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Research Progress on Driving Mechanisms of Benggang Formation Induced by
Hydraulic Erosion and Implications for Prevention and Control

YAO Mou"?, WANG Mengyu'?, LI Yifan"*, NI Shimin'*, WANG Junguang’
(1.Faculty of Geographical Science and Engineering, Henan University, Zhengzhou 450046, China; 2.Henan Dabie Mountain
National Field Observation and Research Station of Forest Ecosystem, Henan University, Zhengzhou 450046, China;
3.Soil and Water Conservation Research Center, Huazhong Agricultural University, Wuhan 430070, China)
Abstract: [ Objective] Benggang erosion generally follows a staged evolutionary pattern slope erosion-gully
erosion-incipient Benggang-large-scale Benggang. This study aims to clarify the driving role and core pathways of
hydraulic erosion in the key stages of Benggang formation, providing a scientific basis for regional erosion prevention
and control.[ Methods] By systematically reviewing relevant domestic and international studies, and based on the
slope erosion development chain, a mechanism framework for the Benggang formation stage is summarized and
constructed.[ Results] During the Benggang formation stage, hydraulic erosion plays a dominant role, significantly
increasing the height difference of gully walls, weakening soil stability, and inducing gravity erosion. During the
development stage, gravity erosion gradually becomes the dominant driving force for the rapid expansion of
Benggang, and the two maintain a high-intensity erosion state of Benggang through the positive feedback cycle of
undercutting-collapse-re-erosion. In addition, human disturbances such as vegetation destruction and engineering
excavation are key factors triggering the accelerated formation of Benggang.[ Conclusion ] Benggang prevention and
control should take blocking the slope hydraulic erosion chain as the core, strictly regulate human disturbances,

and implement differentiated management strategies in stages. Future research should focus on quantitative studies
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of the spatiotemporal contributions of hydraulic and gravity erosion, improve the monitoring and early warning

system for Benggang evolution, and provide scientific support for Benggang ecological restoration and decision-

making in soil and water conservation engineering.
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Table 1 Typical characteristics of slope hydraulic erosion, gully erosion, and Benggang erosion
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Fig.1 Composition and morphological characteristics of typical Benggang in south China
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Table 2 Classification of Benggang development stages in published literature
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Fig.2 Splash erosion, sheet erosion, and shallow gully erosion systems and morphological characteristics of stepped gullies on

granite residual soil slopes

L L ANBE RS

TE < Pl a g U9 s ik 22 6 5 11 b oy 42 JR 3% BR 49 10 B R 5
B3 HREERRIEEEIMARTIEHAGELRERNERRS

Fig.3 Typical gully erosion system and actively developing Benggang system on granite residual soil slopes
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Fig.4 Linear and spoon-shaped Benggang, active collapse walls, and niche—shaped gully heads on granite residual soil slopes
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Fig.5 Typical formation pathways of Benggang based on hydraulic erosion
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