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“Optimization” of dam operation rule to improve water

environment in Monobe River
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Monobe River basin was called one of the best limpid streams in Japan. The river basin
had rich stream ecosystem. The river had enjoyed abundant fresh water fish and many
visiting anglers inside and from outside of Kochi prefecture. The Monobe River integrated
development plan was commenced in 1950’s. While the river development gives the society
social benefit in terms of power generation, water use and flood control, the development has
large negative impacts on river environment, which are muddy water, draught water flow
and shore erosion. The author focuses on the water shortage because this decoupled and
decreasing habitat of water creatures. To reduce draught water flow, dam operation rule is
obligated to maintain certain reservoir water level. However, actual dam operation doesn’t
conform to the rule because maintaining certain reservoir water level increases gate
discharge. Discharge from dam is divided into gate discharge and water consumption for
hydraulic power generation; therefore, increasing gate discharge means decreasing water
consumption for hydraulic power generation. In addition, maintaining certain reservoir
water level may cause difficulty for flood control.

In recent years, taking a balance among power generation, water use for irrigation and
protection of river environment is required. Purpose of this study is to quantify tradeoff
relationship between hydraulic power generation and river environment. The author
simulated dam operation as the operation rule. In addition, the author tried to evaluate
changes of hydraulic power generation and inadequacy of water flow in downstream.

As a result of simulating dam operation which conforms to the operation rule, expectation
of electricity generated is decreased by about 2 to 7%, and standard deviation of electricity
generated 1s decreased by about 3 to 15%. Expectation of inadequate water flow days in
downstream is decreased by about 40 to 57%, and standard deviation of inadequate water
flow days is increased by about 3 to 15%. The author quantified tradeoff relationship
between river environment and hydraulic power generation. These results show a possibility
of reducing occurrence frequency of draught water flow without sacrificing much of

hydraulic power generation.



