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Abstract 
The influence of the winter atmospheric forcing on the inter-annual variability of the Black Sea active layer’s thermohaline structure 
during 1982-2008 is investigated. A high correlation between the variability of the winter -mean sea surface temperature/air 
temperature and thermohaline characteristics of the active layer during the following warm season was found. It is shown that winter 
atmospheric forcing significantly affects the variability of both temperature and salinity and density up to 150-200 m depth.
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The response of the marine environment to the long-term variability of the 
atmospheric forcing is a problem associated with the influence of the climate 
change on the ecosystem. It is especially important for the Black Sea since its 
ecosystem is very sensitive to the variability of the thermohaline structure [1, 
2]. This variability on scales from synoptic to seasonal is reasonably well 
established [3, 4]. However, information on the longer-term variability and its 
connection with the large-scale atmospheric forcing is limited and refers 
mainly to the sea surface temperature (SST). The first attempts to associate 
the long-term variability of SST in the Black Sea with the large-scale 
atmospheric forcing are presented in [5, 6]. The goal of the present study is to 
investigate the influence of the winter atmospheric forcing on the inter-annual 
variability of the Black Sea thermohaline structure during 1982-2008. The 
results are based on a combined analysis of ship hydrological measurements, 
satellite measurements of the SST and NCEP/NCAR reanalysis data for the 
surface air temperature (SAT). The preliminary results of our findings may be 
briefly summarized as follows: 
 
(1) the integral indicators of winter atmospheric forcing are SST (averaged for 
January to March) or SAT (averaged for December to February). SST and 
SAT are highly inter-correlated (R=0.92) which means that significantly longer 
time series of SAT may be used for analysis; 
  
(2) the thermal climatic signal in the active layer is positively correlated with 
SST and SAT, reaches its maximum at 40-60 m and monotonously falls down 
with depth. The salinity and density variability is more complicated. They are 
negatively correlated with SST/SAT up to 80-100 m and change the sign of 
correlation to opposite at the level of the permanent thermocline. Inter-annual 
variability of the thermohaline characteristics becomes negligible at the depth 
of 150-200 m; 
 
(3) an integral indicator of the long-term variability in the active layer of the 
Black Sea is the mean temperature of the cold intermediate layer (CIL). The 
CIL mean temperature decreased during 1982-96 and increased for about 0.9 
deg.C in 1997-2002, which is consistent with the major climatic events 
described in [5, 6]; 
 
(4) we find out that the heat content deficit in the CIL is spatially 
inhomogeneous: it is about twice as thicker in the area of the continental slope 
compared to the deep area due to the specific water circulation; 
 
(5) a statistically significant correlation between the CIL temperature and 
winter SST/SAT existed for two years. It means that the influence of winter 
cooling on a given specific year may be traced in the CIL characteristics during 
at least the two following years. 
 
This work was funded in the frame of bilateral the Russian–Turkish project 
‘Response of Black and Aegean Seas to climatic variations’ (Russian 
Foundation for Basic Research grant #09-05-91221-CT a) and EU 
international project “SESAME”. 
 

References 
1 - Oguz T., Cokacar T., Malanotte-Rizzoli P. and Duclov H.W., 2003. 
Climatic warming and accompanying changes in the ecological regime of the 
Black Sea during 1990s. Global Biogeochem. Cy., 17(3): 1088, doi: 
10.1029/2003GB002031. 
2 - Oguz T., 2005. Black Sea ecosystem response to climatic variations. 
Oceanography, 18(2): 122-133. 
3 - Kostianoy A.G. and Kosarev A.N. (Eds.), 2008. The Black Sea 
Environment. The Handbook of Environmental Chemistry, Vol.5: Water 

Pollution, Part 5Q. Springer-Verlag, Berlin, Heidelberg, New York, 457 p. 
4 - Oguz T., Tugrul S., Kideys A.E., Ediger V. and Kubilay N., 2005. Physical 
and biogeochemical characteristics of the Black Sea. The Sea, 14, Chapter 33: 
1331-1369. 
5 - Kazmin A.S. and Zatsepin A.G., 2007. Long-term variability of surface 
temperature in the Black Sea, and its connection with the large-scale 
atmospheric forcing. J. Marine Syst., 68 (1-2): 293-301, doi: 10.1016/ 
j.jmarsys.2007.01.002. 
6 - Kazmin A.S., Zatsepin A.G. and Kontoyianis H., 2009.Comparative 
analysis of the long-term variability of winter surface temperature in the Black 
and Aegean Seas during 1982-2004 associated with large scale atmospheric 
forcing. Int. J. Climatol., doi: 10.1002/joc.1985.

125
Rapp. Comm. int. Mer Médit., 39, 2010

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

