Using a 1 Year Post Fire Extended Assessment to Determine
Appropriate NBR and Vegetation Indices, and Their Efficacy
for Assessing Burn Severity in Rangeland Ecosystems

Abstract
The Normalized Burn Ratio (NBR) is an index based on remote
sensing data and is used to calculate the extent and severity of a fire.
There are two strategies of NBR, initial assessment and extended
assessment; the latter being more representative of burn severity.
The NBR assessment type chosen depends on the timing of the
imagery used to assess burn severity. The NBR has proven to
respond consistently well in forested ecosystems due to high amounts
of vegetation. However, it is not a good indicator of burn severity in
rangeland ecosystems due to low vegetation and high bare ground
reflectance in rangelands. Previous work at ISU’s GIS Center has
determined the potential of using a modified NBR to circumvent the
negative effects that remote sensing imagery generates due to
vegetation and bare ground characteristics. Higher spatial and
spectral resolution data may more accurately correct for these
negative effects. This study applies a one year post fire extended
assessment NBR and two modified NBR algorithms to Landsat
imagery. This study also demonstrates the use of vegetation indices
applied on a higher spatial resolution Quickbird image for burn severity
assessment.
Introduction
The objective of the NBR is to highlight areas that have been burned
and differentiate the levels of burn severity that occurred within a fire.
Utilizing Landsat TM/ETM+ imagery, the NBR was developed
integrating the two bands which respond most to fire, Landsat bands 4
(Near Infrared (NIR) at 0.83 ym) and band 7 (Short Wave Infrared
(SWIR) at 2.21 um). The NBR developed using Landsat in forested
ecosystems is as follows:

NIR — SWIR

NIR + SWIR
In this study we explore ways to modify this NBR equation to one that is
more applicable to rangeland ecosystems. A study area, located in
Southeast Idaho’s Upper Snake River Plain, is used to demonstrate the
modified NBRs. The study area is a sagebrush-steppe rangeland
ecosystem, consisting primarily of native and non-native grasses, forbs,
and many shrub sub-species of sage and rabbitbrush. The
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