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A Study on Reservoir Operation for Flood Control during Flood Events beyond the Designed Level
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Synopsis

In July in 2018, a strong frontal rain system caused prolonged and torrential rainfall in the

broad areas in the western Japan. While many reservoirs contributed to mitigate flood impacts by

controlling flood water in the rivers, some reservoirs lost their flood control volumes to regulate

river flow in the downstream by the overwhelming amount of inflow in the middle of the flood

event. Those reservoirs therefore had to release the same amount of water as inflow after that, and

resulted in severe inundation in the downstream in some river basins. Considering lessons learnt

from this flood event, a robust reservoir operation method is proposed for flood control under

extreme flood events in this paper.
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Fig. 1 Actual operation of the Hiyoshi Reservoir in
the Yodo River basin during the flood event in July,
2018.
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Fig. 2 Actual operation of the Nomura Reservoir in
the Hiji River basin during the flood event in July,
2018.
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rate of the reservoir from the storage rate to its flood

control capacity.
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methods.
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Fig. 5 Comparison in reservoir states of the Nomura
Reservoir between (a) actual operation and (b)

proposed operation.
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Fig. 6 Comparison in reservoir states of the Hiyoshi
Reservoir between (a) actual operation and (b)

proposed operation.
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Fig. 7 Locations of rain stations in original rain areas
and hypothetical rain areas (added by the authors to
the base image of rainfall analysed with C-band radar
by Japan Ministry of Land, Infrastructure, Transport
and Tourism (MLIT)).
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Fig. 8 Example of the method applied to generate
hypothetical hyetograph for each rain gauge around

the Hiyoshi Reservoir.
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Fig. 9 Simulation results of operation of the Hiyoshi

Reservoir for the generated hypothetical flood event.
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