
Consequences and Spatial Variability of Burn Severity for Four 2003 Montana Wildfires

Conclusions

• BARC maps are much more indicative of postfire
vegetation condition than postfire soil effects and 
may have limited application to predict hydrologic
response.

• BARC maps derived from 20 m or 30 m resolution
satellite imagery may be less able to capture the 
fine-scale heterogeneity of 5 m hyperspectral data.

• Inaccurate burn severity classifications may lead to
unnecessary and/or costly treatments with long-
lasting ecological impacts such as the introduction 
of non-native species.

Introduction

Characterizing mixed severity fire regimes in 
the northern Rocky Mountains is challenging. 
Complex fire effects and responses create 
multi-aged vegetation mosaics composed of 
many species with variable resistance to future 
disturbance. We need quantitative, ground-
based indicators of burn severity that are 
mappable and scalable.

• We measured or derived 80 overstory, understory,
surface or soil variables across the range of burn
severities represented at 22 field sites.

• We characterized spatial variability in postfire
effects at scales of 2-130 m within a nested
sampling design.

Which of the ground-based features scale up to the 
remotely-sensed maps of burn severity?

• Canopy density correlated well to spectral 
indices used to make BARC maps.

• New litter depth correlated well to 
dNBR due to postfire needle cast.

• Old litter and duff depth may be better 
correlated to spectral indices where
vegetation consumption was extensive.

Where do we go from here?

Aerial hyperspectral data may provide 
more accurate estimates of green and 
nonphotosynthetic vegetation, litter and
soil fractions

To learn more about our project, please visit our website, 
http:// www.cnrhome.uidaho.edu/burnseverity
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Methods

The USFS Remote Sensing Applications 
Center (RSAC) produces Burned Area 
Reflectance Classification (BARC) maps
from available satellite imagery.

• Spectral reflectance of burned 
& unburned vegetation

• Spatial variation in fire effects

What are mappable features of the burned landscape?

What have we learned about mapping burn severity?

• Burn severity can be remotely sensed and mapped.

• Remote indicators of burn severity were 3 times more   
sensitive to fire effects on vegetation than on the ground.

• The NBR may be better correlated with immediate postfire 
effects; as time since fire increases, the dNBR may be more useful.

• High severity burns were the most spatially homogeneous, 
while low severity burns were the most spatially heterogeneous.

2 sensors:
SPOT 4 Xi &
Landsat 5 TM

2 spectral indices:
NBR: a ratio 
of short -wave 
infrared &
near-infrared bands

dNBR: subtract postfire
from pre-fire NBR values

BARC maps are used by BAER
(Burned Area Emergency Rehabilitation) teams to
identify areas at risk and prescribe rehabilitation treatments.
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