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soil component temperatures( Huailai, 2005)
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Modeling soil component temperature distribution

by extended CUPID model
Huang Huaguo', Xin Xiaozhou"’, Liu Qinhuo', Liu Qiang', Chen Liangfu', Li Xiaowen"*’
(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing App lications, Chinese Academy of Sciences,
Beijing 100101, China: 2. Center for Remote Sensing and GIS. Beijing Normal University. Beijing 100875, China:

3. Department of Geography and Center for Remote Sensing, Boston University, Boston MA 02215, USA)
Abstract: In order to help understand land surface energy balance processes and improve the inversion accuracy of
canopy component temperature, an extended CUPID model was proposed to simulate detailed canopy temperature
distribution. The extended model can simultaneously simulate the shaded and sunlit soil temperature based on the
difference of net radiation and evaporation rate between the shade and sunlit soil. The field-measured data on win-
ter wheat and summer corn were used to validate the model. In winter wheat field, the mean absolute errors were
a little higher(2. 8 K and 2. 4 K) than the mean errors(— 1.5 K and — 0.7 K) between simulated and measured
soil temperatures for sunlit part and shaded part of soil respectively. In the corn field, the mean absolute errors
were much higher(3. 8 K) than the mean errors(— 0.5 K) between simulated and measured soil temperatures. As
a whole, these results showed that the extended CUPID model could correctly simulate the spatial distribution
and diurnal variation of the soil component temperature. The model can be applied to component temperature
inversion and agricultural drought monitoring.
Key words: extended CUPID model; soil component temperature distribution; Soil-Vegetation-Atmosphere

Transfer(SVAT); simulation



