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Abstract

To calculate the design flood for reservoir operation, we first need to analyze the regularity of
annual runoff process’s stochastic probability of the reservoir, and take the characteristics and the
requirements of reservoir operation decision into account. A theoretical framework for develop-
ment of design flood forecast probability model has been provided in this paper and validated
with the Three Gorges Reservoir. The results indicate that the dynamic design flood forecast of the
Three Gorges Reservoir based on this probability model is reasonable and reliable.
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Figure 1. Correlation coefficient of flow volume within 7 days before and after flood season at
Yichang Station
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Figure 2. Average flow volume within 7 days of flood season at Yichang Station (unit: 100
million m%)
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Figure 3. Variation coefficient of flow volume within 7 days of flood season at Yichang Station

E 3 HEEWAHA 7 AkETERY

12

iy L1
¥ 1.0
z 0.8

# 0.7
0.6

0.5
04
02
0.1

00 T [ U [ U [ T/

T T T 1T 17T T 171
(]
o®
%o
?
Q:
€G

?
2
{;o
o ©°°

Figure 4. Deviation coefficient of flow volume within 7 days of flood season at Yichang Station
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Figure 5. Time-varying design flow volume within 7 days at the same frequency in
the Three Gorges Reservoir
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Figure 6. Design flow volume and limiting level during flood season within 7 days corresponding to a
flood of a 1000 years in return period in Three Gorges Reservoir during the flood season in 1942 (design
flow volume: 100 million m®; limiting level during flood season (m); current discharging rate is 50,000
m?/s; inflow (m%s))

6. =URIKEE 1942 3T HA 1000 F£—BHER 7 BTk 2 R MRK AL

15



WK Iz Btk

FEEALRH AN TAT s 0 S AR AKALI S AT AT o

2012 £ 7 FHARTL L3 8t = ok /K P a0 e K —dkigkeg, oK 70,000 SL5RIED . R 8
g IR R BHTE R =WOKERK 7 B R, BOR AR RE. JLE, A
ARIBL =k, 52 xR, PR (7 HRKEK T 480 AL L T7 K M=) th B — k. WK ia
Pl ) S prAR it R, it R R B R E AR . RWAFE AT % .

FEIRICEA A, ARG ATy, RN — Bt e, Wt ME—. BAR, XML R
BT SR AR 2 A AR N A IR . 2RI, X TOKEEIEH, BV RN A TR RN AR,
X E[R] — Bl AR AR A BE T K, TR KA 5 AU = A B N (B AN R K S T RS . 24— R, T3l
AR RS R M+ FFRESEACE R TE N, WK B2 88K ez, g5 IR/KITES, JOKENHIR,
BUR R BOHOKBE 2 ik, X8R, ShA B AOR AT & B W SE PR AR AL U, AT RE D9 /K

B2 MO BR B 5 MR F JE SR AR R o
423 EEMMTTREY

FES AT BETHOK A BEPE AR SV, AT e & o0 UK G 56 w48 55 VKR Hh 28 IR O U 5 15 Ot

185 — 583 T T T T
180 — 524
K 175 —7J< 466
£ 170 —%408
165 349
160 — 291
155 — 233
150~ 174
145 116
140 - 58fesmefir
|

= l | |
135 ——>=F 1T &8 | & |

LA

l

TH

--------- N GLITRAD)

TBRKALCK), 2 FIMRATE 95000057 75K /A0

100000
90000
80000
70000
60000
50000
40000
30000
20000
10000
0

ey
=M

il

Figure 7. Design flow volume and limiting level during flood season within 7 days corresponding to a
flood of a 1000 years in return period in Three Gorges Reservoir during the flood season in 1998 (design
flow volume: 100 million m?; limiting level during flood season (m); current discharging rate is 50,000

m?®/s; inflow (m%/s))

[# 7. =ZkkEE 1998 &\ HA 1000 F£—&H N 7 Hi& itk & B PRK AL

04231
w 03808
% 033851
@ 02962
% 02539
(E-3) 02116
0.1693
0.1269
0.0846/—
0.0423

00000 = BN Nl S : {
Y EI =7 R AV R IV I I
—e— ME B IT R —— FERIKE

100000
90000
80000
70000
60000
50000
40000
30000
20000
10000

sty
=N

fen

Figure 8. Risk ratio diagram for flow volume exceeding 48 billion m® within 7 days in the Three Gorges

Reservoir in 2012 (risk ratio; inflow; dynamic design water flow)
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Figure 9. Conditioned frequency curve of flow volume in the Three Gorges
Reservoir within 7 days from July 1 to July 7 in 2012 (discharge error from an-
tecedent impact at empirical point < +10%) made on: June 30
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Figure 10. Conditioned frequency curve of flow volume in the Three Gorges
Reservoir within 7 days from July 8 to July 14 in 2012 (discharge error from
antecedent impact at empirical point < +10%) made on: July 7
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Figure 11. Conditioned frequency curve of flow volume in the Three Gorges Reservoir
within 7 days from July 20 to July 26 in 2012 (discharge error from antecedent impact at
empirical point < £10%) made on: July 19
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Figure 12. Conditioned frequency curve of flow volume in the Three Gorges Reservoir
within 7 days from July 26 to August 1 in 2012 (discharge error from antecedent impact
at empirical point < £10%) made on: July 25
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Figure 13. Conditioned frequency curve of flow volume in the Three Gorges Reservoir
within 7 days from August 11 to August 17 in 2012 (discharge error from antecedent
impact at empirical point < +10%) made on: August 10
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Figure 14. Conditioned frequency curve of flow volume in the Three Gorges Reservoir
within 7 days from August 20 to August 26 in 2012 (discharge error from antecedent im-
pact at empirical point < +10%) made on: August 19
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Figure 15. Daily dynamic water level forecasts corresponding to a flood of a 1000 years in return period
during the flood season in 2010 in the Three Gorges Reservoir (current discharging rate is 50,000 m%s)
made on: August 11 (dynamic limiting level during flood season, dynamic design flow volume, actual water
level of reservoir, intake discharge m®/s)
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Figure 16. Daily dynamic water level forecasts corresponding to a flood of a 1000 years in return period
during the flood season in 2011 in the Three Gorges Reservoir (current discharging rate is 50,000 m®/s)
made on: October 10 (dynamic limiting level during flood season, dynamic design flow volume, actual wa-
ter level of reservoir, intake discharge m®/s)
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Figure 17. Daily dynamic water level forecasts corresponding to a flood of a 1000 years in return period
during the flood season in 2012 in the Three Gorges Reservoir (current discharging rate is 50,000 m%s)
made on: October 10 (dynamic limiting level during flood season, dynamic design flow volume, actual wa-
ter level of reservoir, intake discharge m®/s)
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Figure 18. Daily dynamic water level forecasts corresponding to a flood of a 1000 years in return period
during the flood season in 2013 in the Three Gorges Reservoir (current discharging rate is 50,000 m%s)
made on: October 9 (dynamic limiting level during flood season, dynamic design flow volume, actual water
level of reservoir, intake discharge m*/s)
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Figure 19. Daily dynamic water level forecasts corresponding to a flood of a 1000 years in return period
during the flood season in 2014 in the Three Gorges Reservoir (current discharging rate is 50,000 m3/s)
made on: September 30 (dynamic limiting level during flood season, dynamic design flow volume, actual
water level of reservoir, intake discharge m®/s)
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