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Oceanic and atmospheric dynamics aims at abstracting general principles from observed phenomena and
constructing a system of mathematical models, thereby leading to the understanding, prediction, and
parameterization of those phenomena. It provides perspectives for the advancement of sciences in
various areas such as wind waves, swells, internal waves, Rossby waves, equatorial waves, tides, eddies,
meandering of jets and fronts, general circulation, boundary layers, and ocean-atmosphere coupled
modes. It has also been and will continue to be benefited by new uses of ideas and methods from such
theories as resonance, nonlinear interaction, spectral analysis, probability, statistics, and dynamical
systems. In this session, we solicit presentations on observational, experimental, numerical, and
theoretical studies of oceanic and atmospheric dynamics and on exploratory use of new ideas and
methods. We also welcome presentations on new methods of data analysis and on interdisciplinary
studies in fields such as climate and environment.
 

 

Residual-mean circulation of the Leeuwin Current
System in an eddy-resolving general circulation model
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The Leeuwin Current (LC) flows poleward along the west coast of Australia in the depth range 0-200 m
and the Leeuwin Undercurrent (LUC) flows equatorward below the LC in 200-800 m. In the latitude range
of Australia, the near-surface geostrophic flow is generally eastward in the southeastern Indian Ocean.
A previous geostrophic calculation on a gridded hydrographical climatology indicated that the eastward
flow feeds into the LC, sinks to the top of the LUC, and flows offshore out of the LUC, forming a zonal-
vertical overturning. In the present study, a 20-year timeseries of 3-day snapshots from an eddy-
resolving ocean general circulation model is used to construct an isopycnal-diapycnal view of this
overturning. 
 
In most of the LC depth range, the eastward flow that joins the LC and flows poleward becomes denser
presumably because of surface cooling and then either flows westward out of the LC or goes around the
southwest corner of Australia. Near the bottom of the LC depth range, the eastward-flowing water
moves downward along the sloping isopycnal, joins the top of the LUC, and flows further down along the
isopycnal. In the LUC depth range, the eastward flow joins the LUC, flows isopycnally equatorward, but
eventually all water turns offshore and the LUC vanishes by 22S. Diapycnal volume transport contributes
little to the downward motion except in the upper part of the LC. 
 
The mean diapycnic volume flux is equal to the horizontal divergence of the &quot;residual mean
flow&quot;, which is the sum of the eddy-induced (or &quot;bolus&quot;) and Eulerian-mean isopycnal
transports. Although the eddy-induced transport is much smaller than the Eulerian-mean one, the
horizontal divergence of the former is comparable in magnitude to that of the latter and almost cancels
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out the latter, leaving little diapycnic flux.


