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ABSTRACT

Following the completion of the desilting tunnel of Nanhua Reservoir, the development of its
decision support system was initiated in 2021 and has since been applied through multiple typhoon
events. This paper provides an overview of the system and demonstrates its effectiveness in flood
control and sediment routing during Typhoon Gaemi in 2024. The primary functions of the system
include: selection of historical typhoons of similar tracks, rainfall and runoff forecasting, monitoring
and estimation of sediment concentration at relevant locations in the reservoir, decision-making for
the activation and closure of the tunnel, and optimization of reservoir operation strategies. The
system was applied during Typhoon Gaemi, with results indicating that the total sediment inflow
into the reservoir ranged between 5.0 and 6.0 million cubic meters. 0.682 million cubic meters and
0.055 million cubic meters of sediment were discharged through the desilting tunnel and spillway,
respectively. Additionally, 1.83 million cubic meters of temporarily deposited sediment in the
downstream channel were successfully flushed, resulting in a total desilting volume of 2.567 million

cubic meters. Furthermore, the operation of the upstream desilting tunnel effectively mitigated the



impact of high turbidity on water supply at the dam. By accurately estimating the divertible water
volume at the Jiaxian Weir, the reservoir was also refilled within one week following the flood event.
Based on current findings, future improvements of the system could focus on enhancing the accuracy
of sediment inflow estimation and incorporating artificial intelligence methods to optimize operation
strategies. Additionally, the implementation of auxiliary structures, such as flushing channels,
sediment-trap basins, or submerged weirs at the tunnel entrance, could improve sediment routing
efficiency. Strengthening regional water resource coordination is also recommended to ensure a

stable water supply while creating favorable conditions for proactive sediment routing operations.
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