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Impact of returning farmland to forest (grassland) on soil infiltration
characteristics in hilly-gully regions of Loess Plateau

Zhai Mingfei, Wang Chunyu, Sun Guanfang, Sun Xuanze, Wang Baiyang, Cen Yunfeng, Gao Zhaoliang
(College of Soil and Water Conservation Science and Engineering, Northwest A&EF University, Yangling, Shaanxi 712100, China)

Abstract: [Objective] The basic physicochemical properties of soil significantly influence soil infiltration
performance. This study aims to analyze how vegetation restoration in the hilly-gully regions of the Loess Plateau
affects soil physicochemical properties and thereby influences the soil infiltration process, providing a basis for the
impact of returning farmland to forest (grassland) on the hydrological cycle. [ Methods] Forest and grassland in
Yaogushan in Ansai District of the Yanhe River Basin were selected as the research objects. The double-ring
infiltrometer method was employed to quantitatively analyze the soil infiltration characteristics of forest and
grassland. By comparing them with farmland, this study revealed the changes in soil infiltration characteristics after
returning farmland to forest and grassland. The most suitable infiltration model for the soil characteristics of
Yaogushan in Ansai District of the Yanhe River Basin on the Loess Plateau was identified. Partial least squares

path modeling (PLLS-PM) was employed to analyze the impact mechanisms of returning farmland to forest
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(grassland) on soil infiltration characteristics in the hilly-gully regions of the Loess Plateau. [ Results] (1) The
initial infiltration rates (IIR) of forest and grassland were 618.44 mm/h and 583.39 mm/h, respectively. The
stable infiltration rates (SIR) were 349.8 mm/h and 146.45 mm/h, respectively, and the average infiltration rates
(AIR) were 449.52 mm/h and 250.1 mm/h, respectively. Compared to farmland, forest exhibited higher TIR
(36.29%) , SIR (507.82%) , and AIR (227.5%) , while grassland showed higher IR (18.65%) , SIR
(154.82%) , and AIR (82.21%). (2) The Jiang Dingsheng formula, with an excellent coefficient of
determination (0.95) and relatively small relative error values (2.23%~5.21%) , became the optimal soil
infiltration model for Yaogushan in Ansai District of the Yanhe River Basin. (3) Compared with farmland, forest
and grassland had lower clay content (9.72%, 11.95%), higher organic matter content (3.83 g/kg, 3.42 g/kg),
and higher root biomass (105.56 g/m?, 170.22 g/m*) , enhancing infiltration capacity. [ Conclusion] Vegetation
restoration significantly enhances soil infiltration capacity in the hilly-gully regions of the Loess Plateau by altering

soil clay content, organic matter content, and root biomass.
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Fig. 1 Overview of study area and photos of
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Table 2 Basic physicochemical properties of soil under different vegetation types
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Fig. 2 Variations in infiltration rate and cumulative infiltration over time, and comparison of initial infiltration rate (IIR),

stable infiltration rate (SIR), and average infiltration rate (AIR) under different land use types
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Fig. 4 Correlation analysis between basic soil physicochemical properties and infiltration characteristics
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Fig. 5 Diagram of partial least squares path model (PLS-PM)
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