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Abstract: Focusing on the multi-objective problem of joint flood control operation for the Jinsha River
downstream cascade reservoirs and the Three Gorges cascade reservoirs, a multi-objective optimization
model of the joint flood control operation for Cascade Reservoirs was established, considering the objectives
of flood control safety of cascade reservoirs and upstream and downstream protection zones. The model was
solved by the proposed multi-objective particle swarm algorithm. Meanwhile, the set of external files to save
the non-inferior solutions in the solution process was constructed, based on the clustering distance of the par-
ticle which maintains the distribution of the external file set. Finally, the solution distributes of a wide range
set of the non-inferior scheduling programs offering to policy makers for evaluation and selection. 1981 and
1998 were selected as the typical years, a joint control optimization scheduling under design flood has been
done at different frequencies in the typical flood year. And cases study results has shown that, compared with
a separate run in the Three Gorges cascade, the joint flood control of cascade reservoirs can effectively re-
duce the Three Gorges Cascade storage peak flow and the highest water level of the dam in Three Gorges,
meanwhile, enhance the flood control capacity of the middle and lower reaches of the Yangtze River.

Keywords: Jinsha River Downstream Cascade; Three Gorges Cascade; Joint Flood Control; Multi-Objective
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Table 1. Characteristic data of the Jinsha River downstream cascade reservoirs and Three Gorges cascade reservoirs
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Table 2. Pareto optimal operation schemes obtained by MOPSO for the flood in 1998
3% 2.1998 FHBFHKIELBEEFRE

KRS Obj (m) Obj, (m’/s) Objs (m’/s) TR Obj, (m) Obj, (m’/s) Objs (m’/s)
1 146.11 78,401 32,286 16 157.69 45,656 25,476
2 146.15 72,988 29,791 17 158.61 46,725 24,109
3 146.97 57,688 27,350 18 149.63 50,891 25,539
4 147.15 52,994 24,887 19 150.28 49,889 30,591
5 156.02 47,577 19,592 20 161.52 44,692 23,558
6 161.69 43,575 20,507 21 148.81 51,407 24,647
7 164.88 40,843 20,088 22 150.77 49,441 28,978
8 160.17 44,708 22,801 23 155.60 46,924 25,132
9 163.00 42,309 20,120 24 151.19 49,275 27,896
10 168.14 40,727 20,951 25 152.90 48,827 26,271
11 169.64 40,060 20,794 26 156.47 46,493 25,983
12 171.26 39,305 19,801 27 148.04 52,184 25,390
13 172.55 38,761 21,628 28 153.74 48,546 25,628
14 173.19 38,488 21,628 29 159.68 45,041 26,371
15 154.69 46,695 26,174 30 151.86 48,647 29,995
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Figure 1. Discharge processes of schemes for the flood in 1981 of frequency 0.01 in Three Gorges reservoir
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Figure 2. Water level processes of schemes for the flood in 1981 of frequency 0.01 in Three Gorges reservoir
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