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Project Purpose, Management Implications, Methodology, Scope and Conclusions 
We investigated methodologies that permit the simultaneous assessment of objectives for 
timber management and grizzly bears, a species widely recognized as a significant non-
timber resource.  To complement Provincial timber supply models, our project’s broad 
goal was to provide the foundation for a suite of generalized analytic and decision-
making models to assess scenarios of forest management plans for spatial-temporal 
habitat supply and mortality risk to grizzly bears.  In recognition of the multi-scale, 
spatial-temporal aspects of land-use planning, we investigated the development of models 
of grizzly bear mortality risk and habitat supply that would be robust and that would 
generate insights at strategic planning scales and over long time periods (such as forest 
rotations).  Tools the permit the evaluation of short- to long-term impacts of alternative 
management policies on timber and non-timber resources may provide the forest industry 
with a scientifically credible approach to meet the challenge of sustainable resource 
development and the attendant public scrutiny.  Such tools should appeal to managers and 
planners that need to understand and manage the tradeoffs between objectives for non-
timber resources (grizzly bears) and timber production. 
 
This project’s three chief objectives were: 1) investigate the development of predictive 
models that relate effects of forestry activities and landscape conditions to mortality of 
grizzly bears; 2) investigate the development and integration of predictive models of 
habitat use by grizzly bears with mortality models produced by objective 1; and 3) initiate 
interactions with managers to determine the nature of analytical tools that would be 
practical and aid in mitigating the impacts of forestry activities on grizzly bear mortality 
and habitat supply. 
 
We employed combined data from two study areas in the Flathead drainage: the south 
fork study and the north fork study. The south fork Flathead study was conducted 
between 1987 and 1996 in a 1,457–km2 area located in the Swan Mountain Range of 
north-western Montana, United States and adjacent to the south fork of the Flathead 
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River. The north fork Flathead study is an ongoing grizzly bear research project that 
began in 1978 in a 1,971–km2 area in the north fork of the Flathead River drainage in 
southeast British Columbia, Canada, and adjacent Montana, United States.  Although the 
two study areas were similar in several respects there were important differences with 
respect to grizzly bear population characteristics, road access, human settlements, and 
availability of low elevation habitats to grizzly bears. 
 
Utilizing a suite of nine explanatory variables that included point and linear sources of 
human activity in addition to landscape variables that may relate to grizzly bear 
occurrence, we employed logistic regressions to generate spatially explicit models of 1) 
resource selection by grizzly bears by comparing habitat use locations to random 
locations representing habitat availability, and 2) grizzly bear mortality by comparing 
locations that radio-monitored grizzly bears used to locations where they died.   
 
The development of generalized analytic and decision-making models, in particular 
models that can be applied over space and time (and by implication over wide ecological 
conditions), requires bridging gaps in data and empirical understanding and the 
generation of a broad, comprehensive and theoretical framework.  We investigated the 
application of Bayesian Belief Networks as a modelling tool to construct a generalized 
habitat supply model for grizzly bears.  The strengths of this approach lie in the use of 
intuitive modelling approach that can incorporate diverse data types from multiple 
disciplines, and expert judgment, to develop explicit and comprehensive habitat supply 
models, and development of these models in workshops that engage stakeholders in the 
process.   
 
Through collaboration with grizzly bear experts we established the ecology of grizzly 
bears, delineated the needs and interests of resource users and managers with respect to 
grizzly bear management, and determined key seasons for grizzly bears, key seasonal 
foods, important inter-species interactions, human impacts, and management levers 
(human impacts that can be manipulated or managed).  We followed this initial problem 
scoping with an initial approximation of 11 key ecological correlates and their states 
(categories or values that the correlates may assume).  An initial Bayesian Belief 
Network model was developed within an intuitive and graphic modelling shell.  We also 
examined existing habitat supply models for additional insights into the construction of a 
generalized habitat supply model. 
 
Through the application of rule-based landscape simulation models that spatially and 
temporally represent the impacts of natural disturbance events and alternative 
management policies, and the integration of these simulation models with the habitat 
supply models and timber volume curves, a simultaneous evaluation of both timber and 
habitat supply may be achieved.  This would represent a significant improvement over 
current planning processes for sustainable resource management which currently relies on 
timber supply analyses and course filter objectives for wildlife with few guidelines for 
monitoring and little corroborative evidence of effectiveness. 
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We initiated the development of landscape simulations models through a simple 
application of a natural disturbance model for the Cranbrook TSA.  Although the model 
only incorporated naturally occurring, stand initiating wildfires, results indicated that the 
Cranbrook TSA was far outside the range of natural variation with respect to stand age 
distributions due to past management policies.  Based on our current understanding of 
grizzly bear habitat ecology it would appear that a landscape under the influence of a 
natural fire regime would be more productive for grizzly bears than the current state of 
the landscape due to the greater amounts of early seral forest that supports a herb and 
shrub understory, and very old forest which undergoes matrix events that create canopy 
openings that also support increased understory vegetation. 
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