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Table 1 Analysis o flood number in Biliuhe reservoir from 1958 to 2001
(8 ) 1000m¥ (a4 )
7 20 7 2 7 31 8 1 8 10 8 11 7 2 7 31 8 1 8 10
14 (17.5%) 23 (28.8%) 18 (22.5%) 25 (31.2%) 17 (38.6%) 8 (18.2%)
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Fg 1 Typicd flood process of 1962 and desgn flood processes in the pog-flood season
1974 , 2 ,
0.02 % 2%
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Table 2 Comparison o flood peak and vdume between the pos-flood season and the main flood season
[ % Qi (-1 Wo/ md W/ md
0.2 10 4330 3720 3.47 3.26 3.9 3.97
0.1 5 5080 4750 4.07 4.07 4.60 4.94
0.02 2 6300 6150 5.05 5.06 5.70 6. 16
0.01 1 7660 7600 6.14 6.16 6.94 7.52
:Qm , W 3d , Ws 5d
2
2.1



6 . 859
) 2, 0.1%
5% ' [8]
0.4 0.9m, 68.5 69.0m( 68. 1 m)
2.2
H y 2
; 2 :
, 68.5 69.0m 68.8m ,
) , 0.1%
5% 2500 N/ s : :
L 1 3 1
3 (68.8 m)
Table 3 Operation rulesand results o balance program(68. 8 m)
% /m L(nPs™ Y [(m* s 1 /m [(m* s Y [(m* s Y
5 <70.2 < 600( = 600) (600) 69.07 600 1250
2 (70.2, 70.5] <1100( > 1100) (1100) 69. 80 1100 1800
1 (70.5, 70.6] < 1700( = 1700) (1700) 70. 22 1700
0.2 (70.6, 71.0] <2100( > 2100) (2100) 70.92 2100
0.1 (71.0,71.3] < 2400( = 2400) (2400) 71.28 2400
0.01 (71.3, 72.6] <3350( >3350) (3350) 72.55 3350
>0.01 >72.6
2.3
4 68.1m
4
Table 4 Alternatives o limited water leve in post-flood season for optimization
(P sV /m
/'m 5% 2% 1% 0.2% 0.1% 0.01% 5% 2% 1% 0.2% 0.1% 0.01%
(1) 2 (3 (4) (O] (6) @ (8 9 (10) (1) (12) (13) (14)
68.1 400 1000 1500 1900 2200 3200 68.78 69. 65 70.19 70.82 71.20 72. 47
68.5 500 1100 1600 2000 2300 3300 69.03 69.78 70. 22 70.92 71.27 72.54
69.0 800 1300 1800 2200 2500 3500 69. 20 69. 84 70. 26 70. 98 71.30 72.58
68.8 600 1100 1700 2100 2400 3350 69. 07 69. 80 70.22 70. 92 71.28 72.55
2.4
1951 1998 , (81
5 1
5
Table 5 Added benefits due to the limited water leve raised in the pos-flood ssason o Biliuhe reser voir
o) /m /m /I m /' KW-h / /
(2 (3 (4 ©)] (6 (7
68. 1 0 0 0 0 0
68.5 2184 431. 46 21.90 146. 70 27.25
68.8 3822 757.92 38.47 257.69 47.25

69.0 4914 849. 29 43.11 288. 76 52.25
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Fg 2 Threelayer fuzzy optima sdection sygem of limited water level dternatives
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Table 6 Results o alternative optimal selection
6 0.1667 1.0000 0. 8409 0.0000 0.5506
3 0.3333 0.0000 0.4828 1.0000 0.9694
2 0.5000 1.0000 0.8783 0.0000 0.6250
, 1.0000 0.0000 0. 4656 1.0000 0.9990
2 0.5000 0.5000 0. 7668 0.5000 0.9080
3 : €Y
6 , 68.1m , 4 , ;
L 1 4
3.3
, (5% 2%) (0.2%) , Wi = W;= (0.2000, 0.2000,
0. 1333, 0.2000, 0.1333, 0.1333) , 7
7
Table 7 Results of optimal sdlection under the different objective weights
0.3 0.7 0.1552 0.5336 0.8448 0.9635
0.4 0.6 0.3077 0.6240 0.6923 0.9212
0.5 0.5 0.5000 0.7260 0.5000 0.8558
0.6 0.4 0.6923 0.8167 0.3077 0.7712
0.7 0.3 0.8448 0.8819 0.1552 0.6844
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Decision-making on reservoir flood contrd leved and its contro manner
in post-flooding seasonsfor Biliuhe Reservoir
ZHOU Hui-cheng, WANG Furxing, LIANG Quo-hua

(Schod d Civil and Hydraulic Enginesring, Dalian University o Technology, Dalian 116024, China)

Abstract : Due to the characterigics of flood in regions in North China, it is difficult to determine the flood prevertion san-
dard dter dividing the whole flood ssan into sub-seaons. This sudy develops dternatives for the resenoir’ s limited water
level in pog-flood seasons through optimization based on the three anges: the flood prevention , flood utilization and the bal-
ance between them. A multilayer fuzzy optimal sdlection nmodd is esablished by coordinating the conplex relationship among
the multi-objectives. The proposed method is goplied to Biliuhe resenoir and rai ses the limited water level in pog-flood sear
Dnswithout decread ng the flood prevention gandard. The results show that it can provide technica support for the deci Son
making and be goplied to those resenwirs in the water shortage regions in North China.

Key words: dividon of flood sean; optimization techniques; limited water levd ; fuzzy st theory ; resenoir
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