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Land surface temperature retrieval by weak-fixed-parameter method
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Abstract: A land surface temperature ( LST) retrieval algorithm called week-fixed-parameter method was proposed. The
new method is achieved by week-fixed sensitive parameters so as to control information flow from MODIS thermal infrared
data. Based on the thermal infrared radiative transfer theory, a forward retrieval model was established and 14 parameters
were retrieved together. The retrieved parameters included LST, average temperature of atmosphere, six bands’ atmospher-
ic transmittances and surface emissivities in mid-infrared(3 ~5 pum) and infrared(8 ~14. 5 um). The algorithm was tested
with both MODTRAN simulated data and MODIS data. Compared with that of split-window algorithm, MODIS temperature
products and ground truth, the RMSE is 0. 57 K, which is better than that of traditional split-window algorithm. The test
indicates that the weak-fixed-parameter method is effective to retrieve LST.
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Table 1 Correction factor of the whole atmospheric radia
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Fig.1 The change of LST error caused by transmittance error
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Fig.2 The change of LST error caused by emissivity error
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Table 2 Added error of first — guess emissivity from simu

lated data
S B Jifi Ht IKAK
20 0.02 0.1 0.002
22 0.02 0.1 0.002
23 0.02 0.1 0.002
29 0.02 0.02 0.002
31 0.02 0.02 0.002
32 0.02 0.02 0.002

#3 EXH#X MODIS H8 #h#) bk i5 g = (E

Table 3 Emissivity of difference surface features in
Chongqing
B ik i 4t KA
20 0.952161 0.535276 0.973913
22 0.977183 0.648239 0.977433
23 0.973943 0.63211 0.977765
29 0.985331 0.891613 0.984993
31 0.982448 0.955374 0.992336
32 0.98246 0.966883 0.986984
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Table 4  Estimated equations of atmospheric transmit
tances of MODIS bands
TR KMEMENE RCRE SR
0.4 ~4 7o =0.9405 -0.0367w  0.9963 0. 0034
0.4~4 75, =0.8931 —0.0048w  0.9919 0. 00066
0.4~4 755 =0.7628 —0.0032w 0. 9812 0. 00067
0.4 ~4 Ta =0.9029 —0.0928w  0.9999 0.0015
0.4 ~4 73 =1.0004 - 0. 086w 0. 9964 0.0023
1.4 ~4 73 =1.0943 -0. 1471w 0. 9992 0. 0047
0.4~1.4 74, =1.0044 -0.1189w  0.998 0. 0024
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Table 5 Retrieval RMSE from simulated data (K)
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1 10. 84 4.2 1.28 1.08
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Fig.9 Retrieved LST and MODIS LST product (a) Weak fixed-
parameter (b ) Split-window algorithm (¢)MODIS LST product
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