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Research on the Response Mechanism and Prevention and Control of Soil Erosion and Reservoir
Sedimentation Caused by Mountain Torrents: A Case Study of Langhe Reservoir

Huang Yongjun, Wang Qiangfu
Danjiangkou Water Conservancy and Hydropower Engineering Construction Survey and Design Institute, Danjiangkou,
Hubei 442700, China

Abstract: Mountain torrents caused by short-duration heavy rainfall in mountainous areas are a core driver of soil erosion and
reservoir sedimentation, weakening the comprehensive benefits of reservoirs and threatening water ecological security in the
basin. Taking the Langhe Reservoir basin in Danjiangkou as the research object, this study explores the response patterns of soil
erosion, sediment transport, and reservoir sedimentation driven by mountain torrents based on hydrological, rainfall, and
sedimentation monitoring data. The results show that the region is characterized by steep terrain, concentrated sloping farmland,
and concentrated rainfall. Slope scouring and headward erosion of channels intensify soil loss, while sediment entering the
reservoir reduces storage capacity and decreases regulation and storage capacity. Mountain torrent intensity is significantly
positively correlated with soil erosion and sedimentation rate, and extreme mountain torrents dominate sediment deposition. In
combination with governance practices, a coordinated prevention and control system is constructed from four dimensions:
source control, process interception, terminal treatment, and long-term management and maintenance. Supporting measures
such as sloping farmland improvement, ecological interception, intelligent monitoring, and ecological dredging can provide
references for the governance of tributaries in the Danjiangkou Reservoir area.

Keywords: mountain torrent; soil erosion; reservoir sedimentation; coordinated prevention and control; Danjiangkou Reservoir area
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