; with no sewage treatment in 

many cities on the Eastern coast of the 

Adriatic.  

   Source of heavy metals 

Urban waste water is also considered as a 

major source of heavy metals in 

combination with mining and industrial 

activity. PCBs are also found in the vicinity 

of urban and industrial sites while 

specifically for the Adriatic Sea, areas of 

concern in regard to high PCB levels in 

biotas are the coasts of Croatia and 

Albania.  

   Eutrophication 

Urban wastewater is considered one of the 

most important contributors to 

eutrophication as it is responsible for 45% 

nitrogen and 13% phosphorus emissions. 

In the Adriatic Sea these are mainly located 

to the northern and eastern parts of the 

coast.    
 

List of proposed indicators 

The following table lists the indicators 

developed and mapped within Med-

IAMER on the pressures and impacts of 

urbanization on coastal (land) and 

marine environments. All maps, 

identified by the indicator ID, can be 

found at the project’s web page:  

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 

ID Indicator description 

UB01 Eutrophication 

UB02 Degree of Soil Sealing 

UB03 Level of Urban Sprawl per 

NUTS3 (under development) 
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Western Mediterranean ecoregion (WME) 

Climate Change on Coastal Zones
Definition  

Climate change refers to a system’s exposure to climate variations altering land 

and sea temperatures as well as precipitation quantity and patterns, resulting in 

the increase of global average sea level, risks of coastal erosion and an expected 

increase in the severity of weather-related natural disasters (ESPON Climate, 

2011; CEC, 2009). 

Regional context – How will climate 
variability & change affect coastal 
areas? 
Med-IAMER considers climate change 

study as an important driver for the region 

due to its environmental and socio-

economic impacts. The impacts of climate 

change can be observed at different 

stages. 

Sea level rise is considered as one of the 

main pressures related to climate change 

in the region that cause significant impacts 

on coastal ecosystems. According to the 

2007 projections (GIEC), considered 

optimistic, sea level could rise between 23 

and 47 cm by the end of the 21st century in 

this region. Many Mediterranean regions 

would, therefore, be subject to a significant 

risk of flooding and soil erosion, including 

Venice, the archipelagos of Kerkennah and 

Kneiss in Tunisia. 

Among many others, major potential 

consequences related to sea level rise in 

the region include the following:  

 Aggravated floods on low-lying coasts, 

especially in deltas, coastal lagoons in 

salt marshes and some islands;  

 Accelerated erosion of cliffs and 

beaches;  

 Increased salinization in estuaries;  

 Reduction in the amount of fresh water 

aquifers. 

Related Pressures 
 Changes in thermal and salinity 

regimes 

On average, shallow waters of the 

Mediterranean Sea have already been 

warmed by almost 1°C since the 1980s 

and sea surface temperatures are 

expected to be approximately 2.5 °C 
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warmer by 2100. By the end of the 21st 

century the combined effects of 

declining precipitation and increased 

evaporation are likely to cause an 

increase in the sea´s freshwater deficit 

(by approximately 15 cm per year), 

which in turn will contribute to 

progressively higher seawater salinity 

(SSS) in the order of 0.5 units over the 

next 100 years. These changes, in both 

temperature and salinity, may affect 

other oceanographic processes and be 

reflected by changes in thermohaline 

circulation (density-driven water 

circulation caused by temperature and 

salinity), lower intensity of upwellings 

and reduced formation of deep-water 

masses. 

 Decline in biodiversity 

Mediterranean ecosystems are among 

the most threatened on Earth. By 2100, 

the Mediterranean biome is projected to 

experience the largest proportional loss 

of biodiversity of all biomes due to its 

significant sensitivity to individual 

climate related threats and to their 

interactions (Klausmeyer & Shaw, 2009). 

 Introduction of non-indigenous 

species and translocations 

Shifts in the distribution of marine 

populations are the most commonly 

reported effects associated with 

changing climate conditions. In the 

Mediterranean, the long-term 

temperature increase showed to have 

effects on the boundaries of 

biogeographical regions, with some 

warm-water species extending their 

geographical ranges and colonizing new 

areas. Warm-water species, more 

abundant in the southern and eastern 

Mediterranean, are increasing in 

abundance and extending their ranges 

northwards due to the increase in water 

temperature.  

The Mediterranean Sea is subject to a 

continuous influx of alien or exotic 

species arriving through the Suez Canal 
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or the Strait of Gibraltar, often 

transported by international shipping 

among other vectors. The majority of 

these alien species are thermophilic 

(warmth-requiring species) and the 

warming sea temperature is favoring 

their rapid spread northwards and 

westwards in the Mediterranean. In their 

report, Abdul Malak et al. (2011) have 

identified around 80 fish species as 

invasive or vagrant species in the 

Mediterranean Sea, the majority of 

which have come from the Red Sea.  

Climate change is thus not only enabling 

some existing exotic species to spread 

into other areas, but it is likely to create 

welcoming conditions for new invaders 

or serve as a trigger for these exotics to 

become invasive. 

Data/Indicator used 
Two indicators were developed to 

assess the impacts of climate change on 

the WME ecoregion:  

 the indicator on climate change 

pressure on the Sea, 

 the indicator of climate pressure on 

coastal areas (land). 

The indicator assessing the pressure 

on marine environment due to climate 

change is determined by a composite 

indicator calculated from two single 

sub-indicators: 

• Indicator 1: Change in sea surface 

temperature (SST) from NCEAS 

measure as the frequency of 

temperature anomalies, where 

temperature exceeds a threshold 

value like the long-term mean 

(differences in anomaly frequency 

between 2000-2005 and 1985-1990). 

The relevance of this indicator lies in 

the SST influence in the marine 

ecological processes at different 

latitudes.  

• Indicator 2: Mean sea level rise (SLR) 

along the European Coasts. This 

indicator is land based and, using 

data of CLS/Cnes/Legos. It shows the 

impact of sea level rise trends 

observed by satellite altimetry. 

The sub-indicator of climate change 

pressures on coastal areas is taken from 

the ESPON Climate indicator “Aggregate 

impact of climate change on Europe’s 

regions” (ESPON 2011). 

Gaps 
The indicator on climate change effects 

on marine environment (SST) in the 

WME does not present spatial gaps. 

Nevertheless, the spatial resolution of 

the indicator is coarse as it uses global 

datasets. Whenever available, the use of 

regional datasets is recommended. 

The indicator used to assess the impact 

of climate change on coastal areas is 

limited to the Mediterranean countries 

from EU27 (Data on Croatia are not 

available). Therefore, it presents spatial 

gaps in the North African countries 

within the WME. Despite the good 

quality of the ESPON Climate analysis, it 

is important to mention the limitation 

of the scale of study to NUTS3 level. As 

a recommendation for future 

improvements of the indicator, we 

suggest the development of an 

indicator of these characteristics with a 

higher spatial resolution. 

 

Limits of methodology 
Climate change pressure on marine 

environment is calculated based on the 

combination of indicators [SST] and 

[SLR]. The values of each indicator are 

normalized and summed using equal 

weight. The resulting assessment ranges 
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between 1 and 10, representing low to 

high pressures.  

For coastal areas, the ESPON Climate 

indicator “Aggregate impact of climate 

change on Europe’s regions” was used 

(ESPON 2011). This indicator was not 

modified and the classification and 

categories assigned are kept the same 

as calculated by the ESPON project. 

List of proposed indicators 
The following table lists the indicator 

developed and mapped within Med-

IAMER on the impacts of climate change 

on coastal (land) and marine 

environments. All maps, identified by 

the indicator ID, can be found at the 

project’s web page: 

http://www.medmaritimeprojects.eu/section

/med-iamer-redirect/outputs 

ID Indicator description 

CC01 Combined pressure of climate 

change (Sea level rise + Sea 

surface temperature anomalies) 

CC02 Pressure in coastal regions due 

to climate change (exposure to 

coastal storm surge events and 

coastal erosion trends) 

CC03 Pressure of river flooding on 

population due to climate change 

CC04 Pressure of summer heat on 

population due to climate change 
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Western Mediterranean ecoregion (WME) 

Fisheries and aquaculture
Definition  

Generally, a fishing activity is linked with the harvesting of fish. It may involve 

capture of wild fish or rearing of fish through aquaculture (FAO definition). On a 

broad level, capture fisheries can be classified as industrial, artisanal or 

recreational. Industrial fisheries involve capital-intensive fisheries using relatively 

large vessels with a high degree of mechanization and advanced fish finding and 

navigational equipment. Traditional fisheries could be defined as those involving 

fishing households, using relatively small amount of capital, relatively small 

fishing vessels, making short fishing trips (close to shore) and mainly for local 

consumption. In general, recreational fisheries can be defined as a non-

commercial (i.e. not for sale, barter, or trade) subset of capture/harvest fisheries; 

motivated by catching fish for fun, pleasure, or sport. 

Regional context 
Landed catches in the WME represent 

around 35% of overall catches landing in 

the Mediterranean fishing areas1. Small 

pelagic fishes such as sardine and anchovy 

are among the main targeted species in 

                                                
1
 Med-IAMER adopts FAO definition of fish 

production statistics « the volume of fish 

catches landed by country or territory of 

capture ». We refer to them as “landed 

catches” taking into account that illegal 

catches or by-catch are not registered in the 

official statistics. 

the Western Mediterranean representing 

around half of total landed catches. 

Bottom species are the second most fished 

group in the sub-region (28%). Fisheries 

activities in the WME tend to take place 

close to the coast. Moreover, they are 

mainly carried out by a large number of 

small-scale fishing vessels. Spain – 

historically an important fishing country – 

is still highly dependent on fisheries as a 

source of income. 

The table below shows landed catches in 

the overall Mediterranean fishing areas in 
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tons (Black sea, Azov Sea and Sea of 

Marmara excluded). 

Landed catches in the Balearic Islands, the 

Gulf of Lion and Sardinia amounted to 

310,019 tons in 2011. The table above 

shows a permanent decrease in landed 

catches in the region between 1995 and 

2011. Nevertheless, total catches landed in 

the WME still accounted for around 35% of 

total catches landed in the Mediterranean.  

* Landed catches of Tuna are not allocated 

according to GFCM statistical divisions and are 

grouped together into a division named ‘Tunas’; 

another division, named ‘not known’ contains all 

the landed catches for which the statistical 

division is not known. 

A total of 80 fishing ports are present in the 

Spanish Western Mediterranean (i.e. 

Cataluña, Valencia, Murcia and Baleares). 

In addition, a total fleet of 4,148 vessels 

representing a total gross tonnage of 

124,336 is active in the region. Large 

differences in gross tonnage (GT) per 

vessel can be found between the different 

regions. Nevertheless, commercial fishing 

in Spain has declined during the last years, 

and Spain has reduced its deep-sea fleet. 

However, aquaculture activities showed an 

increasing trend for the same period in the 

WME. 

France has a rich history of fishing activity 

as well. The French fisheries sector is also 

dominated by small-scale fishing using a 

large number of different fishing 

techniques. With regard to aquaculture, 

France is mostly active in oyster cultivation 

being the largest producer of oysters in the 

European Union (e.g. Languedoc-

Roussillon marine area) as well as mussel 

culture, though to a lesser extent. 

The Italian fishing fleet consists of around 

10,159 vessels of which the majority 

operates in waters around the Italian 

peninsula. The aquaculture sector has 

been developing considerably since the 

1970s. The current trend in aquaculture is 

to reduce onshore/coastal sites and 

develop offshore sites.  

Most assessed fish stocks in the WME are 

in a critical situation. The pressure seems 

to be particularly strong in the Balearic 

area and on high value species such as 

Bluefin Tuna and Swordfish (Source: ICCAT, 

GFCM, FAO). 

The publicly available information on 

fishing activities, i.e. landed catches, 

number and tonnage of vessels, type of 

fishing technique as well as fishing effort 

cover FAO or GFCM regions and are 

related to ports, respectively. These 

indicators do not provide information 

about the potential pressure exerted on 

specific areas where fishing activities are 

developed as the GFCM fishing areas are 

very broad.  

The mandatory Vessel Monitoring System 

(VMS) on the other hand is a data 

collection with a vast number of data that 

consist in geographical positions (GPS) 

recorded at a more or less regular time 

step by each vessel. It has led to massive 

acquisition of fishing vessel movement 

data which offers new means of studying 

the spatio-temporal dynamics of 

fishermen (e.g. Gloaguen et al 2014). Due 

to the restriction in data access and the 

fact that models are needed to interpret 

the data, they could not be used in the 

present assessment of Med-IAMER. 
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Improvement of indicator 
After a consultation with stakeholders 

from both the fishing and conservation 

sectors where the first preliminary (area- 

and port- related indicators) were 

presented (see first step in the workflow 

diagram), the need for a spatially explicit 

mapping of fishing activities was 

expressed. 

Consequently, Med-IAMER developed an 

expert-based approach to estimate the 

spatial distribution of fishing activities and 

the related pressure of harmful fishing 

techniques on marine environments. This 

approach resulted in the Cumulative 

Fishing Indicator, that aims at provide a 

spatial explicit estimation of main 

pressures exerted from fishing related 

activities, particularly trawling and 

dredging, taking into account the variables 

(listed in the table below) for which spatial 

data are available and that had a specific 

influence on marine ecosystem. Based on 

the intensity of each activity, a scoring has 

been assigned based on expert judgment. 

The main activities, ranges of categories 

and scoring systems datasets are 

described below. 
 

 
 

Highlighted features 
The map shows the composite indicator, 

developed by Med-IAMER, on the spatial 

distribution of potential pressures 

Layer Category Points

Port tonnage lower than 

Mediterranean average
1

Port tonnage higher than 

Mediterranean average
2

Port tonnage much higher 

than Mediterranean average 
3

Greater number of vessels 

above 12m or port average 

higher than 12m

1

Greater number of vessels 

above 12m and port average 

higher than 12m

2

Trawling
Number of trawlers higher 

than Mediterranean average
1

Soft 

seabeds

Soft bottoms above 1000m 

depth
3

Bycatch
Presence of species 

threatened by bycatch
1

Maximum sum 10

Port 

tonnage

Vessels 

above 12m
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generated by fishing activities in coastal 

regions of the Mediterranean Sea. It is 

clearly visible that the coastal water along 

the Spanish Mediterranean coast is highly 

exposed to this pressure in the WME. 

Additionally Italian coastal waters in the 

areas around Naples are affected by high 

pressures. The fishing activities around the 

WME islands exert lesser pressures due, 

mainly to the smaller fishing fleet in the 

region. 

Data/Indicator used 
Three variables were taken into account to 

produce the composite indicator: fishing 

effort, seabed substrate and biodiversity 

affected by bycatch. 

Fishing effort was calculated by a 

classification of ports according to their 

fishing fleet tonnage, the average vessel 

length overall (vessels larger or smaller 

than 12 meters) and the number of 

trawlers. Fuel prices and time play an 

important role for fishermen. Therefore, 

based on expert criteria, a distance 

offshore was determined considering a 

maximum travel time of 3 hours at regular 

operating speed for fishing vessels (6-8 

knots). The resulting distance is around 24 

nautical miles (about 45 km). This area of 

influence around ports is where the fishing 

activity is mainly concentrated. From this 

point (45 km), the probability of finding 

ships decreases with distance. Exponential 

distance decay was calculated until 100 km 

offshore to model this fact. 

Marine ecosystems on soft bottoms are 

vulnerable to trawling. According to expert 

knowledge, trawling is limited to 1000 

meters depth. It is usually practiced 

between 180-450m. Using bathymetry 

data (GEBCO 2014), soft bottoms deeper 

than 1000m were discarded in order to 

locate seabed that may suffer from 

trawling pressure. 

As data were so far not facilitated from 

Mediseh project (DG-MARE), information 
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on biodiversity was produced using 

EMODnet Biology Portal database. The 

indicator used considers main resident 

endangered species of cetaceans, turtles, 

sharks and rays threatened by bycatch 

according to the IUCN Red List and reports. 

Gaps 
Port data used to produce the indicator 

present gaps for ports in Turkey, North 

African and Middle Eastern countries. Data 

for Albania and Montenegro were found in 

different reports of the European 

Commission. 

Limits of methodology 
DG MARE port data do not specify waters 

where vessels operate. Therefore, the 

fishing effort indicator may be 

overestimated because vessels may fish in 

waters outside the Mediterranean Sea. 

Biodiversity data used are field 

observations and not the actual 

distribution areas of the species. The 

principle of absence-presence must be 

considered: just because it has not been 

seen, it does not mean it is not there. In 

addition, the indicator only takes into 

account what is registered in the EMODnet 

database.  

Seabed information is based on a global 

dataset. A more regionalized data may 

provide some more detailed information. 

Upcoming improvements will include data 

from MEDISEH Project (DG MARE). A 

petition to use specific outcomes from the 

MEDISEH project for the improvement of 

this indicator has been sent to DG MARE 

back in November 2014 and Med-IAMER 

did not have access to such data so far. 

Related Pressures 
Additionally to the Cumulative Fishing 

Indicator, individual indicators were 

developed illustrating the fact that fishing 

activities influence marine ecosystems in a 

number of ways, including: 

 Physical damage to the sea floor 

Physical damage to sea floor as benthic 

trawling alters benthic habitats, modifies 

and destroys the structure of seagrass 

meadows (particularly important for 

Posidonia oceanica beds) and their 

associated faunal assemblages, and 

reduces the number of species and of 

suitable habitats. In addition to physical 

damage, trawling impacts also include 

excessive suspended sediments. The 

overall result is the reduced complexity of 

the seafloor structure (UNEP/MAP/Plan 

Bleu 2014).  

   Underwater noise 

Underwater Noise maritime traffic is an 

important source of anthropogenic noise 

especially in the Ligurian Sea. Excessive 

noise makes it harder for whales to 

communicate with each other or to receive 

acoustic cues, for example to detect 

approaching vessels or other hazards 

(UNEP/MAP/Plan Bleu 2014). 

 Marine litter 

Marine litter issued both from fishing 

vessels and lost or abandoned gears is a 

major pressure on species and habitats. 

These leftovers in the sea are a major 

cause of entanglement or ingestion by 

many species including seabirds, turtles, 

marine mammals and others 

(UNEP/MAP/Plan Bleu 2014). 

 Over exploitation of fish stocks 

Over exploitation of fish stocks is mainly 

caused by the increasingly efficient 

fishing methods used, as more than 65% 

of commercial stocks in the 

Mediterranean are beyond sustainable 

limits. The amount of accidental capture 

of non-target species is also a serious 
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issue in the WME, while most of the 

discards are wasted (UNEP/MAP 2012). 

 

 Introduction of non-indigenous 

species and translocations 

Different sources exist for introduction of 

non-indigenous species and translocations, 

including ballast water. Aquaculture is one 

of the main ways through which non-

indigenous species enter the WME 

(UNEP/MAP 2012). Some non-indigenous 

species however have the capacity to 

quickly adapt to their new environment, to 

become established, and to compete with 

indigenous species for limited habitats 

around the Mediterranean Sea.  

Highlighted features 
Aquaculture is an important path of 

introduction of alien species (AS) in most 

Mediterranean countries. The pie chart 

shows the pressure by AS represented as 

the % of AS introduced through 

aquaculture in the coastal areas of the 

Mediterranean Sea. These percentages are 

based on the coastal account of AS 

according to the 10 km grid of the 

European Alien Species Information 

Network (EASIN) Database (JRC, 2014). The 

Eastern part of the Mediterranean seems 

to be more affected by AS than the WME. 

Greece, Italy and Turkey present the 

highest invasion levels, being a 56% of the 

total in the Mediterranean Sea.  
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The map on alien species illustrates the 

number and distribution of AS introduced 

by aquaculture activities in a grid cell of 

10km resolution. In the WME, the highest 

pressure is observable along the coastal 

water of the Languedoc-Roussillon region 

(France). The northern part around the 

Strait of Messina (Italy) and some isolated 

areas on the coast of Valencia (Spain) also 

show higher values of alien species. The 

pressure is nevertheless lower in coastal 

water in Southern Catalonia, Baleares as 

well as in the Bouches-du-Rhone area. 

However, the figures reported on the 

distribution map of AS should be 

considered with great caution since the 

information depends on the scientific 

investigation efforts within the countries. 

Data/Indicator used 
The indicator presents the total number of 

alien species introduced due to 

aquaculture activities in the Mediterranean 

Sea. Species count was made by the EASIN, 

an initiative of the Joint Research Centre of 

the European Commission that aggregates 

data from different data providers (see 

Katsanevakis et al. 2014 for more details). 

Gaps 
N/A 

Limits of methodology 
Model-based approach with low degree of 

uncertainty, as based on species databases 

and peer-reviewed literatures. The 

indicator does not reflect the state of 

invasion and the extent of the harmful 

effects of alien species. It does not consider 

the pressure caused by specific species but 

rather counts the number of alien species 

per area (density). 

List of proposed indicators 
The following table lists the indicators 

developed and mapped within Med-IAMER 

on the impacts of fisheries and 

aquaculture on coastal (land) and marine 

environments. All maps, identified by the 

indicator ID, can be found at the project’s 

web page: 

http://www.medmaritimeprojects.eu/secti

on/med-iamer redirect/outputs   
 

ID Indicator description 

FI01 
Marine exposure due to 

port activity: fishing 

FI02 
Aquaculture production: 

fish farms influence 

FI05 

Aquaculture production: 

production by km of 

coast 

FI08 

Aquaculture production: 

production per capita, 

main species 

FI09 
Alien species related to 

aquaculture activity 

FI12 

Exploitation of marine 

regions: catches of 

overexploited or relevant 

species 

FI15 

Fishing power of 

Mediterranean countries: 

overexploited or relevant 

species (kg/km coast) 

FI16 

Fishing power of 

Mediterranean countries: 

overexploited or relevant 

species (kg/kW) 

FI20 

Sea bed exposure to fishing 

activity: % trawlers and 

dredgers 

FI35 

Sea bed exposure to fishing 

activity: density of trawlers 

and dredgers 
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FI36 

Marine species exposure to 

bycatch: density of 

surrounding and seine nets 

FI37 - FI42 

Marine species exposure to 

bycatch: density of [fishing 

gear type] (seiners, hook 

and lines, etc.) 

FI47 

Turtle species exposure to 

bycatch: density of long 

liners 

FI48 

Cetaceans species exposure 

to bycatch: density of 

gillnets and entangling nets 

FI49 

Potential fishing pressure 

along the Mediterranean 

Sea coast 

FT01_2000 - 

2014 

FT01_v2000-

2007 - v2007-

2011 

Exploitation of marine 

regions. Total landings. Year 

2000, 2007, and 2014. 

Variations between 2000-

2007, 2000-2011, and 2007-

2011 

FT02_2000 - 

2014 

FT02_v2000-

2007 - v2007-

2011 

Exploitation of marine 

regions. Landings of 

overexploited or relevant 

species. Year 2000, 2007, 

and 2014. Variations 

between 2000-2007, 2000-

2011, and 2007-2011 

FT03_2000 - 

2014 

FT03_v2000-

2007 - v2007-

2011 

Number of vessels by port 

in 2000. Year 2000, 2007, 

and 2014. Variations 

between 2000-2007, 2000-

2011, and 2007-2011 

FT04_2000 - 

2014 

FT04_v2000-

2007 - v2007-

2011 

Average length overall (m) 

of vessels by port in 2000. 

Year 2000, 2007, and 2014. 

Variations between 2000-

2007, 2000-2011, and 2007-

2011 

FT05_2000 - 

2014 

FT05_v2000-

2007 - v2007-

2011 

Total tonnage (GT) of fishing 

vessels by port in 2000. 

Year 2000, 2007, and 2014. 

Variations between 2000-

2007, 2000-2011, and 2007-

2011 
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Western Mediterranean ecoregion 

General Factsheet 
Definition  

The Western Mediterranean ecoregion is composed of three major geographical 

and maritime groups: the Alboran Sea is the part of the Mediterranean Sea 

located furthest West, the Algerian-Provencal Basin is the central basin, the 

Tyrrhenian Sea is an inland sea that forms a triangle (boundaries are described 

in the map below). The Western Mediterranean waters border the shores of 

Europe and North Africa, which makes the region particularly complex in 

political, economic and geographical terms, but also unique and diverse in terms 

of environment.  

Map of Western Mediterranean ecoregion boundaries 
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Justification of the choice 

The Western Mediterranean is one of the 

regions of the world where urbanization, 

suburbanization and agriculture uses have 

the most important effects on natural 

resources, with direct impacts in terms of 

artificialisation, fragmentation, soil erosion 

and destruction of natural habitats. As a 

result, anthropic risks are very intense in 

the Western Mediterranean area, as 

commercial transportation, recreational, 

tourism, fisheries, coastal urbanization, 

harbours, resorts, etc. generate 

environmental and socio-economic 

pressures.  

The Western Mediterranean sub-region 

accounts for almost 200 ports and 

terminals (Keller et al., 2011); which are 

located in Spain (Malaga, Algesiras, Ceuta, 

Melilla, Almeria, Valencia, Barcelona); 

France (Marseilles, Nice); Italy (Genoa, La 

Spezia); Morocco (Tanger, Tetuan, Nador, 

AlHoceima, Saidia); Algeria (Algiers, Oran, 

Annaba, first mining town in the 

Mediterranean); Tunisia (Tunis). They 

represent a third of total ports of the 

Mediterranean Sea, and the greatest level 

of vessel activity, that is concentrated 

around western and central 

Mediterranean ports (Lloyd’s MIU, 2008). 

The Strait of Gibraltar – major passageway 

for international commerce - fixes the 

major trade flows and coastal activities, 

and is the second most used sea lane in 

the world after the Channel, as it is 

annually borrowed by about 100,000 

vessels, an average of 265 ships per day. 

Maritime transport activities in the 

Western Mediterranean are intense, as 

transport of goods represents more than 

700 million tons in the Western 

Mediterranean and more than 40% of total 

transport in the Mediterranean region. 

Finally, the Strait separates Europe from 

Africa; it is as such a crossing point for 

exchanges between North and South in 

the Western Mediterranean, and a hotspot 

of illegal immigration to Europe, as it is an 

area of intense migration. The Western 

Mediterranean sub-region is a traditional 

tourist destination. The added value of 

total tourism in the Western 

Mediterranean sub-region accounts for 

50% of the total Mediterranean added 

value, while the added value in the 

Western Mediterranean coastal areas 

accounts for more than 30% of the coastal 

Mediterranean  

The Western Mediterranean political 

framework is organized through the 5+5 

Dialogue. This Western Mediterranean 

Forum is the oldest meeting framework 

between Mediterranean countries. The 

5+5 Dialogue comprises Algeria, France, 

Italy, Libya, Malta, Mauritania, Morocco, 

Portugal, Spain and Tunisia. As a trans-

Mediterranean cooperation initiative, the 

rationale of the 5+5 Dialogue is to provide 

an informal forum in which the five EU 

member states and the five Maghreb 

countries have the chance to discuss 

subjects of topical interest for the region 

and to identify new areas for practical 

cooperation. The 5+5 emerged as a 

meeting point where member states could 

find common solutions to shared 

problems reflecting the specificity of the 

Western Mediterranean, through this 

informal dialogue. 
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List of socio-economic drivers 

The socio-economic value of each driver is being measured in terms of their contribution to 

Gross Added Value and employment. Out of the 7 drivers identified for the region, only two, 

namely urbanization and climate change do not have a direct and measurable socio-

economic contribution and therefore have been included as important drivers for the region 

only for their environmental impact. 

Socio-economic and environmental value of each driver for the Western Mediterranean 

ecoregion 

Driver 

Relevant 

contribution (%) 

to total GVA 

Relevant 

contribution (%) to 

total employment 

Intensity of 

environmental 

pressure (%) 

Total % 

Coastal and maritime Tourism 66,30  74,77  37,84  59,64 

Maritime transport 25,05  13,35  27,03  21,81 

Fisheries & aquaculture 8,65  11,88  27,03  15,85 

Renewable energy 0,00  0,00 8,11 2,70 

Total  100 100 100 100 

*Data for the Western Italian coast missing 
Source: EU/EUNETMAR, 2014; Own elaboration 

In order to measure the drivers’ socio-

economic value, the percentage of their 

relevant contribution (percentage % 

among the total of the 4 drivers excluding 

urbanization and climate change) to the 

GVA and employment according to the 

data provided by EU/EUNETMAR (2014) 

has been estimated. Similarly, according to 

the produced matrix of drivers and 

pressures, an estimation of the relevant 

intensity of their environmental pressures 

has been conducted by setting a score of 

10 to pressures with significant importance 

and 5 to those with low importance. Their 

total score stressing the environmental 

intensity has then been calculated as a 

percentage % among the total of the 4 

drivers. Finally, the total percentage 

including the socio-economic value and 

environmental pressure has been 

summarized and re-measured in order to 

provide a total percentage of importance 

for each of the drivers. According to the 

results, the drivers with the highest priority 

for the Western Mediterranean ecoregion 

are coastal and maritime tourism (59.64%), 

maritime transport (21.81%) and fisheries 

and aquaculture (15.85%). 

List of environmental/ human/ coastal and marine pressures

In order to identify the most important drivers and pressures in the ecoregion a set of criteria 

has been established focusing particularly on the environmental and socio-economic aspects 

of the Western Mediterranean coastal and maritime environment. 
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Socio-

economic 

driver 

Associated pressures 

Coastal and 

maritime 

tourism 

 A major pressure generated by this human coastal occupation is the erosion of 

coastlines due to the retention of sediments. 

 A specific pressure of coastal tourism is the physical damage to the seafloor 

generated by beach nourishment needed to maintain beaches functionality, and 

which alters marine water quality and disturbs benthic communities. 

 Recreational boating activities cause damage to habitats and species, particularly 

due to collisions and water noise; boat anchors, especially in sites containing 

meadows or coralligenous formations; pollution by oil, wastes and wastewater 

discharges; release of antifouling substances; and the voluntary or involuntary 

introduction of non-indigenous species stuck to the hulls of the boats or hanging to 

their anchors (UNEP/MAP/Plan Bleu 2014). 

 Shoreline and recreational activities also generate approximately 50 percent of the 

marine litter in the Mediterranean, with smoking-related activities representing 

40% of total marine litter.  

 The production of wastewater and solid waste in tourist areas often exceeds the 

carrying capacity of local infrastructures due high seasonal demand.  

 Pollution negatively affects water quality in beach areas and drinking water 

supplies, with human health severe implications (UNEP/MAP 2009). 

 Urbanization is the main cause for the introduction of non-synthetic substances 

and compounds.  

 Urban and industrial wastewaters, atmospheric deposition and run-off from metal 

contaminated sites constitute the major sources of toxic metals.  

 Lead levels are high in sediments in the area of Marseille-Fos and Toulon (France), 

Cartagena (Spain), along the western Italian coast, around Naples and in the Gulf of 

Genoa (UNEP/MAP 2012). 

Maritime 

transport 

 Abrasion (grounding and anchor damage; UNEP/MAP/Plan Bleu 2014) 

 Underwater Noise maritime traffic is an important sources of anthropogenic noise 

especially in the Ligurian Sea. 

 Introduction of non-indigenous species and translocations: Maritime transportation 

and aquaculture are the main ways non-indigenous species enter the Western 

Basin of the Mediterranean. 

 Introduction of synthetic compounds:  biocides (mainly organotin compounds such 

as tributyltin, known as TBT) used in antifouling paints and polycyclic aromatic 

hydrocarbons (PAHs) resulting from hydrocarbon oil discharges and accidental 

spills. 

 Introduction of non-synthetic substances and compounds as marine transport is a 

main source of petroleum hydrocarbon (oil) and PAH pollution in the 

Mediterranean Sea. 

Climate change 

 Rising of the sea level: this is considered as one of the variables related to climate 

changes that cause significant impacts on coastal ecosystems. 

 aggravated flooding on low-lying coasts, especially areas  deltas, coastal 

lagoons in the salt marshes and some islands;  

 accelerated erosion of cliffs and beaches;  

 Increased salination in estuaries;  

 reducing the amount of fresh water aquifers 

 Changes in thermal regime and salinity regime 

 Decline of biodiversity Mediterranean ecosystems are among the most threatened 

on Earth. 

 Introduction of non-indigenous species and translocations: Shifts in the distribution 

of marine populations are the most commonly reported effects associated with 

changing climate conditions. 
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Socio-

economic 

driver 

Associated pressures 

Fisheries and  

Aquaculture 

 Physical damage to the sea floor as benthic trawling alters benthic habitats, 

modifies and destroys the structure of seagrass meadows (particularly important 

for Posidonia oceanica beds) and their associated faunal assemblages, and reduces 

the number of species and the area of suitable habitat.  

 In addition to physical damage, trawling impacts also include excessive suspended 

sediments. 

 Underwater noise 

 Marine litter, issued both from fishing vessels and lost or abandoned gears, which 

is also a major problem causing entanglement or ingestion by seabirds, turtles, 

marine mammals and others 

 Oil releases from vessels 

 Introduction of non-indigenous species and translocations, as aquaculture is one of 

the main ways non-indigenous species enter the Western Basin of Mediterranean 

 Over exploitation of fish stocks, mainly due to the increasingly efficient fishing 

methods used, as more than 65% of commercial stocks in the Mediterranean are 

beyond sustainable limit. 
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Western Mediterranean ecoregion (WME) 

Coastal and Maritime Tourism
Definition  
Coastal tourism refers to land-based tourism activities including swimming, 

surfing, sunbathing and other coastal recreation activities taking place on the 

coast for which the proximity to the sea is a condition including also their 

respective services. Maritime tourism refers to sea-based activities such as 

boating, yachting, cruising, nautical sports as well as their land-based services 

and infrastructures (Ecorys, 2013). 

Regional context 
The three Western Mediterranean 

countries ecoregion (Italy, France and 

Spain) included in the WME constitute top 

tourism destinations at the Mediterranean 

and European levels, especially during 

summer time. This high touristic activity 

increases pressures on the environment 

particularly in highly populated coastal 

areas as well as areas lacking crucial 

infrastructure i.e. sewage systems, etc. In 

the future, population density and coastal 

and marine tourism are expected to 

increase drastically due to the 

attractiveness of the region and recent 

supportive policies, which would lead to 

increasing investments in coastal areas. 

This increase in investment is also linked to 

potential increases in environmental 

pressures on the region. 

Spain, Italy and France are the top three 

Mediterranean holiday destinations. The 

following table provides insights into bed 

capacity and total tourist arrivals in the 

western Mediterranean side at NUTS3. The 

region’s capacity for tourist 

accommodation reaches around 

5 m. beds, which is one of the biggest 

offers in the whole Mediterranean 

(Eurostat, 2014). 

Country 
Number of Bed 

places (2011) 
Tourist Arrivals 

(2013) 

Spain  1 895 778  57 728 133 

France  999 981 27 765 050 

Italy  1 589 184 39 157 473 

Total Western 
Mediterranean 

4 484 943 124 650 656 

Total Europe 28 633 487 876 690 229 

West Med / 
Europe 

15.7 % 14.2 % 
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The Mediterranean regions of these 

countries contribute to this situation at a 

significant level: 

- In Spain, the 5 NUTS2 Mediterranean 

regions considered (Cataluña, Valencia, 

Balearic Islands, Murcia and Andalusia) 

represented 57% of the nights spent at 

tourist accommodation establishments in 

2013. 

- The 3 French Mediterranean regions 

(Languedoc-Roussillon, Provence Alpes-

Côte d’Azur and Corsica) represent one 

quarter of the total national contribution.  

- In Italy, the 7 Western Mediterranean 

regions considered (Liguria, Toscana, Lazio, 

Campania, Calabria, Sicily and Sardinia) 

account for 35% of total nights spent at 

tourist accommodation establishments in 

the country. 

In terms of coastal pressure generated 

from touristic activity, the Languedoc-

Roussillon (L-R) and Provence Alpes-Côte 

d’Azur (PACA) regions in France have the 

highest number of beds per kilometer of 

coast (density) in the region. At present, 

coastal tourism is the driving force for the 

development of the PACA region that used 

to be previously a sparsely populated 

region. Nevertheless, in this region, the 

accommodation offer is dominated by 

secondary homes. In addition, the high 

density of recreational boats in the region 

is permanently present during the whole 

year while only being used for a limited 

number of days per year. In the 

Languedoc-Roussillon region however, the 

accommodation offer is targeting tourists. 

In Corsica, mass coastal tourism is not 

being encouraged mainly due the local 

conservation efforts of the value of the 

natural resources in the region. 

Highlighted features 
The following map shows the number of 

arrivals at tourist accommodation 

establishments per NUTS2 in the WME. 

The map illustrates the most frequented 

touristic regions and shows the different 

densities within the national occupancy 

data (see table above). Furthermore, the 
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map allows the transboundary comparison 

of the information, where the high density 

of tourism in regions such as Andalusia, 

Catalonia, Provence Alpes Côte d’Azur, 

Tuscany and Lazio is clearly highlighted at 

the ecoregional level. 

Data/Indicator used 
Number of arrivals per NUTS2 region. 

Eurostat - Number of arrivals at tourist 

accommodation establishments by 

NUTS2 regions (2012). 

Gaps 
At the regional level, touristic data in 

general is available at NUTS2 level, with the 

exception of bed-places that is available at 

NUTS3 level. Therefore, touristic centers 

are not represented specifically, but 

aggregated to its corresponding 

administrative level. This undermines the 

analysis of specific areas with high tourist 

concentration density.  

Eurostat data are only available at NUTS2 

level, though differentiated between coastal 

and non-coastal regions. Data are usually 

presented on a yearly basis, not making 

possible a regional analysis of reasonability 

as this information is more collected on a 

local level. Nevertheless, such information is 

very important, and therefore 

recommended to be used whenever it is 

available and accessible.  

Limits of methodology 
The present indicator only shows the total 

number of visits. Med-IAMER is currently 

developing an improved indicator 

representing touristic offer in terms of bed 

places per square kilometer. After 

validation, this indicator and its 

corresponding map will be included in the 

final version of the factsheets to show the 

localized pressure of touristic 

establishments. 

Related Pressures 
Coastal tourism, through transit/transport 

and out-of-home stays, is a significant 

source of pressure on natural resources in 

the WME, the following being some of the 

major pressures considered in Med-IAMER: 

 Physical damage to the seafloor 

A specific pressure of coastal tourism is the 

physical damage to the seafloor generated 

by beach nourishment needed to maintain 

beaches functionality. This source of 

pressure alters marine water quality and 

disturbs benthic communities. 

Recreational boating activities cause 

damage to habitats and species, 

particularly due to collisions and 

underwater noise. Furthermore, important 

damages result from boat anchors, 

especially in sites containing meadows or 

coralligenous formations in addition to 

pollution from oil, wastes and wastewater 

discharges; release of antifouling 

substances; and the voluntary or 

involuntary introduction of non-indigenous 

species stuck to the hulls of the boats or 

hanging to their anchors (UNEP/MAP/Plan 

Bleu 2014). 

 Marine litter 

Shoreline and recreational activities also 

generate approximately 50 percent of the 

marine litter in the Mediterranean, with 

smoking-related activities representing 

40% of total marine litter. The production 

of wastewater and solid waste in tourist 

areas often exceeds the carrying capacity 

of local infrastructures as a result of high 

seasonal demand.  

The pollution generated from the different 

sources of marine litter negatively affects 

water quality in beach areas and drinking 

water supplies, with human health severe 

implications in specific situations 

(UNEP/MAP 2009). 
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It is worth mentioning that cruises in the 

Mediterranean are a major source of 

considerable ecological pressure including 

marine litter (ARLEM, 2013). On average 

basis, a single cruise line produces around 

50 tons of solid waste per year, 7.5 mil of 

liquid waste, 800,000 lt of waste water 

from sanitary installations and 130,000 lt of 

waste water from food catering. 

These threats are expected to increase in 

the future, as a consequence of the 

expected growth of the cruise sector in this 

region. As part of EU's Blue Growth 

strategy, the coastal and maritime tourism 

sector has been identified as an area with 

special potential to foster a smart, 

sustainable and inclusive Europe 

(Stelzenmuller et al. 2013). The boosting of 

this sector would not be produced without 

consequences on the environmental 

quality of the region. 

Highlighted features 
The map shows the number of mooring 

capacity per km of coastline within the 

coastal NUTS3 regions. The indicator 

produced measures the intensity of 

marina activities in the region providing a 

proxy on the potential pressure resulting 

from the growth of marinas in the WME. 

Additionally, the map includes a layer of 

potential pressure level by yachting port 

intensity. The maps above show specific 

regions highlighting high intensity marina 

pressure in the WME. At the regional scale, 

the highest intensity can be observed all 

along the French Mediterranean coast as 

well as in Catalonia and Southern Valencia 

(Spain). 
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Data/Indicator used 
Location and capacity of yachting ports 

were developed based on an existing 

dataset produced by Plan Bleu, updated 

and enhanced with data collected from the 

Spanish yachting port federation, and 

current mooring data from the dedicated 

web portal Portbooker.com. The coastline 

is taken from the European Environment 

Agency.  

The dispersal of yachting port-derived 

pollution was modeled as a diffusive 

plume based on the data on mooring 

capacity of each yachting port. The spatial 

proximity of yachting ports increases the 

overall pressures. 

Gaps 
N/A  

Limits of methodology 
The diffuse plume represents diverse 

aspects of pollution both by actual boating 

(oils spills, marine litter) and by boat 

maintaining activities (cleaning, painting, 

etc.). The distance of the potential pressure 

may vary with the type of boat and the 

local environmental condition, and the 

biodiversity hosted in the region which 

may be included in the future as an 

improvement of the model. 
 

List of proposed indicators 

The following table lists the indicators 

developed and mapped within Med-IAMER 

on the impacts of tourism on coastal (land) 

and marine environments. All maps, 

identified by the indicator ID, can be found 

at the project’s web page: 

http://www.medmaritimeprojects.eu/secti

on/med-iamer-redirect/outputs 

 

ID Indicator description 

TO01 Density of tourism capacity: 

Number of beds per km2 in 

coastal areas 

TO02 Density of tourism capacity: 

Number of establishments per 

km2 in coastal areas 

TO03 Arrivals at tourist 

accommodation establishments 

TO04 Number of moorings in yachting 

harbours per km of coastline 

(NUTS3 regions)  

TO05 Density of tourism demand: 

Nights per km2 in coastal areas 

TP04 Marine exposure due to port 

activity: cruise transport 

ML01 Marine litter by population 

influence 
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Western Mediterranean ecoregion (WME) 

Maritime Transport
Definition  

Maritime transport relates to the transportation of goods and/or passengers by 

sea by a person for commercial purposes, either in return for payment (i.e. for 

hire and reward) or on an organization’s own account as part of its wider 

economic activity. Goods transportation refers to the volume of containerized, 

dry bulk, liquid bulk and roll on-roll off (Ro-Ro) type of cargo handled by ports 

and vessels (cargos, tankers, etc.) while passenger traffic refers to the number of 

national, international and cruise passenger volumes transported through ports 

by ferry, cruise or other type of vessel. 

Regional context 

The WME is crossed by a significant 

number of main routes of oil tankers and 

container ships crossing the 

Mediterranean Sea. In addition to the main 

shipping routes, other types of transport, 

mainly ferry routes, are very frequent in 

certain areas, either seasonally or 

regularly. The Mediterranean region is also 

important to the European cruise sector 

that has grown considerably in the last 

decade and is expecting to continue. This 

importance can be illustrated by the large 

number of Western Mediterranean ports 

being members of the two major cruise 

industry-oriented trade associations, 

MedCruise and Cruise Europe. The 

European cruise sector is, to a large extent, 

destination-led and the Mediterranean 

area is an attractive area to a significant 

share of cruise tourists. The figure below 

shows the main routes of merchant 

shipping and passenger ferries in the 

Pelagos Sanctuary region (e.g. Ligurian 

Sea).  

Merchant shipping (a) and passenger ferry routes (b) 

in the Pelagos Sanctuary. Source: Policy Research 

Corporation based on IUCN, Maritime traffic effects 

on biodiversity in the Mediterranean Sea. 
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Four Western Mediterranean ports are 

listed among the twenty most important 

ports in Europe in 2012, handling a total of 

around 252 million tons. In terms of 

container traffic, the following figure 

illustrates that several Western 

Mediterranean container ports in Spain 

(i.e. Valencia, Algeciras and Barcelona), 

France (i.e. Marseilles) and Italy (i.e. Genoa, 

La Spezia, Livorno and Cagliari) are 

considered of importance to both the 

Mediterranean region and Europe. Italy as 

a whole accounted for the second largest 

country of Short Sea Shipping of goods in 

the EU and both Marseilles and Genoa 

were listed in the top-20 ranking of Short 

Sea Shipping ports in 2008. The high 

frequency of certain transport routes in 

the region is expected to be linked with 

pressure on marine environment in 

specific areas.  

The Mediterranean region is also an 

important destination of the European 

cruise sector. The cruise sector is 

increasing around the world mostly due to 

the dynamism of the Mediterranean 

market, which is the second market in the 

world (after the Caribbean), with 21.7% of 

global deployment shares in 2013. This 

trend indicates that, beyond the increased 

demand for destinations, ports and other 

factors have worked in an effective way to 

promote cruise activities increasing such 

demand in the region. Spain, France and 

Italy are the main countries enjoying the 

growth of this sector. Italy presented, in 

2013, 28.8% of the total European 

expenditures generated by the cruise 

industry, namely 4.46 billion Euros (15.5 

up). 

In 2013, 7 out of 10 of the top 

Mediterranean cruise ports in terms of 

passengers belonged to the Western 

Mediterranean ports. Barcelona (Spain) is 

ranked first with 2.6 million passengers, 

then Civitavecchia (Italy) with 2.5 million. 

Balearic Islands (Spain) were number 4 

with 1.5 million, and Marseilles (France) 

and Naples (Italy) respectively number 6 

and number 7. Western Mediterranean 

ports were the most dynamic during the 

period 2009/2013, with an increase of 

passengers of 88% in Marseilles, 56% in 

Genoa, 41% in Civitavecchia and 32% in 

Savona. 
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Within the Mediterranean regions, in 2013, 

the WME welcomed around 71% of 

Mediterranean passengers (18.8 million), 

compared to 19% in the Adriatic (5 million) 

and 10% in the Eastern Mediterranean (2.8 

million). 

Related Pressures 
The intensive maritime transport activity in 
the WME implies ships and port emissions, 
risks of accidents, sea ground damage, 
acute pollution events and the introduction 
of alien species through ballast water 
discharges (EC, 2012). 

 Abrasion 
The damage caused from grounding and 
anchoring of ships in the sea ground 
(UNEP/MAP/Plan Bleu 2014). Physical 
adverse effects on benthic habitats and 
species resulting from abrasion by ship 
hulls and propeller scarring are mainly 
restricted to shallow- water areas, namely 
shoals, the inner reaches of harbours, bays 
and inlets, and navigation canals and 
straits. However, data on such effects are 
completely lacking for the Mediterranean 
Sea (Abdulla & Linden 2008). 

 Underwater noise 
Underwater noise has become a 
ubiquitous form of marine pollution and is 
a growing concern in the Mediterranean 
Sea due to the intensification of maritime 
activity in the region. Underwater noise 
affects communication between marine 
mammals and certain fish species, 
especially in areas of heavy maritime traffic 
and along developed coasts. Ship 
propulsion noise accounts for more than 
90% of the acoustic energy that humans 
put into the sea.  

There are three categories of impacts of 
underwater anthropogenic noise on 
cetaceans: behavioral (i.e. changes in 
surfacing or diving), acoustic (i.e. changes 
in type or timing of vocalizations as well as 
masking acoustic signal) and physiological 
(i.e. hearing loss, mortality) (UNEP/MAP, 
2012).  

Marine mammals are particularly affected 
by underwater noise as they rely heavily on 
sound to communicate, to coordinate their 
movements, to navigate, to exploit and 
investigate the environment, to find prey 
and to avoid obstacles, predators, and 
other hazards. Noise pollution proved to 
cause marine mammals to abandon their 
habitat and/or alter their behavior by 
directly disturbing them or by masking 
their acoustic signals over large areas 
(Abdulla & Linden 2008). Nevertheless, 
there is also increasing concern regarding 
the impact of such noise on other fish, 
other vertebrates such as aquatic and 
diving birds, and marine invertebrates, 
where specific information of their 
potential impacts is still lacking. 

In the WME, maritime traffic is an 
important source of anthropogenic noise 
especially in the Ligurian Sea as a 
consequence of the high volume of 
shipping limiting silent areas or refugia in 
this ecoregion. Excessive noise makes it 
harder for whales to communicate with 
each other or to receive acoustic cues, for 
example to detect approaching vessels or 
other hazards (UNEP/MAP/Plan Bleu 2014). 

Mapping of areas affected by underwater 
noise due to marine transport is complex 
as it depends on the vessel size and motor 
type. Nevertheless, the indicator on 
pollution generated from maritime 
transport (map shown below) gives an 
approximation of the areas with highest 
intensity of maritime transport and, hence, 
most probable high pressure of 
underwater noise. 

 Marine Litter  
While sea and waterway activities account 
for only five percent of marine litter in the 
Mediterranean Sea, problems still exist in 
relation to the operation and use of port 
reception facilities (UNEP/MAP 2009). 

 Introduction of synthetic 
compounds 

Synthetic compounds are introduced to 
the sea in many ways resulting from 
hydrocarbon oil discharges and accidental 
spills. Biocides, mainly organotin 
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compounds such as tributyltin, known as 
TBT, are used in antifouling paints and 
polycyclic aromatic hydrocarbons (PAHs). 
Distribution data of synthetic compounds 
in the Mediterranean Sea are poor but 
there is enough evidence that TBT was 
detected in all water and sediment 
samples analysed in the Alboran Sea, 
North-western Mediterranean, the 
Tyrrhenian coast of Italy, the Venice 
lagoon, the Gulf of Saronikos (Greece), the 
southern coast of Turkey, the coasts of 
Israel and Alexandria (UNEP/MAP 2012). 

 Introduction of non-synthetic 
substances and compounds 

The WME has extensive marine traffic 
giving access to the Middle East (and the 
Suez Canal), the Black Sea and Southern 
Europe; much of this traffic is oil tankers. 
The result of such traffic is a high risk of 
pollution and even ecological disaster, 
worsened by the fact that it is a near-
closed sea (UNEP, 2006). Introduction of 
non-synthetic substances and compounds 
as marine transport is a main source of 
petroleum hydrocarbon (oil) and PAH 
pollution in the Mediterranean Sea. 

Approximately 0.1 % of the crude oil 
transported ends up deliberately dumped 
every year in the sea as the result of tank 
washing operations. All other types of 
vessels are also a potential source of 
discharge of oily waste. Other releases of 
oil from ships include amongst others 
loading, bunkering, dry-docking 
operations and discharging of bilge oil. In 
the last decade, nearly half of the 
accidents leading to significant spills (of 
more than 100 tons) that were reported to 
REMPEC occurred in the Western 
Mediterranean Sea (seven accidents 
representing 47% of all accidents during 
this period). A third of the accidents 
occurred in the Eastern Mediterranean 
(five accidents representing 33% of the 
total) and a fifth of the accidents (20%) 
occurred in the Central Mediterranean.  

 

Highlighted features 
The map represents the potential intensity 

of pollution caused by maritime transport, 

based on shipping tracks, port influence, 

underwater noise pollution and oil spills. 
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High pressures are observed in North 

Western Mediterranean (Gulf of Lion and 

Sardinia) as well as in the Southwest of the 

WME, especially in regions near the port of 

Algeciras. The main accumulations of 

pollution shown in the map are a result of 

important oil spills that occurred in the 

region mainly as a result of accidents. 

These regions are also a major source of 

underwater acoustic pollution due to the 

high intensity of maritime traffic. 

Data/Indicator used 
The indicators developed are based on 

four variables: vessels traffic, port activity, 

underwater noise and oil spills. The 

indicator shows the potential intensity of 

pressure originated from these pollution 

sources in terms of hazardous substances 

and underwater noise resulting from 

maritime transport, based on shipping 

tracks and port influence. Shipping data 

used (Halpern et al., 2008) provide an 

estimate of the occurrence of ships at a 

particular location, and therefore an 

estimate of the amount of pollution they 

produce (via fuel leaks, oil discharge, waste 

disposal, etc.), under the assumption that 

traveling ships primarily affect their 

immediate waters. The dispersal of port-

derived pollution was modeled as a 

diffusive plume based on Eurostat data of 

transport of goods (thousand tons) and 

passengers (thousand passengers). 

Pressure generated by oil spills is 

represented as a density layer based on 

data registered by the Mandate of the 

Regional Marine Pollution Emergency 

Response Centre for the Mediterranean 

Sea (REMPEC) for the period 1977-2011, 

and also the oil spills map generated by 

Cinirella et al. 2012 (based on JRC 2009 

data). 

 
 

Gaps 
The data used for the development of the 

indicator does not cover ports in North 

African and Middle Eastern countries. 

However, ports in Turkey are covered by 

Eurostat. Data for Albania and Montenegro 

were found in different reports (UNECE, 

2014; ECOPORT8, 2012; MEDCRUISE, 

2014). 

Limits of methodology 
The pollution by ships estimation is based 

on a global model calculated with VMS 

data, so it has its inherent uncertainty. No 

distinction is made between cruisers, 

ferries and commercial good ships. Hence 

a more regionalized modeling approach 

may provide some more specific 

information and would be recommended 

whenever such data are available. Eurostat 

data used are not actual port pollution 

data but an estimate based on maritime 

traffic. Port and oil spills pollution does not 

consider ocean currents and dispersion of 

pollution produced by them. For the noise 

underwater pollution, the indicator does 

not differentiate the distribution of 

biodiversity in these areas due to lack in 

data and therefore, it provides the 

potential impact in the region. 
 

 Introduction of non-indigenous 
species and translocations  

Maritime transport and aquaculture are 
the main ways non-indigenous species 
enter the WME. Migration through the 
Suez Canal is the major cause most non-
indigenous species in the Eastern Basin 
introduced from the Red Sea. Due to sea 
temperature rise in the last decades, these 
non- indigenous species are increasingly 
found in the western Mediterranean 
region. The introduction of non-indigenous 
species results also from ballast water 
discharged in the Mediterranean Sea 
(UNEP/MAP 2012). 
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Highlighted features 
The pie chart shows the distribution of 

alien species (AS) per Mediterranean 

country, represented as the % of AS 

introduced through maritime transport in 

the coastal areas of the Mediterranean 

Sea. These percentages are based on the 

coastal account of AS according to the 10 

km grid of the EASIN Database (JRC, 2014). 

In the WME, Italy presents the highest 

invasion levels, being a 21% of the total in 

the Mediterranean Sea, followed by Spain 

(6%) and France (5%). These percentages 

are lower than the AS numbers in the 

other ecoregions. 

The map of alien species shows the 

number introduced through transport 

activities, i.e. through ships, in a grid cell of 

10 km. It clarifies that the intensity of alien 

species introduction in the WME is 

concentrated at the coasts, indicating the 

impact of ships’ ballast waters close to 

major ports. However, the figures reported 

on the distribution map of AS should be 

considered with great caution since the 

information depends on the scientific 

investigation efforts within the countries. 

Data/Indicator used 
The indicator presents the total number of 

alien species introduced due to transport 

activities in the Mediterranean Sea. Species 

count was made by the European Alien 

Species Information Network (EASIN), an 

initiative of the Joint Research Centre of the 

European Commission that aggregates 
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data from different data providers (see 

Katsanevakis et al. 2014 for more details). 

Gaps 
N/A 

Limits of methodology 
Model-based approach with uncertainty, 

as it is based on species databases and 

peer-reviewed literatures. The indicator 

does not reflect the state of invasion and 

the extent of the harmful effects of alien 

species as it does not differentiate the 

degree of harm caused by specific species 

but rather counts the number of alien 

species per area (density). 

  Air pollution 

Shipping emissions of pollutants are 

currently increasing and will most likely 

continue to do so in the future due to the 

increase of global-scale trade. Ship 

emissions have the potential to contribute 

to air quality degradation in coastal areas, 

in addition to contributing to global air 

pollution.  Around 15% of global 

anthropogenic NOx and 5–8% of global 

SOx emissions are attributable to 

oceangoing ships. The contribution of 

maritime transport to the total emissions 

of pollutants in Europe (SO2, NOx, PM, etc.) 

can be very significant (Viana et al., 2014), 

with 1–7% of ambient air PM10 levels, 1–

14% of PM2.5, and at least 11% of PM1. 

Contributions from shipping to ambient 

NO2 levels range between 7 and 24%.  

The European Monitoring and Evaluation 

Programme (EMEP) is a scientifically based 

and policy driven programme under the 

Convention on Long-range Transboundary 

Air Pollution (CLRTAP) for international co-

operation to solve transboundary air 

pollution problems. It provides modelled 

data of air concentration and deposition of 

main pollutants specifically related to 

ships.  

 

EMEP Map of ship related SO2 concentration. 

TNO-MACC-II emission data provides 

records on atmospheric composition for 

recent years, data for monitoring present 

conditions and forecasts for a few days 

ahead. It combines state-of-the-art 

atmospheric modelling with Earth 

observation data to provide information 

services covering European air quality, 

global atmospheric composition, and 

emissions and surface fluxes. Along with 

the study of pollution at coastal level (air 

samples, ships emissions, etc.), it could be 

an effective tool for monitoring the air 

pollution related to maritime transport. 

 

 

Map of TNO-MACC-II anthropogenic emissions of 

NOx for the European domain. 

Both data collection provide valuable 

information for monitoring of air pollution 

related to maritime transport.  
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List of proposed indicators 
The following table lists the indicators 

developed and mapped within Med-IAMER 

on the impacts of maritime transport on 

coastal (land) and marine environments. 

All maps, identified by the indicator ID, can 

be found at the project’s web page:  

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 

ID Indicator description 

TP01 Marine exposure due to port 

activity: goods transport 

TP02 Marine exposure due to port 

activity: passenger transport 

TP03 Marine exposure due to port 

activity: ferry transport 

TP04 Marine exposure due to port 

activity: cruise transport 

TP05 Intensity of pollution by maritime 

transport 

TP06 Intensity of maritime traffic 

TP07 Alien species related to transport 

activity 

TP08 Alerts and accidents between 2008 

and 2014 

ML02 Marine litter by transport influence 
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Western Mediterranean ecoregion (WME) 

Coastal Urbanization
Definition  

Urbanization is the increase over time of urban population in proportion to the 

region's rural population. Coastal urbanization is studied here in terms of its 

effects on the ecology and economy of a region with a focus on land occupation 

by urban land uses and related infrastructure. 

Regional context 

The Mediterranean coast is characterized 

by a large part of its population living in 

coastal areas. The growth of these urban 

settlements along the coast is difficult to 

stop due to migration flow towards cities 

for residence and for tourism. Figure 

below illustrates major coastal cities along 

the Western Mediterranean coast and puts 

emphasis on the largest cities (biggest 

circles). 

Coastal cities in the Western Mediterranean 

As the Western Mediterranean is charac-

terized by the presence of a significant 

number of large cities (Valencia, Barcelona, 

Marseilles, Nice, Cannes, Rome and 

Naples), the impact of high population 

density on the coastal and marine 

environments is expected to be strong and 

therefore considered a priority in Med-

IAMER.  

Regarding the Spanish Mediterranean 

coasts, the problem of a rising ‘coastal’ 

population is not only related to the large 

coastal cities, such as Barcelona and 

Valencia, but also related to the general 

increase of the population living in the 

continuum of coastal areas (littoralisation). 

In Spain, 44 % of the  

population lives in littoral areas even 

though these areas only account for 7 % of 

the country’s surface. In addition, 80% of 

tourists visiting Spain spend their holidays 

in the coastal. In the case of large (tourist) 

cities with large ports, competition in terms 

of space is very likely to occur, especially 
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with the expected boosting of maritime 

tourism, i.e. cruises, calling for the creation 

of marinas as well as the intensification of 

tourism in the Mediterranean region. In 

this respect, Genoa is a good example 

since both the city and the port have been 

developing considerably in recent years 

arising spatial competition between the 

two resulting in cohabitation problems. 

Therefore, the city and port have 

developed port functions and large 

seaward infrastructure. 

Highlighted features 

This map shows the mean degree of soil 

sealing per NUTS3 region. The most 

densely populated NUTS3 regions stand 

out with highest values of sealed soils due 

to urbanization and infrastructures. 

Particularly, the NUTS3 regions of the Gulf 

of Lion and Genoa, as well as the East 

coast of Spain are highlighted as highly 

artificialized (high soil sealing density), 

while Corsica, Toscana and some areas of 

Andalusia and Sardinia regions have 

relatively lower values of soil sealing. 

Data/Indicator used 

Indicator: Mean degree of soil sealing 

The pressure indicator is based on the EEA 

raster data set (coverage EEA 39) of built-

up and non-built-up areas including 

continuous degree of soil sealing ranging 

from 0 – 100% in spatial resolution 

100m*100m, aggregated at NUTS3 

regions. 

Gaps 

The development of this indicator is based 

on satellite imagery. Minor gaps are due to 

some non-cloud-free areas in the satellite 

images covering Northern Italy. 

Limits of methodology 

The aggregation to NUTS regions does not 

provide a detailed vision of the most 

sealed areas at a pixel scale. But at the 

ecoregion scale, the aggregated statistics at 
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NUTS3 level is the best possible 

representation for the sake of clarity. 

 

Related Pressures 

 Soil sealing and smoothening 

In the Mediterranean region, soil sealing is 

a particular problem along the coasts 

where rapid urbanization is associated 

with the expansion of coastal tourism. All 

the countries around the WME have high 

rates of sealing namely in some coastal 

areas including Costa Brava in Spain and 

Côte d’Azur in France. 

  Marine litter 

A major pressure generated by this human 

coastal occupation is the erosion of 

coastlines due to the retention of 

sediments (about 45% of sediments that 

would be delivered by rivers annually are 

either retained behind dams or extracted 

from river beds for sand and gravel - 

UNEP/MAP 2009). Erosion has many 

impacts on coastal ecosystems including 

destruction of soil surface layers, leading to 

groundwater pollution and to reduction of 

water resources; degradation of dunes, 

leading to desertification; reduction of 

biological diversity; adverse effects of 

beach dynamics; reduction of sedimentary 

resources; and disappearance of sandy 

littoral lanes that protect agricultural land 

from the intrusion of seawater, resulting in 

soil and groundwater salinisation (EEA and 

UNEP 2006). 

The Gulf of Lion, the Ligurian Sea and the 

Tyrrhenian coast of Italy include many sites 

of ecological value highly affected by 

coastal erosion (UNEP/MAP 2012). 

  Introduction of non-synthetic 

substances and compounds 

Urbanization is the main cause for 

introduction of non-synthetic substances 

and compounds in the WME. Urban and 

industrial wastewaters, atmospheric 

deposition and run-off from metal 

contaminated sites constitute major 

sources of toxic metals. Lead levels are 

high in sediments around the area of 

Marseilles-Fos and Toulon (France), 

Cartagena (Spain), along the western 

Italian coast, around Naples and in the Gulf 

of Genoa (UNEP/MAP 2012). 

 

List of proposed indicators 
 

The following table lists the indicators 

developed and mapped within Med-

IAMER on the pressures and impacts of 

urbanization on coastal (land) and 

marine environments. All maps, 

identified by the indicator ID, can be 

found at the project’s web page: 

http://www.medmaritimeprojects.eu/sec

tion/med-iamer-redirect/outputs 
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ID Indicator description 

UB01 Eutrophication 

UB02 Degree of Soil Sealing 

UB03 Level of Urban Sprawl per 

NUTS3 (under development) 
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Annex Q 
SDI-MED 
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All the indicators developed within Med-IAMER project are now accessible 

to the wide public through the SDI-MED platform. 

SDI-MED portal: www.sdimed.eu 

SDI-MED GeoExplorer: http://147.84.210.211:8080/geoexplorer/composer/ 
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Med-IAMER team were involved in different scientific submissions.  
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