
Stochastic simulation of seasonal fire danger from monthly 
climate normals – an Early Warning application

Rationale The Canadian Forest Fire Danger Rating 
System (CFFDRS) provides fire management agencies with a 
means to objectively assess variation in fire danger from 
place to place, and over time due to changing weather.  The 
FWI System of the CFFDRS includes three fuel moisture 
models (FFMC, DMC, and DC) that account for the wetting 
and drying of forest fuels based on daily observations of 
precipitation, temperature, relative humidity, and wind 
speed, and three fire behavior indexes (ISI, BUI, and FWI).  

While the CFFDRS may be used in a forecasting mode at any 
time scale, in Canada it has mainly been used to support daily 
preparedness planning.  However, fire and emergency 
management agencies make many decisions with longer time 
horizons that could be informed by seasonal fire danger 
projections.  Stochastic simulation provides a way of 
generating likely daily weather streams from climate normals
for use in non-linear environmental response models. 

Objective Extend the BioSiom modeling system capability
to project seasonal FWI System values.

Modeling Approach BioSim was initially designed to model 
insect development.  A weather generator is used to simulate 
daily temperature and precipitation values from monthly climate 
normals, which are then used in biological response models. We 
have expanded the stochastic weather generator capability in 
BioSim to model wind speed and relative humidity, as well as 
temperature and precipitation, in order to drive the FWI 
System.  The timing of snowmelt and beginning of the fire season
is modeled using winter time data.   BioSim includes a climate 
normals database of 708 North American stations which is being 
expanded to include all the weather elements used in the FWI 
System.
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“Early Warning” Applications

Stochastic simulation may be used 
to downscale Global Climate Model 
projections in studies of climate 
change and fire danger. 

Seasonal fire danger projections 
may also inform medium-term 
preparedness-planning decisions: 
• securing contracts for services  
(eg helicopters); 
• releasing resources to assist 
other agencies.

Chilco Fire, 2003
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Mutual aid is an important mechanism to 
share the varying demand for limited fire 
management resources across Canada and 
internationally.  Seasonal fire danger 
projections may inform resource sharing 
decisions.  A. No. of fires and area burned in 
Canada. B. Resource transfers between 
Canadian fire agencies 1980-2003.

Many fire management agencies in Canada enter 
into contracts for services such as helicopters 
at and for varying time periods, depending on 
the perceived future need and risk.   
Contracting for  such services can be informed 
by longer-term fire danger projections. 

Actual and simulated (after July 8) FWI Systems 
values for the 2008 fire season at Lac Duparquet QC.  
Simulated values are the mean of 30 runs. 
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