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Simulation of Soil Water Distribution under Vertical Line Source Infiltration

Li Shugin  Wang Quanjiu
(Institute of Water Resources, Xi’ an University of Technology, Xi’ an 710048, China)

Abstract

Based on the theory of unsaturated soil water dynamics, the soil water distribution under vertical line
source infiltration was analyzed by the software Hydrus-2D. The model was testified by the experiments
and soil hydraulic parameters were estimated. The result showed that this model could be used to simulate
soil water infiltration characteristics with certain accuracy. The characteristics of water distribution under
line source irrigation were simulated concerning different irrigation technique factors. The results showed
that, under the condition of line source irrigation, the shape of wetting patterns under different soil
textures was similar, and the scale was different; the ratio between the maximum sand loam and clay
loam’ s level wetting radius and sand’s were 0.59 and 0. 24, the ratios of vertical humid depth were
0.42 and 0. 31; on the condition of different line source depth, the shape and scale of wetting patterns
were similar, and the positions had great difference, when the depth increased 5 cm, the vertical humid
depths of sand, sandy loam and clay loam were increasing by 6% , 11.5% , 16% separately; the length
and the diameter of the line source had conspicuous influence on soil water distribution, the length had a
major impact on the vertical humid depth, the diameter had a primary influence on horizontal wetting
radius ; when the initial water content was high, the water content in the same cross-section increased ; in
the same period of irrigation time, the wetting front distance of level and vertical increased with the
increasing of initial water content.
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Tab.1 Basic physical properties of soil
ks o/ e 3 o &
— TORL S /% ATk R AR R
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Tab.2 Test scheme of vertical line source irrigation
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1 b RS 3+ 2 20 5 240 1.45 0.03
2 b TR 4+ 2 30 5 240 1.45 0.03
3 b Jo Al 3 1 2 40 5 240 1.45 0.03
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Tab.4 Estimating van Genuchten model parameters of test soils
5 i B Ak Tk TER R % T K
T3 N . s . 71
6,/cm” -cm 0,/cm” -cm”° a n k,/cm-min
b BORG 3 1 0.029 0.429 925 0.078 6 1.874 0.073
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Fig.2 Comparison of simulation and experimental values of soil pattern moisture distribution under different tube lengths
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Tab.S5 Soil hydraulic parameters of three different textures soil
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Fig. Effects of different soil textures on soil moisture distribution under vertical line source irrigation
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Fig.4 Effects of soil water distributing on different tube depths under vertical line source irrigation
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characteristic parameters of soil water pattern
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Fig.5 Effects of different tube lengths on soil pattern under vertical line source irrigation
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Fig.6 Effects of different tube diameters on soil pattern under vertical line source irrigation
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Tab.7 Effect of different tube diameters on the

characteristic parameters of soil water pattern
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