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Abstract

A three-dimensional primitive equation model is used
to simulate the subtropic gyre of the north Pacific ocean.
Annual mean flow pattern shows that Kuroshio forms a
small loop current in the Luzon Strait. Only during the
winter monsoon period, Kuroshio can intrude westward
across the Luzon Strait into the northern South China

Sea.
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A three-dimensional nonlinear primitive
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equation model is used in this study. The model basin
isarectangular basin of 700x200 gridsin the
horizontal plane and 12 layersin the vertical. The
resolution is 0.2° and atime step is 5 minutes. The
southern boundary of the ocean is at equator and the
western boundary of the model basinisat 100 E. The
annual mean wind stress and the sea surface
temperature of the year 2000 is used to drive the
subtropical gyre in the model basin. After athree year
spin up period, a baroclinic western boundary current
is developed. We use the annual mean flow at the 6"
year as our new initia flow field and use the monthly
mean surface wind stress and sea surface temperature

to simulate the seasonal flow variations.

Figure 1 depicts the horizontal distribution of
the volume transport stream function and the surface
current of the annual mean flow in the 6" year. The
Kuroshio is well ssimulated and there is a small loop
current in the Luzon Strait. The mean circulation in
the South China Sea is a cyclonic gyre, consistent
with the flow pattern revealed from previous
hydrographic observations.

Figure 2 depicts the horizontal temperature and
velocity distributions in the first layer (0-25 m) of the
annual mean flow simulation of the 6™ year. The

temperature field agrees well with the published



climatologic atlas in the western Pacific region.
Figure 3 depicts horizontal temperature and
velocity pattern around Luzon Strait in the winter of
year 2000, at day 300 and 330 respectively. The
westward intrusion of the Kuroshio warm water
across the Luzon Strait and the presence of a cyclonic
cold eddy to the northwest of Luzon is evident. Figure
4 depicts the horizontal temperature and velocity
pattern around Luzon Strait in the spring of year 2001,
at day 120 and 150 respectively. The weakening of
the cyclonic eddy to the west of Luzon and withdraw

of the intruded Kuroshio water back into the Luzon

Strait is also clear revealed.
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Fig. 1 Horizontal distributions of the transport stream function and the surface current of the model result
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Figure 2 Horizontal temperature and velocity distributions of the simulated flow in the first layer of the annual
mean field of the 6" year.
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Fig.3 Horizontal distribution of temperature and velocity at 0-25 m depth range at day 300 and 330 of year 2000

Fig. 4 Horizontal distribution of temperature and velocity at 0-25 m depth range at day 120 and 150 of year 2001



