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Tab.1 Emissivities of typical urban land surface covers

WeBr  YPOEER ) R Nzl B

10 8.125~8.475 0. 985 0. 961 0. 964
11 8. 475~8. 825 0. 983 0. 963 0. 969
12 8.925~9. 275 0. 982 0. 969 0.973
13 10. 25~10. 95 0. 980 0. 974 0. 977
14 10. 95~11. 65 0. 981 0. 976 0. 979
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Fig. 1 Flow chart of urban land surface component temperature inversion
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Tab. 2 Relation coefficient of vegetation, soil and impervious

surface for different bands

- it Bk h
fidE
a b a b a b

10 0. 0949 0. 9354 0.1128  0.9996 0.1078 0.9992
11 0.0917 0. 9075 0. 1045 0. 9902 0.1010 0.9992
12 0. 0845 0.9101 0.0960  0.9994 0.0896 0.9992
13 0.0725 0. 9268 0.0786 0. 9999 0.0781 0.9992
14 0. 0654 0. 9485 0.0762 0.9993  0.0752 0.9992
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Tab.3 Equations for atmospheric transmittance evaluation

K kI w

BBt ) il T A R?
) T (g/cm?) -
0.4~1.6 7=0.977750-+0. 080064w 0. 966012
"7
1 1.6~3.0 ¢=1.054186+0.129376w 0. 998605
0.4~1. =0. 982454-+0. 090087w 0. 994170
X7
1.6~3.0 7=1.070102+0.121624w 0.998613
0.4~1.6 7=0.974794-+0. 080009w 0. 966031
"7
1 1.6~3.0 7=1.063042+0.121788w 0. 998456
0.4~1.6 7=0.980416-+0.090075w 0. 994220
=
1.6~3.0 ¢=1.043872+0.115685w 0. 998541
g5 0.4~1.6 £=0.975162-+0. 080050w 0. 966081
12 1.6~3.0 7=1.045476+0. 124187w 0. 998234
P 0.4~1.6 7=0.984939-+0. 090022w 0. 994048
N 1.6~3.0 7=1.059789-+0. 115495w 0. 998670
0.4~1.6 7=0.976448-+0.080016w 0.966065
JEE=
13 1.6~3.0 7=1.073841+0. 130655w 0. 998736
P 0.4~1.6 7=0.980785-+0.090078w 0. 994651
N 1.6~3.0 7=1.089023-+0. 142756w 0. 998509
0.4~1.6 7=0.978201-+0. 080009w 0. 966070
S
u 1.6~3.0 7=1.043711+0.118079w 0.998113
P 0.4~1.6 7=0.980226-+0. 090058w 0.994238
A 1.6~3.0 7=1.058109+0. 132659w 0.998767
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Fig. 3 Result of component temperature retrieval((a); vegetation; (b) :soil; (¢): impervious surface)
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Fig. 3 Scatter plot of component temperature retrieval result and split-window algorithm result on pure pixels

((a): vegetation; (b): soil; (¢): impervious surface)
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Tab. 4 Comparation of the retrieval results and the

measured data(C )
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Land Surface Component Temperature Retrieval for Urban Scale
Based on ASTER Image

ZHENG Wenwu " ? and ZENG Yongnian '
(1. School of Geoscience and Info-Physics, Central South University . Spatial Information Technology and Sustainable

Development Research Center of Central South University, Changsha 410083, China;

2. School of Resource Environment and Tourism Management , Hengyang Normal University, Hengyang 421008, China)

Abstract: Land surface component temperature has more significant physical meaning, and it reflects the

actual distribution of temperature more significantly. Meanwhile, its retrieval algorithms have no need for

hypothesis that components in pixels have the same temperature. Although the multi-angle retrieval algo-

rithm of component temperature has become mature gradually, its application in the studies on urban ther-
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mal environment is restricted due to the difficulty in acquiring urban-scale multi-angle thermal infrared da-
ta. Therefore, based on the existing multi-band remote sensing data, access to appropriate urban-scale
component temperature is an urgent issue to be solved in current studies on urban thermal infrared remote
sensing. In this paper, a new algorithm to retrieve land surface component temperature for urban area had
been proposed. It took advantage of ASTER data, and evaluated mean emissivity of pixels based on linear
spectral unmixing, retrieved atmospheric water vapor content from MODIS NIR bands, and used Newton
’s iterative method to obtain atmosphere average temperature. Finally, an experimental study of this algo-
rithm had been conducted and the retrieval result had been validated using some measured data. The re-
sults showed that: (1) the results of component temperature retrieval algorithm and split window algo-
rithm of pure pixels have high correlation coefficient and the correlation coefficient of vegetation is the
highest; (2) compared with the measured data, biases of the retrieval result ranged between 0. 2 and 1. 4°C, and

the vegetation component temperature among different components had the smallest bias value.

Key words: component temperature; ASTER; thermal remote sensing; Changsha



