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Abstract: The mining area in northwest China is located in the arid and semi-arid zone, in which the surface
water resource is sparse and the ecological environment is fragile. Coupled with the exploitation of mineral
resources, the land has been degraded seriously. How to realize the efficient reclamation of soil and the effective
utilization of soil water is an urgent scientific and technical problem. In this study, the layered soil with different

configurations is set up for water transport and infiltration test to monitor the moisture changes in the soil profile.
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Hydrus-1D is used to simulate the rainfall infiltration process and reveal the water transport characteristics of
layered soil from three aspects: soil moisture, water potential and water flux. The scenario simulation is conducted
based on the optimized model to explore the effect of interlayer characteristics on shallow soil water. The results
show that the interlayer significantly changes the distribution and transport of soil water, and the soil water
potential is continuously distributed at the interlayer interface, while the soil water abruptly changes at the
interlayer interface. Although loess interlayer and weathered sandstone interlayer both block the infiltration of soil
water, the principle and the source of water increase are different. The former is the retention of soil water above
the interlayer due to the poor permeability of loess, while the latter is the retention of water above the interlayer
due to the small matrix potential of the coarser interlayer. According to the results of the model, it is suggested that
setting loess interlayer of 20 cm thick at the depth of 40 cm of acolian sand is conducive to increase soil moisture
above the interlayer for vegetation utilization. Summarily, the results can provide a theoretical basis for

understanding and mastering the layered soil hydrological process in arid regions and optimizing the soil

reconstruction mode in the process of land reclamation and ecological restoration.

Keywords: layered structure; rainfall infiltration; water transport; Hydrus-1D; arid and semi-arid region
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Table 1 Physical properties of porous media in the experiment
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Fig.1 Schematic diagram of test device
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Table 2 Fitting values of hydraulic parameters of VG formula

ZANF w/(em>em™)  w/(em*em™) o/em™  n  K/(cm'min™)
WA 0.03 0.34 0.017 3.12 0.28
#t 0.10 0.46 0.038 1.1 0.03
NAbsbE 0.01 0.30 0.026 4.08 0.57
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Fig.2 Schematic diagram of the scenario simulation test design
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Fig.3 Measured and simulated values of soil moisture content in the pressure infiltration test ( row 1: US; row 2: SLS; row 3: SMS )
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Table 3 Error analysis of the inversed hydraulic parameters

UsS SLS SMS
BIEfem "y Egxt  BOrR FRARE PR F4ant
0 0.048 0.207 0.040 0.117 0.034 0.251
10 0.032 0.207 0.021 0.170
20 0.014 0.086 0.021 0.067 0.016 0.121
30 0.010 0.039 0.009 0.014 0.008 0.046
50 0.012 0.065 0.009 0.048 0.011 0.025
80 0.010 0.012 0.003 0.010 0.023 0.035
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Table 4 Optimized hydraulic parameters of porous media for
each soil configuration

T ez ZFLA R w/(em’-em™) wy/(em’-em™) a/il n KJ/(cm'min™)
cm
Us AR 0.04 0.31 0.016 3.72 0.225
KAV 0.03 0.32 0.020 5.12 0.17
SLS #t 0.12 0.43 0.041 1.27 0.09
KR 0.03 0.32 0.020 5.01 0.12
KR 0.02 0.34 0.015 4.37 0.13
SMS  RUkiibAE 0.03 0.31 0.055 1.74 0.25
KAV 0.02 0.34 0.015 3.89 0.11
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