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Genetic algorithm based surface component temperatures retrieval
by integrating MODIS TIR DATA from Terra and Aqua satellites

SUN Ke'?, CHENG Sheng-Bo'*
(1. College of Geoexploration Science and Technology, Jilin University, Changchun 130026 ,China;
2. Institute of Earthquake Science, China Earthquake Administration,Beijing 100036 ,China)

Abstract: The component temperatures are key parameters in the environment problems. The multi-angle thermal infra-
red data are important for the retrieval of component temperature. MODIS ( Moderate Resolution Imaging Spectroradiom-
eter) is one of the sensors onboard EOS-Terra and EOS-Aqua, two sun-synchronous polar orbiting satellites. The sensi-
tivity analysis shows that the same MODIS bands of Terra and Aqua satellites measures in the same behavior under the
same variations of atmospheric water vapor, solar and viewing geometries. These MODIS bands may be considered to be
the observations of a satellite at two viewing angles and two viewing times. In the study, the foliage and soil component
temperature were retrieved by integrating these MODIS data. Based on linear thermal infrared radiation model, the bands
32 and 33 in Terra-MODIS, or the band 32 in Terra-MODIS and Aqua-MODIS, were separately used to retrieve the veg-
etation cover ratio, soil component emissivity and temperature, foliage component emissivity and temperature by emplo-
ying genetic algorithm in Huailai area, Hebei Province. By comparing with the synchronous field measurements, the
maximum error in the component temperatures is less than 1°C for the integrated Terra/ Aqua MODIS data, 0.4C smal-
ler than that by just Terra-MODIS data. However, for a pixel, its component temperatures are different by such two
group data.
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Fig.1 The layout of directional radiance of non-iso-
thermal mixed pixel
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Fig.2 Thermal infrared images of surface component
temperatures in Huailai area on June 15, 2005
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Table 1 Inversion results with different population size
and maximum iterative times (Pc =0. 9, Pm =
0.05)
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(Pm) 43585 %€ 4 : Popsize = 100, Maxgen = 150, Pc =
0.9,Pm =0.05. AT, [ E 15 B AHRL S50

F2 FAEHZHMEMT R E R ES R ( Popsize =
100 ,Maxgen =150)
Table 2 Inversion results with different crossover and mu-
tation probability ( Popsize =100 ,Maxgen =150)

PC=0.5 PC=0.7 PC=0.9
Pm

T, T, Aver T, T, Aver T, T, Averr

0.02 308.40 304.15 3.11 310.46 304.98 1.66 310.32 305.95 1.25
0.05 310.85 307.52 0.92 310.19 305.27 1.65 311.27 306.01 0.74
0.1 312.55305.19 1.10 310.17 306.41 1.09 310.26 305.26 1.62
0.2 311.45 307.48 0.75 309.29 305.17 2.15 310.75 305.61 1.20
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Table3 The retrieval result of land surface component
temperature and vegetation cover ratio in huailai
area
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Fig.3 Soil and vegetation component parameters retrieval by
band 32 and 33 in Terra-MODIS data at 11:12 on June 15,
2005. (a)Vegetation cover ratio, (b) soil component temper-
ature , (¢) foliage component temperature , (d) soil component
emissivity of band 32 , (e) foliage component emissivity of
band 32, (f) soil component emissivity of band 33, and( g) fo-
liage component emissivity of band 33
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Fig.4 Soil and vegetation component parameters retrieval by
band 32 in Terra-MODIS and Aqua-MODIS at 11:12 and 12
50 on June 15, 2005. (a) Vegetation cover ratio, (b) soil
component temperature at 1112, (¢) foliage component tem-
perature at 11:12,(d) soil component temperature at 12 ;50 ,
(e)foliage component temperature at 12:50, ( f) soil compo-
nent emissivity at 11;12, and( g)foliage component emissivi-
ty at 11:12
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Table4 Comparison between retrieved parameters and
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