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Sediment Flushing Performance Analysis of Dredged Guiding

Channel in the Zengwen Reservoir Hydraulic Model:
A Case Study of Typhoon Lupit
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ABSTRACT

Sediment accumulation significantly reduces Taiwanese reservoir capacity,
exemplified by Zengwen Reservoir's 12% loss during Typhoon Morakot (2009). In
response, management implemented diverse desilting methods, including a desilting
tunnel (2017), which contributed to a record 8.23% overall sediment removal ratio
during Typhoon Kaemi (2024). During dry periods, sediment is removed by dredging.

Previous researches indicated dredged guiding channels enhance density current
expulsion. The 1:100 scale Zengwen Reservoir hydraulic model study quantified this,
showing 14.19% overall sediment removal ratio with a dredged guiding channel under
specific high-flow and sediment conditions.

To validate this for actual typhoon events, Typhoon Lupit (2021) was modeled.
Experiments revealed the dredged guiding channel concentrated density currents and
shortened their travel time to the dam, increasing sediment discharge duration. This
boosted the overall sediment removal ratio from 4.14% (without dredged guiding
channel) to 9.64% (with dredged guiding channel), confirming its positive impact on
reservoir sediment discharge.
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