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Abstract: The van Genuchten model is frequently used in expression of soil lithology and hydraulic feature of vadose zone. The
included soil hydraulic parameters are sensitive factors in numerical simulation of rainfall recharge. It facilitates the understand-
ing of the physical meaning of parameters, improving accuracy of numerical simulation of rainfall recharge and parameters reg-
ulation to analyze the sensitivity of each soil hydraulic parameter. In this study, one-dimensional variably saturated flow models
were established by using HYDRUS software. Simulations were run under conditions of multiple sets of parameters which are
set in the principle of changing one parameter and keeping the others invariant to evaluate parameter sensitivity of van Genucht-
en model by using actual recharge quantity, recharge process curve and maximum evaporation depth as the index. The case
study chose multiple sets of measured parameters to evaluate the influence of parameter variation among different samples of
the same lithology. The simulations results show that maximum evaporation depth is significantly affected by the n and @ which
are negatively related to it; 0., n, and Ks have a high sensibility to the variation of vertical groundwater recharge, however
they will change with porosity. grain size distribution and bulk density of soil at the same time. It is concluded that the reasona-
ble analysis of parameter sensitivity can only be done in combination of the study of their physical meaning.
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BT ST Y 78 0 R (A AL R R PR AN KA
B AN A 3% F B (Allison, 1994 ; Scanlon, 2002).
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Table 1 Parameter list of sensitive analysis

b g+ 0., 0, a(1/cm) n K. (cm/d)
JRAH 0.065 0.410 0.0750 1.890 106.10
K4 0.097 5(0,+) 0.615(0,+) 0.112 5¢a+) 2'§55("+) 159.15(K (+)

2.58(n;+)
W/ 0.0325(0,—) 0.205(0,—) 0.037 5(a—) 1.2(n—) 53.05(K—)
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Fig.1 The upper boundary condition of model
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Fig.2 Effects of soil hydraulic parameters on soil water characteristic curve and unsaturated coefficient of permeability
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Fig.3 Effects of soil hydraulic parameters on recharge process curve
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Fig.6 Effects of soil hydraulic parameters on total soil water potential gradient
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Fig.7 Effects of soil hydraulic parameters on maximum

evaporation depth
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Table 2 Measured parameter of North China plain

. RLAR 53 A1 . +HEK 155

bl EHE WS RO mROD Bk | R/ emd 0. o«(/em) 2 K.(em/d)
AR 1 82.19 13.45 4.38 1.41 0.0427 0.4079 0.0407 1.8711  193.96
BelE mbEE 2 74.04 20.16 5.78 1.58 0.0374 0.3585 0.0437 1.5609  58.81
BEIR 3 56.51 29.65 13.84 1.72 0.0396 0.3254 0.0332 1.2895  10.28
ks Il 1 32.19 51.77 15.99 1.46 0.0550 0.3761 0.0069 1.5916 14.51
1ERE g’gzi 2 21.29 60.74 17.92 1.58 0.0587 0.3662 0.0066 1.5771 8.04
1EE 3 20.19 59.68 20.14 1.63 0.0604 0.3603 0.0072 1.5355 5.43
el gt 1 54.46 35.67 9.85 1.39 0.0413 0.3842 0.0170 1.4646  41.60
K 2 52.96 37.14 9.88 1.47 0.0398 0.3667 0.0179 1.4494 30.12
I 3 41.31 44.04 14.68 1.67 0.0430 0.3287 0.0154 1.3853 7.40
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