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Ecosystem vs Landscape Approach of Forest Management: 
Potential and Constrains of Their Applications in Bangladesh 

Forest 

Introduction 

Governments are seeking to achieve an optimal balance between environmental management, 

economic development and social values to meet the needs of society on a sustainable basis. This 

is particularly the case for forests around the world. A balanced approach to forest issues 

internationally is being handled mainly under two United Nation arrangements; the United Nations 

Forum on Forests and the Convention on Biological Diversity (CBD). Sustainable forest 

management and the ecosystem approach are important components, respectively, of these 

arrangements. A comparative study to clarify the conceptual basis of the ecosystem approach in 

relation to the concept of sustainable forest management, with adequate consideration for regional 

conditions, has been requested by the Conference of Parties to the CBD.  

The Conference of the Parties recognized "the need to develop and implement methods for 

sustainable forest management which combine production goals, socio- economic goals of 

forest-dependent local communities, and environmental goals, particularly those related to 

biological diversity. Sustainable forest management should ensure that components of biological 

diversity are used in a way and at a rate that does not lead to the long-term decline of biological 

diversity, thereby maintaining its potential to meet the needs of present and future generations. 

Sustainable forest management should take an ecosystem approach comprising such elements as 

forest composition, natural regeneration, patterns of ecosystem variation, ecosystem functions and 

ecosystem processes over time" (CBD 2001, p. 331). What is sustainable forest management 

and what is an ecosystem approach? It requires the application of appropriate scientific 

methodologies focused on levels of biological organization, which encompass the essential 

structure, processes, functions and interactions among biological organisms and their physical 

environment. It recognizes that humans, with their cultural diversity, are an integral component 

of many ecosystems. The ecosystem approach thus requires adaptive management to deal with 
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the complex and dynamic nature of ecosystems and in the absence of complete knowledge or 

understanding of their functioning. Table 1 outlines the principles and operational guidelines to 

be applied in implementation of the ecosystem approach. The ecosystem approach is not spatially 

specific; that is, the approach can refer to any functioning unit at any scale but is determined by 

the generic issue and parameterization of the problem being addressed (eg. stand, a forest, a 

landscape). 

 

The Landscape Approach to Ecosystem Management 

Landscape Approach 

The landscape approach provides commodity and non-commodity values in the same forest area 

by using silvicultural operations to ensure that all stand structures and other values are maintained 

across the landscape. In the process, timber is harvested to maintain or create stand structures; 

employment, access, fire protection, and other values are also provided. Both intensive plantations 

and reserves are possible within the context of the landscape approach to the extent that they help 

to maintain the balance of stand structures across the landscape as well as provide other values 

such as timber production and aesthetics. 

Intensive Plantations and Reserves 

The intensive plantation/reserve approach segregates the forest into areas that provide different 

uses. Intensive plantations provide the wood fiber commodities, while reserves in which timber 

harvest is not allowed provide the non-commodity values such as biodiversity. We believe that 

the landscape approach offers the greatest opportunity to meet the commonly-held goals of 

ecosystem management as defined by most people. In the following section we describe how the 

systems approach can be used to integrate ecosystems and forest management across a wide range 

of spatial and temporal scales--that is, how to apply the landscape approach. For differing 

opinions about these approaches, see Oliver 1992, 1999, Lippke and Oliver 1993, Carey et al. 

1999.  
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Applying the Systems Approach to Landscapes 

The structure of a forest stand is determined primarily by the spatial arrangement and the size and 

species distributions of trees. Because stand structure strongly dictates the presence of other plants 

and animals as well as the risk of certain disturbances such as fires, windthrow, and insect 

infestations, the focus of forest management has been largely on manipulating individual trees in 

a stand. Managing at large spatial scales such as landscapes, watersheds, or regions requires 

making such operational decisions about millions and millions of trees. To approach such a 

problem without being overwhelmed by the complexity of the problem requires a conceptual 

framework that directly addresses the scale and complexity of the problem. The systems approach 

provides such a framework by grouping trees into stands, stands into landscapes, landscapes into 

watersheds, etc. in the form of a hierarchical system. 

Scales of Management within the Landscape Approach 

Forest management ultimately involves managing individual trees; however, to achieve some 

objectives, it is necessary to coordinate management at other, higher levels. Different values, such 

as those of sustainable forestry (see Montreal Process Criteria), are achieved at different scales. 

For example, protecting biodiversity may be a regional- or global-scale forest management 

concern, while creating nesting habitat for a locally endangered bird species may be a stand- or 

landscape-scale management issue. 

At the within-stand level, silvicultural operations such as harvesting, pruning, site preparation, 

prescribed burning, and planting are performed. These operations are short-term activities which 

directly influence individual trees within the stand. 

At the stand level, silvicultural pathways (or regimes) are the set of unique changes in stand 

structure that occur over many decades and that arise from the interaction of growth, mortality, 

and recruitment of trees within the stand and the specific silvicultural operations that are applied 

to individual trees within the stand. ( Red starbursts indicate times when silvicultural operations 

http://www.landscapemanagementsystem.org/ecosystem-management/Montreal.html
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are performed. At the landscape level, different silvicultural pathways applied to many stands 

determine landscape-scale patterns of forest structure over time. 

Considerable expertise is needed to know how to prescribe and implement the right silvicultural 

operation, silvicultural pathway, and landscape pattern to achieve the desired objectives. Many 

technical tools (e.g., LMS), research studies, professional meetings, and education and training 

courses aid the professional in making the appropriate prescriptions at each level. 

 

Achieving objectives from forests necessitates managing both parallel processes (e.g., red lines, 

below) and sequential processes (e.g., black lines) within the hierarchy of forest ecosystems. 

Making precise plans at the upper levels of the management hierarchy leads to confusion and 

conflict as the plans move to the lower levels of the hierarchy. Instead, objectives expressed at 

higher levels should be general enough to allow for the variation expected at more site-specific 

levels. 

  

Example: Coarse Filter Biodiversity 

Managing for biodiversity provides a good example of the systems approach to achieving a 

management objective. In this instance we are referring to the "coarse filter" approach to 

protecting biodiversity--that is, maintaining certain amounts of all habitat types at all times (cf. 

"fine filter" approach which focuses on management of critical habitat for key species). The 

table below shows one-way approach to organizing the different levels of the management 

hierarchy. At the highest levels within the hierarchy, management objectives are general; each 

lower level within the hierarchy has increasingly specific management objectives. The lowest 

level, individual trees, is where the operational decisions take place (e.g., which tree to cut or 

leave, what species to plant). As can be seen, managing and monitoring need to be done at many 

http://www.landscapemanagementsystem.org/ecosystem-management/LMS.html
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levels within the hierarchy to ensure that management objectives are achieved across a wide range 

of forest ecosystems. 

 

 Hierarchical Level  Objective 

 National  Coarse filter biodiversity 

 Regional  Habitats of species native to the region 

 Forest  Habitats of species specific to the forest 

 Watershed  Habitats native to the watershed 

 Landscape 

 Mixtures and distributions of stand structures   

that can be achieved within the planning period, 

based on current stand structures 

 Stand 
 Current and future stand structures that can be 

achieved within the planning period 

 Tree 
 Numbers, sizes, species, etc. of trees needed 

to provide targeted stand structure 

  

 

Ecologically sustainable forest management  

The Australian concept of ecologically sustainable forest management can be defined as "the 

integration of commercial and non-commercial values of forests so that the welfare of society 

(both material and non-material) is improved, whilst ensuring that the values of forests, both as 

a resource for commercial use and for conservation are not lost or degraded for current and future 

generations" (Davey et al. 1997, Chikumbo et al. 2001).  
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Incorporated into ecologically sustainable forest management is the concept of sustainable use as 

defined in the Convention. That is, "sustainable use means the use of components of biological 

diversity in a way and at a rate that does not lead to the long-term decline of biological diversity, 

thereby maintaining its potential to meet the needs and aspirations of present and future 

generations" (CBD 2001, p. 86). Primary goals of ecologically sustainable forest management 

are: 

• Maintaining the vitality of the forest ecosystem (ie. ecological processes within forests 

including the formation of soil, energy flows, and the carbon, nutrient and water cycles); 

• Maintaining the biological diversity of forests; and  

• Managing the net social benefit derived from the mixture of forest uses within ecological 

constraints for many years. 

 

What is forest ecosystem management? 

FEM approaches forest conservation, utilization, administration and regulation on the basis that 

the forest is a highly integrated, complex, generally resilient, multi value biophysical system that 

has thresholds of tolerance for disturbance (either too much or too little) beyond which its 

resilience and certain values and environmental services are changed, and often reduced. FEM is 

the management of forest ecosystem processes and disturbance regimes to sustain the desired 

values and ecosystem services from a shifting mosaic of different ecosystem conditions across the 

landscape, and a non-declining pattern of change over time in the values and services provided by 

each stand in that landscape. It is also the management of the human use of, and interactions with 

the forest, because humans are part of forest ecosystems. 

Based on these definitions, it is clear that FEM is far more than a politically correct buzzword. 

However, if we are to be successful in implementing it as the biophysical template for sustainable, 

multi value forestry, we must understand the impediments to, and the necessary conditions for its 
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successful application. Successful application of the FEM concept as the basis for forestry 

involves much more than mere acceptance that FEM is a nice idea. 

Elements of forest ecosystem management: 

There are many suggested lists of the basic attributes of FEM. Chistensen et al. (1996) propose 

that it includes the following elements: 

• Sustainability: FEM sees intergenerational sustainability as a precondition. 

• Goals: FEM sets measurable goals that specify future processes and outcomes necessary 

for sustainability. 

• Sound ecological models and understanding: FEM relies on research performed at all 

levels of ecological organization. 

• Complexity and connectedness: FEM recognizes that biological diversity and structural 

complexity strengthen ecosystems against disturbance and supply the genetic resources 

necessary to adapt to long-term change. 

• The dynamic character of ecosystems: FEM avoids attempts to "freeze" ecosystems in a 

particular state or configuration. 

• Context and scale: FEM recognizes that ecosystem processes operate over a wide range of 

spatial and temporal scales, and their behavior at any given location is greatly affected by 

surrounding systems. 

• Humans as ecosystem components: FEM values the active role of humans in achieving 

sustainable management goals. 

• Adaptability and accountability: FEM acknowledges that current knowledge and 

paradigms of ecosystem function are provisional, incomplete and subject to change. 
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There are several different lists of the key themes in forest ecosystem management. The following 

is a distillation of those lists (Kimmins, 2003): 

• Establish a clear set of management goals that respect the ecological tolerances and 

resilience of the ecosystems, species and values of interest. 

• Manage forests as ecosystems, crossing levels of biological organization and integration. 

• Define management areas ecologically, and vary the practices of management to respect 

the ecological and biological diversity therein. 

• Assign the management of forest ecosystems at both the stand and landscape scales, over 

a defined forest area and for ecologically appropriate time scales, to a single agency or 

organization under a single plan that has the mandate to manage for a sustained balance of 

values across the landscape and the temporal variation in these values in any one stand. 

• Maintain ecosystem function, seral sequences, and species composition within historical 

ranges of variation (emulation of natural forest disturbance) or a socially acceptable 

subset thereof. 

• Manage adaptively; constantly learning and changing practices as indicated by monitored 

outcomes, and using ecologically based forecasting tools to support management planning 

where experience does not yet provide the needed guidance. 

 

Conserving biodiversity 

Conservation of biological diversity both on and off-reserves is a key element underpinning the 

ecosystem approach and achieving ecologically sustainable forest management. A forest reserve 

system was the prime instrument for in-situ conservation using Commonwealth and State 

governments agreed reserve criteria (JANIS 1997). The reserve system was designed to protect 

a range of biodiversity conservation values as well as old-growth forests and wilderness areas 
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based on principles of comprehensiveness, adequacy and representativeness. Principles, targets, 

standards and guidelines of comprehensiveness (covering the full range of forest communities 

across the landscape), adequacy (maintenance of ecological viability and integrity of 

populations, species and communities), and representativeness (biodiversity of forest 

communities reserved is reasonably reflected across the landscape) were used to design reserve 

system outcomes for Regional Forest Agreements (Davey et al. 2002). 

Importantly, the conservation of biodiversity across the landscape to be achieved under RFAs 

occurred not only through the establishment of a formal conservation reserve system, but also 

through off-reserve management strategies aimed at complementary management of production 

forests on public and private lands (Principle 3). This was achieved through approved forest 

management plans, codes of forest practice, prescriptions for conserving and protecting flora, 

fauna and their communities, and soil and water values at both regional and local scales 

(Principles 2 and 5 and Operational Guideline 4).  

The application of the ecosystem approach to forest policy development under regional forest 

agreements now provides a benchmark for the allocation and sustainable use of forest resources, 

based on detailed scientific and community assessments of forest values of importance to the 

community that included processes of stakeholder and public consultation. The National Forest 

Policy Statement, criteria for assessing and determining forest reserves, regional forest 

agreements, sustainability indicators and the Australian Forestry Standard for voluntary 

certification are key elements in the Australian approach to sustainable forest management 

practice, and ensure that the ecosystem approach is implemented within secure institutional 

arrangements. 

Ecosystem vitality is an important consideration for ecological sustainability as it refers to the 

ability of a system to respond to and/or recover from a disturbance. Components of the forest 

ecosystem (including ecosystem processes) respond to management activities as an integrated 

functioning whole. Maintaining forest ecosystem vitality under different management regimes 
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requires consideration of the viability of the components of the forest ecosystem such that the 

functioning whole is not compromised or jeopardised over the foreseeable future. 

 

 

 

 

 

 

Balancing social and economic values 

An integral part of developing Regional Forest Agreements was the evaluation of economic costs 

and benefits, regional employment, development of trade-off options to compensate communities 

and the forest industry for loss of resource through more intensive forest use, industry initiatives 

and restructuring, and improved productivity and economic returns on the sustainable use of forest 

resources. Social assessments of likely impacts of decisions over resource allocation and intensity 

of forest use within the regions, particularly in timber dependent towns, were carried out and used 

to inform final decisions on resource allocation and use. As with the ecosystem approach, the 

regional forest agreement process arrived at decisions within an economic context (Principle 4), 

whilst recognising that the objectives of management of land, water and living resources were a 

matter of societal choice (Principle 1). In seeking to achieve a balance between, and integration 

of, conservation and use of biological diversity (Principle 10), resource allocations in some 

regions reflected society's priorities for conservation of biological diversity over economic values, 

where such values were identified as important, restricted or at risk. The Agreements aim to 

reduce any market distortions that could adversely affect the conservation of biological diversity 

- through the establishment of a permanent reserve system protected by legislation, and making 

secure to industry the balance of the forest resource for sustainable use and management.  
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There is a growing recognition of the complementary nature of performance-based and process-

based standards. Performance-based standards provide an objective basis against which 

managers can check and improve management performance. Process-based standards enable 

managers to systematically address environmental aspects and impacts of management within a 

process of continual improvement, such as provided by environmental management systems. 

Both standards provide a framework for assessing and demonstrating progress towards sustainable 

forest management outcomes (Kanowski et al. 2000). 

Six elements of the Ecosystem Approach 

1.  Identify the ecosystem as a geographical entity based on ecological criteria. 

2. Describe the ecosystem in terms of its biological and physical characteristics (species and 

habitats), as well as the physical and biological processes and relationships that define them into 

an ecosystem. Describing an ecosystem should also identify relevant management systems 

including responsible agencies and jurisdictional aspects, as well as the indigenous people and 

the stakeholders residing in that defined geographical area. 

3. Setting ecological objectives for ecosystem components (species and habitats) and for the 

overall state of the ecosystem includes a description of sustainability i.e. the overall desirable 

status/level of pressures. Ecological objectives are translated into management objectives as 

the final stage in the cycle. 

4. Assess the ecosystem by gathering synoptic observations on the status and trends of all 

relevant ecosystem components in an integrated assessment. Integrated assessment includes 

measuring or estimating the impacts by various human activities such as fishing, pollution, 

coastal development, and socioeconomic factors as well as the overall or cumulative impacts of 

those activities. 

5. Value the ecosystem by identifying and valuing its goods and services in order that economic, 

social and cultural values may be more fully incorporated into mainstream socioeconomics. 
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Socioeconomics in the broadest sense comes into play in all elements of the EA. Social, cultural 

and economic values of ecosystem goods and services are essential information for the 

sustainable management of the Arctic. 

6. Manage human activities to maintain the agreed ecological objectives. In a process that 

occurs outside the Arctic Council managers apply methods for shaping human behavior that are 

adaptive, meaning that actions are regularly tailored to the shifting ecological and social 

conditions. Making the best use of available scientific and other knowledge, the outcomes of 

integrated assessments need to be translated through a scientific advisory process into clear and 

transparent advice to inform adaptive management. 

Landscape ecology 

Landscape ecology is the science of studying and improving relationships between ecological 

processes in the environment and particular ecosystems. This is done within a variety of landscape 

scales, development spatial patterns, and organizational levels of research and policy. (Wu, J. 

2006. Cross-disciplinarity, landscape ecology, and sustainability science. Landscape Ecology 

21:1-4.) 

As a highly interdisciplinary field in systems science, landscape ecology 

integrates  biophysical and analytical approaches with humanisticand holistic perspectives across 

the natural sciences and social sciences. Landscapes are spatially heterogeneous geographic areas 

characterized by diverse interacting patches or ecosystems, ranging from relatively natural 

terrestrial and aquatic systems such as forests, grasslands, and lakes to human-dominated 

environments including agricultural and urban settings (Turner, M.G., R. H. Gardner and R. 

V. O'Neill 2001. Landscape Ecology in Theory and Practice. Springer-Verlag, New York, NY, 

USA).The most salient characteristics of landscape ecology are its emphasis on the relationship 

among pattern, process and scale, and its focus on broad-scale ecological and environmental 

issues. These necessitate the coupling between biophysical and socioeconomic sciences. Key 

research topics in landscape ecology include ecological flows in landscape mosaics, land use and 

https://en.wikipedia.org/wiki/Sustainability_science
https://en.wikipedia.org/wiki/Systems_science
https://en.wikipedia.org/wiki/Biophysical
https://en.wikipedia.org/wiki/Analytic_induction
https://en.wikipedia.org/wiki/Humanistic
https://en.wikipedia.org/wiki/Holistic
https://en.wikipedia.org/wiki/Natural_sciences
https://en.wikipedia.org/wiki/Social_sciences
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land cover change, scaling, relating landscape pattern analysis with ecological processes, and 

landscape conservation and sustainability (Wu, J. and R. Hobbs (Eds). 2007. Key Topics 

in Landscape Ecology. Cambridge University Press, Cambridge). 

Landscape 

A landscape is the visible features of an area of land, its landforms and how they integrate with 

natural or man-made features (Olwig K.R., Representation and Alienation in the Political 

Landscape, cultural geographies (2005)12, 19-40) 

A landscape includes the physical elements of geophysically defined landforms such as (ice-

capped) mountains, hills, water bodies such as rivers, lakes, ponds and the sea, living elements 

of land cover including indigenous vegetation, human elements including different forms of land 

use, buildings and structures, and transitory elements such as lighting and weather conditions. 

Combining both their physical origins and the cultural overlay of human presence, often created 

over millennia, landscapes reflect a living synthesis of people and place that is vital to local 

and national identity. The character of a landscape helps define the self-image of the people who 

inhabit it and a sense of place that differentiates one region from other regions. It is the dynamic 

backdrop to people’s lives. Landscape can be as varied as farmland, a landscape park, 

or wilderness.  

 

Conclusion 

The international forest community is grappling with the concepts and application of the ecosystem 

approach and sustainable forest management. The principles and operational guidelines of the 

ecosystem approach to sustainable forest management has been effectively implemented in 

Australia through the Comprehensive Regional Assessment and Regional Forest Agreement 

processes in the commercial forest regions of Australia. In effect, ecologically sustainable forest 

management may be considered the equivalent of the ecosystem approach. The ecosystem 

https://en.wikipedia.org/wiki/Sustainability
https://en.wikipedia.org/wiki/Terrestrial_ecoregion
https://en.wikipedia.org/wiki/Landform
https://en.wikipedia.org/wiki/Landform
https://en.wikipedia.org/wiki/Mountains
https://en.wikipedia.org/wiki/Hills
https://en.wikipedia.org/wiki/Water_bodies
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/Sea
https://en.wikipedia.org/wiki/Land_cover
https://en.wikipedia.org/wiki/Vegetation
https://en.wikipedia.org/wiki/Land_use
https://en.wikipedia.org/wiki/Land_use
https://en.wikipedia.org/wiki/Structure
https://en.wikipedia.org/wiki/Lighting
https://en.wikipedia.org/wiki/Weather
https://en.wikipedia.org/wiki/Culture
https://en.wikipedia.org/wiki/National_identity
https://en.wikipedia.org/wiki/English_landscape_park
https://en.wikipedia.org/wiki/Wilderness
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approach is a broad concept that provides an ecosystem-based strategy using specified guidelines 

to support the conservation and sustainable use of biodiversity resources in an equitable way across 

human generations.  

The application of the ecosystem approach to forest policy development under Regional Forest 

Agreements now provides a benchmark for the allocation and sustainable use of forest resources 

that reflects societal choice based on detailed scientific and community assessments of forest 

values of importance to the community. The National Forest Policy Statement, criteria for 

assessing and determining forest reserves, regional forest agreements, sustainability indicators and 

the Australian Forestry Standard for voluntary certification are key elements in the Australian 

approach to sustainable forest management practice, and ensures that the ecosystem approach to 

ecologically sustainable forest management is implemented within secure institutional 

arrangements.  

These elements, within a framework of adaptive management and continual improvement, provide 

an enduring approach to achieving forest sustainability under ever-changing environmental, social 

and economic factors. Environmental impacts from forestry will reduce. Market place and public 

acceptance that forest management is sustainable as a result of voluntary certification and product 

labelling will be an important outcome of Australia's approach. Wider community and market 

confidence in sustainable forest management will result. As will, protecting and maintaining the 

full suite of forest values for current and future generations and improving market access. The 

approach is recommended as a model for use by other countries. 
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