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Studies of the Complex Mesoscale Circulation Observed in
the Western Mediterranean Sea

George W. HEBURN

Naval Oceanogradlic & Atmospheric Research Laboratory Stennis 8pace Center, MS (U.S.A)

Satellite observations ol the Kediternnun/(u reveal extresaly coaplex
circulation patterns vhich a highly time-deépendent. This 1s {n aterk
contrast to the simple idealized flov pcttem/puumod in historical studies
based on limited in-situ observations. Thege pre-satellite studies vere based
on collections of data vhich vere now synoptic in time nor spsce and resulted
in overly smooth idealized flov patter

A series of process studies us erarchy of nuserical ocean models
has been undertaken in an attespt/to illucidgte the dynamics controlling the
observed circulation. The nu cal models Uged are varistions of & multi-
layered primitive equations el. The simplest version is & one-gctive
layer, reduced gravity model forced by vinds, in ov/outflov sass flux and/or
density variations. The /results from this sisplest version yields flov
patterns vhich are qualitatively similar to the hidiorical representations,
but do not help to understend the highly time-dependent mesoscsle variability
observed in the re-ot/dy-nnud data.

Adding additional complexities, such as multiple layers thus alloving
for baroclinic {rstab’lities; bottom topogrephy; realistic ~clisatic vind
stress, etc., jficreasingly adds to the realism of the nuseri simulations.

Bovever, vith/the more complex models, it becoses increasingly wyident that
simple explsfiations for the causes of the observed mesoscale variab{lity vill
not be forthcoming. By a systematic series of process studies\ various
responses to the specified forcing can be ascertained. The results to date
reveal that no single forcing wechanism by itself can explain all the
varisbility and in most cases a combination of forcing mechanisus are required
to produce sz simulation of the observed circulation patterns.
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