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Fig.2 Schematic diagram of tidal current vertical lines and
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Tab. 1 Boundary conditions and distribution of tidal current vertical lines for hydrological measurements in various years
PN S IKICGHF ‘
Mg AL fidbA2 AiiB1 fidtB2 MimCl fidbC2 MiiD1 B /(mls) A B 25 /m

2010 \ x \ \ \ \ \ 48 000 3.97
2012 \ \ \ \ \ \ \ 54 500 4.47
2015 \ \ \ \ \ \ \ 45200 4.80
2017 \ \ \ \ \ \ \ 68 624 4.00
2019 \ x \ x \ x \ 52 000 429
2021 \ x \ x \ x J 42 800 4.16

SRR DRERS Lo A 7506 e U R A A2 4, R AN [R) 7K 2= ARk v T P 440 3 o e 5 v A2 ok e i It

FEAR UM R A AL, TR o M AR JZ Bk b

JUAE K SBRAE R AL VA B TR 29, Wi A

LA

SNEE

MRS I, (H T S AT R TT [0 AN e 4

— 2, PIAFAE AT (B AR B CRE 1) TR K U0t o K A a2k 0 20 0 T A T8 D) R AN 5 1)
BEAT ORI, TR 1A R A 28T K b BLSEE A, A = TR LRI AR b AR . KD

i EHAAR



18 KoOFH oK B L B #H 2025 £ 2 H

4 f " ;|
Or= jo hvcos@ dt, W;= JO hvcos@s dt, Qs= jo hvsin@dt, Wy = fo hvsin@s dr (1)

X Or v Qa3 BN YNIE | B i) HL5E 70 J2 KA 1 (m’) 5 W Wy 20 il D ki) | A 1) PR SE S VD i i (k) s i
JEIRIE(m) 5 v IR R IE (m/s) 5 609 Jd % i S fTIE SZ 7 ] B9 (0) 5 o35 Vb (kg/m?) 5 IR (s) 5
n A N A T 0 R SE R ] () o

R RS PN R 10 7K V3 B R 7 O B SR A, A B0 () K Pveil . LA AR 1 /SR A it
TE IR T ) 2K VA 1] 388 AN 1] S i Y LU AEL, B e = |l /(101 + 10D Bl = (Wl /(IWy| + [W-), i3 o B 73BT
AR T K b b Y o L, ST =0 TR Rk W is s fe

3 ERGWW

3.1 AR TK

KA A BOKATIE A H TR =30 TR, A T BT R LM Y —8 m SRR G B T I sk 453,
FEES A 200~400 m, JLAE T Bl JbMi—8 m SF IR IEAN F T ML /i, i m KRB, —8 m 4R
LRI B IS A B AL, BB 1200~1 300 m, JUAE—8 m SRR AOAR 1k UL IE] 3, RAEEW 47 B LI 2. AT Il
Juhtih B8 m SRR B A B R G a3, 2010—2017 4F [l 60 f2 5 480 BH 5, W8 EE K 300~500 m, fiii
TE R M-8 m SFUREE IR R v, (EIR B2 AR X /DN, LA T BE—8 m E IR ARILAHXT /1N 2017—2021 48, JLfl
—8 m IR AR AR/

2000

1500 g imiiimmTEEo—

1000 F S —— —20104F - 20124F - 2015 4F
= 500 -=20174F  —-20194F —- 2021 4F
2 0t
nl
=500+

=1 000 g==
-1 500 ]
T1

™ 1 14 15 16 1718 19
K3 —8m SFRAAL
Fig.3 —8 misobath variation
JEHE—10 m SEREA I E BT B B, Ul FB—10 m SRR B IE 2R 100~500 m, JLRE
Bt—10 m SFRE IR B MUIE N LB, AN 50~200 m(WLE 4) . = TRRSEMUS, 2010—2021 4F, JLRE
Be—10 m S5 RETIE P02 JR T A 2, T1~TS Wrifd, HUE AL F-2 8 5 384 m, AT g M-F- 58 349 m(AL
Kl 4)o JUrh T B AU AR B, T6~T9 Wi, HLiE-ILMF-2 R 5 210 m, ATE R ML, {Lh 8 m.

1500 Bl
1000F e
£ 500 i s e e e e e e
= O Tk
g"g =500 = _._._.—,.-_n»—:—_"::“.':"_::::}:!;L“—‘-:-‘;E;J’i—=-'- - ‘-—-*’: -
- rr — 20104 20124 == 20154
iggg kil . S 20174 —- 20194 — 20214 .
Tl T2 T3 T4 TS T6 T7 T8 T9
Wi

B4 —10 m &HL L
Fig. 4 —10 m isobath variation
ZEE K 5 AR v AR e eT WL, =30 TR SE RS, JURE b B REEAR S iRl a3y, 2010—2015 4F i
il s B B B K F 2017—2021 4F, 2010—2015 4FEJb s b [ Bl A A 0.5~1.5 m, 2017—2021 45 i ] i i
HANT 0.5 m, JURE T BT I 2 w3 2010—2015 4F | 2017—2021 4wl i BE 29/ TF 0.5 m,



513 B e, 45 IRV HOKIE — 39 TR 5 AURE K U A e AL o 19

MTE R 2010—2015 445 Frit A, 2017—2021 4FAA WA IR . = TAESERUS, Jbfrh | BOKIRA AL ok
TR EL, 2003 4F =K FEE K LIOK, KT O RE SZ | B dk ] R st wpl ™), Jbl rp - BOK IR KBR T 5
BORHESWA K, B ST — R

I /m
(2.0, +0)

I /m
(2.0, +o0)

(a) 2010—2015 4F (b) 2017—2021 4
K5 JUHE I nh i A Al (B (e vhi))
Fig. 5 Changes in erosion and deposition in the north passage (negative values indicate erosion)
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Fig. 6 Statistics of average tidal current velocity for each vertical line after the third phase of the north passage project
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Fig. 7 Statistics of average sediment concentration for each vertical line after the third phase of the north passage project
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Fig. 8 Statistics of lateral proportion of water flux
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Fig. 9 Statistics of lateral proportion of suspended sediment flux
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Fig. 10 Distribution of net water flux from 2010 to 2021
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Fig. 11 Distribution of net suspended sediment flux from 2010 to 2021
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Tab. 2  Statistics of tangential suspended sediment flux in the surface and bottom layers for each vertical line ALt

O Al A2 Bl B2 Cl C2 D1

2010 64.9 37.5 72.8 40.4 55.4 103.4 78.0 59.0 145.2 23.6 67.2 82.6
2012 25.8 -94.4 28.6 135.5 22.3 28.6 18.5 12.3 13.7 -38.1 100.1 —-156.1 18.3 80.0
2015 23.5 -179.2 30.9 60.2 27.2 -16.2 324 -9.3 44.4 -52.4 57.7 —54.7 333 121.6
2017 35.7 353 29.3 59.0 48.7 55.2 26.5 =57 20.8 16.0 441 9.8 24.1 -354
2019 29.3 9.5 28.6 =553 324 16.3 15.5 83.0
2021 23.1 —46.0 22.7 247.7 18.8 -1.4 24.1 95.1

*3 BELARREMEERZVFRBRESR

Tab. 3 Statistics of normal suspended sediment flux in the surface and bottom layers for each vertical line ALt

R Al A2 Bl B2 Cl C2 Dl

EA 2 xE RZE E3A 2 EA 2 xE O RE e i EA 2
2010 -27.8 —31.1 0.0 12.9 41.9 242 11.3 0.0 39.1 -22.0 24.5 31.5
2012 -3.0 —68.1 -3.2 =7.1 -1.1 =71 5.2 43 6.7 28.3 =5.0 -59.0 —4.7 —78.4
2015 2.1 —47.3 1.1 1.6 6.1 113.9 -1.2 -14.0 =5.7 20.2 2.8 0.1 -2.6 -2.5
2017 2.0 -1.2 -0.3 -1.0 =71.7 -18.5 -3.7 —10.1 3.1 -1.2 5.5 —8.8 -2.1 0.6
2019 0.5 —7.4 =5.0 13.0 1.9 —6.9 0.5 2.9
2021 2.2 -34 -2.8 —64.0 0.2 —4.6 -3.7 -11.2

MU E 3 ARl DA B, Kl e R 2K IRZ /N, AR VERT, KA ) il f 5048 1w T . db
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)R o A VD E R AH LK vl fe T o A 2% . AR, T AU & Vb i i BRI, VDl e AUE A
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BybdnmEIE I FReNE L. 7EREA b, U TR EE AL A, 2010—2012 EK R 2B VG 445 1A A
M, 17 2015 AR5, FRZ ARV S mTE AL, 2RSS 1 0, ZRIJE T mAH s, R B CL iR
JE K AR VD e RS A ) LI G, T2 KARAE 2015 AF R4 [ ATIE AL, 2017 4F J5 45 a] i iE we
C2 MREKME G fE AR 3, IRZ KR M R 3, RICZ BV EHE Y B2

4 % iE

FRIE 2010—2021 AFJLA M FK VD GERE, 208 T 0 Al =30 TR S0t J5 A9 K v S i A8 1k, A3 8040~ A
W (1) =W TR SERUS, dbilih EBOK R R R E I Kot , 8 m FIRL R W, 'R AT
2010—2017 4, —10 m ZF¥RERFFEE T8 JURE T Bt—8 m ZERA AL/, —10 m SE R AT A L0 ) b R 52,
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Study on the changes in water and sediment transport in the north passage
following the third phase of the Yangtze Estuary deepwater channel project

LU Chuanteng"?, ZHU Xianbo', HAN Yufang"? LI Xiaoxiao®

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. The National key Laboratory of Water Disaster Prevention,
Nanjing 210098, China; 3. Jiangsu Surveying and Design Institute of Water Resources Co., Ltd., Nanjing 211000, China)

Abstract: Based on topographic and hydrological data from 2010 to 2021, this study analyzes the changes in water and
sediment transport in the North Passage following the implementation of the third phase of the Yangtze Estuary
deepwater channel project. Post-completion, the overall water depth of the upper and middle sections of the North
Passage increased, with the —8 m contour line widening primarily between 2010 and 2017, and the —10 m contour line
continuously expanding. The lower section experienced relatively minor depth changes. The average tidal current
velocity in the middle and lower sections showed no significant trend, while the sediment concentration in most water
layers decreased, with the average sediment concentration in the middle layer decreasing by nearly 50%. The
longitudinal water and sediment flux in the North Passage was significantly higher than the lateral flux, with the
proportion of lateral flux decreasing since 2010. The net flux of current in the North Passage was higher in the surface
layer and lower in the bottom layer. Over the years, a vertical circulation of water flux has been observed in the middle
and lower sections, with net lateral flux moving northward in the surface layer and southward in the bottom layer. The
net sediment flux was higher in the bottom layer and lower in the surface layer. Longitudinally, the net sediment flux in
the surface layer pointed downstream, while the bottom layer showed less regularity. Laterally, post-2015, the net
sediment flux in the surface layer at the middle and lower sections generally pointed to the north side of the channel,

while the bottom layer pointed south, forming a vertical circulation pattern with the surface layer.

Key words: Yangtze Estuary; north passage; water and sediment flux; deepwater channel; circulation
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