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Most landscape fire assessments are complex 

–

But a fast, simple, cost-effective approach 

exists
A simple metric of landscape fire exposure developed in Alberta, 

Canada 

Landscape Ecology 36, 785-801 (2021)

Hazard Fuel (1)

Other land cover types (0)

There are 80 pixels within 500 m –
how many can transmit fire to me?

Σ hazard fuel pixels         75
total pixels                   80

94% exposure

= 0.94=
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In Alberta, Canada, and Portugal –

fires burn high exposure areas 

preferentially 
• Exposure based on 2007 fuel map

• Checked fires that followed (2007-2019)

• 2,331 fires that burned 2,606,387 ha

Landscape Ecology 36, 785-801 (2021)
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Configuration of exposure matters –

wildfires travel along wind-driven 

trajectoriesFire disasters involve strong winds from a set direction, but most landscape 

fire susceptibility and risk assessments are omnidirectional

Slave Lake, Alberta 2011Kelowna, British Columbia 2003

35 km h-1 winds gusting 
at 50 km h-1 or greater 
1,000 evacuated
Village 90% destroyed
$78M insured damages

80 km h-1 winds
7,000 evacuated
480 homes destroyed
$700M insured damages

40 km h-1 winds
90,000 evacuated
2,500 dwelling units destroyed
$3.6B insured damages

60-70 km h-1 winds
27,000 evacuated
239 homes destroyed
$200M in damages

(Photo sources: Andy Clark/Reuters; Town of Slave Lake; Twitter.com/Jerome Garot/EPA; Edith Loring-
Kuhanga/Facebook)

Fort McMurray, Alberta 2016 Lytton, British Columbia 2021
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Calculate exposure 
from fuel layer

Simplify to map high 
exposure (≥ 60%)

Assess configuration of exposure around a locale of interest



Check overlap with real fire paths – define “viable” trajectory  

• Sampled 573 trajectories within wildfires

• Average intersection with high exposure = 79%

• Median intersection = 99%

• Viable trajectory defined as “at least 80% 
intersection  with high exposure”



Map viable fire pathways with radial graphs – inform local scenarios, 

strategies
Jasper, Alberta

Viable Trajectories
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Summary

Forest Resource Improvement 
Association of Alberta (FRIAA)

Institute for Catastrophic Loss 
Reduction

National Research Council of Canada

Yellow shading shows the count 
of communities in a given Forest 
Area where the directional 
trajectory (5-15 km) aligns with 
high exposure.
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• Map a simple metric of fire exposure based 
solely on proximity to hazardous fuels

• Define viable fie paths by sampling intersection 

of past fire trajectories with high exposure areas

• Use radial graphs to map viable trajectories 
around a point of interest (i.e., community, 

neighbourhood, asset, infrastructure etc…)

• Summarize for large regions, explore local 
scenarios, refine analysis

• Prioritize limited suppression resources

• Assess evacuation vulnerabilities

• Plan proactive mitigations (fuel reduction 

treatments; strategic containment lines)
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