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Comparative analysis between land surface temperatures obtained by field measurement

and satellite remote sensing and its implication in earthquake research

CHEN Shun-Yun, LIU Pei-Xun, LIU Li-Qiang, MA Jin, CHEN Guo-Qiang, HU Xiao-Yan

Laboratory of Earthquake Dynamics Institute of Geology . China Earthquake Administration, Beijing 100029, China

Abstract The satellite thermal infrared remote sensing is getting more and more attention in
earthquake science, for satellite remote sensing has a significant advantage of the space
information. Meanwhile, there exist many key basic problems which should be solved, for
instance, what data are suitable for the corresponding research. In this paper, the relationship
between two kinds of land surface temperatures obtained by field measurement and satellite
remote sensing is studied, based on data from March, 2006 to February, 2008. Our results
indicate that: (1) as for the two kinds of land surface temperatures, the difference at night is
smaller than that of day, and correlation at night is more significant than that of day; (2) No
matter whether it is day or night, the correlation between long period components of the two
kinds of land surface temperature is more significant than that between short period components.

This means that there is essentially no difference between day and night when analyzing
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temperature component of long period. In summary, the relationship between the two kinds of

land surface temperatures is obtained preliminarily, which is helpful to data selectiont.
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satellite and field measurement with time
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Table 1 Correlation coefficients between land surface temperatures by satellite and field measurement
I 1 25 nx e
A A e thgit AR AR Xl 5 93 g iR A3
JXB01 0.9074 0.1395 0.4937 0.9782 0.9633 0. 5666 0.7138 0. 9849
JXB02 0.9124 0. 4007 0.7083 0.9628 0. 9659 0.6682 0.8928 0.9834
JXB03 0.9510 0. 4542 0. 7567 0. 9895 0. 9680 0. 5087 0.6332 0.9952
JXBo4 0.9329 0. 3615 0.7235 0. 9839 0.9722 0. 5517 0. 8670 0.9923
JXB05 0.9392 0.4979 0. 6439 0.9861 0.9645 0.5299 0. 8536 0.9845
JXB06 0. 9200 0. 3409 0.6425 0.9727 0.9622 0.5785 0. 8449 0. 9820
JXB07 0. 9095 0.2537 0. 5544 0. 9666 0.9789 0. 5828 0.8521 0. 9968
JXB08 0.9337 0. 3860 0. 8069 0.9918 0.9599 0.5115 0. 8452 0.9891
JXB09 0.9103 0.2433 0.6164 0.9576 0. 9664 0.5136 0. 8440 0.9867
JXB11 0. 8870 0.4117 0.6610 0.9299 0. 9665 0.6529 0. 8270 0.9842
JXB12 0. 9556 0.2262 0. 6481 0.9935 0. 9807 0.5744 0.7708 0.9950
JXB13 0.9384 0. 3754 0.7499 0.9915 0.9679 0.4927 0.7430 0.9935
JXB16 0.9137 0.2766 0. 4468 0. 9656 0.9770 0.4797 0.7921 0. 9956
JXB18 0. 9370 0.1841 0.6203 0. 9856 0.9752 0.5252 0. 8566 0.9950
JXB19 0.9266 0.3432 0.5349 0.9787 0.9709 0. 5403 0. 8256 0.9893
JXB20 0. 9380 0. 3785 0.8103 0. 9810 0.9732 0. 5642 0. 8306 0.9963
JXB21 0. 9296 0.2324 0.5333 0.9891 0.9764 0.4950 0.8178 0.9958
JXB22 0.9218 —0.0038 0.5161 0.9732 0.9694 0.4845 0. 8224 0.9916
JXB23 0. 8983 0.1903 0. 6406 0. 9634 0. 9664 0.4983 0.7439 0. 9887
IXB24 0.9248 0.2562 0.4979 0. 9890 0.9652 0.5142 0.7052 0.9927
JXB25 0.9121 0.0729 0.4627 0.9657 0.9768 0.4174 0. 7586 0.9975
JXB26 0.9127 0.1144 0.4616 0.9692 0.9663 0.3863 0.7923 0. 9940
IXB27 0.6270 0.0624 0.7251 0.9843 0.8177 0. 4380 0. 9356 0.9821
JXB28 0.9300 0. 2859 0.5492 0.9790 0.9651 0.4384 0.7843 0. 9890
JXB29 0.9302 0. 3820 0. 8204 0.9829 0. 9659 0.5548 0.7629 0.9911
JXB30 0. 9269 0.2260 0.5832 0.9770 0.9717 0.4022 0. 8199 0. 9966
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Fig. 6 Variation of different components of land surface temperatures on day
(a) High frequency part; (b)Mid frequency part; (c¢)Low frequency part.

The value at down—right is correlation coefficient; Red, by satellite; blue, by field measurement.
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The value at down—right is correlation coefficient; Red, by satellite; Blue, by field measurement.
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