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Introduction 
This web module is a component of the first year of Forest Science Project Y071069: 
Effective Landscape Level Planning Approaches to Sustain Biodiversity in the Managed 
Forests of Southeastern British Columbia.  It’s intended to provide background on the 
research approach and a summary of first year results for the project.  

Research Problem 
Currently, a range of measures intended to protect biodiversity are applied across a wide 
range of jurisdictional boundaries including federal and provincial protected areas, forest 
tenures on public land and private land in British Columbia.  However, the measures for 
the most part lack coordination and systematic planning at landscape to regional scales, 
particularly across tenure and jurisdictional boundaries.  This may lead to inefficiencies 
in achieving conservation goals, and since areas outside of protected areas are primarily 
managed for economic objectives (such as forestry, agriculture or real estate), a lack of 
consideration of economic impacts of conservation actions can be expected to have 
unintended negative economic consequences. 

Research Objectives 
The objective for the initial year was to pilot a conservation approach that integrates 
landscape level objectives on crown and private lands in the Invermere Timber Supply 
Area (TSA).  The project is intended use a landscape level decision support framework to 
identify efficient strategies to meet area-based targets for biodiversity indicators. 

The specific objectives of the project were to: 
1. provide a decision support framework for landscape level planning for 

biodiversity objectives; 
2. integrate multiple landscape level objectives for biodiversity; 
3. understand trade-offs among objectives; 
4. determine ‘responsibility’ for objectives among tenure holders 

 
 
Study Area 
The study area for year 1 of the project is the Invermere Timber Supply Area (TSA), a 
1.2 million hectare management unit in the southern interior Forest Region (Figure 1).  
The study area includes substantial area in forest tenures, provincial parks and much of 
Kootenay National Park, and has a significant private land component where large 
investments have been made in lands for conservation purposes.   
 
 
Methodological Approach 
Conceptual Framework 
The applied approach is grounded in conservation planning principles that are well 
established for reserve design (e.g., Margules and Pressey 2000; Groves et al. 2002).  
These principles are typically founded on goals linked to maintaining ecosystem 
representation, identifying and protecting vulnerable habitat elements and types and/or 
critical habitat for vulnerable species. 
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Figure 1.  Invermere TSA study area. 
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Maintaining representation of a full range of ecosystem types is an accepted strategy to 
conserve biodiversity in protected areas (e.g., Pressey et al. 1993; Margules and Pressey 
2000) and increasingly recognized as a key component of maintaining biodiversity in 
landscapes managed for forestry (Franklin 1993; Lindenmayer and Franklin 2002; 
Bunnell et al. 2003; Wells et al. 2003).  Unmanaged areas are especially important to 
sustain species that we know little about, and for proving an ecological baseline against 
which effects of human activities can be compared (Arcese and Sinclair 1997). 
 
Maintaining habitat types and forest structures that are both important for species and are 
affected by forest practices has long been recognized as an important strategy for 
maintaining species in forested landscapes (e.g., Thomas 1979; Bunnell et al. 1999; 
Lindenmayer and Franklin 2002).  Maintaining critical habitat for species known to be 
vulnerable is an accepted fine filter approach in landscapes managed for forestry 
(Lindenmayer and Franklin 2002; Bunnell et al. 2003), and likely to become more 
important under SARA. 
 
A hierarchical (coarse to fine filter) approach based on ecosystem representation, key 
habitat elements and types, and species have been applied successfully in managed 
forests in British Columbia, as indicators for assessing success in sustaining species in 
landscapes managed forestry (Bunnell et al. 2003; Kremsater et al. 2003): 
 

Indicator 1:  Ecologically distinct ecosystem types are represented in the non-
harvestable land base of the management unit (e.g., Invermere TSA) to maintain 
lesser known species and ecological functions. 

Indicator 2:  The amount, distribution, and heterogeneity of stand and forest 
structures important to sustain biological richness is maintained over time. 

Indicator 3:  Productive and well-distributed populations of native, forest-
dwelling species are maintained over time. 

 
The context in which these indicators were applied was to support a monitoring program, 
but their hierarchical nature can support a spatial assessment of conservation priorities at 
the landscape level.  In this project, biodiversity indicators are used to define targets for 
landscape level conservation features.  Targets are partly determined by tenure holder 
‘responsibility’, which represents how important it is for a jurisdiction to maintain a 
particular resource.  Responsibility is defined as the percentage of a resource’s overall 
distribution that is contained within a given area (Dunn et al. 1999). 
 

Tools and Approaches 
Spatial analysis approaches to support conservation planning have been developed that 
can assist in the design of conservation areas by allowing systematic, repeatable 
identification of conservation priorities (e.g., Stoms 2000; Margules and Pressey 2000; 
Groves et al. 2002).  Simulated annealing approaches have been shown to be particularly 
effective in dealing with large spatial areas and finding near optimal solutions (e.g., 
Pressey et al. 1996; Gonzales et al. 2003). 
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The decision support framework is based on Marxan, a software program that uses an 
optimization algorithm, to determine the most efficient locations to meet landscape level 
conservation targets for biodiversity indicators  (Ball and Possingham 2000; Possingham 
et al. 2000).  Marxan has been widely applied to the design of conservation reserve 
networks in marine (e.g., Stuart and Possingham 2005) and terrestrial systems (e.g., Chan 
et al. 2006).  In this stage of the project, Marxan was used to meet area based targets 
developed for selected biodiversity indicators. 

 
Summary of Interim Results 
The first year results (detailed in the year 1 interim technical report) demonstrate that 
Marxan can be used as a decision support tool to meet targets (e.g. Table 1; Figure 2) 
based on tenure holder or jurisdictional responsibility.  Use of Marxan produced outcome 
that effectively maximized complementarity (e.g., Margules and Pressey 2000), primarily 
through maximizing overlap among objectives, while minimizing economic impacts for 
biodiversity objectives in the Invermere TSA:  in the example provided here, targets were 
met with 10% less area (21, 752ha; Figure 2) than the total of individual targets in 
Table 1.  Options explored in the study revealed trade-offs: scenario results demonstrated 
when a broader range of Indicator 2 values then Old Growth Management Area targets 
alone are considered, more efficient outcomes may occur.  A scenario designed to 
minimize economic impacts by identifying low merchantability sites demonstrated that 
by explicitly considering economic objectives, the same targets may be met in a more 
cost effective manner than if economic objectives are not considered. 

 
Table 1.  Targets for Indicator 1 and 2 conservation features in the Invermere TSA.   

Target (ha)
Name BCTS Canfor Tembec 40N Total

EG One 574 455 937 1099 3,065
EG Two 114 0 0 327 441
EG Three 160 236 423 385 1,205
EG Eight 80 0 150 0 230
EG Ten 282 289 350 0 921
EG Sixteen 0 0 0 102 102
EG Twentyfour 0 104 0 0 104
EG Twentynine 0 158 0 0 158
OGMA Excellent 1,600 3,000 2,000 0 6,600
OGMA Good 150 500 250 0 900
Veterans 875 1,750 1,125 900 4,650
Hardwoods 875 1,750 1,125 2,000 5,750

Total: 4,710 8,243 6,361 4,813 24,127  
 
Further consideration is needed in determining landscape level targets for Indicator 2 and 
Indicator 3, particularly where some habitat components may be managed for at both 
landscape and stand level.  Participation by project partners is necessary for this to occur.  
Iterative Marxan runs against different indicator sets would be useful to help determine 
targets that maximize complementarity among indicator values, and will be undertaken in 
year two of the project, with project partner input. 
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Figure 2.  Areas selected by Marxan to meet Indicator 1 and 2 biodiversity objectives. 
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