13

Air-sea Interaction Fluxes of the Mediterranean Sea
Sergio CASTELLARI*/** and Nadia PINARDI**

*R. SMAS, MIAMI (Florida)(USA)
*IMGA-CNR, MODENA (Italia)

This work presents monthly analysis of the heat and momentum fluxes for the
Mediterranean Sea for the period 1980-1988.

The upper ocean thermodynamics must be well represented in the Mediterranean since it
is a mid-latitude basin with intense buoyancy fluxes ( high evaporation and sensible heat flux
transfer ). This work shows the total heat budget of the basin calculated with standard bulk
parameterization formulas from available atmospheric and oceanic data sets.

The monthly, seasonal and interranual variability of the atmospheric forcing parameters is
also known to be important in the Mediterranean region and it is clearly expected to have
important effects on the oceanic flow field. Thus we also analyze the seasonal and
interannual variability of the heat and momentum fluxes.

The main data source for this work is the NMC data set for the surface atmospheric
quantities (wind components, air temperature and relative humidity) and the "Reynolds SST
data" for the sea surface temperatures. All these basic fields, processed and analyzed, have
been set up for the interested region. Also we had available monthly cloud data, that allow us
to calculate the fluxes under cloudy sky conditions.

We used bulk parameterizations for the sensible and latent heat and parameterizations for
incoming short wave radiation and net outgoing long wave radiation. The same formulas
and atmospheric parameters have been used to force a general circulation model (GCM) of
the world ocean and of the Mediterranean Sea. We followed the heat flux computations used
by ROSATI and MIYAKODA (JPO,1988), that seemed more appropriate in forcing the GCM.

We calculated both clear and cloudy sky heat fluxes, the momentum fluxes and also the
curl of the wind stress for each month of the aforementioned period along with time series of
these quantities averaged on the surface of the Mediterranean basin.

The results show the strength of the latent heat flux on the net total flux, that confirm the
fact the Mediterranean is a strong supplier of moisture over the year. The overall long term
time mean of the net surface heat flux at the sea surface integrated over the Mediterranean
area is 95W/m2 which is clearly unrealistic for this area. However if we use the sea surface
temperatures simulated by the GCM and we compute the same net heat budget we get only
7W/m?2. This points out to the importance of adequate resolution in the ocean SST (the
model has 1°/4 horizontal resolution) to give realistic heat budgets at the air-sea interface.
Our work also shows the existence of high heat anomalies during the summers 1987-1988,
due to very high air temperature in summer expecially in the Eastern Mediterranean basin.
Sensible and latent heat fluxes show 2 to 3 standard deviations anomalies in this region and
time of the year. During the winter 1981 we show very anomalous wind amplitudes
associated also to an exceptionally strong Mistral event and very strong wind stress over the
Ionian basin.
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