JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 112, C10008, doi:10.1029/2007JC004238, 2007

Click
Here
for
Full
Article

Intraseasonal variability in the summer South China Sea: Wind jet,

cold filament, and recirculations
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[1] A recent study shows that the blockage of the southwest monsoon by the mountain
range on the east coast of Indochina triggers a chain of ocean-atmospheric response,
including a wind jet and cold filament in the South China Sea (SCS). We extend this
climatological analysis by using higher temporal resolution (weekly) to study
intraseasonal variability in summer. Our analysis shows that the development of the wind
jet and cold filament is not a smooth seasonal process but consists of several intraseasonal
events each year at about 45-day intervals. In a typical intraseasonal event, the wind

jet intensifies to above 12 m/s, followed in a week by the development of a cold filament
advected by an offshore jet east of South Vietnam on the boundary of a double gyre
circulation in the ocean. The double gyre circulation itself also strengthens in response to
the intraseasonal wind event via Rossby wave adjustment, reaching the maximum
strength in 2 to 3 weeks. The intraseasonal cold filaments appear to influence the
surface wind, reducing the local wind speed because of the increased static stability in the
near-surface atmosphere. To first order, the above sequence of events may be viewed as
the SCS response to atmospheric intraseasonal wind pulses, which are part of the
planetary-scale boreal summer intraseasonal oscillation characterized by the northeastward
propagation of atmospheric deep convection. The intraseasonal anomalies of sea surface
temperature and precipitation are in phase over the SCS, suggesting an oceanic
feedback onto the atmosphere. As wind variations are now being routinely monitored by
satellite, the lags of 13 weeks in oceanic response offer useful predictability that may be

exploited.
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1. Introduction

[2] The South China Sea (SCS) is located at the south-
west corner of the North Pacific Ocean (99°E—121°E,
0°N-23°N) with an average depth over 2000 m. The SCS
is fenced by mountain ranges to its southwest and northeast
(Figure 1). On the southwest side, the Annam Cordillera, a
coastal mountain range with an average height of 640 m,
stretches 1130 km along the borders of Laos and Vietnam
and ends just north of Ho Chi Mihn City (107°E, 11°N). On
the northeast side, the Cordillera Central extends 270 km on
northern Luzon Island. The orographic effect of these
mountain ranges significantly affects the SCS atmosphere-
ocean coupled system [Xie et al., 2003; Wang, 2004; Xie
et al., 2006].

[3] The SCS climate is part of the East Asian monsoon
system. The prevailing winds are southwesterly in summer
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and northeasterly in winter [Liu and Xie, 1999]. The basin-
scale upper ocean circulation of the SCS is mainly driven by
the seasonal monsoon winds [Wyrtki, 1961; Xu et al., 1982;
Gan et al., 2006], with significant influence from the Luzon
Strait transport [Qu, 2000] and the complex bathymetry
including the broad Sunda Shelf (<100 m) in the south [Chu
et al., 1999; Cai et al., 2002]. In winter, in response to the
strong positive curl of the northeast monsoon, a single
cyclonic gyre occupies the basin embedded with two
cyclonic eddies: the West Luzon and East Vietnam eddies
[Qu, 2000; Liu et al., 2001]. In summer, the Annam
Cordillera, impinged by the southwest monsoon, forces a
wind jet southeast of Ho Chi Mihn City [Xie et al., 2003]. The
resultant wind curl dipole drives a double gyre in the ocean,
with a northern cyclonic gyre, a southern anticyclonic gyre,
and an eastward jet on the intergyre boundary between 11°N
and 14°N [Shaw and Chao, 1994; Shaw et al., 1999; Kuo
et al., 2000; Ho et al., 2000; Fang et al., 2002; Metzger,
2003]. A tight anticyclonic recirculation, called the South
Vietnam eddy, appears at the northwest corner of the southern
gyre [Xie et al., 2003; Wang et al., 2006]. The annual mean
surface mixed layer depth in the SCS is about 40 m, with little
seasonal variability throughout most of the basin [Chao et al.,
1996; Qu, 2001].
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