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Proces Studies of the Complex Mesoscale Circulation Observed In

the Western Mediterranean Sea
Oeww W. HESURN

Naval Oceanogr ic & AtmoWphfrt R..wach Laboratory Smmis Spam. C~ne. MS (U.S.A.)

Satellite observations o the Mediterranean,%a reveal extremely complex
circulation patterns which a highly time-4epandent. This Is In stark
contrast to the simple idealized loy patternp/presented in historical studies
based on limited in-situ observati 2 . Ther pr*-satellit* studies were based
on collections of data vhich were nosyni tic in time nor space end resulted
in overly smooth Idealized flov patter

A series of process studies usjdg a hrarchy of numerical ocean models
has been undertaken in an attemp yto illuci4 te the dynamics controlling the
observed circulation. The num~aical models ed are variations of a multi-
layered primitive equations e~dl. The simp st version Is a one-active
layer, reduced gravity model/forced by vinds, in ov/outflov mass flux and/or
density variations. The/results from this si eat version yields flow
patterns vhich are qualifatively similar to the hi orical representations.
but do not help to undeatatand the highly time-dpende mesoscele variability
observed In the remotey-sensed data.

Adding add tiop~l complexities, such as multiple layers thus alloving
for baroclinic istab'Alities; bottom topographyl realistic -climatic wind
stress, etc. , ,Kcreasingly adds to the realism of the numeri simulations.
Hovever, vii ~he more complex models, It becomes increasingly vident that
simple explmtions for the causes of the observed mesoscale vsxia lity vill
not be faithcosing. By a systematic series of process studies. various
responsel to the specified forcing can be ascertained. The results to date
reveal that no single forcing mechanism by Itself can explain all the
variability and in most cases a combination of forcing menisms are required
to produce a simulation of the observed circulation patterns.
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