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Optimal operation of water resources in plain slope water area based on improved multi-objective particle swarm
optimization algorithm// WANG Wenjun', FANG Guohua', LI Yuan®, WEN Xin', GUO Yuxue' (1. College of Water
Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Hydraulic Research Department,
Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The characteristics of the optimal operation of water resources in plain slope water area were analyzed, and an
optimal operation model with two objectives involving the minimization of both water shortage and the amount of water
pumping was established. The solutions obtained with the traditional multi-objective particle swarm algorithm frequently fall
into local minima and are usually premature. The traditional algorithm was modified from the following three aspects:
selection of inertial factors and learning factors, maintenance of external files, and selection of global optimum. Compared
with the traditional NSGA-1I algorithm, the improved multi-objective particle swarm algorithm shows its validity and
superiority in solving test functions. The old course of the Yellow River in Suqian City and the region to the south of it were
used as a case to investigate the optimal operation of water resources, and the improved algorithm was used to find the
Pareto front. The results show that the two objectives are widely distributed, and the Pareto solutions of incoming water at
various frequencies are uniformly distributed in the space.
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Fig.3 Outline of water resource system in old channel of Yellow River and region to south of it in Sugian City
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Table 1 Typical operation schemes for frequencies of 50% , 75% , and 95%

/% /  m /  m /%
1 50 4.796 0 0
2 50 2.245 0.453 9.17
3 50 0. 287 2.366 47.90
4 75 7.284 0 0
5 75 3.726 1.299 21. 47
6 75 0.309 4.588 75.83
7 95 10. 909 0. 001 0.01
8 95 4.597 1.915 24.27
9 95 1.011 5.442 68.97
b
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