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Abstract: Summer upwelling system over the northern continental shelf of the South China Sea is investi-
gated with a three-dimensional baroclinic nonlinear numerical model forced by QuikSCAT winds. The
modeling results show that the summer upwelling is a regular phenomenon during June-September in the
area. The surface and subsurface water represent obvious continental shelf upwelling characteristics, such
as low temperature, high salinity and high potential density in the east of the Hainan Island, the east of
the Leizhou Peninsula and the southeast of the Zhangjiang Bay (the upwelling areas in the east of Hainan
Island), and the inshore areas from the Shantou Coast to the Nanri Islands of Fujian province (the up-
welling areas in the eastern Guangdong). The centers of the upwelling are mostly located at 111°10'E, 19°
45'N between the Qinglan Bay and the Qizhou Archipelago of eastern Hainan Island, at 110°15'E, 18°25'N
between the Lingshui Bay and Lingshui coast, at 116°45'E, 22°50'N of the Shantou inshore and at 118°E,
23°40'N of western Penghu Archipelago. The climatic satellite remote sensing data (AVHRR SST) also
shows that the existence of summer upwelling over the northern continental shelf of the South China Sea,
and the upwelling areas and centers are consistent very well with the modeling results. At the same time,

the QuikSCAT winds are compared with an upwelling index, which indicates that the coastal upwelling has
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a close relationship with local wind fields. The southwest winds and wind stress curl during summer play

very positive roles in inducing the coastal upwelling in the east of Hainan Island. Whereas the wind stress

curl in the east of Guangdong inshore shows a little smaller during summer, the southwest wind is also one

of the most important factors inducing the summer coastal upwelling in the east of Guangdong inshore.

Key words: northern South China Sea; upwelling; numerical study; QuikSCAT wind; AVHRR SST
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Fig. 1

Topography (in meters) of South China Sea and open boundary locations
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Fig. 2 Climatic satellite remote sensing sea surface temperature (AVHRR SST) in northern

continental shelf of South China Sea in July (unit:’C)
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Fig. 3 Summer winds derived from QuikSCAT (a) and general circulation of 5m layer (b} in South China Sea
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