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Abstract: 
 
Analysis of historic area burned by wildfire (1920 – 2000), monthly drought indices 
derived from ClimateBC, suggested that although temperature increased by about 1 C, 
summer precipitation increased up to 30% and summers were less dry during this 
period, which was significantly correlated with a decrease in area burned (Meyn et al. 
2010).  Positive correlations were also found between climate indices (Pacific Decadal 
Oscillation/El Nino Southern Oscillation in montane biogeoclimatic zones in central and 
southern interior BC, while significant negative correlations were found between indices 
and area burned in the Boreal White and Black Spruce and Spruce Willow Birch zones 
(Meyn et al. 2009).  Analysis of timing of snowmelt and indices revealed snow 
disappearance is negatively correlated with the Pacific Decadal Oscillation index (PDO) 
and positively with the Southern Oscillation index (SOI) in central and southern interior 
BC (Moore et al. 2010c) which suggests that greater fire activity associated with these 
modes might be due in part to earlier snowmelt.  Snowpack dynamics were successfully 
modeled using meteorological variables (Moore et al. 2010b), allowing projection of 
snow disappearance and other characteristics with climate scenarios.  
 
A model was implemented to estimate daily fire weather from monthly climate normals 
using stochastic simulation which gives good representations of mean monthly values 
and distributions (Taylor et al 2010a).  The model also includes routines for snow 
accumulation/ablation in order to allow the start of the fire season to vary with time since 
snowmelt. Stochastic simulation provides a tractable way to develop plausible future fire 
weather realizations at both point an landscape scales. The model was used to develop 
historic and future fire weather realizations on a monthly basis (Taylor et al 2010b).  
Scenarios for May and June suggest potentially lower fuel moisture and fire behavior 
indices in much of BC in May and June, and some what higher indices in southern 
interior BC in July and August and on Vancouver Island, with anomalies increasing with 
time. The negative anomalies are due to the substantial increase in summer precipitation 
in the climate scenarios used, which may negate the effect of increasing temperature on 
evapotranspiration.  Frequency distributions of days in the fire season by fire danger 
class were developed for a number of locations in BC a means to portray the magnitude 
of changes in a way that is meaningful to fire preparedness planning.   
 
A model was also developed to predict lighting activity from NCEP reanalysis data 
(Moore et al. 2010a).  Applying this to future climate scenarios suggests a modest 
increase in lighting activity in interior BC, mostly in May,  associated with a warmer, 
moister atmosphere in future climate scenarios. 
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Introduction: 
 
Average global temperatures are expected to increase between 1.3 and 1.7 ºC by 2050 
(Meehl et al. 2007), although regional variation in temperature and precipitation change 
is expected, with greater temperature increases in northern regions. Average 
temperatures have increased throughout much of British Columbia in the 20th century, 
with the largest increases seen in northern BC (BCWLAP 2002), although summer 
precipitation also increased over the same period.  Future increases on the order of 1 to 
4ºC per century are projected by various climate models (BCWLAP 2002).   
 
Approximately 20 million ha of forest and wildland were burned by wildfire in BC 
between 1920-2007, with substantial losses of forest resources, fire management costs, 
and impacts on communities.  Flannigan et al. (2002) predicted an increase in seasonal 
fire severity rating and an increase in fire season length of 2-3 weeks in BC by the year 
2085.  Recent work by Flannigan et al (2005) suggested a 74-118% increase in average 
area burned in Canada by the end of this century (3xCO2 scenario). However, results for 
BC were less conclusive.  Further work is needed to develop plausible future fire risk 
scenarios in BC to guide adaptation strategies.  Indeed the ability to forecast impacts of 
climate change on wildfire activity in British Columbia was identified is a key uncertainty 
in a review of climate change impacts on forest management (BCMOFR 2006). 
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Objectives: 
 
The objectives of this project were to: 
 
1. Implement the Canadian Forest Fire Weather Index System and snow 
accumulation/ablation models in the BioSim system and enhance climate normals 
databases with BC fire weather station data as a means of downscaling/translating GCM 
model output and projecing likely fire weather under climate change.   
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2. Examine the influence of winter and summer synoptic circulation patterns on weather 
conditions important to fire occurrence and growth and teleconnections to large scale 
ocean atmosphere cycles (PCO/ENSO) specifically a) correlations between winter 
circulation patterns, snow pack, timing of spring melt and summer drought conditions 
and b) relationships between summer synoptic circulation patterns, fire weather index 
components and lightning occurrence.    
 
3. Develop spatial representations of historical fire weather and likely future fire weather 
under climate change.  
 
4. Develop spatial models of annual and monthly wildfire risk and activity, including fire 
weather and other covariates, and use to project future area burned frequency 
distributions.  
 
 
Accomplishments/Deliverables  
 
The project objectives were substantively realized and in some cases exceeded through the 
preparation of  7 journal articles and reports, which should be consulted for specific methods and 
results.   Knowledge transfer was also accomplished by delivery of a presentation and 4 posters 
at 3 workshops and participation by many of the project team in the Climate Change and Fire 
Management Research Strategy Forum, February 17-19, 2009, Victoria, BC. 
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