5549 % 552 W) “f’ A Vol. 49 No.2
2026 4F 4 H NAVIGATION OF CHINA Apr. 2026

XEHS 1000 —4653(2026)02 - 0051 - 10

2018—2024 F @M > MR BRI TUL K
X A 18 &% 1 52 00 53 17

(L RITHE RSB IEBE, WAL BRI 430040 ;2. Yl A~ ik 1 R 30T i TR e
L5 Fot 21002453, RITKM Z2 53 27K 3CJR, AL 5L 430010
4 RILPE R Z BT e (B8O A R E], #dL 23X 430040)

B B A BlKEE AT RN A SRS S VLR W YR B RERERS S5 BT R AR R R 12,5 m GROK AT
TS AE A AL AR BT TS 2T 2018—2024 AF ST /K Vb M R , R FH I 25 X L BB I 23 A 45 o i T 5 2507 i 4 1
AT AT S A R 5 T M IS B o T B R S 2 L S B 22 5 - 1l e K R TA AT PR A3 i 0. 4 ke,
PRI T2 DIRI TR — WiT — R =W B 250 , e A 52 B0 M el ™ 5 2 5 ™ AL A e ™ R ALE 5 3 70>
IKTEWILET T U A SR vhiR R I8 7 O R, SRS i VD SR AR I R R B IR AR . BFSE it — 2P i
AT K S I3 SRR T, 2K 4 B g KAl g 368 7K A Y e ) L T AR A8 98 24 30% , LT A A s , EL [ IR
JEE VD KB VA KT S R RS s AR AR U S SO M IR R AR U, S AL AT 25 0, 38 N VD /K 52 B )R R e o
WIFFE BRI o TR K AUIE T8 2 T L 08 5 e AR AL B SR M DG B B~ A A0 , DA T S 03 9 1 S AR 5 mT 4
THBH B G

SRR IR) LI AR N V0 IR] B 5 0] PR AL 5 MR A Joy 5 LI 2 1R

i E4rEES:TV147;U61 XHEFRERD A DOI;10. 3969/j. issn. 1000 —4653.2026. 02. 006

Analysis of recent changes in the shoal-channel pattern and their impact
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Abstract: In response to recent adjustments in the fluvial shoal ~ channel pattern of the Tongzhou Shoal Reach in the lower
Yangtze River caused by upstream reservoir operations and natural evolution, which threaten the stability of the 12. 5-m
deep-draft channel, this study investigates the characteristics of recent river regime evolution and the corresponding channel
response mechanisms based on measured hydrological,, sediment, and topographic data from 2018 to 2024. Spatiotemporal
comparison, cross-section analysis, and erosion-deposition calculation were employed. The shoal-channel adjustments in

the reach are pronounced and exhibit systematic spatial differences. The annual swing amplitude of the thalweg in Nantong
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Waterway reaches 0.4 km, and its navigation-obstructing shoal undergoes a three-stage dynamic evolution of " downstream
incision-disconnection-aggregation," characterized by channel erosion and bar deposition, together with seasonal patterns of
flood-season deposition and dry-season erosion. In contrast, the Tongzhou Shoal Waterway is mainly characterized by
continuous retreat along the right margin of Xinkaisha and the development of chutes, which drive the entire Kuzigangsha to
migrate southeastward and squeeze the navigation channel. The study further quantifies the key regulatory role of
hydrodynamic forcing. During high-flow years, enhanced hydrodynamics induce approximately 30% reduction in the shoal
area in the Nantong Waterway, improving channel conditions, but simultaneously intensify chute development and sandbody
migration in the Tongzhou Shoal Waterway. During low-flow years, shoal deposition intrude into the navigation channel,
deteriorating channel conditions, while the Tongzhou Shoal Waterway exhibits localized adjustments. These findings provide
critical scientific basis for predicting the evolution of deep-draft channels and for optimizing the design of dredging and
regulation projects, thereby establishing an important theoretical foundation for the long-term stability and sustainable
management of the channel.
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Fig.4 Interannual erosion and deposition changes

in the Nantong Waterway (2019—2023)
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(channel volume calculation boundaries shown in Figure 1)
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Fig. 11  Changes in channel capacity below 0 m and

12.5 m in the Tongzhou Shoal Waterway ( calculation

boundary shown in Figure 1)
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