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Abstract

The Wudongde-Baihetan-Xiluodu-Xiangjiaba cascade reservoirs in the lower Jinsha River and Three
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Gorges Reservoir were considered as the objects of study. Three optimal allocation schemes, including
the largest variable weight residual flood control storage capacity, the largest system nonlinear safety
degree, and the smallest cascade flood control risk rate were established and compared. The typical
flood data of 6 years were selected for analysis, and the comprehensive evaluation method was carried
out by the successive elimination of the scheme based on the order and degree of efficiency. It is found
that the smallest cascade flood control risk rate is the best allocation scheme for the flood control sto-
rage capacity of reservoirs group which can make the reservoirs share the risk of the flood control areas,
given full play to the flood control benefits of the reservoirs in the condition that the flood control effect
of the downstream is not deteriorated.
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Table 1. Characteristic parameters of the lower Jinsha River cascade and Three Gorges reservoirs
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Figure 1. Flood process at Zhicheng hydrological station before and after optimal scheduling

1. RACE R BT E RSk ST B kS 2

Table 2. Flood index reduction rate after joint scheduling of 1000-year design flood at Zhicheng hydrological station
= 2. Bauh T —B KK & EE EK e fREIR R

n PRI (m?/s) 7 KPR m) 15 KRR m®)

R B i VR i Hil R B AT WEE S Hil R B i WS Hil
1954 99,810 80,000 19.85% 459 361 21.38% 934 786 15.92%
1968 102,666 80,000 22.08% 481 427 11.24% 911 842 7.54%
1981 103,472 80,000 22.68% 555 503 9.46% 926 874 5.67%
1982 103,186 80,000 22.47% 507 450 11.28% 924 862 6.74%
1998 94,430 80,000 15.28% 416 367 11.64% 910 829 8.90%
2020 107,348 80,000 25.48% 571 492 13.79% 987 904 8.41%

Table 3. Flood control reservoir results table based on largest variable weight flood control storage capacity model (10* m?)

3. ENERKHRESRAREGRESERERAZ m)

Fhr ¥ X SE LM BRIk BE® =gk i e any

1954 8.64 (35.39%)  75.00 (100.00%) 46.51 (100.00%) 9.03 (100.00%) 9.54 (4.30%)  148.71 (39.50%)
1968 0.00 (0.00%) 43.88 (58.50%)  4.55(9.78%) 0.38 (4.20%) 5.31 (2.40%) 54.11 (14.37%)
1981 0.00 (0.00%) 52.56 (70.08%) 0.00 (0.00%) 0.00 (0.00%) 0.00 (0.00%) 52.56 (13.96%)
1982 0.00 (0.00%) 57.16 (76.22%) 0.00 (0.00%) 0.00 (0.00%) 0.00 (0.00%) 57.16 (15.18%)
1998 0.00 (0.00%)  75.00 (100.00%)  2.83 (6.08%) 0.00 (0.00%) 0.00 (0.00%) 77.83 (20.68%)
2020 0.00 (0.00%)  75.00 (100.00%)  3.65 (7.84%) 0.00 (0.00%) 0.00 (0.00%) 78.65 (20.89%)
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Table 4. Flood control reservoir results table based on largest system nonlinear safety degree model (10° m®)

T4 REFEMRLERARERESERIELAC m’)

G LR A BB B =g Vit et
1954 2.86 (11.74%) 1831 (24.41%)  7.21 (15.50%)  0.94 (10.41%) 119.39 (53.90%) 148.71 (39.50%)
1968 0.50 2.05%)  4.55(6.07%) 2.26 (4.86%) 0.24 (2.66%)  46.56 (21.02%)  54.11 (14.38%)
1981 0.41(1.68%)  4.32(5.76%) 2.29 (4.92%) 023 (2.55%) 4531 (20.46%) 52.56 (13.96%)
1982 0.70 (2.86%) 5.53 (7.37%) 2.36 (5.07%) 0.24 (2.64%) 4834 (21.82%) 57.16 (15.18%)
1998 0.91 3.75%)  7.29 (9.72%) 3.87 (8.33%) 0.75 (8.28%)  65.01 (29.35%)  77.83 (20.68%)
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Figure 2. The process of the remaining flood control capacity ratio based on largest system nonlinear safety degree model

2. ARG LM R ERRER RKER KR RERLL AT IZE

Table 5. Flood control reservoir results table based on smallest cascade flood control risk rate model (10% m®)

= 5. BAMHENR RS/ NMERERFERBERLVAZ )

Ay ey 1 ¥ BRI mE € = g E

1954 1.13 (4.62%)  17.17(22.90%)  6.69 (1438%)  4.69 (51.97%) 119.03 (53.74%) 148.71 (39.50%)
1968 0.19 (0.80%)  4.98 (6.64%) 171 3.67%) 141 (15.61%)  45.82 (20.69%) 54.11 (14.37%)
1981 0.10 (0.40%)  5.60 (7.47%)  0.63(1.36%)  1.35(1491%) 44.88(20.26%) 52.56 (13.96%)
1982 0.15 (0.62%) 6.9 (9.20%) 1.92 (4.14%)  1.67(18.47%)  46.52 (21.00%) 57.16 (15.18%)
1998 039 (1.58%)  7.47(9.95%)  3.16(6.79%)  2.48 (27.48%)  64.34(29.05%) 77.83 (20.68%)
2020 020 (0.82%)  11.28 (15.04%)  3.23(6.94%)  1.07 (11.88%) 62.87 (28.38%)  78.65 (20.89%)
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Figure 3. The process of the remaining flood control capacity ratio based on smallest cascade flood control risk rate model
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Table 6. Evaluation metrics of different schemes in 1954
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Table 7. Evaluation results of different typical flood processes
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