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Analysis and Numerical Simulation of Soil Moisture Evaporation under the Conditions of Water Storage Simple Pit Irrigation
WANG Zeng-tao

Abstract Through combining the lab research with numerical simulation of soil moisture evaporation, the mathematic model of soil moisture

(Hydrology and Water Resource Reconnaissance Bureau of Shanxi, Taiyuan, Shanxi 030001 )

movement under the evaporation conditions was established. The alternate implicit scheme method was used to solve the numerical simulation.
Based on the test data, the logarithm curve between soil moisture evaporation ratio and external soil moisture (0 =5 cm) was set up as the

boundary condition of the mathematic model. In general, the computational results from the methods fit the experiment results well.
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Note:1,Fruit trees; 2, Water storage pit; 3, Annular groove; 4, Field
irrigation groove.
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Fig.1 The field project of storage pit irrigation method
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Fig.2 The section of water storage pit
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Table 1 The water content,surface soil evaporation ratio and water

evaporation ratio measured in the experiment

6//cm’/cm’ E, //mm/d E, //mm/d E/E,
0.076 1.03 2.64 0.390
0.083 0.86 3.04 0.283
0.095 0.97 2.70 0.359
0.101 1.15 2.60 0.442
0.102 1.19 2.54 0.469
0.103 1.07 3.04 0.352
0.105 1.23 2.90 0.424
0.139 0.93 2.44 0.381
0.165 2.14 2.68 0.799
0.180 1.71 2.69 0.636
0.252 2.44 2.68 0.910
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Fig.3 The relationship curve between E /E, and 6 under the
storage pit irrigation conditions
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Table 2 The soil moisture content at different test points at different time

. 20 min 60 min 200 min
WA T B menme/e SaNEL BUMIE RuBbe/ S BOUE REe/%
points em’/cem’ cm’/em’ Relative cm’/em’ em’/em’ Relative em’/em’ em’/em’ Relative

Measured value Simulated value error Measured value Simulated value error Measured value Simulated value error
1 0.021 3 0.0225 5.63 0.151 1 0.153 8 1.79 0.3315 0.324 1 2.23
2 0.016 9 0.018 3 8.28 0.019 9 0.021 3 7.04 0.089 5 0.091 3 2.01
3 0.024 7 0.026 4 6.88 0.188 5 0.193 9 2.86 0.3386 0.3192 5.73
4 0.017 1 0.017 5 2.34 0.016 4 0.017 2 4.88 0.017 3 0.018 0 4.05
5 0.020 8 0.019 3 7.21 0.111 2 0.113 8 2.34 0.317 5 0.3297 3.84
6 0.017 2 0.017 9 4.07 0.017 4 0.017 1 1.72 0.072 1 0.070 6 2.08
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