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Erosive Rainfall Criteria of Slope Plots under Different Soil and
Water Conservation Measures in Loess Hilly Areas
ZHANG Jiyong', XIAO Yuling®, ZOU Weiting', XIN Zhongbao'

(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;

2. Beijing Lin Fengyuan Ecological Environment Planning and Design Institute Company, Beijing 100083, China)
Abstract: [ Objective ] This study aimed to establish the criteria for erosive rainfall events under different soil and
water conservation measures in runoff plots, and to explore the influencing factors of these criteria. [ Methods ] Using
observational data on rainfall, runoff and sediment yield from 17 standard runoff plots at the Qiaozigou experimental site in
the Luoyugou watershed of Tianshui, Gansu Province, in the Loess Hilly Region from 2011 to 2020, frequency analysis
and sediment connectivity (IC) assessments were employed to evaluate the criteria for erosive rainfall and their influencing
factors under various soil and water conservation measures. [ Results] Soil and water conservation measures reduced
runoff and sediment yield across different plots. Compared to the control plot, grassland and woodland plots exhibited the
most significant reductions in runoff (80.39% ) and sediment yield (79.78% ). The reduction rate for cropland (47.41%)
was notably lower than that for grassland and woodland. Conservation measures elevated the criteria for erosive rainfall,
which was ranked in the order of control plot (11.62 mm) <Zcropland (13.76 mm)<grassland (18.08 mm) <Zwoodland
(18.26 mm). The criteria for erosive rainfall showed a negative correlation with the number of runoff events, the
connectivity index (IC) and the runoff coefficient, with higher criteria associated with lower IC values, smaller runoff

coefficients and weaker hydrological connectivity. [ Conelusion ] Following soil and water conservation, the hydrological

s B H8:2025-01-24 &= B #5:2025-03-21 F A B :2025-04-16 W 4% & % B 8 (www.cnkinet) : 2025-05-21
HRETE : B K [ ARF L4 H (42177319,U2243231)

F—1EE Rk (2000—), 5 LW A, R B GEK EORFEDFSE . E-mail:2jy370724@163.com

BEMESE AFLORA978—), I W4 #UZ, WA 0, FZEN K LARFFUFSY . E-mail: xinzhongbao@126.com

http. // stbexb.alljournal.com.cn



4 3]

S A I A B T DA [ 2K e DA 5t 39 T /0 DX £ o e g o s o 351

connectivity of slopes decreased, the amount of erosive rainfall reduced, the runoff capacity significantly declined and the

criteria for erosive rainfall notably increased, with variations among different measures. This study elucidates the criteria

for erosive rainfall on slopes under various soil and water conservation measures and their influencing factors, providing a

reference for monitoring soil and water loss on slopes on the Loess Plateau.

Keywords: the Loess Plateau; runoff and sediment production on slopes; erosive rainfall criteria; soil and water

conservation measures; sediment connectivity
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Fig.1 Location map of the runoff plots at the experimental site
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Tab. 4 Distribution of erosive rainfall under different soil and water conservation measures
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