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Numerical Simulation and Validation of Soil Water Movement Under

Gravity Subsurface Drip Irrigation from Point Source

LI Juan, MA Xiao-yi, GAN Xue-tao, KANG Yin-hong
(Key Laboratory of Agricultural Soil and Water Engineering in Arid Area of
Ministry of Education, Northwest A & F University, Yangling , Shaanxi 712100, China)

Abstract: Based on the theory of unsaturated soil water dynamics,a three-dimensional axisymmetric model is
set up to simulate soil water movement under gravity subsurface drip irrigation(SDI). Soil water movement
is simulated with the aid of Galerkin finite element method and the model is testified with experiments. The
result shows that this model can be used to simulate soil water infiltration process with higher accuracy under
SDI. Wetting pattern and infiltration process are simulated concerning different irrigation technique factors.
Under the same irrigation quantity, pressure head and emitter diameters have a minute effect on the wetting
distribution pattern and so they can be ignored in the process of SDI pipe design, while they have a significant
impact on the emitter effluent. During the SDI pipe design, the emitter diameter and water pressure head can
be determined according to the field length and the water loss of infiltration pipe. Moreover, the lower pres-
sure can be adopted. The pipe depth has conspicuous influence on wetting distribution pattern and so its de-
sign can be based on the field practical situation. All the conclusions can provide a theoretical basis for rea-
sonable gravity SDI design and operation.
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