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Tidal current and pollutant diffusion characteristics in spur dike
field of North Passage in Yangtze Estuary

LU Chuanteng' , HUANG Huacong”, QIAN Mingxia'
(1. State Key Lab of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute
Nanjing 210029, China;
2. Shanghai Estuarine and Coastal Science Research Center, Shanghai 201201, China)

Abstract; In order to study the flow structure in a spur dike field of the North Passage in the Yangtze Estuary, a
two-dimensional large-scale coupling model for tidal current and water quality was established using the finite
volume method (FVM) and unstructured grids. Based on model verification, the flow structure and pollutant
diffusion in the spur dike field of the North Passage during flood tides and ebb tides were studied. The following
conclusions are drawn: the high tide level in the north spur dike field in the middle-upper reach of the North
Passage is significantly higher than that in the main channel, while the high tide level in the lower reach of the
North Passage is close to that in the main channel; the high tide level in the south spur dike field is mostly higher
than that in the main channel, and the low tide levels in the north and south spur dike fields are close to that in the
main channel; the rate of pollutant diffusion in the south spur dike field is higher than that in the north spur dike
field, with a relatively high rate of diffusion during ebb tides; the rate of pollutant diffusion in the spur dike field is
higher during spring tides than during neap tides, with a relatively high rate of pollutant diffusion outside the spur
dike field in contrast to that inside the spur dike field; after release of pollutants in the spur dike field, the
pollutants are transported within the spur dike field and the main channel following flood tides and ebb tides, and

lesser amounts enter into the waterway in a short period.
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Fig. 1 Deep-water channel regulation project in Yangtze Estuary
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Fig. 2 Tidal level verification at Niupijiao Station
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Fig. 3 Tidal current verification at CSW’ Station
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Fig. 4 Pollutant distribution in spur dike field during ebb of spring tides
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Fig. 5 Pollutant diffusion in spur dike field in initial stage of ebb of spring tides
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Fig. 6 Pollutant distribution in spur dike field during flood tides
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Fig. 7 Pollutant diffusion in spur dike field in initial stage of flood of spring tides
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