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Abstract

Based on the observed flood data from 2014 to 2017 at the Shigu hydrological station, the water level
discharge relationship under different flood fluctuation rates of several typical flood processes is ana-
lyzed. The middle and high water level is supported by the water level of the lower bend, the relationship
between the water level and flow rate becomes counterclockwise loop curve. The larger the fluctuation
rate is, the greater the flow rate and the wider the amplitude are in the cross section by comparison with
the stable water level. On the contrary, the thinner the loop curve, the narrower the amplitude is; at a
certain water level, the flood fluctuation is relatively slow and the loop curve will disappear gradually.
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1. HEiR

ISR AR SCHARINE R ICHH, AREE KA, Wi b FRKEEEE s 5ok, R iRS 25t
A2 R PR AN AR 25 ST Ve i) B B A A o BELR TR A A RS, E R A TRIR K R KA R R R (Z-Q
R AR AT I B EL o WPl ZKRURE PRt — 2D S BR A M7, T S L A I B IR AIL B THIRORS E R K SCHE I e

B KA R R B A 73 R B RS E B 1] AREAUKAL - B R RN — s — 4k, ke ey
FIK AL % R T 32 B PRAPIA . BoKBKkVE . ARBNIRDK. S5IKEZ MRS, WRIVENE IR
MBS, HoaTEt— 2D I A 4845 AR ATIE I AT R 2k 2] BTAURET: RIS, —attksz
BYIR EE B SEMATE A Z-Q % 28 23l ) S I B4R = [3].

2. T 455 B T A AHAE

ARSI EL T 1939 4, e [ S AK S, W2 Hh ek, Ar T F e B SRR A e iR
FIBKITZKR, FUHRSEKIER 214,184 km®, FE KRNI H A KL, AR, W&, S8, Bk,
AR HROKEE . I B T A TE Z AR EL BN, T, R NE ARG, AR KRR
SE o W T 300 m ALJHESRE e Al — KA L, EARKIERIE . FilE4 200 m 22 FBEA —BA IR O IE
EBUA I, W KA 1823 m i, S MBUA IMPRRE, HIEMIZEH T IS ENAE, Fif2 km %
AL PRI A FHEN, 2000 SE41, JEH R EHEAMEE — KL 200 m (RS L5, thmkKA —E . #K
BkVE R BRI, ORI AR AL R R .

3. 7-Q KRR EZFHE DR

AYGREUA S0 2014 5. 2016 . 2017 F =k yKE RS, @ SE KA E A T F R ERE R, A
K Z2-Q WERRLSEXTL, #5004 sl 78 KK IE R AR B R K Z-Q RFk R R o

3.1. SRS

HE 1 BRH, WRKERKEFEREZFNIE, RKNTE, PR AL RIS K& R A E, AW
(R 5 TR AN e PR I8 A L= A A AR P 8 R ) o

FHEE 2014 HL 2016 4E. 2017 FRKAMERRWE 1 Fon, —BEKA S KA HTE 1821.50 m LT A
—KALRER R, EMKARU 2 TS ENEEm, SHM4E. 2014 408 H 11 H~31 H HBLKEk
IBIIHE, KAZTE 1822.30~1823.82 m A4E, “TIHHKk/KZE N 0.010 m/h, PR /KZ-0.019 m/h, BKIEZHRL)HN 0.014
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m/h; 2016 4F 07 A 10 Hi#K/K, /KALLE 1821.50~1823.58 m N4EE, “FHEK/KFE N 0.031 m/h, FHEEKFN
—0.033 m/h, WK¥EZFEL40.032 mh, 4555 1A, HILAERTRK SO, Wi BRI E S RKALE E R
SEAHGECR, GB/KEREOR, W R S FK AR E R AR LN, RBRE ARG R b, (FERL T
AR 2B h 4. S —J7 T O T AR ENR RN, Sk RERVE RN R, M 2014 4L 2016
T Z-Q REFEMW, KOLEKE SRR, dIg2a 2 BRI, WMWY, Rz, AEBE, RS, )R
#2016 £ 5 2017 4 Z-Q K&, 2016 E/KAILE 1821.50 m [EFF 4 H I &/ £k, T 2017 4E/KA7AE 1822.50 m LA
AR EL, UK R, R K TE RN, R E RS AE VPR ZETEE N, N T TR
iRt Z-Q K FR AT LB AL AL B S A N — 2k

Table 1. The measured data of several typical floods from 2014 to 2017
= 1.2014 5F~2017 F IR AR K STV R

H A R 7KAE (m) T E(m/s) Tk V% % (m/h) HiH TR 7KAE (m) MEmYs) V& 2 (m/h)

2014.08.11 14 1821.76 3240 0.013 2014.08.20 21 1823.35 4460 -0.022
08.12 15 1822.30 3800 0.015 08.20 22 1823.09 4260 —-0.035
08.13 16 1822.82 4280 0.025 08.21 23 1822.59 3890 —-0.023
08.14 17 1823.31 4690 0.005 08.22 24 1822.26 3690 -0.021
08.16 18 1823.45 4760 0.001 08.24 25 1823.01 4410 0.010
08.18 19 1823.74 4790 0.010 08.26 26 1822.87 4160 -0.011
08.19 20 1823.82 4820 0.004 08.31 27 1822.46 3750 —0.003

2016.07.08 5 1821.87 3320 0.019 2016.07.19 11 1823.34 4300 -0.038
07.10 6 1822.38 3850 0.017 07.23 12 1822.82 4070 —0.051
07.11 7 1822.61 4040 0.021 07.27 13 1822.24 3520 —0.022
07.15 8 1822.76 4390 0.073 07.28 14 1821.70 3110 —-0.027
07.15 9 1823.30 4630 0.035 07.29 15 1820.92 2310 -0.018
07.16 10 1823.58 4700 0.021

2017.07.08 16 1822.80 4250 0.051 2017.07.10 22 1825.00 5680 -0.010
07.08 17 1823.03 4380 0.028 07.11 23 1824.59 5140 —0.043
07.09 18 1823.38 4800 0.041 07.11 24 1824.20 4970 —0.032
07.10 19 1823.98 5210 0.091 07.12 25 1823.78 4730 —0.038
07.10 20 1824.41 5640 0.067 07.12 26 1823.35 4520 -0.024
07.10 21 1824.83 5720 0.064 07.13 27 1822.96 4160 -0.011

MRAEUEK S TR, (ES4E Z-Q KR4k, wlE 2, [H 2018 4F 11.3 FIA%HEZEMA M I /K 8 FHRe ikt K T
i, RFEXRIKIE RPN A, FE 2, RAEMEIEWIBIN PR AR R R R TTE Y, AR RARIATIE H 2R
IKANE AN 24 2-Q B —4; H2 T ZEIHE, RANIAELZ, BoKEE 1818.50 mptlil 1 485
A, BIKIHAE 1819.50 m LA VAR —LL, A mLRIR A oE, PLed IO, DA Ja SRR s Ritt
KRN A RS, BEREIE Z-Q K&, BRIk IR 2 A HER .

3.2. HRAEHIEE
TR S M I 257K 7 B8 2R AR B 0 BB AR R B K B R (K)o KT . o KR i KA. BLEL
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Figure 1. Relationship of water level and discharge loop curve of three flood peaks in 2014, 2016 and
2017 at Shigu station
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Figure 2. Relationship of water level flow and discharge loop curve over the years at Shigu station
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AB 2017 F 7 7 HE 14 H— Rt BN CLEGIE . % T A ot vde % R 36 H BRI 1) 026 2, AN BS&rm]
DAE H, SRERRER LAY, 56475 G0 K 48 2 ih 28 R .

Table 2. Time sequence of flood peak factors at Shigu station from July 7 to 14, 2017
2. AL 2017 F 7 B 7 B~14 Bt E = 5 I )i

H U BRI 2R H LI ] Kl
1 82 PN ¥ 10 H 01:00 0.110 m/h
2 2P Nhud 10 H 02:54 3.34m/s
3 R 10 H 13:04 5720 m¥/s
4 R AL 10 H 19:00 1825.00 m

3.3. TiEEHIK S

WG FEHIE TR A S, RO NTIENL, EESE, i) 2 80500~ 157K ) B = AE F—K AL
NORFEAAR BB IRE AR R DA ELAME , BEAKAL AT AR AL, T R F B — 1

A Sl 6 T T v K BN B2 R A E A, SR Al A e LR, mK I A E . SR
TEZ) 600 m BB B T B, BR/KIH B4 155 m, FEAL R AEZ 112 2 115 m H—R®RHBIUA, KA 7
NELA I, ERARKEA. FFREEAE 2011.00 m LLEFRIEY), Wik FiFL 70 m FRFGH AT E, 12
WY TP A MR K P I E A, MR R T O m K sl AR 2004 m DL EONIECR IR, B R
PHE, ST S, KA RS R B E

Bl 3 T TR T VKA E R R, S PR DRI Z-Q —48, MAE 2018 47 11.3 [HIHEZE]
B AGS AR, 12l IS £ 48 Z-Q KR, It /K BRIk B VE , SOk /K Z A 2 8.75 m/h, IB/K % 1.91 m/h,
BOKEREAAZE, WA, KIEMmAs, PAERKEK, RIGEMH Z2-Q B—%KR, KRAEIML. T
PASZ S TE IV F s, s, FF AR R K R VE R BOR K L fE, ¥ BL R 448 Z-Q KR, K
XTAESE, 1E4 G E/K LR, N AT AE -5 T Ui 25 18 1] R 2 05 1 1) 20 28 B B & Mk 4 o 2% 1,
HILARE, MK, By TAER.
4. &5i%

1) BRI, ASeli/KAAE 1821.50 m BLERAZAINE U, 35 Sl & s R A e fese i,
g ih 2 A i s ez, MR IR AR e I R S A

2) AUGE ARG T URIR A 2R A, TR KT 5 (A2 ALt mT B th B IR A 8 0 A, ARFE K AL
Bk A, 7 KSCI R A PR 2 A AT PR BRI AL, B s X HE R K AL e R A, 8 S sl DA B Bl
LY ANk

3) EAT KL IC RN T, KA S TR 53 T AR B 5 ) Wt i 208 5 fl A0 R 2R 15 B — ZR A K Ar
XF LR AR, I RIIRZE . ORIk AR R A5 .

4) BEIRPUKIERE AT DU vER T H U R AR R, SRR R S .

5) MBS, TR FK AR E R RV, AT RO e g i AR A B A
2k, DUEHEL.

6) B KT NIRRT HE 5 T U S T 8] [ AL 6 1 ) S B R A I s i ) S A, AR T SIARE L TR
IRFLFEE R AR -
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Figure 3. Relationship of water level flow and discharge loop curve over the years in Benzilan station

3. FFRHREKIREXBEML

SE

(11 AR, Vet 2T TR EERFRE R AR R R E L ITAT]. 7KL, 2013, 33(4): 22-24.

CHENG Yincai, FAN Shixiang. Line alignment method of steady water level flow relation based on threshold regression. Hy-
drology, 2013, 33(4): 22-24. (in Chinese)

21 iEth, B, GOCH, 55 IRESRIUKTEE T KIT N Z-Q RAMA S HT[I]. ERISEKF54], 2018, 37(1): 62-65.
YANG Qingwei, LIAO Xiang, BAO Wenjun, et al. Z-Q curve analysis of the lower reaches of the Yangtze river under the sit-
uation of continuous flood in flood season. Journal of Chongqing Jiaotong University, 2008, 37(1): 62-65. (in Chinese)

(31 MEE, D%, B, 55 AR ASACHIR IR AR I RUET]. RS, 2008, 30(8): 52-53.

SUN Zanyin, QU Shaojun, WEI Xiangyang, et al. Judge the problem of scouring and silting by the change of water level. Yel-
low River, 2008, 30(8): 52-53. (in Chinese)

DOI: 10.12677/jwrr.2020.93034 334 TRV


https://doi.org/10.12677/jwrr.2020.93034

	Analysis of Flood Fluctuation Rate and Loop-Type Relationship between Water Level and Discharge
	Abstract
	Keywords
	洪水涨落率与绳套型水位流量关系分析
	摘  要
	关键词
	1. 概述
	2. 测站及控制断面基本特征
	3. Z-Q关系曲线特性分析
	3.1. 实测数据分析
	3.2. 极值出现时间
	3.3. 弯道控制水力特性分析

	4. 结语
	参考文献

