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Preliminary study on similarities and differences of water and sediment transport characteristics

between North Passage and South Passage of the Yangtze River Estuary
CHEN Yu, YING Ming
(Shanghai Waterway Survey and Design Research Institute Co., Ltd., Shanghai 200120, China)

Abstract: To analyze the similarities and differences in the water and sediment transport characteristics of
the South Passage and the North Passage in the Yangtze River Estuary, we conduct a preliminary study based on
synchronous hydrological observation data from the two passages during the 2019 flood season. The results show that
the flow velocity in the South Passage exhibits higher upstream and lower downstream, whereas maximum flow
velocities in the North Passage predominantly occur in its mid-lower reaches. Salinity in the mid-section of the South
Passage demonstrate higher values compared to its counterpart in the North Passage, while salinity values in the
South Passage from its lower reaches to the entrance are lower than the North Passage. Vertical-averaged suspended
sediment concentrations (SSC) show comparable magnitudes between the two passages. Notably, the South Passage
presents smaller vertical SSC gradients, with 2 kg/m’ SSC can be transported up to 0. 2H (H is water depth). In
contrast, high SSC in the North Passage predominantly concentrates in mid-bottom layers. The South Passage is wide
and shallow, with a stratification coefficient ranging from 0. 01 to 1, indicating a partially mixed state of the water
body. In contrast, the North Passage is narrow and deep, and the salinity stratification coefficient is higher than the
South Passage. The stratification coefficient in the middle-section of the North Passage is greater than 1, showing a
high degree of stratification. Back siltation in the South Passage channel is influenced by both suspended sediment
deposition and bedload transport. Under the influence of engineering activities, back siltation caused by suspended

sediments in the North Passage channel is particularly prominent.
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Fig.1 Observation stations distribution

in South Passage and North Passage

x1 BEEELK

MBS /km
0 6 12 18
: . — ‘ ‘
‘I_Ié
EoOE N il — Tt
-15
a) B
BB /km
0 6 12 18
} — ‘ ‘
= -5
H
%ﬂ N — Tl — Fa
b) Bt
B # /km
0 6 12 18
s ‘ ‘ ‘
N e
R T e Jh — A
c) FEt
MBS /km
0 6 12 18

i
-0
-15

B /m
b
I

il

[

=

g

=

B2 f., tEEREESIT
Fig.2 Cross-sectional characteristics along South
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Tab.1 Boundary conditions of fixed vertical line water-sediment observation
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Fig. 3 Average velocity distribution during flood
and ebb tide in South Passage and North Passage
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Fig.4 Velocity distribution at critical flood and ebb
moment in South Passage and North Passage
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Fig.5 Average salinity distribution during flood
and ebb tide in South Passage and North Passage
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Fig. 6 Salinity distribution at high-water slack and
low-water slack in South Passage and North Passage
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Fig.7 Average suspended sediment concentration
distribution during flood and ebb tide in South Passage
and North Passage
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Fig. 8 Suspended sediment concentration distribution
at critical flood and ebb moment in South Passage

and North Passage
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