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Recent evolution characteristics of west waterway of Tongzhou Sand Shoal in

lower reaches of the Yangtze River
TANG Fengjian, WANG Kai, YAN Xia
(Changjiang Shanghai Waterway Division, Shanghai 200001, China)
Abstract: In addressing the uncertainties regarding the laws of riverbed erosion-deposition, flow division ratio,
and river channel volume changes before and after the implementation of the west waterway of Tongzhou Sand
Shoal regulation project within the comprehensive regulation of the Chengtong Reach in the lower Yangtze River,
and the need to ensure the safe operation of the 12. 5 m deepwater navigation channel, we integrate riverbed
evolution analysis and project impact assessment methodologies to systematically study the impacts of the west
waterway regulation project (from 2011 to 2016) on the channel flow distribution pattern, erosion-deposition
distribution, and volume variation relying on measured hydrological and topographic data from 2010 to 2023. The
results reveal that the regulation project has effectively curbed the atrophy trend of the west waterway, stabilized
the head of Tongzhou Sand Shoal, transformed the middle reach from a wide-shallow morphology into a single
deep channel, and increased the flow division ratio to a stable range of 10% —12%. However, current siltation in
the inlet and lower reaches restricts inflow conditions, leading to a slow overall silting trend in the west
waterway. This trend currently exerts no significant adverse effects on the operation of the 12. 5 m deepwater
channel. The research outcomes provide field-measured data support for navigation channel maintenance in
Chengtong Reach and effectiveness evaluation of similar river engineering regulation projects. It is recommended
to enhance monitoring of sediment deposition in the inlet section and optimize the dredging scheme to maintain

channel flow capacity in future practices.
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Fig. 1 Actual measured split ratio of east and west waterways of Tongzhou Sand Shoal
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Fig. 2 River regime of Tongzhou Sand Shoal waterway
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Fig. 4 Volume change of segmented channel of east waterway of Tongzhou Sand Shoal
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March 2010 to November 2023

4 BEEBMETN
S VD PG A T A R W A2 AL LR 6, Ph K IE
BB TAERT, PEKIE TR EE OB 0 m LA
PRI (1% 2" W ) S8/ v 3y, PI/KE SR S 2545
NP T R I N TN R Gl N TN QR M - DRI BER
. TR FHRE AT ; AGKmEm, L
1H (5" 6" WA ) WAl Ecke e, 0 m LAF i it i e FRAR
AT 2RI VE IRt Hesz i, BE9G TRERT, 74
K- EATR (77 i ) TR 74 i )3
Bl VUK R TR S0, 7Y /K3 430 e A7
F)fiﬁﬂ; HEC B (17, 2" B TR sl R YT, W
B R, 22018 4, {RMrmAA R K, i
JUAE 11 B A7 A R BR 3ok i 7 T AR T s/~
ﬂ?‘iﬂ(?%ﬁ)i*ﬁﬁﬁﬂ?ﬂ], Wrig 9K, =

2018 4, M IRWr ik B K L LAk,
Wi A THa e . ST T8 TR Al IR

WrTET 4", 2018 AF{A] R W T e R a5 2 - 19. 0 my
PEIUAESR, 75 T I i b T A8 b 2y, 2 ) A
WA ZCHE BIR AR E, A oK i W I (5% KT )
TIAEAT BT b R B0, b R IR (67 W IR ) T A A
JIE i T YT, 3 Ak g g W AR RN BT
ﬂu?w%ﬁ@ﬁmﬁ%ﬁiﬁﬁ,fﬂﬁwm
ORI, A PR B T 32 5K B A A ) Bk b

%ﬁ%ﬁ%@ﬂ,ﬁ@%ﬂﬁ%ﬁﬁ%ﬁm¢o

- 19704E8H  —= 19994E1H  —— 20044F9H

10 - ——20084F5H —— 2011411 —— 20134F8H
——2016F108 —— 201812 —— 20214‘F1H

——20224°8H —— 202341118 B

£
B
4
-15
-20 1 1 1 1 1 1 1 1 I
0 300 600 900 1200 1500 1800 2100 2400 2700
BB /m
a) W



- 178 - K iz L A2

2026

e [9704E8H e 19994E1H  —— 20044F9 H
lo . —20084ESH  —e— 20114E11H — 201348H
——2016/F108 —— 20184F12 —— 20214F1H
——2022#:8H — 20234118

X
£ .
B-5
fid
-10
-15
-20 1 I 1 ]
0 500 1000 1500 2 000
B #/m
b) 2 T

e 19704E8 H e 19994E1H  —— 200449 H

10 . —20084ESH - ——20114E11H —— 20134581
[ ——20164FE10H —— 20184E12H —— 20214F1H
——20224F8H —— 20234F11H

6 000 6 500 7 000 7500 8 000 8 500
E /m

¢) 3 Wil

e 19704E8H e 19994E1H  —— 20044F9 H

10 . —2008%ESH - ——20114E115 —— 2013481
[ ——2016F10H —— 20184F12H —— 20214F1H
5L ——20224E8)] — 2p234FE11H 4

FE/m

[

725 1 1 1 1 1 1 1
7500 8 000 8500 9000 9500 10000 10500 11000
HEE/m
d) 447 ]

e 1970428 ] e 19994E1H  —— 20044E9 A
o - ——2008%FsH - ——20114E117 —— 2013481

—2016/E10H —— 20184128 —— 2021414
| ——20224[8F —— 20234114 p

F2/m

[

-20 L L L L |

8500 9 000 9500 10 000 10 500 11 000
5 2 /m
e) S*KT T

e [9T04E8 ] waes 19994E1H  —— 20044F9H
1o . —2008%5H  ——20114E115 —— 201348

——20164E10H —— 20184128 —— 2021414
5 L ——2022¢F8H —20234E11H
o
E L5 e T
o
iz -10
-15
-20
-25 1 1 1 1 ]
8200 8700 9200 9700 10 200 10 700
5 2 /m
f) 6/WiTm
e [970FE8H e 19994E1H  —— 20044E9 H
10 . —20084ESH - —— 20114E11H —— 20134E8
——20164E10H —— 20184F12H —— 20214E1H
5 | ——20224E8}] — 20234E11H
0+
g °r
B -10 |
st
-20 |
=25 |
=30 1 1 1 ]
6300 6 800 7300 7 800 7 800
BB /m
g) 7T

Be @M EkiEnREEnFEL

Fig. 6 Spatio-temporal variations of longitudinal profiles in west waterway of Tongzhou Sand Shoal
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