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A Model for Optimizing Ecological Flow Regime of Dam-diversion Type Hydroelectric Station
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2.PowerChina Beijing Eng. Corp. Ltd.,Beijing 100024,China)

Abstract: Aiming at the problem that the flow determined by the traditional ecological basic flow method is difficult to consider both
the ecological and economic benefits,in this paper we propose an optimization model suitable for the ecological flow process of the
dam-diversion type hydroelectric station.This model adjusts the diversion radio by optimizing the vulnerable areas of hydraulic
factors in natural river channels to make the ecological and economic benefits reach the joint optimum,in which the WUA is adopted
as the decision index and a hypothesis is assumed that the fish habitat does not change greatly if the WUA of improved ecological
base flow keeps in line with that before improvement.Taking the Changbo Hydropower Station for example,this paper emphasized on
the changes of hydrological regime in the vulnerable areas of hydraulic factors and the improved ecological flow process of the river
channel was determined after considering the fish of Schizothorax dolichonema’s requirement for the hydraulic factors in its spawn-
ing period when the vulnerable areas were optimized through using the spur dike.The results showed that when selected 3 vulnerable
areas to optimize,the river ecological base flow is 10% of the average annual flow while the calculation results of traditional methods
is 20%,the two corresponding effective area is 87 782.02 m? and 87 726.2 m? respectively.The former flow rate was decreased by 10%
compared with the latter under the condition that the habitat’s hydraulic condition remained unchanged.The ecological flow process of
Changbo Hydropower Station which could preserve the basis of the optimized ecological fluctuation of runoff and process of flow

pulse while satisfying the water demand of target fish is obtained on the basis of the optimized ecological base flow and the study res-
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ults of rise rate and fall rate.This process provides a demonstration for the establishment of appropriate hydraulics habitat for protec-

ted fish and the optimization of the ecological flow regime of mixed type hydropower stations.Meanwhile,it also provides a basis for

the ecological dispatching management of power station.
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Fig.7 Ecological flow regime curve of Changbo hydropower station
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