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Abstract: This paper uses the split window method realizing assimilation of MODIS thermal infrared
temperature. The method is simple to calculate, and easy to achieve massive data process, which meets
application requirements of earthquake monitoring and prediction according to infrared remote sensing. After
calculation for different time frequency and spatial range, according to correlation analysis for time series of
assimilation temperature and geotemperature in meteorological station, the results show that the correlation
between the inversion temperature and the daily geothermal temperature can reach 0.7, and it’s up to 0.9 of
assimilation temperature and monthly mean geotemperature,this can certify availability of MODIS assimilation
temperature.
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Fig.1 Average radiation rate of MODIS band 31, 32 with various land cover types (&3, &5 are radiation rate of band31, 32)
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Table 1 Corresponding relation between different observational angle and split window algorithm

AL R A A, As B, B, By c
0 1.035 900 0.197200  -0.097900 0579100  -0.273900 1900 100  -10.111 600
10 1.036 795 0.137479 0779710 3.689 217 3.106 180 3103759  -6.127 762
20 1.044 804 0.146 218 -0.703396  3.329 990 2.665 469 2519309  -8.363 370
30 1.042 656 0.164 979 -0.486 698  2.345 165 1.721 391 2.047930  -8.141 555
35 1.037 679 0.198521  -0.083390 0495150  -0229573  0.506 885  -8.076 965
40 1.040 700 0.198900  -0.074500 0490000  -0.430300 1965600  -10.725 400
42 1.048 104 0.148 816  -0.684510  3.309 761 2.493 418 3236099  -7.828 662
44 1.054 247 0.136 640  -0.846 670  4.041 592 3.243 133 3.574425  -8.530 254
46 1.062 509 0.117349  -1.086 441  5.199 598 4.066 428 4.687 875  -9.166 243
48 1.061 342 0.131298  -0.942493 4514910 3.729 669 3765738  -9.156 997
50 1.039 794 0.184292  -0252622 1265354 0.718 182 1915249 -6.534 447
52 1.022 413 0211717 0.180 894  -0.596373  -2.085998 2201612  -3.840 675
54 1.020 920 0217684 0262985  -1.024 111 -2.338868 1649205  -3.705 193
56 1.003 505 0.238 441 0.651 673 -2.671440  -4.806 806 2019619  -1.375376
58 1.008 580 0.225 893 0497383  -1.981070  -3.784228 2727364  -1.444 405
i 1.037 330 0.177 029 0296360  1.532 456 0.519 613 2521385  —6.875 260
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Fig.2 The example of assimilation procedure of the temperature files
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Table 2 The correlation coefficient between assimilation of LST and MODIS thermal infrared band

B a(38.8°N, 91.3°E)
pang-

b(20.4°N, 96.8°E)

¢(30°N, 100°E) d(27.6°N, 105.5°E)

ch20 ch21 ch31 ch20 ch21

ch20 ch21 ch31 ch20 ch21 ch31

SIEIREE 0972 0983  0.997 0.726  0.897
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Fig.4 The daily mean profiles of assimilation of land surface temperature (LST) and geotemperature of Ganzi, Yibin, Maerkang,

Kangding area
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Table 3 The correlation coefficient between assimilation of LST (20x20p) and daily mean geotemperature

b 2 HAHE HEHIE LRG3 (i FREHIE
T 0 cm 40 cm 0 cm 40 cm 0 cm 40 c¢cm 0 cm 40 cm
IR 0.511 0.439 0.703 0.584 0.566 0.518 0.507 0.427
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Table 4 The correlation coefficient between assimilation of LST (20x20 p) and monthly mean

W 2k HHE HHIE Lh R bR B IR
T 0 cm 40 cm 0 cm 40 cm 0 cm 40 cm 0 cm 40 cm
AR 0.704 0.658 0.904 0.816 0.821 0.817 0.703 0.695
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Table 5 The correlation coefficient between assimilation of LST of different regional ranges and monthly mean

geotemperature
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