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A growing number of ecologists and economists around the world believe that to maintain sustainable 
human cultures and their economies, human activities must be based upon protecting ecosystem 
functioning at all scales. A landscape level, ecosystem-based plan is one way to reach this objective.

An ecosystem-based plan presupposes nothing in terms of human use, and respects and conserves 
ecosystem function always. Ecosystem-based planning does not start with a target for production (be it 
cubic meters of timber, person days of recreation, or tons of salmon), but instead seeks to understand the 
landscape and site level ecology of the study area, and then to predict how human uses and economies 
can sustainably fit within the ecosystem. An ecosystem-based plan identifies and quantifies these 
variables, and makes it possible for all forest users to carry out planning in an appropriate and 
professional manner.

A landscape analysis is performed to understand the characteristics and condition of the study area. The 
"characteristics" describe how the ecosystem functions and give us the basis to determine essential 
composition and structures necessary to protect and maintain ecosystem functioning. The "condition" of 
the landscape describes how past and present human uses have impacted the functioning of the 
landscape. In much of the lower-elevation terrain in B.C. the condition of the landscape has been largely 
affected by clearcut timber extraction.

Ecological Limits

The shape of the terrain, the slope gradient, the soil depth, the soil texture, the  amount of moisture 
available, and local climatic conditions are key factors in defining the ecological limits to human use of 
forest ecosystems. Technologically equipped, industrial resource exploitation is no longer excluded from 
parts of the landscape by physical factors. Economics and technology mean that we can log almost 
anywhere, at a profit, whether the ecosystem can absorb the impacts or not. 

Industrial timber extraction in mountainous landscapes seeks to mitigate ecological  impact by applying 
different technology and/or slower removal of timber on more  sensitive ecosystems. This approach often 
results in site degradation from soil erosion and landslides. These events reduce the biological 
productivity of the logged site, damage downstream water supplies, and reduce wildlife populations 
which depended upon the resources of a disturbed area. 

Ecosystem-based planning and activities require that ecological limits be respected, and that human 
uses are designed to prevent (as opposed to mitigate) damage  to ecosystem functioning. Thus, 
identifying ecological limits is the starting point for the  development of ecosystem-based plans.



       
Delineating Ecologically Sensitive Areas

Ecosystem Sensitivity To Disturbance (ESD) and Sensitive Ecosystem Inventory (SEI) systems are both 
complementary analytical tools used to estimate the sensitivity of parts of the landscape to human uses. 

ESD terrain analysis is based on a group of physical factors:
• slope gradient 
• slope shape or complexity 
• soil depth to a water impermeable layer 
• site moisture conditions

SEI analysis is based on delineating specific existing vegetation and habitat types within the larger 
ecosystem:

• Old Growth Forest remnants
• Mature Forest- generally over 80years old
• Woodland -dry open forest on shallow soils and bedrock outcroppings
• Herbaceous – non-forested areas, mossy bluffs
• Riparian - areas adjacent to ocean, lakes, creeks, wetlands
• Wetland – bogs, fens, marshes, swamps, wet meadows

SEI Mapping using variable dot density can display combinations of these categories.  Unacceptable 
losses of ecosystem functioning will result if timber management, road construction, mining activities, or 
other consumptive resource extraction occurs in  areas with a high or extreme ecosystem sensitivity.

Ecologically responsible timber management, road construction, mining, and other       consumptive 
resource extraction activities are permitted within moderate and low ESD ratings, or areas not classified 
in SEI. Such activities can also be carried out in small low and moderate ESD areas      located within 
larger high and extreme ESD rating areas, provided non damaging access  methods can be devised. 
They can also be carried out in SEI areas of Mature Forest that do not form buffers to other SEI 
classifications.

Ecological Economics

Economies are not composed of only business activities. Stable, sustainable  economies mean people 
relating to people in order to provide for each others' needs in  diverse ways. The character and condition 
of the landscape and of individual ecosystems  is the foundation for a sustainable economy. Therefore, 
practical economic analysis and  planning is required at the community level to make an ecosystem-
based plan work.

Sustainable timber cutting rates (AACs) are determined for stable and moderately  stable parts of the 
landscape that are available for ecologically responsible timber  management. AACs must be designated 



on a small watershed basis within the overall  study area, otherwise the AAC attributable to large areas 
will continue to be cut in  individual small watersheds with detrimental impact.

The full variety of economic opportunities are determined from a spectrum  of ecologically and socially 
responsible activities possible within the landscape. Diverse small and home-based businesses depend 
upon maintaining a high quality environment.  Small wholesale and retail businesses are based upon 
products and services needed by  the various communities within the landscape being planned. 
As well, these small  businesses can supply sustainable quantities of locally based, value-added products 
to locations outside of the landscape being planned.

Potential components of the economy must pass a "sustainability test" to be sure  that the proposed 
activity maintains fully functioning ecosystems at all scales through  time. Activities that the pass the 
sustainability test are then evaluated by:

• dollar benefits and costs
• unpriced benefits and costs 
• employment generated

Ecosystem-based economic analysis considers long time frames and does not discount or devalue 
future benefits and costs, because this devalues the future and  results in non-sustainable economies.

Community Participation

Community participation is a critical component of ecosystem-based forest use  planning. Current 
consultation efforts through a modified referral process, or through the public "viewing" of prepared 
plans, range from inadequate to counterproductive.  "Consultation" must be replaced by "active 
participation," which requires participation by all sectors of the community in the entire planning process. 
A community  based planning process usually requires technical assistance (for example, in hydrology, 
mapping, and GIS analysis) in the actual planning process, but a board of local people  must retain 
decision making authority. Decisions are required to be ecologically  responsible, to be based on sound 
information, and to adhere to the precautionary  principle.

GIS Overview

GIS stands for Geographic Information Systems, using computer software which: 

• Allows users to link maps of geographic (or spatial) information to computer data bases
           of attribute information. That is, the computer knows where things are located on a
           map, and it knows as many specific facts about each thing as we choose to tell it.

• Allows users to mix, match and compare maps to answer questions about how 
landscape

                        features interact and relate.
• Devours project budgets at a startling rate.



• Allows a skilled user to answer complex questions about land and resources which
                          were previously unanswerable due to real world funding and manpower limitations.

• Allows a skilled user to make elegant and attractive maps, which may or may not
                         contain reliable and accurate information.
        

GIS allows users to answer important questions about landscape ecology and  resource use patterns, 
but only after paying the up front costs of acquiring and  organizing a lot of data. The investment in 
developing an accurate, practical GIS  database yields flexibility and depth of ecological and economic 
interpretations that were simply not possible before. 

GIS enhanced Ecosystem-based planning is particularly  important where divergent interests and values 
need to be considered. In such  situations, ecosystem-based planning defines the ecosystem 
composition, structures, and  functions that are required to maintain short and long-term ecosystem 
functioning at all  scales -- ecosystem health. Such an analysis serves as a foundation on which to base 
human use decisions and compromises. 

             
2011


