
Project Number: Y083042 
 
Title   Evaluating and refining guidelines for forested buffers for grizzly 
bear management 
 
Project Purpose: This project will focus on maintaining grizzly bear use of avalanche 
chutes and riparian areas in a managed landscape.  Almost all grizzly bear studies in 
complex mountainous terrain have identified strong selection for these two habitat types.  
Current guidelines suggest forested buffers of specified widths be left adjacent to 
avalanche chutes and riparian areas.  However, the determination of buffer-width and 
acceptable forest management within buffers (e.g., selective logging) was based on 
limited information.  Additionally, there are no clear criteria for identifying which 
avalanche chutes or riparian areas should be buffered.  Current guidelines may not be 
achieving the ecological objective of maintaining the level of bear use in key habitats 
(e.g. chutes and riparian areas), while at the same time are unnecessarily constraining to 
the forest industry.  The main objective of this project is to evaluate and refine guidelines 
for forested buffers around avalanche chutes and riparian areas, to achieve a more 
efficient balance between ecological and economic objectives.   
 
Project Start Date: April 1, 2005 
 
Project Duration: 3 years 
 
Former Project Numbers: Y061042, Y072042 
 
Methodology Overview:  This project uses three types of information and analyses.  
First is a retrospective analysis of previously collected GPS and VHF radio-telemetry 
data on grizzly bears in the Flathead River drainage (A FIA-FSP Long Term Research 
Instillation) and the Westslopes bear project centered on Golden, BC.  This research 
design is based on the expectation that multiple factors across several scales may 
influence the importance of avalanche chutes, forested buffers, and riparian areas to 
grizzly bears.  The retrospective analysis will involve comparing landscape patterns 
around grizzly bear use locations in avalanche chutes and riparian areas to random 
locations within these habitats.   
 
The second type of information is based on newly aquired location data from GPS collars 
on grizzly bears in the Highway #3 corridor between Elko and the Crowsnest Pass.  
These collars locate the bears relatively accurately (compared to VHF) every hour and 
will enable more detailed spatial analysis.  Similar analytical procedures will be used as 
with the first type of data. 
 
The third part of this project will focus on finer scales of habitat use than can be 
measured using telemetry.  It will use radio-collared bears in the Elk Valley and Flathead 
LTRI, but also in other areas throughout the Kootenay Region.  We will systematically 
search forests within 150 m of the forest/avalanche chute edge for grizzly bear sign and 
in particular bear beds (confirmed with scat or hair).  When an animal bed is found, 



grizzly bear hair, scat, or digging, must be located before it is considered a grizzly bear 
bed.  Once a bear bed is confirmed, we will establish a nested plot consisting of 3 circles 
that is centered on the bed and record ecological variables found within these plots.  To 
make “within buffer” matched comparisons of habitat attributes surrounding bear beds, 
we will perform the same habitat plot 50-m away from each bear bed, at a random 
compass bearing.  This database should provide a distribution of the distance that beds 
were from the edge of avalanche chutes and the nature of the forests that are being used 
for bedding near avalanche chutes.   
 
Project Scope and Regional Applicability: Grizzly bear habitat management was a 
focal issue in many land-use planning processes across the Province.  This project is the 
direct result of uncertainty around guidelines for forested buffers adjacent to avalanche 
chutes and riparian habitats developed for the Kootenay-Boundary Landuse Plan 
(KBLUP) and the Revelstoke Minister’s Advisory Committee (RMAC).  The KBLUP 
recommended that these guidelines be revisited when additional data became available.  
Results of this project should be applicable across a significant portion of British 
Columbia.  
 
Interim Conclusions:  Attached are abstracts of reports prepared: 
 
Apps, C.D., G. Pavan, B.N. McLellan, and R. Serrouya. 2007. Modeling avalanche chute 

vegetation classes for evaluating and managing grizzly bear habitat. 
 

Abstract: Avalanche chutes are an important component of grizzly bear habitat within 
mountainous landscapes, and their value may depend on the retention of adjacent forested 
buffers.  However, there is currently no formal inventory that defines avalanche chutes or 
the habitats within, as is necessary to evaluate grizzly bear response and to apply 
appropriate management prescriptions. Using remotely sensed imagery and a terrain 
model, we applied a modeling approach to define avalanche chutes and four associated 
non-forested habitat classes across a 29,000 km2 study area in the southern Canadian 
Rocky Mountains.  We used 1:30,000 colour orthophotos to map a representative sample 
of avalanche chute vegetation.  We increased the resolution of Landsat-7 Thematic 
Mapper multispectral bands from 30 m to 15 m using the panchromatic band.  Our 
predictions consisted of most of the “pan sharpened” Landsat bands, three derived 
vegetation indices, and multi-cale slope and terrain curvature variables.  From these, we 
derived spectral and geomorphic signatures for mapped herb, low shrub, tall shrub, and 
unvegetated avalanche habitat classes.  We applied a maximum likelihood estimator to 
discriminate pixels among these groups and unmapped sites.  The resulting classification 
preformed well (86%) in predicting avalanche chutes.  The model performed less well but 
better than random (50%) in discriminating among the four habitat types, though actual 
accuracy likely was better given known error in mapping and classifying training 
polygons.  We discuss other factors that may influence our error rate.  While 
improvements can be make, the modeling approach we describe is an efficient and cost 
effective way to inventory and classify avalanche chutes over extensive areas.  However, 
in evaluating grizzly bear response, a “soft” classifier should be used to account for 
uncertainty in predicting habitats.  



 
Serrouya, R., and G. Pavan. 2007. Factors affecting the use of avalanche chutes by 

grizzly bears: model development and application using fine-scale mapping of 
avalanche chutes. 

Abstract: This report is divided into 3 chapters: 1) A quantitative analysis of factors 
affecting the use of avalanche chutes by grizzly bears using data from the West Slopes 
bear study, centered on Golden, B.C.; 2) A test of an expert-based model, which was an 
interim management tool developed for Meadow Creek Cedar’s Kootenay Lake 
operations.  The expert-based model was tested in the West Slopes study area with 
grizzly bear telemetry data.; 3) A brief description of avalanche chute mapping activities 
done during the 2006-07 fiscal year, occurring in the Lake Revelstoke Valley, and in the 
Lardeau valley near Meadow Creek Cedar’s operations. 
 
Avalanche chutes are an important component of spring grizzly bear habitat and thus 
have been afforded protection under regional land-use plans.  The primary means of 
protecting chutes has been to retain adjacent forest buffers to reduce the potential impacts 
of nearby forest management activities.  We set out to determine the effectiveness of 
these buffers at maintaining the level of use of avalanche chutes by grizzly bears.  
Specifically, we quantified the relationship between buffer width and bear use, while 
accounting for other factors that may affect the level of bear use such as forage content 
and other physical attributes.  We did a retrospective analysis on a data set centered on 
golden, BC, using vhf data from 61 grizzly bears.  We mapped a sample of avalanche 
chutes (731) and quantified the amount of forb, shrub, tree, and non-vegetated cover 
within each chute.  We also measured forested buffer width on each side of the chute, 
solar radiation, chute size, chute density (number of chutes per km) and quantified the 
amount of logging adjacent to the chutes.  Each chute was the sample unit and the 
intensity of use by bears was the response metric. We found that natural biophysical 
attributes were the strongest factors predicting the level of chute use.  The density of 
large chutes (>100m wide), chute size, forb content, and solar radiation were all 
positively associated with chute use by bears.  Larger chutes tend to have well-developed 
forb communities, and more of these chutes per unit area provide increased forage 
opportunities.  Snow melts sooner in chutes with higher levels of solar radiation, thereby 
lengthening the growing season.  Forested buffer width or the amount of logging was not 
a strong factor predicting the level of chute use by bears. 
 
Serrouya, R., G. Pavan, and B. McLellan. 2006. Managing for grizzly bear habitat. 
 
Abstract:  Avalanche chutes are an important component of spring grizzly bear habitat 
and as such have been afforded protection under regional land-use plans.  The primary 
means of protecting chutes has been to retain adjacent forest buffers to reduce the 
potential impacts of nearby forest management activities.  To help determine the 
effectiveness of forest buffers adjacent to avalanche chutes, we quantified the location 
and structural characteristics of bear beds within buffers and compared them to matched 
random sites within the same forest buffers.  Relative to random plots, bear beds were 
more often located closer to an individual tree and that tree had on average more than 
double the basal area.  Depending upon the BEC zone, bed sites had 12-46% higher live 



tree density.  Beds were also associated with sites that had 23-81% more canopy cover, 
19-38% fewer shrubs, 22-52% fewer forbs and 47-96% less moss cover.  Ninety-five 
percent of all beds were located within 100 m from the edges of openings, and 20 m of 
forest width included 70% of bear beds.  Conditional logistic regression revealed that 
higher levels of canopy cover was the most important structural attribute surrounding 
bear beds.  Experimental manipulations of buffer widths will be required to further clarify 
the relationship between buffer width and the level of grizzly bear use. 
Within Howser and East creeks in the Kootenay Lake Forest District, we mapped 
vegetation types within 211 avalanche chutes.  Using information based on grizzly bear 
telemetry data from other areas, we developed a 4-scale (Low, Medium, Medium High, 
High) ranking scheme to ordinally rate the importance of each chute to grizzly bears, and 
produced maps that could be used by forest managers.   Chutes with only tall shrubs were 
rated “low”, whereas chutes that were >100 m wide, in areas of greater chute density, and 
contained forb cover were rated highly.  Approximately 20% of the chutes within these 
drainages were classified as having “high” habitat value for bears, whereas 28% were 
classified has having “low” habitat value. 
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