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Fig.1 Flowchart of deriving the optimal water impoundment schemes
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Fig.3 Flowchart of risk analysis for flood control
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Table 1 Different schemes of impounding water in advance
R KL/ m
8 H20H 8H25 H IHIH 9HS5SH 9H10 H 9HISH 9H25 H 9 H30 H

8 H20 H 145.0 147.0 150.0 152.0 154.0 156.0 160.0 162.0
8H25 H 145.0 148.0 150.0 152.5 155.0 160.0 162.0
9H1H 145.0 148.0 150.5 153.0 158.0 160.0
9HSH 145.0 148.0 151.0 157.0 160.0
9HI10H 145.0 148.0 154.0 158.0
9HI15H 145.0 153.0 158.0
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Fig.5 The seasonal design flood hydrographs of

the Three Gorges Reservoir based on typical
year 1952 and 1964
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Table 2 The maximum safe water levels by flood routing

corresponding to seasonal design flood once in 1 000 years

IR e 7 2 47K it/ m

8A 8H 9A 98 9H 9A
20H 25H 1H SH 10H 15H

1952 154.6 161.6 166.6 167.1 168.8 170.4

R
FEF (] 4

8 H20 H
1964 161.9 163.3 167.1 168.0 169.4 170.8
1952 161.6 166.6 167.1 168.8 170.4
8H25H
1964 163.3 167.1 168.0 169.4 170.8
1952 166.6 167.1 168.8 170.4
9HI1H
1964 167.1 168.0 169.4 170.8
1952 167.1 168.8 170.4
9HS5H
1964 168.0 169.4 170.8
1952 168.8 170.4
9H10H
1964 169.4 170.8
1952 170. 4
9 H 15
A H 1964 170.8
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R S OGRS 7 BT SRR B R G
F, RIS BT Ik KOS 7 8 30T B 85 2 47K
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ISR AT S A e et 2 KAV L2 48 K5 B 70 0
BT IR 1) T2 B i), AL A8 A 8 7 1
R BT 21 B8 B i 2 2K SAE T DBl o

X T 5L E KT S BRI AR B K,
AT foe i 22 2K L S B Bk A Al o LA 1952 4F L7 8
H 20 HEE T X 1000 44— 73 it it
KHM,8 20 H 8 H25 HOH1HI9HSH.9
H10 0.9 H 15 AZ a5t stk , 28t
ST 2 10 4% 7 91 By Bk BR i K f2 23 1 e 154.6,
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Table 3 Flood control risk ratios and risk loss ratios for

different schemes of impoundment in advance

B A M=/ % RUBAR R/ %
T BH 029 P=01% P=0.2% P=0 1%

1952 JLI4E  1.55 2.33 38.29  48.44

8 120 H MURIAEHE  1.55 2.33 35.890 45.42

BT EHE 1,55 2.33 32,72 42.72

1952 HLFI4E  1.55 1.55 29.17  40.83

8 H25 H WAVEME  1.55 1.55 26.42  37.36

FHEME  1.55 1.55 22.67  34.16

1952 WHIAE 0 0.78 0 2.93

9HTH MAERE 0 0.39 0 1.47

FEHEHE 0 0.39 0 1.47
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174.32 m $258]174.8 m, T 6 FHERTE KT E
PAR R 7 28 1 K HL AR IR 2 RGE A 1 0 100% , i
BRFEFR P
3.4 2010 FEKIEELHI N

PEFI 2010 4F9 H 1 H&E 12 H 31 HEZFR AR
AR, R RE R 9 H 1 HEE Jr % 2010 45K
B K% (9 A 10 HiEE) IRJFE % (10 A 1
HAEE ) SE TR E A B W ] B 25 291 T3 5 A
P 6, 3 Tl SEA XU R AN 01 6 325k O, 22 it A
UERFEATE Ny 100% , KA S ha

M5 ATLAEH, 5 EAMHLT,9 10 HEE
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Table 4 Annual average comprehensive utilization benefits for different schemes of impoundment in advance

A 75 I (] TiH SRR E/(10°W - h)  BEFKE/(10° m’) Fii/ % AR KA/ m

FES JARXEN 342.74 100. 98 93.02 174.32

8 5§20 B JlafE 375.2 69.83 96.9 174.87
O (MO 32.46(9.47% ) ~31.15( -30.85% ) 3.88(4.17% ) 0.55(0.31%)

8 525 B JlefE 372.44 72.17 96.9 174. 85
R (3R 29.7(8.66% ) -28.81( -28.53% ) 3.88(4.17% ) 0.53(0.3%)

SH1H s 367.39 75.66 95.35 174.8
O (B0 24.65(7.19% ) -25.32( -25.07%) 2.33(2.5%) 0.47(0.27% )

SH 5 H s 364.31 79.65 95.35 174.73
O (O 21.57(6.29% ) ~21.33( -21.12%) 2.33(2.5%) 0.41(0.23% )

o H 100 g 359.34 85.1 95.35 174. 64
O (1O 16.6(4.84% ) ~15.88( -15.73% ) 2.33(2.5%) 0.32(0.18% )

o H 150 e 357.25 88.56 95.35 174.59
ok (O 14.51(4.23%) —12.42( -12.3%) 2.33(2.5%) 0.27(0.15% )
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Table 5 The comprehensive utilization benefits of

different impoundment schemes in 2010
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Fig.6 The simulated scheduling processes of

different impoundment schemes in 2010
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Flood Control Risk and Benefit of Impounding Water in
Advance for the Three Gorges Reservoir

LI Yu', GUO Sheng-lian' , GUO Hai-jin>, ZHANG Hong-gang”, DING Sheng-xiang’
(1. State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University , Wuhan

430072 ,China; 2. Bureau of Hydrology, Changjiang Water Resource Commission, Wuhan 430010, China)

Abstract : On the basis of optimal operation and experimental water impoundment scheme for the Three Gorges Res-
ervoir, 6 different schemes of impounding water in advance were proposed. The flood control risk and comprehen-
sive utilization benefits were calculated to determine the optimal impoundment schemes for the Three Gorges Reser-
voir. Two typical years of 1952 and 1964 were selected to obtain the seasonal design flood hydrographs. Results
show that the best scheme is to impound water from 145m on September 1 to 160. 0m on September 30 with a con-
tinuous and uniform process. The flood control risk ratio and risk loss ratio of seasonal design flood once in 1 000
years are 0.39% and 1.47% respectively, which are within controllable range; compared with the original
scheme, the optimal schemes can generate 2. 465 billion kW + h extra hydropower and save 2. 532 billion m’ flood
water resource. The full storage ratio and average storage level at the end of impounding period increase to 95.35%
and 174.8m, respectively.

Key words ; water resources; impounding water in advance; flood control risk; benefit analysis
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