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Abstract

The runoff generation and confluence conditions at intervener basin have been changed after the com-
pletion of the Three Gorges Reservoir (TGR). Since the reservoir inflow has higher peak with larger flood
volume in the rising limb compared to the floods at dam site, the original designed flood results at dam
site can no longer satisfy the current requirement of operation and management for TGR. In this paper, a
multiple inputs and single output linear system model was built to calculate the historical reservoir in-
flow series and then linear regressions were used to determine the quantitative relations of flood peaks,
3d,7dand 15 d flood volumes between inflow series and flood series at dam site. Subsequently, the si-
mulated inflow series combined with historical floods were obtained and used for inflow frequency
analysis. Comparing the inflow frequency analysis results with the existing design flood at dam site, the
flood peaks and 3d, 7 d flood volumes are increased significantly, while the change of 15 d flood volume
is not evident. It is shown that 100-year designed inflow peak discharge, 3 d, 7 d and 15 d inflow volumes
are 7.89%, 5.49%, 2.52% and 0.31% larger than those of designed floods at dam site, respectively.
Therefore, it’s more rational to take the designed inflow floods as scientific bases for TGR reservoir op-
eration and management.
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Figure 1. Distribution of gauged stations in TGR intervening basin
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Table 1. Division of precipitation stations in TGR intervening basin
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R 2258 SR S A B I PR REFR bR W42 2. Hor, 285 5 R0 50 NSE 1A% 7 98% /i 47, RE XA /T 0.8%,
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AN PEERESE bR IR N A, JEE IO T NG AR AL T K R [BK R S, AN SR GE = Rk BN P mihr T
TER K, FRPEH DU R IR B B 45 RG BEIE R 795 . SR A S i n RV A BEAUL A5 B IO\ R A B R s O
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K. By, WRERBUKEISZ: M RUUKFS, #%EFH: N NAETFEARKE: a ARFRUM KA.
SEHE K EIRANE N«

m-—1

n—I+1

P, =P, +(1-P)

A m=I1+11+2,---,1+n

(13)

X P, NSRRI m oNEKTS, Gt ERE TS | 6T a3 KK R SR KA G n
SRR AR S s FoAR & T IR

22 = URAT B R [ 2] B AR DS FIE T 10] [LL]0F =0k N FE bR HEAT AR A0 AT, IRk N ST 0 AT 5 S 5
WA R T2 4 PTG . W ZRISME, SRR N R I Uk 38 Kk 2800 m¥fs, 4Ek 3 d kg
KAl m®, ik 7dy 15d FENS D T 542 mP 5 942 m®, H4iitE2RMRIKIK N 5.38%. 3.08%. —1.82%
A-1.72%, WG SR 3 d HEIEAR B, W 4. LM Z RE Cv KWL T BEALAR & 12

Table 2. Simulation results of multiple inputs and single output system model

2. ZA R RERERIIR

g NSE RE QE

2R 5E #1(2003~2010) 97.88% 0.13% 2.86%
#3119 (2011~2013) 98.58% —0.74% 1.30%
Table 3. The paleoflood information of Yichang station
5z 3. HEMAEHRKER
s gy IR IE (M) Ak 3d BRIz md) K 7 d BRIz md) K 15 d P2 m®)
bk N ik N sk N Wik N
1870 105,000 116,600 265 286 537 548 975 985
1860 92,500 102,700 232 251 474 483 828 836
1788 86,000 95,500 216 233 442 451 785 793
1153 92,800 103,000 233 251 475 485 — —
1227 96,300 106,900 242 261 493 502 — —
1560 93,600 103,900 235 254 479 489 — —
1796 82,200 91,200 206 222 423 432 — —
1613 81,000 89,900 203 219 417 426 — —
Table 4. Flood frequency analysis results of TGR
4 ZIEGHAORER S ER BiHE: mYsHE: Zm’
e Gt H WA
Giit=
Ex Cv Cs/Cv 0.01% 0.10% 1% 5%
ik 52,000 0.21 4 113,000 98,800 83,700 72,300
AR R NJE 54,800 0.22 4 123,300 107,400 90,300 77,200
A 5.38% — — 9.12% 8.70% 7.89% 6.78%
ik 130 0.21 4 282.1 247 209.3 180.7
iR 3d itE AN 134 0.22 4 301.6 262.5 220.8 188.7
AF R 3.08% — — 6.91% 6.28% 5.49% 4.43%
Ik 275 0.19 35 547.2 486.8 420.8 368.5
SERKTd YR N 270 0.21 35 5735 505.4 431.4 3735
A5 1R -1.82% — — 4.81% 3.82% 2.52% 1.36%
Wik 524 0.19 3 1022 911.8 796.3 702.2
FEIRK 15d s PN 515 0.20 3 1034.9 922.4 798.8 700.1
AR -1.72% — — 1.26% 1.16% 0.31% -0.30%

*E: RN = (NEE - UL E)SEE .
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Figure 2. Comparison between calculated and observed flows discharge at Yichang station during flood
seasons of 1981 and 1982
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Figure 3. Correlations between TGR inflow series and dam site series
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Figure 4. Flood frequency curves of TGR inflow
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AT nran, =iREEE, APERK AR LR UK I E B A FRE R R, Hh s Rt
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FIIAE 7 NEE RBVATAR T, K R 5 = hk v i H s R ATt L. 33810 EZ L5l R

1) = NFE MISO BEABIBEI AR R A7, 26w -5 A0 90 IR 2008 R0 il iA 3] 97.88%5 98.58%, /K
17 25050 BN 0.13% 5-0.74%, VEIEAIGHRZE 2> 5N 2.86% 5 1.30%, A5 ALKE B 2k 1) 7K SO R TR TE (1) F 254
o SR B 0 ARV AN P i B v B 2 Bl I S S KR B b, A R AT, T R A
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