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ɸɺʊʆʈʉʂʀ ɽʂʀʇ 

 Ăɸʅɸʃʀɿ ʀ ʆʎɽʅʂɸ ʅɸ ʈʀʉʂɸ ʀ ʋʗɿɺʀʄʆʉʊʊɸ ʅɸ 

ʉɽʂʊʆʈʀʊɽ ɺ ɹʒʃɻɸʈʉʂɸʊɸ ʀʂʆʅʆʄʀʂɸ ʆʊ 

ʂʃʀʄɸʊʀʏʅʀʊɽ ʇʈʆʄɽʅʀñ - ʆɹʑɸ ʏɸʉʊ: 

ʧʨʦʬ. ʜ-ʨ ɸʥʪʦʥ ʇʦʧʦʚ: 

¶ ʉʧʠʩʲʢ ʩ ʪʦʯʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʦʥʷʪʠʷ 

¶ ʂʣʠʤʘʪʠʯʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ɹʲʣʛʘʨʠʷ ï ʢʘʢ ʱʝ ʩʝ ʠʟʤʝʥʠ ʢʣʠʤʘʪʲʪ ʚ ʦʪʜʝʣʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜʘ 2020/30 ʠ ʜʦ 2050 ʛ. 

¶ ʇʨʠʣʦʞʝʥʠʷ 

ʧʨʦʬ. ʜ-ʨ ʄʘʨʠʷʥʘ ʅʠʢʦʣʦʚʘ: 

¶ ʉʧʠʩʲʢ ʩ ʪʦʯʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʦʥʷʪʠʷ  

¶ ʋʚʦʜ ʩ ʠʟʣʘʛʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʮʝʣʠʪʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʨʠʩʢʘ 

¶ ʆʧʠʩʘʥʠʝ ʠ ʘʥʘʣʠʟ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʤʝʪʦʜ. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʝʢʩʪʨʝʤʥʠ ʷʚʣʝʥʠʷ ʠ 

ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ  

¶ ɸʥʘʣʠʟ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʙʝʜʩʪʚʠʷ ʚ ɹʲʣʛʘʨʠʷ ï ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʝʥʜʝʥʮʠʠ ʚ 

ʧʦʷʚʘʪʘ ʠʤ, ʩʚʲʨʟʘʥʠ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ  

¶ ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʧʦʚʣʠʷʚʘʪ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʙʝʜʩʪʚʠʷ ʠ 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʚʨʲʟʢʘʪʘ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

¶ ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʦʪ ʧʦʷʚʘʪʘ ʥʘ ʙʝʜʩʪʚʠʷ, ʩʚʲʨʟʘʥʠ ʩ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ  

ʜʦʮ. ʜ-ʨ ʉʪʝʣʠʷʥ ɼʠʤʠʪʨʦʚ: 

¶ ɸʥʘʣʠʟ ʥʘ ʧʦʜʭʦʜʠʪʝ, ʧʨʠʣʘʛʘʥʠ ʚ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʦʮʝʥʢʘʪʘ 

  

ɸʥʘʣʠʟʲʪ, ʧʨʝʜʤʝʪ ʥʘ ʜʦʛʦʚʦʨʘ, ʩʝ ʬʠʥʘʥʩʠʨʘ ʯʨʝʟ ʧʨʦʝʢʪ ʧʦ ʧʨʠʦʨʠʪʝʪʥʘ ʦʩ 4 Ăʊʝʭʥʠʯʝʩʢʘ 

ʧʦʤʦʱñ ʥʘ ʦʧʝʨʘʪʠʚʥʘ ʧʨʦʛʨʘʤʘ Ăʆʢʦʣʥʘ ʩʨʝʜʘ 2007-2013 ʛ.ñ, ʦʜʦʙʨʝʥ ʟʘ ʬʠʥʘʥʩʠʨʘʥʝ ʩʲʩ 

ʟʘʧʦʚʝʜ ʥʘ ʄʠʥʠʩʪʲʨʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʙʝʟʚʲʟʤʝʟʜʥʘ 

ʬʠʥʘʥʩʦʚʘ ʧʦʤʦʱ. 

 

ɼʦʢʫʤʝʥʪʲʪ ʝ ʨʘʟʨʘʙʦʪʝʥ ʩ ʬʠʥʘʥʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʬʦʥʜ ʟʘ ʨʝʛʠʦʥʘʣʥʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ɽʉ ʯʨʝʟ ʦʧʝʨʘʪʠʚʥʘ ʧʨʦʛʨʘʤʘ Ăʆʢʦʣʥʘ ʩʨʝʜʘ 2007-2013ʛ.ñ 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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I. ʆɹʑɸ ʏɸʉʊ 

1. ʉʧʠʩʲʢ ʩ ʪʦʯʥʠ ʜʝʬʠʥʠʮʠʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʦʥʷʪʠʷ 

ɸʜʘʧʪʘʮʠʷ (ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ) ï ʧʨʦʮʝʩ ʥʘ ʧʨʠʩʧʦʩʦʙʷʚʘʥʝ ʢʲʤ 

ʥʘʩʪʦʷʱʠʪʝ ʠʣʠ ʙʲʜʝʱʠ ʢʣʠʤʘʪʠʯʥʠ ʫʩʣʦʚʠʷ ʠ ʝʬʝʢʪʲʪ ʦʪ ʪʷʭ, ʩ ʮʝʣ ʜʘ ʩʝ ʥʘʤʘʣʷʪ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʠʣʠ ʜʘ ʩʝ ʫʩʚʦʷʪ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ, ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʪʷʭ; 

ɸʜʘʧʪʘʮʠʦʥʝʥ ʢʘʧʘʮʠʪʝʪ - ʧʦʪʝʥʮʠʘʣ ʥʘ ʩʠʩʪʝʤʘʪʘ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ 

ʧʨʦʤʝʥʠʪʝ; 

ɸʥʘʣʠʟ ʥʘ ʨʠʩʢʘ - ʠʟʚʲʨʰʚʘ ʩʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ ʥʝʛʦʚʠʪʝ 

ʩʲʩʪʘʚʷʱʠ ʝʣʝʤʝʥʪʠ: ʦʧʘʩʥʦʩʪ, ʝʢʩʧʦʥʠʨʘʥʦʩʪ ʠ ʫʷʟʚʠʤʦʩʪ. ɺʢʣʶʯʚʘ ʠ  ʘʥʘʣʠʟ ʥʘ 

ʨʝʘʢʮʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʨʠ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʙʝʜʩʪʚʠʝʪʦ ʠ ʥʘ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʥʝʛʦ; 

ɺʘʣʝʞ, ʝʢʩʪʨʝʤʝʥ - ʤʘʢʩʠʤʘʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʘʣʝʞʘ ʥʘ ʜʘʜʝʥʦ ʤʷʩʪʦ ʟʘ 24h, 

ʢʦʠʪʦ ʥʝ ʩʘ ʙʠʣʠ ʥʘʜʚʠʰʘʚʘʥʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʨʝʤʝ; 

ɺʘʣʝʞ, ʠʥʪʝʥʟʠʚʝʥ - ʚʘʣʝʞ ʩ ʠʥʪʝʥʟʠʪʝʪ ʥʘʜ 0,18 mm/min; 

ɺʘʣʝʞ, ʧʦʨʦʝʥ - ʚʘʣʝʞ ʩ ʜʝʥʦʥʦʱʥʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʘ ʦʪ ʥʘʜ 20-25 mm/24h, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʚʘʣʝʞʘ; 

ɽʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʷ ï ʩʫʤʘʨʥʦ ʠʟʧʘʨʝʥʠʝ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ (ʚʦʜʠ, ʧʦʯʚʠ, 

ʨʘʩʪʠʪʝʣʥʦʩʪ); 

ɽʨʦʟʠʷ - ʧʨʦʮʝʩ ʥʘ ʨʘʟʨʫʰʘʚʘʥʝ ʥʘ ʩʢʘʣʠʪʝ ʠ ʧʦʯʚʠʪʝ ʧʦʜ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʪʝʯʘʱʠʪʝ ʚʦʜʠ; 

ɽʢʦʩʠʩʪʝʤʥʠ ʩʪʦʢʠ ʠ ʫʩʣʫʛʠ ï ʫʩʣʦʚʠʷʪʘ ʠ ʧʨʦʮʝʩʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ ʧʨʠʨʦʜʥʠʪʝ 

ʝʢʦʩʠʩʪʝʤʠ ʧʦʜʲʨʞʘʪ ʠ ʦʩʠʛʫʨʷʚʘʪ ʯʦʚʝʰʢʠʷ ʞʠʚʦʪ; 

ɿʘʩʫʰʘʚʘʥʝ ï ʧʝʨʠʦʜ ʙʝʟ ʚʘʣʝʞ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘʡ-ʤʘʣʢʦ 10 ʜʝʥʦʥʦʱʠʷ. 

ɿʘʩʫʰʘʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʝʟ ʚʩʠʯʢʠ ʩʝʟʦʥʠ. ʂʨʠʪʝʨʠʡ ʟʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʟʘʩʫʰʣʠʚʦʩʪ ʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʧʨʦʜʫʢʪʠʚʥʘ ʚʣʘʛʘ ʚ ʢʦʨʝʥʦʦʙʠʪʘʝʤʠʷ ʧʦʯʚʝʥ ʩʣʦʡ (0-20ʩʤ). 

ʇʨʠ ʩʪʦʡʥʦʩʪʠ ʤʝʞʜʫ 10 ʠ 20 mm ʧʨʦʮʝʩʲʪ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʟʘʩʫʰʘʚʘʥʝ. ʇʦʥʠʞʘʚʘʥʝʪʦ 

ʥʘ ʚʣʘʛʘʪʘ ʧʦʜ 60 mm ʚ ʝʜʥʦʤʝʪʨʦʚʠʷ ʧʦʯʚʝʥ ʩʣʦʡ ʝ ʙʝʣʝʛ ʟʘ ʤʥʦʛʦ ʩʠʣʥʘ ʩʫʰʘ; 

ɿʘʣʠʚʥʘ ʪʝʨʘʩʘ - ʠʚʠʮʘ ʦʪ ʦʪʥʦʩʠʪʝʣʥʦ ʨʘʚʥʘ ʬʦʨʤʘ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, 

ʦʛʨʘʞʜʘʱʘ ʚʦʜʥʦʪʦ ʪʝʯʝʥʠʝ ʠ ʟʘʣʠʚʘʥʘ ʦʪ ʥʝʛʦ ʧʨʠ ʚʠʩʦʢʠ ʚʦʜʠ; 

ʀʟʤʝʥʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ ï ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʥʦʚʦ 

ʨʘʚʥʦʚʝʩʥʦ ʩʲʩʪʦʷʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʨʘʟʣʠʯʥʠ ʦʪ ʧʨʝʜʭʦʜʥʦʪʦ ʤʥʦʛʦʛʦʜʠʰʥʠ 

ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ; 

ʂʘʪʘʩʪʨʦʬʘ, ʝʢʦʣʦʛʠʯʥʘ - ʪʨʘʡʥʦ, ʥʘʡ-ʯʝʩʪʦ ʥʝʦʙʨʘʪʠʤʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ  

ʢʘʯʝʩʪʚʝʥʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ, ʟʘʩʷʛʘʱʦ ʦʙʰʠʨʥʠ ʪʝʨʠʪʦʨʠʠ ʠʣʠ 
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ʘʢʚʘʪʦʨʠʠ, ʢʦʝʪʦ ʥʘʜʭʚʲʨʣʷ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʟʘ ʩʘʤʦʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʠ 

ʧʨʠʯʠʥʷʚʘ ʪʷʭʥʦʪʦ ʨʘʟʨʫʰʘʚʘʥʝ ʠ ʟʘʤʷʥʘʪʘ ʠʤ ʩ ʜʨʫʛ ʪʠʧ ʝʢʦʩʠʩʪʝʤʠ; 

Kʣʠʤʘʪʠʯʥʘ aʥʦʤʘʣʠʷ ï ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʷ ʝʣʝʤʝʥʪ ʥʘ 

ʜʘʜʝʥʦ ʤʷʩʪʦ ʠ ʩʨʝʜʥʘʪʘ ʤʫ ʩʪʦʡʥʦʩʪ, ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʜʘʜʝʥʘ ʛʝʦʛʨʘʬʩʢʘ ʰʠʨʠʥʘ; 

ʂʣʠʤʘʪʠʯʥʠ ʢʦʣʝʙʘʥʠʷ - ʢʣʠʤʘʪʠʯʥʠ ʬʣʫʢʪʫʘʮʠʠ, ʟʘ ʢʦʠʪʦ ʝ ʭʘʨʘʢʪʝʨʥʦ 

ʢʦʣʝʙʘʥʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʧʨʦʤʝʥʣʠʚʘ ʤʝʞʜʫ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ, ʢʘʪʦ 

ʧʨʝʭʦʜʲʪ ʦʪ ʝʜʥʘʪʘ ʢʲʤ ʜʨʫʛʘʪʘ ʩʪʘʚʘ ʧʨʝʟ ʨʝʛʫʣʷʨʥʠ ʠʣʠ ʥʝʨʝʛʫʣʷʨʥʠ ʠʥʪʝʨʚʘʣʠ ʦʪ 

ʚʨʝʤʝ. ʊʝ  ʦʪʨʘʟʷʚʘʪ ʚʨʝʤʝʥʥʠ, ʤʘʢʘʨ ʠ ʧʦʥʷʢʦʛʘ ʤʥʦʛʦ ʛʦʣʝʤʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ; 

ʂʣʠʤʘʪʠʯʥʠ ʬʣʫʢʪʫʘʮʠʠ ï ʨʝʛʫʣʷʨʥʦ ʠʣʠ ʥʝʨʝʛʫʣʷʨʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʜ ʢʘʢʚʘʪʦ ʠ 

ʜʘ ʝ ʬʦʨʤʘ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʦʙʱʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʧʨʝʢʲʩʥʘʪʦʩʪ (ʩʢʦʢʦʦʙʨʘʟʥʦ 

ʠʟʤʝʥʝʥʠʝ). ʍʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʝ ʧʦʥʝ ʩ 2 ʤʘʢʩʠʤʫʤʘ ʠ 1 ʤʠʥʠʤʫʤ (ʠʣʠ 2 ʤʠʥʠʤʫʤʘ ʠ 1 

ʤʘʢʩʠʤʫʤ), ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʠ ʩʪʦʡʥʦʩʪʠʪʝ ʚ ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ 

ʨʝʜʠʮʘ; 

ʂʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ï ʢʦʣʝʙʘʥʠʷ ʠ/ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ; 

ʂʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ - ʦʧʨʦʩʪʝʥʠ ʘʙʩʪʨʘʢʪʥʠ ʧʨʠʙʣʠʞʝʥʠʷ (ʘʧʨʦʢʩʠʤʘʮʠʠ) ʥʘ 

ʩʣʦʞʥʠʪʝ ʨʝʘʣʥʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ ʚ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ 

ʠʤʘʪ ʚʝʨʦʷʪʥʦʩʪʝʥ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʪʝ ʩʘ ʩ ʥʷʢʘʢʚʦ ʥʠʚʦ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʠʣʠ 

ʥʝʩʠʛʫʨʥʦʩʪ. ʅʘʡ-ʦʙʱʦ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʬʠʟʠʯʥʠ, ʙʠʦʣʦʛʠʯʥʠ ʠ ʭʠʤʠʯʥʠ ʟʘʢʦʥʠ; 

ʂʣʠʤʘʪʠʯʥʘ ʥʦʨʤʘ ï ʤʥʦʛʦʛʦʜʠʰʥʘ ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʘʜʝʥ ʤʝʪʝʦʨʦʣʦʛʠʯʝʥ 

ʝʣʝʤʝʥʪ; 

ʅʘʚʦʜʥʝʥʠʝ - ʟʥʘʯʠʪʝʣʥʦʪʦ ʧʦʢʘʯʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ ʚ ʨʝʢʠ, ʝʟʝʨʘ, ʷʟʦʚʠʨʠ 

ʠʣʠ ʢʨʘʡʙʨʝʞʥʠ ʟʦʥʠ, ʢʦʝʪʦ ʧʨʠʯʠʥʷʚʘ ʨʘʟʣʠʚ ʥʘ ʚʦʜʘʪʘ ʠ ʟʘʩʪʨʘʰʘʚʘ ʞʠʚʦʪʘ ʥʘ ʭʦʨʘʪʘ, 

ʪʷʭʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠʣʠ ʜʨʫʛʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

ʆʧʘʩʥʦʩʪ - ʚʝʨʦʷʪʥʦʩʪʪʘ ʜʘʜʝʥʦ ʩʲʙʠʪʠʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʠ ʜʘ ʜʦʚʝʜʝ ʜʦ ʙʝʜʩʪʚʠʝ 

ʠʣʠ ʜʦ ʟʘʛʫʙʘ ʥʘ ʯʦʚʝʰʢʠ ʞʠʚʦʪ, ʥʘʨʘʥʷʚʘʥʝ, ʤʘʪʝʨʠʘʣʥʠ ʱʝʪʠ, ʩʦʮʠʘʣʥʠ ʧʦʩʣʝʜʩʪʚʠʷ, 

ʠʢʦʥʦʤʠʯʝʩʢʠ ʟʘʛʫʙʠ ʠʣʠ ʜʝʛʨʘʜʘʮʠʷ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

ʆʮʝʥʢʘ ʥʘ ʨʠʩʢʘ - ʚʢʣʶʯʚʘ ʮʝʣʠʷ ʧʨʦʮʝʩ ʥʘ ʘʥʘʣʠʟ ʥʘ ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʠ 

ʙʝʜʩʪʚʠʷ: ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ; ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʧʘʩʥʦʩʪʪʘ ʠ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʝʨʦʷʪʥʦʩʪʪʘ ʠ ʠʥʪʝʥʟʠʪʝʪʘ, ʩ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʦʷʚʠ; ʟʦʥʠʨʘʥʝ ʥʘ 

ʟʘʩʪʨʘʰʝʥʠʪʝ ʪʝʨʠʪʦʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʘʜʝʥʦ ʦʧʘʩʥʦ ʷʚʣʝʥʠʝ; ʢʘʨʪʠʨʘʥʝ ʥʘ 

ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʪʝʟʠ ʪʝʨʠʪʦʨʠʠ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʥʘ ʪʦʚʘ ʜʦʢʦʣʢʦ ʪʦʡ ʝ ʧʨʠʝʤʣʠʚ; 

ʇʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ï ʪʝʨʤʦʜʠʥʘʤʠʯʥʦ ʘʢʪʠʚʥʠ ʛʘʟʦʚʝ  ʚ ʘʪʤʦʩʬʝʨʘʪʘ, ʢʦʠʪʦ ʠʤʘʪ 

ʩʚʦʡʩʪʚʦʪʦ ʜʘ ʧʦʛʣʲʱʘʪ ʣʲʯʠʩʪʘʪʘ ʝʥʝʨʛʠʷ, ʠʟʣʲʯʚʘʥʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʢʘʪʦ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʧʘʨʥʠʢʦʚʠʷ ʝʬʝʢʪ ʥʘ ɿʝʤʷʪʘ. ʆʩʥʦʚʥʠʪʝ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʚ 
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ʘʪʤʦʩʬʝʨʘʪʘ ʩʘ ʚʦʜʥʠʪʝ ʧʘʨʠ, ʚʲʛʣʝʨʦʜʥʠʷʪ ʜʠʦʢʩʠʜ, ʤʝʪʘʥʲʪ, ʘʟʦʪʥʠʷʪ ʦʢʩʠʜ, ʦʟʦʥʲʪ, 

ʬʣʫʦʨʦʚʲʛʣʝʚʦʜʦʨʦʜʠʪʝ, ʧʝʨʬʣʫʦʨʦʚʲʛʣʝʚʦʜʦʨʦʜʠʪʝ ʠ ʩʝʨʥʠʷʪ ʭʝʢʩʘʬʣʫʦʨʠʜ; 

ʇʘʨʥʠʢʦʚ ʝʬʝʢʪ ï ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʪʝʨʤʦʜʠʥʘʤʠʯʥʦ ʘʢʪʠʚʥʠʪʝ ʛʘʟʦʚʝ ʚ 

ʘʪʤʦʩʬʝʨʘʪʘ ʜʘ ʟʘʜʲʨʞʘʪ ʜʲʣʛʦʚʲʣʥʦʚʦʪʦ ʟʝʤʥʦ ʠʟʣʲʯʚʘʥʝ ʠ ʜʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʪ ʟʘʛʫʙʠʪʝ 

ʥʘ ʪʦʧʣʠʥʘ ʧʦ ʨʘʜʠʘʮʠʦʥʝʥ ʧʲʪ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʝ ʧʦʚʠʰʘʚʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʥʘ ʧʨʠʟʝʤʥʠʷ ʚʲʟʜʫʰʝʥ ʩʣʦʡ; 

ʇʨʠʨʦʜʥʦ ʙʝʜʩʪʚʠʝ ï ʩʲʙʠʪʠʝ, ʧʨʠ ʢʦʝʪʦ ʝ ʟʘʩʝʛʥʘʪʘ ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʘʥʘ ʢʨʠʪʠʯʥʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʜʘʜʝʥʘ ʪʝʨʠʪʦʨʠʷ ʠ ʱʝʪʠʪʝ ʩʘ ʪʦʣʢʦʚʘ ʛʦʣʝʤʠ, ʯʝ ʤʝʩʪʥʘʪʘ ʚʣʘʩʪ ʠʣʠ 

ʦʙʱʥʦʩʪ ʥʝ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʧʦʨʘʞʝʥʠʷʪʘ ʩʲʩ ʩʦʙʩʪʚʝʥʠʪʝ ʩʠ ʨʝʩʫʨʩʠ ʠ ʩʝ 

ʥʘʣʘʛʘ ʫʯʘʩʪʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʟʚʝʥʘ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ 

ʢʨʠʟʘʪʘ; 

ʈʝʯʥʦ ʧʨʠʠʞʜʘʥʝ ï ʨʝʯʥʠʪʝ ʧʨʠʠʞʜʘʥʠʷ ʠʤʘʪ ʩʣʫʯʘʝʥ ʭʘʨʘʢʪʝʨ ʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʢʨʘʪʢʦʪʨʘʡʥʠ ʧʦʢʘʯʚʘʥʠʷ ʥʘ ʨʝʯʥʦʪʦ ʥʠʚʦ ʜʦ ʥʷʢʘʢʲʚ ʤʘʢʩʠʤʫʤ. ʊʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʷʚʷʪ 

ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʥʘ ʛʦʜʠʥʘʪʘ, ʘ ʥʝ ʩʘʤʦ ʚ ʧʝʨʠʦʜʘ ʥʘ ʧʲʣʥʦʚʦʜʠʝ; 

ʈʠʩʢ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ï ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʧʦʥʘʩʷʥʝ ʥʘ ʟʘʛʫʙʠ ʩʣʝʜʩʪʚʠʝ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʜʘʜʝʥʦ ʦʧʘʩʥʦ ʧʨʠʨʦʜʥʦ ʷʚʣʝʥʠʝ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʦʙʝʢʪʘ ʚ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʠʟʣʦʞʝʥ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʤʫ; 

ʈʠʩʢ ʦʪ ʥʘʚʦʜʥʝʥʠʝ ï ʬʫʥʢʮʠʷ ʥʘ ʯʝʩʪʦʪʘʪʘ (ʚʝʨʦʷʪʥʦʩʪʪʘ), ʩ ʢʦʷʪʦ ʩʝ ʟʘʣʠʚʘ 

ʜʘʜʝʥʘ ʪʝʨʠʪʦʨʠʷ ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʨʝʯʥʦʪʦ, ʝʟʝʨʥʦʪʦ ʠʣʠ ʤʦʨʩʢʦʪʦ ʥʠʚʦ ʠ 

ʝʢʩʧʦʥʠʨʘʥʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʥʝʷ ʩ ʚʲʟʤʦʞʥʠʪʝ ʱʝʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʧʦʥʝʩʝʥʠ; 

ʉʮʝʥʘʨʠʡ ï ʧʨʦʝʢʮʠʷ ʥʘ ʚʲʟʤʦʞʥʦʪʦ ʙʲʜʝʱʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʷʩʥʘ ʣʦʛʠʢʘ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʤʝʨʠʤʘ ʩʶʞʝʪʥʘ ʣʠʥʠʷ. ɼʨʫʛʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʧʦʥʷʪʠʝʪʦ ʩʮʝʥʘʨʠʡ ʛʣʘʩʠ, 

ʯʝ ʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʦʙʱʘ ʢʦʥʮʝʧʮʠʷ, ʠʥʪʝʛʨʠʨʘʱʘ ʚ ʩʝʙʝ ʩʠ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʧʨʦʫʯʚʘʪʝʣʥʠ, ʥʦʨʤʘʪʠʚʥʠ, ʢʦʣʠʯʝʩʪʚʝʥʠ ʠ 

ʢʘʯʝʩʪʚʝʥʠ ʩʮʝʥʘʨʠʠ (van Notten et al. 2011); 

ʉʝʤʝʡʩʪʚʦ ʦʪ ʩʮʝʥʘʨʠʠ ï ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʩʮʝʥʘʨʠʷ, ʠʤʘʱʠ ʝʜʥʘʢʚʘ 

ʜʝʤʦʛʨʘʬʩʢʘ, ʧʦʣʠʪʠʢʦ-ʩʦʮʠʘʣʥʘ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʶʞʝʪʥʘ ʣʠʥʠʷ; 

ʉʶʞʝʪʥʘ ʣʠʥʠʷ ï ʪʝʢʩʪʦʚʦ ʦʧʠʩʘʥʠʝ ʥʘ ʩʮʝʥʘʨʠʡ (ʠʣʠ ʩʝʤʝʡʩʪʚʦ ʦʪ ʩʮʝʥʘʨʠʠ), 

ʨʘʟʢʨʠʚʘʱʦ ʛʣʘʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʮʝʥʘʨʠʷ, ʢʘʢʪʦ ʠ ʥʘ 

ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ ʤʫ ʩ ʢʣʶʯʦʚʠʪʝ ʜʚʠʞʝʱʠ ʩʠʣʠ; 

ʉʫʰʘ ï ʷʚʣʝʥʠʝʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʧʨʦʜʫʢʪʠʚʥʘ 

ʚʣʘʛʘ ʚ ʢʦʨʝʥʦʦʙʠʪʘʝʤʠʷ ʧʦʯʚʝʥ ʩʣʦʡ ʧʦʜ 10 mm. ʈʘʟʣʠʯʘʚʘʪ ʩʝ: ʧ ʦ ʯ ʚ ʝ ʥ ʘ  ʩ ʫ ʰ ʘ - 

ʨʘʩʪʝʥʠʷʪʘ ʟʘʧʦʯʚʘʪ ʜʘ ʩʪʨʘʜʘʪ ʦʪ ʥʝʜʦʩʪʠʛ ʥʘ ʚʦʜʘ, ʧʦʨʘʜʠ ʠʟʯʝʨʧʚʘʥʝ ʥʘ ʚʦʜʥʠʪʝ 

ʟʘʧʘʩʠ ʚ ʢʦʨʝʥʦʦʙʠʪʘʝʤʠʷ ʧʦʯʚʝʥ ʩʣʦʡ; ʘ ʪ ʤ ʦ ʩ ʬ ʝ ʨ ʥ ʘ   ʩ ʫ ʰ ʘ - ʨʘʩʪʝʥʠʷʪʘ ʟʘʧʦʯʚʘʪ 

ʜʘ ʪʨʘʥʩʧʠʨʠʨʘʪ ʧʦʚʝʯʝ ʚʦʜʘ, ʦʪʢʦʣʢʦʪʦ ʧʦʣʫʯʘʚʘʪ ʦʪ ʢʦʨʝʥʠʪʝ, ʧʦʨʘʜʠ ʨʷʟʢʦʪʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ; ʧ ʦ ʯ 

ʚ ʝ ʥ ʦ - ʘ ʪ ʤ ʦ ʩ ʬ ʝ ʨ ʥ ʘ  ʩ ʫ ʰ ʘ - ʝʜʥʦʚʨʝʤʝʥʥʘ ʧʨʦʷʚʘ ʥʘ ʧʲʨʚʠʪʝ ʜʚʘ ʚʠʜʘ ʩʫʰʘ. 
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ʍʘʨʘʢʪʝʨʥʘ ʝ ʟʘ ʧʨʦʣʝʪʥʠʪʝ ʠ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʝʟʦʥʘ ʟʘʩʫʰʘʚʘʥʠʷʪʘ ʠ 

ʩʫʰʠʪʝ ʙʠʚʘʪ ʧʨʦʣʝʪʥʠ, ʣʝʪʥʠ ʠ ʝʩʝʥʥʠ. ʊʘʢʠʚʘ ʧʝʨʠʦʜʠ ʩʝ ʩʲʧʨʦʚʦʞʜʘʪ ʯʝʩʪʦ ʠ ʦʪ ʭ ʠ ʜ 

ʨ ʦ ʣ ʦ ʞ ʢ ʘ   ʩ ʫ ʰ ʘ, ʧʨʠ ʢʦʷʪʦ ʝʬʝʢʪʲʪ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ, 

ʧʨʝʩʲʭʚʘʥʝ ʥʘ ʨʝʢʠʪʝ ʠ ʥʝʜʦʩʪʠʛ ʥʘ ʚʦʜʘ ʟʘ ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʟʘʩʝʛʥʘʪʠʪʝ 

ʨʘʡʦʥʠ; 

ʉʚʣʘʯʠʱʝ - ʛʨʘʚʠʪʘʮʠʦʥʥʘ ʬʦʨʤʘ ʥʘ ʨʝʣʝʬʘ, ʦʙʨʘʟʫʚʘʥʘ ʧʨʠ ʧʨʦʮʝʩ ʥʘ 

ʥʠʟʭʦʜʷʱʦ ʧʨʠʧʣʲʟʚʘʥʝ ʥʘ ʟʝʤʥʠ ʧʣʘʩʪʦʚʝ ʧʦ ʧʣʲʟʛʘʪʝʣʥʘ ʧʦʚʲʨʭʥʠʥʘ ʩ ʦʧʨʝʜʝʣʝʥ 

ʥʘʢʣʦʥ, ʠʥʜʫʮʠʨʘʥʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ; 

ʉʨʫʪʠʱʝ - ʚʥʝʟʘʧʝʥ ʧʨʦʮʝʩ ʥʘ ʩʨʫʪʚʘʥʝ ʠʣʠ ʦʪʢʲʩʚʘʥʝ ʥʘ ʨʘʟʣʠʯʝʥ ʦʙʝʤ ʩʢʘʣʥʠ 

ʤʘʩʠ ʦʪ ʩʢʣʦʥʘ ʠ ʥʘʪʨʫʧʚʘʥʝʪʦ ʠʤ ʚ ʧʦʜʥʦʞʠʝʪʦ; 

ʊʝʥʜʝʥʮʠʷ, ʢʣʠʤʘʪʠʯʥʘ - ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ 

ʤʦʥʦʪʦʥʥʦ ʥʘʨʘʩʪʚʘʥʝ ʠʣʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ ʟʘ ʥʷʢʘʢʲʚ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ. 

ʊʦʚʘ ʠʟʤʝʥʝʥʠʝ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʦ ʜʘ ʙʲʜʝ ʣʠʥʝʡʥʦ, ʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʘʤʦ 

ʩ ʝʜʠʥ ʤʘʢʩʠʤʫʤ ʠ ʝʜʠʥ ʤʠʥʠʤʫʤ ʚ ʢʨʘʷ ʥʘ ʧʝʨʠʦʜʘ; 

ʋʷʟʚʠʤʦʩʪ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʢʦʤʧʣʝʢʩ ʦʪ ʬʘʢʪʦʨʠ (ʧʨʠʨʦʜʥʠ, ʩʦʮʠʘʣʥʠ, 

ʠʢʦʥʦʤʠʯʝʩʢʠ, ʧʨʘʚʥʠ ʠ ʫʧʨʘʚʣʝʥʩʢʠ), ʢʦʠʪʦ ʥʘʤʘʣʷʚʘʪ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʘʜʝʥʦ ʦʧʘʩʥʦ ʩʲʙʠʪʠʝ; 

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ - ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ, ʧʨʦʮʝʜʫʨʠ ʠ ʧʨʘʢʪʠʢʠ ʟʘ ʘʥʘʣʠʟ, ʦʮʝʥʢʘ ʠ ʧʨʝʚʝʥʮʠʷ ʥʘ ʨʠʩʢʘ, 

ʩʧʘʩʠʪʝʣʥʠ ʠ ʚʲʟʩʪʘʥʦʚʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʙʝʜʩʪʚʠʝ ʠ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʪʝʟʠ ʜʝʡʥʦʩʪʠ; 

ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ (ʠʥʪʝʛʨʠʨʘʥʦ) - ʧʨʝʜʩʪʘʚʣʷʚʘ ʤʫʣʪʠʩʝʢʪʦʨʥʦ (ʧʨʘʚʦ, 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ, ʠʢʦʥʦʤʠʢʘ, ʪʝʭʥʦʣʦʛʠʠ, ʩʦʮʠʘʣʥʘ ʩʬʝʨʘ) ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ ʠ ʤʝʨʢʠ 

ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʘʫʯʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʨʝʰʝʥʠʷ; 

ʗʚʣʝʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ, ʧʨʠʨʦʜʥʠ - ʧʨʦʷʚʘ ʥʘ ʧʨʠʨʦʜʥʠ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝʥʠʷ, 

ʢʦʠʪʦ ʨʝʘʣʥʦ ʠʣʠ ʧʦʪʝʥʮʠʘʣʥʦ ʟʘʩʪʨʘʰʘʚʘʪ ʞʠʚʦʪʘ ʠ ʟʜʨʘʚʝʪʦ ʥʘ ʯʦʚʝʢʘ ʠʣʠ 

ʦʧʪʠʤʘʣʥʦʪʦ ʟʘ ʥʝʛʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

ɹʨʦʡ ʜʥʠ ʥʘ ʟʘʤʨʲʟʚʘʥʝ (FD) ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠ, ʚ ʢʦʠʪʦ 

ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (TN) ʝ ʧʦʜ 0
o
C. ɸʢʦ TNij ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʚ ʛʦʜʠʥʘʪʘ j, ʪʦ ʟʘ ʜʘ ʠʟʯʠʩʣʠʤ TNij ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʚ 

ʢʦʠʪʦ TNij < 0
o
C; 

ɹʨʦʡ ʜʥʠ ʥʘ ʟʘʣʝʜʷʚʘʥʝ (ID) ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠ, ʢʦʛʘʪʦ 

ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ (TX) ʝ ʧʦʜ 0
o
C. ɸʢʦ TXij ʝ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʚ ʛʦʜʠʥʘʪʘ j, ʪʦ ʟʘ ʜʘ ʠʟʯʠʩʣʠʤ TXij , ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʚ 

ʢʦʠʪʦ TX ij  < 0
o
C; 
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ɹʨʦʡ ʣʝʪʥʠ ʜʥʠ (SU) ï ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠ, ʚ ʢʦʠʪʦ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (TX) ʝ ʥʘʜ 25
o
C. ɸʢʦ TXij ʝ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʚ 

ʛʦʜʠʥʘʪʘ j, ʪʦ ʟʘ ʜʘ ʠʟʯʠʩʣʠʤ TXij, ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʚ ʢʦʠʪʦ  TXij > 25
o
C; 

ɹʨʦʡ ʪʨʦʧʠʯʥʠ ʥʦʱʠ (TR) -  ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠ, ʚ ʢʦʠʪʦ ʜʥʝʚʥʘʪʘ 

ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ ʥʘʜ 20
o
C. ɸʢʦ TNij ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i 

ʚ ʛʦʜʠʥʘʪʘ j, ʪʦ ʟʘ ʜʘ ʠʟʯʠʩʣʠʤ TNij ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʚ ʢʦʠʪʦ TNij > 20
o
C;  

ɽʢʩʪʨʝʤʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʝʟ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ - ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʘʢʩʠʤʘʣʥʠ ʠ 

ʤʠʥʠʤʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ ʤʠʥʠʤʘʣʥʠʪʝ ʠʟʤʝʨʝʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʘʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʧʦʥʷʪʠʷ, ʢʦʠʪʦ ʩʧʘʜʘʪ ʚ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ: 

ʄʝʩʝʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (TXx) - ɸʢʦ TXx ʝ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʝʩʝʮ k, ʟʘ ʧʝʨʠʦʜʘ 

j, ʪʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʜʥʝʚʥʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʩʝʢʠ ʤʝʩʝʮ ʝ TXxkj=max(TXxkj); 

ʄʝʩʝʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦɦʥʘʪʘ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (TNx) ï ɸʢʦ TNx ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʝʩʝʮ k, ʟʘ ʧʝʨʠʦʜʘ 

j, ʪʦ ʤʘʢʩʠʤʘʣʥʘʪʘ ʜʥʝʚʥʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʩʝʢʠ ʤʝʩʝʮ ʝ TNxkj=max(TNxkj); 

ʄʝʩʝʯʥʘ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦɦʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (TXn):  ɸʢʦ TXn ʝ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʝʩʝʮ k, ʟʘ ʧʝʨʠʦʜʘ 

j, ʪʦ ʤʠʥʠʤʘʣʥʘʪʘ ʜʥʝʚʥʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʩʝʢʠ ʤʝʩʝʮ ʝ TXnkj=min(TXnkj); 

ʄʝʩʝʯʥʘ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (TNn):  ɸʢʦ TNn ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʝʩʝʮ k, ʟʘ ʧʝʨʠʦʜʘ 

j, ʪʦ ʤʠʥʠʤʘʣʥʘʪʘ ʜʥʝʚʥʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʩʝʢʠ ʤʝʩʝʮ ʝ TNnkj=min(TNnkj); 

ʇʨʝʚʠʰʘʚʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʇʨʦʮʝʥʪʠʣʠ) - ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ 

ʚʲʟʤʦʞʥʘ ʥʝʭʦʤʦʛʝʥʥʦʩʪ ʤʝʞʜʫ ʙʘʟʦʚʠʷ ʠ ʥʝʙʘʟʦʚʠʷ ʧʝʨʠʦʜ, ʠʟʯʠʩʣʝʥʠʝʪʦ ʟʘ ʙʘʟʦʚʠʷ 

ʧʝʨʠʦʜ (1961-1990) ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʜʫʨʠ ʧʦ ʙʫʪʩʪʨʘʧ. ɼʝʪʘʡʣʠʪʝ ʩʘ 

ʦʧʠʩʘʥʠ ʚ Zhang et al. (2004), ʘ ʨʝʟʫʣʪʘʪʠʪʝ ʚʢʣʶʯʚʘʪ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʦʮʝʥʪ ʥʘ 

ʜʥʠ: 

ʇʨʦʮʝʥʪ ʥʘ ʜʥʠ ʩ ʤʠʥʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TN ʧʦ-ʤʘʣʢʠ ʦʪ 10-ʪʠʷ ʧʨʦʮʝʥʪʠʣ 

(TN10p):  ɸʢʦ TNij  ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʟʘ ʧʝʨʠʦʜ  j ʠ TNin10 ʝ 

ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ ʥʘ 10-ʪʠʷ ʧʨʦʮʝʥʪʠʣ, ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʝʥ ʠʥʪʝʨʚʘʣ ʟʘ ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ 

1961-1990, ʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʚʨʝʤʝ ʟʘ ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ ʩʝ ʠʟʯʠʩʣʷʚʘ ʪʘʤ ʢʲʜʝʪʦ TNij < 

TNin10; 

ʇʨʦʮʝʥʪ ʥʘ ʜʥʠ ʩ ʤʠʥʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TN ʧʦ-ʛʦʣʝʤʠ ʦʪ 90-ʪʠʷ 

ʧʨʦʮʝʥʪʠʣ (TN90p): ɸʢʦ TNij  ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʟʘ ʧʝʨʠʦʜ  j ʠ 

TNin90 ʝ ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ ʥʘ 90-ʪʠʷ ʧʨʦʮʝʥʪʠʣ, ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʝʥ ʠʥʪʝʨʚʘʣ ʟʘ 

ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ 1961-1990, ʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʚʨʝʤʝ ʟʘ ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ ʩʝ ʠʟʯʠʩʣʷʚʘ ʪʘʤ 

ʢʲʜʝʪʦ TNij > TNin90; 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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ʇʨʦʮʝʥʪ ʥʘ ʜʥʠ ʩ ʤʘʢʩʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TX ʧʦ-ʤʘʣʢʠ ʦʪ 10-ʪʠʷ 

ʧʨʦʮʝʥʪʠʣ (TX10p): ɸʢʦ TXij ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʟʘ ʧʝʨʠʦʜ  j ʠ 

TX in10 ʝ ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ ʥʘ 10-ʪʠʷ ʧʨʦʮʝʥʪʠʣ, ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʝʥ ʠʥʪʝʨʚʘʣ ʟʘ 

ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ 1961-1990, ʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʚʨʝʤʝ ʟʘ ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ ʩʝ ʠʟʯʠʩʣʷʚʘ ʪʘʤ 

ʢʲʜʝʪʦ TXij < TXin10; 

ʇʨʦʮʝʥʪ ʥʘ ʜʥʠ ʩ ʤʘʢʩʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ TX ʧʦ-ʛʦʣʝʤʠ ʦʪ 90-ʪʠʷ 

ʧʨʦʮʝʥʪʠʣ (TX90p): ɸʢʦ TXij ʝ ʜʥʝʚʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʝʥ i ʟʘ ʧʝʨʠʦʜ  j ʠ 

TX in90 ʝ ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ ʥʘ 90-ʪʠʷ ʧʨʦʮʝʥʪʠʣ, ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʝʥ ʠʥʪʝʨʚʘʣ ʟʘ 

ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ 1961-1990, ʪʦ ʧʨʦʮʝʥʪʲʪ ʥʘ ʚʨʝʤʝ ʟʘ ʙʘʟʦʚʠʷ ʧʝʨʠʦʜ ʩʝ ʠʟʯʠʩʣʷʚʘ ʪʘʤ 

ʢʲʜʝʪʦ TX ij > TXin90; 

ʊʝʤʧʝʨʘʪʫʨʥʘ ʘʤʧʣʠʪʫʜʘ (DTR) ï ʤʝʩʝʯʥʘ ʩʨʝʜʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʥʘʡ-ʚʠʩʦʢʘʪʘ 

(TX) ʠ ʥʘʡ-ʥʠʩʢʘʪʘ (TN) ʠʟʤʝʨʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʥʘ ʜʘʜʝʥʦ ʤʷʩʪʦ ʟʘ ʜʝʥʷ ʠʣʠ 

ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʠ ʥʘʡ-ʥʠʩʢʘʪʘ ʦʪ ʥʷʢʦʣʢʦ ʩʨʝʜʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ɸʢʦ TXij ʠ 

TNij ʩʘ ʜʥʝʚʥʠʪʝ ʤʘʢʩʠʤʘʣʥʘ ʠ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʟʘ ʜʝʥʷ i ʠ ʧʝʨʠʦʜʘ j, ʠ ʘʢʦ I 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʙʨʦʷʪ ʜʥʠ ʚ j, ʪʦ ʪʦʛʘʚʘ: 

DTRj = ×
I
i(TXij - TNij) / I 

Warm spell duration index (WSDI) ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠʪʝ ʩ 

ʧʦʥʝ 6 ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʜʥʠ ʩ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ TX > 90 ʧʨʦʮʝʥʪʠʣʘ. ɸʢʦ TXij ʝ 

ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʜʝʥʷ i ʚ ʧʝʨʠʦʜʘ j ʠ ʘʢʦ TXin90 ʝ ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ 

ʥʘ 90-ʪʠʷ ʧʨʦʮʝʥʪʠʣ, ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʝʥ ʠʥʪʝʨʚʘʣ ʟʘ ʧʝʨʠʦʜʘ 1961-1990ʛ., ʪʦ ʢʦʛʘʪʦ 

ʙʨʦʷʪ ʜʥʠ ʟʘ ʧʝʨʠʦʜʘ ʝ ʥʘ ʠʥʪʝʨʚʘʣʠ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʧʦʥʝ 6 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ TXij 

> TXin90, ʪʦʛʘʚʘ ʦʪʯʠʪʘʤʝ ʪʦʟʠ ʠʥʜʝʢʩ.  

Cold spell duration  index (CSDI) - ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʜʥʠ ʩ ʧʦʥʝ 6 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘ TN < 10 ʧʨʦʮʝʥʪʠʣʘ. ɸʢʦ TNij ʝ ʜʥʝʚʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʜʝʥʷ i ʚ ʧʝʨʠʦʜʘ j ʠ ʘʢʦ TNin10 ʝ ʢʘʣʝʥʜʘʨʥʠʷʪ ʜʝʥ ʥʘ 90-ʪʠʷ ʧʨʦʮʝʥʪʠʣ 

ʮʝʥʪʨʠʨʘʥ ʚ 5-ʜʥʝʚʥʘ ʠʟʚʘʜʢʘ ʟʘ ʧʝʨʠʦʜʘ 1961-1990ʛ., ʢʦʛʘʪʦ ʙʨʦʷʪ ʥʘ ʜʥʠʪʝ ʟʘ ʜʘʜʝʥʠʷ 

ʧʝʨʠʦʜ ʩʫʤʠʨʘʥʦ ʥʘ ʠʥʪʝʨʚʘʣʠ ʦʪ ʥʘʡ-ʤʘʣʢʦ 6 ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʜʥʠ ʝ TNij < TNin10; 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ (GSL) ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʛʦʜʠʰʥʘʪʘ 

ʩʫʤʘ (ʦʪ 1 ʷʥʫʘʨʠ ʜʦ 31 ʜʝʢʝʤʚʨʠ ʚ ʉʝʚʝʨʥʦʪʦ ʧʦʣʫʢʲʣʙʦ ʠ ʦʪ 1 ʶʣʠ ʜʦ 30 ʶʥʠ ʚ 

ʖʞʥʦʪʦ ʧʦʣʫʢʲʣʙʦ), ʟʘʧʦʯʚʘʱʘ ʦʪ ʧʲʨʚʠʷ ʧʝʨʠʦʜ ʦʪ ʥʘʡ-ʤʘʣʢʦ 6 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ 

ʩʲʩ ʩʨʝʜʥʦʜʝʥʦʥʦɦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ TG>5
o
C ʠ ʧʲʨʚʠʷ ʧʝʨʠʦʜ ʩʣʝʜ 1 ʶʣʠ (1 ʷʥʫʘʨʠ ʟʘ 

ʖʞʥʦʪʦ ʧʦʣʫʢʲʣʙʦ) ʥʘ 6 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʩʲʩ ʩʨʝʜʥʦʜʝʥʦʥʦɦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ TG < 

5
o
C. ɸʢʦ TGij e ʩʨʝʜʥʘʪʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʜʝʥ i ʦʪ ʛʦʜʠʥʘʪʘ j, ʪʦ ʪʦʛʘʚʘ ʙʨʦʠʤ ʜʥʠʪʝ 

ʤʝʞʜʫ ʧʲʨʚʦ ʥʘʩʪʲʧʠʣʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʥʘ 6 ʜʥʠ ʩʲʩ ʩʨʝʜʥʦʜʝʥʦʥʦɦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʪ TGij > 5
o
C ʠ ʧʲʨʚʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʩʣʝʜ 1 ʶʣʠ (1 ʷʥʫʘʨʠ ʟʘ ʖʞʥʦʪʦ ʧʦʣʫʢʲʣʙʦ) ʥʘ 

ʥʘʡ-ʤʘʣʢʦ 6 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʩ ʪʝʤʧʝʨʘʪʫʨʘ TGij < 5
o
C. 
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ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ: 

¶ http://etccdi.pacificclimate.org/list_27_indices.shtml 

ʄʝʩʝʯʝʥ ʤʘʢʩʠʤʫʤ ʥʘ ʝʜʥʦʜʥʝʚʥʠ ʚʘʣʝʞʠ (monthly maximum 1-day precipitation) 

(Rx1day) ï ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ i ʟʘ ʧʝʨʠʦʜ j, ʪʦ ʤʘʢʩʠʤʘʣʥʘ 

ʝʜʥʦʜʥʝʚʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʧʝʨʠʦʜʘ j ʱʝ ʙʲʜʝ Rx1dayj = max (RRij). ɿʘ ʤʝʩʝʯʥʠʷ ʤʘʢʩʠʤʫʤ 

ʥʘ 5-ʜʥʝʚʥʠ ʚʘʣʝʞʠ (Rx5day): ɸʢʦ RRkj ʝ ʩʫʤʘʪʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ 5-ʜʥʝʚʥʠʷ ʠʥʪʝʨʚʘʣ, k ʝ 

ʢʨʘʷʪ ʥʘ ʠʥʪʝʨʚʘʣʘ, ʘ ʧʝʨʠʦʜʲʪ ʝ j, ʪʦ ʤʘʢʩʠʤʘʣʥʘ ʧʝʪʜʥʝʚʥʘ ʩʪʦʡʥʦʩʪ ʟʘ ʧʝʨʠʦʜʘ j ʱʝ 

ʙʲʜʝ Rx5dayj = max (RRkj); 

ʇʨʦʩʪ ʠʥʜʝʢʩ ʥʘ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʚʘʣʝʞʠʪʝ (SDII) ï ɸʢʦ RRwj ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ 

ʚʘʣʝʞʠʪʝ ʚʲʚ ʚʣʘʞʥʠ ʜʥʠ, w (RR Ó 1mm) ʟʘ ʧʝʨʠʦʜʘ j. ɸʢʦ W ʧʨʝʜʩʪʘʚʣʷʚʘ ʙʨʦʷ ʥʘ 

ʚʣʘʞʥʠ ʜʥʠ ʚ j, ʪʦ ʪʦʛʘʚʘ  

 

1. ʇʨʠ R 1mm, ɺʣʘʞʥʠ ʜʥʠ ï ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʚʣʘʞʥʠʪʝ ʜʥʠ, ʚ ʢʦʠʪʦ ʚʘʣʝʞʠʪʝ ʩʘ Ó 

1 mm ʟʘ 24 ʯ.)      

RRij Ó 1mm  

2. ʇʨʠ R10mm, ʄʥʦʛʦ ʚʣʘʞʥʠ ʜʥʠ - ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʩʲʩ ʩʠʣʥʠ ʚʘʣʝʞʠ 

PRCPÓ 10mm ʟʘ 24ʯ.:  ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ i ʚ ʧʝʨʠʦʜ  j, ʪʦ 

ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʢʲʜʝʪʦ:  

RRij Ó 10mm  

3. ʇʨʠ R20mm, ʄʥʦʛʦ ʩʠʣʥʦ ʚʣʘʞʥʠ ʜʥʠ ï ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʚʘʣʝʞʠʪʝ ʢʦʛʘʪʦ  

PRCPÓ 20mm ʟʘ 24ʯ.: ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ i ʚ ʧʝʨʠʦʜ  j, ʪʦ 

ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʢʲʜʝʪʦ:  

RRij Ó 20mm  

4. ʇʨʠ Rnnmm, ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʢʦʛʘʪʦ PRCPÓ nnmm, ʢʲʜʝʪʦ nn ʩʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʛʦʚʠ ʥʠʚʘ: RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ 

i ʚ ʧʝʨʠʦʜ  j, ʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʝʙʨʦʠʤ ʜʥʠʪʝ, ʢʲʜʝʪʦ:  

RRij Ó nnmm  

5. RX1day (Max 1-day precipitation amount) (ʄʘʢʩʠʤʘʣʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ ʟʘ 24 ʯ.) - 

ʛʦʜʠʰʥʠ ʤʘʢʩʠʤʘʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʝʜʥʦ ʜʝʥʦʥʦʱʠʝ (24 ʯ.); 
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6. Rx5day (Annual maximum consecutive 5-day precipitation) (ʄʘʢʩʠʤʘʣʥʠ ʚʘʣʝʞʥʠ 

ʩʫʤʠ ʟʘ 5 ʜʥʠ) - ʛʦʜʠʰʥʠ ʤʘʢʩʠʤʘʣʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ ʟʘ 5 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʜʝʥʦʥʦʱʠʷ; 

 

7. SDII (Simple daily intensity index) (ʇʨʦʩʪ ʠʥʜʝʢʩ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʚʘʣʝʞʠʪʝ) - 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ (ʜʥʠʪʝ ʩ ʚʘʣʝʞ ²1 

mm), ʨʘʟʜʝʣʝʥʘ ʥʘ ʙʨʦʷ ʥʘ ʚʣʘʞʥʠʪʝ ʜʥʠ; 

 

8. CDD (Consecutive dry days, Maximum length of dry spell) (ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʫʭʠ 

ʜʥʠ) - ɻʦʜʠʰʝʥ  ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʩ ʜʝʥʦʥʦʱʥʠ ʚʘʣʝʞʥʠ 

ʩʫʤʠ RR < 1mm: ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ  i ʟʘ ʧʝʨʠʦʜ j, ʪʦ ʥʘʡ-

ʛʦʣʝʤʠʷ ʙʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʝ ʢʲʜʝʪʦ:  

RRij < 1mm  

9. CWD, (Consecutive wet days, Maximum length of wet spell) (ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʚʣʘʞʥʠ ʜʥʠ) -  ɻʦʜʠʰʝʥ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ ʜʥʠ ʩ ʜʝʥʦʥʦʱʥʠ 

ʚʘʣʝʞʥʠ ʩʫʤʠ RR Ó 1mm: ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ  i ʟʘ ʧʝʨʠʦʜ 

j, ʪʦ ʥʘʡ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʝ ʢʲʜʝʪʦ:  

RRij Ó 1mm  

10. R95pTOT, (Very wet days) (ʄʥʦʛʦ ʚʣʘʞʥʠ ʜʥʠ) - ɻʦʜʠʰʥʘ ʩʫʤʘ ʦʪ >95-ʷ 

ʧʨʦʮʝʥʪʠʣ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ (ʟʘ ʜʥʠʪʝ ʩ ʚʘʣʝʞ Ó1 

mm) ɸʢʦ RRwj ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ  ʚʲʚ ʚʣʘʞʥʠ ʜʥʠ w (RR Ó 1.0mm) ʟʘ 

ʧʝʨʠʦʜ i ʠ RRwn95 ʝ 95
ʪʠʷ

 ʧʨʦʮʝʥʪʠʣ ʥʘ ʚʘʣʝʞʠʪʝ ʚʲʚ ʚʣʘʞʥʠ ʜʥʠ ʟʘ ʧʝʨʠʦʜʘ 1961-

1990, ʠ ʘʢʦ W ʝ ʙʨʦʷʪ ʚʣʘʞʥʠ ʜʥʠ ʟʘ ʜʘʜʝʥ ʧʝʨʠʦʜ, ʪʦ:  

 

11. R99pTOT, (Extreme wet days) (ɽʢʩʪʨʝʤʥʦ ʚʣʘʞʥʠ ʜʥʠ) - ʛʦʜʠʰʥʘ ʩʫʤʘ ʦʪ >99-ʷ 

ʧʨʦʮʝʥʪʠʣ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ (ʟʘ ʜʥʠʪʝ ʩ ʚʘʣʝʞ Ó 1 

mm). ɸʢʦ RRwj ʝ ʜʥʝʚʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʚʲʚ ʚʣʘʞʝʥ ʜʝʥ w (RR Ó 1.0mm) ʟʘ 

ʧʝʨʠʦʜ i ʠ ʘʢʦ RRwn99 ʝ the 99
ʪʠʷ

 ʧʨʦʮʝʥʪʠʣ ʥʘ ʚʘʣʝʞʠʪʝ ʚʲʚ ʚʣʘʞʥʠ ʜʥʠ ʟʘ 

ʧʝʨʠʦʜʘ 1961-1990 ʠ ʘʢʦ W ʝ ʙʨʦʷʪ ʥʘ ʚʣʘʞʥʠ ʜʥʠ ʟʘ ʜʘʜʝʥ ʧʝʨʠʦʜ, ʪʦ:  
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12. PRCPTOT, ʆʙʱʘ ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʚʲʚ ʚʣʘʞʥʠ ʜʥʠ: ɸʢʦ RRij ʝ ʜʥʝʚʥʘʪʘ 

ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ ʜʝʥ i ʚ ʧʝʨʠʦʜ j ʠ ʘʢʦ I  ʧʨʝʜʩʪʘʚʣʷʚʘ ʙʨʦʷʪ ʥʘ ʜʥʠʪʝ ʚ j, ʪʦ:   

 

ʊʘʙʣʠʮʘ ʥʘ ʠʥʜʝʢʩʠʪʝ ʠ ʪʝʭʥʠʪʝ ʤʝʨʢʠ 

ˉ ʀʥʜʝʢʩʠ ɼʝʬʠʥʠʮʠʷ ʄʷʨʢʘ 

 ʊʝʤʧʝʨʘʪʫʨʥʠ ʠʥʜʝʢʩʠ 

 

ɯ.1. ʀʥʜʝʢʩʠ ʟʘ Ăʩʪʫʜʝʥʠñ ʝʢʩʪʨʝʤʥʠ ʷʚʣʝʥʠʷ: 

1. FD (Frost days) 

ʉʪʫʜʝʥʠ ʜʥʠ  

ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʩ ʜʝʥʦʥʦʱʥʘ ʤʠʥʠʤʘʣʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ <0 ̄ C 
ʜʥʠ 

2. ID (Ice days)  

ʃʝʜʝʥʠ ʜʥʠ  

ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʩ ʜʝʥʦʥʦʱʥʘ 

ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ <0 ̄ C 
ʜʥʠ 

3. 
TNn (Min Tmin) 

ʤʝʩʝʯʥʘ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 
C̄ 

4. 
TXn (Min Tmax) 

ʤʝʩʝʯʥʘ ʤʠʥʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 
C̄ 

5. TN10p (Cool nights) 

ʉʪʫʜʝʥʠ ʥʦʱʠ 

ʧʨʦʮʝʥʪ ʥʘ ʜʥʠʪʝ ʩ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

<10-ʷ ʧʨʦʮʝʥʪʠʣ 
% 

6. TX10p (Cool days) 

ʉʪʫʜʝʥʠ ʜʥʠ 

ʧʨʦʮʝʥʪ ʥʘ ʜʥʠʪʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

<10-ʷ ʧʨʦʮʝʥʪʠʣ 
% 

7. 

CSDI (Cold speel duration index) 

ɹʨʦʡ ʥʘ ʜʥʠʪʝ ʧʨʝʟ ʛʦʜʠʥʘʪʘ ʩ ʧʦʥʝ 6 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʩ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ < 

10-ʷ ʧʨʦʮʝʥʪʠʣ 

ʜʥʠ 

 ɯ.2. ʀʥʜʝʢʩʠ ʟʘ Ăʛʦʨʝʱʠñ ʝʢʩʪʨʝʤʥʠ ʷʚʣʝʥʠʷ:  

8. 
TNx (Max Tmin) 

ʤʝʩʝʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 
C̄ 

9. 
TXx (Max Tmax) 

ʤʝʩʝʯʥʘ ʤʘʢʩʠʤʘʣʥʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 
C̄ 

10. TN90p (Warm nights) 

ɻʦʨʝʱʠ ʥʦʱʠ 

ʧʨʦʮʝʥʪ ʥʘ ʜʥʠʪʝ ʩ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

>90-ʷ ʧʨʦʮʝʥʪʠʣ 
% 

11. TX90p (Warm days) 
ʧʨʦʮʝʥʪ ʥʘ ʜʥʠʪʝ ʩ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

% 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 
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(ɻʦʨʝʱʠ ʜʥʠ) >90-ʷ ʧʨʦʮʝʥʪʠʣ 

 ɯ.3. ɼʨʫʛʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʠʥʜʝʢʩʠ  

12. 
DTR (Diurnal temperature range) 

ʤʝʩʝʯʥʘ ʩʨʝʜʥʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʥʠʪʝ ʠ 

ʤʠʥʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ 
C̄ 

13. GSL (Growing season length) 

(ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ 

ʧʝʨʠʦʜ) 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ 

(ʙʨʦʡ ʜʥʠ ʩʲʩ ʩʨʝʜʥʦʜʝʥʦʥʦʱʥʘ ʪʝʤʧʝʨʘʪʫʨʘ > 

5.0 ̄ C) 

ʜʥʠ 

 ɯɯ. ɺʘʣʝʞʥʠ ʠʥʜʝʢʩʠ  

14. 

R1mm (Wet days) (ɺʣʘʞʥʠ ʜʥʠ) 

ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʚʣʘʞʥʠʪʝ ʜʥʠ (ʙʨʦʡ ʜʥʠʪʝ ʩ 

ʚʘʣʝʞ  Ó1 mm ʟʘ 24 ʯ.)      
ʜʥʠ 

15. 

R10mm (Heavy precipitation days) 

(ʄʥʦʛʦ ʚʣʘʞʥʠ ʜʥʠ) 

ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʩʲʩ ʩʠʣʥʠ ʚʘʣʝʞʠ (ʙʨʦʡ 

ʜʥʠʪʝ ʩ ʚʘʣʝʞ  Ó10 mm ʟʘ 24 ʯ.) 

 

ʜʥʠ 

16. 

R20mm (Very heavy precipitation days) 

(ʄʥʦʛʦ ʩʠʣʥʦ ʚʣʘʞʥʠ ʜʥʠ): 

ʛʦʜʠʰʝʥ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʩ ʤʥʦʛʦ ʩʠʣʥʠ ʚʘʣʝʞʠ 

(ʙʨʦʡ ʜʥʠʪʝ ʩ ʚʘʣʝʞ  Ó20 mm ʟʘ 24 ʯ.) 

 

ʜʥʠ 

17. RX1day (Max 1-day precipitation 

amount) (ʄʘʢʩʠʤʘʣʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ 

ʟʘ 24 ʯ.) 

ʛʦʜʠʰʥʠ ʤʘʢʩʠʤʘʣʥʠ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʚʘʣʝʞʠʪʝ ʟʘ 

ʝʜʥʦ ʜʝʥʦʥʦʱʠʝ (24 ʯ.) 

max mm/1 

ʜʝʥʦʥ. 

18. Rx5day (Annual maximum consecutive 

5-day precipitation) (ʄʘʢʩʠʤʘʣʥʠ 

ʚʘʣʝʞʥʠ ʩʫʤʠ ʟʘ 5 ʜʥʠ)  

ʛʦʜʠʰʥʠ ʤʘʢʩʠʤʘʣʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ ʟʘ 5 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʝʥʦʥʦʱʠʷ 

max mm/5 

ʜʝʥʦʥ. 

19. SDII (Simple daily intensity index) 

(ʇʨʦʩʪ ʠʥʜʝʢʩ ʟʘ ʠʥʪʝʥʟʠʚʥʦʩʪ ʥʘ 

ʚʘʣʝʞʠʪʝ) 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʘʣʝʞʠʪʝ ʧʨʝʟ 

ʚʣʘʞʥʠʪʝ ʜʥʠ (ʜʥʠʪʝ ʩ ʚʘʣʝʞ ²1 mm), ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʙʨʦʷ ʥʘ ʚʣʘʞʥʠʪʝ ʜʥʠ 

mm/ʜʝʥ 

20. CDD (Consecutive dry days, Maximum 

length of dry spell) (ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʩʫʭʠ ʜʥʠ) 

ɻʦʜʠʰʝʥ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ 

ʜʥʠ ʩ ʜʝʥʦʥʦʱʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ Ò1 mm 
ʜʥʠ 

21. 
CWD (Consecutive wet days, Maximum 

length of wet spell) (ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ 

ʚʣʘʞʥʠ ʜʥʠ) 

ɻʦʜʠʰʝʥ ʤʘʢʩʠʤʘʣʝʥ ʙʨʦʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠʪʝ 

ʜʥʠ ʩ ʜʝʥʦʥʦʱʥʠ ʚʘʣʝʞʥʠ ʩʫʤʠ Ó1 mm 

 

ʜʥʠ 

22. PRCPTOT (Annual total wet-day 

precipitation) (ɻʦʜʠʰʥʘ ʩʫʤʘ ʦʪ 

ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ) 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʦʪ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʜʝʥʦʥʦʱʠʷʪʘ ʩ 

ʚʘʣʝʞ Ó1 mm 
mm 

23. 
R95pTOT (Very wet days) (ʄʥʦʛʦ 

ʚʣʘʞʥʠ ʜʥʠ) 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʦʪ >95-ʷ ʧʨʦʮʝʥʪʠʣ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ 

(ʟʘ ʜʥʠʪʝ ʩ ʚʘʣʝʞ Ó1 mm)  

mm/ʛʦʜ. 
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24. 
R99pTOT (Extreme wet days) 

(ɽʢʩʪʨʝʤʥʦ ʚʣʘʞʥʠ ʜʥʠ) 

ʛʦʜʠʰʥʘ ʩʫʤʘ ʦʪ >99-ʷ ʧʨʦʮʝʥʪʠʣ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʚʣʘʞʥʠʪʝ ʜʥʠ 

(ʟʘ ʜʥʠʪʝ ʩ ʚʘʣʝʞ Ó 1 mm) 

mm/ʛʦʜ. 

 

2. ʋʚʦʜ ʩ ʠʟʣʘʛʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʠ ʮʝʣʠʪʝ ʥʘ ʤʝʪʦʜʠʢʘʪʘ 

ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ  

 

ʂʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠʤʘʪ ʢʦʥʢʨʝʪʥʠ ʨʝʛʠʦʥʘʣʥʠ ʠʟʤʝʨʝʥʠʷ, ʢʘʪʦ ʪʝʟʠ, 

ʥʘʙʣʶʜʘʚʘʥʠ ʚ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ ʩʝ ʦʪʥʘʩʷʪ ʠ ʟʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ. ɺʩʠʯʢʠ 

ʨʝʛʠʦʥʠ ʩʘ ʟʘʩʝʛʥʘʪʠ ʧʦ ʝʜʠʥ ʠʣʠ ʜʨʫʛ ʥʘʯʠʥ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʛʣʦʙʘʣʥʦʪʦ ʟʘʪʦʧʣʷʥʝ ʚʝʯʝ 

ʩʝ ʥʘʙʣʶʜʘʚʘ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʩʪʦʧʘʥʩʢʘ ʜʝʡʥʦʩʪ, ʧʦʚʣʠʷʥʠ ʩʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʠ 

ʭʦʨʘʪʘ ʥʘ ʧʣʘʥʝʪʘʪʘ. ʇʦʩʣʝʜʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ 

ʦʢʦʣʥʘ ʩʨʝʜʘ ʧʨʝʟ 2012 (EEA, 2012a), ʧʦʪʚʲʨʞʜʘʚʘʪ, ʯʝ ʦʯʘʢʚʘʥʦʪʦ ʧʦʚʠʰʝʥʠʝ ʥʘ 

ʩʨʝʜʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʢʦʥʪʠʥʝʥʪʘ, ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʚ ʶʞʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ɽʚʨʦʧʘ ʠ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʠʤ ʚ ʩʝʚʝʨʥʘʪʘ, ʝ ʬʘʢʪ. ʇʦʩʣʝʜʥʘʪʘ ʜʝʢʘʜʘ 2002-2012 ʛ. ʝ 

ʧʦʨʝʜʥʘʪʘ, ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ ʥʘʡ-ʪʦʧʣʘʪʘ, ʨʝʛʠʩʪʨʠʨʘʥʘ ʚ ɽʚʨʦʧʘ ʦʪʢʘʢʪʦ ʠʤʘ 

ʥʘʙʣʶʜʝʥʠʷ. ʉʨʝʜʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʛʠʦʥʘ ʩʝ ʝ ʧʦʚʠʰʠʣʘ ʩ 1,3 ęʉ ʦʪ ʧʨʝʜ 

ʠʥʜʫʩʪʨʠʘʣʥʠʷ ʧʝʨʠʦʜ ʜʦ ʩʝʛʘ. ɻʣʦʙʘʣʥʠʪʝ ʠ ʨʝʛʠʦʥʘʣʥʠ ʤʦʜʝʣʠ ʟʘ ʠʟʤʝʥʝʥʠʷʪʘ ʚ 

ʢʣʠʤʘʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʢʲʤ ʢʨʘʷ ʥʘ 21-ʚʠ ʚʝʢ ɽʚʨʦʧʘ ʱʝ ʝ ʩ 2,5 ï 4,0 ęʉ ʧʦ-ʪʦʧʣʘ. ʊʘʢʠʚʘ 

ʧʨʦʤʝʥʠ ʱʝ ʧʦʜʣʦʞʘʪ ʥʘ ʩʝʨʠʦʟʥʦ ʠʟʧʠʪʘʥʠʝ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʬʝʨʠ ʦʪ ʥʘʰʠʷ ʞʠʚʦʪ 

(World Bank, 2012). ʇʨʦʜʲʣʞʘʚʘʪ ʜʘ ʥʘʤʘʣʷʚʘʪ ʘʨʝʘʣʠʪʝ ʩ ʚʝʯʥʦ ʟʘʤʨʲʟʥʘʣʠ ʧʦʯʚʠ, ʢʘʢʪʦ 

ʠ ʣʝʜʝʥʠʪʝ ʱʠʪʦʚʝ ʥʘ ɻʨʝʥʣʘʥʜʠʷ, ʣʝʜʦʚʝʪʝ ʚ ɸʨʢʪʠʢʘ, ʢʘʢʪʦ ʠ ʣʝʜʥʠʮʠʪʝ ʥʘʚʩʷʢʲʜʝ ʚ 

ʢʦʥʪʠʥʝʥʪʘ. ʃʝʜʝʥʠʷʪ ʱʠʪ ʥʘ ɻʨʝʥʣʘʥʜʠʷ ʛʫʙʠ ʧʦ ʦʢʦʣʦ 250 ʤʣʥ. ʪ. oʪ ʤʘʩʘʪʘ ʩʠ ʚʩʷʢʘ 

ʛʦʜʠʥʘ ʚ ʧʝʨʠʦʜʘ 2005-2009 ʛ., ʘ ʣʝʜʥʠʮʠʪʝ ʚ ɸʣʧʠʪʝ ʩʘ ʟʘʛʫʙʠʣʠ ʦʢʦʣʦ 2/3 ʦʪ ʦʙʝʤʘ, 

ʢʦʡʪʦ ʩʘ ʠʤʘʣʠ ʜʦ 1850 ʛ. (IPCC, 2013). Tʦʟʠ ʧʨʦʮʝʩ ʱʝ ʦʢʘʟʚʘ ʚʩʝ ʧʦ-ʩʠʣʥʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʨʝʞʠʤʘ ʥʘ ʦʪʪʦʢʘ ʥʘ ʨʝʢʠʪʝ ʧʦʜʭʨʘʥʚʘʥʠ ʦʪ ʪʷʭ, ʚ ʪ.ʯ. ʠ ʥʘ ʨ. 

ɼʫʥʘʚ. ʇʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʪʦʚʘ ʱʝ ʟʘʩʝʛʥʘʪ ʠ ʥʘʰʘʪʘ ʩʪʨʘʥʘ. ʅʘʙʣʶʜʘʚʘʪ ʩʝ ʧʨʦʤʝʥʠ ʚ 

ʘʨʝʘʣʠʪʝ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʩʪʠʪʝʣʥʠ ʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ, ʧʨʦʤʝʥʠ ʚ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʠ ʬʝʥʦʬʘʟʠʪʝ ʧʨʠ ʨʘʩʪʝʥʠʷʪʘ ʠ ʚʲʟʥʠʢʚʘ 

ʚʲʧʨʦʩʲʪ ʜʘʣʠ ʝʢʦʩʠʩʪʝʤʠʪʝ ʱʝ ʠʤʘʪ ʚʨʝʤʝ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ ʢʲʤ ʧʦʜʦʙʥʠ ʠʣʠ ʧʦ-ʙʲʨʟʠ ʠ 

ʠʥʪʝʥʟʠʚʥʠ ʧʨʦʤʝʥʠ. ɺʲʧʨʝʢʠ ʯʝ ʥʘʨʘʩʪʚʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷʪ ʧʝʨʠʦʜ ʚ ʧʦʚʝʯʝʪʦ ʨʝʛʠʦʥʠ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘ, ʥʝ ʥʘʚʩʷʢʲʜʝ ʪʦʚʘ ʱʝ ʠʤʘ ʦʯʘʢʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʜʦʙʠʚʠʪʝ, 

ʟʘʱʦʪʦ ʪʦʟʠ ʧʨʦʮʝʩ ʱʝ ʝ ʩʲʧʨʦʚʦʜʝʥ ʦʪ ʧʦ-ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʧʝʨʠʦʜʠ ʥʘ ʛʦʨʝʱʠ ʚʲʣʥʠ, 

ʟʘʩʫʰʘʚʘʥʝ ʠ ʩʫʰʠ, ʦʩʦʙʝʥʦ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ʎʝʥʪʨʘʣʥʘ ʠ ʖʞʥʘ ɽʚʨʦʧʘ. ɽʚʝʥʪʫʘʣʥʠʷʪ 

ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʦʪ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʝʥʝʨʛʠʷ ʟʘ ʦʪʦʧʣʝʥʠʝ ʱʝ ʩʝ 

ʥʝʫʪʨʘʣʠʟʠʨʘ ʦʪ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʝʥʝʨʛʠʷ ʟʘ ʦʭʣʘʞʜʘʥʝ. ʅʘʨʘʩʪʚʘʪ ʱʝʪʠʪʝ 

ʦʪ ʝʢʩʪʨʝʤʥʠ ʭʠʜʨʦ-ʢʣʠʤʘʪʠʯʥʠ ʷʚʣʝʥʠʷ, ʢʘʪʦ ʥʘʚʦʜʥʝʥʠʷ, ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʙʫʨʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʠʟʚʲʥʪʨʦʧʠʯʥʠ ʮʠʢʣʦʥʠ ʚ ʩʝʚʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘ, ʩʫʰʠ, ʛʨʘʜʫʰʢʠ ʠ ʜʨ. ɺ ʙʲʜʝʱʝ ʩʝ ʦʯʘʢʚʘ ʪʝ ʜʘ ʩʝ ʩʣʫʯʚʘʪ ʧʦ-ʯʝʩʪʦ ʠ ʜʘ ʩʘ 

ʧʦ ʠʥʪʝʥʟʠʚʥʠ (ɽɽɸ, 2012b). ʂʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʩʘ ʯʘʩʪ ʦʪ ʛʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʠ 

ʪʦʚʘ ʦʱʝ ʧʦʚʝʯʝ ʫʩʠʣʚʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ, 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʠ ʭʠʜʨʦʣʦʞʢʠʪʝ ʙʝʜʩʪʚʠʷ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʪʝ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʚ ʨʘʡʦʥʠ, 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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ʢʦʠʪʦ ʩʘ ʚʩʝ ʧʦ-ʛʲʩʪʦ ʥʘʩʝʣʝʥʠ, ʟʘʩʪʨʦʝʥʠ, ʩʪʦʧʘʥʩʢʠ ʫʩʚʦʝʥʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʦʙʚʲʨʟʘʥʠ. ʆʩʦʙʝʥʦ ʫʷʟʚʠʤʠ ʩʘ ʧʦ-ʩʣʘʙʦ ʨʘʟʚʠʪʠʪʝ ʩʪʨʘʥʠ, ʥʦ ʩʪʘʪʠʩʪʠʢʘʪʘ ʦʪ 

ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ ʚʢʣʶʯʚʘ ʠ ʨʘʟʚʠʪʠ ʩʪʨʘʥʠ ʚ ʩʧʠʩʲʢʘ ʥʘ ʥʘʡ-ʪʝʞʢʦ 

ʟʘʩʝʛʥʘʪʠʪʝ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ, ʢʘʪʦ ʚʦʜʝʱ ʝ ʜʝʣʲʪ ʥʘ ʤʝʪʝʦʨʦʣʦʞʢʠʪʝ, ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʠ ʭʠʜʨʦʣʦʞʢʠʪʝ ʙʝʜʩʪʚʠʷ (ɽʄ-DAT, 2013, Global Climatʝ Risk Index, 2012).  

ʂʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʪʷʭ ʧʦʩʪʘʚʷʪ ʨʝʜʠʮʘ 

ʚʲʧʨʦʩʠ ʧʨʝʜ ʦʙʱʝʩʪʚʝʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ, ʯʠʝʪʦ ʨʝʰʘʚʘʥʝ ʩʪʘʚʘ ʚʩʝ ʧʦ-

ʥʘʣʦʞʠʪʝʣʥʦ ʩʣʝʜ ʚʩʝʢʠ ʧʦʨʝʜʝʥ ʜʦʢʣʘʜ ʥʘ IPCC ʦʪ 1990 ʛʦʜʠʥʘ ʥʘʩʘʤ. ɺʲʚ ʚʨʲʟʢʘ ʩ 

ʪʦʚʘ ɽʂ ʧʫʙʣʠʢʫʚʘ ʧʨʝʟ 2007 ʛ. ɿʝʣʝʥʘ ʢʥʠʛʘ ĂAdapting to climate change in Europe ï 

options for EU actionsò, ʧʦʩʣʝʜʚʘʥʘ ʧʨʝʟ 2008 ʛ. ʦʪ ɹʷʣʘ ʢʥʠʛʘ, ʢʦʷʪʦ ʧʦʩʪʘʚʷ ʨʘʤʢʘʪʘ ʥʘ 

ʝʚʨʦʧʝʡʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʘ ʠ ʝ ʩʲʧʨʦʚʦʜʝʥʘ ʦʪ ʦʮʝʥʢʘ ʥʘ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʧʦʣʠʪʠʢʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ (Impact of Europeaôs Changing 

Climate, 2008). ʇʨʝʟ ʤʘʨʪ 2012 ʛ. ʝ ʘʢʪʠʚʠʨʘʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʠʥʪʝʨʥʝʪ ʧʣʘʪʬʦʨʤʘ ʟʘ 

ʘʜʘʧʪʘʮʠʷ ʢʲʤ ʢʣʠʤʘʪʘ Climate-ADAPT, ʘ ʧʨʝʟ ʘʧʨʠʣ 2013 ʛ. ʝ ʧʨʠʝʪʘ Ăʉʪʨʘʪʝʛʠʷ ʥʘ ɽʉ 

ʟʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘò (EC, 2013). 

ɺ ʩʪʨʘʪʝʛʠʷʪʘ, ʩʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʝ ʦʪʜʝʣʝʥʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ  ʧʦʣʠʪʠʢʠʪʝ ʟʘ  

ʘʜʘʧʪʘʮʠʷ ʜʘ ʩʘ ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʠ ʜʘ ʩʘ ʢʦʦʨʜʠʥʠʨʘʥʠ ʩ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʨʠʩʢʘ ʦʪ ʙʝʜʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ. ʊʦʚʘ ʧʨʝʜʧʦʣʘʛʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠ ʥʘ 

ʠʥʪʝʛʨʠʨʘʥʠ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

ʚʲʨʭʫ ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ, ʧʨʠʨʦʜʥʠʪʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ ʩʠʩʪʝʤʠ ʠ ʪʝʟʠ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʫʷʟʚʠʤʦʩʪʪʘ ʠ ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ. ʊʘʢʘʚʘ ʩʲʛʣʘʩʫʚʘʥʦʩʪ ʝ ʥʝʦʙʭʦʜʠʤʘ ʠ ʤʝʞʜʫ 

ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʩʝʢʪʦʨʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʘʜʘʧʪʘʮʠʷ ʠ ʧʣʘʥʦʚʝʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ 

(ɽʉ, 2013). 

ɸʜʘʧʪʘʮʠʷʪʘ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʝ ʩʦʮʠʘʣʝʥ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʧʨʦʪʠʯʘ ʚ ʫʩʣʦʚʠʷ 

ʥʘ ʟʥʘʯʠʪʝʣʥʘ ʥʝʩʠʛʫʨʥʦʩʪ, ʢʘʢʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʩʣʦʚʠʷʪʘ, ʢʲʤ ʢʦʠʪʦ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ 

ʘʜʘʧʪʠʨʘ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ, ʪʘʢʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪ, ʢʦʷʪʦ ʤʦʞʝ 

ʜʘ ʙʲʜʝ ʧʦʩʪʠʛʥʘʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʘʜʘʧʪʘʮʠʷ.  ʊʦʟʠ ʧʨʦʮʝʩ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʥʘʤʘʣʠ ʨʠʩʢʘ ʦʪ 

ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʩʝʢʪʦʨʥʦ ʠ ʨʝʛʠʦʥʘʣʥʦ ʨʘʚʥʠʱʝ. ʇʦʨʘʜʠ 

ʪʘʟʠ ʧʨʠʯʠʥʘ, ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʝ ʝʜʠʥ ʘʜʝʢʚʘʪʝʥ ʧʦʜʭʦʜ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʦʟʠ ʧʨʦʮʝʩ. 

ʅʝʩʠʛʫʨʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚʲʟʧʨʠʝʪʘ ʢʘʪʦ ʥʝʠʟʤʝʥʥʘ ʯʘʩʪ oʪ ʘʥʘʣʠʟʘ ʥʘ ʨʠʩʢʘ ʦʪ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʜʘ ʙʲʜʝ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʘ ʢʘʪʦ ʚʝʨʦʷʪʥʦʩʪ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʜʘʜʝʥ ʠʟʭʦʜ. ʈʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʦʮʝʥʢʘʪʘ ʥʘ 

ʨʠʩʢʘ ʦʪ ʧʨʠʨʦʜʥʠ ʙʝʜʩʪʚʠʷ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ, ʯʝ ʚ ʧʲʨʚʠʷ ʩʣʫʯʘʡ ʩʝ ʦʮʝʥʷʚʘ ʨʠʩʢʲʪ ʦʪ 

ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʥʷʢʘʢʲʚ ʚʝʨʦʷʪʥʦʩʪʝʥ ʠʟʭʦʜ, ʘ ʚʲʚ ʚʪʦʨʠʷ - ʦʪ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʥʷʢʘʢʚʦ 

ʢʦʥʢʨʝʪʥʦ ʦʧʘʩʥʦ ʩʲʙʠʪʠʝ.  

ʋʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʠʩʢʘ ʩʲʚʤʝʩʪʷʚʘ ʢʘʯʝʩʪʚʝʥʠʪʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʠʪʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʧʨʦʤʝʥʠ ʩ 

ʨʘʟʣʠʯʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ-ʚʨʝʤʝʚʠ ʦʙʭʚʘʪ ʥʘ ʧʨʦʷʚʣʝʥʠʝ, ʩ ʮʝʣ ʦʧʪʠʤʠʟʠʨʘʥʝ ʧʨʦʮʝʩʘ ʥʘ 

ʚʟʠʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʠ ʥʘʤʘʣʷʚʘʥʝ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʪʷʭ.  



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 
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ɸʜʘʧʪʠʨʘʥʝʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʦʚʠʰʠ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ ʦʙʱʝʩʪʚʝʥʠ 

ʩʠʩʪʝʤʠ ʢʲʤ ʥʘʩʪʦʷʱʝʪʦ ʠ ʙʲʜʝʱʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʪʷʭ. 

ʉʧʦʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʪʦ, ʜʘʜʝʥʦ ʦʪ IPCC, ʘʜʘʧʪʘʮʠʷʪʘ ʝ Ăʥʘʩʪʨʦʡʚʘʥʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠʣʠ 

ʦʙʱʝʩʪʚʝʥʠ ʩʠʩʪʝʤʠ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʨʝʘʣʥʠʪʝ ʠʣʠ ʦʯʘʢʚʘʥʠ ʢʣʠʤʘʪʠʯʥʠ ʚʣʠʷʥʠʷ ʠʣʠ 

ʚʲʟʜʝʡʩʪʚʠʷ, ʢʘʪʦ ʩʤʝʢʯʘʚʘʪ ʚʨʝʜʠʪʝ ʠ ʫʩʚʦʷʚʘʪ ʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠò (IPCC, 

2007).  

ɼʦʢʘʪʦ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʤʦʜʝʣʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʠʤʘʪ ʟʘ ʮʝʣ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ 

ʬʘʢʪʠʯʝʩʢʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʠ ʠ ʩʪʦʧʘʥʩʢʠ 

ʩʝʢʪʦʨʠ, ʤʦʜʝʣʠʪʝ ʟʘ ʩʤʝʢʯʘʚʘʥʝ (mitigation) ʥʘ ʪʦʚʘ ʚʲʟʜʝʡʩʪʚʠʝ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʛʣʘʚʥʦ, ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ (ʌʠʛ. 2.1).  

 

ʌʠʛ. 2.1. ʂʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʫʷʟʚʠʤʦʩʪʪʘ, 

ʩʤʝʢʯʘʚʘʥʝʪʦ ʠ ʘʜʘʧʪʠʨʘʥʝʪʦ (ʧʦ Isoard, Grothmannn and Zebisch, 2008 ʚ Impact of Europeaôs Changing Climate, 

2008) 

ʄʥʦʛʦ ʚʘʞʥʦ ʝ ʜʘ ʩʝ ʪʲʨʩʠ ʩʠʥʝʨʛʝʪʠʯʥʠʷʪ ʝʬʝʢʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʝʨʢʠʪʝ ʟʘ 

ʩʤʝʢʯʘʚʘʥʝ ʠ ʘʜʘʧʪʠʨʘʥʝ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʢʦʥʢʨʝʪʥʠʪʝ ʫʩʣʦʚʠʷ, ʟʘʱʦʪʦ ʠʤʘ ʨʝʘʣʥʘ 

ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʠ ʦʙʨʘʪʝʥ ʝʬʝʢʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʚ ʜʘʜʝʥ 

ʨʝʛʠʦʥ, ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘʤʘʣʷʚʘʪ ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ, ʘ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʥʘʩʲʨʯʘʚʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʟʝʣʝʥʘ ʝʥʝʨʛʠʷ ʯʨʝʟ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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ʙʠʦʛʦʨʠʚʘ, ʢʦʝʪʦ ʢʦʥʩʫʤʠʨʘ ʤʥʦʛʦ ʚʦʜʘ. ʈʠʩʢʲʪ ʦʪ ʧʦʜʦʙʥʠ ʢʦʥʬʣʠʢʪʥʠ ʨʝʰʝʥʠʷ ʩʲʱʦ 

ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʮʝʥʝʥ. 

ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʟʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ, ʧʨʦʠʟʪʠʯʘʱʘ ʦʪ ʪʷʭ, ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ 

ʟʥʘʯʠʪʝʣʥʘʪʘ ʩʪʝʧʝʥ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʯʘʢʚʘʥʠʷ ʠʟʭʦʜ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ ʠ ʘʜʘʧʪʠʨʘʥʝʪʦ ʢʲʤ ʪʷʭ. ʇʦʨʘʜʠ 

ʪʦʚʘ, ʝ ʦʪ ʧʲʨʚʦʩʪʝʧʝʥʥʦ ʟʥʘʯʝʥʠʝ ʧʨʦʮʝʩʲʪ ʥʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

ʜʘ ʚʢʣʶʯʚʘ ʠ ʰʠʨʦʢ ʜʦʩʪʲʧ ʥʘ ʚʟʠʤʘʱʠʪʝ ʨʝʰʝʥʠʷ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ ʜʦ ʥʝʦʙʭʦʜʠʤʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ ʟʘ ʩʝʢʪʦʨʠʪʝ ʥʘ 

ʥʘʮʠʦʥʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʟʘ ʤʝʨʢʠʪʝ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʨʝʜʧʨʠʝʪʠ.  

ɼʨʫʛʘ ʦʩʦʙʝʥʦʩʪ ʚ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʝ ʪʘʟʠ, ʯʝ ʪʦ ʠʟʠʩʢʚʘ ʚʨʝʤʝ ʠ ʯʝʩʪʦ ʝʬʝʢʪʲʪ ʦʪ ʤʝʨʢʠʪʝ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʠ 

ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʦʯʘʢʚʘʥʠʪʝ ʠʣʠ ʨʝʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʧʨʦʷʚʷʚʘ ʩʣʝʜ ʢʘʪʦ ʚʝʯʝ ʩʘ 

ʧʦʥʝʩʝʥʠ ʦʧʨʝʜʝʣʝʥʠ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʢʦʥʢʨʝʪʥʠ ʩʪʠʭʠʡʥʠ ʙʝʜʩʪʚʠʷ, ʥʘʧʨʠʤʝʨ. ʇʦ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʚ ʧʣʘʥʦʚʝʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʧʨʝʜʚʠʞʜʘʪ 

ʢʨʘʪʢʦʩʨʦʯʥʠ ʠ ʜʲʣʛʦʩʨʦʯʥʠ ʤʝʨʢʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ. 

 

3. ɸʥʘʣʠʟ ʥʘ ʧʦʜʭʦʜʠʪʝ, ʧʨʠʣʘʛʘʥʠ ʚ ʜʨʫʛʠ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʟʘ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʮʝʥʢʘʪʘ  

 

ɺʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ  ʠ 

ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʧʨʦʮʝʩʠ ʠ ʤʦʜʝʣʠ ʥʘ ʨʘʟʚʠʪʠʝ ʝ ʪʝʤʘʪʠʢʘ, ʢʦʷʪʦ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʙʠʚʘ 

ʘʜʨʝʩʠʨʘʥʘ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʢʘʪʦ ʦʙʭʚʘʪ, ʩʪʝʧʝʥ ʥʘ ʧʦʜʨʦʙʥʦʩʪ ʠ ʬʦʢʫʩ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ ʠ ʉɸʑ. ʉʲʱʠʪʝ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʧʨʠʩʲʩʪʚʘʪ ʩʨʝʜ ʦʩʥʦʚʥʠʪʝ 

ʪʝʤʠ ʥʘ  ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʢʦʥʢʫʨʩʠ ʦʪ ʨʘʟʣʠʯʝʥ ʨʘʥʛ, ʢʦʝʪʦ ʝ ʦʙʷʩʥʠʤʦ ʩ ʦʛʣʝʜ 

ʥʘʨʘʩʥʘʣʘʪʘ ʧʫʙʣʠʯʥʦʩʪ ʥʘ ʧʨʦʙʣʝʤʘʪʠʢʘʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʛʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ ʠ ʪʷʭʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʬʦʨʤʠʨʘʥʠʪʝ ʧʨʠʨʦʜʥʦ-ʩʦʮʠʘʣʥʠ ʩʠʩʪʝʤʠ, ʪʷʭʥʦʪʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ,  ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ.   

ʉ ʦʛʣʝʜ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʟʘʜʘʯʠ, ʩʚʲʨʟʘʥʠ ʩ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ, ʙʷʭʘ 

ʨʘʟʛʣʝʜʘʥʠ ʠ ʧʦʜʨʦʙʥʦ ʘʥʘʣʠʟʠʨʘʥʠ ʨʝʜʠʮʘ ʧʨʦʝʢʪʠ ʠ ʧʦʜʭʦʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ 

ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ. ɸʢʮʝʥʪʲʪ ʙʝʰʝ ʧʦʩʪʘʚʝʥ ʚʲʨʭʫ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ: 

¶ ʇʨʦʝʢʪʠ ʩ ʷʩʝʥ ɽʚʨʦʧʝʡʩʢʠ ʢʦʥʪʝʢʩʪ; 

¶ ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʤʝʪʦʜʦʣʦʛʠʷ, ʢʦʷʪʦ ʝʚʝʥʪʫʘʣʥʦ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ 

ʟʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ; 

¶ ʇʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ ʟʘʩʷʛʘʥʝ ʥʘ ʪʝʤʘʪʠʢʘ, ʙʣʠʟʢʘ ʜʦ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʦʪ 

ʢʲʜʝʪʦ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʩʝ ʧʦʣʟʚʘʪ ʜʘʥʥʠ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʨ. ʨʝʩʫʨʩʠ; 

¶ ʊʲʨʩʝʥʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʨʦʝʢʪʠ, ʢʦʠʪʦ ʦʪʨʘʟʷʚʘʪ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʣʠʪʠʯʝʩʢʠ ʥʠʚʘ ï ɽʉ, ʩʪʨʘʥʠ ʠ ʨʝʛʠʦʥʠ. 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʙʷʭʘ ʩʝʣʝʢʪʠʨʘʥʠ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʧʨʦʝʢʪʠ, ʢʦʠʪʦ ʜʘ 

ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʚ ʥʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ: 

¶ ʇʨʦʝʢʪ PESETA 

¶ PESETA II  

¶ ESPON CLIMATE 

¶ ʇʨʦʝʢʪ MEDPRO - Mediterranean Prospects 

ʉʨʝʜ ʥʘʡ-ʟʥʘʯʠʤʠʪʝ ʧʨʦʝʢʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ ʧʦ ʪʘʟʠ ʪʝʤʘʪʠʢʘ ʩʝ ʦʪʢʨʦʷʚʘʪ 

ʧʨʦʝʢʪʠʪʝ PESETA ʠ PESETA II, ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ 

ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʦʪ ʆʙʝʜʠʥʝʥʠʷ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʥʪʲʨ  ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ (JRC-

Joint Research center).  

ʀ ʜʚʘʪʘ ʧʨʦʝʢʪʘ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʦʩʥʦʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʝʜʭʦʜʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ 

ʧʨʦʝʢʪʠ, ʦʩʥʦʚʥʦ ʥʘʩʦʯʝʥʠ ʢʲʤ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʥʘʡ-ʚʝʯʝ 

ʬʠʥʘʥʩʠʨʘʥʠʷʪ ʧʦ ʣʠʥʠʷ ʥʘ 7-ʤʘ ʨʘʤʢʦʚʘ ClimateCost project, ʢʘʪʦ ʠ ʦʩʲʱʝʩʪʚʷʚʘʥʠʷʪ ʚ 

ʨʘʤʢʠʪʝ ʥʘ 6-ʪʘ ʨʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ  ENSEMBLES project.   

ʇʨʦʝʢʪʲʪ PESETA ʠʥʪʝʛʨʠʨʘ ʥʷʢʦʣʢʦ ʢʣʠʤʘʪʠʯʥʠ ʩʮʝʥʘʨʠʷ ʩ ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ ʩ 

ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʤʦʜʝʣʠʨʘʥʝ, ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʠʜʘʜʝ ʢʦʣʠʯʝʩʪʚʝʥ ʠʟʨʘʟ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʧʦʪʝʥʮʠʘʣʥʦ ʥʘʡ-ʫʷʟʚʠʤʠʪʝ ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ 

ʦʙʱʝʩʪʚʦʪʦ ʚ ɽʚʨʦʧʘ. ʆʩʥʦʚʥʠʷʪ ʘʢʮʝʥʪ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ʩ ʷʩʝʥ 

ʧʘʟʘʨʝʥ ʬʦʢʫʩ (ʟʝʤʝʜʝʣʠʝ, ʥʘʚʦʜʥʝʥʠʷ, ʢʨʘʡʙʨʝʞʥʠ ʩʠʩʪʝʤʠ ʠ ʪʫʨʠʟʲʤ) ʠ ʝʜʥʘ ʥʝʧʘʟʘʨʥʘ 

ʢʘʪʝʛʦʨʠʷ (ʯʦʚʝʰʢʦʪʦ ʟʜʨʘʚʝ).   

 ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʩʲʚʨʝʤʝʥʥʦʪʦ eʚʨʦʧʝʡʩʢʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ ʱʝ 

ʧʨʝʪʲʨʧʠ ʧʨʝʢʠ ʟʘʛʫʙʠ ʚ ʨʘʟʤʝʨ ʤʝʞʜʫ 0,2 ʠ 1%, ʘʢʦ ʜʥʝʩ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʨʘʟʣʠʯʥʠʪʝ 

ʩʮʝʥʘʨʠʠ ʟʘ ʧʨʦʤʝʥʠ ʚ ʢʣʠʤʘʪʘ, ʙʝʟ ʜʘ ʩʘ ʚʟʝʪʠ ʤʝʨʢʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʪʝʟʠ ʧʨʦʤʝʥʠ. 

ɺʘʨʠʘʮʠʠʪʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʟʘʛʫʙʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʝʤʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʯʘʩʪʠ ʠ ʨʝʛʠʦʥʠ ʥʘ ɽʉ, ʢʘʢʪʦ ʠ ʨʘʟʣʠʯʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʤʝʩʪʥʘʪʘ ʠ ʨʝʛʠʦʥʘʣʥʘ 

ʠʢʦʥʦʤʠʢʘ. ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ, ʖʞʥʠʪʝ ʯʘʩʪʠ ʥʘ ɽʚʨʦʧʘ, ɹʨʠʪʘʥʩʢʠʪʝ 

ʦʩʪʨʦʚʠ ʠ ʎʝʥʪʨʘʣʥʘ ʉʝʚʝʨʥʘ ɽʚʨʦʧʘ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʧʦ-ʫʷʟʚʠʤʠ  ʢʲʤ  ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ, ʢʘʪʦ ʉʝʚʝʨʥʘ ɽʚʨʦʧʘ ʝ ʝʜʠʥʩʪʚʝʥʠʷʪ ɽʚʨʦʧʝʡʩʢʠ ʨʝʛʠʦʥ ʩ ʧʦʟʠʪʠʚʥʠ ʥʝʪʥʠ 

ʧʦʣʟʠ, ʢʦʠʪʦ ʩʝ ʜʲʣʞʘʪ ʦʩʥʦʚʥʦ ʥʘ  ʧʦʜʦʙʨʝʥʠʪʝ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʩʢʠ ʫʩʣʦʚʠʷ ʟʘ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʪʝʥʟʠʚʥʦ ʟʝʤʝʜʝʣʠʝ.   

ʇʨʦʝʢʪʲʪ PESETA II  ʩʝ ʷʚʷʚʘ ʣʦʛʠʯʝʩʢʦʪʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʧʨʦʝʢʪ PESETA, ʢʘʪʦ 

ʦʩʥʦʚʥʘʪʘ ʤʫ ʮʝʣ ʝ ʜʘ ʦʩ̡ ʱʝʩʪʚʠ ʟʘʜʲʣʙʦʯʝʥʘ ʤʫʣʪʠʩʝʢʪʦʨʥʘ ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ɽʚʨʦʧʘ ʟʘ ʚʨʝʤʝʚʠʷ ʭʦʨʠʟʦʥʪ 2071-2100ʛ.  ʄʝʪʦʜʦʣʦʛʠʯʥʘʪʘ 

ʦʩʥʦʚʘ ʥʘ ʧʨʦʝʢʪʘ ʠʤʘ ʜʚʝ ʦʩʥʦʚʥʠ ʦʪʣʠʯʠʪʝʣʥʠ ʦʩʦʙʝʥʦʩʪʠ: ʇʲʨʚʦ, ʩʲʱʘʪʘ ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʨʝʟʫʣʪʘʪʠ ʦʪ ʙʠʦʬʠʟʠʯʥʠ ʤʦʜʝʣʠ ʦʪ ʪʠʧʘ Ăʦʪʜʦʣʫ-ʥʘʛʦʨʝñ, ʢʦʠʪʦ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ 

ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ  ʠ ʙʠʦʬʠʟʠʯʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʥʦ 

ʦʪʥʦʰʝʥʠʝ. ɺʪʦʨʦ, ʦʮʝʥʢʘʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʥʘʯʠʥ, ʢʦʛʘʪʦ ʤʦʜʝʣʠ 

ʠʟʧʦʣʟʚʘʪ ʝʜʥʠ ʠ ʩʲʱʠ ʢʣʠʤʘʪʠʯʥʠ ʜʘʥʥʠ, ʢʘʪʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ ʠ ʜʨʫʛʠ 

ʭʦʨʠʟʦʥʪʘʣʥʠ ʚʲʧʨʦʩʠ.   
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ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʧʨʝʜʭʦʜʥʠʷ ʧʨʦʝʢʪ,  JRC PESETA II  ʠʟʩʣʝʜʚʘ ʧʦʚʝʯʝ ʢʘʪʝʛʦʨʠʠ ʠ 

ʩʝʢʪʦʨʥʠ ʚʣʠʷʥʠʷ, ʢʘʪʦ ʦʩʚʝʥ ʟʘʩʝʛʥʘʪʠʪʝ ʧʨʝʜʠ ʪʝʤʠ, ʩʝʛʘ ʩʘ ʚʢʣʶʯʝʥʠ ʪʝʤʠʪʝ 

ʝʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʛʦʨʩʢʠ ʧʦʞʘʨʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪ ʥʘ ʭʘʙʠʪʘʪʠʪʝ. 

ʆʩʚʝʥ ʪʦʚʘ ʧʨʦʝʢʪʲʪ  PESETA II  ʨʘʟʛʣʝʞʜʘ ʜʦ 15 ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʷ ʟʘ ʢʣʠʤʘʪʠʯʥʠ 

ʧʨʦʤʝʥʠ ʠ ʪʷʭʥʦʪʦ ʦʪʨʘʞʝʥʠʝ ʚʲʨʭʫ ʦʪʜʝʣʥʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʝʢʪʦʨʠ.   

ʂʲʤ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ  ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʩʘ ʚʩʝ ʦʱʝ ʧʨʝʜʚʘʨʠʪʝʣʥʠ, ʢʘʪʦ 

ʨʘʙʦʪʘʪʘ ʧʦ ʥʝʛʦ ʧʨʦʜʲʣʞʘʚʘ. ʏʘʩʪ ʦʪ ʪʝʟʠ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʥʘ 

16 ɸʧʨʠʣ 2013 ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʆʮʝʥʢʘʪʘ ʥʘ ʉʪʨʘʪʝʛʠʷʪʘ ʥʘ ɽʉ 

ʟʘ ʘʜʘʧʪʘʮʠʷ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. 

ɼʨʫʛ ʤʥʦʛʦ ʠʥʪʝʨʝʩʝʥ ʧʨʦʝʢʪ, ʩʚʲʨʟʘʥ ʩ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʉ, ʝ ʧʨʦʝʢʪʲʪ ESPON CLIMATE - 

Climate Change and Territorial Effects on Regions and Local Economies in Europe, 

ʢʦʡʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥ ʧʦ ʣʠʥʠʷ ʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ESPON ʟʘ ʧʨʠʣʦʞʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʉʲʱʠʷʪ ʝ 

ʦʩʲʱʝʩʪʚʝʥ ʦʪ ʢʦʥʩʦʨʮʠʫʤ ʦʪ ʧʘʨʪʥʴʦʨʠ, ʩ ʚʦʜʝʱ ʧʘʨʪʥʴʦʨ ʊʝʭʥʠʯʝʩʢʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ ʚ 

ɼʦʨʪʤʫʥʜ, ɻʝʨʤʘʥʠʷ, ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʘ ʝ ʠʟʚʲʨʰʝʥʘ ʚ ʧʝʨʠʦʜʘ 2009-2011.  

ʊʦʟʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪ ʝ ʧʨʷʢʦ ʩʚʲʨʟʘʥ ʩ ʦʙʩʪʦʷʪʝʣʩʪʚʦʪʦ, ʯʝ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʟʘʩʷʛʘʪ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʨʘʟʣʠʯʥʠʪʝ ʯʘʩʪʠ ʥʘ ʛʦʣʝʤʠ ʪʝʨʠʪʦʨʠʘʣʥʠ 

ʦʙʨʘʟʫʚʘʥʠʷ, ʢʘʢʚʦʪʦ ʧʦ ʩʲʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠ ɽʉ. ʊʝʨʠʪʦʨʠʘʣʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ 

ʫʷʟʚʠʤʦʩʪʪʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠʟʠʩʢʚʘʪ ʨʘʟʣʠʯʥʠ ʜʝʡʩʪʚʠʷ, ʯʠʷʪʦ ʦʙʦʩʥʦʚʢʘ ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʠʤʘ ʥʫʞʜʘ ʦʪ ʜʦʢʘʟʘʪʝʣʩʪʚʘ. ʀʤʝʥʥʦ ʪʘʢʘʚʘ ʝ ʮʝʣʪʘ ʥʘ ʧʨʦʝʢʪʘ ESPON 

CLIMATE  ï ʜʘ ʦʮʝʥʠ ʪʝʨʠʪʦʨʠʘʣʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ʨʘʟʣʠʯʥʠʪʝ ʨʝʛʠʦʥʠ ʠ ʤʝʩʪʥʠʪʝ ʠʢʦʥʦʤʠʢʠ ʚ ɽʚʨʦʧʘ.  

ʇʨʦʝʢʪʲʪ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʧʝʮʠʬʠʯʥʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʦʮʝʥʢʘ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʦʪ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʢʲʤ ʚʩʠʯʢʠ ʨʝʛʠʦʥʠ ʥʘ ɽʉ27, ʢʘʪʦ ʮʝʣʪʘ ʝ ʜʘ 

ʩʝ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʦʩʥʦʚʘ ʟʘ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʪʝʟʠ ʧʨʦʙʣʝʤʠ ʚ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʪʝʨʠʪʦʨʠʘʣʥʘ ʧʦʣʠʪʠʢʘ. ɿʘ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ:  CCLM
1
, ʩʮʝʥʘʨʠʷʪ ʟʘ ʝʤʠʩʠʠ A1B

2
, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ 

ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʝʛʠʦʥʠʪʝ ʚ ɽʉ.  

ʇʨʦʝʢʪʲʪ ʦʮʝʥʷʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ 

ʘʩʧʝʢʪʠ: 

¶ ʌʠʟʠʯʝʩʢʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ; 

¶ ʀʢʦʥʦʤʠʯʝʩʢʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ; 

¶ ʉʦʮʠʘʣʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ; 

¶ ʏʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ; 

¶ ʂʫʣʪʫʨʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ; 

                                                           
1
 CCLM is a non-hydrostatic unified weather forecast and regional climate model developed by the COnsortium 

forSMall scale MOdelling (COSMO) and the Climate Limited-area Modelling Community (CLM). 
 
2
 The IPCC developed six scenarios on the development of greenhouse gas emissions (GHG) from 2000 to 2100 

(SRES scenarios). A1B is used for almost all vulnerability assessments as a moderate scenario 
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ɸʛʨʝʛʠʨʘʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʜʘʜʝ ʦʙʱʘʪʘ ʢʘʨʪʠʥʘ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʪʝ ʨʝʛʠʦʥʠ ʢʲʤ  ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʘʢʪʦ ʩʝ ʚʠʞʜʘ 

ʦʪ ʬʠʛʫʨʘʪʘ ʧʦ-ʜʦʣʫ: 

 

 

ʌʠʛ. 3. 1. ɸʛʨʝʛʠʨʘʥʦ ʧʦʪʝʥʮʠʘʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ɽʉ 
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ʂʘʢʪʦ ʩʪʘʚʘ ʚʠʜʥʦ ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʢʘʨʪʘ, ʚ ʥʘʡ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʫʷʟʚʠʤʠ ʩʘ ʧʨʝʜʠ 

ʚʩʠʯʢʦ ʩʪʨʘʥʠʪʝ ʠ ʨʝʛʠʦʥʠʪʝ ʦʪ ʶʞʥʘʪʘ ʯʘʩʪ ʥʘ ʢʦʥʪʠʥʝʥʪʘ ʠ ʢʨʘʡʙʨʝʞʥʠʪʝ ʯʘʩʪʠ, ʘ 

ʦʪʥʦʩʠʪʝʣʥʦ ʥʘʡ-ʩʣʘʙʦ ʱʝ ʙʲʜʘʪ ʟʘʩʝʛʥʘʪʠ ʮʝʥʪʨʘʣʥʠʪʝ ʯʘʩʪʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ ʩʝʚʝʨʥʘʪʘ 

ʧʦʣʦʚʠʥʘ ʥʘ ɽʚʨʦʧʘ, ʢʲʜʝʪʦ ʜʦʨʠ ʠʤʘ ʠʟʛʣʝʜʠ ʟʘ ʧʦʟʠʪʠʚʝʥ ʥʝʪʝʥ ʝʬʝʢʪ, ʥʘʡ-ʚʝʯʝ 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʧʦʜʦʙʨʝʥʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ. 

ʇʨʦʝʢʪ MEDPRO - Mediterranean Prospects ʝ ʧʨʦʝʢʪ, ʬʠʥʘʥʩʠʨʘʥ ʚ ʨʘʤʢʠʪʝ ʥʘ 

7-ʤʘ ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ, ʢʦʡʪʦ ʩʝ ʢʦʦʨʜʠʥʠʨʘ ʦʪ ʎʝʥʪʲʨʘ ʟʘ ɽʚʨʦʧʝʡʩʢʠ ʧʦʣʠʪʠʯʝʩʢʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʙʘʟʠʨʘʥ ʚ ɹʨʶʢʩʝʣ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ MEDPRO ʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʯʨʝʟ ʥʦʚʠ 

ʟʥʘʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʷ, ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʠ ʩʦʮʠʘʣʥʠʷ ʜʥʝʚʝʥ ʨʝʜ ʥʘ ʩʪʨʘʥʠʪʝ ʦʪ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʷ ʨʝʛʠʦʥ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʤʝʩʪʥʠʪʝ 

ʠʢʦʥʦʤʠʢʠ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʟʘ ʢʦʠʪʦ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʦʚʘ ʝ ʥʘʡ-ʫʷʟʚʠʤʠʷʪ 

ʨʝʛʠʦʥ. ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʝʪʦ, ʥʘʤʘʣʝʥʠʝʪʦ ʥʘ ɹɺʇ ʚ ʨʝʛʠʦʥʘ ʩʝ ʦʯʘʢʚʘ ʜʘ 

ʙʲʜʝ ʩʨʝʜʥʦ ʩ -0.1% ʜo -0.25% ʧʦ-ʤʘʣʢʦ ʧʨʝʟ 2050 ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ.  

 ʆʩʚʝʥ ʨʝʛʠʦʥʘʣʥʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʧʨʦʝʢʪ ʙʷʭʘ ʨʘʟʛʣʝʜʘʥʠ ʠ 

ʘʥʘʣʠʟʠʨʘʥʠ ʧʨʦʝʢʪʠ ʠ ʥʘʫʯʥʠ ʜʦʢʣʘʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʯʘʢʚʘʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʦʧʨʝʜʝʣʥʠ ʩʪʦʧʘʥʩʢʠ ʩʝʢʪʦʨʠ ʠ ʧʨʦʝʢʪʠ, 

ʢʦʠʪʦ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʚʲʨʭʫ  ʠʢʦʥʦʤʠʢʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʨʝʛʠʦʥʠ, ʩʪʨʘʥʠ ʠ ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʥʘ ɽʉ. ʉʨʝʜ ʪʝʟʠ ʠʩʣʝʜʚʘʥʠʷ ʩʝ ʦʪʢʨʦʷʚʘʪ ʜʦʢʣʘʜʠʪʝ, 

ʦʪʨʘʟʷʚʘʱʠ ʦʮʝʥʢʘʪʘ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʪʨʘʥʠʪʝ ʦʪ ɿʘʧʘʜʥʠʪʝ ɹʘʣʢʘʥʠ (ʍʲʨʚʘʪʩʢʘ, ɹʖʈ 

ʄʘʢʝʜʦʥʠʷ, ʉʲʨʙʠʷ ʠ ʏʝʨʥʦ ʛʦʨʘ), ʬʠʥʘʩʠʨʘʥʦ ʯʨʝʟ ʬʠʥʘʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ ʥʘ ɽʉ ʯʨʝʟ 

ʬʠʥʘʩʦʚʠʷʪ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʝʜʧʨʠʩʲʝʜʠʥʠʪʝʣʥʘ ʧʦʤʦʱ IPA (Instrument for Pre-accession 

Assistance)
3
 ʥʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʈʝʧʫʙʣʠʢʘ ʀʨʣʘʥʜʠʷ, ʈʝʧʫʙʣʠʢʘ ʀʪʘʣʠʷ

4
 ʠ ʜʨ. 

 ʉʧʝʮʠʘʣʥʦ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʘʚʘ ʜʦʢʣʘʜʲʪ ʥʘ ʀʥʩʪʠʪʫʪʘ ʟʘ Eʚʨʦʧeʡʩʢʘ ʧʦʣʠʪʠʢʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (IEEP)
5
,  ʢʦʡʪʦ ʧʨʝʜʣʘʛʘ ʦʙʱʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʠʥʚʝʩʪʠʮʠʦʥʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʤʝʨʢʠ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ, ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʙʱʥʦʩʪʥʘʪʘ ʟʝʤʝʜʝʣʩʢʘ ʧʦʣʠʪʠʢʘ ʠ 

ʧʦʣʠʪʢʘʪʘ ʟʘ ʩʙʣʠʞʘʚʘʥʝ (ʪ.ʥʘʨ. ʢʦʭʝʟʠʦʥʥʘ ʧʦʣʠʪʠʢʘ).  

ʊʦʚʘ, ʢʦʝʪʦ ʧʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʝ ʯʝ ʪʝʟʠ ʘʥʘʣʠʟʠ ʧʦʢʨʠʚʘʪ ʠʢʦʥʦʤʠʯʝʩʢʦʪʦ 

ʨʘʟʚʠʪʠʝ ʪʚʲʨʜʝ ʦʙʱʦ, ʢʘʪʦ ʩʘ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ ʦʪʨʘʩʣʠʪʝ, ʢʦʠʪʦ ʩʘ 

ʠʟʣʦʞʝʥʠ ʥʘ ʧʨʷʢʦ ʚʲʟʜʝʡʩʪʚʠʝ ʦʪ ʧʨʠʨʦʜʥʠʪʝ ʬʘʢʪʦʨʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘʡ-ʚʝʯʝ ʥʘ 

                                                           
3
 Regional climate vulnerability assessment (Croatia, FYR Macedonia, Monenegro, Serbia), Synthesis report 

4
 Climate change impacts and adaptation strategies in Itally. Economic Assessment, 2008  

5
 Methodologies for climate change proofing investments and measures under cohesion aand regional policy,at 

the common agricultural policy, IEEP, 2012 
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ʢʣʠʤʘʪʠʯʥʠʪʝ ʚʣʠʷʥʠʷ. ʆʩʥʦʚʥʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʝʢʪʦʨʠʪʝ ʟʝʤʝʜʝʣʠʝ, ʪʨʘʥʩʧʦʨʪ, 

ʪʨʘʥʩʧʦʨʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʫʨʠʟʲʤ, ʛʦʨʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ ʢʘʪʦ ʮʷʣʦ. ʂʘʪʦ ʠʟʚʦʜ ʩʝ ʥʘʣʘʛʘ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʧʦʚʝʯʝʪʦ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʙʝʟ 

ʩʲʱʝʩʪʚʝʥʘ ʢʦʥʢʨʝʪʠʢʘ, ʘ ʧʦ-ʩʢʦʨʦ ʘʢʮʝʥʪʠʨʘʪ ʚʲʨʭʫ ʦʙʱʠ ʦʯʘʢʚʘʥʠʷ ʠ ʚʲʨʭʫ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʘʜʘʧʪʘʮʠʦʥʥʠ ʤʝʭʘʥʠʟʤʠ ʢʲʤ ʦʯʘʢʚʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʢʣʠʤʘʪʘ. 
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4. ʂʣʠʤʘʪʠʯʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ɹʲʣʛʘʨʠʷ ï ʢʘʢ ʱʝ ʩʝ ʠʟʤʝʥʠ ʢʣʠʤʘʪʲʪ 

ʚ ʦʪʜʝʣʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜʘ 2020/30 ʠ ʜʦ 2050 ʛ.  
 

 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪʠʣʝʪʠʷ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʩʘ ʚʲʚ ʬʦʢʫʩʘ ʥʘ 

ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʥʘʫʯʥʘ ʦʙʱʥʦʩʪ ʠ ʥʘ ʜʨʫʛʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ 

(ʧʦʣʠʪʠʯʝʩʢʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʝʢʦʣʦʛʠʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʛʣʦʙʘʣʥʦ ʜʦ ʤʝʩʪʥʦ ʥʠʚʦ, 

ʤʝʜʠʠ, ʦʪʜʝʣʥʠ ʣʠʯʥʦʩʪʠ ʠ ʧʨ.). ʉ ʮʝʣ ʜʘ ʩʝ ʢʦʦʨʜʠʥʠʨʘʪ ʫʩʠʣʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʜʲʨʞʘʚʠ ʧʦ ʪʘʟʠ ʪʝʤʘʪʠʢʘ ʧʨʝʟ 1988 ʛ. ʉʚʝʪʦʚʥʘʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʦʨʛʘʥʠʟʘʮʠʷ (World 

Meteorological Organization, WMO) ʩʲʚʤʝʩʪʥʦ ʩ ʇʨʦʛʨʘʤʘʪʘ ʥʘ ʆʆʅ ʧʦ ʦʢʦʣʥʘ ʩʨʝʜʘ 

(United Nations Environment Programme, UNEP) ʩʲʟʜʘʜʦʭʘ ʄʝʞʜʫʧʨʘʚʠʪʝʣʩʪʚʝʥʘ 

ʝʢʩʧʝʨʪʥʘ ʛʨʫʧʘ ʧʦ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ (Intergovernmental Panel on Climate Change, 

IPCC) ʩʲʩ ʩʝʜʘʣʠʱʝ WMO ʚ ɾʝʥʝʚʘ. ɺ ʜʝʡʥʦʩʪʪʘ ʥʘ IPCC ʩʘ ʘʥʛʘʞʠʨʘʥʠ ʭʠʣʷʜʠ 

ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʩʪʦʪʠʮʠ ʥʘʫʯʥʠ ʝʢʠʧʠ ʦʪ ʚʦʜʝʱʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʮʝʥʪʨʦʚʝ ʚ ʩʚʝʪʘ. 

ʈʦʣʷʪʘ ʥʘ IPCC ʝ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʧʦ ʠʟʯʝʨʧʘʪʝʣʝʥ, ʦʙʝʢʪʠʚʝʥ ʠ ʧʨʦʟʨʘʯʝʥ ʥʘʯʠʥ ʥʘʫʯʥʘ, 

ʪʝʭʥʠʯʝʩʢʘ ʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʪʷʭ, ʟʘ ʨʦʣʷʪʘ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠʪʝ 

ʚʲʟʜʝʡʩʪʚʠʷ ʚʲʨʭʫ ʢʣʠʤʘʪʘ, ʢʘʢʪʦ ʠ ʟʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʪʷʭ.  

IPCC ʧʝʨʠʦʜʠʯʥʦ ʠʟʛʦʪʚʷ ʦʮʝʥʲʯʥʠ ʜʦʢʣʘʜʠ ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ 

(Assessment Reports). ɼʦʩʝʛʘ ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ ʧʲʣʥʠʪʝ ʢʦʤʧʣʝʢʪʠ ʥʘ ʧʲʨʚʠʪʝ ʯʝʪʠʨʠ 

ʜʦʢʣʘʜʘ (1990, 1995, 2001, 2007 ʛ.), ʢʘʢʪʦ ʠ ʧʲʨʚʘʪʘ ʯʘʩʪ ʥʘ ʧʝʪʠʷ ʜʦʢʣʘʜ (2013 ʛ.). 

ʇʲʨʚʠʷʪ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ (IPCC First Assessment Report, FAR) ʝ ʧʦʩʣʫʞʠʣ ʟʘ ʦʩʥʦʚʘ ʥʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʈʘʤʢʦʚʘʪʘ ʢʦʥʚʝʥʮʠʷ ʥʘ ʆʆʅ ʧʦ ʠʟʤʝʥʝʥʠʝ ʥʘ ʢʣʠʤʘʪʘ (United 

Nations Framework Convention on Climate Change, UNFCCC). ɺʩʝʢʠ ʦʪ ʦʮʝʥʲʯʥʠʪʝ 

ʜʦʢʣʘʜʠ ʚʢʣʶʯʚʘ ʧʦ ʪʨʠ ʦʪʜʝʣʥʠ ʯʘʩʪʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʩʲʦʪʚʝʪʥʦ ʦʪ ʪʨʠ ʨʘʙʦʪʥʠ ʛʨʫʧʠ: 

ʈʘʙʦʪʥʘ ʛʨʫʧʘ I. ʅʘʫʯʥʘ ʦʮʝʥʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ; ʈʘʙʦʪʥʘ ʛʨʫʧʘ II. ʆʮʝʥʢʘ ʥʘ 

ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʦʪ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ; ʈʘʙʦʪʥʘ ʛʨʫʧʘ III. ʉʪʨʘʪʝʛʠʠ ʥʘ IPCC ʟʘ 

ʦʪʛʦʚʦʨ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ. ɺʩʷʢʘ ʦʪ ʪʨʠʪʝ ʯʘʩʪʠ, ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʦʪʜʝʣʥʠ 

ʪʦʤʦʚʝ, ʩʲʜʲʨʞʘ ʠ ʨʝʟʶʤʝʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʣʠʮʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʟʝʤʘʱʠ 

ʧʦʣʠʪʠʯʝʩʢʠ ʨʝʰʝʥʠʷ. ʊʘʟʠ ʩʪʨʫʢʪʫʨʘ ʥʘ ʜʦʢʣʘʜʠʪʝ ʧʦ ʪʝʤʘʪʠʯʥʠ ʛʨʫʧʠ (ʩ ʠʟʚʝʩʪʥʠ 

ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʟʘʛʣʘʚʠʷʪʘ ʥʘ ʦʪʜʝʣʥʠʪʝ ʯʘʩʪʠ), ʝ ʩʧʘʟʚʘʥʘ ʚ ʦʙʱʠ ʣʠʥʠʠ ʦʪ ʧʲʨʚʠʷ ʜʦ 

ʧʦʩʣʝʜʥʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ.  

ʅʘʫʯʥʠʪʝ ʦʩʥʦʚʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ 

ʧʲʨʚʠ ʪʦʤ ʦʪ ʚʩʝʢʠ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ. ʊʝ ʦʪʨʘʟʷʚʘʪ ʚʠʞʜʘʥʠʷʪʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʠ 

ʩʲʦʪʚʝʪʥʦʪʦ ʥʠʚʦ ʥʘ ʥʘʫʢʘʪʘ ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʜʘʜʝʥʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ. 

ʊʲʡ ʢʘʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ ʝ ʦʪʙʝʣʷʟʘʥ ʦʛʨʦʤʝʥ ʥʘʧʨʝʜʲʢ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʥʘʫʢʘʪʘ ʟʘ ʢʣʠʤʘʪʘ ʠ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʪʝʭʥʦʣʦʛʠʠ (ʩʫʧʝʨʢʦʤʧʶʪʨʠ, 

ʩʘʪʝʣʠʪʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʧʨ.), ʚʩʝʢʠ ʩʣʝʜʚʘʱ ʜʦʢʣʘʜ 

ʧʨʝʜʦʩʪʘʚʷ ʚʩʝ ʧʦ-ʧʲʣʥʘ ʠ ʚʩʝ ʧʦ-ʥʘʜʝʞʜʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʠ ʧʨʦʮʝʩʠʪʝ ʚ 

ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ (ʬʠʛ. 4.1), ʟʘ ʜʚʠʞʝʱʠʪʝ ʩʠʣʠ (ʧʨʠʨʦʜʥʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ) ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʟʘ ʢʣʠʤʘʪʠʪʝ ʧʨʝʟ ʤʠʥʘʣʠ ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʛʝʦʣʦʞʢʠ ʝʧʦʭʠ, ʟʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʢʣʠʤʘʪʘ ʜʦ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. (ʠ ʜʦʨʠ ʩʣʝʜ ʪʦʚʘ). ʇʦʨʘʜʠ ʚʠʩʦʢʠʷ 

ʘʚʪʦʨʠʪʝʪ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʝʢʠʧʠ ʦʪ ʥʘʡ-ʧʨʝʩʪʠʞʥʠ ʥʘʫʯʥʠ ʮʝʥʪʨʦʚʝ ʚ 
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ʩʚʝʪʘ, ʧʦ ʧʨʘʚʠʣʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʭʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʦʪʨʘʟʷʚʘʪ ʧʦ ʢʦʥʩʝʥʩʫʩʝʥ ʥʘʯʠʥ 

ʚʠʞʜʘʥʠʷʪʘ ʥʘ ʧʨʝʦʙʣʘʜʘʚʘʱʘʪʘ ʯʘʩʪ ʦʪ ʩʚʝʪʦʚʥʘʪʘ ʥʘʫʯʥʘ ʦʙʱʥʦʩʪ. ɽʪʦ ʟʘʱʦ ʚ 

ʧʦʚʝʯʝʪʦ ʩʪʨʘʥʠ ʘʥʘʣʠʟʠʪʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʜʦʢʫʤʝʥʪʠ ʚ ʦʪʛʦʚʦʨ ʥʘ ʪʝʟʠ ʧʨʦʤʝʥʠ, ʩʝ ʙʘʟʠʨʘʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʦʮʝʥʲʯʥʠʪʝ ʜʦʢʣʘʜʠ 

ʥʘ IPCC ʟʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʮʝʥʘʨʠʠ, ʤʦʜʝʣʠ ʠ ʦʯʘʢʚʘʥʠ ʙʲʜʝʱʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʠ 

ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʪʷʭ. 

 

ʌʠʛ. 4. 1. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʠ ʧʨʦʤʝʥʠ (IPCC, 2007)
6
 

 

4.1.  ʉʮʝʥʘʨʠʠ ʠ ʤʦʜʝʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ  

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʙʲʜʝʱʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʢʣʠʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʚʟʝʪʠ ʧʦʜ 

ʚʥʠʤʘʥʠʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʠ ʠ ʜʚʠʞʝʱʠ ʩʠʣʠ, ʚʢʣ. ʧʨʦʮʝʩʠʪʝ ʠ ʚʲʟʜʝʡʩʪʚʠʷʪʘ 

(ʬʠʟʠʯʝʩʢʠ, ʝʢʦʣʦʛʠʯʥʠ ʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ), ʜʦʧʨʠʥʘʩʷʱʠ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʪʝ ʜʘ ʙʲʜʘʪ ʘʥʘʣʠʟʠʨʘʥʠ ʢʘʢʪʦ ʚ ʨʝʪʨʦʩʧʝʢʮʠʷ (ʟʘ ʦʪʤʠʥʘʣʠ 

ʠʩʪʦʨʠʯʝʩʢʠ ʠ ʛʝʦʣʦʞʢʠ ʝʧʦʭʠ), ʪʘʢʘ ʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʯʘʢʚʘʥʦʪʦ ʙʲʜʝʱʝ. ʆʩʚʝʥ 

ʙʲʜʝʱʠʪʝ ʝʤʠʩʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʠ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʙʨʦʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʚ ʥʝʛʦʚʦʪʦ ʙʣʘʛʦʩʲʩʪʦʷʥʠʝ, ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠʪʝ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʝʥʝʨʛʠʷ, ʚ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʧʦʟʝʤʣʝʥʠʪʝ, ʛʦʨʩʢʠʪʝ ʠ ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ, ʘ ʩʲʱʦ ʠ ʨʝʜʠʮʘ ʛʣʦʙʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ 

ʧʦʣʠʪʠʯʝʩʢʠ ʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʨʦʮʝʩʠ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʩʲʱʦ ʜʘ ʩʝ ʦʮʝʥʷʪ ʠ ʦʯʘʢʚʘʥʠʪʝ 

ʝʬʝʢʪʠ ʦʪ ʙʲʜʝʱʠʪʝ ʨʝʘʢʮʠʠ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʤʝʨʢʠ 

ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ.  ʊʝʟʠ ʩʣʦʞʥʠ 

ʘʥʘʣʠʟʠ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʝʢʠʧʠ ʦʪ ʚʦʜʝʱʠ 

                                                           
6
 ˮ ͭͦ͘;͙ͤ͟: IPCC (2007): Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to 

the Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M. 
Manning, Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cambridge University Press, 
Cambridge, United Kingdom and New York, NY, USA. 
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ʩʚʝʪʦʚʥʠ ʥʘʫʯʥʠ ʮʝʥʪʨʦʚʝ. ɿʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ ʩʨʘʚʥʠʤʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʭʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʝ ʥʝʦʙʭʦʜʠʤ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ, ʦʧʠʩʚʘʱ ʧʦ ʚʲʟʤʦʞʥʦ 

ʥʘʡ-ʜʦʩʪʦʚʝʨʝʥ ʥʘʯʠʥ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʲʪʠʱʘ ʥʘ ʙʲʜʝʱʦʪʦ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʦ 

ʨʘʟʚʠʪʠʝ ʚ ʛʣʦʙʘʣʝʥ ʠ ʨʝʛʠʦʥʘʣʝʥ ʢʦʥʪʝʢʩʪ.  

ʉʮʝʥʘʨʠʠʪʝ ʥʝ ʩʣʫʞʘʪ ʟʘ ʧʨʝʜʩʢʘʟʚʘʥʝ ʥʘ ʙʲʜʝʱʝʪʦ, ʘ ʟʘ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʦʣʠʪʠʢʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʝʜʠʥ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʦʪ ʚʲʟʤʦʞʥʠ ʙʲʜʝʱʠ ʪʨʘʝʢʪʦʨʠʠ ʚ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ. ʉʲʦʪʚʝʪʥʦ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʥʝ ʩʘ ʪʦʯʥʠ Ăʧʨʦʛʥʦʟʠò, ʘ ʩʘʤʦ ʦʯʘʢʚʘʥʠ ʭʠʧʦʪʝʪʠʯʥʠ ʩʲʩʪʦʷʥʠʷ Ăʨʝʘʢʮʠʷò ʥʘ 

ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʚ ʦʪʛʦʚʦʨ ʥʘ Ăʥʘʪʠʩʢʘò ʦʪ ʩʲʚʢʫʧʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʥʝʷ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʠʨʦʜʥʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʠ ʧʨʦʮʝʩʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʚ ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚʤʝʩʪʦ ʧʦʥʷʪʠʝʪʦ Ăʢʣʠʤʘʪʠʯʥʘ ʧʨʦʛʥʦʟʘò ʩʝ 

ʧʨʝʜʧʦʯʠʪʘ ʧʦʥʷʪʠʝʪʦ Ăʢʣʠʤʘʪʠʯʥʘ ʧʨʦʝʢʮʠʷò, ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʚ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʩʮʝʥʘʨʠʠʪʝ ʠ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʝʢʮʠʠ ʦʩʠʛʫʨʷʚʘʪ 

ʰʠʨʦʢʘ ʦʩʥʦʚʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʨʘʟʛʨʘʥʠʯʠʤʠ ʧʨʘʛʦʚʝ ʩ ʠʟʚʝʩʪʝʥ 

ʪʦʣʝʨʘʥʩ, ʢʘʢʪʦ ʚ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʪʘʢʘ ʠ ʚʲʚ ʚʲʟʜʝʡʩʪʚʠʷʪʘ ʠʤ ʚʲʨʭʫ ʧʨʠʨʦʜʥʠʪʝ 

ʠ ʘʥʪʨʦʧʦʛʝʥʥʠʪʝ ʩʠʩʪʝʤʠ (IPCC
 
, 2007)

7
.  

ʅʘʣʠʯʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ, ʥʦ ʦʙʱʦʧʨʠʝʪʠ ʦʪ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ ʩʮʝʥʘʨʠʠ, ʧʦʟʚʦʣʷʚʘ 

ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʪʷʭ ʦʙʦʩʥʦʚʘʥʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʧʦʢʘʟʘʪʝʣʠ, ʙʘʟʦʚʠ ʩʪʦʡʥʦʩʪʠ, Ăʩʪʘʨʪʦʚʠ 

ʪʦʯʢʠò ʠ ʧʨ., ʜʘ ʙʲʜʘʪ ʧʨʠʣʘʛʘʥʠ ʧʨʠ ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ ʟʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʢʲʤ ʦʧʨʝʜʝʣʝʥ ʙʲʜʝʱ ʭʦʨʠʟʦʥʪ ʚʲʚ ʚʨʝʤʝʪʦ. ɸʢʦ ʣʠʧʩʚʘʭʘ ʪʘʢʠʚʘ 

ʩʮʝʥʘʨʠʠ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʘʜʝʥ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ ʥʝ ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʩʨʘʚʥʷʚʘʥʠ ʩ 

ʪʝʟʠ ʦʪ ʜʨʫʛ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ, ʘ ʠ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʥʠ, ʠʟʫʯʘʚʘʱʠ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʙʠ ʙʠʣʘ ʤʥʦʛʦ ʧʦ-ʩʣʦʞʥʘ ʠ ʦʪʥʝʤʘʱʘ ʪʚʲʨʜʝ ʤʥʦʛʦ ʚʨʝʤʝ. ɼʨʫʛʘ 

ʧʨʠʯʠʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʝ 

ʩʚʲʨʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʚʠʩʦʢʠ ʨʘʟʭʦʜʠ ʟʘ ʩʫʧʝʨʢʦʤʧʶʪʨʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 

ʧʨʦʛʨʘʤʠ ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ. ʉʮʝʥʘʨʠʠʪʝ ʦʩʠʛʫʨʷʚʘʪ ʦʙʱʘ ʨʘʤʢʘ ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʥʝ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ, ʪʘʢʘ ʯʝ ʚʩʝʢʠ ʝʜʠʥ ʝʢʩʧʝʨʠʤʝʥʪ ʜʘ ʥʝ ʟʘʧʦʯʚʘ 

ʦʪ ʥʫʣʘʪʘ (Goosse, et al., 2010)
8
.  

ʇʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʩʮʝʥʘʨʠʠ ʥʘʡ-ʦʙʱʦ ʩʘ ʜʚʝ ʦʩʥʦʚʥʠ ʛʨʫʧʠ ï 

Ăʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠñ, ʢʦʠʪʦ ʩʘ ʘʥʛʘʞʠʨʘʥʠ ʩ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ, ʚʟʝʤʘʥʝ ʥʘ 

ʨʝʰʝʥʠʷ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʤʝʨʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʜʘʧʪʠʨʘʥʝʪʦ ʠ ʩʤʝʢʯʘʚʘʥʝʪʦ ʥʘ 

ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʠ Ăʤʝʞʜʠʥʥʠ ʧʦʪʨʝʙʠʪʝʣʠñ, ʢʦʠʪʦ ʩʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ, ʠʟʧʦʣʟʚʘʱʠ ʩʮʝʥʘʨʠʠʪʝ ʚ ʥʘʫʯʥʠʪʝ ʩʠ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ IPCC ʥʘʙʦʨʠʪʝ ʦʪ ʩʮʝʥʘʨʠʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʣʘʚʥʦ ʦʪ ʪʨʠ ʛʨʫʧʠ ʫʯʝʥʠ, ʢʦʠʪʦ 

ʩʝ ʟʘʥʠʤʘʚʘʪ ʩʲʦʪʚʝʪʥʦ ʩ ʠʥʪʝʛʨʠʨʘʥʠ ʤʦʜʝʣʠ ʟʘ ʦʮʝʥʢʘ (integrated assessment modeling, 

IAM), ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʲʟʜʝʡʩʪʚʠʷʪʘ, ʘʜʘʧʪʠʨʘʥʝʪʦ ʠ ʫʷʟʚʠʤʦʩʪʪʘ (impacts, adaptation, and 

vulnerability, IAV) ʠ ʩ ʢʣʠʤʘʪʠʯʥʦ ʤʦʜʝʣʠʨʘʥʝ (climate modeling, CM)
9
. 

                                                           
7
 ˮ ͭͦ͘;͙ͤ͟: IPCC Expert Meeting Report, 19ς21 September, 2007: Towards New Scenarios for Analysis of 

Emissions, Climate Change, Impacts, and Response Strategies 
8
 ˮ ͭͦ͘;͙ͤ͟: Goosse H., P.Y. Barriat, W. Lefebvre, M.F. Loutre, and V. Zunz (2010). Introduction to climate 

dynamics and climate modeling, ͤ ͙͊͡;͔ͤ ͤ͊ ͔͊͒ͪͫΥ www.climate.be/textbook  
9
 ˮ ͭͦ͘;͙ͤ͟: IPCC Working Groups (www.ipcc.ch/working_groups/working_groups.shtml#.UtF-AbT_meA)   

http://www.climate.be/textbook
http://(www.ipcc.ch/working_groups/working_groups.shtml#.UtF-AbT_meA
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ʇʨʝʟ 1992 ʛ. IPCC ʧʫʙʣʠʢʫʚʘ ʧʲʨʚʠʷ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ 

ʢʣʠʤʘʪʘ, ʥʘʨʝʯʝʥʠ IS92
10
. ʇʨʝʟ 2000 ʛ. IPCC ʧʫʙʣʠʢʫʚʘ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ʩʮʝʥʘʨʠʠ, 

ʦʧʠʩʘʥʠ ʚ ʪ.ʥʘʨ. ʉʧʝʮʠʘʣʝʥ ʜʦʢʣʘʜ ʟʘ ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ (Special Report on Emissions 

Scenarios, SRES)
11
. ʊʝʟʠ ʩʮʝʥʘʨʠʠ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʜʚʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʦʮʝʥʲʯʥʠ ʜʦʢʣʘʜʘ ʥʘ IPCC: ʊʨʝʪʠʷʪ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ (Third Assessment 

Report, TAR, 2001) ʠ ʏʝʪʚʲʨʪʠʷʪ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ (Assessment Report Four, AR4, 2007). 

ʊʝʟʠ ʜʚʘ ʜʦʢʣʘʜʘ ʩʘ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʧʨʝʟ ʧʲʨʚʦʪʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ ʍʍɯ ʚ.  ʟʘ ʛʦʣʷʤʘ ʯʘʩʪ 

ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ.  

ʆʱʝ ʧʨʝʟ 2007 ʛ. IPCC ʦʪʛʦʚʦʨʠ ʥʘ ʧʨʠʟʠʚʠʪʝ ʥʘ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʦʪʦʛʘʚʘ ʩʮʝʥʘʨʠʠ. ɿʘ ʮʝʣʪʘ IPCC ʧʨʝʜʣʦʞʠ ʥʦʚʦ 

ʧʦʢʦʣʝʥʠʝ ʩʮʝʥʘʨʠʠ (Moss, et al., 2008,
12

 2010
13

), ʠʟʚʝʩʪʥʠ ʢʘʪʦ ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʲʪʠʱʘ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ (Representative Concentration Pathways, RCPs). ʊʝʟʠ ʥʦʚʠ ʩʮʝʥʘʨʠʠ 

ʩʘ ʧʨʝʜʧʦʯʝʪʝʥʠ ʧʨʝʜ SRES-ʩʮʝʥʘʨʠʠʪʝ ʧʨʠ ʨʘʙʦʪʘʪʘ ʚʲʨʭʫ ʧʦʩʣʝʜʥʠʷ ʇʝʪʠ ʦʮʝʥʲʯʝʥ 

ʜʦʢʣʘʜ (Assessment Report Five, AR5, 2013/2014)
14

. 

ɺ ʥʘʩʪʦʷʱʠʷ ʘʥʘʣʠʟ ʩʘ ʠʟʧʦʣʟʚʘʥʠ ʜʘʥʥʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʧʦʩʣʝʜʥʠʪʝ ʜʚʘ ʥʘʙʦʨʘ ʦʪ 

ʩʮʝʥʘʨʠʠ (SRES ʠ RCPs), ʦʪʨʘʟʝʥʠ ʩʲʦʪʚʝʪʥʦ ʚ AR4 ʠ AR5. ʇʦʨʘʜʠ ʪʦʚʘ ʧʦ-ʜʦʣʫ ʩʝ 

ʩʧʠʨʘʤʝ ʥʘ ʪʝʟʠ ʥʘʙʦʨʠ ʦʪ ʩʮʝʥʘʨʠʠ. ʅʦʚʠʪʝ RCPs-ʩʮʝʥʘʨʠʠ, ʠʟʧʦʣʟʚʘʥʠ ʚ AR5, ʱʝ  

ʙʲʜʘʪ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʧʦʥʝ ʜʦ 2020 ʛ. ʟʘ ʚʩʠʯʢʠ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʘʢʪʦ ʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʘʥʘʣʠʟʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠ 

ʠ ʧʦʣʠʪʠʢʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʦʯʘʢʚʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʢʣʠʤʘʪʘ. 

 

4.1.1. ʉʮʝʥʘʨʠʠ ʥʘ IPCC, ʠʟʧʦʣʟʚʘʥʠ ʚ ʏʝʪʚʲʨʪʠʷ ʜʦʢʣʘʜ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ (AR4), 2007 ʛ. 

SRES-ʩʮʝʥʘʨʠʠʪʝ, ʧʨʝʜʣʦʞʝʥʠ ʚ ʉʧʝʮʠʘʣʥʠʷ ʜʦʢʣʘʜ ʟʘ ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ 

(Special Report on Emissions Scenarios, 2000),
15

 ʙʷʭʘ ʢʦʥʩʪʨʫʠʨʘʥʠ ʩ ʮʝʣ ʜʘ ʩʝ ʧʨʦʫʯʠ 

ʙʲʜʝʱʦʪʦ ʛʣʦʙʘʣʥʦ ʨʘʟʚʠʪʠʝ ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ 

ʘʝʨʦʟʦʣʥʠʪʝ ʝʤʠʩʠʠ ʥʘ ʧʨʝʢʫʨʩʦʨʠ. ɺ ʩʲʱʠʷ ʜʦʢʣʘʜ ʝ ʚʲʟʧʨʠʝʪʘ ʩʣʝʜʥʘʪʘ ʪʝʨʤʠʥʦʣʦʛʠʷ: 
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 ˮ ͭͦ͘;͙ͤ͟: Leggett J., Pepper W., Swart R.J. (1992) Emissions Scenarios for the IPCC: an Update. In: Houghton 
J.T., Callander B.A., Varney S.K. (eds) Climate change 1992. The Supplementary Report to the IPCC Scientific 
Assessment. Cambridge University Press, Cambridge, pp 71ς95  
11

 ˮ ͭͦ͘;͙ͤ͟: IPCC (2000), SRES - Special Report on Emissions Scenarios IPCC (2000), SRES - Special Report on 
Emissions Scenarios . A special report of Working Group III of the Intergovernmental Panel on Climate Change. 
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Emissions Scenarios . A special report of Working Group III of the Intergovernmental Panel on Climate Change. 
9ŘǎΦ bŀƪƛŏŜƴƻǾƛŏΣ bΦΣ ŀƴŘ {ǿŀǊǘΣ wΦΣ /ŀƳōǊƛŘƎŜ ¦ƴƛǾŜǊǎƛǘȅ tǊŜǎǎΣ ¦YΦ ǇǇ ртлΣ ͙ͤ͊͡;͔ͤ ͤ͊ ͔͊͒ͪͫΥ 
www.ipcc.ch/ipccreports/sres/emission/index.php?idp=0   

http://www.ipcc.ch/ipccreports/sres/emission/index.php?idp=0
http://www.ipcc.ch/pdf/supporting-material/expert-meeting-ts-scenarios.pdf
http://www.ipcc.ch/ipccreports/sres/emission/index.php?idp=0
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ʉʶʞʝʪʥʘ ʣʠʥʠʷ ï ʪʝʢʩʪʦʚʦ ʦʧʠʩʘʥʠʝ ʥʘ ʩʮʝʥʘʨʠʡ (ʠʣʠ ʩʝʤʝʡʩʪʚʦ ʦʪ ʩʮʝʥʘʨʠʠ), 

ʨʘʟʢʨʠʚʘʱʦ ʛʣʘʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʩʮʝʥʘʨʠʷ, ʢʘʢʪʦ ʠ ʥʘ 

ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ ʤʫ ʩ ʢʣʶʯʦʚʠʪʝ ʜʚʠʞʝʱʠ ʩʠʣʠ. 

ʉʮʝʥʘʨʠʡ ï ʧʨʦʝʢʮʠʷ ʥʘ ʚʲʟʤʦʞʥʦʪʦ ʙʲʜʝʱʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʷʩʥʘ ʣʦʛʠʢʘ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʤʝʨʠʤʘ ʩʶʞʝʪʥʘ ʣʠʥʠʷ. 

ɽʢʠʧʲʪ, ʩʲʟʜʘʣ SRES-ʩʮʝʥʘʨʠʠʪʝ, ʝ ʦʧʨʝʜʝʣʠʣ ʯʝʪʠʨʠ ʩʶʞʝʪʥʠ ʣʠʥʠʠ, 

ʦʙʦʟʥʘʯʝʥʠ ʢʘʪʦ A1, A2, B1 ʠ B2, ʢʦʠʪʦ ʦʧʠʩʚʘʪ ʚ ʛʣʦʙʘʣʝʥ ʤʘʱʘʙ ʚʟʘʠʤʦʚʨʲʟʢʠʪʝ 

ʤʝʞʜʫ ʜʚʠʞʝʱʠʪʝ ʩʠʣʠ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʘʝʨʦʟʦʣʠʪʝ, ʘ ʩʲʱʦ ʠ 

ʪʷʭʥʘʪʘ ʝʚʦʣʶʮʠʷ ʧʨʝʟ ʍʍɯ ʚ. ɺʩʷʢʘ ʩʶʞʝʪʥʘ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʷ ʨʘʟʣʠʯʥʠ ʜʝʤʦʛʨʘʬʩʢʠ, 

ʩʦʮʠʘʣʥʠ, ʠʢʦʥʦʤʠʯʝʩʢʠ, ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʝʢʦʣʦʛʠʯʥʠ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʚʲʚ 

ʚʨʝʤʝʪʦ. ʏʝʪʠʨʠʪʝ ʩʶʞʝʪʥʠ ʣʠʥʠʠ ʢʦʤʙʠʥʠʨʘʪ ʜʚʘ ʥʘʙʦʨʘ ʦʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ 

ʪʝʥʜʝʥʮʠʠ ï ʤʝʞʜʫ ʠʢʦʥʦʤʠʯʝʩʢʠʷ ʨʘʩʪʝʞ ʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʤʝʞʜʫ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʛʣʦʙʘʣʠʟʘʮʠʷ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʨʝʛʠʦʥʘʣʠʟʘʮʠʷ (ʬʠʛ. 4.2).  

 

 

 

ʌʠʛ. 4. 2 ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ IPCC SRES - ʩʮʝʥʘʨʠʠʪʝ16 

 

ʉʶʞʝʪʥʠʪʝ ʣʠʥʠʠ ʥʘ SRES-ʩʮʝʥʘʨʠʠʪʝ ʟʘ ʍʍɯ ʚ. ʥʘʢʨʘʪʢʦ ʩʝ ʦʧʠʩʚʘʪ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ
17

:  

¶ ʉʶʞʝʪʥʘ ʣʠʥʠʷ ʠ ʩʝʤʝʡʩʪʚʦ ʩʮʝʥʘʨʠʠ A1: ʙʲʜʝʱʠʷʪ ʩʚʷʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ 

ʙʲʨʟ ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʩʪʝʞ, ʙʨʦʷʪ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʚ ʩʚʝʪʘ ʜʦʩʪʠʛʘ ʩʚʦʷ ʧʠʢ ʚ 

ʩʨʝʜʘʪʘ ʥʘ ʚʝʢʘ, ʩʣʝʜ ʢʦʝʪʦ ʥʘʤʘʣʷʚʘ, ʙʲʨʟʦ ʩʝ ʚʥʝʜʨʷʚʘʪ ʥʦʚʠ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ 

ʪʝʭʥʦʣʦʛʠʠ. 

¶ ʉʶʞʝʪʥʘ ʣʠʥʠʷ ʠ ʩʝʤʝʡʩʪʚʦ ʩʮʝʥʘʨʠʠ A2: ʤʥʦʛʦ ʭʝʪʝʨʦʛʝʥʝʥ ʩʚʷʪ, ʩ 

ʧʦʩʪʦʷʥʥʦ ʥʘʨʘʩʪʚʘʱ ʙʨʦʡ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʨʝʛʠʦʥʘʣʥʦ ʦʨʠʝʥʪʠʨʘʥ 
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ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʘʩʪʝʞ, ʢʦʡʪʦ ʝ ʧʦ-ʬʨʘʛʤʝʥʪʠʨʘʥ ʠ ʧʦ-ʙʘʚʝʥ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʦʩʪʘʥʘʣʠʪʝ ʩʶʞʝʪʥʠ ʣʠʥʠʠ. 

¶ ʉʶʞʝʪʥʘ ʣʠʥʠʷ ʠ ʩʝʤʝʡʩʪʚʦ ʩʮʝʥʘʨʠʠ B1: ʙʲʜʝʱʠʷʪ ʩʚʷʪ ʝ ʢʦʥʚʝʨʛʝʥʪʝʥ ʩʲʩ 

ʩʲʱʠʪʝ ʪʝʥʜʝʥʮʠʠ ʚ ʙʨʦʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʢʘʪʦ ʧʨʠ ʩʶʞʝʪʥʘ ʣʠʥʠʷ A1, ʥʦ ʩ 

ʙʲʨʟʠ ʧʨʦʤʝʥʠ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʝʢʪʦʨʘ ʥʘ ʫʩʣʫʛʠʪʝ (ʚʢʣ. ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ), ʥʘʤʘʣʷʚʘʪ ʤʘʪʝʨʠʘʣʦʝʤʢʠʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝ ʚʥʝʜʨʷʚʘʪ Ăʯʠʩʪʠò ʠ ʩʧʝʩʪʷʚʘʱʠ ʨʝʩʫʨʩʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 

¶ ʉʶʞʝʪʥʘ ʣʠʥʠʷ ʠ ʩʝʤʝʡʩʪʚʦ ʩʮʝʥʘʨʠʠ B2: ʪʦʚʘ ʝ ʩʚʷʪ, ʚ ʢʦʡʪʦ ʧʨʦʙʣʝʤʠʪʝ ʩʝ 

ʨʝʰʘʚʘʪ ʥʘ ʤʝʩʪʥʦ ʠʣʠ ʨʝʛʠʦʥʘʣʥʦ ʥʠʚʦ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʟʘ 

ʫʩʪʦʡʯʠʚʦ ʨʘʟʚʠʪʠʝ, ʥʘʩʝʣʝʥʠʝʪʦ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʥʦ ʩ ʧʦ-ʥʠʩʢʠ 

ʪʝʤʧʦʚʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʶʞʝʪʥʘ ʣʠʥʠʷ ɸ2, ʠʢʦʥʦʤʠʯʝʩʢʠʷʪ ʨʘʩʪʝʞ ʝ ʩ 

ʫʤʝʨʝʥʠ ʪʝʤʧʦʚʝ. 

ʅʘ ʪʘʟʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘ ʦʩʥʦʚʘ ʚ ʨʘʤʢʠʪʝ ʥʘ IPCC ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʙʱʦ 40 

ʩʮʝʥʘʨʠʷ ʦʪ ʰʝʩʪ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʝʢʠʧʘ (ʬʠʛ. 4.3). 

 

 
ʌʠʛ. 4. 3. ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʶʞʝʪʥʠʪʝ ʣʠʥʠʠ ʠ ʩʮʝʥʘʨʠʠʪʝ ʚ ʉʧʝʮʠʘʣʝʥ ʜʦʢʣʘʜ ʟʘ ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ 

ʥʘ IPCC (SRES)
18

 

 

ʆʪ IPCC  ʩʝ ʧʨʠʝʤʘ, ʯʝ ʚʩʠʯʢʠ ʩʮʝʥʘʨʠʠ ʩʘ ʝʜʥʘʢʚʦ ʚʘʣʠʜʥʠ. ʆʪ ʚʩʠʯʢʠ 40 

ʧʨʝʜʣʦʞʝʥʠ ʩʮʝʥʘʨʠʷ ʩʘ ʠʟʙʨʘʥʠ ʰʝʩʪ ʛʨʫʧʠ ʦʪ ʯʝʪʠʨʠ ʩʝʤʝʡʩʪʚʘ ʩʮʝʥʘʨʠʠ: ʧʦ ʝʜʥʘ 

ʛʨʫʧʘ ʦʪ ʪʨʠʪʝ ʩʝʤʝʡʩʪʚʘ ʩʮʝʥʘʨʠʠ A2, B1 ʠ B2 ʠ ʪʨʠ ʛʨʫʧʠ ʦʪ ʩʝʤʝʡʩʪʚʦʪʦ ʩʮʝʥʘʨʠʠ A1: 

A1F1 (ʩ ʠʥʪʝʥʟʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʢʦʧʘʝʤʠ ʛʦʨʠʚʘ), A1T (ʩ ʧʨʝʦʙʣʘʜʘʚʘʱʦ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ) ʠ A1B (ʩ ʙʘʣʘʥʩʠʨʘʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
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ʨʘʟʥʦʦʙʨʘʟʥʠ ʝʥʝʨʛʠʡʥʠ ʠʟʪʦʯʥʠʮʠ). ʆʪ IPCC ʩʘ ʠʟʙʨʘʥʠ ʪ.ʥʘʨ. Ăʠʣʶʩʪʨʘʪʠʚʥʠ 

ʩʮʝʥʘʨʠʠò, ʟʘ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʚʩʷʢʘ ʦʪ ʰʝʩʪʪʝ ʛʨʫʧʠ ʩʮʝʥʘʨʠʠ (ʬʠʛ. 4.4, ʪʘʙʣ. 4.1). 

 

ʊʘʙʣ. 4. 1. ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ SRES - ʩʮʝʥʘʨʠʠʪʝ
19
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 ˮ ͭͦ͘;͙ͤ͟Υ /ŀǊǘŜǊΣ ¢ΦwΦ όнллтύΦ DŜƴŜǊŀl Guidelines on the Use of Scenario Data for Climate Impact and 
Adaptation Assessment, Version 2, June 2007, Task Group on Data and Scenario Support for Impact and Climate 
Assessment (TGICA), Intergovernmental Panel on Climate Change. 

ʌʠʛ. 4. 4. ʐʝʩʪʪʝ "ʠʣʶʩʪʨʘʪʠʚʥʠ" SRES-ʩʮʝʥʘʨʠʷ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʛʣʦʙʘʣʥʠ ʝʤʠʩʠʠ 
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4.1.2. ʉʮʝʥʘʨʠʠ ʥʘ IPCC, ʠʟʧʦʣʟʚʘʥʠ ʚ ʇʝʪʠʷ ʜʦʢʣʘʜ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ (AR5), 2013/14 ʛ. 

ʅʘʠʤʝʥʦʚʘʥʠʝʪʦ ʇʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʲʪʠʱʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ (Representative 

Concentration Pathways, RCPs) ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʇʝʪʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ (AR5), ʟʘ ʜʘ ʩʝ 

ʦʯʝʨʪʘʝ ʣʦʛʠʯʝʩʢʘʪʘ ʨʘʤʢʘ ʥʘ ʪʦʟʠ ʥʦʚ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ. Ăʇʨʝʜʩʪʘʚʠʪʝʣʥʠò 

(Ărepresentativeò) ʦʟʥʘʯʘʚʘ, ʯʝ ʚʩʝʢʠ ʦʪ RCPs ʧʨʝʜʩʪʘʚʷ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ, 

ʧʨʝʜʣʦʞʝʥʠ ʚ ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʘ ʩʲʱʦ ʠ ʯʝ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ RCPs ʪʨʷʙʚʘ ʜʘ ʩʘ 

ʩʲʧʦʩʪʘʚʠʤʠ ʩ ʧʲʣʥʠʷ ʥʘʙʦʨ ʦʪ ʝʤʠʩʠʦʥʥʠ ʩʮʝʥʘʨʠʠ, ʦʧʠʩʘʥʠ ʚ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ. 

ʀʟʨʘʟʲʪ Ăʧʲʪʠʱʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝò ʩʝ ʠʟʧʦʣʟʚʘ, ʟʘ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʝ, ʯʝ ʪʝʟʠ ʩʪʦʡʥʦʩʪʠ 

ʥʝ ʩʘ ʦʢʦʥʯʘʪʝʣʥʠ, ʥʦ ʩʘ ʥʫʞʥʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʝʢʮʠʠ, ʛʝʥʝʨʠʨʘʥʠ 

ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʘʥʥʠ ʟʘ ʨʘʜʠʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ (radiative forcing) ʚʲʨʭʫ ʝʥʝʨʛʠʡʥʠʷ ʙʘʣʘʥʩ 

ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʠʟʤʝʨʝʥ ʚʲʚ ʚʘʪʦʚʝ ʥʘ ʢʚʘʜʨʘʪʝʥ ʤʝʪʲʨ (W/m
2
) ï ʬʠʛ. 4.5. 

ʇʦʥʷʪʠʝʪʦ Ăʢʦʥʮʝʥʪʨʘʮʠʠò ʩʝ ʠʟʧʦʣʟʚʘ ʚʤʝʩʪʦ ʧʦʥʷʪʠʝʪʦ Ăʝʤʠʩʠʠò, ʟʘ ʜʘ ʝ ʷʩʥʦ, ʯʝ ʚ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʢʘʪʦ ʚʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ, 

ʘ ʥʝ ʟʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʘʝʨʦʟʦʣʠʪʝ. ʅʘ ʪʘʟʠ ʦʩʥʦʚʘ ʝ ʨʘʟʨʘʙʦʪʝʥ ʥʘʙʦʨ 

ʦʪ ʯʝʪʠʨʠ RCP-ʩʮʝʥʘʨʠʷ, ʚʦʜʝʱʠ ʜʦ ʨʘʜʠʘʮʠʦʥʝʥ ʥʘʪʠʩʢ ʢʲʤ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʥʠʚʘ ʦʪ 8.5, 6, 4.5 ʠ 2.6 W/m
2
.  

ʌʠʛ. 4. 5. ʈʘʜʠʘʮʠʦʥʝʥ ʥʘʪʠʩʢ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʜʚʠʞʝʱʠ ʩʠʣʠ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ
20 

 

                                                           
20

 ˮ ͭͦ͘;͙ͤ͟:  IPCC, Fifth Assessment Report (AR5) (www.ipcc.ch/index.htm#.UtTjwLT_meA ) 

http://www.ipcc.ch/index.htm#.UtTjwLT_meA
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RCP-ʩʮʝʥʘʨʠʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʚʲʟʤʦʞʥʠ ʙʲʜʝʱʠ ʪʨʘʝʢʪʦʨʠʠ ʥʘ 

ʝʤʠʩʠʠʪʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʘʝʨʦʟʦʣʠʪʝ. ɿʘ ʧʝʨʠʦʜʘ 1750 ï 2000 

ʛ. ʦʪ IPCC ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʥʠʚʘʪʘ ʥʘ ʨʘʜʠʘʮʠʦʥʝʥ ʥʘʪʠʩʢ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʚ ʤʠʥʘʣʦʪʦ. ʉʲʱʦ ʪʘʢʘ ʟʘ ʧʝʨʠʦʜʘ 2001 ï 2100 ʛ. ʩʘ 

ʦʧʨʝʜʝʣʝʥʠ ʙʲʜʝʱʠʪʝ ʦʯʘʢʚʘʥʠ ʥʠʚʘ ʥʘ ʨʘʜʠʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ ʟʘ ʚʩʝʢʠ ʦʪ ʯʝʪʠʨʠʪʝ RCP-

ʩʮʝʥʘʨʠʷ, ʢʘʪʦ ʤʘʢʘʨ ʠ ʚ ʪʚʲʨʜʝ ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʚʠʜ, ʩʲʱʦʪʦ ʝ ʥʘʧʨʘʚʝʥʦ ʠ ʟʘ ʧʝʨʠʦʜʘ ʦʪ 

2100 ʜʦ 2300 ʛ. (ʪʦʚʘ ʩʘ ʪ.ʥʘʨ. Ăʈʘʟʰʠʨʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʲʪʠʱʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝñ ï 

Extended Concentration Pathways, ECPs) ï ʬʠʛ. 4.6.  

 

 
 

 
 

ʌʠʛ. 4. 6. ʈʘʟʰʠʨʝʥʠ ʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʲʪʠʱʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ (ECPs).  

ɻʦʨʝ: ʈʘʜʠʘʮʠʦʥʝʥ ʥʘʪʠʩʢ (ʚʜʷʩʥʦ) ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʛʦ ʝʤʠʩʠʠ ʥʘ CO2 (ʚʣʷʚʦ). ʉ ʯʝʨʥʘ ʣʠʥʠʷ ʠ ʧʫʥʢʪʠʨ 

ʩʘ ʧʦʢʘʟʘʥʠ ʪ.ʥʘʨ. Ăʜʦʧʲʣʥʠʪʝʣʥʠ ʧʲʪʠʱʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝñ (supplementary concentration pathway), ʢʘʪʦ 

ʘʣʪʝʨʥʘʪʠʚʘ ʥʘ  RCP6 (ʧʦ van Vuuren et al., 2011)
21

.  

ɼʦʣʫ: ʈʘʜʠʘʮʠʦʥʝʥ ʥʘʪʠʩʢ ʥʘ ʥʷʢʦʠ ʦʪ SRES-ʩʮʝʥʘʨʠʠʪʝ (ʧʦ Cubasch, Meehl, 2001)
22

  

ɼʦʧʫʩʢʘ ʩʝ, ʯʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʲʩʪʘ ʚ ʙʨʦʷ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʙʨʫʪʥʠʷ ʚʲʪʨʝʰʝʥ 

ʧʨʦʜʫʢʪ, ʠʟʧʦʣʟʚʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ʥʘ ʝʥʝʨʛʠʷ, 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʭʨʘʥʠ, ʧʨʦʤʝʥʠʪʝ ʚ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ ʠ ʜʨ. ʩʘ ʚʲʟʤʦʞʥʠ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʩʮʝʥʘʨʠʠʪʝ (ʬʠʛ. 4.7). RCP-ʩʮʝʥʘʨʠʠʪʝ ʜʦʧʫʩʢʘʪ ʩʲʱʦ, ʯʝ ʨʝʘʣʠʟʠʨʘʥʝʪʦ 

                                                           
21

 ˮ ͭͦ͘;͙ͤ͟: van Vuuren, D.P., et al. (2011). The representative concentration pathways: an overview. In: 
Climatic Change (2011) 109:5ς31 
22

 ˮ ͭͦ͘;͙ͤ͟: Cubasch U., Meehl G.A. 2001. Projections of future climate change. In: Houghton et al. (editors). 
Climate Change 2001: The scientific basis. Cambridge University Press., p. 525-582. 
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ʥʘ ʧʦʣʠʪʠʯʝʩʢʠ ʤʝʨʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʩʲʱʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʩʪʘʙʠʣʠʟʠʨʘʱ ʝʬʝʢʪ ʠ ʜʦʨʠ ʜʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʜʠʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ, ʢʦʝʪʦ ʱʝ ʩʝ ʦʪʨʘʟʠ ʠ 

ʚʲʨʭʫ ʩʠʣʘʪʘ ʠ ʧʦʩʦʢʘʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. 

 

 
ʌʠʛ. 4. 7. ʇʨʦʝʢʮʠʠ ʥʘ ʨʲʩʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʙʨʫʪʥʠʷ ʚʲʪʨʝʰʝʥ ʧʨʦʜʫʢʪ (GDP), ʣʝʞʘʱʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ 

RCP-ʩʮʝʥʘʨʠʠʪʝ (ʧʦ van Vuuren et al., 2011) 

 

ʇʦʩʦʯʝʥʠʪʝ ʯʝʪʠʨʠ RCP-ʩʮʝʥʘʨʠʷ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʧʠʩʘʥʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

¶ ʉʮʝʥʘʨʠʷʪ RCP 8.5 ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʨʝʯʝʥ Ăʦʙʠʯʘʡʥʘ ʧʨʘʢʪʠʢʘñ (Ăbusiness-as-usual 

scenarioñ) ʩ ʥʘʨʘʩʪʚʘʱʠ ʝʤʠʩʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʚʲʚ ʚʨʝʤʝʪʦ ʠ ʩʲʦʪʚʝʪʥʦ 

ʫʚʝʣʠʯʘʚʘʱʠ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ. ʈʘʜʠʘʮʠʦʥʥʠʷʪ ʥʘʪʠʩʢ ʥʘʨʘʩʪʚʘ 

ʜʦ 8.5 W/m
2
 ʜʦ 2100 ʛ., ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1370 ppm ʚ CO2 ʝʢʚ. 

¶ ʉʮʝʥʘʨʠʷʪ RCP 6.0 ʝ ʩʪʘʙʠʣʠʟʠʨʘʱ ʩʮʝʥʘʨʠʡ, ʧʨʠ ʢʦʡʪʦ ʝʤʠʩʠʠʪʝ ʱʝ ʥʘʨʘʩʪʚʘʪ 

ʙʲʨʟʦ ʜʦ 2060 ʛ., ʩʣʝʜ ʢʦʝʪʦ ʱʝ ʥʘʤʘʣʷʚʘʪ. ʈʘʜʠʘʮʠʦʥʥʠʷʪ ʥʘʪʠʩʢ ʢʲʤ 2100 ʛ. ʩʝ 

ʦʮʝʥʷʚʘ ʥʘ 6 W/m
2
 ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ ʦʢʦʣʦ 850 

ppm CO2 ʝʢʚ. 

¶ ʉʮʝʥʘʨʠʷʪ RCP 4.5 ʧʨʝʜʚʠʞʜʘ ʧʦ-ʙʲʨʟʦ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʜʝʢʚʘʪʥʠ ʤʝʨʢʠ ʟʘ 

ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ. ʆʯʘʢʚʘ ʩʝ ʧʠʢʲʪ ʥʘ ʝʤʠʩʠʠʪʝ ʜʘ ʙʲʜʝ ʦʢʦʣʦ 2040 ʛ., ʩʣʝʜ 

ʢʦʝʪʦ ʪʝ ʜʘ ʥʘʤʘʣʝʷʪ ʨʷʟʢʦ ʜʦ 2080 ʛ. ʈʘʜʠʘʮʠʦʥʥʠʷʪ ʥʘʪʠʩʢ ʢʲʤ 2100 ʛ. ʩʝ ʦʮʝʥʷʚʘ ʥʘ 

4.5 W/m
2
, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʦʣʦ 650 ppm CO2 ʝʢʚ. 

¶ ʉʮʝʥʘʨʠʷʪ RCP 2.6 ʦʧʠʩʚʘ ʥʘʡ-ʦʧʪʠʤʠʩʪʠʯʥʠʷ ʚʘʨʠʘʥʪ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʜʦʧʫʩʢʘ, ʯʝ ʱʝ 

ʙʲʜʘʪ ʨʝʘʣʠʟʠʨʘʥʠ ʚʩʠʯʢʠ ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʠ ʯʝ ʛʣʦʙʘʣʥʦʪʦ 

ʟʘʪʦʧʣʷʥʝ ʱʝ ʩʝ ʦʛʨʘʥʠʯʠ ʜʦ 2ÁC. ʆʯʘʢʚʘ ʩʝ ʝʤʠʩʠʠʪʝ ʜʘ ʥʘʤʘʣʷʚʘʪ ʨʷʟʢʦ ʩʣʝʜ 2020ʛ. 

ɿʘ ʚʩʝʢʠ ʦʪ ʯʝʪʠʨʠʪʝ RCP-ʩʮʝʥʘʨʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʪʜʝʣʝʥ ʤʦʜʝʣ ʠ ʟʘ ʥʝʛʦ ʦʪʛʦʚʘʨʷ 

ʦʪʜʝʣʥʘ ʛʨʫʧʘ ʦʪ ʝʢʩʧʝʨʪʠ ʥʘ IPCC (ʪʘʙʣ. 4.2)
23

. 

 

 

                                                           
23

 ˮ ͭͦ͘;͙ͤ͟Υ IPCC (www.ipcc.ch). 
 

http://www.ipcc.ch/
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ʊʘʙʣ. 4. 2. ʀʥʩʪʠʪʫʮʠʠ, ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʤʦʜʝʣʠʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ RCP ʩʮʝʥʘʨʠʠʪʝ 

RCP-

ʩʮʝʥʘʨʠʡ 

ʄʦʜʝʣ ʀʥʩʪʠʪʫʮʠʷ ɼʲʨʞʘʚʘ 

RCP 2.6 IMAGE  Netherlands Environmental Assessment Agency ʅʠʜʝʨʣʘʥʜʠʷ 

RCP 4.5 Mini CAM  
Pacific Northwest National Laboratoryôs Joint 

Global Change Research Institute (JGCRI) 
ʉɸʑ 

RCP 6.0 AIM  
Japan Agency for Marine-Earth Science and 

Technology (JAMSTEC) 
ʗʧʦʥʠʷ 

RCP 8.5 MESSAGE 
International Institute for Applied Systems 

Analysis (IIASA) 
ɸʚʩʪʨʠʷ 

 

ɻʣʦʙʘʣʥʘʪʘ ʙʘʟʘ ʜʘʥʥʠ (RCP Database ver. 2.0.5) ʟʘ ʯʝʪʠʨʠʪʝ RCP-ʩʮʝʥʘʨʠʷ ʠ 

ʯʝʪʠʨʠʪʝ ʤʦʜʝʣʘ ʝ ʧʫʙʣʠʯʥʦ ʜʦʩʪʲʧʥʘ ʥʘ ʩʘʡʪʘ ʥʘ IIASA-ɸʚʩʪʨʠʷ. ʉʲʜʲʨʞʘʱʠʪʝ ʩʝ ʚ ʥʝʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ ʩʘ ʩ ʤʥʦʛʦ ʧʦ-ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ (0.5 ̄ʥʘ 0.5)̄, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʠʰʥʠʪʝ ʦʮʝʥʲʯʥʠ ʜʦʢʣʘʜʠ ʥʘ IPCC (ʬʠʛ. 4.8). 

 

 
ʌʠʛ. 4. 8. RCP ʙʘʟʘʪʘ ʜʘʥʥʠ ʥʘ ʘʜʨʝʩ: 

http://tntcat.iiasa.ac.at:8787/RcpDb/dsd?Action=htmlpage&page=welcome 

 

ʌʠʛ. 4.9 ʠʣʶʩʪʨʠʨʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ RCPs ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ 

ʝʤʠʩʠʠʪʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʛʣʘʚʥʠʪʝ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ (ʚʲʛʣʝʨʦʜʝʥ ʜʠʦʢʩʠʜ, ʤʝʪʘʥ ʠ 

ʜʚʫʘʟʦʪʝʥ ʦʢʩʠʜ) ʦʪ 2000 ʜʦ 2100 ʛ.  

 

 

http://tntcat.iiasa.ac.at:8787/RcpDb/dsd?Action=htmlpage&page=welcome
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ʌʠʛ. 4. 9. ʀʟʤʝʥʝʥʠʝ ʥʘ RCPs ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʝʤʠʩʠʠʪʝ (ʛʦʨʝ ï ʧʫʥʢʪʠʨʘʥʠʪʝ ʣʠʥʠʠ ʩ ʪʦʯʢʠ ʧʦʢʘʟʚʘʪ 

ʝʤʠʩʠʠʪʝ ʧʦ SRES-ʩʮʝʥʘʨʠʠʪʝ) ʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ (ʜʦʣʫ) ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ (ʮʠʪ. ʧʦ van Vuuren, 

et.al., 2011). 

ʊʘʙʣ. 4.3 ʧʨʝʜʩʪʘʚʷ ʦʩʨʝʜʥʝʥʠ ʛʣʦʙʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʥʠ ʘʥʦʤʘʣʠʠ ʩʧʨʷʤʦ 

ʧʨʝʜʠʥʜʫʩʪʨʠʘʣʥʠʪʝ ʥʠʚʘ ʠ ʩʲʧʦʩʪʘʚʢʘ ʥʘ RCP-ʩʮʝʥʘʨʠʠʪʝ ʩ ʥʷʢʦʠ ʦʪ SRES-ʩʮʝʥʘʨʠʠʪʝ 

(ʧʦ Rogelj et al., 2012)
24

.   

 

ʊʘʙʣ. 4. 3. ʆʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ RCPs-ʩʮʝʥʘʨʠʠʪʝ 

RCP-

ʩʮʝʥʘʨʠʡ 

ʈʘʜʠʘʮʠʦʥʝʥ 

ʥʘʪʠʩʢ 

CO2 

ʝʢʚ.  

(ppm) 

ʄʝʜʠʘʥʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʘʪʘ 

ʘʥʦʤʘʣʠʷ  

(ÁC) 

ʊʨʘʝʢʪʦʨʠʷ 

(ʪʨʝʥʜ) 

ʉʲʧʦʩʪʘʚʢʘ 

ʩʲʩ SRES-

ʩʮʝʥʘʨʠʠʪʝ 

RCP 8.5 
8.5 W/m

2
 ʧʨʝʟ 

2100 ʛ. 
1370 4.9 ʇʦʚʠʰʘʚʘʥʝ SRES A1F1 

RCP 6.0 
6 W/m

2
 ʩʣʝʜ 

2100 ʛ. 
850 3.0 

ʉʪʘʙʠʣʠʟʠʨʘʥʝ 

ʙʝʟ ʧʦʩʣʝʜʚʘʱʦ 

ʫʚʝʣʠʯʝʥʠʝ 

SRES B2 

RCP 4.5 
4.5 W/m

2
 ʩʣʝʜ 

2100 
650 2.4 

ʉʪʘʙʠʣʠʟʠʨʘʥʝ 

ʙʝʟ ʧʦʩʣʝʜʚʘʱʦ 

ʫʚʝʣʠʯʝʥʠʝ 

SRES B1 

RCP 2.6 

3 W/m
2
 ʧʨʝʜʠ 

2100 ʛ., 

ʥʘʤʘʣʝʥʠʝ ʜʦ 

2.6 W/m
2
 ʧʨʝʟ 

2100 ʛ. 

490 1.5 

ʋʚʝʣʠʯʝʥʠʝ ʩ 

ʧʦʩʣʝʜʚʘʱʦ ʨʷʟʢʦ 

ʥʘʤʘʣʝʥʠʝ 

ʅʷʤʘ 

ʝʢʚʠʚʘʣʝʥʪ 

 

ʅʘ ʬʠʛ. 4.10 ʩʘ ʧʦʢʘʟʘʥʠ ʦʯʘʢʚʘʥʠʪʝ ʛʣʦʙʘʣʥʠ ʧʨʦʤʝʥʠ ʜʦ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. ʥʘ 

ʩʨʝʜʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʚʘʣʝʞʠ ʧʦ ʜʚʘʪʘ ʢʨʘʡʥʠ ʩʮʝʥʘʨʠʷ RCP 2.6 ʠ RCP 8.5. 
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 ˮ ͭͦ͘;͙ͤ͟: Rogelj, J., M. Meinshausen, R. Knutti (2012). Global warming under old and new scenarios using 
IPCC climate sensitivity range estimates. Nature Climate Change, PUBLISHED ONLINE: 5 FEBRUARY 2012 
(www.iac.ethz.ch/people/knuttir/papers/rogelj12natcc.pdf)  

http://www.iac.ethz.ch/people/knuttir/papers/rogelj12natcc.pdf
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ʌʠʛ. 4. 10. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʜʦ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. ʥʘ ʩʨʝʜʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʚʘʣʝʞʠ ʧʦ ʩʮʝʥʘʨʠʠʪʝ RCP 

2.6 ʠ  RCP 8.5 ʥʘ IPCC AR5
25 

 

 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ SRES-ʩʮʝʥʘʨʠʠʪʝ, ʢʦʠʪʦ ʩʘ ʨʘʟʨʘʙʦʪʚʘʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ (ʧʲʨʚʦ ʩʘ 

ʨʘʟʨʘʙʦʪʝʥʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʠ ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ, ʘ ʩʣʝʜ ʪʦʚʘ ʥʘ ʪʘʟʠ 

ʦʩʥʦʚʘ ʩʘ ʤʦʜʝʣʠʨʘʥʠ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʝʢʮʠʠ), ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠʷ ʥʘʙʦʨ ʦʪ 

ʩʮʝʥʘʨʠʠ (RCPs) ʨʘʙʦʪʥʠʷʪ ʧʨʦʮʝʩ ʧʨʦʪʠʯʘ ʧʘʨʘʣʝʣʥʦ (ʬʠʛ. 4.11) ʥʘ ʪʨʠ ʝʪʘʧʘ (Moss et 

al., 2010): 

1. ʀʟʛʦʪʚʷʥʝ ʥʘ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ ʟʘ ʪʨʘʝʢʪʦʨʠʠʪʝ ʚ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʝʤʠʩʠʠʪʝ, 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʠ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ, ʦʧʠʩʘʥʠ ʢʘʪʦ Ăʧʨʝʜʩʪʘʚʠʪʝʣʥʠ ʧʲʪʠʱʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝò (RCPs). 

2. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ ʩʝ ʨʘʙʦʪʠ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʠ ʩʝ ʩʲʟʜʘʚʘʪ ʥʦʚʠ 

ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʩʮʝʥʘʨʠʠ. 

3. ʅʘʢʨʘʷ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʢʲʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ 

ʩʪʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ IPCC. 
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  ˮ ͭͦ͘;͙ͤ͟:  IPCC, Fifth Assessment Report (AR5) (www.ipcc.ch/index.htm#.UtTjwLT_meA ) 

http://www.ipcc.ch/index.htm#.UtTjwLT_meA
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ʌʠʛ. 4. 11. ʀʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʦʜʭʦʜ ʧʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠʷ ʥʘʙʦʨ ʦʪ ʛʣʦʙʘʣʥʠ ʩʮʝʥʘʨʠʠ (RCPs), 

ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʇʝʪʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ ʥʘ IPCC: a) ʧʨʝʜʠʰʥʠʷʪ ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʧʦʜʭʦʜ, 

ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ SRES-ʩʮʝʥʘʨʠʠʪʝ; ʥʦʚʠʷʪ ʫʩʧʦʨʝʜʝʥ ʧʦʜʭʦʜ, ʠʟʧʦʣʟʚʘʥ ʧʨʠ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

RCP-ʩʮʝʥʘʨʠʠʪʝ. ʉ ʯʠʩʣʘ (ʦʪ 1 ʜʦ 4) ʩʘ ʦʪʙʝʣʷʟʘʥʠ ʘʥʘʣʠʪʠʯʥʠʪʝ ʩʪʲʧʢʠ ʧʨʠ ʜʚʘʪʘ ʧʦʜʭʦʜʘ. ʉʪʨʝʣʢʠʪʝ 

ʧʦʢʘʟʚʘʪ ʪʨʘʥʩʬʝʨʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ (ʧʣʲʪʥʠ ʩʪʨʝʣʢʠ), ʧʦʜʙʦʨʘ ʥʘ RCPs (ʧʫʥʢʪʠʨʘʥʠʪʝ ʩʪʨʝʣʢʠ ʩ ʪʠʨʝʪʘ) 

ʠ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠ ʦʙʨʘʪʥʠʪʝ ʚʨʲʟʢʠ (ʧʫʥʢʪʠʨʘʥʠʪʝ ʩʪʨʝʣʢʠ ʩ ʪʦʯʢʠ) (ʧʦ Moss et al., 

2010) 

 

ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʧʲʨʚʠʷ ʝʪʘʧ (ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ RCPs) ʝ ʜʘ ʩʝ ʧʦʣʫʯʠ ʥʫʞʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʲʟʤʦʞʥʠʪʝ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʙʲʜʝʱʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ (ʪ.ʝ. ʟʘ 

ʛʣʘʚʥʠʪʝ ʜʚʠʞʝʱʠ ʩʠʣʠ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ). ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤʘ ʟʘ 

ʛʨʫʧʘʪʘ ʥʘ ʫʯʝʥʠʪʝ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ (Climate models, CMs) ʠ ʟʘ 

ʛʨʫʧʘʪʘ ʥʘ ʫʯʝʥʠʪʝ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʠʥʪʝʛʨʠʨʘʥʘ ʦʮʝʥʢʘ ʥʘ ʤʦʜʝʣʠʪʝ (Integrated 

Assessment Models, IAMs). ʇʲʨʚʘʪʘ ʛʨʫʧʘ ʫʯʝʥʠ ʠʟʚʲʨʰʚʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʤʦʜʝʣʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʘʥʥʠ ʟʘ ʚʨʝʤʝʚʠʪʝ ʩʝʨʠʠ ʟʘ ʙʲʜʝʱʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʝʤʠʩʠʠ ʥʘ 

ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʟʘʤʲʨʩʠʪʝʣʠ ʥʘ ʘʪʤʦʩʬʝʨʥʠʷ ʚʲʟʜʫʭ ʠ ʟʘ ʧʨʦʤʝʥʠʪʝ ʚ 

ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʚʪʦʨʘʪʘ ʛʨʫʧʘ ʫʯʝʥʠ ʘʥʘʣʠʟʠʨʘ ʦʙʭʚʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʯʥʠ, ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠ ʧʨʦʮʝʩʠ ʚ ʙʲʜʝʱʦʪʦ, ʢʦʠʪʦ ʙʠʭʘ 

ʜʦʚʝʣʠ ʜʦ ʩʲʦʪʚʝʪʥʠ ʥʠʚʘ ʚ ʧʲʪʠʱʘʪʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʠ ʩʠʣʘʪʘ ʥʘ ʦʯʘʢʚʘʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ. 

ɺ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʫʞʜʠʪʝ ʠ ʞʝʣʘʥʠʷʪʘ ʥʘ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʥʦʚʠʪʝ ʩʮʝʥʘʨʠʠ, 

ʠʟʧʦʣʟʚʘʥʠ ʚ  ʇʝʪʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ AR5, ʧʦʢʨʠʚʘʪ ʜʚʘ ʧʝʨʠʦʜʘ ʚʲʚ ʚʨʝʤʝʪʦ ï 

Ăʢʨʘʪʢʦʩʨʦʯʥʠ ʩʮʝʥʘʨʠʠñ, ʦʙʭʚʘʱʘʱʠ ʧʝʨʠʦʜʘ ʜʦ ʦʢʦʣʦ 2035 ʛ. ʠ Ăʜʲʣʛʦʩʨʦʯʥʠ 

ʩʮʝʥʘʨʠʠñ, ʦʙʭʚʘʱʘʱʠ ʧʝʨʠʦʜʘ ʜʦ 2100 ʛ., ʘ ʚ ʧʦ-ʛʝʥʝʨʘʣʠʟʠʨʘʥ ʚʠʜ ʠ ʧʝʨʠʦʜʘ ʜʦ 2300 ʛ. 

ʈʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʥʘ ʜʚʘʪʘ ʧʝʨʠʦʜʘ ʝ ʚʘʞʥʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʱʠʪʝ ʧʦʣʠʪʠʢʠ ʚ ʦʪʛʦʚʦʨ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʪʲʡ ʢʘʪʦ ʪʝʟʠ ʧʦʣʠʪʠʢʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʦʯʘʢʚʘʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ʦʪʜʝʣʥʠ Ăʩʨʝʟʦʚʝñ ʚʲʚ ʚʨʝʤʝʪʦ. ʊʘʢʘ ʢʨʘʪʢʦʩʨʦʯʥʠʪʝ ʤʝʨʢʠ ʟʘ 

ʘʜʘʧʪʠʨʘʥʝ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʟʘ ʢʦʥʢʨʝʪʥʠ ʚʨʝʤʝʚʠ ʭʦʨʠʟʦʥʪʠ 

ʚ ʦʙʱʦʧʨʠʝʪʠ ʚ ʧʣʘʥʠʨʘʥʝʪʦ ʚʨʝʤʝʚʠ ʤʘʱʘʙʠ, ʩʲʦʙʨʘʟʥʦ ʦʯʘʢʚʘʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ 

ʧʨʦʤʝʥʠ. ʊʫʢ ʢʣʶʯʦʚʘ ʨʦʣʷ ʠʛʨʘʷʪ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʨʘʟʣʠʯʥʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʦʢʫʤʝʥʪʠ ʠ ʧʣʘʥʦʚʝ ʟʘ ʜʝʡʩʪʚʠʷ, 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʨʠʩʢʦʚʝʪʝ, ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʘʜʘʧʪʠʚʝʥ ʢʘʧʘʮʠʪʝʪ, 
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ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʫʷʟʚʠʤʦʩʪʪʘ, ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠ ʟʘ ʩʧʨʘʚʷʥʝ ʩ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ, ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʠʩʢʦʝʤʠʩʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪ.ʥ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʟʘ Ăʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠñ ʩʘ ʜʘʣʝʯ ʧʦ-ʚʘʞʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦ-ʢʨʘʪʢʦʩʨʦʯʥʠ ʩʮʝʥʘʨʠʠ, ʦʪ ʢʦʣʢʦʪʦ ʥʘ 

ʜʲʣʛʦʩʨʦʯʥʠ ʩʮʝʥʘʨʠʠ. ɿʘʪʦʚʘ ʚ ʥʦʚʠʷ ʦʮʝʥʲʯʝʥ ʜʦʢʣʘʜ ʩʝ ʧʦʣʘʛʘʪ ʫʩʠʣʠʷ ʟʘ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʮʝʥʘʨʠʠ ʠ ʤʦʜʝʣʠ ʩ ʧʦ-ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ (0.5Á ʥʘ 0.5Á) 

ʟʘ ʧʦ-ʢʨʘʪʢʦʩʨʦʯʥʠ ʧʝʨʠʦʜʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʫʪʦʯʥʠ, ʯʝ ʢʨʘʪʢʦʩʨʦʯʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ 

ʧʨʦʝʢʮʠʠ, ʧʨʠʤʝʨʥʦ ʟʘ ʧʝʨʠʦʜʘ 2016-2035 ʛ., ʥʝ ʩʘ ʝʢʩʪʨʘʧʦʣʘʮʠʷ ʥʘ ʩʝʛʘʰʥʠʷ ʢʣʠʤʘʪ ʟʘ 

ʩʣʝʜʚʘʱʠʪʝ 15-20 ʛʦʜʠʥʠ, ʘ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʟʘ ʪʦʚʘ ʢʘʢʚʦ ʙʠ ʩʝ ʩʣʫʯʠʣʦ ʩ ʢʣʠʤʘʪʘ, ʘʢʦ 

ʩʝ ʩʙʲʜʥʝ ʥʷʢʦʡ ʦʪ RCP-ʩʮʝʥʘʨʠʠʪʝ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ.
26

 

ʊʲʡ ʢʘʪʦ ʜʲʣʛʦʩʨʦʯʥʠʪʝ ʩʮʝʥʘʨʠʠ ʩʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ, ʫʩʠʣʠʷʪʘ 

ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʨʠʩʢʦʚʝʪʝ ʦʪ ʦʯʘʢʚʘʥʠ ʛʦʣʝʤʠ ʧʨʦʤʝʥʠ ʚ 

ʛʝʦʬʠʟʠʯʥʠʪʝ ʠ ʙʠʦʛʝʦʭʠʤʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʚ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʠʟʫʯʘʚʘʥʝ ʥʘ 

ʝʬʝʢʪʠʪʝ ʦʪ ʦʙʨʘʪʥʠʪʝ ʚʨʲʟʢʠ ʦʪ ʧʨʝʜʧʨʠʝʪʠ ʜʲʣʛʦʩʨʦʯʥʠ ʤʝʨʢʠ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʪʷʭ (ʥʘʧʨ. ʝʬʝʢʪʠʪʝ ʦʪ ʧʦʩʪʠʛʘʥʝ 

ʥʘ ʩʪʘʙʠʣʠʟʠʨʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʦʪ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʢʲʤ ʩʨʝʜʘʪʘ ʠʣʠ ʢʨʘʷ ʥʘ ʥʘʩʪʦʷʱʠʷ 

ʚʝʢ)
27
. ɿʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʧʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʝ ʚʘʞʥʦ ʜʘ ʟʥʘʷʪ ʩʲʱʦ ʢʘʢʲʚ ʱʝ ʙʲʜʝ ʝʬʝʢʪʲʪ ʚʲʨʭʫ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʦʪ ʚʩʝ ʧʦ-ʩʪʨʦʛʠʪʝ ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʝʤʠʩʠʠʪʝ ʠ ʢʘʢʚʠ 

ʤʝʨʢʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʠ ʧʦ-ʥʠʩʢʠ ʧʨʘʛʦʚʝ ʚ ʠʟʧʦʣʟʚʘʥʠʷ ʥʘʙʦʨ ʦʪ ʩʮʝʥʘʨʠʠ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʠʢ ʚ ʨʘʜʠʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ ʦʪ ʦʢʦʣʦ 3 W/m
2
 ʧʨʝʜʠ 2100 ʛ. ʩ 

ʧʦʩʣʝʜʚʘʱ ʩʧʘʜ ʥʘ ʨʘʜʠʘʮʠʦʥʥʠʷ ʥʘʪʠʩʢ)
28

.  

 

4.1.3. ʄʦʜʝʣʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

ʇʦ ʧʦʥʷʪʥʠ ʧʨʠʯʠʥʠ ʢʣʠʤʘʪʦʣʦʟʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘʪ ʝʢʩʧʝʨʠʤʝʥʪʠ 

ʚʲʨʭʫ ʨʝʘʣʥʘʪʘ ʢʣʠʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ, ʟʘ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʨʦʣʷʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥ ʧʨʦʮʝʩ, 

ʧʨʝʜʠʟʚʠʢʚʘʱ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʪʝ ʠʟʧʦʣʟʚʘʪ ʢʦʤʧʶʪʲʨʥʦ 

ʙʘʟʠʨʘʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʪʝʩʪʚʘʥʝ ʥʘ ʩʚʦʠʪʝ ʭʠʧʦʪʝʟʠ. ʊʲʡ ʢʘʪʦ ʤʦʜʝʣʠʪʝ ʩʘ ʩʘʤʦ 

ʦʧʨʦʩʪʝʥʠ ʘʙʩʪʨʘʢʪʥʠ ʧʨʠʙʣʠʞʝʥʠʷ (ʘʧʨʦʢʩʠʤʘʮʠʠ) ʥʘ ʩʣʦʞʥʠʪʝ ʨʝʘʣʥʠ ʧʨʦʮʝʩʠ ʠ 

ʷʚʣʝʥʠʷ ʚ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʠʤʘʪ ʚʝʨʦʷʪʥʦʩʪʝʥ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʪʝ 

ʩʘ ʩ ʥʷʢʘʢʚʦ ʥʠʚʦ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʦʩʪ ʠʣʠ ʥʝʩʠʛʫʨʥʦʩʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʟʘʜʲʣʙʦʯʘʚʘʪ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʟʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʧʨʦʤʝʥʠʪʝ ʚ ʢʣʠʤʘʪʘ (Goosse, et al., 2010).  

ʅʘʡ-ʦʙʱʦ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʥʘ 

ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʬʠʟʠʯʥʠ, ʙʠʦʣʦʛʠʯʥʠ ʠ 

ʭʠʤʠʯʥʠ ʟʘʢʦʥʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʷʪ ʘʧʘʨʘʪ, ʠʟʧʦʣʟʚʘʥ ʚ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ, ʝ ʪʚʲʨʜʝ 

ʩʣʦʞʝʥ, ʧʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ ʙʲʜʘʪ ʠʥʪʝʛʨʠʨʘʥʠ ʤʥʦʛʦʙʨʦʡʥʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʦʮʝʩʠ, ʩʲʩʪʦʷʥʠʷ, ʧʨʘʚʠ ʠ ʦʙʨʘʪʥʠ ʚʨʲʟʢʠ (ʧʦʣʦʞʠʪʝʣʥʠ ʠ ʦʪʨʠʮʘʪʝʣʥʠ), 

ʠʟʫʯʘʚʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʧʨʠʨʦʜʥʠ ʥʘʫʢʠ
29
. ɼʦʧʲʣʥʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʢʣʠʤʘʪʠʯʥʠʪʝ 

                                                           
26

 ˮ ͭͦ͘;͙ͤ͟:  IPCC, Fifth Assessment Report (AR5) (www.ipcc.ch/index.htm#.UtTjwLT_meA) 
27

 ˮͭͦ͘;͙ͤ͟: van Vuuren, D.P., et al. (2011) The representative concentration pathways: an overview. In: 
Climatic Change (2011) 109:5ς31 
28

 ˮ ͭͦ͘;͙ͤ͟Υ ˽͊͟ ͭ͊ͣΦ 
29

 ˮ ͭͦ͘;͙ͤ͟: Trenberth, K.E. (Edit.), (1992). Climate System Modeling. Cambridge University Press. 787pp. 
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ʤʦʜʝʣʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʜʘ ʩʘ Ăʜʠʩʢʨʝʪʥʠò ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ 

ʚʨʝʤʝʪʦ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ ʪʝʟʠ ʨʝʟʫʣʪʘʪʠ ʜʘ ʩʘ ʧʨʠʣʦʞʠʤʠ ʢʲʤ ʦʧʨʝʜʝʣʝʥʠ ʨʝʛʠʦʥʠ ʠ ʟʘ 

ʦʧʨʝʜʝʣʝʥʠ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜʠ (ʪ.ʝ. ʤʦʜʝʣʠʪʝ ʨʘʙʦʪʷʪ ʩ ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʠ 

ʚʨʝʤʝʚʘ ʨʝʟʦʣʶʮʠʷ). ʅʘʧʨʠʤʝʨ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʷʢʦʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʷʪ 

ʦʩʨʝʜʥʝʥʠ ʛʣʦʙʘʣʥʠ ʩʪʦʡʥʦʩʪʠ ʩ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʦʪ 

ʧʦʨʷʜʲʢʘ ʥʘ 200-300 km (ʛʣʦʙʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ), ʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʨʫʛʠ ʤʦʜʝʣʠ 

ʩʘ ʩ ʧʦ-ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ, ʦʙʠʢʥʦʚʝʥʦ ʧʦʜ 100 km, ʥʦ ʟʘ ʢʦʥʢʨʝʪʥʘ 

ʪʝʨʠʪʦʨʠʷ (ʨʝʛʠʦʥʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ). ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʚʨʝʤʝʚʘʪʘ ʩʪʲʧʢʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʦʜʝʣʠʨʘʥʠʷ ʧʨʦʮʝʩ ʤʦʞʝ ʜʘ ʦʙʭʚʘʱʘ ʦʪ ʤʠʥʫʪʠ ʜʦ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ
30

.  

ʂʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʚʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʚʲʨʭʫ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʦʠʪʦ ʩʣʝʜ ʪʦʚʘ ʩʝ 

ʦʙʨʘʙʦʪʚʘʪ ʯʨʝʟ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ, ʩʲʦʙʨʘʟʥʦ ʥʘʧʨʘʚʝʥʠʪʝ ʜʦʧʫʩʢʘʥʠʷ ʟʘ 

ʛʨʘʥʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʚ ʤʦʜʝʣʘ ʠ ʜʚʠʞʝʱʠʪʝ ʩʠʣʠ, ʧʨʝʜʠʟʚʠʢʚʘʱʠ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

(ʧʨʠʤʝʨʥʦ ʝʤʠʩʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʘʝʨʦʟʦʣʠʪʝ). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʝ 

ʧʦʜʣʘʛʘʪ ʥʘ ʧʨʦʚʝʨʢʘ ʟʘ ʜʦʩʪʦʚʝʨʥʦʩʪ ʠ ʩʝ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ 

ʤʝʭʘʥʠʟʤʠʪʝ, ʢʦʠʪʦ ʛʠ ʧʨʝʜʠʟʚʠʢʚʘʪ (ʬʠʛ. 4.12).  

 

 
ʌʠʛ. 4. 12. ʉʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ (ʧʦ Goosse, 

et al., 2010). 
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 ˮ ͭͦ͘;͙ͤ͟: Washington W.M., C.L. Parkinson (2005). An introduction to three-dimensional climate modeling. 
University Science Books, 353 p.p. 
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ɿʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ, ʩʲʟʜʘʚʘʥʠ 

ʦʪ ʚʦʜʝʱʠʪʝ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʥʘʫʯʥʠ ʮʝʥʪʨʦʚʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ Hadley Centre for Climate 

Prediction and Research; Max Planck Instit¿t f¿r Meteorologie (MPI-M), Hamburg; Canadian 

Centre for Climate Modelling and Analysis (CCCMA); Geophysical Fluid Dynamics 

Laboratory (GFDL), ʉɸʑ; National Centre for Atmospheric Research (NCAR), ʉɸʑ ʠ ʜʨ. 

ʉʘʤʦʩʪʦʷʪʝʣʥʠ ʤʦʜʝʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʪʜʝʣʥʠ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʚʲʨʟʚʘʪ (ʘʩʝʤʙʣʠʨʘʪ) 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʤʧʦʥʝʥʪʥʠʪʝ ʤʦʜʝʣʠ ʚ ʦʙʱ ʠʥʪʝʛʨʠʨʘʥ ʤʦʜʝʣ. ʂʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʩʝ 

ʨʘʟʣʠʯʘʚʘʪ ʠ ʧʦ ʩʪʝʧʝʥʪʘ ʥʘ ʩʣʦʞʥʦʩʪ, ʩ ʢʦʷʪʦ ʦʧʠʩʚʘʪ ʤʦʜʝʣʠʨʘʥʠʪʝ ʧʨʦʮʝʩʠ. ʂʲʤ 

ʤʥʦʛʦ ʩʣʦʞʥʠʪʝ ʤʦʜʝʣʠ ʩʧʘʜʘʪ ʜʠʥʘʤʠʯʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʦʙʱʘʪʘ ʮʠʨʢʫʣʘʮʠʷ (General 

Circulation Models, GCMs), ʢʦʠʪʦ ʦʪʯʠʪʘʪ ʚʩʠʯʢʠ ʧʦ-ʚʘʞʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ 

ʠʟʫʯʘʚʘʥʠʪʝ ʧʨʦʮʝʩʠ ʯʨʝʟ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʪʨʠʤʝʨʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʚʝʪʨʦʚʝʪʝ ʠ 

ʦʢʝʘʥʩʢʠʪʝ ʪʝʯʝʥʠʷʪʘ ʩ ʢʦʣʢʦʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦ-ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ 

ʩʧʦʩʦʙʥʦʩʪ (ʟʘ ʘʪʤʦʩʬʝʨʘʪʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠ ʟʘ ʦʪ 10 ʜʦ 20 ʠʣʠ ʧʦʚʝʯʝ 

ʚʝʨʪʠʢʘʣʥʠ ʩʣʦʷ, ʘ ʟʘ ʦʢʝʘʥʠʪʝ ʦʢʦʣʦ 30 ʠʣʠ ʧʦʚʝʯʝ ʩʣʦʷ ʚ ʜʲʣʙʦʯʠʥʘ). ʉʲʦʪʚʝʪʥʦ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʙʱʘʪʘ ʘʪʤʦʩʬʝʨʥʘ ʮʠʨʢʫʣʘʮʠʷ ʩʝ ʠʟʧʦʣʟʚʘʪ Atmospheric General 

Circulation Models (AGCMs), ʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʮʠʨʢʫʣʘʮʠʷʪʘ ʥʘ ʚʦʜʠʪʝ ʚ ʉʚʝʪʦʚʥʠʷ 

ʦʢʝʘʥ ï Ocean General Circulation Models (OGCMs)
31
. ʉʲʦʪʚʝʪʥʦ ʤʦʜʝʣʠʪʝ, ʢʦʡʪʦ 

ʩʚʲʨʟʚʘʪ ʘʪʤʦʩʬʝʨʥʠʪʝ ʠ ʦʢʝʘʥʩʢʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʝ ʦʙʦʟʥʘʯʘʚʘʪ ʩʲʩ 

ʩʲʢʨʘʱʝʥʠʷʪʘ AOGCM (Atmosphere Ocean General Circulation Model) ʠʣʠ CGCM 

(Coupled General Circulation Model). ʇʨʠʤʝʨʠ ʟʘ ʛʣʦʙʘʣʥʠ ʤʦʜʝʣʠ AOGCM, ʠʟʧʦʣʟʚʘʥʠ 

ʟʘ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ AR4 ʩʘ ECHAM4/OPYC, ECHAM3/LSG, 

HadCM2, HadCM3, CSIRO-Mk2, CGCM1, CGCM2, GFDL-R15, GFDL-R30, NCAR DOE-

PCM, CCSR-NIES. ɼʨʫʛʠ ʤʦʜʝʣʠ, ʢʘʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʪʝ ʟʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʝʥʝʨʛʠʡʥʠʷ 

ʙʘʣʘʥʩ (Energy Balance Models, EBMs), ʦʧʠʩʚʘʪ ʚ ʧʦ-ʦʧʨʦʩʪʝʥ ʚʠʜ ʠ ʩ ʧʦ-ʥʠʩʢʘ 

ʨʝʟʦʣʶʮʠʷ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ ʩʘ ʦʩʨʝʜʥʝʥʠ ʟʘ 

ʦʙʰʠʨʥʠ ʨʝʛʠʦʥʠ, ʧʦʥʷʢʦʛʘ ʟʘ ʮʷʣʘʪʘ ɿʝʤʷ (Goosse, et al., 2010). ʈʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ ʟʘ 

ʦʪʜʝʣʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʚ ʦʙʱ ʤʦʜʝʣ, ʢʘʪʦ 

ʥʘʧʨʠʤʝʨ ʪ.ʥʘʨ. Earth system model MPI-ESM, ʠʟʧʦʣʟʚʘʥ ʟʘ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʘ CMIP5 ʟʘ 

IPCC AR5. ʊʦʡ ʠʥʪʝʛʨʠʨʘ ʥʷʢʦʣʢʦ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʤʦʜʝʣʘ ï ECHAM6 (ʘʪʤʦʩʬʝʨʘ), 

MPIOM (ʬʠʟʠʢʘ ʥʘ ʦʢʝʘʥʘ), JSBACH (ʩʫʭʦʟʝʤʥʘ ʙʠʦʩʬʝʨʘ) ʠ HAMOCC (ʙʠʦʛʝʦʭʠʤʠʷ ʥʘ 

ʦʢʝʘʥʘ), ʢʘʪʦ ʩʚʲʨʟʚʘʥʝʪʦ ʧʦʤʝʞʜʫ ʠʤ ʚ ʠʥʪʝʛʨʠʨʘʥʠʷ ʤʦʜʝʣ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʧʨʦʛʨʘʤʥʠʷ 

ʧʨʦʜʫʢʪ OASIS3
32
. ʇʨʝʜʠ ʜʘ ʩʝ ʧʨʠʩʪʲʧʠ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʲʜʝʱʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʤʦʜʝʣʠʪʝ ʚʥʠʤʘʪʝʣʥʦ ʩʝ ʢʘʣʠʙʨʠʨʘʪ 

(ʥʘʩʪʨʦʡʚʘʪ), ʢʦʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʙʠʢʥʦʚʝʥʦ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʪʝʩʪʦʚʝ ʩ ʦʙʨʘʙʦʪʝʥʠ 

ʜʝʡʩʪʚʠʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʤʠʥʘʣʠ ʧʝʨʠʦʜʠ.  
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 ˮ ͭͦ͘;͙ͤ͟: Delecluse, P. and G. Madec (2000). Ocean modelling and the role of the ocean in the climate 
ǎȅǎǘŜƳΦ Lƴ aƻŘŜƭƛƴƎ ǘƘŜ 9ŀǊǘƘΩǎ /ƭƛƳŀǘŜ ŀƴŘ ƛǘǎ ±ŀǊƛŀōƛƭƛǘȅΣ [Ŝǎ IƻǳŎƘŜǎΣ {Ŝǎǎƛƻƴ, LXVII 1997, Eds. W. R. Holland, 
S. Joussaume and F. David, Elsevier Science, 237ς313. 
32

 ʕ Φ͗ ͚ͫ͊ͭ͊ ͤ͊ DŜǊƳŀƴ /ƭƛƳŀǘŜ /ƻƳǇǳǘƛƴƎ /ŜƴǘŜǊ ό5Yw½ύ  όwww.dkrz.de/Klimaforschung-en/konsortial-en/ipcc-
ar5/ergebnisse)  
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4.1.4. ʅʝʩʠʛʫʨʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʤʦʜʝʣʠ 

ɿʘʩʝʛʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ ʝ ʥʘʡ-ʜʦʙʨʠʷʪ ʥʘʯʠʥ  ʟʘ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ. ʊʝʟʠ ʤʦʜʝʣʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʧʦʜʦʙʨʷʚʘʪ, ʢʦʝʪʦ ʩʝ 

ʧʦʜʧʦʤʘʛʘ ʦʪ ʥʝʧʨʝʢʲʩʥʘʪʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʢʘʪʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʦ 

ʤʦʜʝʣʠʨʘʥʝ ʦʙʘʯʝ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʜʚʝ ʚʘʞʥʠ ʦʛʨʘʥʠʯʠʪʝʣʥʠ ʫʩʣʦʚʠʷ. ʇʲʨʚʦʪʦ ʝ 

ʩʚʲʨʟʘʥʦ ʩ ʥʝʧʨʝʦʜʦʣʠʤʘʪʘ ʥʝʩʠʛʫʨʥʦʩʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʤʦʜʝʣʠ, ʘ ʚʪʦʨʦʪʦ ï ʩ ʚʩʝ ʦʱʝ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ, ʢʦʝʪʦ ʩʝ ʦʪʨʘʟʷʚʘ ʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʠʤ ʧʨʠʣʦʞʠʤʦʩʪ.   

ʇʲʨʚʠʷʪ ʧʨʦʙʣʝʤ (ʟʘ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʣʠʤʘʪʠʯʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ) 

ʦʪʜʘʚʥʘ ʝ ʠʟʚʝʩʪʝʥ ʥʘ ʢʣʠʤʘʪʦʣʦʟʠʪʝ. ɺ ʨʝʜʠʮʘ ʧʫʙʣʠʢʘʮʠʠ ʥʘ ʚʦʜʝʱʠ ʫʯʝʥʠ ʧʦ ʪʝʤʘʪʘ 

ʩʝ ʧʦʜʯʝʨʪʘʚʘ, ʯʝ ʩʣʦʞʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, 

ʤʥʦʛʦʧʦʩʦʯʥʠʪʝ ʧʨʘʚʠ ʠ ʦʙʨʘʪʥʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʝʟʠ ʢʦʤʧʦʥʝʥʪʠ, ʢʘʢʪʦ ʠ ʭʘʦʪʠʯʥʠʷʪ ʠ 

ʥʝʣʠʥʝʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʠ ʚ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʪʨʫʜʥʦ ʩʝ ʧʦʜʘʚʘʪ ʥʘ 

ʬʦʨʤʘʣʠʟʠʨʘʥʦ ʦʧʠʩʘʥʠʝ ʠ ʧʦʨʘʞʜʘʪ Ăʢʘʩʢʘʜʘò ʦʪ ʥʝʩʠʛʫʨʥʦʩʪʠ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʪʦʚʘ ʥʘ 

ʧʨʘʢʪʠʢʘ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʧʨʘʚʷʪ ʪʦʯʥʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʛʥʦʟʠ ʜʦʨʠ ʠ ʩ ʥʘʡ-ʜʦʙʨʠʷ 

ʤʦʜʝʣ (Curry, Webster, 2011)
33
. ɺ ʥʘʫʯʥʠʪʝ ʩʨʝʜʠ ʝ ʜʦʙʨʝ ʠʟʚʝʩʪʥʘ ʩʝʥʪʝʥʮʠʷʪʘ, ʯʝ 

Ăʢʣʠʤʘʪʲʪ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʦʯʘʢʚʘʰ, ʘ ʚʨʝʤʝʪʦ ʝ ʪʦʚʘ, ʢʦʝʪʦ ʧʦʣʫʯʘʚʘʰò (Lorenz, 1994)
34

. 

ʉʚʝʪʦʚʥʘʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʦʨʛʘʥʠʟʘʮʠʷ (WMO, 2010)
35

 ʜʝʬʠʥʠʨʘ ʚʨʝʤʝʪʦ ʢʘʪʦ Ăʪʦʚʘ, 

ʢʦʝʪʦ ʩʝ ʩʣʫʯʚʘ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʚʲʚ ʚʩʝʢʠ ʝʜʠʥ ʤʦʤʝʥʪò, ʘ ʢʣʠʤʘʪʲʪ ʢʘʪʦ Ăʩʪʘʪʠʩʪʠʯʝʩʢʦ 

ʦʧʠʩʘʥʠʝ (ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʚʘʨʠʘʙʠʣʥʦʩʪʪʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʚʨʝʤʝʪʦ) ʟʘ ʜʘʜʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝò (ʥʘʧʨ. ʟʘ 30-ʛʦʜʠʰʝʥ ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ). ʇʦʨʘʜʠ 

ʭʘʦʪʠʯʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʘʪʤʦʩʬʝʨʘʪʘ ʦʙʘʯʝ ʦʧʪʠʤʘʣʥʠ ʧʨʦʛʥʦʟʠ ʟʘ ʚʨʝʤʝʪʦ ʩʘ 

ʚʲʟʤʦʞʥʠ ʩʘʤʦ ʟʘ ʤʥʦʛʦ ʢʨʘʪʢʠ ʧʝʨʠʦʜʠ (ʥʷʢʦʣʢʦ ʜʥʠ), ʧʦʨʘʜʠ ʢʦʝʪʦ ʟʘ ʧʦ-ʜʲʣʛʠ 

ʧʝʨʠʦʜʠ ʤʝʪʝʦʨʦʣʦʟʠʪʝ ʧʨʠʙʷʛʚʘʪ ʜʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʩʨʝʜʥʝʥʠ ʜʘʥʥʠ ʟʘ ʢʣʠʤʘʪʘ ʦʪ 

ʤʥʦʛʦʛʦʜʠʰʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʝʪʦ ʥʘʪʦʚʘʨʚʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʛʥʦʟʠ ʩ ʛʨʝʰʢʠ
36

. 

ʀʟʚʝʩʪʥʘ ʝ ʠ ʜʨʫʛʘ ʩʝʥʪʝʥʮʠʷ ï Ăʚʩʠʯʢʠ ʤʦʜʝʣʠ ʩʘ ʛʨʝʰʥʠ, ʥʦ ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʘ ʧʦʣʝʟʥʠò 

(Box, 1979)
37

. ʆʮʝʥʢʘʪʘ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ ʝ ʝʜʥʘ ʦʪ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʟʘʜʘʯʠ ʟʘ ʥʘʫʯʥʘʪʘ ʦʙʱʥʦʩʪ, ʟʘʥʠʤʘʚʘʱʘ 

ʩʝ ʩ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʢʣʠʤʘʪʘ (Bader et al, 2008)
38

.  
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 ˮ ͭͦ͘;͙ͤ͟: Lorenz, E. (1994). What is climate? In: Application of Statistics to Modeling the Earth`s Climate 
System. NCAR/TN-409+PROC, NCAR Technical Note, National Center for Atmospheric Research Statistics Project, 
Boulder, Colorado,Nov. 1994, 28-31.  
35

 WMO (2010) Understanding Climate. World Meteorological Organization, Geneva, Switzerland, 
www.wmo.int/pages/themes/climate/understanding_climate.php 
36

 ˮ ͭͦ͘;͙ͤ͟: Lorenz, E. (1994). What is climate? In: Application of Statistics to Modeling the Earth`s Climate 
System. NCAR/TN-409+PROC, NCAR Technical Note, National Center for Atmospheric Research Statistics Project, 
Boulder, Colorado,Nov. 1994, 28-31.  
37

 ˮ ͭͦ͘;͙ͤ͟: Box, G.E.P. (1979). Robustness in the strategy of scientific model building. In: Robustness in 
Statistics, R.L. Launer, G.N. Wilkinson (Editors), Academic Press, New York. 
38

 ˮ ͭͦ͘;͙ͤ͟: Bader D.C, et al. CCSP, 2008: Climate Models: An Assessment of Strengths and Limitations. A 
Report by the U.S. Climate Change Science Program and the Subcommittee on Global Change Research. 
Department of Energy, Office of Biological and Environmental Research, Washington, D.C., USA, 124 pp.  

http://www.wmo.int/pages/themes/climate/understanding_climate.php


ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 

 

 
 

41 

ʇʨʦʙʣʝʤʲʪ ʩ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʠʟʠʩʢʚʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʷʢʦʣʢʦ ʚʘʞʥʠ ʟʘʜʘʯʠ: ʜʘ ʩʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ; ʜʘ ʩʝ ʦʮʝʥʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ 

ʚʲʨʭʫ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʤʦʜʝʣʠʨʘʥʝʪʦ; ʠ ʜʘ ʩʝ ʧʦʪʲʨʩʷʪ ʥʘʯʠʥʠ ʜʘ ʩʝ ʥʘʤʘʣʠ ʪʦʚʘ ʚʣʠʷʥʠʝ. 

ʉʧʦʨʝʜ ʥʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ (Hawkins, Sutton, 2009)
39

 ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʩʝ ʜʲʣʞʠ ʥʘ ʪʨʠ ʛʣʘʚʥʠ ʠʟʪʦʯʥʠʢʘ: ʘ) 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ, ʢʦʷʪʦ ʝ ʟʘʣʦʞʝʥʘ ʚ ʩʘʤʠʪʝ ʩʮʝʥʘʨʠʠ; ʙ) ʥʝʩʠʛʫʨʥʦʩʪʪʘ, ʢʦʷʪʦ ʩʝ ʜʲʣʞʠ ʥʘ 

ʚ̡ ʪʨʝʰʥʘʪʘ ʚʘʨʠʘʙʠʣʥʦʩʪ (ʧʨʠʨʦʜʥʠʪʝ ʢʦʣʝʙʘʥʠʷ) ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ; ʠ ʚ) 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ (ʬʠʛ. 4.13). ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʦʪ 

ʬʠʛʫʨʘʪʘ, ʦʪʥʦʩʠʪʝʣʥʘʪʘ ʚʘʞʥʦʩʪ (ʠʣʠ ʪʝʞʝʩʪ) ʥʘ ʪʨʠʪʝ ʠʟʪʦʯʥʠʢʘ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪ ʧʨʠ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʝʢʮʠʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʮʝʥʷʚʘʥʘ ʟʘ ʨʘʟʣʠʯʥʠ ʧʝʨʠʦʜʠ ʦʪ ʚʨʝʤʝ, ʪʲʡ ʢʘʪʦ 

ʪʷ ʚʘʨʠʨʘ ʚʲʚ ʚʨʝʤʝʪʦ. 

 

 

 
ʌʠʛ. 4. 13. ʇʨʠʤʝʨ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʠʥʦʩʘ ʥʘ ʪʨʠʪʝ ʛʣʘʚʥʠ ʚʠʜʘ ʥʝʩʠʛʫʨʥʦʩʪ ʚʲʨʭʫ ʦʙʱʘʪʘ ʥʝʩʠʛʫʨʥʦʩʪ ʥʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʪʝʤʧʝʨʘʪʫʨʘʪʘ: ʧʨʠʥʦʩ ʥʘ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʦʪ ʩʮʝʥʘʨʠʠʪʝ (ʩʲʩ ʟʝʣʝʥ ʮʚʷʪ), ʧʨʠʥʦʩ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʦʪ ʚʲʪʨʝʰʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʢʣʠʤʘʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ (ʩ ʦʨʘʥʞʝʚ ʮʚʷʪ), ʧʨʠʥʦʩ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʘ (ʩʲʩ ʩʠʥ ʮʚʷʪ) (ʧʦ Hawkins, Sutton, 2009)  
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 ˮ ͭͦ͘;͙ͤ͟: Hawkins E., R. Sutton (2009). The potential to narrow uncertainty in regional climate predictions', 
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ɺ ʦʮʝʥʲʯʥʠʪʝ ʜʦʢʣʘʜʠ ʥʘ IPCC ʝ ʠʟʧʦʣʟʚʘʥ ʧʦ-ʦʧʨʦʩʪʝʥ ʧʦʜʭʦʜ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʯʨʝʟ ʩʪʝʧʝʥʠ ʥʘ ʜʦʚʝʨʠʝ ʦʪ Ăʤʥʦʛʦ ʚʠʩʦʢʦò (ʩ ʰʘʥʩ 9 ʦʪ 10) ʜʦ Ăʤʥʦʛʦ 

ʥʠʩʢʦò (ʩ ʰʘʥʩ ʧʦ-ʤʘʣʢʦ ʦʪ 1 ʥʘ 10). ʀʟʧʦʣʟʚʘ ʩʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʘ ʩʢʘʣʘ ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʥʷʢʦʠ ʦʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʘ ʩʝ ʩʙʲʜʥʘʪ ʚ ʙʲʜʝʱʝʪʦ ï ʩʢʘʣʘʪʘ ʚʘʨʠʨʘ 

ʦʪ Ăʧʦʯʪʠ ʩʠʛʫʨʥʦò (ʩ ʥʘʜ 99% ʚʝʨʦʷʪʥʦʩʪ) ʜʦ Ăʠʟʢʣʶʯʠʪʝʣʥʦ ʤʘʣʢʦ ʚʝʨʦʷʪʥʦò (ʩ ʧʦʜ 1% 

ʚʝʨʦʷʪʥʦʩʪ).   

 

ɺʪʦʨʠʷʪ ʧʨʦʙʣʝʤ (ʟʘ ʚʩʝ ʦʱʝ ʦʪʥʦʩʠʪʝʣʥʦ ʥʠʩʢʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʥʘ 

ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʤʦʜʝʣʠ) ʢʘʪʦ ʯʝ ʣʠ ʧʦ-ʣʝʩʥʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʨʝʰʝʥ.  

ʅʦʚʦʪʦ ʧʦʢʦʣʝʥʠʝ ʛʣʦʙʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ (GCM) ʛʝʥʝʨʠʨʘʪ ʨʝʟʫʣʪʘʪʠ ʟʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʩ ʤʥʦʛʦ ʧʦ-ʚʠʩʦʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ (0.5 ̄ ï 0.5̄ ) ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʝʜʠʰʥʠʪʝ ʧʦʢʦʣʝʥʠʷ ʤʦʜʝʣʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ, ʟʘ ʤʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʠʣʦʞʝʥʠʷ ʪʷ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʝʪʘʡʣʥʘ, ʢʦʝʪʦ ʩʪʠʤʫʣʠʨʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠʪʝ ʜʘ 

ʨʘʟʨʘʙʦʪʚʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʨʝʛʠʦʥʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ (RCMs). ʊʝʟʠ ʤʦʜʝʣʠ ʨʘʙʦʪʷʪ 

ʥʘ ʙʘʟʘʪʘ ʥʘ ʥʷʢʦʡ ʦʪ ʛʣʦʙʘʣʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ (GCMs), ʥʦ ʩ ʧʦ-ʚʠʩʦʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʠ ʩ ʧʦ-ʛʦʣʝʤʠ ʜʝʪʘʡʣʠ ʟʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʨʠʪʦʨʠʷ. ɿʘ ʮʝʣʪʘ ʩʘ 

ʨʘʟʨʘʙʦʪʝʥʠ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʠ ʤʝʪʦʜʠ, ʦʧʠʩʘʥʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ, ʟʘ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʜʘʥʥʠ ʦʪ ʧʦ-ʜʨʝʙʝʥ ʢʲʤ ʧʦ-ʝʜʲʨ ʤʘʱʘʙ (ʯʨʝʟ ʪ.ʥʘʨ. 

Ădownscalingò). ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʦʙʘʯʝ, ʯʝ RCMs ʠʟʧʦʣʟʚʘʪ ʩʲʱʠʪʝ ʛʨʘʥʠʯʥʠ 

ʫʩʣʦʚʠʷ ʠ ʛʝʥʝʨʠʨʘʪ ʨʝʟʫʣʪʘʪʠ, ʧʦʜʦʙʥʠ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʯʨʝʟ ʢʦʥʢʨʝʪʥʠʷ ʛʣʦʙʘʣʝʥ 

ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ, ʥʦ ʩ ʧʦ-ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ (ʧʨʠʤʝʨʥʦ, ʯʨʝʟ ʠʥʪʝʨʧʦʣʠʨʘʥʝ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʮʠʬʨʦʚ ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ ï DEM), 

ʪ.ʝ. ʧʨʠ ʪʷʭ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʩʝ Ăʫʥʘʩʣʝʜʷʚʘò ʦʪ ʢʦʥʢʨʝʪʥʠʷ ʛʣʦʙʘʣʝʥ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ, ʥʘ 

ʢʦʡʪʦ ʝ ʙʘʟʠʨʘʥ ʨʝʛʠʦʥʘʣʥʠʷʪ ʤʦʜʝʣ (Mitchel, Hulme, 1999)
40
. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ɽʚʨʦʧʝʡʩʢʠʷ ʧʨʦʝʢʪ PRUDENCE (Christensen et al, 2007)
41

 ʩ ʜʝʩʝʪ 

ʨʘʟʣʠʯʥʠ ʨʝʛʠʦʥʘʣʥʠ ʤʦʜʝʣʘ, ʙʘʟʠʨʘʥʠ ʥʘ ʝʜʠʥ ʠ ʩʲʱ ʛʣʦʙʘʣʝʥ ʤʦʜʝʣ (HadCM3), 

ʧʦʢʘʟʚʘʪ ʧʦ-ʛʦʣʝʤʠ ʨʘʟʣʠʢʠ ʚ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʤʝʞʜʫ ʪʷʭ, ʦʪʢʦʣʢʦʪʦ ʩʘ ʨʘʟʣʠʢʠʪʝ 

ʤʝʞʜʫ ʜʚʘ ʢʦʨʝʥʥʦ ʨʘʟʣʠʯʥʠ ʝʤʠʩʠʦʥʥʠ ʩʮʝʥʘʨʠʷ (A2 ʠ B2) (Kjellstrom et al, 2007)
42

. 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʦʙʣʝʤʲʪ ʩ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʦʩʪʘʚʘ ʥʝʨʝʰʝʥ ʠ ʧʨʠ ʨʝʛʠʦʥʘʣʥʠʪʝ 

ʤʦʜʝʣʠ. ʏʨʝʟ ʪ.ʥʘʨ. Ăʘʩʝʤʙʣʠʨʘʥʝò ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʛʣʦʙʘʣʥʠʪʝ ʤʦʜʝʣʠ ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ ʤʥʦʞʝʩʪʚʦ ʛʣʦʙʘʣʥʠ ʤʦʜʝʣʠ, ʢʦʝʪʦ ʥʘʤʘʣʷʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ 

Ăʰʫʤʘò, ʧʦʨʦʜʝʥ ʦʪ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʘʚʠʰʝʥʠ ʠʣʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʘʥʠʞʝʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ 

ʜʘʜʝʥ ʠʥʜʠʚʠʜʫʘʣʝʥ ʛʣʦʙʘʣʝʥ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ. ʇʨʠʤʝʨ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʨʝʛʠʦʥʘʣʝʥ 

ʤʦʜʝʣ, ʙʘʟʠʨʘʥ ʥʘ ʧʦʚʝʯʝ ʦʪ 15 ʘʩʝʤʙʣʠʨʘʥʠ ʛʣʦʙʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʘ ʝ ʧʫʙʣʠʯʥʦ 

ʜʦʩʪʲʧʥʠʷʪ ʦʥ-ʣʘʡʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʨʝʛʠʦʥʘʣʝʥ ʢʣʠʤʘʪʠʯʝʥ ʘʥʘʣʠʟ ʧʦ SRES-ʩʮʝʥʘʨʠʠʪʝ 

ʥʘ IPCC ʥʘ ʩʘʡʪʘ ʥʘ PCIC (Pacific Climate Impacts Consortium), ʂʘʥʘʜʘ
43

. 
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 ˮ ͭͦ͘;͙ͤ͟: Mitchel, T. D., M. Hulme (1999). Predicting regional climate change: Living with uncertainty. In: 
Progress in Physical Geography, 23,1, 57ς78 
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ʀʤʘ ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʩʲʦʙʨʘʟʷʚʘʥʝ ʩ ʧʨʠʩʲʱʘʪʘ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʥʝʩʠʛʫʨʥʦʩʪ. ɽʜʠʥʠʷʪ ʝ ʜʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʚʲʟʤʦʞʥʠ 

ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʢʘʢʪʦ ʠ ʥʘ ʜʚʠʞʝʱʠʪʝ ʩʠʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʧʨʦʤʝʥʠ ʚ 

ʙ̡ ʜʝʱʠʪʝ ʝʤʠʩʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ ʥʘ ʘʝʨʦʟʦʣʠʪʝ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ ʠʟʧʦʣʟʚʘʥ ʚ 

ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦ ʦʮʝʥʲʯʥʠʪʝ ʜʦʢʣʘʜʠ ʥʘ IPCC, ʦʪ ʢʦʠʪʦ ʝ ʚʠʜʥʦ, ʯʝ ʨʘʟʣʠʯʥʠ ʥʘʙʦʨʠ ʦʪ 

ʩʮʝʥʘʨʠʠ ʧʦʢʘʟʚʘʪ ʚʲʟʤʦʞʥʦʪʦ ʙʲʜʝʱʝ ʚʲʚ ʚʠʜ ʥʘ Ăʚʝʪʨʠʣʦò, ʢʦʝʪʦ ʩʝ ʨʘʟʪʚʘʨʷ ʚʩʝ 

ʧʦʚʝʯʝ ʢʲʤ ʜʘʣʝʯʥʦʪʦ ʙʲʜʝʱʝ. ɺʲʧʨʝʢʠ ʦʪʧʨʘʚʝʥʠʪʝ ʢʨʠʪʠʢʠ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ (Morgan, Keith, 2008)
44
, ʟʘʩʝʛʘ ʪʦʟʠ ʧʦʜʭʦʜ ʝ ʥʘʡ-ʰʠʨʦʢʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥ. ʏʝʩʪʦ ʠʟʧʦʣʟʚʘʥ ʧʦʜʭʦʜ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʠ ʩʤʝʢʯʘʚʘʥʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʪʷʭ, ʝ ʯʨʝʟ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʜʲʣʛʦʩʨʦʯʥʠʪʝ ʨʝʰʝʥʠʷ ʚ ʩʝʨʠʷ ʦʪ ʧʦ-ʢʨʘʪʢʦʩʨʦʯʥʠ ʨʝʰʝʥʠʷ ʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠ 

ʚ ʝʜʠʥ ʜʦʩʪʘʪʲʯʥʦ ʰʠʨʦʢ ʜʠʘʧʘʟʦʥ ʦʪ ʙʲʜʝʱʠ ʧʨʦʤʝʥʠ.  ʊʘʢʘ ʠʣʠ ʠʥʘʯʝ, ʢʘʢʲʚʪʦ ʠ 

ʧʦʜʭʦʜ ʩʝ ʠʟʙʝʨʝ, ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʦʜʦʣʷʥʘ, ʢʦʝʪʦ ʥʘʣʘʛʘ 

ʩʲʦʙʨʘʟʷʚʘʥʝʪʦ ʩ ʥʝʷ. 

 

4.2. ʆʯʘʢʚʘʥʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʚ ɹʲʣʛʘʨʠʷ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʠ 

ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ 

4.2.1. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʲʟʜʫʭʘ ʠ ʚʘʣʝʞʠʪʝ, ʙʘʟʠʨʘʥʠ 

ʥʘ ʩʮʝʥʘʨʠʠʪʝ ʚ IPCC AR4 

ʉʲʱʝʩʪʚʫʚʘʱʠʪʝ ʦʮʝʥʢʠ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʚʘʣʝʞʠʪʝ ʚ 

ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʘ ʠʟʚʲʨʰʚʘʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ SRES-ʩʮʝʥʘʨʠʠʪʝ ʥʘ IPCC ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ  

ʛʣʦʙʘʣʥʠ (HadCM2, HadCM3 ʠ ECHAM4, LMDZ v4 ʠ ʜʨ.) ʠ ʨʝʛʠʦʥʘʣʥʠ (HIRHAM, 

REMO5.7, REMO5.0, LMDZ-regional ʠ ʜʨ.) ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ. ʀʟʧʦʣʟʚʘʥʠʪʝ ʛʣʦʙʘʣʥʠ  

ʤʦʜʝʣʠ ʩʘ ʩ ʥʠʩʢʘ ʨʝʟʦʣʶʮʠʷ, ʜʦʢʘʪʦ ʩ ʧʦʤʦʱʪʘ ʨʝʛʠʦʥʘʣʥʠʪʝ ʤʦʜʝʣʠ ʝ ʧʦʩʪʠʛʥʘʪʘ 

ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʨʝʟʦʣʶʮʠʷ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ, ʟʘʩʷʛʘʱʠ ʥʘʰʘʪʘ ʩʪʨʘʥʘ, ʢʘʪʦ ʮʷʣʦ ʩʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʧʨʦʝʢʪʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʝʭʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʪʥʘʩʷʪ ʥʝ ʩʘʤʦ ʟʘ ɹʲʣʛʘʨʠʷ, ʥʦ ʠ ʟʘ ʧʦ-ʛʦʣʝʤʠ ʪʝʨʠʪʦʨʠʠ (ʧʨʝʜʠʤʥʦ 

ʎʝʥʪʨʘʣʥʘ ʠ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ).  

ʉʧʦʨʝʜ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ ɸ1ɺ ʦʪ ʧʨʦʝʢʪʘ ENSEMBLES
45

, 

ʟʘʪʦʧʣʷʥʝʪʦ ʚ ʢʨʘʷ ʥʘ ʚʝʢʘ (2080-2100 ʛ.) ʩʧʨʷʤʦ ʩʨʝʜʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʧʝʨʠʦʜʘ 1961-

1990 ʛ., ʱʝ ʝ ʥʘʡ-ʛʦʣʷʤʦ ʧʨʝʟ ʟʠʤʘʪʘ ʚ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ ʠ ʉʢʘʥʜʠʥʘʚʩʢʠʷ ʧʦʣʫʦʩʪʨʦʚ (ʩ 

ʜʦ 5 ʉ̄), ʠ ʧʨʝʟ ʣʷʪʦʪʦ ʚ ʖʞʥʘ ɽʚʨʦʧʘ (ʩ ʜʦ 7ʉ̄).  ʅʘ ʬʠʛ. 4.14 ʩʘ ʧʦʢʘʟʘʥʠ ʦʯʘʢʚʘʥʠʪʝ 

ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ɽʚʨʦʧʘ ʢʲʤ ʧʝʨʠʦʜʠʪʝ 2021-2050 ʛ. ʠ 2071-

2100 ʛ. ʧʦ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ  A1B. 
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ʌʠʛ. 4. 14. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ: ʟʘ ʧʝʨʠʦʜʠʪʝ 2021-2050 ʛ. ʠ 2071-2100 

ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ. ʧʦ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ  A1B.
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ʅʘ ʬʠʛ. 4.15 ʩʘ ʧʦʢʘʟʘʥʠ ʠ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ, ʩʨʝʜʥʠʪʝ 

ʣʝʪʥʠ ʠ ʩʨʝʜʥʠʪʝ ʟʠʤʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʩʲʱʠʪʝ ʧʝʨʠʦʜʠ ʧʦ ʩʲʱʠʷ ʝʤʠʩʠʦʥʝʥ ʩʮʝʥʘʨʠʡ.  

 

 
ʌʠʛ. 4. 15. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ, ʣʝʪʥʠʪʝ ʠ ʟʠʤʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ  ʧʝʨʠʦʜʠʪʝ 2021-

2050 ʛ. ʠ 2071-2100 ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ. ʧʦ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ  A1B.
47

 

 

 ʌʠʛ. 4.16 ʠʣʶʩʪʨʠʨʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʢʲʤ ʢʨʘʷ ʥʘ ʚʝʢʘ ʚ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʠ 

ʣʝʪʥʠʪʝ ʚʘʣʝʞʠ ʚ ɽʚʨʦʧʘ (ʚ %) ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 1961-1990 ʛ. ʧʦ ʩʲʱʠʷ ʝʤʠʩʠʦʥʝʥ 

ʩʮʝʥʘʨʠʡ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʖʞʥʘ ɽʚʨʦʧʘ (ʚʢʣ. ɹʲʣʛʘʨʠʷ) ʱʝ ʩʝ ʦʪʣʠʯʘʚʘ ʥʝ ʩʘʤʦ 

ʩ ʧʦ-ʛʦʨʝʱʦ, ʥʦ ʠ ʩ ʧʦ-ʩʫʭʦ  ʣʷʪʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʙʘʟʠʩʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ. 
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 ˮ ͭͦ͘;͙ͤ͟:  European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-near)  
47

 ˮ ͭͦ͘;͙ͤ͟:  European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-summer) 

http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-near
http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-near
http://(www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-summer
http://(www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-summer
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ʌʠʛ. 4. 16. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ (ʚ %) ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ (ʚʣʷʚʦ) ʠ ʣʝʪʥʠʪʝ ʚʘʣʝʞʠ (ʚʜʷʩʥʦ) ʢʲʤ 2071-

2100 ʛ. ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 1961-1990 ʛ. ʧʦ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ A1B.
48 

 

ɸʥʘʣʠʟ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʨʝʛʠʦʥʘʣʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʥʘʨʘʩʪʚʘʱʠʪʝ ʝʤʠʩʠʠ ʥʘ 

ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʚ ɽʚʨʦʧʘ ʝ ʠʟʚʲʨʰʝʥ ʦʪ ɻʝʨʤʘʥʩʢʠʷ ʢʣʠʤʘʪʠʯʝʥ ʢʦʤʧʶʪʲʨʝʥ ʮʝʥʪʲʨ 

ʚ ʍʘʤʙʫʨʛ
49
. ɿʘ ʮʝʣʪʘ ʝ ʠʟʧʦʣʟʚʘʥ ʨʝʛʠʦʥʘʣʝʥ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ, ʯʠʠʪʦ ʛʨʘʥʠʯʥʠ 

ʫʩʣʦʚʠʷ ʩʘ ʙʘʟʠʨʘʥʠ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʠʪʝ ʩ ʛʣʦʙʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ 

ECHAM5/MPI-OM ʟʘ IPCC AR4. ʉʠʤʫʣʘʮʠʠʪʝ ʩʘ ʠʟʚʲʨʰʝʥʠ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʝʤʠʩʠʦʥʥʠʷ 

ʩʮʝʥʘʨʠʡ A1B ʥʘ IPCC. ʂʦʤʧʶʪʲʨʥʦ ʩʠʤʫʣʠʨʘʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʟʘ ɽʚʨʦʧʘ ʩ 

ʛʣʦʙʘʣʥʠʷ ʤʦʜʝʣ ECHAM5/MPI-OM, ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ ʩ ʦʪ 1ʉ̄ ʜʦ 2ʉ̄ ʧʨʝʟ 2030 ʛ., ʩ ʦʪ 3ʉ̄ ʜʦ 4ʉ̄ ʧʨʝʟ 

2060 ʛ. ʠ ʩ ʦʪ 5ʉ̄ ʜʦ 6ʉ̄ ʧʨʝʟ 2085 ʛ. ʩʧʨʷʤʦ ʢʣʠʤʘʪʠʯʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ. (ʬʠʛ. 

4.17).  

 

 
ʌʠʛ. 4. 17. ʂʦʤʧʶʪʲʨʥʦ ʩʠʤʫʣʠʨʘʥʠ ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ ʩ ʛʣʦʙʘʣʥʠʷ ʤʦʜʝʣ ECHAM5/MPI-OM ʥʘ 

ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʝʟ 2030, 2060 ʠ 2085 ʛ. ʩʧʨʷʤʦ ʢʣʠʤʘʪʠʯʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ. ʩʧʦʨʝʜ 

ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ A1B ʥʘ IPCC  

 

                                                           
48

 ˮ ͭͦ͘;͙ͤ͟:  European Environment Agency (EEA) (www.eea.europa.eu/data-and-maps/figures/projected-
changes-in-annual-and-3) 
49

 ˮ ͭͦ͘;͙ͤ͟: DKRZ (www.dkrz.de/Klimaforschung-en/konsortial-en/clm-1-en) 

http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-and-3
http://www.eea.europa.eu/data-and-maps/figures/projected-changes-in-annual-and-3
http://www.dkrz.de/Klimaforschung-en/konsortial-en/clm-1-en
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ʉʲʦʪʚʝʪʥʦ ʩʠʤʫʣʘʮʠʠʪʝ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ ʧʦ ʩʲʱʠʷ ʩʮʝʥʘʨʠʡ 

ʧʦʢʘʟʚʘʪ ʩ ʧʦ-ʛʦʣʝʤʠ ʜʝʪʘʡʣʠ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʨʝʜʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʲʤ 

ʦʪʜʝʣʥʠ ʚʨʝʤʝʚʠ ʩʨʝʟʦʚʝ (ʬʠʛ. 4.18). 

 

  
  

  
  

  
  

 

  

ʌʠʛ. 4. 18. ʂʣʠʤʘʪʠʯʥʠ ʩʠʤʫʣʘʮʠʠ ʟʘ ɽʚʨʦʧʘ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ CLM ʥʘ ɻʝʨʤʘʥʩʢʠʷ 

ʢʣʠʤʘʪʠʯʝʥ ʢʦʤʧʶʪʲʨʝʥ ʮʝʥʪʲʨ (DKRZ): ʠʟʤʝʥʝʥʠʝ ʥʘ ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʲʟʜʫʭʘ (ʥʘ 2 

m ʚʠʩ.) ʩʧʨʷʤʦ ʢʣʠʤʘʪʠʯʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ ʧʦ ʝʤʠʩʠʦʥʥʠʷ ʩʮʝʥʘʨʠʡ A1B ʥʘ IPCC 

 

ʈʝʛʠʦʥʘʣʥʠʪʝ ʤʦʜʝʣʠ ʟʘ ʎʝʥʪʨʘʣʥʘ ʠ ʀʟʪʦʯʥʘ ɽʚʨʦʧʘ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʦʝʢʪʘ 

CECILIA (Central and Eastern Europe Climate Change Impact and VulnerabiLIty 
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Assessment)
50

, ʧʦʢʘʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤ ʪʨʝʥʜ ʥʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʨʝʜʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʩ ʦʢʦʣʦ 1.5ʉ̄ ʧʨʝʟ ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʩʧʨʷʤʦ ʪʘʟʠ ʟʘ 1961-

1990 ʛ. ɿʘ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ ʟʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʚʘʣʝʞʠʪʝ ʧʦ ʧʨʦʝʢʪʘ CLAVIER
51

 ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʥʘʨʘʩʪʚʘʥʝ ʧʨʝʟ ʟʠʤʘʪʘ ʩ ʦʢʦʣʦ 20% ʠ ʥʘʤʘʣʷʚʘʥʝ ʧʨʝʟ ʣʷʪʦʪʦ 

ʩ ʦʢʦʣʦ 10%.  

ɿʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʠʣʥʦ ʠʟʨʘʟʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʲʟʜʫʭʘ ʧʨʝʟ ʣʷʪʦʪʦ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ 

ʥʘ ʪʨʦʧʠʯʝʩʢʠʪʝ ʥʦʱʠ (ʩ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʜ 20ʉ̄), ʢʘʢʪʦ ʠ ʥʘ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʩʫʭʠʪʝ ʧʝʨʠʦʜʠ (ʧʦʩʣʝʜʦʚʘʪʝʣʝʥ ʙʨʦʡ ʜʥʠ ʙʝʟ ʚʘʣʝʞ)
52
. ɼʦ 2050 

ʛ., ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʪʨʘʥʘʪʘ ʚʝʨʦʷʪʥʦ ʱʝ ʩʝ ʧʦʚʠʰʘʪ ʩ ʦʪ 1.6ʉ̄-1,8̄ ʉ 

(HadCM2) ʜʦ 2.1ʉ̄-2.2̄ ʉ (ECHAM4), ʘ ʜʦ 2100 ʛ. ʫʚʝʣʠʯʝʥʠʝʪʦ ʤʦʞʝ ʜʘ ʝ ʩ ʦʪ 3.3ʉ̄-

3.5̄ ʉ (HadCM2) ʜʦ 4.2ʉ̄-4.3̄ ʉ (ECHAM4). ʉʝʟʦʥʥʦʪʦ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʚʲʟʜʫʭʘ ʚ ʩʪʨʘʥʘʪʘ ʢʲʤ 2025 ʛ. ʩʧʦʨʝʜ ʤʦʜʝʣʘ HadCM2, ʱʝ ʝ ʩ 1.0ʉ̄ (ʟʠʤʘ), 1.1ʉ̄ 

(ʧʨʦʣʝʪ), 1.4ʉ̄ (ʣʷʪʦ) ʠ 1.2ʉ̄ (ʝʩʝʥ) (Alexandrov, 2011)
53

 (ʊʘʙʣ. 4.4). 

 

 

ʊʘʙʣ. 4. 4. ʈʝʟʫʣʪʘʪʠ ʦʪ ʩʠʤʫʣʘʮʠʠʪʝ ʩ ʛʣʦʙʘʣʥʠʪʝ ʤʦʜʝʣʠ HadCM2 ʠ ECHAM4 ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʘʣʝʞʠʪʝ ʢʲʤ 2025, 2050 ʠ 2100 ʛ. (ʧʦ ɸʣʝʢʩʘʥʜʨʦʚ, 2011) 

ʂʦʥʪʨʦʣʝʥ ʧʝʨʠʦʜ 

(1961-1990) 
2025 2050 2100 

GCMs HadCM2 ECHAM4  HadCM2 ECHAM4  HadCM2 ECHAM4  

ʅʘʨʘʩʪʚʘʥʝ ʥʘ 

ʩʨʝʜʥʘʪʘ ʛʦʜʠʰʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ( C̄) 

0.9 ï 1.0 1.1 ï 1.3 1.6 ï 1.8 2.1 ï 2.2 3.3 ï 3.5 4.2 ï 4.3 

ʇʨʦʤʷʥʘ ʚ ʛʦʜʠʰʥʘʪʘ 

ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ 

(%) 

- 3-5 - 2-3 - 6-9 - 4-5 - 12-18 - 8-10 

ʉʝʟʦʥʥʠ T ( C̄)  

ʧʨʦʤʝʥʠ     2025 
ɿʠʤʘ ʇʨʦʣʝʪ ʃʷʪʦ ɽʩʝʥ 

HadCM2 1.0 0.6 1.2 0.9 

ECHAM4  1.0 1.1 1.4 1.2 

 

ʇʦ ʧʨʦʝʢʪʘ CLAVIER
54

 ʩʘ ʥʘʧʨʘʚʝʥʠ ʩʠʤʫʣʘʮʠʠ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʘʣʝʞʠʪʝ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ LMDZ-regional ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʛʣʦʙʘʣʥʠʪʝ ʤʦʜʝʣʠ  ECHAM-MPI ʠ IPSL ʠ ʝʤʠʩʠʦʥʥʠʪʝ ʩʮʝʥʘʨʠʠ A1B ʠ B1 ʟʘ ʧʝʨʠʦʜʘ 

2021-2050 ʛ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʪʘʙʣ. 4.5 ʠ ʥʘ ʬʠʛ. 4.19. 

 

                                                           
50

 ˮ ͭͦ͘;͙ͤ͟: CECILIA, 6FP, 2006. (www.cecilia-eu.org/ ) 
51

 ˮͭͦ͘;͙ͤ͟: Gobiet, A., Jacob, D., 2009. Climate Change Modeling and Results from South-Eastern Europe ς the 
CLAVIER Project, WS on Climate Change and Changing Runoff in south East Europe, Beograd, Serbiaq 26-27 May. 
52

 ˮ ͭͦ͘;͙ͤ͟: CLAVIER, 6FP (2006 ς 2009). (www.clavier-eu.org) 
53

 ˮͭͦ͘;͙ͤ͟: Alexandrov, V. (Red.), (2011). Metodi za monitoring, otsenka i vazdeystvie na sushata v Balgariya, 
S., ͫ Φ мтмΦ  
54

 ˮ ͭͦ͘;͙ͤ͟: CLAVIER, 6FP (2006 ς 2009). (www.clavier-eu.org) 

http://(www.cecilia-eu.org/
http://www.clavier-eu.org/
http://www.clavier-eu.org/
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ʊʘʙʣ. 4. 5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʦ ʦʩʨʝʜʥʝʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʠʪʝ ʛʦʜʠʰʥʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʠ ʚʘʣʝʞʠʪʝ, ʧʦʣʫʯʝʥʠ ʩ RCM LMDZ-regional, ʙʘʟʠʨʘʥ ʥʘ ʛʣʦʙʘʣʥʠʪʝ ʤʦʜʝʣʠ GCM ECHAM ʠ GCM IPSL ʟʘ 

ʩʮʝʥʘʨʠʠʪʝ A1B ʠ B1 

                                                                                         ʊʝʤʧʝʨʘʪʫʨʘ (ÁC) 

ʄʦʜʝʣ 1961/1990 2021/2050 B1 2021/2050 A1B 

RCM LMDZ -regional / GCM ECHAM  10.63 11.87(+1.25) 12.41 (+1.78) 

RCM LMDZ LMDZ -regional / GCM IPSL 8.5  11.31 (+2.81) 

                                                                                          ɺʘʣʝʞʠ (mm/day) 

RCM LMDZ LMDZ -regional / GCM 

ECHAM  

1.50 1.41 (-0.09) 1.52 (+0.02) 

RCM LMDZ LMDZ -regional / GCM IPSL 2.05  1.91 (-0.14) 

 

 
ʌʠʛ. 4. 19. ʇʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ (ʚʣʷʚʦ, ÁC) ʠ ʥʘ ʚʘʣʝʞʠʪʝ (ʚʜʷʩʥʦ, mm/day), ʩʠʤʫʣʠʨʘʥʠ ʩ 

ʨʝʛʠʦʥʘʣʥʠʷ ʤʦʜʝʣ (RCM) LMDZ-regional (2001/2050 - 1951/2000). ɺ ʛʦʨʥʘʪʘ ʯʘʩʪ ʩʘ ʧʦʢʘʟʘʥʠ 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʠʤʫʣʘʮʠʠʪʝ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʤʦʜʝʣ ʥʘ ʙʘʟʘʪʘ ʥʘ ʛʣʦʙʘʣʥʠʷ ʤʦʜʝʣ (GCM) ECHAM-MPI, ʘ 

ʜʦʣʫ ï ʥʘ ʙʘʟʘʪʘ ʥʘ ʛʣʦʙʘʣʥʠʷ ʤʦʜʝʣ (GCM) IPSL 

 

ʇʦ ʧʨʦʝʢʪʘ CECILIA
55

 ʩʘ ʠʟʚʲʨʰʚʘʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʛʣʦʙʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ 

ʤʦʜʝʣ ECHAM5/MPI-OM ʠ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ REMO5.0 ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʚʘʣʝʞʠʪʝ ʚ ʖʛʦʠʟʪʦʯʥʘ ɽʚʨʦʧʘ ʟʘ ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʈʝʟʫʣʪʘʪʠʪʝ ʟʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʠ ʩʝʟʦʥʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʜʚʘʪʘ ʢʣʠʤʘʪʠʯʥʠ 

ʝʣʝʤʝʥʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛ. 4.20, ʬʠʛ. 4.21, ʬʠʛ. 4.22 ʠ ʬʠʛ. 4.23. ʊʝ ʧʦʢʘʟʚʘʪ 

ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩ ʦʪ 1.0C̄-1.5̄ C  ʧʨʝʟ ʟʠʤʘʪʘ ʠ ʧʨʦʣʝʪʪʘ ʠ ʩ 

1.5̄ C-2.0̄ C ʧʨʝʟ ʣʷʪʦʪʦ ʠ ʝʩʝʥʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʝʨʠʦʜʘ 1961-1990 ʛ. ʅʘʡ-ʛʦʣʷʤʦ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʚʘʣʝʞʠʪʝ ʩʝ ʦʯʘʢʚʘ ʧʨʝʟ ʣʷʪʦʪʦ (ʩ ʦʪ 10% ʜʦ 30%), ʘ ʟʠʤʥʠʪʝ ʚʘʣʝʞʥʠ ʩʫʤʠ 

ʩʝ ʦʯʘʢʚʘ ʜʘ ʩʘ ʩ ʜʦ 10 % ʧʦ-ʛʦʣʝʤʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʬʝʨʝʥʪʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ. 
                                                           
55

 ˮ ͭͦ͘;͙ͤ͟: CECILIA, 6FP, 2006. (www.cecilia-eu.org/) 

http://(www.cecilia-eu.org/
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ʌʠʛ. 4. 20. ʇʨʦʤʝʥʠ (ʚ C̄) ʥʘ ʩʨʝʜʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩ GCM ECHAM5/MPI-OM ʠ ʩ RCM  

REMO5.0 ʟʘ ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 1961ï1990 ʛ. 

 

 

 
ʌʠʛ. 4. 21. ʇʨʦʤʝʥʠ (ʚ C̄) ʥʘ ʩʝʟʦʥʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩ RCM REMO5.0 ʟʘ ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʩʧʨʷʤʦ 

ʧʝʨʠʦʜʘ 1961ï1990 ʛ. 
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ʌʠʛ. 4. 22. ʇʨʦʤʝʥʠ ʚ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʚʘʣʝʞʠ (ʚ %) ʩ GCM ECHAM5/MPI-OM ʠ ʩ RCM  REMO5.0 ʟʘ 

ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 1961ï1990 ʛ. 

 

 
ʌʠʛ. 4. 23. ʇʨʦʤʝʥʠ  (ʚ %) ʥʘ ʩʝʟʦʥʥʠʪʝ ʚʘʣʝʞʠ ʩ RCM REMO5.0 ʟʘ ʧʝʨʠʦʜʘ 2021-2050 ʛ. ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 

1961ï1990 ʛ. 
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ʇʦ ʩʲʱʠʷ ʧʨʦʝʢʪ ʩʘ ʠʟʚʲʨʰʝʥʠ ʠ ʩʠʤʫʣʘʮʠʠ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ 

ALADIN ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ  ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʚʘʣʝʞʠʪʝ ʢʲʤ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. (ʬʠʛ. 

4.24, ʬʠʛ. 4.25). ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦʢʘʟʚʘʪ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚ ʠʟʚʲʥʧʣʘʥʠʥʩʢʠʪʝ ʯʘʩʪʠ ʥʘ ʩʪʨʘʥʘʪʘ ʩ ʦʢʦʣʦ 3.8C̄-4.0̄ C. ʇʨʠ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ 

ʚʘʣʝʞʠ ʩʝ ʦʯʘʢʚʘ ʥʘʤʘʣʝʥʠʝ ʚ ɿʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ ʩ ʦʢʦʣʦ 10%, ʘ ʥʘʤʘʣʝʥʠʝʪʦ ʚ ʀʟʪʦʯʥʘ 

ɹʲʣʛʘʨʠʷ ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʧʦ-ʛʦʣʷʤʦ (ʩ 15-20%).  

 
ʌʠʛ. 4. 24. ʇʨʦʤʝʥʠ ʢʲʤ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ (C̄) ʩʧʨʷʤʦ ʧʝʨʠʦʜʘ 1961-1990 

ʛ., ʩʠʤʫʣʠʨʘʥʠ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ ALADIN. 

 

 
ʌʠʛ. 4. 25. ʇʨʦʤʝʥʠ ʢʲʤ ʢʨʘʷ ʥʘ ʍʍɯ ʚ. ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʚʘʣʝʞʠʪʝ (ʚ %) ʩʧʨʷʤʦ 

ʧʝʨʠʦʜʘ 1961-1990 ʛ., ʩʠʤʫʣʠʨʘʥʠ ʩ ʨʝʛʠʦʥʘʣʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʤʦʜʝʣ ALADIN 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ PRUDENCE, (Prediction of Regional scenarios and 

Uncertainties for Defining European Climate change risks and Effects), ʧʦʢʘʟʚʘʪ, ʯʝ ʢʲʤ ʢʨʘʷ 

ʥʘ ʍʍɯ ʚ. ʣʷʪʥʘʪʘ ʩʫʤʘ ʥʘ ʚʘʣʝʞʠʪʝ ʱʝ ʥʘʤʘʣʝʝ ʟʥʘʯʠʪʝʣʥʦ ʚ ʖʞʥʘ ʠ ʎʝʥʪʨʘʣʥʘ ɽʚʨʦʧʘ, 

ʘ ʠʥʪʝʥʟʠʚʥʠʪʝ ʚʘʣʝʞʠ, ʢʘʪʦ ʪʝʟʠ, ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʘʭʘ ʛʦʣʝʤʠʪʝ ʥʘʚʦʜʥʝʥʠʷ ʧʦ ʨʝʢʠʪʝ 

ɼʫʥʘʚ, ɽʣʙʘ ʠ ʈʦʥʘ ʧʨʝʟ 2002 ʛ. ʥʘʧʨʠʤʝʨ, ʱʝ ʩʝ ʩʣʫʯʚʘʪ ʧʦ-ʯʝʩʪʦ ʠ ʱʝ ʙʲʜʘʪ ʜʦʨʠ ʧʦ-

ʠʥʪʝʥʟʠʚʥʠ.
56

 ɺ ɹʲʣʛʘʨʠʷ ʩʣʝʜ ʩʨʝʜʘʪʘ ʥʘ 1990-ʪʝ ʛʦʜʠʥʠ ʛʦʜʠʰʥʠʪʝ ʚʘʣʝʞʠ ʧʦʢʘʟʚʘʪ 

ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʧʦʚʠʰʝʥʠʝ ʚ ʧʦʚʝʯʝʪʦ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ, ʢʘʪʦ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ 

ʠʤʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʟʘʯʝʩʪʷʚʘʥʝ ʥʘ ʩʣʫʯʘʠʪʝ ʩ ʪʠʧʠʯʥʦ ʧʨʦʣʝʪʥʦ-ʣʝʪʝʥ ʪʠʧ ʢʦʥʚʝʢʪʠʚʥʘ 

ʦʙʣʘʯʥʦʩʪ ʩ ʚʘʣʝʞʠ ʦʪ ʜʲʞʜ, ʛʨʲʤʦʪʝʚʠʯʥʠ ʙʫʨʠ ʠ ʧʦʥʷʢʦʛʘ ʩ ʚʘʣʝʞʠ ʦʪ ʛʨʘʜ ʧʨʝʟ ʟʠʤʥʠ 

ʤʝʩʝʮʠ ʢʘʪʦ ʷʥʫʘʨʠ ʠ ʬʝʚʨʫʘʨʠ.
57

 ʀʤʘ ʟʥʘʯʠʪʝʣʥʦ ʫʚʝʣʠʯʝʥʠʝ ʠ ʥʘ ʩʨʝʜʥʠʷ ʙʨʦʡ ʜʥʠ ʩ 

ʜʝʥʦʥʦʱʥʠ ʩʫʤʠ ʥʘ ʚʘʣʝʞʠʪʝ ʥʘʜ 100 mm ʩ ʦʢʦʣʦ 30% ʟʘ ʧʝʨʠʦʜʘ 1991-2007ʛ. ʩʧʨʷʤʦ 

ʙʘʟʠʩʥʠʷ ʧʝʨʠʦʜ 1961-1990 ʛ.
58

 ʉʧʦʨʝʜ ʩʠʤʫʣʘʮʠʠʪʝ ʟʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩ HadCM3 ʟʘ 

ʩʮʝʥʘʨʠʡ A2 ʩʝ ʦʯʘʢʚʘ ʚ ʙʣʠʟʢʦ ʙʲʜʝʱʝ, ʜʦ 2015 ʛ., ʚʘʣʝʞʠʪʝ ʧʨʝʟ ʪʦʧʣʦʪʦ ʧʦʣʫʛʦʜʠʝ ʜʘ 

ʥʘʤʘʣʝʷʪ ʩ ʦʢʦʣʦ 30% ʩʧʨʷʤʦ ʢʣʠʤʘʪʠʯʥʘʪʘ ʥʦʨʤʘ (1961-1990 ʛ.), ʘ ʧʨʝʟ ʩʪʫʜʝʥʦʪʦ 

ʧʦʣʫʛʦʜʠʝ ʥʘʤʘʣʝʥʠʝʪʦ ʜʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʩʣʘʙʦ, ʢʘʪʦ ʟʘ ʜʝʢʝʤʚʨʠ, ʤʘʨʪ ʠ ʥʦʝʤʚʨʠ 

ʚʘʣʝʞʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʨʘʩʪʚʘʪ.
59

  

 

4.2.2. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʲʟʜʫʭʘ ʠ ʚʘʣʝʞʠʪʝ, ʙʘʟʠʨʘʥʠ 

ʥʘ ʩʮʝʥʘʨʠʠʪʝ ʚ IPCC AR5 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʠʷ ʘʥʘʣʠʟ ʩʘ ʦʩʲʱʝʩʪʚʝʥʠ ʢʦʤʧʶʪʲʨʥʠ ʩʠʤʫʣʘʮʠʠ ʟʘ 

ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʘʣʝʞʠʪʝ ʧʦ ʯʝʪʠʨʠʪʝ RCP-ʩʮʝʥʘʨʠʷ (RCP 2.6, 

RCP 4.5, RCP 6 ʠ RCP 8.5) ʥʘ IPCC AR5 (2013/2014). ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ 

ʛʝʥʝʨʠʨʘʥʠ ʩ ʧʦʤʦʱʪʘ ʘʥʘʣʠʪʠʯʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ ʥʘ Web-ʙʘʟʠʨʘʥʘʪʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ 

ʧʣʘʪʬʦʨʤʘ Climate Explorer ʥʘ ʂʨʘʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ʧʦ ʤʝʪʝʦʨʦʣʦʛʠʷ ʥʘ ʅʠʜʝʨʣʘʥʜʠʷ 

(KNMI ).
60

 ʀʟʧʦʣʟʚʘʥʠʪʝ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ ʩʘ GCM: CMIP5 (full  set) ʠ GCM: CMIP5 

extremes (full  set), ʩʲʦʪʚʝʪʥʦ ʟʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʠ ʩʝʟʦʥʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʠ ʟʘ 

ʝʢʩʪʨʝʤʥʠʪʝ ʩʪʦʡʥʦʩʪʠ
61

. CMIP5 (full  set) ʝ ʩʲʟʜʘʜʝʥ ʧʨʝʟ ʇʝʪʘʪʘ ʬʘʟʘ ʥʘ Climate Model 

Intercomparison Project (CMIP5)
62

 ʠ ʘʩʝʤʙʣʠʨʘ 42 ʛʣʦʙʘʣʥʠ ʤʦʜʝʣʘ, ʠʟʧʦʣʟʚʘʥʠ ʚ IPCC 

AR5
63
. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʙʨʦʷ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʤʦʜʝʣʠ, ʪʝ ʫʯʘʩʪʚʘʪ ʩ ʝʜʥʘʢʚʘ ʪʝʞʝʩʪ ʚ GCM: CMIP5 (full  set). ɽʪʦ ʟʘʱʦ, ʧʦʨʘʜʠ ʧʦ-

ʤʘʣʢʠʷ ʙʨʦʡ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʤʦʜʝʣʠ ʚ ʘʩʝʤʙʣʠʨʘʥʠʷ GCM: CMIP5 (full  set) ʟʘ 

ʩʮʝʥʘʨʠʠʪʝ RCP 2.6 ʠ RCP 6 (ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʙʨʦʷ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ ʩʮʝʥʘʨʠʠʪʝ RCP 4.5 ʠ 

RCP 8.5), ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʪʷʭ ʩʘ ʩ ʧʦ-ʛʦʣʷʤʘ ʥʝʩʠʛʫʨʥʦʩʪ, ʦʪʢʦʣʢʦʪʦ ʟʘ 
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 ˮ ͭͦ͘;͙ͤ͟: PRUDENCE, 2005. (http://prudence.dmi.dk) 
57

 ˮ ͭͦ͘;͙ͤ͟: Alexandrov, V., (Red.), 2010. Klimatichni promeni, NIMH, BAN.  
58

 ˮ ͭͦ͘;͙ͤ͟: Bocheva, L.,  Gospodinov, I.,  Simeonov, P.,  Marinova, T., 2010. Climatological Analysis of the 
Synoptic Situations Causing Torrential Precipitation Events in Bulgaria over the Period 1961ς2007, Global 
˩ƴǾƛǊƻƴƳŜƴǘŀƭ /ƘŀƴƎŜΥ /ƘŀƭƭŜƴƎŜǎ ǘƻ {ŎƛŜƴŎŜ ŀƴŘ {ƻŎƛŜǘȅ ƛƴ {ƻǳǘƘŜŀǎǘŜǊƴ 9ǳǊƻǇŜΣ Part 2, 97-108 
59

 ˮ ͭͦ͘;͙ͤ͟: CLAVIER, 6FP (2006 ς 2009). (www.clavier-eu.org ) 
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 ʕ .͗ KNMI-The Climate Explorer analysing data (http://climexp.knmi.nl)  
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ʩʮʝʥʘʨʠʠʪʝ RCP 4.5 ʠ RCP 8.5.
64

 ʉʝʟʦʥʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʩʘ ʦʩʨʝʜʥʝʥʠ ʠ ʩʝ ʦʪʥʘʩʷʪ ʟʘ 

ʟʠʤʘʪʘ (DJF), ʧʨʦʣʝʪʪʘ (MAM), ʣʷʪʦʪʦ (JJA) ʠ ʝʩʝʥʪʘ (SON). ʂʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʝʢʮʠʠ ʠ 

ʧʦ ʯʝʪʠʨʠʪʝ ʩʮʝʥʘʨʠʷ ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ ʧʦʢʨʠʚʘʪ ʪʨʠ 20-ʛʦʜʠʰʥʠ ʧʝʨʠʦʜʘ 

(2016-2035 ʛ., 2046-2065 ʛ. ʠ 2081-2100 ʛ.), ʢʦʝʪʦ ʝ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʚʲʟʧʨʠʝʪʠʷ ʧʦʜʭʦʜ ʚ 

IPCC AR5. 

ʀʤʘ ʤʥʦʛʦ ʤʝʪʦʜʠ ʟʘ ʢʘʨʪʦʛʨʘʬʩʢʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʦʯʘʢʚʘʥʠʪʝ 

ʢʣʠʤʘʪʠʯʥʠ ʧʨʦʤʝʥʠ. ʅʘʡ-ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʷʪ ʤʝʪʦʜ ʝ ʢʘʨʪʠʪʝ ʜʘ ʚʠʟʫʘʣʠʟʠʨʘʪ 

ʨʘʟʣʠʢʘʪʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʘʜʝʥʘʪʘ ʢʣʠʤʘʪʠʯʥʘ ʧʨʦʤʝʥʣʠʚʘ ʤʝʞʜʫ ʜʚʘ ʧʝʨʠʦʜʘ 

(ʨʝʬʝʨʝʥʪʝʥ ʠ ʙʲʜʝʱ). ʇʨʠ ʜʨʫʛ ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʤʝʪʦʜ ʚʤʝʩʪʦ ʨʘʟʣʠʢʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ 

ʤʝʞʜʫ ʜʚʘ ʧʝʨʠʦʜʘ, ʢʘʨʪʠʪʝ ʚʠʟʫʘʣʠʟʠʨʘʪ ʣʠʥʝʡʥʠ ʠ ʥʝʣʠʥʝʡʥʠ ʪʨʝʥʜʦʚʝ ʟʘ ʠʟʤʝʥʝʥʠʝʪʦ 

ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʜʘʜʝʥ ʢʣʠʤʘʪʠʯʝʥ ʝʣʝʤʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʧʨʦʤʷʥʘʪʘ ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʢʲʤ ʜʘʜʝʥ ʙʲʜʝʱ ʧʝʨʠʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʠʟʙʨʘʥʠʷ ʩʮʝʥʘʨʠʡ. ɼʚʝʪʝ ʢʘʨʪʠ ʥʘ ʬʠʛ. 4.26 ʠʣʶʩʪʨʠʨʘʪ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ 

ʪʦʟʠ ʤʝʪʦʜ. ʊʝ ʧʦʢʘʟʚʘʪ ʦʩʨʝʜʥʝʥʠ ʪʨʝʥʜʦʚʝ ʧʦ ʥʘʡ-ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʷ ʩʮʝʥʘʨʠʡ RCP 8.5 

(Ăʦʙʠʯʘʡʥʘ ʧʨʘʢʪʠʢʘ) ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʨʝʜʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ 

ʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʩʫʤʠ ʥʘ ʚʘʣʝʞʠʪʝ ʚ ʨʝʛʠʦʥʘ ʥʘ ɹʘʣʢʘʥʠʪʝ (ʚʢʣ. ɹʲʣʛʘʨʠʷ) ʧʨʝʟ 

ʧʝʨʠʦʜʘ 2013-2100 ʛ. ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ (CO2 ʝʢʚ.). 

ʆʪ ʪʷʭ ʝ ʚʠʜʥʦ, ʯʝ ʧʦ ʪʦʟʠ ʩʮʝʥʘʨʠʡ ʩʝ ʦʯʘʢʚʘ ʧʨʝʟ ʧʦʩʦʯʝʥʠʷ ʧʝʨʠʦʜ ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ 

ʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʘ ʥʘʨʘʩʪʚʘʪ (ʩ ʤʝʞʜʫ 0.5C̄ ʠ 0.75C̄), ʘ ʟʘ ʢʦʣʠʯʝʩʪʚʘʪʘ  ʥʘ 

ʚʘʣʝʞʠʪʝ ʜʘ ʥʘʤʘʣʷʚʘʪ (ʩ ʜʦ 0.05 mm/ʜʝʥ) ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʚʩʝʢʠ 100 ppm CO2 (ʝʢʚ.) 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ ʧʦ ʩʮʝʥʘʨʠʷ RCP 8.5. 

 

  

ʆʩʨʝʜʥʝʥ ʪʨʝʥʜ ʥʘ ʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

(ʚ C̄/100 ppm CO2 ʝʢʚ.) 

ʆʩʨʝʜʥʝʥ ʪʨʝʥʜ ʥʘ ʛʦʜʠʰʥʠʪʝ ʚʘʣʝʞʠ 

(ʚ mm/ʜʝʥ/100 ppm CO2 ʝʢʚ.) 

 

ʌʠʛ. 4. 26. ʆʯʘʢʚʘʥʠ ʦʩʨʝʜʥʝʥʠ ʪʨʝʥʜʦʚʝ ʧʦ ʩʮʝʥʘʨʠʷ RCP 8.5 ʟʘ ʧʝʨʠʦʜʘ 2013-2100 ʛ. ʟʘ ʧʨʦʤʝʥʠʪʝ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʠ ʚʘʣʝʞʠʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠ ʛʘʟʦʚʝ (ʧʦ ʘʩʝʤʙʣʠʨʘʥʠʪʝ ʥʘʙʦʨʠ ʦʪ 

ʜʘʥʥʠ GCM: CMIP5 full  set) 

 

ɿʘ ʥʘʩʪʦʷʱʠʷ ʘʥʘʣʠʟ ʝ ʠʟʙʨʘʥ ʧʲʨʚʠʷʪ ʤʝʪʦʜ, ʪʲʡ ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʢʘʟʚʘʱʠ 

ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʨʝʬʝʨʝʥʪʥʠʷ (ʙʘʟʠʩʥʠʷ) ʠ ʢʦʥʢʨʝʪʥʠʷ ʙʲʜʝʱ ʧʝʨʠʦʜ ʧʦ-ʣʝʩʥʦ ʩʝ 

ʚʲʟʧʨʠʝʤʘʪ ʠ ʠʥʪʝʨʧʨʝʪʠʨʘʪ ʦʪ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ.  
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 ˮ ͭͦ͘;͙ͤ͟Υ ˽͊͟ ͭ͊ͣΦ 
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ʇʦʣʫʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ ʧʨʦʤʝʥʣʠʚʠ (ʘʙʩʦʣʶʪʥʠ ʩʪʦʡʥʦʩʪʠ ʚ C̄ 

ʠ mm/day, ʠʣʠ ʦʪʥʦʩʠʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ ʚ %) ʩʘ ʦʩʨʝʜʥʝʥʠ ʟʘ ʪʨʠʪʝ 20-ʛʦʜʠʰʥʠ ʧʝʨʠʦʜʘ ʠ 

ʟʘ ʯʝʪʠʨʠʪʝ ʩʮʝʥʘʨʠʷ, ʢʘʪʦ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʩʧʨʷʤʦ ʙʘʟʠʩʥʠʷ 

ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990 ʛ. ʂʘʨʪʠʪʝ, ʠʣʶʩʪʨʠʨʘʱʠ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʘʣʝʞʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʤʝʜʠʘʥʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʨʦʤʝʥʣʠʚʠʪʝ (50-ʷ 

ʧʨʦʮʝʥʪʠʣ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ) ʦʪ ʘʩʝʤʙʣʠʨʘʥʠʪʝ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ ʚ GCM: CMIP5 (full  set). 

ʑʨʠʭʦʚʘʥʠʪʝ ʨʝʛʠʦʥʠ ʥʘ ʥʷʢʦʠ ʦʪ ʢʘʨʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʯʘʢʚʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ 20-ʛʦʜʠʰʝʥ ʧʝʨʠʦʜ ʝ ʧʦʜ ʝʜʥʦ ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ, 

ʩʧʨʷʤʦ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʝʩʪʝʩʪʚʝʥʠʪʝ ʢʣʠʤʘʪʠʯʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʜʘʜʝʥʘʪʘ 

ʧʨʦʤʝʥʣʠʚʘ ʧʨʝʟ ʧʝʨʠʦʜʘ, ʢʦʡʪʦ ʝ ʠʟʧʦʣʟʚʘʥ ʢʘʪʦ ʙʘʟʠʩʝʥ ʟʘ ʩʨʘʚʥʝʥʠʝ
65
. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, 

ʯʝ ʱʨʠʭʦʚʘʥʠʪʝ ʨʝʛʠʦʥʠ ʠʥʜʠʢʠʨʘʪ ʧʦ-ʛʦʣʷʤʘ ʥʝʩʠʛʫʨʥʦʩʪ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ 

ʧʦʨʘʜʠ ʧʦ-ʛʦʣʷʤʘʪʘ ʝʩʪʝʩʪʚʝʥʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʢʣʠʤʘʪʠʯʝʥ ʝʣʝʤʝʥʪ. ʊʦʚʘ ʩʝ 

ʦʪʥʘʩʷ ʧʨʝʜʠ ʚʩʠʯʢʦ ʜʦ ʚʘʣʝʞʠʪʝ, ʢʦʠʪʦ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʤʥʦʛʦ ʧʦ-ʛʦʣʝʤʠ ʝʩʪʝʩʪʚʝʥʠ 

ʢʦʣʝʙʘʥʠʷ ʚʲʚ ʚʨʝʤʝʪʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʝʩʪʝʩʪʚʝʥʠʪʝ ʢʦʣʝʙʘʥʠʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʦ ʯʝʪʠʨʠʪʝ ʩʮʝʥʘʨʠʷ (5%-

ʪʠʣ, 25%-ʪʠʣ, ʤʝʜʠʘʥʘʪʘ, 75%-ʪʠʣ ʠ 95%-ʪʠʣ) ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʣʦʞʝʥʠʪʝ ʛʨʘʬʠʢʠ ʟʘ 

ʚʨʝʤʝʚʠʪʝ ʩʝʨʠʠ (ʜʠʥʘʤʠʯʥʠʪʝ ʨʝʜʦʚʝ) ʠ ʩʝ ʦʪʥʘʩʷ ʟʘ ʢʨʘʷ ʥʘ ʚʝʢʘ (ʧʝʨʠʦʜʘ 2071-2100 

ʛ.). ʊʝʟʠ ʛʨʘʬʠʢʠ ʧʨʝʜʩʪʘʚʷʪ ʭʦʜʘ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʚʲʚ ʚʨʝʤʝʪʦ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʪʝ 

ʧʨʦʤʝʥʣʠʚʠ ʧʨʝʟ ʮʝʣʠʷ ʧʝʨʠʦʜ 2013-2100 ʛ. ʢʘʪʦ ʘʥʦʤʘʣʠʠ ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ 

ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990 ʛ.  

ʇʲʣʥʠʷʪ ʥʘʙʦʨ ʦʪ ʠʟʛʦʪʚʝʥʠʪʝ ʟʘ ʮʝʣʠʪʝ ʥʘ ʘʥʘʣʠʟʘ ʢʘʨʪʠ ʠ ʛʨʘʬʠʢʠ ʟʘ ʦʯʘʢʚʘʥʠʪʝ 

ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠʪʝ ʠ ʚʘʣʝʞʠʪʝ ʟʘ ʪʨʠʪʝ ʙʲʜʝʱʠ ʧʝʨʠʦʜʘ ʧʦ ʯʝʪʠʨʠʪʝ RCP-

ʩʮʝʥʘʨʠʷ ʥʘ IPCC AR5 ʥʘ ʙʘʟʘʪʘ ʥʘ GCM: CMIP5 (full  set), ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʇʨʠʣʦʞʝʥʠʝ ˉ 

4.2. ʊʲʡ ʢʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʧʦ ʩʮʝʥʘʨʠʠʪʝ RCP 2.6 ʠ RCP 8.5 ʟʘ ʧʝʨʠʦʜʠʪʝ 2016-

2035 ʛ. ʠ 2081-2100 ʛ. ʦʯʝʨʪʘʚʘʪ ʧʦʪʝʥʮʠʘʣʥʠʷ ʜʠʘʧʘʟʦʥ (ʠ ʥʝʩʠʛʫʨʥʦʩʪ) ʥʘ ʦʩʨʝʜʥʝʥʠʪʝ 

ʜʘʥʥʠ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ, ʚ ʪʝʢʩʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʢʘʨʪʠ ʩʘʤʦ ʟʘ ʧʦʩʦʯʝʥʠʪʝ ʜʚʘ 

ʧʝʨʠʦʜʘ ʠ ʜʚʘ ʩʮʝʥʘʨʠʷ.  

 

4.2.2.1. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʚʲʟʜʫʭʘ 

ʉʨʝʜʥʦʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ ʩʮʝʥʘʨʠʡ (RCP 2.6, 

RCP 4.5, RCP 6, RCP 8.5) ʠ ʢʦʥʢʨʝʪʥʠʷ ʙʲʜʝʱ ʧʝʨʠʦʜ (2016-2035 ʛ., 2046-2065 ʛ., 2081-

2100 ʛ.) ʩʝ ʦʯʘʢʚʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʘ ʩʘ ʧʦ-ʚʠʩʦʢʠ ʩ ʦʪ 

1.0̄ C ʜʦ 7.0C̄ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʝʟʠ ʧʨʝʟ ʙʘʟʠʩʥʠʷ ʧʝʨʠʦʜ (1961-1990 ʛ.). ʅʘʡ-ʛʦʣʝʤʠ 

ʧʨʦʤʝʥʠ (ʧʦʚʠʰʝʥʠʝ ʩ ʦʪ 5C̄ ʜʦ 7 C̄) ʙʠʭʘ ʥʘʩʪʲʧʠʣʠ ʢʲʤ ʢʨʘʷ ʥʘ ʚʝʢʘ, ʘʢʦ ʩʝ ʠʟʧʲʣʥʠ 

ʩʮʝʥʘʨʠʷʪ RCP 8.5, ʧʨʠ ʢʦʡʪʦ ʝʤʠʩʠʠʪʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʧʘʨʥʠʢʦʚʠʪʝ ʛʘʟʦʚʝ ʠ 

ʘʝʨʦʟʦʣʠʪʝ ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘʪ. ʇʦ ʦʧʪʠʤʠʩʪʠʯʥʠʷ ʩʮʝʥʘʨʠʡ RCP 2.6 

ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʜʦ ʢʨʘʷ ʥʘ ʚʝʢʘ ʥʷʤʘ ʜʘ ʝ ʩ ʧʦʚʝʯʝ ʦʪ 2C̄ (ʬʠʛ. 4.27). ʇʦ 

ʩʮʝʥʘʨʠʠʪʝ RCP 4.5 ʠ RCP 6 ʦʯʘʢʚʘʥʦʪʦ ʧʦʚʠʰʝʥʠʝ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ 

ʧʨʝʟ 2081-2100 ʛ. ʱʝ ʝ ʩ ʦʢʦʣʦ 3.0C̄ ï 4.0̄ C.  
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ʉʮʝʥʘʨʠʡ ʥʘ IPCC AR5: RCP 2.6 

  

ʉʮʝʥʘʨʠʡ ʥʘ IPCC AR5: RCP 8.5 

  

 

ʌʠʛ. 4. 27. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ 

 

ʌʠʛ. 4.28 ʠʣʶʩʪʨʠʨʘ ʚʨʝʤʝʚʠʪʝ ʩʝʨʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʟʘ ʧʝʨʠʦʜʘ 2013-2100 ʛ. ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʧʦ ʯʝʪʠʨʠʪʝ RCP-ʩʮʝʥʘʨʠʷ, ʘ ʬʠʛ. 4.29 ʠ ʬʠʛ. 4.30 ï ʩʪʦʡʥʦʩʪʠʪʝ 

ʟʘ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʩʲʦʪʚʝʪʥʦ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʠ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ 

ʤʘʢʩʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ʆʯʘʢʚʘ ʩʝ ʢʲʤ ʢʨʘʷ ʥʘ ʚʝʢʘ ʧʦʚʠʰʝʥʠʝʪʦ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ 

ʤʠʥʠʤʘʣʥʠ ʠ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʪʝ ʤʘʢʩʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʜʘ ʚʘʨʠʨʘ ʤʝʞʜʫ ʧʦʜ 2.0C̄ 

(ʧʦ ʩʮʝʥʘʨʠʷ  RCP 2.6) ʠ 6.0C̄  (ʧʦ ʩʮʝʥʘʨʠʷ RCP 8.5).  
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ʌʠʛ. 4. 28. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʥʘ IPCC AR5 (full CMIP5 ensemble) ʥʘ 

ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 2013 ʜʦ 2100 ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ ʩʪʘʥʜʘʨʪʝʥ 

ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʠʛ. 4. 29. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʥʘ IPCC AR5 (full CMIP5 ensemble) ʥʘ 

ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 2013 ʜʦ 2100 ʛ. ʩʧʨʷʤʦ 

ʨʝʬʝʨʝʥʪʥʠʷ ʩʪʘʥʜʘʨʪʝʥ ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990. 

 

 

 

ʇʦʷʩʥʝʥʠʝ ʢʲʤ ʚʩʠʯʢʠ ʛʨʘʬʠʢʠ ʥʘ ʚʨʝʤʝʚʠʪʝ ʩʝʨʠʠ 

ʅʘ ʛʨʘʬʠʢʘʪʘ: ʊʲʥʢʠʪʝ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ 

ʘʩʝʤʙʣʠʨʘʥʠʪʝ ʠʥʜʠʚʠʜʫʘʣʥʠ ʢʣʠʤʘʪʠʯʥʠ ʤʦʜʝʣʠ ʟʘ ʚʩʝʢʠ ʦʪ 4-ʪʝ ʩʮʝʥʘʨʠʷ. 

ɼʝʙʝʣʠʪʝ ʣʠʥʠʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʦʩʨʝʜʥʝʥʠʪʝ (ʘʩʝʤʙʣʠʨʘʥʠ) ʜʘʥʥʠ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʤʦʜʝʣʠ ʟʘ ʚʩʝʢʠ ʝʜʠʥ ʦʪ 4-ʪʝ ʩʮʝʥʘʨʠʷ. 

ʆʪʜʷʩʥʦ ʥʘ ʛʨʘʬʠʢʘʪʘ: ʇʨʦʮʝʥʪʠʣʠ ʥʘ ʚʩʝʢʠ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ 

ʩʮʝʥʘʨʠʡ (ʩʨʝʜʥʦ ʢʲʤ ʧʝʨʠʦʜʘ 2071-2100 ʛ.). ʇʨʘʚʦʲʛʲʣʥʠʮʠʪʝ ʦʙʭʚʘʱʘʪ ʦʪ 25-ʷ 

ʧʨʦʮʝʥʪʠʣ ʜʦ 75-ʷ ʧʨʦʮʝʥʪʠʣ. ɺʝʨʪʠʢʘʣʥʠʪʝ ʣʠʥʠʠ ʦʪʛʦʨʝ ʠ ʦʪʜʦʣʫ ʥʘ 

ʧʨʘʚʦʲʛʲʣʥʠʮʠʪʝ ʧʦʢʘʟʚʘʪ ʦʪ 5%-ʪʠʣ ʜʦ 95%-ʪʠʣ. ʍʦʨʠʟʦʥʪʘʣʥʘʪʘ ʣʠʥʠʷ, ʧʨʝʩʠʯʘʱʘ 

ʧʨʘʚʦʲʛʲʣʥʠʮʠʪʝ, ʧʦʢʘʟʚʘ ʤʝʜʠʘʥʘʪʘ (50%). 25-ʪʠʷʪ ʧʨʦʮʝʥʪʠʣ ʝ ʩʪʦʡʥʦʩʪ, ʧʨʠ 

ʢʦʷʪʦ 25% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ, ʘ 75% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ 

ʩʪʦʡʥʦʩʪʠ. ʄʝʜʠʘʥʘʪʘ ʝ ʩʪʦʡʥʦʩʪʪʘ, ʩʧʨʷʤʦ ʢʦʷʪʦ ʜʘʥʥʠʪʝ ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦʨʘʚʥʦ:  

50% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʥʠʩʢʠ ʩʪʦʡʥʦʩʪʠ, ʘ 50% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ 

ʩʪʦʡʥʦʩʪʠ. 75-ʪʠʷʪ ʧʨʦʮʝʥʪʠʣ ʝ ʩʪʦʡʥʦʩʪ, ʧʨʠ ʢʦʷʪʦ 75% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʥʠʩʢʠ 

ʩʪʦʡʥʦʩʪʠ, ʘ 25% ʦʪ ʜʘʥʥʠʪʝ ʠʤʘʪ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ. 
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ʌʠʛ. 4. 29 ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʥʘ IPCC AR5 (full CMIP5 ensemble) ʥʘ 

ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 2013 ʜʦ 2100 ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ 

ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990 ʛ. 

 

 
ʌʠʛ. 4. 30. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʥʘ IPCC AR5 (full CMIP5 ensemble) ʥʘ 

ʩʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 2013 ʜʦ 2100 ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ 

ʩʪʘʥʜʘʨʪʝʥ ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990 

 

ʉʝʟʦʥʥʠ ʤʠʥʠʤʘʣʥʠ ʠ ʤʘʢʩʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ. ʆʯʘʢʚʘ ʩʝ ʩʨʝʜʥʠʪʝ 

ʤʠʥʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʝʟ ʟʠʤʘʪʘ ʧʨʝʟ ʧʝʨʠʦʜʘ 2016-2035 ʛ. ʜʘ ʩʝ ʧʦʚʠʰʘʪ ʩ ʦʪ 1.0C̄ 

ï 1.5̄ C ʧʦ ʩʮʝʥʘʨʠʷ RCP 2.6, ʘ ʧʦ ʩʮʝʥʘʨʠʷ RCP 8.5 ï ʩ ʜʦ 2.0C̄ ʚ ʉʝʚʝʨʥʘ ɹʲʣʛʘʨʠʷ. 

ʂʲʤ ʢʨʘʷ ʥʘ ʚʝʢʘ ʧʦʚʠʰʝʥʠʝʪʦ ʧʦ ʩʮʝʥʘʨʠʷ RCP 2.6 ɦ ʝ ʙʲʜʝ ʩ ʜʦ 2.0̄ C, ʘ ʧʦ ʩʮʝʥʘʨʠʷ 

RCP 8.5 ï ʩ ʜʦ 4C̄ ï 5 C̄. ʇʨʝʟ ʣʷʪʦʪʦ ʧʦʚʠʰʝʥʠʝʪʦ ʥʘ ʤʠʥʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʩʝ 

ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʚ ʜʠʘʧʘʟʦʥʘ ʦʪ 2C̄ ʜʦ 3C̄  (ʧʦ ʩʮʝʥʘʨʠʷ RCP 2.6 ʟʘ ʧʝʨʠʦʜʘ 2016-2035 ʛ.) 

ʜʦ 5C̄ ï 7 C̄ (ʟʘ ʧʝʨʠʦʜʘ 2081-2100 ʛ. ʧʦ ʩʮʝʥʘʨʠʷ RCP 8.5). ʇʦ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ ʩʮʝʥʘʨʠʷ 

(RCP 4.5 ʠ RCP 6) ʧʦʚʠʰʝʥʠʝʪʦ ʢʲʤ ʢʨʘʷ ʥʘ ʚʝʢʘ ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʤʝʞʜʫ 3C̄ ʠ 4̄C. 

ʌʠʛ. 4.31, ʬʠʛ. 4.32, ʬʠʛ. 4.33 ʠ ʬʠʛ. 4.34 ʠʣʶʩʪʨʠʨʘʪ ʦʯʘʢʚʘʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ 

ʤʠʥʠʤʘʣʥʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ. 



ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʠ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ ʚ 

ʙʲʣʛʘʨʩʢʘʪʘ ʠʢʦʥʦʤʠʢʘ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ ʧʨʦʤʝʥʠ 
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ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʟʘ ʧʝʨʠʦʜʘ 2081-2100 ʛ. 

ʉʮʝʥʘʨʠʡ ʥʘ IPCC AR5: RCP 2.6 

  
ʉʮʝʥʘʨʠʡ ʥʘ IPCC AR5: RCP 8.5 

  
 

ʌʠʛ. 4. 31 ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʥʘ ʩʨʝʜʥʠʪʝ ʤʠʥʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʝʟ ʟʠʤʘʪʘ 

 

 
ʌʠʛ. 4. 32. ʆʯʘʢʚʘʥʠ ʧʨʦʤʝʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʥʘ IPCC AR5 (full CMIP5 ensemble) ʥʘ ʩʨʝʜʥʠʪʝ 

ʤʠʥʠʤʘʣʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʝʟ ʟʠʤʘʪʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ 2013 ʜʦ 2100 ʛ. ʩʧʨʷʤʦ ʨʝʬʝʨʝʥʪʥʠʷ ʩʪʘʥʜʘʨʪʝʥ 

ʢʣʠʤʘʪʠʯʝʥ ʧʝʨʠʦʜ 1961-1990. 

 

 

 
































































































































































































