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Numerical Modelings of the Wind Forced Cold and
Warm Gyres in the South China Sea

Qian Yongfu
(Department of Atimospheric Sciences, Nanjing University, Nanjing 210093}

Wang Qiangian
{(Naijing Institute of Meteorology, Nanjing 210044)

Peter Chu
(Naval Postgraduate School in Monterey, Monterey, CA 93943, USA)

Abstract Numerical simulations of the mechanisms of the formations of the South China Sea cold
and warm gyres under the joint effects of the wind stress and the coast lines are made in this papsr by
use of the Princeton University Ocean Model {POM). The results show that the wind stress can always
create a direct gyre below it in the sea with the same direction of rotation, When the earth self—rotation
parameter fis not equal o zero, the surface wind stress forcing with anticyclonic or cyclonic vorticity
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may form a corresponding warm or cold gyre in the South China Sea through the Ekman pumping. If
J=0, the forced currents of the direct gyre are stronger and the gyre has a cold core. The f effect in-
creases the asymmetry of the ocean gyre and induces an indirect gyre with the opposite direction of rota-
tion to the direct gyre. The oceanic current between the two gyres and the west boundary current both
strengthen. A brief discussion on the mechanism of the above phenomena is given, too. in this paper.

Key words: South China Sea;, cold and warm gyres; wind forced currents; numertical simulation; §
effect
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