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Abstract

The processes of slope runoff and sediment yield are significantly affected by soil and water conservation measures. Their
mechanisms involve multiple aspects, including rainfall infiltration, surface runoff formation, and sediment transport. Implementing
measures such as slope remediation, surface mulching, and vegetation restoration can effectively reduce the scouring intensity
of rainfall on soil particles, enhance soil stability and erosion resistance, thereby decreasing runoft volume and sediment yield.
Vegetation roots not only increase soil porosity, but also consolidate the soil and improve water infiltration conditions, slowing down
slope confluence velocity, the protective layer on the slope surface reducing the threshold value of sediment initiation, dissipating
raindrop kinetic energy. Engineering measures like building terraces and constructing interception ditches alter slope gradient and
flow concentration paths, contributing to peak flow reduction and timing delay. The integrated application of various measures
demonstrates synergistic effects, maintaining long-term ecosystem stability and regional soil and water conservation functions. In the
short term, they provide crucial support for agricultural production and ecological security on slopes by reducing runoff scour.
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