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Presentation Outline

• Wildfire management in Canada: 
Overview

• Wildfire situational awareness and 
preparedness

• Spring wildfire activity in Alberta

• Horizon scanning and foresight: 
Challenges and opportunities 



8,000 wildfires/year
2.25 million ha/year



Approximately 40% of wildfires are caused by lightning, 
but they account for about 80% of the total area burned.



• Stocks (2002)

 3% of wildfires > 200 ha = 97% of 
area burned (1959 – 1997)

• Updated to 2017

 4% of wildfires > 200 ha = 99% of 
area burned



1995: Minimum reporting size changed from 0.1 to 0.01 ha
2004: OTR and XA wildfires were reported 



May accounts for 23% of the total number of wildfires and 55% of the total 
area burned March 1 – October 31 (1990 – 2019). Lightning causes 17% of  
wildfires; humans cause 83% of wildfires in May. 





CIFFC R Us

Coordinates resource 
sharing, mutual aid, and 
information sharing;

Facilitate communication, 
cooperation, coordination 
and collaboration to 
advance wildland fire 
management in Canada.

CIFFC 2.0...?



May 11 – 15, 2011
22 on-going fires + 189 new starts = 211 fires

53 new fires in Lesser Slave Area May 14 – 15, 2011 
(all except 2 were human-caused fires)



2015 Resources

1,128 imported
fire fighters

Resource
Request Orders: 
14 agencies

4 - 5 days
(in Canada)

~20 days
~10 days with 
agreement in 
place (outside 
Canada) 

Alberta 2015



2011 – 2019: 120,000 person days imported vs 
35,000 person days exported

Alberta Wildfire Management Branch
Resource Exchange



2017 British Columbia Fire Season

• 1,347 wildfires burned 1.2 million ha 
(worst fire season on record)

• Over 220 wildfires started July 6 - 8

• 65,000 people displaced

• Provincial emergency declaration  
July 7 to Sept. 15  (70 days!)

• Canadian Armed Forces assisted (first 
time since 2003) 



British Columbia reported 173 wildfires on July 7, 2017



Wildland Fire Management Approach 

Zonation (based on suppression priority)

Response Types:

• Full suppression response zone

• Modified suppression response zone

• Monitored/no response zone

No zonation (risk-based appropriate response)

• Manage risk on a fire-by-fire basis to balance 
negative impacts, response costs, positive 
impacts, and land use objectives



Tymstra C, Stocks BJ, Cai X, Flannigan MD (2019) Wildfire 
Management in Canada: Review, challenges and opportunities. 
Progress in Disaster Science DOI:10.1016/j.pdisas.2019.100045















Wildfire management consists of six phases: 
prevention, mitigation, preparedness, response, 
recovery, and review. Wildfire preparedness deals with “readiness” 
and being able to cope with an anticipated wildfire situation.

Firefighting resources are prepositioned based on a situational 
awareness of what is projected to happen tomorrow. 

Bigger, Hotter and Faster Wildfires…More Disasters!

Preparedness…







At 4,000 kW/m aerial suppression resources become 
challenged and at 10,000 kW/m are ineffective at directly 
controlling the fire line

Fire Intensity (kW/m)

Wotton et al. (2017) Environmental Research Letters
Potential climate change impacts on fire intensity and key 
wildfire suppression thresholds in Canada

The frequency of the number of days when fire intensity 
exceeds a threshold of 10,000 kW/m will double in 
some regions in the northern and eastern boreal forest



• Extended wildfire seasons
• More extreme weather events (i.e. wind)
• Extended periods of drying 
• More wildfire arrivals?

More 
area 
burned

Lightning wildfires have increased 2 – 5 %/year since 1975 in 
the boreal forest Veraverbeke et al. (2017), Nature Climate 
Change 7, 529-534

Climate Change Wildfire Impacts



Canada BC
2017  5,305 wildfires 3,346,768 ha  1,265 wildfires 1,212,134 ha
2018  6,845 wildfires 2,266,588 ha  1,999 wildfires 1,348,522 ha



Wildfire Disasters in Canada by decade











Statistical visualization techniques applied 
in health and finance sciences... 

Introduction to statistical methods for 
biosurveillance (Fricker 2013)

Tymstra C , Woolford DG, Flannigan MD (2019) Statistical 
surveillance thresholds for enhanced situational awareness of 
spring wildland fire activity in Alberta, Canada. Journal of 
Environmental Statistics 9(4), 1-26.



1990 – 2019: Characterization of 78 May wildfires > 1,000 ha  







• We applied univariate EVT and the Pareto Principle using the peak over threshold 
(POT) approach to model IA and BH escape risk.

• POT technique models exceedances (peaks) of high pre-determined thresholds and 
approximates the distribution of the right-tail outliers using the generalized Pareto 
distribution.





IA May Escapes (3-day rolling sum) 0.98 quantile point estimate: 
17.48 (16.01 – 20.87)
BH May Escapes (3.day rolling sum) 0.97 quantile point estimate: 
22.99 (19.68 – 28.25)

IA

BH



There is a need to create an environment that is 
more understanding and accepting of risk.

This requires innovative and integrated approaches 
to manage a future world with more wildfire. 

This includes the application of advanced statistical 
approaches.


