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Improved NSGA algorithm to solve the basic process
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Fig. 2 Schematic diagram of the reference point

of the G, indicator
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Fig.3 Water supply scheduling diagram
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Fig. 4 Pareto frontier solution set of water scarcity target

under SBX operator and arithmetic operator
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Tab.1 G, index calculation results
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100 0.510 10. 43 3.173 12.72
200 0.375 16.73 2.504 22.18
300 0.477 26. 84 0. 896 32.70
400 0.183 35.45 0.928 38.90
500 0.433 40. 17 1.213 50. 08
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700 1.119 53.62 0.924 72.79
800 0. 620 62. 87 0.949 83.90
900 0. 740 70. 24 0.929 90. 44
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Fig.6 Water supply scheduling diagram of each typical scheme
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Tab. 2 Statistics of the characteristic indicators under

each scheme in the Pareto frontier
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Optimization of Fenhe Reservoir Operation Rules Based

on an Improved NSGA-] Algorithm

DONG Ling, ZHU Xue-ping, WANG Hong-chong, ZHAO Xue-hua
(College of Hydro Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In order to improve the search efficiency of the NSGA- [l algorithm, this paper introduced an arithmetic
crossover operator with stronger global search ability and faster convergence speed to replace the simulated binary cross-
over operator used in the original NSGA- [[ algorithm. Based on this, an improved NSGA- [ algorithm was proposed., the
G, index was used to evaluate the convergence capability of the multi-objective Pareto solution set. The method was ap-
plied to the research of Fenhe Reservoir water supply and ecological collaborative optimal scheduling to verify its effective-
ness. By comparing the Pareto solution sets generated by different algorithms and various indicators of reservoir opera-
tion, and compared with the traditional algorithm, the number of iterations to reach the convergence state after the im-
proved algorithm was reduced by 100 generations and the convergence time is shortened by 7. 76%. The water shortage
rate of each department under the condition of non-optimization was decreased, of which the effect of agricultural water
shortage rate is the most significant, decreasing by 13.20% to 14.52% , and the total water supply increased by 0. 268 to
0. 303 million cubic meters. This paper verified the effectiveness of the improved algorithm and optimized scheduling, and
provides an optional new idea for multi-objective optimal scheduling of reservoirs.

Key words: NSGA- [ ; simulated binary crossover; arithmetic crossover operator; multi-objective optimization; Gy,
evaluation index
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Changes of High Water Level in the Flood Season in the Ganjiang

River Trail Channel in the Past 30 Years
YOU Li*junl ,HONG Yun',QU Yi-han’, TANG Li-mo”
(1. Nanchang Water Investment Project Management Group Co. , Ltd. , Nanchang 330008, China;
2. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract: Ganjiang river trail channel is affected by both upstream water and the backwater effect of Poyang Lake
during the flood season. The study of the water level changes has guiding significance for river flood control and shipping.
Based on the measured data from 1990 to 2019 at the hydrological station in the Ganjiang river trail channel, this paper a-
dopted the Mann-Kendall trend test and the Pettitt test to analyze the trend of the characteristic water level during the
flood season(flood season and backwater of Poyang Lake season). The results show that the water level of the Ganjiang
river trail channel had a significant downward trend. The interannual variation of the water level during the flood season
was relatively uniform, while it showed a fluctuating shape during the backwater of Poyang Lake season. The mutation
years were all around 2002. The main reason for the decline of the water level during the flood period is the erosion of the
riverbed. The downward trend of the riverbed has slowed down significantly after 2013, so water level during the flood
period stabilized after 2016. The water level during the backwater of Poyang Lake season is mainly affected by the erosion

of the riverbed, and the change of the downstream water level will also have a certain impact.

Key words: Ganjiang river trail channel; high-water level; flood; backwater of Poyang Lake; Mann-Kendall trend test





