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MERDIONAL TRANSPORT OF THE ANTARCTIC CIRCUMPOLAR
CURRENT

SHI Jiuxin, LE Kentang, YIN Baoshu
(Institute of Oceanology, The Chinese Academy of Sciences)

BY UNG Ho Choi
(Sungkyunkwan University)

Abstract

A coupled sea ice-mixed layer-isopycnal model (OPYC, alias PIPE) was applied to simulate the
draulation in the Southern Ocean. The model domain covered the Southern Ocean south of 24°S.
The model was first spun up in a coarse resolution grid 2 longitudeX 1 latitude) for 40 years run-
ning; then was shifted into a fine resolution grid (lolongitudex 0. 5 latitude with a focus in the Indi-
an Sector and the Antarctic Marginal Sea) for additional 5 years running in order to creat the de-
tailed circulation pattern in the area of interest. The simulated annual averaged volume tmansport
through Drake Passage was 145.3X 10°m?/s and more similar to the observed result (134X 10°m’/s)
than FRAM” s result (about 200X 10°m?/s). The simulated results of circulation and sea ice also
agreed with those of previous results. The meridional streamfuction and meridional transport ob-
tained from the simulated results were used to study the meridional characteristics of the A ntarctic

Circumpolar Current (ACC).

* Contribution No.. 4195 from the Institute of Oceanology, T he Chinese Academy of Sciences.
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The ACC s traditionally considered to be a zonal current. However, the modeled result showed
the ACC’ s significant non-zonal feature in some regions, such as the Kerguelen Plateau in the Indian
Sector.

Arranged in a staggered w ay, the northward and southward transport areas occur in the ACC
region. The isopycnals go up in the northward transport areas and go down in the southward trans-
port areas, which implied a spiral motion of fluid particles in the ACC. This spiral motion is caused
by the non-zonal feature of the ACC and is constructed by the ACC’ s north and south shifts in sev-
eral regions of the Southern Ocean not only the Drake Passage.

Though most meridional motions are limited in the ACC region, some meridional exchange
channels across the ACC might exist in some areas, for example, in the Southeast Australian Basin
near 150 E.

The meridional streamfuction shows the Subtropical Cell, the Deacon Cell, the Subpolar Cell
and the Polar Cell, but misses the Deep Cell. All the cells change with seasons. The Deacon Cell
and the Subpolar Cell connect with each other in summer but are separate in the other three seasons.
Their ranges are smaller in summer and larger in winter. In contrast, the Polar Cell’ s range covers
a quite large region between the Antarctic coast and 64°S in summer but becomes smallerin winter,

which implies that the Polar Cell is related to the sea ice’ s melt process.



