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The eastern coastal area of Jiangsu, China, is characterized by a silty and muddy
coast, exhibiting substantial seasonal variations in suspended sediment transport
within the sea area. This study draws from the quasi-synchronous hydrological
and sediment observation data from various stations in the eastern Jiangsu coast
during the spring tide cycle in the summer of 2006 and the winter of 2007. Then,
the study analyzes the seasonal variation characteristics and mechanisms of the
plane and vertical distribution of sediment transport and further examines their
correlations with tidal current, wave, and seawater temperature. The �ndings
reveal an “M-shape” distribution pattern in the plane of sediment concentration
both in summer and winter, with two pronounced peaks in the Binhaigang and
Jianggang sea areas in the coastal direction and a gradual decline in the offshore
direction. Meanwhile, the vertical distribution of sediment concentration
exhibited greater uniformity in pro�le during winter than during summer.
Under mild sea conditions in the Jiangsu coast, the action weights of the
in�uencing factors affecting the plane distribution of sediment concentration
are in the following order: tidal current > wave > seawater temperature. From
Lianyungang to Sheyanggang, the action weights of the in�uencing factors
affecting the seasonal variation of plane distribution of sediment concentration
are as follows: tidal current > wave > seawater temperature; from Sheyanggang
to Lvsigang, the action weights of the in�uencing factors affecting the seasonal
variation of plane distribution of sediment concentration are wave in the
following order: wave > tidal current > seawater temperature. Meanwhile, the
action weights of the in�uencing factors affecting the seasonal variation of
sediment concentration pro�le area are as follows: seawater temperature >
wave > tidal current. These results differ from the previous understanding
about seasonal variation of sediment transport in silty and muddy coasts,
which shows that waves play a dominant role in in�uencing the seasonal
change of sediment transport in coastal waters.
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1 Introduction

The eastern coastal sea area of Jiangsu Province in China
(Figure 1) is affected by the rotating tide in the northern sea
waters and the advancing tide in the southern waters. As a result,
its hydrodynamic forces are extremely complex, leading to
signi�cant regional differences in sediment transport
characteristics (Huang and Wang, 2020). Moreover, the Jiangsu
coast is characterized by its silty and muddy coastline, with
suspended sediment particle sizes ranging from 0.006 to
0.022 mm. Moreover, it is also famous for its wide tidal �at,
accounting for a quarter of the tidal �at resources of China.

Due to remarkable ocean dynamic effects and complex sediment
characteristics, the sediment transport in the Jiangsu coastal waters
also exhibits characteristics of high sediment concentration and large
sediment transport rate (Wang, 2014). Especially in the sea area of the
central Jiangsu coast, as the convergence point of double tidal waves,
the hydrodynamics are controlled by strong tides with the measured
maximum tidal range reaching 9.39 m in history (Kang et al., 2015)
and present obvious regional changes in the southern and northern
sides of Jianggang. As a result, it further leads to intense sediment
transport and exchange in this area and frequent underwater
topography evolution (Ren et al., 1986). At the same time, the
Frontiers in Marine Science 02
eastern part of the sea area is wide and open and lacks island
barriers; consequently, the nearshore shoal area is easily affected by
the direct incident wave from the outside sea and, thus, presents a
sediment transport pattern of “wave lifting sediment and tidal current
transporting sediment” (Yang and Ren, 2002).

In addition, under the control of the subtropical monsoon
climate, the hydrodynamic and meteorological factors in the
Jiangsu coast present obvious seasonal changes, with the sediment
movement showing obvious seasonal differences (Huang et al., 2013).

Therefore, the complex sediment transport laws in the Jiangsu
coastal sea waters have attracted attention in the past decades. Since
the �rst investigation of coastal resources in the early 1980s, many
scholars have conducted extensive and in-depth research on the
sediment transport characteristics and internal action mechanisms
of the eastern coast of Jiangsu for four decades. These studies
mainly involve the following four aspects:
1.1 Hydrodynamics vs. sediment transport

The strong hydrodynamic environment in the Jiangsu coast
shapes the complicated underwater topography with intertwined
shoals and channels by strengthening sediment transport, and then
FIGURE 1

Schematic diagram of coastal waters and measurement station locations (red points) in the eastern Jiangsu Province.
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