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ȾŮűɎɚŬɘɞ 1.  

ɃɟŮɘɜɧɠ ɇɞɡɟɘůɛɧɠ əŬɘ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ 

1.1. ȺɘůŬɔɤɔɐ      

ȼ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŬˊŮɘɚɏɠ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɖ 

ŬɜɗɟɤˊɧŰɖŰŬ ůŰɖ ůɨɔɢɟɞɜɖ Ůˊɞɢɐ. Ƀɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮˊɖɟŮɎůɞɡɜ ɏɜŬ ɛŮɔɎɚɞ 

Ůɨɟɞɠ Űɞɛɏɤɜ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ůŮ ŬɜɖůɡɢɖŰɘəɧ ɓŬɗɛɧ (Diakakis M., et 

al., 2021). ȰɜŬɠ Ŭˊɧ Űɞɡɠ ˊɘɞ əŬɘɟɘəɎ ï ŮɡŬɑůɗɖŰɞɡɠ ŰɞɛŮɑɠ ŮɑɜŬɘ ŬɡŰɧɠ Űɞɡ Űɞɡɟɘůɛɞɨ, ɞ ɞˊɞɑɞɠ 

ŬˊŬɟŰɑɕŮŰŬɘ ɛŮ Űɖ ůŮɘɟɎ Űɞɡ Ŭˊɧ ˊɞɘəɑɚŮɠ əŬŰɖɔɞɟɑŮɠ, ɛŮ ɛɘŬ Ŭˊɧ ŬɡŰɏɠ ɜŬ ŮɑɜŬɘ ɞ ɞɟŮɘɜɧɠ 

Űɞɡɟɘůɛɧɠ (Damm A. et al., 2016)  

 

 ɇɞ ɛŮɔɎɚɞ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ɞɟŮɘɜɞɨ Űɞɡɟɘůɛɞɨ ŮɑɜŬɘ ɧŰɘ ˊɟɞůŮɚəɨŮɘ ŮˊɘůəɏˊŰŮɠ ɧɚɞ Űɞ 

ɢɟɧɜɞ, əŬɗɩɠ ˊŬɟɏɢŮɘ ˊɚɖɗɩɟŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɧˊɤɠ ŮɑɜŬɘ ɖ ɞɟŮɘɓŬůɑŬ, ɖ ˊŮɕɞˊɞɟɑŬ, ɖ 

ˊɞŭɖɚŬůɑŬ, ŰŬ ůˊɞɟ ůŰɞ ɢɘɧɜɘ (ůəɘ, snowboard, ɏɚəɖɗɟɞ). ɇɞ ŮɜŭɘŬűɏɟɞɜ ŮɑɜŬɘ ˊɤɠ ŰŬ ɘŭɘŬɑŰŮɟŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞɟŮɘɜɩɜ ˊŮɟɘɞɢɩɜ (ˊ.ɢ. űɨůɖ, ɎɔɟɘŬ ɕɤɐ, ŰɞˊɞɔɟŬűɑŬ, ŭɡůɢŮɟɐɠ 

ˊɟɧůɓŬůɖ, əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ) ˊɞɡ ˊŮɟɘɞɟɑɕɞɡɜ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ Űɤɜ ˊŮɟɘɞɢɩɜ 

ŬɡŰɩɜ, ŮɑɜŬɘ Ŭəɟɘɓɩɠ ŬɡŰɎ ˊɞɡ ˊɟɞůŮɚəɨɞɡɜ Űɞɡɠ ŰɞɡɟɑůŰŮɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ (Steiger R., et 

al., 2024). ɄŮɟɘɞɢɏɠ ɧˊɤɠ ɖ ɆəŬɜŭɘɜŬɓɑŬ, ɞɘ ȯɚˊŮɘɠ, ŰŬ ɄɡɟɖɜŬɑŬ ȳɟɖ, ŰŬ ȾŬɟˊɎɗɘŬ ȳɟɖ əŬɘ ɞɘ 

ȹŮɘɜŬɟɘəɏɠ ȯɚˊŮɘɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ əŬɘ Űɖɠ ɞɟɞůŮɘɟɎɠ Űɖɠ Ʉɑɜŭɞɡ, ŬˊɞŰŮɚɞɨɜ ɘŭŬɜɘəɎ ɛɏɟɖ 

ɔɘŬ Űɖɜ Ůɝɧɟɛɖůɖ Űɤɜ Ŭɜɗɟɩˊɤɜ ˊɞɡ ˊɟɞŰɘɛɞɨɜ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɞɟŮɘɜɏɠ 

ŰɞˊɞɔɟŬűɑŮɠ.  

  

H ˊŬɔəɧůɛɘŬ ɞɘəɞɜɞɛɑŬ əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɞ əɞɛɛɎŰɘ Űɞɡ Űɞɡɟɘůɛɞɨ, ŮˊɖɟŮɎɕŮŰŬɘ ɎɛŮůŬ Ŭˊô 

Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ Űɖɠ əɎɗŮ ɢɟɞɜɘɎɠ əŬɘ ŮɝŬɟŰɎŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɞ əɚɑɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮ Űɘɠ 

ŬɚɚŬɔɏɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ůŮ ŬɡŰɧ ɛŮ Űɞ ˊɏɟŬůɛŬ Űɤɜ ɢɟɧɜɤɜ. ȼ Ⱥɡɟɩˊɖ ɛŮ ɓɎůɖ Űɖɜ 

ŰɞˊɞɔɟŬűɑŬ Űɖɠ, ŮɑɜŬɘ ɛɘŬ ɐˊŮɘɟɞɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŰɞɜɞ ɢŮɘɛŮɟɘɜɧ Űɞɡɟɘůɛɧ Ŭűɞɨ 

ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ɞɟɞůŮɘɟɏɠ əŬɘ ɔŮɜɘəɎ ˊɚɖɗɩɟŬ ɧɟŮɤɜ ˊɞɡ Ůɡɜɞɞɨɜ Űɖ ůɡůůɩɟŮɡůɖ 

ɢɘɞɜɘɞɨ əŬɘ Ůˊɞɛɏɜɤɠ Űɖ ŭɘŮɝŬɔɤɔɐ ŭɘɎűɞɟɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, Ůɜɩ Ůˊɘˊɚɏɞɜ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ 

Ŭˊɧ ˊɞɘəɘɚɞɛɞɟűɑŬ űɡůɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ ˊɟɞůŮɚəɨɞɡɜ Ůˊɘˊɚɏɞɜ Űɞɡɟɘůɛɧ. Ⱥˊɘˊɚɏɞɜ, 

ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɓɘɓɚɘɞɔɟŬűɑŬɠ ɡˊɞůŰɖɟɑɕŮɘ ˊɤɠ ɖ ɐˊŮɘɟɞɠ ŬɡŰɐ ï əŬɘ ˊɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɞɘ Ŭɚˊɘəɏɠ ˊŮɟɘɞɢɏɠ Űɖɠ ï ŮɑɜŬɘ ɡˊŮɟɓɞɚɘəɎ ŮɡŬɑůɗɖŰɖ ůŰɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, ɛɘŬɠ 
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əŬɘ ɞ ɢŮɘɛŮɟɘɜɧɠ ɞɟŮɘɜɧɠ Űɞɡɟɘůɛɧɠ Űɖɠ, ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ, ɓŬůɑɕŮŰŬɘ ůɢŮŭɧɜ 

ŬˊɞəɚŮɘůŰɘəɎ ůŰɞ ɢɘɧɜɘ (Bonzanigo L. et al., 2016).   

 

ȷˊɧ Űɞ 2003, ɞ ˊŬɔəɧůɛɘɞɠ ɃɟɔŬɜɘůɛɧɠ ɇɞɡɟɘůɛɞɨ ɎɟɢɘůŮ ɜŬ ˊɟɞŮɘŭɞˊɞɘŮɑ ɔɘŬ Űɘɠ 

ˊɘɗŬɜɏɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ůŰɞɜ ɞɟŮɘɜɧ ɢŮɘɛŮɟɘɜɧ Űɞɡɟɘůɛɧ 

(Bonzanigo 2016). ũɘŬ ɧɚɞɡɠ Űɞɡɠ ˊŬɟŬˊɎɜɤ ɚɧɔɞɡɠ ŮɑɜŬɘ ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ ɖ ůŮ ɓɎɗɞɠ 

əŬŰŬɜɧɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ əŬɘ Űɤɜ əɘɜŭɨɜɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ Űɞɡ əŬɘɟɞɨ əŬɘ Űɞɡ əɚɑɛŬŰɞɠ ůŰɞɜ ŰɞɛɏŬ ŬɡŰɧ ɛŮ ůŰɧɢɞ Űɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧ 

ůɢŮŭɘŬůɛɧ ɞɘəɞɜɞɛɘəɩɜ, ˊɞɚɘŰɘəɩɜ əŬɘ ůŰɟŬŰɖɔɘəɩɜ ŭɘŬɢŮɑɟɘůɖɠ əɘɜŭɨɜɤɜ, ŬɚɚɎ əŬɘ ůŰɖɜ ɞɟɗɐ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɘɗŬɜɩɜ ɞɘəɞɜɞɛɘəɩɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ ɛŮɚɚɞɜŰɘəɐɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ (Damm 

A. et al., 2016). 

1.2.  Ɇɢɏůɖ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ əŬɘ ɞɟŮɘɜɩɜ ˊŮɟɘɞɢɩɜ 

 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɖ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ  ɤɠ ůɖɛŬɜŰɘəɐ ŬˊŮɘɚɐ ɔɘŬ Űɘɠ ɞɟŮɘɜɏɠ 

ˊŮɟɘɞɢɏɠ ï əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɞɜ ɞɟŮɘɜɧ Űɞɡɟɘůɛɧ ï ŭɘɧŰɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ŮˊɖɟŮɎɕɞɡɜ ůŮ Űɞˊɘəɧ, 

Ůɗɜɘəɧ ŬɚɚɎ əŬɘ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ Űɖ ɕɤɘəɐ ˊŬɟŬɔɤɔɐ, Űɖɜ Űɟɞűɘəɐ ŬůűɎɚŮɘŬ, ŬəɧɛŬ əŬɘ Űɖɜ 

ˊɞɚɘŰɘůŰɘəɐ ŰŬɡŰɧŰɖŰŬ Űɖɠ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐɠ (Steiger R., et al., 2024). ɆɨɛűɤɜŬ ɛŮ ɛŮɚɚɞɜŰɘəɎ 

ůŮɜɎɟɘŬ, ɞɘ ɞɟŮɘɜɏɠ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɡɎɚɤŰŮɠ ůŰɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, ɞɘ 

ɞˊɞɑŮɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɚɚŬɔɏɠ ůŰɞɜ ɡŭɟɞɚɞɔɘəɧ əɨəɚɞ (ŬəɟŬɑŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ, ɚɘɩůɘɛɞ ˊɎɔɤɜ, 

Ŭˊɞɟɟɞɏɠ ˊɞŰŬɛɩɜ), ŬˊɩɚŮɘŬ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ɞɘəɞůɡůŰɖɛɘəɩɜ ŭɘŮɟɔŬůɘɩɜ, ɕɖɛɘɏɠ ůŰɘɠ 

Űɞˊɘəɏɠ ɞɘəɞɜɞɛɑŮɠ (ŬˊɧɗŮɛŬ ˊɧůɘɛɞɡ ɜŮɟɞɨ, ˊŬɟŬɔɤɔɐ ɡŭɟɞɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ, 

əŬŰŬɚɚɖɚɧɚɖŰŬ ŬɔɟɞŰɘəɩɜ ˊŮɟɘɞɢɩɜ) əŬɘ Ŭɜɗɟɩˊɘɜɖɠ ŬůűɎɚŮɘŬɠ (əɑɜŭɡɜɞɠ űɡůɘəɩɜ 

əŬŰŬůŰɟɞűɩɜ). ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ ůŰɖɜ ɏəɗŮůɖ Űɤɜ ˊŮɟɘɞɢɩɜ ŬɡŰɩɜ ůŰɖɜ 

ˊɟɧůűŬŰɖ əɚɘɛŬŰɘəɐ ɡˊŮɟɗɏɟɛŬɜůɖ əŬɘ ůŰɞɜ ɡɣɖɚɧ ɓŬɗɛɧ ŮɝŮɘŭɑəŮɡůɖɠ Űɧůɞ Űɤɜ űɡůɘəɩɜ ɧůɞ 

əŬɘ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ůɡůŰɖɛɎŰɤɜ (Terzi S., et al., 2018) 

1.3.  Ɇɢɏůɖ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ əŬɘ ɞɟŮɘɜɞɨ Űɞɡɟɘůɛɞɨ 

ɇŬ ɞɟŮɘɜɎ ɗɏɟŮŰɟŬ əŬɘ ɞɘ əɞɘɜɧŰɖŰŮɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɡŬɑůɗɖŰŮɠ əŬɘ ŮɡɎɚɤŰŮɠ ůŰɖɜ əɚɘɛŬŰɘəɐ 

ŬɚɚŬɔɐ. Ƀ Űɞɡɟɘůɛɧɠ ůŰɘɠ ɞɟŮɘɜɏɠ ˊŮɟɘɞɢɏɠ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŮ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ 

űɡůɘəɏɠ ˊɖɔɏɠ, ɞɘ ŮɚəɡůŰɘəɏɠ ŰɞˊɞɗŮůɑŮɠ əŬɘ ŰŬ ŬɝɘɞɗɏŬŰŬ ˊɞɡ ɧɛɤɠ ŮɑɜŬɘ ŬˊɞɛŬəɟɡůɛɏɜŬ, ŮɑŰŮ 

ɚɧɔɤ Űɞɡ ɛŮɔɎɚɞɡ ɡɣɞɛɏŰɟɞɡ əŬɘ Űɖɠ ɏɜŰɞɜɖɠ ŰɞˊɞɔɟŬűɑŬɠ, ŮɑŰŮ ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ Űɞɡɠ 

ŬˊɧůŰŬůɖɠ Ŭˊɧ ŰŬ ŬůŰɘəɎ əɏɜŰɟŬ (Steiger R., et al., 2024). Ⱥˊɑůɖɠ, ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ ɓŬůɑɕɞɡɜ 

Űɖɜ əŮɟŭɞűɞɟɑŬ Űɞɡɠ ůŰɞɜ Űɞɡɟɘůɛɧ ŮˊɖɟŮɎɕɞɜŰŬɘ ɏɛɛŮůŬ əŬɘ ɎɛŮůŬ Ŭˊɧ Űɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ. 
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(Samuel Morin, 2021). Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əŬŰɎ Űɖ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ ŬɜŬɛɏɜŮŰŬɘ 

ɜŬ ŮɑɜŬɘ əɡɟɑɤɠ ŬɟɜɖŰɘəɏɠ ɔɘŬ Űɘɠ ɛɞɟűɏɠ Űɞɡɟɘůɛɞɨ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɞ ɢɘɧɜɘ, Ůɜɩ ɔɘŬ Űɘɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŭŮ ɓŬůɑɕɞɜŰŬɘ ůŮ ɢɘɧɜɘ əŬɘ ˊɎɔɞ, ɞɘ ŮˊɘˊŰɩůŮɘɠ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ əŬɘ ɗŮŰɘəɧ 

ŬɜŰɑəŰɡˊɞ ɚɧɔɤ Űɞɡ ˊŮɟɘɞɟɘůɛɞɨ Űɤɜ ɢŬɛɖɚɩɜ ɗŮɟɛɞəɟŬůɘɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ. (Steiger R., et al., 

2024). ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ˊɞɡ ŬűɞɟɎ Űɖɜ ŮɝɎɟŰɖůɖ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŬɡŰɩɜ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ ŮɑɜŬɘ Űɞ Ŭɡɝɖɛɏɜɞ əɧůŰɞɠ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ŰŮɢɜɖŰɞɨ ɢɘɞɜɘɞɨ ůŰŬ ɢɘɞɜɞŭɟɞɛɘəɎ əɏɜŰɟŬ, 

ɧˊɞɡ Űɞ ɨɣɞɠ Űɞɡ űɡůɘəɞɨ ɢɘɞɜɘɞɨ ůŰɞ ɏŭŬűɞɠ ŭŮɜ ŮˊŬɟəŮɑ ɔɘŬ Űɖ ŭɘŮɝŬɔɤɔɐ ɢŮɘɛŮɟɘɜɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. ȰŰůɘ Űɞ ɨɣɞɠ Űɤɜ ɢɘɞɜɞˊŰɩůŮɤɜ əŬŰɎ Űɖɜ ŰɞɡɟɘůŰɘəɐ ˊŮɟɑɞŭɞ, ˊɞɡ ŮɑɜŬɘ 

ůɡɜɎɟŰɖůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ɡŮŰɞɨ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ŬɚɚɎ əŬɘ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ, ˊŬɑɕɞɡɜ əŬɗɞɟɘůŰɘəɧ 

ɟɧɚɞ ůŰɖɜ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ əɏɜŰɟɤɜ ˊɞɡ ˊŬɟɏɢɞɡɜ ɢŮɘɛŮɟɘɜɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ŰŬ ɢɘɞɜɞŭɟɞɛɘəɎ əɏɜŰɟŬ. Ⱥˊɞɛɏɜɤɠ ɡˊɎɟɢŮɘ ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ɔɘŬ Űɖɜ Ůɜɖɛɏɟɤůɖ 

Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŬɡŰɩɜ ůɢŮŰɘəɎ ɛŮ Űɞ ɟɡɗɛɧ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ůɡɛɓɎɚɚɞɡɜ ůŰɞ əɞɛɛɎŰɘ Űɞɡ Űɞɡɟɘůɛɞɨ, əŬɗɩɠ əŬɘ ůŰɞɡɠ ɟɡɗɛɞɨɠ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ɞɘ 

ˊŬɟɎɔɞɜŰŮɠ ŬɡŰɞɑ ŬɡɝɞɛŮɘɩɜɞɜŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŮˊŮɟɢɧɛŮɜɤɜ ɢɟɧɜɤɜ. (Samuel Morin, 

et al, 2021). 
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ȾŮűɎɚŬɘɞ 2.  
 
ɀŮɗɞŭɞɚɞɔɑŬ əŬɘ ȹŮŭɞɛɏɜŬ 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ɗŬ ŬɜŬűŮɟɗɞɨɜ: 

1) ȼ ũŮɤɔɟŬűɘəɐ əɎɚɡɣɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ, 

2) Ƀɘ ůŰŬɗɛɞɑ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ,  

3) Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞ əɞɛɛɎŰɘ Űɖɠ ŬɜɎɚɡůɖɠ,  

4) ɇɞ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ůɡɚɚɞɔɐ Űɤɜ ɢŬɟŰɩɜ əŬɘ Űɤɜ ůŰŬŰɘůŰɘəɩɜ ɔɘŬ 

əɎɗŮ ůŰŬɗɛɧ 

5) Ⱥ́ Ůɝɐɔɖůɖ ŭŮɘəŰɩɜ ɔɘŬ ɞɟɘůɛɏɜŮɠ ɏɜɜɞɘŮɠ ï ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

ˊŬɟŬəɎŰɤ ůŰɞ əŮűɎɚŬɘɞ Űɖɠ ŬɜɎɚɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ  

2.1  ũŮɤɔɟŬűɘəɐ əɎɚɡɣɖ 

ȼ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ ŬűɞɟɎ ŬˊɞəɚŮɘůŰɘəɎ Űɖɜ ȺɡɟɤˊŬɥəɐ ɐˊŮɘɟɞ. ȺəŰŮɑɜŮŰŬɘ Ŭˊɧ Űɖɜ 

ȺɚɚɎŭŬ əŬɘ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ūɚɩɟɘɜŬɠ ůŰɞ ɁɧŰɞ ɏɤɠ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ Buskerud ůŰɖ ɁɞɟɓɖɔɑŬ 

ůŰɞ ȸɞɟɟɎ əŬɘ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ɄɡɟɖɜŬɑɤɜ ȳɟŮɤɜ ůŰɖ ɁɧŰɘŬ ũŬɚɚɑŬ ůŰŬ ŭɡŰɘəɎ ɏɤɠ əŬɘ Űɞ 

Brasov Űɖɠ ɅɞɡɛŬɜɑŬɠ ůŰŬ ȾŬɟˊɎɗɘŬ ȳɟɖ ůŰŬ ŬɜŬŰɞɚɘəɎ. ȼ Ůˊɘɚɞɔɐ Űɖɠ Ⱥɡɟɩˊɖɠ ɤɠ ŬɜŰɘəŮɑɛŮɜɞ 

ɏɟŮɡɜŬɠ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ ůŮ 4 ɚɧɔɞɡɠ.   

¶ ȼ ȺɡɟɤˊŬɥəɐ ŰɞˊɞɔɟŬűɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ɛŮɔɎɚŮɠ ɞɟɞůŮɘɟɏɠ əŬɘ ɔŮɜɘəɎ ˊŮɟɘɞɢɏɠ 

ɛŮ ɛŮɔɎɚŬ ɡɣɧɛŮŰɟŬ ˊɞɡ ˊɟɞůŮɚəɨɞɡɜ ˊɞɚɨ Űɞɡɟɘůɛɧ  

¶ ȼ Ŭɡɝɖɛɏɜɖ ŰɞɡɟɘůŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰŬ ɞɟŮɘɜɎ ɗɏɟŮŰɟŬ Űɖɠ ɖˊŮɑɟɞɡ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ 

ɛɧɜɞ ůŮ əɧůɛɞ Ŭˊɧ Űɖɜ Ⱥɡɟɩˊɖ ŬɚɚɎ əŬɘ ŮəŬŰɞɛɛɨɟɘŬ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ Űɖɜ 

ŮˊɘůəɏˊŰɞɜŰŬɘ əɎɗŮ ɢɟɧɜɞ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ  

¶ ȼ Ⱥɡɟɩˊɖ ŬˊɞŰŮɚŮɑ ɘŭŬɜɘəɧ ŬɜŰɘəŮɑɛŮɜɞ ɏɟŮɡɜŬɠ ɚɧɔɤ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ Űɖɠ ɗɏůɖɠ ˊɞɡ 

ŮɛˊŮɟɘɏɢŮɘ ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘɟɟŮˊŮɑɠ ůŰɘɠ əɚɘɛŬŰɘəɏɠ ŬɚɚŬɔɏɠ, ɛŮ ɓɎůɖ ˊɎɜŰŬ 

Űɘɠ ˊɟɞɓɚɏɣŮɘɠ Ŭˊɧ ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ɛɞɜŰɏɚŬ. 
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¶ ɈˊɎɟɢŮɘ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ŮˊɘɢŮɘɟɐůŮɤɜ ˊɞɡ ɓŬůɑɕɞɡɜ Űɖɜ əŮɟŭɞűɞɟɑŬ Űɞɡɠ ůŰɞɜ ɞɟŮɘɜɧ 

Űɞɡɟɘůɛɧ  

2.2  ɆŰŬɗɛɞɑ ɀŮɚɏŰɖɠ 

ȰɔɘɜŮ Ůˊɘɚɞɔɐ 6 ůŰŬɗɛɩɜ ɛɏůŬ ůŰɖɜ Ⱥɡɟɩˊɖ ɛŮ ɓŬůɘəɧ əɟɘŰɐɟɘɞ Űɖɜ, ɧůɞ Űɞ ŭɡɜŬŰɧɜ, 

əŬɚɨŰŮɟɖ ɔŮɤɔɟŬűɘəɐ əɎɚɡɣɖ ɧɚɖɠ Űɖɠ ɖˊŮɑɟɞɡ . ȺˊɘɚɏɢɗɖəŬɜ ˊŮɟɘɞɢɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɘɠ 

ɛŮɔŬɚɨŰŮɟŮɠ ŮɡɟɤˊŬɥəɏɠ ɞɟɞůŮɘɟɏɠ, ˊŮɟɘɞɢɏɠ ůŮ ɛŮɔɎɚŬ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ ŰɞɡɟɘůŰɘəɐ əɑɜɖůɖ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůɨɛűɤɜŬ əŬɘ ɛŮ Űɖɜ ŮɘəɧɜŬ 2.1 

ɞɘ ůŰŬɗɛɞɑ ŮɑɜŬɘ ɞɘ Ůɝɐɠ:  

I. ɇɞ Bielski ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɄɞɚɤɜɑŬɠ ůŰɞ ɓɧɟŮɘɞ əɞɛɛɎŰɘ Űɤɜ ȾŬɟˊɎɗɘɤɜ ȳɟŮɤɜ ɛŮ 

ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ ŰŬ 1417 ɛɏŰɟŬ  

II. ɇɞ Brasov ůŰɖɜ ɅɞɡɛŬɜɑŬ ůŰɞ ɜɧŰɘɞ Ɏəɟɞ Űɤɜ ȾŬɟˊɎɗɘɤɜ ȳɟŮɤɜ ɛŮ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ 

ůŰŬ 1783 ɛɏŰɟŬ  

III. ɇɞ Buskerud Űɖɠ ɁɞɟɓɖɔɑŬɠ ůŰɖɜ ɆəŬɜŭɘɜŬɓɘəɐ ɉŮɟůɧɜɖůɞ ɛŮ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ ůŰŬ 

1450 ɛɏŰɟŬ  

IV. Ƀ ůŰŬɗɛɧɠ Hautes ï Pyrenees ůŰɖ ɁɧŰɘŬ ũŬɚɚɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ɄɡɟɖɜŬɑɤɜ ȳɟŮɤɜ ɛŮ 

ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ ůŰŬ 2528 ɛɏŰɟŬ  

V. ȼ ˊŮɟɘɞɢɐ Sondrio ůŰɖ ȸɧɟŮɘŬ ȽŰŬɚɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ȯɚˊŮɤɜ ɛŮ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ ůŰŬ 

3450 ɛɏŰɟŬ  
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  VI.      ȼ ˊŮɟɘɞɢɐ Űɖɠ ūɚɩɟɘɜŬɠ ůŰɖɜ ȺɚɚɎŭŬ ˊɞɡ ŬˊɞŰŮɚŮɑ ˊɟɞɏəŰŬůɖ Űɤɜ ȹŮɘɜŬɟɘəɩɜ ȯɚˊŮɤɜ 

ɛŮ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ ůŰŬ 1650 ɛɏŰɟŬ 

2.3. ȹŮɑəŰŮɠ əŬɘ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ 

ũɑɜŮŰŬɘ ɢɟɐůɖ 5 əɚɘɛŬŰɞɚɞɔɘəɩɜ ŭŮɘəŰɩɜ ɛŮ ɓɎůɖ Űɖɜ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɞɡɠ ůŰɞ əɞɛɛɎŰɘ Űɞɡ 

ɞɟŮɘɜɞɨ Űɞɡɟɘůɛɞɨ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ůŮɘɟɎ ˊɞɡ ŬɡŰɞɑ ɛŮɚŮŰɩɜŰŬɘ ůŰɞ əɞɛɛɎŰɘ Űɖɠ ŬɜɎɚɡůɖɠ ɞɘ 

ŭŮɑəŰŮɠ ŬɡŰɞɑ ŮɑɜŬɘ:  

¶ ɀɏůɖ ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ  

¶ ɉŮɘɛŮɟɘɜɧɠ ɈŮŰɧɠ  

¶ ɉŮɘɛŮɟɘɜɐ ɉɘɞɜɧˊŰɤůɖ  

¶ ȼɛɏɟŮɠ ɛŮ ɨɣɞɠ ɢɘɞɜɘɞɨ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ Űɤɜ 30 ŮəŬŰɞůŰɩɜ  

¶ ȹɘɎɟəŮɘŬ ɢŮɘɛŮɟɘɜɐɠ ŰɞɡɟɘůŰɘəɐɠ ˊŮɟɘɧŭɞɡ  

ȼ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ ŬűɞɟɎ ŰŬ əɚɘɛŬŰɞɚɞɔɘəɎ ůŮɜɎɟɘŬ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ əŬɘ ŰŬ ɡɣɞɛŮŰɟɘəɎ 

ŮˊɑˊŮŭŬ ůŰŬ ɞˊɞɑŬ ɏɔɘɜŮ ɖ ŬɜɎɚɡůɖ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɏɔɘɜŮ Ůˊɘɚɞɔɐ 2 ůŮɜŬɟɑɤɜ Űɞɡ RCP 4.5 

əŬɘ RCP 8.5 (REPRESENTATIVE CONCENTRATION PATHWAY) ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɗŮɟɛɞəɖˊɘəɩɜ ŬŮɟɑɤɜ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 21ɞɡ ŬɘɩɜŬ, ɛŮ 

ȺɘəɧɜŬ 2.1 Ƀɘ 6 ŮˊɘɚŮɔɛɏɜŮɠ ˊŮɟɘɞɢɏɠ ɛŮ ɞɟŮɘɜɧ Űɞɡɟɘůɛɧ ůŰɖɜ Ⱥɡɟɩˊɖ. 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

23 

Űɞ ˊɟɩŰɞ ɜŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ŮɜŭɘɎɛŮůɞ ůŮɜɎɟɘɞ əŬɘ Űɞ ŰŮɚŮɡŰŬɑɞ ɤɠ ɡɣɖɚɩɜ Ůəˊɞɛˊɩɜ ɐ 

çŬˊŬɘůɘɧŭɞɝɞè ůŮɜɎɟɘɞ. ɀŮ ɓɎůɖ ŬɡŰɎ ŰŬ ůŮɜɎɟɘŬ ɏɔɘɜŮ ŭɘŬɢɤɟɘůɛɧɠ ůŮ 4 ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ 

ɛŮ ˊɟɩŰɖ Űɖɜ ˊŬɟŮɚɗɞɜŰɘəɐ ˊŮɟɑɞŭɞ Ŭˊɧ Űɞ 1986 ɏɤɠ Űɞ 2005  ́ Ɏɜɤ ůŰɖɜ ɞˊɞɑŬ  ɗŬ ůɡɔəɟɘɗɞɨɜ 

ɞɘ ɡˊɧɚɞɘˊŮɠ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ əɚɘɛŬŰɞɚɞɔɘəɩɜ ŭŮɘəŰɩɜ.   

a. 1986-2005 : ȽůŰɞɟɘəɐ ˊŮɟɑɞŭɞɠ ɛŮ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ   

b. 2021-2040 : ȷɟɢɐ 21ɞɡ ŬɘɩɜŬ  

c. 2041-2060 : ɀɏůɞ 21ɞɡ  ŬɘɩɜŬ  

d. 2081-2100 : ɇɏɚɞɠ 21ɞɡ ŬɘɩɜŬ  

2.4. ɄɟɧɔɟŬɛɛŬ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ 

ȼ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ɢŬɟŰɩɜ, ɧˊɤɠ əŬɘ ɖ ůɡɚɚɞɔɐ Űɤɜ ŬɟɘɗɛɖŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ɏɔɘɜŬɜ ɛŮ Űɞ ŭɘŬŭɘəŰɡŬəɧ ˊɟɧɔɟŬɛɛŬ Copernicus Climate Change Service (C3S - 

https://climate.copernicus.eu/).  

Ƀɘ ˊɑɜŬəŮɠ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ŭɘŬɔɟŬɛɛɎŰɤɜ ɏɔɘɜŬɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ 

Microsoft Excel Űɞɡ ˊŬəɏŰɞɡ Office365.  

2.5. ȺˊŮɝɐɔɖůɖ ŭŮɘəŰɩɜ əŬɘ ɞɟɘůɛɩɜ 

RCP 4.5 : ȺɜŭɘɎɛŮůɞ əɚɘɛŬŰɞɚɞɔɘəɧ ůŮɜɎɟɘɞ ůɡɔəŮɜŰɟɩůŮɤɜ ɗŮɟɛɞəɖˊɘəɩɜ ŬŮɟɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ.  

RCP 8.5: ȾɚɘɛŬŰɞɚɞɔɘəɧ ůŮɜɎɟɘɞ ɡɣɖɚɩɜ ůɡɔəŮɜŰɟɩůŮɤɜ ɗŮɟɛɞəɖˊɘəɩɜ ŬŮɟɑɤɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ ɐ Ŭɚɚɘɩɠ çŬˊŬɘůɘɧŭɞɝɞè ůŮɜɎɟɘɞ.  

ɇ: ɀɏůɖ ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ əɞɜŰɎ ůŰɖɜ ŮˊɘűɎɜŮɘŬ  

PRECIPITATION: ɉŮɘɛŮɟɘɜɧɠ ɡŮŰɧɠ  

RECENT: ɇɘɛɏɠ Űɖɠ ɘůŰɞɟɘəɐɠ ˊŮɟɘɧŭɞɡ 1986 ï 2005  

NEAR: ɇɘɛɏɠ ˊŮɟɘɧŭɞɡ 2021 ï 2040 ɔɘŬ Űɞ ŬɜŰɑůŰɞɘɢɞ əɚɘɛŬŰɞɚɞɔɘəɧ ůŮɜɎɟɘɞ  

MID: ɇɘɛɏɠ ˊŮɟɘɧŭɞɡ 2041 ï 2060 ɔɘŬ Űɞ ŬɜŰɑůŰɞɘɢɞ əɚɘɛŬŰɞɚɞɔɘəɧ ůŮɜɎɟɘɞ  

END : ɇɘɛɏɠ ˊŮɟɘɧŭɞɡ 2080 ï 2100 ɔɘŬ Űɞ ŬɜŰɑůŰɞɘɢɞ əɚɘɛŬŰɞɚɞɔɘəɧ ůŮɜɎɟɘɞ  

PERC_DIF: Ⱥˊɑ Űɘɠ ŮəŬŰɧ ŭɘŬűɞɟɎ Űɖɠ Űɘɛɐɠ óôRECENTôô Ŭˊɧ Űɖɜ Űɘɛɐ óôEND 4.5 (ɐ END 8.5)  

SNOWFALL: ɉŮɘɛŮɟɘɜɐ ɉɘɞɜɧˊŰɤůɖ  

DAYS WITH SNOW DEPTH ABOVE THRESHOLD: ȼɛɏɟŮɠ ɛŮ ɨɣɞɠ ɢɘɞɜɘɞɨ ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ 

Űɤɜ 30 ŮəŬŰɞůŰɩɜ  

SEASON DAYS: ȹɘɎɟəŮɘŬ ɢŮɘɛŮɟɘɜɐɠ ŰɞɡɟɘůŰɘəɐɠ ˊŮɟɘɧŭɞɡ  

https://climate.copernicus.eu/
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ȾŮűɎɚŬɘɞ 3. ȷɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ 

3.1 ȺɜɧŰɖŰŬ 1: ŪŮɟɛɞəɟŬůɑŬ  

ȼ ɗŮɟɛɞəɟŬůɑŬ ŬˊɞŰŮɚŮɑ əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ ůŰɖɜ ɟɡɗɛɧ Ůɝɏɚɘɝɖɠ ŬɚɚɎ əŬɘ ůŰɖɜ 

ɏɜŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ŮɑɜŬɘ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ɖ 

ɛŮɚɏŰɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɘɠ ŮˊɘɚŮɔɛɏɜŮɠ ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ, ůŰɖ ɢɟɞɜɘəɐ 

ˊŮɟɑɞŭɞ Ůɜɧɠ ŬɘɩɜŬ, ɛŮ ɏŰɞɠ ŬɜŬűɞɟɎɠ Űɞ 1986. ɄŬɟŬəɎŰɤ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ɛŮ 

ɛɞɟűɐ ɢŬɟŰɩɜ əŬɘ ŭɘŬɔɟŬɛɛɎŰɤɜ, ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ ŬɚɚŬɔɏɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ ɏɝɘ (6) 

ůŰŬɗɛɞɨɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ůŮ ŰɏůůŮɟŬ (4) ŭɘŬűɞɟŮŰɘəɎ ɡɣɞɛŮŰɟɘəɎ ŮˊɑˊŮŭŬ, ůɨɛűɤɜŬ ɛŮ ŰŬ 

ůŮɜɎɟɘŬ RCP 4.5 əŬɘ RCP 8.5. ɆŰɞ Űɏɚɞɠ əɎɗŮ ɡɣɞɛŮŰɟɘəɞɨ Ůˊɘˊɏŭɞɡ ɗŬ ɔɑɜŮŰŬɘ ůɨɔəɟɘůɖ Űɖɠ 

ŭɘŬəɨɛŬɜůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ (2) ůŮɜŬɟɑɤɜ. 

 

3.1.1 ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 
1000ɛ. 

ȳůɞɜ ŬűɞɟɎ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞɘ 

ɢŬɛɖɚɧŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖ ˊŮɟɘɞɢɐ Űɖɠ ɆəŬɜŭɘɜŬɓɑŬɠ, Ůɜɩ ɞɘ ɡɣɖɚɧŰŮɟŮɠ ůŰɖ 

ˊŮɟɘɞɢɐ Űɖɠ ɜɧŰɘŬɠ Ⱥɡɟɩˊɖɠ. ɆɨɛűɤɜŬ ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.1 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.1 ˊɟɞəɨˊŰŮɘ 

ɧŰɘ ɔɘŬ əɎɗŮ ůŰŬɗɛɧ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ əŬŰɎ 2 ɛɞɜɎŭŮɠ Űɖɠ 

əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ. ȺɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɞ ůŰŬɗɛɧ Űɖɠ ɘɓɖɟɘəɐɠ 

ɢŮɟůɞɜɐůɞɡ ˊɞɡ ŮɑɜŬɘ əŬɘ ɞ ɗŮɟɛɧŰŮɟɞɠ ůŰŬɗɛɧɠ ɖ ɗŮɟɛɞəɟŬůɑŬ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ɘůŰɞɟɘəɐɠ 

ˊŮɟɘɧŭɞɡ ŮɑɜŬɘ 5ɞC əŬɘ ůŰŬŭɘŬəɎ ŬɡɝɎɜŮɘ ůŰɞɡɠ 7 ɞC Űɞ 2100. ȷɜŰɑɗŮŰŬ, ɞ ůŰŬɗɛɧɠ Űɖɠ 

ɆəŬɜŭɘɜŬɓɑŬɠ ŮɛűŬɜɑɕŮɘ ɗŮɟɛɞəɟŬůɑŮɠ ɛɘəɟɧŰŮɟŮɠ Űɞɡ ɛɖŭŮɜɧɠ, ɛŮ -6 ɞC ůŰɖɜ ɘůŰɞɟɘəɐ ˊŮɟɑɞŭɞ 

əŬɘ -4 ɞC ůŰɞ Űɏɚɞɠ Űɞɡ ŬɘɩɜŬ.   
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1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 1 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 4.5. 
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ȹɘɎɔɟŬɛɛŬ 3.1 1 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 
1000ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 

 

 

 

ɄɑɜŬəŬɠ 3.1 1 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. ůɨɛűɤɜŬ ɛŮ ŰŬ 
ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARI
O 

BIELSK
I 

BRASO
V 

BUSKERU
D 

HAUTES-
PYRENEES 

SONDRI
O 

FLORIN
A 

RECENT -1 0 -6 5 2 3 

NEAR 4.5 0 1 -5 6 3 4 

MID 4.5 0 2 -5 6 3 4 

END 4.5 1 2 -4 7 4 5 
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3.1.2 ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 
1000ɛ. 

 

 

1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 2 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 8.5. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5, ɖ ɔŮɜɘəɐ ɢɤɟɘəɐ ŮɘəɧɜŬ ŭŮɜ ɛŮŰŬɓɎɚɚŮŰŬɘ, ɛŮ Űɘɠ 

ɢŬɛɖɚɧŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰŬ ɛŮɔɎɚŬ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ əŬɘ Űɘɠ ɗŮɟɛɧŰŮɟŮɠ 

ůŰŬ ɛɘəɟɎ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ Űɖɠ Ⱥɡɟɩˊɖɠ. ȼ ɢɟɞɜɘəɐ ɧɛɤɠ ŬˊŮɘəɧɜɘůɖ Űɤɜ ɗŮɟɛɞəɟŬůɘɩɜ 

ˊŬɟɞɡůɘɎɕŮɘ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ, ɛŮ ŬɡɝɐůŮɘɠ Űɖɠ ŰɎɝɖɠ Űɤɜ 5 ɓŬɗɛɩɜ əŮɚůɑɞɡ. ȺɘŭɘəɧŰŮɟŬ, ɖ 

ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ ɗŮɟɛɞəɟŬůɑŬɠ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞɡɠ ůŰŬɗɛɞɨɠ BRASOV əŬɘ FLORINA, Ůɜɩ 
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ůŰɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ůŰŬɗɛɞɨɠ ɖ Ŭɨɝɖůɖ ŬɡŰɐ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŰɞɡɠ 4 ɓŬɗɛɞɨɠ ȾŮɚůɑɞɡ ɛɏɢɟɘ Űɞ 

Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ. ɇɞɜɑɕŮŰŬɘ ŭŮ ɧŰɘ ɖ Ŭɨɝɖůɖ ŬɡŰɐ, ůŰɞ ůŮɜɎɟɘɞ RCP 8.5 ŮɜŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞ 

ɛɏůɞ Űɞɡ ŬɘɩɜŬ əŬɘ ɛŮŰɎ (ɄɑɜŬəŬɠ 3.1.2 əŬɘ ɆɢɐɛŬ 3.1.2) 

 

 

 

 

ɄɑɜŬəŬɠ 3.1 2 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. ůɨɛűɤɜŬ ɛŮ ŰŬ 
ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus 

 

 

 

 

PERIOD/ 
SCENARIO 

BIELSKI 
BRASO

V 
BUSKERUD 

HAUTES-
PYRENEES 

SONDRIO FLORINA 

RECENT -1 0 -6 5 2 3 

NEAR 8.5 0 1 -5 6 3 4 

MID 8.5 1 2 -4 7 3 5 

END 8.5 3 5 -2 9 6 8 

-10

-5

0

5

10

RECENT NEAR 8.5 MID 8.5 END 8.5

°C

T at 1000m

BIELSKI

BRASOV

BUSKERUD

HAUTES-PYRENEES

SONDRIO

FLORINA

ȹɘɎɔɟŬɛɛŬ 3.1 2 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 1000ɛ. ɔɘŬ 
Űɞ ůŮɜɎɟɘɞ RCP 8.5. 
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3.1.3 Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ ůŮɜŬɟɑɤɜ ɔɘŬ ŰŬ 1000ɛ 

 

  

  

  

  

ɆɢɐɛŬ 3.1 3 Ɇɨɔəɟɘůɖ ůŮɜŬɟɑɤɜ RCP 4.5 əŬɘ RCP 8.5 ůɢŮŰɘəɎ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ 

Űɤɜ 1000ɛ. 
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ɆɡɔəɟɑɜɞɜŰŬɠ ŰŬ 2 ůŮɜɎɟɘŬ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 3.1.3, ŮɑɜŬɘ űŬɜŮɟɧ ˊɤɠ ɛŮŰɎ Űɖɜ 

ɘůŰɞɟɘəɐ ˊŮɟɑɞŭɞ (1986-2005) ɧˊɞɡ ɧɚɞɘ ɞɘ ůŰŬɗɛɞɑ ŮɛűŬɜɑɕɞɡɜ ˊŬɟɧɛɞɘŬ ŬɡɝɖŰɘəɐ ˊɞɟŮɑŬ, ŰŬ 

ŭɨɞ ŮˊɘɚŮɔɛɏɜŬ ůŮɜɎɟɘŬ əɘɜɞɨɜŰŬɘ ŭɘŬűɞɟŮŰɘəɎ ŬɜɎɚɞɔŬ ɛŮ Űɞ ůŰŬɗɛɧ. ȺɘŭɘəɧŰŮɟŬ, ɞɘ ůŰŬɗɛɞɑ 

Florina, Hautes-Pyrenees, Buskerud əŬɘ Bielski ŮɛűŬɜɑɕɞɡɜ ˊŬɟɧɛɞɘŬ ůɡɛˊŮɟɘűɞɟɎ ɛŮ Űɞ 

ůŮɜɎɟɘɞ 4.5 ɜŬ ŮɛűŬɜɑɕŮɘ ɛɑŬ ůŰŬɗŮɟɞˊɞɑɖůɖ Űɖɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űo ɛɏůo Űɖɠ 

ɢɟɞɜɘəɐɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ. ɆŰɞ Űɏɚɞɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ ɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 8.5 ŮɑɜŬɘ ɛŮ ɛŮɔŬɚɨŰŮɟɞ ɟɡɗɛɧ. ȷɜŰɑɗŮŰŬ ɞɘ ůŰŬɗɛɞɑ Sondrio and Brasov 

ŮɛűŬɜɑɕɞɡɜ Űɖɜ ɑŭɘŬ ůŰŬɗŮɟɐ ˊɞɟŮɑŬ ůŰŬ ɛɏůŬ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ Ůɜɩ ɖ ɗŮɟɛɞəɟŬůɑŬ ŬɡɝɎɜŮɘ 

ɛŮ ŭɘŬűɞɟŮŰɘəɧ ɟɡɗɛɧ Ŭˊɧ Űɞ 2081 əŬɘ ɛŮŰɎ.    
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3.1.4 ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 
1500ɛ.  

 

 

1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 4 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 4.5. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ůɨɛűɤɜŬ 

ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.3 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.3 ˊɤɠ ɖ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ ůŰŬɗɛɧ Űɖɠ ɆəŬɜŭɘɜŬɓɑŬɠ (3 ɓŬɗɛɞɑ ȾŮɚůɑɞɡ) Ůɜɩ ɔɘŬ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ůŰŬɗɛɞɨɠ 

ŬɡŰɐ ɖ Ŭɨɝɖůɖ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɘɠ 1 ɛŮ 2 ɛɞɜɎŭŮɠ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ.  
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ȹɘɎɔɟŬɛɛŬ 3.1 3 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 
1500ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5.  

 

 

ɄɑɜŬəŬɠ 3.1 3 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. ůɨɛűɤɜŬ ɛŮ ŰŬ 
ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO 

BRASOV BUSKERUD HAUTES-PYRENEES SONDRIO FLORINA 

RECENT -3 -9 3 1 0 

NEAR 4.5 -2 -8 4 1 1 

MID 4.5 -1 -7 4 2 1 

END 4.5 -1 -6 4 2 2 

 

 

 

 

 

 

 

 

 

-10

-5

0

5

10

RECENT NEAR 4.5 MID 4.5 END 4.5

°C

T at 1500m

BRASOV

BUSKERUD

HAUTES-PYRENEES

SONDRIO

FLORINA
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3.1.5 ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 
1500ɛ 

 

 

1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 5 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 8.5. 

ɆɡɜŮɢɑɕɞɜŰŬɠ ůŰɞ ůŮɜɎɟɘɞ RCP 8.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ůɨɛűɤɜŬ 

ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.4 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.4 ˊɤɠ ɖ ɛŮɔŬɚɨŰŮɟŮɠ ŬɡɝɐůŮɘɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɡɠ ůŰŬɗɛɧ Űɖɠ ɆəŬɜŭɘɜŬɓɑŬɠ əŬɘ Űɖɠ ɅɞɡɛŬɜɑŬɠ əŬɘ Ŭɔɔɑɕɞɡɜ Űɞɡɠ 5 ɓŬɗɛɞɨɠ 

ȾŮɚůɑɞɡ Ůɜɩ ɔɘŬ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ůŰŬɗɛɞɨɠ ́ɞɡ ɓɟɑůəɞɜŰŬɘ ɁɞŰɘɧŰŮɟŬ ůŰɖɜ Ⱥɡɟɩˊɖ ŬɡŰɐ ɖ 

Ŭɨɝɖůɖ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɘɠ 3 ɛŮ 4 ɛɞɜɎŭŮɠ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ. 
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ȹɘɎɔɟŬɛɛŬ 3.1 4 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 
1500ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 

 

 

ɄɑɜŬəŬɠ 3.1 4 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. ůɨɛűɤɜŬ ɛŮ ŰŬ 
ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SCENARI
O 

BRASO
V 

BUSKERU
D 

HAUTES-
PYRENEES 

SONDRI
O 

FLORIN
A 

RECENT -3 -9 3 1 0 

NEAR 8.5 -2 -8 4 1 1 

MID 8.5 -1 -7 4 2 2 

END 8.5 2 -4 6 5 4 

 

 

 

 

 

 

 

 

 

 

-10
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0

5
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RECENT NEAR 8.5 MID 8.5 END 8.5

°C

T at 1500m

BRASOV

BUSKERUD

HAUTES-PYRENEES

SONDRIO

FLORINA
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3.1.6 Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ ůŮɜŬɟɑɤɜ ɔɘŬ ŰŬ 1500ɛ 

 

 

 

 

 

 

 

 

 

 

 

  

ɆɢɐɛŬ 3.1 6. Ɇɨɔəɟɘůɖ ůŮɜŬɟɑɤɜ RCP 4.5 əŬɘ RCP 8.5 ůɢŮŰɘəɎ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ 

Űɤɜ 1500ɛ. 
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ɆɡɔəɟɑɜɞɜŰŬɠ ŰŬ 2 ůŮɜɎɟɘŬ ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 3.1.6 ˊŬɟŬŰɖɟŮɑŰŬɘ ůɡɜɏɢŮɘŬ Űɖɠ 

ŬɡɝɖŰɘəɐɠ ˊɞɟŮɑŬɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɧˊɤɠ əŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ, ɖ ɞˊɞɑŬ əŬɘ ůŮ 

ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ əɎɗŮ ůŰŬɗɛɧ. ȺɘŭɘəɧŰŮɟŬ, ɞɘ ůŰŬɗɛɞɑ 

Brasov, Hautes-Pyrenees, əŬɘ Sondrio  ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 4.5 ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘəɟɏɠ 

ɛŮŰŬɓɞɚɏɠ ɏɤɠ Űo ɛɏůo Űɖɠ ɢɟɞɜɘəɐɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ əŬɘ ɛŮŰɏˊŮɘŰŬ űŬɑɜŮŰŬɘ ɜŬ ŭɘŬŰɖɟɞɨɜ 

ůŰŬɗŮɟɏɠ Űɘɛɏɠ. Ƀɘ ůŰŬɗɛɞɑ Florina əŬɘ Buskerud ůŮ ŬɜŰɑɗŮůɖ, Ŭəɞɚɞɡɗɞɨɜ ŬɡɝɖŰɘəɐ ˊɞɟŮɑŬ ɏɤɠ 

Űɞ 2100  ȼ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 8.5, ŮɑɜŬɘ ɛŮ ɛŮɔŬɚɨŰŮɟɞ ɟɡɗɛɧ əŬɘ 

ɔɘŬ Űɞɡɠ 5 ůŰŬɗɛɞɨɠ Ŭˊɧ Űɞ ɛɏůɞ Űɞɡ ŬɘɩɜŬ əŬɘ ɛŮŰɎ.  
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3.1.7 ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 
2000ɛ 

 

 

1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 7 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 4.5 

.ɆɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ, ɛŮ ɓɎůɖ Űɞ ŭɘɎɔɟŬɛɛŬ 

3.1.5 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.5 ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ ɖ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰɞ ůŰŬɗɛɧ Űɤɜ ȯɚˊŮɤɜ əŬɘ űɗɎɜŮɘ Űɘɠ 4 ɛɞɜɎŭŮɠ Ůɜɩ ɔɘŬ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ 2 ůŰŬɗɛɞɨɠ ˊɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɡɣɧɛŮŰɟɞ ŬɡŰɐ ɖ Ŭɨɝɖůɖ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 2 ɛɞɜɎŭɤɜ. 
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ȹɘɎɔɟŬɛɛŬ 3.1 5 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 3 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 
2000ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 

 

 

ɄɑɜŬəŬɠ 3.1 5 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 3 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SCENARIO BRASOV HAUTES-PYRENEES SONDRIO 

RECENT -5 -1 -3 

NEAR 4.5 -4 0 -2 

MID 4.5 -4 0 -1 

END 4.5 -3 1 -1 
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RECENT NEAR 4.5 MID 4.5 END 4.5
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3.1.8. ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ 

 

 

1986-2005 2021-2040 

  
2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 8 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 8.5. 

 

 ɇɞ ůŮɜɎɟɘɞ RCP 8.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ, ůɨɛűɤɜŬ ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.6 əŬɘ 

Űɞɜ ˊɑɜŬəŬ 3.1.6 ˊɟɞɛɖɜɨŮɘ əŬɘ ˊɎɚɘ ˊɤɠ ɖ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɗŬ ŮɛűŬɜɘůŰŮɑ 

ůŰɞ ůŰŬɗɛɧ Űɤɜ ȯɚˊŮɤɜ ůŰɞ Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ əŬɘ ɗŬ űɗɎůŮɘ Űɘɠ 4 ɛɞɜɎŭŮɠ Ůɜɩ ɔɘŬ Űɞɡɠ 

ɡˊɧɚɞɘˊɞɡɠ 2 ůŰŬɗɛɞɨɠ ɖ ŭɘŬűɞɟɞˊɞɑɖůɖ ŬɡŰɐ ůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ Ŭɨɝɖůɖ əŬŰɎ 4 

ɓŬɗɛɞɨɠ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ. 
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ȹɘɎɔɟŬɛɛŬ 3.1 6 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 3 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 
2000ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 

 

 

 

ɄɑɜŬəŬɠ 3.1 6 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 3 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SCENARIO BRASOV HAUTES-PYRENEES SONDRIO 

RECENT -5 -1 -3 

NEAR 8.5 -4 0 -2 

MID 8.5 -3 1 -1 

END 8.5 -1 3 2 
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3.1.9. Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ ůŮɜŬɟɑɤɜ ɔɘŬ ŰŬ 2000ɛ 

 

 

 

 

ɆɢɐɛŬ 3.1 9 Ɇɨɔəɟɘůɖ ůŮɜŬɟɑɤɜ RCP 4.5 əŬɘ RCP 8.5 ůɢŮŰɘəɎ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ. 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

42 

ɆŰŬ 2 ůŮɜɎɟɘŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆɢɐɛŬ 3.1.9 ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ŬɡɝɖŰɘəɐ ˊɞɟŮɑŬ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɖɠ 3 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ůŰŬɗɛɞɑ Brasov əŬɘ Hautes-

Pyrenees  ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 4.5 ˊŬɟɞɡůɘɎɕɞɡɜ ůɡɜɏɢŮɘŬ ůŰɖɜ ˊɞɟŮɑŬ ɗɏɟɛŬɜůɖɠ Űɖɠ, Ůɜɩ 

ɞ ůŰŬɗɛɧɠ Sondrio űŬɑɜŮŰŬɘ ɜŬ ůŰŬɗŮɟɞˊɞɘŮɑŰŬɘ Űɖɠ ŰŬ Űɏɚɖ Űɞɡ 21ɞɡ ŬɘɩɜŬ. ɆŰɞ ůŮɜɎɟɘɞ 8.5 

ŬɜŰɑɗŮŰŬ, ɡˊɎɟɢŮɘ ˊŮɟŬɘŰɏɟɤ Ŭɨɝɖůɖ ůŰɞ ɟɡɗɛɧ ɗɏɟɛŬɜůɖɠ Ŭˊɧ Űɞ 2060 əŬɘ ɛŮŰɎ əŬɘ ɔɘŬ Űɖɠ 3 

ůŰŬɗɛɞɨɠ əɎŰɘ Űɞ ɞˊɞɑɞ űŬɑɜŮŰŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůŰɖɜ ŬɚɚŬɔɐ Űɖɠ əɚɑůɖɠ Űɖɠ ŮɡɗŮɑŬɠ ůŰɞ ɆɢɐɛŬ 

3.1.9 (ˊɞɟŰɞəŬɚɑ ɔɟŬɛɛɐ).   

 

 

 

 

 

 

 

 

 

3.1.10. ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ 

 

 

1986-2005 2021-2040 
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2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.1 10 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 4.5. 

 

ɆŰɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ ɡˊɎɟɢɞɡɜ ɛɧɜɞ 2 ůŰŬɗɛɞɑ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ŮɑɜŬɘ ɞ ůŰŬɗɛɧɠ Sondrio ůŰɘɠ ȯɚˊŮɘɠ əŬɘ ɞ ůŰŬɗɛɧɠ Hautes ï Pyrenees ůŰŬ 

ɄɡɟɖɜŬɑŬ ȳɟɖ. ɀŮ ɓɎůɖ ɚɞɘˊɧɜ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.7 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.7  əŬɘ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ 

ɖ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 2 ɓŬɗɛɩɜ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ. . ȺɘŭɘəɧŰŮɟŬ, 

ůŰɞ ůŰŬɗɛɧ Űɤɜ ÌȷɚˊŮɤɜ, ˊɞɡ ŮɑɜŬɘ əŬɘ ɞ ˊɘɞ ɣɡɢɟɧɠ ůŰŬɗɛɧɠ, ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖ ˊŮɟɑɞŭɞ 

ŬɜŬűɞɟɎɠ ŮɑɜŬɘ -3oC, ɖ ɗŮɟɛɞəɟŬůɑŬ ɛŮ Űɞ ˊɏɟŬůɛŬ Űɤɜ ŮŰɩɜ ůŰŬŭɘŬəɎ ŬɡɝɎɜŮɘ  ɏɤɠ ŰŬ ɛɏůŬ Űɞɡ 

ŬɘɩɜŬ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ ůŰɞɡɠ -1oC ɏɤɠ Űɞ Űɏɚɞɠ Űɞɡ ŬɘɩɜŬ. Ƀ ůŰŬɗɛɧɠ Űɤɜ 

ɄɡɟɖɜŬɑɤɜ ŮɛűŬɜɑɕŮɘ ɡɣɖɚɧŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ Ŭˊɧ Űɞ ŭɘɎɔɟŬɛɛŬ 3.1.7 
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(əɑŰɟɘɜɖ ɔɟŬɛɛɐ), ɖ ɗŮɟɛɞəɟŬůɑŬ ɝŮəɘɜɎ Ŭˊɧ Űɞɡɠ -1 oC əŬɘ űŰɎɜŮɘ Űɞɡɠ 1 oC ůŰɞ Űɏɚɞɠ Űɖɠ 

ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ.   

 

 

 

ȹɘɎɔɟŬɛɛŬ 3.1 7 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ 
ɡɣɧɛŮŰɟɞ 2500ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 

 

 

ɄɑɜŬəŬɠ 3.1 7 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 2 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SCENARIO HAUTES-PYRENEES SONDRIO 

RECENT -1 -3 

NEAR 4.5 0 -2 

MID 4.5 0 -1 

END 4.5 1 -1 
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3.1.11. ŪŮɟɛɞəɟŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ 

 

 

1986-2005 2021-2040 

 

 

 

2041-2060 2081-2100 

  
ɆɢɐɛŬ 3.1 11 ɀɏůɖ ŪŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP 8.5 
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ɇɏɚɞɠ, ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5, ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ., ůɨɛűɤɜŬ ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 

3.1.8 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.1.8  ŮɛűŬɜɑɕŮŰŬɘ ŮɜŰɞɜɧŰŮɟɖ Ŭɨɝɖůɖ Űɖɠ ɛɏůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɛŮŰɎ Űɞ ɛɏůɞ 

Űɞɡ ŬɘɩɜŬ əŬɘ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ůŰŬ ɄɡɟɖɜŬɑŬ ȳɟɖ Ŭˊɧ Űɞ ɛɏůɞ 

Űɞɡ ŬɘɩɜŬ ɛɏɢɟɘ əŬɘ Űɞ Űɏɚɞɠ Űɞɡ ŮɛűŬɜɑɕŮŰŬɘ ɖ ŬˊɧŰɞɛɖ Ŭɨɝɖůɖ Űɤɜ 2 ɛɞɜɎŭɤɜ Ůɜɩ ɖ Ŭɨɝɖůɖ 

ŬɡŰɐ ɔɘŬ Űɞ ůŰŬɗɛɧ Űɤɜ ȯɚˊŮɤɜ ŮɑɜŬɘ ɞɝɨŰŮɟɖ əŬɘ ŬɔɔɑɕŮɘ Űɘɠ 3 ɛɞɜɎŭŮɠ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ.  ũɘŬ 

Űɞ ůŰŬɗɛɧ Űɤɜ ɄɡɟɖɜŬɑɤɜ, ɖ Ŭɨɝɖůɖ Űɖɠ  ɗŮɟɛɞəɟŬůɑŬɠ, Ŭˊɧ Űɖɜ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ ɛɏɢɟɘ əŬɘ 

Űɞ Űɏɚɞɠ Űɞɡ ŬɘɩɜŬ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɤɜ 4 ɓŬɗɛɩɜ əŬɘ ɔɘŬ Űɞ ůŰŬɗɛɧ Űɤɜ ȯɚˊŮɤɜ Űɖɠ ŰɎɝɖɠ Űɤɜ 5 

ɓŬɗɛɩɜ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ. 

 

 

 

ȹɘɎɔɟŬɛɛŬ 3.1 8 ɇɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ 
ɡɣɧɛŮŰɟɞ 2500ɛ. ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 

 

 

ɄɑɜŬəŬɠ 3.1 8 ŪŮɟɛɞəɟŬůɑŮɠ Űɤɜ 2 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SCENARIO HAUTES-PYRENEES SONDRIO 

RECENT -1 -3 

NEAR 8.5 0 -2 

MID 8.5 1 -1 

END 8.5 3 2 
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3.1.12. Ɇɨɔəɟɘůɖ Űɤɜ ŭɨɞ ůŮɜŬɟɑɤɜ ɔɘŬ ŰŬ 2500ɛ 

 

 

 

 

ɆɢɐɛŬ 3.1 12 Ɇɨɔəɟɘůɖ ůŮɜŬɟɑɤɜ RCP 4.5 əŬɘ RCP 8.5 ůɢŮŰɘəɎ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ. 
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ũɘŬ ŰŬ ŭɨɞ ůŮɜɎɟɘŬ ůɨɛűɤɜŬ ɛŮ Űɞ ɆɢɐɛŬ 3.1.12, ɞɘ 2 ůŰŬɗɛɞɑ ɛŮɚɏŰɖɠ Ŭəɞɚɞɡɗɞɨɜ ɧˊɤɠ 

əŬɘ ůŰŬ ɢŬɛɖɚɧŰŮɟŬ ɡɣɧɛŮŰɟŬ, ŰɎůɖ Ŭɨɝɖůɖɠ. Ƀ ůŰŬɗɛɧɠ Hautes-Pyrenees  ůɨɛűɤɜŬ ɛŮ Űɞ 

ůŮɜɎɟɘɞ 4.5, ůɖɛŮɘɩɜŮɘ ůɡɜɞɚɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ +2 ɓŬɗɛɩɜ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ Ŭˊɧ Űɖɜ Ŭɟɢɐ 

Űɖɠ ɘůŰɞɟɘəɐɠ ˊŮɟɘɧŭɞɡ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ, Ůɜɩ ɞ ůŰŬɗɛɧɠ Sondrio űŬɑɜŮŰŬɘ əŬɘ ˊɎɚɘ 

ɜŬ ůŰŬɗŮɟɞˊɞɘŮɑŰŬɘ ˊɟɞɠ ŰŬ Űɏɚɖ Űɞɡ 21ɞɡ ŬɘɩɜŬ. ɆŰɞ ůŮɜɎɟɘɞ 8.5 ɧɛɤɠ, ŬˊŮɘəɞɜɑɕŮŰŬɘ ůɡɜŮɢɐɠ 

Ŭɨɝɖůɖ Űɖɠ ɛɏůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ŬɘɩɜŬ ɖ ɞˊɞɑŬ űŬɑɜŮŰŬɘ əŬɘ ˊɎɚɘ ɜŬ 

ŮɜŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞ ůɖɛŮɑɞ MID 4.5 əŬɘ ɛŮŰɎ ůŰɞ ůɢɐɛŬ 3.1.12(ˊɞɟŰɞəŬɚɑ ɔɟŬɛɛɐ). ȷɝɘɞůɖɛŮɑɤŰɞ 

ŮɑɜŬɘ ˊɤɠ ɖ Ŭɨɝɖůɖ Űɖɠ ɛɏůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɔɘŬ Űɞ ůŰŬɗɛɧ Sondrio Űɤɜ ȯɚˊŮɤɜ, ůŰɞ ŰŮɚŮɡŰŬɑɞ 

ŭɘɎůŰɖɛŬ ˊɟɞɓɚɏɣŮɤɜ Űɞɡ 8.5, ŬɔɔɑɕŮɘ Űɞɡɠ +3 ɓŬɗɛɞɨɠ Űɖɠ əɚɑɛŬəŬɠ ȾŮɚůɑɞɡ ůŮ ůɢɏůɖ ɛŮ Űɖ 

ɗŮɟɛɞəɟŬůɑŬ ůŰɞ ɛɏůɞ Űɞɡ ŬɘɩɜŬ.  
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3.2. ȺɜɧŰɖŰŬ 2: ɈŮŰɧɠ 

ȰɜŬɠ Ŭəɧɛɖ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ůŰɖɜ ŮɝŮɚɘəŰɘəɐ ˊɞɟŮɑŬ əŬɘ Űɖɜ ɔŮɜɘəɐ ɛŮɚɏŰɖ 

Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ŮɑɜŬɘ ɞ ɡŮŰɧɠ. ȰŰůɘ, əŬɘ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ, ɧˊɤɠ əŬɘ ɛŮ Űɖ 

ɗŮɟɛɞəɟŬůɑŬ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɛŮɚŮŰɖɗŮɑ ɖ ŭɘŬəɨɛŬɜůɖ Űɞɡ ɡŮŰɞɨ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ, Ŭˊɧ Űɖ 

ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ (1986-) ɏɤɠ əŬɘ Űɞ Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ (2100). ɆɡɜŮɢɑɕɞɜŰŬɠ, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭŮŭɞɛɏɜŬ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ɢŬɟŰɩɜ Űɖɠ Ⱥɡɟɩˊɖɠ, əŬɘ Űɤɜ 

ˊɘɜɎəɤɜ əŬɘ ŭɘŬɔɟŬɛɛɎŰɤɜ ɛŮ Űɖ ɛŮŰŬɓɞɚɐ Űɤɜ Űɘɛɩɜ Űɞɡ ɡŮŰɞɨ ůŰɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŰŬ 

ŰɏůůŮɟŬ (4) ŭɘŬűɞɟŮŰɘəɎ ɡɣɞɛŮŰɟɘəɎ ŮˊɑˊŮŭŬ, ůɨɛűɤɜŬ ˊɎɜŰŬ ɛŮ ŰŬ ůŮɜɎɟɘŬ RCP 4.5 əŬɘ RCP 

8.5. Ⱥˊɘˊɚɏɞɜ, ŮɘůɎɔŮŰŬɘ ůŰɞɡɠ ˊɑɜŬəŮɠ ůŬɜ Űɘɛɐ Űɞ ˊɞůɞůŰɧ Ŭɨɝɖůɖɠ ɐ ɛŮɑɤůɖɠ Űɞɡ ˊŬɟɎɔɞɜŰŬ 

Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ˊŮɟɑɞŭɞ ɏɤɠ əŬɘ Űɞ Űɏɚɞɠ Űɞɡ ɢɟɧɜɞɡ ɛŮɚɏŰɖɠ. 
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3.2.1. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ 

 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.2 1 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 

 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ŰŬ 

ɛŮɔŬɚɨŰŮɟŬ ˊɞůɎ ɡŮŰɞɨ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖ ɜɞŰɘɞŭɡŰɘəɐ ɆəŬɜŭɘɜŬɓɑŬ. ɆɡɜŭɡŬůŰɘəɎ, ůɨɛűɤɜŬ ɛŮ Űɞ 

ůɢɐɛŬ 3.2.1 əŬɘ Űɞ ˊɑɜŬəŬ 3.2.1 ˊɟɞəɨˊŰŮɘ ɧŰɘ ɔɘŬ ůŮ əɎɗŮ ůŰŬɗɛɧ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ 

Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ ɡŮŰɞɨ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɔɘŬ Űɞ ůŰŬɗɛɧ 
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Űɖɠ ɁɞɟɓɖɔɑŬɠ ɖ Ŭɨɝɖůɖ ŬɡŰɐ űŰɎɜŮɘ Űɞ 20% ɛɏɢɟɘ Űɞ 2100 ˊɞɡ ŮɑɜŬɘ əŬɘ ɖ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ ɧɚɞɡɠ 

Űɞɡɠ ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ Ůɜɩ ůŰɞɡɠ ɜɞŰɘɧŰŮɟɞɡɠ ůŰŬɗɛɞɨɠ ɧˊɤɠ ŬɡŰɧɜ Űɖɠ ȺɚɚɎŭŬɠ əŬɘ Űɖɠ ɁɧŰɘŬɠ 

ũŬɚɚɑŬɠ ɖ Ŭɨɝɖůɖ ŬɡŰɐ ŮɑɜŬɘ Űɖɠ ŰɎɝɖɠ Űɞɡ 4 ɛŮ 5 Űɘɠ ŮəŬŰɧ. 

 

 

ȹɘɎɔɟŬɛɛŬ 3.2 1 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 1000ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 

 

 

ɄɑɜŬəŬɠ 3.2 1 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5. ůɨɛűɤɜŬ ɛŮ ŰŬ 
ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO BIELSKI 

BRASO
V BUSKERUD 

HAUTES-
PYRENEES SONDRIO FLORINA 

RECENT 434 297 233 446 366 402 

NEAR 4.5 495 335 264 480 393 415 

MID 4.5 489 349 269 477 410 446 

END 4.5 503 346 280 466 433 421 

PERC_DIF 15.90% 16.50% 20.17% 4.48% 18.31% 4.73% 
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3.2.2. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ 

 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.2 2 ɈŮŰɧɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 

 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ, ˊŬɟŬŰɖɟɞɨɛŮ Űɞ 

ɛŮɔŬɚɨŰŮɟɞ ɨɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɖɜ ɘůŰɞɟɘəɐ ˊŮɟɑɞŭɞ ɛɏɢɟɘ əŬɘ Űɞ Űɏɚɞɠ Űɞ 21ɞɡ ŬɘɩɜŬ ŮɛűŬɜɑɕŮŰŬɘ əŬɘ 

ˊɎɚɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɁɞɟɓɖɔɑŬɠ. ɇɞ ůɢɐɛŬ 3.2.2 əŬɘ ɞ ˊɑɜŬəŬɠ 3.2.2 ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ 

ŬˊŮɘəɞɜɑɕɞɡɜ Ŭɨɝɖůɖ Űɞɡ ɡŮŰɞɨ ůŮ ɧɚɞɡɠ Űɞɡɠ ůŰŬɗɛɞɨɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ 

ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ. ɆŮ ŬɡŰɧ Űɞ ůŮɜɎɟɘɞ, ɔɘŬ Űɞ ůŰŬɗɛɧ Űɖɠ ɁɞɟɓɖɔɑŬɠ ɖ Ŭɨɝɖůɖ ŬɡŰɐ ŮɑɜŬɘ 
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ŮɜŰɞɜɧŰŮɟɖ əŬɘ űŰɎɜŮɘ Űɞ 44% ɛɏɢɟɘ Űɞ 2100. ȷɜŰɑɗŮŰŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ ɞ ůŰŬɗɛɧɠ Űɖɠ ūɚɩɟɘɜŬɠ 

ˊŬɟɞɡůɘɎɕŮɘ ɛɑŬ ɛɘəɟɐ Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ ɡŮŰɞɨ ůŰɖ ɛɏůɖ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ, Ůɜɩ ɖ 

ɓɟɞɢɧˊŰɤůɖ ůŰɞ Űɏɚɞɠ Űɞɡ ŬɘɩɜŬ ŮɑɜŬɘ ˊɞɚɨ əɞɜŰɎ ůŰŬ 400mm, Űɘɛɐ ˊŬɟɧɛɞɘŬ ɛŮ Űɖɜ 

ɓɟɞɢɧˊŰɤůɖ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ. 

 

 

ȹɘɎɔɟŬɛɛŬ 3.2 2 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 1000ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 

 

 

ɄɑɜŬəŬɠ 3.2 2 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 6 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5. ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ 
ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/SC
ENARIO 

BIELSKI 
BRASO

V 
BUSKERUD 

HAUTES-
PYRENEES 

SONDRIO FLORINA 

RECENT 434 297 233 446 366 402 

NEAR 8.5 483 321 261 480 393 424 

MID 8.5 527 355 287 457 455 423 

END 8.5 553 377 335 451 456 398 

PERC_DIF 27.42% 26.94% 43.78% 1.12% 24.59% -1.00% 

 

 

 

 

0

100

200

300

400

500

600

mm

PRECIPITATION AT 1000m

RECENT

NEAR 8.5

MID 8.5

END 8.5



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

54 

3.2.3. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ 

 
 
 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  
ɆɢɐɛŬ 3.2 3 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 

 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞ 

ɛŮɔŬɚɨŰŮɟɞɠ ɡŮŰɧɠ Ŭˊɧ Űɖɜ ɘůŰɞɟɘəɐ ˊŮɟɑɞŭɞ ɛɏɢɟɘ əŬɘ Űɞ Űɏɚɞɠ Űɞ 21ɞɡ ŬɘɩɜŬ əŬŰŬɔɟɎűŮŰŬɘ ůŰɘɠ 

ȯɚˊŮɘɠ əŬɘ ůŰŬ ɁɧŰɘŬ ɓŬɚəɎɜɘŬ ɛŮ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ˊɞůɎ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ Ʉɑɜŭɞɡ. ɆɨɛűɤɜŬ ɛŮ Űɞ 

ůɢɐɛŬ 3.2.3 əŬɘ Űɞɜ ˊɑɜŬəŬɠ 3.2.3 ˊŬɟɞɡůɘɎɕŮŰŬɘ əŬɗɞɚɘəɐ Ŭɨɝɖůɖ Űɞɡ ɡŮŰɞɨ ůŮ ɧɚɞɡɠ Űɞɡɠ 

ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ɛŮɚŮŰɩɛŮɜɖɠ ˊŮɟɘɧŭɞɡ. ɇɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ŬɡɝɐůŮɘɠ ɏɢɞɡɜ ɞɘ 

ůŰŬɗɛɞɑ Űɤɜ ȯɚˊŮɤɜ əŬɘ Űɖɠ ɁɞɟɓɖɔɑŬɠ Ůɜɩ Űɖ ɛɘəɟɧŰŮɟɖ ɞ ůŰŬɗɛɧɠ Űɤɜ ɄɡɟɖɜŬɑɤɜ ȳɟŮɤɜ. 
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ȹɘɎɔɟŬɛɛŬ 3.2 3 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 5 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 1500ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 

 

 

ɄɑɜŬəŬɠ 3.2 3 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 5 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO 

BRASO
V 

BUSKERU
D 

HAUTES
-

PYRENE
ES 

SONDRIO FLORINA 

RECENT 366 415 645 217 607 

NEAR 4.5 408 468 670 235 626 

MID 4.5 424 476 666 242 671 

END 4.5 422 500 650 263 646 

PERC_DIF 15.30% 20.48% 0.78% 21.20% 6.43% 

 

 

 

 

 

 

0

100

200

300

400

500

600

700

800

mm

PRECIPITATION AT 1500m

RECENT

NEAR 4.5

MID 4.5

END 4.5



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

56 

3.2.4. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ 

 
 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  
ɆɢɐɛŬ 3.2 4 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 

 

ɇɞ ůŮɜɎɟɘɞ RCP 8.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1500ɛ, ůɨɛűɤɜŬ ˊɎɜŰŬ ɛŮ Űɞ ůɢɐɛŬ 3.2.4 əŬɘ 

Űɞ ŭɘɎɔɟŬɛɛŬ 3.2.4 , ˊɟɞɓɚɏˊŮɘ ɛŮɔɎɚɖ Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ ɡŮŰɞɨ ůŰɞ ůŰŬɗɛɧ Űɖɠ ɆəŬɜŭɘɜŬɓɑŬɠ 

ˊɞɡ űɗɎɜŮɘ Űɞ 50% Ůɜɩ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮɑɤůɖ Űɤɜ ŮŰɐůɘɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ Űɖɠ ŰɎɝɖɠ Űɞɡ 5% 

ɔɘŬ Űɞ ůŰŬɗɛɧ Űɤɜ ɄɡɟɖɜŬɑɤɜ ɏɤɠ Űɞ ˊɏɟŬɠ Űɖɠ ˊŮɟɘɧŭɞɡ ˊɞɡ ɛŮɚŮŰɎŰŬɘ. 
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ȹɘɎɔɟŬɛɛŬ 3.2 4 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 5 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 1500ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 

 

 

ɄɑɜŬəŬɠ 3.2 4 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 5 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 ůɨɛűɤɜŬ 
ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO 

BRASO
V 

BUSKER
UD 

HAUTES-
PYRENE

ES 
SONDRIO FLORINA 

RECENT 366 415 645 217 607 

NEAR 8.5 399 470 674 236 648 

MID 8.5 431 516 637 254 656 

END 8.5 466 624 612 275 635 

PERC_DIF 27.32% 50.36% -5.12% 26.73% 4.61% 
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3.2.5. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ 

 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.2 5 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 

 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5 ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ (ɆɢɐɛŬ 3.2.5), ɖ ŮŰɐůɘŬ 

ɓɟɞɢɧˊŰɤůɖ űŬɑɜŮŰŬɘ ɧŰɘ ɗŬ ŬɡɝɖɗŮɑ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ. ȼ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ 

ˊɟɞɓɚɏˊŮŰŬɘ ɔɘŬ Űɞ ůŰŬɗɛɧ Űɖɠ ɅɞɡɛŬɜɑŬɠ ůŰŬ ȾŬɟˊɎɗɘŬ ȳɟɖ (~15%) əŬɘ ɖ ɛɘəɟɧŰŮɟɖ ɔɘŬ Űɞ 

ůŰŬɗɛɧ Űɖɠ ũŬɚɚɑŬɠ ůŰŬ ɄɡɟɖɜŬɑŬ ȳɟɖ (2.6%). ȺɘŭɘəɧŰŮɟŬ, ɖ ɓɟɞɢɧˊŰɤůɖ ůŰɞ ůŰŬɗɛɧ BRASOV 
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(ȾŬɟˊɎɗɘŬ) ɔɘŬ Űɖ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ ŮɑɜŬɘ 617mm əŬɘ ŬɡŰɐ ŬɡɝɎɜŮɘ ůŰŬ 709mm (ɆɢɐɛŬ 3.2.5, 

ɄɑɜŬəŬɠ 3.2.5) ůŰɞ Űɏɚɞɠ Űɖɠ ɛŮɚɚɞɜŰɘəɐɠ ˊŮɟɘɧŭɞɡ, 2081-2700.  

 

ȹɘɎɔɟŬɛɛŬ 3.2 5 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 3 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 2000ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 

 

 

ɄɑɜŬəŬɠ 3.2 5 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 5 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 ůɨɛűɤɜŬ ɛŮ 
ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO 

BRASOV 
HAUTES-

PYRENEES 
SONDRIO 

RECENT 617 730 788 

NEAR 4.5 685 767 802 

MID 4.5 707 771 824 

END 4.5 709 749 841 

PERC_DIF 14.91% 2.60% 6.73% 
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3.2.6. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 8.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ 

 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.2 6 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 

 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2000ɛ, ɞ ɆŰŬɗɛɧɠ Űɖɠ ɅɞɡɛŬɜɑŬɠ 

ˊŬɟɞɡůɘɎɕŮɘ əŬɘ ˊɎɚɘ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ ɡŮŰɞɨ, ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ ůŮɜɎɟɘɞ 

RCP4.5. ɆŰɖ ˊŮɟɑˊŰɤůɖ ɧɛɤɠ ŬɡŰɐ, ɖ ɓɟɞɢɧˊŰɤůɖ ŮɛűŬɜɑɕŮɘ ůɢŮŭɧɜ ŭɘˊɚɎůɘŬ Ŭɨɝɖůɖ ˊɞɡ 

ŬɔɔɑɕŮɘ ˊŮɟɑˊɞɡ Űɞ 30% ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ ɛŮ ɓɎůɖ Űɞ ŭɘɎɔɟŬɛɛŬ 3.2.6 əŬɘ Űɞɜ 

ˊɑɜŬəŬ 3.2.6 ˊŬɟŬəɎŰɤ.. ȼ Ŭɨɝɖůɖ ŬɡŰɐ űɗɎɜŮɘ Űɞ 6% ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ȯɚˊŮɤɜ, Ůɜɩ ŬɜŰɑɗŮŰŬ 
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ůŰɞɜ ɖ ɓɟɞɢɧˊŰɤůɖ ůŰɞ ůŰŬɗɛɧ Űɤɜ ɄɡɟɖɜŬɑɤɜ ˊŬɟŬɛɏɜŮɘ ůɢŮŭɧɜ ŬɛŮŰɎɓɚɖŰɖ, ɛɑŬ ɛŮŰŬɓɞɚɐ 

Űɖɠ ŰɎɝɖɠ Űɞɡ 1%.   

 

 

ȹɘɎɔɟŬɛɛŬ 3.2 6 ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 3 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 2000ɛ. 
ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 

 

 

ɄɑɜŬəŬɠ 3.2 6 ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 3 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 8.5 ůɨɛűɤɜŬ ɛŮ 
ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD 
/SCENARIO 

BRASOV 
HAUTES-

PYRENEES 
SONDRIO 

RECENT 617 730 788 

NEAR 8.5 669 764 802 

MID 8.5 729 744 824 

END 8.5 799 725 833 

PERC_DIF 29.50% -0.68% 5.71% 
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3.2.7. ɈŮŰɧɠ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 əŬɘ Űɞ ůŮɜɎɟɘɞ RCP 8.5 ůŰɞ 
ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ  

 

 

1986-2005 2021-2040 

  

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.2 7 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5. 
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ɆɢɐɛŬ 3.2 8 ɈŮŰɧɠ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 2500 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 8.5. 

 

ɆŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 2500ɛ, ɡˊɎɟɢɞɡɜ ɛɧɜɞ  2 ůŰŬɗɛɞɑ ɛŮ ŭŮŭɞɛɏɜŬ. ũɘŬ Űɞ ůŮɜɎɟɘɞ RCP 

4.5 ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ ɡŮŰɞɨ əŬɘ ůŰɞɡɠ 2 ůŰŬɗɛɞɨɠ, ůɨɛűɤɜŬ ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ 

3.2.7 əŬɘ Űɞɜ ˊɑɜŬəŬ 3.2.7. Ƀɘ ŬɡɝɐůŮɘɠ ŬɡŰɏɠ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 10 ɏɤɠ 13 Űɘɠ ŮəŬŰɧ ɛŮ Űɞ ůŰŬɗɛɧ 

Űɤɜ ɄɡɟɖɜŬɑɤɜ ɜŬ əŬŰɏɢŮɘ Űɖɜ ˊɟɤŰɘɎ əŬɘ Űɞ ůŰŬɗɛɧ Űɤɜ ȯɚˊŮɤɜ ɜŬ ŬəɞɚɞɡɗŮɑ. ũɘŬ Űɞ ůŮɜɎɟɘɞ 

RCP 8.5, ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ ˊɟɞɓɚɏˊɞɜŰŬɘ ŬɡɝɐůŮɘɠ əŬɘ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ (ɆɢɐɛŬ 3.2.8) ɏɤɠ 

Űɞ Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ, ɛŮ Űɖ ŭɘŬűɞɟɎ ůŰɞ ůŰŬɗɛɧ Űɤɜ ɄɡɟɖɜŬɑɤɜ ɧˊɞɡ ɖ Ŭɨɝɖůɖ Űɞɡ ŮŰɐůɘɞɡ 

ɡŮŰɞɨ ŮɑɜŬɘ ŮɜŰɞɜɧŰŮɟɖ əŬɘ űɗɎɜŮɘ ˊŮɟɑˊɞɡ Űɞ 19 %. Ƀ ůŰŬɗɛɧɠ Űɤɜ ȯɚˊŮɤɜ əɡɛŬɑɜŮŰŬɘ ůŰŬ ɑŭɘŬ 

1986-2005 2021-2040 

 

 

 

2041-2060 2081-2100 
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ŬɡɝɖŰɘəɎ ŮˊɑˊŮŭŬ ɛŮ ŬɡŰɎ ˊɞɡ ŮɛűɎɜɘůŮ ůŰɞ ůŮɜɎɟɘɞ RCP 4.5 ɔɘŬ Űɞ ŭŮŭɞɛɏɜɞ ɡɣɞɛŮŰɟɘəɧ 

ŮˊɑˊŮŭɞ (ɄɑɜŬəɏɠ 3.2.7 Ŭ, ɓ). 

 

 

  

ȹɘɎɔɟŬɛɛŬ 3.2 7 Ŭ,ɓ. ȴɣɞɠ ɡŮŰɞɨ ɔɘŬ Űɞɡɠ 2 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŮ ɡɣɧɛŮŰɟɞ 2500ɛ. ɔɘŬ ŰŬ ůŮɜɎɟɘɞ RCP 4.5 əŬɘ  
RCP 8.5 ŬɜŰɑůŰɞɘɢŬ  

 

 

ɄɑɜŬəŬɠ 3.2 7 Ŭ. ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 2 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ RCP 4.5 ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ 
ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus əŬɘ ɓ. ȴɣɞɠ ɡŮŰɞɨ Űɤɜ 2 ůŰŬɗɛɩɜ ɛŮɚɏŰɖɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ 
RCP 8.5 ůɨɛűɤɜŬ ɛŮ ŰŬ ŮˊɑůɖɛŬ ŭŮŭɞɛɏɜŬ Űɞɡ Copernicus  

PERIOD/ 
SCENARIO HAUTES-PYRENEES SONDRIO 

RECENT 575 577 

NEAR 4.5 631 595 

MID 4.5 638 605 

END 4.5 649 634 

PERC_DI 12.9% 9.9% 
 

PERIOD/ 
SCENARIO HAUTES-PYRENEES SONDRIO 

RECENT 575 577 

NEAR 8.5 626 594 

MID 8.5 637 615 

END 8.5 682 631 

PERC_DIF 18.61% 9.36% 
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3.3. ȺɜɧŰɖŰŬ 3: ɉɘɞɜɧˊŰɤůɖ 

 

ũɘŬ ɜŬ ɛŮɚŮŰɖɗŮɑ ɞɟɗɎ ɖ ŮˊɑŭɟŬůɖ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ůŰɞɜ ɞɟŮɘɜɧ Űɞɡɟɘůɛɧ ŮɑɜŬɘ 

ŮˊɘŰŬəŰɘəɧ ɜŬ ɛŮɚŮŰɖɗŮɑ ɞ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ɢɘɞɜɧˊŰɤůɖɠ. Ⱥˊɞɛɏɜɤɠ ɛŮɚŮŰɎŰŬɘ ɖ ŬɚɚŬɔɐ ůŰɞ ɨɣɞɠ  

Űɤɜ ɢɘɞɜɞˊŰɩůŮɤɜ ůŮ mm ůŰɘɠ ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ, Ŭˊɧ Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ (1986-) ɏɤɠ 

əŬɘ Űɞ Űɏɚɞɠ Űɞɡ 21ɞɡ ŬɘɩɜŬ (2100) əŬɘ ůŰŬ 4 ɡɣɧɛŮŰɟŬ ɛŮɚɏŰɖɠ ɧ́ ɞɡ ŮɛűŬɜɑɕŮŰŬɘ ŰɞɡɟɘůŰɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ƀɛɞɑɤɠ ɛŮ Űɞɜ ˊŬɟɎɔɞɜŰŬ Űɞɡ ɡŮŰɞɨ, ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ůŰɞɡɠ ˊɑɜŬəŮɠ ɖ Űɘɛɐ Űɖɠ 

ŭɘŬűɞɟɎɠ Űɖɠ ɢɘɞɜɧˊŰɤůɖɠ ɤɠ ˊɞůɞůŰɧ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ ˊŮɟɑɞŭɞ ɏɤɠ əŬɘ Űɞ Űɏɚɞɠ Űɞɡ ɢɟɧɜɞɡ 

ɛŮɚɏŰɖɠ  ȰŰůɘ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ȺɡɟɤˊŬɥəɞɑ ɢɎɟŰŮɠ, ɞɘ ˊɑɜŬəŮɠ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ɛŮ Űɘɠ 

ɛŮŰŬɓɞɚɐ Űɤɜ Űɘɛɩɜ Űɖɠ ɢɘɞɜɧˊŰɤůɖɠ ůŰɞɡɠ 6 ůŰŬɗɛɞɨɠ ɛŮɚɏŰɖɠ, ůŰŬ ŰɏůůŮɟŬ (4) ŭɘŬűɞɟŮŰɘəɎ 

ɡɣɞɛŮŰɟɘəɎ ŮˊɑˊŮŭŬ, ůɨɛűɤɜŬ ˊɎɜŰŬ ɛŮ ŰŬ ůŮɜɎɟɘŬ RCP 4.5 əŬɘ RCP 8.5.  
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3.3.1. ɉɘɞɜɧˊŰɤůɖ  ůɨɛűɤɜŬ ɛŮ Űɞ ɆŮɜɎɟɘɞ RCP 4.5 ůŰɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ 

 

 

1986-2005 2021-2040 

 

 

 

2041-2060 2081-2100 

  

ɆɢɐɛŬ 3.3 1  ɉɘɞɜɧˊŰɤůɖ  ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɤɜ 1000 ɛɏŰɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5.  

 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ůŮɜɎɟɘɞ RCP 4.5, ɔɘŬ Űɞ ɡɣɧɛŮŰɟɞ Űɤɜ 1000ɛ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɞɘ 

ˊŮɟɘůůɧŰŮɟŮɠ ɢɘɞɜɞˊŰɩůŮɘɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖɠ ˊŮɟɘɞɢɐ Űɖɠ ɆəŬɜŭɘɜŬɓɑŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɞ ůɢɐɛŬ 

3.3.1 əŬɘ Űɞ ˊɑɜŬəŬ 3.3.1 Űɞ ůɨɜɞɚɞ Űɤɜ ůŰŬɗɛɩɜ ŮɛűŬɜɑɕŮɘ ɛɘŬ ŰɎůɖ ɛŮɑɤůɖɠ Űɤɜ ɢɘɞɜɞˊŰɩůŮɤɜ 

ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɛŮɚɏŰɖɠ, ɛŮ ɛɧɜɖ ŮɝŬɑɟŮůɖ Űɞɜ ůŰŬɗɛɧ Űɖɠ ɁɞɟɓɖɔɑŬɠ ɧˊɞɡ ɞɘ 

ɢɘɞɜɞˊŰɩůŮɘɠ ˊŬɟŬɛɏɜɞɡɜ ůŰŬɗŮɟɏɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ɛŮɘɩůŮɘɠ ůŰɖ 
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