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Fig. 1 Distribution of historic survey stations

a. P IR 1978-1988 4 /K SCIH A, b, M 7R Mg 8 /K SC A&

a. For the hydrologic surveys in the northern South China Sea from 1978 to 1988, b. for ones in eastern coastal bays of Guangdong
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Table 1 The date of summer sectional survey cruises in the northern South China Sea
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Fig. 2 Distributions of the averaged summer (June to August) sea temperature and salinity of 1978—1988 in the northern South China Sea
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The upwelling phenomena revealed by the historic hydrologic survey data in
the northern South China Sea and their formation mechanisms

Xia Huayong"*, Li Ruixiang*?

(1. South China Sea Marine Forecasting and Hazard Mitigation Center, Ministry of Natural Resources, Guangzhou 510300, China; 2. South
China Sea Marine Survey Center, Ministry of Natural Resources, Guangzhou 510300, China; 3. Key Laboratory of Marine Environmental
Survey Technology and Application, Ministry of Natural Resources, Guangzhou 510300, China)

Abstract: It prevails southwesterly monsoon in summer in the northern South China Sea. Consequently, the season-
al coastal upwellings are frequently driven up in summer off the southeastern coast of the Hainan Island, the east-
ern coast of the Leizhou Peninsula and the eastern coast of Guangdong Province, and these upwellings have attrac-
ted common research attention. The present paper revisits the historic hydrologic survey data in the northern South
China Sea. It is found that, besides the coastal upwellings frequently reaching the sea surface in the above-men-
tioned zones, there are more subsurface upwelling patterns in the northern South China Sea: namely, (1) the subsur-
face upwelling throughout the eastern coastal zones of Hainan Province and all the western and eastern coastal
zones of Guangdong Province under strong overlying southwesterly monsoon; (2) the subsurface one over the wide
continental shelf off the western coast of Guangdong Province; (3) the subsurface one driven by the diluted Pearl
River runoff off the river mouth; and (4) the bottom continental water invasion into the bays of eastern Guangdong
Province and the cyclonic eddies in the bays. These four upwelling patterns have not been reported in the existing
research papers, or little attention has been paid to them. Besides the Ekman’s transport due to strong summer south-
westerly monsoon and Ekman’s pumping due to overlying wind stress curl, the bottom Ekman’s effect due to the
basin-scale South China Sea circulation is possibly the non-negligible driving mechanism for the subsurface up-
welling throughout all the coastal zones. In the light of the simultaneous atmospheric circulation over the northern
South China Sea, Ekman’s pumping due to positive wind stress curl seems to be the major driving force for the sub-
surface upwelling over the continental shelf off western Guangdong coast. The positive wind stress curl as well as
the diluted Pearl River runoff drives a cyclonic circulation off western Guangdong coast. The seawater divengence

in the cyclonic circulation is favorable to the formation and maintenance of the subsurface upwelling. The vertical


https://doi.org/10.3969/j.issn.1001-6392.2006.04.001
https://doi.org/10.3969/j.issn.1001-6392.2006.04.001
https://doi.org/10.1016/0278-4343(94)00065-U
https://doi.org/10.3321/j.issn:0253-4193.2003.06.001
https://doi.org/10.3321/j.issn:0253-4193.2003.06.001
https://doi.org/10.1029/2012JC007922

18 WPE2ER 46 6

circulations driven by southwesterly monsoon and horizontal cyclonic ones in the coastal bays of eastern Guang-
dong Province are the major driving forces for the bottom continental water intruding into the bays. In the Daya
Bay, the thermal plume due to the unclear power plants is favorable to strengthen the horizontal cyclonic circula-
tions. The western and eastern capes of the Honghai Bay are favorable to the formation of horizontal cyclonic circu-
lations in the bay. So we need attach more importance to the other driving mechanisms of the upwelling but to sur-

face Ekman’s effect in the northern South China Sea.

Key words: the northern South China Sea; upwelling; the diluted Pearl River runoff; curl of wind stress; vertical circula-

tion
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