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Application of Numerical Simulation on Water-sediment
Transportation in Downstream Rivers during Reservoir Desilting
Operation
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Abstract

Soil erosion and landslide often occur in the upstream catchment of a reservoir due to
extreme rainfall events, which lead to a large amount of sediment flow into the reservoir area.
The problem of sediment deposits may result in the decrease of available reservoir storage.
However, the sediment in the reservoir can be released to the downstream river using desilting
operations during flood events. The influence of Shihmen Reservoir desilting operation on the
downstream rivers is mainly discussed in the study. The river terrain in the two-dimensional
mesh is built based on the data of the digital elevation model. The study area ranges from Dahan
River Xinhai Bridge and Xindian River Guangfu Bridge to Danshui River Taipei Bridge and
Erchong Floodway Gauging Station. According to the historical data of the Shihmen Reservoir
desilting operation, this study uses a mobile-bed model in SRH-2D to simulate the phenomenon
of water-sediment transportation in the downstream rivers and flood diversion capacity of the
floodway during typhoon events in 2015 and 2016. The simulation result shows that the process
of flood discharge and sediment sluicing could lead to the local bed scouring and silting in
downstream rivers and floodways. It could reflect the distribution and trend of the bed were
scouring and deposition based on the measured data. In order to achieve the goal of reducing
sediment in reservoirs and water environmental protection in downstream channels, the results

of this study could provide references for reservoir sedimentation management strategies.
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