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The Influence of Anisotropy of Soil Hydraulic Conductivity on Rainfall-runoff

Process in a Mountainous Catchment in Southwest China
CHEN Cang-yi, RAN Qi-hua, LIU Lin, PAN Hai-long, YE Sheng
(Institute of Hydrology and Water Resources, College of Civil Engineering and Architecture , Zhejiang University, Hangzhou 310058, China)

Abstract: The anisotropy of soil hydraulic conductivity is widespread in nature, but the influence of such soil characteristics on runoff gener-
ation is not considered in most studies, making it difficult to reproduce the hydrograph of real flood events. In this paper, a physics—based
model (InHM) is applied to Jianpinggou, a mountainous catchment in China, to simulate the rainfall-runoff process under different scenari-
os of anisotropic hydraulic conductivity. The results show that the anisotropy of soil hydraulic conductivity have a significant impact on the
runoff process. With the increase in anisotropic ratio (Kr) , the peak discharge can be substantially elevated: when Kr is 10, it can be 70%
higher than the isotropic base case. In addition, under the condition of larger Kr value, the peak occurrence time is also relatively earlier.
These impacts can be attributed to the increased flow velocity both at the hillslope and under stream channel due to the larger Kr, which
drains more soil water down the hillslope and recharges streamflow in the channel. Our results suggest that the anisotropy of soil hydraulic
conductivity cannot be ignored, and reasonable consideration of anisotropy in hydrological simulation can improve the accuracy of rainfall
runoff simulation, which has important application value for flash flood early warning and prediction.
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Tab.1 Comparison between vertical and horizontal

hydraulic conductivity of sampling points

KRS K/(m-s™) K/(m-s™) K(K/K,)
1 4.44x107 3.20x107* 7.21
2 2.35%107° 6.53%x107° 0.28
3 9.05%107° 6.20x107° 0.69
4 3.04x107* 1.91x107 0.06
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Tab.2 The porosity and saturated hydraulic

(b) 3 ] X 4%

conductivity used in the model
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I3IX 45y LB
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Fig.6 Spatial distributions of surface water depth (D) at the peak time under different Kr scenarios
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