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Estimating Sediment Yield into Reservoirs from Single Rainfall Events

Using Satellite Imagery in watershed: A Case Study of Zengwen
Reservoir
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Abstract

To understand the sediment yield and sediment loss hotspots generated by major typhoon
rainfall events and to assist in the sediment budget monitoring and management of the
catchment area, as well as the health check and management of sediment production
environments in the reservoir catchment, this study estimates the sediment yield into the

reservoir from single rainfall events through a sediment budget model for the catchment.

Using optical and radar satellite imagery to interpret the changes in landslide areas in the
catchment area before and after rainfall events, this study incorporates Sentinel-1 radar
satellite data and employs InSAR technology to assess the amount of landslide debris. The
MUSLE formula is used to estimate surface soil erosion, and the SRH-2D model is employed
to simulate and analyze the sediment yield from surface soil erosion and landslide debris in
the upstream catchment entering the main river channel and subsequently transported to the

reservoir.

The hydrological observation station at the Dapu Dam upstream of the reservoir serves as the
control point. Observational data on flow and sediment concentrations from the Dapu Dam
hydrological observation station are used to calibrate and validate the model. The flow trend
changes are compared with actual trends, and if discrepancies are found, input data or model
parameters are adjusted accordingly. If the trends match, the simulated suspended sediment
yield is then compared. If the error in the total suspended sediment load is within +20%,

adjustments are made to the catchment area sediment loss or model parameters.

The event-based sediment budget dynamic assessment model was evaluated for five rainfall
events, with all errors within +20%, indicating its capability to reasonably assess sediment
loss in the watershed and effectively simulate the sediment load entering the reservoir. This
enables reservoir management units to effectively monitor the sources of sedimentation in the

reservoir.
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