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ʎʝʣʴ. ʎʝʣʴ ʨʘʙʦʪʳ ï ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʥʘʣʠʟʘ ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝʥʠʡ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʤ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥ,r ʚʳʟʳʚʘʶʱʠʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʄʝʪʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ. ɼʣʷ ʘʥʘʣʠʟʘ ʪʝʯʝʥʠʡ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʰʝʣʴʬʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʚʪʦʨʘʤʠ ʨʘʥʝʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʝʘʥʘʣʠʟʘ ʧʦʣʝʡ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʘ ʠʤʝʥʥʦ ʤʘʩ-

ʩʠʚʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 21 ʛʦʜ (ʩ 1992 ʧʦ 

2012 ʛ.). ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʩʥʦʚ-

ʥʦʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ɺʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʝʪʥʠʭ ʤʝʩʷʮʝʚ, 

ʢʦʛʜʘ ʚʦʟʜʝʡʩʪʚʠʝ ʚʝʪʨʘ ʦʩʣʘʙʝʚʘʝʪ) ʦʙʨʘʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʢ ʶʛʫ. ɺʦʜʳ ʚʦʟʣʝ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʩʠʣʴʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʳ, ʯʪʦ ʚʳ-

ʟʚʘʥʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʧʨʝʩʥʦʡ ʚʦʜʳ ʩʦ ʩʪʦʢʘʤʠ ʨʝʢ. ɺ ʟʠʤʥʠʡ ʩʝʟʦʥ ʵʪʘ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʨʦʷʚʣʷ-

ʝʪʩʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ, ʘ ʣʝʪʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʧʣʦʪʥʦʩʪʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ, ʥʘʯʠʥʘʷ ʩ ʛʣʫʙʠʥʳ ʧʨʠʤʝʨʥʦ 20 ʤ, ʛʨʘʜʠʝʥʪ 

ʜʘʚʣʝʥʠʷ ʤʝʥʷʝʪ ʟʥʘʢ ʠ ʧʦʷʚʣʷʝʪʩʷ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʩʪʨʫʡʥʦʝ ʧʨʦʪʠʚʦʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʢ ʩʝʚʝʨʫ.  

ɺʳʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʮʠʨʢʫʣʷʮʠʷ ʚʦʜ ʥʘ ʩʝʚʝʨʦ-ʟʘ-

ʧʘʜʥʦʤ ʰʝʣʴʬʝ ʏʝʨʥʦʛʦ ʤʦʨʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʧʦʪʦ-

ʢʘʤʠ ʚʦʜʳ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʰʝʣʴʬʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʚʝʪʨʦʤ; ʩʠʣʴʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠ-

ʢʘʮʠʝʡ ʚʦʜ ʚʦʟʣʝ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ, ʚʳʟʚʘʥʥʦʡ ʩʪʦʢʦʤ ʨʝʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʪʝʯʝʥʠʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʶʛʦ-ʟʘʧʘʜ, ʫ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʦʙʨʘʟʫʝʪʩʷ ʢʦʤʧʝʥ-

ʩʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʢ ʶʛʫ. ɺʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, 

ʚʳʟʚʘʥʥʦʡ ʩʪʦʢʦʤ ʨʝʢ, ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʟʣʝ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʪʠʚʦʪʝ-

ʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʢ ʩʝʚʝʨʫ. ʇʨʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʭ ʧʦʪʦʢʘʭ ʤʦʨʩʢʦʡ ʚʦʜʳ ʥʘ ʰʝʣʴʬ ʧʨʦ-

ʪʠʚʦʪʝʯʝʥʠʝ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 
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Purpose. The work is aimed at studying the features of currents on the Black Sea northwestern shelf 

based of the reanalysis results, and at analyzing the reasons of these features. 

Methods and Results. To analyze the currents on the northwestern shelf, applied were the results of 

physical reanalysis of the Black Sea fields performed by the authors earlier, namely, the arrays of hy-

drodynamic fields on a regular grid with the 21-year duration (1992ï2012). Surface currents on the 

northwestern shelf of the Black Sea are directed mainly to the southwest. Throughout the whole year 

(except for the summer months when the wind effect weakens), an intensive compensatory current 

directed to the south is formed along the western coast. The waters near the western coast are highly 

horizontally stratified that is caused by fresh water inflowing with the river runoffs. In winter seasons, 

the stratification is most pronounced, whereas in summer, the horizontal density gradient decreases. 

The horizontal density stratification leads to the following: starting from the depth ~ 20 m, the pressure 

gradient changes its sign and the along-coastal jet countercurrent directed to the north, occurs.  

Conclusions. The performed studies have shown that the water circulation on the Black Sea northwest-

ern shelf is determined mainly by the following factors: the wind-induced water flows across the shelf 

boundary and strong horizontal water stratification near the western coast resulted from the river run-

offs. As the currents on the sea surface are directed mainly to the southwest, the compensatory current 

directed to the south is formed near the western coast. Due to the strong horizontal stratification resulted 

from the river runoffs, a countercurrent directed to the north is formed in the subsurface layer near the 

western coast. In case the seawater flows to the shelf are extremely high, the countercurrent may be 

absent. 
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ɺʚʝʜʝʥʠʝ 

ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʰʝʣʴʬ (ʉɿʐ) ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʣʴʰʦʡ ʤʝʣʢʦʚʦʜʥʦʡ ʯʘ-

ʩʪʴʶ ʏʝʨʥʦʛʦ ʤʦʨʷ. ɽʛʦ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 16 % ʚʩʝʡ ʧʣʦʱʘʜʠ ʙʘʩʩʝʡʥʘ. 

ʇʨʠ ʵʪʦʤ ʙʦӢʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʩʥʳʭ ʚʦʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʏʝʨʥʦʝ ʤʦʨʝ ʩ ʨʝʯʥʳʤ 

ʩʪʦʢʦʤ (ʧʨʠʤʝʨʥʦ 65 %), ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʉɿʐ, ʢʫʜʘ ʚʧʘʜʘʶʪ ʢʨʫʧʥʝʡʰʠʝ ʨʝʢʠ 

ɽʚʨʦʧʳ, ʪʘʢʠʝ ʢʘʢ ɼʫʥʘʡ, ɼʥʝʧʨ ʠ ɼʥʝʩʪʨ. ɿʥʘʯʝʥʠʝ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ ʬʦʨʤʠ-

ʨʦʚʘʥʠʷ ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʦʜ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʠʦʛʝʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʥʦʩʷʪʩʷ 

ʩʦ ʩʪʦʢʘʤʠ ʨʝʢ (ʚʤʝʩʪʝ ʩ ʧʨʝʩʥʦʡ ʚʦʜʦʡ) ʠ ʩ ʧʦʤʦʱʴʶ ʪʝʯʝʥʠʡ ʨʘʟʥʦʩʷʪʩʷ ʧʦ 

ʚʩʝʡ ʘʢʚʘʪʦʨʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʨʝʛʠʦʥ ʏʝʨʥʦʛʦ ʤʦʨʷ, ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʩʝʡ ʤʦʨʩʢʦʡ 

ʵʢʦʩʠʩʪʝʤʳ. ɺʩʣʝʜʩʪʚʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʥʝʙʦʣʴ-

ʰʦʡ ʛʣʫʙʠʥʳ ʮʠʨʢʫʣʷʮʠʷ ʚʦʜ ʥʘ ʉɿʐ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʴʶ ʙʘʩʩʝʡʥʘ. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ ʚ ʨʘʡʦʥʝ ʉɿʐ ʠʟʫ-

ʯʘʣʠʩʴ ʚʦ ʤʥʦʞʝʩʪʚʝ ʨʘʙʦʪ ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʪʘʢ ʠ ʩ ʧʦʤʦ-

ʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
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ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ʦʜʥʦʨʦʜʥʦʛʦ ʤʦʨʷ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʮʠʨʢʫʣʷ-

ʮʠʷ ʥʘ ʉɿʐ, ʚʳʟʚʘʥʥʘʷ ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ [1]. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ 

ʩ ʧʦʤʦʱʴʶ ʧʦʣʥʳʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʩʭʝʤʳ ʪʝʯʝʥʠʡ ʥʘ ʉɿʐ, ʫʯʠʪʳʚʘ-

ʶʱʠʝ ʪʘʢʦʡ ʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʢʘʢ ʩʪʦʢ ʨʝʢ (ʥʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʘʭ [2, 3]). ʊʘʢ, 

ʚ ʨʘʙʦʪʝ [2] ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʪʠʚʦʪʝʯʝʥʠʷ ʢʘʢ ʵʣʝ-

ʤʝʥʪʳ ʮʠʨʢʫʣʷʮʠʠ ʚʦʜ ʥʘ ʉɿʐ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʪʝʯʝ-

ʥʠʡ ʥʘ ʉɿʐ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʥʝʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘ-

ʣʠʟʘ (ʨʝʘʥʘʣʠʟʘ) ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʣʝʡ ʏʝʨʥʦʛʦ ʤʦʨʷ [4], ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʨʦʣʴ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ï ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶ-

ʱʠʭ ʩʪʨʫʢʪʫʨʫ ʮʠʨʢʫʣʷʮʠʠ.  

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʥʘʣʠʟʘ, ʧʦʣʫ-

ʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʤʦʜʝʣʠ ʮʠʨʢʫʣʷʮʠʠ 

ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ ʘʩʩʠʤʠʣʷʮʠʝʡ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʤʦ-

ʜʝʣʠ ʮʠʨʢʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʜʥʘ ʠʟ ʚʝʨʩʠʡ ʩʦʟʜʘʥʥʦʡ ʚ ʄɻʀ ʤʦʜʝʣʠ ʮʠʨ-

ʢʫʣʷʮʠʠ ʏʝʨʥʦʛʦ ʤʦʨʷ [5]. ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʩʪʝʤʝ ʧʨʠʤʠʪʠʚʥʳʭ ʫʨʘʚʥʝ-

ʥʠʡ, ʠʤʝʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʰʘʛ 4,8 ʢʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʪʴ 

ʢʘʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ, ʪʘʢ ʠ ʩʠʥʦʧʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʄʦʜʝʣʴ ʩʦʜʝʨʞʠʪ 35 

ʨʘʩʯʝʪʥʳʭ ʫʨʦʚʥʝʡ, ʩʛʫʱʘʶʱʠʭʩʷ ʢ ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʪʫʨʙʫ-

ʣʝʥʪʥʘʷ ʜʠʬʬʫʟʠʷ ʠ ʚʷʟʢʦʩʪʴ ʧʘʨʘʤʝʪʨʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʟʘ-

ʚʠʩʷʱʠʭ ʦʪ ʛʣʫʙʠʥʳ ʠ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʘʩʯʝʪʘ ʧʨʦʥʠʢʘʶʱʝʛʦ ʢʦʨʦʪ-

ʢʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚʢʣʶʯʝʥʘ ʦʧʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ [6]. ɺ ʤʝʩʪʘʭ ʚʪʦʢʘ ʨʝʢ 

ʠ ʧʨʦʣʠʚʦʚ ʟʘʜʘʚʘʣʠʩʴ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʦʚ. 

ɸʪʤʦʩʬʝʨʥʳʝ ʧʦʣʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ ERA-Interim (ECMWF) 

[7], ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʤʦʜʝʣʠ ʮʠʨ-

ʢʫʣʷʮʠʠ ʥʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ: ʥʘʧʨʷʞʝʥʠʝ ʪʨʝʥʠʷ ʚʝʪʨʘ (ʢʘʞʜʳʝ 

6 ʯʘʩʦʚ), ʧʦʪʦʢʠ ʪʝʧʣʘ ʠ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʘ ʪʘʢʞʝ ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ (ʢʘʞʜʳʝ 

12 ʯʘʩʦʚ). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʵʪʠʭ ʧʦʣʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʩʪʘʚ-

ʣʷʣʦ 0,75.̄ ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʠ ʫʨʘʚʥʝʥʠʡ 

ʤʦʜʝʣʠ ʮʠʨʢʫʣʷʮʠʠ ʦʥʠ ʙʳʣʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʳ ʥʘ ʩʝʪʢʫ ʤʦʜʝʣʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʘʥʘʣʠʟʘ ʚʘʞʥʘ ʘʩʩʠʤʠʣʷʮʠʷ ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ. ɺ ʵʪʦʡ 

ʨʘʙʦʪʝ ʜʣʷ ʘʩʩʠʤʠʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʦʨʷ (ʊʇʄ), ʘʥʦʤʘʣʠʠ ʚʳʩʦʪʳ ʚʦʟʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʧʨʦʬʠʣʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ. ʊʇʄ ʜʣʷ 1993ï2009 ʛʛ. ʙʨʘʣʠ ʠʟ ʘʨʭʠʚʦʚ GHRSST 

ʠ NODC, ʘ ʜʣʷ 2010ï2012 ʛʛ. ï ʠʟ ʘʨʭʠʚʘ OSI TAC. ɼʣʷ ʘʩʩʠʤʠʣʷʮʠʠ ʜʘʥʥʳʭ 

ʦʙ ʘʥʦʤʘʣʠʠ ʫʨʦʚʥʷ ʤʦʨʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʜʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʦʡ 

ʘʣʴʪʠʤʝʪʨʠʠ ʟʘ ʧʝʨʠʦʜ ʨʝʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʨʭʠʚʘʤʠ NASA, AVISO 

ʠ SL TAC. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʧʨʦʬʠʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʦʣʝʥʦʩʪʠ ʙʳʣʠ ʧʦʜʛʦʪʦʚ-

ʣʝʥʳ ɺ. ʅ. ɹʝʣʦʢʦʧʳʪʦʚʳʤ ʥʘ ʦʩʥʦʚʝ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ 

ʧʝʨʠʦʜ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʠ ʜʘʥʥʳʭ ʚʩʧʣʳʚʘʶʱʠʭ ʙʫʝʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʨʝʭʤʝʨʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʧʦʣʷ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʝ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʧʝʨʠʦʜ ʚ 21 ʛʦʜ. ʊʘʢ ʢʘʢ ʚ ʨʘ-

ʙʦʪʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʱʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʮʠʨʢʫʣʷʮʠʠ ʥʘ 

ʉɿʐ, ʪʦ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʧʦʣʷ, ʧʦ ʢʦʪʦʨʳʤ 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ (ʪʦ ʝʩʪʴ ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ 21 

ʛʦʜ) ʧʦʣʷ. 
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ʈʝʟʫʣʴʪʘʪʳ 

ʎʠʨʢʫʣʷʮʠʷ ʚʦʜ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʏʝʨʥʦʛʦ ʤʦʨʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ. ɺ ʦʩ-

ʥʦʚʥʦʤ ʦʥʘ ʠʤʝʝʪ ʮʠʢʣʦʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʥʘʧʨʠʤʝʨ, [1]), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʧʦʣʷ ʟʘ-

ʚʠʭʨʝʥʥʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʚʝʪʨʘ ʥʘʜ ʨʝʛʠʦʥʦʤ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʮʠʨʢʫʣʷʮʠʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʤʦʨʷ ʷʚʣʷʝʪʩʷ ʆʩʥʦʚʥʦʝ ʏʝʨʥʦʤʦʨ-

ʩʢʦʝ ʪʝʯʝʥʠʝ (ʆʏʊ), ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʮʠʢʣʦʥʠʯʝʩʢʠʡ 

ʢʨʫʛʦʚʦʨʦʪ. ɺ ʣʝʪʥʠʡ ʩʝʟʦʥ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʣʘʙʝʚʘʝʪ 

ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ, ʫʤʝʥʴʰʘʝʪʩʷ ʵʥʝʨʛʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ. ɺ ʵʪʦ ʚʨʝʤʷ 

ʢʘʨʪʠʥʘ ʮʠʨʢʫʣʷʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʫʧʦʨʷʜʦʯʝʥʥʦʡ, ʨʘʟʙʠʚʘʷʩʴ ʥʘ ʨʷʜ ʚʠʭ-

ʨʝʡ. ʊʘʢʘʷ ʩʭʝʤʘ ʮʠʨʢʫʣʷʮʠʠ, ʨʘʟʫʤʝʝʪʩʷ, ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʥʦʡ.  

ʇʦʚʝʜʝʥʠʝ ʆʏʊ ʚʙʣʠʟʠ ʚʦʩʪʦʯʥʦʡ ʢʨʦʤʢʠ ʰʝʣʴʬʘ, ʛʜʝ ʦʥʦ ʤʝʥʷʝʪ ʥʘʧʨʘʚ-

ʣʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʯʝʥʠʡ ʥʘ ʉɿʐ. ʀʥʦʛʜʘ 

ʠʥʪʝʥʩʠʚʥʘʷ ʩʪʨʫʷ ʆʏʊ ʟʘʭʦʜʠʪ ʯʘʩʪʠʯʥʦ ʥʘ ʰʝʣʴʬ, ʘ ʠʥʦʛʜʘ ʦʪʭʦʜʠʪ ʦʪ ʝʛʦ 

ʢʨʦʤʢʠ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟʫʝʪʩʷ ʤʦʱʥʳʡ ʧʦʪʦʢ ʚʦʜʳ ʠʟ ʛʣʫʙʦʢʦʚʦʜʥʦʡ 

ʯʘʩʪʠ ʤʦʨʷ ʥʘ ʉɿʐ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜ ʚ ʰʝʣʴ-

ʬʦʚʦʡ ʟʦʥʝ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʘʥʘʣʠʟʘ [8] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʪʦʢ ʚʦʜʳ 

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ ʯʝʨʝʟ ʢʨʦʤʢʫ ʰʝʣʴʬʘ, ʧʨʦʭʦʜʷʱʫʶ ʚʜʦʣʴ ʠʟʦʙʘʪʳ 

200 ʤ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥ ʠʟ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʥʘ ʰʝʣʴʬ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ ʚʦʜʳ ʯʝʨʝʟ ʢʨʦʤʢʫ ʰʝʣʴʬʘ (ʚʤʝʩʪʝ ʩ ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡ-

ʩʪʚʠʝʤ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʮʠʨʢʫʣʷʮʠʶ ʥʘ 

ʉɿʐ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʣʠʯʠʝ ʚʦʟʣʝ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʨʝʩʥʝʥʥʦʡ ʚʦʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʪʦʢʦʤ ʨʝʢ (ʛʣʘʚ-

ʥʳʤ ʦʙʨʘʟʦʤ ɼʫʥʘʷ), ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪʠʥʳ ʪʝʯʝʥʠʡ 

ʚ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ.  

 
 

ʈ ʠ ʩ.  1. ʂʘʨʪʳ ʩʨʝʜʥʠʭ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʪʝʯʝʥʠʡ ʥʘ ʉɿʐ ʥʘ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 

F i g.  1. Maps of the currents (average over the whole period) on the NWS at different horizons 
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ʈʘʩʩʤʦʪʨʠʤ ʩʨʝʜʥʶʶ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜ ʥʘ ʉɿʐ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ 

ʥʘ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ, ʧʦʣʫʯʝʥʥʫʶ ʦʩʨʝʜʥʝʥʠʝʤ ʟʘ 21 ʛʦʜ (ʨʠʩ. 1). 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʉɿʐ ʪʝʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʶʛʦ-

ʟʘʧʘʜ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʆʏʊ, ʩʪʨʫʷ ʢʦʪʦʨʦʛʦ ʯʘʩʪʠʯʥʦ ʟʘʭʦʜʠʪ ʥʘ 

ʰʝʣʴʬ, ʠ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʝʪʨʘ. ʇʦʪʦʢ ʚʦʜʳ ʧʨʠʞʠʤʘʝʪʩʷ ʢ ʟʘʧʘʜʥʦʤʫ ʙʝʨʝʛʫ, 

ʯʪʦ ʚʳʟʳʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚ-

ʣʝʥʥʦʝ ʥʘ ʶʛ. ʇʦʤʠʤʦ ʆʏʊ ʠ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʪʝʯʝʥʠʷ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʨʦʷʚ-

ʣʝʥʠʝ ʉʝʚʘʩʪʦʧʦʣʴʩʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ. ɺ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʢʘʨʪʠʥʘ ʤʝ-

ʥʷʝʪʩʷ. ʅʘ ʛʦʨʠʟʦʥʪʘʭ ʥʠʞʝ 20 ʤ ʩʪʨʫʷ ʆʏʊ ʠ ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ 

ʧʨʦʷʚʣʷʶʪʩʷ ʦʪʯʝʪʣʠʚʦ, ʥʦ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ. ʇʨʠʯʝʤ ʵʪʦ ʧʨʦʪʠʚʦʪʝʯʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʧʣʦʪʴ ʜʦ ʛʦʨʠ-

ʟʦʥʪʘ 50 ʤ. 

ʉʝʟʦʥʥʳʡ ʮʠʢʣ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʥʘ ʉɿʐ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 2 ʚ ʚʠʜʝ ʢʘʨʪ ʪʝʯʝʥʠʡ ʜʣʷ ʰʝʩʪʠ ʤʝʩʷʮʝʚ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ (ʜʝʢʘʙʨʴ 

ʠ ʬʝʚʨʘʣʴ) ʩʪʨʫʷ ʆʏʊ ʠʥʪʝʥʩʠʚʥʘ ʠ ʯʘʩʪʠʯʥʦ ʟʘʭʦʜʠʪ ʥʘ ʰʝʣʴʬ. ʉʝʚʘʩʪʦʧʦʣʴ-

ʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ ʧʨʠʞʘʪ ʢ ʟʘʧʘʜʥʦʤʫ ʢʨʳʤʩʢʦʤʫ ʙʝʨʝʛʫ. ʅʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 

ʰʝʣʴʬʘ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʪʝʯʝʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ɺʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʙʝ-

ʨʝʛʘ ʤʦʨʷ ʭʦʨʦʰʦ ʚʠʜʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʥʘ ʶʛ. ɺ ʘʧʨʝʣʝ ʠ ʠʶʥʝ ʩʪʨʫʷ ʆʏʊ ʚʦʩʪʦʯʥʝʝ 31Á ʚ. ʜ. ʦʪʭʦʜʠʪ ʦʪ ʢʨʦʤʢʠ 

ʰʝʣʴʬʘ. ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ ʥʘ ʘʧʨʝʣʴʩʢʦʡ ʢʘʨʪʝ ʪʝʯʝʥʠʡ ʥʝ ʠʜʝʥʪʠ-

ʬʠʮʠʨʫʝʪʩʷ, ʘ ʥʘ ʠʶʥʴʩʢʦʡ ʢʘʨʪʝ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʜʘʣʝʢʦ ʦʪ ʢʨʳʤʩʢʦʛʦ ʙʝʨʝʛʘ. 

ɺʜʦʣʴʙʝʨʝʛʦʚʦʝ ʩʪʨʫʡʥʦʝ ʪʝʯʝʥʠʝ ʚ ʘʧʨʝʣʝ ʟʘʤʝʪʥʦ ʣʠʰʴ ʚ ʶʞʥʦʡ ʯʘʩʪʠ, 

ʘ ʚ ʠʶʥʝ ʦʥʦ ʢʘʢ ʪʘʢʦʚʦʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʘʚʛʫʩʪʝ ʠ ʦʢʪʷʙʨʝ ʆʏʊ ʨʘʟʤʳʪʦ ʠ ʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʜʘʝʪ.  

 

 
 

ʈ ʠ ʩ.  2. ʂʘʨʪʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʝʯʝʥʠʡ ʥʘ ʉɿʐ 

F i g.  2. Maps of the monthly average climatic surface currents on the NWS 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʩʪʨʫʷ ʆʏʊ ʟʘʭʦʜʠʪ ʥʘ ʉɿʐ, ʘ ʵʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ, ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʶʛ 

ʠʥʪʝʥʩʠʚʥʦʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʘ 

ʰʝʣʴʬ ʚʦʜʳ ʠʟ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ. ɺ ʪʝ ʤʝʩʷʮʳ, ʢʦʛʜʘ ʆʏʊ 

ʦʪʭʦʜʠʪ ʦʪ ʢʨʦʤʢʠ ʰʝʣʴʬʘ ʠʣʠ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʝ ʚʝʣʠʢʘ, ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ 

ʪʝʯʝʥʠʝ ʣʠʙʦ ʩʣʘʙʦ, ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʨʘʙʦʪʝ [8] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʪʦʢ ʤʘʩʩʳ 

ʚʦʜʳ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʤʦʨʷ ʯʝʨʝʟ ʢʨʦʤʢʫ ʉɿʐ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʠʟʦʙʘʪʦʡ 200 ʤ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʪʨʫʠ ʆʏʊ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ 

ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʚʝʪʨʘ ʥʘʜ ʟʘʧʘʜʥʦʡ ʯʘʩʪʴʶ ʏʝʨʥʦʛʦ 

ʤʦʨʷ. ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ. 

 

 
ʈ ʠ ʩ.  3. ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʦʚ ʤʘʩʩʳ ʚʦʜʳ ʥʘ ʉɿʐ ʯʝʨʝʟ ʩʝʯʝʥʠʝ 

ʚʜʦʣʴ ʠʟʦʙʘʪʳ 200 ʤ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ) ʠ ʟʘʚʠʭʨʝʥʥʦʩʪʠ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʚʝʪʨʘ ʥʘʜ ʟʘ-

ʧʘʜʥʦʡ ʯʘʩʪʴʶ ʏʝʨʥʦʛʦ ʤʦʨʷ (ʰʪʨʠʭʦʚʘʷ ʣʠʥʠʷ) 

F i g.  3. Monthly average climatic values of water mass fluxes on the NWS through the section along 

the 200 m isobath (solid line) and vorticity of the wind stress field over the western part of the Black 

Sea (dashed line) 

 

ɺʠʜʥʘ ʭʦʨʦʰʘʷ ʢʦʨʨʝʣʷʮʠʷ ʟʥʘʯʝʥʠʡ ʧʦʪʦʢʘ ʤʘʩʩʳ ʞʠʜʢʦʩʪʠ ʩ ʟʘʚʠʭʨʝʥ-

ʥʦʩʪʴʶ ʧʦʣʷ ʚʝʪʨʘ. ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʟʘʚʠʭʨʝʥʥʦʩʪʠ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʪʦʢ 

ʚʦʜʳ ʯʝʨʝʟ ʙʦʢʦʚʦʝ ʩʝʯʝʥʠʝ ʰʝʣʴʬʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʝʝ ʚʜʦʣʴʙʝʨʝ-

ʛʦʚʦʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʝ ʪʝʯʝʥʠʝ ʥʘ ʶʛ. ɺ ʠʶʥʝ ʟʘʚʠʭʨʝʥʥʦʩʪʴ ʧʦʣʷ ʥʘʧʨʷʞʝ-

ʥʠʷ ʪʨʝʥʠʷ ʤʠʥʠʤʘʣʴʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʪʦʢ ʚʦʜʳ ʥʘ ʰʝʣʴʬ ʪʘʢʞʝ ʤʠʥʠʤʘ-

ʣʝʥ, ʠ, ʢʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 2, ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʶʛ, ʥʘ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʝ ʦʪʩʫʪʩʪʚʫʝʪ.  

ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʧʨʝʩʥʝʥʥʦʡ ʚʦʜʳ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʩʪʦ-

ʢʘʤʠ ʨʝʢ, ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʉɿʐ ʏʝʨʥʦʛʦ ʤʦʨʷ. ʅʘ ʨʠʩ. 4 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦ-

ʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʘʥʘʣʠʟʘ. ʇʦʩʪʫʧʣʝʥʠʝ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚʳʟʳʚʘʝʪ ʩʠʣʴʥʫʶ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʪ-

ʥʦʩʪʥʫʶ ʩʪʨʘʪʠʬʠʢʘʮʠʶ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʪʨʘʪʠʬʠʢʘ-

ʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ, ʚʳʟʳʚʘʝʤʳʝ 

ʚʝʪʨʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʧʨʠʞʠʤʘʶʪ ʦʧʨʝʩʥʝʥʥʳʝ ʚʦʜʳ ʢ ʟʘʧʘʜʥʦʤʫ ʧʦʙʝʨʝ-

ʞʴʶ. ʃʝʪʦʤ ʧʣʦʱʘʜʴ ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʛʨʘ-

ʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ. 
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ʈ ʠ ʩ.  4. ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʡ ʧʣʦʪʥʦʩʪʠ ʎ ʍ ʍ , ʍ = 1000 ʢʛ/ʤ3 

F i g.  4. Maps of distribution of the monthly average climatic surface density ůt = (ɟ-ɟ0), ɟ0 = 1000 kg / m3 

 

 
 

ʈ ʠ ʩ.  5. ɿʦʥʘʣʴʥʳʝ ʩʝʯʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʎ ʚʜʦʣʴ 45Ü ʩ. ʰ. 

F i g.  5. Zonal sections of the monthly average climatic density ʎ along 45Á N 

 

ʇʦʤʠʤʦ ʮʠʨʢʫʣʷʮʠʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʝʱʝ ʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʠʶʥʝ ʩʪʦʢ ʨʝʢ ʤʘʢʩʠ-

ʤʘʣʝʥ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 4, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʧʣʦʪʥʦʩʪʠ ʣʝʪʦʤ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ, ʯʪʦ ʚʳʟʚʘʥʦ ʚʣʠʷʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʧʣʦʪʥʦʩʪʴ ʤʦʨʩʢʦʡ ʚʦʜʳ. ɺʝʨʪʠ-

ʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʚʦʜʳ ʫ ʙʝʨʝʛʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 5 ʚ ʚʠʜʝ ʨʘʟ-



 

ʄʆʈCʂʆʁ ɻʀɼʈʆʌʀɿʀʏɽʉʂʀʁ ɾʋʈʅɸʃ   ʪʦʤ 37   ˉ 4   2021 467 

ʨʝʟʦʚ ʧʦ 45 ̄ʩ. ʰ. ʇʣʦʪʥʦʩʪʴ ʩʠʣʴʥʦ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ʆʩʦ-

ʙʝʥʥʦ ʭʦʨʦʰʦ ʵʪʦ ʚʠʜʥʦ ʚ ʬʝʚʨʘʣʝ. ɺ ʵʪʦʤ ʤʝʩʷʮʝ ʧʣʦʪʥʦʩʪʴ ʤʦʨʩʢʦʡ ʚʦʜʳ 

ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠʟ-ʟʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠ-

ʚʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʩʠʣʴʥʳʤ ʚʝʪʨʦʤ ʠ ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢʮʠʝʡ. ʃʝʪʦʤ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʡ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ, ʥʦ ʧʦʷʚʣʷʝʪʩʷ ʟʘʤʝʪʥʘʷ ʚʝʨʪʠʢʘʣʴ-

ʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʚ ʧʨʠʙʨʝʞ-

ʥʦʡ ʟʦʥʝ ʉɿʐ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʪʝʯʝʥʠʷ ʥʘ ʛʣʫʙʠʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʪ ʪʝʯʝʥʠʡ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ. 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʪʝʯʝʥʠʡ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ ʥʘ ʉɿʐ ʜʣʷ ʪʝʭ ʞʝ 

ʤʝʩʷʮʝʚ, ʯʪʦ ʠ ʥʘ ʨʠʩ. 2. ɺ ʨʘʡʦʥʝ ʤʦʨʩʢʦʡ ʛʨʘʥʠʮʳ ʰʝʣʴʬʘ ʥʘ ʚʩʝʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʭ ʢʘʨʪʘʭ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ, ʢʘʢ ʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ, ʥʘʙʣʶʜʘʶʪʩʷ 

ʪʝʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʶʛʦ-ʟʘʧʘʜ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʆʏʊ. ʅʘ ʚʩʝʭ 

ʢʘʨʪʘʭ ʪʘʢʞʝ ʚʠʜʝʥ ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʦʪʣʠʯʠʪʝʣʴ-

ʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʘʨʪʠʥʳ ʪʝʯʝʥʠʡ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʩʝʚʝʨ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʥʘʧʨʘʚʣʝʥʠʶ ʚʜʦʣʴʙʝʨʝʛʦ-

ʚʦʛʦ ʪʝʯʝʥʠʷ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ. ʇʨʠʯʝʤ ʵʪʦ ʪʝʯʝʥʠʝ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝ ʤʝʩʷʮʳ. ʅʘʣʠʯʠʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʪʝʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʥʘ ʩʝʚʝʨ, ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ 

ʚʦʜ, ʚʳʟʚʘʥʥʦʡ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʧʨʝʩ-

ʥʳʭ ʚʦʜ ʩ ʨʝʯʥʳʤ ʩʪʦʢʦʤ. ʆʪʢʣʦʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʥʘ ʛʦʨʠʟʦʥʪʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 
 

ὖ ʍὫʁ Ç᷿ ʍὼȟώȟᾀᴂ ʍᶻᾀᴂὨᾀᴂ,                                    (1) 
 

ʛʜʝ ʍ ï ʧʣʦʪʥʦʩʪʴ ʚʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ; ʁ ï ʚʦʟʚʳʰʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʧʦ-
ʚʝʨʭʥʦʩʪʠ; ʍᶻᾀ ï ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘ ʛʦʨʠʟʦʥʪʝ; ʍὼȟώȟᾀ ï ʧʣʦʪʥʦʩʪʴ ʤʦʨ-

ʩʢʦʡ ʚʦʜʳ; Ç ï ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ. 
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F i g.  6. Maps of the monthly average climatic currents on the horizon 20 m 
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ʈ ʠ ʩ.  7. ʂʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʜʘʚʣʝʥʠʷ ʥʘ ʚʝʨʭʥʝʤ 

ʛʦʨʠʟʦʥʪʝ ʠ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ ʜʣʷ ʬʝʚʨʘʣʷ (ʩʚʝʨʭʫ) ʠ ʠʶʥʷ (ʩʥʠʟʫ). ʇʦʢʘʟʘʥʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʝʜ-

ʥʝʛʦ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʛʦʨʠʟʦʥʪʝ (ʇʘ) 

F i g.  7. Distribution of the monthly average climatic values of pressure on the upper horizon and at 

the 20 m depth for February (above) and June (below). The deviation from the mean on the correspond-

ing horizon is shown (Pa) 

 

ɼʘʚʣʝʥʠʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʩʣʘʛʘʝʤʳʤʠ. ʇʝʨʚʦʝ ï 

ʚʢʣʘʜ ʚʦʟʚʳʰʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʪʦʨʦʝ ï ʚʢʣʘʜ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʚʦʜʳ ʥʘ ʟʘʜʘʥʥʦʤ ʛʦʨʠʟʦʥʪʝ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʨʷ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʝʨ-

ʚʦʝ ʩʣʘʛʘʝʤʦʝ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʢ ʟʘʧʘʜ-

ʥʦʤʫ ʙʝʨʝʛʫ (ʩʤ. ʨʠʩ. 1, 2), ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʟʣʝ ʥʝʛʦ ʧʦʚʳ-

ʰʘʝʪʩʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʫ ʙʝʨʝʛʘ ʜʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʠ ʦʙʨʘʟʫʝʪʩʷ ʪʝʯʝ-

ʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʢ ʶʛʫ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ, ʥʘ ʚʝʣʠʯʠʥʫ ʜʘʚʣʝʥʠʷ ʥʘʯʠʥʘʝʪ ʚʣʠʷʪʴ ʚʪʦʨʦʡ ʯʣʝʥ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʧʣʦʪ-

ʥʦʩʪʠ ʚʦʜʳ. ʀʟ-ʟʘ ʩʠʣʴʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ, ʚʳʟʚʘʥʥʦʡ ʧʨʝʩ-

ʥʳʤʠ ʚʦʜʘʤʠ ʫ ʙʝʨʝʛʘ, ʚʪʦʨʦʡ ʯʣʝʥ ʚ ʚʳʨʘʞʝʥʠʠ (1) ʨʘʙʦʪʘʝʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʛʨʘʜʠʝʥʪ ʵʪʦʡ ʯʘʩʪʠ ʜʘʚʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʦʪ ʙʝʨʝʛʘ. ʅʘ ʥʝʢʦʪʦʨʦʡ ʛʣʫʙʠʥʝ 

ʚʢʣʘʜ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʤ, ʠ ʜʘʚʣʝʥʠʝ ʫ ʙʝʨʝʛʘ 

ʙʫʜʝʪ ʥʠʞʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʢ ʩʝʚʝʨʫ. 

ʊʦ ʝʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʦʪʠʚʦʪʝʯʝʥʠʝ, ʢʦʛʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʘ 

ʪʝʯʝʪ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ, ʘ ʥʘ ʥʝʢʦʪʦʨʦʡ ʛʣʫʙʠʥʝ ï ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ. ʕʪʫ ʩʠʪʫ-

ʘʮʠʶ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩ. 1 ʠ 6. ʏʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʦʧʠʩʘʥʥʦʝ 

ʚʳʰʝ, ʥʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ 

(ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʚʳʰʝʥʠʝʤ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ) ʠ ʥʘ 

ʛʦʨʠʟʦʥʪʝ 20 ʤ ʜʣʷ ʜʚʫʭ ʤʝʩʷʮʝʚ: ʬʝʚʨʘʣʷ ʠ ʠʶʥʷ. ɺ ʬʝʚʨʘʣʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʶʛ, 
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ʘ ʚ ʠʶʥʝ ʪʘʢʦʝ ʪʝʯʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʛʣʫʙʠʥʝ 20 ʤ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʪʝʯʝʥʠʝ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʝʚʝʨ. ʅʘ ʢʘʨʪʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ 

ʚ ʬʝʚʨʘʣʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʘʚʣʝʥʠʝ ʚʳʰʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʣʝ ʙʝʨʝʛʘ, 

ʘ ʚ ʠʶʥʝ ʤʘʢʩʠʤʫʤ ʜʘʚʣʝʥʠʷ ʩʤʝʱʝʥ ʦʪ ʙʝʨʝʛʘ. ʅʘ ʛʦʨʠʟʦʥʪʝ 20 ʤ ʤʘʢʩʠʤʫʤ 

ʜʘʚʣʝʥʠʷ ʦʪʩʪʦʠʪ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʜʣʷ ʦʙʦʠʭ ʤʝʩʷʮʝʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʣʠ-

ʷʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʧʣʦʪʥʦʩʪʠ. 

ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʯʝ-

ʥʠʡ ʥʘ ʉɿʐ ʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʧʨʠʯʠʥʳ, ʚʳʟʳʚʘʶʱʠʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ 

ʥʘ ʭʘʨʘʢʪʝʨ ʮʠʨʢʫʣʷʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ, ʷʚʣʷʶʪʩʷ ʚʝʪʨʦʚʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʠ ʨʘʩʧʨʝʩʥʝʥʥʦʩʪʴ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ, ʚʳʟʚʘʥʥʘʷ ʨʝʯʥʳʤʠ ʩʪʦʢʘʤʠ. ʂʣʶ-

ʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʮʠʨʢʫʣʷʮʠʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʉɿʐ, ʷʚ-

ʣʷʝʪʩʷ ʧʦʪʦʢ ʤʘʩʩʳ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʰʝʣʴʬʘ, ʧʨʦʭʦʜʷʱʫʶ ʧʦ ʠʟʦʙʘʪʝ 

200 ʤ. ʕʪʦʪ ʧʦʪʦʢ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʜʘʣʝʢʦ ʥʘ ʰʝʣʴʬ ʟʘ-

ʭʦʜʠʪ ʩʪʨʫʷ ʆʏʊ. ʇʦʪʦʢ ʤʘʩʩʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ (ʨʠʩ. 3), ʭʦʨʦʰʦ ʢʦʨʨʝʣʠ-

ʨʫʝʪ ʩ ʟʘʚʠʭʨʝʥʥʦʩʪʴʶ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʪʨʝʥʠʷ ʚʝʪʨʘ. ʊʝʯʝʥʠʝ ʞʝ ʚ ʧʦʜʧʦ-

ʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʟʣʝ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ. ʆʜʥʘʢʦ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʣʷ, ʘ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝ-

ʤʝʥʠ, ʪʦ ʦʧʠʩʘʥʥʘʷ ʚʳʰʝ ʩʭʝʤʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ. ʅʘ ʨʠʩ. 8 ʧʨʠʚʝʜʝʥʘ ʵʚʦʣʶʮʠʷ 

ʚʦ ʚʨʝʤʝʥʠ ʧʦʪʦʢʘ ʤʘʩʩʳ ʞʠʜʢʦʩʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʤʦʨʷ ʯʝʨʝʟ ʛʨʘʥʠʮʫ 

ʉɿʐ ʚʜʦʣʴ ʠʟʦʙʘʪʳ 200 ʤ. ɿʥʘʯʝʥʠʷ ʧʦʪʦʢʦʚ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʡ, ʧʦ-

ʣʫʯʝʥʥʳʭ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʝʘʥʘʣʠʟʘ.  

ɻʨʘʬʠʢ ʥʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʛʣʘʞʝʥʥʳʝ 

ʩʢʦʣʴʟʷʱʠʤ ʩʨʝʜʥʠʤ ʩ ʦʢʥʦʤ ʪʨʠ ʤʝʩʷʮʘ. ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʛʨʘʬʠʢʫ ʧʦ-

ʪʦʢ ʚʦʜʳ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʥʘʧʨʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ 

ʥʘ ʰʝʣʴʬ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʪʝʯʝʥʠʡ ʥʘ ʉɿʐ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʚʫʤ ʵʢʩ-

ʪʨʝʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʦʪʦʢʘ ʚʦʜʳ. ʇʝʨʚʳʡ ʩʣʫʯʘʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʤʫ 

ʟʥʘʯʝʥʠʶ ʧʦʪʦʢʘ ʥʘ ʰʝʣʴʬ (ʟʠʤʘ 1996 ʛ.), ʘ ʚʪʦʨʦʡ ï ʩ ʰʝʣʴʬʘ ʚ ʛʣʫʙʦʢʦʚʦʜ-

ʥʫʶ ʯʘʩʪʴ ʤʦʨʷ (ʟʠʤʘ 2000 ʛ.). 
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F i g.  8. Time evolution of the water mass flows on the NWS through the section along the 200 m isobath 

 

ʅʘ ʨʠʩ. 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʪʳ ʩʨʝʜʥʠʭ ʟʘ ʩʝʟʦʥ ʧʦʣʝʡ ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ. 

ɺʝʨʭʥʠʡ ʨʷʜ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʤʫ ʛʦʨʠʟʦʥʪʫ, ʥʠʞʥʠʡ ʨʷʜ ï ʛʦʨʠʟʦʥʪʫ 20 ʤ. 

ʉʣʝʚʘ ʧʦʢʘʟʘʥʳ ʢʘʨʪʳ ʪʝʯʝʥʠʡ, ʘ ʩʧʨʘʚʘ ï ʢʘʨʪʳ ʚʦʟʚʳʰʝʥʠʷ ʩʚʦʙʦʜʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʘʥʦʤʘʣʠʠ ʜʘʚʣʝʥʠʷ ʥʘ ʛʣʫʙʠʥʝ 20 ʤ. ʅʘ ʢʘʨʪʘʭ ʪʝʯʝʥʠʡ, ʢʘʢ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʛʦʨʠʟʦʥʪʝ 20 ʤ, ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʤʦʱʥʘʷ ʩʪʨʫʷ ʆʏʊ, ʢʦ-

ʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʰʝʣʴʬʘ. ʊʘʢʞʝ ʥʘ ʦʙʦʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚʠʜʝʥ ʉʝ-

ʚʘʩʪʦʧʦʣʴʩʢʠʡ ʘʥʪʠʮʠʢʣʦʥ (ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʥ ʥʝ ʪʘʢ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ ʠʟ-ʟʘ 

ʚʝʪʨʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ). ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʪʝʯʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʳ ʚ ʩʪʦʨʦʥʫ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʨʦʚʝʥʴ ʤʦʨʷ ʚʦʟʣʝ ʥʝʛʦ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ 15 ʩʤ, ʘ ʚʜʦʣʴ ʙʝʨʝʛʘ ʦʙʨʘʟʫʝʪʩʷ ʩʪʨʫʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʢʦʤʧʝʥ-

ʩʘʮʠʦʥʥʦʛʦ ʪʝʯʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʶʛ. ʅʘ ʛʦʨʠʟʦʥʪʝ 20 ʤ ʪʝʯʝʥʠʷ ʜʦʚʦʣʴʥʦ 

ʩʣʘʙʳ, ʥʦ ʭʦʨʦʰʦ ʚʠʜʥʘ ʩʪʨʫʷ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʪʝʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʣʫʯʘʝʚ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʵʪʦ ʪʝʯʝʥʠʝ ʥʘʧʨʘʚ-

ʣʝʥʦ ʢ ʶʛʫ ʪʘʢ ʞʝ, ʢʘʢ ʪʝʯʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʢʘʨʪʝ ʘʥʦʤʘʣʠʡ ʜʘʚʣʝʥʠʷ 

ʚʠʜʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʣʝ ʙʝʨʝʛʘ. 
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F i g.  9. Maps of the mean currents for the 1996 winter season on the surface (above, on the left) and 

at the 20 m horizon (below, on the left); distribution of the free surface elevation (m) (above, on the 

right) and the pressure anomalies at the 20 m horizon (Pa) (below, on the right) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʘ ʚʦʜʳ ʠʟ 

ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ ʤʦʨʷ ʥʘ ʉɿʐ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʫ ʟʘʧʘʜʥʦʛʦ ʙʝʨʝʛʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʩ ʛʣʫʙʠʥʦʡ ʚʣʠʷʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʪ-

ʥʦʩʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʥʝ ʢʦʤʧʝʥʩʠʨʫʝʪ ʚ ʧʦʣʝ ʜʘʚʣʝʥʠʷ (ʚʪʦʨʦʡ ʯʣʝʥ ʚ ʧʨʘ-

ʚʦʡ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ (1)) ʵʬʬʝʢʪ ʚʦʟʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ (ʧʝʨʚʳʡ ʯʣʝʥ ʚ ʧʨʘ-

ʚʦʡ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ (1)). ɺ ʨʝʟʫʣʴʪʘʪʝ ʠ ʥʘ ʛʦʨʠʟʦʥʪʝ 20 ʤ, ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʘʚʣʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʫ ʙʝʨʝʛʘ, ʘ ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ ʪʝʯʝʥʠʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʪʝ-

ʯʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʶʛ. 


