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Simulation of River Sediment Transport in Riverbank Landslide
Areas Using the SRH-2D Numerical Model
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Abstract

Given the abnormal and extreme nature of natural disasters such as flash floods and
landslides, in recent years, continuous heavy rains over large areas and successive storms
have occurred in some regions of central Taiwan. These events have destabilized slopes and
caused debris flow displacement, resulting in landslides and mudslides with severe damage to
people and property. Non-seismic landslides occur on slopes when there is groundwater,
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forming a high-density water layer on an impermeable layer (rock or clay) during heavy rains.
The volume of soil on the sliding surface also increases due to water in the pores between soil
particles, and with the inclination of the sliding surface, a large mass of wet soil can easily
slide on a smooth base. When these conditions converge, landslides begin with slow
movement, followed by cracks and weakening of the soil's holding force. This movement
gradually accelerates, and a landslide begins when a mass of soil moves, sweeping away
everything in its path. Initial landslides will destroy houses and bury people under slopes.
When a landslide enters a stream concentrating water flow, it causes mudslides. Therefore, in-
depth research on riverbank erosion mechanisms is necessary to facilitate the sustainable use
of riverbank protection structures. This article addresses solutions for monitoring and early
warning of slope instability and measuring soil displacement and mudslide transport based on
the application of the SRH-2D hydraulic sediment transport model. Simulating sediment
transport and landslides is an effective approach to detecting slope and mudslide movements.
From this, it is proposed to cooperatively deploy a simple and effective slope monitoring
system to warn of impending landslides and mudslides, which can be widely implemented in
the mountainous areas of central Taiwan -
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