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Numerical simulation for soil water infiltration under
double irrigators of deep pit infiltration

ZHANG Jian-feng' . YANG Xiao*, WU Shu-ying', TIE Xi-ning', WANG Rui'
(1. Institute of Water Resources, Xi'an University of Technology, Xi’an 710048, China;

2. Shaanxi Water Engineering Reconnaissance Design Research Institute, Xi’an 710003, China)

Abstract In order to discuss the soil water infiltration characteristics of deep pit infiltration irrigation with double
irrigators, soil moisture movement model under the condition of double emitters of deep pit infiltration was built with
Hydrus-2D software, And the model parameters were calculated by analyzing and comparing with the mechanism test.
The results show that. the errors between simulation results and experiment results are 1.28% ,3.73% and 4.04%
respectively in horizontal, vertical upward and vertical downward direction of wetting front, and the average error
between simulation results and measured results is 9. 1% in soil moisture content of observation points, which proved
the model has higher precision on simulating wetting front and soil moisture content. Thus, the rationality of the model
was corroborated. Moreover, based on the above works, the soil moisture dynamic change regulation of the intersection
infiltration of deep pit with double irrigators under the conditions of different infiltration time was obtained by using the
model proved above. It is found that the soil water movement speed slow down gradually with the increase of the
infiltration time.
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Where EE’ is natural ground line, ABB’A” and CDD'C’ are two
irrigators used for Deep Pit Infiltration, E' F' is the left
boundary of calculation soil model, accordingly, EF is the right
boundary,and FF' is the lower boundary.
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Fig. 1 Soil water infiltration profiles
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AC,GM,O'G and N'M are respectively the upper boundary and
lower boundary, left boundary and right boundary of the
simulation area.
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Fig. 2 Sketch of solution area
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Fig. 3 Schematic diagram of double irrigation

infiltration test device
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Table 1 Soil particle size distribution of the test
K42 /mm <0.002 <C0.005 <C0.010 <C0.020 <C0.050 <C0.100 <C0.200 <C0.250 <C0.500 <<C2.000
Particle diameter
et O 4.170 8.460  14.210  26.470  58.290 88.290  96.190  97.020  98.990  100. 000

Mass fraction
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Table 2 Calibrated Van Genuchten model parameter of test soil

TR/ (g/cm®)

6./ (em® /em®)
Soil bulk density

0./ (em®/cm®)

K,/(ecm/min) l

a n

1. 40 0.03 0.392 8

0.008 1 1.130 4 0.010 86 0.5

TE: 0 A Bk 0. MIBMEKE; KO AEMSKE el AUESH.

Note: 0, is retention water content;{; is saturated water content; K, is saturated hydraulic conductivity; a.n./ are simulated parameters.
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Fig. 4 Relationship of measured and simulated values of wetting front
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Table 3 Comparison of the experimental and simulation values of water content

KPP /em M HHEE/ em SE B KR/ Y BB K i/ % FAXRZE/ 0 PR ZE/
Horizontal depth Vertical distance Measured water content Simulated water content Relative error Average relative error
0 20 35.82 37.56 4. 86
0 30 33.23 35.35 6. 38 9.40
0 40 8.25 6. 38 16. 97
10 10 7.34 5. 84 20. 44
10 20 35.21 37.78 7. 30 10. 85
10 30 33.52 35.13 4. 80
20 20 18. 54 17.7 4.53 4.53
30 10 6. 86 5.53 19. 39
30 20 36.23 37.78 4.28 10. 59
30 30 33.25 35.94 8.09
40 20 36.13 37.23 3.04
40 30 33.56 35. 46 5. 66 10. 12
40 40 8.91 6.98 21. 66
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Fig. 5 Distribution of soil water content at different times
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