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ʇʣʶʤʳ ʤʘʣʳʭ ʨʝʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ɸ.ɸ. ʆʩʘʜʯʠʝʚ 

ʀʥʩʪʠʪʫʪ ʦʢʝʘʥʦʣʦʛʠʠ ʠʤ. ʇ.ʇ ʐʠʨʰʦʚʘ ʈɸʅ 

ʃʘʙʦʨʘʪʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʠ ʚʦʜ ʩʫʰʠ 



ʃʘʙʦʨʘʪʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʩ 

ʚʦʜʘʤʠ ʩʫʰʠ 

ü ɺʣʠʷʥʠʝ ʩʪʦʢʘ ʤʘʣʳʭ ʨʝʢ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʧʨʦʮʝʩʩʳ: ʏʝʨʥʦʝ ʤʦʨʝ, 

ɹʘʣʪʠʡʩʢʦʝ ʤʦʨʝ, ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ʧʦʙʝʨʝʞʴʝ ʦ. ʊʘʡʚʘʥʴ, ʧʦʙʝʨʝʞʴʝ ʶʞʥʦʡ 

ɹʨʘʟʠʣʠʠ 

ü ɺʣʠʷʥʠʝ ʩʪʦʢʘ ʢʨʫʧʥʳʭ ʨʝʢ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʠ ʰʝʣʴʬʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ  

ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ: ʆʙʴ, ɽʥʠʩʝʡ, ʃʝʥʘ, ʍʘʪʘʥʛʘ, ʀʥʜʠʛʠʨʢʘ, ʂʦʣʳʤʘ, ɸʤʫʨ 

ü ʂʨʫʧʥʳʝ ʚʦʜʦʝʤʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ: ɸʨʘʣʴʩʢʦʝ ʤʦʨʝ, ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ʦʟ. 

ʀʩʩʳʢ-ʂʫʣʴ 

ü ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ü ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ü ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 



ʃʘʙʦʨʘʪʦʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʢʝʘʥʘ ʩ 

ʚʦʜʘʤʠ ʩʫʰʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʶʞʥʦʝ ʧʦʙʝʨʝʞʴʝ 

ɹʨʘʟʠʣʠʠ 
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ʤʦʨʝ 

ɸʨʘʣʴʩʢʦʝ 

ʤʦʨʝ 

ʦʟ. ʀʩʩʳʢ-

ʂʫʣʴ 
ʏʝʨʥʦʝ 

ʤʦʨʝ 

ɹʘʣʪʠʡʩʢʦʝ 

ʤʦʨʝ 

ʨʦʩʩʠʡʩʢʘʷ ɸʨʢʪʠʢʘ 



1. ʈʝʯʥʳʝ ʧʣʶʤʳ 



ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: 122 200 000 ʢʤ2 (82% ʧʣʦʱʘʜʠ ʩʫʰʠ) 
 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ: ~ 350 000 ʢʤ  

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʩʪʴʝʚʳʭ ʟʦʥ: ~ 4 000 ʢʤ 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ: 122 200 000 ʢʤ2 (82% ʧʣʦʱʘʜʠ ʩʫʰʠ) 
 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ: ~ 350 000 ʢʤ  

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʩʪʴʝʚʳʭ ʟʦʥ: ~ 4 000 ʢʤ 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 

ʈʝʯʥʳʝ ʫʩʪʴʷ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʠʙʨʝʞʥʳʝ ʟʦʥʳ ï çʫʟʢʦʝ ʤʝʩʪʦè 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʫʰʝʡ ʠ ʤʦʨʝʤ 

 

ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʛʣʘʚʥʘʷ ʧʨʠʯʠʥʘ ʠʟʫʯʝʥʠʷ ʵʪʠʭ ʨʘʡʦʥʦʚ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ. 

 

ʈʝʯʥʘʷ ʚʦʜʘ ʠ ʤʦʨʩʢʘʷ ʚʦʜʘ ʦʯʝʥʴ ʨʘʟʥʳʝ (ʩʦʣʝʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʦʥʥʦ-ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʠ 

ʪ.ʜ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʥʦʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʯʥʳʭ ʧʣʶʤʦʚ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ. 

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ. 

 

ʈʝʯʥʘʷ ʚʦʜʘ ʠ ʤʦʨʩʢʘʷ ʚʦʜʘ ʦʯʝʥʴ ʨʘʟʥʳʝ (ʩʦʣʝʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʦʥʥʦ-ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʠ 

ʪ.ʜ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʥʦʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʯʥʳʭ ʧʣʶʤʦʚ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ. 

 

ʉʦʣʝʥʦʩʪʴ ʚ ʨʝʯʥʦʤ ʧʣʶʤʝ ʥʠʞʝ, ʯʝʤ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʦʨʝ, ʠʟ-ʟʘ ʵʪʦʛʦ ʩʠʣʘ 

ʧʣʘʚʫʯʝʩʪʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʥʘʤʠʢʝ ʧʣʶʤʘ. ʈʝʯʥʦʡ ʧʣʶʤ ʠ ʦʢʨʫʞʘʶʱʝʝ 

ʤʦʨʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʜʠʥʘʤʠʢʫ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʩʦʣʝʥʦʩʪʠ.  

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʢʘ ʚʧʘʜʘʝʪ ʤʦʨʝ ʠ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʩʦʣʝʥʦʡ ʤʦʨʩʢʦʡ ʚʦʜʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʧʨʝʩʥʝʥʥʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ï ʨʝʯʥʦʡ ʧʣʶʤ. 

 

ʈʝʯʥʘʷ ʚʦʜʘ ʠ ʤʦʨʩʢʘʷ ʚʦʜʘ ʦʯʝʥʴ ʨʘʟʥʳʝ (ʩʦʣʝʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʠʦʥʥʦ-ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ, ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʠ 

ʪ.ʜ.). ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʤʥʦʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʯʥʳʭ ʧʣʶʤʦʚ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʫʞʘʶʱʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ. 

 

ʉʦʣʝʥʦʩʪʴ ʚ ʨʝʯʥʦʤ ʧʣʶʤʝ ʥʠʞʝ, ʯʝʤ ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʦʨʝ, ʠʟ-ʟʘ ʵʪʦʛʦ ʩʠʣʘ 

ʧʣʘʚʫʯʝʩʪʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʜʠʥʘʤʠʢʝ ʧʣʶʤʘ. ʈʝʯʥʦʡ ʧʣʶʤ ʠ ʦʢʨʫʞʘʶʱʝʝ 

ʤʦʨʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʜʠʥʘʤʠʢʫ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʩʦʣʝʥʦʩʪʠ.  

 

ʇʦʵʪʦʤʫ ʩʦʣʝʥʦʩʪʴ ï ʛʣʘʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʦ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʘʶʪ ʨʝʯʥʳʝ 

ʧʣʶʤʳ ʠ ʤʦʨʩʢʠʝ ʚʦʜʳ, ʪ.ʝ. ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʯʥʫʶ ʟʦʥʫ, ʛʜʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʨʝʯʥʦʡ ʧʣʶʤ ʠ ʥʘʯʠʥʘʝʪʩʷ ʤʦʨʩʢʘʷ ʚʦʜʘ.  

ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʝ 



ʈʝʯʥʳʝ ʧʣʶʤʳ 

ʇʣʶʤ ï ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ 

ʯʝʨʝʟ ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ, ʠʤʝʶʱʠʡ ʜʨʫʛʫʶ ʧʣʦʪʥʦʩʪʴ 



ʈʝʯʥʳʝ ʧʣʶʤʳ 

ʤʘʥʪʠʡʥʳʡ ʧʣʶʤ 

ʇʣʶʤ ï ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ 

ʯʝʨʝʟ ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ, ʠʤʝʶʱʠʡ ʜʨʫʛʫʶ ʧʣʦʪʥʦʩʪʴ 

ʛʘʟʦʚʳʡ ʧʣʶʤ 



ʈʝʯʥʳʝ ʧʣʶʤʳ 

ʨʝʯʥʦʡ ʧʣʶʤ 

ʇʣʶʤ ï ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ 

ʯʝʨʝʟ ʞʠʜʢʦʩʪʴ ʠʣʠ ʛʘʟ, ʠʤʝʶʱʠʡ ʜʨʫʛʫʶ ʧʣʦʪʥʦʩʪʴ 



ɻʣʘʚʘ 1. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʯʥʳʭ 

ʧʣʶʤʦʚ 

 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʆʙʲʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ (38 000 ʢʤ3 ʚ ʛʦʜ) ʥʝʟʥʘʯʠʪʝʣʝʥ ʢʘʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʤʦʤ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ (1 332 000 000 ʢʤ3), ʪʘʢ ʠ ʩ 

ʦʙʲʝʤʦʤ ʝʛʦ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ (66 600 000 ʢʤ3). 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʆʙʲʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ (38 000 ʢʤ3 ʚ ʛʦʜ) ʥʝʟʥʘʯʠʪʝʣʝʥ ʢʘʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʤʦʤ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ (1 332 000 000 ʢʤ3), ʪʘʢ ʠ ʩ 

ʦʙʲʝʤʦʤ ʝʛʦ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ (66 600 000 ʢʤ3). 

 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʣʝʛʯʝ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʨʘʩʪʝʢʘʶʪʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ ʥʘ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʚʣʠʷʶʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʦʙʣʘʩʪʝʡ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʨʝʯʥʳʭ ʧʣʶʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7% 

ʜʦ 21% ʧʣʦʱʘʜʠ ʚʩʝʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ. 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

ʆʙʲʝʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ (38 000 ʢʤ3 ʚ ʛʦʜ) ʥʝʟʥʘʯʠʪʝʣʝʥ ʢʘʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʲʝʤʦʤ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ (1 332 000 000 ʢʤ3), ʪʘʢ ʠ ʩ 

ʦʙʲʝʤʦʤ ʝʛʦ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ (66 600 000 ʢʤ3). 

 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʣʝʛʯʝ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʨʘʩʪʝʢʘʶʪʩʷ ʪʦʥʢʠʤ ʩʣʦʝʤ ʥʘ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠ ʚʣʠʷʶʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʨʠʙʨʝʞʥʳʭ ʤʦʨʩʢʠʭ ʦʙʣʘʩʪʝʡ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʨʝʯʥʳʭ ʧʣʶʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 7% 

ʜʦ 21% ʧʣʦʱʘʜʠ ʚʩʝʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ. 

 

ʈʝʯʥʦʡ ʩʪʦʢ ï ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʧʣʘʚʫʯʝʩʪʠ, ʪʝʨʨʠʛʝʥʥʦʡ ʚʟʚʝʩʠ, 

ʙʠʦʛʝʥʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥʘʭ ʤʦʨʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʨʝʯʥʳʝ ʧʣʶʤʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʤʥʦʛʠʝ 

ʬʠʟʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʢʝʘʥʝ. 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

10 km 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

2. ɹʦʣʴʰʠʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʤʘʩʰʪʘʙʝ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʷʭ: ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʠʦʛʝʥʥʳʡ ʮʠʢʣ, ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ, ʘʩʠʜʠʬʠʢʘʮʠʷ 

10 km 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

2. ɹʦʣʴʰʠʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʤʘʩʰʪʘʙʝ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʷʭ: ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʠʦʛʝʥʥʳʡ ʮʠʢʣ, ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ, ʘʩʠʜʠʬʠʢʘʮʠʷ 

10 km 
ʧʣʶʤ 

ʄʠʩʩʠʩʩʠʧʧʠ 

ʧʣʶʤ  

ɸʤʘʟʦʥʢʠ 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

2. ɹʦʣʴʰʠʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʤʘʩʰʪʘʙʝ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʷʭ: ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʠʦʛʝʥʥʳʡ ʮʠʢʣ, ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ, ʘʩʠʜʠʬʠʢʘʮʠʷ 

3. ʇʣʶʤʳ ʙʦʣʴʰʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʚʣʠʷʶʪ ʥʘ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʉʝʚʝʨʥʦʤ 

ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʘ ʘʣʴʙʝʜʦ ɿʝʤʣʠ ʠ ʧʣʘʥʝʪʘʨʥʳʡ ʢʣʠʤʘʪ 



ɺʣʠʷʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 

1. ʄʘʣʳʝ ʠ ʩʨʝʜʥʠʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ: 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʨʳʙʦʣʦʚʩʪʚʦ; ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜ; ʨʝʣʴʝʬ ʙʝʨʝʛʘ ʠ ʜʥʘ; ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

2. ɹʦʣʴʰʠʝ ʨʝʯʥʳʝ ʧʣʶʤʳ ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʚ ʤʘʩʰʪʘʙʝ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʷʭ: ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʠʦʛʝʥʥʳʡ ʮʠʢʣ, ʮʠʢʣ 

ʫʛʣʝʨʦʜʘ, ʘʩʠʜʠʬʠʢʘʮʠʷ 

3. ʇʣʶʤʳ ʙʦʣʴʰʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʚʣʠʷʶʪ ʥʘ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʉʝʚʝʨʥʦʤ 

ʃʝʜʦʚʠʪʦʤ ʦʢʝʘʥʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʘ ʘʣʴʙʝʜʦ ɿʝʤʣʠ ʠ ʧʣʘʥʝʪʘʨʥʳʡ ʢʣʠʤʘʪ 

10 km ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʴʜʘ ʠ ʘʣʴʙʝʜʦ ɿʝʤʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʣʝʥʦʩʪʠ 

ʠ ʩʪʨʘʪʠʬʠʢʘʮʠʷ 



ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ 

1. ʇʣʶʤ ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʦʪ ʤʝʟʦʤʘʩʰʪʘʙʥʦʛʦ ʜʦ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ (ʘʥʛʣʠʡʩʢʠʡ 

ʘʥʘʣʦʛ ï river plume) 



1. ʇʣʶʤ ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʦʪ ʤʝʟʦʤʘʩʰʪʘʙʥʦʛʦ ʜʦ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ (ʘʥʛʣʠʡʩʢʠʡ 

ʘʥʘʣʦʛ ï river plume) 

2. ʇʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʧʨʝʩʥʝʥʥʳʡ ʩʣʦʡ (ʦʧʨʝʩʥʝʥʥʘʷ 

ʣʠʥʟʘ) ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʦʪ ʩʝʟʦʥʥʦʛʦ ʜʦ ʤʝʞʛʦʜʦʚʦʛʦ (ʘʥʛʣʠʡʩʢʠʡ ʘʥʘʣʦʛ ï 

region of freshwater influence, ROFI) 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ 



1. ʇʣʶʤ ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʦʪ ʤʝʟʦʤʘʩʰʪʘʙʥʦʛʦ ʜʦ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ (ʘʥʛʣʠʡʩʢʠʡ 

ʘʥʘʣʦʛ ï river plume) 

2. ʇʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʦʧʨʝʩʥʝʥʥʳʡ ʩʣʦʡ (ʦʧʨʝʩʥʝʥʥʘʷ 

ʣʠʥʟʘ) ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʤʝʰʝʥʠʷ ʩ ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ 

ʦʪ ʩʝʟʦʥʥʦʛʦ ʜʦ ʤʝʞʛʦʜʦʚʦʛʦ (ʘʥʛʣʠʡʩʢʠʡ ʘʥʘʣʦʛ ï 

region of freshwater influence, ROFI) 

3. ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʝʥʠʷ ʩ 

ʤʦʨʩʢʠʤʠ ʚʦʜʘʤʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʤʘʩʰʪʘʙʝ ʦʪ 

ʚʥʫʪʨʠʚʝʢʦʚʦʛʦ ʜʦ ʜʦʣʛʦʧʝʨʠʦʜʥʦʛʦ ï ʩʪʨʫʢʪʫʨʘ ʠ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʝ 



2. ʇʣʶʤʳ ʤʘʣʳʭ ʨʝʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ 



ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ 



ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ʄʘʣʘʷ ʧʣʦʱʘʜʴ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ, ʤʘʣʳʡ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ.  



ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ʄʘʣʘʷ ʧʣʦʱʘʜʴ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ, ʤʘʣʳʡ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ.  

ʂʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ (ʜʦ 40-60Á) ʠ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʨʝʯʥʦʡ ʩʝʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʙʳʩʪʨʦʤʫ ʦʪʢʣʠʢʫ ʨʝʯʥʦʛʦ ʨʘʩʭʦʜʘ ʥʘ ʦʩʘʜʢʠ ʥʘ ʚʦʜʦʩʙʦʨʝ. 



1) 1-9.06.2006: ʨʝʢʠ ʄʝʟʳʙ, ɺʫʣʘʥ ʠ ʇʰʘʜʘ 

2) 2-5.05.2007: ʨʝʢʠ ʄʟʳʤʪʘ, ʉʦʯʠ, ʄʝʟʳʙ, 

ʊʫʘʧʩʝ, ɺʫʣʘʥ ʠ ʇʰʘʜʘ 

3) 7-13.11.2008: ʨʝʢʘ ɺʫʣʘʥ  

4) 20-27.05.2009: ʨʝʢʠ ʂʫʜʝʧʩʪʘ ʠ ʄʟʳʤʪʘ 

5) 25-30.05.2010: ʨʝʢʠ ʂʫʜʝʧʩʪʘ ʠ ʄʟʳʤʪʘ 

6) 25-31.05.2011: ʨʝʢʠ ʂʫʜʝʧʩʪʘ ʠ ʄʟʳʤʪʘ 

7) 15-19.05.2012: ʨʝʢʠ ʄʟʳʤʪʘ, ʂʫʜʝʧʩʪʘ, 

ʉʦʯʠ, ɹʠʪʭʘ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʦʙʝʨʝʞʴʝ ʏʝʨʥʦʛʦ ʤʦʨʷ 

8) 21-22.05.2012: ʨʝʢʠ ʂʦʜʦʨ, ɹʘʩʣʘ, 

ʂʝʣʘʩʫʨ, ʄʘʯʘʨʘ 

9) 30.11-1.12.2012: ʨʝʢʘ ʄʟʳʤʪʘ 

10) 20-29.05.2013: ʨʝʢʠ ʄʟʳʤʪʘ, ʂʫʜʝʧʩʪʘ, 

ʉʦʯʠ, ʍʦʩʪʘ ʠ ɹʠʪʭʘ 

11) 21-30.05.2014: ʨʝʢʠ ʄʟʳʤʪʘ, ʂʫʜʝʧʩʪʘ, 

ʉʦʯʠ ʠ ɹʠʪʭʘ 

12) 26-31.05.2015: ʨʝʢʠ ʄʟʳʤʪʘ, ʂʫʜʝʧʩʪʘ, 

ʉʦʯʠ, ʍʦʩʪʘ ʠ ɹʠʪʭʘ 



ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʶʤʘ 

1)    ʅʝʧʨʝʨʳʚʥʦ ʧʦ ʭʦʜʫ ʩʫʜʥʘ 

Å      ʧʨʦʪʦʯʥʘʷ CTD ʩʠʩʪʝʤʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝʥʦʩʪʴ, pH, 

ʤʫʪʥʦʩʪʴ, ʬʣʫʦʨʠʩʮʝʥʮʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ; 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ~10 ʤ); 

Å      ʋʌ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʣʠʜʘʨ (ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʟʚʝʩʠ, ʨʘʩʪʚʦʨʝʥʥʦʡ ʦʨʛʘʥʠʢʠ, ʭʣʦʨʦʬʠʣʣʘ ʘ; 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ~1 ʤ); 

2)    ɺʝʨʪʠʢʘʣʴʥʳʝ CTD ʟʦʥʜʠʨʦʚʘʥʠʷ; 

3)    ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ (pH, ɦ ʝʣʦʯʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ, ʬʦʩʬʘʪʦʚ, ʩʠʣʠʢʘʪʦʚ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, 

ʘʤʤʦʥʠʷ, ʪʷʞʝʣʳʡ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ); 

4)    ʂʦʤʧʦʥʝʥʪʳ ʩʝʩʪʦʥʘ (ʤʠʥʝʨʘʣʴʥʘʷ ʚʟʚʝʩʴ, ʜʝʪʨʠʪ,  

ʬʠʪʦʧʣʘʥʢʪʦʥ); 

ʀʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

5)    ɿʘʷʢʦʨʝʥʥʳʝ ʩʪʘʥʮʠʠ (ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ï 10 ʤʠʥ) 

Å      ʩʢʦʨʦʩʪʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ  

Å      ʫʩʪʴʝʚʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ 

6)    ʄʝʪʝʦʧʘʨʘʤʝʪʨʳ (ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ï 10 ʤʠʥ) 

Å      ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʪ.ʜ. 

 

ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 



ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʶʤʘ 

1)    ʅʝʧʨʝʨʳʚʥʦ ʧʦ ʭʦʜʫ ʩʫʜʥʘ 

Å      ʧʨʦʪʦʯʥʘʷ CTD ʩʠʩʪʝʤʘ (ʪʝʤʧʝʨʘʪʫʨʘ, ʩʦʣʝʥʦʩʪʴ, pH, 

ʤʫʪʥʦʩʪʴ, ʬʣʫʦʨʠʩʮʝʥʮʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʘ; 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ~10 ʤ); 

Å      ʋʌ ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʣʠʜʘʨ (ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʡ 

ʚʟʚʝʩʠ, ʨʘʩʪʚʦʨʝʥʥʦʡ ʦʨʛʘʥʠʢʠ, ʭʣʦʨʦʬʠʣʣʘ ʘ; 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ~1 ʤ); 

2)    ɺʝʨʪʠʢʘʣʴʥʳʝ CTD ʟʦʥʜʠʨʦʚʘʥʠʷ; 

3)    ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ (pH, ɦ ʝʣʦʯʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ, ʬʦʩʬʘʪʦʚ, ʩʠʣʠʢʘʪʦʚ, ʥʠʪʨʠʪʦʚ, ʥʠʪʨʘʪʦʚ, 

ʘʤʤʦʥʠʷ, ʪʷʞʝʣʳʡ ʤʝʪʘʣʣʦʚ, ʨʘʜʠʦʥʫʢʣʠʜʦʚ); 

4)    ʂʦʤʧʦʥʝʥʪʳ ʩʝʩʪʦʥʘ (ʤʠʥʝʨʘʣʴʥʘʷ ʚʟʚʝʩʴ, ʜʝʪʨʠʪ,  

ʬʠʪʦʧʣʘʥʢʪʦʥ); 

ʀʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

5)    ɿʘʷʢʦʨʝʥʥʳʝ ʩʪʘʥʮʠʠ (ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ï 10 ʤʠʥ) 

Å      ʩʢʦʨʦʩʪʠ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʨʠʜʦʥʥʳʭ ʪʝʯʝʥʠʡ  

Å      ʫʩʪʴʝʚʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ 

6)    ʄʝʪʝʦʧʘʨʘʤʝʪʨʳ (ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ï 10 ʤʠʥ) 

Å      ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʪ.ʜ. 

 

ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ: ɿʘʚʴʷʣʦʚ ʠ ʜʨ. ɻʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʫ ʫʩʪʴʝʚ ʤʘʣʳʭ ʨʝʢ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʏʝʨʥʦʛʦ ʤʦʨʷ. ʆʢʝʘʥʦʣʦʛʠʷ. 2014.  



ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 









ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 



˽ͪͦͭͦ;ͤ͊Ύ ͙͔͙͔ͣͪͭ͘͡Έͤ͊Ύ ͙͔ͫͫͭͣ͊ 

͔͔̇ͤͭͪͦ͋͗ͤ·͚ ͤ͊ͫͦͫ ˴͔͚͔ͦͤͭͤͪ ͫ ͦͤ͒ͦͣ͘ SBE 911 

̂͡Έͭͪ͊ͺ͙͔͍ͦͭͦ͡·͚ 
ͺ͔ͯͦͪͫ͡ͼ͔ͤͭͤ·͚ ͙͒͊ͪ͡ ̂ ̅-˶9 

ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 



ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 



ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 



ʅʘʪʫʨʥʳʝ ʠʟʤʝʨʝʥʠʷ 

͍̅ͦͤͦ·͔ ͔ͭ;͔͙ͤΎ 

ˤ͔͔ͭͪ 



˿͚͊͒͡ 13 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



˿͚͊͒͡ 14 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



˿͚͊͒͡ 15 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



˿͚͊͒͡ 16 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



˿͚͊͒͡ 17 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



˿͚͊͒͡ 18 ͙ ͘ 30 

ʉʧʫʪʥʠʢʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ 



ʇʣʶʤʳ ʤʘʣʳʭ ʨʝʢ ʏʝʨʥʦʛʦ ʤʦʨʷ 



3. ʇʣʶʤʳ ʤʘʣʳʭ ʨʝʢ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ 

ʧʨʠ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʠ ʧʘʚʦʜʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 



ʈʝʯʥʦʡ ʩʪʦʢ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʘʚʦʜʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

ɺ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʚʟʚʝʩʠ ʚʳʥʦʩʠʪʩʷ 

ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ (ʄʟʳʤʪʘ, ʇʩʦʫ, ʐʘʭʝ ʠ ʉʦʯʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʣʠʷʥʠʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʥʘ ʧʨʠʙʨʝʞʥʳʝ ʚʦʜʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. 



ʈʝʯʥʦʡ ʩʪʦʢ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʧʘʚʦʜʢʦʚʳʭ 

ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

4.12.2010 23.12.2010 25.12.2010 

15-25 ʨʘʟ ʚ ʛʦʜ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ (ʥʘ ʧʦʨʷʜʢʠ) ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʘ ʨʝʢ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʩʠ ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʡ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʦʞʜʴ 31 ʠʶʣʷ ï 1 ʘʚʛʫʩʪʘ 1991 ʚʳʟʚʘʣ ʧʦʚʳʰʝʥʠʝ ʩʪʦʢʘ ʨ. 

ʊʫʘʧʩʝ ʦʪ 0.8 ʜʦ 2300 ʤ3/ʩ ʤʝʥʝʝ ʯʝʤ ʟʘ 5 ʯʘʩʦʚ, ʩʧʘʜ ʩʪʦʢʘ ʧʨʦʜʦʣʞʘʣʩʷ 3 ʜʥʷ.  

ʉʪʦʢ ʚʦ ʚʨʝʤʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʘʚʦʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 65-80% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʤʘʣʳʭ ʨʝʢ. 
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͍͔ ͙ͪͭ͊͟͡Έ͔ͤͦ 
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+ 
͎͙͔ͪ͊͒ͤͭ ͍͔͙͒͊ͤ͡Ύ 
= 

͔͙͔ͯͫͦͪͤ͟ ;͙͊ͫͭͼ· 

ʈʝʯʥʦʡ ʧʣʶʤ ï ʙʘʣʘʥʩ ʩʠʣ 



˿ͻ͔ͣ͊ ͙ͫ͡Σ ͍͔͚͍ͦ͒ͫͭͯ͘Ό΅͙ͻ ͤ͊ Ή͔͔ͣͤͭ͊ͪͤͯ͡Ό ;͙͊ͫͭͼͯ ͨ͡Όͣ͊ 

͙͔ͤͭͪͨͦ͡Ύͼ͙Ύ 

͍͔͙ͪͭ͊͟͡Έ͔ͤͦ 
͔͙͔ͭͪͤ 

͙ͫ͊͡ ͔͙ͭͪͤΎ 
͍͔ͭͪ͊ 

͙ͫ͊͡ ͎͙͔ͪ͊͒ͤͭ͊ 
͍͔͙͒͊ͤ͡Ύ 

͙ͫ͊͡ 
˴͙͙ͦͪͦͫ͊͡ 

͎͙ͦͪͦͤͭ͊͘͡Έ͔ͤͦ 
͔͙͔ͭͪͤ 

͔ͫͦͤͦͫͭͤ͊͡Ύ       ͙͒ͺͺ͙ͯ͘Ύ 

ͫͦͪͦͫͭ͟Έ ;͙͊ͫͭͼ· 

͔͙͔ͯͫͦͪͤ͟ 
;͙͊ͫͭͼ· 

͔͙͍ͫͣͦ͒ͪͦ͊ͤͤ͡·͔ 
;͙͊ͫͭͼ· 

͙͔ͤͭͪͨͦ͡Ύͼ͙Ύ ͤ͊ 
ͨ͡Ό͔ͣ 

STRiPE: ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʯʥʦʛʦ ʧʣʶʤʘ 

͍͔͙͔̂ͪ͊ͤͤ ͫͦͻ͔͙ͪ͊ͤͤΎ ͙ͣͨͯ͡Έͫ͊ ͒͡Ύ ;͙͊ͫͭͼ· 
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͍͔͙͒͊ͤ͡Ύ 



˿ͻ͔ͣ͊ ͙ͫ͡Σ ͍͔͚͍ͦ͒ͫͭͯ͘Ό΅͙ͻ ͤ͊ Ή͔͔ͣͤͭ͊ͪͤͯ͡Ό ;͙͊ͫͭͼͯ ͨ͡Όͣ͊ 
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͍͔͙͔̂ͪ͊ͤͤ ͫͦͻ͔͙ͪ͊ͤͤΎ ͙ͣͨͯ͡Έͫ͊ ͒͡Ύ ;͙͊ͫͭͼ· 

͍͔͙ͪͭ͊͟͡Έ͔ͤͦ 
͔͙͔ͭͪͤ ͎͙ͦͪͦͤͭ͊͘͡Έ͔ͤͦ ͔͙͔ͭͪͤ 

͔͙͔ͭͪͤ 
͍͔ͭͪ͊ 

͙ͫ͊͡ 
˴͙͙ͦͪͦͫ͊͡ 

͙ͫ͊͡ ͎͙͔ͪ͊͒ͤͭ͊ 
͍͔͙͒͊ͤ͡Ύ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ: Osadchiev and Zavialov. Lagrangian model of a surface-advected 

river plume. Continental Shelf Research. 2013.  

STRiPE: ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʯʥʦʛʦ ʧʣʶʤʘ 



ˤͻͦ͒ͤ·͔ ͔ͨ͊ͪ͊ͣͭͪ·Υ ͍͔͔ͭͪΣ 
ͺ͍ͦͤͦ͊Ύ ͼ͙ͪͯ͟͡Ύͼ͙ΎΣ ͔ͪ;͚ͤͦ 
ͪ͊ͫͻͦ͒ 

͔́ͯͪ͋ͯͤͭͤͦͫͭ͡ΈΥ ͫͻ͔ͣ͊ ͫͯ͡;͚͊ͤ·ͻ 
͙͚͋ͯ͗͒͊ͤ͡ 

˥͙ͦͪͦͤͭ͊͘͡Έͤ͊Ύ ͙͒ͺͺ͙ͯ͘Ύ: 
ͺͦͪͣͯ͊͡ ˿͎͙͎ͣ͊ͦͪͤͫͦͦ͟ 

ˤ͔͙ͪͭ͊͟͡Έͤ͊Ύ ͙͒ͺͺ͙ͯ͘Ύ: ~(1-Ri2)3 

ˢ͔͙͚͒ͪͫ͟͡  
͚ͪ͊ͦͤ ό͎Φ ˿ͦ;͙ύ 

ͪΦ ˸͘·ͣͭ͊ 

STRiPE: ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʨʝʯʥʦʛʦ ʧʣʶʤʘ 



STRiPE + INMOM 

INMOM: ʄʝʟʦʤʘʩʰʪʘʙʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʏʝʨʥʦʛʦ ʤʦʨʷ ʩ 

ʧʦʚʳʰʝʥʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʫ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

 

STRiPE: ʉʫʙʤʝʟʦʤʘʩʰʪʘʙʥʘʷ ʜʠʥʘʤʠʢʘ ʨʝʯʥʳʭ ʧʣʶʤʦʚ 



ʊʝʨʨʠʛʝʥʥʘʷ ʚʟʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʘʩʩʠʚʥʳʡ ʪʨʘʩʩʝʨ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʤʦʨʝ ʩ 

ʨʝʯʥʳʤ ʩʪʦʢʦʤ. ɺʥʘʯʘʣʝ ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ ʟʘʜʘʝʪʩʷ ʧʦʣʝʤ ʩʢʦʨʦʩʪʝʡ ʧʣʶʤʘ, 

ʟʘʜʘʚʘʝʤʳʡ ʤʦʜʝʣʴʶ STRiPE. ʇʦʩʣʝ ʦʩʝʜʘʥʠʷ ʚʟʚʝʩʠ ʥʠʞʝ ʛʨʘʥʠʮʳ ʧʣʶʤʘ ʠ ʤʦʨʷ, 

ʝʝ ʧʝʨʝʥʦʩ ʟʘʜʘʝʪʩʷ ʧʦʣʝʤ ʩʢʦʨʦʩʪʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʦʨʷ, ʟʘʜʘʚʘʝʤʳʡ ʤʦʜʝʣʴʶ 

INMOM. 

STRiPE + INMOM + ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ 

ʆʩʝʜʘʥʠʝ ʚʟʚʝʩʠ: ʟʘʢʦʥ ʉʪʦʢʩʘ  

+ ʧʦʧʨʘʚʢʘ ʥʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʴ 



ʊʝʨʨʠʛʝʥʥʘʷ ʚʟʚʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʘʩʩʠʚʥʳʡ ʪʨʘʩʩʝʨ, ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʤʦʨʝ ʩ 

ʨʝʯʥʳʤ ʩʪʦʢʦʤ. ɺʥʘʯʘʣʝ ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ ʟʘʜʘʝʪʩʷ ʧʦʣʝʤ ʩʢʦʨʦʩʪʝʡ ʧʣʶʤʘ, 

ʟʘʜʘʚʘʝʤʳʡ ʤʦʜʝʣʴʶ STRiPE. ʇʦʩʣʝ ʦʩʝʜʘʥʠʷ ʚʟʚʝʩʠ ʥʠʞʝ ʛʨʘʥʠʮʳ ʧʣʶʤʘ ʠ ʤʦʨʷ, 

ʝʝ ʧʝʨʝʥʦʩ ʟʘʜʘʝʪʩʷ ʧʦʣʝʤ ʩʢʦʨʦʩʪʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʦʨʷ, ʟʘʜʘʚʘʝʤʳʡ ʤʦʜʝʣʴʶ 

INMOM. 

STRiPE + INMOM + ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ 

ʆʩʝʜʘʥʠʝ ʚʟʚʝʩʠ: ʟʘʢʦʥ ʉʪʦʢʩʘ  

+ ʧʦʧʨʘʚʢʘ ʥʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ: Osadchiev et al. Transport and bottom accumulation of fine river 

sediments under typhoon conditions and associated submarine landslides. Natural 

Hazards and Earth System Sciences. 2016 



ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ STRiPE 

 

ʚʝʪʝʨ: ʤʦʜʝʣʴ WRF 

ʧʨʠʙʨʝʞʥʘʷ ʮʠʨʢʫʣʷʮʠʷ: ʤʦʜʝʣʴ INMOM 

ʨʝʯʥʦʡ ʨʘʩʭʦʜ: ? 

STRiPE + INMOM + ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ 



Q 

Ű 

ʨʝʯʥʦʡ ʨʘʩʭʦʜ = Q ʤ3/ʩ 

ʄʦʜʝʣʴ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʤʘʣʳʭ ʨʝʢ 



ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʷʤʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʩʪʦʢʘ ʥʘ ʛʠʜʨʦʧʦʩʪʝ 

ʨ. ʄʟʳʤʪʘ: 77 ʪʦʯʝʢ, ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ï 15% 

ʄʦʜʝʣʴ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʤʘʣʳʭ ʨʝʢ 



77 ʜʥʝʡ, ʩʨʝʜʥʷʷ ʦʰʠʙʢʘ ï 15% ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ: Osadchiev. A method for quantifying freshwater discharge rates 

from satellite observations and Lagrangian numerical modeling of river plumes. 

Environmental Research Letters. 2013.  

ʄʦʜʝʣʴ ʨʘʩʯʝʪʘ ʨʘʩʭʦʜʘ ʤʘʣʳʭ ʨʝʢ 



ʈʘʩʯʝʪ ʨʘʩʭʦʜʘ ʤʘʣʳʭ ʨʝʢ 

25 ʤʘʷ ï 4 ʠʶʣʷ 2011  



ʈʘʩʯʝʪ ʨʘʩʭʦʜʘ ʤʘʣʳʭ ʨʝʢ 

ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ 

ɺ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʩʥʦʡ ʚʦʜʳ (65-85%) ʚʳʥʦʩʠʪʩʷ 

ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ (ʄʟʳʤʪʘ, ʇʩʦʫ, ʐʘʭʝ ʠ ʉʦʯʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʢʣʘʜ 

ʙʦʣʝʝ ʤʝʣʢʠʭ ʨʝʢ ʥʝʟʥʘʯʠʪʝʣʝʥ. ɺʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʜʦʣʷ ʩʪʦʢʘ 

ʤʘʣʳʭ ʨʝʢ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ, ʚʧʣʦʪʴ ʜʦ 80%. 



INMOM: ʚʝʨʠʬʠʢʘʮʠʷ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʡ  

ʚ ʠʶʥʝ 2011 ʛʦʜʘ ʥʘ  

ʛʣʫʙʠʥʝ 10 ʤ 

ʦʙʱʘʷ ʩʭʝʤʘ ʮʠʨʢʫʣʷʮʠʠ 

ʏʝʨʥʦʛʦ ʤʦʨʷ 



STRiPE + INMOM: ʚʝʨʠʬʠʢʘʮʠʷ 
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STRiPE + INMOM + ʧʝʨʝʥʦʩ ʚʟʚʝʩʠ: 

ʚʝʨʠʬʠʢʘʮʠʷ 
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ʈʝʯʥʦʡ ʩʪʦʢ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 
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ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ 

ʛʝʦʩʪʨʦʬʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ  

ʈʝʯʥʦʡ ʩʪʦʢ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 
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ʚʜʦʣʴʙʝʨʝʛʦʚʦʝ 

ʛʝʦʩʪʨʦʬʠʯʝʩʢʦʝ 

ʪʝʯʝʥʠʝ  

ʈʝʯʥʦʡ ʩʪʦʢ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

ʇʨʠ ʧʘʚʦʜʢʝ ʚʜʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʴʷ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩʧʣʦʰʥʘʷ ʧʦʣʦʩʘ 

ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʥʠʞʝʥʥʦʡ ʩʦʣʝʥʦʩʪʴʶ ʠ ʧʦʚʳʰʝʥʥʦʡ ʤʫʪʥʦʩʪʴʶ. ʕʪʘ 

ʧʦʣʦʩʘ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʘʚʦʜʢʘ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʧʝʨʝʥʦʩ, ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʦʩʘʞʜʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ. 



ʇʝʨʝʥʦʩ ʚʟʚʝʩʠ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

1 ʠʶʣʷ 

2011 ʛʦʜʘ 

ʨʝʘʣʴʥʳʡ ʩʪʦʢ ʦʩʨʝʜʥʝʥʥʳʡ ʩʪʦʢ 



ʨʝʘʣʴʥʳʡ ʩʪʦʢ ʦʩʨʝʜʥʝʥʥʳʡ ʩʪʦʢ 

ʦʩʝʜʘʥʠʝ 

ʪʝʨʨʠʛʝʥʥʦʡ 

ʚʟʚʝʩʠ ʥʘ ʜʥʦ 

ʇʝʨʝʥʦʩ ʚʟʚʝʩʠ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 



ʨʝʘʣʴʥʳʡ ʩʪʦʢ ʦʩʨʝʜʥʝʥʥʳʡ ʩʪʦʢ 

ʦʩʝʜʘʥʠʝ 

ʪʝʨʨʠʛʝʥʥʦʡ 

ʚʟʚʝʩʠ ʥʘ ʜʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʟʚʝʩʠ ʚʜʦʣʴ ʙʝʨʝʛʘ 

ʇʝʨʝʥʦʩ ʚʟʚʝʩʠ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 



ʦʩʝʜʘʥʠʝ 

ʪʝʨʨʠʛʝʥʥʦʡ 

ʚʟʚʝʩʠ ʥʘ ʜʥʦ 

ʇʝʨʝʥʦʩ ʚʟʚʝʩʠ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʦʩʳ ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʡ ʜʠʩʩʠʧʘʮʠʠ ʨʝʯʥʳʭ 

ʧʣʶʤʦʚ, ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʚʳʥʦʩʫ ʤʝʣʢʦʡ ʚʟʚʝʩʠ ʚ ʛʣʫʙʦʢʫʶ ʯʘʩʪʴ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʦʩʘʞʜʝʥʠʶ 

ʚʟʚʝʩʠ ʥʘ ʧʨʦʪʷʞʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ. 



ʨʝʘʣʴʥʳʡ ʩʪʦʢ ʦʩʨʝʜʥʝʥʥʳʡ ʩʪʦʢ 

ʦʩʝʜʘʥʠʝ 

ʪʝʨʨʠʛʝʥʥʦʡ 

ʚʟʚʝʩʠ ʥʘ ʜʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʚʟʚʝʩʠ ʚʜʦʣʴ ʙʝʨʝʛʘ 

ʇʝʨʝʥʦʩ ʚʟʚʝʩʠ ʧʨʠ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʧʘʚʦʜʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ: Osadchiev and Korshenko. Small river plumes off the northeastern 

coast of the Black Sea under average climatic and flooding discharge conditions. 

Ocean Science. 2017.  



ɺʳʚʦʜʳ 

1. ʉʦʟʜʘʥʘ ʠ ʚʝʨʠʬʠʮʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʚʳʥʦʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʠ ʦʩʝʜʘʥʠʷ ʚʟʚʝʰʝʥʥʳʭ ʠ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʧʨʠʙʨʝʞʥʫʶ ʟʦʥʫ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʝʨʥʦʛʦ 

ʤʦʨʷ ʩ ʤʘʪʝʨʠʢʦʚʳʤ ʩʪʦʢʦʤ. 

2. ʈʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʨʘʩʭʦʜʘ 20 ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ ʚ ʥʘʯʘʣʝ ʣʝʪʘ 2011 ʛʦʜʘ. 

3. ɺ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ 

ʚʟʚʝʩʠ ʚʳʥʦʩʠʪʩʷ ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ (ʄʟʳʤʪʘ, ʇʩʦʫ, 

ʐʘʭʝ ʠ ʉʦʯʠ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʢʣʘʜ ʙʦʣʝʝ ʤʝʣʢʠʭ ʨʝʢ ʥʝʟʥʘʯʠʪʝʣʝʥ. 

ʈʝʯʥʘʷ ʚʟʚʝʩʴ ʦʩʘʞʜʘʝʪʩʷ ʥʘ ʜʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʤʝʣʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ 

ʰʝʣʴʬʘ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʫʩʪʴʷʤ ʢʨʫʧʥʳʭ ʨʝʢ. 

4. ɺʦ ʚʨʝʤʷ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʪʦʢʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʣʳʭ ʨʝʢ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʣʦʩʘ 

ʦʧʨʝʩʥʝʥʥʳʭ ʚʦʜ. ʕʪʘ ʧʦʣʦʩʘ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʥʝʡ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʘʚʦʜʢʘ. ɽʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʩʘʞʜʝʥʠʶ ʚʟʚʝʩʠ ʥʘ ʧʨʦʪʷʞʝʥʥʳʭ ʧʨʠʙʨʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʏʝʨʥʦʛʦ ʤʦʨʷ. 
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