5534 % 452 KB % JE Vol. 34, No. 2
2023 43 H ADVANCES IN WATER SCIENCE Mar. 2023

DOI; 10. 14042/j. enki. 32. 1309. 2023. 02. 009
I T 7% B i ] B SEBR B 2K & 5 s i ERS A AL )
WEF, KA, AAE, AR, TRE R, B #

(1. sCHIBHFREKIE TREREFFET, K 3004565 2. WK, 198 Bal 210098; 3. KITKFIZRRSKITKI,
WAL I 4300105 4. RKICRHERE, Wb I 430019; Hl KA ERE SHARSBE, A& Fl 528406)

W, fUiBE e AR 5 100 METE A PR B S oI, S ininl 3 wp IR AR B A | U B ) L YD AR LR A
AR B R REA AT DL TR A 2 . ASHIFSE LA LI B N V& AT B g X 42, ik 1959—2021 AEPHHMETE A | AT R
TIREFAE | KN A SRR T S5 A0, WA 0O ME— VR VAR B Bh D6 2R L it T A e i 6 v B o 4 i v
AR AL, DFITEs R, © 1981 4F LAt 75 1 il B T 78 (9 42 h el Bt i U AREE S 1991 4F ISR (YRR E2 vl
1981—2021 4EAH /KA vh IR 3.97 A2 m®, (5 BE/K W HE whIRI R Y 95. 9% ; (D = e TRE 18 47 Hif Wl = 25 18 i 1B —%
NG IR — = 25 MR MR &, RIS E5 25 38 iR A2 N MR shid A 1) R ZA I, @ =k TRZE1T )5 EATE KA
TSt HiT (4 S Vb bl 5 | S IR (A v i, BN o A = 35 AT S MR T R B S TR), B IR 0 = 25 AT 1 R
5K S AR FL R A5 98 o P R A T b 2 R, BRIV = 25 B i T A A8 A 32 5 P e 3 T K A Sk D IR B A 1
A @ 1981—2010 4 = Ze ADoK . V5 Gk 5 22 G il B D 3 = 5 R ER e R T RR I, Hh T IR BOR VD
A5 | JE (Yl A o ] (AR AU AR B, 2011—2021 AR A TE TREAE R 95 iU 22 S A ke 5 F ¥ IX L iE 4
o e N o e £ G AR A1 5205 Bt A 2y A N R L T (= 8 TR VA e 3 W 75 0 s A SR GY Rt 1 I B 359 7 D)
K, PECRAKGE RS =25 MR M ef RN VB B YN AT IO R 2 8 S AR A AT AR A A I e B v B A A R AR
FE, SIS S8 TR R IR E DI ME -5 BR A T il & e i AR e e

KB . BRI ; ALTESMF; IR, IKSIHLE]; BRI KT Tl

FESES: TVI22 XHERFRERD, A XEHES 1001-6791(2023)02-0250-15

PEA 21 2RISR, AT Sl S BB AETE 2o g sl is [ AR e S i e, A5 3 3 4 ok ) IXRE 44
Jatt o BEE TR AUKPEIETT, KE DU B IR FRAEFE X, E AT v i 3 BRAR A5 IR hy 5
RIS B I RS R RS W A A RS 0l T A ISR BEISLIE TR PR A AN A R, Y
W S R e, TR Sl AR X 5 A U v B TR, AR BES) B M A IS, kT
BB TG R VLI B LA i oy 21 L S B A e L R IR S AR G AR, TSR I BE S T 1L ]
Bt RN B S =i e . LI B S R R, R v SRR ik i B
BRI TS AR 2, A T e | = AR M LR SR i S VO R
5 YN S S AR AT, T T AR A T e TR 2 MK 3t A A A 2 o e BT 4% DI 45 4 i) 7 L
KT

AW LI v TR B A 5, ST BEN A A = A BRI MERN TS G, — 2 AT B g st AR K
FUE G A AR SO BT A BT ASE , BAE A, WSk SO G nbinl, GE Bkt KT
PRI SE, R IDCd P B gl 1A I, 0 A5 0 AR D5 T Ao IR A VL i R/ — e R LR =
BRI 25 0F 20, UTAREA R P S AV i S RV b A T, L e R U 59 ) RS T B A

i B, 2023-01-10; MZLHREH. 2023-03-28

W& KRRtk : hips: //kns. enki. net/kems/detail/32. 1309. P. 20230328. 1048. 002. html

BE&WH: EFEAAPFEERIIE (522790665 U2240206)

EERN: B (1985—), 55, BRILg A, IR, Wt, FZMNFRREA SIS 5H B s,
E-mail: yangsan520_521@ 163. com

BIS1EE: 4, E-mail: jhzheng@ hhu. edu. cn



2 Wz, G UL Wk O] B eIk 510G 28 5 ATl EE R pL 251

TEE R I LRGSR . RIS R, 1954—2001 AR (A] K R AR R, BFSE B b e
BEDT SIS A R K, A2 s L B, Ui AR A i s o T VA e A 0 R MR A N
AT AF S FIg I T T J3 56 22 125 15 9 AN IS0 43U e TG A X i 56 2812 9 o T BE L S T 2 I
HOATRE, TS THUECR 2 @i Bt Az 2017 4ETRAT FRoK BB AR, PRI = 25 477 1R U A5
PR R T HAOKAER 2016 4E ) 28 EorMr, 2 R IR V0 R U5 5K 3 1 55 25 S50, 9% S T B P o 34
AR B O 2R O AMERTTIE 254 s ma AL A T IR AR ST, AtiE TREAER T BvRMERSHIL 3 Ty ML 75 B iE— 25 i
W, USSR LT 12,5 m BOKWUE G 2258 3% TR IR TAEMBIARNAE 5 TR T 5 gl

ARG VAR R & i B 3 42, R 1959—2021 4E 52 /K SCIR v 5 B B0, /0 A il IR wh ik ok
FE 5 A R, WF5T 10,0 m MEEBESH 56 2R KO 12,5 m A 5200, 25640 B V& B o] B 3200 E— e W it AR
(IR | i TT DR e AL 0 o) 3 M 2 A 52 i

1 W5 X3

T B FRIL N B (1 (a) ), B AGINRI B, Aol el Fo0g L 258 i 42, R IRIKIRCH
05 £0 YD FIYT RN BE 98 CNR] B T AN 223 B, TETEAS A i AL eI, 22 R oA A = 25 0l v |
YL R B, HAESCH EDCREMUE (B 1(b) ) o & B e S5t 1 2 WIiEyn TR . —BTENE
B DH S M TARE (2011—2012 4F) 5 A HLLAT 12,5 m GRAKMTE 30 TRE A 7% B Sk v (KA 1700 m) |
WA ML 4 2 T30, Y5 s A2 %% 3 25 T L, 00 T R2 9% o T B T2/ T 2015 4% 6 H FF it 12,
2016 4 1 A& T 528, 2016 4F 3 H SLFE I T5¢ L, 2016 4F 9 H AN T M R PR IE T5E 0, =
2017 4E 5 A4HR T,

e DRI WD, 3 F (o) ARV S,
(a) WFFTALET DRI f..n,,,. E[d ,\:‘2‘ (0) PRI LGV g
; N | o w2 2
? \ A T "Z 10F 6 £
/ s A N 45 =
/ 2357 \, W\ g,y = r
7 TR \\ FA R =] i 14 E
\ / S RN = 9 13 13
W . o4k 2R
VW /N 2 | &
g S AN S = 2 YSAN=Y 1 3%
4 A\ S s 12T 1y
~== "' % s 19521962 1972 19821992 2002 2012 2022
S fi £ 7 A fy

s)) \
\ \‘v = 67(d) Hiitiit
o I i -5t
— 5.0 m&ERL /i W\ \ e | E4F
— 125 m&% L O 5 10 km A i | 2 5[
— S migsk L e S Q) N =2 1950—20024F
S BT L N \ A i —195 =
(0 N W[l om0,
\x\ i 123456289101112
‘iﬂlil
w*m~ \'8 TLBLAE
OSSR
S i TS
FAE S —_
sty O e

B Y& B s BT B 5K U A

Fig. 1 Geographical location and water and sediment conditions of Luochengzhou reach
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Fig.2 Distribution of scouring and deposition of Luochengzhou reach
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Table 2 Relationship between scouring and distribution amount and sediment amount at Datong station of Yangzhong reach
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Fig.3 Variation process of 12.5 m isobath of Luochengzhou reach
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Fig.4 Variation process of 10.0 m isobath of Luochengzhou reach
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Fig.5 Relationship between the central bar and beach area of Luochengzhou reach
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Abstract: There is a strong correlation between waterway shoal evolution and boundary shoal morphology adjustment.
Combining with effects of unbalanced channel scouring and distribution, scouring and sediment supply of upper rea-
ches, these make waterway shoal obstruction mechanism more complicated. In this study, the Luochengzhou reach
in the tidal reach of Yangtze River is taken as the object. By analyzing the morphology of the shoal, the characteris-
tics of riverbed scouring and deposition, the hydrodynamic environment and the navigation-obstructing characteristics
of the central bar and beach during 1959—2021, we clarified the linkage relationship between the evolution of the
central bar and beach the waterway shoal, and the scouring and sediment supply of the upstream riverbed and its in-
fluence mechanism on the evolution of the waterway shoal. Since 1981, the Yangzhong reach where the Luocheng-
zhou reach is located has changed from siltation to continuous scouring since 1991. The scouring amount of the low-
water channel from 1981 to 2021 is 3.97 x 10* m’, accounting for 95.9% of the flood channel scouring volume; be-
fore the operation of the Three Gorges Project, the collapse of Sima bend area, the siltation of the left margin of Lu-
ochengzhou, and the undeveloped of the Sanyiqiao beach are the chief reasons for the collapse of Sima bend area.
After the operation of the Three Gorges Project and before the implementation of the waterway regulation works, the
decrease of sediment inflow caused the overall erosion of the shore, and the scouring of Luochengzhou provided the
development space for the Sanyiqiao beach, the gradually silted Sanyiqiao beach and the runoff and sediment condi-
tions jointly led to the development of the scouring of Luochengzhou and the right branch, that is, the change of the
shape of the Sanyiqiao beach gradually changed from passive siltation to the main cause of the intertidal evolution.
During 1981—2010, the sedimentation of Sanyiqiao beach, the erosion of the head and left edge of the Luocheng-
zhou reach determined the degree of navigation obstruction of Sanyiqiao beach. Due to the riverbed scouring caused
by the reduction of sediment inflow in the basin, the degree of navigation obstruction is weakened. From 2011 to
2021, the left edge boundary of the Luochengzhou is gradually stabilized and the waterway conditions in the lower
shallow area are improved. At the same time, the area of the Sanyiqiao beach is changed from siltation to small scou-
ring, and the navigation obstruction position is gradually raised to form the upper shallow area. Since the implemen-
tation of the second phase of the project, the changes in the basin inflow process conditions, Sanyiqiao beach scou-
ring and the relative development of the right branch of Luochengzhou are still not conducive to the stability of the wa-
terway conditions of the foreshore section of the Luochengzhou reach. Tt is suggested that engineering measures to sta-
bilize the boundary of the shoal and limit the scouring development of the right branch should be taken in the subse-

quent improvement of the project.
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