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A temperature and emissivity retrieval algorithm based on
atmospheric absorption feature from hyperspectral thermal infrared data

CHEN Meng-Shuo'*, QIAN Yong-Gang'*, WANG Ning', MA Ling-Ling',
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(1. Key Laboratory of Quantitative Remote Sensing Information Technology,
Academy of Opto-Electronics, Chinese Academy of Sciences, Beijing 100094, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Land surface temperature and emissivity separation ( TES) is a key problem in thermal infra-
red (TIR) remote sensing. However, because of the ill-posed problem and the at-ground radiance’ s
coupling with atmospheric radiance, the retrieval accuracy still needs to be improved. Through explo-
ring the offset characteristic of atmospheric downward radiance, a temperature and emissivity retrieval
algorithm based on atmospheric absorption feature was proposed from hyperspectral thermal infrared da-
ta by assuming that the land surface emissivity is equal between the adjacent channels. Furthermore, an
optimal selection of channels was carried out to improve the efficiency and accuracy of method. The
proposed method can reduce the influence of atmospheric correction error. The simulated results show
that the accuracy is similar to the ISSTES method (Borel, 2008) for high emissivity materials. Fur-
thermore, the proposed method can enhance the retrieval accuracy for low emissivity materials, that is
approximately temperature 0. 48 K and emissivity 2. 1% . The results from the field measured data show
that about 77% of the samples have an accuracy of LST within 1.0 K with the mean of LSEs lower
than 0. O1.
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Table 1 The selected channel groups for retrieval
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1 1134.06 1135.99
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3 1162.99 1164.92
4 1172.63 1174.56
5 1176.49 1 174.56
6 1195.78 1197.71
7 1199.64 1197.71
8 1209.28 1211.21
9 1216.99 1218.92
10 1238.21 1243.99
11 1247.85 1243.99
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Fig.8 The results of the retrieved LST (a) the retrieved tem-
perature compared with the estimated actual temperature (b) the
retrieved temperature bias
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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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