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Reservoirs operation based benefit analysis of Gongming
water storage project in Shenzhen

LIU Ren-yuan, HUANG Qiang,JIN Wen-ting

(State Key Lab Cultivation Base of Northwest Arid Ecology and Hydraulic Engineering .
Xi’an University of Technology,Xi’ansShaanzi 710048 ,China)

Abstract: [Objective] This study revealed the relationship between water storage,water supply.eco-
logical exchange water and loss of water of Gongming water storage project,and analyzed its reserve bene-
fit,ecological benefit and water supply benefit. [Method) Two water supply scenarios were set based on
the options of water import from north. One used supply amount to decide demand amount with fixed quan-
tity of water from recent northern line,and the other one decided supply amount based on demand amount
assuming that the quantity of water from future northern line would change. Then an optimal operation
model of multi-reservoir was built,and 45 years monthly runoff data were used to solve the model using a-
daptive algorithm of decision dynamic optimization. The model results were compared with measurements
at last. [Result] The multiple-year average water storage capacities of Gongming reservoir were different
under the two scenarios. The capacity increased from 107. 15 million m® per year in scenario 1 to 125. 45
million m* per year in scenario 2 with a net increase of 18. 30 million m® per year. The storage capacity in

scenario 2 was larger than the reserve capacity of 121. 41 million m®. The city water supply guaranteed rate
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increased from 0. 7% —6.7% in scenario 1 to 98% in scenario 2, while the maximum water shortage time

decreased from 45 years in scenario 1 to O in scenario 2. The city water supply requirement in the region

was totally met. [Conclusion] Through joint operation of reservoirs, the Gongming water storage project

could realize the water supply and water reserve targets of Midwest Shenzhen and exert their ecological

benefits.

Key words: multi-reservoir;optimal operation;reserve benefit;ecological benefit; water supply benefit;

Gongming water storage project;Shenzhen
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Fig. 2 Comprehensive benefits of Gongming water storage project
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Table 1 Effects of different scenarios on water amount of Gongming reservoir
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Scenario Scheme Reservoir Full . Loss of

inflow period Supply Water Exchange Water evaporation
water storage water shortage

and leakage

1 H# Normal 3 966. 38 3.59 2 564. 37 10 438.79 2 564. 37 10 081.9 1175.06

ptima 3 836. 24 3. .29 0714.9 .29 9 691. 6 9.

4k Optimal 8 2 71 2 812.2 10 71 2 2 812.2 1 789.12

5 M Normal 8 745.7 1.63 7.189. 67 12 489.78 7.189. 67 0 1.307.09

itk Optimal 8 796. 7 1.62 7230.33 12 544.84 7 230.33 0 1311.19
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Fig. 3 Changes of multi-year water storage capacity of Gongming reservoir under two scenarios
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Table 2 Comparison of city water supply of Shenzhen City based on Gongming water storage project
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