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The increased availability of long time series of satellite data makes possible to 
investigate the seasonal and interannual variability of the sea surface temperature 
field over many areas of the world oceans. This is particularly true for those mid 
latitude regions, like the Mediterranean Sea, where the field of view of infrared 
sensors is not so frequently obscured by clouds as for other areas. 

The NODS/MCSST used in the present work are 18 x 18 km weekly averaged 
SST maps for the period September 1981 - December 1992. Monthly and seasonal 
SST maps were produced from these data using objective analysis techniques and 
averaged over 11 years to evidentiate the seasonal behaviour of the SST field. 

The analysis of the monthly climatological maps reveals that SST distribution is 
zonal from November to April and meridional in the period June-September. May 
and October are the transition months for the two situation. 

The winter to summer transition should happen between May and June and is 
clearly marked by the northward displacement of the isotherms in the gulf of Sirte 
with the consequent formation of a meridional thermal front at about 210 E. 

From October to November, during the summer to winter transition, the Ionian
Levantine front becomes weaker and less meridional. At the same time the Ionian 
warm meander starts to droop. 

The analysis of the averaged months indicates that inflow of surface Atlantic 
water should be more intense from July to January when isotherms can directly 
proceed from the West to the East Mediterranean. The exchange of the modified 
Atlantic water between the Ionian and Levantine basins is inhibit from July to 
September by the summer growing of the cold core gyre west of Crete and by the 
formation of the 21 OE thermal front. 

Moreover, the analysis of the monthly SST maps allows us to classify the 
permanent or semi-permanent thermal structures and study their seasonal 
characteristics in relation to basin main pattern. 

In order to evaluate the interannual variability of the main dynamic structures of 
the eastern Mediterranean during the period I 982-1992, we constructed seasonal 
maps for individual years. These seasonal maps enable us to establish the extent of 
interannual SST pattern variability and how the variability effects the main features 
of the Eastern Mediterranean Sea. We observed a strong interannual variability in the 
whole eastern Mediterranean Basis either terms of absolute sea surface temperature 
or dynamic features intensity and shapes. Moreover this variability also shows 
differences and peculiarities in each sub-basin. 

Empirical orthogonal function analysis (EOF) was applied to the I I-years 
sequence of A VHRR images to identify the dominant patterns of the SST variability 
in the eastern Mediterranean Sea. Singular Value Decomposition (SDV) has been 
used instead of the formal covariance method because computationally more 
efficient. Seasonal signal (rather than space or time average) was removed from each 
image before the SVD computation in order to retain interannual variability. The 
function used to describe the seasonal behaviour of the SST is where t is the time T 
is one year period and a, b, c, d parameters that have been estimated by non-linear fit 
using Lavenberg-Marquard method. EOF modes were calculated separately for the 
Ionian and Levantine Basins. In Both basin the first four EOF mode explain 87-88% 
of the total variance. The spatial pattern of the first EOF mode (46-50% of the total 
variance) in the two basins is very similar to the mean temperature field from 
averaging over all images. The second EOF mode (31 - 27% of the total variance) is 
similar to the first in the Ionian Sea while evidentiate sub-basin dynamic stnictures in 
the Levantine Basin as well as the main jet at middle of the basin. The third EOF 
mode (6-9% of the total variance) show the summer meridional distribution of the 
SST filed in the Ionian Basin, while in the Levantine Basin small scale features 
dominate. In this third EOF mode a large meander appears in the Mersa-Matruh area. 
The temporal variance EOF mode amplitude functions clearly show seasonality and 
interannual variability. Seasonality is more evident in modes I, 3 and 4 while 
interannual variability clearly appears in mode 2. It is noteworthy that EOF modes 
interannual variability shows differences from season to season. This is particularly 
true for the second EOF winter mode. It shows 3 interesting minima in 1983, 1987, 
I 992 that are all winters that follows a previous El-Nino December. These three 
minima also correspond to minima in the SST time series, but it is even more 
interesting to note that they also corresponds to SST fields less rich of sub-basin 
features and spatial gradients. 
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