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Abstract

In order to understand the influence of river scouring on river water level from Danjiangkou to Wang-
fuzhou section, the variation rule of river water level under medium and high water condition is clarified.
Based on the measured water level and flow data of Wangjiaying, Huangjiagang and Laohekou water
level stations, the watercourse roughness of different magnitudes of flood are calibrated and used to
calculate the one-dimensional steady flow since 1967. The results show that the river level under the
condition of medium and high water is closely related to the river scour. With the river scour, the river
flood level presents a decreasing trend when the river is confronted with the same flood in 1964 and
other medium and high floods, and the average lower water level of the current river section is 1.6 m
lower than the actual water level in 1964. With the stabilization of channel scour, the decrease of flood
level gradually decreases, from the average decrease of 0.61 m in the initial stage of operation to 0.19 m
in recent years. The flood level tends to be stable with the balance of river scour and silt.
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1. #hA

WITJRFRITEK R, RETFRGHER, TRRENRE. #t 2 4, FRIMCAKIT. JITTRoEH
SR B PRI OB R A R, FHT ORI A0, R LR R FHT DK ST WiHE & P HT O,
FHT F1K BE 2 7 H Y B BLIR B H D7 AR A 1964 4EFIAHEK, BRI Bt KAz 3208 1964 4ES2IBEK
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SO FFIT 1K 25 2 7 T BB T3 e ) 26 o K K R A A AT 43T DA 7 VT8 e 5 S e K B K Aoz
AU, ARSI P . KR TAR R DL R A B

1.1. JAEET4R

FHLEKEEAR AL T#IAEE PRI T, RPN — RN TR, 2 K K AL A 28 TREK . 1+
TLIKEE— W TR AR AT 1958 4F, 1973 AF R E A, IR FE 162 m, 1IEH & /KAL 157 m, HIRK TR 745 km?,
FEZE 174,512 m*s AR E 2005 £ 9 AJFaA#ET, 2011 48 7 H KIHITHM 162 m 252 176.6 m, 1EH# &K
£7170.0 m, FIREEZIEINF] 290.5 12 m’. fe—FELARTHE. (AT, SERHE. Blis S s AR A KRR T
Fio FHLEUKPERESSS, TR E R EAL 5 HEPERTI 0.45% [5]

T RTPHARRIRR AL, T PHT K FERX AL T 30 km, J& T804 230 1T, £ R FIAX AL 1995 S 4R 3T 4,
F 1999 4EF- W % H, HUhEBETH K (P = 2%) 18,070 m’/s, BIZHEIK (P = 0.667%) 22,000 m*/s; FHIL I KN A
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TR FIARA L = 2 100 SE— BB K, BHEIKAL 88.11 m, 1EH & /KAL 86.23 m, T 0.28 14 m’s
TR RIARARKLE 11,100 m*/s AR, S350 1 J5 3 e K itk ik i g it .

AR CAFHI K PEUIE N £ KB /KAL il A R dR T, R W AR 2128 X 30T KA g 2 s W T g AT
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TAT BT I A AL 1.

M 1967 4EEA T 3 FENigE, 1E DM1~DM6 Bt. DM15~DM18 B @A i #y6 TiE, Rl
AR, FHAHAE KA A A PR AR B2 NS SN sEma R /)N, T A8 32 B 520 DR 28 AT 3 el

N
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Figure 1. Network of hydrographic stations and analysis of section distribution
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Figure 2. Variation chart of the channel line in different years
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A5 HEC-RAS (Hydrologic Engineering Center-River Analysis System)#E471H5[7], %8442 3
Bl it 22 T AR R K SC AR RO R R K 2 v SR, 38 T e e A EERR e i — 4K it &, mladhAT %
TP K S 7K I 2 23 B T8

AR T B e /RFE'J/ELQ)JUKE% DAL R BT TE A g AT — 4B 1T B TH R R A S R Re =
TIREIE RROE AR Ak, R A R SR A [9]

PN
VZ VZ
7480 _7 2B Ap A 1)
1 2g 2 2g f

A Zs Z, AW 1. 2 E’Jﬂqﬁ(m), Vis Vo AW 1. 2 E’]/)ﬁﬁ(m/s), ar~ o NI 1. 2 SRR IE R EL JAV/N
AR RIEFRIR ARG R K kA0 2R
3. LR &G

1) JRJIE W T e

MRV Ze /KR TARAS ) 18] DL AR AR KIS T, AR 1967 SE 2 2019 4FiEH: 1967 4. 1978 4F. 1987
L2005 4F. 2012 . 2019 55 6 FE S KW VE AW HE4T 0, BEANTTBUAT 13 18 AN, Wi 43 A5
WK 1.
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DOI: 10.12677/jwrr.2020.95052 496 KGRI 7T


https://doi.org/10.12677/jwrr.2020.95052

PRI F1K PR 28 7 T T Bt 22 A 7K 2 5

T B RV T BRI 2 fUEAA 2T KAt DX TR) A 3 G e /K S0, AT B IA) 6 K SCIIE N
DRI, 3 130 U e 45 o SR P /K Sl S S R HE SR FH XS I B B9 1 /K Sl Sl e SRAE i e %
R LI PR /N2 I 1964 ARtk . 1974 4EMEK . 1983 4EHt/K. 2005 4EVE/KAT 2011 4EEE/K, V0GR B o
S AR . LRI 1,

Table 1. The boundary conditions of water level and flow discharge calculation

F 1. HEKREAR SN

i HEF A (m/s) HE 1A (m)
1964 23,400 87.93
1974 18,800 87.24
1983 20,000 87.76
2005 15,100 87.17
2011 13,000 86.74

3) TAERE R EFF

TERE R I — AN A S, HEN KNSR KR FoBE R R . Wi JLAAT AR
KT ESEZ K AEEA S, ik, FKTEC[1018 % AR T8 R 2 i PR 2 e M, 4 H 7 8 by
T ST /N S M IS T BT A IR R U SBR[ 11]. 7RG 12] 8% R AR T RS 2 50
DR 3R BCRE i, B T 2 A 3USOR M 2R RT B e R RE MR, W 7 e R SR A S AR R 0 s RS L[ 13 1% x
T 256 502 VAT T8 R 28 7E S A /K BORMR . b T T /K A9 B 06 JR i 2R e 57 A% /K 4E P 5 07 THI A7 76 1) 1) 2
T AH RIS 5 R SO s TR 4T 14 1@ AR AR FR T SRR S TR R s ET k15, dkit i
LIRS R I = 3 s T e[ 16]550F R ARVAT T K 26 1) B[R 31 5 3 AT VAT 1 hie . ARy Bl B L HERE
(155 2 o sURI SR 20 AR R R IR T S e i B, IR BB & M S 4L

ST NRIEARWT:

0=KS) )
A 2/3

K= i 3)
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Rt Q IR A NIDKUTHIERG: RAVKIPER: SKAHERE: n R REG ¢ BRI
SRR S K3 . ST I UK R Se IR A BT 5, SUM 1954 4R 58 4 92Tk
R ST SRR 3.
BHLTRIARIL B AR 14101
0.01
n:—
0.1+1.85Fr

e n ITERER, Froyfia s, 1508 Tt 545 BN R B 0 TE R 2 BOR W 4.

P 3 A 4 XFEEAT PR Y, BEE TR A D TE R R R IR R, X SRR AT
T HETE 10,000 m*/s LLR I [A]— 5 KR A I8 I A A A 5K, 30K = 2 Jo DL 2 VT T2 A o B o B 9 B P PRAL
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Figure 3. Calculation of flow roughness diagram using Manning formula

E 3. BTARNITEREREXRE

0.08 :i
0.07 o

[
0.06

0.05

0.04

A
® A A
0.03 # ® 3 1T Ak X 3k
TRE A
A a8 -
0.02 ] A
A A,y
‘.50. “J -
Y

001 PY e "% " mm
0.00 oo ./19% (m3/s)
A 0 5000 10000 15000 20000 25000 30000

Figure 4. Calculation of flow roughness diagram using Zhang Hongwu’s empirical formula

4 RARGRARIHERBRE LR

SHE 3 R 4 ST, SRR 5 A S5 H U TE 10,000 m*/s LA F I 5 BEA] AR 58 SE A7 - 0.02
LT, 25 AR BER EZAE 0.018~0.04 X 07], /Kt #1852 ot S Rl K o 38 6 9 ANl 25 AN ik
B STIERT A, 2 AR SR SERR STl s R T v . Bk, AUCRECE T A T B TE 2R

ST F RO A ERT G, HERIN 10,000 m/s D EFiER, 2Rk, EgE SRR AR,
AN [R] B v 7T TE RS 28 AN — 0 HL 5 30 B8 i 1 K RN B YLK [ 1755 7E R /K A B T 4 T AR R /K S R
B TIET b A SRR e Sk = 3 i ik o NAZ N IEA b/ VAT RPN N = 2 N G il N N EE b DA RO e S NV e
HRIX Fh 7 VELE I IE RS 2 [R] — B Rt KR B [m — MEFAT M b 8, R W 2.

4. HELER

I _EIRIA T AR AT 2 A T, TSR R BRI T, AFEER KA R . 8
TSR T, AR AR B, AR 1964 SEHOKAER, BUERILEE 3.
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Table 2. Analysis of comprehensive roughness n value

=2 SRS EREENER

E JiE(m’/s) LREHER n BUE
1964 23,400 0.022
1974 18,800 0.027
1983 20,000 0.025
2005 15,100 0.030
2011 13,000 0.034

Table 3. Results of water surface lines in different flood years in 1964

5z 3. 1964 SR A E MK E LR R

1967 4F 1978 £ 1987 4F 2005 F 2012 4 2019 4F
Wi 2 5 P (km)
KT AR KT AR KT AR KT AR KR KR
DM1 0.84 95.54 94.75 94.53 94.12 93.73 93.51
DM2 1.59 95.49 94.75 94.53 94.12 93.73 93.51
DM3 2.36 95.41 94.66 94.48 94.11 93.73 93.51
DM4 3.23 95.39 94.66 94.48 94.11 93.73 93.51
DM5 436 95.22 94.47 94.24 93.98 93.57 93.36
DM6 6.19 94.01 93.55 93.39 93.17 92.65 92.36
DM7 8.32 93.75 93.13 93.00 92.66 9231 91.86
DM8 10.3 92.91 92.53 92.30 92.03 91.78 91.49
DM9 12.1 92.54 92.05 91.81 91.53 91.30 91.10
DM10 133 92.24 91.77 91.44 91.08 90.74 90.42
DM11 15.0 91.83 91.02 91.05 90.70 90.48 90.30
DM12 16.6 91.46 90.80 90.54 90.36 90.08 89.88
DM13 183 91.22 90.60 90.18 90.02 89.67 89.31
DM14 19.7 91.07 90.43 89.95 89.74 89.32 89.12
DM15 21.4 90.93 90.24 89.67 89.46 89.07 89.01
DMI16 23.4 90.50 89.77 89.24 88.97 88.67 88.76
DM17 26.1 89.90 89.32 88.94 88.64 88.35 88.45
DM18 27.4 87.93 87.93 87.93 87.93 87.93 87.93
5. XfELSr R

TN 1964 HE. 1974 4, 1983 4E. 2005 4. 2011 KA [F AR Wi 247 ) b #r, MR AR — 3
AU AR A I Rt K 1964 SR A BIHEAT 73 o

MIEIE 1964 FHKET, TE K ALAS R A Wi T A7 — € BRI, AN IR0 W T /K T 2 R L) 5

B S AT%1, 1964 SEEEKAE 1967 SEWTRIKA femr, TE 1978 AFEWITH RS /KA B T B 00 R F%, B KT BRI
JEILE]0.79 m, “F35 N FEMREE 0.61 m, 1% BLHS [A) P T3 f el B 4, 350 BV 308 1 o ) %o 7K PR BRARG P A 7 W 3
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Figure 5. Results of water surface lines at different sections of the 1964 flood

& 5. 1964 Stk A~ [5] B T 7K T 2 SR

fIfE . AN 1978 4K 25 1987 SR, JATIE /K ALAR IR L i K0 0.57 m, T2 N EEIEAZ 0.26 m, 7K A7 324K
JEHEL T W RN, XS5BT RS 2 S . AN 1987 AEE] 2005 FEMTIE, KAZEHKLNE 0.41 m, F
YN BRIESE 0.28 m, KA AAUIE ARG E, R SMERAETRERVIGH, HEKKMZIZE LA .

M 2005 % 2016 FEREE PRI EL ] 4979 5 m®, T BRE iR OB ACK BT, FEER YN LRI IE
FR[3]. TE 2016 ££~2019 4, EFANAERAPHAT TRIAIRG], WIEMRIESCN 601 /5 m’, X SiEIE AL B
TP B REARAT Y o

M 2005 3 2012 4, KAZHCAARME 0.52 m, P TREEE 0.33 m, X510 [AIE RIS MAT K, 1%
BRI TR R A BRI 5 N IR — £, IR KA AR MR AT P i 2R A 2012 5223 2019 SR, K78
RAALMESE 0.45 m, P2 FFEMELE 0.19 m, KAz R ME 3 22 2012 4:~2016 42 N TREDFEMAIE K o

i b, AEPHL KRS ARG, T HHARIE R KA AR A2 7 BB AR RS, W3R R s R, X 48]
TR P AR, ERATIA A BEE I AR, R IR E A AR IR TR T T R RS, Wi
PRSI KL FE MBI e/, BT 24 N D8 Rk BT i, EAK AR IZETE TR E . 1R 2005 4~2012
EWIA], ATTE AR TAT, B NJSRAD RN, T R R R, ROK A AT — R R AR
oo G Ve 5 FRHEAEF (210 POLLHE X A3 R TE i B 7K THT 2 A2 A BB ASE U0 285 10 e VRX L300 Vi T /K T 2k 32 30
PR D) P AR A — B

6. &g

1) JIELR AR AR S B R R R 2, AR R KN R SE 9]

2) XTIl BURE 32 PR FUKR TRE N, ] BUEAR 2 I RPRES, R EEYI RIS A0 W%, JHE
PR R AR A WL AR, AT W1 P B iEIA 2 0.61 m, LU FEERIEDY 0.19 m, BEFHES
[RIRHERS, SEmZ L TR E .

3) R BBHARE 1964 SE[FRUK, BURWTEEO0 T /KAZEL 1964 SRS PRtk 1A B A BRI, TR
IEF] 1.6 m, SRIL 1964 SEHAOKALAE RE B AKAL AT DARAEE 1964 48R KPR . s h R AL A A
AR L R B A1

4) H T B O ATE B T, AR R BB P IR BRI T A, HEAKAR & TR E .

5) FESERRRE A, AT i R Ik B A T I, SRR I B b T 1E 4T 7K T 2 1 SRORE 23 B SRR A A AR
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