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Project Description 
A spatially explicit model, the Local Landscape Ecosystem Management Simulator (LLEMS), 
has been developed to assist managers in assessing the long-term impact of alternative VR 
systems on selected indicators of SFM. This objective of this project is to link an existing 
general habitat submodel to LLEMS and to develop spatial habitat suitability indices and 
landscape metrics to work within the modelling framework. LLEMS will be calibrated and 
tested for two test sites in the ESSF and SBS zones. 
 
Rationale and Research Question    

 Certification and gaining a social license to manage public forests requires value tradeoff analyses 
and consideration of possible future trends (scenario analyses) for multiple ecosystem values and 
environmental services (Vanclay 2003). Forecasting such trends requires knowledge based on both 
experience and research, but much of the latter is disciplinary in nature and not at the spatial, temporal 
and complexity scales of the issues of sustainability and stewardship (Kimmins et al. 2005). Making 
wrong choices about management can be very costly – environmentally, socially and economically. 
Long term field trials are valuable, but they take a long time, by which time climate, social values and 
biotic conditions may have changed. Few alternatives can be examined in such trials for reasons of cost 
and area, and once established the trials generally cannot be changed to suit changing circumstances. 
There is an urgent need, therefore, to combine  our experience and science-based understanding into 
forecasting systems, especially when dealing with new and essentially untested (over a full rotation) 
systems such as Variable Retention (Mitchell and Beese 2002; Serrouya and D’Eon 2004).  

The outcome of this project will be the extension of an existing advanced, complex cutblock design 
and management model so that it can address key habitat issues of selected wildlife species or guilds 
(based on many years of published research in the literature on wildlife habitat needs). Some of the key 
questions that will be explored with this tool include the following:  
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• Which cutblock designs, harvest systems and landscape patterns will offer the best balance of outcomes 
for multiple values at the local landscape level over one or multiple rotations?  

• How effective is visualization in the communication of the possible outcomes of alternative harvest and 
management designs to different stakeholders to generate trust and public support for forest 
management?  

 
Project Objectives 
 
Long term: To add wildlife habitat quality assessment capability to the local landscape, ecosystem 
management decision-support tool LLEMS. To evaluate the ability of the LLEMS softwrae to porject 
the implications for general suitability indices, indices for selected wildlife species and indices of other 
forest values of alternative stand and local landscape management options.  
 
2006/07:  
1. Further develop and add a generalized wildlife habitat supply submodel to FORECAST and adapt it 
to LLEMS 
2. Develop a series of general indices for habitat quality in SBS and ESSF zones, an index of habitat 
quality for mountain caribou and spatial indices that relate to habitat fragmentation and landscape 
pattern 
3. Calibrate LLEMS for two study sites (see Methods Section) 
 
2007/08:  
1. To complete the software development and calibration for the 2 test sites 
2. To evaluate the capability of the model to simulate stand characteristics (vegetation and structure) 
used in the calculation of habitat suitability indices by simulating the development of current conditions 
in the test sites. 
3. To use the model to evaluate the long-term impact of alternative stand and local landscape 
management options on the developed indices and habitat quality for the test sites 
 
Experimental Design and Methodology Overview 
 
Methods associated with specific objectives  
Year 1 (2006/07)  
1. Further develop and add a generalized wildlife habitat supply submodel to FORECAST and 
adapt it to LLEMS: A general wildlife model developed by Simmons (2005) for use in FORECAST 
will be developed such that it is incorporated into the FORECAST model.  This work will include the 
development of a user interface, the development of code to allow the user to utilize existing vegetation 
and stand structure variables within FORECAST to calculate specific habitat quality indices, and the 
development of code to allow FORECAST to report out on wildlife habitat indices.  Following the 
incorporation of the habitat submodel into FORECAST, it will be adapted to work within the spatial 
LLEMS environment.  This will include the development of equations and code to include the spatial 
distribution of stand attributes in the calculation of habitat suitability indices and more general spatial 
indices (see below). 
 
2. Develop a series of general indices for habitat quality in SBS and ESSF zones, an index of 
habitat quality for mountain caribou and spatial indices that relate to habitat fragmentation and 
landscape pattern:  A series of general indices of habitat quality based on vegetation and stand 
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structural variables included in FORECAST will be developed for SBS and ESSF forest types based on 
a literature review.  In addition an index of habitat suitability of habitat suitability including aspatial 
stand attributes as well as their distribution though out local landscape (test) will be developed for the 
ESSF test site.  This will incorporate information from the literature as well as local knowledge from 
regional experts.  Finally, a series of spatial indices of landscape pattern will be developed based on 
Deon (2004).  Dr. Rob Deon will lead the work to develop indices and will provide support for the 
programmer in developing the LLEMS software. 
 
3. Calibrate LLEMS for two study sites  
Two study sites for the project were selected based on the initial meeting in year 1. The first site is the 
Blackbear Creek Group Selection Trial in the high elevation ESSF in the Caribou Forest Region.  The 
second site is the Gavin Lake Block of the Alex Fraser Research Forest which includes SBS and ICH 
forest types. The calibration work includes refining existing calibration data sets for local conditions and 
importing the spatial forest cover data for LLEMS. Dr. Seely will be responsible for this work. 

 
Year 2 (2007/08) 
1. To complete the software development and calibration for the 2 test sites 
Code development and debugging will be completed to link the wildlife submodel to FORECAST and 
to adapt and test the spatial components in LLEMS. Rob Deon will provide support for this work. 
2. To evaluate the capability of the model to simulate stand characteristics (vegetation and 
structure) used in the calculation of habitat suitability indices by simulating the development of 
current conditions in the test sites. Tests of model performance to reproduce vegetation and stand 
structure conditions will be evaluated by simulating the recent disturbance and management history of 
the test sites and then comparing model output to field-observed conditions.  The focus will be placed 
and stand attributes used in the calculation of habitat indices.  
3. To use the model to evaluate the long-term impact of alternative stand and local landscape 
management options on the developed indices and habitat quality for the test sites. Once the 
wildlife submodel has been tested it will be used to evaluate the long-term implications for the selected 
habitat indices and landscape metrics of specific management options in each of the two sites. The 
results of this work will be presented at a workshop at UBC. 

 
Project scope and Regional applicability 
A number of forest companies and public advisory groups in British Columbia are struggling 
with the task of developing and implementing SFM principles, including the design of complex 
cutblocks and landscapes. The main objective of our Extension program is ensure forest 
managers, practitioners and decision makers are aware of the potential value of the LLEMS 
DSS for their SFM programs. This will be achieved through the production of reports, material 
for our website, and through the presentation of the material at a project-end workshop. 
The product of this project (LLEMS enhanced with wildlife capabilities) is intended for use by 
forest licensees, government resource agency personnel, consultants and researchers to examine 
potential long term outcomes and value tradeoffs of alternative cutblock designs based on field 
examinations. The project will aid in assessments over time in wildlife habitat capability, and 
permit examination of alternative paradigms concerning wildlife-spatial pattern relationships. 
The powerful interactive visualization tool will be useful in communicating alternatives to a 
wide group of stakeholders. 
 


