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Introduction 
 
Natural disturbances such as wildfires and forest insect outbreaks can have a significant 
impact on forest age structure and species composition; influencing timber supply, habitat 
availability for many plant and animal species, and the potential for future disturbances.  
 
The probability of a particular area or stand being burned by wildfire is important in 
determining the risk to the sustainability of timber supply and other values.  The long-
term probability of a stand burning may be related to vegetation, topography, regional 
climate, and the prevalence of lightning and person caused ignition sources.   
 
Bachmann and Allgower (1998) provided a conceptual model of wildfire risk which is 
broadly applicable to all natural disturbances:  
 
                                    Risk = Probability of Occurrence X Amount of Damage 
 
Several recent landscape ecology studies that have assessed the relationship between fire 
and topography, climate, and vegetation have used a graphical/statistical approach.  For 
example, Rollins et al. (2002) compared distributions of landscape variables within each 
fire frequency class (unburned, burned once, burned twice, and burned three or more 
times) with distributions of the landscape variables over the entire study area to test for 
random conditions.   Rollins et al. (2002) determined the proportion of the study area 
burned in each fire frequency class for each landscape variable to allow direct 
comparison on identical scales. The cumulative distributions of proportions were 
compared using two sample Kolmogorov-Smirnov tests (KS-tests) for differences in 
empirically derived, continuous distributions.  For discrete distributions of potential 
vegetation type and aspect in each wilderness complex, Rollins et al. (2002) used log-
likelihood tests for goodness-of-fit (G-tests) to assess differences between observed and 
expected proportional areas in different fire frequency classes. 
 
Rogeau et al. (2001) partitioned the Banff Park area into two ecoregions, the montane and 
the subalpine, because of their distinct and homogeneous fire regimes (from previous 
studies), as well as the need to ensure that the fire regime differences would not mask the 
effect of topography. This was done to obtain a weighted mean forest age that was 
equivalent to the fire cycle. The result was a series of fire cycles.  Rogeau et al. (2001) 
performed ANOVA and multiple regression statistical analyses using a classified Digital 
Elevation Model (DEM) and a 10-year-age-class stand origin map for the area, both at a 
scale of 1:50,000 (smallest mapped stand was 4 ha and pixel resolution was 1 ha). The 
topographic variables were categorized a priori. The classification of topographic 
variables was not completely automated in a geographic information system (GIS) due to 
the difficulty in determining valley orientation classes.  Because of the large number of 
possible categories per variable (47,520 possible combinations) of topographic elements, 
the number of topographic classes was reduced. A one-way ANOVA was performed on 
each topographic variable to identify whether the weighted mean forest age (i.e. fire 
cycle) among topographic classes were significantly different or not. When significantly 
different mean forest ages were detected, means were compared permitting the 
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identification of large groups. A multiple linear regression was used to evaluate the 
relative importance of the four topographic variables on the weighted mean ages. 
 
Mouillot et al. (2003) tested the spatial distribution of fires as a function of four 
landscape variables (cumulative fire frequency in the previous years; aspect; vegetation 
type; and soil properties). The authors chose not to use a statistical test to determine if a 
given landscape variable was related to fire frequency since they could not assume 
independence between neighbouring spatial units, due to horizontal process like seed 
dispersal and fire spread. 
 
Wong et al (2003) summarized a number of regional studies that have been carried out 
within specific biogeoclimatic (BEC) units in British Columbia (BC) and recommended 
procedures be developed to estimate the future risk of disturbances which capture age and 
species-specific predisposition of stands to disturbance. 
 
The lack of information on natural disturbance risks was identified as a critical need to 
assessing whether BC forests will be a carbon source or sink in a Science Focus 
Workshop on the Carbon Budget of the Canadian Forest Sector (Kurz et al. 2003).   The 
amount of natural disturbance is a critical factor in whether forests are carbon sources or 
sinks.  Knowledge of the risk of natural disturbance is crucial to estimating whether BC 
and Canada's forests should be included in Canada's Kyoto commitments.  If BC forests 
continue to be a carbon sink and if this is due to fire suppression it may result in a credit 
for British Columbia of very significant value. 
 
While significant forest fires have been mapped in BC since the 1920's, these records 
have not previously been used to determine forest fire risk on a statistical basis.  In 2004-
05, a provincial scale model of fire probability was developed at the 1 km2 cell 
resolution, representing approximately 930 000 cells.  The purpose of this study was to 
investigate methods to develop a meso-scale scale statistical models of annual wildfire 
probability at a finer scale.   
 
Methods 
 
We used a logistic regression approach to model fire probability.  While an aspatial 
statistical method assuming independence of observations, logistic regression has been 
applied to estimate the probability of a wide variety of spatial phenomenon, including 
lightning fire ignitions in Oregon (Diaz-Avalos et al. 2001), mineral potential (Agterberg 
et al. 1996) and distribution of red deer (Augustin et al. 1996).  For spatial phenomena, a 
database can be compiled by gridding digital coverages of interest in a GIS such that each 
grid cell represents an observation with categorical or continuous numerical values.  This 
data can then be exported for analysis in other statistical programs. In developing a 
provincial-scale model there is a trade-off between increasing spatial resolution and 
increasing processing time due to increasing number of observations.   We used a 400 
metre x 400 metre grid for BC which represents approximately 6 500 000 observations. 
Although some resolution is lost for variables that vary over short distances such as 
slope, aspect and elevation, we felt a 400 by 400 metre grid was a practical limit on 
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database size and computing efficiency, at least for exploratory analyses.  Due to the 
large number of observations, the spatial data for BC was divided into 6 regions using the 
provincial fire centre (FC) boundaries: Cariboo, Coastal, Kamloops, North West, Prince 
George, and South East. 
 
Data acquisition 
 
Digital coverages of lightning and person-caused wildfires >20 ha (Figures 1a and 1b) 
developed in this project were intersected with a vector coverage of BC containing 400 
m2 cells.  The amount of area burned in each cell was calculated in ArcInfo; these values 
were then used to created a raster (grid) dataset.  We restricted the analysis to fires that 
occurred during 1970-2000 when fire suppression effectiveness is relatively constant.   
We acquired or developed coverages for 12 explanatory variables we believed might be 
important to probability of wildfire hazard rate.  The independent variables included: 
 
1. Vegetation type  
 
Vegetated and non-vegetated areas were distinguished using the BC Seamless Forest 
Cover Inventory (SFCI) obtained from the BC Ministry of Sustainable Resource 
Development (MSRM) (Figures 1c and 1d).  Within the vegetated area, forested and non-
forested areas were obtained.  Forested areas were classified into coniferous (≥ 75 %), 
deciduous (≥ 75 %), and mixed-wood types (< 75 % coniferous and deciduous).  The 
classifications were created using ArcInfo.  Each cell had a column for each tree type, 
with the value for each cell representing the percent area of a particular treetype for that 
cell.  The SFCI dataset did not have information for parks or private land; where data was 
missing, a general land cover map, derived from satellite imagery and created by Energy, 
Mines and Resources Canada and Forestry Canada (1993) for Agriculture and Agri-
Foods Canada, was used to interpolate vegetation cover (Figure 1e).  Additional 
information for the land cover data can be found at 
http://sis.agr.gc.ca/cansis/nsdb/ecostrat/land_cover.html. 
 
2.Elevation, slope, aspect 
 
Canadian Digital Elevation Data (CDED) provides digital elevation data for BC.  CDED 
is based on the National Topographic Data Base (NTDB) digital files at the 1:250000 
National Topographic System (NTS) scale. 
The 1:250000 CDED digital maps were acquired for BC from Natural Resources Canada, 
Earth Sciences Sector, Geomatics Canada, Centre for Topographic Information.  
Metadata for the CDED can be viewed at http://geobase.ca/geobase/en/data/cded1.html.   
The 75 m2 cells were resampled to 400 m2 cells using the RESAMPLE command in 
GRID.  Slope and aspect were derived from the CDED using, respectively, the SLOPE 
and ASPECT commands within GRID (Figures 2c, 2d and 2e). 
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3.Topographic roughness index 
 
A topographic roughness index (TRI) was calculated for the digital elevation model as a 
quantitative measure of terrain features (Figure 2f).  The TRI program used in ArcInfo 
was created by Jeffrey Evans, USDA Forest Service, Rocky Mountain Research Station 
(2003).  The TRI computes the local variance of each cell in the DEM compared to the 
neighbouring cells, such that mountainous areas have a high TRI and plateaux and plains 
have low a low TRI.  The Tri program is a freeware program and can be downloaded 
from the ESRI website (http://arcscripts.esri.com/details.asp?dbid=12435). 
 
4. Mean and maximum Fire Weather Index System values 
 
The moisture codes of the Canadian Forest Fire Weather Index (FWI) System (Van 
Wagner 1987) are models of the moisture content of surface forest floor fuels important 
to fire occurrence and growth.  They include the Fine Fuel Moisture Code (FFMC), Duff 
Moisture Code (DMC) and Drought Code (DC) (Figures 3a-3f).  The Daily Severity 
Rating (DSR) is calculated using the FWI grids. Spatial coverages for daily weather and 
FWI System values were estimated for 1950-2000 by Flannigan et al. (2002) on a 5 km 
grid basis.  Coverages for mean and maximum values were obtained from the authors. 
 
5. Road density 
 
Coverages of road density were obtained from the BC Watershed Atlas obtained from the 
BC Ministry of Sustainable Resource Management.  The approximately 18 000 
watershed polygons were linked to a spreadsheet containing road density statistics.  This, 
in turn, was converted to a 400 m2 cell raster dataset using the Spatial Analyst extension 
in ArcView 3.2a (Figure 2a). 
 
6. Population density 
 
A population density coverage for census units was obtained from the Statistics Canada 
website (http://geodepot.statcan.ca/Diss/Data/Boundary_Files/Boundary_Files_e.cfm).  
Population density data was also downloaded from Statistics Canada 
(http://www12.statcan.ca/english/census01/products/standard/popdwell/Table-CD-
P.cfm?PR=59&T=2&SR=1&S=1&O=A).  The density data was linked to the coverage 
by Regional District.  ArcView was then used to convert the coverage to a 400 m2 cell 
raster dataset (Figure 2b). 
 
7. Lightning strike density 
 
Lightning strike locations for 1981 to Jan. 2005 have been recorded by the BC Ministry 
of Forests Protection Branch and more latterly by the Meteorological Service of Canada 
(Figure 1f).  
A database of these locations (5.5 million strikes) was used to develop a density raster, 
using ArcView, where the cell value represented the number of strikes within the area of 
given 400 m2 cell. 
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Figure 1a.  Person-caused fires > 20 ha during 1970-2000. 
Figure 1b.  Lightning-caused fires > 20 ha during 1970-2000. 
Figure 1c.  Productive forest types from BC Seamless Forest Cover Inventory. 
Figure 1d.  Non-productive forestry types from BC Seamless Forest Cover Inventory. 
Figure 1e.  Vegetation types derived from satellite imagery. 
Figure 1f.  Lightning strike density during 1981-2004. 
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Figure 2a.  Road density in 18 000 watersheds, from BC Watershed Atlas. 
Figure 2b.  Population density in regional districts, from 2002 Census data. 
Figure 2c.  Elevation from CDED, provided by Natural Resources Canada. 
Figure 2d.  Aspect derived from the CDED. 
Figure 2e.  Slope derived from the CDED. 
Figure 2f.  Topographic Ruggedness calculated using the CDED. 
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Figure 3a.  Average seasonal maximum Drought Code of the Canadian FWI System. 
Figure 3b.  Average seasonal Drought Code of the FWI System. 
Figure 3c.  Average seasonal maximum Duff Moisture Code of the FWI System. 
Figure 3d.  Average seasonal Duff Moisture Code of the FWI System. 
Figure 3e.  Average seasonal maximum Fine Fuel Moisture Code of the FWI System. 
Figure 3f.  Average seasonal Fine Fuel Moisture Code of the FWI System. 
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Database Compilation  
 
An empty 400 m2 cell coverage was created for the entire province.  The coverages, 
shapefiles or grids created for the analysis were then spatially joined to the empty 
coverage using ArcView. The values for each layer were concatenated into one database 
such that there was a value (0,1) for the dependent value and ordinal or continuous value 
for the independent variables for each cell.   
 
Logistic regression analysis  
 
Logistic regression analysis was carried out using PROC PROBIT in the SAS system.  
This method determines the probability of a fire occurring in a cell in relation to the value 
of independent variables in the equation form: 
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The probabilities for each cell were then calculated and output from SAS and mapped in 
ArcInfo. 
 
 
RESULTS AND DISCUSSION 
 
Logistic regression models were fitted to the fire data against 15 explanatory variables. 
The parameter estimates for each fire centre fires are given in Tables 1a-f, where the 
intercept estimated is the α  value and the estimates for the other parameters are the 
β  values in equation 1.  The Chi-square value indicates the relative contribution of each 
variable to the model.   
 
In the Cariboo FC model, all of the variables made a significant contribution to predicting 
wildfires except for the terrain roughness index, mean and maximum DSR, and mean and 
maximum DC.  DMC (mean and maximum), road density and elevation made the 
greatest contribution. 
 
In the Coastal FC model, maximum FFMC and population density made the least 
significant contribution to predicting wildfires.  Mean DC and elevation made the 
greatest contribution. 
 
For the Kamloops FC model, maximum FFMC, lightning density and aspect made the 
least significant contribution; whereas, DSR (mean and maximum) had the greatest 
significance to the model. 
 
The North West FC model, population density and topographic roughness had the least 
significance; elevation and maximum FFMC had the greatest contribution to the model. 
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For the Prince George FC model, all the variables made a significant contribution, except 
for maximum DMC and aspect.  Overall, the FWI values provided a higher contribution 
to the Prince George FC model, compared to their significance in the other models. 
 
In the South East FC model, mean DSR, maximum DC, aspect and topographic 
roughness provided the least significance to the model.  Mean FFMC and population 
density had the greatest contribution.  
 
It is interesting to note that the significance of a variable changed considerably among the 
models.  Except for the Coastal and North West FCs, population density was a significant 
contributor.  Road density had a significant involvement in all fire centres.  Many of the 
Fire Weather Index System Values were important in all 6 models which suggests that 
other measures such as median and 90th percentile measures might be tested  
to improve the model. However, many of the FWI System values are also not 
independent and are probably fairly strongly correlated. 
 
It is likely that different variables are important to fire risk at different spatial scales; that 
is, provincially versus regionally. 
Further inspection and review of the models is required.  However, they provide 
important information on the relative and quantitative risk of fire on a regional basis. 

 10



Table 1a.  Parameter estimates of logistic regression model of fire occurrence in the Cariboo Fire  
                 Centre.  
 

   Standard 95% Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq 

Intercept 1 -7.6826 4.8708 -17.2293 1.8641 2.49 0.1147 
Topographic 
Roughness 1 -0.0001 0.0008 -0.0017 0.0015 0.02 0.8849 
Road Density 1 -0.7259 0.0397 -0.8037 -0.6481 334.49 <.0001 
Elevation 1 0.0014 0.0001 0.0013 0.0016 431.43 <.0001 
Aspect 1 0.0008 0.0001 0.0005 0.0011 29.5 <.0001 
Slope 1 -0.0344 0.0028 -0.0399 -0.0289 150.41 <.0001 
Population 
Density 1 -0.2483 0.0341 -0.3151 -0.1816 53.18 <.0001 
Lightning Density 1 0.0755 0.0177 0.0409 0.1101 18.27 <.0001 
DC Max 1 -0.0053 0.0033 -0.0117 0.0011 2.63 0.105 
DC Mean 1 -0.0088 0.0062 -0.0209 0.0033 2.03 0.1547 
DMC Max 1 -0.375 0.0159 -0.4062 -0.3438 555.21 <.0001 
DMC Mean 1 0.9484 0.0457 0.8588 1.038 430.33 <.0001 
DSR Max 1 0.0318 0.0214 -0.0101 0.0737 2.21 0.1369 
DSR Mean 1 0.1334 0.2116 -0.2814 0.5481 0.4 0.5285 
FFMC Max 1 0.2343 0.0604 0.1158 0.3528 15.02 0.0001 
FFMC Mean 1 -0.0281 0.0131 -0.0538 -0.0025 4.62 0.0316 
 
Table 1b.  Parameter estimates of logistic regression model of fire occurrence in the Coastal Fire  
                 Centre. 
 
   Standard 95%Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq 
Intercept 1 8.5225 1.4486 5.6833 11.3617 34.61 <.0001 
Topographic 
Roughness 1 -0.0678 0.0158 -0.0988 -0.0368 18.39 <.0001 
Road Density 1 -0.3222 0.0256 -0.3724 -0.2720 158.10 <.0001 
Elevation 1 0.0014 0.0000 0.0013 0.0015 950.81 <.0001 
Aspect 1 -0.0005 0.0002 -0.0008 -0.0001 7.00 0.0081 
Slope 1 -0.0130 0.0026 -0.0180 -0.0079 25.37 <.0001 
Population 
Density 1 0.0002 0.0003 -0.0003 0.0008 0.66 0.4159 
Lightning Density 1 -0.0826 0.0414 -0.1638 -0.0013 3.97 0.0463 
DC Max 1 0.0486 0.0023 0.0441 0.0531 443.87 <.0001 
DC Mean 1 -0.1159 0.0034 -0.1224 -0.1093 1192.61 <.0001 
DMC Max 1 -0.0562 0.0068 -0.0696 -0.0429 68.33 <.0001 
DMC Mean 1 0.4935 0.0227 0.4491 0.5379 474.38 <.0001 
DSR Max 1 0.0157 0.0199 -0.0233 0.0547 0.62 0.4299 
DSR Mean 1 -2.1754 0.1560 -2.4811 -1.8698 194.58 <.0001 
FFMC Max 1 -0.0311 0.0201 -0.0704 0.0083 2.40 0.1216 
FFMC Mean 1 -0.0373 0.0054 -0.0478 -0.0268 48.48 <.0001 
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Table 1c.  Parameter estimates of logistic regression model of fire occurrence in the Kamloops  
                 Fire Centre. 
 

   Standard 95%Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq

Intercept 1 13.4162 3.4822 6.5911 20.2412 14.84 0.0001
Topographic 
Roughness 1 -0.0566 0.0124 -0.0808 -0.0323 20.84 <.0001
Road Density 1 -0.0696 0.0270 -0.1225 -0.0167 6.66 0.0099
Elevation 1 0.0004 0.0000 0.0003 0.0004 115.80 <.0001
Aspect 1 -0.0001 0.0001 -0.0003 0.0002 0.44 0.5079
Slope 1 -0.0450 0.0023 -0.0496 -0.0405 377.91 <.0001
Population 
Density 1 0.0290 0.0026 0.0239 0.0340 124.30 <.0001
Lightning Density 1 0.0199 0.0133 -0.0062 0.0461 2.24 0.1349
DC Max 1 -0.0246 0.0014 -0.0273 -0.0220 324.31 <.0001
DC Mean 1 0.0331 0.0022 0.0287 0.0374 222.54 <.0001
DMC Max 1 -0.0743 0.0059 -0.0858 -0.0628 159.05 <.0001
DMC Mean 1 0.3105 0.0099 0.2911 0.3299 985.20 <.0001
DSR Max 1 -0.2123 0.0052 -0.2224 -0.2021 1677.15 <.0001
DSR Mean 1 0.6537 0.0419 0.5715 0.7359 242.82 <.0001
FFMC Max 1 0.0233 0.0420 -0.0589 0.1056 0.31 0.5783
FFMC Mean 1 -0.1091 0.0117 -0.1319 -0.0863 87.72 <.0001
 
Table 1d.  Parameter estimates of logistic regression model of fire occurrence in the North West  
                 Fire Centre. 
 

   Standard 95%Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq

Intercept 1 185.4244 10.6989 164.4549 206.3939 300.37 <.0001
Topographic 
Roughness 1 0.0000 0.0002 -0.0004 0.0005 0.03 0.8621
Road Density 1 -0.3267 0.0750 -0.4737 -0.1797 18.97 <.0001
Elevation 1 0.0016 0.0001 0.0014 0.0017 496.28 <.0001
Aspect 1 -0.0015 0.0002 -0.0019 -0.0011 55.89 <.0001
Slope 1 -0.0106 0.0028 -0.0161 -0.0051 14.08 0.0002
Population 
Density 1 -0.1089 0.1558 -0.4141 0.1964 0.49 0.4846
Lightning Density 1 -0.1016 0.0527 -0.2048 0.0017 3.72 0.0538
DC Max 1 -0.0146 0.0044 -0.0233 -0.0060 10.96 0.0009
DC Mean 1 -0.0252 0.0062 -0.0373 -0.0132 16.81 <.0001
DMC Max 1 0.3293 0.0247 0.2809 0.3777 177.8 <.0001
DMC Mean 1 -0.3325 0.0521 -0.4346 -0.2304 40.74 <.0001
DSR Max 1 0.0310 0.0186 -0.0055 0.0676 2.77 0.096
DSR Mean 1 -1.0229 0.2634 -1.5391 -0.5066 15.08 0.0001
FFMC Max 1 -2.0998 0.1267 -2.3482 -1.8514 274.47 <.0001
FFMC Mean 1 0.1307 0.0167 0.0978 0.1635 60.87 <.0001
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Table 1e.  Parameter estimates of logistic regression model of fire occurrence in the Prince  
                 George Fire Centre. 
 

   Standard 95%Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq

Intercept 1 -75.127 2.439 -79.907 -70.347 948.79 <.0001
Topographic 
Roughness 1 0.000 0.000 0.000 0.000 145.32 <.0001
Road Density 1 -0.355 0.017 -0.388 -0.322 441.13 <.0001
Elevation 1 -0.001 0.000 -0.001 -0.001 626.45 <.0001
Aspect 1 0.000 0.000 0.000 0.000 1.26 0.2612
Slope 1 0.000 0.000 0.000 0.001 45.61 <.0001
Population 
Density 1 0.958 0.017 0.924 0.991 3117.62 <.0001
Lightning Density 1 -0.030 0.005 -0.041 -0.020 33.73 <.0001
DC Max 1 -0.058 0.001 -0.059 -0.056 5649.86 <.0001
DC Mean 1 0.134 0.002 0.131 0.137 7507.17 <.0001
DMC Max 1 -0.004 0.005 -0.014 0.005 0.80 0.3711
DMC Mean 1 -0.521 0.011 -0.543 -0.499 2158.67 <.0001
DSR Max 1 -0.221 0.005 -0.229 -0.212 2434.04 <.0001
DSR Mean 1 3.721 0.073 3.578 3.863 2608.99 <.0001
FFMC Max 1 0.957 0.029 0.900 1.015 1065.38 <.0001
FFMC Mean 1 -0.067 0.005 -0.076 -0.058 200.33 <.0001
 
Table 1f.  Parameter estimates of logistic regression model of fire occurrence in the South East  
                 Fire Centre. 
 

   Standard 95%Confidence Chi-  
Parameter DF Estimate Error Limits Square Pr>ChiSq

Intercept 1 84.7086 6.1061 72.7408 96.6764 192.45 <.0001
Topographic 
Roughness 1 -0.0002 0.0015 -0.0032 0.0028 0.02 0.8959
Road Density 1 -0.0995 0.0347 -0.1676 -0.0314 8.21 0.0042
Elevation 1 0.0001 0.0001 0.0000 0.0002 4.57 0.0325
Aspect 1 0.0001 0.0002 -0.0002 0.0005 0.60 0.4382
Slope 1 -0.0040 0.0024 -0.0086 0.0007 2.82 0.0931
Population 
Density 1 1.2891 0.0715 1.1490 1.4293 325.06 <.0001
Lightning Density 1 0.0511 0.0170 0.0179 0.0844 9.08 0.0026
DC Max 1 -0.0028 0.0029 -0.0084 0.0028 0.95 0.3295
DC Mean 1 -0.0512 0.0041 -0.0592 -0.0432 157.68 <.0001
DMC Max 1 -0.1325 0.0112 -0.1545 -0.1106 140.35 <.0001
DMC Mean 1 0.4063 0.0395 0.3288 0.4837 105.70 <.0001
DSR Max 1 0.0168 0.0065 0.0042 0.0295 6.77 0.0093
DSR Mean 1 0.0501 0.1372 -0.2189 0.3190 0.13 0.7152
FFMC Max 1 -0.9551 0.0727 -1.0975 -0.8126 172.72 <.0001
FFMC Mean 1 0.2721 0.0142 0.2442 0.3000 366.54 <.0001
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The models are shown in graphical form as maps of annual (%) fire probability in Figures 
4a-f.  Fire probability is higher (around 1%) in the dry southern interior valleys and in the 
northern Prince George FC area.  
 
 
CONCLUSIONS AND MANAGEMENT IMPLICATIONS  
 
Logistic regression is a very powerful approach to modeling fire probability on a 
landscape and regional scale.  More work is needed to refine the model input, explore 
other similar statistical methods (weights of evidence modeling) and to develop new 
monthly models based on monthly Fire Weather values, to incorporate projections of 
future climate change effects on fire weather, and to test models at the scale of 
biogeoclimatic zone or Timber Supply Area. 
 
While the interim models developed in this study can be improved, they nonetheless have 
important and direct implications to basing of fire suppression resources, prioritizing fuel 
treatments around communities and other facilities (Office of the Auditor General 2001), 
and incorporating objective probabilities of loss in timber supply analysis (eg. Olivotto 
Timber 1999). 
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Figure 4a. Logisitic regression model estimates of annual wildfire probability in the Cariboo FC. 
Figure 4b. Logisitic regression model estimates of annual wildfire probability in the Coastal FC. 
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Figure 4c. Logisitic regression model estimates of annual wildfire probability in the Kamloops FC. 
Figure 4d. Logisitic regression model estimates of annual wildfire probability in the North West FC. 
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Figure 4e. Logisitic regression model estimates of annual wildfire probability in the Prince George FC. 
Figure 4f. Logisitic regression model estimates of annual wildfire probability in the South East FC. 
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