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3. Model description
The employed model is the Center for Climate System 
Research Ocean component model (COCO).  The 
simulation area is the Southern Ocean from 20S to 
75S.  A realistic bathymetry based on the ETOPO2 
data is used.  Horizontal resolutions of 10, 20, 40 km 
are used.  In the vertical, 85 levels are used.  The 
model is integrated with forcing of the monthly mean 
climatology of the sea surface wind stress.  The sea 
surface temperature and salinity are restored to the 
monthly climatology of WOA98 with a relaxation time 
of 30 days.  The model is integrated for 53 years and 
the output data of the last three years are collected 
once every 10 days and used for the following analysis.

2. The TRM velocity[1],[2]
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The b is instantaneous buoyancy.

1. Introduction
The stirring of eddies in the ocean is primarily 
advective and this advective transport is expressed 
as an eddy-introduced velocity. The sum of the 
eddy-induced and the mean velocity is called a 
residual-mean velocity.  It is this velocity that 
transport water mass in an eddy-rich ocean.  We 
calculated the residual-mean velocity by using output 
of an eddy resolving ocean model and found that 
Atlantic Intermediate water is subducted by the 
eddy-induced velocity at the Brazil-Malvinas Current 
confluence.

4.  Horizontal resolution dependence[3]
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As increasing the resolution, the 
sea surface variability is 
increased. The variability is 
strong in the Argentine Basin and 
Agulhas retroflection region.
The TRM velocity of the highest 
resolution shows strong 
downward transport at the Brazil-
Malvinas current confluence.  
This downward transport does not 
appear for low resolution cases. 
The low salinity tongue appears 
clearly for 10km horizontal 
resolution case.

5. Decomposition of the vertical TRM velocity[4]

Eddy-induced velocity (10-6 m s-1) Time-mean velocity

The eddy-induced velocity dominates the TRM velocity.
The red lines show values of potential density σ0.
The downward eddy-induced velocity is strong at the confluence zone between σ0 =27.35-27.0.
Based on observations, Schmid et al[5] identify that σ0 = 27.0 and 27.35 are upper and lower 

boundary of the Atlantic AAIW, respectively.

7. Summary

6. Eddy Subduction at Brazil-Malvinas Current Confluence[4]

The vertical component of the residual-mean velocity is evaluated using output of the eddy-resolving ocean model.
It is found that there is a region with strong downward residual-mean velocity at the Brazil-Malvinas Current confluence.
This strong downward velocity seems to be caused by potential vorticity mixing at the Brazil-Malvinas Current confluence. 
This strong downward velocity seems to form a part of the low salinity tongue structure of the Atlantic AAIW.
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In order to investigate cause of the eddy-
induced velocity in the Argentine Basin, the 
potential vorticity on the σ0=27.1 layer is 
plotted.
Low PV water generated in southeast Pacific 
ocean flows into Argentine Basin and spread 
downward into Atlantic subtropical gyre.
The spreading is represented by the 
downward eddy-induced velocity.

The research is supported by CREST, JST.  The numerical experiments were 
performed on the Earth Simulator.

Acknowledgements [1]  McDougall, T., and P. McIntosh (2001), J. Phys. Oceanogr., 31, 1222-1246.
[2] Jacobson, T., and H. Aiki (2006), J. Phys. Oceanogr., 26, 558-564.
[3] Tanaka, Y., and H. Hasumi (2008), Geophys. Monogr. Ser. 177, 101-114.
[4] Tanaka, Y., and H. Hasumi (2008), Geophys. Res. Lett., 35, L11601.
[5] Schmid et al. (2000), J. Phys. Oceanogr., 30, 3191-3211.

References

Eddy-induced velocity

Vertical component

Brazil Current: 
high PV water

Malvinas Current:
low PV water

Subtropical gyreACC


