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Abstract

In response to the flood characteristics of the Xiaoshui River basin, this article selected seven control
stations at the main stream and used the peak-to-peak ratio amplification method to calculate the design
flood hydrographs. The same frequency region composition method was used to analyze the flood com-
bination in the Xiaoshui River basin. The research results can provide reliable data support for the joint
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optimization and operation of flood control in the Centianhe and Shuangpai reservoirs, and have impor-
tant practical significance in reducing flood disasters and avoiding the encounter of Xiaoshui flood and
Xiangjiang main stream flood.
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1. REXERR

POV I, AT 0BT R 2 UK I a3, 3 L B AT R T 2 A M 9 B T B —
FRAR MK, A B AR BRI . 9K T4 354 km, SN 12,000 km?, H A8 11,924 km?,
ST AR 98.55%, ~T-EII [ 0.76%0. 2022 £, H/KIISEE 10 JGRFER . 8 I MEM KRR, 11K
LK BT L VLA By ] AR T S A R o YA IRIRT K P Hh e P DA SR B KON P T B 4410 mPfs, AU 35 43
DX 32 7 7 BT K T AR o SR KRR T BT B S KR AR A B R i K i A N R A
(L A e a0 9773 - A1 T S NP 7 W /) TR 77 O A @ ks % N 20T R S X N R e D e A M
SO, BT RE, @R IKUK ST T RMOKES, FFEEILE X[1].

2. BRI Bt P-111 BUSRSRERZ:
2.1, FokEsEa

KK B RN A, IR A N, UK FESRIETRW . KA K EZ R AL 4~9
H oy R XA P B K SOl ek A A (R SE B R Ger ar A, AR OKBUK 2 R AETE 4~T H, AR 85%; LA 5.
6 HRAEREIZ, 5. 6 A H B SRR LR L 55% [2]

A H AR, A BT B 56 5 2 IRTESR /K IISGEAT P7 52 K I 7 5 2540F, 7 1 32 BERUKFE A
1974 4, 1877 4F. 1906 4F. 1914 4. 1915 4F. 1934 4F, ¥R LA Byl 1877 4E /K N K, 1915 4FitK
UK, 1934 SR KALEE =470 ¥R LA R I LA 1915 FE KON K, IROKBKIEREA A8 b, HorAxug el - 1914
FEONUCR, T LA R LL 1974 AR, 1906 RN =1L,

2.2. RHAREXI?

MR CA BB I S P Y AR BORE, CRAEAE 4 H 39 A RIS NI, 10 A BXAE 3 H AR,
S F M TGRSR AT AL B B, R I S AR EE— DR . AR X a9 7K gk gk 22 4 1)
SEIMERIG M, ERKOKZ REE 4 AETH, H4ER 85%; L5, 6 HREXRERE.

PLE 1 fis 2 skl 30 o0 SR 4338 HR BN 2017, 2015, 2013 E5k/KE K, ZHMUHIK R A7 4 A4
ZJ5, 8 A, ARl B KK R AETE 10 A2 )5

2.3. HigRER %
BB 5 O IR B BT R, P T BT P-IIAY HR 2R [3] S HOR B, O Bt /K R WL 1 A1 2,
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Figure 1. Daily flow discharge hydrograph of Laobutou Station from 2013 to 2018
1. #I83kuk 2013~2018 FF B E T 24k

Table 1. Existing design floods results at the Xiaoshui River (Unit: m%/s)
1 FKCAERIHKBRET: mYs)

3 A5 193t 0 2%k 5%k 10%7t U 20%it I
R / 4560 3720 3070 2410
PN T / 1480 1200 990 760
LR / 5560 4540 3750 2950
ER=) / 7410 6060 5020 3950
KRN P 12,600 11,200 9290 / 6370
iRk 15,900 14,600 12,900 / 11,500
Table 2. Each station controlled catchment area in the Xiaoshui River (Unit: km?)
2. FKEISEHISEKER(RAL: kmd)

TLAE BRI B 7K PN T HHLIX A PARCZE=Y LreZ1b) 7Kk BRI AHE X [A]
2158 2466 889 612 986 3452 509 1216 3147
PIEREY oK Tz T HXUX[A] XL f 3 Bk R Zigk
5613 943 203 2623 8133 10,594 473 12,099 21,341
TV B ) A % B SR AR A 26 . A7 o KUk 0E R A IE 2o 45 S an ] 2~6 Pl
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Figure 2. P-111 distribution curve of annual maximum flood peak Figure 3. P-111 distribution curve of annual maximum inflow
at Laobutou Station peak at Shuanpai Reservoir
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Figure 4. P-111 distribution curve of annual maximum flood peak Figure 5. P-111 distribution curve of annual maximum flood peak

at Daoxian Station at Jianghua Station
4. BEShE R AHIE P- TR Hh 2k Ar Lk 5. JTHEuh & Kt P-ITBY hZFc sk
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Figure 6. P-111 distribution curve of annual maximum flood peak at Dalupu Station
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Figure 7. Design flood hydrograph of Nanjindu Station
E 7. EEiEuig it d iR
e BB T . Bt B R L IXVEITR, BRI AR I H B K TBOR Gt — SR TR 3 52 (R i PO R AT o B
B UK AL A RS IR, BRI Rk 3 R 7 R
BTt R :

DOI: 10.12677/jwrr.2023.124043 390 IK IR FT


https://doi.org/10.12677/jwrr.2023.124043

PR PRI B K I B

Table 3. Summary of design flood results for Nanjindu Station

3. EREMILHHKRRLE
A 1% 2% 5% 20% 50% 33.3% 10%
I B (m¥s) 14,390 12,790 10,610 7275 4478 5693 8850
Bt ({2 m®) 40.240 35.765 29.669 20.343 12.522 15.919 24.748

3.2. Xig|sa&HtK 5%tttk

R FIEHEE[4], W RAZ PRI 2 8] X ) ke sl v A . T B0E 0 T e S W Fa £ n, B
P3N 3 (2 1 DT T )T A A N R 2 2 S H AR By ZRI e E .. BAkoh:

1 MG AN 2 Iash 22 (8] i X TR E 1%4508 1 g & Q MR T4k

Nyro (1,2) = (109 Qyyyy — 109 Qe )/(Iog F —logF,) (3.1)
1 s AT 2 G 22 18] X TAIFE 5%453R ik 3 d dEE Wag IR P55
Nesaws (1.2) = (logW 3;,,, —logW 3,,,,)/(log F, - log F, ) (3.2)

A n MRS EL TASUIRS 7 RIS B AR DL BT R AR, F O AN RN (R SR K TR
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Figure 8. Typical flood hydrograph of Xiangjiang River
R PR ithee ) SUE 22

Quos = Quopp X ( F/Fz )nl%Q(LZ) (3.3)

s Qu WAFRBL T, F yfpsR DX RISk (42 i e /K TH A

HRAE DL b 72K A3 %A DX [ AS [F) A e ) e v vk e, [RRE 25 R L X BT i 1 o A X T i Bt /K ol 78
Tz HR R UG [ 35 LU JBORAS B 45 AN AR 1) X R) e ik /K Gt R [5] o 8% A X 8] f i 784 4t 70 el 2 D) [ B A5 A 52 1) 1968
6 H S KA g SR i AR o X TR] SR kKO A DA R I - 2 Sk X TR R DX TR 9 ) Jie s, SR gk K o [
8 7w

3.3. Al itk
PRI FME B AL X 2B FS B R B B K S - SR & X ) vt K - K2 &
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Figure 9. Sketch map of the Xiaoshui Basin
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Figure 10. Design results of No. 1 flood in each tributary and section
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Figure 11. Flood hydrographs for No. 1 to No. 5
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