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Investigation and study on terrace erosion caused by 2024 extreme
rainstorm event in Ningxia Hui Autonomous Region
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710054, Chinas 3.School of Ecology and Environment, Ningxria University, Yinchuan, Ningria 750021, China)

Abstract: [ Objective] The extent and mechanisms of terrace erosion caused by an extreme rainstorm event across
different regions of Ningxia Hui Autonomous Region were analyzed, in order to provide a scientific basis for
optimizing terrace design and enhancing soil and water conservation. [ Methods] Based on the spatial heterogeneity
of precipitation, a survey transect was established along the rainstorm belt from southern to northern Ningxia.
Focusing on nine small watersheds affected by the large-scale extreme rainstorm event in Ningxia in 2024, remote
sensing interpretation, field measurements, and on-site surveys were used to analyze the spatial distribution
patterns of different terrace erosion types (such as gully erosion and embankment collapse). Erosion volume was
quantitatively assessed, and driving factors of erosion (rainfall intensity, terrace-ridge gradient, ridge integrity,

and topographic factors) were explored. [ Results] In the study area, the dominant terrace erosion types were gully

75 B 8 :2025-07-15 &3 B #3:2025-09-28 & A B #:2025-09-30

BENTUE 7 & S R0 B (51 A& 550 “ #  m B K Vb 34 A s I e 0 B B i RS 5 i T 5 DA o B B ST /N I Ak )
(2024BEHO04060) , Y2 ¥> fii £ U L ad F2 4 84 ML B U8 - 30 %% 45 BIL i BIF 5% (42473069 s T H AR = &R FHFHETE
(2024AAC05021, 2025AAC050024)

F—1EFH D H(2000—) , L CBUED  BeVE & Db i A B0 58 2 0F 5 1) o - HER i S5 ARG EF . Email: 17391376176@163.com .

BEMEE XIBEE (1988—) , 2 (WU  INAR A Z e ii A i @i, M F £ HER 05 373 R TF5E . Email: liuxiaojun.1xj@163.com



182 JK A A T A 5 46 &

erosion, collapse, and rill erosion. Terrace erosion was concentrated within the terrace sequences located on
the lower 30% of the entire slopes. Erosion volume varied among terrace types due to differences in design
standards and maintenance quality, with older and slope-style terraces experiencing more severe erosion. Terrace
erosion intensity showed distinct regional variations across the watersheds, with the Zhaoming watershed in
Jingyuan County showing the highest erosion intensity (7 080 t/km?*) and Tongxin County the lowest (41.41 t/km?).
The Shuijinggou watershed in Tongxin County had the highest soil conservation capacity (3.48>X10* t/km?®.
[Conclusion] Terrace erosion is influenced by the combined effects of topography, hydrology, and engineering
practices. The spatial variation in erosion intensity and soil conservation capacity is directly driven by natural
factors and indirectly modulated by engineering practices (e. g., terrace-ridge gradient, ridge maintenance).
Standardized ridge engineering combined with vegetative buffer strips can enhance the erosion resistance of
terraces.

Keywords: rainstorm erosion; terrace erosion; erosion characteristics; soil and water conservation; Ningxia
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Table 1 Basic information of watersheds at survey area in 2024
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Fig.1 Field photos and model diagrams of new terraces in survey area
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Table 3 Different types of erosion in survey area
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Fig.2 Number and proportion of different erosion types at each watershed of survey area
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Fig.4 Erosion caused by human activities in survey area
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