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Fig. 2 Hengsha passage scour pit of Changjiang Estuary in 2017
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Tab.1 The volume and area change of the channel in the scour pit —20 m contour line

Ay 2001 4F 2005 4F 2009 4F 2011 4F 20144F 2017 4
PRFLOT m?) 164.6 237.6 336.1 390.5 437.4 537.7
THAROT m?) 7.9 11.4 14.6 15.8 16.5 19.4

IR (m) 20.83 20.84 23.02 24.72 26.51 27.72
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Fig. 3 Evolution of scour pit at the north entrance of Hengsha passage (a); Scour pit =20 m contour line variation diagram (b)

FEARZ) 100 m; 2009-2017 4E i — L ] F Y 5K 200 m, ARPEPRMIFE AT e v, 25 LTk,
2001-2017 AE ppRIRSCIAIAL . 4D 7K 20 100 m F1630 m, Z5 PG WM 9624 100 m, 3"
sk (E3b).

3.2 R R B AF AT R R T A4 AE

1984-1992 AR VB I AL A CHATPRIAFR, T UET A ], S AARAE Y il i 45 5 m?®
AR IR EE 0.08 m,  MRRITTAT AL RIIR (Bl 4a) . 1992-2001 45, il 1 BRI/ ) A 2
PR, AEX eI 188 J7 m®, AEFRITREE 0.23 m,  H il HTAh il R I U 3R S
FUvhhal, B bR TAE-20 m AERG B I (K 4b) . 2001-2005 4 il 370 B 3w Vi) 1 4k 25 8
R 2 3, AR R 180 07T m®, AR RIVAIE M 0.31 m, o H IR R Z s
b (El4c). 2005-20094F, %X IR AR IARR , AEIIRATHE 62 1 m’, AFIIRAFRIREE N
0.13 m, [HZEAMUT AR IR LR (F4d) . 2009-2017 4F, Al Al AR 52 B0 il 285
P AR MR 116 7 m®, AR RITREE 4 0.15 m, REVDIEE A6 1140030 R ) R Ak S
PR Z R I (Kl de)

1984-2017 4F, i V03 38 b 10 K B30 Tl Al s AR AL F bl 25 85 (T 4f) , i il 12 3k
3450 77 m®, &R RIRITREE R 4.68 m (F2) . WrRIBTAY A AR AT R USRI B B —
BB, 1984-1992 4F whl o DX A UL bl 5 25 — BBz, 1992-2001 4F ] Rl (A vl , - ol
GUFRIERG; 26 = BB, 2001-2005 4F wfil Tk T wipl P . 25 PUBYEE, 2005-2017 4F i
TR whR, 2RIEER, SoRAL 12 4R8I 40 m 22 AT, T GIT i R ER YT

TERE VR IE b O X% 57 AA’. BB’ CC'. DD 4 (& 1), Wi ve &
%, A. B, C. D FRXE—M, A, B, C'. DOFREVD M. 43H7 33 48] B



73 A8 YL AR KT DRV I8 VT R i b S E BB L 1367

121°46'E 121°47'E 121°48'E 121°49'E  121°46'E 121°47'E 121°48'E 121°49'E
a. 1984-19924F

b. 1992-20014F

Z Z
on on
I N
& %
on o
Z Z
N N
N a
& 2,
o o
m=—]0~20m 5~10,
z =510 =>10 £
I -0~5 N
L —
- I32)

121°46'E 121°47'E 121°48'E 121°49'E  121°46'E 121°47'E 121°48'E 121°49'E
¢. 2001-20054F

z z | d.2005-20094%
£ s \ m
® i ”

> & i DR\ s

ol o TR 8 (m)
-<-20 ~

z & \ 250 0=

N N ‘ v :—5'*;10 =>10

- = '

121°46'E 121°47'E 121°48'E 121°49'E  121°46'E 121°47'E 121°48'E 121°49'E
e. 2009-20174F f. 1984-20174F

Z Z

o o

5 g

“ IS “ K

AY) AY)

E B3 é M

o TR AL oL TG MR

Nt . EBE(m) £2 i (m)

-<-20 0~5 -<-20 0~5

z =—10~20m5~10 Z =—10~20=5~10

= =m—5~—-10 =>10 — -—5~—10 =>10

N =05 & =0~5

b b

P14 1984-2017 A4 YT FVRE V03E T TR h i Pl (L 338 672 )
Fig. 4 Erosion/deposition in the Hengsha passage during 1984-2017
F2 t#EBELL O EEHE
Tab. 2 Characteristics of channel in the Hengsha passage
1984 4 19924 2001 4 20054 2009 4 20174F

TR (T m’) 3078.12 3438.10 5132.86 5851.68 5602.12 6530.30
T EIREE (m) 5.99 6.65 8.73 9.98 9.45 10.67

e (FE5) &I, 2017 455 1984 474 Wil ¥ AFE AN R RR BE IR, ol 5 R B0 IXC
BT AN AN, MRZ145 mA A ; 1984-19924E (0] AA' . BB/ 284k % /N, CC'.
DD W 185 0] B [ R B vl RIR 5~10 m2Z 6] 5 1992-2001 4E (8], 4% Wi 131 3k ]
o AR, B KRR 4329 R 15 m, 10 m, 8 m, 8 m, 2001-2005 4F[d]
AA’. BB'WIHIE B MR, RHMBURIERE WAL, CC'. DD'WrEmsA vfi, iR
H2~5 m; 2005-2017 45 [a] P B i K820 X SRR S, 25 A0 e el Al o B 7 g
R MR 92430 m, 18 m, 13 m. 8 m;

SR T, T IARE Y IE BT AE B R . 7E 2005 4E LU, AR R TS T A
TR B, A DX sl ] T R BALR [ R VD B — RS , LA INE



1368 Mo B 22 744

PR ES (m) PAES (m)
0 200 400 600 800 1000 1200 1400 0 200 400 600 800 1000 1200 1400

0_
F-10{ A
& 20-
.{' _30_

401
~50-

FEES (m) [ (m)

KI5 Ry i g R R e S8 e
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Formation mechanism of near-shore erosional topography in the
Hengsha passage of the Yangtze Estuary

HUA Kai', CHENG Heqin"?, ZHENG Shuwei"’
(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal
University, Shanghai 200062, China; 2. Institute of Eco-Chongming, Shanghai 202150, China;
3. College of Geography and Environment, Shandong Normal University, Jinan 250358, China)

Abstract: The intense erosion of a near-shore riverbed is one of the main factors for the slope
failure of a bank. During a detailed investigation carried out in August 2017 and May 2018 of
underwater topography of the Yangtze Estuary, a large scour pit was recognized near the shore
of the Hengsha passage. The morphological and geometrical parameters of the scour pit were
measured using the SeaBat7125 multi-beam system. Dual-frequency ADCP was used to collect
hydrodynamic data near the scour pit. Further, a historic nautical chart was digitalized to
analyze the evolution and formation mechanism of the scour pit. The results indicated that the
scour pit is in the shape of an oval, with a length and width of around 430 m and 150 m,
respectively; the deepest point is approximately 38 m below the surrounding riverbed. Since
the formation of the - 20 m isobaths line in 1992, the scour pit area has been expanding
continuously, and the average depth has been increasing yearly; in particular, after 2005, the
depth increased sharply. From 1984 to 2017, the riverbed around the scour pit underwent the
process of erosion-silting-erosion. In the 33 years, the scouring amount is 3.45x10” m’, and the
average scouring depth is 4.68 m. The ebb tide from the North Channel flows into the Hengsha
passage, forming a circulation flow, thereby eroding the channel near the west bank of the
Hengsha island and forming a scour pit. After 2005, the scour pit grew rapidly and expanded
southward. This is mainly because the reclamation engineering performed in North Changxing
reduced the curvature radius of the bend that resulted in intensified erosion. The reservoir
construction engineering performed in Qingcaosha moved the thalweg in the upper and middle
sections of the North Channel, and the northward entrance of the Hengsha passage expanded
owing to the ebb current, which is also one of the main reasons for rapid erosion. In addition,
the construction of reclamation and deep-water channel projects in the vicinity has contributed
to the erosion of the channel bed, thereby accelerating the expansion of the scour pit. It can be
seen that human engineering activities are the main driving factors for the rapid development of
large scour pits in the Changjiang Estuary.

Keywords: the Yangtze Estuary; Hengsha passage; erosional topography; human activity;
multi-beam sounding system



