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Fig. 1 Regional water network and main gate dams
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Tab. 1 Evaluation index system of gate dam
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Tab. 2 The index weight of gate dam evaluation index system
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Tab. 3 Grading standard of gate dam
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Fig. 2 Key index map of water quantity, water ecology,

water quality and gate dam management
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Tab. 4 Analysis of regional water transfer target
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Fig. 4 The calculation results of river length ratio meet the

water transfer demand in each working condition
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Fig. 5 Calculation results of hydraulic connectivity

demand under various working conditions
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Tab. 5 Calculation of gate dam based on water system connectivity
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Water quantity regulation of regional water network based on optimal selection of key gate dam
LIANG Xiao',JU Wenhui* , SUN Bowen' , HU Ze! , GAO Xueping' ,ZHANG Jing® ,ZHAO Jinyong®

(1. Sate Key Laboratory of Hydraulic Engineering Simulation and Safety , Tianjin University , Tianjin 300350, China;

2. Chinese Academy of Environmental Planning ,Beijing 100012, China;

3. China Institute of Water Resources and Hydropower Research ,Beijing 100089 ,China)

Abstract: Uneven distribution of water quantity in regional water network results in cut-off and difficulty in satisfying ecolog-

ical water demand. Therefore, it is necessary to scientifically formulate a scheme to regulate regional water network. Regula-
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ting water quantity by operating gate dams is a critical way, but the selection of different numbers and scales of gate dams
will have different effects on the efficiency and effect of regulation results. How to select the key dams ? that may have a
greater influence on the regional water network under different objective conditions and realize the efficient regulation of the
water quantity.

A gate dam evaluation index system is established which includes 10 indices from the aspect of water quantity, water quali-
ty,water ecology,and gate dam management. Taking the regional water network of Fenghe-Yongding River in Langfang as the
research object, the AHP-entropy weight method is used to determine the index weight. To select the key gate dams under
multi-objective water quantity regulation, the influence ability of each gate dam on the regional water network quantity regula-
tion is evaluated. Considering the gate dams need to adjust the opening to achieve the water regulation target,a hydrodynamic
mathematical model is built,and the opening of each key gate dam is set at five grades of 0%6,25%,50% ,75% ,and 100% ,and
combined into 25 groups of simulation working conditions. Based on the simulation calculation of each working condition, the
opening degree of each key dam and the range of water level is determined under the objective of satisfying the regional ecologi-
cal water demand and flood control safety,and the judgment of the priority of the dam operation by the gate dam evaluation in-
dex system is verified.

The composite key index of Yongfeng and Dongzhangwu are the highest, and they are the key gate dams in the regional
multi-objective water quantity regulation. The differences between the single key and the composite key index are obvious for
some gate dams. In practical application, the operating dam can be selected according to the regulation target. The composite key
index can play a good reference role in water quantity regulation under the condition of multi-objective. For operating require-
ments, the gate and dam whose objective corresponds to a higher key index can be selected more accurately,and the composite
key index can be considered at the same time. The opening of two key gate dams is set and combined into 25 working conditions
to calculate the hydrodynamic model. Only four of the 25 working conditions meet the requirements of regional water network
ecological water demand and flood control safety,and the index of hydraulic connectivity capacity under these four working con-
ditions is relatively high, which is between 0. 837 and 0. 839.

In conclusion, Yongfeng and Dongzhangwu gate dams are the keys in the target area,and their critical water quantity and
composite indices are the highest in the gate dam evaluation index system. When the opening degree of Yongfeng gate dam is
50% to 75% ,the opening degree of Dongzhangwu gate dam is 75% to 100% ,and the corresponding water level range is 11. 30
to 11. 95 m and 10. 55 to 11. 65 m, respectively. It can ensure that each river reach and wetland in the target area and may meet
the demand of ecological water level and give consideration to flood control safety. The evaluation index system has a directivity
effect on operating gate dams under multi-objective regulation of water. It can reflect the influence degree of gate dams in a sin-
gle aspect or comprehensive aspect. This method is used to determine the scheduling priority of gate dams. It is of significance
reference to reasonably reduce the number of gate dams and improve the efficiency of water regulation.

Key words: regional water network; water quantity regulation;dispatching of gate dam;hydrodynamic model; key gate dam
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