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Fig.1 The bathymetry of the North Branch of the Changjiang River Mouth in 2020
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Table I The 0, 1, 2, and 3 m isobaths zones of the sandbank in the upper reach of the North Branch from 2010 to 2020
N 20104F  20114F  20124F  20134F 20144 20154 20164 20174 20184F  20194F 20204

itk /m 2
AR /km

0 1.78 1.55 2.34 6.34 6.25 7.92 7.8 8.32 8.41 8.83 8.65

1 0 0 0 2.29 391 4.97 5.84 5.75 5.95 6.46 6.24

2 0 0 0 0 0.57 0.46 2.44 1.43 2.15 2.47 2.51

3 0 0 0 0 0 0 0 0 0 0.03 0.07

£2 20102020 F£ILX EOTA 0m L ERREREEMR AL
Table 2 Proportion of different elevation areas above 0 m of the sandbank in the upper reach of the North Branch from 2010 to 2020

—_— 20104F  20114E  20124F  20134F  20144F  20154F  20164F  20174F  20184F  20194F  20204F
R /%
>3 0 0 0 0 0 0 0 0 0 0.3 0.8
2~3 0 0 0 0 9.1 5.8 313 17.2 25.6 27.6 282
1~2 0 0 0 36.1 534 56.9 43.6 51.9 452 452 43.1
0~1 100 100 100 63.9 374 372 25.1 30.9 293 26.8 27.9
>0 100 100 100 100 100 100 100 100 100 100 100
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Table 3 The discharge ratios of deep channel and tidal flat during flood and ebb tides under current topography and case of

sandbank dredging 2 m in the upper and middle reaches of the North Branch in dry season

Tk bt
Wi B VRAE R - ~ . .
IR HiiR2 m AR IR &2 m B4
AR R 76.2% 79.2% 3.0% 87.8% 88.3% 0.5%
5 Sk e
VM 23.8% 20.8% -3.0% 12.2% 11.7% -0.5%
TR 7.0% 5.3% -1.7% 52.5% 51.1% -1.4%
S R T) R 47.0% 45.3% 1.7% 2.5% 1% 1.4%
s (I
VM 53.0% 54.7% 1.7% 47.5% 48.9% 1.4%
B RTH 5% U7 -0.5% 5% D70 —U.2%
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s dL
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Table 4 The discharge ratios of deep channel and tidal flat during flood and ebb tides under current topography and case of

sandbank dredging 2 m in the upper and middle

reaches of the North Branch in wet season

Tk ) e
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R ¥
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The recent morphological evolution in the upper mouth sandbar of the North
Branch and the impacts on its upper reach in the Changjiang Estuary

12 . 10* .12 3
LILu ", JI Yongxing =, TENG Fei ~, XU Shuangquan
(1 Shanghai Water Engineering Design and Research Institute Co. Ltd., Shanghai 200232, China; 2 Shanghai Engineering Research Center of Coastal
Zones, Shanghai 200232, China; 3 Shanghai Water Authority, Shanghai 200050, China)

Abstract: Due to the new-born sandbank found in the upper river mouth of the North Branch in Changjiang Estu-
ary, the bathymetry data during 2010—2020 was used to investigate its evolution and trends in the last decade.
Additionally, a hydrodynamic numerical model combined with an empirical formula was used to further explore
the effects on the hydrodynamics and bathymetry after the sandbank was further silted up or dredged. Results in-
dicate that, in the past 10 years, the area of the sandbank has increased by nearly 5 times, and its elevation has
gradually developed from less than 1 m to more than 3 m. In the recent years, the sandbank has stopped growing
larger, but still gradually grown taller, and exhibited a trend of transformation from the lower tidal flat to the high-
er one. If the sandbank further silts up, the water diversion ratio of the North Branch will be further reduced. At
the same time, the velocity of the main channel from Haimen Port to Rixin River will decrease, which may lead to
siltation and the restrict of inflow in the North Branch. The nearshore water speed around Yuejin Port will in-
crease, and may enhance the erosion there, which may threaten the safety of sea dikes. If the sandbank is dredged
off, the water diversion ratio of the North Branch will increase, which takes advantageous to alleviate the S-shaped
river regime in the upper North Branch. At the same time, the velocity from Haimen Port to Rixin River will in-
crease, the main channel will be deepened, which will promote the water diversion ratio in the North Branch, de-
crease the nearshore water speed around Yuejin Port, induce the local siltation, and finally benefit the safety of sea
dikes.

Key words: upper river mouth of the North Branch; sandbank; evolution characteristics; numerical model
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