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Table 2 Characteristics of reservoirs
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Table 4 Water inflow, water loss and irrigation water demand of two reservoirs in each period 10*m3
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Fig.4 Conventional scheduling scheme (P=75%)
%5 FHIAEHIE
Table 5 Conventional schedule data 10%m3
K MESLKE BEESIOKE  mERAE  mEsKE  Kmkm wmeke U ek
111980 7K 336 / / 52 77 847 850 336
VMoK / 223 100 28 0 159 160 100
&t 336 223 100 80 77 1006 1010 436
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Table 6 Conventional scheduling results under parameters tests 10*m?3
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Fig.5 Conventional scheduling scheme of preferred parameters (P=75%)
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Table 9 Water lifting test schemes of Xilinghe station and their optimal scheduling results 10*m3
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Fig.6 Optimal scheduling scheme (P=75%)
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DAl Xiaoping, WU Feng, ZHANG Liang, et al. Problems and

Optimization Scheduling Method for Irrigation Systems with
Two Reservoirs and Three Pumping Stations in Hilly Areas

LUO Qihuat, JIANG Xiaohong!, CHEN Yu?, CHENG lilin!
(1. College of Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China;

2. Jiangsu Province Rural Water Conservancy Science and Technology Development Center, Nanjing 210029, China)

Abstract: [Objective] This paper develops an optimal scheduling method for joint operation of two reservoirs and
three pumping stations irrigation systems in hilly areas. [ Method] Focusing on improving the efficiency of the
pumping stations in dry years, we constructed the optimization model by minimizing the sum of the squares of the
irrigation water shortages in each irrigation area and irrigation duration. The constraints to the optimization included
annual water supply to the system, annual water supply to the pumping stations, lift capacity of the pumping stations,
and optimal scheduling criteria of the reservoirs. The large system optimization method was used to solve the
optimal scheduling. The model was applied to optimize the operation of Shanhu and Nigiao reservoirs in the Liuhe
District in Nanjing City, Jiangsu province. [Result] Compared with conventional operation without optimization,
the operation using the optimized parameters reduced the irrigation water shortage in Nigiao reservoir from 350 000
m? to 0, reduced the amount of abandoned water in Shanhu reservoir from 450 000 m? to 0, increased the amount of
extracted river water in Shanhu reservoir from 4.03 million m? to 4.35 million m3, reduced the terminated water
storage in Shanhu and Nigiao reservoirs from the initial 8.19 million m2and 1.45 million m2 to 8.47 million m®and
1.59 million m*at the end of the operation, respectively. [ Conclusion] The proposed optimal method for reservoir
operation can effectively reduce the amount of abandoned water and increase the amount of irrigation water supply.
It can also give full play to the water lifting capacity of the pumping stations and reduce the number of times the
pumping station needs to lift water to recharge the reservoirs. In addition, it also meets the requirements for the
specific value of the terminal water storage of the reservoir.

Key words: reservoirs; pumping stations; joint optimal operation; experimental optimization; large system
optimization
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