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Study on optimal scheduling of multi-objective joint flood control for lower
Jinsha River cascade reservoirs and Three Gorges reservoir

OUYANG Shuo' ZHOU Jianzhong' ZHANG Rui' WANG Xuemin' WANG Hao'’
(1. School of Hydropower and Information Engineering Huazhong University of Science and Technology
Wuhan Hubei 430074; 2. China Institute of Water Resource and Hydropower Research ~Beijing 100038)

Abstract: This paper develops an optimization model of multi-ebjective flood control for cascaded reservoirs to
solve scheduling problem of large—scale reservoirs on the middle and upper Yangtze River. This is a synthetic
model considering the requirements by various factors such as dam safety flood control over the upstream area
and flood control over the downstream protected area. To solve the model we formulate an adaptive algorithm
of multi-objective electromagnetism-like mechanism ( MOEM) for evolution of the feasible solution sets. This
algorithm adopts an update method of external archive set to ensure the diversity of pareto optimal set based on
individual crowding-density. It also uses an adaptive disturbance factor to correct the random local search
operator for improvement of its global optimization ability. A case study of practical project was tested and
scheduling calculations in different situations were compared. The results show that at the same water stage in
the Three Gorges reservoir the joint scheme can reduce the maximum discharge volume from the reservoirs
and their flood control capacity can be improved.
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Table 1 Pareto optimal operation schemes obtained by MOEM for the flood in 1981
F,/m F,/m Fy/m*ss™ F,/m’ss™' F,/m F,/m Fy/m*ss™  F,/m’ss™
1 148.52 379. 24 72977 20980 16 160. 98 380 54165 18774
2 149. 14 380 71804 20982 17 161.99 380 52891 18279
3 149. 61 380 70764 21401 18 163. 02 380 52018 18035
4 150. 58 380 69533 20898 19 163. 87 379.93 50597 17713
5 151.27 380 68521 20865 20 164. 68 380 49733 18071
6 152.08 380 66854 21236 21 165. 54 380 48317 17171
7 152. 87 380 65130 19661 22 166. 57 380 47447 17421
8 153.76 380 63851 19631 23 167. 45 380 46236 17101
9 154. 56 380 62776 20567 24 168. 42 380 44999 17026
10 155. 19 380 61450 19957 25 169. 42 380 43765 16968
11 156. 18 380 60376 19527 26 170.73 380 42432 16880
12 157.03 380 59230 19487 27 171. 81 380 40833 16848
13 157. 89 380 57883 19242 28 172.75 380 39450 16709
14 158.97 380 56469 19148 29 173.74 380 38160 16708
15 159. 99 380 55300 18920 30 174. 92 380 36068 16709
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Fig. 1 Pareto optimal schemes for the flood in 1981 Fig.2 Pareto optimal schemes for the flood in 1998
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Fig.3 Discharge processes for the flood in 1998 calculated by different schemes
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Table 2 Sequencing optimization results of scheme set
28 >29>30>27 >26>25>24>23>21>22>19>18>20>17 > 1
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