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Effects of Different Vegetation Restoration on Rainfall
Infiltration in the Loess Plateau Gully Region

LI Ruoxuan, FAN Bihang, LIN Ke, JIANG Yanjia, ZHANG Yaling, WANG Erqing, XU Hang, GUO L1
(College of Water Resources and Hydropower, Sichuan University, Chengdu 610065, China)
Abstract: [ Objective] In order to understand the impact of different vegetation restoration measures on rainfall
infiltration processes on loess slopes is of critical importance. [ Methods ] Paired watersheds in the Nanxiaohe Valley of
Xifeng, Loess Plateau, were selected to represent natural vegetation restoration (grassland landscape) and artificial
afforestation (forest landscape). From 2017 to 2018, meteorological data with a 10-minute resolution and soil moisture
data at different slope positions Cuphill slope, downhill gully) and five depths (10, 20, 40, 60 and 100 cm) were
continuously collected. The characteristics and influencing factors of soil moisture infiltration in response to rainfall
events were analyzed. [Results] 1) Different rainfall attributes significantly influenced soil wetting depth and wetting
velocity. Rainfall events with greater intensity, higher total rainfall, and longer duration were more likely to trigger
soil moisture responses and promote deeper infiltration. 2) Forestland facilitated deeper soil moisture infiltration.
Compared with grassland, forestland exhibited deeper wetting depths (60— 100, 40—60 cm) , faster wetting
velocities (13.6, 8.2 cm/h) , and higher preferential flow frequencies (18.3%, 14.6%). However, excessive
vegetation coverage (e.g., at the forest downhill gully) inhibited water infiltration to certain degree. 3) Topography
significantly influenced soil moisture response characteristics between slope positions. Downhill gully areas exhibited

deeper wetting depths (60— 100, 20—40 ¢cm) , faster wetting velocities (13.6, 8.2 cm/h) , and higher preferential
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flow frequencies (18.3%, 14.6%) than uphill slope areas. [ Conclusion] These findings quantitatively compare the

effects of different vegetation restoration measures (grassland and forestland) on rainfall infiltration on loess slopes, can

provide valuable insights into the response of runoff generation capacity under varying vegetation restoration strategies.

This research offers theoretical support for ecological restoration efforts on the Loess Plateau.

Keywords: paired watersheds; preferential flow; soil moisture; revegetation; infiltration mechanism
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Fig.7 Vertical distribution characteristics of soil moisture and soil water storage at different sites
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