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Profile Distributions of Soil Saturated Hydraulic Conductivity and Its Anisotropy in Taihang

Mountain Area

CHEN Tianming"?, ZHANG Ziyuan"*?, AN Xuejing®, FU Yuhang'?, LIU Jintong', FU Tonggang'"

(1 Agricultural Resources Research Center, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences/
Hebei Provincial Key Laboratory of Soil Ecology/Key Laboratory of Agricultural Water Resources, Chinese Academy of Sciences,
Shijiazhuang 050022, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China; 3 Soil and Water
Conservation Work Station of Hebei Province, Shijiazhuang 050011, China; 4 Hebei Provincial Geological and Mineral
Exploration and Development Bureau Land and Resources Exploration Center (Hebei Provincial Mine and Geological Disaster
Emergency Rescue Center), Shijiazhuang 050011, China)

Abstract: In this study, soil saturated hydraulic conductivity (K;), capillary porosity, total porosity, water content, bulk density, particle
composition, organic matter content and other basic physical properties were measured in different vertical and horizontal directions of
three typical slopes in Taihang Mountain, and correlation analysis was used to study the profile distribution of K and other soil properties.
At the same time, the vertical distribution of K anisotropy ratio and its causes were discussed. The results showed that K in the upper
and lower slopes increased first and then decreased with the increase of soil depth in both vertical and horizontal directions. K in the
middle slope increased first and then decreased with the increase of soil depth in the vertical direction, but decreased first and then
increased with the increase of soil depth in the horizontal direction. K anisotropy ratio of the upper, middle and lower slopes were
significantly different from that of 1, showing obvious anisotropy. K; was dominant in the horizontal direction of the upper and lower
slopes, while dominant in the vertical direction of the middle slope. Correlation analysis showed that K;anisotropy ratio was negatively
correlated with soil bulk density (= —0.492, P=0.017), positively correlated with soil total porosity and capillary porosity (+=0.546,
P=0.007; r=0.543, P=0.007), while insignificantly correlated with other soil physiochemical properties, indicating that soil pore structure
was the most important factor affecting K; anisotropy ratio.

Key words: Soil physical properties; Soil profile; Vertical distribution; Influencing factor; Slope position
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Fig. 1 Experimental slope locations and sampling sites
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Fig.3 Vertical distribution characteristics of K; at different slope positions
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