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Numerical Simulation of Soil Moisture Movement under
Different Depths Irrigation for Winter Wheat
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(1. College of Water Resource Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China
2. Jinzhong University, Jinzhong 030619, China)

Abstract ; In northern China, drought and shortage of water resources are very serious and have seriously
affected the production of winter wheat. Choosing a reasonable irrigation method to improve the deep soil
water use efficiency is of great significance to water saving and efficiency increase of winter wheat. The
deep irrigation of winter wheat can promote deep rooting and improve water use efficiency. In order to
quantitatively calculate soil moisture dynamics under deep irrigation conditions, the soil water movement
models under different depths irrigation of winter wheat was established based on different depths
irrigation experiments of winter wheat and the source terms of soil moisture equations were used to
simulate different depths of irrigation. The model was solved by the finite difference method. The model
was validated by the experimental data of winter wheat at different depths of irrigation. The results showed
that the soil water content calculated by the model was in accordance with the dynamic change trend of
the measured soil moisture content. The simulated and measured soil moisture contents were significantly
related, the correlation coefficient was greater than 0. 90, the maximum absolute error of the model was
0.023 em’/cm’ | the maximum of the average relative error was 8.22% , and the maximum value of the
root mean square error was 0.3 ¢cm’/cm’. Therefore, the model had higher simulation accuracy and can
be used to simulate the distribution and dynamic changes of soil moisture in winter wheat under different
irrigation depths.
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Tab.2 Irrigation time, irrigation hole layout and irrigation quota

4k 21 T K B 1] HEKFLIRE/ em MK FLHE K B/ mm
12 420 H 0 67.5
3H8H 0 67.5

Tl 4 H4H 0 67.5
4H27H 0 67.5
5H10H 0 67.5
12 H20 H 0 67.5
3H8H 0.30 66.5.1.0

T2 4 H4H 0.30.60 .90 43.1.9.3.8.4.6.7
4 427 H 0.30.60 .90 20.0.,15.0.,16.0.,16.5
SHI10H 0.30.60 .90 14.1.18.0.,16.2.19.2
12 H20 H 0 67.5
3H8H 0.30.60.90.,120 60.8.2.1,1.8.1.8.1.0

T3 4H4H 0.,30.60.90,150,180 34.0,12.5.7.1.7.9.1.6 4.4
4 427 H 0.30.,60.,90,120,150,180 10.0,15.0.,14.0.,13.0.7.0.7.7 0. 8
5H10H 0.30.60.90.,120,150,180 3.7.11.6,13.8,13.8.11.3.10.9 2. 4
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Tab.3 Root length density distribution function

parameter fitting results

Ab B a b ¢ d f R?
Tl 8.28 0.0348 5.00 0.0084 199  0.9180
T2 6.50 0.0266 7.00 0.0098 192  0.8735
T3 5.50 0.0130 7.00 0.0260 205 0.7391
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Tab.4 Results of model parameter solution
TR E/ em 0,/((:m3~cm_3) 0_\/((:m3~(:m_3) a n I(A/(cm-min_l ) hsy/cm h,./cm h./cm
0~20 0.032 0.418 0. 060 1.526 0.030
20 ~50 0. 045 0. 406 0. 045 1.435 0.030
50 ~90 0. 060 0.402 0.078 1.387 0.013
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210 ~300 0.033 0. 450 0. 050 1. 645 0. 002
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Fig.1 Comparison of calculated and measured soil water dynamics under T1 in winter wheat
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Fig.2 Comparison of calculated and measured soil water dynamics under T2 in winter wheat
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