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The goals of the Leopold Institute are to develop 

the knowledge needed to protect and preserve 

wilderness and the ecological and social values 

derived from it, and to communicate and apply 

this knowledge to management agencies and 

other user groups. Visit our web site at 

http://leopold.wilderness.net

National 

Fire Plan

We mapped WFU risks and 

opportunities and evaluated

effects of fire suppression on 

adjacent lands for 3 National 

Parks and 2 Forest Service 

Wilderness Areas.

Opportunities for WFU

Risk Assessment
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The probability that fire will spread to 
each pixel on the landscape before the 
end of the fire season is calculated for 
each of the Least Accumulative Spread 
Time maps (T). 

The probability that fire will reach each pixel 
before a significant rain event occurs is 
calculated from the Least Accumulative 
Spread Time and the frequency of fire-
stopping rain events. 

Pburn2  =  1  - P(significant rain)

Overview of BurnPro:
The GIS model BurnPro predicts the average annual probability of

burning for every pixel in a raster landscape. BurnPro uses topography, 

historic weather, fuels maps, and historic ignition locations to estimate 

the likelihood of burning given the speed and direction a fire might burn 

from any ignition point, the length of the fire season, and the frequency 

of fire-stopping rain events during the fire season.
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Estimates of probability of 

burning identify where the 

greatest opportunities for WFU 

are. High probabilities indicate 

where WFU opportunities are 

relatively common or frequent, 

while low probabilities indicate 
where opportunities are 

relatively rare.  

This information is useful for 

fire management planning and 

supporting the go/no-go 

decision.

Rain Frequency

June            2.43

July             1.29

August        1.40

September  1.25

Probability of burning
=

Pburn1  x  Pburn2

Wildland urban interface areas with 
high probability of burning can be 

prioritized for fuel treatments.

Fire can be a risk or benefit to 

Mexican spotted owl habitat 

depending on severity.  Probability 

of burning can be used with fire 

severity predictions to prioritize 

fuel treatments.

Fire stewardship is improved with information about how the probability of 
burning varies across a landscape: 

Average annual probability of 
burning from lightning ignitions in 
the Selway-Bitterroot Wilderness.

Length of Fire Season

Length of fire season varies across the 

landscape and between years. Longer 

fire seasons may be more common as 
the climate changes. We ran BurnPro 

using two different estimates for 

season length (below) and examined 

the difference in model outputs  (right). 

On average, there is little difference 

due to fire season length. However,  
some areas may be more sensitive 

to a longer season.

(a) Current length of fire season and 
(b) length of  fire season shifted uphill 
by 500m. 

a b

Relative difference between 
model output generated using 
the two maps shown at left. 

Challenges for Restoration
Large differences indicate where it may be 

especially difficult to restore fire to a natural 

frequency due to fire suppression on adjacent 

lands. 

We evaluated how fire suppression on 
adjacent lands can affect opportunities 

for Wildland Fire Use and restoration. 

We ran BurnPro for two ignition 

scenarios and examined differences 

between them.

Probability of burning for (a) all lightning 
ignitions, and (b) only lightning ignitions 
that occur where Wildland Fire Use is 
allowed in the Fire Management Plan. 

a b

The relative difference between the two probability maps 
shown at left.

Risk assessment, prioritization, prevention planning

• Where is fire most likely to burn?  

Evaluate management objectives, cross-boundary planning

• Where are opportunities for Wildland Fire Use?  

• What is the effect of suppression on adjacent lands?

Fire Management Planning (FMP), go/no-go decision support


