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ABSTRACT

A primitive equation ocean model that makes use of a curvilinear orthogonal grid and a sigma-coordinate
system was used to simulate the Mediterranean Seca. The model was forced with monthly climatological values
of wind stress, heat, and salinity flux. With the help of the curvilinear horizontal grid, the larger scales of the
entire Mediterranean Sea are modeled, and the topography around the narrow and shallow Straits of Gibraltar
is also reasonably well represented. The resulting model inflow and outflow seems to mimic the real Mediterranean,
often in considerable detail. Levantine Intermediate Water is formed in the Levantine Basin and exits through
the Strait of Sicily and the Strait of Gibraitar, Deep-water formation processes are clearly represented by the
model,

The model results indicate that in the western Mediterranean the wind stress is very important in establishing
the summer northward shift of the Atlantic inflow. Lateral boundary runoff, surface salinity, and heat fluxes
are necessary for the maintenance of the cyclonic circulation in the northern Balearic Basin and enhance the
seasonal reversal of the circulation in the Tyrrhenian Sea. An interesting result is the existence of a seasonal
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variation in the path of the Levantine Intermediate Water.

1. Intraduction

This paper deals with model simulations of the
general circulation of the Mediterranean Sea. An ob-
jective is to assess the degree to which the model
mimics the real Mediterranean and various physical
processes that have been observed. If confidence can
be established in numerical models, then they can
provide useful and detailed information not available
from observations.

The Mediterranean Sea, as depicted in Fig. 1, is an
enclosed basin connected to the Atlantic Ocean by the
narrow Strait of Gibraltar, whose width is 13 km and
sill depth is 300 m, and connected to the Black Sea by
the Dardanelles/Marmara Sea/Bosphorus system. It
is made up of two sub-basins, the Western (WMED)
and the Eastern (EMED) Mediterranean, connected
by the Strait of Sicily, whose width is about 35 km and
whose sill depth is about 300 m.

With the exception of the Gulf of Lions, the conti-
nental shelves of the WMED are narrow. The Tyr-
rhenian Sea, between the Italian peninsula and the is-
lands of Sardinia and Corsica, is the easternmost and
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deepest part of the basin, about 3500 m, and joins the
rest of the WMED to the south in a wide opening be-
tween Sardinia and Sicily. The Balearic Sea, otherwise
known as the Algero-Provencal Basin, at a depth of
about 2500 m, occupies the central part of the basin
and extends northeast to the Ligurian Sea and west
towards the Alboran Sea and Gibraltar,

The EMED is more complicated than the WMED.
Four sub-basins are seen in Fig. 1: the Ionian, the Lev-
antine, the Adriatic, and the Aegean Seas. The Ionian
Sea lies between Italy and Greece to the north, and Libya
and Tunisia to the south and has a depth of about 3500-
4000 m with a maximum of 5000 m south of Greece.
The Levantine Sea has depths of about 2500-3000 m
in the center of the basin and a maximum depth of
about 4500 m in a depression located southeast of the
island of Rhodes. It merges with the Ionian Sea through
the Cretan Passage at a depth of about 1500 m between
Crete and the Libyan coast. The Adriatic Sea is con-
nected to the Ionian by the Strait of Otranto, whose
width is about 75 km and sill depth is about 800 m; an
extended continental shelf lies to the north and a rela-
tively deep section is south of the strait. The northern-
most end of the Adriatic and of the Mediterranean Sea
is the Guif of Venice. The Aegean Sea joins the Lev-
antine Sea through several passages and straits, located
between the Greek and Turkish coast and the islands
of Crete and Rhodes, with sill depths ranging from 300
to 700 m and widths from 15 to 60 km. It has very
irregular coastlines and topography with many islands.
Its maximum depth is about 1500 m.






