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Objective 
 
The purpose of this report is to explore potential strategies for the development of a model to 
predict the abundance of moose and deer browse under different stand- and landscape-level 
management scenarios.  There are seven forage species of interest detailed in the accompanying 
report by J. Heineman. 
 
 
Potential Modeling Approaches 
 

If the objective is to model the effects of various harvesting and silvicultural treatments 
on the abundance of the seven forage species over time there are two basic approaches to the 
problem.  Either approach will require a landscape scale model to address the questions at the 
appropriate spatial and temporal scales.  That model will be written in SELES (Spatially Explicit 
Landscape Event Simulator), which is a tool for building raster based landscape models (Fall 
and Fall 2001).  Fortunately, we can modify spatially explicit logging and succession models that 
were developed in SELES for an earlier caribou habitat modeling project for the general area 
(Fall et al. 2001).  The original models were written using a minimum spatial unit (cell size) of 4 
ha.  We would probably use a 1 ha unit given the smaller study area and the increases in 
computer processing speeds since the original model was built four years ago.  The general 
landscape model requires information on the effects of various silvicultural and harvesting 
practices on the abundance of the seven browse species of interest.  This information can be 
generated in two ways leading to two approaches to the problem depending on model 
requirements, time and available budget. 

The more complicated approach would be to use a meta-modeling method in which the 
output from a detailed stand-level forest model is encapsulated in the simpler landscape-level 
model.  This approach has been successfully used to model mountain pine beetle behaviour at the 
landscape scale by driving a simpler SELES landscape model with the output from a detailed 
stand-level beetle population model (Fall et al. 2001).  Probably the two best candidate forest 
stand-level models for the Revelstoke project are FORECAST (Kimmins et al. 1999) and 
SORTIE (Pacala et al. 1993, Canham et al. 1999).  A version of FORECAST for the ICH in the 
Arrow TSA has already been developed and may be suitable for this project with modifications 
to the understory simulation based on our data (Brad Seely, UBC, personal communication).  
Similarly, a version of SORTIE for the ICH in Northern BC (Canham et al. 1999) can potentially 
be modified for the study area.  There has been some success modeling a maple understory in a 
Quebec implementation of SORTIE (D. Coates, personal communication) and such an approach 
may work well in our area.  We are also producing a version of SORTIE for ICH forests in the 
Southern Interior and a preliminary version should be available by the time the Revelstoke 
project begins. 
 In a second, simpler approach, the detailed stand-level modeling may not be required if 
the questions to be answered by the modeling exercise are fairly simple and the existing data 
adequate for the research team to make predictions about the effects of a limited number of 
treatments on the abundance of the seven browse species of interest.  There is no point in making 



the effort to calibrate and test a stand-level forest model if we are reasonably certain of the 
effects for a small set of treatments we wish to simulate at the landscape scale over time.   

Should we decide that a detailed, stand-level model is required the choice of model will 
depend on the questions to be answered.  FORECAST is not an individual tree model and uses 
an opaque blanket approach to modeling the forest canopy and light availability.  The model is 
capable of simulating mixed species stands and their understory.  Growth and yield in complex 
stands is based on a simulated partitioning of limited resources (light and nutrients) among 
species and age cohorts.  FORECAST simulates the light environment of the stand, but because 
it is not an individual tree model it cannot reasonably be expected to simulate spatially explicit 
treatments such as small patch cuts.  In FORECAST patch cuts are considered to be clearcuts 
with no edge effect.  The model can generate a light profile for a stand and thus give an idea of 
understory light conditions, but again, this is not spatially explicit, but rather an average estimate 
for the stand.   These shortcomings may not be a problem for this project if we are only 
interested in simulating clearcuts and thinnings or other partial removals that are considered to be 
evenly distributed through the stand. 

SORTIE is a spatially explicit model of forest stand development that includes simulation 
of regeneration, interspecific light competition, and silvicultural practices to examine the 
potential effects of silvicultural treatments on final stand structure.  All competition in SORTIE 
is assumed to be driven by light and substrate (i.e., forest floor type) availability.  This is not 
always a reasonable assumption, but for our problem it should be fine.  The advantage of 
SORTIE is that it is spatially explicit and therefore can simulate a broad array of silvicultural 
treatments from individual tree selection to clearcutting.  The model can also generate a spatially 
explicit light map for the stand at any point in time.  There is already a SORTIE input data set 
that includes black cottonwood and cedar.  The more tree-like browse species we are considering 
in this project could probably be simulated by SORTIE under a variety of silvicultural 
treatments.   The model will probably not be capable of simulating the growth of the shrubby 
species such as red-osier dogwood, but estimates of how these species regenerate may be made 
by generating a light map in SORTIE following various treatments and relating the light 
environment to field data for the study area.  However, there would be no interaction between the 
crop tree species and these brush species in the SORTIE simulations. 

The SELES landscape model will use the information on the effects of various 
silvicultural and harvesting practices on the abundance of the seven browse species (from expert 
opinion and field sampling or generated from a forest stand-level model) to predict landscape-
level availability of these forage species through time.  Given the extensive data on moose and 
deer behaviour for the area it should be relatively easy to generate habitat maps for these wildlife 
species at any time during the simulation provided we have sufficient GIS information for all 
variables that are important.  A simple landscape model also allows for various “what if” 
scenarios.  For example, our data or stand-level model will probably have a high level of 
uncertainty for predicting the availability of at least one of given browse species under different 
silvicultural systems.  There may also be uncertainty in the initial estimates of cover for some of 
the browse species at various points on the landscape.  It is possible to explore the importance of 
that uncertainty through sensitivity analysis with the landscape model.  Several scenarios are run 
with different assumptions that cover the range of uncertainty.  If moose habitat varies greatly 
among the scenarios then it is important to get better information about that particular species.  If 
there is relatively little effect of a range of assumptions on moose habitat then having better 



information on that species is not as important and effort and money can be directed at more 
critical browse species.  In this way, we can use a model to focus future research and data needs. 

 
 

Data Requirements 
 

For the SELES landscape model we will need all the forest cover information converted 
to raster layers with a 1 ha cell size (100 m2).  All layers must have the same projection.  
Information required will include slope, aspect, elevation, BEC subzone, percentage stand 
composition and age of each leading species, roads, streams and lakes, site index, analysis unit, 
and any areas subject to logging restrictions.  The new VRI should be completed for the study 
area by early this summer so data should be available for most of these attributes.  We will also 
require a map of all the BC Hydro power line right of ways and preferably the years since 
brushing treatment at each right of way.  The field sampling component of this project will have 
to provide ways of estimating the cover of the seven browse species of interest for the various 
portions of the landscape.  Cottonwood and cedar cover can be estimated from the forest cover 
data, but the field sampling and local knowledge will have to be used to generate spatially 
explicit estimates of the cover of the other species for the area. 

 
 

Future Work 
 

In order to design the modeling strategy for the project it will be necessary to hold a short 
workshop with all the project participants.  One or two days should be sufficient for this.  We 
must specifically decide what management questions need to be addressed by the modeling 
effort and which of these are possible given the time, budget, and data constraints.  The potential 
list of silvicultural treatments to be examined and the availability of existing GIS data and field 
data must be determined.  Also, a field sampling scheme to gather additional information for the 
modeling effort must be designed.  Once this has been accomplished we can then decide upon 
the appropriate modeling strategy in detail. 
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