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1. Introduction

In the South Pacific, the Antarctic Circumpolar Current flows eastward between 60°S and 50°S,
and the subtropical gyre circulates anticlockwise between 50°S and 20°S. In mid-depth near 800m,
a flow bifurcated from the Antarctic Circumpolar Current also circulates anticlockwise in the outer
region of the gyre and continues to the North Pacific, and this flow transports the Antarctic
Intermediate Water, which originates from the Subantarctic Mode Water formed in the northern
frontal zone of the Antarctic Circumpolar Current (Reid , 1986).

The New Guinea Coastal Undercurrent, located downstream of the subtropical gyre, exhibited
significant seasonal variation in its speed and direction during the 1998-2002 mooring observations
(Kawabe et al., 2008). This suggests that the current structure in the upstream regions, namely the
subtropical gyre, also changes considerably.

The temporal variability in the South Pacific intermediate layer has not been well clarified, due to
paucity of hydrographic observations. However, since the international Argo project started in 2000,
which aims to deploy 3000 profiling floats in the world ocean, a great number of data in the whole
South Pacific became available. Using the data from Argo profiling floats, we here examine the
seasonal and interannual variability of the mid-depth circulation in the South Pacific and the
Antarctic Intermediate Water transported by the circulation.

2. Data

Argo floats typically measure salinity, temperature, and pressure from surface to 2000m depth
every 10days, and send the data to land via satellites. We used real-time quality control data in the
South Pacific from the equator to 60°S between January 2005 and December 2007. The total
number of temperature and salinity profiles is 2917. Each profile was interpolated vertically on a
1dbar grid with Akima spline (Akima, 1970).

3. Circulation in the South Pacific intermediate layer

The acceleration potential at 27.2¢, (the representative potential density for AAIW) relative to
1500dbar shows a large gradient south of 50°S, which corresponds to the eastward Antarctic
Circumpolar Current. Between 50°S and 30 °S, the acceleration potential is largest just east of New
Zealand, around which the center of the anticlockwise subtropical gyre circulates. Salinity shows
two steep gradients near 50°S north of the Antarctic Circumpolar Current, and near 20°S westward
flow region of the subtropical gyre, east of 170°W. Between these two, the Antarctic Intermediate
Water with relatively homogeneous salinity extends northwestward. These distributions are stable
all seasons, and there is no significant temporal variation.
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4. Temporal variability of the South Pacific subtropical gyre

The acceleration potential at 27.2 o, between 170° W and 150°W was averaged in a three year
period from 2005 to 2007 (fig.1). South of 50°S, the eastward Antarctic Circumpolar Current is
evident. North of 50°S, there are two relatively large gradients corresponding to westward flow and
the subtropical gyre constructs dual structure: one is at 48°S-30°S in the inner subtropical gyre and
the other is at 30°S -16°S in the outer gyre.

3-year mean westward velocity of the whole subtropical gyre between 48°S and 16°S is 4.5 cm s™.
The velocity is strong in February to April, and weak in August to December. The 3-year mean
velocity is 1.9 cm s~ 'at the inner gyre and 2.6 cm s~ 'at the outer gyre. The 3-year mean volume
transport between 27.15 goand 27.25 ayis 4.6 Sv for the whole subtropical gyre, 1.7 Sv in the inner
gyre, and 2.9 Sv in the outer gyre. Thus, the outer circuration is stronger than the interior
circulation. Both velocity and volume tend to be large during February to April and small during
July and October.
5. Discussion

From the vertical distributions of acceleration potential, the eastern edge of the subtropical gyre is
located more east than Reid’s result. Furthermore, interior region of the subtropical gyre makes
double gyre structure; inner gyre circulation at 48°S -30°S and outer gyre circulation at 30°S -16°S.
The outer gyre is about 1.3 times faster than the inner gyre, and the outer gyre volume is 1.7 times
more than the inner gyre. Moreover, the velocity and volume transport are largest during February
to April and weak during July to October. This result is correlated with April is the highest dynamic
height which calculated from 2004 Argo data along 170°W from 38°S to 42°S (Roemmich et al. ,
2007).
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Fig. 1 Meridional variation of accerelation poterntail

at 27.20ybetween 170°W and 150°W  (bar is standard diviation)
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