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Accuracy evaluation of simulating point source infiltration in field
and water redistribution based on Hydrus — 3D model

ZHOU Guang-lin, WANG Quan-jiu, LI Yun, SU Li-jun
(Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abstract: Under the drip irrigation condition, the water infiltration and redistribution process is an important con-
tent of evaluating irrigation efficiency. Through the Hydrus — 3D model, has simulated the single point source infiltration
and redistribution, and verified by the measured information of the field experiments. Tthe results showed tha: Using the
Hydrus — 3D software to set up the model, it can be good simulated the single point source infiltration, horizontal wetting
front diffusion process and the distribution situation of soil water in soil profile. The error between simulated and mea-
sured values of the distance for the horizontal wetting front was reached the maximum when the end of irrigation, also the
bigger of the trickle discharge, the more obvious of the error. Among them the maximal absolute error was 4.6 c¢m, the
maximal relative error was 0.167 and the R* was more than 0.95. The P value in F-test was more than 0.05 and RMSE
was less than 2.1. The simulated soil water content distribution was quiet consistent with the measured values, the R? of
simulated and measured values was above 0.90, the P value in F-test was more than 0.05 and RMSE was less than
0.07. The simulated and measured soil wetting range was higher degree of agreement. After end of irrigation for 20
hours, the simulated water content distribution in soil profile was in agreement with the measured values, the R* between
simulated and measured values was between 0.575 ~ 0.652, the P value in F-test was more than 0.05 and RMSE was

about 0.013. Whole profile in double point sources interference area, the R* of simulated and measured values was
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above 0.526, the P value in F-test was more than 0.05, RMSE was total less than 0.01. The simulated results were

quite good, it explained that the situations of soil water redistribution can be simulated by the Hydrus3D model.

Keywords: Hydrus 3D; model evaluation; water redistribution
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Table 1  Gradation of soil particle size and bulk density
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Soil depth Sand Clay .
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cm >0.25mm) o0 <0.02 mm /(gem™?)
0 56.66 37.19 7.15 1.35
20 47.26 43.49 9.25 1.45
40 47.05 42.02 10.90 1.40
60 54.16 35.54 10.30 1.48
80 53.37 37.06 9.41 1.53
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Table 2 The parameters of van Genuchten model
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Fig.1 Point source experimental device and soil profile diagram
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Fig.2  Schematic diagram of control point source experiment

3 -
35 35 5
3 = o
£ 30 = 5 30 o
8- muu o 9 30 o @ k= g o ? o
g L = oo ° 25 o o
£ 25 nagggg'%o EZS .,a"gg"o ° Z% 593 ®
R 220 o g% 80@0353“8
2 s o7 § 15 fF° = 10 ?d“
& 10 & 10 # 10
m ® =
Z s = s B ST
& &
0 . . , 0 ! . ) 0 . . . . ! )
0 200 400 600 0 100 200 300 400 0 50 100 150 200 250 300
I5} ] Time/min [} i) Time/min [} 1) Time/min
(@) 1.8L « b (b)2.5L « b (€)32L « "
B3 8RR NS IR §% STl (B A0 A 40U E Bl A i) B 2 4L (IR OS2IiED)
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Fig.4  Standard residual between simulated and measured value of horizontal wetting front distance
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Fig.5 Comparison between simulated and measured values of soil water content in profile at the end of the irrigation
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Fig.7  Comparison between simulated and measured values of water content in profile after end of irrigation for 20 hours
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Fig.8 Standard residual of measured and simulated values of water content in soil profile after end of single source infiltration for 20 hours
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