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Response characteristics of soil hydraulic properties to
vegetation restoration types and slope positions in
Baiyu Mountain area, Northern Shaanxi, China
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Abstract: [Objective] This study aims to elucidate the response characteristics of soil hydraulic properties to
vegetation restoration types and slope positions in the Baiyu Mountain area, understand the spatial variability
characteristics of soil hydraulic properties under different site conditions, and provide data support for research on
water cycle in this area. [Methods] This study took different vegetation types in the Baiyu Mountain area,
including trees (Armeniaca vulgaris Lam., Populus simonii, and Pinus tabuliformis) and shrubs (Caragana
korshinskii) , as the research objects, with wasteland (CK) as the control. Through field sampling and laboratory
experiments, the soil hydraulic properties [saturated hydraulic conductivity (K,), bulk density (BD) , saturated
water content (4,), and field capacity (6,)] at depths of 0—100 cm were measured at the bottom, middle, and top
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of slopes under different vegetation types. Descriptive statistics, correlation analysis, and random forest model
were used to reveal the vertical variation characteristics and influencing factors of the soil hydraulic properties at
depths of 0—100 cm. Furthermore, pedotransfer functions for soil hydraulic properties applicable to this area
were established using a multiple stepwise linear regression model. [ Results] (1) Among different vegetation
types, the mean K, was highest in trees, followed by shrubs, and lowest in wasteland. The mean BD was
highest in wasteland and shrubs, and lowest in trees. ¢, and 0, followed the same trend, with trees showing the
highest values, followed by shrubs, while wasteland had the lowest values. (2) Across different slope positions,
no obvious patterns were observed in the different hydraulic properties from the top to the bottom of the slope.
(3) Correlation analysis and random forest model showed that silt content and BD were the main influencing
factors of K,, sand content and depth were the main influencing factors of BD, and BD was the main influencing
factor of ¢, and 6. [ Conclusion] The pedotransfer functions for hydraulic properties established based on linear
regression exhibit the lowest K, of 0.45 and the highest d, of 0.82. Overall, they demonstrate good accuracy and
can be used to predict soil hydraulic properties in the Baiyu Mountain area.

Keywords: Baiyu Mountain area; hydraulic properties; spatial variation; pedotransfer functions; linear regression
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Fig. 1 Elevation map of Baiyu Mountain area
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Table 1 Basic information of vegetation types in different sample plots
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Fig. 2 Distribution characteristics of soil hydraulic properties under different vegetation types
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Table 2 Descriptive statistics of soil hydraulic parameters at different slope positions under different vegetation types
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Fig. 3 Vertical distribution characteristics of hydraulic parameters at different slope positions under different vegetation types
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Fig. 5 Influencing factors of soil hydraulic parameters simulated using random forest model
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