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Fig. 1 Geographical location and river regime map of the Luochengzhou reach in the lower reaches of the Yangtze River
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Fig.3 Relationship between the diversion ratio of the right branching channel in the Luochengzhou reach and the discharge at Datong station
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Fig. 6 Change in the conditions of the 12.5 m-deep waterway in the shallow area of Sanyiqiao shoals
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Driving mechanism of Sanyiqiao point bar and shoal evolution in fluctuation
segment of tidal current limit in lower reaches of Yangtze River-
YANG Yunping'?, ZHENG Jinhai’, ZHANG Mingjin', WANG Jianjun', ZHU Lingling’

(1. Key Laboratory of Engineering Sediment, Tianjin Research Institute for Water Transport Engineering, Ministry of Transport,

Tianjin 300456, China; 2. State Key Laboratory of Hydrology- Water Resources and Hydraulic Engineering, Hohai University ,
Nanjing 210098, China; 3. Bureau of Hydrology Changjiang Water Resources Commission, Wuhan 430010, China)

Abstract; A strong correlation exists between the evolution of the point bar and shoal in the fluctuation segment of the
tidal current limit in the lower reaches of the Yangtze River, with simultaneous influences from the hydrodynamic
force of runoff and tidal currents, sediment sources, and human activities. This segment is crucial to channel regula-
tion and dredging maintenance. Based on analyses of riverbed scouring and silting, branch channel diversion ratio,
and evolution of Sanyiqiao point bar and shoal from 1976 to 2017, the driving mechanism of the evolution of this bar
and shoal was clarified. Since 2012, at a depth of 12.5 m at the Sanyigiao point bar, the shoal-body volume has
been increasing. During high rainfall years, the point bar was dominated by silting, and the designed and deep chan-
nels were dominated by scouring. In medium rainfall years, the thickness of point bar deposition was less than that in
the deep channel. Wufengshan bend in the upper reaches showed a stable river regime and had the functions of bloc-
king the river regime of the upstream Hechangzhou River segment and adjusting the branch channel diversion ratio.
The relationship between siltation at the Sanyiqiao point bar and the river-regime adjustment and branch channel diver-
sion ratio of the upstream Hechangzhou River segment was not significant. It was mainly related to the scale and
process of incoming flow in the river basin as well as scouring in the upstream river segment as sediment source. Dur-
ing the flood season, navigation obstruction in the upper shallow area of Sanyi Bridge was greater than that during the
dry season. Navigation obstruction in years with a long duration of intermediate water flow before the flood season was
greater than that during the same period in flood years (flow at Datong hydrological station was 26 000—34 000 m’/s).
Therefore, the flow determined the scouring and silting distribution at the point bar and shoal, whereas the duration
of intermediate water flow and amount of sediment supply determined the siltation volume at the point bar and shoal ,

respectively, obstructing navigation.

Key words: tidal current limit; fluctuation segment; water and sediment transport; the lower reaches of Yangtze

River; Sanyiqiao point bar
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