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Fig. 1 Monthly mean atmospheric transmittances change with
wavel engths in the infrared spectral region 3. 0~ 14. 0 Hm in the
area (327~ 37°N,112°~ 117E) in January, April and July of 2007
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Fig.4 The temperature differences between LST and the brightness temperature of the FY-3 three IR window chanrels
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Fig. 2 Atmospheric total column water vapor
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Fig. 3 The transmittances of different IR window channels change with surface temperature and total column water vapor
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Synthetic Analysis of the Effects of Water Vapor Absorption in Clear Sky and
Land Surface Emissivity on IR Window Soundings
BASANG', XU Li- sheng®, LIU Hai- lei’, DING Ji- lie’, DENG Xiao— bo®, LIU Zhi— hong’

(1. Tibet Plateau Atmosp heric Research Institute, Tibet Weather Bureauw, L hasa 850000; 2. Atmosp heric Radiation & Satellite
Remote Sensing Lab, Collegeof Atmosp heric Sounding, Chengdu University of Inf ormation T echnology, Cheng du 610225 ;
3.Applied Remote Sensing Research Center, Chengdu University of Inf ormation T echnology, Chengdu 610225, China)
Abstract: In this paper the synthetic effects of water vapor absorption and land surface emissivity (LSE) on IR window sound
ings of land surface temperature (LST) in clear sky condition are investigated mathematically. The formula of the change of
brightness temperature caused by atmospheric water vapor content and LSE is derived from radiative transfer theory at first.
Then, the different attenuation of the transmittances for different IR window channels in various regions, such as the regions un-
der high temperature with high humidity and low temperature with dry condition, is analyzed. In addition, a fitting formula of a
polynomial with two variables for the LST and surface brightness temperature difference AT = (T,— T, ) changed with
water vapor content and LSE is set up.T he com plex effects of atmospheric water vapor content and LSE in three atmospheric
models on the temperature difference AT for different IR window channels are furt her synthetically studied. Finally, the effect of
satellite observation angle on the LST remote sensing is briefly discussed. The results em phasize that for retrieval of LST accu-
rately the thermal IR window channels should be used and atmospheric correction must be carried out, especially in hot and hu-

midity regions. And the LSE effects are important and should be considered simultaneously.
Key words: IR window channels; remote sensing of land surface temperature; radiative transfer; water vapor absorption; land

surface spectral emissivity



