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Abstract

The weather has changed in recent years, the central region of Taiwan has frequently
experienced extreme weather events, including prolonged heavy rainfall, flooding, and
successive typhoons. These events have led to the destabilization of hillslopes, resulting in the
mass movement of soil and rock, and triggering numerous serious landslides and debris flows
that have caused significant human and economic losses. Areas with slopes steeper than 30
degrees are generally at higher risk of landslides due to the influence of gravitational forces
acting on the soil mass. When the slope exceeds a critical threshold, the soil structure becomes
unstable and prone to collapse, especially under conditions of intense rainfall. Rainwater
infiltrates into the pore spaces between soil particles, increasing the soil’s weight. The saturated,
heavier soil mass becomes more susceptible to sliding along smooth failure planes. Initially,
the movement may occur slowly, but as cracks develop and propagate, the sliding velocity
accelerates rapidly, leading to large-scale landslides. When the dislodged soil and debris flow
into rivers or convergence zones, they can evolve into destructive debris flows. To mitigate the
risks associated with such natural disasters, it is essential to conduct in-depth studies on
riverbank erosion mechanisms, which can serve as the foundation for designing effective
riverbank protection structures in the future. This paper proposes the application of the SRH-
2D hydrodynamic—sediment transport model to simulate soil and sediment transport processes
and slope instability, enabling the monitoring and early warning of potential slope failures.
Furthermore, the study recommends the planning and construction of landslide mitigation
structures such as levees, revetments, and drainage systems. These measures can facilitate the
collection and discharge of surface and subsurface water from hazardous areas, reducing pore
water pressure and helping to maintain slope stability. Finally, the paper emphasizes the
importance of establishing a simple and effective slope monitoring system to enable real-time
hazard assessment and early warning, which is particularly suitable for high-risk mountainous
areas in central Taiwan.
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