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Numerical simulation of drainage process under precision drip irrigation field

MAI Rongxing'”, KANG Yaohu'’, PEI Liang', LI Xiaobin'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources Research ,
Chinese Academic of Sciences, Beijing 100101, China; 2. University of Chinese Academic of Sciences, Beijing 100049, China)

Abstract; Soil moisture’s movement, redistribution and spatial — temporal stability under the precision
drip irrigation are different from the traditional ground irrigation, and the drainage process and displace-
ment are also different. In order to simulate the farmland drainage process under the precision drip irriga-
tion accurately, this paper sets up a mathematic model based on the Richards equation and the finite
difference method according to the distribution characteristics of soil moisture. Then the model was identi-
fied and verified through field observation of farmland drainage process under drip irrigation. The results
showed that the groundwater level of the farmland gradually becomes steady as time goes on in the irriga-
tion cycle without rainfall, with an absolute errors range in — 13 ~21 mm between the simulated and
measured values. In the simulation of farmland drainage process after rainfall, the absolute errors between
the simulated and measured values of the NO101, NO501 and NOS505 observation holes are —27 ~47
mm, —27 ~ —=76 mm and —27 ~ =79 mm, respectively. The trend of the simulated values agreed well
with the measured values in time and space. The model can reflect the drainage process of farmland under
the precision drip irrigation well, and can provide reference for information management of large irrigated
area and design of drainage system under the precision drip irrigation.
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