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Inversion of irrigation infiltration intensity in irrigation areas
based on the solution of phreatic water model

LI Yanjun', LIRui'’, YANG Jie', KANG Bo*, HE Zhenyu', TAO Yuezan'
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. School of Resources and Envi-
ronmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; In irrigation areas with vertical and horizontal ditches, irrigation infiltration includes field infiltration
and ditch lateral infiltration, and it is difficult to calculate infiltration and lateral infiltration according to the
change of groundwater level. In this paper, the unsteady flow model of phreatic water near the irrigation canal
with field irrigation infiltration is adopted, and the analytical solution of the model is obtained by Laplace
transform. According to the model solution, the formula for inverting the infiltration intensity of field irriga-
tion based on the dynamic data of phreatic water level is established, and the formula for inverting the lateral
infiltration intensity of ditches is derived in conjunction with Darcy’s law. Taking the phreatic water level dy-
namics near a main canal in Huaibei Plain as an example, the above calculation process was inverted. The re-
sults show that during the calculation period of 48 hours, the contribution ratio of lateral infiltration of ditches
to the change of phreatic water level rises rapidly from 4. 3% in the initial stage to 62. 8% in the final stage.
The formula for inverting the infiltration intensity proposed in the paper requires relatively accessible data and
is convenient for practical application.
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