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A shallow water model for a homogeneous incompressible fluid is implemented 
in domains representing the central Ykditerranean and the Tvrrhenian sea in order to 
perform process oriented studie:-. on the high frequency bafotropic trnnsport in the 
straits of Sicily and on the wind-driven circulation in the Tyrrhenian sea, 
respectively. 

As far as the central Mediterranean is concerned, the system is excited (a) by a 
prescnbed flow through the western and eastern ''open" boundaries (the straits of 
Sardinia and the Ionian sea) thus simulating a remote pressure forcing, (b) by a wind 
stress curl -both forcings having a white temporal structure ranging from 0.5 to 20 
days- and ( c) by a wind set up that is then allowed to relax. 

Several peaks are found in the power spectrum of the response within the strait, 
both of irrotational and rotational character. The irrotational motions 2:i\'e a 
substantial contribution to the total fluctuating transport in the qr:iit. Rotitional 
peaks at 2.2, 2.8, 3.5 and 6. l days are found, no matter what is u,ed. They 
are traveIIing quasigcostrophic motions localized north of TunLsia in the strait. 
We_ su_ggest that they ardopographic Rossby modes supported by the topographic 
vanat1on north of Tunisia and Sicily and within the strait and con,tricted by 
theadjacent coasts. A simple calculation based on the fonnula for 11011-diYen.:ent 
Rossby modes in a closed basin gives theoretical eigenperiod::i for rectangular ba~~ins 
defined by the geographical limits just defined that are very close to those found in 
the spectroscopic analysis. It is to be noticed that the topographic beta effect is much 
larger than the planetary beta effect, the latter being virtually negligible. 

The study of the wind-driven circulation in the Tyrrhenian sea is part of a research 
project in the framework of the EEC-MERMAIDS II program, aimed at analysing 
the barotrop1c response to the wind stress in Mediterranean subbasins. A .. closed" 
Tyrrhenian sea with a spatial resolution of about 1/4 degree (25 km) is forced by the 
twice daily, I x I degree National Meteorological Center (Washington, DC) 
momentum flux data. The wind data are linearly interpolated spatially onto the 
regular model grid and temporally between two sampling times. In Fi2:. ~L the time 
series of the sea surface displacement in the middle of the basin is presented for the 
perpetual year forcing computed by .J.Veraging the instantaneou::i winds oYer the 9 
a~ailable years (from 1980 to 1988). One has a typical cyclonic circulation during 
wmter and an anticyclonic regime \Vlth smaller regions of C\ donic circulation from 
April through August. These results are in substantial agreement with those of 
ROUSSENOV, STANEV, ARTALE and PINARD! (!993). Thev found that -in the 
framework of a GCM of the whole Mediterranean with rea.listic atmospheric 
parameters- the Tyrrhenian sea exhibits a seasonally "recurrent gyre" of this kind, 
which is considered as peculiar of the Mediterranean barotropic general circulation. 
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Moreover the present free surface model is able to describe the rapid barotropic 
adjustment to the fluctuating winds. As an example the time series relative to the 
I 98 I year forcing is presented in Fig. b (same scale as in Fig. a). It is evident the 
large variance of the signal compared to that of the climatological year. Such an 
information on the high frequency variability can be relevant for passive tracer 
dispersion studies, for which a knowledge of the basic velocity field in the whole 
fre.quency domain can turn out to be fundamental to obtain correct Iagrangian 
tra_iectories and. therefore. to achieve correct dispersion e::itimates. 
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The 1:Y~he1'.ian Basin i~ a .semi-enclosed basin who::>e most important opening is 
the Sard1ma- S1c1ly crns:-,-:-,ect1011. The Levanline Intennediate \Vater (Ll\V) inflows 
only through this passage, along the Sicilian coa,r f KRIVOSHEIA and 
OVCHINNIKOV. 1973). 

Intensive hydrographic surveys and long term current measurements in the 
Southern Tyrrhenian basin permitted to evidence a direct connection between the 
LIW outflowing from the Strait_ of Sicily and the LIW water entering the Tyrrhenian 
Sea. Th_e current 1s charactenzed_ by a well developed mean flow entering the 
Tyrrhen_ian basm year round, but with higher values during the cold season. While a 
part of 1t flows at the canonical depth for this type of water, a considerable volume 
was se~n to sink from about 300 m at the sill strait to more than 1800 m of depth, 
where it follo\\'S the 1sobaths and can be clearly obsef\"cd a~ far as the Eolian Isles. 
This vein was obsi.::rYed in different seasons and its charac-terbtics can be considered 
largely stable year round. 

In th~ Sicily channel. the LIW has acre of about 29.10 or more, while in the 
Tyrrheman sea. at the same depth (300-400 m), o-8 ranges bet\\een 29.00 and 29.05. 
Thus, the LI\\' originated in the Rastem Basin, is denser than the resident Western 
Mediterranean \Vuter. Once in this basin, it settles down at a level (1800-1900 m of 
depth), _that is determined hy the relative densities of the waters. The progressive 
deepening of the LIW along the principal route from the Strait of Sicily to the 
Tyrrheman Sea. can be observed in the isotherms, isohalines and isopycnes 
ev_olution. I_n particular, the isopycnes_ clearly tend to follow the bottom slope 
(Figure). ThlS process appears to be s1mrlar to the Mediterranean Outflow from the 
Strait of Gibraltar, which was seen to cascade along the Atlantic continental shelf 
(PRICE et al., 1993). 

The estimation of the physical parameters influencino the sinkino of the LIW 
vein, hke the density difference between the inflow and th~ local density, the current 
mt_ens1ty, the bottom slope and the bottom friction, pennit Lo gi, e indications on the 
vem dynamic~ c~nd on ib mixing wjth the resident water. In particular, an important 
part of the mix111g bet\\ een the Levantine Intermediate Water 3nd the Tvrrhenian 
Deep Water seems to happen in this very limited area. · 
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Vertical crcss-sec'.:on of 0 2 from (A) the Sicily Channel to (8) the Tyrrhenian Sea 
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