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A method for fire detection using Landsat 8 data

HE Yang'?, YANG Jin'", MA Yong', LIU Jian-Bo', CHEN Fu', LI Xin-Peng', YANG Yi-Fei'
(1. Tnstitute of Remote Sensing and Digital Earth, Chinese Academy of Science, Beijing 100094, China;
2. University of Chinese of Science, Beijing 100049, China)

Abstract; Traditional fire detection methods use the high temperature emission characteristics in mid or
thermal infrared bands of the MODIS or AVHRR data to extract burning area. It is very hard for these
methods to identify small fire regions such as sub-pixel due to the limitation of spatial resolution. Re-
cently researchers have found that shortwave infrared (SWIR) data can also be used to identify and de-
tect high temperature targets. Compared with the thermal infrared data, SWIR has a big discrimination
against different features with different temperature. Thus it can identify accurately the location of high
temperature targets. In this paper, we acquired fire point products by using Landsat-8 OLI data which
has spatial resolution up to 30 m. The main procedure includes two steps. The improved Normalized
Burning Ratio Short-wave (NBRS) is calculated at first to adaptively acquire suspected fire points based
on the spectral characteristics of fire points in the near infrared and shortwave infrared. Then most false
positive points are excluded based on the relationship between peak value in shortwave infrared band of
fire points. This algorithm is capable of detecting the burning area around 10% in one pixel. With the
premise of avoiding the interference of cloud and constructions, it can also keep a nearly 90% accuracy
and low missing rate around 10% .
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Table 3 Fire detection accuracy
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TLFHHLIX .
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Fig. 13  Fire detection result of Shenyang, figure B: Adap-
tive thresholding method, figure C; After the mistake points
excluding method, figure D Outlier extraction algorithm of
DNFI, figure E; Method based on Mahalanobis distance
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Fig. 14 Fire detection result of Oregon, figure B: Adaptive
thresholding method, figure C. After the mistake points ex-
cluding method, figure D. Outlier extraction algorithm of
DNFI, figure E: Method based on Mahalanobis distance
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Table 4 Accuracy chart of several methods

il gy ik e 3% kR F
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TEFH X ZIHEL 0.417 0.002 0.589
SHEE 0.324 0.035 0.485
AR 0.975 0.138 0.915
MBI LR 0.649 0.002 0.787
SHEE 0.665 0.479 0.584
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Fig.9 Results of the retrieved LSE. The deviation bars are
centered on average bias of retrieved emissivity. The half-
length of the bar is standard deviation of retrieved emissivity
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