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Fig.1 Maximum duration of annual flood at Datong Station in the Changjiang (Yangtze) River in recent 50 years
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Fig.3 The distribution of velocity and flow direction in the South Passage in July 2020
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Fig.4 The velocity, suspended sediment concentration, and salinity in the South Passage in July 2020
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Fig.8 Explanation of particle transportation in the South Passage
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A FIELD STUDY OF HYDRODYNAMICS AND SEDIMENT TRANSPORT IN THE
SOUTH PASSAGE OF THE CHANGJIANG RIVER ESTUARY DURING BIG RIVER
FLOOD IN JULY 2020

WU Zeng-Bin, GUO Lei-Cheng, WU Xue-Feng, HE Qing
(State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China)

Abstract
Previous field surveys and studies in the Changjiang (Yangtze) River estuary were mainly conducted for river discharge,

River discharge is one of the key factors affecting hydrodynamics and sediment transport in estuary.

and the discharge recorded at Datong Station is often <60 000 m’/s. However, estuarine dynamics under higher river
discharge conditions remains poorly studied. In 2020, a large flood took place in the river basin and the peak volume at
Datong reached 84 500 m*/s. We conducted a field survey in the South Passage of the river mouth in July 2020 when river
discharge at Datong was 78 300 m’/s. The results show that the seaward water mass of the South Passage is well-mixed and
stratified beyond the channel, which implies that high river discharge could mitigate salt intrusion. Historical data show
that the average salinity was 75%, 82%, and 82% lower in 2020 than those under different river discharges of 9 900 m’/s
(2013), 17 637 m’/s (February 2003), and 41 450 m’/s (2014), respectively, during spring tide; and 80%, 89%, and 91%
lower, respectively, during neap tide. In addition, under river discharge of 9 345 m’/s (2004), 17 637 m*/s (February 2003),
41 450 m*/s (2013), and 60 877 m’/s (July 2003), the average concentration of suspended particles decreased by 63%, 62%,
70%, and 73%, respectively, due to long-term decline in riverine sediment carriage and dilution of larger river flow. This
study enriches the understanding of estuarine hydrodynamics and sediment transport under extremely large river discharge,
and provides basic knowledge for waterway and estuarine management.

Key words extreme flood; Changjiang River estuary;

the South Passage; sediment transport



