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Light and Temperature Distribution Simulation of
Heterogeneous Underlying Surface

Li Caixia Zhou Xinguo Sun Jingsheng Li Xingiang
( Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China)

Abstract; In order to quantify ground temperature and light distribution under furrow irrigation, a model
of ground temperature and light transmission was developed, and changes of ground solar radiation and
temperature in different positions of maize field with furrow irrigation were simulated. The model was
based on the geometrical-physical relationship between ground surface structure and incident light, taking
crops coverage into account under alternate furrow irrigation and conventional furrow irrigation. The
results showed that the surface solar radiation and surface temperature at dry sites was higher than that at
wet sites, and the difference changed among maize growing stage. At the same time, mean value of the
surface solar radiation under alternative furrow irrigation was higher than that under conventional furrow
irrigation by 18. 64 ~30. 60 W/m’, difference in the surface temperature was 0.38 ~3.00°C. the absolute
deviation between the simulated and measured values of solar radiation in different sits of soil surface under
different furrow irrigation methods was 0.23 ~24.89 W/m’, the MAE 3.36 ~13.79, the RMSE 4.90 ~13.51,
the d, 0.93 ~0.99; the absolute deviation between the simulated and measured values of soil temperature of
soil surface was 0.1 ~ 1.7°C, the MAE 0.07 ~ 1.11, the RMSE 0.16 ~0.93, the d, greater than 0.94.
Therefore, changes of solar radiation and soil temperature in soil surface of furrow and ridge could be
simulated by the model of ground temperature and light distribution with reasonable accuracy.

Key words: Inhomogeneous underlying surface  Alternate furrow irrigation  Furrow irrigation  Solar

radiation  Soil surface temperature
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temperature and light transmission model
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