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Strategy Analysis of Reservoir Sediment Desilting and Downstream
River Channel Flushing Operation
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Abstract

In recent years, sediment replenishment in downstream river channels and dredging in reservoir
areas have become important measures for sediment deposition prevention in reservoirs.
Therefore, managing floodwater volume and conducting desilting operations in downstream
river channels are particularly important. This study focuses on the Zengwen Reservoir,
collecting and compiling the flow and sediment transport relationships obtained from the Dapu
hydrological station upstream of the reservoir. Using these relationships, the incoming sediment
yield can be estimated based on forecasted inflow discharge. The study also utilizes a two-
dimensional numerical model to simulate the movement of incoming sediment, estimating
sediment concentration by mixing incoming turbid water with reservoir water. The results of
the two-dimensional simulations indicate that the concentration of turbid water reaching the
dam front can be accurately estimated, establishing the correlation between the estimated
sediment concentration at the dam front and the values simulated by the two-dimensional model.
Historical event estimates show that multiple sediment concentration values may correspond to
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fixed times, mainly because hourly data is used in the calculations, which may result in faster
incoming turbid water catching up with previously transported turbid water. However, overall,
the calculation results show that the time of turbid water arrival at the dam front and the peak
sediment concentration time can be accurately grasped. Based on these estimation models,
combined with the evaluation of water value and the consideration of hydraulic dredging
replacement costs, this study has formulated an operation strategy for sediment deposition
prevention in reservoirs and flushing in downstream river channels. If the current dredging cost
of Zengwen Reservoir is approximately $100 per cubic meter, then at a sediment concentration
of 60,000 ppm at the dam front, the corresponding dredging cost is about $4.00; the
corresponding water transfer cost is about $3.99, which are roughly equivalent. Therefore,
using a dam front sediment concentration of 60,000 ppm as a threshold, if there is no need for
flood control operations but the concentration exceeds this threshold, opening the desilting
tunnel for hydraulic sediment flushing is still beneficial. According to this principle, an
operation strategy analysis process for reservoir desiltation operation and downstream river
channel flushing can be formulated.

Keywords: sediment replenishment, sediment flushing, two-dimensional numerical model,
operation strategy
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