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EEKKTTIIɾɾʍʍɾɾɳɳɿɿɳɳʅʅ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɳɳʅʅ  ɾɾɳɳʆʆɮɮɰɰʁʁɽɽɳɳʅʅ  ʅʅʆʆɶɶɿɿ  ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮ  

ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ    

11..  ɳɳ̔̀̀̔ ʰhɹɹ˖̟ɹɹ ʺ̋  

ʅ̱ ʹ˄ ˉʰˊˇˏˋʰ ʶ˄ˈˍʹˍʰ ʶˉʽ˔ʶʽˊʶʾˍʰʽ ʹ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄˖˄ ˋˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ ɲˎˍʽˁʺˌ 

ɳ˂˂ʱʵʰˌ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲˇ˂˗˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁʰʽ ˃ʶˍʰʲˇ˂˗˄ ˋˍʹ˄ ʶˁʵʺ˂˖ˋʹ ʰˁˊʰʾ˖˄ 

˒ʰʽ˄ˇ˃ʷ˄˖.˄ ɱʽʰ ˍˇ ˋˁˇˉˈ ʰˎˍˈ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ 

ʃɲɳ ʰˉˈ ˍˇ EURO-CORDEX, ˋʶ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ мнΣрkm x 12,5km όʲʷ˂ˍʽˋˍˇ ʶˉʾˉʶʵˇ ʰ˄ʱ˂ˎˋʹˌύΦ ɶ 

ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ʰ˒ˇˊˇˏˋʶ мо ˁˏˊʽʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΣ ʴʽʰ ˍˊʶʽˌ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌ ˁʰʽ ʴʽʰ 

ˍˊʾʰ ˋʶ˄ʱˊʽʰ ˉʰʴˁˈˋ˃ʽʰˌ ʶ˅ʷ˂ʽ˅ʹˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ όRCP2.6, RCP4.5, 

RCP8.5) ˍʹˌ рʹˌ ʷˁʻʶˋʹˌ ʴʽʰ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˍʹˌ IPCC. ɮˉˈ ˍʽˌ 13 ˃ʶˍʰʲ˂ʹˍʷˌ ˁʰʽ ʴʽʰ ˍʹ˄ 

ʵʽʶ˅ˇʵʽˁˈˍʶˊʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲˇ˂˗˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ˉʰˊʺ˔ʻʹˋʰ˄ ˁʰʽ 

ʰ˄ʰ˂ˏʻʹˁʰ˄ ʁ̄ ʽˉ˂ʷˇ˄ рт ˁ˂ʽ˃ʰˍʽˁˇʾ ʵʶʾˁˍʶˌ. ʁʽ ˃ʶˍʰʲˇ˂ʷˌ ˍ˖˄ ʲʰˋʽˁ˗˄ ˁʰʽ ˉʰˊʱʴ˖ʴ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ 

ʵʶʽˁˍ˗˄ ʶˁˍʽ˃ʺʻʹˁʰ˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˍʽ˃ʷˌ ˍʹˌ ˉʶˊʽˈʵˇˎ мфус-нллр όˉʶˊʾˇʵˇˌ 

ʰ˄ʰ˒ˇˊʱˌύΦ ɾʶ ʲʱˋʹ ˍʽˌ ʶˁˍʽ˃˗˃ʶ˄ʶˌ ˁ˂ʽ˃ʰˍʽˁʷ ̩ ˃ʶˍʰʲˇ˂ʷ ̩ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰˁˇ˂ˇˏʻ˖ˌ 

ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ˍˊ˖ˍˈˍʹˍʰˌ ʲʰˋʽˁ˗˄ ˍˇ˃ʷ˖˄ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁ˗˄ ˉʶˊʽˇ˔˗˄, 

ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˄ˍˇˉʽˋˍˇˏ˄ ʰ˄ˍʾˋˍˇʽ˔ʰ ˇʽ ˍˇ˃ʶʰˁʷˌ ˁʰʽ ˇʽ ˔˖ˊʽˁʷˌ ˉˊˇˍʶˊʰʽˈˍʹˍʶˌ ʴʽʰ ˍʹ ˂ʺ˕ʹ 

˃ʷˍˊ˖˄ ˁʰʽ ʵˊʱˋʶ˖˄. 

 

22..  ɾɾʶʁ̒̒ˇ̌ɻɻˇ̌˂˂ˇ̌ɹɹʾʾhh  ɮɮ̄̄ ˇ̌ˁˁ˂˂˃˃̔̔ ʱɦˁˁ˖̟̀̀ ʹ̩̩́  ɼɼ˂˂ʽ̔hh˃˃ ˍ̱ˁˁ̔̔ ˗̠˄˄   ɲɲʁʁʵɻ̌̌˃˃̫̫˄˄̟̟ ˄˄  ʴɹhh̔̔   ˍ̱́́˄˄  ʃʃɲɲɳɳ  
 
ɱɳɿɹɼɮ ʅʆʁɹʋɳɹɮ ɱɹɮ ʆɮ ɼɽɹɾɮʆɹɼɮ ɾʁɿʆɳɽɮ ɼɮɹ ʆɮ ʅɳɿɮʄɹɮ ɳʀɳɽɹʀɶʅ ɳɼʃʁɾʃʍɿ ɮʊɸ 

ɳʽˋʰʴ˖ʴʺ 

ʆʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʰˉˇˍʶ˂ˇˏ˄ ˍʰ ̄˂ ʷˇ˄ ˍʰ ˔ˊʹˋʽ˃ˈˍʶˊʰ ʶˊʴʰ˂ʶʾʰ ʴʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍˇˎ 

ˉʰʴˁˈˋ˃ʽˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˉʰ˂ʰʽˈˍʶˊ˖˄ ʶˉˇ˔˗˄ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌ ʴʽʰ ˍʽˌ 

ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʵʽʰʲʾ˖ˋʹˌ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˃ʰˌ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʶˁʰˍˇ˄ˍʰʶˍʾʶˌΦ ɴ˄ʰ ˁ˂ʽ˃ʰˍʽˁˈ 

˃ˇ˄ˍʷ˂ˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʰˊʽʻ˃ʹˍʽˁʷˌ ˃ʶʻˈʵˇˎˌ ʴʽʰ ˄ʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ 

ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˃ʶ ˍˇˎˌ ˖ˁʶʰ˄ˇˏˌΣ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ʴʹˌΣ ˁʰʽ ˍʽˌ ˉˇ˂ʽˁʷˌ ˉʶˊʽˇ˔ʷˌΦ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 

ʴʽʰ ˉˇʽˁʾ˂ˇˎˌ ˋˁˇˉˇˏˌΣ ˅ʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ʵˎ˄ʰ˃ʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ 

˃ʹ˔ʰ˄ʽˋ˃ˇˏΣ ˃ʷ˔ˊʽ ˁʰʽ ʴʽʰ ʶˁˍʽ˃ʺˋʶʽˌ ʴʽʰ ˍˇ ˃ʶ˂˂ˇ˄ˍʽˁˈ ˁ˂ʾ˃ʰΦ ɶ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˔ˊʺˋʹ ˍ˖˄ 

ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʶʾ˄ʰʽ ʹ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉˇˊʶʾʰˌ ˍʹˌ ˃ʷˋʹˌ ˉʰʴˁˈˋ˃ʽʰˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˂ˈʴ˖ ˍˇˎ ˒ ʰʽ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ όˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺύΦ 

ʂ˂ʰ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍˇ ʶ˄ʶˊʴʶʽʰˁˈ ʽˋˇʸˏʴʽˇ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰˌ ˍʹ˄ ʶʽˋʶˊ˔ˈ˃ʶ˄ʹΣ 

˃ʽˁˊˇˏ ˃ʺˁˇˎˌ ˁˏ˃ʰˍˇˌ ʹ˂ʶˁˍˊˇ˃ʰʴ˄ʹˍʽˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˊˇʶˊ˔ˈ˃ʶ˄ʹ ʰˉˈ ˍˇ˄ ʺ˂ʽˇΣ ˁʰʻ˗ˌ ʶˉʾˋʹˌ 

ˁʰʽ ˍʹ˄ ʶ˅ʶˊ˔ˈ˃ʶ˄ʹΣ ˎˉʷˊˎʻˊʹ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ʶˁˉʷ˃ˉʶˍʰʽ ʰˉˈ ˍʹ ɱʹΦ ʁˉˇʽʰʵʺˉˇˍʶ ʵʽʰ˒ˇˊʱ 

ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵˎˇ ˉˇˋˈˍʹˍʶˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˇʵʹʴʶʾ ˋʶ ˃ ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹΦ 

ʅʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ʷ˄ʰ ˁ˂ʽ˃ʰˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʾ˄ʰʽ ʹ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ 

ʲʰˋʽˋ˃ʷ˄ʹ ˋʶ ˒ˎˋʽˁʷˌΣ ʲʽˇ˂ˇʴʽˁʷˌ ˁʰʽ ˔ʹ˃ʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΦ ʁʽ ʶ˅ʽˋ˗ˋʶʽˌ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʽˌ 

ˉʰˊʰˉʱ˄˖ ʰˊ˔ʷˌ ʶʾ˄ʰʽ ˍˈˋˇ ˉˇ˂ˏˉ˂ˇˁʶˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˂ˎʻˇˏ˄ ʰˊʽʻ˃ʹˍʽˁʱΦ Ψʍˌ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˍʰ 

˃ˇ˄ˍʷ˂ʰ ˉʰˊʷ˔ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʵʽʰˁˊʽˍʱ ˋˍˇ ˔˗ˊˇ ˁʰʽ ˋˍˇ ˔ˊˈ˄ˇΣ ʵʹ˂ʰʵʺ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˃ʷˋʶˌ ˍʽ˃ʷˌ ʰ˄ʱ ˉʶˊʽˇ˔ʺΣ ʹ ˇˉˇʾʰ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ ˔˖ˊʽˁʺ 

ʰ˄ʱ˂ˎˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ Σ ʴʽʰ ʵʶʵˇ˃ʷ˄ʶˌ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌΦ  



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      

ʅʶ˂ʾʵʰ 2 

ȺɁVIROPLAN A.E.  

ɮˁˈ˃ʹ ˁʰʽ ʴʽʰ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˃ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ˍˇ ʲʺ˃ʰ ˍˇˎ ˉ˂ʷʴ˃ʰˍˇˌ ʶʾ˄ʰʽ ˍˈˋˇ ˃ʶʴʱ˂ˇΣ 

˗ˋˍʶ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋˇ˃ˇʽ˖ʻˇˏ˄ ʵʽʶˊʴʰˋʾʶˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ ˈˉ˖ˌ ˇʽ ˍˎˊʲ˗ʵʶʽˌ ˊˇʷˌ ˍˇˎ 

ˇˊʽʰˁˇˏ ˋˍˊ˗˃ʰˍˇˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ʺ ˍ˖˄ ˖ˁʶʰ˄˗˄Σ ˇ ̔ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʽˁˊʺˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶ ˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΣ ˇʽ ˁʰˍʰʽʴʾʵʶˌΣ ˇʽ ˃ʽˁˊˇ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˍ˖˄ ˄ʶ˒˗˄ ˁΦʰΦΦ 

ɳˉʽˉ˂ʷˇ˄Σ ˁʱˉˇʽʶˌ ʵʽʶˊʴʰˋʾʶˌ ʵʶ˄ ʶʾ˄ʰʽ ʰˉˇ˂ˏˍ˖ˌ ʴ˄˖ˋˍʷˌΣ ˗ˋˍʶ ˄ʰ ˋˎ˃ˉʶˊʽ˂ʹ˒ʻˇˏ˄ ˇʽ 

˂ʶˉˍˇ˃ʶˊʶʾˌ ʶˉʽʵˊʱˋʶʽˌ ˍˇˎˌ ˋˍˇ ˃ˇ˄ˍʷ˂ˇΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ʶʾ˄ʰʽ ʶˉʽˍʰˁˍʽˁʺ ʹ ʰ˄ʱʴˁʹ ʴʽʰ ˍʹ˄ 

ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ˍʷˍˇʽ˖˄ ʵʽʶˊʴʰˋʽ˗˄Σ ʲʰˋʽˋ˃ʷ˄ʹ ˋʶ ʶ˃ˉʶʽˊʽˁˇˏˌ ʺ ˁʰʽ ʰˊʽʻ˃ʹˍʽˁˇˏˌ ˁʰ˄ˈ˄ʶˌΦ 

ɼʰʻ˗ˌ ˈ˃˖ˌ ʹ ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ʰ˄ʰˉʰˊʱʴʶʽ ˃ˈ˄ˇ ˍʽˌ ʱ˃ʶˋʶˌ ʶˉʽʵˊʱˋʶʽˌ ʰˎˍ˗˄ ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Σ 

ʶʾ˄ʰʽ ˋˎ˔˄ʱ ˃ʽʰ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌΣ ˉʹʴʺ ʰʲʶʲʰʽˈˍʹˍʰˌΦ ʅˍʹ˄ ˉʰˊʰˁʱˍ˖ ɳʽˁˈ˄ʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ 

ˋ̝ ʹ˃ʰˍʽˁʱ ʹ ʵˇ˃ʺ ˁʰʽ ʹ ˂ʶʽˍˇˎˊʴʾʰ ʶ˄ˈˌ ˁ˂ʽ˃ʰˍʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎΦ 

 

ɳʽˁˈ˄ʰ 1: ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍʹˌ ʵˇ˃ʺˌ ˁʰʽ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ʶ˄ˈˌ ˁ˂ʽ˃ʰˍʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ  

 

ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ όGeneral Circulation Models ς GCMΩs) 

ɾʶ ʵʶʵˇ˃ʷ˄ʹ ˍʹ˄ ˏˉʰˊ˅ʹ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ʷʴʽ˄ʰ˄ ˉˇ˂ˎʱˊʽʻ˃ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ˃ʷˋ˖ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʷˊʶˎ˄ʰˌ ˍˈˋˇ ˄ʰ ˁʰˍʰ˄ˇʹʻˇˏ˄ ʶˁʶʾ˄ˇʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌΣ ˇʽ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˁʰʽ ˇʽ 

ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʹ˄ ˃ʶˍʰʲˇ˂ʺ ˍˇˎΣ ˈˋˇ ˁʰʽ ˄ʰ ˃ˇ˄ˍʶ˂ˇˉˇʽʹʻʶʾ ˍˇ 

ˁ˂ʾ˃ʰ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇ ˋʶ ˃ʽʰ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰΦ ɶ ʶˉʾˍʶˎ˅ʹ ʰˎˍ˗˄ ʷʴʽ˄ʶ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 

ˍ˖˄ aˇ˄ˍʷ˂˖˄ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ʹ ˁʰˍʱ ʷ˄ʰ˄ ˉʽˇ ˉˊˈˋ˒ʰˍˇ ˈˊˇ ˍ˖˄ ʃʰʴˁˈˋ˃ʽ˖˄ ɼ˂ʽ˃ʰˍʽˁ˗˄ 

ɾˇ˄ˍʷ˂˖˄Φ 

¢ʰ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ʶʾ˄ʰʽ ˍʰ ˃ˇ˄ʰʵʽˁʱ ˁ˂ʽ˃ʰˍʽˁʱ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ˃ˉˇˊˇˏ˄Σ 

ˋˎ˄ʵˎʰʸˈ˃ʶ˄ʰ ˃ʶ ˉʶˊʽ˒ʶˊʶʽʰˁʱ ˃ˇ˄ˍʷ˂ʰΣ ˄ʰ ʰˉˇʵ˗ˋˇˎ˄ ˒ˎˋʽˁʷˌ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌ 

ˋ˔ʶˍʽʸˈ˃ʶ˄ʶˌ ˃ʶ ˍʹ˄ ˍˇˉʽˁʺ ʰ˂˂ʰʴʺ ˁ˂ʾ˃ʰˍˇˌΦ 

ʍˌ ˉˊˇˌ ˍˇ˄ ˍˊˈˉˇ ʰˉʶʽˁˈ˄ʽˋʹˌ ʰˎˍ˗˄ ˍ˖˄ ʶˁˍʽ˃ʺˋʶ˖˄ ˍʰ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʷ˄ʰ˄ ˉʰʴˁˈˋ˃ʽʰˌ ˁ˂ʾ˃ʰˁʰˌ ˍˊʽˋʵʽʱˋˍʰˍˇ ˁʱ˄˄ʰʲˇ ˃ʶ ˇˊʽʸˈ˄ˍʽʰ ʰ˄ʱ˂ˎˋʹ ˉˇˎ 

ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ нрл ʷ˖ˌ слл ˔ʽ˂ʽˈ˃ʶˍˊʰΣ ˃ʶ мл ʷ˖ˌ нл ˁʱʻʶˍʰ ʶˉʾˉʶʵʰ ʴʽʰ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ˁʰʽ ʷ˖ˌ 

ол ʴʽʰ ˍˇ˄ ˖ˁʶʰ˄ˈΦ ɲʶʵˇ˃ʷ˄ʹˌ ˍʹˌ ˔ˇ˄ʵˊˇʶʽʵˇˏˌ ʰ˄ʱ˂ˎˋʹˌ ʰˎˍʺˌ ʰˊˁʶˍʷˌ ʶˁˍʽ˃ʺˋʶʽˌ ˁʰʽ ˒ˎˋʽˁʷˌ 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ʵʽʶˊʴʰˋʾʶˌ ˉˇˎ ʰˉʰʽˍˇˏ˄ ˁʰ˂ˏˍʶˊʹ ʰ˄ʱ˂ˎˋʹ ˈˉ˖ˌ ʹ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˋˏ˄˄ʶ˒˖˄Σ ˍ˖˄ ˎʵˊʰˍ˃˗˄ ʹ ˍʹˌ 

˖ˁʶʱ˄ʽʰˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ʵˏˋˁˇ˂ˇ ˄ ʰ ˃ˇ˄ˍʶ˂ˇˉˇʽʹʻˇˎ˄ ʶˉʰˊˁ˗ˌ όLt//Σ нлмоύΦ 

ʆʰ ʶˊʴʰ˂ʶʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʺ˃ʶˊʰ ʴʽʰ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ʶʾ˄ʰʽ ˍʰ 

ʅˎʸʶˎʴ˃ʷ˄ʰ ɮˍ˃ˇˋ˒ʰʽˊʽˁʱ ς ʍˁʶʱ˄ʽʰ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ (Coupled Atmospheric ς 

Ocean General Circulation Models, AOGCMs). ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʽˌ ˒ˎˋʽˁʷˌ 

ʰˊ˔ʷˌ ˍˇˎ ʴʺʽ˄ˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˈˉ˖ˌ ˇʽ ʲʰˋʽˁʷˌ ʶ˅ʽˋ˗ˋʶʽˌ ˍʹˌ ˃ʹ˔ʰ˄ʽˁʺˌ ˍ˖˄ ˊʶˎˋˍ˗˄ ˁʰʽ ˍʹˌ 

ʵʽʱʵˇˋʹˌ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌΦ ʅˏ˃˒̟˄ʰ ˃ʶ ˍˇ˄ ˇˊʽˋ˃ˈ ˍˇˎ Lt//Σ ˍʰ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ 

ʶʾ˄ʰʽ ʰˊʽʻ˃ʹˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʽˌ ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˋʶ 

ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˖ˁʶʰ˄ˇˏˌΣ ˁˊˎˇˋ˒ʰʽˊʰ ˁʰʽ ʶˉʽ˒ʱ˄ʶʽʰ ʶʵʱ˒ˇˎˌ ˁʰʽ ʶʾ˄ʰʽ ˍʰ ˉʽˇ ʶ˅ʶ˂ʽʴ˃ʷ˄ʰ ʶˊʴʰ˂ʶʾʰΣ 

˃ʷ˔ˊʽ ˋˍʽʴ˃ʺˌΣ ˋʶ ˈˍʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˇˎ ˉʰʴˁˈˋ˃ʽˇˎ ˁ˂ʾ˃ʰˍˇˌ ˋʶ ʶˉʾˉʶʵˇ 

ʵˎ˄ʰ˃ʽˁ˗˄Σ ˔ʹ˃ʽˁ˗˄ ˁʰʽ ʲʽˇ˂ˇʴʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ ˁʰʽ ˍʹ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹΣ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʰʶˊʾ˖˄ ʻʶˊ˃ˇˁʹˉʾˇˎ. 

ʆʰ AOGCMs ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ 

ˉʰˊˇˎˋʽʱʸˇˎ˄ ˇ˃ˇʽˈˍʹˍʶˌ ˃ʶ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˁʰʽˊʽˁʺ ˉˊˈʴ˄˖ˋʹ ˂ʾʴ˖˄ 

ʹ˃ʶˊ˗˄Φ ɶ ʵʽʰ˒ˇˊʱ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉˊˈʴ˄˖ˋʹˌ ˍˇˎ ˁʰʽˊˇˏ ʵʾ˄ˇˎ˄ ʷ˃˒ʰˋʹ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ 

ˋˍˇʽ˔ʶʾʰ ʰ˒ˇˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˋˁˇˉˈ ˁʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˔ˊˇ˄ʽˁʷˌ ˁ˂ʾ˃ʰˁʶˌΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ AOGCMs ʵʾ˄ˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʽˌ ʵʽʶˊʴʰˋʾʶˌ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˍˇˎ 

˖ˁʶʰ˄ˇˏΣ ˍ˖˄ ˉʰʴʶˍ˗˄˖˄ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˍ˖˄ ʵʽʶˊʴʰˋʽ˗˄ ˃ʶʴʱ˂ʹˌ ˔ˊˇ˄ʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌ 

ˈˉ˖ˌ ˇ ˎʵˊˇ˂ˇʴʽˁˈˌ ˁˏˁ˂ˇˌΦ 

ɲʽʰʵʽˁʰˋʾʰ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ όdownscaling) 

ɮˉˇˁ˂ʽ˃ʱˁ˖ˋʹ όŘƻǿƴǎŎŀƭƛƴƎύ ˂ʷʴʶˍʰʽ ʹ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʰʴ˖ʴʺˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ ʰˉˈ ʵʶʵˇ˃ʶ˄ʰ ˃ʶʴʱ˂ʹˌ 

ˁ˂ʾ˃ʰˁʰˌ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ʶ˒ʰˊ˃ˈˋʽ˃ʹ ˋʶ ˉˊˇʲ˂ʷ˕ʶʽˌ ˍˇˉʽˁʺˌ ʶ˃ʲʷ˂ʶʽʰˌ ˈˉ˖ˌ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ 

National Centre for Atmospheric Research GIS Program ς NCAR (Hoar and Nychka, 2008). 

ɶ ʰ˄ʱʴˁʹ ʴʽʰ ˍʹ˄ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʷˍˇʽˇˎ ʶʾʵˇˎˌ ˍʶ˔˄ʽˁ˗˄ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍʰ ɾˇ˄ˍʷ˂ʰ 

ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇʵ˗ˋˇˎ˄ ˂ʶˉˍˇ˃ʶˊʺ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋʶ ˁ˂ʾ˃ʰˁʰ ˃ʽˁˊˈˍʶˊʹ 

ˍˇˎ ˇˊʽˋ˃ʷ˄ˇˎ ˁʱ˄˄ʰʲˇˎ ʰ˂˂ʱ ˔ˇ˄ʵˊʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ нˇ ʷ˖ˌ оˇΣ ʶ˄˗ ˋʶ ˍˇˉʽˁʺ ˁ˂ʾ˃ʰˁʰ ʶʾ˄ʰʽ 

ʰ˄ʰʴˁʰʾʰ ˎ˕ʹ˂ˈˍʶˊʹ ʰ˄ʱ˂ˎˋʹΦ  

ʅˍʹ˄ ˉʰˊʰˁʱˍ˖ ʶ̔ ˁˈ˄ʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʶ˄ʵʶʽˁˍʽˁʱ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ 

ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ Cordex ̀ ʶ ˉʶˊʽˇ˔ʽˁˈ ˃ˇ˄ˍʷ˂ˇΦ 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ɳʽˁˈ˄ʰ 2: ɮˉˇˍʷ˂ʷˋ˃ʰˍʰ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ɾˇ˄ˍʷ˂ˇˎ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ 

 

ɾʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʵʽʱ˒ˇˊ˖˄ ˍˏˉ˖˄ ˍʶ˔˄ʽˁ˗˄ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌΣ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˔ˇ˄ʵˊˇʶʽʵˇˏˌ 

ˁ˂ʾ˃ʰˁʰˌ ˁʰʽ ˍʹˌ ʰʲʶʲʰʽˈˍʹˍʰˌ ˉˇˎ ʰˎˍʺ ʶʽˋʱʴʶʽ ʶˉʽ˂ˏʶˍʰʽΦ ʇˉˈ ʰˎˍʺ ˍʹ˄ ˄ʷʰ ˋˎ˄ʻʺˁʹ ˍˇ ˁ˂ʾ˃ʰ ˁʰʽ 

ʶʽʵʽˁˈˍʶˊʰ ˉʰˊʱʴˇ˄ˍʶˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʾʸˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˒ʰˍ˄ʾˇ ˍˇˎ 

ˁʱ˄˄ʰʲˇˎ ˍˇˎ ɾˇ˄ˍʷ˂ˇˎ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ όʶˁʰˍˇ˄ˍʱʵʶˌ ˔ʽ˂ʽˈ˃ʶˍˊʰ ˋʶ ʴʶ˖ʴˊʰ˒ʽˁˈ ˃ʺˁˇˌ ˁʰʽ 

ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌύΣ ʰˉˇʵʾʵʶˍʰʽ ˋʶ ˎ ˕ʹ˂ˈˍʶˊʹ ʰ˄ʱ˂ˎˋʹ όʵʶˁʱʵʶˌ ˔ʽ˂ʾˇ˃ʶˍˊʰ ʺ ˁʰʽ ˃ʽˁˊˈˍʶˊʹ). 

ʅʶ ˇΣˍʽ ʰ˒ˇˊʱ ˍʹ˄ ˍˇˉʽˁʺ ˁ˂ʾ˃ʰˁʰΣ ˇʽ ˍʶ˔˄ʽˁʷˌ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˃ʶ ˋˁˇˉˈ ˄ʰ 

ʵʽʰˍʹˊˇˏ˄ ˋˎˋˍʰˍʽˁʱ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʰ˂˂ʱ ˁʰʽ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶˍʰ˅ˏ ʰˎˍ˗˄Φ ʁʽ ˉʽˇ ˋˎ˄ʺʻʶʽˌ ˁʰʽ 

ʶˏ˔ˊʹˋˍʶˌ ˍʶ˔˄ʽˁʷˌ ˁʰˍʹʴˇˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʵˎˇ ˁˏˊʽˇˎˌ ˍˇ˃ʶʾˌΥ 

- ɲˎ˄ʰ˃ʽˁʺ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹΥ ˍˇ ˉʰˊʱʴ˖ʴˇ ˍˇˎ ɾˇ˄ˍʷ˂ˇˎ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ˇʵʹʴˈˌ ˍˇˎ ˉʶˊʽˇ˔ʽˁˇˎΣ ʰˊʽʻ˃ʹˍʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉˊˇˁˏ˕ʶʽ 

ˎ˕ʹ˂ˈˍʶˊʹˌ ʰ˄ʱ˂ˎˋʹˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶ ˍʹ˄ ʽʵʽˈˍʹˍʰ ˄ʰ ˉˊˇˋˇ˃ˇʽ˗˄ʶʽ ˂ʶˉˍˇ˃ʶˊʶʾˌ ˍˇˉʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΦ ɮˎˍˈ ʴʶ˄ʽˁʱ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʶʾˍʶ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ʶʾˍʶ ʵʶʵˇ˃ʷ˄ʰ ˉˊˇʶˊ˔ˈ˃ʶ˄ʰ ʰˉˈ 

˔ʰ˃ʹ˂ˈˍʶˊʹˌ ʰ˄ʱ˂ˎˋʹˌ ˃ˇ˄ˍʷ˂ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ˉ˂ʶˎˊʽˁʱ ˈˊʽʰ ʴʽʰ ˍʹ˄ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ 

ˍ̌ ˉʽˁˇˏ ʶˉʽˉʷʵˇˎΦ 

- ʅˍʰˍʽˋˍʽˁʺ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹΥ ʹ ʻʶ˖ˊʾʰ ʰˎˍˇˏ ˍˇˎ ˍˏˉˇˎ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ʲʰˋʾʸʶˍʰʽ ˋʶ 

ʵʽʱ˒ˇˊʶˌ ˋˍʰˍʽˋˍʽˁʷˌ ˋ˔ʷˋʶʽˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˉʰˊʰˍʹˊʺˋʶ˖˄ ό˃ʶˍʰʲ˂ʹˍ˗˄ύ ˔ʰ˃ʹ˂ˇˏ 

ˁʰʽ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʰ˄ʱ˂ˎˋʹˌΦ ɮˎˍʷˌ ˇʽ ˋ˔ʷˋʶʽˌ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ɾˇ˄ˍʷ˂˖˄ 

ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˗ˋˍʶ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˍˇˉʽˁʱ ς ˉʶ́ʽˇʵʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʰˉˈ ˍˇ˄ ˉʰʴˁˈˋ˃ʽˇ 

ˁʱ˄˄ʰʲˇΦ ʆˇ ˍʶ˂ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ʶʾ˄ʰʽ ˍʽ˃ʷˌ ʴʽʰ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˋʶ 

ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁ˂ʾ˃ʰˁʰΦ 

 

ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ʃʶʅʃɼɮ ʃɲɳ ʶʾ˄ʰʽ ʹ ʵˎ˄ʰ˃ʽˁʺ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ. ɶ ʲʱˋʹ ˋˍʹ˄ ˇˉˇʾʰ 

˂ʶʽˍˇˎˊʴˇˏ˄ ˇʽ ˍʶ˔˄ʽˁʷˌ ʵˎ˄ʰ˃ʽˁʺˌ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ʶʾ˄ʰʽ ˇʽ ˃ʹ˔ʰ˄ʽˁʷˌ ς ˃ʰʻʹ˃ʰˍʽˁʷˌ ˋ˔ʷˋʶʽˌ 

ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ˃ʱʸʰˌΣ ˁʰʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˍʹ˄ ʾʵʽʰ ʲʱˋʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ ʃʶˊʽˇ˔ʽˁ˖˄ ɼ˂ʽ˃ʰˍʽˁ˗˄ ɾˇ˄ˍʷ˂˖˄ όwŜƎƛƻƴŀƭ Climate Models ς w/aǎύ ˉˇˎ ʻʰ 

ʰ˄ʰ˒ʶˊʻˇˏ˄ ˉʰˊʰˁʱˍ˖ ό.ŀǊǎǳƎƭƛ Ŝǘ ŀƭΦΣ нллфύ.  

ʁˎˋʽʰˋˍʽˁʱΣ ʹ ʵˎ˄ʰ˃ʽˁʺ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ ζ˒˗˂ʽʰˋ˃ʰη ʶ˄ˈˌ ʃʶˊʽˇ˔ʽˁˇˏ ɼ˂ʽ˃ʰˍʽˁˇˏ 

ɾˇ˄ˍʷ˂ˇˎ ˃ʷˋʰ ˋʶ ʷ˄ʰ ʺʵʹ ˎˉʱˊ˔ˇ˄ ɾˇ˄ˍʷ˂ˇ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌΦ ɱʽʰ ˄ hʰˉˇˋʰ˒ʹ˄ʽˋˍʶʾ ʰˎˍʺ ʹ 

ʵʽʰʵʽˁʰˋʾʰΣ ʷ˄ʰ ʃʶˊʽˇ˔ʽˁˈ ɼ˂ʽ˃ʰˍʽˁˈ ɾˇ˄ˍʷ˂ˇ ˃ˉˇˊʶʾ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˋˎʴˁˊˇˍˇˏ˃ʶ˄ˇ ʰˉˈ ˍˊʾʰ 

ʶˉʾˉʶʵʰΦ ʆˇ ˉˊ˗ˍˇ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʶ˂ʶʴ˔ˈ˃ʶ˄ˇ ʰˉˈ ˍʹ˄ ʶʾˋˇʵˇ ˍˇˎ ɾˇ˄ˍʷ˂ˇˎ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌΣ 

ˍˇ ʵʶˏˍʶˊˇ ˁʰˍʰˋˁʶˎʱʸʶʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇˉʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˍ ̌ˍˊʾˍˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʶ˅ʽˋ˗ˋʶʽˌ ʴʽʰ 

ˍʹ˄ ʶˉʾ˂ˎˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ʶˍʰʽ ʰˉˈ ˍʰ ʱ˂˂ʰ ʵˎˇ ʶˉʾˉʶʵʰΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇˎ 

ˉˊˇˁˏˉˍʶʽ ʰˉˈ ʰˎˍʺ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ʶʾ˄ʰʽ ˉˊˇʲ˂ʷ˕ʶʽˌ ˍˇˉʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˁʰʽ 

ˋˎ˄ʵˎʱʸˇˎ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍˈˋˇ ˍˇˎ ̄ ʰʴˁˈˋ˃ʽˇˎ ˈˋˇ ˁ ʰʽ ˍˇˎ ˍˇˉʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎΦ 

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˍˇ ˉˊˇʿˈ˄ ʰˉˈ ˍʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍ˖˄ ɾˇ˄ˍʷ˂˖˄ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˄ʰ ˉʰˊʰ˔ʻˇˏ˄ ʵʽʱ˒ˇˊ˖˄ ˔ˊˇ˄ʽˁ˗˄ ʵʽʰˋˍʹ˃ʱˍ˖˄ ˉ˂ʶˎˊʽˁʷˌ όˁʰˍʰˁˈˊˎ˒ʰ 

ˋˍˇʽ˔ʶʾʰ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ʰ˄ʷ˃ˇˎύ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ όˉΦ˔Φ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶˉʽ˒ʱ˄ʶʽʰˌ ʻʱ˂ʰˋˋʰˌύ 

ˇˊʽʰˁʷˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʷ˄ʰ ˍˊʽˋʵʽʱˋˍʰˍˇ ˃ˇ˄ˍʷ˂ˇ ˉˇˎ ʶˉʽ˂ʷʴʶˍʰʽ ˄ʰ ˋˎ˂˂ʱʲʶʽ ˁʰʽ ˄ʰ ˉʰˊˇˎˋʽʱˋʶʽ 

ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ˁʰˍʱˋˍʰˋʹ ˃ʽʰˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˉʶˊʽˇ˔ʺˌΦ ʁʽ ʵʽʱ˒ˇˊ˖˄ ς ˔ˊˇ˄ʽˁ˗˄ ʵʽʰˋˍʹ˃ʱˍ˖˄ 

ˇˊʽʰˁʷˌ ˋˎ˄ʻʺˁʶˌ ʶ˅ˇ˃ˇʽ˗˄ˇ˄ˍʰʽ ˁʰˍʱ ˃ʺˁˇˌ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ˉ˂ʶˎˊ˗˄ ˁʰʽ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎ ˁʰʽ ʷˉʶʽˍʰ ˍˇ ʃʶˊʽˇ˔ʽˁˈ ɼ˂ʽ˃ʰˍʽˁˈ ɾˇ˄ˍʷ˂ˇ ˉˊˇˋˇ˃ˇʽ˗˄ʶʽ ˍʹ˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˁˎˁ˂ˇ˒ˇˊʾʰ 

ˁʰʽ ˍʽˌ ʶˋ˖ˍʶˊʽˁʷˌ h ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ό¦Φ{Φ DŜƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ ς USGS). 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʴʶ˄ʽˁʺ ˃ʶʻˇʵˇ˂ˇʴʾʰ ʹ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋʶ ʽˋˍˇˊʽˁʱΣ ˔ˇ˄ʵˊˇʶʽʵˇˏˌ 

ˁ˂ʾ˃ʰˁʰˌΣ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˍʹ˄ ˇˎˋʾʰ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˋˍˇʽ˔ʶʾʰ ˍˇˉʽˁˇˏ ˔ʰˊʰˁˍʺˊʰ 

ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌΦ ɶ ʵˎ˄ʰ˃ʽˁʺ ˃ʷʻˇʵˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʵʽʰʻʷˋʽ˃ʶˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˗ˋˍʶ ˄ʰ 

ˁʰˍʰˋˁʶˎʰˋˍˇˏ˄ ʰˁˊʽʲʶʾˌΣ ˍˇˉʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌ ˁ˂ʽ˃ʰˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ʰˉˈ ˉʶˊʽˈʵˇˎˌ ˍˇˎ ˉʰˊˈ˄ˍˇˌ 

ˁʰʽ ˍˇˎ ˉˊˈˋ˒ʰˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌΦ ɴˉʶʽˍʰΣ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʵʽʰʵʽˁʰˋʾʰˌ ʰˎˍʺˌ ʶ˂ʷʴ˔ʶˍʰʽ ˁʰʽ 

ʰ˅ʽˇ˂ˇʴʶʾˍʰʽΣ ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ʵʶʵˇ˃ʷ˄ʰ ʶ˅ˈʵˇˎ ʰˉˈ ˍˇ ɾˇ˄ˍʷ˂ˇ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˃ʶ ʰˎˍʱ 

ˎ˕ʹ˂ˈˍʶˊʹˌ ʰ˄ʱ˂ˎˋʹˌΦ 

ʅʺ˃ʶˊʰΣ ˍˇ ζ˒˗˂ʽʰˋ˃ʰη ˍ˖˄ ʃʶˊʽˇ˔ʽˁ˗˄ ɾˇ˄ˍʷ˂˖˄ ˃ʷˋʰ ˋˍʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌΣ ʹ ˁˏˊʽʰ 

ʵˎ˄ʰ˃ʽˁʺ ʵʽʰʵʽˁʰˋʾʰΣ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʶʾ ˃ˈ˄ˇ ˃ˇ˄ˈʵˊˇ˃ʰΣ ʵʹ˂ʰʵʺ ʰˉˈ ˍʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˋˍʰ 

ʃʶˊ̔̌ ˔ʽˁʱΣ ˉˇˎ ˉˊʰˁˍʽˁʱ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ʰ˄ʱʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˎˇ ˃ˇ˄ˍʷ˂˖˄Φ ʆˇ 

ˋʹ˃ʰ˄̱ʽˁˈˍʶˊˇ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʰ˄ʰˁˏˉˍʶʽ ʶʾ˄ʰʽ ʹ ˏˉʰˊ˅ʹ ʰ˄ʰ˄ˍʽˋˍˇʽ˔ʽ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 

ˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˁʰʽ ʰˎˍ˗˄ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍˇ ɾˇ˄ˍʷ˂ˇ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˁʰˍʱ ˃ʺˁˇˌ ˍʹˌ 

ʸ˗˄ʹˌ ˍ˖˄ ˇˊʽʰˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˉˇˎ ˍʾʻʶ˄ˍʰʽ ˋˍˇ ʃʶˊʽˇ˔ʽˁˈ ɾˇ˄ˍ̫˂ˇΦ ɴ˄ʰˌ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈˌ ˍˊˈˉˇˌ 

ʶˉʾ˂ˎˋʹˌ ʶʾ˄ʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ˃ˇ˄ˍʷ˂˖˄ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ 

ʷˍˋʽ ˗ˋˍʶ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˒ʰˍ˄ʾʰ ˍˇˎ ˁʱ˄˄ʰʲˇˎ ˄ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˒ʰʽˊʶʻˇˏ˄ ʰˉˈ ˍʰ ˈˊʽʰ ˁʰʽ ˄ʰ 

ʶ˅ʰ˂ʶʽ˒ʻˇˏ˄ ˃ʹ ʰˉʰˊʰʾˍʹˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ό.ƻǿŘen et al., 2012). 

ʃʁˊʽˇ˔ʽˁʱ ɼ˂ʽ˃ʰˍʽˁʱ ɾˇ˄ˍʷ˂ʰ (Regional Climate Models ς R/aΩǎύ 

ʆʰ ʃʶˊʽˇ˔ʽˁʱ ɼ˂ʽ˃ʰˍʽˁʱ ɾˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʰ ʴʽʰ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ 

ˍʹˌ ʴʹˌ ˋʶ ˎ˕ʹ˂ˈˍʶˊʹ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹΣ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌΣ ˁʰʽ 

ʰ˄ ʰ˒ˇˊʽˁʱ ˃ʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁʰʽ ˔˖ˊʽˁʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΦ ʁ ˁˎˊʽˈˍʶˊˇˌ ˊˈ˂ˇˌ ˉˇˎ 

ˁʰˍʷ˔ˇˎ˄ ʰˎˍʱ ˍʰ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʹ ˉˊˇˋʻʺˁʹ ˂ʶˉˍˇ˃ʷˊʶʽʰˌ ˋˍʹ˄ ˍˇˉˇʴˊʰ˒ʾʰ ˁʰʽ ˋˍʽˌ ˒ˎˋʽˁʷˌ 

ˉʰˊʰ˃ʷˍˊˇˎˌΣ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁ˂ʾ˃ʰˁʰ ʴʽʰ ˍʹ˄ ˇˉˇʾʰ ʰˊ˔ʽˁʱ ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ,˄ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ 

ˋˍʹ˄ ˉʰˊʰˁʱˍ˖ ɳʽˁˈ˄ʰΦ 
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ɳʽˁˈ˄ʰ 3: ʋ˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ ʃʶˊʽˇ˔ʽˁ˗˄ ɼ˂ʽ˃ʰˍʽˁ˗˄ ɾˇ˄ˍʷ˂˖˄ όw/aΩǎύ 

 

ɶ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ʃʶˊʽˇ˔ʽˁˇˏ ɾˇ˄ˍʷ˂ˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˋˏ˄ʵʶˋʹ ˃ˇ˄ˍʷ˂˖˄Σ ˉˇˎ ʰ˄ʺˁˇˎ˄ ˋˍˇ ʾʵʽˇ 

ɾˇ˄ˍʷ˂ˇ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˍˇˉʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌ ˃ʶ ˎ˕ʹ˂ˈ ʶˉʾˉʶʵˇ ˂ʶˉˍˇ˃ʷˊʶʽʰˌΦ ʅˎʴ˔ˊˈ˄˖ˌΣ ʹ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ ˍˇˎ ɾˇ˄ˍʷ˂ˇˎ 

ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ζˇʵʹʴˈˌη ˍˇˎ ʃʶˊʽˇ˔ʽˁˇˏ ɾˇ˄ˍʷ˂ˇˎ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ 

ʰ˄ʱ˂ˎˋʹΦ ɮˎˍʺ ʹ ʵʽʰʵʽˁʰˋʾʰ ˉˊʰˁˍʽˁʱ ʰ˒ˇˊ ɦˋˍʹ˄ ˔ˊʺˋʹ ˉˇ˂ˏˉ˂ˇˁ˖˄ ʰˊ˔ʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄Σ ˔ˊˇ˄ʽˁʱ 

ʶ˅ʰˊˍ˗˃ʶ˄˖˄Σ ˉ˂ʶˎˊʽˁ˗˄Σ ˃ ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˁʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˇˊʽʰˁ˗˄ ˋˎ˄ʻʹˁ˗˄Φ 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶΣ ˇ ζˇʵʹʴˈˌη ʴʽʰ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ ʃʶˊʽˇ˔ʽˁ˖˄ ɾˇ˄ˍʷ˂˖˄ ʶʾ˄ʰʽ ˍˇ ɾˇ˄ˍʷ˂ˇ 

ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ ˃ʷˋ˖ ˍˇˎ ˇˉˇʾˇˎ ʶ˂ʷʴ˔ʶˍʰʽ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʰʻʹ˃ʰˍʽˁʶˌ ˋ˔ʷˋʶʽˌΦ ʆʰ 

ʃʶˊʽˇ˔ʽˁʱ ɼ˂ʽ˃ʰˍʽˁʱ ɾˇ˄ˍʷ˂ʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋʶ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʴʽʰ ˃ʽˁˊˈˍʶˊʹ ˔˖ˊʽˁʺ ˃ˇ˄ʱʵʰ 

ʰˉˈ ˈˍʽ ˍʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ όǎǳō ς GCM grid scale forcings), ˉˇˎ ˁʰˍ˘ ʶˉʽ˂ˇʴʺ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˉʶˊʽʷ˔ˇˎ˄ ˉʰˊʰ˃ʷˍˊˇˎˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˖ˌ ˒ˎˋʽˁʷˌ ˁʰʽ ʵˎ˄ʰ˃ʽˁʷˌ ˁʽ˄ʺˋʶʽˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ 

ˍʰ ʃʶˊʽˇ˔ʽˁʱ ɾˇ˄ˍʷ˂ʰ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍʹˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˁʰʽ ˍ˖˄ 

ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ ʶˍʰʲ˂ʹˍ˗˄ h ˉˇʵʾʵˇ˄ˍʰˌ ˍʰ ˋʶ ˎ˕ʹ˂ˈˍʶˊʹˌ ʰ˄ʱ˂ˎˋʹˌ ˁ˂ʾ˃ʰˁʶˌ όLt/C, 2001). 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˉʰˊʶ˔ˈ˃ʶ˄ʶˌ ʵˎ˄ʰˍˈˍʹˍʶˌΣ ˍʰ ʃʶˊʽˇ˔ʽˁʱ ɼ˂ʽ˃ʰˍʽˁʱ ɾˇ˄ˍʷ˂ʰ ʰˉˇʵʾʵˇˎ˄ ˉˊˇʿˈ˄ˍʰ 

ˎ˕ʹ˂ʺˌ ʰ˄ʱ˂ˎˋʹˌ ˉˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ мл ʷ˖ˌ нл ˔ʽ˂ʽˈ˃ʶˍˊʰ ˁʰʽ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˉʰˊʶ˂ʻˈ˄ˍˇˌ ʺ 

˃ʷ˂˂ˇ˄ˍˇˌ ʴʽʰ ˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰ ʰˉˈ ʷˍʹ ʷ˖ˌ ʵʶˁʰʶˍʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˍˇˉˇʴˊʰ˒ʽˁʷˌ 

˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ όWƻƴŜǎ Ŝǘ ŀƭΦΣ мффтύΦ ɮˁˈ˃ʰΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˍʽˌ 

ˇ˂ˇˁ˂ʹˊ˖ˍʽˁʷˌ ʰ˄ʰʵˊʱˋʶʽˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ˋʶ ˃ʽʰ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ˁ˂ʾ˃ʰˁʰΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˋˎ˄ʵˎʱˋˇˎ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ʷˁˍʰˋʹˌ ˃ˇ˄ˍʷ˂ʰ ˃ʶ ˍʹ˄ ˉʶˊʽʴˊʰ˒ʺ ˍʹˌ ˎˉʱˊ˔ˇˎˋʰˌ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁʺˌ 

ˍ˖˄ ʰ˄˗ˍʶˊ˖˄ ʶˉʽˉʷʵ˖˄ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ˉˇ˂˂ʷˌ ʰˉˇ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ όDƛƻǊƎƛ Ŝǘ ŀƭΦΣ 

2001). 

ʆʰ ʃʶˊʽˇ˔ʽˁʱ ɾˇ˄ˍʷ˂ʰ ʲˊʾˋˁˇˎ˄ ʶ˒ʰˊ˃ˇʴʺ ˋʶ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʸʹˍʹ˃ʱˍ˖˄ ˉˇˎ 

ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ ˉʰ˂ʰʽˇˁ˂ʽ˃ʰˍʽˁʹ ʷ˖ˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʰ˂˂ʰʴʺ ˁ˂ʾ˃ʰˍˇˌΦ ʆˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʷ˄ʰ ʃʶˊʽˇ˔ʽˁˇ 

ɼ˂ʽ˃ʰˍʽˁˈ ɾˇ˄ˍʷ˂ˇ ʷ˔ʶʽ ˍʹ˄ ʵˎ˄ʰˍˈˍʹˍʰ ʴʽʰ ˋˏʸʶˎ˅ʹ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˃ʶ ˎʵˊˇ˂ˇʴʽˁʱΣ 

˖ˁʶʱ˄ʽʰ ˃ˇ˄ˍʷ˂ʰ ˁʰʽ ˃ˇ˄ˍʷ˂ʰ ʻʰ˂ʱˋˋʽˇˎ ˉʱʴˇˎΣ ˍˇ ˁʰʻʽˋˍʱ ˔ˊʺˋʽ˃ˇ ʴʽʰ ˉˇ˂˂ˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ 

ˍˇ˃ʶʾˌ ˈˉ˖ˌ ʹ ʴʶ˄ʽˁʺ ˁ˂ʽ˃ʰˍʽˁʺ ʷˊʶˎ˄ʰΣ ʹ ˉˊˈʲ˂ʶ˕ʹ ˍˇˎ ˁʰʽˊˇˏΣ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ 

ʰ˂˂ʱ ˁʰʽ ʹ ˁʰˍʰˋˁʶˎʺ ˉʰˊʶ˂ʻˇ˄ˍʽˁ˗˄ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ̀ ʶ˄ʰˊʾ˖˄Φ 
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ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ɱʽʰ ˍʹ˄ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ʃɲɳ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ɾˇ˄ˍʷ˂ˇ 

ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ CORDEXΦ ɶ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ˍˇˎ CORDEX ʲʰˋʾˋˍʹˁʶ ˋʶ ʃʶˊʽˇ˔ʽˁʱ ɼ˂ʽ˃ʰˍʽˁʱ 

ɾˇ˄ˍʷ˂ʰ όRegional Climate Models - RCMsύ ˉˇˎ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ˃ʶ ζˋˎ˄ʻʺˁʶˌ ˇˊʾ˖˄η όboundary 

conditionsύ ˉˇˎ ˉʰˊʷ˔ˇ˄ˍʰʽ ʰˉˈ ɾˇ˄ˍʷ˂ʰ ɱʶ˄ʽˁʺˌ ɼˎˁ˂ˇ˒ˇˊʾʰˌ (General Circulation Models - 

GCMs). 

 

 

 

ʆˇ EURO-CORDEX ʶʾ˄ʰʽ ˇ ɳˎˊ˖ˉʰʿˁˈˌ ˁ˂ʱʵˇˌ ˍʹˌ ʵʽʶʻ˄ˇˏˌ 

ˉˊ˖ˍˇʲˇˎ˂ʾʰˌ /hw59· ʴʽʰ ˍʹ˄ ˇˊʴʱ˄˖ˋʹ ʶ˄ˈˌ ʵʽʶʻ˄˗ˌ 

ˋˎ˄ˍˇ˄ʽˋ˃ʷ˄ˇˎ ˉ˂ʰʽˋʾˇˎ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˋˎ˄ˈ˂˖˄ όŜƴǎŜƳōƭŜǎύΣ 

ʲʰˋʽʸˈ˃ʶ˄˖˄ ˋʶ ˉˇ˂˂ʰˉ˂ʱ ˃ˇ˄ˍʷ˂ʰ ʵˎ˄ʰ˃ʽˁʺˌ ˁʰʽ 

ʶ˃ˉʶʽˊʽˁʺˌ ˋˍʰˍʽˋˍʽˁʺˌ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹˌ ˃ʷˋ˖ ˉˇ˂˂ʰˉ˂˗˄ 

ˉʰʴˁˈˋ˃ʽ˖˄ ˃ˇ˄ˍʷ˂˖˄ ˍˇˎ /ƻǳǇƭŜŘ aƻŘŜƭ LƴǘŜǊŎƻƳǇŀǊƛǎƻƴ 

Project Phase 5 (CMIP5). 

  

 

ʃʰʴˁˈˋ˃ʽʰ ɼ˂ʾ˃ʰˁʰΥ ɱʶ˄ʽˁʱ ɾˇ˄ˍʷ˂ʰ ɼˎˁ˂ˇ˒ˇˊʾʰˌ D/aǎ 

ʃ˂ʺˊ˖ˌ ˋˎʸʶˎʴ˃ʷ˄ʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁʱ ς ˖ˁʶʱ˄ʽʰ D/aǎ 

˔ˊʹ̀̔ ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌ 

ˁʰʽ ˍˇˎ ˃ʶ˂˂ˇ˄ˍʽˁˇˏ ˁ˂ʾ˃ʰˍˇˌ ˋʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ˁʱˍ˖ 

ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ 

/ƻǳǇƭŜŘ aƻŘŜƭ LƴǘŜǊŎƻƳǇŀǊƛǎƻƴ tǊƻƧŜŎǘ όˍˇ /aLtр ʶʾ˄ʰʽ ˍˇ 

ˍʶ˂ʶˎˍʰʾˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˍʹ˄ рʹ ʷˁʻʶˋʹ 

ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˍˇˎ LtC/ύΣ ʶˁˍʽ˃˗˄ˍʰʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ  

όˉ˔Φ w/tпΦрΣ w/tуΦр ŀƴŘ w/tнΦсύΦ  
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ʆˇˉʽˁʺ ɼ˂ʾ˃ʰˁʰΥ ʃʶˊʽ˒ʶˊʶʽʰˁʱ ɾˇ˄ˍʷ˂ʰ όw/aǎύ ʶ˅ʰ˄ʰʴˁʰʸˈ˃ʶ˄ʰ ʰˉˈ ˍʰ D/aǎ 

ɱʽʰ ˍʹ˄ ʰˉˇˁ˂ʽ˃ʱˁ˖ˋʹ ˋʶ ˎ˕ʹ˂ˈˍʶˊʹ ʰ˄ʱ˂ˎˋʹ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 

˃ˈ˄ˇ ʰˍ˃ˇˋ˒ʰʽˊʽˁʱ ˉʶˊʽ˒ʶˊʶʽʰˁʱ ˃ˇ˄ˍʷ˂ʰΦ ʁʽ ˋˎ˄ʻʺˁʶˌ 

ʰˁˍʽ˄ˇʲˇ˂ʾʶˌ ʶʾ˄ʰʽ ˇʽ ʾʵʽʶˌ ˃ʶ ˍʰ D/aǎ όˉ˔Φ w/tпΦрΣ w/tуΦр ŀƴŘ 

w/tнΦсύΦ ɳˉʾˋʹˌ ˇʽ ˇˊʽʰˁʷˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍʰ w/aǎ ˉʰˊʷ˔ˇ˄ˍʰʽ 

ʰˉˈ ˍʰ D/aǎΦ  

To Euro-CORDEX (http:/ /www.euro-cordex.net/) Coordinated 

5ƻǿƴǎŎŀƭƛƴƎ 9ȄǇŜǊƛƳŜƴǘ ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ˃ˇ˄ˍʷ˂˖˄ 

ˁ˂ʽ˃ʰˍʽˁ˗˄ ˋʶ˄ʰˊʾ˖˄Σ ʵʽʰʻʷˋʽ˃˖˄ ˋʶ ˇˊʽʸˇ˄ˍʽˇʴˊʰ˒ʽˁʺ ʰ˄ʱ˂ˎˋʹ 

12,5 km (EUR-11). 

 

ʅʶ˄ʱˊʽʰ ʶ˅ʷ˂ʽ˅ʹˌ ʶˁˉˇ˃ˉ˗˄ ʰʶˊʾ˖˄ ˒ʰʽ˄ˇ˃ʶ˄ˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ (RCPs)  

ɶ ʵʽʰˁˎʲʶˊ˄ʹˍʽˁʺ ʶˉʽˍˊˇˉʺ ʴʽʰ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ όLƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ tŀƴŜƭ ƻƴ /ƭƛƳŀǘŜ /hange 

ς Ltt/ύΣ ʶ˅ʷʵ˖ˋʶ ˍˇ нлмп ˍʹ˄ рʹ ʷˁʻʶˋʹ ʰ˅ʽˇ˂ˈʴʹˋʹˌ όрth !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘύΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ 

ʷˁʻʶˋʹ ʰˎˍʺΣ ˇʽ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ʶˁˉˇ˃ˉʷˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ˃ʷʴʶʻˇˌ 

ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏΣ ˍʹ˄ ˇʽˁˇ˄ˇ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˍˇ˄ ˍˊˈˉˇ ʸ˖ʺˌΣ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΣ ˍʰ 

ˉˊ̍ˍˎˉʰ ˔ˊʺˋʹˌ ˍʹˌ ʴʹˌΣ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ ˍʹ˄ ˉˇ˂ʽˍʽˁʺ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ 

ʁʽ ɮ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁʷˌ ʆʽ˃ʷˌ ʅˎʴˁʷ˄ˍˊ˖ˋʹˌ όwŜǇǊŜǎŜƴǘŀǘƛǾŜ /ƻƴŎŜƴǘǊŀǘƛƻƴ tŀǘƘǿŀȅǎ ς w/tύΣ ˇʽ 

ˇˉˇʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˇʲˇ˂ʺ ʲʱˋʶʽ ʰˎˍ˗˄ ˍ˖˄ ˉʰˊʰʴˈ˄ˍ˖˄Σ ˉʶˊʽʴˊʱ˒ˇˎ˄ ˍʷˋˋʶˊʽˌ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˇʵˇˏˌ ˍˇˎ нмˇˎ ʰʽ˗˄ʰ ʴʽʰ ˍʽˌ ʶˁˉˇ˃ˉʷˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎΣ ˍʽˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ 

ˋˎʴˁʁ ˄ˍˊ˗ˋʶʽˌΣ ˍʽˌ ʶˁˉˇ˃ˉʷˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˊˏˉ˖˄ ˁʰʽ ˍʽˌ ˔ˊʺˋʶʽˌ ʴʹˌΦ ʆʰ w/t ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʷ˄ʰ 

ʰˎˋˍʹˊˈ ˋʶ˄ʱˊʽˇ ˃ʶˍˊʽʰˋ˃ˇˏ όw/tнΦсύ, ʵˎˇ ʶ˄ʵʽʱ˃ʶˋʰ ˋʶ˄ʱˊʽʰ όw/tпΦр ˁʰʽ w/tсΦлύ ˁʰʽ ʷ˄ʰ 

ˋʶ˄ʱˊʽˇ ˃ʶ ˉˇ˂ˏ ˎ˕ʹ˂ʷˌ ʶˁˉˇ˃ˉʷˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ όw/tуΦрύΦ ʆʰ ˋʶ˄ʱˊʽʰ ˔˖ˊʾˌ 

ˉˊˈˋʻʶˍʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ˉʶˊʽˇˊʽˋ˃ˇˏ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ όʲʰˋʽˁʱ ˋʶ˄ʱˊʽʰύ ˇʵʹʴˇˏ˄ ˋʶ ˃ˇ˄ˇˉʱˍʽʰ ˉˇˎ 

ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ w/tсΦл ˁʰʽ w/tуΦрΦ ʆˇ ̀ʁ ˄ʱˊʽˇ w/P2.6 ʶʾ˄ʰʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈ ʶ˄ˈˌ ˋʶ˄ʰˊʾˇˎ 

ˉˇˎ ˋˍˇ˔ʶˏʶʽ ˄ʰ ʵʽʰˍʹˊʺˋʶʽ ˍʹ˄ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˉʽʻʰ˄˗ˌ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ нoC ˉʱ˄˖ ʰˉˈ 

ˍʽˌ ˉˊˇʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΦ ʆʰ ˋʶ˄ʱˊʽʰ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ʲʱˋʶʽ ˍʹˌ ˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ ʶ˄ʶˊʴʶʽʰˁˇˏ 

ʶ˅ʰ˄ʰʴˁʰˋ˃ˇˏ ˍˇ ʷˍˇˌ нмллΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉˊˇʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˉʶˊʾˇʵˇ όнΦсΣ пΦрΣ сΦл ˁʰʽ уΦр ²κƳ2 

ʰ˄ˍʾˋˍˇʽ˔ʰύΦ 

http://www.euro-cordex.net/)
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ɳʽˁˈ˄ʰ 4: ɳ˅ʷ˂ʽ˅ʹ ˍ˖˄ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ CO2-eq ʰˉˈ ˍˇ нллл ʷ˖ˌ ˍˇ нмллΣ ʰ˄ʱ RCP ˍʹˌ рʹˌ ɴˁʻʶˋʹˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ 
ˍʹˌ IPCC (ʃʹʴʺ: IPCC 5th Assessment Report (IPCC, 2014) 

 

ʆ̌  Intergovernmental Panel on Climate Change (IPCC), ˋˍˇ synthesis report ˍˇˎ, ʷ˔ʶʽ ʶˁˍʽ˃ʺˋʶʽ ˍʹ˄ 

˃ʶˍʰʲˇ˂ʺ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ (oC) ˁʰʽ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ˃ʷˋʹ ʱ˄ˇʵˇ ˋˍʱʻ˃ʹˌ ˍ́ ˌ 

ʻʱ˂ʰˋˋʰˌ (m) ʴʽʰ ˍʰ ˍʷˋˋʶˊʰ ʵʽʰ˒ˇˊʶˍʽˁʱ RCPΩs ˁʰʽ ʴʽʰ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˖ˌ ˍˇ нмллΦ ʁʽ ˍʽ˃ʷˌ ˍ˖˄ 

˃ʶˍʰʲˇ˂˗˄ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ̄ ʰˊʰˁʱˍ˖ ʃʾ˄ʰˁʰΦ 

ʃʾ˄ʰˁʰˌ 1: ɾʶˍʰʲˇ˂ʺ ˉʰʴˁˈˋ˃ʽʰˌ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όoCύ ˁʰʽ ˉʰʴˁˈˋ˃ʽʰ ˃ʷˋʹ ʰˏ˅ʹˋʹ ˋˍɦ ʻ˃ʹˌ ʻʱ˂ʰˋˋʰˌ 
(mύ ʴʽʰ ˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʶ˄ʱˊʽʰ ˃ʶˍʰʲˇ˂ʺˌ ɮʊɸ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ рʹ ɴˁʻʶˋʹ ˍˇˎ IPCC (IPCC, 2014) 

ʃ́ ˇʲ˂ʶˉˈ˃ʶ˄ʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˁʰˍʱ IPCC (5th Assessment Report) 

 2046-2065 2081-2100 

 ʅʶ˄ʱˊʽˇ ɾʷˋʹ ˍʽ˃ʺ ʃʽʻʰ˄ˈ ɳˏˊˇˌ ɾʷˋʹ ˍʽ˃ʺ ʃʽʻʰ˄ˈ ɳˏˊˇˌ 

ʃʰʴˁˈˋ˃ʽʰ 
ɾʶ̱ ʰʲˇ˂ʺ ɾʷˋʹˌ 
ɸʶˊ˃ˇˁˊʰˋʾʰˌ όoC) 

RCP2.6 1,0 0,4 ̫ ˖ˌ 1,6 1,0 0,3 ̫ ˖ˌ 1,7 

RCP4.5 1,4 0,9 ̫ ˖ˌ 2,0 1,8 1,1 ̫ ˖ˌ 2,6 

RCP6.0 1,3 0,8 ̫ ˖ˌ 1,8 2,2 1,4 ̫ ˖ˌ 3,1 

RCP8.5 2,0 1,4 ̫ ˖ˌ 2,6 3,7 2,6 ̫ ˖ˌ 4,8 

ʃʰʴˁˈˋ˃ʽʰ ɾʷˋʹ 
ɮˏ˅ʹˋʹ ʅˍʱʻ˃ʹˌ ˍʹˌ 
ɸʱ˂ʰˋˋʰˌ όm) 

RCP2.6 0,24 0,17 ̫ ˖ˌ 0,32 0,40 0,26 ̫ ˖ˌ 0,55 

RCP4.5 0,26 0,19 ̫ ˖ˌ 0,33 0,47 0,32 ̫ ˖ˌ 0,63 

RCP6.0 0,25 0,18 ̫ ˖ˌ 0,32 0,48 0,33 ̫ ˖ˌ 0,63 

RCP8.5 0,30 0,22 ̫ ˖ˌ 0,38 0,63 0,45 ̫ ˖ˌ 0,82 

ʃʹʴʺ: IPCC 5th Assessment Report (IPCC, 2014) 

 

ɳʊɮʄɾʁɱɶ ʅʆʁ ʃɳʅʃɼɮ ʃɲɳ 

ʃʶˊʽˇ˔ʽˁʱ ɾˇ˄ˍ̫ ˂ʰ ˍˇˎ Euro-Cordex ̄ ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ʃʶʅʃɼɮ ʃɲɳ 

ɼʰˍʱ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍ˖˄ ʲʰˋʽˁ˗˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ˁʰʽ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍˇˎˌ ˋˍˇ 

ʴʶ˖ʴˊʰ˒ʽˁˈ ˔˗ˊˇ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ɲˎˍʽˁʺˌ ɳ˂˂ʱʵʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˃ʶ 

ˋˍˈ˔ˇ ˍʹ˄ ʲʶ˂ˍʽˋˍˇˉˇʾ ʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ ˃ʶʾ˖ˋʹ ˋ˒ʱ˂˃ʰˍˇˌΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΥ 
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CNRM_CCLM4Φ ɶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ /ŜƴǘǊŜ bŀǘƛƻƴŀƭ ŘŜ wŜŎƘŜǊŎƘŜǎ 

aŞǘŞƻǊƻƭƻƎƛǉǳŜǎ ˍʹˌ ɱʰ˂˂ʾʰˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʺ˔ʻʹˋʰ˄ ˋʶ ʹ˃ʶˊʺˋʽˇ ʲʺ˃ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ 

ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όʽˋˍˇ́ ʽˁʱ ʵʶʵˇ˃ʷ˄ʰύ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˉˊˇʲ˂ʷ˕ʶʽˌ όʷ˖ˌ ˍˇ нмллύ ʴʽʰ ˍʰ ˋʶ˄ʱˊʽʰ 

˃ʶˍʰʲˇ˂ʺˌ ɮʊɸ w/t пΦр ˁʰʽ уΦрΦ 

EC-EARTH_KNMIΦ ɶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ нн ʶˊʶˎ˄ʹˍʽˁˇˏˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ʰˉˈ 

мл ɳˎˊ˖ˉʰʿˁʷˌ ˔˗ˊʶˌΣ ˎˉˈ ˍˇ Koninklijk Nederlands Meteorologisch Instƛǘǳǳǘ ˍʹˌ ʁ˂˂ʰ˄ʵʾʰˌΦ 

ʃˊˈˁʶʽˍʰʽ ʴʽʰ ʷ˄ʰ ˉ˂ʺˊ˖ˌ ˋˎʸʶˎʴ˃ʷ˄ˇ ɮˍ˃ˇˋ˒ʰʽˊʽˁˈ-ʍˁʶʱ˄ʽˇ ˃ˇ˄ˍʷ˂ˇΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʺ˔ʻʹˋʰ˄ 

ˋʶ ʹ˃ʶˊʺˋʽˇ ʲʺ˃ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όʽˋˍˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰύ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ 

ˉˊˇʲ˂ʷ˕ʶʽˌ όʷ˖ˌ ˍˇ нмллύ ʴʽʰ ˍʰ ˋʶ˄ʱˊʽʰ ˃ʶˍʰʲˇ˂ʺˌ ɮʊɸ w/t нΦсΣ пΦр ˁʰʽ уΦрΦ 

IPSL_WRF331FΦ ɶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ Institut Pierre Simon Laplace ˍʹˌ 

ɱʰ˂˂ʾʰˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʺ˔ʻʹˋʰ˄ ˋʶ ʹ˃ʶˊʺˋʽˇ ʲʺ˃ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

όʽˋˍˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰύ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˉˊˇʲ˂ʷ˕ʶʽˌ όʷ˖ˌ ˍˇ нмллύ ʴʽʰ ˍʰ ˋʶ˄ʱˊʽʰ ˃ʶˍʰʲˇ˂ʺˌ ɮʊɸ w/t 

пΦр ˁʰʽ уΦрΦ 

MPI_CCLM4Φ ɶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ aŀȄ tƭŀƴŎƪ LƴǎǘƛǘǳǘŜ ŦƻǊ aŜǘŜƻǊƻƭƻƎy 

ˍʹˌ ɱʶˊ˃ʰ˄ʾʰˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʺ˔ʻʹˋʰ˄ ˋʶ ʹ˃ʶˊʺˋʽˇ ʲʺ˃ʰ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

όʽˋˍˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰύ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷ ̩̄ ˊˇʲ˂ʷ˕ʶʽˌ όʷ˖ˌ ˍˇ нмллύ ʴʽʰ ˍ h̀ ʶ˄ʱˊʽ hRCP пΦр ˁʰʽ уΦр.  

MPI_REMO_2009Φ ɶ ˇ˃ʱʵʰ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʰˉˈ ˍˇ aŀȄ tƭŀƴŎƪ LƴǎǘƛǘǳǘŜ ŦƻǊ 

aŜǘŜƻǊƻƭƻƎȅ ˍʹˌ ɱʶˊ˃ʰ˄ʾʰˌΦ ʆˇ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ ˃ˇ˄ˍʷ˂ˇ ʶʾ˄ʰʽ ˋˎʸʶˎʴ˃ʷ˄ˇ ˃ʶ ˍˊʽʰ ʵʽʰ˒ˇˊʶˍʽˁʱ 

ˎʵˊˇ˂ˇʴʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˁʰʽ ˍˊʽʰ ˖ˁʶʱ˄ʽʰ ˃ˇ˄ˍʷ˂ʰΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʺ˔ʻʹˋʰ˄ ˋʶ ʹ˃ʶˊʺˋʽˇ ʲʺ˃ʰ ˁʰʽ 

ˉʶˊ̔˂ ʰ˃ʲʱ˄ˇˎ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όʽˋˍˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰύ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˉˊˇʲ˂ʷ˕ʶʽˌ όʷ˖ˌ ˍˇ нмллύ 

˃ˈ˄ˇ ʴʽʰ ˍˇ ˋʶ˄ʱˊʽˇ RCP 2.6.  

ʅˎ˄ˇˉˍʽˁʱ ˇʽ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹʻʹˁʰ˄ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ˃ʶˍʰʲˇ˂ʺ̩  ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ 

ˉʶˊʾˇʵˇ, ʴʽʰ ˍˇˎˌ ʲʰˋʽˁˇˏˌ ˁ˂ʽ˃ʰˍʽˁˇˏˌ ʵʶʾˁˍʶˌ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ 

˃ʶ˂ʷˍʹ,̩ ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʰˍ˖ ˉʾ ˄ʰˁʰ. 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

 ʃʾ˄ʰˁʰˌ 2: ʃ́ ˇˋˇ˃ˇʽ˗ˋʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ˃ʶˍʰʲˇ˂ʺˌ ɮʊɸΣ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˁʰʽ ʲʰˋʽˁˈ ˁ˂ʽ˃ʰˍʽˁˈ ʵʶʾˁˍʹ 

A/A  ɾɳʆɮɰɽɶʆɶ 
ʃʶˊʾˇʵˇˌ h ˄ʰ˒ˇˊʱˌ 

(1986-2005) 

RCP2.6 RCP4.5 RCP8.5 

2011-2030 2031-2050 2081-2100 2011-2030 2031-2050 2081-2100 2011-2030 2031-2050 2081-2100 

1 ɾʷˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

2 ɳ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

3 ɾʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

4 ɾʷˋˇˌ ʱ˄ʶ˃ˇˌ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

5 ɾʷʴʽˋˍˇˌ ʱ˄ʶ˃ˇˌ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

6 ɰˊˇ˔ˈˉˍ˖ˋʹ EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI 

7 ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ 
CNRM_CCLM4, 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI 
CNRM_CCLM4, 

EC-EARTH_KNMI, 
IPSL_WRF331F 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F 

8 ɶ˃ʷˊʶˌ ˉʰʴʶˍˇˏ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

9 ʆˊˇˉʽˁʷˌ ˄ˏˁˍʶˌ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

10 ʇʴˊʷˌ ˃ʷˊʶˌ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

EC-EARTH_KNMI EC-EARTH_KNMI EC-EARTH_KNMI 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

11 ɶ˂ʽʰˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_CCLM4, 

MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

CNRM_CCLM4, 
EC-EARTH_KNMI, 
IPSL_WRF331F, 

MPI_CCLM4 

12 ʋʽˇ˄ˈˉˍ˖ˋʹ 
EC-EARTH_KNMI, 
IPSL_WRF331F, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
MPI_REMO2009 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI, 
IPSL_WRF331F 

EC-EARTH_KNMI, 
IPSL_WRF331F 

13 
ɮˏ˅ʹˋʹ ˋˍʱʻ˃ʹˌ 
ʻʱ˂ʰˋˋʰˌ 

- AR5_SLR 
AR5_SLR 

 
AR5_SLR AR5_SLR AR5_SLR AR5_SLR AR5_SLR AR5_SLR AR5_SLR 

 

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   
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ʅʶ˄ʱˊʽʰ ʶ˅ʷ˂ʽ˅ʹˌ ʶˁˉˇ˃ˉ˗˄ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʾˇʵˇʽ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ̀ ˍˇ ʃɳʅʃɼɮ ʃɲɳ 

ʅˍˇ ˉ˂ʰʽˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ, ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˍʱˋʶ˖˄ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʁ ˍʰʲ˂ʹˍ˗˄ 

ˉˊʰʴ˃ʰˍˇˉˇʾʹʻʹˁʶ ʴʽʰ ˍˊʾʰ ˋʶ˄ʱˊʽʰ ˉʰʴˁˈˋ˃ʽʰˌ ʶ˅ʷ˂ʽ˅ʹˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ 

(RCPsύ ˍʹˌ рʹˌ ɴˁʻʶˋʹˌ ɮ˅ʽˇ˂ˈʴʹˋʹˌ ˍʹˌ IPCC.  ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʶˉʽ˂ʷʴ˔ʻʹˁʰ˄ ˍʰ ̀ʁ˄ʱˊʽʰ RCP 2.6, 4.5, 

8.5 ˁʰʻ˗ˌ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˍʱˋʶ˖˄ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗ ˄ ˃ʁ ˍʰʲ˂ʹˍ˗˄ ʴʽʰ ʶˎ˃ʷ˄ʶˌΣ 

ʶ˄ʵʽʱ˃ʶˋˇ ˁʰʽ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ʁ ˅ʷ˂ʽ˅ʹˌ, h ˄ˍʾˋˍˇʽ˔ʰ. 

ɶ ʰ˄ʱ˂ˎˋʹ ˍʱˋʶ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋ ʁʶˉʾˉʶʵˇ нлʶˍʾʰˌΣ ʴʽʰ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ (2011-20300, 

˃ʶˋˇˉˊˈʻʶˋ˃ˇ (2031-2050) ˁʰʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ˇ (2081-2100) ˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰ ˁʰʽ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ 

ˍ˖˄ ʵʶʽˁˍ˗˄ ˋˍˇˎˌ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˔ˊˇ˄ʽˁˇˏˌ ˇˊʾʸˇ˄ˍʶˌ ˁʰʽ ˋʶ˄ʱˊʽʰ ˉʰʴˁˈˋ˃ʽʰˌ ʶ˅ʷ˂ʽ˅ʹˌ ɮʊɸ 

ʶ˅ʶˍʱˋˍʹˁʰ˄ ̟ ˌ ˉˊˇˌ ˃ʾʰ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ (1986-2005).  

 

ʃʶˊʽˇ˔ʺ ʶ˒ʰˊ˃ˇʴʺˌ ˁʰʽ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ʂ˂ʰ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍ˖˄ ʶ˅ʶˍʰʸˈ˃ʶ˄˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ʴʽʰ ˁˇʽ˄ ̍ˁʱ˄ʰʲˇ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄˖˄ όʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ ˁʰʽ ˃ʺˁˇˌύ ˁʰʽ ˃ʶ ˍʹ˄ ʾʵʽʰ ˔˖ˊʽˁʺ ˁ˂ʾ˃ʰˁʰ όмм ˂ʶˉˍʱ ˍʹˌ 

˃ˇʾˊʰˌ Ϥ мнΣр Km, ʲʷ˂ˍʽˋˍʹ ʵˎ˄ʰˍʺ ʵʽʰˁˊʽˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰύ ʴʽʰ ʵˎˇ /aLtр όрth Coupled Model 

LƴǘŜǊŎƻƳǇŀǊƛǎƻƴ tǊƻƧŜŎǘ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʹ ˍˇˎ рth IPCC Assessment Report (AR-рύ ʴʽʰ ˍʰ ˋʶ˄ʱˊʽʰΥ 

w/tуΦрΣ w/tпΦр ˁʰʽ w/tнΦс ˃ʷ˔ˊʽ ˍˇ ʷˍˇˌ нмлл. 

 

ɳʽˁˈ˄ʰ 5: ʃʶ́ʽˇ˔ʺ ˔˖ˊʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʶʽˁˍ˗˄ ʴʽʰ ˍˇ ʃʶʅʃɼɮ ʃɲɳ 
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33..  ɳɳˁˁˍ̱˃˃ʾʾ ʹ́̀̀ʹ́  ˍ̱̟̟˄˄  ɮɮ˄˄ʰh˃˃ ʶʁ˄˄ˈ̍˃˃ʶʁ˄˄˖̟˄˄   ɼɼ˂˂ʽ̔hh˃˃ ˍ̱ˁˁ̔̔ ˗̠˄˄   ɾɾʶʁhẖ̱ ʲ̡̌̌˂˂̠̠ ˄˄  

ʅˎ ˄ˇ˂ʽˁʱ ˇʽ ʵʶʾˁˍʶˌ όʲʰˋʽˁˇʾ ˁʰ̔ ˉʰˊʱʴ˖ʴˇʽ1), ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˁʰʽ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ 

ʃɳʅʃɼɮ ʃɲɳ, ʴʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ʶˍʰʲˇ˂˗˄ ˁʰʽ ˍʱˋʶ˖˄ ʶˁʵʺ˂˖ˋʹˌ 

ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΥ  

 
ʃʾ˄ʰˁʰˌ 3: ɰʰˋʽˁˇʾ ˁʰʽ ˉʰˊʱʴ˖ʴˇʽ ˁ˂ʽ˃ʰˍʽˁˇʾ ʵʶʾˁˍʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ʃʶʅʃɼɮ ʃɲɳ 

ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ɾˇ˄ʱʵʰ 

ɮΦ ɰɮʅɹɼʁɹ ɼɽɹɾɮʆɹɼʁɹ ɲɳɹɼʆɳʅ 

1 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (tas) oC 

2 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶ˂ʱ˔ʽˋˍʹˌ ̒ʁ ˊ˃̌ ˁˊʰˋʾʰ ̩ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (tasmin) oC 

3 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (tasmax) oC 

4 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˍʰ˔ˏˍʹˍʰˌ ʰ˄ʷ˃ˇˎ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (sfcWind) m/s 

5 ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ʰ˄ʷ˃ˇˎ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (sfcWindmax) m/s 

6 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶˍʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (pr) mm/y 

7 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (hurs) % 

8 ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˉʰʴʶˍˇˏ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (ecaid) d/y 

9 ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ˍˊˇ̄̔ ˁ̠˄  ˄ˎˁˍ˗ ˄ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (ecatr) d/y 

10 ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ˎʴˊ˗˄ ʹ˃ʶˊ˗˄ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (ecarr1) d/y 

11 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʹ˂ʽʰˁʺˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (rsds) W/m2 

12 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶˍʺˋʽʰˌ ˔ʽˇ˄ˈˉˍ˖ˋʹˌ ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (prsn) mm/y 

13 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʰ˄ˈʵˇˎ ˋˍʱʻ˃ʹˌ ˍʹˌ 

ʻʱ˂ʰˋˋʰˌ 
ɰʰˋʽˁʺ ˃ʶˍʰʲ˂ʹˍʺ CORDEX (slr) m 

B. ʃɮʄɮɱʍɱʁɹ ɼɽɹɾɮʆɹɼʁɹ ɲɳɹɼʆɳʅ 

14 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 

ʶ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ғ лˇC 
ό˄ˎ˔ˍʶˊʽ˄ˈ ̩̄ ʰʴʶˍˈ ̩- night frost) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ɻ ʶɻˇ˃̫˄ ʰ ʶ˂ʱ˔ʽ̀ ˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ 

d/y 

15 
ɾʶˍʰʲˇ˂ʺ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ʻʷˊ˃ʰ˄ˋʹˌ ʰ˄ʱ ʷˍˇˌ 

(Heating Degree Days - HDD) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ʶ˂ʱ˔ʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ʁʽ ʲʰʻ˃ˇʹ˃ʷˊʶˌ ʻʷˊ˃ʰ˄ˋʹˌ 
ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˖ˌ ˍˇ ʴʽ˄ˈ˃ʶ˄ˇ ˍ˖˄ ʹ˃ʷˊ˖˄ ˃ʶ 
ʶ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ < 15,5 oC ʁ ˉʾ ˍ̌ ˎˌ ʲʰʻ˃ˇˏˌ 
ˁʶ˂ˋʾˇˎ ˉˇˎ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ ˄ʰ ˒ˍʱˋˇˎ˃ʶ ˍˇˎˌ 
15,5 oCΦ ɳˁ˒ˊʱʸʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ʻʷˊ˃ʰ˄ˋʹ ʶ˄ˈˌ 
ˁˍʽˊʾˇˎ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʲʰʻ˃ˇʹ˃ʷˊʶˌ ʰ˄ʱ ʷˍˇˌΦ 

dd/y 

16 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˔ʶʽ˃˗˄ʰ ˃ʶ 
ʶ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ < - 5 oC 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ h ˉ̍ ʹ˃ʁ ˊʺˋʽʰ ʵʁ ʵˇ˃ʷ˄ʰ ʶ˂ʱ˔ʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˉˇ˂ˏ ˕ˎ˔ˊ˗˄ 
˔ʶʽ˃ʶˊʽ˄˗˄ ʹ˃ʶˊ˗˄ ˁ ʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ 

ˋ̱ ʹ˄ ̄ ʶˊʾˇʵˇ нл-ʶˍʾʰˌ 

d/per 

 

1 http://e tccdi.pacificclimate.org/list_27_indices.shtml 

http://www.smhi.se/polopoly_fs/1.805!Climate%20indices%20for%20vulnerability%20assessments.pdf 

https:// www.dmi.dk/ fileadmin/user_upload/Rapporter/SR/2015/15-04_catalogue_climate_indices.pdf  

 

http://etccdi.pacificclimate.org/list_27_indices.shtml
http://www.smhi.se/polopoly_fs/1.805!Climate%20indices%20for%20vulnerability%20assessments.pdf
https://www.dmi.dk/fileadmin/user_upload/Rapporter/SR/2015/15-04_catalogue_climate_indices.pdf
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ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ɾˇ˄ʱʵʰ 

17 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʱ˄ˇʽ˅ʹˌ ˃ʶ 

ʶ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ < 0 oC 

ʇˉ̌˂̌ɹʽˋ˃ˈˌ ʰˉˈ ʹ˃ ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ʶ˂ʱ˔ʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ̱ ˇˎ ʰˊʽʻ˃ˇˏ ̱ ˖˄ ʶʰˊʽ˄˗˄ ˄ˎ˔ˍʶˊʽ˄˗˄ 
ˉʰʴʶˍ˗˄ ˁ ʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋˍʹ˄ ̄ ʶˊʾˇʵˇ 

20-ʶˍʾʰˌ 

d/per 

18 
ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ όʹ˃ʷˊʶˌύ ˃ʶ 

ʶ˂ʱ˔ʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ < 0 oC 

ʇˉˇ˂ˇʴ̔ ˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ʶ˂ʱ˔ʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ 
ʹ˃ʷˊʶˌύ ˉʰʴʶˍˇˏ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋˍʹ˄ 

ˉʶˊʾˇʵˇ нл-ʶˍʾʰˌ 

d/per 

19 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 

˃ʷʴ̔̀ ˍ́ ʻʁ́ ˃ˇˁˊʰˋʾh > 35 oC 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

˃ʶˍʰʲˇ˂ʺˌ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˉˇ˂ˏ ʻʶˊ˃˗˄ ʹ˃ʶˊ˗˄ 
ˍˇˎ ʷˍˇˎˌ (ˁʰˏˋ˖˄ʰˌύ 

d/y 

20 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 

˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ > 37 oC 

ʇˉˇ˂ˇʴʽˋ˃ˈ̩ ʰ̍̄ ʹ˃ʶˊʺˋ̔ ʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ˉˇ˂ˏ ˎ˕ʹ˂˗˄ ˍʽ˃˗˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌ 
(ˁʰˏˋ˖˄ʰˌ). 

d/y 

21 
ɾʶˍʰʲˇ˂ʺ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ˕ˏ˅ʹˌ ʰ˄ʱ ʷˍˇˌ 

(Cooling Degree Days - CDD) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰ̀ʾ ʰ̩Φ ʁʽ ʲʰʻ˃ ˇʹ˃ʷˊʶˌ ˕ˏ˅ʹˌ 

ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˖ˌ ˍˇ ʴʽ˄ˈ˃ʶ˄ˇ ˍ˖˄ ʹ˃ʷˊ˖˄ ˃ʶ 
˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ Ҕ нн o/ ʶˉʾ ˍˇˎˌ ʵʽʰʻʷˋʽ˃ˇˎˌ 

ʲʰʻ˃ˇˏˌ ˁʶ˂ˋʾˇˎ ˉʱ˄˖ ʰˉˈ ˍˇˎˌ  
22 o/Φ ɳˁ˒ˊʱʸʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ˕ˏ˅ʹ ʶ˄ˈˌ ˁˍʽˊʾˇˎ 
ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʲʰʻ˃ˇʹ˃ʷˊʶˌ ʰ˄ʱ ʷˍˇˌΦ 

 

dd/y 

22 
ɾʶ̱ ʰ̡̌˂ʺ ʰˊʽʻ˃ˇˏ ́ ˃ʶˊ˗˄ ˁʰ˂ˇˁʰʽˊʽˇˏ ˃ʶ 

˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ Ҕ от oC 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ʹ˃ʶˊ˗˄ ˁʰ˂ˇˁʰʽˊʽˇˏ ˃ʶ ˉˇ˂ˏ 
ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όˁʰˏˋ˖˄ʰ)̩ ˁ ʰʽ 
ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋ̱ ʹ˄ ˉʶˊʾˇʵˇ н0-ʶˍʾʰˌ 

d/per 

23 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʱ˄ˇʽ˅ʹˌ ˃ʶ 

˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ > 30 oC 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ʹ˃ʶˊ˗˄ ʱ˄ˇʽ˅ʹˌ ˃ʶ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁ ʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ́˃ ʷ́ʁ ˌ ˋˍʹ˄ 

ˉʶˊʾˇʵˇ нл-ʶˍʾʰˌ 

d/per 

24 
ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ όʹ˃ʷˊʶˌύ ˃ʶ 

˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ Ҕ от oC 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ 
ʹ˃ʷˊʶˌύ ˃ʶ ˉˇ˂ˏ ˎ̞́ ˂̫̩  ʻʶˊ˃ˇˁ́ ʰˋʾʶˌ όˉˇˎ 
ˉʽʻʰ˄˗ˌ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˁˏ˃ʰˍʰ ˁʰˏˋ˖˄ʰύ ˁʰʽ 
ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋˍʹ˄ 

ˉʶˊʾˇʵˇ нл-ʶˍʾʰˌ 

d/per 

25 
ɾʶˍʰʲˇ˂ʺ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ʰ˄ʱˉˍˎ˅ʹˌ όGrowth 

Degree Days ς GDD) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ ˁʰʽ 
ʶ˂ʱ˔ʽˋˍʹˌ ̒ ʶ́˃ˇˁ́ ʰˋʾʰˌΦ ʁʽ ʲʰʻ˃ˇʹ˃ʷˊʶˌ 
ʰ˄ʱˉˍˎ˅ʹˌ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˋˎ˄ʱˊˍʹˋʹ 

(tasmax+tasmin)/2)-млΦ ɳˁ˒ˊʱʸʶʽ ˍʹ˄ 
ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ʶ˄ˈˌ ˒ˎˍʽˁˇˏ ˇˊʴʰ˄ʽˋ˃ˇˏ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˋʶ 

ʲʰʻ˃ˇʹ˃ʷˊʶˌ ʰ˄ʱ ʷˍˇˌ 
 

dd/y 

26 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʁ  ˃̫ ˋʹ 

ʷ˄ˍ̀hʹ ʰ˄ʷ˃ˇˎ ғ о beaufort 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 

ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 
d/y 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ    

ʅʶ˂ʾʵʰ 15 

ȺɁVIROPLAN A.E.  

ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ɾˇ˄ʱʵʰ 

27 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ ˃ʷˋʹ 

ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ с beaufort 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 

ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 
d/y 

28 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ̫ ˍ̩̌  ˃ʶ 
˃ʷɹ̔ ˋˍʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ < 4 beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

29 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 

˃ʷʴʽˋˍʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ ʰˉˈ 4 ̫ ˖ˌ 7 beaufort 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 

ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 
d/y 

30 
ɾʶ̱ ʰʲˇ˂ʺ ʰˊʽʻ˃ ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
˃ʷʴʽˋˍʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ т beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

31 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ ғ м ƳƳ ό˅ʹˊʷˌ ˃ʷˊʶˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋ̩́ 

d/y 

32 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ н ƳƳ όʰˉˇʵˇˍʽˁʺ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

d/y 

33 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕмл ƳƳ όʲʰˊʽʱ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽh ʵʁɻ ˇ˃ʷ˄ʰ 
ʲ́ ˇ˔ˈˉˍ˖ˋʹˌ 

d/y 

34 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ нл mm όʰˁˊʰʾʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

d/y 

35 
ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ 
ʹ˃ʷˊʶˌύ ˃ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ м mm όˎʴˊʺ 

ˉʶˊʾˇʵˇˌ) 

ʇ̄ˇ˂ˇʴʽˋ˃ˈˌ ʰ̄ ˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

d 

36 

ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʹ˃ʶˊʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ˁʰˍʱ ˍʹ ˃ʷʴʽˋˍʹ ʵʽʱˊˁʶʽʰ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ 
ʹ˃ʷˊʶˌύ ˃ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ м mm όˎʴˊʺ 

ˉʶˊʾˇʵˇˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

mm/d 

37 
ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ ̀ ˎ˄ʶ˔ˈ˃ʶ˄˖  ˄
ʹ˃ʶˊ˗˄ ˅ ʹˊʰˋʾʰˌ όʲˊˇ˔ˈˉˍ˖ˋʹ ғ м mm) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ. Ȳ ˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋˍʹ˄ 

ˉʶˊʾˇʵˇ нл-ʶˍʾʰˌ 
d/per 

38 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˁʰ˂ˇˁʰʽˊʽ˄ʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ʰ˄ʱ ʷˍˇˌ  
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
mm/y 

39 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ̝ ʶʽ˃ʶˊʽ˄ʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ʰ˄ʱ ʷˍˇˌ  
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
mm/y 

40 

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ʵˎˋ˒ˇˊʾʰˌ όdistress index) < 24 

όʹ˃ʷˊʶˌ ˈˉˇˎ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ 
όғ рл҈ύ ˄ʽ˗ʻʶʽ ʵˎˋ˒ˇˊʾʰύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ɻ ʶɻ ˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

d/y 

41 

ɾʶˍʰʲˇ˂ʺ h ˊʽʻ˃ˇˏ ́ ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ʵˎˋ˒ˇˊʾʰˌ όdistress index) 24 - 29 
όʹ˃ʷˊʶˌ ˈˉˇˎ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ˍˇˎ 

ˉ˂ʹʻˎˋ˃ˇˏ όрл ς тр҈ύ ˄ʽ˗ʻʶʽ ʵˎˋ˒ˇˊʾʰύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰ̔  ˎʴˊʰˋʾʰˌ 

d/y 

42 

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ʵˎˋ˒ˇˊʾʰˌ όdistress index) > 29 
όʹ˃ʷˊʶˌ ˈˉˇˎ ˈ˂ˇˌ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ˄ʽ˗ʻʶʽ 

ʵˎˋ˒ˇˊʾʰ ς ̄ ʽʻʰ˄ˈˍʹˍʰ ˁʺˊˎ˅ʹˌ ˁʰˍʱˋˍʰˋʹˌ 
ʷˁˍʰˁˍʹˌ ʽʰˍˊʽˁʺˌ ʰ˄ʱʴˁʹˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁh ʽ ˎʴˊʰˋʾʰˌ 

d/y 

43 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˔ʽˇ˄ˈˉˍ˖ˋʹˌ ʰ˄ʱ 

ʷˍˇˌ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˔ʽˇ˄ˈˉˍ˖ˋʹˌ d/y 

44 ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ d/y 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ    
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ȺɁVIROPLAN A.E.  

ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ɾˇ˄ʱʵʰ 

ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˉˎˊˁʰʴʽʱˌ Angstrom 
(Angstrom Indexύ ғн όʹ˃ʷˊʶˌ ˈˉˇˎ ʹ ʶ˃˒ʱ˄ʽˋʹ 

ˉˎˊˁʰʴʽʱˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉ̔ ʻʰ˄ʺύ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

45 

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˉˎˊˁʰʴʽʱˌ Angstrom 

(Angstrom Index) 2 ς нΣр όʹ˃ʷˊʶˌ ˃ʶ ʶˎ˄ˇʿˁʷˌ 
ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʶ˃˒ʱ˄ʽˋʹ ˉˎˊˁʰʴʽʱˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ h ˉˈ ʹ˃ʶˊʺˋʽʰ ʵʁ ʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

d/y 

46 

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˉˎˊˁʰʴʽʱˌ Angstrom 

(Angstrom Index) 2,5 ς п όʹ˃ʷˊʶˌ ˃ʶ ʵˎˋ˃ʶ˄ʶʾˌ 
ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʶ˃˒ʱ˄ʽˋʹ ˉˎˊˁʰʴʽʱˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʻʶˊ˃̌ ˁˊʰˋʾʰˌ ˁʰʽ ˎɹ ˊʰˋʾʰˌ 

d/y 

47 

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˉˎˊˁʰʴʽʱˌ Angstrom 
(Angstrom Indexύ Ҕ п όʹ˃ʷˊʶˌ ˈˉˇˎ ʹ 
ʶ˃˒ʱ˄ʽˋʹ ˉˎˊˁʰʴʽʱˌ ʶʾ˄ʰʽ ˃ʹ ˉʽʻʰ˄ʺύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

d/y 

48 
ɾʶˍʰʲˇ˂ʺ ˃ ʷʴʽˋˍʹˌ ʵʽʱˊˁʁ ʽʰˌ ˋˎ ˄ʶ˔ˈ˃ʶ˄˖  ˄
ʹ˃ʁˊ˗˄ ˃ ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ мл mm όʽˋ˔ˎˊʺ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ Ȳ ˇ˂ˇʴʾʸʶˍʰʽ ˋʶ ʹ˃ʷˊʶˌ ˋˍʹ˄ 

ˉʶˊʾˇʵˇ нл-ʶˍʾʰˌ 
d/per 

49 

ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʹ˃ʶˊʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ˁʰˍʱ ˍʹ˄ ˃ʷʴʽˋˍʹ ʵʽʱˊˁʶʽʰ ˋˎ˄ʶ˔ˈ˃ʶ˄˖˄ 
ʹ˃ʁˊ˗˄ ˃ʶ ʲˊˇ̝ ˈˉˍ˖ˋʹ Ҕ мл mm όʽˋ˔ˎˊʺ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

mm/d 

50 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

пу˗ˊˇˎ ʰ˄ʱ ʷˍˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˃ʷʴʽˋˍʹˌ ̄ ˇˋˈˍʹˍʰˌ ˄ʶˊˇˏ  ˉˇˎ 

ˁʰˍʰˁˊʹ˃˄ʾʸʶˍʰʽ ˋʶ пу ˗ˊʶˌΦ 

mm 

51 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ˍˊʽ˗˄ ʹ˃ʶˊ˗˄ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
mm 

52 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ˉʷ˄ˍʶ ʹ˃ʶˊ˗˄ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
mm 

53 
ɮ́ʽʻ˃̩̍ ́ ˃ʁ́ ˗˄ ˃ʶ ˍʽ˃ʺ ʲˊˇ˔ˈˉˍ˖ˋʹˌ Ҕ фрˇ 
ʶˁʰˍˇˋˍʹ˃ˈˊʽˇ ˍʹˌ ˉʶˊʽˈʵˇˎ ʰ˄ʰ˒ˇˊʱˌ  
όʹ˃ʷˊʶˌ ˃ʶ ˉˇ˂ˏ ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋʹ) 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

d/y 

54 
ɾʶˍʰʲˇ˂ʺ ʵʶʾˁˍʹ ʹ˃ʶˊʺˋʽʰˌ ʷ˄ˍʰˋʹˌ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ όdaily intensity indexύ ʰ˄ʱ ʷˍˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋ̔ ʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ ɳˉʽˍˊʷˉʶʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ 

˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ˃ʷˋʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˁʰˍʱ ˍʽˌ ˎʴˊʷˌ 
ʹ˃ʷˊʶˌ ʰ˄ʱ ʷˍˇˌΦ 

mm/d 

55 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʻʶˊʽ˄˗˄ ʹ˃ʶˊ˗˄ όǎǳƳƳŜǊ 

Řŀȅǎύ ό˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ Ҕ нр oC) 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 

ʻʁ ˊ˃ˇˁˊʰˋʾh ˌΦ  
d/y 

56 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 

ʵʶʾˁˍʹ ƘǳƳƛŘŜȄ όhumidex indexύ Ҕ оу όʹ˃ʷˊʶˌ 
˃ʶ ˃ʶʴʱ˂ʹ ʵˎˋ˒ˇˊʾʰύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

d/y 

57 

ɾʶˍʰʲˇ˂ʺ h ˊʽʻ˃ˇˏ ́ ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˉˎˊˁʰʴʽʱˌ Angstrom 
(Angstrom Indexύ ғ нΣр όʹ˃ʷˊʶˌ ˈˉˇˎ ʹ 

ʶ˃˒ʱ˄ʽˋʹ ˉˎˊˁʰʴʽʱˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽʻʰ˄ʺ ˁʰʽ ˇʽ 
ˋˎ˄ʻʺˁʶˌ ʶ˃˒ʱ˄ʽˋʹˌ ʶˎ˄ˇʿˁʷˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

d/y 

58 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ 
˃ʷʴʽˋˍʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ 6 beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

59 ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˔ʶʽ˃˗˄ʰ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ 
oC 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ    
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ȺɁVIROPLAN A.E.  

ɮκɮ ʁ˄ˇ˃ʰˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ɾˇ˄ʱʵʰ 

60 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʻʶˊʽ˄ʺˌ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ пу˗ˊˇˎ ʰ˄ʱ ʷˍˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄h  
ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ  

mm 

61 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ˁʰ˂ˇˁʰʽˊʽ˄˗˄ ʹ˃ʶˊ˗˄ 
ʰ˄ʱ ʷˍˇˌ ˃ʶ ˃ʷʴʽˋˍʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ с 

beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎΦ  

d/y 

62 
ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶˍʺˋʽʰˌ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 

ʲ́ ˇ˔ˈˉˍ˖ˋʹ ̩
% 

63 
ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶˍʺˋʽʰˌ 

˔ʽˇ˄ˈˉˍ˖ˋʹˌ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˔ʽˇ˄ˈˉˍ˖ˋʹˌ % 

64 
ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ пу˗ˊˇˎ ʰ˄ʱ ʷˍˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

% 

65 
ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ нп˗ˊˇˎ ʰ˄ʱ ʷˍˇˌ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

% 

66 
ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ˃ʷʴʽˋˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ 

ˁʰ˂ˇˁʰʽˊʽˇˏ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ 
oC 

67 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˔ʶʽ˃˗˄ʰ ʰ˄ʱ ʷˍˇˌ 
˃ʶ ˃ʷʴʽˋˍʹ ʷ˄ˍh ˋʹ ʰ˄ʷ˃ˇˎ Ҕ с beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

68 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˔ʶʽ˃˗˄ʰ ʰ˄ʱ ʷˍˇˌ 
˃ʶ ˃ʷˋʹ ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ р beaufort 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

69 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ʰ˄ ɦ̫ ˍˇˌ ˃ʶ ˃ʷˋʹ 
ʷ˄ˍʰˋʹ ʰ˄ʷ˃ˇˎ Ҕ с beaufort ˁ ʰˍʱ ˍʹ˄ 
ʰ˄ˍʽˉˎˊʽˁʺ ˉʶˊʾˇʵˇ όɾʱʿˇˌ ς ʁˁˍ˗ʲˊʽˇˌύ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ 
ʷ˄ˍʰˋʹˌ ʰ˄ʷ˃ˇˎ 

d/y 

70 
ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˁʰ˂ˇˁʰʽˊʽˇˏ ʰ˄ʱ 
ʷˍˇˌ ˃ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ мл mm όʽˋ˔ˎˊʺ 

ʲˊˇ˔ˈˉˍ˖ˋʹύ 

ʇˉ̌˂̌ʴʽˋ˃ˈˌ ʰˉˈ ʹ˃ ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

d/y 

ʅ̱ ʽ̩ ˉʰˊʰʴˊʱ˒ˇˎˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʰʽ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˇʽ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ 

˃ʶˍʰʲˇ˂ʷˌ ˉˇˎ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ, ˋˍʰ ˍˊʾʰ RCP ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄, ˁʰʽ ˋˍˇˎˌ ˍˊʶʽˌ 

˔ˊˇ˄ʽˁˇˏˌ ˇˊʾʸˇ˄ˍʶˌΦ 

ɸʶˊ˃ˇˁˊʰˋʽʰ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˉˊˇˋ̌ ˃ˇʽ˗ˋʶ˖˄ ʵʶʾ˔˄ˇˎ˄ ʴʽʰ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵʶˁʰʶˍʾʶˌΣ ʱ˄ˇʵˇ ˍʹˌ 

˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όoCύ ˋˍʹ˄ ʃɲɳΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ мфус ς нллр όˉʶˊʾˇʵˇˌ ʰ˄ʰ˒ˇˊʱˌύΣ ˋʶ 

ˈ˂ʰ ˍʰ ˋʶ˄ʱˊʽʰ ˁʰʽ ˍʽˌ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ ʂˉ˖ˌ ʺˍʰ˄ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇΣ ʹ ʰˏ˅ʹˋʹ 

ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾh ˌ ˉˊˇʲ˂ʷˉʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˍˇ˄ ˃ʰˁˊˇˉˊˈʻʶˋ˃ˇ ˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰ όнлум-

нмллύΣ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ʵˎˋ˃ʶ˄ˇˏˌ ˋʶ˄ʰˊʾˇˎ RCP 8.5 (+3,92oCύ ˁʰʽ ˃ʽˁˊˈˍʶˊʹ ˋˍˇ˄ 

ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ ˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰ όнлмм ς нлолύΣ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ RCP 2.6 (+0,45oC). ʆʰ 

ʰˉˇˍʶ˂ʷˋ˃h ˍʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ʶˉˈ˃ʶ˄ˇ ˉʾ˄ʰˁʰ ʶ˄˗ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˁʰʽ ˋ˔ʹ˃ʰˍʽˁʱ ˋˍˇ 

ʵʽʱʴˊʰ˃˃ʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ. 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ    

ʅʶ˂ʾʵʰ 18 

ȺɁVIROPLAN A.E.  

ʃʾ˄ʰˁʰˌ 4: ɾʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όoCύ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ 

ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

ʃɳʄɹʁɲʁʅ 

ɾɳʆɮɰʁɽɶ ʆɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ 

ʃɳʄɹʁɲʁ мфус-2005 

RCP 2.6 RCP 4.5 RCP 8.5 

2011-2030 0,45 0,54 0,64 

2031-2050 0,91 0,97 1,23 

2081-2100 0,70 1,82 3,92 

  

ʅ˔ʺ˃ʰ 1: ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍʹˌ ˃ʶˍʰʲˇ˂ʺ ̩ˍʹˌ ˃ʷˋ̩́ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όoC), ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ, ˋʶ ˋ˔ʷˋʹ 

˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

0
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2011-2030 2031-2050 2081-2100

ɾʶˍʰʲˇ˂ʺ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍʹˌ ʃɲɳ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ 
ʰ˄ʰ˒ˇˊʱˌΣ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ

RCP 2.6 RCP 4.5 RCP 8.5

 

 

ɳ˄ˍˈˌ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌΣ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʱ˄ˇʵˇˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ό+3,98oCύ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˋˍʹ˄ ʃɳ ɮ˔ʰˀʰˌ, 

ˍʹ˄ ˉʶˊʾˇʵˇ нлум -нмллΣ ˋˍˇ ˋʶ˄ʱˊʽˇ RCPуΦрΦ ʁʽ ʵʺ˃ˇʽ ˍʹˌ ʃɲɳ ˉˇˎ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʶˁ ˍʶʻʶʽ˃ʷ˄ˇʽ 

ʶʾ˄ʰʽ ˇʽ ʵʺ˃ˇʽ ɼʰ˂ʰʲˊˏˍ˖˄Σ ɮʽʴʽʱ˂ʶʽʰˌΣ ɳˊˎ˃ʱ˄ʻˇˎΣ ɸʷˊ˃ˇˎΣ ɿʰˎˉʰˁˍʾʰˌΣ ɮʴˊʽ˄ʾˇˎΣ ɮ˃˒ʽ˂ˇ˔ʾʰˌ 

ˁʰʽ ɮˊ˔ʰʾʰˌ ʁ˂ˎ˃ˉʾʰˌ ˁʰʻ˗ˌ ˍʹ˄ ˉʶˊʾˇʵˇ нлум -нмллΣ ˋˍˇ ˋʶ˄ʱˊʽˇ RCPуΦр ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˏ˅ʹˋʹ 

ˉʱ˄˖ ʰˉˈ ˍˇ ˃ʷˋˇ ˈˊˇ ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ όʺˍˇʽ ҔоΣфнoC). 

 

ɳˉˇˉˍʽˁʱ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰʽ ˔ˊˇ˄ʽˁˈ 

ˇˊʾʸˇ˄ˍʰ, h ˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ̀ ˍˇˎˌ ˔ʱˊˍʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄Υ 

 

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      

ʅʶ˂ʾʵʰ 19 

ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɾɳʅɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP2.6 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      

ʅʶ˂ʾʵʰ 20 

ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɾɳʅɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP4.5 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      

ʅʶ˂ʾʵʰ 21 

ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɾɳʅɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP8.5 

   

 

  

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ          

ʅʶ˂ʾɻ ʰ 22 

ȺɁVIROPLAN A.E.  

ɳˁˍˈˌ ʰˉˈ ˍʹ ˃ʷˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ʰˏ˅ʹˋʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˋʹ˃ʶʽ˗ˋˇˎ˄ ʶˉʾˋʹˌ ʹ ʶ˂ʱ˔ʽˋˍʹ όʆƳƛƴύ 

ˁʰʽ ʹ ˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ό¢ƳŀȄύΦ ɶ ʶʽˁˈ˄ʰ ʶʾ˄ʰ̔  ʰ˄ʱ˂ˇʴʹ ˃ʶ ʰˎˍʺ ˍʹˌ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ 

ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇˎˌ ˉʾ˄ʰˁʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄Υ  

 

ʃʾ˄ʰˁʰˌ 5: ɾʶˍʰʲˇ˂ʺ ʶ˂ʱ˔ʽˋˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όoCύ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱ ̩

ʃɳʄɹʁɲʁʅ 

ɾɳʆɮɰʁɽɶ ʆɶʅ ɳɽɮʋɹʅʆɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ 

ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ мфус-2005 

RCP 2.6 RCP 4.5 RCP 8.5 

2011-2030 0,46 0,54 0,64 

2031-2050 0,84 0,96 1,22 

2081-2100 0,72 1,82 3,91 

 

ʃʾ˄ʰˁʰˌ 6: ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ  ʻʶˊ˃ˇˁˊʰˋʾʰˌ (oCύ ʴʽ hˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

ʃɳʄɹʁɲʁʅ 

ɾɳʆɮɰʁɽɶ ʆɶʅ ɾɳɱɹʅʆɶʅ ɸɳʄɾʁɼʄɮʅɹɮʅ ʅɳ 

ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ мфус-2005 

RCP 2.6 RCP 4.5 RCP 8.5 

2011-2030 0,39 0,54 0,65 

2031-2050 1,00 0,98 1,24 

2081-2100 0,64 1,84 3,97 

 

ʁ̔ ˃ʷʴʽˋˍʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʻʶˊʽ˄ʺˌ ˉʶˊʽˈʵˇˎ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʰˎ˅ʹʻˇˏ˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍʹ ˃ʷˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰΦ ɶ ʰˏ˅ʹˋʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˒ˍʱˋʶʽ ˍˇˎˌ пΣрмoCΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум ς нмллΣ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ 

ˋʶ˄ʱˊʽˇ ˁʰʽ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˍʹ˄ ʃɳ ɮʽˍ˖˂κ˄ʾʰˌΦ ʅʶ ʶˉʾˉʶʵˇ ʵʺ˃ˇˎΣ ˇʽ ˃ʁ ʴʰ˂ˏˍʶˊʶˌ ʰˎ˅ʺˋʶʽˌ 

ʻʰ ˉʰˊʰˍʹˊʹʻˇˏ˄ ˋˍˇˎˌ ʵʺ˃ˇˎˌ ɮ˃˒ʽ˂ˇ˔ʾʰˌΣ ɮʴˊʽ˄ʾˇˎΣ ɸʷˊ˃ˇˎΣ ɿʰˎˉʰˁˍʾʰˌΣ ɼʰ˂ʰʲˊˏˍ˖˄ ˁʰʽ 

ɮˊ˔ʰʾʰˌ ʁ˂ˎ˃ˉʾʰˌ. 

 

ɮˏ˅ʹˋʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˉʰˊˇˎˋʽʱˋʶʽ ˁʰʽ ʹ ˃ʷˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˔ʶʽ˃ʶˊʽ˄ʺˌ ˉʶˊʽˈʵˇˎ (+3,52oC, RCP 

8.5/2081 ς нмллύΦ ʅˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ʰˏ˅ ʹˋʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˉʰˊʰˍʹˊʹʻʶʾ ˃ʶˍʱ ˍˇ нлолΦ ʅˍʹ˄ ʃɳ 

ɮ˔ʰˀʰˌΣ ʹ ʰˏ˅ʹˋʹ ˉˇˎ ʻʰ ˋʹ˃ʶʽ˖ʻʶʾ ό+3,65oCύ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍˇ˄ ˉʶˊʽ˒ʶˊʶʽʰˁˈ ˃ʷˋˇ 

ˈˊˇΦ ʁ ʵʺ˃ˇˌ ɼʰ˂ʰʲˊˏˍ˖˄ ʻʰ ʷ˔ʶʽ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ό+3,80oC). 

 

ɾʾʰ ˋʹ˃ʰ˄ˍʽˁʺ ʶˉʾˉˍ˖ˋʹ ˍʹˌ ʰ˄ˈʵˇˎ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾh ˌ ʶʾ˄ʰʽ ʹ hˎ˅ʰ˄ˈ˃ʶ˄ʹ ʸʺˍʹˋʹ ʹ˂ʶˁˍˊʽˁʺˌ 

ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ˕ˏ˅ʹΣ ˋʶ ˈ˂ʰ ˍʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʰ ˋʶ˄ʱˊʽʰΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʵʽʱʴˊʰ˃˃ʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΦ  

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ          

ʅʶ˂ʾɻ ʰ 23 

ȺɁVIROPLAN A.E.  

ʅ˔ʺ˃ʰ 2: Mʶˍʰʲˇ˂ʺ ˍ˖˄ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ˕ˏ˅ʹˌ όcdd), ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁ ̋ˉʶˊʾˇʵˇ, ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ˕ˏ˅ʹˌ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ 
ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

RCP 2.6 RCP 4.5 RCP 8.5

 

ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ˍʹˌ ʸʺˍʹˋʹˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум-нмллΣ ˃ʶ 

ˍʹ˄ ʃɳ ɶ˂ʶʾʰˌ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˊˈʲ˂ʹ˃ʰ όсттΣлн ˉʶˊʽˋˋˈˍʶˊʶˌ ʲʰʻ˃ˇʹ˃ʷˊʶˌ 

˕ˏ˅ʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌύΦ ʁ̔ ʵʺ˃ˇʽ ˋˍˇˎˌ ˇˉˇʾˇˎˌ ʹ ʸʺˍʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ˕ˏ˅ʹ 

ʻʰ ʰˎ˅ʹʻʶʾ ˉʶˊʽˋˋˈˍʶˊˇ ʶʾ˄ʰʽ ˇʽ ʵʺ˃ˇʽ ʃˏˊʴˇˎΣ ɷ˂ʽʵʰˌΣ ɮ˄ʵˊʰʲʾʵʰˌ ς ɼˎ˂˂ʺ˄ʹˌΣ ʃʹ˄ʶʽˇˏΣ 

ɾʶˋˇ˂ˇʴʴʾˇˎΣ ʀʹˊˇ˃ʷˊˇˎ ˁʰʽ ɲˎˍʽˁʺˌ ɮ˔ʰˀʰˌΣ ˁʰʻ˗ˌ ˍʹ˄ ˉʶˊʾˇʵˇ нлум - нмллΣ ˋˍˇ ˋʶ˄ʱˊʽˇ RCP8.5 

ˉʰˊˇˎˋʽʱʸˇˎ˄ h ˏ˅ʹˋʹ ˉʱ˄˖ ʰˉ̍  стрdd. 

 

ɮ˄ˍʾʻʶˍʰΣ ʹ ʸʺˍʹˋʹ ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ʻʷˊ˃ʰ˄ˋʹ ˉʰˊˇˎˋʽʱʸʶʽ ˃ʶʾ˖ˋʹ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵʶˁʰʶˍʾʶˌΣ ˁʰʽ ˋˍʰ 

ˍˊʾʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʰ ˋʶ˄ʱˊʽʰΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱʴˊʰ˃˃ʰ. 

 

ʅ˔ʺ˃ʰ 3: Mʶˍʰʲˇ˂ʺ ˍ˖˄ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ʻʷˊ˃ʰ˄ˋʹ (hdd), ɹ ʽʰ ˁʱʻ ʁ̀ ʶ˄ʱˊʽˇ ɮʊɸ ˁ ʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ̀ ʶ ˋ˔ʷˋʹ 

˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʲʰʻ˃ˇʹ˃ʶˊ˗˄ ʻʷˊ˃ʰ˄ˋʹˌ ʰ˄ʱ ʷˍˇˌ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ 
ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

RCP 2.6 RCP 4.5 RCP 8.5

 

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ          

ʅʶ˂ʾɻ ʰ 24 
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ɾʾʰ ʰˁˈ˃ʰ ʶˉʾˉˍ˖ˋʹ ˉˇˎ ʻʰ ʷ˔ʶʽ ʹ ʱ˄ˇʵˇˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ύ ʶʾ˄ʰʽ ˈˍʽ ʻʰ ʰˎ˅ʹʻˇˏ˄ ˇʽ ˃́ʷˊʶˌ ˉˇˎ ̒h  ʁʾ ˄ʰʽ ˉˇ˂ˏ ˉʽʻʰ˄ʺ ʹ ʶˁʵʺ˂˖ˋʹ 

ˉˎˊˁʰʴʽʱˌ. ʂˉ˖̩ ˒ ʰʾ˄ʁ ˍʰʽ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ʵʽʱʴˊʰ˃˃ʰΣ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум-2100, 

ˇʽ ʹ˃ʷˊʶˌ ˍˇˎ ʷˍˇˎˌ ˋˍʽˌ ˇˉˇʾʶˌ ʻ  hʶˉʽˁˊʰˍˇˏ˄ ʶˎ˄ˇʿˁʷˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʶˁʵʺ˂˖ˋʹ ˉˎˊˁʰʴʽʱˌ ʻʰ 

ʶʾ˄ʰʽ ˁʰˍʱ нл ˉʶˊʽˋˋˈˍʶˊʶˌ ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ. 

 

ʅ˔ʺ˃ʰ 4: Mʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˍˇˎ ʷˍˇˎˌ ˉˇˎ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽʻʰ˄ʺ ʹ ʶˁʵʺ˂˖ˋʹ ˉˎˊˁʰʴʽʱˌΣ ʴʽʰ ˁʱʻʶ 

ˋʶ˄ʱˊʽˇ ɮʊɸ ˁ ʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ʰ˄ʱ ʷˍˇˌ ˃ʶ ʵʶʾˁˍʹ ˁʽ˄ʵˏ˄ˇˎ ˒˖ˍʽʱˌ  Angstrom  < 2,5 
(ʹ˃ʷˊʶˌ ˈˉˇˎ ʹ ʶ˃˒ʱ˄ʽˋʹ  ˉˎˊˁʰʴʽʱˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽʻʰ˄ʺ ˁʰʽ ˇʽ ˋˎ˄ʻʺˁʶˌ ʶ˃˒ʱ˄ʽˋʹˌ  
ʶˎ˄ˇʿˁʷˌύΣ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ 

ʰ˄ʰ˒ˇˊʱˌ

RCP 2.6 RCP 4.5 RCP 8.5

 

 

ʃʁ ˊʽˋˋˈˍʶˊˇ ʶˁˍʶʻʶʽ˃ʷ˄ˇʽ ˋʶ ˁʾ˄ʵˎ˄ˇ ˉˎˊˁʰʴʽʱˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʻʰ ʶʾ˄ʰʽ ˇʽ ɻ˃̋ ˇʽ ʃˏˊʴˇˎΣ ɷ˂ ʽʵʰˌΣ 

ɮˊ̝ʰʾʰˌ ʁ˂ˎ˃ˉʾʰˌΣ ɮ˄ʵˊʾˍˋʰʽ˄ʰˌ ς ɼˊʶˋˍʷ˄˖˄Σ ɮʴˊʽ˄ʾˇˎΣ ɾʶˋˇ˂ˇʴʴʾˇˎΣ ɮ˃˒ʽ˂ˇ˔ʾʰˌΣ ʀʹˊˇ˃ʷˊˇˎΣ 

ɮʽʴʽʱ˂ʶʽʰˌ ˁʰʽ ʃʰˍˊʷ˖˄. 

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʶˉˇˉˍʽˁʱ ˋˍˇˎˌ ˔ʱˊˍʶˌ ̄ ˇˎ ʰˁˇ˂ˇˎʻˇˏ:˄ 
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ɶɾɳʄʍɿ ʆʁʇ ɳʆʁʇʅ ʃʁʇ ɳɹɿɮɹ ʃʁɽʇ ʃɹɸɮɿɶ ɶ ɳɼɲɶɽʍʅɶ ʃʇʄɼɮɱɹɮʅ όAngstrom index <2,5) ς RCP2.6 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ɶɾɳʄʍɿ ʆʁʇ ɳʆʁʇʅ ʃʁʇ ɳɹɿɮɹ ʃʁɽʇ ʃɹɸɮɿɶ ɶ ɳɼɲɶɽʍʅɶ ʃʇʄɼɮɱɹɮʅ όAngstrom index <2,5) ς RCP4.5 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ɶɾɳʄʍɿ ʆʁʇ ɳʆʁʇʅ ʃʁʇ ɳɹɿɮɹ ʃʁɽʇ ʃɹɸɮɿɶ ɶ ɳɼɲɶɽʍʅɶ ʃʇʄɼɮɱɹɮʅ όAngstrom index <2,5) ς RCP8.5 
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ȺɁVIROPLAN A.E.  

ʀɶʄɮʅɹɮ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˁʰʽ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ 

ˇʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˋˍʹ˄ ʃɲɳ ʻʰ ˃ʶʽ˖ʻˇˏ˄. ʂ̄˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍ̌  ʵʽʱʴˊʰ˃˃ʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾ ʹ  

˃ʶʴʰ˂ˏˍʶˊʹ ˃ʶʾ˖ˋʹ όˁʰˍʱ ˃ʷˋˇ ˈˊˇ млΣсо҈ύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌΣ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˍʹ˄ 

ˉʶˊʾˇʵˇ нлум-нмллΣ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΦ ʁʽ ɻ̋ ˃ˇʽ ˍʹˌ ɶ˂ʶʾʰˌ ό˃ʶ ˃ʶʾ˖ˋʹ ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ мр҈ύ 

ˁʰʻ˗ˌ ˁʰʽ ˇʽ ʵʺ˃ˇʽ ɼʰ˂ʰʲˊˏˍ˖˄Σ ɳˊˎ˃ʱ˄ʻˇˎ ˁʰʽ ɲˎ ˍʽˁʺˌ ɮ˔ʰˀʰˌ ό˃ʶ ˃ʶʽ˗ˋʶʽˌ мпΣр҈Σ мо҈ ˁʰʽ 

мнΣф҈ ʰ˄ˍʾˋˍˇʽ˔ʰύ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʻʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˊˈʲ˂ʹ˃ʰΦ  

ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ˇʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʻʰ ʰˎ˅ʹʻˇˏ˄Φ 

 

ʅ˔ʺ˃ʰ 5: ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˍʹˌ ˃ʷˋʹˌ ʶˍʺˋ̔ ʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ό҈), ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ 

ˉʶˊʾˇʵˇΣ ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ʃˇˋˇˋˍʽʰʾʰ ˃ʶˍʰʲˇ˂ʺ ˃ʷˋʹˌ ʶˍʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ 
ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

RCP 2.6 RCP 4.5 RCP 8.5

 

 

ɳˉˇˉˍʽˁʱ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʶˍʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ό҈ύ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰʽ 

˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰΣ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇˎˌ ˔ʱˊˍʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄: 
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɳʆɶʅɹɮʅ ɰʄʁʋʁʃʆʍʅɶʅ ό҈ύ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP2.6 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɳʆɶʅɹɮʅ ɰʄʁʋʁʃʆʍʅɶʅ ό҈ύ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP4.5 

   



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ      
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ȺɁVIROPLAN A.E.  

ɾɳʆɮɰʁɽɶ ɳʆɶʅɹɮʅ ɰʄʁʋʁʃʆʍʅɶʅ ό҈ύ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP8.5 

   

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   

ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮʅʅ  ɲɲʇʇʆʆɹɹɼɼɶɶʅʅ  ɳɳɽɽɽɽɮɮɲɲɮɮʅʅ   
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ȺɁVIROPLAN A.E.  

ɮ˄̱ʾ̱̀ ˇʽ˔ʰ ˃ʶ ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹΣ ˁʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˎʴˊ˗˄ ʹ˃ʶˊ˗˄ ˍˇˎ ʷˍˇˎˌ ˋˍʰʵʽʰˁʱ ʻʰ ˃ʶʽ˗˄ʶˍʰʽ 

ˋˍʹ˄ ʃɲɳ όʶʽʵʽˁʱ ˋˍˇ ʶ˄ʵʽʱ˃ʶˋˇ ˁʰʽ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇύΦ ɶ ˃ʶʾ˖ˋʹ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ -мΣмн ʹ˃ʷˊʶˌ 

(RCP4.5, 2011 ς нлолύ ʷ˖ˌ -мпΣпт ʹ˃ʷˊʶˌ όRCP8.5, 2081-2100)Φ ʁʽ ʵ̋ ˃ˇʽ ɼʰ˂h̡́ ˏˍ˖˄ ˁʰ ̔

ɮʽʴʽʱ˂ʶʽʰˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʷ˔ˇˎ˄ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˃ʶʾ˖ˋʹΣ ʶ˄˗ ˃ʶʴʰ˂ˏˍʶˊʹ ˃ʶʾ˖ˋʹ ʰˉˈ ˍˇ˄ ˃ʷˋˇ ˈˊˇ 

ˍʹˌ ʃʶˊʽ˒ʷˊʶʽʰˌ ʻʰ ʷ˔ˇˎ˄ ˁʰʽ ˇʽ ʵʺ˃ˇʽ ɳˊˎ˃ʱ˄ʻˇˎΣ ɸʷˊ˃ˇˎΣ ɿʰˎˉʰˁˍʾʰˌ ˁʰʽ ɮˊ˔ʰʾʰˌ ʁ˂ˎ˃ˉʾʰˌ. 

 

ɶ ˃ʷʴʽˋˍʹ ʵʽʱˊˁʶʽʰ ˅ʹˊʰˋʾʰˌ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ ʹ˃ʷˊʶˌ ˃ ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ < 1mm) h ˄h˃ ʷ˄ʁ̱ ʰʽ ˄ʰ ʰˎ˅ʹʻʶʾ 

ʰˉˈ мл ʷ˖ˌ оо ˉʶˊʾˉˇˎ ʹ˃ʷˊʶˌΣ ˋˍˇ ʶ˄ʵʽʱ˃ʶˋˇ ˁʰʽ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ˍʹ˄ ˉʶˊʾˇʵˇ 

2081-нмллΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽ ˈˍʽ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ˇʽ ˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ ʹ˃ʷˊʶˌ ˔˖ˊʾˌ ʲˊˇ˔ˈˉˍ˖ˋʹΣ ʻʰ 

ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊɦ̩. ʆʰ ʰ˄˖ˍ̫ ˊ˖ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΥ 

 

ʃʾ˄ʰˁʰˌ 7: ɾʶˍʰʲˇ˂ʺ ˃ʷʴʽˋˍʹˌ ʵʽʱˊˁʶʽʰˌ ˅ʹˊʰˋʾʰˌ όˋˎ˄ʶ˔ˈ˃ʶ˄ʶˌ ʹ˃ʷˊʶˌ ˃ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ ғ м mmύ ʴʽʰ ˁʱʻʶ 
ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

ʃɳʄɹʁɲʁʅ 

ɾɳʆɮɰʁɽɶ ʆɶʅ ɾɳɱɹʅʆɶʅ ɲɹɮʄɼɳɹɮʅ ʀɶʄɮʅɹɮʅ ʅɳ 

ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ мфус-2005 

RCP 2.6 RCP 4.5 RCP 8.5 

2011-2030 -0,01 5,78 7,53 

2031-2050 -3,50 5,47 9,10 

2081-2100 -14,52 10,19 33,17 

ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˊˈʲ˂ʹ˃ʰ ˅ʹˊʰˋʾʰˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˇʽ ɻʺ˃ˇ̔ ˍʹˌ 

ɮʽˍ˖˂ˇʰˁʰ́˄ʰ˄ʾʰˌ ˁʰʽ ˇ ʵʺ˃ˇˌ ʃʰˍˊʷ˖˄. 

ɮɿɳɾʁʅ 

ɮˉˈ ˉ˂ʶˎˊʱˌ ʰ˄ʷ˃˖˄ ʵʶ˄ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ˂ʷˍʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌΦ ɶ ʴʶ˄ʽˁʺ ˍʱˋʹ ˍˈˋˇ ˍʹˌ ˃ʷˋʹˌ ˈˋˇ ˁʰʽ ˍʹ ̩˃ʷʴʽˋˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˍˇˎ ʰ˄ʷ˃ˇˎ 

ʶʾ˄ʰʽ ʶ˂ʰ˒ˊ˗ˌ ˃ʶʽ˖ˍʽˁΣ̋ ˋˍˇ ʁ˄ ʵ̔ɦ ˃ʶˋˇ ˁʰ̔  ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ˁʰʽ ʶ˂ʰ˒ˊ˗ˌ ʰˎ˅ʹˍʽˁʺ ˋˍˇ ʶˎ˃ʶ˄ʷˌ 

ˋʶ˄ʱˊʽˇΦ ʃʰˊˈ˃ˇʽʰ ʶʾ˄ʰʽ ʹ ʶʽˁˈ˄ʰ ˁʰʽ ʴʽʰ ˍʹ˄ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ h ˊʽʻ˃ˇ  ˏ́ ˃ʶˊ˗˄ ˃ʶ Windmax >7B.  

ʁ ʰˊʽʻ˃ˈˌ ʹ˃ʶˊ˗˄ ˋˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʰ˄ˍʽˉˎˊʽˁʺˌ ˉʶˊʽˈʵˇˎ ˉˇˎ ʹ ˃ʷˋʹ ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ˎˉʶˊʲʰʾ˄ʶʽ 

ˍh  сB ̄ ʰˊʰ˃ʷ˄ʶʽ ˉˊʰˁ̱ ʽˁʱ ʰ˃ʶˍʱʲ˂ʹˍˇˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌΦ 

ɳˉʾˋʹˌ ʵʶ˄ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˃ʶˍʰʲˇ˂ʷˌ ˍ˖˄ ʰ˄ʶ˃ˇ˂ˇʴʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʶˉˇ˔ʷˌ ˍˇˎ ʷˍˇˎˌΦ 

ɼɮʇʅʍɿɳʅ 

ɼʰˍʱ ˍʹ˄ ˉʰˊˇˏˋʰ ʰ˄ʱ˂ˎˋʹ ˉˊˇʷˁˎ˕ʶ ˈˍʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʹ˃ʶˊ˗˄ ˉˇˎ ʹ ˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʻʰ 

ˎˉʁˊʲʰʾ˄ʁ̔  ˍˇˎˌ 35ˇC, ʻʰ ʰˎ˅ʹʻʶʾ ˋʶ ˃ʰˁˊˇˉˊˈʻʶˋ˃ˇ ˇˊʾʸˇ˄ˍʰ ˁʰˍʱ мс ʹ˃ʷˊʶˌ ˉʶˊʾˉˇˎΣ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ, ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ. ʆʹ˄ ˃ʁʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ʻʰ 

ˉʰˊˇˎˋʽʱˋˇˎ˄ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ʵʺ˃ˇ̔ ˍʹˌ ɶ˂ʶʾʰˌ ˁʰʻ˗ˌ ˁʰʽ ˇ ̔ʵʺ˃ˇ̔ ɮʴˊʽ˄ʾˇˎΣ ʀʹˊˇ˃ʷˊˇˎΣ 

ɾʶˋˇ˂̌ ʴʴʾˇˎΣ ɮˁ ˍʾˇˎ ς ɰ̍˄ʽˍˋʰˌ ˁʰʽ ɲˎˍʽˁʺˌ ɮ˔ʰˀʰˌ.  

 

ʅʁ  ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ ˁʰʽ ˃ʶˋˇˉˊˈʻʶˋ˃ˇ ˇˊʾʸˇ˄ˍʰΣ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˉˇ˂ˏ ʻʶˊ˃˗˄ ʹ˃ʶˊ˗˄ ʵʶ˄ 

ˉʰˊˇˎˋʽʱʸʶʽ ʽʵʽʰʾˍʶˊʹ ʰˏ˅ʹˋʹΣ ˋˍʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʰ ˋʶ˄ʱˊʽʰΣ ʰˁˈ˃ʰ ˁʰʽ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌΦ 
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ʅ˔ʺ˃ʰ 6: ɾʶˍʰ̡˂̌ ʺ ̌ˎ̱  ʰˊʽʻ˃ˇˏ ʹ˃ʶ́˗  ˄˃ʶ ʆmax>35oC, ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˃ʶ ʆmax >35 oCʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ 
˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ

RCP 2.6 RCP 4.5 RCP 8.5

 

 

ɮˁˈ˃ʰ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵʶˁʰʶˍʾʶˌ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˃ʶ 

Tmin > 20oC όˍˊˇˉʽˁʷˌ ˄ˏ˔ˍʶˌύΦ ɶ ʰˏ˅ʹˋʹ ˁʰˍʱ ˃ʷˋˇ ˈ́ ˇ ˁˎ˃ʰʾ˄ʶ̱ʰʽ ʰˉˈ +8 ʹ˃ʷˊʶˌ ˉʶˊʾˉˇˎ όˋˍˇ 

ʶˎ˃ʶ˄ʷˌ ˁʰʽ ʶ˄ʵʽʱ˃ʶˋˇ ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлмм-нлолύ ʷ˖ˌ Ҍрс ʹ˃ʷˊʶˌ ˉʶˊʾˉˇˎ όˋˍˇ ʵˎˋ˃ʶ˄ʷˌ 

ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум-2100). ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˏ˅ʹˋʹ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˋ̱ ˇˎˌ ʵʺ˃ˇˎˌ 

ˍʹˌ ɶ˂ʶʾʰˌ, ʶ˄˗ ˃ʶʴʱ˂ʹ ʻʰ ʶʾ˄ʰʽ ˁʰ̔ ʹ ʰˏ˅ʹˋ  ́ˋˍˇˎˌ ʵʺ˃ˇˎˌ ɮˁˍʾˇˎ ς ɰˈ˄ʽˍˋʰˌΣ ɾʶˋˇ˂ˇʴʴʾˇˎΣ 

ɮʴˊʽ˄ʾˇˎΣ ʀʹˊˇ˃ʷˊˇˎΣ ɲˎˍʽˁʺˌ ɮ˔ʰˀʰˌ ˁʰʽ ʃʰˍˊʷ˖˄Φ 

 

ʅ˔ʺ˃ʰ 7: ɾʶˍʰʲˇ˂ʺ ˍˇˎ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˍˊˇˉʽˁ˗˄ ˄ˎ˔ˍ˗˄Σ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ h ˄ʰ˒̌ ˊʱ̩ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ˍˊˇˉʽˁ˗˄ ˄ˎˁˍ˗˄ ʰ˄ʱ ʷˍˇˌ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ 
ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ

RCP 2.6 RCP 4.5 RCP 8.5

 
 

ɳˉˇˉˍʽˁ ʱ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˍˊˇˉʽˁ˗˄ ˄ˎ˔ˍ˗˄ ˍˇˎ ʷˍˇˎˌΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰʽ ˔ˊˇ˄ʽˁˈ 

ˇˊʾʸˇ˄ˍʰΣ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˋˍˇˎˌ ˔ʱˊˍʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄Υ 
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ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ʆʄʁʃɹɼʍɿ ɿʇʋʆʍɿ ʅʆɶ ɲɹɮʄɼɳɹɮ ʆʁʇ ɳʆʁʇʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP2.6 
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ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ʆʄʁʃɹɼʍɿ ɿʇʋʆʍɿ ʅʆɶ ɲɹɮʄɼɳɹɮ ʆʁʇ ɳʆʁʇʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP4.5 
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ɾɳʆɮɰʁɽɶ ɮʄɹɸɾʁʇ ʆʄʁʃɹɼʍɿ ɿʇʋʆʍɿ ʅʆɶ ɲɹɮʄɼɳɹɮ ʆʁʇ ɳʆʁʇʅ ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ ɮɿɮʊʁʄɮʅ ς RCP8.5 
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ʁʽ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰ ̩ (ˋ ʁ ˋˎ ˄ɻˎʰˋ˃̍ ˃ʶ ˃ʶˍhʲˇ˂ʷˌ ˋˍʹ˄ ˎʴˊʰˋʾʰύ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ˄ 

ʰˊʽʻ˃ˈ ʹ˃ʶˊ˗˄ ˍˇˎ ʷˍˇˎˌ ˋˍʽˌ ˇˉˇʾʶˌ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ʵˎˋ˒ˇˊʾʰ ʴʽʰ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈΦ ʇˉʱˊ˔ˇˎ˄ 

ʵʽʱ˒ˇˊˇʽ ʵʶʾˁˍʶˌ ʴʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍˇˎ ʲʰʻ˃ˇˏ ʵˎˋ˒ˇˊʾʰˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ 

˔ˊʹˋʽ˃ˇˉˇʾʹʻʹˁʰ˄ oʽ ʶ˅ʺˌ ɻ ʶʾˁˍʶˌ:  

Á humidex index: ˎˉˇ˂ˇʴʾy ʶˍʰʽ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷˋʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

ˁʰʽ ʴʽʰ ˍʽ˃ʷˌ Ҕоу ˎˉˇʵʶʽˁ˄ˏʶʽ ˃ʶʴʱ˂ʹ ʵˎˋ˒ˇˊʾʰ 

Á distress index: ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʰˉˈ ʹ˃ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʷʴʽˋˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˎʴˊʰˋʾʰˌ 

ˁʰʽ  

- ʴʽʰ ˍʽ˃ʷˌ ғнп ˎˉˇʵʹ˂˗˄ʶ ̔̍ ˍʽ ˃ ʽˁˊˈ ˉˇˋˇˋˍ ̱̍ ˇ  ˎ̄ ˂ʹ̒ˎ ˋ˃ˇˏ ό< 50%) h ʽˋʻʱ˄ʶˍʰʽ ɻ ˎˋ˒ˇˊʾʰ 

- ʴʽʰ ˍʽ˃ʷˌ нп-нф ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ όрл ς 75%) h ʽˋʻʱ˄ʶˍʰʽ 

ʵˎˋ˒ˇˊʾʰ 

- ʴʽʰ ˍʽ˃ʷˌ Ҕнф ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ˈ˂ˇˌ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ʰʽˋʻʱ˄ʶˍʰʽ ʵˎˋ˒ˇˊʾʰ ς ˉʽʻʰ˄ˈˍʹˍʰ 

ˁʺˊˎ˅ʹˌ ˁʰˍʱˋˍʰˋʹˌ ʷˁˍʰˁˍʹˌ ʽʰˍˊʽˁʺˌ ʰ˄ʱʴˁʹ̩ 

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰ̱h ˍʹˌ h˄ ʱ˂ˎˋʹ ̩ˍˇˎ humidex index ʷʵʶʽ˅ʰ˄ ˈˍʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰΣ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ 

ˋʶ˄ʱˊʽˇΣ ˇ h́ ʽʻ˃ˈˌ ˍ˖˄ ʹ˃ʶˊ˗˄ ˍˇˎ ʷˍˇˎˌ ˃ʶ ˃ʶʴʰ˂ʹ ʵˎˋ˒ˇˊʾʰ (humidex index >38) ʻʰ ʰˎ˅ʹʻʶʾ 

ˁʰˍʱ моΣр ʹ˃ʷˊʶˌ. ʅʁ  ʲˊʰ˔ˎˉˊˈʻʶˋ˃ˇ ˁʰʽ ˃ʶˋˇˉˊˈʻʶˋ˃ˇ ˇˊʾʸˇ˄ˍʰΣ ʵʶ˄ ʰ˄ʰ˃ʷ˄ʶˍʰ ̔h ʽ̀ ʻʹˍʺ h ˏ˅ʹˋʹ 

ˋʁ ˁ ʰ˄ʷ˄ʰ ˋʶ˄ʱˊʽˇΦ 

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱ ʹ ʰ˄ʱ˂ˎˋʹ ˍˇˎ distress index ʷʵʶʽ˅ʶ ˈˍʽ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ʻʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊˇ 

ˁʰʻ˗ˌ ˇ h́ ʽʻ˃ˈˌ ʹ˃ʶˊ˗˄ ˉˇˎ ˃ʶʴʱ˂ˇ ˉˇˋˇˋˍˈ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ όрл-75%) ʻʰ h̔ ˋʻʱ˄ʶˍʰʽ ʵˎˋ˒ˇˊʾʰ 

ʰˎ˅ʱ˄ʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ˋʶ˄ʱˊʽʰ ʰˁˈ˃ʰ ˁʰʽ ˋˍ ̌ʶˎ ˃ʁ˄ʷˌΣ ˁʰʽ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˔ˊˇ˄ʽˁˇˏˌ ˇˊʾʸˇ˄ˍʶˌΦ ɶ 

ʰˏ˅ʹˋʹ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ ҌуΣтс ʹ˃ʷˊʶˌ όˋˍˇ ʶ˄ʵʽʱ˃ʶˋˇ ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлмм-нлолύ ʷ˖ˌ Ҍ27,93 

ʹ˃ʷˊʶˌ ˉʶˊʾˉˇˎ όˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум-2100). ʁʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˎ˅ʺˋʶʽˌ 

ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋ ʁɻ ʺ˃ˇˎˌ ˍʹˌ ɮ˔hˀh̩ Φ  

ɳˉʽˉ˂ʷˇ,˄ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʰˏ˅ʹˋʹ ˁʰʽ ˋˍˇ˄ ʰˊʽʻ˃ˈ ʹ˃ʶˊ˗˄ ˉˇˎ ˈ˂ˇˌ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ʻʰ h̔ ˋʻʱ˄ʶˍʰʽ 

ʵˎˋ˒ˇˊʾʰΦ ɶ ʰˏ˅ʹˋʹ ʰˎˍʺ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ʻʰ ˁˎ˃ʰ˄ʻʶʾ ʰˉˈ нΣфл ʷ˖ˌ оΣфт ʹ˃ʷˊʶˌΣ ˋˍˇ 

ʶ˄ʵʽʱ˃ʶˋˇ ʻʰ ˁˎ˃ʰ˄ʻʶʾ ʰˉˈ мΣлн ʷ˖ˌ уΣтр ʹ˃ʷˊʶˌΣ ʶ˄˗ ˋˍˇ ʵˎˋ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ʻ  hˁ ˎ˃h˄ʻʶʾ ʰˉˈ мΣ27 

ʷ˖ˌ онΣмт ʹ˃ʷˊʶˌΦ ʁʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˎ˅ʺˋʶʽˌ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋʶ ʵʺ˃ˇˎˌ ˍʹˌ ɶ˂ʶʾʰˌΦ 

 

ɳɿʆʁɿɳʅ ɰʄʁʋʁʃʆʍʅɳɹʅ ˁ ʰʽ ˉ˂ʹ˃˃ˎˊʽˁʰ ˒ʰʽ˄ˇ˃ʶ˄ʰ 

ɶ ˃ʷʴʽˋˍʹ ˉˇˋˈˍʹˍʰ ˄ʶˊˇˏ ˉˇˎ ˁʰˍʰˁˊʹ˃˄ʾʸʶˍʰʽ ˋʶ ˋˏ˄ˍˇ˃ˇ ʵʽʱˋˍʹ˃ʰ όʶ˄ˍˈˌ пу˗ˊˇˎύ ʶʾ˄ʰʽ ʷ˄ʰˌ 

ʵʶʾˁˍʹˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾẖ  ̔ʴʽʰ ˍʹ˄ ʶˁˍʾ˃́ ˋʹ ˍʹˌ ˍʱˋʹˌ ʶˁʵʺ˂˖ˋʹˌ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Φ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ,  ́˃ʶˍʰʲˇ˂ʺ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʵʶʾˁˍʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

ʶʾ˔ʶ ʰ˄ʶ˅ʺʴʹˍʰ ˃ʶʴʱ˂ʶˌ ʰˎ˅ˇ˃ʶʽ˗ˋʶʽˌΣ ˋˍʰ ʵʽʱ˒ˇˊʰ ˋʶ˄ʱˊʽʰ ˁʰʽ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌΣ ˉˇˎ ʵʶ˄ 

˃ˉˇˊˇˏ˄ ˄ʰ ̌ʵ́ʴ̋ˋˇˎ˄ ̀ʁ  ˁʱˉˇ̔ ˇ ˋʰ˒ʷˌ ˋˎ˃ˉʷˊʰˋ˃ʰΦ ʍˋˍˈˋˇΣ ʰˉˈ ˍʹ˄ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˎˉʺˊ˅ʶ ʹ ʷ˄ʵʶʽ˅ʹ ˈˍʽ ˋʶ ˃ʰˁˊˇˉˊˈʻʶˋ˃ˇ ˇˊʾʸˇ˄ˍʰΣ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉ˂ʹ˃˃ˏˊʰˌ ʻh  

ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˇʽ ʵʺ˃ˇʽ ɮˁˍʾˇˎ ς ɰˈ˄ʽˍˋʰˌΣ ʀʹˊˇ˃ʷˊˇˎ ˁʰʽ ɮ˃˒ʽ˂ˇ˔ʾʰˌΦ ʆʰ ˉˊˇʲ˂ʺ˃ʰˍʰ 

ʰ˄ʰ˃ʷ˄ˇ˄ˍʰ̔ ̝̍̔  ˃ˈ˄ˇ ˋˍˇ ʵˎ̀˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ ʰ˂˂ʱ ˁʰʽ ˋˍˇ ʶˎ˃ʶ˄ʷˌΦ ɳˉʾˋʹˌ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉ˂ʹ˃˃ˏˊʰˌ 

ʶ˄ʵʷ˔ʶˍʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˁʰʽ ˇ ʵʺ˃ˇˌ ɮʽʴʽʱ˂ʶʽʰˌ. 

ɱʽʰ ˍʹ˄ ʵʽʶ˅ˇʵʽˁˈˍʶˊʹ ʰ˄ʱ˂ˎˋʹ ˍʹˌ ˍʱˋʹˌ ʶˁʵʺ˂˖ˋʹˌ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ʶ˅ʶˍʱˋˍʹˁʶ 

ʶˉʽˉ˂ʷˇ˄ ˁʰʽ  ̌ʰˊʽʻ˃ˈ ̩ˍ˖˄ ʹ˃ʶˊ˗˄ ˍˇˎ ʷˍˇˎ̩ ˉˇˎ ʹ ˍʽ˃ʺ ˍ́  ̩ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ 

ˍ ̌95ˇ ʁ ˁʰˍˇˋˍʹ˃ˈˊʽˇ ˍ˖˄ ˍʽ˃˗˄ ˍʹˌ ˉʶˊʽˈʵˇˎ ʰ˄ʰ˒ˇˊʱˌ όʹ˃ʷˊʶˌ ˃ʶ ˉˇ˂ˏ ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋʹ). 

 



ʃʃɳɳʄʄɹɹʊʊɳɳʄʄɳɳɹɹɮɮɼɼʁʁ  ʅʅʋʋɳɳɲɲɹɹʁʁ  ɱɱɹɹɮɮ  ʆʆɶɶɿɿ  ʃʃʄʄʁʁʅʅɮɮʄʄɾɾʁʁɱɱɶɶ  ʅʅʆʆɶɶɿɿ  ɼɼɽɽɹɹɾɾɮɮʆʆɹɹɼɼɶɶ  ɮɮɽɽɽɽɮɮɱɱɶɶ  ((ʃʃɳɳʅʅʃʃɼɼɮɮ))   
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ɶ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ʵʶʾˁˍʹ ʷʵʶʽ˅ʶ ˈˍʽ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʰ ˁʰʽ ˃ʱ˂ʽˋˍʰ ˋˍˇ ʶˎ˃ʶ˄ʷˌ ˋʶ˄ʱˊʽˇ  

ʰ˄ʰ˃ʷ˄ʶ̱ ʰʽ ˇ ˃ʶʴʰ˂ˏˍʶˊˇˌ ʰˊʽʻ˃ˈˌ ʹ˃ʁˊ̠˄  ʶˍʹˋʾ˖ˌ ˃ʶ ˉˇ˂ˏ ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋʹ. ɱʶ˄ʽˁʱ ʵʶ˄ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʴʱ˂ʹ ʵʽʰˁˏ˃ʰ˄ˋʹ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʶ˅ʶˍʰʸˈ˃ʶ˄ʶˌ ˔ˊˇ˄ʽˁʷˌ ˉʶˊʽˈʵˇˎˌΣ ˇˏˍʶ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ˋʁ ˄ʰˊʾ˖˄Φ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ʶ˄˗ 

ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˁʰʽ ̀ ˔ʹ˃h ˍʽˁʱ ˋˍˇ ʵʽʱʴ́ ʰ˃˃ʰ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾΦ 

 

ʃʾ˄ʰˁʰˌ 8: Aˊʽʻ˃̍ ˌ ʹ˃ʶˊ˗˄ ˃ʶ ̡́ ˇ˔ˈˉˍ˖ˋʹ >95ˇ ʶˁʰˍˇˋˍʹ˃ˈˊʽˇ ˍ˖˄ ˍʽ˃̠˄  ̱́ ˌ ˉʶˊʽˈʵˇˎ ʰ˄ʰ˒ˇˊɦ ̩όˉˇ˂ˏ 

ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋ́ύ,  ɹ ʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ 

 

 

 

 

 

 

 

 

ʅ˔ʺ˃ʰ 8: ʅ˔́˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍˇˎ ʰˊʽʻ̌˃ ˏʹ˃ʶˊ˗˄ ˃ʶ ̡́ ˇ˔ˈˉˍ˖ˋʹ >95ˇ ʶˁʰˍˇˋˍʹ˃ˈˊʽˇ ˍ˖˄ ˍʽ˃̠˄  ̱́ ˌ 

ˉʶˊʽˈʵˇˎ ʰ˄ʰ˒ˇˊɦ ̩όˉˇ˂ˏ ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋ́ύ,  ɹ ʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ 

 

 

ɳˉˇˉˍʽˁʱ,  ̌ʰˊʽʻ˃ˈ ̩ʹ˃ʶˊ˗˄ ˃ʶ ˉˇ˂ˏ ʲʰˊʽʱ ʲˊˇ˔ˈˉˍ˖ˋʹΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰʽ ˔ˊˇ˄ʽˁˈ ˇˊʾʸˇ˄ˍʰΣ 

ʰˉʶʽˁˇ˄ʾʸʶˍʰ̔ ˋˍˇˎˌ ˔ɦ ˊˍʶˌ ˉˇˎ h ˁˇ˂ˇˎʻˇˏ˄Υ 

 

 

ʃɳʄɹʁɲʁʅ 

ɮʄɹɸɾʁʅ ɶɾɳʄʍɿ ɾɳ ʃʁɽʇ ɰɮʄɹɮ ɰʄʁʋʁʃʆʍʅɶ 

ʅɳ ʅʋɳʅɶ ɾɳ ʆɶɿ ʃɳʄɹʁɲʁ мфус-2005 

RCP 2.6 RCP 4.5 RCP 8.5 

2011-2030 20,85 17,74 16,57 

2031-2050 17,64 18,51 18,51 

2081-2100 20,71 17,79 16,10 
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ɮʄɹɸɾʁʅ ɶɾɳʄʍɿ ɾɳ ɰʄʁʋʁʃʆʍʅɶ >95ʁ ɳɼɮʆʁʅʆɶɾʁʄɹʁ ʆʍɿ ʆɹɾʍɿ ʆɶʅ ʃɳʄɹʁɲʁʇ ɮɿɮʊʁʄɮʅ (ʃʁɽʇ ɰɮʄɹɮ ɰʄʁʋʁʃʆʍʅɶ) ς 

RCP2.6 
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ɮʄɹɸɾʁʅ ɶɾɳʄʍɿ ɾɳ ɰʄʁʋʁʃʆʍʅɶ >95ʁ ɳɼɮʆʁʅʆɶɾʁʄɹʁ ʆʍɿ ʆɹɾʍɿ ʆɶʅ ʃɳʄɹʁɲʁʇ ɮɿɮʊʁʄɮʅ (ʃʁɽʇ ɰɮʄɹɮ ɰʄʁʋʁʃʆʍʅɶ) ς 

RCP4.5 
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ɮʄɹɸɾʁʅ ɶɾɳʄʍɿ ɾɳ ɰʄʁʋʁʃʆʍʅɶ >95ʁ ɳɼɮʆʁʅʆɶɾʁʄɹʁ ʆʍɿ ʆɹɾʍɿ ʆɶʅ ʃɳʄɹʁɲʁʇ ɮɿɮʊʁʄɮʅ (ʃʁɽʇ ɰɮʄɹɮ ɰʄʁʋʁʃʆʍʅɶ) ς

RCP8.5 
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ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʵʽʶˎˊʶ˄ʺʻʹˁʰ ˄ ʶˉʾˋʹˌ ˃ʶˍȟ̡˂ʶˌ ˋˍʹ˄ ʶˉˇ˔ʽˁˈˍʹˍʰ ˍ˖˄ 

ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ˒ʰʽ˄ˈ˃ʶ˄˖˄Φ ɳ˄ʵʶʽˁˍʽˁɦ  ʰ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽ ʵʶ˄ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʰˏ˅ʹˋʹ ˋˍʹ˄ ʶˁʵʺ˂˖ˋʹ 

ˉ˂ʹ˃˃ˎˊ˗˄ ˁʰˍʱ ˍʹ ʻʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ʰ˒ˇˏ ˇ ̔ʹ˃ ʷˊʶˌ ˃ʶ ʽˋ˔ˎˊʺ ʲˊˇ˔ˈˉˍ˖ˋʹ όҔмлmm) ʻʰ hˎ ˅ʹʻˇˏ˄ 

˃ˈ˂ʽˌ ˁʰˍʱ ˃ʾʰ, ̀ ˍˇ RCP2.6 ˁ ʰʽ ʰˎˍˈ ˋʶ ˃ʰˁˊˇˉ́̍ ʻʶˋ˃ˇ ˇˊʾʸˇ˄ˍʰ (2081-2100). 

 

ʅ˔ʺ˃ʰ 9: ɾʶˍʰʲˇ˂ʺ ˍˇˎ ʰˊʽʻ˃ˇˏ ˁʰ˂ˇˁʰʽˊʽ˄˗˄ ʹ˃ʶˊ˗˄ ˃ʶ ʽˋ˔ˎˊʺ ʲˊˇ˔ˈˉˍ˖ˋʹόҔмлmm)Σ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ 

ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ  ʰˊʽʻ˃ˇˏ ˁʰ˂ˇˁʰʽˊʽ˄˗˄ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʷˍˇˌ ˃ʶ ʲˊˇ˔ˈˉˍ˖ˋʹ Ҕ 
10 mm (̔ ˋ˔ˎˊʺ ʲˊˇ˔ˈˉˍ˖ˋʹύ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ 

ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

RCP 2.6 RCP 4.5 RCP 8.5

 

ʌʇʋʄɳʅ ɳɹʅɰʁɽɳʅ κ ʃɮɱɳʆʁʅ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʰ˄ʱ˂ˎˋʹˌ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇ̔ ˕ˎ ˔ˊʷˌ ʶʽˋʲˇ˂ʷˌ ˋˍʹ˄ ʃʶˊ̔˒ʷˊʶʽʰ όʰˊʽʻ˃ ˈˌ ʹ˃ʶˊ˗˄ 

˃ʶ Tmin<0oC), ʻʰ ˃ʶʽ˖ʻˇˏ˄ ˃ʶ˂˂ˇ˄ˍʽˁʱ ˋʶ ˈ˂ʰ ˍʰ ˋʶ˄ʱˊʽʰΦ ɶ ˃ʶʾ˖ˋʹ ʻʰ ˁˎ˃ʰ˄ʻʶʾ ʰˉˈ -0,70 

ʹ˃ʷˊʶˌ ˋˍˇ RCPнΦсΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлмм-нлол ʷ˖ˌ -мрΣпо ʹ˃ʷˊʶˌ ˋˍˇ RCPуΦрΣ ˍʹ˄ ˉʶˊʾˇʵˇ нлум-2100. 

ɶ ʷ˅ʶ˂ʽ˅ʹ ˍˇˎ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ  ʵʁʾ ˁˍʹΣ ʰ˄ʱ ˋʶ˄ʱˊʽˇ ˁʰ ̔˔ˊˇ˄ʽˁʺ ˉʶˊʾ̌ ʵˇΣ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʵʽʱʴˊʰ˃˃ʰ ˁʰʽ 

ˍˇˎ̩ ˔ʱˊˍʶˌ ˉˇˎ ʰˁˇ˂ˇˎʻˇˏ˄Φ 

 

ʅ˔ʺ˃ʰ 10: ɾʶˍʰʲˇ˂ʺ ˍˇˎ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˃ʶ ʆmin < 0oCΣ ʴʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ˋʶ 
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ɾʶˍʰʲˇ˂ʺ ˁʰˍʱ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ όмфус-2005)

ɾʶˍʰʲˇ˂ʺ ʰˊʽʻ˃ˇˏ ʹ˃ʶˊ˗˄ ˃ʶ ʆmin<0oC ɹ ʽʰ ˁʱʻʶ ˋʶ˄ʱˊʽˇ ɮʊɸ ˁʰʽ 
˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʶˊʾˇʵˇ ʰ˄ʰ˒ˇˊʱˌ 

RCP 2.6 RCP 4.5 RCP 8.5
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ɾɳʆɮɰʁɽɶ ʆʁʇ ɮʄɹɸɾʁʇ ɶɾɳʄʍɿ ɾɳ ʆmin< 0oC ς RCP2.6 

   


