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Seasonal variability of the surface circulation in the Channel of 

Sicily 
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The seasonal variability of the surface marine currents in 
the Channel of Sicily is discussed on the basis of hydrological 
and surface current data collected by the Institute of 
Meteorology and Oceanography in the framework of the POEM 
project. 

The surface flow patterns which resulted from the surveys of 
September 1987 and March 1990 are considered as they represent 
the typical summer and winter situations, and because the fair 
meteorological conditions which prevailed during the surveys 
allowed a good set of observations on the 'wle area. The 
patterns, as resulted from the analysis of the hydrological data, 
are supported by both the direct current measurement recorded on 
board R.V. Bannock while at station, and by the NOAA satellite 
imagery. They show a NW to SE meandering path with well defined 
cyclonic and anticyclonic gyres on its sides. 

In summer time a frontal system having Atlantic Water (AW) 
in the south part of the channel and higher saiini ty water on the 
Sicily continental shelf, is seen. It is oriented NW - SE with 
meanders of 100 nautical miles wave lenght and 20-40 nm 
amplitude. Velocities close to 40 cm/s resulted by both direct 
and indirect methods. A few cyclonic gyres about 20 nm in 
diameter are well seen down to 50 meters. The results match 
fairly well with the thermal front shown by the imagery of the 
NOAA satellite during the same period. 

In winter the mixed layer formed over the Sicily continental 
shelf is missing, and the area is characterized by a cyclonic 
flow along the Sicilian coasts as far as the Ionian sea. The AW 
is easyly recognized through the subsurface salinity minimum 
distribution which follows the geostrophic flow in the south part 
of ·the channel and turns toward the African coast (Fig. 1). 

Moreover the two sets of observations point out that between 
Tunisia and Sicily the AW keeps always the same salinity values 
( 37.0-37.1). In summer, the AW flows out of the channel around 
Malta Island and reaches the western Ionian basin. In winter the 
AW layer is shifted toward the African coasts and leaves the 
channel far south. 
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The MC series of cruises, a series of twenty cruises carried out in the southeastern 
Levan tine basin at relatively short intervals over a 8:;riod of five years, presents us with the 
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variability of these water masses. From the data of those cruises, we computed climatolor.:cal 
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respectively (HECHT et al. 1988). 

The limits of the AW and LIW layers were determined on the climatological salinity 
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standard deviation for the LIW (38.97-0.05). While the definition of the LIW resulted in what 
may be considered a reasonable value, the layer defined as A W appeared to overlap the LIW 
layer. One can find some arbitrary solution for the AW definition problem, such as usinl{ the 
upper boundary of the LIW as the lower boundary of the AW. Obviously, this kind ofdefimtion 
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a temperature associated with these particular water masses. 

At the straits of Gibraltar, Sicily, and Dardanelles, the ingressing as well as the 
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within the basin as well. In order to obtain some information on temporal variations, one can 
determine the salinity extrema and the respective standard deviations on eac_h of the cruise 
profiles. A few of the cruise average salinity profiles did not yield a clearly identifiable 
extremum of one kind or another. In particular, the MC21 of December 1982 did not seem to have 
either a minimum or a maximum salinity. An attempt to investigate seasonal variations by 
depicting those values on a compressed time series of cruise average salinity profiles (i.e. cruise 
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as far as the A W is concerned (a deeper and narrower layer sa the year progresses), but random 
fluctuations with respect to the LIW. 

Therefore the cruise salinity average profiles were restored to their original 
se[luential order. This did not seem to yield more information on the behavior of the AW; they 
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constant level (271 ± 7 dbars) with an average of38.95±0.02. In May 1982 (MC20), we observe a 
decrease in the level of the aalinity maximum, and in December 1982 (MC21), we could not find 
either a minimum or a maximum on the cruise average salinity profile. Following that, the 
salinity maximum level is less constant and at a shallower depth (187±0.30 dbars) and has a 
higher value (39.02±0.02). 

For the sake of comparison, the overall average of the salinity maxima is 38.98 ± 0.04 
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were completely stable (e.g. 38.70±0.02, 38.68±0.01 and 38.676±0.009 at 1000,1500 and 2000 
dbars, respectively). 

As to the reasons for this change, one may well remember that the winter of 1982-
1983 was the onset of one of the largest El-Nino events of the last century. Its repercussions were 
felt all over the world, and some of its effects may have reached as far as the eastern 
Mediterranean. Indeed, in retrospect, we already observed some anomalous behavior of the 
salinity in the May 1982 cruise (MC20) and more intensive in the December 1983 cruise, after 
which the salinity seems to return to "normal" behavior. However we have no explanation to 
connect the events. On the other hand, the continuous diversio11 of fresh waters from the 
Mediterranean basin, e.g. the damming of the Nile which, according to OREN and HORNUNG 
(1972), has already affected the coastal waters of Israel, is expected to change the water 
exchange regime between the Mediterranean, the Atlantic and the Black Sea (NOF 1979). 
Finally, some changes in the previously "stable" characteristics of the Mediterranean waters 
were observed in the western basin and linked to possible climate changes (LACOMBE et al. 
1985, CHARNOCK 1989). In particular, LACOMBE et al. (1985) suspect a change in the LIW 
and suggest their close monitoring. 
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