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Fig. 1 Topography of the Changjiang River Estuary (a) and wind rose of weather station at the Chongming eastern shoal (b)
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The water intake of the Qingcaosha Reservoir is marked by a black triangle, and weather station at the Chongming eastern shoal is marked by a red dot. Cross-

sectional fluxes are calculated through sections “secl”, “sec2”, “sec3” and “sec4”. Wind rose for the winter season (December, January, February) based on the

2005-2019 period at the weather station
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The salinity is depth averaged. Red dot indicates the location of water intake of the Qingcaosha Reservoir
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Table 1 The longest continuous days unsuitable and total days suitable for water intakes within 30 days under different wind speeds
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Fig. 8 Temporal variation in salinity at the intake of the Qingcaosha Reservoir under different wind directions and speeds
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Blue dashed line indicates salinity is 0.45. Times of peak spring and neap tides are marked with “S” and “N” (according to Fig. 4a)
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Fig. 9 Differences in salinity between north wind and other directions
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Left panels are averaged during late neap tide, right panels are averaged during spring tide
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The effects of north wind speed in winter on saltwater
intrusion in the Changjiang Estuary
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Abstract: Using the 3-D numerical model Ecom-si, saltwater intrusion in the Changjiang Estuary and water take in
the Qingcaosha Reservoir under different wind speeds are studied. Model results show that the high saline water in
Subei is transported southward to the Changjiang Estuary. Ekman transport drives a surge along the coast and a ho-
rizontal circulation in the Changjiang Estuary, which enters the North Channel (NC) and exit through the South
Channel. This process increases salinity in the NC. Under the mean river discharge in the dry season (11 900 m¥/s),
the net water flux across the mouth of the NC is landward when wind speed exceeds 10 m/s, and the saltwater in the
NC can spill over into the South Channel when wind speed exceeds 11 m/s. When wind speed is 0, the 15-day aver-
aged salinity in the NC is only 0.97 and the elevation at the mouth of the NC is only 0.13 m. When wind speed in-
creases to 14 m/s, salinity in the NC increases to 27.4 and the elevation at the mouth of the NC increases to 0.42 m.
North wind reduces the number of days that the Qingcaosha Reservoir could take water from Changjiang within a
month. When wind speed is 0, the number of days is 29.4 and when wind speed exceeds 10 m/s, the number of days
is 0. The salinity in the NC increases with the strength of north wind, which is unfavorable to water take in the Qing-

caosha Reservoir.

Key words: Changjiang Estuary; saltwater intrusion; north wind; salt flux; water flux
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