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ABSTRACT

o _ Options:

There are many dynamic similarities between mesoscale eddies in the ocean, . Cregle Reference

and cyclones and anticyclones in the earth's atmosphere. Observational data, . Email this Article
however, are still not adequate to explore this analogy in detail. In the present . Add to MyArchive
study a new eddy-resolving ocean circulation model, which includes both wind- . Search AMS Glossary
driving and buoyancy-driving, is used to determine whether mesoscale eddies

play arole in poleward buoyancy transport in any way comparable to the role of Search CrossRef for:
synoptic scale motions in transporting heat in the atmosphere. Within an . Articles Citing This Article
Eulerian reference frame, mesoscal e eddies transport buoyancy poleward

through two mechanisms. One involves the correlation of time-dependent

fluctuations of horizontal velocity and buoyancy. The other transport Search Google Scholar for:
mechanism involves wave-driven cells in the meridional plane. These cells are . Kirk Bryan

analogous to the Ferredl cell in the atmosphere, except that the geometry of the

ocean basin alows them to be geostrophically balanced. In an eddy-resolving

model of ocean circulation, the two mechanisms for buoyancy transport are

amost perfectly compensating. Within a Lagrangian framewark, the trajectories

of the eddies are largely excursions on isapycnal surfaces. Heat transport may take place by eddies in the renal ocean
without eddy buoyancy transport, since temperature gradients always exist on isopycnal surfaces and may be quite
strong in polar regions. Mesoscale eddies and the thermohaline circulation in the model can be weakly coupled,
because available potential energy created by the large-scale wind stirring provides a primary energy source for
baroclinic instability. The model results indicate that the actual measurement of mesoscale eddy transportsis
extremely difficult, since it involves an accurate determination of the difference between transport by wave-driven,
mean flows and by the correlation of the time-dependent fields.



LaE
LRl 2t
don,  MICIE
oy T
iy

o

L
i

© 2008 American Meteorological Society Privacy Policy and Disclaimer
Headquarters: 45 Beacon Street Boston, MA 02108-3693
DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826

- _-‘_ml'r- ‘h,_,
Ry,
L”'Lx} amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718

Allen Press, Inc. assistsin the online publication of AMSjournals.

fop &




