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Abstract

We examine the role of transient and standing eddies in an idealized model with a Southern Ocean analog and two basins in the
Southern hemisphere. We use the new MOMG6 code base in an entirely adiabatic configuration, which allows for full equilibrium
integration in only 100 years of simulation time. Fine resolution eddy-resolving simulations at 1/16- and 1/8-degree resolutions
are performed in cases with and without continental barriers and/or bottom roughness. A time- and zonal-Reynolds averaging
approach is used to decompose eddy fluxes into transient eddies and standing meanders. For a flat bottom channel the wind
driven overturning circulation is balanced by transient eddies, consistent with previous studies. However, when continental

barriers or bottom roughness are present, we find that standing meanders are dominant in the Southern Ocean.
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3. TIME-AVERAGING

Flat bottom channel

1. INTRODUCTION &

Resolving mesoscale eddies is challenging in global scale ocean models because it requires to capture
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4. FILTERING APPRO.

Kinetic energy spectra

2. MOTIVATION & M

e Time-averaged volume transport:

e In the flat bottom channel case, the SGS transport is very similar to
the transient transport and converges when eddy scale is reached.
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u = (u,v) is the velocity and h is the layer thickness. For the meridional geostrophic volume transport,

top o . e The upper ocean SGS transport balances the Ekman transportin the | rveworn= T
pott. (Ugh') = 0, where {-) denotes the zonal averaging. channel part and converges at the eddy scale. o W =g ) 1 o
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pography, there is also a significant net SGS geostrophic transport (i.e. >, (v hsys) # 0).

5. CONCLUSIONS

e In configurations with bottom topography, geostrophic SGS transports are not controlled by transient eddy fluxes.

e Unlike the transient geostrophic transport, the SGS geostrophic transport does not integrate to zero in the presence of topography, contrary to the assumption in GM-based parameterizations.

e Scale-dependent SGS transport converges at the eddy scale in flat bottom channel, but the convergence is slower and more complicated in the presence of topography. o o Contact: skhani@princeton.edu o



