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What is fire 
refugia?

•Locations

• Unlikely to burn (low fire frequency) 

AND/OR

• When burned, it is more tolerant of 
fire (low fire severity)



Potential Factors for Fire Refugia

• Large Scale
• Topographic

• Climate

• Vegetation 
Composition

• Small Scale
• Topographic

• Weather

• Fuel

Stochastic Process 

P(refugia) = f(topographic, Climate, Vegetation)



P(fire|climate)
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P(vegetation)
Is it forest? What type of forest?



P(fire|topographic)

Objective:

• Develop a topographic template for 
fire refugia

Method:

• Bootstrapping from historical fire 
severity

• Create relative probability of low 
severity

• Create relative probability of high 
severity



Reference Data (MTBS)

• Forest land only

• Exclude 5 pixels from fire 
perimeter

Population

• Model 1: low severity vs other

• Model 2: high severity vs other

Severity Class of Interest



Modeling

Modeling each year separately

Random forest

5000 random samples of each class

50 replicates for each year

Aggregate to yearly output

Stack predictions from 1985 to 2019



Topographic Variables

• Continuous Heat-Insolation Load Index (CHILI)
• a surrogate for effects of insolation and topographic shading on evapotranspiration 

represented by calculating insolation at early afternoon, sun altitude equivalent to 
equinox.

• Multiscale Topographic Position Index (mTPI)
• The mTPI distinguishes ridges from valley forms

• Physiographic Diversity
• an index of the diversity of physiographic types. It was calculated using the Shannon 

diversity index at multiple-scales (km): 115.8, 89.9, 35.5, 13.1, 5.6, 2.8, and 1.2.

• Topographic diversity
• a surrogate variable that represents the variety of temperature and moisture 

conditions available to species as local habitats.









1985 2000 2019 Relative 
Probability

… … =

Aggregation of Annual Prediction

OOB: 0.193 OOB: 0.264 OOB: 0.237
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Late-Successional Forest Reserve (LSR-310)
Fire Refugia Map NSO Nesting Forest Maps
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Thank You!
Questions?


