
 

 

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., 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 
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 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). 
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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 



 

 

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. 

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. 
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