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Abstract

The hydrological regime of the natural flow at the downstream site has been changed after the
reservoir was built. The quantitative evaluation of reservoir’s flood prevention function for the
downstream site is very important and an assessment method is established. The Shuibuya
reservoir in the Qingjiang basin was chosen as the case study. The flood prevention function at the
Geheyan site with or without reservoir was compared and analyzed. If 1000-year flood both
occurred at Shuibuya reservoir and interval basin, the peak discharges at Geheyan site were equal
to 22,880 m3/s and 21,570 m3/s without and with Shuibuya reservoir respectively, and the return
period was reduced to 550 years. If 200-year flood both occurred at Shuibuya reservoir and
interval basin, it was equivalent to 100-year natural flood condition after reservoir storage
regulation. This study indicates that the flood protection standard of the Geheyan site is greatly
improved when the Shuibuya reservoir has been built.
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Figure 1. Theoretical and observed bivariate probability distributions
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Table 2. Flood storage and regulation function of the Shuibuya reservoir with
different return periods
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900 16,570 11,160 5410
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700 16,130 10,850 5280
600 15,860 10,660 5200
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300 14,650 9800 4850
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Figure 2. Peak discharges at the Geheyan site for different regional combination schemes
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Figure 3. Reduced peak discharges at the Geheyan site for different re-
gional combination schemes
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Figure 4. Relationship between reduced peak discharges and flood
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Table 3. Peak discharges at the Geheyan site with different design flood return periods
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1 1000 1000 22,880 1000 21,570 550
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3 500 1000 21,960 660 20,820 400
4 500 500 21,320 500 19,810 250
5 200 200 19,230 200 17,580 100
6 200 100 18,580 150 16,570 60
7 100 100 17,620 100 15,950 50
8 100 50 16,960 75 14,930 30
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Figure 5. Joint probability density for different combinations of Shuibuya
reservoir and interval basins

5. NEHXLE R T5 S K AR 7K B W A X (B RE K B S i R B

)



TR XS T e W T TSI A 20 M

1) 2 KA K B TR A0 DX )itk A 2B Rl A v /K e, B vk /K B IR K, B M 3 3 {2
I o 58 B K AR S A AR X ) 97 3 [ 0 3 A vt 7K b ) B o A /N A R TLR R . 3 S F /K A B 7K P2
A X TR K R R B AH R g 1) i Ttk &, — MR A BRAMIME. 1EH Gumbel-Hougaard

Copula F4 3 7K A B /K W i A IX ()oK BE & 20 A, JL B RAHSE RSB A, =2-29 =0554, FRHIKRK
A, =0 [14]e BT Ay > A, WOUKATHLAK AN X )R — e e A2 Rt /K T B b — e AR /Nt /K (1 ] e
MERIRZ .

2) H/KATHEZK R K I — g I, K 2H R T S RG22 I A XA ] vk 7K B L ) AN [=] i A
[Flo [ 6(a)F 6(b)7rl4h T 47K A HEAK PR K An T4 — 18 R0 B AF — Bk N B A ME SR 25 B mT i, 7K
A HE 7K R A T — B K, W] REEE SR E B X EK, M 50 FEF] 1000 £ —iB B K JLRE
WHE R KA K B AR AR — Bt /KNy, ] R a8 &b U A X [A] k7K, A 50 4F3) 1000 4 —id
TR LRSI KGN, 150 FIA oK. vl AHLE 77 S+ [19(1000, 1000)£1(100, 150) 7> 7 A 7] fE &
A= T K A B 7K 2 R X[ et /K 2 A o

KA B 7K P A= A ) A KR, X ) g ] e e A= Pt 7B B % X A3 3 A= A T e 2 AL Tt
AKHIAH R BRI G R S T8 4. G5 RM, [AANE 7 RINBCG 2% BEE LR T Re T &
(AR ML 2 FE A /N o

3) XA /K I — e I, kA ZH 7 58 AT W 23 585 2 I o 7K A 37K P2 3k 7K 2 UL 18 A [
MAR . KA AK B R A A [R] B IR K, DX TR] 5 AT e A Ak Kk 3 I S /KA 7K e R AR B v e
P AL KRN [R] 5 LK A R R B 51 T35 5. 45 RRW,  FIIUR 7 S I065 15 2 P {5 BU A ]
T5 R R 25 LG /N, J0E J7 28 7 19(1000, 1000) 4yt AT i & 2B 19 7K AT B /K J2 A X T 37 st 7K =2 300
A A

1

258 4ﬂogi

{gﬁo.@ {’BZHO.O.S

B 30.06

204 2004

Loz $o.02

% 0 | | | | | :ﬁé ' 0 L L I I |

0 200 400 600 800 1000 0 200 400 600 800 1000

XK EB () X IEE K LN ()
() THE—8 (b) HE—il

Figure 6. Joint probability density with 1000 or 100-year design floods at Shuibuya reservoir
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Table 4. Most likely interval basins flood return periods and joint probability density
4. REHKR e ENARKEMERE

IRAEEIUAEE) XI5 T RE EIL (F) AT ETT 5 EETESIES
1000 1000 0.9195 0.9195
500 750 0.5105 0.4632
200 300 0.2062 0.1872
100 150 0.1038 0.0942
50 100 0.0498 0.0472
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Table 5. Most likely Shuibuya reservoir flood return periods and joint probability density
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KEAERBCE)  AGERTREINCE)  RTEER s
1000 1000 0.9195 0.9195
500 750 0.5095 0.4632
200 300 0.2058 0.1872
100 150 0.1035 0.0942
50 100 0.0495 0.0472
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