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Fig.1 Climatological monthly mean sea surface temperature and wind vectors from

April to September in the northern South China Sea
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Fig.2 Statistics of number of typhoons passing over the upwelling zone east of Hainan Island

during April to September of 1982 to 2011
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Fig.3 Tracks and incidence angles of typhoons passing over the upwelling zone east of Hainan Island
during April to September of 1982 to 2015
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Fig.5 SST change vs.typhoon parameters in the case of increased SST
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Response of Sea Surface Temperature to Typhoon Passages
Over the Upwelling Zone East of Hainan Island

XIE Ling-ling"?,HE Chao-feng'?,LI Ming-ming"?, TIAN Jing-jing®,JING Zhi-you'
(1.Guangdong Ocean University ,Zhanjiang 524088, China;
2.Guangdong Key Laboratory of Coastal Ocean Variability and Disaster Prediction sZhanjiang 524088 ,China;
3.Administration of Hainan Sanya Coral-Reef National Nature Reserve ,Sanya 572000, China;
4.Laboratory of Tropical Oceanography s South China Sea China Institute of Oceanography
Chinese Academy of Science , Guangzhou 510301, China)

Abstract: This study analyzes the statistical features of typhoons passages over the upwelling zone east of
Hainan Island and the induced variation of sea surface temperature (SST) from 1982 to 2015.The results
indicate that the SST change in the studied area can be divided into three categories: increased SST,very
slightly changed SST, and decreased SST. These are quite different from the case in the open ocean, in
which only the decreased SST occurs. Of the total 42 typhoons passing the studied area, the numbers of
those three categories are 19,20 and 3,respectively. The averaged SST increase is 2.1 °C,which is larger in
magnitude than the averaged decrease of —1.5 *C.Comparing to the duration of typhoon passing over the
upwelling zone, the intensity and incidence angle of the typhoon have stronger effects on the variation of
SST.We are convinced that the nonlinear soliton excited by typhoon in the open ocean transports net heat
as its propagating towards the coastal area,thus increases the SST in the upwelling zone. The relationship
betweenthe observed SST variation and the incidence angle of typhoon track compares well with the theo-
retical predictions.In summary,the SST variation depends on the sum of local heat transport and that ad-
vected from the open ocean by the nonlinear solitons excited by typhoon processes.

Key words: typhoon; upwelling east of Hainan Island; SST; incidence angle of typhoon; soliton wave at
sea surface
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