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ʅˎʴʴˊʰ˒ʷʰˌ: Demetris Koutsoyiannis ώɲʹ˃ʺˍˊʹˌ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌϐ 

ʅ˔ˇ˂ʽʰˋˍʷˌ (ˁʰʽ ʰˊʽʻ˃ˈˌ ˋ˔ˇ˂ʾ˖˄) 

Demetris Koutsoyiannis я͇͔͇̍͌ͤ͑͒Н̓͏͕͔͓͏͉͍͍͇̓͒͢ѐ 10 
͓͚͉̋́͋ͅ͏͒Н̏͏͊͏͒ 5 
ÂċŰċǃŸƣŔƚН9ЮНòċŰŰŸƓŸƨũŸƚНя̙͍͉͔͇́́̓͒͡Н͉͍͍̌́͐͠͏͕͋͏͒ѐ 4 
]ĲŸƖŊĲН~ċŰƣŢŸƖŸƚНя͉̌͑̓͡͏͒Н͍͔͉́͆͑̕͡͏͒ѐ 2 
Ariane 2 
ThaNoS 1 
ƓŸƚƣŸũŸƚНEŉƣőǃůŔċĬŔƚНя͓͔̊͐͠͏͋͏͒Н͕͈͕͉͇̎͌̈́͒͢ѐ 1 

dt 1 
9őƖŔƚƣŸƚНfŸċŰŰŸƨНя̟͓͔͑ͤ͏͒Н͙͍͍̒͢͏͕ѐ 1 
ÉƣċƻƖŸƚН ũĲǂċŰĬƖŔƚНя̛͔́͑͝͏͒Н͎͍̊͋́̈́͑ͤ͒ͅѐ 1 

ʅˏ˄ˇ˂ˇ 28 
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ɩʍʝʇʋɾʋʏ 

ɴ˔˖ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽ ˈ˂ʶˌ ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌ ˁʰʽ ˍʰ ˋ˔ˈ˂ʽʰ ˍʹ ̩ɼ˂ʽ˃ʱʻʶʽʰˌ h ˉˈ ˍˇ ˉʶˊʰˋ˃ʷ˄ˇ ʷˍˇˌ 
όнлнрύ ˋʶ ʰˎˍˈ ˄ˍˇ˄ ˍˈ˃ˇ ˉʶˊʾˉˇˎ мул ˋʶ˂ʾʵ˖˄Φ ɼʰʻ˗ˌ ʹ ɼ˂ʽ˃ʱʻʶʽʰ ˅ʶˁʾ˄ʹˋʶ ˋˍʽˌ нм 
ɿˇʶ˃ʲˊʾˇˎ нлнпΣ ˇ ˍˈ˃ˇˌ ˉʶˊʽʷ˔ʶʽ ʶˉʾˋʹˌ ˍʽˌ ʰˊ˔ʽˁʷˌ ʰ˄ʰˊˍʺˋʶʽˌΣ ʰˎˍʷˌ ʰˉˈ ˍʰ ˍʷ˂ʹ ˍˇˎ 
2024. ʅʹ˃ʶʽ˗˄˖ ˈˍʽ ʰˊ˔ʽˁ˗ˌ ˍˇ ˈ˄ˇ˃ʰ ˍˇˎ ʽˋˍˇ˂ˇʴʾˇˎ ʺˍʰ˄ ɼ˂ʽ˃ʱʻΣ ˋʶ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˃ʶ ˍʹ˄ 
ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ Climath, h ˂˂ʱ ʰˊʴˈˍʶˊʰ ˍˇ ʱ˂˂ʰ˅ʰ ˋʶ ɼ˂ʽ˃ʱʻʶʽʰ ʴʽʰ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʶˏʹ˔ˇ ˋˍʰ 
ʶ˂˂ʹ˄ʽˁʱΣ ˔˖ˊʾˌ ˄ʰ ʰ˂˂ʱ˅˖ ˍˇˎˌ ˎˉʱˊ˔ˇ˄ˍʶˌ ˎˉʶˊˋˎ˄ʵʷˋ˃ˇˎˌΦ 

ɼʾ˄ʹˍˊʱ ˃ˇˎ ʴʽʰ ʰˎˍʺ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʰ˄ʰˊˍʺˋʶ˖˄ ʺˍʰ˄ ˇʽ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˃ˇˎ ̍ ˍʽΥ  

¶ ɶ h˄ʰʵʾ˒ʹˋʹ ˋʶ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰΩ̄ ˍˇ ˉʰˊʶ˂ʻˈ˄ ˃ʰˌ ʲˇʹʻʱ ˄ʰ ʰ˄ʰˁʰ˂ʷˋˇˎ˃ʶ ˍˇ 
ˉʰˊʶ˂ʻˈ˄ ˁʰʽ ˄ʰ ʶˉʰ˄ʰ˅ʽˇ˂ˇʴʺˋˇˎ˃ʶ ˍʹ˄ ˇˊʻˈˍʹˍʰ ʺ ˍʹ˄ ʰ˄ʰˁˊʾʲʶʽʰ ˍ˖˄ ˋˁʷ˕ʶ˖˄ 
ˉˇˎ ˉʰˊˇˎˋʽʱˋʰ˃ʶΦ 

¶ ɶ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʰˉˇˋˉʰˋ˃ʰˍʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʰˉˈ ʽˋˍˈˍˇˉˇˎˌ ˋʶ ʷ˄ʰ 
ˉʰˊʰʵˇˋʽʰˁˈ ʲʽʲ˂ʾˇ ˉˊˇˋ˒ʷˊʶʽ ˇˊʽˋ˃ʷ˄ʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰΣ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʴʽʰ ˍˇˎˌ 
ˉʰˊʰʵˇˋʽʰˁˇˏˌ ʰ˄ʰʴ˄˗ˋˍʶˌΦ 

¶  ɴ˄ʰ ʲʽʲ˂ʾˇ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽˇ ʰ˄ʻʶˁˍʽˁˈ ˋʶ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽʻʷˋʶʽˌ ˂ˇʴˇˁˊʽˋʾʰˌ 
ʺ ˒ʾ ˃˖ˋʹˌΣ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˉʽʻʰ˄ʷˌΦ ɾˉˇˊʶʾ ʶˏˁˇ˂ʰ ˄ʰ ˃ʶˍʰˍˊʰˉʶʾ ˋʶ ʷ˄ˍˎˉʹ 
˃ˇˊ˒ʺ ˁʰʽΣ ʰˁˈ˃ʹ ˁʰʽ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˃ˇˊ˒ʺΣ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʻʹˁʶˎˍʶʾ ˋʶ ˉˇ˂˂ʱ ˃ʷˊʹΦ 
ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʰˊ˔ʶʽˇʻʶˍ˗ ʰˎˍˈ˄ ˍˇ˄ ˍˈ˃ˇ ˋʶ ˉˇ˂˂ˇˏˌ ʽˋˍˈˍˇˉˇˎˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʰˎˍ˗˄ ˍ́  ̩ɼ˂ʽ˃ʱʻʶʽʰˌ ˁʰʽ ˍʹˌ ɹˍʽʱˌ.  

ɱʽʰ ˄ʰ ʵʽʶˎˁˊʽ˄ʾˋ˖ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʰˉʶʽ˂ʺΣ ˉʰˊʰʻʷˍ˖ ˍˇ ʰˁˈ˂ˇˎʻˇ ˉʰˊʱʵʶʽʴ˃ʰΥ ʅʶ ˃ʾʰ ʰˉˈ 
ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌ ˃ˇˎ ˋˍʹ˄ ɼ˂ʽ˃ʱʻʶʽʰ όˉˇˎ ʰ˄ʰˉʰˊʱʴʶˍʰʽ ʶʵ˗ ˖ˌ ʶ˄ˈˍʹˍʰ ζɲ˗ʵʶˁʰ ʰˉʰ˄ˍʺˋʶʽˌ 
ˋʶ ˋ˔ˈ˂ʽʰ ʴʽʰ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ʱˊʻˊˇ ˃ˇˎ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˁ˂ʾ˃ʰ»), ʶˉʰʾ˄ʶˋʰ ˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ 
wŜǎŜŀǊŎƘDŀǘŜ ʴʽʰ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰˊ˔ʶʽˇʻʷˍʹˋʹ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʶˊʴʰˋʽ˗˄ ˁʰʽ 
ˋˎʸʹˍʺˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ʰˎˍʷ ̩ˁ ʰʽ ʴʽʰ ˍˇ ˈˍʽ ʵʶ˄ ˂ˇʴˇˁˊʾ˄ʶʽ ʰˎˍʱ ˍʰ ˋˍˇʽ˔ʶʾʰ ʺ ˍʰ ˋ˔ˈ˂ʽʰ ˉˇˎ 
ʰ˄ʰˊˍ˗˄ˍʰʽΦ ɽʾʴˇ ˃ʶˍʱ ʰˉΩ ʰˎˍʺ ˍʹ˄ ʰ˄ʱˊˍʹˋʺ ˃ˇˎΣ ˍˇ wŜǎŜŀǊŎƘDŀǘŜ ˈ˔ʽ ˃ˈ˄ˇ ʵʽʷˁˇ˕ʶ ˍʹ 
˂ʶʽˍˇˎˊʴʾʰ ˋ˔ˇ˂ʾ˖˄Σ ʰ˂˂ʱ ˁʰʽ ʵʽʷʴˊʰ˕ʶ ˈ˂ʰ ˍʰ ˎˉʱˊ˔ˇ˄ˍʰ ˋ˔ˈ˂ʽʰΣ ˔˖ˊʾˌ ˉˊˇʶʽʵˇˉˇʾʹˋʹΦ ɼʰʽ 
ʶʾ˄ʰʽ ˋˁ˂ʹˊˈ ˄ʰ ˔ʱ˄ʁ ʽˌ ˉ˄ʶˎ˃ʰˍʽˁʱ ˉˊˇʿˈ˄ˍʰΣ ʰˁˈ˃ʰ ˁʰʽ ʰ˄  ́ʵʹ˃ˇˋʾʶˎˋʺ ˍˇˎˌ ʶʾ˄ʰʽ 
ʰ˄ʶˉʾˋʹ˃.́  

ɳʾ˃ʰʽ ʶˎʴ˄˗˃˖˄ ˉˊˇˌ ˍʹ˄ ̄˂ʰˍ˒ˈˊ˃ʰ {ǳōǎǘŀŎƪ ˉˇˎ ˃ˇˎ ʷʵ˖ˋʶ ˍʹ˄ ʶˎˁʰʽˊʾʰ ˄ʰ ˃ˇʽˊʰˋˍ˗ ˍʽˌ 
ʽʵʷʶˌ ˁʰʽ ˍʽˌ ˋˁʷ˕ʶʽˌ ˃ˇˎ ˁʰʽ ˄ʰ ˍʽˌ ˋˎʸʹˍʺˋ˖ ˃ʶ ˋˎ˄ʰʵʷ˂˒ˇˎˌΣ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʱˌ ˃ˇˎ ˍʰ 
ˉ˄ʶˎ˃ʰˍʽˁʱ ʵʽˁʰʽ˗˃ʰˍʰΦ ʍˋˍˈˋˇΣ ʻʰ ʰˉˇ˒ˏʴ˖ ˉʶˊʰʽˍʷˊ˖ ʶˉʰʾ˄ˇˎˌΣ ʵʶʵˇ˃ʷ˄ʹˌ ˍʹˌ 
ʶ˃ˉʶʽˊʾʰˌ ˃ˇˎ ʰˉˈ ʱ˂˂ʶˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌΣ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖Σ ˁʰʽ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ 
ˍʱˋʹˌ ˉˊˇˌ ˍˇ˄ ʰˎˍʰˊ˔ʽˋ˃ˈΣ ˈˉ˖ˌ ˋˍˇʽ˔ʶʽˇʻʶˍʶʾˍʰʽ ˋʶ ʰˊˁʶˍʷˌ ʰˉˈ ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌ ˉˇˎ 
ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋʶ ʰˎˍˈ˄ ˍˇ˄ ˍˈ˃ˇΦ ɶ {ǳōǎǘŀŎƪ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶˎʻˎʴˊʰ˃˃ʾʸʶˍʰʽ ˃ʶ ʰˎˍʺ ˍʹ˄ ˍʱˋʹΣ 
ˁʰʻ˗ˌ ʵʹ˂˗˄ʶʽ ˋʰ˒˗ˌ όˋʁ ʶ˂˂ʹ˄ʽˁʺ ˃ʶˍʱ˒ˊʰˋʹ)Υ ζɶ {ǳōǎǘŀŎƪ ʷ˔ʶʽ ˍˇ ʵʽˁʰʾ˖˃ʰ ˄ʰ ˍʶˊ˃ʰˍʾˋʶʽ 
ˍʹ ˔ˊʺˋʹ ˍʹˌ {ǳōǎǘŀŎƪ όʺ ˄ʰ ʰ˄ʰˋˍʶʾ˂ʶʽ ˍʹ˄ ˉˊˈˋʲʰˋʹύ ʺ ˍˇˎ ˂ˇʴʰˊʽʰˋ˃ˇˏ ˋʰˌΣ ʴʽʰ 
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ɮˎˍˈ ˉˇˎ ˉʶˊʽˋˋˈˍʶˊˇ ʰʴʰˉˇˏˋʰΣ ˁʰʽ ʰʴʰˉ˗ ʰˁˈ˃ʰΣ ʶʾ˄ʰʽ ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ 
ˁʰʻʶʰˎˍʱΣ ˁʰʻ˗ˌ ʵʶ˄ ʰ˒ʺ˄ˇˎ˄ ˔˗ˊˇ ʴʽʰ ˎˉˇˁˊʽˋʾʰ ʺ ʰˋʱ˒ʶʽʰΣ ˍʽˌ ʵˏˇ 
ʰ˄ˍʽˉʱʻʶʽʷˌ ˃ˇˎΦ 

ʅʶ ˃ʽʰ ˋʶʽˊʱ ʰ˄ʰˊˍʺˋʶ˖˄ όˋˍʰ ʰʴʴ˂ʽˁʱ ˁʰʽ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱύ ʻʰ ˉˊˇˋˉʰʻʺˋ˖ ˄ʰ ʶ˅ʹʴʺˋ˖ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˃ʶ˂ʶˍ˗˄ ˃ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʹ ˃ʰʻʹ˃ʰˍʽˁʺ ʴ˂˗ˋˋʰΦ ɱʽʰ ˈˋˇˎˌ 
ʻʷ˂ˇˎ˄ ˃ʰʻʹ˃ʰˍʽˁʱΣ ʻʰ ˉʰˊʷ˔˖ ˋˎ˄ʵʷˋ˃ˇˎˌ ˉˊˇˌ ˍʽˌ ˃ʶ˂ʷˍʶˌ ˃ˇˎΦ 

 

ɮ˂˂ʱ ˉˊʷˉʶʽ ˄ʰ ˅ʶˁʰʻʰˊʾˋ˖ ʶ˅ʰˊ˔ʺˌ ˈˍʽ ˍˇ ˁ˂ʾ˃ʰ ʵʶ˄ ʶʾ˄ʰʽ ˁʰˎˍˈ ʻʷ˃ʰ ˂ˈʴ˖ ˍʹˌ 
ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹΣ ˇˏˍʶ ˂ˈʴ˖ ˍ˖˄ ʰˉʰʽˍʹˍʽˁ˗˄ ˃ʰʻʹ˃ʰˍʽˁ˗˄ ˁʰʽ ˍʹˌ ˒ˎˋʽˁʺˌ ˉˇˎ 
˔ˊʶʽʱʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎΦ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/introducing-climath
https://climath.substack.com/p/introducing-climath
https://archive.org/details/stendhal-life-of-henry-brulard/page/111/mode/2up
https://archive.org/details/stendhal-life-of-henry-brulard/page/111/mode/2up
https://archive.org/details/stendhal-life-of-henry-brulard/page/111/mode/2up
https://substackcdn.com/image/fetch/$s_!YBp1!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc781ae85-05e5-418a-932f-0bbc04c7f244_2048x1536.jpeg
https://substackcdn.com/image/fetch/$s_!YBp1!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc781ae85-05e5-418a-932f-0bbc04c7f244_2048x1536.jpeg
https://substack.com/@demetriskoutsoyiannis
https://substackcdn.com/image/fetch/$s_!YBp1!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fc781ae85-05e5-418a-932f-0bbc04c7f244_2048x1536.jpeg
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ɳʾ˄ʰʽ ˁʰˎˍˈ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˉˇ˂ʽˍʽˁʺˌΦ ʆˇ ˈ˂ˇ ʻʷ˃ʰ ʶʾ˄ʰʽ ˉˇ˂ʽˍʽˁˈΣ ʱˋ˔ʹ˃ˇΣ ʰˉʰʾˋʽˇ ˁʰʽ 
ʲʱ˄ʰˎˋˇΦ 

ʁʽ ˉˇ˂ʽˍʽˁˇʾ ˃ʰˌΣ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ˇʽ ʰˉˈ ˍʰ ˁˎˊʾʰˊ˔ʰ ˃ʷˋʰ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ ʷ˄ʰ ˉˇ˂ˏ ʶˎˊˏ 
ʰˁˊˇʰˍʺˊʽˇΣ ˃ʽ˂ˇˏ˄ ʴʽʰ ζˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺηΣ ζˁ˂ʽ˃ʰˍʽˁʺ ʷˁˍʰˁˍʹ ʰ˄ʱʴˁʹη ʺ ζˁ˂ʽ˃ʰˍʽˁʺ 
ˁˊʾˋʹηΦ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʱΣ ˇ ˈˊˇˌ ζˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺη ʷ˔ʶʽ ˍʹ˄ ʾʵʽʰ ˋʹ˃ʰˋʾʰ ˃ʶ ˍʹ˄ ζʰ˂˂ʰʴʺ ˍˇˎ ˔ˊˈ˄ˇˎη 
ʺ ˍʹ˄ ζʰ˂˂ʰʴʺ ˍˇˎ ˁʰʽˊˇˏηΦ ʂˉ˖ˌ ˇ ˔ˊˈ˄ˇˌ ˁʰʽ ˇ ˁʰʽˊˈˌΣ ʷˍˋʽ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰ ʱ˂˂ʰʸʶ ˉʱ˄ˍʰ ˁʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ пΦр ʵʽˋʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʶˍ˗˄ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ɱʹˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˇ ˈˊˇˌ 
ζˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺηΣ ʰ˄ ʶ˅ʶˍʰˋˍʶʾ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉ˂ʰʾˋʽˇΣ ʶʾ˄ʰʽ ˃ʽʰ ˍʰˎˍˇ˂ˇʴʾʰΣ ʷ˄ʰˌ 
ˉ˂ʶˇ˄ʰˋ˃ˈˌΦ ɳʾ˄ʰʽ ʰˉ˂˗ˌ ʷ˄ʰ ʵʹ˃ˇ˒ʽ˂ʷˌ ˋˏ˄ʻʹ˃ʰ ˉˇˎ ʰ˄ʺˁʶʽ ˋˍˇ ˉˇ˂ʽˍʽˁˈ ˂ʶ˅ʽ˂ˈʴʽˇΦ 

ʅˍʹ˄ ɳ˂˂ʱʵʰΣ ʷ˔ˇˎ˃ʶ ʇˉˇˎˊʴʶʾˇ ɼ˂ʽ˃ʰˍʽˁʺˌ ɼˊʾˋʹˌΦ ʆˇ ɳˎˊ˖ˁˇʽ˄ˇʲˇˏ˂ʽˇ ʷ˔ʶʽ ˁʹˊˏ˅ʶʽ 
ˁʰˍʱˋˍʰˋʹ ʷˁˍʰˁˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˄ʱʴˁʹˌΦ ʍˋˍˈˋˇΣ ʹ ʃʰʴˁˈˋ˃ʽʰ ɲʽʰˁʺˊˎ˅ʹ ˍˇˎ ɼ˂ʽ˄ˍʷ˂ ʴʽʰ 
ˍˇ ɼ˂ʾ˃ʰΣ ˍʹ˄ ˇˉˇʾʰ ʷ˔˖ ˎˉˇʴˊʱ˕ʶʽΣ ʰ˄ʰ˒ʷˊʶʽΥ ζɲʶ˄ ˎˉʱˊ˔ʶʽ ˁ˂ʽ˃ʰˍʽˁʺ ˁˊʾˋʹηΦ ɱʽʰ ˄ʰ 
ʵʽʶˎˁˊʽ˄ʾˋ˖ ˍʹ˄ ʱˉˇ˕ʺ ˃ˇˎΥ ˖ˌ ˒ˎˋʽˁʺ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁ˂ʽ˃ʰˍʽˁʺ ˁˊʾˋʹΣ ʰ˂˂ʱ 
˖ˌ ˉˇ˂ʽˍʽˁˈ ʸʺˍʹ˃ʰΣ ˎˉʱˊ˔ʶʽ τ ˁʰʽ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽˇ ʶˉʽˁʾ˄ʵˎ˄ʹ ʰˉˈ ˃ʽʰ ˒ˎˋʽˁʺ ˁ˂ʽ˃ʰˍʽˁʺ 
ˁˊʾˋʹΦ 

ɳ˄ ˋˎ˄ˍˇ˃ʾʰΣ ˍˇ ˉˇ˂ʽˍʽˁˈ ˍˇˉʾˇ ʴˏˊ˖ ʰˉˈ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˍˇ ʶ˅ʺˌΦ ɾʽʰ ˁ˂ʽ˃ʰ˒ʾʰ ˍˊʷ˒ʶʽ ˍˇˎˌ 
ˁ˂ʽ˃ʰˁˈ˂ˇˎʻˇˏˌ ˍʹˌ ˃ʶ ˁ˂ʽ˃˃ˏˊʽʰΣ ʶ˄˗ ʷ˄ʰˌ ˉˇ˂ˏ ʶˎˊˏˍʶˊˇˌ ʰˊʽʻ˃ˈˌ ʰˉ˂ʺˊ˖ˍ˖˄ 
ˁ˂ʽ˃˖ˊ˗˄ ɻ ʽʰʵʾʵʶʽ ˍʹ˄ ˉˊˇˉʰʴʱ˄ʵʰ ˉˇˎ ˁʰˍʰˋˁʶˎʱʸˇˎ˄ ˇʽ ˁ˂ʽ˃ʰ˒ʽˈʸˇʽΦ ɼʰʽ ʵʶʵˇ˃ʷ˄ʹˌ ˍʹˌ 
ʷˁˍʰˋʹˌ ˍʹˌ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʽˁʺˌ ʰˍʸʷ˄ˍʰˌΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˎˉˇʻʷˋˇˎ˃ʶ ˈˍʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʰʽ 
ˁ˂ʽ˃ʰˉʶˋˍʰ˂˃ʷ˄ˇˎˌΣ ˇʽ ˇˉˇʾˇʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˖ˌ ˋˁʶˉˍʽˁʽˋˍʷˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ʶ˄˗ 
ʶ˅ˎˉʹˊʶˍˇˏ˄ ˍʹ˄ ʰˍʸʷ˄ˍʰΦ ɮˎˍʺ ʶʾ˄ʰʽ ˇ˂ˈˁ˂ʹˊʹ ʹ ˁ˂ʽ˃ʰˍˋʾʵʰ. 

ɾʶˊʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁ˂ʽ˃ʰ˒ʾʰ ʵʾ˄ˇ˄ˍʰʽ ˋˍʹ˄ ʰˁˈ˂ˇˎʻʹ ʰˊˁʶˍʱ 
ʵʽʰ˒˖ˍʽˋˍʽˁʺ ʰ˄ʱˊˍʹˋʹΦ 

 

 

Welcome to Absurdistan 
The Rockefellers created 990 "Climate Change" institutions, 
foundations, and activist groups  
In the climate change arena, the Rockefellers call the shots. The 
whole thing was their idea, they took a silly but interesting 
theory and amped it up with hundreds and hundreds of million 
of dollars. They founded institutions and linked the survival of 
those institutions to promoting climate change and population 
ǊŜŘǳŎǘƛƻƴΦ ¢ƘŜȅ ŀŘƻǇǘŜŘ ƻƴŜ ƭƛƪŜƭȅ ǇƻƭƛǘƛŎƛŀƴ ŀŦǘŜǊ ŀƴƻǘƘŜǊΧ 
a year ago · 800 likes · 271 comments · elizabeth nickson 

ώɾʶˍʱ˒ˊʰˋʹΥ ʁʽ ʄˇˁ˒ʷ˂ʶˊ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ффл ˒ˇˊʶʾˌΣ ʽʵˊˏ˃ʰˍʰ ˁʰʽ ˇ˃ʱʵʶˌ ʰˁˍʽʲʽˋˍ˗˄ 
ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ζˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺηΦ ʅˍʹ˄ ʰˊʷ˄ʰ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ˇʽ 
ʄˇˁ˒ʷ˂ʶˊ ʷ˔ˇˎ˄ ˍˇ˄ ˉˊ˗ˍˇ ˂ˈʴˇΦ ʆˇ ˈ˂ˇ ʻʷ˃ʰ ʺˍʰ˄ ʵʽˁʺ ˍˇˎˌ ʽʵʷʰΣ ˉʺˊʰ˄ ˃ʽʰ ʰ˄ˈʹˍʹ ʰ˂˂ʱ 
ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ʻʶ˖ˊʾʰ ˁʰʽ ˍʹ˄ ʰ˄ʰʲʱʻ˃ʽˋʰ˄ ˃ʶ ʶˁʰˍˇ˄ˍʱʵʶˌ ʶˁʰˍˇ˃˃ˏˊʽʰ ʵˇ˂ʱˊʽʰΦ ɺʵˊˎˋʰ˄ 
˒ˇˊʶʾˌ ˁʰʽ ˋˎ˄ʷʵʶˋʰ˄ ˍʹ˄ ʶˉʽʲʾ˖ˋʺ ˍˇˎˌ ˃ʶ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ˁʰʽ ˍʹ 
˃ʶʾ˖ˋʹ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏΦ ʇʽˇʻʷˍʹˋʰ˄ ˍˇ˄ ʷ˄ʰ˄ ˉˇ˂ʽˍʽˁˈ ˃ʶˍʱ ˍˇ˄ ʱ˂˂ˇΦ] 

ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ʷˊʶˎ˄ʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋˁʹ˄ʺ ˁʰʽ ˍʰ ˉʰˊʰˋˁʺ˄ʽʰ ˍʹˌ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺˌ 
ˍˇ ʷ˔ʶʽ ˁʱ˄ʶʽ ˇ WŀŎƻō bƻǊŘŀƴƎňǊŘΦ ʅˎˋˍʺ˄˖ ˎˉʷˊʻʶˊ˃ʰ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻʺˋʶˍʶ ˍʹ˄ ʰˁˈ˂ˇˎʻʹ 
ˇ˃ʽ˂ʾʰ ˍˇˎΦ 

https://civilprotection.gov.gr/klimatiki-krisi
https://www.europarl.europa.eu/news/en/press-room/20191121IPR67110/the-european-parliament-declares-climate-emergency
https://www.europarl.europa.eu/news/en/press-room/20191121IPR67110/the-european-parliament-declares-climate-emergency
https://clintel.org/greece-wcd/
https://elizabethnickson.substack.com/p/the-rockefellers-created-990-climate?utm_source=substack&utm_campaign=post_embed&utm_medium=web
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ɴ˔˖ ˇ ʾʵʽˇˌ ʶˉʰ˂ʹʻʶˏˋʶʽ ʰˊˁʶˍˇˏˌ ʰˉˈ ˍˇˎˌ ʽˋ˔ˎˊʽˋ˃ˇˏˌ ˉˇˎ ˉʶˊʽʷ˔ˇ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰˉʱ˄˖ 
ʰ˄ʱˊˍʹˋʹ ˁʰʽ ˋˍˇ ʲʾ˄ˍʶˇΣ ˁʰʻ˗ˌ ʷ˔˖ ˁʱ˄ʶʽ ʽˋˍˇˊʽˁʺ ʷˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺΦ ɶ ʽˋˍˇˊʾʰ 
ʵʶ˄ ʶʾ˄ʰʽ ˃ʽʰ ʻʶ˖ˊʾʰ ˋˎ˄˖˃ˇˋʾʰˌΦ ɳʾ˄ʰʽ ˃ʽʰ ˋʶʽˊʱ ˁʰ˂ʱ ˍʶˁ˃ʹˊʽ˖˃ʷ˄˖˄ ʴʶʴˇ˄ˈˍ˖˄Φ 

ɼʰʻ˗ˌ ʰˎˍʺ ʹ ˋʶʽˊʱ ʰ˄ʰˊˍʺˋʶ˖˄ ʵʶ˄ ʰ˒ˇˊʱ ˃ˈ˄ˇ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ʰʻʹ˃ʰˍʽˁʱΣ ʰ˂˂ʱ ˁʰʽ ˍʰ 
ˋˎ˃ˉʰˊˇ˃ʰˊˍˇˏ˄ˍʰΣ ˋʶ ʶˉˈ˃ʶ˄ʶˌ ʰ˄ʰˊˍʺˋʶʽˌ ʻʰ ʵ˗ˋ˖ ˉʶˊʽˋˋˈˍʶˊʶˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ 
ʰ˄ʰ˒ˇˊʷˌ ʴʽʰ ˍʹ˄ ˉˇ˂ʽˍʽˁʺ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺΦ ʃˊˇˋ˖ˉʽˁʱ ʺˊʻʰ ˋˎ˔˄ʱ ʰ˄ˍʽ˃ʷˍ˖ˉˇˌ ˃Ω ʰˎˍʺ ˋˍʹ˄ 
ˉˊˇˋˉʱʻʶʽʱ ˃ˇˎ ˄ʰ ʵʹ˃ˇˋʽʶˏˋ˖ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΣ ˁʰʽ ʻʰ ʰ˄ʰ˒ʶˊʻ˗ ˋˍʽˌ ˉˊˇˋ˖ˉʽˁʷˌ ˃ˇˎ 
ʶ˃ˉʶʽˊʾʶˌ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌΦ 

ɮ˂˂ʱ ˍˇ ˁˏˊʽˇ ʻʷ˃ʰ ˃ˇˎ ʻʰ ˉʰˊʰ˃ʶʾ˄ʶʽ ˍˇ ˁ˂ʾ˃ʰ ˁʰʻʶʰˎˍˈΣ ˋˍˇ ˇˉˇʾˇ ʶˉʽˁʶ˄ˍˊ˗˄ʶˍʰʽ ʹ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ˇˎ ʷˊʶˎ˄ʰΣ ʲʰˋʽˋ˃ʷ˄ʹ ˋˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ τˁʰʽ ʽʵʽʰʾˍʶˊʰ ˋˍʹ ˋˍˇ˔ʰˋˍʽˁʺΦ ɶ 
ʷˊʶˎ˄ʱ ˃ˇˎ ʺˍʰ˄ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˃ʹ ˔ˊʹ˃ʰˍˇʵˇˍˇˏ˃ʶ˄ʹ ˁʰʽ ʵʽʶ˅ʺ˔ʻʹ ʰˉˈ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 
ˉʶˊʽʷˊʴʶʽʰΦ ɿˇ˃ʾʸ˖ ˈˍʽ ʶʾ˄ʰʽ ˉˊˇ˒ʰ˄ʷˌ ˋʶ ˈ˂ˇˎˌ ˈˍʽ ʹ ˁ˂ʽ˃ʰ˒ʾʰ ˁʰʽ ˈ˂ʹ ʹ ˁ˂ʽ˃ʰˍˋʾʵʰ ʴˏˊ˖ 
ˍʹˌ ʵʶ˄ ʻʰ ˔ˊʹ˃ʰˍˇʵˇˍˇˏˋʰ˄ ˉˇˍʷ ˁʱˉˇʽˇ˄ ˉˇˎ ˋˁʷ˒ˍʶˍʰʽ ʰ˄ʶ˅ʱˊˍʹˍʰΦ 

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˉʶˊʽʷˊʴʶʽʰΣ ʷ˔˖ ʷ˄ʰ˄ ʰˁˈ˃ʹ ˂ˈʴˇ ˉˇˎ ʷˁʰ˄ʰ ʰˎˍʺ ˍʹ˄ ʷˊʶˎ˄ʰ 
ˁʰʽ ˉˇˎ ˁʱ˄˖ ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɶ ʶˉʽˋˍʺ˃ʹ ʶʾ˄ʰʽ ˋˍʶ˄ʱ ˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ˃ʶ ˍʹ˄ 
ʶ˂ʶˎʻʶˊʾʰ ˍʹˌ ˋˁʷ˕ʹˌ ˁʰʽ ˍʹˌ ʷˁ˒ˊʰˋʹˌΦ ɮ˄ ʶˉʽˁˊʰˍʺˋʶʽ ʹ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺΣ ʹ ʶ˂ʶˎʻʶˊʾʰ ʻʰ 
ʶ˅ẖ ˃ʽˋˍʶʾΦ 

ɶ ʰˁˈ˂ˇˎʻʹ ʰ˄ʱˊˍʹˋʹ ʋ ˍˇˎ ɱʶ˄ʽˁˇˏ ɱˊʰ˃˃ʰˍʷʰ ˍˇˎ ʁɶɳ ʰˉˇˁʰ˂ˏˉˍʶʽ ˉˈˋˇ ˍˇˎˌ ʰˉʶ˂ˉʾʸʶʽ 
ʹ ʶ˂ʶˎʻʶˊʾʰ ˍʹˌ ʷˁ˒ˊʰˋʹˌ ˁʰʽ ˍʹˌ ʵʽʱ˔ˎˋʹˌ ˍʹˌ ˉ˂ʹˊˇ˒ˇˊʾʰˌ τˉˈˋˇ ˍˇˎˌ ˒ˇʲʾʸʶʽ ʹ 
ʰˉˇˁʱ˂ˎ˕ʹ ˁʰʽ ʵʽʱʵˇˋʹ ˍʹˌ ʰ˂ʺʻʶʽʰˌΦ ɹˋˍˇˊʽˁʱΣ ʹ ˉˊʰˁˍʽˁʺ ˍʹˌ ˂ˇʴˇˁˊʽˋʾʰˌ ˍʹˌ 
ˉ˂ʹˊˇ˒ˈˊʹˋʹˌ ʺˍʰ˄ ˋˎ˄ʺʻʹˌ ˋˍʰ ˇ˂ˇˁ˂ʹˊ˖ˍʽˁʱ ˋˎˋˍʺ˃ʰˍʰΦ ɼʰʽ ˍ˗ˊʰ ʷ˔ˇˎ˃ʶ ˃ʽʰ 
ʶˁˋˍˊʰˍʶʾʰ ˋʶ ʶˉʾˉʶʵˇ ʁɶɳ ˁʰˍʱ ˍʹˌ ʶ˂ʶˎʻʶˊʾʰˌ ˍʹˌ ˉ˂ʹˊˇ˒ˈˊʹˋʹˌΣ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰˌ ˈΣˍʽ 
ʰ˄ˍʽˍʾʻʶˍʰʽ ˋˍʹ˄ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺ ˖ˌ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹΦ 

https://x.com/antonioguterres/status/1858944268431204525
https://youtu.be/XkCYZlvxlFU
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ώɾʶˍʱ˒ˊʰˋʹΥ ʅˎ˄ˍˇ˄ʽˋ˃ʷ˄ʶˌ ʶˁˋˍˊʰˍʶʾʶˌ ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹˌ ʶ˃ˉˇʵʾʸˇˎ˄ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ 
ˉˊˈˇʵˇ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΦ ʅˍʹ ʅˏ˄ˇʵˇ ɼˇˊˎ˒ʺˌ ˍ˖˄ DнлΣ ˋˍʹ ɰˊʰʸʽ˂ʾʰΣ ˇ 
ʁɶɳ ˁʰʽ ʹ ¦b9{/h ʶʴˁʰʽ˄ʾʰˋʰ˄ ˍʹ˄ ʃʰʴˁˈˋ˃ʽʰ ʃˊ˖ˍˇʲˇˎ˂ʾʰ ʴʽʰ ˍʹ˄ ɮˁʶˊʰʽˈˍʹˍʰ ˍʹˌ 
ʃ˂ʹˊˇ˒ˈˊʹˋʹˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʷˊʶˎ˄ʰˌ ˁʰʽ ˍʹˌ 
ˎˉˇˋˍʺˊʽ˅ʹˌ ˍʹˌ ʶˉʶʾʴˇˎˋʰˌ ɲˊʱˋʹˌ ʴʽʰ ˍˇ ɼ˂ʾ˃ʰΦ] 

ʇˉʱˊ˔ˇˎ˄Σ ˂ˇʽˉˈ˄Σ ˉʱˊʰ ˉˇ˂˂ʱ ˋʹ˃ʱʵʽʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˂ˇʴˇˁˊʽˋʾʰ ˁʰʽ ˍʹ ˒ʾ˃˖ˋʹΣ ˁʰʽ ʺˊʻʰ 
ˋʶ ˋˍʶ˄ʺ ʶˉʰ˒ʺ ˃ʶ ˁʱˉˇʽʰ ʰˉˈ ʰˎˍʱΦ ɳˉˇ˃ʷ˄˖ˌΣ ʰ˄ ʵʶ˄ ʶʾ˔ʰ ʰ˄ʰ˂ʱʲʶʽ ʰˎˍʷˌ ˍʽˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ʻʰ ʷˉˊʶˉʶ ˄ʰ ʰ˄ʰˊ˖ˍʹʻ˗ ˉˇʽˇˌ ʶʾ˄ʰʽ ˇ ˊˈ˂ˇˌ ˃ˇˎΦ ɼ˂ʽ˃ʰ˒ʽˈʸˇˌΤ 
ɼ˂ʽ˃ʰˁˈ˂ˇˎʻˇˌΤ ɼ˂ʽ˃˖ˊˈˌΤ ɼ˂ʽ˃ʰˉʶˋˍʰ˂˃ʷ˄ˇˌΤ ʅʶ ˇˉˇʽʰʵʺˉˇˍʶ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ 
ʻʰ ˉˊˈʵʽʵʰ ˈˋʰ ʵʽʵʱ˔ʻʹˁʰ ˋˍˇ ˋ˔ˇ˂ʶʾˇ ʴʽʰ ˍʰ ˁ˂ʰˋʽˁʱ όʶ˂˂ʹ˄ʽˁʱύ ʹʻʽˁʱ ʽʵʶ˗ʵʹΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ʽʵʶ˗ʵˇˎˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˖ˌ ʰ˄ʰʸʺˍʹˋʹˌ ˍʹˌ ʰ˂ʺʻʶʽʰˌΦ ɰʷʲʰʽʰΣ 
ˇʽ ʰ˄ʰʴ˄˗ˋˍʶˌ ˉˇˎ ʵʶ˄ ˃ʶ ʴ˄˖ˊʾʸˇˎ˄ ʰˉˈ ˁˇ˄ˍʱΣ ˃ˉˇˊˇˏ˄ ʶ˂ʶˏʻʶˊʰ ˄ʰ ʰ˃˒ʽˋʲʹˍʺˋˇˎ˄ ˍˇ˄ 
˂ˈʴˇ ˃ˇˎ ˈˍʽ ʵʶ˄ ʰ˄ʺˁ˖ ˋʶ ˁʰ˃ʾʰ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌΦ ɳ˂ˉʾʸ˖ ˈ˃˖ˌ ʵʽʰʲʱʸˇ˄ˍʰˌ ˍʽˌ 
ʰ˄ʰˊˍʺˋʶʽˌ ˃ˇˎ ˄ʰ ˋ˔ʹ˃ʰˍʾˋˇˎ˄ ˃ʽʰ ˁʰ˂ˏˍʶˊʰ ʶ˄ʹ˃ʶˊ˖˃ʷ˄ʹ ʴ˄˗˃ʹΦ 

ɼ˂ʶʾ˄ˇ˄ˍʰˌ ʰˎˍʺ ˍʹ˄ ʶʽˋʰʴ˖ʴʽˁʺ ʰ˄ʱˊˍʹˋʹΣ ˉˊʷˉʶʽ ˄ʰ ʰˉˇˁʰ˂ˏ˕˖ ˈˍʽΣ ˁʰʻ˗ˌ ʶʾ˃ʰʽ 
ˋˍˇ˔ʰˋˍʽˁˈˌ ˔ʰˊʰˁˍʺˊʰˌΣ ʵʶ˄ ʷ˔˖ ˁʰˍʰˋˍˊ˗ˋʶʽ ˋ˔ʷʵʽˇ ʴʽʰ ˍˇ ˉ˗ˌ ʻʰ ˉˊˇ˔˖ˊʺˋ˖ ˃ʶ ˍʹ ˋʶʽˊʱ 
ˍ˖˄ ʰ˄ʰˊˍʺˋʶ˖˄ ˉˇˎ ʻʰ ʰˁˇ˂ˇˎʻʺˋˇˎ˄Φ ɳ˂ˉʾʸ˖ ˈˍʽ ʻʰ ˎˉʱˊ˅ˇˎ˄ ˋ˔ˈ˂ʽʰ ʰˉˈ ˍˇˎˌ 
ʰ˄ʰʴ˄˗ˋˍʶˌΣ ˍʰ ˇˉˇʾʰ ˋʾʴˇˎˊʰ ʻʰ ʲˇʹʻʺˋˇˎ˄ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍʹˌ ˋʶʽˊʱˌΦ 

https://x.com/antonioguterres/status/1858944268431204525
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ɳʔʖ ʒʗʀʅ ʌʋʇʞ ʊʞʇʋȢȢȢ 

ΦΦΦʰ˂˂ʱ ˁʷˊʵʽˋʰ 

 Demetris Koutsoyiannis Nov 24, 2024 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ɾʷ˔ˊʽ ˍ˗ˊʰΣ ʷ˔˖ ʵʹ˃ˇˋʽʶˏˋʶʽ пм ʶˊʴʰˋʾʶˌ ˃ʶ ˁˊʽˍʷˌ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ τ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ нру 
ʶˊʴʰˋʽ˗˄ ˃ˇˎ ˋʶ ˉʶˊʽˇʵʽˁʱ ˁ ʰʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ мллл ʶˊʴʰˋʽ˗˄ ˃ˇˎ ˉˇˎ ʰ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰʽ ʰˉˈ 
ˍˇ Google Scholar. 1 

ʆˇ ˋˏˋˍʹ˃ʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˇ˃ˇˍʾ˃ˇˎˌ ʶʾ˔ʶ ʺʵʹ ˁʰˁʷˌ ˉˍˎ˔ʷˌ ʰˉˈ ˍˈˍʶ ˉˇˎ ʱˊ˔ʽˋʰ ˄ʰ 
ʴˊʱ˒˖ ʶˊʴʰˋʾʶˌ όˉʶˊʾˉˇˎ ˍˇ мффлύΦ ɳʾ˔ʰ ʶ˃ˉ˂ʰˁʶʾ ˋʶ ʰˎˍˈ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˊˈ˂ˇˎˌΣ 
ˋˎʴʴˊʰ˒ʷʰˌΣ ˁˊʽˍʺˌΣ ʰˊ˔ʽˋˎ˄ˍʱˁˍʹˌΣ ˁʰʽ ˉˊˇˋˉʱʻʹˋʰ ˄ʰ ˁʱ˄˖ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ʲʶ˂ˍʾ˖ˋʹΣ 
ʴˊʱ˒ˇ˄ˍʰˌ editorials ˁ ʰʽ ʱˊʻˊʰ ˋ˔ʶˍʽˁʱ ˃ʶ ʰˎˍˈ.  

ɮ˄ˍʾ ˈ˃˖ˌ ˄ʰ ʲʶ˂ˍʽ˖ʻʶʾΣ ˍˇ ˋˏˋˍʹ˃ʰ ʶˉʽʵʶʽ˄˗ʻʹˁʶ ˉˇ˂ˏΣ ʽʵʾ˖ˌ ʴʽʰ ˍʽˌ ʶˊʴʰˋʾʶˌ ˉˇˎ 
ˉˊˇˍʶʾ˄ˇˎ˄ ˄ʷʶˌ ʽʵʷʶˌ ʴʽʰ ʶˎʰʾˋʻʹˍʰ ʻʷ˃ʰˍʰΣ ˈˉ˖ˌ ˍˇ ˁ˂ʾ˃ʰ ˁʰʽ ʹ ˎʴʶʾʰΦ ʁʽ ʶˁʵˈˍʶˌΣ ˇʽ 
ˋˎ˄ˍʱˁˍʶˌ ˁʰʽ ˇʽ ˁˊʽˍʷˌ ʰˉʰˊ˄ʺʻʹˁʰ˄ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍˇ˄ ˊˈ˂ˇ ˍˇˎˌ ˁʰʽ ʷʴʽ˄ʰ˄ ˇʽ ˒ˏ˂ʰˁʶˌ 
ʶ˄ ˈˌ ˉʰˊʰˁ˃ʰˋ˃ʷ˄ˇˎ ˁʰʽ ʵʽʶ˒ʻʰˊ˃ʷ˄ˇˎ ˉˇ˂ʽˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ 
ˉʰʴˁˈˋ˃ʽʰ ʵʽʰˁˎʲʷˊ˄ʹˋʹΦ ʂˍʰ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΣ ˋˎ˃ˉʶˊʽ˒ʷˊˇ˄ˍʰʽ ˖ˌ ˁ˂ʽ˃ʰˁˈ˂ˇˎʻˇʽ 
ʺ ˁ˂ʽ˃˖ˊˇʾΣ ˋˎ˄ʺʻ˖ˌ ˃ʶ ˃ʽʰ ˁˊˎ˒ʺ ʰˎˍʰˊʷˋˁʶʽʰ ˈˍʽ ʰˉˇˊˊʾˉˍˇ˄ˍʰˌ ʷ˄ʰ άʰʽˊʶˍʽˁˈέ όˈˉ˖ˌ ˍˇ 
ʻʶ˖ˊˇˏ˄ύ ʷʴʴˊʰ˒ˇ ˋ˗ʸˇˎ˄ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˖ˌ ʰˁˍʽʲʽˋˍʷˌΦ 

ɮ˄ ʹ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶ˄ˈˌ ˋˎ˃ʲʰˍʽˁˇˏ ʱˊʻˊˇˎ ˃ʷˍˊʽʰˌ όʺ ˁʰʽ ˔ʰ˃ʹ˂ʺˌύ 
ˉˇʽˈˍʹˍʰˌ ʶʾ˄ʰʽ ɮΣ ʹ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ʶ˄ˈˌ ʱˊʻˊˇˎ ˎ˕ʹ˂ʺˌ ˉˇʽˈˍʹˍʰˌ ˉˇˎ 
ʷˊ˔ʶˍʰʽ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ ˋˎ˃ʲʰˍʽˁʺ ˋˇ˒ʾʰ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ пɮΦ ɱʽʰˍʾΤ ɳˉʶʽʵʺ ˋˎ˔˄ʱ ʹ 
ˋˎʴʴˊʰ˒ʺ ʴʽʰ ˍʹ˄ ʰ˄ˍʾˁˊˇˎˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ˋ˔ˇ˂ʾ˖˄ ʽˋˇʵˎ˄ʰ˃ʶʾ ˃ʶ ˍʹ ˋˎʴʴˊʰ˒ʺ ˃ʽʰˌ 
ʰˁˈ˃ʹ ʶˊʴʰˋʾʰˌΦ ɼʰʽ ʶˉʶʽʵʺ ʰ˄ ʹ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ˁʰ˂ʺΣ ˋˎ˄ʺʻ˖ˌ ʰˉˇˊˊʾˉˍʶˍʰʽ ʰˊˁʶˍʷˌ ˒ˇˊʷˌ 
ˁʰʽ ˉˊʷˉʶʽ ˄ʰ ˎˉˇʲ˂ʹʻʶʾ ʶˁ ˄ʷˇˎ ˋʶ ʱ˂˂ʰ ˉʶˊʽˇʵʽˁʱ ˃ʷ˔ˊʽ ˄ʰ ʵʹ˃ˇˋʽʶˎˍʶʾΦ 

ɮˉˈ ˍʰ ˉʰˊʰˉʱ˄˖Σ ˎˉˇʻʷˍ˖ ˈˍʽ ʶʾ˄ʰʽ ˁʰˍʰ˄ˇʹˍˈ ˉˈˋˇ ˉˇ˂ˏ ˅ˏ˂ˇ ʷ˔˖ ˒ʱʶʽ ʴʽʰ ˍʹ 
ʵʹ˃ˇˋʾʶˎˋʹ ˍ˖˄ пм ʵʹ˃ˇˋʽʶˏˋʶ˗˄ ˃ˇˎ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɼʰʻ˗ˌ ʶʾ˃ʰʽ ˎˉʷˊ ˍʹˌ ˉ˂ʺˊˇˎˌ 
ʵʽʰ˒ʱ˄ʶʽʰˌ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˉˈ ˇ˃ˇˍʾ˃ˇˎˌΣ ʷ˔˖ ʰ˄ʰˊˍʺˋʶʽ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˈ˂ˇ 
ˍˇ ˎ˂ʽˁˈ ʴʽʰ ˍʽˌ ʰˉˇˊˊʾ˕ʶʽˌ ˉˇˎ ʷ˔˖ ˂ʱʲʶʽΦ ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ˍʰ ʰˉˇˊˊʽ˒ʻʷ˄ˍʰ ʱˊʻˊʰ 
ʶʾ˄ʰʽ ˍʰ ˁʰ˂ˏˍʶˊʱ ˃ˇˎΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ ˍʶ˂ʶˎˍʰʾʰ ˃ˇˎ ʶˊʴʰˋʾʰΥ 

D. Koutsoyiannis, Relative importance of carbon dioxide and water in the 
greenhouse effect: Does the tail wag the dog?, Science of Climate Change, 4 
(2), 36ς78, doi:10.53234/scc202411/01, 2024. 

ʅΩ ʰˎˍʺ˄Σ ʷ˔˖ ˋˎ˃ˉʶˊʽ˂ʱʲʶʽ ˖ˌ ʅˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʷˌ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ 
ʰˉˇˊˊʾ˕ʶʽˌ ˍˊʽ˗˄ ˉʶˊʽˇʵʽˁ˗˄ όʷ˄ʰ ʷʴʴˊʰ˒ˇ то ˋʶ˂ʾʵ˖˄ τ ˁʱ˄ˍʶ ˁ˂ʽˁ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ 
ζʃˊˇʿˋˍˇˊʾʰ ʰˉˇˊˊʾ˕ʶ˖˄η ˋˍˇ˄ ˉʰˊʰˉʱ˄˖ ˋˏ˄ʵʶˋ˃ˇ ˋˍˇ˄ ʽˋˍˈˍˇˉˈ ˃ˇˎ ʺ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ 
«You find supplementary Řŀǘŀ ƘŜǊŜη ˋˍˇ˄ ʶˉʾˋʹ˃ˇ ʽˋˍˈˍˇˉˇ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ). 

 
1 ʁˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ʶˊʴʰˋʾʶˌ ʷ˔ˇˎ˄ ˁʰʽ ʱ˂˂ˇˎˌ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˖ˌ ˋˎˋˎʴʴˊʰ˒ʶʾˌΣ ˉʰˊˈ˂ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽ˗ ˍˇ 
ζ˃ˇˎη ʴʽʰ ˄ʰ ʰ˄ʰ˒ʶˊʻ˗ ˋʶ ˈ˂ʶˌ ˍʰˎˍˈ˔ˊˇ˄ʰΦ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˉˇ˂˂ʷˌ ʶˊʴʰˋʾʶˌ ʶʾ˄ʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ʵʽˁʷˌ ˃ˇˎΣ 
ʻʶ˗ˊʹˋʰ ˈˍʽΣ ʰ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ ˍˇ ζ˃ʰˌηΣ ʻʰ ˒ʰʽ˄ˈˍʰ˄ ˈˍʽ ʶˁ˒ˊʱʸ˖ ˁʰʽ ˍˇˎˌ ˋˎˋˎʴʴˊʰ˒ʶʾˌ ˃ˇˎΣ ʶ˄˗ ˋˍʹ˄ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʶˁ˒ˊʱʸ˖ ˃ˈ˄ˇ ˍʹ˄ ˍʰˉʶʽ˄ˈˍʹˍʱ ˃ˇˎΦ ʆʰ ˉ˂ʺˊʹ ˋˍˇʽ˔ʶʾʰΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ 
ˇ˄ˇ˃ʱˍ˖˄ ˍ˖˄ ˋˎʴʴˊʰ˒ʷ˖˄Σ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ ˂ʾˋˍʰ ˍˇˎ ˋˎ˄ʵʷˋ˃ˇˎ ˉˇˎ ˉʰˊʷ˔˖Φ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/ive-been-beaten-up-a-lot
https://climath.substack.com/p/ive-been-beaten-up-a-lot
https://www.itia.ntua.gr/el/search/?authors=koutsoyiannis&tags=climate
https://www.itia.ntua.gr/el/byauthor/Koutsoyiannis/0/
https://www.itia.ntua.gr/el/byauthor/Koutsoyiannis/0/
https://scholar.google.com/citations?user=OPA_BScAAAAJ
https://scholar.google.com/citations?user=OPA_BScAAAAJ
https://www.itia.ntua.gr/el/search/?authors=koutsoyiannis&tags=peer_review
https://www.itia.ntua.gr/el/search/?tags=rejected
https://www.itia.ntua.gr/el/search/?tags=rejected
https://www.itia.ntua.gr/el/docinfo/2501/
https://www.itia.ntua.gr/el/docinfo/2501/
https://www.itia.ntua.gr/en/docinfo/2501/
https://www.itia.ntua.gr/el/docinfo/2501/
https://www.itia.ntua.gr/el/docinfo/2501/
https://scienceofclimatechange.org/demetris-koutsoyiannis-relative-importance-of-carbon-dioxide-and-water-in-the-greenhouse-effect-does-the-tail-wag-the-dog/
https://substack.com/@demetriskoutsoyiannis
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ɴ˄ʰ ʱ˂˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊʱʵʶʽʴ˃ʰ ʶʾ˄ʰʽ ʹ ˉˊˈˋ˒ʰˍʹ ʶˊʴʰˋʾʰ ˃ˇˎΥ 

D. Koutsoyiannis, Stochastic assessment of temperature ς /hі Ŏŀǳǎŀƭ 
relationship in climate from the Phanerozoic through modern times, 
Mathematical Biosciences and Engineering, 21 (7), 6560ς6602, doi: 
10.3934/mbe.2024287, 2024. 

ɮˎˍʺ ʵʶ˄ ʰˉˇˊˊʾ˒ʻʹˁʶΣ ʰ˂˂ʱ ʹ ˉˊˇˋˉʱʻʶʽʰ ˄ʰ ʰ˄ˍʽˁˊˇˏˋ˖ ˍʰ ˁʰˍʶʵʰ˒ʽˋˍʽˁʱ ˋ˔ˈ˂ʽʰ 
ˁʱˉˇʽ˖˄ ˁˊʽˍ˗˄ ʺˍʰ˄ ʶ˅ʾˋˇˎ ˃ʶʴʱ˂ʹΦ ɴ˔˖ ʵʹ˃ˇˋʽʶˏˋʶʽ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˃ˇˎ ˋʶ ˅ʶ˔˖ˊʽˋˍˈ 
ʷʴʴˊʰ˒ˇ ʶʵ˗Υ  

D. Koutsoyiannis, From henΩs egg to serpentΩs egg: Peer reviews and other 
attacks on science for silencing voices opposing the άclimate crisisέ narrative, 
NTUA, Athens, 2024. 

ɮʽˋʻʱ˄ˇ˃ʰʽ ʶ˅ʰ˄ˍ˂ʹ˃ʷ˄ˇˌ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˉʷˍʶʽʶˌΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ʶʾ˃ʰʽ 
ʶˎ˔ʰˊʽˋˍʹ˃ʷ˄ˇˌ ˁʰʻ˗ˌ ˄ʽ˗ʻ˖ ˈˍʽ ʷ˔˖ ˁʶˊʵʾˋʶʽΦ  

ʃˊ˗ˍˇ˄Σ ˁʰˍʱ˒ʶˊʰ ˄ʰ ʵʹ˃ˇˋʽʶˏˋ˖ ˋ˔ʶʵˈ˄ ˈ˂ʶˌ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰ 
τ пм ʰˉˈ ˍʽˌ пн ό˃ʾʰ ʰˉˈ ʰˎˍʷˌ ʷ˂ʰʲʶ ˉˇ˂˂ʷˌ ʰˉˇˊˊʾ˕ʶʽˌ ˍʹ˄ ˉʶˊʾˇʵˇ нлмн-нлмрΣ ˃ʶˍʱ ˍʽˌ 
ˇˉˇʾʶˌ ˍʰ ˉʰˊʱˍʹˋʰ ˁʰʽ ˍʹ˄ ʰ˄ʱˊˍʹˋʰ ˋˍˇ wŜǎŜŀǊŎƘDŀǘŜύΦ ɳʽʵʽˁˈˍʶˊʰΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˉʷ˄ˍʶ 
˔ˊˈ˄ʽʰ ʵʹ˃ˇˋʾʶˎˋʰ ˁʰʽ ˍʽˌ мс ʶˊʴʰˋʾʶˌ ˃ˇˎ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰΣ ˇʽ ˇˉˇʾʶˌ 
ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˋˍˇ˄ ˋˏ˄ʵʶˋ˃ˇ ˉˇˎ ʷʵ˖ˋʰ ˉʰˊʰˉʱ˄˖Φ 

ɲʶˏˍʶˊˇ˄Σ ˇʽ ʶˊʴʰˋʾʶˌ ʰ˄ˍʽˋˍʱʻʹˁʰ˄ ˋˍʽˌ ʶˉʽʻʷˋʶʽˌ ˍʹˌ ˁ˂ʽ˃ʰˍˋʾʵʰˌ ˉˊˇˌ ˍʰ ˉʶˊʽˇʵʽˁʱ 
ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˍʽˌ ʰˉˇˋˏˊˇˎ˄Φ ɮ˄ʰ˒ʷˊˇ˃ʰʽ ˋʶ ʰˎˍʷˌ ˋˍˇ ʵˇˁʾ˃ʽˈ ˃ˇˎ ʴʽʰ ˍˇ ʰˎʴˈ ˍʹˌ ˁˈˍʰˌ 
ˁʰʽ ˍˇ ʰˎʴˈ ˍˇˎ ˒ʽʵʽˇˏ όάCǊƻƳ ƘŜƴΩǎ ŜƎƎ ǘƻ ǎŜǊǇŜƴǘΩǎ ŜƎƎΧέύ ˉˇˎ ʰ˄ʷ˒ʶˊʰ ˉʰˊʰˉʱ˄˖Φ ɶ 
˃ˇ˄ʰʵʽˁʺ ʰ˂˂ʰʴʺ ˃ʶˍʱ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹΣ ʹ ˇˉˇʾʰ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ʺˉʽʰΣ 
ʰ˒ˇˊˇˏˋʶ ˍʹ˄ ʶˊʴʰˋʾʰ ˃ˇˎ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ˋʶ ʷ˄ʰ ˉʶˊʽˇʵʽˁˈ ˍʹˌ 9D¦Υ 

D. Koutsoyiannis, Revisiting the global hydrological cycle: is it intensifying?, 
Hydrology and Earth System Sciences, 24, 3899ς3932, doi:10.5194/hess-24-
3899-2020, 2020. 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˃ʶˍʱ ˍʹ ʵʹ˃ˇˋʾʶˎˋʺ ˍʹˌ ˁʰʽ ʶ˅ʰʽˍʾʰˌ ˉʰˊʰˉˈ˄˖˄ ˍʹˌ ˁ˂ʽ˃ʰˍˋʾʵʰˌΣ ˇʽ 
ʰˊ˔ʽˋˎ˄ˍʱˁˍʶˌ ˃ˇˏ ʸʺˍʹˋʰ˄Σ ˁʰʽ ʵʷ˔ˍʹˁʰΣ ˄ʰ ʰ˄ˍʽˁʰˍʰˋˍʺˋ˖ ˍˇˎˌ ˋˎ˄ʵʷˋ˃ˇˎˌ ˉˊˇˌ ʵˏˇ ʰˉˈ 
ˍʽˌ ˉʰˊˇˎˋʽʱˋʶʽˌ ˃ˇˎΣ ˍˇˎˌ ˇˉˇʾˇˎˌ ʶʾ˔ʰ ˋˎ˃ˉʶˊʽ˂ʱʲʶʽ ˋˍʹ˄ ʶ˄ˈˍʹˍʰ ζɮ˄ʰʴ˄˖ˊʾˋʶʽˌη ˍʹˌ 
ʶˊʴʰˋʾʰˌΣ ˃ʶ ʷ˄ʰ˄ ˋˏ˄ʵʶˋ˃ˇ ˉˊˇˌ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ ʽˋˍˇˋʶ˂ʾʵʰ ˃ˇˎΦ ɮˎˍʷˌ ˇʽ ʵˏˇ 
ˉʰˊˇˎˋʽʱˋʶʽˌ ˍ˖˄ ˇˉˇʾ˖˄ ˇʽ ˋˏ˄ʵʶˋ˃ˇʽ ʰ˒ʰʽˊʷʻʹˁʰ˄ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

D. Koutsoyiannis, Personal knowable moments (DK-moments) for high-order 
characterization of coincidence in totalitarianism, Self-organized lecture, 
doi:10.13140/RG.2.2.23117.38885/1, Bologna, Italy, 17 December 2019. 

D. Koutsoyiannis, The political origin of the climate change agenda, Self-
organized lecture, doi:10.13140/RG.2.2.10223.05283, School of Civil 
Engineering ς National Technical University of Athens, Athens, 14 April 2020. 

ʆˊʾˍˇ˄Σ ʵˏˇ ʶˉʾˋʹ˃ʰ ʅ˔ˈ˂ʽʰ ʴʽʰ ʵˏˇ ʰˉˈ ˍʽˌ ʶˊʴʰˋʾʶˌΣ ˍʰ ˇˉˇʾʰ ˎˉˇʲ˂ʺʻʹˁʰ˄ ˁʰʽ 
ʵʹ˃ˇˋʽʶˏʻʹˁʰ˄ ˋʶ ʵˏˇ ˉʶˊʽˇʵʽˁʱΣ ˉʰˊʱ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ˍ˖˄ ˋˎʴʴˊʰ˒ʷ˖˄ ˍˇˎˌΣ ʵʶ˄ ʲˊʺˁʰ˄ 
ˁʰ˄ʷ˄ʰ ˂ʱʻˇˌ ˋˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎ ˁʰʽ ʰˏ˅ʹˋʰ˄ ˍʹ˄ ʶ˃ˉʽˋˍˇˋˏ˄ʹ ˃ˇˎ ˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁʰʽ ˍʰ 
ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ˍ˖˄ ʶˊʴʰˋʽ˗˄Φ ʇˉˇʻʷˍ˖ ˈˍʽ ˎˉˇʲ˂ʺʻʹˁʰ˄ ˁʰʽ ʱ˂˂ʰ ʅ˔ˈ˂ʽʰΣ ʰ˂˂ʱ ˉˊʷˉʶʽ ˄ʰ 
ʰˉˇˊˊʾ˒ʻʹˁʰ˄Φ  

https://www.itia.ntua.gr/el/docinfo/2467/
https://www.itia.ntua.gr/el/docinfo/2467/
https://www.itia.ntua.gr/en/docinfo/2467/
https://www.itia.ntua.gr/en/docinfo/2467/
https://www.itia.ntua.gr/en/docinfo/2467/
https://www.itia.ntua.gr/el/docinfo/2468/
https://www.itia.ntua.gr/el/docinfo/2468/
https://www.itia.ntua.gr/el/docinfo/2468/
https://www.itia.ntua.gr/el/docinfo/1650/
https://www.itia.ntua.gr/el/docinfo/1650/
https://www.itia.ntua.gr/el/docinfo/2042/
https://www.itia.ntua.gr/el/docinfo/2042/
https://www.itia.ntua.gr/en/docinfo/2042/
https://www.itia.ntua.gr/en/docinfo/2042/
https://www.itia.ntua.gr/en/docinfo/2042/
https://www.itia.ntua.gr/el/docinfo/2015/
https://www.itia.ntua.gr/el/docinfo/2015/
https://www.itia.ntua.gr/el/docinfo/2015/
https://www.itia.ntua.gr/el/docinfo/2015/
https://www.itia.ntua.gr/el/docinfo/2015/
https://www.itia.ntua.gr/el/docinfo/2035/
https://www.itia.ntua.gr/el/docinfo/2035/
https://www.itia.ntua.gr/el/docinfo/2035/
https://www.itia.ntua.gr/el/docinfo/2035/
https://www.itia.ntua.gr/el/docinfo/2035/
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ʆʷˍʰˊˍˇ˄Σ ˍʰ ʷʴʴˊʰ˒ʰ ʵʽʰʵˈʻʹˁʰ˄ ˁʰʽ ˋˎʸʹˍʺʻʹˁʰ˄ ʶˎˊʷ˖ˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˍˇ ʷʴʴˊʰ˒ˇ 
ˍʹˌ 9D¦ ˉˇˎ ˉˊˇʰ˄ʷ˒ʶˊʰΣ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ʺʵʹ мсл ʰ˄ʰ˒ˇˊʷˌ ˋˍˇ DƻƻƎƭŜ {ŎƘƻƭŀǊΣ ʺˍʰ˄ ˍˇ ˉʽˇ 
ˉˇ˂ˎʵʽʰʲʰˋ˃ʷ˄ˇ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ ʴʽʰ ˍˇ нлнлΥ 

 
ʅˍʽʴ˃ʽˈˍˎˉˇ ʰˉΩ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ 9D¦ όнлнлύ 

ɾʽʰ ʱ˂˂ʹ ʶˊʴʰˋʾʰΣ ˉˇˎ ʵʹ˃ˇˋʽʶˏʻʹˁʶ ˋˍʰ ζʃˊʰˁˍʽˁʱ ˍʹˌ όɰˊʶˍʰ˄ʽˁʺˌύ ɰʰˋʽ˂ʽˁʺˌ ɳˍʰʽˊʶʾʰˌηΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ʱˊʻˊ˖˄ ˃ʶ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶˍʰ˒ˇˊˍ˗ˋʶʽˌΣ ˋˍʹ ʵʶˏˍʶˊʹ ʻʷˋʹ 

https://scholar.google.com/scholar?cites=6276783696297389370
https://substackcdn.com/image/fetch/$s_!FP0i!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F4d52e002-d184-49bd-b1c9-fc7aa15498b7_1733x2033.png
https://substackcdn.com/image/fetch/$s_!FP0i!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F4d52e002-d184-49bd-b1c9-fc7aa15498b7_1733x2033.png
https://blogs.egu.eu/geolog/2020/12/30/the-most-read-egu-journal-articles-in-2020/
https://substackcdn.com/image/fetch/$s_!FP0i!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F4d52e002-d184-49bd-b1c9-fc7aa15498b7_1733x2033.png
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˃ʶˍʰ˅ˏ ˈ˂˖˄ ˍ˖˄ ˁʰˍʹʴˇˊʽ˗˄ ʺ ˋˍʹ˄ ˉˊ˗ˍʹ ʻʷˋʹ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ʱˊʻˊ˖˄ 
ˋʶ ˈ˂ʹ ˍʹ˄ ʽˋˍˇˊʾʰ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏΥ 

 
ʅˍʽʴ˃ʽˈˍˎˉˇ ʰˉΩ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍʹˌ wƻȅŀƭ {ƻŎƛŜǘȅ 

https://substackcdn.com/image/fetch/$s_!Z4c9!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2fec8ac7-251d-4788-9fab-5be56e73a148_1279x1281.png
https://substackcdn.com/image/fetch/$s_!Z4c9!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2fec8ac7-251d-4788-9fab-5be56e73a148_1279x1281.png
https://royalsocietypublishing.org/action/doSearch?SeriesKey=rspa&sortBy=downloaded
https://substackcdn.com/image/fetch/$s_!Z4c9!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2fec8ac7-251d-4788-9fab-5be56e73a148_1279x1281.png
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ʆˊʶʽˌ ʱ˂˂ʶˌ ʶˊʴʰˋʾʶˌ ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉʷ˄ˍʶ ˁˇˊˎ˒ʰʾ˖˄ όʰˉˈ ʱˉˇ˕ʹ 
ʶˉʽˋˁʷ˕ʶ˖˄ύ ʱˊʻˊ˖˄ ˋˍˇ ˉʶˊʽˇʵʽˁˈ Sci ˍˇˎ a5tLΣ ˃ʾʰ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ʶʾ˄ʰʽ ʹ ˉˊ˗ˍʹ ˋˍʹ˄ 
ʽˋˍˇˊʾʰ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ ό˃ʰˁˊʱ˄ύΥ 

 
ʅˍʽʴ˃ʽˈˍˎˉˇ ʰˉΩ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ Sci 

https://substackcdn.com/image/fetch/$s_!wdDA!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F464dc433-7356-4ef2-afe8-beb43edbdd13_811x1177.png
https://substackcdn.com/image/fetch/$s_!wdDA!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F464dc433-7356-4ef2-afe8-beb43edbdd13_811x1177.png
https://www.mdpi.com/search?q=&journal=sci&sort=articles_stats_art_view_page&page_count=50
https://www.mdpi.com/search?q=&journal=sci&sort=articles_stats_art_view_page&page_count=50
https://substackcdn.com/image/fetch/$s_!wdDA!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F464dc433-7356-4ef2-afe8-beb43edbdd13_811x1177.png
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ɶ ˉˊ˗ˍʹ ʰˉˈ ˍʽˌ ˉʷ˄ˍʶ ʶˊʴʰˋʾʶˌ ˍʹˌ ˉʰˊʰˉʱ˄˖ ˂ʾˋˍʰˌΣ ˔ʱˊʹ ˋˍʹ ʴʶ˄˄ʰʽˇʵ˖ˊʾʰ ˍʹˌ WǳŘƛǘƘ 
Curry, ̀ ˎʸʹˍʺʻʹˁʶ ˋʶ ʷˁˍʰˋʹ ˋˍˇ ʽˋˍˇ˂ˈʴʽˈ ˍʹˌΦ ʅˎʴˁʷ˄ˍˊ˖ˋʰ ˇ˂ˈˁ˂ʹˊʹ ˍʹ ˋˎʸʺˍʹˋʹΣ ˃ʶ 
ˉʶˊʾˉˇˎ мллл ˋˎ˄ʶʽˋ˒ˇˊʷˌ ό˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ мтт ʵʽˁʷˌ ˃ˇˎ ʰˉʰ˄ˍʺˋʶʽˌ ˋʶ ˋ˔ˈ˂ʽʰύ ˉˇˎ 
ʰ˄ʺˁˇˎ˄ ˋʶ муп ˇ˃ʱʵʶˌ ʰˉˈ уо ˋ˔ˇ˂ʽʰˋˍʷˌΣ ˋʶ ʷ˄ʰ ʷʴʴˊʰ˒ˇ ˃ʶʴʷʻˇˎˌ ʲʽʲ˂ʾˇˎ όотн ˋʶ˂ʾʵʶˌύ. 

ʆʰ ʱ˂˂ʰ ˉˊˈˋ˒ʰˍʰ ʱˊʻˊʰ ˋˎʸʹˍʺʻʹˁʰ˄ ʶˉʾˋʹˌ ˋʶ ʽˋˍˇ˂ˈʴʽʰ ˁʰʽ ˃ʷˋʰ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌ 
ˁʰʽ ʴʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ʷ˔ˇˎ˄ ˎ˕ʹ˂ʷˌ ʶˉʽʵˈˋʶʽˌ !ƭǘƳŜǘǊƛŎΥ 

 
ʅˍʽʴ˃ʽˈˍˎˉʰ ʰˉΩ ˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ 5ƛƳŜƴǎƛƻƴǎ ˃ʶ ˍʽˌ ʶˉʽʵˈˋʶʽˌ !ƭǘƳŜǘǊƛŎ ̱ ˖˄ ˉˊˈˋ˒ʰˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʹ˃ˇˋʽʶˏˋʶ˗˄ ˃ˇˎ 

ʃʷ˃ˉˍˇ˄ τ ˁʰʽ ʰˎˍˈˌ ʶʾ˄ʰʽ ˇ ˂ˈʴˇˌ ˉˇˎ ʷʵ˖ˋʰ ˍˈˋʶˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˋˍˇ ˍʷˍʰˊˍˇ ˖ˌ 
ʰˉˇʵʶʽˁˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ ˉʷ˃ˉˍˇ τ ʹ ʶˁˍʶ˄ʺˌ ˋˎʸʺˍʹˋʹ ʰˉˇʵʶʾ˔ˍʹˁʶ ˉˇ˂ˏ ˔ˊʺˋʽ˃ʹΦ ʁʽ 
ˋ˔ˇ˂ʽʰˋˍʷˌ ˃ˉˇˊʶʾ ˄ʰ ʺˍʰ˄ ʶˉʽˁˊʽˍʽˁˇʾ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʶˉʷ˃ʶʽ˄ʰ˄ ˋˍʹ˄ ˁˊʽˍʽˁʺ ˍˇˎˌΣ ʰ˂˂ʱ ˁʰˍʱ 
ˍ ́ʴ˄˗˃ʹ ˃ˇˎ ʵʶ˄ ʶ˄ˍˈˉʽˋʰ˄ ˁʰ˄ʷ˄ʰ ˂ʱʻˇˌ ˋʶ ˁʰ˃ʽʱ ʰˉΩ ˍʽˌ ʶˊʴʰˋʾʶˌΦ ɮ˄ˍʽʻʷˍ˖ˌΣ ʶʾ˔ʰ 
ʶˉʽʲʶʲʰʽ˗ˋʶʽˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˃ˇˎ ʰˉˈ ʵˏˇ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˉˇˎ ʵˇˏ˂ʶ˕ʰ˄ ʰ˄ʶ˅ʱˊˍʹˍʰΣ 
ˍˇˎˌ ˇˉˇʾˇˎˌ ʵʶ˄ ʴ˄˗ˊʽʸʰ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ2Φ ʂ˂ʶˌ ˇʽ ʶˊʴʰˋʾʶˌ ʱ˄ˍʶ˅ʰ˄Φ ɼʰʽ ˇʽ ʶˉʽˁˊʾˋʶʽˌ ˃ʶ 
˗ʻʹˋʰ˄ ˄ʰ ˋˎ˄ˍʱ˅˖ ˁʽ ʱ˂˂ʶˌ ʶˊʴʰˋʾʶˌ ʴʽʰ ˄ʰ ˍʽˌ ʰ˄ˍʽˁˊˇˏˋ˖Φ 

 
2 ɾʽʰ ʶˉʽʲʶʲʰʾ˖ˋʹΣ ˈˉ˖ˌ ˃ˉˇˊʶʾ ˄ʰ ʵʶʽ ˁʰ˄ʶʾˌ ˋˍˇ ʽˋˍˇ˂ˈʴʽˇ ˍʹˌ WǳŘƛǘƘ /ǳǊǊȅΣ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˃ʽʰ ʵʽʰ˒ˇˊʶˍʽˁʺ 
˃ʶʻˇʵˇ˂ˇʴʾʰΦ ɶ ʱ˂˂ʹ ʰ˄ʰˉʰˊʺʴʰʴʶ ˍˇˎˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ ˃ˇˎ ˁʰʽ ˍˇˎˌ ʲˊʺˁʶ ˋ˖ˋˍˇˏˌΦ 

https://judithcurry.com/2023/09/26/causality-and-climate/
https://www.itia.ntua.gr/el/docinfo/2353/
https://substackcdn.com/image/fetch/$s_!86jK!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff826ddc1-a8fe-4138-bb3f-d919b1509a8e_2723x2489.png
https://substackcdn.com/image/fetch/$s_!86jK!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff826ddc1-a8fe-4138-bb3f-d919b1509a8e_2723x2489.png
https://app.dimensions.ai/discover/publication?and_facet_researcher=ur.014277022137.10&order=altmetric
https://substackcdn.com/image/fetch/$s_!86jK!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff826ddc1-a8fe-4138-bb3f-d919b1509a8e_2723x2489.png
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ɮʽˋʻʱ˄ˇ˃ʰʽ ˈˍʽ ʷ˔˖ ˉ˂ʷˇ˄ ʵʽʰ˃ˇˊ˒˗ˋʶʽ ˃ʽʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʱˉˇ˕ʹ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΣ ˍʹ˄ ˇˉˇʾʰ 
ʻʰ ˉʰˊˇˎˋʽʱˋ˖ ˋʶ ʶˉˈ˃ʶ˄ʶˌ ʰ˄ʰˊˍʺˋʶʽˌΦ ɮ˂˂ʱ ˒ˎˋʽˁʱ ˃ˉˇˊʶʾ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ˂ʱʻʹ ˋˍʽˌ 
ʶˊʴʰˋʾʶˌ ˃ˇˎΣ ˉʰˊʱ ˍʹ˄ ʰˉˇˍˎ˔ʾʰ ˍ˖˄ ʶʻʶ˂ˇ˄ˍ˗˄ ˄ʰ ˍʰ ʶ˄ˍˇˉʾˋˇˎ˄Φ ɼʰʽ ˒ˎˋʽˁʱΣ ʹ 
ʰ˄ʰˁʱ˂ˎ˕ʹ ˁʰʽ ʹ ɻ ʽˈˊʻ˖ˋʹ ˍ˖˄ ˂ʰʻ˗˄ ʶʾ˄ʰʽ ˇ ˍˊˈˉˇˌ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ʹ ʶˉʽˋˍʺ˃ʹ ˉˊˇ˔˖ˊʱʶʽΦ  
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ɨʅ ʐʅʈʘʏ ʐʂʏ ʀʉʘʍɾʀʅɻʏ ʎʐʂʉ ɞʇʇʗɿɻ ʐɻ ʐʀʇʀʑʐɻʚɻ υπ 
ʔʍʝʉʅɻȡ ɚʌͻ ʐʂʉ ɻʆʈʙ ʎʐʂʉ ʌɻʍɻʆʈʙ 

 Demetris Koutsoyiannis Nov 29, 2024 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅʶ h̄ ʱ˄ˍʹˋʹ ʶ˄ˈˌ ˋ˔ˇ˂ʾˇˎ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʰ˄ʱˊˍʹˋʹΣ ʷʴˊʰ˕ʰ ό˃ʶˍʰ˒ˊʱʸˇ˄ˍʰˌ ʰˉΩ ˍʰ 
ʰʴʴ˂ʽˁʱύΥ 

ʆˇ ˁ˂ʾ˃ʰ ˁʰʽ ʹ ʶ˄ʷˊʴʶʽʰ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊʱʴ˃ʰˍʰ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ˈ˄ˇ 
ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺˌΦ ɲʶ˄ ˋˎʸʹˍ˗ ʶ˄ʶˊʴʶʽʰˁʱ ʸʹˍʺ˃ʰˍʰ ʶʵ˗τʵʶ˄ 
ʶ˃ˉʾˉˍˇˎ˄ ˋˍˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ώʶˁʶʾ˄ʹˌ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌϐΦ ɳ˂ˉʾʸ˖ ˈˍʽ ʻʰ ʷ˔ˇˎ˃ʶ ˍʹ˄ 
ʶˎˁʰʽˊʾʰ ˄ʰ ˍʰ ˋˎʸʹˍʺˋˇˎ˃ʶ ʶ˄ ʶˎʻʷˍ˖ ˔ˊˈ˄˖ ˋʶ ʱ˂˂ʶˌ ʰ˄ʰˊˍʺˋʶʽˌΦ 

ɴˍˋʽΣ ʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱˊˍʹˋʹ ʶʾ˄ʰʽ ˃ʽʰ ˉʰˊʷˁʲʰˋʹ ʰˉˈ ˍˇ ˁˏˊʽˇ ʻʷ˃ʰΣ ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ ˍˇˎ 
ˁ˂ʾ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʶ˄ʷˊʴʶʽʰΦ ɷʻʶ˂ʰ ˄ʰ ʴʽˇˊˍʱˋ˖ ˃ʽʰ ʶˊʴʰˋʾʰ ˉˇˎ ˋˎ˄ˍʱ˔ˍʹˁʶ 
ʰˉˈ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˁʽ ʰˉˈ ˃ʷ˄ʰ ˁʰʽ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ˋʺ˃ʶˊʰΥ 

G.-F. Sargentis, R. Ioannidis, N. Mamassis, V. Zoukos, and D. Koutsoyiannis, A 
review of the energy policy in Greece in the last 50 years and its implications 
for prosperity, Clean Energy and Sustainability, 2 (4), 10021, 
doi:10.70322/ces.2024.10021, 2024. 

ώɮ˄ʰˋˁˈˉʹˋʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˉˇ˂ʽˍʽˁʺˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ рл ˔ˊˈ˄ʽʰ 
ˁʰʽ ˇʽ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˋˍʹ˄ ʶˎʹ˃ʶˊʾʰϐ 

ʂˉ˖ˌ ʶʾ˄ʰʽ ˒ˎˋʽˁˈΣ ʹ ʶˊʴʰˋʾʰ ʰˎˍʺ ʶʾ˔ʶ ʰˉˇˊˊʽ˒ʻʶʾ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌΣ ʰˉˈ ʵˏˇ ˉʶˊʽˇʵʽˁʱΦ ɶ 
ˉˊˇʿˋˍˇˊʾʰ ˍ˖˄ ʰˉˇˊˊʾ˕ʶ˖˄ ˉʰˊʰˍʾʻʶˍʰʽ ˋˍˇ˄ ˉʰˊʰˉʱ˄˖ ˋˏ˄ʵʶˋ˃ˇΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ 
ʶʾ˔ʰ˃ʶ ˎˉˇ˕ʽʰˋˍʶʾ ˈˍʽ ʻʰ ʰˉˇˊˊʽ˒ʻʶʾΣ ˂ˈʴ˖ ˍ˖˄ ʶ˄ˇ˔˂ʹˍʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˉˇˎ ˉʶˊʽʷ˔ʶʽΦ 
ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʵʶ˄ ʶˉʽ˂ʷ˅ʰ˃ʶ ˉʶˊʽˇʵʽˁʱ ˎ˕ʹ˂ˇˏ ˉˊˇ˒ʾ˂ ʴʽʰ ˄ʰ ˍʹ˄ ˎˉˇʲʱ˂ˇˎ˃ʶΦ ɮ˄ˍʾʻʶˍʰΣ ˍʰ 
ˁˊʽˍʺˊʽʱ ˃ʰˌ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˉʶˊʽˇʵʽˁˇˏ ʺˍʰ˄Υ όʰύ ʷ˄ʰ ˉʶˊʽˇʵʽˁˈ ˔ʰ˃ʹ˂ˇˏ ˉˊˇ˒ʾ˂Σ ˈ˔ʽ 
˅ʰˁˇˎˋˍˈΣ όʲύ ʰ˄ˇʽˁˍʺ ˉˊˈˋʲʰˋʹΣ όʴύ ˉˊˇˋ˒ˇˊʱ ʵ˖ˊʶʱ˄ ʵʹ˃ˇˋʾʶˎˋʹˌΦ ʍˋˍˈˋˇΣ ˁʰʽ ˍʰ ʵˏˇ 
ʰˎˍʱ ˉʶˊʽˇʵʽˁʱ ˔ʰ˃ʹ˂ˇˏ ˉˊˇ˒ʾ˂ ʰˉʷˊˊʽ˕ʰ˄ ˍʹ˄ ʶˊʴʰˋʾʰΦ ɸʶ˖ˊ˗ ʰˎˍʷˌ ˍʽˌ ʰˉˇˊˊʾ˕ʶʽˌ ˖ˌ 
˃ʽʰ ˁ˂ʰˋʽˁʺ ˉʶˊʾˉˍ˖ˋʹ ʰˉˇˁ˂ʶʽˋ˃ˇˏ ˃ʽʰˌ ʵʹ˃ˇˋʾʶˎˋʹˌ ˉˇˎ ʵʶ˄ ˋˎ˃˃ˇˊ˒˗˄ʶˍʰʽ ˃ʶ ˍˇ 
ʰ˒ʺʴʹ˃ʰΦ ʁʽ ˁˊʽˍʷˌ ʺʻʶ˂ʰ˄ ʰˉ˂˗ˌ ˄ʰ ʵ˗ˋˇˎ˄ ˁʱˉˇʽʰ ˉˊˈ˒ʰˋʹ ʴʽʰ ˍˇ ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ˇ 
˃ˉ˂ˇˁʱˊʽˋ˃ʰΦ 

ɶ ʶˊʴʰˋʾʰ ʵʶ˄ ˉʶˊʽʷ˔ʶʽ ˃ʰʻʹ˃ʰˍʽˁʱ ˎ˕ʹ˂ˇˏ ʶˉʽˉʷʵˇˎ ʺ ˇˉˇʽˇʵʺˉˇˍʶ ʶʾʵˇˌ ˃ˇ˄ˍʷ˂ˇˎΦ 
ʃʰˊˇˎˋʽʱʸʶʽ ʰˉ˂˗ˌ ʵʶʵˇ˃ʷ˄ʰΣ ˍʰ ˇˉˇʾʰ ˃ʽ˂ˇˏ˄ ʰˉˈ ˃ˈ˄ʰ ˍˇˎˌΦ ɲʶʵˇ˃ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ 
ˍʽ˃ʷˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʰˉˈ ˂ʾʴʰ ˔ˊˈ˄ʽʰ ˃ʶˍʱ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍʹˌ ɲɳɶ ˃ʷ˔ˊʽ 
ˋʺ˃ʶˊʰ όˍʶ˂ʶˎˍʰʾˇ ʵʽʰʻʷˋʽ˃ˇ ʷˍˇˌΥ нлноύΦ 

ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʺˍʰ˄ ʶ˅ʰʽˊʶˍʽˁʱ ʵˏˋˁˇ˂ˇ ˄ʰ ʲˊʶʻˇˏ˄Φ ʂˍʰ˄ ˁʱ˄ʰ˃ʶ ʶˉʾˋʹ˃ˇ ʰʾˍʹ˃ʰ ʴʽʰ 
ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˍʽ˃ʺˌ ƪ²Ƙ ˋˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʅˍʰˍʽˋˍʽˁʺ ɮˊ˔ʺ όɳɽʅʆɮʆύ ˃ʰˌ ʰˉʱ˄ˍʹˋʰ˄ ˈˍʽ ʵʶ˄ 
ʶʾ˔ʰ˄Φ ʆʹ˄ ʾʵʽʰ ʰˉʱ˄ˍʹˋʹ ˂ʱʲʰ˃ʶ ˁʰʽ ʰˉˈ ˍʹ ɲɳɶΦ 

ʆʶ˂ʽˁʱΣ ˃ʶˍʱ ʰˉˈ ʷˊʶˎ˄ʰ ʶ˄ˈˌ ʶˁ ˍ˖˄ ˋˎˋˎʴʴˊʰ˒ʷ˖˄Σ ˇ ˇˉˇʾˇˌ ʶˊʴʰʸˈˍʰ˄ ˋˍʹ ɲɳɶ όˍ˗ˊʰ 
ˋˎ˄ˍʰ˅ʽˇˏ˔ˇˌύΣ ʺˊʻʰ˃ʶ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˍˇ˄ ˉˊˇʿˋˍʱ˃ʶ˄ˇ ʆʽ˃ˇ˂ˇʴʽʰˁʺˌ ʃˇ˂ʽˍʽˁʺˌ ˍʹˌ ɲɳɶΣ ˇ 
ˇˉˇʾˇˌ ʵʽʰˍʹˊˇˏˋʶ ˍʰ ˋˍˇʽ˔ʶʾʰ όˉʽʻʰ˄˗ˌ ʰˉˈ ˉˊˇˋ˖ˉʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ύ ˁʰʽ ˉˇ˂ˏ ʶˎʴʶ˄ʽˁʱ ˍʰ 
˃ˇʽ́ɦ ˋˍʹˁʶ ˃ʶ ˃ʰˌΦ ɮˊʴˈˍʶˊʰ ˍʰ ʶˉʰ˂ʹʻʶˏˋʰ˃ʶ ˋʶ ˁʱˉˇʽʶˌ ˋˁˇ˄ʽˋ˃ʷ˄ʶˌ ʶˁʻʷˋʶʽˌ ˍʹˌ 
ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˋˍˇ ʵʽʰʵʾˁˍˎˇΦ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/energy-prices-in-greece-in-the-last
https://climath.substack.com/p/energy-prices-in-greece-in-the-last
https://climath.substack.com/p/introducing-climath/comment/78600675
https://www.itia.ntua.gr/2509/
https://www.itia.ntua.gr/2509/
https://www.itia.ntua.gr/2509/
https://www.itia.ntua.gr/2509/
https://www.itia.ntua.gr/2509/
https://www.itia.ntua.gr/2509/
https://substack.com/@demetriskoutsoyiannis
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ɱʽʰˍʾ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʺˍʰ˄ ˁˊˎ˃˃ʷ˄ʰΣ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰˊ˖ˍʹʻʶʾ ˁʰ˄ʶʾˌΤ ɺˋ˖ˌ ʶˉʶʽʵʺ ˂ʷ˄ʶ ˃ʽʰ 
ʶ˄ˇ˔˂ʹˍʽˁʺ ʰ˂ʺʻʶʽʰΤ ɳ˄ ˉʱˋʹ ˉʶˊʽˉˍ˗ˋʶʽΣ ʵʶ˄ ʶʾ˄ʰʽ ˉʽʰ ˁˊˎ˃˃ʷ˄ʰΣ ˁʰʻ˗ˌ ˍʰ ʵʹ˃ˇˋʽʶˏˋʰ˃ʶ 
ˋˍʹ˄ ʶˊʴʰˋʾʰ ˋʶ ˃ˇˊ˒ʺ ˉʾ˄ʰˁʰ όʃʰˊʱˊˍʹ˃ʰ ɮύΦ ʆˇ ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰ όʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰύ ʵʾ˄ʶʽ 
˃̔ ʰ ʴˊʰ˒ʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹΦ 

 
Figure 2. tǊƛŎŜǎ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ŀŦǘŜǊ ŎƻƴǾŜǊǎƛƻƴ όƛƴ ŎǳǊǊŜƴǘ ϵκƪ²Ƙύ ŦƻǊ ŀ ǘȅǇƛŎŀƭ ƘƻǳǎŜƘƻƭŘ ƛƴ DǊŜŜŎŜ мфсфς2023 [ɾʶˍʱ˒ˊʰˋʹ: 
ʅ˔ʺ˃ʰ 2. ʆʽ˃ʷˌ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˃ʶˍʱ ˍʹ ˃ʶˍʰˍˊˇˉʺ όˋʶ ˍˊʷ˔ˇ˄ˍʰ ϵκƪ²Ƙύ ʴʽʰ ʷ˄ʰ ˍˎˉʽˁˈ ˄ˇʽˁˇˁˎˊʽˈ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ 

1969-нлно όtt/ Ґ ɲɳɶύϐΦ 

ʃˊʽ˄ ʰˉˈ ˍˇ нллп ҕ н ˔ˊˈ˄ʽʰ,3 ́  ˍʱˋʹ ʺˍʰ˄ ˉˍ˖ˍʽˁʺΦ ɶ ˍʶ˔˄ˇ˂ˇʴʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ʹ ˇˊʻˇ˂ˇʴʽˁʺ 
ʵʽʰ˔ʶʾˊʽˋʹ ˉʾʶʸʰ˄ ˍʽˌ ˍʽ˃ʷˌ ˉˊˇˌ ˍʰ ˁʱˍ˖Φ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʱˊ˔ʽˋʶ ʹ ˉʰˊʰˁ˃ʺΣ ʹ ˇˉˇʾʰ 
ʰ˄ˍʰ˄ʰˁ˂ʱˍʰʽ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˍʽ˃ʺˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌΦ 

ʆʽ ˋˎ˄ʷʲʹ ˍˇ нллпΤ ɼʰˍΩ ʰˊ˔ʱˌΣ ʶʾ˔ʰ˃ʶ ˍˇˎˌ ʁ˂ˎ˃ˉʽʰˁˇˏˌ ɮʴ˗˄ʶˌ ˍʹˌ ɮʻʺ˄ʰˌΦ ɳʾ˔ʰ˃ʶ ʶˉʾˋʹˌ 
˃ʽʰ ˄ʷʰ ˁˎʲʷˊ˄ʹˋʹΣ ʹ ˇˉˇʾʰ ʵˏˇ ˔ˊˈ˄ʽʰ ʰˊʴˈˍʶˊʰ όнллсύ ˉʷˊʰˋʶ ˄ˈ˃ˇ ˉˇˎ ˊˏʻ˃ʽʸʶ ˍʽˌ ˍʽ˃ʷˌ 
ˍʹˌ ʰʽˇ˂ʽˁʺˌ ˁʰʽ ˍʹˌ ʹ˂ʽʰˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ˁʰʻˇˊʾʸˇ˄ˍʰˌ ˍʽˌ ˍʽ˃ʷˌ ˔ˇ˄ʵˊʽˁʺˌ ʰˉˈ 
то ϵκa²Ƙ όʰʽˇ˂ʽˁʺύ ʷ˖ˌ рлл ϵκa²Ƙ όʹ˂ʽʰˁʺύΣ ˍʹ ˋˍʽʴ˃ʺ ˉˇˎ ʹ ˂ʽʰ˄ʽˁʺ ό˄ˎ˔ˍʶˊʽ˄ʺύ ˍʽ˃ʺ ʺˍʰ˄ 
Ϥрл ϵκa²ƘΦ ɸʰ ˃ˉˇˊˇˏˋʶ ˁʰ˄ʶʾˌ ˄ʰ ˋˁʶ˒ˍʶʾ ˈˍʽ ʹ ˊˏʻ˃ʽˋʹ ʰˎˍʺ ˉʰˊʶʾ˔ʶ ˃ʽʰ ʴʶ˄˄ʰʽˈʵ˖ˊʹ 
ʶˉʽʵˈˍʹˋʹ ˉˇˎ ʷ˒ˍʰ˄ʶ ˍˇ флл҈ όҐ όрлл ς рлύ κ рлύΦ ʍˋˍˈˋˇΣ ˇ ˎˉˇ˂ˇʴʽˋ˃ˈˌ ʰˎˍˈˌ ʶʾ˄ʰʽ 
˂ʰ˄ʻʰˋ˃ʷ˄ˇˌΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʹ ʶˉʽʵˈˍʹˋʹ ʺˍʰ˄ ˉʱ˄˖ ʰˉˈ о ллл҈Σ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ 
ʵʽʰ˒ʱ˄ʶʽʰ п ˍʹˌ ˉʰˊˇˎˋʾʰˋʺˌ ˃ˇˎΥ 

D. Koutsoyiannis, The unavoidable uncertainty of renewable energy and its 
management, European Geosciences Union General Assembly 2016, 
Geophysical Research Abstracts, Vol. 18, Vienna, EGU2016ς18430, 
doi:10.13140/RG.2.2.36312.70400, European Geosciences Union, 2016. 

 
3 ʅˍʹ˄ ˁʰˊʽʷˊʰ ˃ˇˎΣ ˍˇ нллп ʺˍʰ˄ ˃ʽʰ ˔ˊˇ˄ʽʱ ˁʰ˃ˉʺˌΦ ʃˊʽ˄ ʰˉˈ ˍˇ нллпΣ ʺ˃ˇˎ˄ ˋʶ ʻʷˋʹ ˄ʰ ʵʽʰˍʹˊ˗ ˃ʽʰ ˃ʶʴʱ˂ʹ 
ʶˊʶˎ˄ʹˍʽˁʺ ˇ˃ʱʵʰΣ ʹ ˇˉˇʾʰ ˉ˂ʹˊ˖˄ˈˍʰ˄ ˍʰˁˍʽˁʱ ʰˉˈ όˁˎˊʾ˖ˌ ʶʻ˄ʽˁʱύ ˁˇ˄ʵˏ˂ʽʰ ˉˇˎ ʵʾ˄ˇ˄ˍʰ˄ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ 
ˉˊʰʴ˃ʰˍʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ ɾʶˍʱ ˍˇ нллпΣ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ʶˉʾ˂ˎˋʹ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˍˇˎ ˉˊʰʴ˃ʰˍʽˁˇˏ 
ˁˈˋ˃ˇˎ ˁʰˍʷˊˊʶˎˋʶΦ ɴˍˋʽΣ ʹ ʶˊʶˎ˄ʹˍʽˁʺ ˇ˃ʱʵʰ ˃ʶʽ˗ʻʹˁʶ ˁʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ʵʶ˄ ˉ˂ʹˊ˖˄ˈˍʰ˄Φ ɲʶ˄ ʺ˃ʰˋˍʰ˄ 
ˁʰ˂ˇʾ ˋˍˇ ˄ʰ ˉˇˎ˂ʱ˃ʶ ˂ˏˋʶʽˌ ʴʽʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍˇˎ ˒ʰ˄ˍʰˋˍʽˁˇˏ ˁˈˋ˃ˇˎΣ ˍʰ ˇˉˇʾʰ ʶ˄ʵʽʷ˒ʶˊʰ˄ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ 
ɴ˄˖ˋʹ ˁ ʰʽΣ ˁʱˍʽ ˉˇˎ ˃ˈ˂ˎ˄ʶ ˁʰʽ ˍˇ ˁˊʱˍˇˌ-ˉʰˊʾʰ ˍʹˌ ɳ˂˂ʱʵʰˌΦ 

https://substackcdn.com/image/fetch/$s_!sPK4!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa07526c0-154b-4fa2-a737-8eecf81e1345_945x493.png
https://substackcdn.com/image/fetch/$s_!sPK4!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa07526c0-154b-4fa2-a737-8eecf81e1345_945x493.png
https://www.itia.ntua.gr/en/1611/
https://www.itia.ntua.gr/en/1611/
https://www.itia.ntua.gr/en/1611/
https://www.itia.ntua.gr/en/1611/
https://www.itia.ntua.gr/en/1611/
https://www.itia.ntua.gr/en/1611/
https://substackcdn.com/image/fetch/$s_!sPK4!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa07526c0-154b-4fa2-a737-8eecf81e1345_945x493.png


14 
 

ώɶ ʰ˄ʰˉˈ˒ʶˎˁˍʹ ʰʲʶʲʰʽˈˍʹˍʰ ˍʹˌ ʰ˄ʰ˄ʶ˗ˋʽ˃ʹˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ʹ ʵʽʰ˔ʶʾˊʽˋʺ 
ˍʹˌϐ 

ɾʶˍʰʴʶ˄ʷˋˍʶˊʹ ˄ˇ˃ˇʻʶˋʾʰ ʰˉˇ˃ʶʾ˖ˋʶ ʰˎˍʷˌ ˍʽˌ ˋˁʰ˄ʵʰ˂˗ʵʶʽˌ ˊˎʻ˃ʾˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ʺˍʰ˄ 
˂ʹˋˍˊʽˁʷˌ ʴʽʰ ˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌ ˁʰʽ ˉˊˇˋʲ˂ʹˍʽˁʷˌ ʴʽʰ ˍʹ ˂ˇʴʽˁʺΦ ʍˋˍˈˋˇΣ ʻʰ ʺˍʰ˄ ˂ˇʴʽˁˈ ˄ʰ 
ʰ˄ʰ˃ʷ˄ʶʽ ˁʰ˄ʶʾˌ ˈˍʽ ʹ ʶʽˋʰʴ˖ʴʺ ˍʹˌ ʰʽˇ˂ʽˁʺˌ ˁʰʽ ˍʹˌ ʹ˂ʽʰˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ʻʰ ˖ʻˇˏˋʶ ˍʽˌ ˍʽ˃ʷˌ 
ˉˊˇˌ ˍʰ ˉʱ˄˖ τ ˁ ʰʽ ʰˎˍˈ ʶˉʰ˂ʹʻʶˏʶˍʰʽ ʰˉˈ ˍˇ ʰˁˈ˂ˇˎʻˇ ʴˊʱ˒ʹ˃ʰ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

 
Figure 7. Price of electricity in relation to electricity generation by WASES [Wind And Solar Energy Sources]. For comparison 

the ratio of wind and solar generation to total electricity generation is also plotted. [ɾʶˍʱ˒ˊʰˋʹΥ ʅ˔ʺ˃ʰ тΦ ʆʽ˃ʺ ˍʹˌ 
ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ ʰˉˈ ʰʽˇ˂ʽˁʷˌ ˁʰʽ ʹ˂ʽʰˁʷˌ ˉʹʴʷˌ ʶ˄ʷˊʴʶʽʰˌΦ ɱʽʰ 
˂ˈʴˇˎˌ ˋˏʴˁˊʽˋʹˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ʶˉʾˋʹˌ ˇ ˂ˈʴˇˌ ˍʹˌ ʰʽˇ˂ʽˁʺˌ ˁʰʽ ʹ˂ʽʰˁʺˌ ˉʰˊʰʴ˖ʴʺˌ ˉˊˇˌ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ˉʰˊʰʴ˖ʴʺ 

ʹ˂ʶˁˍˊʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌΦϐ 

ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˇʽ ˊˎʻ˃ʾˋʶʽˌ ʰˎˍʷˌ ˎˉʰʴˇˊʶˏˍʹˁʰ˄ ʰˉˈ ˍʽˌ ˉˇ˂ʽˍʽˁʷˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ 
ɴ˄˖ˋʹˌ ˃ʶ ˍˇ ˉˊˈˋ˔ʹ˃ʰ ˍʹˌ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹˌ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΦ ɯ˂˂ʶˌ ˉʰ˂ʽˈˍʶˊʶˌ 
ˊˎʻ˃ʾˋʶʽˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ4 ʶʾ˔ʰ˄ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˍˇˎ ʵʹ˃ˈˋʽˇˎ 
˔ʰˊʰˁˍʺˊʰ ˍʹˌ ɲɳɶ τ ˉʰˊˈ˂ˇ ˉˇˎ ʵʽʰˍʹˊʺʻʹˁʶ ˁʰˍʰ˔ˊʹˋˍʽˁʱ ˍˇ ζɲη ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ 
ζɲʹ˃ˈˋʽʰηΦ ʆˇ ˉˊˈˋ˔ʹ˃ʰ ʺˍʰ˄ ˈˍʽ ʹ ʽʵʽ˖ˍʽˁˇˉˇʾʹˋʹ ʻʰ ˃ʶʾ˖˄ʶ ˍʽˌ ˍʽ˃ʷˌ ˁʰʽ ʻʰ ˖˒ʶ˂ˇˏˋʶ 
ˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌΦ 

ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˂ʷ˄ʶ ˈˍʽ ˈ˂ʰ ʰˎˍʱ ʺˍʰ˄ ˕ʷ˃ʰˍʰΦ 

о ʅ˔ˈ˂ʽʰ 

 Christos Ioannou Dec 3, 2024 

ʆˇ ʴˊʱ˒ʹ˃ʰ р ˍˇˎ ǇŀǇŜǊ Ϧˍʰ ˂ʷʶʽ ˈ˂ʰϦ ˁʰˍʱ ˍʹ˄ ʴ˄˗˃ʹ ˃ˇˎΦ ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ˅ʶˁʱʻʰˊʹ 
ˋˎˋ˔ʷˍʽˋʹ ˍʹˌ ʰ˂˂ʰʴʺˌ ˃ʶʾʴ˃ʰˍˇˌ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˁˈˋˍˇˎˌ ʶ˄ʷˊʴʶʽʰˌΣ ʶˉʽˉ˂ʷˇ˄ ʵʶʾ˔˄ʶʽ ˉ˖ˌ ˍʹ˄ 
ˉʶˊʾˇʵˇ нллр-нллу ˇʽ ˍʽ˃ʷˌ ˍˇˎ ˒ˎˋʽˁˇˏ ʰʶˊʾˇˎ ʺˍʰ˄ ˋˍʰ ʾʵʽʰ ʺ ˎ˕ʹ˂ˈˍʶˊʰ ʶˉʾˉʶʵʰ ʶ˄˗ ˍˇ 

 
4 ɲʶ˄ ˉˊʷˉʶʽ ˄ʰ ˅ʶ˔˄ʱ˃ʶ ˈˍʽ ʹ ɳ˂˂ʱʵʰ ˎʽˇʻʷˍʹˋʶ ˍˇ ʶˎˊ˗ ˍˇ нллм ˁʰʽ ʺˍʰ˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉˊ˗ˍ˖˄ ˔˖ˊ˗˄ ˉˇˎ 
ˁˎˁ˂ˇ˒ˈˊʹˋʰ˄ ˍˊʰˉʶʸˇʴˊʰ˃˃ʱˍʽʰ ˁʰʽ ˁʷˊ˃ʰˍʰ ʶˎˊ˗ ˋˍʽˌ м ɹʰ˄ˇˎʰˊʾˇˎ нллнΦ 

https://substackcdn.com/image/fetch/$s_!aBoD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff606a71c-4a8a-4eca-a380-87142190d07b_6150x3586.png
https://substackcdn.com/image/fetch/$s_!aBoD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff606a71c-4a8a-4eca-a380-87142190d07b_6150x3586.png
https://substack.com/profile/25968783-christos-ioannou?utm_source=comment
https://substack.com/profile/25968783-christos-ioannou?utm_source=comment
https://christosioannou1.substack.com/?utm_content=comment_metadata&utm_source=substack-feed-item
https://klimath.substack.com/p/50/comment/79847078
https://substackcdn.com/image/fetch/$s_!aBoD!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Ff606a71c-4a8a-4eca-a380-87142190d07b_6150x3586.png
https://substack.com/profile/25968783-christos-ioannou?utm_source=comment
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ˁˈˋˍˇˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊˇΦ ɴˍˋʽ ʰ˄ʰʽˊʶʾˍʰʽ ˍˇ ʰ˒ʺʴʹ˃ʰ ˉ˖ˌ ˇʽ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ 
ʶˎʻˏ˄ˇ˄ˍʰʽ ˃ˈ˄ˇ ˋˍˇ˄ ˉˈ˂ʶ˃ˇ ʁˎˁˊʰ˄ʾʰˌ-ʄ˖ˋʾʰˌΦ  

 Demetris Koutsoyiannis Dec 3, 2024 

ɳˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ˁΦ ɹ˖ʱ˄˄ˇˎΣ ʶ˅ʰʽˊʶˍʽˁˈ ˍˇ ˋ˔ˈ˂ʽˈ ˋʰˌΦ  

ʇˉʱˊ˔ʶʽ ˁʰʽ ʷ˄ʰ ʶˉʶ˅ʹʴʹ˃ʰˍʽˁˈ ʲʾ˄ˍʶˇ ˍˇˎ ˋˎˋˎʴʴˊʰ˒ʷʰ ɿʾˁˇˎ ɾʰ˃ʱˋʹΥ 
https://www.youtube.com/watch?v=u8xXq8J6SEE 

 dt Dec 25, 2024 

ɳˁˍˈˌ ˍ˖˄ ˋˁʰ˄ʵʰ˂˖ʵ˗˄ ˍʽ˃˗˄ ˔ˇ˄ʵˊʽˁʺˌκ˂ʽʰ˄ʽˁʺˌ ʴʽʰ ˍʽˌ ɮʃɳ ʶˁʶʾ˄ʹˌ ˍʹˌ ˉʶˊʽˈʵˇˎΣ ʰˌ ˃ʹ˄ 
˅ʶ˔˄ʱ˃ʶ ˁʰʽ ˍʰ ˁʾ˄ʹˍˊʰ ˉˇˎ ʵˈʻʹˁʰ˄ ˗ˋˍʶ ˔˖ˊʱ˒ʽʰ ˄ʰ ˃ʶˍʰˍˊʰˉˇˏ˄ ˋʶ ˒˖ˍˇʲˇ˂ˍʰʿˁʱ 
ˉʱˊˁʰΦ ʆˇ ʰˉˈˍʶ˂ʶˋ˃ʰ ʺˍʰ˄ ˄ʰ ˃ʶʽ˖ʻʶʾ ʰˁˈ˃ʹ ˉʶˊʽˋˋˈˍʶˊˇ ʹ ʰʴˊˇˍʽˁʺ ˉʰˊʰʴ˖ʴʺΣ ˄ʰ 
ʰˎ˅ʹʻʶʾ ʹ ʶ˅ʱˊˍʹˋʹ ʰˉˈ ʶʽˋʰʴ˖ʴʷˌΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ˍˇ ˁˊʱˍˇˌ ˉˊˇʷˍˊʶˉʶ όʴʽʰ ˉˇ˂˂ˇˋˍʺ 
˒ˇˊʱύ ˍˇˎˌ ˉˇ˂ʾˍʶˌ ˄ʰ ˋˍˊʰ˒ˇˏ˄ ˋˍˇ ʶˏˁˇ˂ˇ ˔ˊʺ˃ʰ ʰ˄ˍʾ ˍʹˌ ʶˊʴʰˋʾʰˌΦ  

ɳˁʶʾ˄ˇ ˍˇ ʵʽʱˋˍʹ˃ʰ ʷˍˎ˔ʶ ˄ʰ ˁʱ˄˖ ˉˊʰˁˍʽˁʺ ˋˍˇ ʰˊ˃ˈʵʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ʇˉˇˎˊʴʶʾˇˎ 
ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˁʰʽ ˂ˈʴ˖ ˍʹˌ ʶ˅ʰʽˊʶˍʽˁʱ ˏ˕ʹ˂ʹˌ ʸʺˍʹˋʹˌ ʰʴˊˇˍ˗˄ ˉˇˎ ʶˉʽʻˎ˃ˇˏˋʰ˄ ˄ʰ 
ʶ˄ˍʰ˔ʻˇˏ˄ ˋˍˇ ˋ˔ʶˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰΣ ʰˉʰ˄ˍˇˏˋʰ˃ʶ ˋʶ ʶˊ˖ˍʺ˃ʰˍʰ ˃ʶ ˁʰʻˎˋˍʷˊʹˋʹ п ˃ʹ˄˗˄Φ 

ɯ˂˂ˇ ʷ˄ʰ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʴʶ˄ʽˁʺˌ ˉʰˊʰˁ˃ʺˌΦΦΦ 

https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/50/comment/79853901
https://www.youtube.com/watch?v=u8xXq8J6SEE
https://substack.com/profile/20944461-dt?utm_source=comment
https://substack.com/profile/20944461-dt?utm_source=comment
https://dt12637163.substack.com/?utm_content=comment_metadata&utm_source=substack-feed-item
https://klimath.substack.com/p/50/comment/83068584
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/20944461-dt?utm_source=comment
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ɬɻ ɿʡʍɻ ʐʋʑ ɦʀʚʇʋʑ ɾʅɻ ʐʂʉ ʆɻʐɻʉʝʂʎʂ ʐʋʑ 
ʆʇʚʈɻʐʋʏ - ɥʘʍʋʏ ρ 

ɾʶˊʽˁʷˌ ʲʰˋʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˅ʶˁʾ˄ʹ˃ʰ 

 Demetris Koutsoyiannis Dec 04, 2024 

[ʇˉʱˊ˔ʶʽ ˁʰʽ h ʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅˍʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱˊˍʹˋʹ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʴʽˇˊˍʱˋ˖ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ ˃ʰˌ όɳʽʵʽˁʺ ɴˁʻʶˋʹύ ˉˇˎ 
ʵʹ˃ˇˋʽʶˏʻʹˁʶ ˔ʻʶˌΥ 

D. Koutsoyiannis, and T. Iliopoulou, Understanding Climate: Gifts from the Nile, 
60 pages, SR 301, The Heritage Foundation, Washington, DC, USA, 2024. 

ώɼʰˍʰ˄ˈʹˋʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΥ ɲ˗ˊʰ ʰˉϥ ˍˇ˄ ɿʶʾ˂ˇϐ5 

ɶ ˉʶˊʾ˂ʹ˕ʺ ˍˇˎ ʷ˔ʶʽ ˖ˌ ʶ˅ʺˌ ό˃ʶˍʱ˒ˊʰˋʹ ʰˉΩ ˍʰ ʰʴʴ˂ʽˁʱύΥ 

ʁ ɿʶʾ˂ˇˌ ʷ˔ʶʽ ʵ˗ˋʶʽ ˈ˔ʽ ˃ˈ˄ˇ ˎ˂ʽˁʱ ʵ˗ˊʰ ˋˍʹ˄ ɮʾʴˎˉˍˇ ˁʰʽ ˋˍˇ˄ ˁˈˋ˃ˇΣ ʰ˂˂ʱ 
ˁʰʽ ˉ˄ʶˎ˃ʰˍʽˁʱ ʵ˗ˊʰ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹΣ ʽʵʾ˖ˌ ˋˍʹ ʴʶ˖ʶˉʽˋˍʺ˃ʹΦ ʁ ɿʶʾ˂ˇˌ ʷ˔ʶʽ 
ʰˁˈ˃ʹ ˉˇ˂˂ʱ ˄ʰ ʵʽʵʱ˅ʶʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ τʽʵʽʰʾˍʶˊʰ ˋˍʹ˄ ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰΣ ˁʰʻ˗ˌ 
ʰ˄ˍʰ˄ʰˁ˂ʱ ˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˋʶ ˍʶˊʱˋˍʽʶˌ ʶˁˍʱˋʶʽˌ ˋˍʹ˄ ˍˊˇˉʽˁʺ 
ˁʰʽ ˎˉˇˍˊˇˉʽˁʺ ʸ˗˄ʹΦ ɮˎˍʷˌ ˇʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ 
ʵʽʰ˔ˊˇ˄ʽˁʱΣ ˃ʶ ˇˊʽˋ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ ʶ˅ʰʽˊʶˍʽˁʱ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˄ʰ 
ʶˉʽʲʽ˗˄ˇˎ˄ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ ʁʽ ˁʰˍʰʴˊʰ˒ʷˌ ˉʰˊʷ˔ˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ 
ʰʷ˄ʰʹ ʰ˂˂ʰʴʺ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ˁʰʽ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹ ˍʹˌ 
ʰ˂˂ʰʴʺˌ ˋʶ ʷ˄ʰ ˋˍˇ˔ʰˋˍʽˁˈ ˉ˂ʰʾˋʽˇΦ 

ʆˇ ʲʽʲ˂ʽʰˊʱˁʽ ˉʶˊʽʷ˔ʶʽ ˉˇ˂˂ʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˉ˗ˌ ˇ ɿʶʾ˂ˇˌ ʲˇʺʻʹˋʶ ˋˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ τʽʵʽʰʾˍʶˊʰ ˍ˖˄ ʴʶ˖ʶˉʽˋˍʹ˃˗˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ 
ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰˌτ ˁʰʽ ˉ˗ˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ʶ˔ʾˋʶʽ ˄ʰ ʲˇʹʻʱΦ ʅˁˇˉʶˏ˖ ˄ʰ ˋˎʸʹˍʺˋ˖ ʰˎˍʷˌ ˍʽˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵˏˇ-ˍˊʶʽˌ ʰ˄ʰˊˍʺˋʶʽˌΦ 

ɱʽʰ ˍʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱˊˍʹˋʹ ʰˌ ʻʷˋˇˎ˃ʶ ˃ʶˊʽˁʷˌ ʶˊ˖ˍʺˋʶʽˌ όɳύ ʴʶ˄ʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˁʰʽ ʰˌ 
ˋˎʸʹˍʺˋˇˎ˃ʶ ʶ˄ ˋˎ˄ˍˇ˃ʾʰ ˍʽˌ ʰˉʰ˄ˍʺˋʶʽˌ ˍˇˎˌ όAύΦ ʁ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˌ ʰ˄ʰʴ˄˗ˋˍʹˌ ˃ˉˇˊʶʾ 
˄ʰ ʵʶʽ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊʶˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌΦ ɲʽʶˎˁˊʽ˄ʾʸ˖ ˈˍʽ ˇʽ ʰˉʰ˄ˍʺˋʶʽˌ ʶʾ˄ʰʽ 
ʵʽˁʷˌ ˃ˇˎ τ ɻ ʶ˄ ˍʽˌ ʷ˔˖ ʶˉʰ˂ʹʻʶˏˋʶʽ ˃ʶ ŎƘŀǘōƻǘǎΦΦΦ 

ɳмΦ ɳʾ˄ʰʽ ʹ ʶˉʽˋˍʺ˃ʹ ˉˊˈˋ˒ʰˍʹ ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ˉˇʽʰ ʹ˂ʽˁʾʰ ʷ˔ʶʽΤ 

A1Φ ʂ˔ʽΣ ʵʶ˄ ʶʾ˄ʰʽ ˉˊˈˋ˒ʰˍʹΣ ʰ˂˂ʱ ʶʾ˄ʰʽ нслл ʶˍ˗˄Φ 

ɳнΦ ʆʽ ʹ˂ʽˁʾʰ ʷ˔ʶʽ ʹ ʴʶ˖ʶˉʽˋˍʺ˃ʹΤ 

A2. ʆʹ˄ ʾʵʽʰ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ ʁ ɸʰ˂ʺˌ ʶʾ˄ʰʽ ˇ ˉʰˍʷˊʰˌ ˁʰʽ ˍ˖˄ ʵˏˇΦ 

 
5 ɾʽʰ ˉˊˈʵˊˇ˃ʹ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ʶˊʴʰˋʾʰˌ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʶʾ˄ʰʽ ʹ ʰˁˈ˂ˇˎʻʹΥ 

ɲΦ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌΣ ʁ ɿʶʾ˂ˇˌ ˁʰʽ ˍʰ ʵ˗ˊʰ ˍˇˎ ˋˍʹ˄ ˎʵˊˇ˂ˇʴʾʰ ˁʰʽ ˍʹ˄ ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰ ʰˉϥ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ 
˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ʅʶʽˊʱ ʁ˃ʽ˂ʽ˗˄ Ψɳˉʾˁʰʽˊʰ ɸʷ˃ʰˍʰΩΣ ɮʻʺ˄ʰΣ ŘƻƛΥ млΦмомплκwDΦнΦнΦонсрсΦффуппΣ ɳˍʰʽˊʶʾʰ 
ˍ˖˄ ʊʾ˂˖˄ ˍˇˎ ɽʰˇˏΣ нлноΦ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/the-niles-gifts-for-understanding
https://climath.substack.com/p/the-niles-gifts-for-understanding
https://www.itia.ntua.gr/en/docinfo/2510/
https://www.itia.ntua.gr/en/docinfo/2510/
https://www.itia.ntua.gr/el/docinfo/2510/
https://www.itia.ntua.gr/el/docinfo/2510/
https://substackcdn.com/image/fetch/$s_!RVfU!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F3e800844-83e7-431f-b9b6-b20c5a203bc4_4369x2095.png
https://www.itia.ntua.gr/el/docinfo/2355/
https://www.itia.ntua.gr/el/docinfo/2355/
https://www.itia.ntua.gr/el/docinfo/2355/
https://www.itia.ntua.gr/el/docinfo/2355/
https://www.itia.ntua.gr/el/docinfo/2355/
https://substack.com/@demetriskoutsoyiannis
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ɳʽˁˈ˄ʰ м όʰˉˈ ˍˇ ʃʰˊʱˊˍʹ˃ʰ ɳʽˁˇ˄ˇʴˊʰ˒ʺˋʶ˖˄ύΦ ɴ˂˂ʹ˄ʶˌ ˒ʽ˂ˈˋˇ˒ˇʽ ˉˇˎ ˃ʶ˂ʷˍʹˋʰ˄ ˍˇ˄ ɿʶʾ˂ˇ τ h ˉʶʽˁˇ˄ʾˋʶʽˌ 

ʲʰˋʽˋ˃ʷ˄ʶˌ ˋʶ ʴ˄˖ˋˍʱ ʴ˂ˎˉˍʱ όʰˉˈ ʰˊʽˋˍʶˊʱ ˉˊˇˌ ˍʰ ʵʶ˅ʽʱύΥ ɸʰ˂ˌ  ɾʽ˂ʺˋʽˇˌ όˉΦ снпκсно - ̄ Φ рпуκрпр ˉʋύΣ ʷ˄ʰˌ ʰˉˈ 
ˍˇˎˌ ʶˉˍʱ ˋˇ˒ˇˏˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˇ ˉˊ˗ˍˇˌ ɴ˂˂ʹ˄ʰˌ ˒ʽ˂ˈˋˇ˒ˇˌ ˉˇˎ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ʶˉʾˋʹˌ ˖ˌ ˇ ˉʰˍʷˊʰˌ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ˜ 
ˊˈʵˇˍˇˌ όˉΦ пуп-ˉΦ пнр ˉʋύΣ ʽˋˍˇˊʽˁˈˌΣ ˋˎʴʴˊʰ˒ʷʰˌ ˍˇˎ ʷˊʴˇˎ ˋˍˇˊʾʰʽΣ ˇ ˉˊ˗ˍˇˌ ˉˇˎ ˉˊʰʴ˃ʰˍʶˏˍʹˁʶ ʽˋˍˇˊʽˁʱ ʻʷ˃ʰˍʰ 

˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˃ʷʻˇʵˇ ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʽˋˍˇˊʽˇʴˊʰ˒ʽˁʺˌ ʷˊʶˎ˄ʰˌ˜ ˊʽˋˍˇˍʷ˂ʹˌ όоуп-онн ˉʋύΣ ʽʵˊˎˍʺˌ ˍˇˎ ɽˎˁʶʾˇˎ ˁʰʽ ˍʹˌ 
ʃʁ ˊʽˉʰˍʹˍʽˁʺˌ ˒ʽ˂ˇˋˇ˒ʽˁʺˌ ˋ˔ˇ˂ʺˌΣ ˁʰʽ ˋˎʴʴˊʰ˒ʷʰˌ ˉʶˊʾˉˇˎ плл ʲʽʲ˂ʾ˖˄Σ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ ˔ʰʻʶʾΦ 

ɳоΦ ʃ˗ˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ʹ ˁʰˍʱ˔ˊʹˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ ˉˈˋˇ ˉʰ˂ʽʱ ʶʾ˄ʰʽΤ 

A3Φ ɽˇʽˉˈ˄Σ ʰˎˍˈ ˍˇ ʶˊ˗ˍʹ˃ʰ ʵʶ˄ ʶ˅ʶˍʱʸʶˍʰʽ ˋˍˇ ʲʽʲ˂ʽʰˊʱˁʽΣ ʰ˂˂ʱ ˍˇ ʻʾʴ˖ ʶʵ˗ ˂ˈʴ˖ ˍʹˌ 
ˋʹ˃ʰˋʾʰˌ ˍˇˎ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɶ ˁʰˍʱ˔ˊʹˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˇ˄ˇ˃ʱʸʶˍʰʽ ˋˇ˒ʽˋˍʶʾʰ ˁʰʽ ˈˋˇʽ ˍʹ˄ 
ʰˋˁˇˏ˄ ʶʾ˄ʰʽ ʴ˄˖ˋˍˇʾ ˖ˌ ˋˇ˒ʽˋˍʷˌ.6 ɳ˄˗ ʹ ʶˉʽˋˍʺ˃ʹ ʶʾ˄ʰʽ ʹ ʰ˄ʰʸʺˍʹˋʹ ˍʹˌ ʰ˂ʺʻʶʽʰˌ ʴʽʰ ˍʰ 
˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ ʹ ˋˇ˒ʽˋˍʶʾʰ ˃ˇʽʱʸʶʽ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ʰ˂˂ʱ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˋˍˈ˔ˇ τ ˄ʰ 
ʶ˅ˎˉʹˊʶˍʺˋʶʽ ˋˎ˃˒ʷˊˇ˄ˍʰ ʱˋ˔ʶˍʰ ˃ʶ ˍʹ˄ ʰ˂ʺʻʶʽʰ όˉΦ˔Φ ˉˇ˂ʽˍʽˁˇˇʽˁˇ˄ˇ˃ʽˁʱύΦ ɶ ˋˇ˒ʽˋˍʶʾʰ 
ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˉʰ˂ʽʱ τ ʷ˄ʰ˄ ʰʽ˗˄ʰ ˄ʶˈˍʶˊʹ ʰˉˈ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ όнрлл ʶˍ˗˄ύΣ ʰ˂˂ʱ ʷ˔ʶʽ 
ˁˇˊˎ˒˖ʻʶʾ ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ˃ʶ ʰˎˍˈ ˉˇˎ ˇ˄ˇ˃ʱˋˍʹˁʶ ζˁ˂ʽ˃ʰˍʽˁʺ ʶˉʽˋˍʺ˃ʹηΦ ɮˎˍʺ 
ˈ˃˖ˌ ʶʾ˄ʰʽ ˋˇ˒ʽˋˍʶʾʰΣ ʰ˄ ˋˁʶ˒ˍʶʾ ˁʰ˄ʶʾˌ ˈˍʽ ˇ ˇ˃ˇ˂ˇʴˇˏ˃ʶ˄ˇˌ ˋˍˈ˔ˇˌ ˍʹˌ ʶʾ˄ʰʽ ʹ ˋ˖ˍʹˊʾʰ 
ˍˇˎ ˉ˂ʰ˄ʺˍʹ όˇ ʲʰʻˏˍʶˊˇˌ ʶʾ˄ʰʽ ˄ʰ ʵˇʻʶʾ ˈ˂ʹ ʹ ʶ˅ˇˎˋʾʰ ˋˍˇˎˌ 
ˁˇ˄ˍˊˇ˂ʽʴʱˊ˔ʶˌκˁ˂ʽ˃ʰ˒ʽˈʸˇˎˌύΦ 

ɳпΦ ʃˇʽˇ ʺˍʰ˄ ˍˇ ˉˊ˗ˍˇ ʴʶ˖ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ˍʷʻʹˁʶ ˋˍʹ˄ ʽˋˍˇˊʾʰΤ 

A4Φ ɷˍʰ˄ ʹ ˉ˂ʹ˃˃ˎˊʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ɿʶʾ˂ˇˎ ˁʰʽ ˍʷʻʹˁʶ ʰˉˈ ˍˇ˄ ɸʰ˂ʺΣ ˋˎ˃ˉʾˉˍˇ˄ˍʰˌ 
˔ˊˇ˄ʽˁʱ ˃ʶ ˍʹ ʴʷ˄˄ʹˋʹ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌΦ 

ɳрΦ ʃˇʽˇˌ ʷ˂ˎˋʶ ˍˇ˄ ʴˊʾ˒ˇ ˍ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ ˍˇˎ ɿʶʾ˂ˇˎΤ 

A5Φ ʁ ɮˊʽˋˍˇˍʷ˂ʹˌΣ ˍˊʶʽˌ ʰʽ˗˄ʶˌ ˃ʶˍʱ ˍˇ˄ ɸʰ˂ʺΦ 

ɳсΦ ʃˇʽʰ ʺˍʰ˄ ʹ ˉˊ˗ˍʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰˉˇˋˍˇ˂ʺ ˋˍʹ˄ ʽˋˍˇˊʾʰΤ 

A6Φ ɷˍʰ˄ ʹ ʰˉˇˋˍˇ˂ʺ ˋˍˇ˄ ɿʶʾ˂ˇ ʰ˄ʱ˄ˍʹ ˍʹˌ ɮʽʴˏˉˍˇˎΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʰ˂ʺʻʶˎˋʹ ˍʹˌ 
ʻʶ˖ˊʾʰˌ ˍˇˎ ɮˊʽˋˍˇˍʷ˂ʹΦ ʆʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʶ ˇ ɾʷʴʰˌ ɮ˂ʷ˅ʰ˄ʵˊˇˌΣ ˁʰˍʱ ˉʰˊʰʴʴʶ˂ʾʰ ˍˇˎ 
ˁʰʻʹʴʹˍʺ ˍˇˎ ɮˊʽˋˍˇˍʷ˂ʹΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʶˁˋˍˊʰˍʶʾʰˌ ˍˇˎ ˋˍʹ˄ ɮʾʴˎˉˍˇΦ 

 
6 ʅ˔ʶˍʽˁˈ ʶʾ˄ʰʽ ˍˇ ʰˁˈ˂ˇˎʻˇ ʰˉˈˋˉʰˋ˃ʰ ˍˇˎ ʅ˖ˁˊʱˍʹΥ 

ɼ  ẖ ˄ ˋˇ˒ʾʰ˄ ˋʰˏˍ˖ˌ ˍˇˌ ˃˄ ́ʴˎˊʾˇˎ ˍ ̡ ˇˎ˂ˇ˃ʷ˄ ̄ ˖˂ˇ˄̱ ʰˌ ˋˇ˒ʽˋˍˌ ̀ ˉʶˊ ˉˈˊ˄ˇˎˌ ˉˇˁʰ˂ˇˋʽ˄Φ 
όʀʶ˄ˇ˒˗˄Σ ɮˉˇ˃˄ʹ˃ˇ˄ʶˏ˃ʰˍʰΣ мΦсΦмоΣ ˉʰˊʰʻʷˍˇ˄ˍʰˌ ˍˇ˄ ʅ˖ˁˊʱˍʹύ 
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ɳтΦ ʃˈˋˇ ˁʰʽˊˈ ˔ˊʶʽʱˋˍʹˁʶ ʹ ζʵʽʶʻ˄ʺˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰη ʴʽʰ ˄ʰ ʰˉˇʵʶ˔ˍʶʾ ˍʹ ˋ˖ˋˍʺ 
ʶ˅ʺʴʹˋʹ ˍˇˎ ɮˊʽˋˍˇˍʷ˂ʹ ʴʽʰ ˍʹ˄ ʰʽˍʾʰ ˍ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ ˍˇˎ ɿʶʾ˂ˇˎΤ 

A7Φ ʃʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ˄ ɮˊʽˋˍˇˍʷ˂ʹ ˍˇ˄ ʻʶ˖ˊˇˏˋʰ˄ ʰˎʻʶ˄ˍʾʰΣ ʹ ʶ˅ʺʴʹˋʺ ˍˇˎ ʵʶ˄ ʷʴʽ˄ʶ 
ʰˉˇʵʶˁˍʺ ʶˉʾ нм ʰʽ˗˄ʶˌΦ ʁʽ ˃ˎʻʽˁʷˌ ʶ˅ʹʴʺˋʶʽˌ ʺˍʰ˄ ˉʽˇ ʶ˂ˁˎˋˍʽˁʷˌ ˁʰʽ ʵʹ˃ˇ˒ʽ˂ʶʾˌΦ7 

ɳуΦ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ˉʰ˂ʰʽˈˍʶˊʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋˍʹ˄ ʽˋˍˇˊʾʰΤ 

A8Φ ɳʾ˄ʰʽ ˇʽ ˁʰˍʰʴˊʰ˒ʷˌ ˍ˖˄ ˉ˂ʹ˃˃ˎˊ˗˄ ˍˇˎ ɿʶʾ˂ˇˎ ˉˇˎ ʱˊ˔ʽˋʰ˄ ˉˊʽ˄ ʰˉˈ рллл ˔ˊˈ˄ʽʰΣ ˁʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ɮʽʴˎˉˍʽʰˁʺˌ ɮˊ˔ʰʿˁʺˌ ʃʶˊʽˈʵˇˎΣ ʴ˄˖ˋˍʺˌ ˁʰʽ ˖ˌ ʃˊ˗ʽ˃ʹˌ ɲˎ˄ʰˋˍʽˁʺˌ 
ʃʶˊʽˈʵˇˎΦ 

 
ɳʽˁˈ˄ʰ р όʰˉˈ ˍˇ ʃʰˊʱˊˍʹ˃ʰ ɳʽˁˇ˄ˇʴˊʰ˒ʺˋʶ˖˄ύΦ ɶ ˋˍʺ˂ʹ ˍˇˎ ʃʰ˂ʷˊ˃ˇˎτ ̒ ˊʰˏˋ˃ʰ ʰʽʴˎˉˍʽʰˁ˗˄ ʲʰˋʽ˂ʽˁ˗˄ ˔ˊˇ˄ʽˁ˗˄ 
ˉˇˎ ˒ˎ˂ʱˋˋʶˍʰʽ ˋˍˇ ʃʰ˂ʷˊ˃ˇ ˍʹˌ ʅʽˁʶ˂ʾʰˌΣ ɹˍʰ˂ʾʰΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΣ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ ˉ˂ʹˊˇ˒ˇˊʽ˗˄Σ ˃ʶˍˊʺˋʶʽˌ ˍˇˎ 

ˏ˕ˇˎˌ ˍʹˌ ʶˍʺˋʽʰˌ ˉ˂ʹ˃˃ˏˊʰˌ ˁʰʽ ˍʹˌ ˁʰˍʱˁ˂ˎˋʹˌ ˍˇˎ ɿʶʾ˂ˇˎΦ 

 
7 ʁ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˌ ʰ˄ʰʴ˄˗ˋˍʹˌ ˃ˉˇˊʶʾ ˄ʰ ʲˊʶʽ ˈ˂ʶˌ ˍʽˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˋˍʹ˄ ʰˁˈ˂ˇˎʻʹ ʶˊʴʰˋʾʰΥ 

D. Koutsoyiannis, and N. Mamassis, From mythology to science: the development of scientific hydrological 
concepts in the Greek antiquity and its relevance to modern hydrology, Hydrology and Earth System 
Sciences, 25, 2419ς2444, doi: 10.5194/hess-25-2419-2021, 2021. 

ώɮˉˈ ˍʹ ˃ˎʻˇ˂ˇʴʾʰ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹΥ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˎʵˊˇ˂ˇʴʽˁ˗˄ ʶ˄˄ˇʽ˗˄ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ 
ʰˊ˔ʰʽˈˍʹˍʰ ˁʰʽ ʹ ˋʹ˃ʰˋʾʰ ˍˇˎˌ ʴʽʰ ˍʹ ˋˏʴ˔ˊˇ˄ʹ ˎʵˊˇ˂ˇʴʾʰϐ 
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ɳфΦ ʃˈˋˇ ˉʰ˂ʽʱ ʶʾ˄ʰʽ ʹ ˋˎˋˍʹ˃ʰˍʽˁʺ ˃ʷˍˊʹˋʹ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˃ʶ ˔ˊʺˋʹ ˇˊʴʱ˄˖˄Τ  

A9. ʋˊˇ˄ˇ˂ˇʴʶʾˍʰʽ ʰˉΩ ˍʹ˄ ʶ˂˂ʹ˄ʽˋˍʽˁʺ ˉʶˊʾˇʵˇ όʰ˃ʷˋ˖ˌ ˃ʶˍʱ ˍˇ˄ ɾʷʴʰ ɮ˂ʷ˅ʰ˄ʵˊˇύΦ 
ɳʴˁʰˍʰˋˍʱʻʹˁʰ˄ ʵʽʰˍʱ˅ʶʽˌ ˃ʷˍˊʹˋʹˌ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍˇˎ ɿʶʾ˂ˇˎΣ ʴ˄˖ˋˍʷˌ ˖ˌ ˄ʶʽ˂ˈ˃ʶˍˊʰΦ 
ɴʴʽ˄ʰ˄ ˍˈˋˇ ʵʹ˃ˇ˒ʽ˂ʺ ˉˇˎ ʶ˄ʷˉ˄ʶˎˋʰ˄ ˁʰ˂˂ʽˍʷ˔˄ʶˌ ʰˁˈ˃ʹ ˁʰʽ ʶˁˍˈˌ ɮʽʴˏˉˍˇˎΦ 

 
ɳʽˁˈ˄ʰ с όʰˉˈ ˍˇ ʃʰˊʱˊˍʹ˃ʰ ɳʽˁˇ˄ˇʴˊʰ˒ʺˋʶ˖˄ύΦ ɴˊʴˇ ˍʷ˔˄ʹˌ όˁˇˉˍʽˁˈ ˎ˒ʰ˄ˍˈύ ˍʹˌ ʲˎʸʰ˄ˍʽ˄ʺˌ ˉʶˊʽˈʵˇˎΣ ˉˇˎ 

˔ˊˇ˄ˇ˂ˇʴʶʾˍʰʽ ˃ʶˍʰ˅ˏ пол - спл ˃ʋ ˉʶˊʾˉˇˎΣ ʲˊʷʻʹˁʶ ˋˍʹ˄ ɮ˄ˍʽ˄ˈˉˇ˂ʹΣ ˉʶˊʾˉˇˎ нрл ƪƳ ˄ˈˍʽʰ ˍˇˎ ɼʰˀˊˇˎ ˁʰʽ ˒ˎ˂ʱˋˋʶˍʰʽ 
ˋˍˇ ɾˇˎˋʶʾˇ ˍˇˎ ɽˇˏʲˊˇˎ ˋˍˇ ʃʰˊʾˋʽΣ ˃ʶ ˃ʽʰ ˄ʶʽ˂ˇˍʽˁʺ ˋˁʹ˄ʺ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˄ʶʽ˂ˈ˃ʶˍˊˇ ˃ʶ ˋʹ˃ʶʽ˖˃ʷ˄ˇˎˌ ˉʺ˔ʶʽˌ ˃ʶ 

ʶ˂˂ʹ˄ʽˁˇˏˌ ʰˊʽʻ˃ˇˏˌΣ ɹɵ Ґ мт ˁʰʽ ɹɶ Ґ муΦ 

ɳмлΦ ʆʽ ʴ˄˖ˊʾʸˇˎ˃ʶ ʴʽʰ ˍʽˌ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˍʽˌ ˅ʹˊʰˋʾʶˌ ˋˍʹ˄ ɮʾʴˎˉˍˇΤ 

A10. ɱ˄˖ˊʾʸˇˎ˃ʶ ˉˇ˂˂ʱ ˁʰʻ˗ˌΣ ʶˁˍˈˌ ʰˉˈ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˍʹˌ ˋˍʱʻ˃ʹˌ ˍˇˎ ɿʶʾ˂ˇˎΣ ʷ˔ˇˎ˃ʶ 
ʴˊʰˉˍʷˌ ˃ʰˊˍˎˊʾʶˌ ʴʽʰ ʵʽʱ˒ˇˊʰ ˒ˎˋʽˁʱ ʴʶʴˇ˄ˈˍʰΣ ˃ʰʸʾ ˃ʶ ˍʽˌ ˁˇʽ˄˖˄ʽˁʷˌ ʰ˄ˍʽʵˊʱˋʶʽˌ ˉˇˎ 
ˉˊˇˁʱ˂ʶˋʰ˄Φ ɶ ˉʽˇ ʴ˄˖ˋˍʺ ʶʾ˄ʰʽ ʹ ˃ʰˁˊˇ˔ˊˈ˄ʽʰ ˅ʹˊʰˋʾʰ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ ɰʾʲ˂ˇ όɱʷ˄ʶˋʽˌ 

https://substackcdn.com/image/fetch/$s_!Tryv!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fbc134e27-c1eb-4aca-9efc-c4638bb22a9f_705x709.jpeg
https://substackcdn.com/image/fetch/$s_!Tryv!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fbc134e27-c1eb-4aca-9efc-c4638bb22a9f_705x709.jpeg
https://substackcdn.com/image/fetch/$s_!Tryv!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fbc134e27-c1eb-4aca-9efc-c4638bb22a9f_705x709.jpeg
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τ ʹ ʽˋˍˇˊʾʰ ˍˇˎ ˇ˄ʶʾˊˇˎ ˍˇˎ ʊʰˊʰ˗ ˃ʶ ˍʽˌ ʶˉˍʱ ˉʰ˔ʽʷˌ ˁʰʽ ˍʽˌ ʶˉˍʱ ʽˋ˔˄ʷˌ ʰʴʶ˂ʱʵʶˌ8ύ ˁʰʽ 
ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ʰˉˈ ʰˊ˔ʰʽˇ˂ˈʴˇˎˌΦ ʁʽ ˋˎ˄ʷˉʶʽʷˌ ˍʹˌ ʰˉˇ˒ʶˏ˔ʻʹˁʰ˄ ˃ʶ ˋˎ˄ʶˍʺ ʵʽʰ˔ʶʾˊʽˋʹ 
˃ʷˋ˖ ˍʹˌ ʰˉˇʻʺˁʶˎˋʹˌ ˋʽˍʹˊ˗˄Φ ɴ˄ʰ ˂ʽʴˈˍʶˊˇ ʴ˄˖ˋˍˈ ʴʶʴˇ˄ˈˌΣ ʴʽʰ ˍˇ ˇˉˇʾˇ ˖ˋˍˈˋˇ 
ʵʽʰʻʷˍˇˎ˃ʶ ʰ˅ʽˈˉʽˋˍʶˌ ʴˊʰˉˍʷˌ ˃ʰˊˍˎˊʾʶˌ όʰˉˈ ˍˇ˄ ɯˊʰʲʰ ʴʽʰˍˊˈΣ ˒ʽ˂ˈˋˇ˒ˇΣ ʽˋˍˇˊʽˁˈ ˁʰʽ 
ˉʁ ˊʽʹʴʹˍʺ ɮ˃ˉ˄ˍʷ˂ ɽʰˍʺ˒ ɮ˂-ɾˉˇʴˁ˄ˍʱ˄ˍʹΣ ˇ ˇˉˇʾˇˌ ˉʰˊʷ˃ʶʽ˄ʶ ˋˍʹ˄ ɮʾʴˎˉˍˇ ʶˁʶʾ˄ʹ ˍʹ˄ 
ˉʶˊʾˇʵˇ9ύ ʶʾ˄ʰʽ ʹ ˅ʹˊʰˋʾʰ ˍˇˎ ʷˍˇˎˌ мнлл ˃ʋΦ ʁ ˋˎʴʴˊʰ˒ʷʰˌ ʰ˄ʰ˒ʷˊʶʽ ʰˁˊʰʾʶˌ ˁˇʽ˄˖˄ʽˁʷˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ʶˉʰˁˈ˂ˇˎʻʹ ˉʶʾ˄ʰ τ ˃ʶ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ 
ʰˉˇˁˊˇˎˋˍʽˁʷˌ ʰ˄ˍʽʵˊʱˋʶʽˌ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʽˋˍˇˊʾʰ όˁʰ˄ʽʲʰ˂ʽˋ˃ˈˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ 
ʴˇ˄ʷ˖˄ ˉˇˎ ʷˍˊ˖ʴʰ˄ ˍʰ ˉʰʽʵʽʱ ˍˇˎˌύΦ 

 
8 ɼʱˉˇˍʶ ʰˎˍʺ ʹ ʽˋˍˇˊʾʰ ʵʽʵʰˋˁˈˍʰ˄ ˋˍʰ ˋ˔ˇ˂ʶʾʰ ʺ ˁʰʽ ˋˍˇ ˋˉʾˍʽ ˋʶ ˉˊˇˋ˔ˇ˂ʽˁʺ ʹ˂ʽˁʾʰ όʻˎ˃ʱ˃ʰʽ ˁʰ˂ʱ ˍʹ 
˃ʶʴʰ˂ˏˍʶˊʹ ʰʵʶ˂˒ʺ ˃ˇˎ ɹ˖ʱ˄˄ʰ ˄ʰ ˃ˇˎ ʵʽʹʴʶʾˍʰʽ ʰˎˍʺ ˍʹ˄ ʽˋˍˇˊʾʰ ˉˇ˂ˏ ˉˊʽ˄ ˉʱ˖ ˋˍˇ ʵʹ˃ˇˍʽˁˈ ˋ˔ˇ˂ʶʾˇύΦ ɮ˂˂ʱ 
ˈ˔ʽ ˉʽʰΦ ʅˎ˔˄ʱ ˊ˖ˍʱ˖ ˍˇˎˌ ˒ˇʽˍʹˍʷˌ ˃ˇˎ όрˇ ʷˍˇˌ ˋˍʹ ʅ˔ˇ˂ʺ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ύ ˍʽ ʴ˄˖ˊʾʸˇˎ˄ ʴʽʰ ʰˎˍʺ ˍʹ˄ 
ʽˋˍˇˊʾʰ ˁʰʽ ʵʶ˄ ˅ʷˊˇˎ˄ ˍʾˉˇˍʰΦ ɶ ˁʰˍʱˊˊʶˎˋʹ ˍˇˎ ˋ˔ˇ˂ʶʾˇˎ ˁʰʽ ˍʹˌ ˉʰʽʵʶʾʰˌ ʶʾ˄ʰʽ ʱ˂˂ˇ ʷ˄ʰ ˋʹ˃ʱʵʽ ˍʹˌ ʴʶ˄ʽˁʺˌ 
ˉʰˊʰˁ˃ʺˌ ˉˇˎ ʸˇˏ˃ʶΣ ˋˍʹ˄ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰ˒ʶˊʻ˗ ˋʶ ʱ˂˂ʹ ʰ˄ʱˊˍʹˋʹΦ ɳ˄ ˉʱˋʹ ˉʶˊʽˉˍ˗ˋʶʽΣ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ 
ˉʶˊʽʷ˔ʶʽ ʰˉˇˋˉʱˋ˃ʰˍʰ ʰˉˈ ˍʹ ɰʾʲ˂ˇ ˁʰʽ ʰˊˁʶˍʱ ʶ˂˂ʹ˄ʽˁʱ ˉˊ˖ˍˈˍˎˉʰ ˁʶʾ˃ʶ˄ʰΣ ˃ʰʸʾ ˃ʶ ˃ʶˍʰ˒ˊʱˋʶʽˌ ˋˍʰ 
ʰʴʴ˂ʽˁʱΣ ˗ˋˍʶ ˇ ˒ʽ˂ˇ˃ʰʻʺˌ ʰ˄ʰʴ˄˗ˋˍʹˌ ˄ʰ ˍʰ ˋˎ˃ʲˇˎ˂ʶˏʶˍʰʽΦ 
9 ʆˇ ʷˊʴˇ ˍˇˎ ˃ʶˍʰ˒ˊʱˋˍʹˁʶ ʰˉΩ ˍˇ ʰˊʰʲʽˁʱ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʰˉΩ ˍˇ˄ ˋˎ˄ʱʵʶ˂˒ˇ ˁʰʻʹʴʹˍʺ ɳɾʃ ɱʶ˗ˊʴʽˇ 
ʅˍʰˋʽ˄ˈˉˇˎ˂ˇ όɳ˄ ɮʽʴˏˉˍ˖ ˍ˖ мнлнΣ ʶˁʵˈˋʶʽˌ ɽʶʽ˃˗˄). 

https://www.lavyrinthos.net/p/167779/aigyptw-1202.html
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ɬɻ ɿʡʍɻ ʐʋʑ ɦʀʚʇʋʑ ɾʅɻ ʐʂʉ ʆɻʐɻʉʝʂʎʂ ʐʋʑ 
ʆʇʚʈɻʐʋʏ - ɥʘʍʋʏ ς 

ɼʰˁʱ ˄ʷʰ ʴʽʰ ˍˇˎˌ ˃ʰ˄ʽʰˁˇˏˌ ˍ˖˄ ˉˊˇʲ˂ʷ˕ʶ˖˄ ˁʰʽ ˍˇˎˌ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʷˌ 

 Demetris Koutsoyiannis Dec 07, 2024 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ɾʶˍʱ ˍʹ ˋˏ˄ˍˇ˃ʹ ʶʽˋʰʴ˖ʴʺ όɾʷˊˇˌ м ˍʹˌ ˋʶʽˊʱˌ ζʆʰ ʵ˗ˊʰ ˍˇˎ ɿʶʾ˂ˇˎ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ 
ˍˇˎ ˁ˂ʾ˃ʰˍˇˌη ̄ ˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ ʲʽʲ˂ʽʰˊʱˁʽ ζUnderstanding Climate: Gifts from the Nile»), 
ˋˍʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱˊˍʹˋʹ ˋˎʸʹˍ˗ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ˍʰ ˋˏ˄ˇ˂ʰ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ ɿʶʾ˂ˇˎ ˁʰʽ ˍʽˌ 
ʰˉˇˍˎ˔ʹ˃ʷ˄ʶˌ ˉˊˇˋˉʱʻʶʽʶˌ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʺˌ ʶˊ˃ʹ˄ʶʾʰˌ ˍˇˎˌΦ ʀʶˁʽ˄˗ ˃ʶ ʵˏˇ ʰˉˈ ˍʰ ˋˏ˄ˇ˂ʰ 
ʵʶʵˇ˃ʷ˄˖˄ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʰ ˉʰˊʰˁʱˍ˖ ʴˊʰ˒ʺ˃ʰˍʰΦ 

ʆˇ ˉˊ˗ˍˇ ʴˊʱ˒ʹ˃ʰ ʵʶʾ˔˄ʶʽ ˃ʽʰ ˋ˔ʶʵˈ˄ ʰʵʽʱ˂ʶʽˉˍʹ ˔ˊˇ˄ˇˋʶʽˊʱ ʰˉˈ ˍˇ снн ʷ˖ˌ ˍˇ мптл ˃ʋΥ 
упф ˔ˊˈ˄ʽʰΗ ɮˎˍˈ ˍˇ ʰˊ˔ʶʾˇ ˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ˈˊʴʰ˄ʰ ˉˇˎ ˋ˗ʸʶˍʰʽ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰ ʶʾ˄ʰʽ ˍˇ 
˃ʶʴʰ˂ˏˍʶˊˇ ˋˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ʽˋˍˇˊʾʰΦ ɳˁˍˈˌ ʰˉˈ ˍʰ ʶˍʺˋʽʰ ʶ˂ʱ˔ʽˋˍʰ ʲʱʻʹ ˊˇʺˌ ˍˇˎ ˉˇˍʰ˃ˇˏΣ 
ˋˍ̌ ʵʽʱʴˊʰ˃˃ʰ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˁʰʽ ˇʽ ˃ʷˋʶˌ ˍʽ˃ʷˌ ˉʶˊʽˈʵ˖˄ ол ʵʽʰʵˇ˔ʽˁ˗˄ ʶˍ˗˄Φ ɮˎˍʷˌ 
ˎˉˇʵʹ˂˗˄ˇˎ˄ ˍˇ ˁ˂ʾ˃ʰΣ ˁʰʻ˗ˌ ʹ ˉʽˇ ˁˇʽ˄ʺ ˋˏ˃ʲʰˋʹ ʴʽʰ ˃ʽʰ ˁ˂ʽ˃ʰˍʽˁʺ ˍʽ˃ʺ ʶʾ˄ʰʽ ˇ ˔ˊˇ˄ʽˁˈˌ 
˃ʷˋˇˌ ˈˊˇˌ ˃ʽʰˌ ˉʶˊʽˈʵˇˎ ол ʶˍ˗˄Φ ɼʰˍʱ ˍʹ˄ олʶˍʺ ˉʶˊʾˇʵˇ ʰˉˈ ˍˇ ттм ʷ˖ˌ ˍˇ улл ˃ʋΣ ˍˇ 
ˁ˂ ʽ˃ʰˍʽˁˈ ʶ˂ʱ˔ʽˋˍˇ ʲʱʻˇˌ ʺˍʰ˄ нΦлу ˃ʷˍˊʰΣ ʶ˄˗ ʰˉˈ ˍˇ ммлм ʷ˖ˌ ˍˇ ммол ʺˍʰ˄ пΦпт ˃ʷˍˊʰΣ 
ʵʹ˂ʰʵʺ ˎˉʶˊʵʽˉ˂ʱˋʽˇΦ ɮˎˍʺ ʹ ˍʶˊʱˋˍʽʰ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʰ˄ˍʰ˄ʰˁ˂ʱ ˍʽˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʶˌ 
ˋˎ˄ʻʺˁʶˌ ˋʶ ˍʶˊʱˋˍʽʶˌ ʶˁˍʱˋʶʽˌ ˋˍʽˌ ˍˊˇˉʽˁʷˌ ˁʰʽ ˎˉˇˍˊˇˉʽˁʷˌ ʸ˗˄ʶˌΣ ˁʰʻ˗ˌ ˇ ɿʶʾ˂ˇˌ ʷ˔ʶʽ 
˃ʺˁˇˌ стлл ƪƳ ˁʰʽ ʹ ˂ʶˁʱ˄ʹ ˍˇˎ ˁʰ˂ˏˉˍʶʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ мл҈ ˍʹˌ ɮ˒ˊʽˁʺˌΦ 

 

 
ɲʽʱʴˊʰ˃˃ʰ с h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ όʷ˄ʰ ˃ʷˊˇˌ ˍˇˎύΥ ɳˍʺˋʽʰ ʶ˂ʱ˔ʽˋˍʰ ʲʱʻʹ ˄ʶˊˇˏ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ ɼʱʽˊˇ ˃ʶ ʲʱˋʹ ˍˇ ˄ʶʽ˂ˈ˃ʶˍˊˇ 

wƻŘŀ ˁʰʽ ˉʰ˂ʽˈˍʶˊʰ ˄ʶʽ˂ˈ˃ʶˍˊʰ ˃ʶˍʱ ˁʰʽ ˉˊʽ˄ ʰˉˈ ˍˇ тмр ˃ʋ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/the-niles-gifts-for-understanding-b52
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22 
 

ʆˇ ʶˉˈ˃ʶ˄ˇ ʴˊʱ˒ʹ˃ʰ ʵʶʾ˔˄ʶʽ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˍˇˎ ˈʴˁˇˎ ʰˉˇˊˊˇʺˌ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ 
ɮˋˇˎʱ˄ ʴʽʰ ˃ʽʰ ˉʶˊʾˇʵˇ мпу ʶˍ˗˄Φ ɼʰʽ ˉʱ˂ʽΣ ˇʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʶʾˌ τʽʵʽʰʾˍʶˊʰ 
ˋˍʹ˄ ˉˍ˗ˋʹ ˍˇˎ ˈʴˁˇˎ ʰˉˇˊˊˇʺˌ ˋˍˇ ʴˏˊʽˋ˃ʰ ʰˉˈ ˍˇ˄ мфˇ ˋˍˇ˄ нлˈ ʰʽ˗˄ʰΦ 

 
ɲʽʱʴˊʰ˃˃ʰ т ʰˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ʅˏʴ˔ˊˇ˄ʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˍʹˌ ʶˍʺˋʽʰˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ ɮˋˇˎʱ˄Σ ˃ʶˍʱ ʰˉˈ 

˒ˎˋʽˁˇˉˇʾʹˋʹΦ 

ʃˊˇ˒ʰ˄˗ˌΣ ʰˎˍʷˌ ˇʽ ˍʶˊʱˋˍʽʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ʵʶ˄ ʶʾ˄ʰʽ ʰˊʶˋˍʷˌ ˋˍˇˎˌ ˁ˂ʽ˃ʰ˒ʽˈʸˇˎˌ ˁʰʽ 
ˍˇˎˌ ˁ˂ʽ˃ʰˁˈ˂ˇˎʻˇˎˌΦ ɲˏˋˁˇ˂ʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇʵˇʻˇˏ˄ ˋˍʽˌ ʶˁˉˇ˃ˉʷˌ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Σ ˍ˖˄ 
ʰʴʶ˂ʱʵ˖˄ ˁˍ˂Φ ɮ˂˂ʱ ʰˎˍˈ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˃ʶʴʱ˂ˇ ˉˊˈʲ˂ʹ˃ʰ ʴʽΩ ʰˎˍˇˏˌΣ ˁʰʻ˗ˌ ʷ˔ˇˎ˄ ˉʶʾˋʶʽ 
ˍ̌ ˎˌ ˁ˂ʽ˃˖ˊˇˏˌ ˈˍʽ ʰˎˍʷˌ ˇʽ ʰ˂˂ʰʴʷˌ ʵʶ˄ ʶʾ˄ʰʽ ˁʰʻˈ˂ˇˎ ˋʹ˃ʰ˄ˍʽˁʷˌΦ ɾˈ˄ˇ ˇʽ ʶʽˁˇ˄ʽˁʷˌ 
ʰ˂˂ʰʴʷˌ ˉˇˎ ˉˊˇʲ˂ʷˉˇˎ˄ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˍˇˎˌ ˃ʶˍˊʱ˄ʶΣ ˁʰʻ˗ˌ ʰˎˍʷˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˃ˉ˄ʶˏˋˇˎ˄ 
ˍˇ˄ ˒ˈʲˇ ˋˍˇ˄ ˉ˂ʹʻˎˋ˃ˈΦ 

ɮ˂˂ʱ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ʰˎˍʷˌ ˇʽ ʰ˂˂ʰʴʷˌΣ ˉˇˎ ˋˎ˄ʷʲʹˋʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ ˄ʰ ʶ˅ʹʴʹʻˇˏ˄Σ ˄ʰ 
ʰˉˇʵˇʻˇˏ˄ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʰʽˍʾʶˌ ˁʰʽ ˄ʰ ˉˊˇʲ˂ʶ˒ʻˇˏ˄Τ ʅʾʴˇˎˊʰ ˄ʰʽΣ ʻʰ ʺˍʰ˄ ʹ ʰˉʱ˄ˍʹˋʹ 
ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄Σ ʵʶʵˇ˃ʷ˄ˇˎ ˍˇˎ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁˇˏ ˎˉˇʵʶʾʴ˃ʰˍˇˌΣ ˋˍˇ ˇˉˇʾˇ 
ʲʰˋʾʸʶˍʰʽ ʹ ʶˁˉʰʾʵʶˎˋʺ ˃ʰˌΣ ˁʰʽ ˍʹˌ ʵʹ˃ˇ˒ʽ˂ˇˏˌ ʽʵʷʰˌ ˈˍʽ ʹ ʶˉʽˋˍʺ˃ʹ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ 
ˍʰˎˍˈˋʹ˃ʹ ˃ʶ ˍʹ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʺ ˉˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰΦ 

ʅˎ˄ʶˉ˗ˌΣ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ʷˁˉ˂ʹ˅ʹ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʰˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ζʰ˄ʽ˔˄ʶˏˋʶʽη ʰʽˍʽ˗ʵʶʽˌ 
˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˍ˖˄ ʰ˂˂ʰʴ˗˄Φ ʆˇ ʲʽʲ˂ʽʰˊʱˁʽ όʽʵʾ˖ˌ ʹ ʶ˄ˈˍʹˍʰ рύ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋΩ ʰˎˍʷˌΣ ˃ʶˊʽˁˇʾ 
ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ʶʾ˄ʰʽ ʰˋˍʶʾˇʽΦ 

ɳʵ˗ ʰ˄ʰ˒ʷˊˇ˃ʰʽ ˃ˈ˄ˇ ˋʶ ʷ˄ʰ˄ ˍˏˉˇ ʶ˅ʹʴʺˋʶ˖˄Σ ʶˁʶʾ˄ʶˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ 
ˉˇˎ ζʰ˄ʰˁʰ˂ˏˉˍˇ˄ˍʰʽη ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʰʽˍʽ˗ʵʶʽˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌΣ ˁˎˊʾ˖ˌ 
ʰˋˍˊˇ˄ˇ˃ʽˁˇˏ ˍˏˉˇˎΦ ʆˇ ˉʰˊʰˁʱˍ˖ ʴˊʱ˒ʹ˃ʰ ʵʶʾ˔˄ʶʽ ˉˇ˂˂ʷˌ ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ ˉˇˎ 
ζʰ˄ʰˁʰ˂ˏ˒ʻʹˁʰ˄η ̀ ʶ ˉʷ˄ˍʶ ˃ʶ˂ʷˍʶˌ ʰˉˈ ˍʹ˄ ˉʶˊʾˇʵˇ мфуп-нллтΦ ɮˉˇ˒ʶˏʴ˖ ˄ʰ ˁʰˍˇ˄ˇ˃ʱˋ˖ 
ˍʽˌ ˃ʶ˂ʷˍʶˌΣ ˁʰʻ˗ˌ ʵʶ˄ ʻʷ˂˖ ˄ʰ ʰˋˁʺˋ˖ ˁˊʽˍʽˁʺ ˋʶ ʰˎˍʷˌ ʺ ˋˍˇˎˌ ˋˎʴʴˊʰ˒ʶʾˌ ˍˇˎˌΦ ɸʷ˂˖ 
ʰˉ˂˗ˌ ˄ʰ ʰ˄ˍʽˁˊˇˏˋ˖ ˍʹ˄ ˎˉˇˁʶʾ˃ʶ˄ʹ ʽʵʷʰ ˈˍʽ ˇ ˄ˍʶˍʶˊ˃ʽ˄ʽˋ˃ˈˌ ˂ʶʽˍˇˎˊʴʶʾ ʴʽʰ ˍˇ ˁ˂ʽ˃ʰˍʽˁˈ 
ˋˏˋˍʹ˃ʰΣ ˈˋˇ ˁʰ˂ʱ ˂ʶʽˍˇˎˊʴʶʾ ʴʽʰ ˍʰ ʰˋˍˊˇ˄ˇ˃ʽˁʱ ˋˎˋˍʺ˃ʰˍʰΦ ɱʽʰ ˂ˈʴˇˎˌ ˋˏʴˁˊʽˋʹˌΣ ʷ˔˖ 
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ʲʱ˂ʶʽ ˁʰʽ ˍʽˌ ˍʽ˃ʷˌ ˉˇˎ ˉˊˇʷˁˎ˕ʰ˄ ˋˍʹ ˃ʶ˂ʷˍʹ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ʲʽʲ˂ʽʰˊʱˁʽ όˈˉ˖ˌ 
ʶ˅ʹʴʶʾˍʰʽ ˉʰˊʰˁʱˍ˖ύΣ ˍʽˌ ˇˉˇʾʶˌ ʵʶ˄ ˇ˄ˇ˃ʱʸ˖ ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ ʰ˂˂ʱ ˕ʶˎʵʺ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ 

 
ʇˉʶˊʶˍʺˋʽʶˌ ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ ˉˇˎ ζʶ˄ˍˇˉʾˋˍʹˁʰ˄η ˋʶ ˉʷ˄ˍʶ ˃ʶ˂ʷˍʶˌ ό{ǘǳŘȅ м ʷ˖ˌ {ǘǳŘȅ рύ ʰˉˈ ˍʹ˄ ˉʶˊʾˇʵˇ мфуп-нллтΣ ˋʶ 
ˋˏʴˁˊʽˋʹ ˁʰʽ ˃ʶ ˍʽˌ ˕ʶˎʵʶʾˌ ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ ˉˇˎ ˋˎʸʹˍˇˏ˄ˍʰʽ ˋˍˇ ˒ˎ˂˂ʱʵʽˇΦ ʆʰ ζaƛƴη ˁʰʽ ζaŀȄη ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʽˌ 

˄ʶʽ˂ˇ˃ʶˍˊʽˁʷˌ ˋʶʽˊʷˌ ˍʹˌ ʶˍʺˋʽʰˌ ʁ ˂ʱ˔ʽˋˍʹˌ ˁʰʽ ˃ʷʴʽˋˍʹˌ ˋˍʱʻ˃ʹˌ ˍˇˎ ɿʶʾ˂ˇˎΦ 

ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʽˌ ˉʷ˄ˍʶ ˃ʶ˂ʷˍʶˌ ˋˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎˌΣ ˉˊʰˁˍʽˁʱ ˃ˉˇˊʶʾ ˄ʰ ζʰ˄ʽ˔˄ʶˎʻʶʾη 
ˇˉˇʽʰʵʺˉˇˍʶ ˍʽ˃ʺ ˉʶˊʽˇʵʽˁˈˍʹˍʰˌ ˃ʶˍʰ˅ˏ н ˁʰʽ олл ʶˍ˗˄Σ ˃ʶ ˇ˃ˇʽˈ˃ˇˊ˒ʹ ˉˎˁ˄ˈˍʹˍʰ 
ˉʽʻʰ˄ˈˍʹˍʰˌ όˋʶ ˂ˇʴʰˊʽʻ˃ʽˁˈ ˔˗ˊˇύΦ 

ɾʶˍʰ˅ˏ ˍ˖˄ ˉʶˊʽˇʵʽˁˇˍʺˍ˖˄ ˉˇˎ ζʶ˄ˍˇˉʾˋˍʹˁʰ˄ηΣ ʰˎˍʷˌ ˉˇˎ ˎˉˇʴˊʰ˃˃ʾˋˍʹˁʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ 
ˋΩ ʰˎˍʷˌ ˍʽˌ ˃ʶ˂ʷˍʶˌ ʶʾ˄ʰʽΥ 

¶ ˋˍˇ ʵʽʱˋˍʹ˃ʰ ˉˇˎ όˁʰˍʰ˔ˊʹˋˍʽˁʱύ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˍˇ ʶˏˊˇˌ ˉʶˊʽˇʵʽˁˇˍʺˍ˖˄ ˍˇˎ 9b{h 
(El Niño-{ƻǳǘƘŜǊƴ hǎŎƛƭƭŀǘƛƻƴύΣ ˋˎ˄ʺʻ˖ˌ н ʷ˖ˌ р ʷˍʹ όˋΦˋΦΥ ˁʰˍʱ ˍʹ˄ ʱˉˇ˕ʺ ˃ˇˎ ˍˇ 
9b{h ʵʶ˄ ʶʾ˄ʰʽ ˉʶˊʽˇʵʽˁˈ ʺ ˇʽˇ˄ʶʾ ˉʶˊʽˇʵʽˁˈΣ ʰ˂˂ʱ ʰ˄ˍʽ-ʷ˃˃ˇ˄ˇ ˒ʰʽ˄ˈ˃ʶ˄ˇύ˜ 

¶ ˁˇ˄ˍʱ ˋˍʰ т ˔ˊˈ˄ʽʰΣ ʵʽʱˋˍʹ˃ʰ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ ˍʹ ʲʽʲ˂ʽˁʺ ʽˋˍˇˊʾʰ 
ˍ˖˄ ʶˉˍʱ ˉʰ˔ʽ˗˄ ˁʰʽ ˍ˖˄ ʶˉˍʱ ʽˋ˔˄˗˄ ʰʴʶ˂ʱʵ˖˄Σ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄Σ 
ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶˉˍʱ ˔ˊˈ˄ʽʰ ʰ˒ʻˇ˄ʾʰˌ ˁʰʽ ʶˉˍʱ ˔ˊˈ˄ʽʰ ˅ʹˊʰˋʾʰˌ όˋΦˋΦΥ ʰˁˈ˃ʹ ˁʰʽ ʰ˄ ʹ 
тʶˍʺˌ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʺˍʰ˄ ʰ˂ʹʻʽ˄ʺΣ ʵʶ˄ ʻʰ ʰ˄ˍʽˋˍˇʽ˔ˇˏˋʶ ˋˍʹ ʲʽʲ˂ʽˁʺ ʽˋˍˇˊʾʰΣ ˋˍʹ˄ 
ˇˉˇʾʰ ʹ ˉʶˊʾˇʵˇˌ ʶʾ˄ʰʽ мп ˔ˊˈ˄ʽʰΣ ʶ˄˗ ˇʽ ʰˊʽʻ˃ˇʾ ʰˎˍˇʾ ˍʹˌ ɰʾʲ˂ˇˎ ʷ˔ˇˎ˄ ˋˎ˃ʲˇ˂ʽˁʺ 
ˋʹ˃ʰˋʾʰΣ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ˈ˃˖ˌ ˍʹ ˔ˊʺˋʽ˃ʹ ˉ˂ʹˊˇ˒ˇˊʾʰ ˈˍʽ ˃ʽʰ ˅ʹˊʰˋʾʰ ˃ˉˇˊʶʾ 
ˉˊʱʴ˃ʰˍʽ ˄ʰ ʵʽʰˊˁʷˋʶʽ т ˔ˊˈ˄ʽʰύ˜ 

¶ ˁˇ˄ˍʱ ˋˍˇ˄ ˁˇ˃ʲʽˁˈ ˁˏˁ˂ˇ ˁ˂ˈ˄ʹˋʹˌ ˍʹˌ ʅʶ˂ʺ˄ʹˌ ˍ˖˄ муΦс ʶˍ˗˄˜ 
¶ ˁˇ˄ˍʱ ˋˍʰ мм ʺ нм ʷˍʹΣ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇˎˌ ˁˏˁ˂ˇˎˌ ˍ˖˄ ʹ˂ʽʰˁ˗˄ 
ˁʹ˂ʾʵ˖˄˜ 

¶ ˁˇ˄ˍʱ ˋˍʰ ту ʺ уу ʷˍʹΣ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʹ˂ʽʰˁˈ ˁˏˁ˂ˇ 
DƭŜƛǎǎōŜǊƎΣ ʺ ʰˁˈ˃ʹ ˉʰˊʰˉʱ˄˖Σ ˁˇ˄ˍʱ ˋˍʰ нсл ʷˍʹΣ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˁʰʽ ˉʱ˂ʽ ˃ʶ ˍʹ˄ 
ʹ˂ʽʰˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ 

ɼʰˍʱ ˍʹ˄ ʱˉˇ˕ʺ ˃ˇˎΣ ˈ˂ʶˌ ʰˎˍʷˌ ˇʽ ζʰ˄ʽ˔˄ʶˎ˃ʷ˄ʶˌη ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ ʶʾ˄ʰʽ ʶˎˋʶʲʶʾˌ ˉˈʻˇʽΣ 
ˉˇˎ ʰ˄ˍʰ˄ʰˁ˂ˇˏ˄ ˉˊˇˁʰˍʱ˂ʹ˕ʹ ʶˉʽʲʶʲʰʾ˖ˋʹˌΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ˃ʶ˂ʷˍʶˌ ˎˉˇ˒ʷˊˇˎ˄ 
ʰˉˈ ʷ˄ʰ ʺ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ˍʰ ʰˁˈ˂ˇˎʻʰ ˉˊˇʲ˂ʺ˃ʰˍʰΥ όʰύ ˍˇˎˌ ʵʽʰ˒ʶˏʴʶʽ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ 
˒ʱˋ˃ʰ ʽˋ˔ˏˇˌ ˃ʽʰˌ ˔ˊˇ˄ˇˋʶʽˊʱˌ όˍˇ ʶ˃ˉʶʽˊʽˁˈ ʰ˄ˍʾˋˍˇʽ˔ˈ ˍˇˎ ʻʶ˖ˊʹˍʽˁˇˏΣ ˍˇ 
ˉʶˊʽˇʵˈʴˊʰ˃˃ʰύ ʶʾ˄ʰʽ ʹ ˎ˂ˇˉˇʾʹˋʹ ˃ʽʰˌ ʷ˄ˍˇ˄ʰ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌ ʰ˄ʷ˂ʽ˅ʹˌΣ ˉˇˎ 
ʶ˃˒ʰ˄ʾʸʶʽ ˉˇ˂˂ʷˌ ό˕ʶˎʵʶʾˌύ ˁˇˊˎ˒ʷˌ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ʵʽʰ˒ʷˊʶʽ ˁʰˍʱ ˉˇ˂ˏ ʰˉˈ ˍˇ όˋˎ˄ʺʻ˖ˌ 
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ˇ˃ʰ˂ˈύ ʻʶ˖ˊʹˍʽˁˈ ˒ʱˋ˃ʰ ʽˋ˔ˏˇˌ˜ όʲύ ˋˎ˄ʺʻ˖ˌ όʰ˄ ˁʰʽ ˈ˔ʽ ˉʱ˄ˍʰύ ʶ˂ʷʴ˔ˇˎ˄ ˍʹ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰ 
ˍ˖˄ ʰ˄ʽ˔˄ʶˎ˃ʷ˄˖˄ ˉʶˊʽˇʵʽˁˇˍʺˍ˖˄ ʷ˄ʰ˄ˍʽ ˍˇˎ ˂ʶˎˁˇˏ ʻˇˊˏʲˇˎΣ ʶ˄˗Σ ˉˊˇ˒ʰ˄˗ˌΣ ʹ ˎˉˈʻʶˋʹ 
ˍˇˎ ˂ʶˎˁˇˏ ʻˇˊˏʲˇˎ ʶʾ˄ʰʽ ʶ˄ˍʶ˂˗ˌ ʰˋˏ˃ʲʰˍʹ ˃ʶ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍˇˎ ɿʶʾ˂ˇˎ˜ όʴύ ˎˉˇˍʽ˃ˇˏ˄ 
ˍʹ˄ ʰʲʶʲʰʽˈˍʹˍʰ ʶˁˍʾ˃ʹˋʹˌ ˋʶ ˋˍˇ˔ʰˋˍʽˁʷˌ ʰ˄ʶ˂ʾ˅ʶʽˌ ˃ʶ ˎ˕ʹ˂ʺ ʰˎˍˇˋˎˋ˔ʷˍʽˋʹΦ 

ʃ˗ˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺˋˇˎ˃ʶ ˍˇ ˋˍˇ˔ʰˋˍʽˁˈ ʶˊʴʰ˂ʶʾˇ ˍˇˎ ˒ʱˋ˃ʰˍˇˌ ʽˋ˔ˏˇˌ όˁʰʽ ˍˇˎ 
ˉʶˊʽˇʵˇʴˊʱ˃˃ʰˍˇˌύ ˃ʶ ʵˈˁʽ˃ˇ ˍˊˈˉˇΣ ˗ˋˍʶ ˄ʰ ʰˉˇ˒ˏʴˇˎ˃ʶ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˕ʶˎʵ˗˄ 
ˁˇˊˎ˒˗˄Σ ʵʹ˂ʰʵʺ ʰ˄ˍʰ˄ʰˁ˂ʱˋʶ˖˄ ˍˎ˔ʰʾ˖˄ ʶˉʽʵˊʱˋʶ˖˄Τ ʅˍˇ ʲʽʲ˂ʽʰˊʱˁʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ 
ʵˏˇ ˍʶ˔˄ʽˁʷˌΣ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ˉˊ˗ˍʹ ʶʾ˄ʰʽ ˉˇ˂ˏ ʰˉ˂ʺΥ ɾʽʰ ˉˊʰʴ˃ʰˍʽˁʺ ˁˇˊˎ˒ʺΣ ˉˇˎ 
ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʺ ˍʰ˂ʱ˄ˍ˖ˋʹΣ ʻʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ˄ ʾʵʽʰ ˋˎ˔˄ˈˍʹˍʰΣ ʶʱ˄ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʷ˄ʰ ˃ʷˊˇˌ ˍʹˌ ˔ˊˇ˄ˇˋʶʽˊʱˌΦ ɴˍˋʽΣ ˇ˂ʽˋʻʰʾ˄ˇ˄ˍʰˌ ˍˇ ˋʹ˃ʶʾˇ ʶˁˁʾ˄ʹˋʹˌ ˁʰˍʱ 
ʷ˄ʰ˄ ˇˊʽˋ˃ʷ˄ˇ ʰˊʽʻ˃ˈ ˔ˊˇ˄ʽˁ˗˄ ʲʹ˃ʱˍ˖˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˋ˔ʹ˃ʰˍʾˋˇˎ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ʰˁˇ˂ˇˎʻʾʶˌ ˃ʶ ˍˇ ʾʵʽˇ ˃ʺˁˇˌΦ ɾʽʰ ˍʷˍˇʽʰ ʱˋˁʹˋʹ ʴʽʰ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˁʰˍʰʴˊʰ˒ʷˌ ˍʹˌ 
ʰˉˇˊˊˇʺˌ ˍˇˎ ɿʶʾ˂ˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ɲʽʱʴˊʰ˃˃ʰ уΣ ˉˇˎ ʰ˄ʰˉʰˊʱʴʶˍʰʽ ˉʰˊʰˁʱˍ˖Φ ɮˎˍˈ 
ʰˉʶʽˁˇ˄ʾʸʶʽ ʷ˄ʰ ζʴˊʱ˒ʹ˃ʰ ˋˉʰʴʴʷˍʽη ʰˉˈ мн ˉʶˊʽˇʵˇʴˊʱ˃˃ʰˍʰΣ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ 
ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˃ʽʰ ʰˁˇ˂ˇˎʻʾʰ млнп ˈˊ˖˄ ˍʹˌ ˃ʹ˄ʽʰʾʰˌ ˔ˊˇ˄ˇˋʶʽˊʱˌ ˍ˖˄ ˊˇ˗˄ ˍˇˎ ɮˋˇˎʱ˄ 
˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʹ˃ʶʾʰ ʶˁˁʾ˄ʹˋʹˌΦ 

ʃˊˇ˒ʰ˄˗ˌΣ ʹ ʰʽ˔˃ʺ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ˄ ˉʶˊʾˇʵˇ a Ґ м ʷˍˇˌ ʶʾ˄ʰʽ ˉˊʰʴ˃ʰˍʽˁʺ ˁʰʽ 
ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍʹ˄ ʶˍʺˋʽʰ ˍˊˇ˔ʽʱ ˍʹˌ ɱʹˌ ʴˏˊ˖ ʰˉˈ ˍˇ˄ ʺ˂ʽˇΦ ɼʰʽ ˇʽ мн ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ 
ʵʽʰʴˊʱ˃˃ʰˍˇˌ ˋˉʰʴʴʷˍʽ ˁˇˊˎ˒˗˄ˇ˄ˍʰʽ ˋˍʹ˄ ˉʶˊʾˇʵˇ ˍˇˎ ʶ˄ˈˌ ʷˍˇˎˌΦ ɳˉʾˋʹˌ ˉˊʰʴ˃ʰˍʽˁʷˌ 
ʶʾ˄ʰʽ ˇʽ ʰˊ˃ˇ˄ʽˁʷˌ ˋʶ ˃ʽˁˊˈˍʶˊʶˌ ˉʶˊʽˈʵˇˎˌΣ ʵʹ˂ʰʵʺ ˋʶ ˉʶˊʽˈʵˇˎˌ aѷiΣ ˃ʶ i Ґ мΣнΣоΣпΣрΣсΦ ɱʽʰ 
ˉʶˊʽˈʵˇˎˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˍˇˎ ʷˍˇˎˌΣ ˇ ˋˎʴ˔ˊˇ˄ʽˋ˃ˈˌ ˍ˖˄ ˁˇˊˎ˒˗˄ ˁʰʽ ˍ˖˄ мн ˋˎ˄ʽˋˍ˖ˋ˗˄ ʵʶ˄ 
ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˉˇˍʷ ˋʶ ˁʰ˃ʾʰ ˉʶˊʾˇʵˇΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˉˊʰʴ˃ʰˍʽˁʺ 
ˉʶˊʽˇʵʽˁˈˍʹˍʰ ˃ʶʴʰ˂ˏˍʶˊʹ ˍˇˎ ʶ˄ˈˌ ʷˍˇˎˌΦ ɮˎˍˈ ʰˊˁʶʾ ʴʽʰ ˄ʰ ʰˉˇˊˊʽ˒ʻˇˏ˄ ˈ˂ʶˌ ˇʽ 
ˉʶˊʽˇʵʽˁˈˍʹˍʶˌ όʶˁˍˈˌ ʰˉˈ ˍʽˌ ˉˇ˂ˏ ˃ʶʴʱ˂ʶˌύ ˍʹˌ ˉʰˊʰˉʱ˄˖ ˂ʾˋˍʰˌΣ ˁʰʻ˗ˌ ˍˇ 
ˉʶˊʽˇʵˈʴˊʰ˃˃ʰ ˍ˖˄ ˋˏʴ˔ˊˇ˄˖˄ ˁʰˍʰʴˊʰ˒˗˄ ʰˉˇˊˊˇʺˌ ˁʰ˂ˏˉˍʶʽ ˉʶˊʽˈʵˇˎˌ ʷ˖ˌ ˁʰʽ ʰˊˁʶˍʷˌ 
ʵʶˁʰʶˍʾʶˌΦ 

 
ɲʽʱʴˊʰ˃˃ʰ у h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ɱˊʱ˒ʹ˃ʰ ˋˉʰʴʴʷˍʽ мн ˉʶˊʽˇʵˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˃ʽʰ 
ʰˁˇ˂ˇˎʻʾʰ млнп ˈˊ˖˄ ˍʹˌ ˃ʹ˄ʽʰʾʰˌ ˔ˊˇ˄ˇˋʶʽˊʱˌ ʰˉˇˊˊˇʺˌ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ ɮˋˇˎʱ˄Φ ʆˇ ˉˊ˗ˍˇ ˋˍˇʽ˔ʶʾˇ ˁʱʻʶ ˃ʽʰˌ ʰˉˈ ˍʽˌ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʰˁˇ˂ˇˎʻʾʶˌ ˎˋˍʶˊʶʾ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʰˎˍˈ ˍ˖˄ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʰˁˇ˂ˇˎʻʽ˗˄ ˁʰˍʱ пу ˃ʺ˄ʶˌ όˍʷˋˋʶˊʰ ʷˍʹύΦ ʁʽ 
ˁˇˎˁˁʾʵʶˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˍʽˌ ˃ʷˋʶˌ ˁˇˊˎ˒ʷˌ ˋˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˎʴ˔ˊˇ˄ʽˋ˃ˈˌ ˁʰʽ ʴʽʰ ˍʰ мн ˋˍˇʽ˔ʶʾʰΦ  
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ɱʽʰ ˄ʰ ʵˇˏ˃ʶ ˍʽ ˋˎ˃ʲʰʾ˄ʶʽ ʴʽʰ ʰˁˈ˃ʹ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉʶˊʽˈʵˇˎˌΣ ˉˊʷˉʶʽ ˄ʰ ʶ˅ʶˍʱˋˇˎ˃ʶ ˍʹ˄ ˉˇ˂ˏ 
˃ʶʴʰ˂ˏˍʶˊʹ ˔ˊˇ˄ˇˋʶʽˊʱ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΦ ʆˇ ʵʽʱʴˊʰ˃˃ʰ фΣ ˉˇˎ ʰ˄ʰˉʰˊʱʴʶˍʰʽ ˉʰˊʰˁʱˍ˖Σ 
ˉʰˊʷ˔ʶʽ ʰˎˍʺ ˍʹ˄ ˉ˂ʹˊˇ˒ˇˊʾʰΦ ɳ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˁʱˉˇʽˇʽ ˋˎʴ˔ˊˇ˄ʽˋ˃ˇʾ ˍ˖˄ ˁˇˊˎ˒˗˄ ʴʽʰ 
ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˈʵˇˎˌΣ ˉˇˎ ˋˎ˃ʲˇ˂ʾʸˇ˄ˍʰʽ ˃ʶ ˁˇˎˁˁʾʵʶˌ ˋˍˇ ʴˊʱ˒ʹ˃ʰΣ ˍ˖˄ ˇˉˇʾ˖˄ ˍˇ ˃ʷʴʶʻˇˌ 
ʶʾ˄ʰʽ ˃ʽˁˊˈΦ ɱʽʰ ˄ʰ ˉˇˋˇˍʽˁˇˉˇʽʹʻʶʾ ʹ ˋˍʰˍʽˋˍʽˁʺ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰ ʰˎˍ˗˄ ˍ˖˄ ˁˇˊˎ˒˗˄Σ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˉˊˇˋˇ˃ˇʾ˖ˋʹ aƻƴǘŜ /ŀǊƭƻΦ ɮˎˍʺ ʲʰˋʾˋˍʹˁʶ ˋˍˇ ˃ˇ˄ˍʷ˂ˇ IǳǊǎǘ-
YƻƭƳƻƎƻǊƻǾΣ ˍˇ ˇˉˇʾˇ ʻʰ ˋˎʸʹˍʺˋ˖ ˋˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʰ˄ʱˊˍʹˋʹΣ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˋˍʹ 
˔ˊˇ˄ˇˋʶʽˊʱ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΦ ʂ˂ʶˌ ˇʽ ˁˇˎˁˁʾʵʶˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍˇ ʴˊʱ˒ʹ˃ʰ ʲˊʾˋˁˇ˄ˍʰʽ 
ˁʱˍ˖ ʰˉˈ ˍˇ ˈˊʽˇ ˉˊˈʲ˂ʶ˕ʹˌ фф҈Σ ˎˉˇʵʶʽˁ˄ˏˇ˄ˍʰˌ ˈˍʽ ˇʽ ʰ˄ˍʾˋˍˇʽ˔ʶˌ ˁˇˊˎ˒ʷˌ ʵʶ˄ ʶʾ˄ʰʽ 
ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋʶ ʶˉʾˉʶʵˇ м҈Φ 

 
ɲʽʱʴˊʰ˃˃ʰ ф h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ όʷ˄ʰ ˃ʷˊˇˌ ˍˇˎύΥ ɱˊʱ˒ʹ˃ʰ ˋˉʰʴʴʷˍʽ мн ˉʶˊʽˇʵˇʴˊʰ˃˃ʱˍ˖˄Σ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ 
ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˃ʽʰ ʰˁˇ˂ˇˎʻʾʰ рмн ˈˊ˖˄ ˍʹˌ ˔ˊˇ˄ˇˋʶʽˊʱˌ ˍˇˎ ʶˍʺˋʽˇˎ ʶ˂ʱ˔ʽˋˍˇˎ ʲʱʻˇˎˌ ˄ʶˊˇˏ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΦ ʆˇ 
ˉˊ˗ˍˇ ˋˍˇʽ˔ʶʾˇ ˁʱʻʶ ˃ʽʰˌ ʰˉˈ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʰˁˇ˂ˇˎʻʾʶˌ ˎˋˍʶˊʶʾ ˁʰˍʱ ол ʷˍʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʶˁʶʾ˄ˇ ˍʹˌ ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ 
ʰˁˇ˂ˇˎʻʾʰˌΦ ʁʽ ˁˇˎˁˁʾʵʶˌ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˍʽˌ ˃ʷˋʶˌ ˍʽ˃ʷˌ ˍ˖˄ ˁˇˊˎ˒˗˄ ˋˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˎˉʱˊ˔ʶʽ ˋˎʴ˔ˊˇ˄ʽˋ˃ˈˌ ˁʰʽ ʴʽʰ ˍʰ 
мн ˋˍˇʽ˔ʶʾʰΦ ɶ ˉʰ˔ʽʱ ˁˈˁˁʽ˄ʹ ʴˊʰ˃˃ʺ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ ʰ˄˗ˍʶˊˇ ˈˊʽˇ ˉˊˈʲ˂ʶ˕ʹˌ фф҈ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˉˊˇˋˇ˃ˇʾ˖ˋʹ 
aƻƴǘŜ /ŀǊƭƻ ʰˉˈ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ IǳǊǎǘ-YƻƭƳƻƎƻǊƻǾ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ˇ ˋˍʰ ʶˍʺˋʽʰ ʶ˂ʱ˔ʽˋˍʰ ʲʱʻʹ ˄ʶˊˇˏ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΦ  

ʅˎ˄ˇ˂ʽˁʱΣ ˋˍʽˌ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˍˇˎ ɿʶʾ˂ˇˎ ʵʶ˄ ʵʽʰˁˊʾ˄ʶˍʰʽ ˁʰ˄ʷ˄ʰˌ 
˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶˉʽˍˊʷ˕ʶʽ ˍʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ 
ˉˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰΦ 

ɮˎˍʱ ʶʾ˄ʰʽ ˁʰˁʱ ʺ ˁʰ˂ʱ ˄ʷʰΤ ɼʰˍʱ ˍʹ˄ ʱˉˇ˕ʺ ˃ˇˎΣ ʶʾ˄ʰʽ ˁʰ˂ʱ ˄ʷʰΦ ɱʽʰ ˄ʰ ˍˇ ʶ˅ʹʴʺˋ˖ ʰˎˍˈΣ 
ˉʰˊˇˎˋʽʱʸ˖ ˉˊ˗ˍʰ ˍˇ ʰˁˈ˂ˇˎʻˇ ʴˊʱ˒ʹ˃ʰ10 ˉˇˎ ˍʰ˅ʽ˄ˇ˃ʶʾ ˍʹ˄ ʰ˂˂ʰʴʺ ˋʶ ˍʷˋˋʶˊʽˌ 
ˁʰˍʹʴˇˊʾʶˌΦ 

 
10 ʆˇ ʰˎʻʶ˄ˍʽˁˈ ʴˊʱ˒ʹ˃ʰ ˁʰʽ ˉˊˈˋʻʶˍʶˌ ʶˉʶ˅ʹʴʺˋʶʽˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʲˊʶʻˇˏ˄ ˋˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΥ 
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ʆʰ˅ʽ˄ˈ˃ʹˋʹ ˍʹˌ ʰ˂˂ʰʴʺˌ όʰˉˈ ˍʽˌ ˉʹʴʷˌ ˍʹˌ ˎˉˇˋʹ˃ʶʾ˖ˋʹˌ 10). 

ʅˍʰ ʰˊʽˋˍʶˊʱ ʷ˔ˇˎ˃ʶ ʰˉ˂ʱ ˋˎˋˍʺ˃ʰˍʰ ˉˇˎ ʶʾ˄ʰʽ ˉˊˇʲ˂ʷ˕ʽ˃ʰΣ ˔˖ˊʾˌ ˁʰ˄ ˄ʰ ʴ˄˖ˊʾʸˇˎ˃ʶ 
˃ʰʻʹ˃ʰˍʽˁʱΦ ʁ ˁʰʻʷ˄ʰˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʲ˂ʷ˕ʶʽ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ˍʹ˄ ˍˊˇ˔ʽʱ ˃ʽʰˌ ˉʷˍˊʰˌ ˉˇˎ 
ˉʶˍʱʶʽΦ ɮˎˍʺ ʹ ʽˁʰ˄ˈˍʹˍʰ ˉˊˈʲ˂ʶ˕ʹˌ ʵʶ˄ ˉʶˊʽˇˊʾʸʶˍʰʽ ˃ˈ˄ˇ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΦ ʁʽ 
˔ʽ˃ˉʰ˄ˍʸʺʵʶˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˇʾ ʴʽʰ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʱ ˍˇˎˌ ˄ʰ ˉʶˍˇˏ˄ ˉʷˍˊʶˌΣ ˉΦ˔Φ ˋʶ ʶˉʽʻʷˋʶʽˌΣ 
ˉˊʱʴ˃ʰ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇʲ˂ʷ˕ˇˎ˄ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ˍʽˌ ˍˊˇ˔ʽʷˌΦ ʁʽ ʰʶˍˇʾ 
ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˊʾ˔˄ˇˎ˄ ʻʹˊʱ˃ʰˍʰ ˃ʶ ˋˁ˂ʹˊˈ ˁʷ˂ˎ˒ˇˌ ˉʱ˄˖ ˋʶ ˉʷˍˊʶˌ ʴʽʰ ˄ʰ ʷ˔ˇˎ˄ 
ˉˊˈˋʲʰˋʹ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎˌΣ ʱˊʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ˉˊˇʲ˂ʷˉˇˎ˄ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ ˍʽˌ 
ˍˊˇ˔ʽʷˌΦ11 ʂˋˇ ʴʽʰ ˍʽˌ ˉʶˊʽˇʵʽˁʷˌ ʰ˂˂ʰʴʷˌΣ ˈ˂ˇʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇʲ˂ʷ˕ˇˎ˄ ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹ 
ˍʹ˄ ˗ˊʰ ʰ˄ʰˍˇ˂ʺˌ ˍˇˎ ʺ˂ʽˇˎ ˍʹˌ ʶˉˈ˃ʶ˄ʹˌ ʹ˃ʷˊʰˌΣ ʰˁˈ˃ʹ ˁʰʽ ˔˖ˊʾˌ ˄ʰ ˊ˖ˍʺˋˇˎ˄ ʷ˄ʰ 
ŎƘŀǘōƻǘΦ ɴ˄ʰˌ ˁˈˁˇˊʰˌ ʶˉʾˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˍˇ ˁʱ˄ʶʽΦ ɶ ˒ˏˋʹ ˎˉʺˊ˅ʶ ʵʾˁʰʽʹ ˃ʶ ˍʰ ˉ˂ʱˋ˃ʰˍʱ ˍʹˌΣ 
ʵʾ˄ˇ˄ˍʱˌ ˍˇˎˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˉˊˇʲ˂ʷˉˇˎ˄ ʰˉ˂ʱ ˋˎˋˍʺ˃ʰˍʰΦ 

ɶ ˁʰˍʱˋˍʰˋʹ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ʴʽʰ ˍʰ ˉˇ˂ˏˉ˂ˇˁʰ ˋˎˋˍʺ˃ʰˍʰΦ ɶ ʴ˄˗ˋʹ ˍʹˌ ˂ʶˉˍˇ˃ʶˊˇˏˌ 
ʵˎ˄ʰ˃ʽˁʺˌ ˍˇˎˌΣ ʺ ʰˁˈ˃ʹ ˁʰʽ ʹ ʴ˄˗ˋʹ ˍʹˌ ˉˊˇʹʴˇˏ˃ʶ˄ʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ˍˇˎˌΣ ˃ˉˇˊʶʾ ˃ʶ˄ ˄ʰ 
ʶˉʽˍˊʷ˕ʶʽ ˍʹ˄ ˉˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰΣ ʰ˂˂ʱ ˃ˈ˄ˇ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʰΦ ʂ˔ʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰΦ ʆˇ ˍʽ ʶʾ˄ʰʽ 
ʲˊh˔ˎˉˊˈʻʶˋ˃ˇ ˁʰʽ ˍʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ˇ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ ˋˏˋˍʹ˃ʰΦ ɱʽʰ ʷ˄ʰ ʸʱˊʽΣ ˇ ˇˊʾʸˇ˄ˍʰˌ 
ˉˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰˌ ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ ˍˇˎ лΣм ʵʶˎˍʶˊˇ˂ʷˉˍˇˎΣ ʶ˄˗ ʴʽʰ ˍʹ˄ ˁʾ˄ʹˋʹ ˍ˖˄ ˉ˂ʰ˄ʹˍ˗˄ 
ʶʾ˄ʰʽ ʵʶˁʱʵʶˌ ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰΦ12 ɱʽʰ ˍʹ˄ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ˉˊˈʲ˂ʶ˕ʹΣ ˇ ˇˊʾʸˇ˄ˍʰˌ 

 

 
11 ʁ ɮʽˋ˔ˏ˂ˇˌ ˂ʷʴʶˍʰʽ ˈˍʽ ˋˁˇˍ˗ʻʹˁʶ ˈˍʰ˄ ʷ˄ʰˌ ʰʶˍˈˌ ʷˊʽ˅ʶ ˃ʽʰ ˔ʶ˂˗˄ʰ ˋˍˇ ˒ʰ˂ʰˁˊˈ ˍˇˎ ˁʶ˒ʱ˂ʽΣ ˍˇ ˇˉˇʾˇ ˇ 
ʰʶˍˈˌ ˉʷˊʰˋʶ ʴʽʰ ˉʷˍˊʰ ˁʰˍʱ˂˂ʹ˂ʹ ˄ʰ ˋˉʱˋʶʽ ˍˇ ˁʰʲˇˏˁʽ ˍʹˌ ˔ʶ˂˗˄ʰˌ ˊʾ˔˄ˇ˄ˍʱˌ ˍʹ˄ ʰˉˈ ˕ʹ˂ʱΦ 
12 ɲʶʾˍʶ ˋ˔ʶˍʽˁʱ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΥ 

D. Koutsoyiannis, A random walk on water, Hydrology and Earth System Sciences, 14, 585ς601, doi: 
10.5194/hess-14-585-2010, 2010. 

[ʆˎ˔ʰʾˇˌ ̄ ʶˊʾˉʰˍˇˌ ̀ ˍˇ ˄ ʶˊˈ] 
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ʶʾ˄ʰʽ ˗ˊʶˌ ʷ˖ˌ ʹ˃ʷˊʶˌ τ ˈ˔ʽ ˔ˊˈ˄ʽʰΣ ʵʶˁʰʶˍʾʶˌ ʺ ʰʽ˗˄ʶˌΦ ɰʷʲʰʽʰΣ ˇʽ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˉʶˊʽˇʵʽˁʱ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʶ˂˂ˇ˄ˍʽˁˈ ˁ˂ʾ˃ʰ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ нмˇˎ ʰʽ˗˄ʰ ʺ ˁʰʽ 
ˉʰˊʰˉʷˊʰΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˋˍʹ ʸ˖ʺΣ ˋˍʹ˄ ˇʽˁˇ˄ˇ˃ʾʰ ˁʰʽ ˋˍʰ ˉʱ˄ˍʰΣ 
ʰ˒ʻˇ˄ˇˏ˄Φ ɾʶˊʽˁʷˌ ˒ˇˊʷˌ ˇʽ ˇˊʾʸˇ˄ˍʶˌ ˅ʶˉʶˊ˄ˇˏ˄ ˍˇ˄ ʰʽ˗˄ʰ τ ˇ ˃ʶʴʰ˂ˏˍʶˊˇˌ ˔ˊˇ˄ʽˁˈˌ 
ˇˊʾʸˇ˄ˍʰˌ ˉˇˎ ʷ˔˖ ʵʶʽ ˋʶ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ˋ˔ʶˍʽˁʺ ˃ʶ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʷ˄ʰ ʶˁʰˍˇ˃˃ˏˊʽˇ 
˔ˊˈ˄ʽʰΦ 

ɮ˂˂ʱ ˈ˂ʰ ʰˎˍʱ ʵʶ˄ ʷ˔ˇˎ˄ ˁʰ˃ʾʰ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹΦ ɳʾ˄ʰʽ ˋˎʴˁˊʾˋʽ˃ʰ ˃ʶ ˍʹ˄ ʰˋˍˊˇ˂ˇʴʾʰΦ 
ʆˇ ˁ˂ʾ˃ʰ ˁʰʻˇʵʹʴʶʾˍʰʽ ʰˉˈ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ˇʽ ˇˉˇʾʶˌ ʵʶ˄ ʶˉʽˍˊʷˉˇˎ˄ 
˃ʶʴʱ˂ˇˎˌ ˇˊʾʸˇ˄ˍʶˌ ˉˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰˌΣ ˁʰʽ ʶˉʹˊʶʱʸʶˍʰʽ ʶˉʾˋʹˌ ʰˉˈ ˉˇ˂˂ʷˌ ʰˁˈ˃ʹ ˒ˎˋʽˁʷˌ 
ʵ̔ ʶˊʴʰˋʾʶˌΦ ɼʰʽΣ ʶ˅ ˇˊʽˋ˃ˇˏΣ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˃ʽʰ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ ʽʵʽˈˍʹˍʰΦ ɳˉˇ˃ʷ˄˖ˌΣ ʵʶ˄ 
ʶʾ˄ʰʽ ˉˊˇʲ˂ʷ˕ʽ˃ˇΦ 

ɮ˂˂ʱ ʴʽʰˍʾ ʰˎˍʱ ʶʾ˄ʰʽ ˁʰ˂ʱ ˄ʷʰΤ ɮˌ ˎˉˇʻʷˋˇˎ˃ʶ ˍˇ ʰ˄ˍʾʻʶˍˇΣ ˈˍʽ ʷ˄ʰˌ ʵʰʾ˃ˇ˄ʰˌ ˍˇˎ [ŀǇƭŀŎŜΣ 
ʴʽʰ ˍˇ˄ ˇˉˇʾˇ ˍˇ ˃ʷ˂˂ˇ˄ ʵʶ˄ ʷ˔ʶʽ ˃ˎˋˍʽˁʱΣ ˎ˂ˇˉˇʽʶʾˍʰʽΣ ʰˌ ˉˇˏ˃ʶ ʰˉˈ ʶ˅ʶ˂ʽʴ˃ʷ˄ˇ 
ˎˉˇ˂ˇʴʽˋˍʽˁˈ ˋˏˋˍʹ˃ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʶ˔˄ʹˍʺ ˄ˇʹ˃ˇˋˏ˄ʹ τ ʰˌ ˍˇ ˇ˄ˇ˃ʱˋˇˎ˃ʶ 5w9!a 
όˉˇˎ ˋʹ˃ʰʾ˄ʶʽ 5ŜƳƻƴ wŜŀƭƛȊŜŘ 9ƴǘƛǘȅ !ǊǘƛŦƛŎƛŀƭ aŀŎƘƛƴŜ13). 

ɽˇʽˉˈ˄Σ ˍˇ 5w9!a ʵʶ˄ ʶʾ˄ʰʽ ˍˇ ˈ˄ʶʽˊˈ ˃ˇˎΦ ʃˇʽˇˏ ʻʰ ʺˍʰ˄Τ ʃˇʽˇˌ ʻʰ ʺˍʰ˄ ˇ ʽʵʽˇˁˍʺˍʹˌΤ 
ʅʾʴˇˎˊʰ ˈ˔ʽ ˇʽ ˁˇʽ˄ˇʾ ʻ˄ʹˍˇʾ όˉˈˋˇ ˃ʱ˂˂ˇ˄ ˇʽ ˔ʽ˃ˉʰˍʸʺʵʶˌΣ ˇʽ ʰʶˍˇʾ ˁʰʽ ˇʽ ˁˈˁˇˊʶˌύΣ ˉˇˎ ʵʶ˄ 
ʻʰ ʶʾ˔ʰ˄ ˉˊˈˋʲʰˋʹ ˋΩ ʰˎˍˈΦ ɶ ˉˊˈˋʲʰˋʹ ʵʶ˄ ʻʰ ʺˍʰ˄ ʵʾˁʰʽʰ ˁʰˍʰ˄ʶ˃ʹ˃ʷ˄ʹ ˋʶ ˈ˂ˇˎˌΦ 
ʃʽʻʰ˄ˈˍʰˍʰ ʻʰ ʰ˄ʺˁʶ ˃ʶ ˃ˎˋˍʽˁˈˍʹˍʰ ˋʶ ˁʱˉˇʽˇ˄ ˁˇ˄ˍˊˇ˂ʽʴʱˊ˔ʹΦ ɱʽʰˍʾ ʹ ʴ˄˗ˋʹ ˍˇˎ 
˃ʷ˂˂ˇ˄ˍˇˌ ʶˉʽˍˊʷˉʶʽ ˍˇ˄ ʷ˂ʶʴ˔ˈ ˍˇˎΦ 

ʆˇ ˋˏ˃ˉʰ˄ ʷ˔ʶʽ ˒ˊˇ˄ˍʾˋʶʽ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ˍˇ 5w9!a ʻʰ ˉʰˊʰ˃ʶʾ˄ʶʽ ʷ˄ʰ ˈ˄ʶʽˊˇ ˈˋ˖˄ 
ʴ˄˖ˊʾʸˇˎ˄ ˂ʾʴʰ ʴʽʰ ˍʹ ˒ˏˋʹΦ ɶ ʰʲʶʲʰʽˈˍʹˍʰΣ ʰ˂˂ʽ˗ˌ ʴ˄˖ˋˍʺ ˖ˌ ʶ˄ˍˊˇˉʾʰΣ ˁˎˊʽʰˊ˔ʶʾΦ ɮˎˍˈˌ 
ʶʾ˄ʰʽ ˇ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ˒ˎˋʽˁˈˌ ˄ˈ˃ˇˌ όˋˍʹ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁʺ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈˌ ˖ˌ ɲʶˏˍʶˊˇˌ 
ɿˈ˃ˇˌύΦ ɶ ʶ˄ˍˊˇˉʾʰ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ ˁʱ˄ʶʽ ʷ˄ʰ ʸʱˊʽ ʵʾˁʰʽˇ τˉˊˇˋˉʰʻʺˋˍʶ ˄ʰ ˃ʶʴʽˋˍˇˉˇʽʺˋʶˍʶ 
ˍʹ˄ ʶ˄ˍˊˇˉʾʰ ʶ˄ˈˌ ʸʰˊʽˇˏ ˁʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ʻʰ ʶʾ˄ʰʽ ʽˋˇˉʽʻʰ˄ˈˍʹˍʰΥ ˁʱʻʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʷ˔ʶʽ 
ˉʽʻʰ˄ˈˍʹˍʰ мκсΦ14 ɶ ʶ˄ˍˊˇˉʾʰ ˁʱ˄ʶʽ ˍʹ ʸ˖ʺ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʽˇ ʵʾˁʰʽʹΥ ʰˁˈ˃ʹ ˁʰʽ ʰ˄ ʷ˄ʰˌ 
ˁˇ˄ˍˊˇ˂ʽʴʱˊ˔ʹˌ ʺˍʰ˄ ˋʶ ʻʷˋʹ ˄ʰ ˁʰˍʰˋˁʶˎʱˋʶʽ ˍʹ ˃ʹ˔ʰ˄ʺ 5w9!aΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʶʽˁʱˋˇˎ˃ʶ 
ˈˍʽ ˇ ˃ˎˋˍʽˁˈˌ ˍʹˌ ˁ˗ʵʽˁʰˌ ʻʰ ʵʽʷˊˊʶʶ ˃ʶ ˁʱˉˇʽʰ ʰˉˊˈʲ˂ʶˉˍʹ ʶ˄ʷˊʴʶʽʰ όʲ˂Φ ǿƛƪƛƭŜŀƪǎΣ 
ŎƭƛƳŀǘŜƎŀǘŜ ˁˍ˂ΦύΦ ɼʰʽ ʰˎˍˈ ˁʱ˄ʶʽ ʶˉʾˋʹˌ ˍʹ ʸ˖ʺ ˋˎ˄ʰˊˉʰˋˍʽˁʺΦ ʋ˖ˊʾˌ ˍʹ˄ ˁˎˊʽʰˊ˔ʾʰ ˍʹˌ 
ʶ˄ˍˊˇˉʾʰˌΣ ʵʹ˂ʰʵʺ ˍʹˌ ʰʲʶʲʰʽˈˍʹˍʰˌΣ ʹ ʸ˖ʺ ʻʰ ʺˍʰ˄ ˃ʽʰ ˁʰʻˇ˂ʽˁʺ ˉ˂ʺ˅ʹ ˁʰʽ ʷ˄˄ˇʽʶˌ ˈˉ˖ˌ 
ʶ˂ˉʾʵʰΣ ʲˇˏ˂ʹˋʹ όʽʵʾ˖ˌ ʶ˂ʶˏʻʶˊʹ ʲˇˏ˂ʹˋʹύΣ ʶ˂ʶˎʻʶˊʾʰΣ ˉˊˇˋʵˇˁʾʰΣ ʰʽˋʽˇʵˇ˅ʾʰ ˁˍ˂ΦΣ ʵʶ˄ ʻʰ 
ʶʾ˔ʰ˄ ˄ˈʹ˃ʰΦ15 

 

P. Dimitriadis, D. Koutsoyiannis, and K. Tzouka, Predictability in dice motion: how does it differ from 
hydrometeorological processes?, Hydrological Sciences Journal, 61 (9), 1611ς1622, doi: 
10.1080/02626667.2015.1034128, 2016. 

ώʃˊˇʲ˂ʶ˕ʽ˃ˈˍʹˍʰ ˋˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʸʰˊʽˇˏΥ ˋʶ ˍʽ ʵʽʰ˒ʷˊʶʽ ʰˉˈ ˍʽˌ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΤϐ 
13 ʃʰˊʶ˃ˉʽˉˍˈ˄ˍ˖ˌΣ ˍˇ ʰˁˊ˖˄ˏ˃ʽˇ 5w9!a ˉˊˇˍʱʻʹˁʶΣ ˋʶ ʰˉʱ˄ˍʹˋʹ ʶˊ˖ˍʺ˃ʰˍˈˌ ˃ˇˎΣ ʰˉˈ ˍˇ ŎƘŀǘōƻǘ 
tŜǊǇƭŜȄƛǘȅΣ ˍˇ ˇˉˇʾˇ ˎˉʷʵʶʽ˅ʶ ˍˇ ʰˁˈ˂ˇˎʻˇ ˉ˂ʰʾˋʽˇΥ ζʆˇ ʷˊʴˇ ˃ʰˌΣ 5w9!aΣ ʷ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ˄ʰ ʵʽʶˊʶˎ˄ʺˋʶʽ ˉ˗ˌ ˇ 
ʵʰʾ˃ˇ˄ʰˌ ˍˇˎ [ŀǇƭŀŎŜ ˃ˉˇˊʶʾ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ ˖ˌ ˍʶ˔˄ʹˍʺ ˃ʹ˔ʰ˄ʺΣ ʵʽʶˎˊˏ˄ˇ˄ˍʰˌ ˍʰ ˈˊʽʰ ˍʹˌ ˉˊˇʴ˄˖ˋˍʽˁʺˌ 
ʰ˄ʱ˂ˎˋʹˌ ˁʰʽ ˍˇˎ ˄ˍʶˍʶˊ˃ʽ˄ʽˋ˃ˇˏ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ˍʶ˔˄ʹˍʺ ˄ˇʹ˃ˇˋˏ˄ʹηΦ 
14 ɲʶʾˍʶ ˍˇ 5ƛƎǊŜǎǎƛƻƴ нΦI ˋˍˇ ʲʽʲ˂ʾˇ ˃ˇˎ ˋˍʹ˄ ˎˉˇˋʹ˃ʶʾ˖ˋʹ 10. 
15 ɲʶʾˍʶ ˍˇ 5ƛƎǊŜǎǎƛƻƴ нΦɹ ˋˍˇ ʾʵʽˇ ʲʽʲ˂ʾˇ ˃ˇˎΦ 
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ɬɻ ɿʡʍɻ ʐʋʑ ɦʀʚʇʋʑ ɾʅɻ ʐʂʉ ʆɻʐɻʉʝʂʎʂ ʐʋʑ 
ʆʇʚʈɻʐʋʏ - ɥʘʍʋʏ σ 

ɼʰ˂ʱ ˄ʷʰ ʴʽʰ ˂ˇʴʽˁˇˏˌ ʰ˄ʻˊ˗ˉˇˎˌ 

 Demetris Koutsoyiannis Dec 21, 2024 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

«ʁ ˁˇ ˄ ʃˊˇ˒ ˍʹˌ ˃ ˄ ˋˍʽ˄Σ  ˁʰˍ  ˉˇˁ ˂ˎ˕ʽ˄ ˍˇ  ʃ˄ʶ ˃ʰˍˇˌ 
ˉˊˇʰʴˇˊʶ ˖˄ ˍ  ˃ ˂˂ˇ˄˜ ˋˍˇ˔ʰˋˍ ˌ ʵ Σ  ʵʽ  ˋ ˄ʶˋʽ˄ ˁ ˍ ˌ ˍˇ  ˃ˇ ˇˎ 
ˉʰˊʰʻ ˋʶ˖ˌΣ ʵʽ  ˍ ˄ ˉʶ ˊʰ˄ ˍ ˄ ˉˊˇ˂ʰʲ ˄ˍ˖˄Σ ˍ  ˃ ˂˂ˇ˄ 
ˋˎ˄ˍʶˁ˃ʰʽˊ ˃ʶ˄ˇˌΦη ό ʴʽˇˌ ɰʰˋʾ˂ʶʽˇˌ  ɾʷʴʰˌΣ ɳˊ˃ʹ˄ʶʾʰ ʶʽˌ ˍˇ˄ ˉˊˇ˒ʺˍʹ˄ 
ɶˋʰˀʰ˄Σ оΦмлнΦнсύ 

ʆˇ ɻʁ ˏˍʶˊˇ ˃ʷˊˇˌ ʰˎˍʺˌ ˍʹˌ ˍˊʽ˂ˇʴʾʰˌ ʶʾ˔ʶ ˎˉˈˍʽˍ˂ˇ ζɼʰˁʱ ˄ʷʰ ʴʽʰ ˍˇˎˌ ˃ʰ˄ʽʰˁˇˏˌ ˍ˖˄ 
ˉˊˇʲ˂ʷ˕ʶ˖˄ ˁʰʽ ˍˇˎˌ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʷˌηΦ ʆʰ ʾʵʽʰ ˄ʷʰ ʶʾ˄ʰʽ ˁʰ˂ʱ ˄ʷʰ ʴʽʰ ˍˇˎˌ ˂ˇʴʽˁˇˏˌ 
ʰ˄ʻˊ˗ˉˇˎˌΦ ɮˎˍˈ ʶʾ˔ʶ ʻʽʴʶʾ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ˃ʷˊˇˌΥ 

ɶ ʰʲʶʲʰʽˈˍʹˍʰΣ ʰ˂˂ʽ˗ˌ ʴ˄˖ˋˍʺ ˖ˌ ʶ˄ˍˊˇˉʾʰΣ ˁˎˊʽʰˊ˔ʶʾΦ ɮˎˍˈˌ ʶʾ˄ʰʽ ˇ 
ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ˒ˎˋʽˁˈˌ ˄ˈ˃ˇˌ όˋˍʹ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁʺ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈˌ ˖ˌ 
ɲʶˏˍʶˊˇˌ ɿˈ˃ˇˌύΦ ώΧϐ ɶ ʶ˄ˍˊˇˉʾʰ ˁʱ˄ʶʽ ˍʹ ʸ˖ʺ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʽˇ ʵʾˁʰʽʹΥ 
ʰˁˈ˃ʹ ˁʰʽ ʰ˄ ʷ˄ʰˌ ˁˇ˄ˍˊˇ˂ʽʴʱˊ˔ʹˌ ʺˍʰ˄ ˋʶ ʻʷˋʹ ˄ʰ ˁʰˍʰˋˁʶˎʱˋʶʽ ˍʹ ˃ʹ˔ʰ˄ʺ 
5w9!aΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʶʽˁʱˋˇˎ˃ʶ ˈˍʽ ˇ ˃ˎˋˍʽˁˈˌ ˍʹˌ ˁ˗ʵʽˁʰˌ ʻʰ ʵʽʷˊˊʶʶ ˃ʶ 
ˁʱˉˇʽʰ ʰˉˊˈʲ˂ʶˉˍʹ ʶ˄ʷˊʴʶʽʰ όʲ˂Φ ǿƛƪƛƭŜŀƪǎΣ ŎƭƛƳŀǘŜƎŀǘŜ ˁˍ˂ΦύΦ ɼʰʽ ʰˎˍˈ ˁʱ˄ʶʽ 
ʶˉʾˋʹˌ ˍʹ ʸ˖ʺ ˋˎ˄ʰˊˉʰˋˍʽˁʺΦ ʋ˖ˊʾˌ ˍʹ˄ ˁˎˊʽʰˊ˔ʾʰ ˍʹˌ ʶ˄ˍˊˇˉʾʰˌΣ ʵʹ˂ʰʵʺ ˍʹˌ 
ʰʲʶʲʰʽˈˍʹˍʰˌΣ ʹ ʸ˖ʺ ʻʰ ʺˍʰ˄ ˃ʽʰ ˁʰʻˇ˂ʽˁʺ ˉ˂ʺ˅ʹ ˁʰʽ ʷ˄˄ˇʽʶˌ ˈˉ˖ˌ ʶ˂ˉʾʵʰΣ 
ʲˇˏ˂ʹˋʹ όʽʵʾ˖ˌ ʶ˂ʶˏʻʶˊʹ ʲˇˏ˂ʹˋʹύΣ ʶ˂ʶˎʻʶˊʾʰΣ ˉˊˇˋʵˇˁʾʰΣ ʰʽˋʽˇʵˇ˅ʾʰ ˁˍ˂ΦΣ 
ʵʶ˄ ʻʰ ʶʾ˔ʰ˄ ˄ˈʹ˃ʰΦ 

ɸʰ ˍˇ ʶ˅ʹʴʺˋ˖ ˉʶˊʰʽˍʷˊ˖ ˋʶ ʰˎˍʺ ˍʹ˄ ʰ˄ʱˊˍʹˋʹ ˁʰʽ ʻʰ ˉˊˇˋˉʰʻʺˋ˖ ˄ʰ ʵʶʾ˅˖ ˈˍʽ ʹ 
ʰʲʶʲʰʽˈˍʹˍʰ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˍˊˈˉˇΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ 
ˋˍˇ˔ʰˋˍʽˁʺ. 

ɾʽʰ ˉˊ˗ˍʹ ʽʵʷʰ ʴʽʰ ˍˇ ˍʽ ʶʾ˄ʰʽ ʹ ˋˍˇ˔ʰˋˍʽˁʺ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˁˍʹʻʶʾ ʰˉˈ ˍˇ ʶˉʾʴˊʰ˃˃ʰ ˉˇˎ 
ˉˊˇʷˊ˔ʶˍʰʽ ʰˉΩ ˍˇ˄ ɯʴʽˇ ɰʰˋʾ˂ʶʽˇ ˍˇ˄ ɾʷʴʰ16Φ ʁ ɰʰˋʾ˂ʶʽˇˌ ʰ˄ˍʽˉʰˊʰʲʱ˂˂ʶʽ ˍˇ˄ ˉˊˇ˒ʺˍʹ ˃ʶ 
ˍˇ˄ ζˋˍˇ˔ʰˋˍʺη τʷ˄ʰ ˇˎˋʽʰˋˍʽˁˈ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ˃ʶˍʰ˒ˊʱʸʶˍʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʰ ˋˍʰ ʰʴʴ˂ʽˁʱ ˖ˌ 
ζŘƛǾƛƴŜǊηΣ ˃ʱ˄ˍʹˌΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˇ ˋˍˇ˔ʰˋˍʺˌ ʶʾ˄ʰʽ ˍˇ ʰ˄ˍʾʻʶˍˇ ˍˇˎ ˃ʱ˄ˍʹΥ ʷ˄ʰˌ 
ˋˎ˄ʶˍˈˌ ʱ˄ʻˊ˖ˉˇˌ ˉˇˎ ˋˎ˃ˉʶˊʰʾ˄ʶʽ ˍˇ ˃ʷ˂˂ˇ˄ ʰˉˈ ˉʰˊˈ˃ˇʽʶˌ ˁʰˍʰˋˍʱˋʶʽˌ ˍˇˎ 
ˉʰˊʶ˂ʻˈ˄ˍˇˌΦ 

ʅʶ ˋˏʴ˔ˊˇ˄ˇˎˌ ˈˊˇˎˌΣ ʰˎˍˈ ˉˇˎ ʷ˄ʰˌ ˉʰˊʰʵˇˋʽʰˁˈˌ ˋˍˇ˔ʰˋˍʺˌ ˋˎ˄ʺʻʽʸʶ ˄ʰ ˁʱ˄ʶʽ ʶ˃ˉʶʽˊʽˁʱΣ 
ʴʾ˄ʶˍʰʽ ˃ʷˋ˖ ˍʹˌ ʶˉʽˋˍʺ˃ʹˌ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌΦ ɶ ˋˍˇ˔ʰˋˍʽˁʺ ʶʾ˄ʰʽ ʷ˄ʰ ˎˉʶˊˋˏ˄ˇ˂ˇ ˍʹˌ 
ʻʶ˖ˊʾʰˌ ˉʽʻʰ˄ˇˍʺˍ˖˄Σ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ˁʰʽ ˍ˖˄ ˋˍˇ˔ʰˋˍʽˁ˗˄ ʰ˄ʶ˂ʾ˅ʶ˖˄Φ17 ʁ ˋˍˈ˔ˇˌ ˃ʽʰˌ 
ˋˍˇ˔ʰˋˍʽˁʺˌ ˉˊˈʲ˂ʶ˕ʹˌ ʶʾ˄ʰʽ ˄ʰ ʰˉˇʵˇʻʶʾ ˃ʽʰ ˉʽʻʰ˄ˈˍʹˍʰ ˋʶ ˃ʽʰ ˇˊʽˋ˃ʷ˄ʹ ˍʽ˃ʺ ˃ʽʰˌ 

 
16 ɳˏ˔ˇ˃ʰʽΣ ˋʶ ˂ʾʴʶˌ ˃ʷˊʶˌ ˉˇˎ ˍˇ˄ ʴʽˇˊˍʱʸˇˎ˃ʶΣ ˇ ɯʹ-ɰʰˋʾ˂ʹˌ ˄ʰ ˒ʷˊʶʽ ˋʶ ˈ˂ˇˎˌ ˃ʰˌΣ ˃ʽˁˊˇˏˌ ˁʰʽ ˃ʶʴʱ˂ˇˎˌΣ 
ˉ˄ʶˎ˃ʰˍʽˁʱ ʵ˗ˊʰΣ ˉˇˎ ʶʾ˄ʰʽ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰΦ 
17 ɲʶʾˍʶ ˉˊˈˋʻʶˍʶˌ ʶˉʶ˅ʹʴʺˋʶʽˌ ˋˍˇ 5ƛƎǊŜǎǎƛƻƴ мΦ! ˋˍˇ ʲʽʲ˂ʾˇ ˃ˇˎΥ 

D. Koutsoyiannis, Stochastics of Hydroclimatic Extremes - A Cool Look at Risk, Edition 3, ISBN: 978-618-
85370-0-2, 391 pages, doi: 10.57713/kallipos-1, Kallipos Open Academic Editions, Athens, 2023. 
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˃ʶˍʰʲ˂ʹˍʺˌΣ ˗ˋˍʶ ˄ʰ ʴ˄˖ˊʾʸˇˎ˃ʶ ˉˈˋˇ ˉʽʻʰ˄ˈ ʶʾ˄ʰʽ ˍˇ ʶ˄ʵʶ˔ˈ˃ʶ˄ˇ ʶ˃˒ʱ˄ʽˋʹˌ ʰˎˍʺˌ ˍʹˌ 
ˍʽ˃ʺˌ ˋʶ ʷ˄ʰ ˇˊʽˋ˃ʷ˄ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰΦ ʁ ʰˁˊʽʲʺˌ ˔ˊˈ˄ˇˌ ˉˇˎ ʻʰ ʶ˃˒ʰ˄ʽˋˍʶʾ ˃ʽʰ ˍʷˍˇʽʰ 
ˍʽ˃ʺ ʵʶ˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍˇ˄ ˋˍˈ˔ˇ ˁʰʽ ʵʶ˄ ʷ˔ʶʽ ˋʹ˃ʰˋʾʰ ʴʽʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˉˊʰˁˍʽˁʱ 
ˉˊˇ̡˂ ʺ˃ʰˍʰΦ 

ɮˌ ˎˉˇʻʷˋˇˎ˃ʶ ˈˍʽ ˃ʽʰ ˉˈ˂ʹ ˋ˔ʶʵʽʱʸʶʽ ˄ʰ ˁʰˍʰˋˁʶˎʱˋʶʽ ˃ʽʰ ʴʷ˒ˎˊʰ ˋˍˇ˄ ˉˇˍʰ˃ˈ ˉˇˎ ˍʹ 
ʵʽʰˋ˔ʾʸʶʽ ˁʰʽ ʻʷ˂ʶʽ ˄ʰ ʲˊʶʽ ˍˇ ʲʱʻˇˌ ˍˇˎ ˄ʶˊˇˏ ˋˍˇ˄ ˉˇˍʰ˃ˈΣ ʷˍˋʽ ˗ˋˍʶ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ˄ʰ ˃ʹ˄ 
ˁʰˍʰˋˍˊʷ˕ˇˎ˄ ˍʹ ʴʷ˒ˎˊʰ ʴʽʰ ˃ʽʰ ˉˊˇʰˉˇ˒ʰˋʽˋ˃ʷ˄ʹ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌΣ ʰˌ ˉˇˏ˃ʶ ʴʽʰ ˍʰ 
ʶˉˈ˃ʶ˄ʰ ˉʶ˄ʺ˄ˍʰ ˔ˊˈ˄ʽʰΦ ɽʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʹ ʵʽʰˁʽ˄ʵˏ˄ʶˎˋʹ όʹ ˇˉˇʾʰ ʵʶ˄ ˃ˉˇˊʶʾ ˉˇˍʷ 
˄ʰ ʶ˅ʰ˂ʶʽ˒ʻʶʾύ ˁʰʽ ˍˇ ˁˈˋˍˇˌΣ ˇʽ ˃ʹ˔ʰ˄ʽˁˇʾ ˉˊˇˍʶʾ˄ˇˎ˄ ˈˍʽ ʹ ˉʰˊˇ˔ʺ ˋ˔ʶʵʽʰˋ˃ˇˏ ˉˊʷˉʶʽ ˄ʰ 
ʶʾ˄ʰʽ мллл ƳшκǎΣ ʹ ˇˉˇʾʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ʲʱʻˇˌ ˄ʶˊˇˏ мл ƳΦ ɮˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽΣ ˃ʶ ʰˉˇʵʶˁˍʱ 
˔ʰ˃ʹ˂ʺ ˉʽʻʰ˄ˈˍʹˍʰΣ ʰ˄ʰ˃ʷ˄ˇˎ˃ʶ ˈˍʽ ˁʱˉˇʽʰ ˃ʷˊʰ ˋˍʰ ʶˉˈ˃ʶ˄ʰ рл ˔ˊˈ˄ʽʰ ʻʰ ˋˎ˃ʲʶʾΣ ˃ʶ ʰˎˍʺ 
ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰΣ ˃ʽʰ ˉ˂ʹ˃˃ˏˊʰ ˋˍˇ˄ ˉˇˍʰ˃ˈ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ ˍˇ ʲʱʻˇˌ ˄ʶˊˇˏ ʻʰ ʶʾ˄ʰʽ мл Ƴ ʺ 
˃ʶʴʰ˂ˏˍʶˊˇΦ ʅʶ ˈ˂ʶˌ ˍʽˌ ʱ˂˂ʶˌ ʹ˃ʷˊʶˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ʰˎˍʺˌ ˍʹˌ ˉʶˊʽˈʵˇˎ ˍ˖˄ рл ʶˍ˗˄Σ 
ʰ˄ʰ˃ʷ˄ˇˎ˃ʶ ˈˍʽ ʹ ˋˍʱʻ˃ʹ ˍˇˎ ˄ʶˊˇˏ ʻʰ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈ мл ƳΣ ˃ʶ ˃ʶʴʱ˂ʹ ˉʽʻʰ˄ˈˍʹˍʰΦ 
ɳ˄ʵʽʰ˒ʷˊʶˍʰʽ ˁʰ˄ʶʾˌ ʴʽʰ ˍˇ ˉˇʽʰ ʻʰ ʺˍʰ˄ ʹ ˃ˇ˄ʰʵʽˁʺ ʹ˃ʷˊʰ ʰˎˍˇˏ ˍˇˎ ˒ʰ˄ˍʰˋˍʽˁˇˏ 
ʶ˅ʰʽˊʶˍʽˁˇˏ ʴʶʴˇ˄ˈˍˇˌ ό˃ʶ ˔ʰ˃ʹ˂ʺ ˉʽʻʰ˄ˈˍʹˍʰύΤ ɸʰ ʺˍʰ˄ ʹ мʹ ʊʶʲˊˇˎʰˊʾˇˎ нлрлΣ ʹ ноʹ 
ɾʰˊˍʾ̌ ˎ нлсо ʺ ˁʱˉˇʽʰ ʱ˂˂ʹ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ˃ʶˍʰ˅ˏ ˍ˖˄ му нслΤ ɴ˄ʰˌ ˋˍˇ˔ʰˋˍʺˌ ʺ ʷ˄ʰˌ 
˃ʹ˔ʰ˄ʽˁˈˌ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʰˉʰ˄ˍʺˋʶʽ ˋʶ ʰˎˍˈ ˍˇ ʶˊ˗ˍʹ˃ʰΦ ʁˏˍʶ ˁʰ˄ ˍˇ ʻʷˍʶʽΦ ɮˎˍˈ ʶʾ˄ʰʽ ʷ˄ʰ 
ʶˊ˗ˍʹ˃ʰ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾ ʰˉˈ ʷ˄ʰ˄ ˉˊˇ˒ʺˍʹ τʺ ʰˉˈ ʷ˄ʰ˄ ˁ˂ʽ˃ˇ˄ˍʶ˂ʱˁʽʰΦ ʅˍʹ˄ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʰ˄ ʺˍʰ˄ ʵˎ˄ʰˍˈ˄ ˄ʰ ʰˉʰ˄ˍʹʻʶʾ ʰˎˍˈ ˍˇ ʶˊ˗ˍʹ˃ʰ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ 
˂ˇʴʽˁʺ τˁʰʽ ˈ˔ʽ ˍʽˌ ˎˉʶˊ˒ˎˋʽˁʷˌ ʽˁʰ˄ˈˍʹˍʶˌ ˍ˖˄ ˉˊˇ˒ʹˍ˗˄ ˁʰʽ ˍ˖˄ ˁ˂ʽ˃ˇ˄ˍʶ˂ʱˁʹʵ˖˄τ ʹ 
ʸ˖ʺ ˃ʰˌ ʻʰ ʺˍʰ˄ ˉˇ˂ˏ ˉˊˇʲ˂ʹ˃ʰˍʽˁʺΦ όʅˁʶ˒ˍʶʾˍʶ ˍˇΦύ 

ʁ ˉʰˊʰˉʱ˄˖ ˋˎ˂˂ˇʴʽˋ˃ˈˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˇˍʽˁˈˌΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˈˍʰ˄ ˉʶˊʱˋˇˎ˄ ˍʰ рл 
˔ˊˈ˄ʽʰΣ ˍˇ ʶ˅ʰʽˊʶˍʽˁˈ ʲʱʻˇˌ ˄ʶˊˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ʶ˃˒ʰ˄ʽˋˍʶʾ ˃ʾʰ ʺ ˁʰʽ ʵˏˇ 
˒ˇˊʷˌ ˁˍ˂ΦΣ ʺΣ ˍˇ ˉʽʻʰ˄ˈˍʶˊˇΣ ˃ˉˇˊʶʾ ˄ʰ ˃ʹ˄ ʷ˔ʶʽ ʶ˃˒ʰ˄ʽˋˍʶʾ ˁʰʻˈ˂ˇˎ τ ʁ ˉʶʽʵʺ ʹ ˉʽʻʰ˄ˈˍʹˍʱ 
ˍˇˎ ʷ˔ʶʽ ʶˉʽ˂ʶʴʶʾ ˄ʰ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ʺΦ  

ʃ˗ˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʰˉˇʵ˗ˋˇˎ˃ʶ ˉʽʻʰ˄ˈˍʹˍʰ ˁʰʽ ʵʽʰˁʽ˄ʵˏ˄ʶˎˋʹ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ˍʽ˃ʷˌ 
ˉ˂ʹ˃˃ˏˊʰˌ ʺ ˋˍʱʻ˃ʹˌ ˉˇˍʰ˃ˇˏΤ ʂˉ˖ˌ ˋ˖ˋˍʱ ʰ˄ʰ˒ʷˊʶʽ ˇ ɰʰˋʾ˂ʶʽˇˌΣ ˃ʶ˂ʶˍ˗˄ˍʰˌ ˍʽˌ 
ˁʰˍʰˋˍʱˋʶʽˌ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌΦ 

ʆ˗ˊʰ ˃ˉʰʾ˄ʶʽ ˋˍʹ ˋˁʹ˄ʺ ʹ ˔ˊˇ˄ˇˋʶʽˊʱ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΣ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˋˏ˄ˇ˂ˇ ʵʶʵˇ˃ʷ˄˖˄ 
˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ˈˊʴʰ˄ʰ ˉˇˎ ʵʽʰʻʷˍˇˎ˃ʶΣ ˃ʶ ʵʽʱˊˁʶʽʰ упф ʶˍ˗˄Φ ʆˇ ˉʰˊʰˁʱˍ˖ ʴˊʱ˒ʹ˃ʰ ˉˇˎ 
ʰ˄ʰˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ18Σ ʵʶʾ˔˄ʶʽ ˍˇ ʶˍʺˋʽˇ ʶ˂ʱ˔ʽˋˍˇ ˁʰʽ ˍˇ ʶˍʺˋʽˇ ˃ʷʴʽˋˍˇ ʲʱʻˇˌ 
˄ʶˊˇˏ ˍˇˎ ɿʶʾ˂ˇˎ ʰˉˈ ˍˇ снн ʷ˖ˌ ˍˇ мптл ˃ʋΦ 

 
18 D. Koutsoyiannis, and T. Iliopoulou, Understanding Climate: Gifts from the Nile, 60 pages, SR 301, The Heritage 
Foundation, Washington, DC, USA, 2024. 
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ɲʽʱʴˊʰ˃˃ʰ с h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ɳˍʺˋʽʰ ʶ˂ʱ˔ʽˋˍʰ όʱ˄˖ύ ˁʰʽ ˃ʷʴʽˋˍʰ όˁʱˍ˖ύ ʲʱʻʹ ˄ʶˊˇˏ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ ɼʱʽˊˇ ˃ʶ ʲʱˋʹ ˍˇ 

˄ʶʽ˂ˈ˃ʶˍˊˇ wƻŘŀ ˁʰʽ ˉʰ˂ʽˈˍʶˊʰ ˄ʶʽ˂ˈ˃ʶˍˊʰ ˃ʶˍʱ ˁʰʽ ˉˊʽ˄ ˍˇ тмр ˃ΦʋΦΣ ʰ˄ˍʾˋˍˇʽ˔ʰ  

ʃʰˊʰˍʹˊ˗˄ˍʰˌ ˍˇ ˁʱˍ˖ ʴˊʱ˒ʹ˃ʰΣ ʲ˂ʷˉˇˎ˃ʶ ˈˍʽ ʹ ˃ʷʴʽˋˍʹ ˋˍʱʻ˃ʹ ˍˇˎ ˄ʶˊˇˏ ˁʱʻʶ ˔ˊˈ˄ˇ 
ˁˎ˃ʰʾ˄ʶˍʰʽ ˋˎ˄ʺʻ˖ˌ ˃ʶˍʰ˅ˏ уΦр ˁʰʽ мл ƳΣ ʰ˂˂ʱ ˎˉʱˊ˔ˇˎ˄ ˁʱˉˇʽʶˌ ˋˉʱ˄ʽʶˌ ʶ˅ʰʽˊʷˋʶʽˌ ˃ʶ 
ˉˇ˂ˏ ˎ˕ʹ˂ˈˍʶˊʶˌ ˁʰʽ ˉˇ˂ˏ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌΦ ʆʷˍˇʽʶˌ ʶˁˍˊˇˉʷˌ ʰˉˈ ˍʹ ˋˎ˄ʺʻʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 
ʷ˔ˇˎ˄ ˇ˄ˇ˃ʰˋˍʶʾ ʰˉˈ ˍˇˎˌ aŀƴŘŜƭōǊƻǘ ˁʰʽ ²ŀƭƭƛǎ ˖ˌ ˒ʰʽ˄ˈ˃ʶ˄ˇ ɿ˗ʶ ˁʰʽ ʰˉˈ ˍˇ˄ ¢ŀƭŜō ˖ˌ 
˃ʰˏˊˇˌ ˁˏˁ˄ˇˌ.19 ɼʰʽ ˇʽ ʵˏˇ ˈˊˇʽ ʰˉˇˋˁˇˉˇˏ˄ ˋˍʹ˄ ʶˁ˂ʰˀˁʶˎˋʹ ʰˎˍ˗˄ ˍ˖˄ ʶˁˍˊˇˉ˗˄ ʰˉΩ ˍʹ˄ 
ˁʰ˄ˇ˄ʽˁʺ ʵʽʰˁˏ˃ʰ˄ˋʹΦ ʁ ˍʶ˂ʶˎˍʰʾˇˌ ˈˊˇˌ ʷʴʽ˄ʶ ˉˊʰʴ˃ʰˍʽˁʱ ʵʹ˃ˇ˒ʽ˂ʺˌ ʶˉʽ˒ʷˊˇ˄ˍʰˌ ʵʶˁʱʵʶˌ 
˔ʽ˂ʽʱʵʶˌ ʰ˄ʰ˒ˇˊʷˌ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁʰʽ ˋˍʹ ˃ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ɮˁˈ˃ʹ ˁʰʽ ˇʽ 
ˉˇ˂ʽˍʽˁˇʾ ʰʴʰˉˇˏ˄ ˄ʰ ˍˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄Φ ɮ˂˂ʱ ʵʶ˄ ˃ˇˎ ʰˊʷˋʶʽ ˁʰ˄ʷ˄ʰˌ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ 
ˈˊˇˎˌΦ ʃˊˇˍʽ˃˗ ˍˇ˄ ˉʽˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˁʰʽ ˃ˉʰ˄ʱ˂ ˈˊˇ ʲʰˊʽʱ ˇˎˊʱ ˍʹˌ ˁʰˍʰ˄ˇ˃ʺˌ 

 
19 B.B. Mandelbrot and J.R. Wallis, 1968. Noah, Joseph, and operational hydrology. Water Resources Research, 
4(5), 909-918. 

N.N. Taleb, 2007. The Black Swan: The Impact of the Highly Improbable. Random House, USA. 
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ˉʽʻʰ˄ˇˍʺˍ˖˄Φ ʁ ˋˁˇˉˈˌ ʰˎˍˇˏ ˍˇˎ ˈˊˇˎ ʶʾ˄ʰʽ ˄ʰ ʰ˄ˍʽˉʰˊʰʲʱ˂ʶʽ ˍʽˌ ˁʰˍʰ˄ˇ˃ʷˌ ˉʽʻʰ˄ˈˍʹˍʰˌ 
ˍ˖˄ ˒ˎˋʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄ ˃ʶ ʶˁʶʾ˄ʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʶ˂ʰ˒ˊʽʱ ˇˎˊʱΣ ˈˉ˖ˌ ʹ ʵʹ˃ˇ˒ʽ˂ʺˌ ˁʰ˄ˇ˄ʽˁʺ 
ˁʰˍʰ˄ˇ˃ʺΦ ɮˎˍˈ ʵʶ˄ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˇʽ ˁʰˍʰ˄ˇ˃ʷˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄ ʶʾ˄ʰʽ 
˃ -́ˁʰ˄ˇ˄ʽˁʷˌΦ ɳʾ˄ʰʽ ʰˉ˂˗ˌ ˒ˎˋʽˁʷˌ. 

 
ʅˇ˒ʺ ʴʱˍʰ ʶ˅ʶˍʱʸʶʽ ˉˊˇˋʶˁˍʽˁʱ ˍʹ ʲʰˊʽʱ ˇˎˊʱ ˍʹˌΧ ώʅʹ˃ΦΥ ʆˇ ɮɹ ōƻǘ ˉˇˎ ˍʹ˄ ʷ˒ˍʽʰ˅ʶ ˍʹˌ ʷʲʰ˂ʶ р ̄ ˈʵʽʰΦ] 

ɾʽʰ ʱ˂˂ʹ ˋʹ˃ʰ˄ˍʽˁʺ ʰˉˇˁʱ˂ˎ˕ʹ ʰˉˈ ˍʰ ʴˊʰ˒ʺ˃ʰˍʰ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎΣ ʶʾ˄ʰʽ ʹ ˁˎˊʽʰˊ˔ʾʰ ˍʹˌ 
ζˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌηΦ ɹʵʽʰʾˍʶˊʰΣ ˍˇ ʴˊʱ˒ʹ˃ʰ ˍʹˌ ʶ˂ʱ˔ʽˋˍʹˌ ˋˍʱʻ˃ʹˌ ˄ʶˊˇˏ ʵʶʾ˔˄ʶʽ ˈˍʽ ˇʽ 
ˁ˂ʽ˃ʰˍʽˁʷˌ ˍʽ˃ʷˌ ˍ˖˄ ол ʶˍ˗˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʶʴʱ˂ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΦ ʁ ɰˊʶˍʰ˄ˈˌ ˎʵˊˇ˂ˈʴˇˌ 
IŀǊƻƭŘ 9Řǿƛƴ IǳǊǎǘΣ ˇ ˇˉˇʾˇˌ ʰ˒ʽʷˊ˖ˋʶ ˍʹ ʸ˖ʺ ˍˇˎ ˋˍʹ ˃ʷˍˊʹˋʹ ˁʰʽ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ɿʶʾ˂ˇˎΣ 
ˁʰʽ ʺˍʰ˄ ˇ ˉˊ˗ˍˇˌ ˉˇˎ ʰ˄ʰˁʱ˂ˎ˕ʶ ʰˎˍʺ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ʵʶ˄ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˍˇ˄ ˈˊˇ ζˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺηΦ ɴʴˊʰ˕ʶ ʰˉ˂˗ˌΥ 

ɮ˄ ˁʰʽ ˋʶ ˍˎ˔ʰʾʰ ʴʶʴˇ˄ˈˍʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇ˃ʱʵʶˌ ˎ˕ʹ˂˗˄ ʺ ˔ʰ˃ʹ˂˗˄ ˍʽ˃˗˄Σ ʹ 
ˍʱˋʹ ˍˇˎˌ ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋʶ ˒ˎˋʽˁʱ ʴʶʴˇ˄ˈˍʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹΦ ɮˎˍʺ ʶʾ˄ʰʽ 
ʹ ˁˏˊʽʰ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˒ˎˋʽˁ˗˄ ˁʰʽ ˍˎ˔ʰʾ˖˄ ʴʶʴˇ˄ˈˍ˖˄Φ20 

ʁʽ aŀƴŘŜƭōǊƻǘ ˁʰʽ ²ŀƭƭƛǎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ˄ ˍˇ˄ ˈˊˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ɹ˖ˋʺ˒ όWƻǎŜǇƘ ŜŦŦŜŎǘύ ʴʽΩ ʰˎˍʺ 
ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱΣ ʶ˃ˉ˄ʶˎˋ˃ʷ˄ˇʽ ʰˉˈ ˍʹ ʲʽʲ˂ʽˁʺ ʽˋˍˇˊʾʰ ˍ˖˄ ʶˉˍʱ ˉʰ˔ʽ˗˄ ˁʰʽ ˍ˖˄ ʶˉˍʱ ʽˋ˔˄˗˄ 
ʰʴʶ˂ʱʵ˖˄Φ ɮˊʴˈˍʶˊʰΣ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʰˎˍʺ ʰ˄ʰ˒ʶˊˈˍʰ˄ ˋˎ˔˄ʱ ˖ˌ ˒ʰʽ˄ˈ˃ʶ˄ˇ IǳǊǎǘΦ ɾʰʸʾ ˃ʶ 
ˍˇ˄ ¢ƛƳ /ƻƘƴ21Σ ʶˉʽ˄ˇʺˋʰ˃ʶ ˍˇˎˌ ˈˊˇˎˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱ IǳǊǎǘ-Kolmogorov ˁʰʽ όˋˍˇ˔ʰˋˍʽˁʺύ 
ʵˎ˄ʰ˃ʽˁʺ IǳǊǎǘ-Kolmogorov ˃ʶ ʵʽˍˍˈ ˋˁˇˉˈΥ όʰύ ˄ʰ ʰˉˇʻʰˊˊˏ˄ˇˎ˃ʶ ˍʹ ˔ˊʺˋʹ ˍʹˌ ˂ʷ˅ʹˌ 
˒ʰʽ˄ˈ˃ʶ˄ˇΣ ˁʰʻ˗ˌ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʵʶ˄ ʶʾ˄ʰʽ ˁʱˍʽ ˁʰʽ˄ˇ˒ʰ˄ʷˌ ˉˇˎ ʻʰ ˍˇ ˂ʷʴʰ˃ʶ 
ζ˒ʰʽ˄ˈ˃ʶ˄ˇητ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˁʰ˄ˈ˄ʰ ˋˍʽˌ ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌτ όʲύ ˄ʰ ˁʱ˄ˇˎ˃ʶ ˍʹ ˋˏ˄ʵʶˋʹ 
˃ʶ ˍˇ˄ ˋˇʲʽʶˍʽˁˈ ˃ʰʻʹ˃ʰˍʽˁˈ !ƴŘǊŜȅ YƻƭƳƻƎƻǊƻǾΣ ˇ ˇˉˇʾˇˌ ʶˉʽ˄ˈʹˋʶ ˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ ʰˎˍʺˌ 

 
20 H.E. Hurst, 1951. Long term storage capacities of reservoirs. Trans. Am. Soc. Civil Engrs, 116, 776ς808. 
21 Kolmogorov, A.N., 1940. Wiener spirals and some other interesting curves in a Hilbert space. Dokl. Akad. Nauk 
SSSR, 26, 115-118. (English edition: Kolmogorov, A.N., 1991, Selected Works of A. N. Kolmogorov - Volume 1, 
Mathematics and Mechanics, ed. by Tikhomirov, V.M., Kluwer, Dordrecht, The Netherlands, 324-326). 
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ˍʹˌ ʵˎ˄ʰ˃ʽˁʺˌ22 όˋʹ˃ʶʽ˖ˍʷˇ˄Σ ˃ʽʰ ʵʶˁʰʶˍʾʰ ˄˖ˊʾˍʶˊʰ ʰˉˈ ˍʹ˄ ʰ˄ʰˁʱ˂ˎ˕ʹ ˍʹˌ ˒ˎˋʽˁʺˌ 
ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ʰˉˈ ˍˇ˄ IǳǊǎǘύΦ 

ɶ ʵʽʰ˒ˇˊʱ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄ ʰˉˈ ˍʽˌ ˍˎ˔ʰʾʶˌ ʵʽʶˊʴʰˋʾʶˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˋˍˇ ʰˁˈ˂ˇˎʻˇ 
ʴˊʱ˒ʹ˃ʰΣ ˍˇ ˇˉˇʾˇ ʰ˄ʰˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ʃʰʾˊ˄ˇ˄ˍʰˌ ˍʽˌ ʶˍʺˋʽʶˌ ʶ˂ʱ˔ʽˋˍʶˌ ˍʽ˃ʷˌ 
ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎ όˉʱ˄˖ ʴˊʱ˒ʹ˃ʰύ ˁʰʽ ʰ˄ʰʵʽʰˍʱˋˋˇ˄ˍʱˌ ˍʶˌ ˔ˊˇ˄ʽˁʱ ˃ʶ ˍˎ˔ʰʾˇ ˍˊˈˉˇ όˁʱˍ˖ 
ʴˊʱ˒ʹ˃ʰύΣ ˉʰʾˊ˄ˇˎ˃ʶ ˃ʽʰ ˋʶʽˊʱ ˉˇˎ ʵʶ˄ ˉʰˊˇˎˋʽʱʸʶʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ʹ 
˒ˏˋʹ ˉʰˊʱʴʶʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌΣ ʶ˄˗ ˃ʽʰ ˍˎ˔ʰʾʰ ʵʽʰʵʽˁʰˋʾʰ όˈˉ˖ˌ ˋˍʰ ʸʱˊʽʰ ʺ ˋˍʹ 
ˊˇˎ˂ʷˍʰύ ʻʰ ˉʰˊʺʴʰʴʶ ʷ˄ʰ ˋˍʰʻʶˊˈ ˁ˂ʾ˃ʰΦ 

 
ɲʽʱʴˊʰ˃˃ʰ мн h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ɳˍʺˋʽʰ ʶ˂ʱ˔ʽˋˍʰ ʲʱʻʹ ˄ʶˊˇˏ ˍˇˎ ɿʶʾ˂ˇˎ ˋˍˇ ɼʱʽˊˇ όˉʱ˄˖ύ ˋˍˇˎˌ ˉˊʰʴ˃ʰˍʽˁˇˏˌ 
ʽˋˍˇˊʽˁˇˏˌ ˔ˊˈ˄ˇˎˌ ˉˇˎ ˋˎ˄ʷʲʹˋʰ˄ ˁʰʽ όˁʱˍ˖ύ ˋʶ ʰˎʻʰʾˊʶˍˇˎˌ ˔ˊˈ˄ˇˎˌΣ ˃ʶˍʱ ʰˉˈ ˍˎ˔ʰʾʰ ʰ˄ʰˁʰˍʰ˄ˇ˃ʺΦ  

 
22 D. Koutsoyiannis, and T.A. Cohn, The Hurst phenomenon and climate, European Geosciences Union General 
Assembly 2008, Geophysical Research Abstracts, Vol. 10, Vienna, 11804, doi:10.13140/RG.2.2.13303.01447, 
European Geosciences Union, 2008. 
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ɼʰʽ ˍʰ ʵˏˇ ˉʰˊʰˉʱ˄˖ ʴˊʰ˒ʺ˃ʰˍʰ ˎˉˇʵʹ˂˗˄ˇˎ˄ ʰˁˊʽʲ˗ˌ ˍʹ˄ ʾʵʽʰ ʰʲʶʲʰʽˈˍʹˍʰ ʴʽʰ ˍʽˌ 
ʶˍʺˋʽʶˌ ˍʽ˃ʷˌΣ ˁʰʻ˗ˌ ˇʽ ʵˏˇ ˋʶʽˊʷˌ ˉʶˊʽʷ˔ˇˎ˄ ʰˁˊʽʲ˗ˌ ˍʰ ʾʵʽʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˂˂ʱ ˃ʶ ˔ˊˇ˄ʽˁʺ 
ʰ˄ʰˁʰˍʰ˄ˇ˃ʺΦ ɶ ˒ˎˋʽˁʺ ˋʶʽˊʱ ˎˉˇʵʹ˂˗˄ʶʽ ʶˉʽˉ˂ʷˇ˄ ʰʲʶʲʰʽˈˍʹˍʰ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ 
ʅˎ˃ˉʶˊʰʾ˄ˇˎ˃ʶΣ ˂ˇʽˉˈ˄Σ ˉ˖ˌ ʹ ˒ˏˋʹ ˉʰˊʱʴʶʽ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ʰʲʶʲʰʽˈˍʹˍʰΥ ʰʲʶʲʰʽˈˍʹˍʰ ˍˈˋˇ 
ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʰ ˈˋˇ ˁʰʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʰΦ 

ɳʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ˃ˇ˄ˍʶ˂ˇˉˇʽʹʻʶʾ ʹ ˒ˎˋʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌΤ 
ɼʰʻˈ˂ˇˎΦ ʋˊʶʽʰʸˈ˃ʰˋˍʶ ˃ˈ˄ˇ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ʵʽʰˋˉˇˊʱˌΦ ɮˉˈ ˍʹ˄ ʶˍʺˋʽʰ ˋʶʽˊʱ όупф ˍʽ˃ʷˌύ 
ˁʰˍʰˋˁʶˎʱʸˇˎ˃ʶ ˍʹ ˋʶʽˊʱ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ н ʶˍ˗˄ όпнп ˍʽ˃ʷˌύΣ ʰˎˍʺ ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ о ʶˍ˗˄ 
(2уо ˍʽ˃ʷˌύ ˁΦˇΦˁΦΣ ˃ʷ˔ˊʽ ˍˇˎˌ ˃ʷˋˇˎˌ ˈˊˇˎˌ уп ʶˍ˗˄ όмл ˍʽ˃ʷˌύΦ ɲʶ˄ ˉˊˇ˔˖ˊˇˏ˃ʶ ˉʷˊʰ ʰˉˈ ˍʹ 
˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ˍ˖˄ уп ʶˍ˗˄Σ ˁʰʻ˗ˌ ˇʽ ʵʽʰʻʷˋʽ˃ʶˌ ˍʽ˃ʷˌ ʵʶʵˇ˃ʷ˄˖˄ ʻʰ ʺˍʰ˄ ˉˇ˂ˏ ˂ʾʴʶˌ ʴʽʰ 
˄ʰ ʶˁˍʽ˃ʺˋˇˎ˃ʶ ˍʹ ʵʽʰˋˉˇˊʱΦ ʆˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˍʽ˃˗˄ ˍʹˌ ʵʽʰˋˉˇˊʱˌ (ɹ ύˁ ˖ˌ ˋˎ˄ʱˊˍʹˋʹˌ ˍʹˌ 
˔ˊˇ˄ʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌ  ˁόҐ мΣ нΣ ΦΦΦΣ уп ʷˍʹύ ˇ˄ˇ˃ʱʸʶˍʰʽ ˁ˂ʽ˃ʰˁˈʴˊʰ˃˃ʰΦ ɶ ʴˊʰ˒ʽˁʺ ˉʰˊʱˋˍʰˋʺ 
ˍˇˎ ˋʶ ˂ˇʴʰˊʽʻ˃ʽˁˇˏˌ ʱ˅ˇ˄ʶˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˉʰˊʰˁʱˍ˖Σ ˋʶ ʰ˄ʰˉʰˊʰʴ˖ʴʺ ʰˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΦ 

 
ɲʽʱʴˊʰ˃˃ʰ мо h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ɳ˃ˉʶʽˊʽˁʱ ˁ˂ʽ˃ʰˁˇʴˊʱ˃˃ʰˍʰ όʵʽʰʴˊʱ˃˃ʰˍʰ ˍʹˌ ʵʽʰˋˉˇˊʱˌ (ɹ ύˁ ˋˎ˄ʰˊˍʺˋʶʽ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ 
ˁ˂ʾ˃ʰˁʰˌ ύˁ ˍ˖˄ ˔ˊˇ˄ˇˋʶʽˊ˗˄ ˄ʶʽ˂ˇ˃ʷˍˊˇˎ ˍ˖˄ ʶˍʺˋʽ˖˄ ʶ˂ʱ˔ʽˋˍ˖˄ ˁʰʽ ˃ʷʴʽˋˍ˖˄ ʲʱʻˇˎˌ ˄ʶˊˇˏ όʰˊʽˋˍʶˊʱ ˁʰʽ ʵʶ˅ʽʱΣ 

ʰ˄ˍʾˋˍˇʽ˔ʰύΣ ˃ʰʸʾ ˃ʶ ˍʰ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˃ˇ˄ˍʷ˂ʰ IǳǊǎǘ-YƻƭƳƻƎƻǊƻǾ όɶɼύΦ  

ɮ˄ ʹ ʵʽʰʵʽˁʰˋʾʰ ʺˍʰ˄ ˁʰʻʰˊʱ ˍˎ˔ʰʾʰ ό˂ʶˎˁˈˌ ʻˈˊˎʲˇˌύΣ ʹ ˁ˂ʾˋʹ ˍʹˌ ʵʽʱˍʰ˅ʹˌ ˍ˖˄ ˋʹ˃ʶʾ˖˄ 
ˋˍˇ ˁ˂ʽ˃ʰˁˈʴˊʰ˃˃ʰ ʻʰ ʺˍʰ˄ τмΦ όɮˎˍˈ ʶʾ˄ʰʽ ˉˇ˂ˏ ʶˏˁˇ˂ˇ ˄ʰ ʰˉˇʵʶʽ˔ʻʶʾΦύ ʅˍʽˌ ˉˊʰʴ˃ʰˍʽˁʷˌ 
˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ʹ ˁ˂ʾˋʹ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰˉˈ ˍˇ τмΣ ˁʰʽ ˇˊʾʸʶˍʰʽ ˖ˌ нH τ н ˈˉˇˎ H 
ʶʾ˄ʰʽ ʹ ˉʰˊʱ˃ʶˍˊˇˌ IǳǊǎǘΣ ˉˇˎ ˉʰʾˊ˄ʶʽ ˍʽ˃ʷˌ ʰˉˈ л ʷ˖ˌ мΣ ˃ʶ ˍʹ˄ ˍʽ˃ʺ мκн ˄ʰ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ 
ˁʰʻʰˊʱ ˍˎ˔ʰʾʶˌ ʵʽʶˊʴʰˋʾʶˌΦ 

ɶ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˋˍʹ ˔ˊˇ˄ˇˋʶʽˊʱ ˍˇˎ ˄ʶʽ˂ˇ˃ʷˍˊˇˎ ʰˉˇˁ˂ʾ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʹ˄ ʰ˃ʽʴ˗ˌ 
ˍˎ˔ʰʾʰ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ ʶʾ˄ʰʽ ˋˏ˃˒˖˄ʹ ˃ʶ ˍʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ IǳǊǎǘ-YƻƭƳƻƎƻǊƻǾ ˃ʶ H = 0.85 
ˁʰʽ лΦун ʴʽʰ ˍˇ ʶ˂ʱ˔ʽˋˍˇ ˁʰʽ ˍˇ ˃ʷʴʽˋˍˇ ʲʱʻˇˌ ˄ʶˊˇˏΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʁˎˋʽʰˋˍʽˁʱΣ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ IǳǊǎǘ-YƻƭƳƻƎƻǊƻǾ ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ˇʽ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʶˌ ʰ˂˂ʰʴʷˌ 
ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽˇ ˋˎ˔˄ʷˌ ˁʰʽ ʷ˄ˍˇ˄ʶˌ ʰˉˈ ˈΣˍʽ ˋˎ˄ʺʻ˖ˌ ʴʾ˄ʶˍʰʽ ʰ˄ˍʽ˂ʹˉˍˈ ˁʰʽΣ ˍʰˎˍˈ˔ˊˇ˄ʰΣ ˈˍʽ 
ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˁʰˍʰˋˍʱˋʶʽˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˉʽˇ ʰʲʷʲʰʽʶˌ ˁʰʽ ʰˉˊˈʲ˂ʶˉˍʶˌ ˋʶ ˃ʶʴʱ˂ˇˎˌ ˔ˊˇ˄ʽˁˇˏˌ 
ˇˊʾʸˇ˄ˍʶˌ ʰˉˈ ˈΣˍʽ ˋˎ˄ʶˉʱʴʶˍʰʽ ʹ ˁʰʻʰˊʺ ˍˎ˔ʰʽˈˍʹˍʰΦ ɴˍˋʽΣ ˃ʽʰ ˎ˕ʹ˂ʺ ˍʽ˃ʺ ˍˇˎ H 
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ˎˉˇʵʹ˂˗˄ʶʽ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ʰ˂˂ʰʴʺ ˋʶ ˉˇ˂˂ʰˉ˂ʷˌ ˁ˂ʾ˃ʰˁʶˌ ˁʰʽΣ ˖ˌ ʶˁ ˍˇˏˍˇˎΣ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ 
ʰʲʶʲʰʽˈˍʹˍʰΦ 

ɶ ˍˊʷ˔ˇˎˋʰ ʰ˄ˍʾ˂ʹ˕ʹ ˁʰʽ ˇʽ ˋˎ˄ʺʻʶʽˌ ˋˍʰˍʽˋˍʽˁʷˌ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ʵʶ˄ ˂ʰ˃ʲʱ˄ˇˎ˄ ˎˉˈ˕ʹ ˍʽˌ 
ʵˏˇ ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ˎˋʽˁʷˌ ˋˎ˃ˉʶˊʽ˒ˇˊʷˌ ˉˇˎ ʰˉˇˁʰ˂ˏˉˍˇ˄ˍʰʽ ʰˉΩ ˍʽˌ ˃ʰˁˊʷˌ ˋʶʽˊʷˌ ˍˇˎ 
˄ʶʽ˂ˇ˃ʷˍˊˇˎΥ ˍʽˌ ʲʰˊʽʷˌ ˇˎˊʷˌ ˁ ʰʽ ˍʹ ʵˎ˄ʰ˃ʽˁʺ IǳǊǎǘ-KolmogorovΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰΣ ˇʽ ˍˎˉʽˁʷˌ 
˃ʶʻˇʵˇ˂ˇʴʾʶˌ ˎˉʶˁˍʽ˃ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˁʰʽ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰˁˊʰʾ˖˄ 
ʴʶʴˇ˄ˈˍ˖˄Φ ʆʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ʰˉΩ ˍʹ˄ ˉʰˊʰ˃ʷ˂ʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ʵʶ˄ ʷ˔ʶʽ ʴʾ˄ʶʽ 
ʶˎˊʷ˖ˌ ʴ˄˖ˋˍʱ ʴʽʰˍʾ ˁˊˏʲˇ˄ˍʰʽ ʰ˄ ˇʽ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʵʶ˄ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˃ʶʴʱ˂ʶˌΦ 
ʃʽˋˍʶˏ˖ ˈˍʽ ʹ ʰˉ˂ʺ ʰ˄ʰʴ˄˗ˊʽˋʹ ʰˎˍ˗˄ ˍ˖˄ ʵˏˇ ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˁʰʽ ʹ ʰ˄ʰˉʰˊʰʴ˖ʴʺ ˍˇˎˌ 
ˋˍʹ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹ ʶˉʽ˂ˏˇˎ˄ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˎˉʶˁˍʾ˃ʹˋʹˌ ˍʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ 
ʶ˃˒ʱ˄ʽˋʹˌ ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˍʹˌ ʵʽʰˁʽ˄ʵˏ˄ʶˎˋʹˌΦ ɼʰʽ ʰˎˍˈ ʴʾ˄ʶˍʰʽ ˃ʶ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˍˊˈˉˇΣ ˔˖ˊʾˌ ˄ʰ ˁʰˍʰ˒ʶˏʴˇˎ˃ʶ ˋˍʰ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʱ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˃ʶ ˍʽˌ 
ˁʰˁʷˌ ʶˉʽʵˈˋʶʽˌ ˍˇˎˌΦ 
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ɫʞʉʐʋʈʂ ʀʌʅʎʆʝʌʂʎʂ ʐʖʉ ʌʍʝʎʒɻʐʖʉ ʀʍɾɻʎʅʡʉ 
ʈʋʑ ɾʅɻ ʐʋ ʆʇʚʈɻ 

ʆˇ ˔ˊʽˋˍˇˎʴʶ˄˄ʽʱˍʽˁˇ ʵ˗ˊˇ ˃ˇˎ ʴʽʰ ˍˇˎˌ ʰ˄ʰʴ˄˗ˋˍʶˌ τ ̋  ˃ʹ-
˔ˊʽˋˍˇˎʴʶ˄˄ʽʱˍʽˁˇ ʵ˗ˊˇ ʴʽʰ ˈˋˇˎˌ ʵʶ˄ ʴʽˇˊˍʱʸˇˎ˄ ˍʰ ʋˊʽˋˍˇˏʴʶ˄˄ʰ 

 Demetris Koutsoyiannis Dec 22, 2024 

ώʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʀʶˁʽ˄ʱ˖ ˍʹ ˋʹ˃ʶˊʽ˄ʺ ˃ˇˎ ˋˏ˄ˍˇ˃ʹ ʰ˄ʱˊˍʹˋʹ ˃ʶ ˁʱˉˇʽʰ ʴʶʴˇ˄ˈˍʰΥ 

¶ ʆˇ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ /hі ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˋʺ˃ʶˊʰ ˍˇ п҈ ˍˇˎ м҈ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ 
ʰˊʽʻ˃ˇˏ ˍ˖˄ ˃ˇˊʾ˖˄ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ όʆˇ ˎˉˈ˂ˇʽˉˇ ффΦфс҈ ʶʾ˄ʰʽ ˃ˈˊʽʰ ʱ˂˂˖˄ 
ˇˎˋʽ˗˄Υ ɮʸ˗ˍˇˎ ттΦу҈Σ ʁ˅ˎʴˈ˄ˇˎ нлΦф҈Σ ɮˊʴˇˏ лΦф҈Σ ɿʶˊˇˏ όˎʵˊʰˍ˃˗˄ύ лΦп҈Σ ˁʰʽ 
ˈ˂˖˄ ˍ˖˄ ʽ˔˄ˇʰʶˊʾ˖˄ ғлΦло҈Φύ23 

¶ ʁ ʱ˄ʻˊ˖ˉˇˌ ˋˎ˃ʲʱ˂˂ʶʽ ˋʺ˃ʶˊʰ ˁʰˍʱ п҈ ˋˍʽˌ ˋˎ˄ˇ˂ʽˁʷˌ ʶˁˉˇ˃ˉʷˌ /hіΦ όʆˇ 
ˎˉˈ˂ˇʽˉˇ фс҈ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ˒ˎˋʽˁʱ ʰʾˍʽʰΦύ 

¶ ʆˇ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ /hі ˋˎ˃ʲʱ˂˂ʶʽ ˁʰˍʱ п҈ ˋˍˇ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ ˒ʰʽ˄ˈ˃ʶ˄ˇ 
ʻʶˊ˃ˇˁʹˉʾˇˎΣ ˈˉ˖ˌ ˋˎ˄ʱʴʶˍʰʽ ʰˉˈ ˍʹ˄ ˁʰˍʶˊ˔ˈ˃ʶ˄ʹ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˃ʶʴʱ˂ˇˎ ˃ʺˁˇˎˌ 
ˁˏ˃ʰˍˇˌΦ όʆˇ ˎˉˈ˂ˇʽˉˇ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ˄ʶˊˈ ˁʰʽ ˍʰ ˋˏ˄˄ʶ˒ʰΣ фр҈Σ ˁʰʽ ˍʰ ʱ˂˂ʰ 
ʽ˔˄ˇʰʷˊʽʰΣ м҈ύΦ 

¶ ʆˈˋˇ ʹ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ /hі ˈˋˇ ˁʰʽ ʹ ˃ʷˋʹ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ 
ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΦ 

¶ ʁʽ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ /hі ʷˉˇ˄ˍʰʽ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˋˍʹ 
ʻʶˊ˃ˇˁˊʰˋʾʰΦ όʃˊ˗ˍʰ ˉʰˊʰˍʹˊˇˏ˃ʶ ʰ˂˂ʰʴʷˌ ˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˃ʶˍʱ ˋˍʹ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ /hіύΦ 

ʅˎ˄ʶˉ˗ˌ όˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶˉʾˋʹ˃ʹ ʰ˒ʺʴʹˋʹ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰύΥ 

1. ʁʽ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˁˉˇ˃ˉʷˌ /hі όˇʽ ˇˉˇʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ п҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˁʰʽ 
ˋˎ˃ʲʱ˂˂ˇˎ˄ ˁʰˍʱ п҈ ˍˇˎ п҈ Ґ лΣмс҈ ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎύ ˉˊˇˁʰ˂ˇˏ˄ 
ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ʹ ˇˉˇʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍˇˎ /hіΦ 

2. ʁʽ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˁˉˇ˃ˉʷˌ /hі ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ˁʱʻʶ ˁʰˁˈ ˋˍˇ˄ ˁˈˋ˃ˇΣ ˈˉ˖ˌ 
ˉ˂ʹ˃˃ˏˊʶˌΣ ˅ʹˊʰˋʾʶˌΣ ˉˇ˂ʷ˃ˇˎˌΣ ˃ʶˍʰ˄ʱˋˍʶˎˋʹΣ ˉʷˍˊʶˌ ˋˍˇ ˄ʶ˒ˊˈ ˁʰʽ ˁʱʻʶ 
ʰˋʻʷ˄ʶʽʰ ˉˇˎ ˃ˉˇˊʶʾ ˁʰ˄ʶʾˌ ˄ʰ ˒ʰ˄ˍʰˋˍʶʾΦ24 

 
23 ʆʰ ˄ˇˏ˃ʶˊʰ ˉˇˎ ʵʾ˄˖ ʵʽʰ˒ʷˊˇˎ˄ ʰˉΩ ʰˎˍʱ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽΣ ʶˉʶʽʵʺ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʱ˄˖ ˍˇˎˌ 
ˎʵˊʰˍ˃ˇˏˌ ʴʽʰ ˄ʰ ʲˊ˖ ˍʰ ˉˇˋˇˋˍʱΣ ʶ˄˗ ʰˎˍʱ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʰ˒ˇˊˇˏ˄ ˍˇ˄ ˅ʹˊˈ ʰʷˊʰΦ  
24 ʅˍʹ˄ ʶˊʴʰˋʾʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸ˖ ʶʵ˗ ʰ˄ʰ˒ʷˊˇ˃ʰʽ ˋˍʽˌ ˉʷˍˊʶˌ ˋˍˇ ˄ʶ˒ˊˈ ˁʰʻ˗ˌ ʲˊʺˁʰ ʰˎˍʺ ˍʹ ˋˏ˄ʵʶˋʹ ˉˇ˂ˏ 
ʰˋˍʶʾʰΦ ɳ˄ ˍ˖ ˃ʶˍʰ˅ˏΣ ˃ˉˇˊʶʾ ˄ʰ ˎˉʺˊ˅ʰ˄ ʰˁˈ˃ʹ ˉʽˇ ʵʽʰˋˁʶʵʰˋˍʽˁʷˌ ʶ˅ʶ˂ʾ˅ʶʽˌΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ 
ˉˊˈˋ˒ʰˍˇ /htнфΣ ζɶ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʶʾ˄ʰʽ ʹ ˁʰʻˇˊʽˋˍʽˁʺ ˎʴʶʽˇ˄ˇ˃ʽˁʺ ˉˊˈˁ˂ʹˋʹ ˍʹˌ ʶˉˇ˔ʺˌ ˃ʰˌη ό/ƭƛƳŀǘŜ 
change is the defining health challenge of our times)Φ ɮ˄ˍʰˉˇˁˊʽ˄ˈ˃ʶ˄ˇΣ ˍˇ ʲˊʶˍʰ˄ʽˁˈ ɰʰˋʽ˂ʽˁˈ ɼˇ˂ʷʴʽˇ 
ʃʰʽʵʽʰˍˊʽˁʺˌ ˁʰʽ ʇʴʶʾʰˌ ˍˇˎ ʃʰʽʵʽˇˏ όwƻȅŀƭ /ƻƭƭŜƎŜ ƻŦ tŀŜŘƛŀǘǊƛŎǎ ŀƴŘ /ƘƛƭŘ IŜŀƭǘƘύ ʰ˃ʷˋ˖ˌ ʶ˅ʶʽʵʾˁʶˎˋʶ ʰˎˍʺ 
ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰˉʶʽ˂ʺ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ˉʰʽʵʽ˗˄Φ ɮ˂˂ʱΣ ˒ˇʲʱ˃ʰʽ ˈˍʽ ʰˎˍˈ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ʶˁʵʺ˂˖ˋʹ ˍˇˎ 
ʲˊʶˍʰ˄ʽˁˇˏ ˔ʽˇˏ˃ˇˊΦ ɳˉˇ˃ʷ˄˖ˌΣ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˎˉˇʻʷˋˇˎ˃ʶ ˈˍʽ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʷ˔ʶʽ ˉ˂ʺ˅ʶʽ ˋˇʲʰˊʱ ˍʹ˄ 
ˁʱˉˇˍʶ ʵʽʱˋʹ˃ʹ ʲˊʶˍʰ˄ʽˁʺ ʰʾˋʻʹˋʹ ˍˇˎ ˔ʽˇˏ˃ˇˊΦΦΦ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/a-quick-overview-of-my-recent-works
https://climath.substack.com/p/a-quick-overview-of-my-recent-works
https://www.esr.cri.nz/news-publications/cop-29-climate-change-is-the-defining-health-challenge-of-our-times/
https://www.esr.cri.nz/news-publications/cop-29-climate-change-is-the-defining-health-challenge-of-our-times/
https://www.rcpch.ac.uk/sites/default/files/2022-01/Tackling-climate-change-our-action-plan.pdf
https://www.rcpch.ac.uk/sites/default/files/2022-01/Tackling-climate-change-our-action-plan.pdf
https://www.rcpch.ac.uk/sites/default/files/2022-01/Tackling-climate-change-our-action-plan.pdf
https://substack.com/@demetriskoutsoyiannis
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ʅ˔ʹ˃ʰˍʽˁʱΣ ʰˎˍʱ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍʹ˄ ˉʱ˄˖ ˋʶʽˊʱ ˍˇˎ ˉʰˊʰˁʱˍ˖ ˋ˔ʺ˃ʰˍˇˌΣ ˉˇˎ ʰ˄ʰˉʰˊʱʴʶˍʰʽ 
ʰˉˈ ˍʹ ˄ʶˈˍʶˎˁˍʹ ʶˊʴʰˋʾʰ ˃ˇˎΥ 

D. Koutsoyiannis, The relationship between atmospheric temperature and 
carbon dioxide concentration, Science of Climate Change, 4 (3), 39ς59, 
doi:10.53234/scc202412/15, 2024. 

ώɶ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰϐ 

 
ʅ˔ʺ˃ʰ м ̱ ʹˌ ʶˊʴʰˋʾʰˌ ό˃ʶˍʰ˒ˊʰˋ˃ʷ˄ˇ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱύΥ ɶ ˉʱ˄˖ ˋʶʽˊʱ ˍ˖˄ ʲʶ˂˗˄ ʵʶʾ˔˄ʶʽ ˍʹ˄ ˁˎˊʾʰˊ˔ʹ ʰʽˍʽʰˁʺ ʰ˂ˎˋʾʵʰ ˉˇˎ 
ʶʾ˄ʰʽ ʵʹ˃ˇ˒ʽ˂ʺˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˒ʰ˄ʰˍʽˁ˗˄ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˁʰʻʽʶˊ˖˃ʷ˄˖˄ ˋˁʶˉˍʽˁʽˋˍ˗˄ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ˁʰʽ ʹ ˁʱˍ˖ ˋʶʽˊʱ 
ʵʶʾ˔˄ʶʽ ˍʹ˄ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ʰ˂ˎˋʾʵʰ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ˉˊˈˋ˒ʰˍʶˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ˇˎΦ ʆˇ ˃ʽˁˊˈˍʶˊˇ ʲʷ˂ˇˌ ʴʽʰ 
ˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˁˉˇ˃ˉʷˌ /hі ˋˍʹ˄ ˁʱˍ˖ ˋʶʽˊʱ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˃ˈ˄ˇ ˁʰˍʱ мт҈ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ /hі ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ όʰʽˍʽʰˁʺ ˋ˔ʷˋʹ ζŀ˘ηύΣ ʶ˄˗ ˇʽ ˒ˎˋʽˁʷˌ ʶˁˉˇ˃ˉʷˌ ʰˉˈ ˍʹ ʵʽʶˋˍʰ˂˃ʷ˄ʹ ʲʽˈˋ˒ʰʽˊʰ ˂ˈʴ˖ 
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ˋˎ˃˒ʶˊˈ˄ˍ˖˄ ˍˇˎˌΦ ɴ˔ʶʽ ʶˉʾˋʹˌ ˁʰˍʰˋˍʶʾ ˁˎˊʾʰˊ˔ˇ ˋˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ˁˇʽ˄ˇˏΣ 
˃ʷˋ˖ ˍʹˌ ʶˁˍˈ˅ʶˎˋʹˌ ʰˉʶʽ˂˗˄ ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˉˍˎ˔ʷˌ ˍʹˌ ʸ˖ʺˌ ˂ˈʴ˖ ˍ˖˄ 
ˎˉˇˍʽʻʷ˃ʶ˄˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄Φ ʆˇ ˉˊˈˋ˒ʰˍˇ ʷˊʴˇ ˃ˇˎ ʷ˔ʶʽ 
ʰ˃˒ʽˋʲʹˍʺˋʶʽ ˍʽˌ ˎˉˇˍʽʻʷ˃ʶ˄ʶˌ ʰʽˍʽʰˁʷˌ ˋ˔ʷˋʶʽˌ ˉˇˎ ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ˍˇ 
ʰ˒ʺʴʹ˃ʰΦ ɾʽʰ ˋˍˇ˔ʰˋˍʽˁʺ ˃ʷʻˇʵˇˌ ʴʽʰ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹ ˍʹˌ ʰʽˍʽˈˍʹˍʰˌ ʷʵʶʽ˅ʶ 
ˈˍʽ ʹ ʰ˂˂ʰʴʺ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˃ˉˇˊʶʾ ʵˎ˄ʹˍʽˁʱ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ʰ˂˂ʰʴʷˌ ˋˍʹ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ /hіΣ ʰ˂˂ʱ ˈ˔ʽ ˍˇ ʰ˄ˍʾˋˍˊˇ˒ˇΦ ɶ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ 
ˉˊˇˁʰ˂ʶʾ ˍʹ˄ ʶˉʷˁˍʰˋʹ ˍʹˌ ʲʽˈˋ˒ʰʽˊʰˌ ˁʰʽΣ ˃ʶ ˍʹ ˋʶʽˊʱ ˍʹˌΣ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ 
ˉʶˊʽˋˋˈˍʶˊ˖˄ ˒ˎˋʽˁ˗˄ ʶˁˉˇ˃ˉ˗˄ /hіΣ ˇʽ ˇˉˇʾʶˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ фс҈ 
ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ʶˁˉˇ˃ˉ˗˄Φ ʂ˂ʰ ˍʰ ˋ˔ʶˍʽˁʱ ˋˏ˄ˇ˂ʰ ʵʶʵˇ˃ʷ˄˖˄ ʶˉʽʲʶʲʰʽ˗˄ˇˎ˄ 
ʰˎˍʱ ˍʰ ʶˎˊʺ˃ʰˍʰΦ ɳʽʵʽˁˈˍʶˊʰΣ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʶˍˊʺˋʶ˖˄ ˁʰʽ ˍʰ ˎˉˇˁʰˍʱˋˍʰˍʰ 
ʵʶʵˇ˃ʷ˄ʰ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ ˒ˎˋʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ˍʹˌ ʰ˂˂ʰʴʺˌ ˍʹˌ ʽˋˇˍˇˉʽˁʺˌ 
ˋˏ˄ʻʶˋʹˌ ˍˇˎ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ /hіΣ ʶ˄˗ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʰˁˊʱˌ ʵʽʱˊˁʶʽʰˌ όʶ˄ˈˌ 
ʰʽ˗˄ʰύ ʴʽʰ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˃ʰˁˊ˗˄ ˁˎ˃ʱˍ˖˄ ʵʶ˄ ʵʶʾ˔˄ˇˎ˄ ˁʰ˃ʾʰ ʵʽʰˁˊʽˍʺ 
ʶˉʾʵˊʰˋʹ ˍʹˌ ʰˎ˅ʹ˃ʷ˄ʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ /hі ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʻʶˊ˃ˇˁʹˉʾˇˎΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱ ˋ˔ˈ˂ʽʰ 

¶ ɶ ʻʶ˃ʶ˂ʾ˖ˋʹ ˍˇˎ ˋˏʴ˔ˊˇ˄ˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˇʽˁˇʵˇ˃ʺ˃ʰˍˇˌ ˉʱˋ˔ʶʽ ʰˉˈ 
ʶˋ˒ʰ˂˃ʷ˄ʶˌ ˎˉˇʻʷˋʶʽˌ ˁʰʽ ʶʽˁʰˋʾʶˌΦ 

¶ ɶ ʰʽˍʽʰˁʺ ʰ˂ˎˋʾʵʰ ˉˇˎ ˉˊˇ˖ʻʶʾˍʰʽ ʰˉˈ ˍʹ˄ ζˁˎˊʾʰˊ˔ʹ ʶˉʽˋˍʺ˃ʹη 
ʶʾ˄ʰʽ ʰ˒ʶ˂ʺˌ ˁʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʹΦ 

¶ ʅʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˈˊˇˎˌΣ ʹ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˃ʶʴʰ˂ˇˉˇʾʹˋʹˌ ˍʹˌ 
ˋʹ˃ʰˋʾʰˌ ˍˇˎ /hіΣ ʹ ʶˋˍʾʰˋʹ ˋˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˁˉˇ˃ˉʷˌ ˍˇˎ ˁʰʽ ʹ 
ˉʰˊʰ˃ʷ˂ʹˋʹ ˍ˖˄ Ϥнр ˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ˒ˎˋʽˁ˗˄ ʶˁˉˇ˃ˉ˗˄ /hі 
ʰˉˇˍʶ˂ˇˏ˄ ʽˋˍˇˊʽˁˈ ʰˍˏ˔ʹ˃ʰΦ 

¶ ʆˇ ʰˍˏ˔ʹ˃ʰ ʰˎˍˈ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʴʽʰ ˃ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ όˉˇ˂ʽˍʽˁˇ-
ˇʽˁˇ˄ˇ˃ʽˁˇˏˌύ ˋˍˈ˔ˇˎˌΦ 

https://klimath.substack.com/api/v1/file/d48e31d4-7bf9-4881-b432-ce5f56f7767a.pdf
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¶ ɱʽʰ ˉˇ˂ˏˉ˂ˇˁʰ ˋˎˋˍʺ˃ʰˍʰΣ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ 
˃ˇ˄ʰʵʽˁˈ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˉʶʵʾˇ ʶ˂ʷʴ˔ˇˎ ʴʽʰ ˍʹ ʵʽʰˍˏˉ˖ˋʹ ˎˉˇʻʷˋʶ˖˄ 
ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶʴˁˎˊˈˍʹˍʱˌ ˍˇˎˌΦ 

¶ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ ˉˊʰʴ˃ʰˍʽˁˇˏ ˁˈˋ˃ˇˎ ʵʶ˄ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʹ˄ 
ζˁˎˊʾʰˊ˔ʹ ʶˉʽˋˍʺ˃ʹη όʶˎ˒ʹ˃ʽˋ˃ˈˌ ʴʽʰ ˍʹ ˋˇ˒ʽˋˍʶʾʰύΦ 

¶ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉʰˊˇˎˋʾʰˋʰ ʶʾ˄ʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ 
˃ˉˇˊʶʾ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˁ˂ʽ˃ʰˍʽˁˈ ʰ˒ʺʴʹ˃ʰΣ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ 
˃ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˋˍˈ˔ˇΦ 

ɶ ʰˏ˅ʹˋʹ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍˇˎ /hі ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ʶʾ˄ʰʽ ʴʶʴˇ˄ˈˌΣ ˈˉ˖ˌ ʷ˔ʶʽ ʺʵʹ 
ʶˉʽˋʹ˃ʰ˄ʻʶʾΦ ɳʾ˄ʰʽ ˈ˃˖ˌ ʰˎˍʺ ʹ ʰˏ˅ʹˋʹ ʶˉʽʸʺ˃ʽʰΤ ɼʰˍʱ ˍʹ˄ ʱˉˇ˕ʺ ˃ˇˎΣ ˍˇ ˋʹ˃ʰ˄ˍʽˁˈ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇˎ ʷ˔ʶʽ ʶʾ˄ʰʽ ˍˇ ˉˊʰˋʾ˄ʽˋ˃ʰ ˍʹˌ ɱʹˌΦ ɱʽʰ ˈˋˇˎˌ ˉˊˇˍʽ˃ˇˏ˄ ˍˇ ˁʰ˒ʷ ʰ˄ˍʾ ʴʽʰ ˍˇ 
ˉˊʱˋʽ˄ˇΣ ʰˎˍˈ ˃ˉˇˊʶʾ ˉˊʱʴ˃ʰˍʽ ˄ʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ˁʰˁˈΦΦΦ 

ɳ˄ʹ˃ʷˊ˖ˋʹ нлнр-09-07Υ ɲʶʾˍʶ ʶˉʾˋʹˌ ˍˇ ˄ʶˈˍʶˊˇ ʱˊʻˊˇ ˃ˇˎΣ ˍˇ ˇˉˇʾˇ ˋˎʸʹˍʶʾˍʰʽ ˋʶ 
˃ʶˍʰʴʶ˄ʷˋˍʶˊʹ ʰ˄ʱˊˍʹˋʹΥ 

Unsettling the settled Demetris Koutsoyiannis August 15, 2025  
ώɮˉˇʵˈ˃ʹˋʹ ˍ˖˄ ˉʰʴʽ˖˃ʷ˄˖˄ϐ 

 

https://climath.substack.com/p/unsettling-the-settled
https://climath.substack.com/p/unsettling-the-settled
https://substack.com/profile/27345701-demetris-koutsoyiannis
https://climath.substack.com/p/unsettling-the-settled
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ɝʡɿʀʆɻ ɻʌɻʉʐʙʎʀʅʏ ʎʀ ʎʔʝʇʅɻ ɾʅɻ ʐʋ ʐʀʇʀʑʐɻʚʋ 
ʗʍʃʍʋ ʈʋʑ ʎʔʀʐʅʆʗ ʈʀ ʐʋ ʆʇʚʈɻ 

ɮˉˈ ʷ˄ʰ ˄ʺ˃ʰ ˋˎʸʺˍʹˋʹˌ ˋˍˇ wŜǎŜŀǊŎƘDŀǘŜ 

 Demetris Koutsoyiannis Jan 08, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʆˇ ResearchGate ʶʾ˄ʰʽ ˃ʽʰ ʶ˅ʰʽˊʶˍʽˁʺ ˉ˂ʰˍ˒ˈˊ˃ʰ ˉˇˎ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰˊ˔ʶʽˇʻʷˍʹˋʹ 
ˉʰ˄ˍˇʶʽʵ˗˄ ʶˊʶˎ˄ʹˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˁʰʽ ˍʹ ˋˎʸʺˍʹˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ʰˎˍʱΦ ɲʶ˄ ˂ˇʴˇˁˊʾ˄ʶʽ ˇˏˍʶ ˍʰ 
ˋˍˇʽ˔ʶʾʰ ˇˏˍʶ ˍʰ ˋ˔ˈ˂ʽʰ ʴʽΩ ʰˎˍʱΦ ʊˎˋʽˁʱΣ ʰˎˍˈ ʰ˄ʹˋˎ˔ʶʾ ˍʹ˄ ˁ˂ʽ˃ʰˍˋʾʵʰΣ ʹ ˇˉˇʾʰ ʶˉʽʵʾʵʶˍʰʽ 
ˋʶ ʰ˄ʱ˂ˇʴʰ ˇˎˊ˂ʽʰ˔ˍʱ όˉΦ˔Φ άwŜǎŜŀǊŎƘDŀǘŜ ƛǎ ƘƛƧŀŎƪŜŘ ōȅ Ŧƻǎǎƛƭ ŦǳŜƭ ƭƻōōȅƛǎǘǎέ ώάʆˇ 
wŜǎŜŀǊŎƘDŀǘŜ ʷ˔ʶʽ ʰ˂˖ʻʶʾ ʰˉˈ ˍˇˎˌ ˂ˇ˃ˉʾˋˍʶˌ ˍ˖˄ ˇˊˎˁˍ˗˄ ˁʰˎˋʾ˃˖˄έϐύΦ 

ɮˌ ʶ˂ˉʾˋˇˎ˃ʶ ˈˍʽ ʰˎˍˈ ʻʰ ˋˎ˄ʶ˔ʽˋˍʶʾ ˁʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄Σ ʰ˂˂ʱ ʵʶ˄ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ʶʾ˃ʰˋˍʶ 
ˋʾʴˇˎˊˇʽΦ ɶ ˉˊʰˁˍʽˁʺ ˉˇˎ ʷ˔˖ ʰˁˇ˂ˇˎʻʺˋʶʽ ʶʾ˄ʰʽ ˄ʰ ʰˊ˔ʶʽˇʻʶˍ˗ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˃ˇˎ ˋʶ 
ˉˇ˂˂ʰˉ˂ʷˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍˇ wŜǎŜŀǊŎƘDŀǘŜΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗ ˍˇ˄ ʽˋˍˈˍˇˉˇ ˍʹˌ 
ʶˊʶˎ˄ʹˍʽˁʺˌ ˇ˃ʱʵʰˌ ˃ˇˎΣ ɹˍʽʱΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ Wayback MachineΦ ʆˇ ˍʶ˂ʶˎˍʰʾˇ ʶʾ˄ʰʽ ʷ˄ʰ 
ˋˉˇˎʵʰʾˇ ˋˏˋˍʹ˃ʰ ˁʰʽ ˈˋˇʽ ˉʽˋˍʶˏˇˎ˄ ˋˍʹ ʵʽʰ˒ʱ˄ʶʽʰ ˍˇˎ ˇ˒ʶʾ˂ˇˎ˄ ˉˇ˂˂ʱΦ 

ɱʽʰ ˇˊʽˋ˃ʷ˄ʰ ˋˍˇʽ˔ʶʾʰΣ ˍˇ {ǳōǎǘŀŎƪ ʶʾ˄ʰʽ ˃ʽʰ ʱ˂˂ʹ ʶˉʽ˂ˇʴʺ ʵʽʰˋ˒ʱ˂ʽˋʹˌ τ ˁʰʽ ʶˉʾˋʹˌ 
ʶˉʽˍˊʷˉʶʽ ˍˈˋˇ ˍʹ ʵʽʱ˔ˎˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˈˋˇ ˁʰʽ ˍˇ ʵʽʱ˂ˇʴˇΦ ʁˉˇʽˇˋʵʺˉˇˍʶ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ 
ˋˎʴʴˊʰ˒ʷʰˌ ˋˍˇ {ǳōǎǘŀŎƪ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ ʰ˄ʱˊˍʹˋʺˌ ˍˇˎΦ 
ɰʷʲʰʽʰΣ ˎˉʱˊ˔ʶʽ ʹ ʶˉʽ˂ˇʴʺ ˃ʽʰ ʰ˄ʱˊˍʹˋʹ ˄ʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʹ ˃ˈ˄ˇ ˋˍˇˎˌ ˋˎ˄ʵˊˇ˃ʹˍʷˌΣ ʰ˂˂ʱ 
ʻʰ ˉˊˇˋˉʰʻʺˋ˖ ˄ʰ ˃ʹ˄ ˍʹ ˔ˊʹˋʽ˃ˇˉˇʽʺˋ˖Φ 

ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ˍˇ wŜǎŜŀǊŎƘDŀǘŜ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ʰ˄ʱˊˍʹˋʹ ˃ˈ˄ˇ ʰˉˈ ʶˉʰ˂ʹʻʶˎ˃ʷ˄ˇˎˌ 
ˋˎʴʴˊʰ˒ʶʾˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʶˊʴʰˋʽ˗˄Σ ʰ˂˂ʱ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˉˊˈˋʲʰˋʹ ʰ˄ʱʴ˄˖ˋʹˌ ˋʶ 
ˇˉˇʽˇ˄ʵʺˉˇˍʶΦ ʍˋˍˈˋˇΣ ˍʰ ˋ˔ˈ˂ʽʰ ˍʹˌ ˋˎʸʺˍʹˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˍʰ ʵˇˎ˄ ˃ˈ˄ˇ ˍʰ ʶˉʰ˂ʹʻʶˎ˃ʷ˄ʰ 
˃ʷ˂ʹΦ 

ʋʶʽˊˇˁˊˇˍ˗ ˈ˂ʶˌ ʰˎˍʷˌ ˍʽˌ ˉ˂ʰˍ˒ˈˊ˃ʶˌ ˁʰʽ ʶˏ˔ˇ˃ʰʽ ˄ʰ ˋˎ˄ʶ˔ʾˋˇˎ˄ ˍʽˌ ˁʰ˂ʷˌ ˉˊʰˁˍʽˁʷˌ ˍˇˎˌ 
ˁʰʽ ˄ʰ ˍʽˌ ʲʶ˂ˍʽ˗ˋˇˎ˄ ˉʶˊʰʽˍʷˊ˖Φ 

ɶ ʷ˄ʰˊ˅ʹ ˍˇˎ нлнр ˃ˇˎ ʷ˒ʶˊʶ ˍˇ ʵ˗ˊˇ ˃ʽʰˌ ˋˎʸʺˍʹˋʹˌ ˋˍˇ wŜǎŜŀǊŎƘDŀǘŜ ʴʽʰ ˍʹ˄ ˉʽˇ 
ˉˊˈˋ˒ʰˍʹ ʶˊʴʰˋʾʰ ˃ˇˎΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ˉʰˊʰˁʱˍ˖ ˋˍʽʴ˃ʽˈˍˎˉˇΦ 
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ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍʹ˄ ʶˊʴʰˋʾʰ ˉˇˎ ˉʰˊˇˎˋʾʰˋʰ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʰ˄ʱˊˍʹˋʺ ˃ˇˎ ˋˍˇ {ǳōǎǘŀŎƪΥ 

 

ʅˏ˄ˍˇ˃ʹ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ ˉˊˈˋ˒ʰˍ˖˄ 
ʶˊʴʰˋʽ˗˄ ˃ˇˎ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ 
Demetris Koutsoyiannis 
December 22, 2024 

 

ɼʰʻ˗ˌ ʶˉʽʻˎ˃˗ ˍʰ ˋ˔ˈ˂ʽʱ ˃ˇˎ ˄ʰ ʶʾ˄ʰʽ ˇˊʰˍʱ ʰˉˈ ˈ˂ˇˎˌ όˁʰʽ ˈ˔ʽ ˃ˈ˄ˇ ʰˉˈ ˍʰ ˃ʷ˂ʹ ˍˇˎ 
wŜǎŜŀǊŎƘDŀǘŜύΣ ˍʰ ʰ˄ˍʽʴˊʱ˒˖ ˉʰˊʰˁʱˍ˖Σ ˋʶ ʶ˂˂ʹ˄ʽˁʺ ˃ʶˍʱ˒ˊʰˋʹΦ 

Ім ʆʶˍʱˊˍʹ м ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лфΥлп τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

Harry ten Brink, 

ɳˎ˔ʰˊʽˋˍ˗ ʴʽʰ ˍʹ˄ ʷ˄ˍˇ˄ʰ ʰˊ˄ʹˍʽˁʺ ʰ˄ˍʾʵˊʰˋʺ ˋʰˌΣ ʹ ˇˉˇʾʰ ʶˉʽʲʶʲʰʽ˗˄ʶʽ ˍʹ˄ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰ˅ʽˇˉʽˋˍʾʰ ˍˇˎ ʱˊʻˊˇˎΣ ʰ˒ˇˏ ˇʽ ʰ˂ʺʻʶʽʶˌ ˉˇˎ ʰˉˇˁʰ˂ˏˉˍʶʽ ˋʰˌ 
ʶ˄ˇ˔˂ˇˏ˄Φ 

Ін ʃʷ˃ˉˍʹ н ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ моΥпм τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 

David L. HagenΣ ʶˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ʴʽʰ ˍˇ ˋ˔ˈ˂ʽˈ ˋʰˌΗ ʋʰʾˊˇ˃ʰʽ ˉˇ˂ˏ ˉˇˎ ˋʰˌ 
ʱˊʶˋʶ ʹ ʶˊʴʰˋʾʰ ˃ˇˎΗ 

Іо ʃʷ˃ˉˍʹ н ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ мпΥнм τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 
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Alain RobichaudΣ ʶˎ˔ʰˊʽˋˍ˗ ʴʽʰ ˍʰ ˋ˔ˈ˂ʽʱ ˋʰˌΗ ɸʰ ʰˉʰ˄ˍʺˋ˖ ˋʶ ʰˎˍʱ ˋʶ 
ʵˈˋʶʽˌΦ 

ʀʶˁʽ˄ʱ˖ ˃ʶ ˍʹ˄ ʶˊ˗ˍʹˋʺ ˋʰˌ ζɱʽʰ ˉˇʽʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ˃ʽ˂ʱˍʶΤη ˁʰʽ ˍʹ˄ ʰ˄ʰ˒ˇˊʱ 
ˋʰˌ ˋˍʹ˄ ˉʶˍˊʶ˂ʰʿˁʺ ʲʽˇ˃ʹ˔ʰ˄ʾʰΦ 

ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʶʾ˄ʰʽ ʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˉʶˍˊʶ˂ʰʾˇˎ ˉˇˎ ʶˉʽ˄ˈʹˋʶ ˍʹ˄ 
ʰˍʸʷ˄ˍʰ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍˇ ˋ˔ʷʵʽˇ ˅ʶˁʾ˄ʹˋʶ ʰˉˈ ˍˇˎˌ 
ʄˇˁ˒ʷ˂ʶˊΣ ˇʽ ˇˉˇʾˇʽ ʶʾ˄ʰʽ ʹ ˉˊˇˋ˖ˉˇˉˇʾʹˋʹ ˍˇˎ ζ.ƛƎ hƛƭηΦ ʁ 
ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ˈˌ ˍˇˎˌΣ ˇ ʋʷ˄ˊʽ ɼʾˋʽ˄ʴˁʶˊΣ ʶʽˋʺʴʰʴʶ ˍˇ ˋ˔ʷʵʽˇ ˋˍʹ ʵʽʶʻ˄ʺ 
ˉˇ˂ʽˍʽˁʺ όɶ˄˖˃ʷ˄ʰ ɴʻ˄ʹύΣ ˈˍʰ˄ ʺˍʰ˄ ˇ ˉʽˇ ʽˋ˔ˎˊˈˌ ʱ˄ʻˊ˖ˉˇˌ ˋˍʹ ɱʹ 
όˎˉˇˎˊʴˈˌ ɳ˅˖ˍʶˊʽˁ˗˄ ˁʰʽ ʶˉʾˋʹˌ ˋˏ˃ʲˇˎ˂ˇˌ ɳʻ˄ʽˁʺˌ ɮˋ˒ʱ˂ʶʽʰˌ ˍ˖˄ ɶʃɮΣ 
ʶ˄˗ ˇ ʰ˄ˍʽˉˊˈʶʵˊˇˌ ˍ˖˄ ɶʃɮ ˁʰʽ ʰˊʴˈˍʶˊʰ ˇ ˉˊˈʶʵˊˇˌ ʰˉˇ˃ʰˁˊˏ˄ˇ˄ˍʰ˄ ˁʰʽ 
ʰ˄ˍʽˁʰʻʾˋˍʰ˄ˍˇύΦ 

ɾˉˇˊʶʾˍʶ ˄ʰ ʵʶʾˍʶ ˍʽˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ ˍʽˌ ˋ˔ʶˍʽˁʷˌ ˉʰˊʰˉˇ˃ˉʷˌ ˋˍʹ˄ ʶ˄ˈˍʹˍʰ 
с ˍˇˎ ʶʴʴˊʱ˒ˇˎ ˃ˇˎ "Rethinking climate, climate change, and their 
relationship with water", Water, 13 (6), 849, doi:10.3390/w13060849, 2021. 

ʅʺ˃ʶˊʰΣ ˇ ˃ʰʻʹˍʺˌ ˍˇˎ ɼʾˋʽ˄ʴˁʶˊ ɼ˂ʱˇˎˌ ʅʲʰ˃ˉ ˍˇˎ ʃʰʴˁˈˋ˃ʽˇˎ ʁʽˁˇ˄ˇ˃ʽˁˇˏ 
ʊˈˊˇˎ˃ όˇ ʰˊ˔ʹʴˈˌ ˍ˖˄ ˋˎ˄ʰ˄ˍʺˋʶ˖˄ ˍˇˎ ɿˍʰʲˈˌ τ ʁ ˄ ˋˎ˄ˍˇ˃ʾʰ ɿˍʰʲʱˊ˔ʹˌύ 
ʷ˔ʶʽ ʰ˄ʰ˂ʱʲʶʽ ˍˇ˄ ˋˎ˄ˍˇ˄ʽˋ˃ˈ ˍʹˌ ʰˍʸʷ˄ˍʰˌΣ ʶ˄˗ ˉ˂ˇˎˍˇˁˊʱˍʶˌ ˁʰʽ ˉʷˊʰ ʰˉΩ 
ˍʹ˄ ˉʶˍˊʶ˂ʰʿˁʺ ʲʽˇ˃ʹ˔ʰ˄ʾʰΣ ˈˉ˖ˌ ˇ ʅˈˊˇˌ ˁʰʽ ˇ ɱˁʷʽˍˌΣ ʷ˔ˇˎ˄ ʶ˄˗ˋʶʽ ˍʽˌ 
ʵˎ˄ʱ˃ʶʽˌ ˍˇˎˌ ˋˍʹ˄ ʰˍʸʷ˄ˍʰ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɴ˔˖ ʰˉˇˁʰ˂ʷˋʶʽ ʰˎˍʷˌ ˍʽˌ ʵˎ˄ʱ˃ʶʽˌ 
ζˁ˂ʽ˃ʰ˒ʾʰηΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʷ˔ˇˎ˃ʶ ˍˇˎˌ ˁ˂ʽ˃ʰˁˈ˂ˇˎʻˇˎˌΣ ˇʽ ˇˉˇʾˇʽ 
ˉ˂ʹˊ˗˄ˇ˄ˍʰʽ ʴʽʰ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˃ʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁʱ˂ˎ˕ʹ ˋˍʹ˄ ʰˍʸʷ˄ˍʰΣ ˁʰʽ 
ˍˇˎˌ ˁ˂ʽ˃˖ˊˇˏˌ ˉˇˎ ɻ ʽʰʵʾʵˇˎ˄ ˍʹ˄ ˉˊˇˉʰʴʱ˄ʵʰ ˔˖ˊʾˌ ˄ʰ ˉ˂ʹˊ˗˄ˇ˄ˍʰʽΦ 

ɲʶʾˍʶ ˉʶˊʽˋˋˈˍʶˊʶˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˁʰʽ ˋˎ˄ʵʷˋ˃ˇˎˌ ˉˊˇˌ ˔ˊʺˋʽ˃ʶˌ ˉʹʴʷˌ 
ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ˋˍʹ˄ ʰ˄ʱˊˍʹˋʺ ˃ˇˎ ˋˍˇ ǎǳōǎǘŀŎƪΥ  

 

 
ʃʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˍʹ˄ ɼ˂ʽ˃ʱʻʶʽʰ 
Demetris Koutsoyiannis 
November 21, 2024 
 

ɮ˄ ˍˇ фт҈ ˍ˖˄ ζʶˉʽˋˍʹ˃ˈ˄˖˄ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌηΣ ˈˉ˖ˌ ˂ʷˍʶΣ ˎˉˇˋˍʹˊʾʸˇˎ˄ ʰˎˍʺ 
ˍʹ˄ ʰˍʸʷ˄ˍʰΣ ʰˎˍˈ ʶʾ˄ʰʽ ˃ʽʰ ˃ʶʴʱ˂ʹ ʶˉʽˍˎ˔ʾʰ ˍʹˌ ˁ˂ʽ˃ʰ˒ʾʰˌΦ ɲʶ˄ ˎˉʱˊ˔ʶʽ 
ʰ˃˒ʽʲˇ˂ʾʰ ʴʽϥ ʰˎˍˈΦ ɮ˂˂ʱ ʶʴ˗ ʻʰ ˋˎ˄ʶ˔ʾˋ˖ ˄ʰ ʰ˄ˍʽˋˍʷˁˇ˃ʰʽΣ ʵʹ˂ʰʵʺ ˄ʰ 
ʰ˄ʰʸʹˍ˗ ˍʹ˄ ʰ˂ʺʻʶʽʰ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ζ.ƛƎ hƛƭη ˁʰʽ ˍʹ˄ ˎˉˈ˂ˇʽˉʹ ˁ˂ʽ˃ʰ˒ʾʰ 
ˉˇˎ ˉˊˇ˖ʻʶʾ ˍʹ˄ ʰˍʸʷ˄ˍʰΦ 

Іп ʃʰˊʰˋˁʶˎʺ о ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лрΥлп τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

Alain RobichaudΣ ˈˉ˖ˌ ʶʾˉʰΣ ʰˉʰ˄ˍ˗ ˋʶ ʵˈˋʶʽˌΦ ɴ˔˖ ˉˊˇʴˊʰ˃˃ʰˍʾˋʶʽ τ ˁʰʽ 
ˁʱ˄˖ ˁʽ ʰˎˍʺ ˍʹ ˋˍʽʴ˃ʺ τ ̄ ˇ˂˂ʺ ʵˇˎ˂ʶʽʱΣ ˇˉˈˍʶ ʻʰ ʵʹ˃ˇˋʽʶˏ˖ ˃ʽʰ ʵˈˋʹ ʰ˄ʱ 
ʹ˃ʷˊʰΦ ɶ ˋʹ˃ʶˊʽ˄ʺ ˃ˇˎ ʵˈˋʹ ʰ˒ˇˊʱ ˍʹ˄ ʰˉʱ˄ˍʹˋʺ ˋʰˌ ˋˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ 
ˋ˔ˈ˂ʽˈ ˃ˇˎΦ 

https://www.researchgate.net/profile/Alain-Robichaud?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
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https://klimath.substack.com/p/e50
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ɾʽʰ ʰˉΩ ˍʽˌ ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ʷ˄ʶˌ ʵˇˎ˂ʶʽʷˌ ˃ˇˎ ʶʾ˄ʰʽ ʹ ʽˋˍˇˊʾʰ ˍ˖˄ ʽʵʶ˗˄ ˉˇˎ 
ˋˎʸʹˍʱˍʶΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ζʻʶ˃ʶ˂ʾ˖ˋʹˌη ʰˉˈ ˍˇ˄ {ǾŀƴǘŜ 
!ǊǊƘŜƴƛǳǎΦ ɸʰ ˉˊʷˉʶʽ ˂ˇʽˉˈ˄ ˄ʰ ˉʶˊʽ˃ʷ˄ʶˍʶ ˍʹ ˄ʷʰ ˃ˇˎ ʶˊʴʰˋʾʰ ʴʽʰ ˄ʰ ʵʶʾˍʶ ˍʽ 
ˉʺʴʶ ˋˍˊʰʲʱ ˃ʶ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʻʶ˃ʶ˂ʾ˖ˋʹΦ 

ʍˋˍˈˋˇΣ ˈˉ˖ˌ ˂ʷ˖ ˋˍˇ ˎˉˈ ˋˎʸʺˍʹˋʹ ʱˊʻˊˇΥ 

¶ ʅʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˈˊˇˎˌΣ ʹ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˃ʶʴʰ˂ˇˉˇʾʹˋʹˌ ˍʹˌ 
ˋʹ˃ʰˋʾʰˌ ˍˇˎ /hіΣ ʹ ʶˋˍʾʰˋʹ ˋˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˁˉˇ˃ˉʷˌ ˍˇˎ ˁʰʽ ʹ 
ˉʰˊʰ˃ʷ˂ʹˋʹ ˍ˖˄ Ϥнр ˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ˒ˎˋʽˁ˗˄ ʶˁˉˇ˃ˉ˗˄ /hі 
ʰˉˇˍʶ˂ˇˏ˄ ʽˋˍˇˊʽˁˈ ʰˍˏ˔ʹ˃ʰΦ 

¶ ʆˇ ʰˍˏ˔ʹ˃ʰ ʰˎˍˈ ʰ˅ʽˇˉˇʽʺʻʹˁʶ ʴʽʰ ˃ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ όˉˇ˂ʽˍʽˁˇ-
ˇʽˁˇ˄ˇ˃ʽˁˇˏˌύ ˋˍˈ˔ˇˎˌΦ 

ɶ ζʽˋˍˇˊʽˁʺ ˁʰˍʱʻʶˋʹ ˋˍˇ ɼˇʴˁˊʷˋˇη ˋˍʹ˄ ˇˉˇʾʰ ʰ˄ʰ˒ʷˊʶˋˍʶ ώˍˇˎ WŀƳŜǎ 
IŀƴǎŜƴϐ ʺˍʰ˄ ˃ʽʰ ˉˇ˂ʽˍʽˁʺ ʶ˄ʷˊʴʶʽʰΣ ˁʰʽ ˍˇ ˉ˂ʰʾˋʽˇ ʰˎˍʺˌ ˍʹˌ ˉˇ˂ʽˍʽˁʺˌ 
ʶ˄ʷˊʴʶʽʰˌ ʶʾ˔ʶ ˋ˔ʶʵʽʰˋˍʶʾ ʵʶˁʰʶˍʾʶˌ ˄˖ˊʾˍʶˊʰ ʰˉˈ ˍˇˎˌ ʄˇˁ˒ʷ˂ʶˊ ˁʰʽ ˍˇ˄ 
ɼʾˋʽ˄ʴˁʶˊΦ 

ʃʰˊʰˁʰ˂˗ ʵʽʰʲʱˋˍʶ ˍʽˌ ˉʹʴʷˌ ˉˇˎ ˉʰˊʷʻʶˋʰ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʰˉʱ˄ˍʹˋʺ 
˃ˇˎΦ ɸʰ ʺˍʰ˄ ʰˉˇˉˊˇˋʰ˄ʰˍˇ˂ʽˋˍʽˁˈ ˄ʰ ˃ʷ˄ˇˎ˃ʶ ˋˍʽˌ ʶ˂ʱˋˋˇ˄ʶˌ ʶ˄ʷˊʴʶʽʶˌ ˍ˖˄ 
ˁ˂ʽ˃ʰˁˈ˂ˇˎʻ˖˄ ˁʰʽ ˄ʰ ˃ʹ˄ ʲ˂ʷˉˇˎ˃ʶ ˍʹ ˃ʶʾʸˇ˄ʰ ˉˇ˂ʽˍʽˁʺ ˍʹˌ ˁ˂ʽ˃ʰ˒ʾʰˌΦ ɲʶ˄ 
ʻʰ ʰˁˇ˂ˇˎʻʺˋ˖ ˍˇ˄ ʵˊˈ˃ˇ ˉˇˎ ˉˊˇ˖ʻʶʾˍʰʽ ʰˉˈ ˍʹ˄ ˉˊˇˉʰʴʱ˄ʵʰ ˍʹˌ 
ˁ˂ʽ˃ʰ˒ʾʰˌΦ 

Ір ʃʰˊʰˋˁʶˎʺ о ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лрΥом τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 

David Andrews, 

άɴ˔ʶˍʶ ˎˉˇˋˍʹˊʾ˅ʶʽ ˋʶ ˃ʷ˄ʰ ˅ʶ˔˖ˊʽˋˍʱ ˈˍʽ ˍʰ ʶˉʾˉʶʵʰ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ ʶʾ˄ʰʽ 
ʶˁˍˈˌ ˃ˈʵʰˌ ˋˍˇˎˌ ζʶ˂˂ʹ˄ʽˁˇˏˌ ˎʵˊˇ˂ˇʴʽˁˇˏˌ ˁˏˁ˂ˇˎˌηΦέ 

ɸʰ ˃ˉˇˊˇˏˋʰˍʶΣ ˉʰˊʰˁʰ˂˗Σ ˄ʰ ʵʹ˃ˇˋʽˇˉˇʽʺˋʶˍʶ ˍʽ ζˎˉˇˋˍʺˊʽ˅ʰ ˋʶ ώʶˋʱˌϐ 
˅ʶ˔˖ˊʽˋˍʱη ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇˎˌ ζʶ˂˂ʹ˄ʽˁˇˏˌ ˎʵˊˇ˂ˇʴʽˁˇˏˌ ˁˏˁ˂ˇˎˌηΤ ʃʰˊʰˁʰ˂˗ 
˄ʰ ˉʰˊʰʻʷˋʶˍʶ ˍʹ˄ ʰˎʻʶ˄ˍʽˁʺ ˃ˇˎ ˒ˊʱˋʹΦ 

ɲʶ˄ ʻˎ˃ʱ˃ʰʽ ˄ʰ ˍˇ ʶʾˉʰ ʰˎˍˈΦ ɺˋ˖ˌ ˍˇ ʶʾˉʰΣ ˁʰʻ˗ˌ ˋˎ˔˄ʱ ˉˊˇˋˉʰʻ˗ ˄ʰ ˁʱ˄˖ 
˃ʰˏˊˇ ˔ʽˇˏ˃ˇˊΦ ɮ˂˂ʱ ʰ˄ ʵʶ˄ ˍˇ ʷˁʰ˄ʰΣ ʰˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˂ʷˍʶ ˕ʷ˃ʰˍʰΦ 

ɮˎˍˈ ˉˇˎ ʻˎ˃ʱ˃ʰʽ ʶʾ˄ʰʽ ˄ʰ ʷ˔˖ ˃ʽ˂ʺˋʶʽ ʴʽʰ ˍˇˎˌ ʰ˃ʶˊʽˁʰ˄ʽˁˇˏˌ ˋˍʰˍʽˋˍʽˁˇˏˌ 
ˁˏˁ˂ˇˎˌΣ ˉΦ˔ΦΥ 

¶ ɾʷˊˇˌ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ʰ˄ˍʽˍʾʻʶˍʰʽ ˋˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ 
ʶ˂ʷʴ˔ˇˎ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ όbǳȊȊƻΣ нлмп˜ ²ŀǎǎŜǊǎǘŜƛƴ ŀƴŘ [ŀȊŀǊΣ нлмс˜ 
!ƳǊƘŜƛƴ ŀƴŘ DǊŜŜƴƭŀƴŘΣ нлму˜ ¢ǊŀŦƛƳƻǿ Ŝǘ ŀƭΦΣ нлму˜ ²ŀǎǎŜǊǎǘŜƛƴ Ŝǘ 
ŀƭΦΣ нлмфύΣ ˃ʶ ˍʹ˄ ˁˏˊʽʰ ˁˊʽˍʽˁʺ ˄ʰ ˋˎ˄ˇ˕ʾʸʶˍʰʽ ˋˍʹ ʵʺ˂˖ˋʹ ˍʹˌ 
ɮ˃ʶˊʽˁʰ˄ʽˁʺˌ ʅˍʰˍʽˋˍʽˁʺˌ ɴ˄˖ˋʹˌ ˈˍʽ ζʹ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˔ˊʺˋʹ 
ˍʹˌ άˋˍʰˍʽˋˍʽˁʺˌ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌέ όˉˇˎ ʴʶ˄ʽˁʱ ʶˊ˃ʹ˄ʶˏʶˍʰʽ ˖ˌ άǇ Җ 
лΣлрέύ ˖ˌ άʱʵʶʽʰˌέ ʴʽʰ ˍʹ˄ ˉˊˇʲˇ˂ʺ ʶ˄ˈˌ ʽˋ˔ˎˊʽˋ˃ˇˏ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ʶˎˊʺ˃ʰˍˇˌ όʺ ˎˉˇ˄ˇˇˏ˃ʶ˄ʹˌ ʰ˂ʺʻʶʽʰˌύ ˇʵʹʴʶʾ ˋʶ ˋʹ˃ʰ˄ˍʽˁʺ 
ʵʽʰˋˍˊʷʲ˂˖ˋʹ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌη ό²ŀǎǎŜǊǎǘŜƛƴ ŀƴŘ 
Lazar, 2016). 

https://www.researchgate.net/profile/Demetris-Koutsoyiannis?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://www.researchgate.net/profile/David-Andrews-34
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ɲʶʾˍʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ʽˋˍˇˊʾʰ όˉˇˎ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹύ ˋˍˇ ˁʶʾ˃ʶ˄ˈ ˃ˇˎΥ CǊƻƳ ƘŜƴΩǎ 
ŜƎƎ ǘƻ ǎŜǊǇŜƴǘΩǎ ŜƎƎΥ tŜŜǊ ǊŜǾƛŜǿǎ ŀƴŘ ƻǘƘŜǊ ŀǘǘŀŎƪǎ ƻƴ ǎŎƛŜƴŎŜ ŦƻǊ ǎƛƭŜƴŎƛƴƎ 
ǾƻƛŎŜǎ ƻǇǇƻǎƛƴƎ ǘƘŜ άŎƭƛƳŀǘŜ ŎǊƛǎƛǎέ ƴŀǊǊŀǘƛǾŜΣ b¢¦!Σ !ǘƘŜƴǎΣ нлнпΦ 

ɲʶʾˍʶ ʶˉʾˋʹˌ ˍʽˌ ʅˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʷˌ ʃ˂ʹˊˇ˒ˇˊʾʶˌ ό{ǳǇǇƭŜƳŜƴǘŀǊȅ LƴŦƻǊƳŀǘƛƻƴΣ 
{ŜŎǘƛƻƴ {LнΦмύ ˋˍˇ ʱˊʻˊˇ ˃ʰˌ ˋˍʹ wƻȅŀƭ {ƻŎƛŜǘȅΥ D. Koutsoyiannis, C. Onof, A. 
Christofides, and Z. W. Kundzewicz, Revisiting causality using stochastics: 2. 
Applications, Proceedings of The Royal Society A, 478 (2261), 20210836, 
doi:10.1098/rspa.2021.0836, 2022. 

ʁʽ ʶˊʴʰˋʾʶˌ ˃ˇˎ ʷ˔ˇˎ˄ ˋˎʸʹˍʹʻʶʾ ʶˁˍʶ˄˗ˌ ʶʵ˗ ˁʰʽ ˔ˊˈ˄ʽʰΣ ˁʰʽ ˉʰˊʱ ˍʽˌ 
ʶ˄ˍʰˍʽˁʷˌ ˉˊˇˋˉʱʻʶʽʶˌ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁʰʽ ˍ˖˄ ʵʽˁ˗˄ ˋʰˌύΣ ˁʰ˄ʶʾˌ 
ʵʶ˄ ʲˊʺˁʶ ˁʰ˄ʷ˄ʰ ˋ˒ʱ˂˃ʰΦ 

Іс ʅʱʲʲʰˍˇ п ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лрΥпу τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 

David L. Hagen, 

ɳʾ˃ʰʽ ʶˎʴ˄˗˃˖˄ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʺ ˋʰˌΦΦΦ 

ɳˎ˔ʰˊʽˋˍ˗ ʴʽʰ ˍˇ˄ ˋˏ˄ʵʶˋ˃ˇ ˋˍˇ ʷʴʴˊʰ˒ˇ ˍ˖˄ ¢ƻƭƭ Ŝǘ ŀƭΦ ɼˊʰˍʱ˖ ˍʹ˄ 
ʶˉʽʲʶʲʰʾ˖ˋʹ ˍʹˌ ˃ʶʽ˖˃ʷ˄ʹˌ ˄ʶ˒ˇˁʱ˂ˎ˕ʹˌ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˍˇˎ ˃ʶʽ˖˃ʷ˄ˇˎ 
ŀƭōŜŘƻΦ ʅ˔ʶˍʽˁʺ ʶʾ˄ʰʽ ʹ ʰˁˈ˂ˇˎʻʹ ˄ʷʰ ʶˊʴʰˋʾʰ ˍ˖˄ DƻŜǎǎƭƛƴƎ Ŝǘ ŀƭΦ όнлнп ˋˍˇ 
ˉʶˊʽˇʵʽˁˈ {ŎƛŜƴŎŜύ. 

ɱʽʰ ˍʰ ʰʾˍʽʰ ʰˎˍʺˌ ˍʹˌ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌ ʵʶ˄ ˃ˉˇˊ˗ ˄ʰ ʶʾ˃ʰʽ ˋʾʴˇˎˊˇˌΦ ɳˁˍʽ˃˗ 
ˈˍʽ ʰˎˍˇʾ ˇʽ ˋˎʴʴˊʰ˒ʶʾˌ ʵʽʰˍˎˉ˗˄ˇˎ˄ ʶʽˁʰˋʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʰʽˍʾʶˌΦ ɱʽʰ ˃ʷ˄ʰΣ 
ˍʰ ʴʶʴˇ˄ˈˍʰ ʷ˔ˇˎ˄ ˋʹ˃ʰˋʾʰΦ ʆʰ ʴʶʴˇ˄ˈˍʰ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ мл ˍˇˎ ʱˊʻˊˇˎ 
˃ˇˎ ˉˇˎ ˋˎʸʹˍʶʾˍʰʽΦ ʃʰˊʰʻʷˍ˖ ʷ˄ʰ ʰˉˈˋˉʰˋ˃ʰ ʰˉˈ ˍʹ˄ ʶˊʴʰˋʾʰ ˃ˇˎΥ 

¶ ʃˊˇ˒ʰ˄˗ˌΣ ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ŀƭōŜŘƻ ʵʶ˄ ʷ˔ʶʽ ˁʰ˃ʾʰ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ 
ʰˏ˅ʹˋʹ ˍˇˎ ώ/hіϐΦ ɮ˄ˍʾʻʶˍʰΣ ˉˊˇˁ˂ʺʻʹˁʶ ʰˉˈ όʺ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʶʾ˄ʰʽ 
ˋˎ˄ʶˉʺˌ ˃ʶύ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˁ˂ʱˋ˃ʰˍˇˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍ˖˄ ˄ʶ˒˗˄Σ 
ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ˋˍˇ ʅ˔ʺ˃ʰ мл όʵʶ˅ʽʱύΦ ɮ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ʹ 
ʶ˅ʺʴʹˋʹ ʰˎˍʺ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ ˍʹ˄ ˉˊˈʲ˂ʶ˕ʹ ˍˇˎ ˃ʶ˂˂ˇ˄ˍʽˁˇˏ ˁ˂ʾ˃ʰˍˇˌΦ 
ɮ˄ˍʾʻʶˍʰΣ ʶʴʶʾˊʶʽ ˉˊˈˋʻʶˍʰ ʶˊ˖ˍʺ˃ʰˍʰΣ ˉΦ˔Φ ˍʽ ˉˊˇˁʱ˂ʶˋʶ ˍʹ ˃ʶʾ˖ˋʹ 
ˍ˖˄ ˄ʶ˒˗˄Τ ʍˋˍˈˋˇΣ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍˇˎ Iіh ˁʰʽ ˍʹ˄ 
ʰˋʹ˃ʰ˄ˍˈˍʹˍʰ ˍˇˎ /hі ˋˍˇ ˁ˂ʾ˃ʰΦ 

Іт ʅʱʲʲʰˍˇ п ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лсΥос τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 

Alain Robichaud, 

ɽˎˉʱ˃ʰʽ ʰ˄ ˋʰˌ ˉˊˇˋʷʲʰ˂ʰΣ ʰ˂˂ʱ ʵʶ˄ ʷ˔˖ ˋˎ˄ʶʽʵʹˍˇˉˇʽʺˋʶʽ ˉˇˏ ʰˁˊʽʲ˗ˌΦΦΦ 
ɸʰ ˃ˉˇˊˇˏˋʰˍʶ ˄ʰ ʴʾ˄ʶˍʶ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˌ ˁʰʽ ˄ʰ ˃ˇˎ ˉʶʾˍʶ ˉˇʽʰ ʰˉˈ ˍʽˌ 
ʵʽʰˍˎˉ˗ˋʶʽˌ ˃ˇˎ ʻʶ˖ˊʺˋʰˍʶ ˉˊˇˋʲ˂ʹˍʽˁʺΤ ɳ˄˄ˇ˗ ʵʽʰˍˎˉ˗ˋʶʽˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ 
ʶˋʱˌΣ ˈ˔ʽ ˍʹ˄ ˉˇ˂ʽˍʽˁʺ ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɸʷˍʶˍʶ ˉˇ˂ʽˍʽˁʱ ʸʹˍʺ˃ʰˍʰ ˁʰʽ ˃ˇˎ ʸʹˍʱˍʶ ˄ʰ ʰˉˇ˒ˏʴ˖ ˍʹ˄ ˉˇ˂ʽˍʽˁʺΦ ʆˇ ʻʷ˃ʰ 
ˍʹˌ ˉʶˍˊʶ˂ʰʿˁʺˌ ʲʽˇ˃ʹ˔ʰ˄ʾʰˌ ˍʷʻʹˁʶ ʰˉˈ ʶˋʱˌΣ ˈ˔ʽ ʰˉˈ ʶ˃ʷ˄ʰΦ 

ɽˇʽˉˈ˄Σ ʹ ʰˍʸʷ˄ˍʰ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˉˇ˂ʽˍʽˁʺ ˁʰʽ ʹ ʰˉˇ˒ˎʴʺ ˍʹˌ ˃ʶ˂ʷˍʹˌ ˍ˖˄ 
ˉˇ˂ʽˍʽˁ˗˄ ˉˍˎ˔˗˄ ˋʹ˃ʰʾ˄ʶʽ ˎˉʰˁˇʺ ˋˍʹ˄ ˉˇ˂ʽˍʽˁʺ ʰˍʸʷ˄ˍʰΣ ʹ ˇˉˇʾʰ 
ˉˊˇʲʱ˂˂ʶˍʰʽ ˖ˌ ˒ˎˋʽˁʺ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʶ˄˗ ʶʾ˄ʰʽ ˉˇ˂ʽˍʽˁʺ ʶ˄ˍˇ˂ʺΦ 

https://www.researchgate.net/publication/382181309
https://www.researchgate.net/publication/382181309
https://www.researchgate.net/publication/382181309
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/publication/361052084
https://www.researchgate.net/profile/Demetris-Koutsoyiannis
https://www.researchgate.net/profile/David-Hagen?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://www.researchgate.net/publication/386465328
https://www.researchgate.net/publication/386465328
https://www.researchgate.net/profile/Demetris-Koutsoyiannis?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://www.researchgate.net/profile/Alain-Robichaud
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ʆˇ ˄ʷˇ ˉˇ˂ʽˍʽˁˈ ʸʺˍʹ˃ʰ ˉˇˎ ʻʾ˅ʰˍʶ ʶʾ˄ʰʽ ʰ˄ ˍˇ {// ʶʾ˄ʰʽ ʷ˄ʰ ʰˊˉʰˁˍʽˁˈ 
ˉʶˊʽˇʵʽˁˈ όǇǊŜŘŀǘƻǊȅ ƧƻǳǊƴŀƭύΦ ɮˎˍʺ ʶʾ˄ʰʽ ˃ʽʰ ˋˎ˄ʺʻʹˌ ˉˇ˂ʽˍʽˁʺ ˉˊʰˁˍʽˁʺ 
όʰˉʱˍʹύΣ ˄ʰ ˋˎˁˇ˒ʰ˄ˍʶʾˌ ˁʱʻʶ ˉʶˊʽˇʵʽˁˈ ˉˇˎ ʵʶ˄ ˋˎ˃˃ˇˊ˒˗˄ʶˍʰʽ ˃ʶ ˍʹ 
˂ˇʴˇˁˊʽˋʾʰ ˁʰʽ ˍʹ ˒ʾ˃˖ˋʹ τ ̍ ˉ˖ˌ ˇˊʾʸʶʽ ʹ ˁ˂ʽ˃ʰˉˇˋˍˇ˂ʺ ˁʰʽ ʹ ˁ˂ʽ˃ʰˍˋʾʵʰ ˁʰʽ 
ˈˉ˖ˌ ˎˉʰʴˇˊʶˏˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˁ˂ʽ˃ʰ˒ʾʰΦ 

ɽˇʽˉˈ˄Σ ʶʵ˗ ʶʾ˄ʰʽ ʷ˄ʰ ˁˇˎʾʸ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ʻʷ˃ʰ ˉˇˎ ʻʷˋʰˍʶΥ ʃˇʽˇ ʰˉˈ 
ˍʰ ʵˏˇ ʰˁˈ˂ˇˎʻʰ ˉʶˊʽˇʵʽˁʱ ʶʾ˄ʰʽ ʰˊˉʰˁˍʽˁˈΤ 

ʃʶˊʽˇʵʽˁˈ мΥ ʋˊʷ˖ˋʹ ʴʽʰ ˉ˂ʺˊʹ ʰ˄ˇʽˁˍʺ ˉˊˈˋʲʰˋʹΥ ˃ʷʴʽˋˍˇ ˉˇˋˈ орл ʵˇ˂ʱˊʽʰ 

ʃʶˊʽˇʵʽˁˈ нΥ ʋˊʷ˖ˋʹ ʴʽʰ ˎʲˊʽʵʽˁʺ ʰ˄ˇʽˁˍʺ ˉˊˈˋʲʰˋʹΥ мл плл ʵˇ˂ʱˊʽʰ ˃ʶ 
мн˃ʹ˄ˇ ʶ˃ˉʱˊʴˁˇ 

ɳˁʵˈˍʹˌ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ мΥ ʰ˃ʶ˂ʹˍʷʰ ˇʽˁˇ˄ˇ˃ʽˁʺ ʶˉʾʵˇˋʹ 

ɳˁʵˈˍʹˌ ˍˇˎ ˉʶˊʽˇʵʽˁˇˏ нΥ рʹ ʶˍʰʽˊʶʾʰ ˋʶ ˈˊˇˎˌ ˁʶ˒ʰ˂ʰʽˇˉˇʾʹˋʹˌ ˋˍˇ 
˔ˊʹ˃ʰˍʽˋˍʺˊʽˇ ˍˇˎ ɽˇ˄ʵʾ˄ˇˎ τ h ˁˊʽʲ˗ˌ ˉʱ˄˖ ʰˉˈ ˍʹ˄ .t όζ.ƛƎ hƛƭηύ 

ɶ ˉˊˇˉʰʴʱ˄ʵʰ ˍʹˌ ˁ˂ʽ˃ʰ˒ʾʰˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ˄ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ˖ˌ ʰˊˉʰˁˍʽˁˇˏ 
ˁʱʻʶ ˉʶˊʽˇʵʽˁˇˏ ˉˇˎ ˋʷʲʶˍʰʽ ˍʹ˄ ʶ˂ʶˎʻʶˊʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʷˊʶˎ˄ʰˌ ˁʰʽ 
ˍʹ˄ ʶ˂ʶˎʻʶˊʾʰ ˍʹˌ ʷˁ˒ˊʰˋʹˌΦ ʃˊˇ˒ʰ˄˗ˌ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʰ˄ˍʽˋˍˊˇ˒ʺ ˍʹˌ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌ τ ˃ʽʰ ˋˎ˄ʺʻʹ ˍʰˁˍʽˁʺ ˍʹˌ ˉˊˇˉʰʴʱ˄ʵʰˌΦ ɼʰʽ ˒ˎˋʽˁʱΣ 
ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʷ˄ʰ ˉˇ˂ʽˍʽˁˈ ʸʺˍʹ˃ʰΦ 

ʆˇ ˉʶˊʽˇʵʽˁˈ м ʶʾ˄ʰʽ ˍˇ {//Φ ɲʹ˃ˇˋʾʶˎˋʶ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎ ʵ˖ˊʶʱ˄Φ ɳˉʾˋʹˌΣ ˈ˂ʰ 
ˍʰ ˉʶˊʽˇʵʽˁʱ ˉˇˎ ʵʹ˃ˇˋʾʶˎˋʰ˄ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΣ ˍˇ ʷˁʰ˄ʰ˄ ˔˖ˊʾˌ ˄ʰ ˃ʶ 
˔ˊʶ˗ˋˇˎ˄Σ ˋʶʲˈ˃ʶ˄ʰ ˍʰ ʴʶʴˇ˄ˈˍʰ ˈˍʽ όʰύ ˇʽ ʶˊʴʰˋʾʶˌ ˃ˇˎ ʶʾ˄ʰʽ ˁʰ˂ʷˌ ˁʰʽ όʲύ 
ˈˍʽ ʹ ʷˊʶˎ˄ʱ ˃ˇˎ ʵʶ˄ ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʵʶ˄ ˃ˉˇˊ˗ ˄ʰ 
ˉ˂ʹˊ˗ˋ˖ ʴʽʰ ˍʹ ʵʹ˃ˇˋʾʶˎˋʺ ˍʹˌΦ ɾʶ ʱ˂˂ʰ ˂ˈʴʽʰΣ ʰ˄ ˎˉʱˊ˔ʶʽ ˁʱˍʽ ʰˊˉʰˁˍʽˁˈ 
ˋʶ ʰˎˍʺ ˍʹ˄ ˉʶˊʾˉˍ˖ˋʹΣ ʰˎˍˈ ʶʾ˃ʰʽ ʶʴ˗Σ ˁʰʻ˗ˌ ʶˁ˃ʶˍʰ˂˂ʶˏˍʹˁʰ ˍʽˌ ʶˎˁʰʽˊʾʶˌ 
ˉˇˎ ˃ˇˎ ˉˊˇˋʷ˒ʶˊʰ˄ ˍʰ ˉʶˊʽˇʵʽˁʱΦ ɼʰʽ ˍˇˎˌ ʶʾ˃ʰʽ ʶˎʴ˄˗˃˖˄Φ 

ɮˎˍʺ ʶʾ˄ʰʽ ʹ ˋʹ˃ʶˊʽ˄ʺ ʰˉʱ˄ˍʹˋʺ ˃ˇˎ ˋʶ ˋʱˌ τ ̒ ʰ ˋˎ˄ʶ˔ʽˋˍʶʾ ʰˏˊʽˇΦ 

ɮ˄ʰ˒ˇˊʷˌΥ 

ɱʽʰ ˍˇ ʃʶˊʽˇʵʽˁˈ мΥ ό{//ύΥ https://scienceofclimatechange.org/submission-
guidelines/how-to-submit/ 

ɱʽʰ ˍˇ ʃʶˊʽˇʵʽˁˈ нΥ https://www.cell.com/open-access 

ʋˊʹ˃ʰˍʽˋˍʺˊʽˇ ˍˇˎ ɽˇ˄ʵʾ˄ˇˎ όʌʱ˔ˍʶ ˍʹ˄ ʶˍʰʽˊʾʰ w9[·ύΥ 
https://www.londonstockexchange.com/indices/ftse-100/constituents/table 

ʃʶˊʽˋˋˈˍʶˊʶˌ ʴʶ˄ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΥ ¢ƘŜ hƭƛƎƻǇƻƭȅΩǎ {ƘƛŦǘ ǘƻ hǇŜƴ !ŎŎŜǎǎΦ Iƻǿ 
the Big Five Academic Publishers Profit from Article Processing Charges 

Іу ʅʱʲʲʰˍˇ п ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ луΥлт τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

Jack Broughton, 

ʋʰʾˊˇ˃ʰʽ ˉˇˎ ˋʰˌ ʱˊʶˋʶ ʹ ˇˊˇ˂ˇʴʾʰ ˃ˇˎΗ 

ʅʹ˃ʶʽ˗ˋˍʶ ˈˍʽ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌ ˃ʶʻˇʵˇ˂ˇʴʾʰˌ ˃ʰˌ ʴʽʰ 
ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍʹˌ ʰʽˍʽˈˍʹˍʰˌΣ ζʰ˒ʰʽˊʷˋʰ˃ʶη ˍʹ˄ ˉʶˊʽˇʵʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ 
ʲˊʺˁʰ˃ʶ ˃ʽʰ ʶ˄ʽʰʾʰ ˋˎ˄ʱˊˍʹˋʹ ˉʰ˂˃ʽˁʺˌ ʰˉˈˁˊʽˋʹˌ ʴʽʰ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ 

https://scienceofclimatechange.org/submission-guidelines/how-to-submit/
https://scienceofclimatechange.org/submission-guidelines/how-to-submit/
https://www.cell.com/open-access
https://www.londonstockexchange.com/indices/ftse-100/constituents/table
https://www.researchgate.net/publication/375480715
https://www.researchgate.net/publication/375480715
https://www.researchgate.net/profile/Demetris-Koutsoyiannis?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://www.researchgate.net/profile/Jack-Broughton-2?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
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ˉʶˊʾˇʵˇΦ ʂˍʰ˄ ʶˉʰ˄ʰ˒ʷˊʰ˃ʶ ˍʹ˄ ʶˉˇ˔ʽˁˈˍʹˍʰ ˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˃ʰˌ ˃ʶ ʲʱˋʹ 
ʰˎˍʺ ˍʹ˄ ʶ˄ʽʰʾʰ ˋˎ˄ʱˊˍʹˋʹ ˉʰ˂˃ʽˁʺˌ ʰˉˈˁˊʽˋʹˌΣ ʲˊʺˁʰ˃ʶ ʰˎˍˈ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ 
ˋˍˇ ʅ˔ʺ˃ʰ мр όˁʱˍ˖ύ ˍʹˌ ʶˊʴʰˋʾʰˌ ˃ʰˌ ϦOn Hens, Eggs, Temperatures and CO2: 
/ŀǳǎŀƭ [ƛƴƪǎ ƛƴ 9ŀǊǘƘΩǎ !ǘƳƻǎǇƘŜǊŜ". 

ɲʹ˂ʰʵʺΣ ˍʷ˂ʶʽʰ ˋˎ˃˒˖˄ʾʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰʽˍʽˈˍʹˍʰ ˁʰʽ ˍʹˌ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ʶˊ˗ˍʹˋʺ ˋʰˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ʹ˃ʶˊʺˋʽʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˍʹˌ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ʻʱ˂ʰˋˋʰˌΣ ʵʶ˄ ʷ˔˖ ʲˊʶʽ ˍʷˍˇʽʰ ʵʶʵˇ˃ʷ˄ʰΦ 
ɺˋ˖ˌ ˎˉʱˊ˔ˇˎ˄ ˁʱˉˇʽʰ ˍˇˉʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ʰ˂˂ʱ ˈ˔ʽ ˋˎˋˍʹ˃ʰˍʽˁʷˌ ˃ʶˍˊʺˋʶʽˌ ˋʶ 
ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ɮˊʴ˗ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʰ ˋˍʹ˄ ˉʰˊʰˉʱ˄˖ 
ʶˊʴʰˋʾʰ ʵʾ˄ˇ˄ˍʰʽ ʴʽʰ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ˎʵˊˈʴʶʽˇΣ ʰ˂˂ʱ ˋʶ ˍˊʾ˃ʹ˄ʹ ˔ˊˇ˄ʽˁʺ 
ˁ˂ʾ˃ʰˁʰΦ 

Іф ʅʱʲʲʰˍˇ п ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ луΥнр τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

David Andrews, 

ɲʶʾˍʶ ˍʹ ʴˊʰ˒ʹ˃ʰˍʽˁʺ ˉʶˊʾ˂ʹ˕ʹ ˃ʶ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ 
ˋˎ˃ʲˇ˂ʺˌ ˋˍʹ ˂ʶʸʱ˄ˍʰ ˍˇˎ ʅ˔ʺ˃ʰˍˇˌ м ˍʹˌ ˎˉˈ ˋˎʸʺˍʹˋʹ ʶˊʴʰˋʾʰˌ ˁʰʽ 
˂ʶˉˍˇ˃ʶˊʶʾˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ ˋˍʹ˄ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎ ʅ˔ʺ˃ʰˍˇˌ пΦ ɶ ʶˁˍʾ˃ʹˋʺ ˃ˇˎ 
ʶʾ˄ʰʽ ˈˍʽ ʹ ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˎ˃ʲˇ˂ʺ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ʹ ʴʽʰ ˍˇ мт҈ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍˇˎ 
ώ/hнϐΦ ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌΣ уо҈Σ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˋʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΦ 

ɮ˂˂ʱ ʰˁˈ˃ʹ ˁʰʽ ˍˇ млл҈ ˍʹˌ ʰˏ˅ʹˋʹˌ ˍˇˎ ώ/hнϐ ʵʶ˄ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈΣ ˁʰʻ˗ˌ ʹ 
ˋˎ˃ʲˇ˂ʺ ˍˇˎ /hн ˋˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ʶʾ˄ʰʽ п҈-5% τ ʵʶ˄ 
ʵʽʰˁˊʾ˄ʶˍʰʽ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌΦ 

ʅʶ ˉʶʾˋ˃ʰ ˍ˖˄ ˁ˂ʽ˃ʰ˒ʽˈʸ˖˄ ˁʰʽ ˈ˂ʹˌ ˍʹˌ ˁ˂ʽ˃ʰˍˋʾʵʰˌΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ 
ʵʽʰˁˊʽˍʺ ʶˉʾʵˊʰˋʹ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ʶ˄ʶˊʴʶʽ˗˄ ˋˍˇ ˁ˂ʾ˃ʰΦ ʇˉʱˊ˔ˇˎ˄ ˈ˃˖ˌ 
ʶˉʽʵˊʱˋʶʽˌ ʰˉˈ ʱ˂˂ʶˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˈˉ˖ˌ ʰˉΩ ˍʰ 
ʰ˄ˍʽˉ˂ʹ˃˃ˎˊʽˁʱ ʷˊʴʰ ˁʰʽ ˍˇˎˌ ˍʰ˃ʽʶˎˍʺˊʶˌΣ ʷˊʴʰ ˍʰ ˇˉˇʾʰ ˋˎ˄ʷʲʰ˂ʰ˄ ˋˍʹ 
˃ʶʾ˖ˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˄ʶˁˊ˗˄ ʰˉˈ ˍʽˌ ˁʰˍʰˋˍˊˇ˒ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˍʽˌ 
˅ʹˊʰˋʾʶˌ ˁʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ʶˎʹ˃ʶˊʾʰˌΦ 

ʇɱΦ ɾʹ˄ ˅ʶ˔˄ʱˍʶΣ ˋʰˌ ˉˊˇˁʱ˂ʶˋʰ ˄ʰ ˁʱ˄ʶˍʶ ʶˋʶʾˌ ˈΣˍʽ ˄ˇ˃ʾʸʶˍʶ ˈˍʽ ˃ˇˎ ˅ʷ˒ˎʴʶ 
ˋˍʰ ʱˊʻˊʰ ˃ˇˎ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ˋˍʰˍʽˋˍʽˁˇˏ ʶ˂ʷʴ˔ˇˎύ ˁʰʽ ˄ʰ 
ʵʹ˃ˇˋʽʶˏˋʶˍʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʱ ˋʰˌΦ 

Імл ɼˎˊʽʰˁʺ р ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лпΥрм τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

Alain Robichaud, 

ʋʰʾˊˇ˃ʰʽ ˉˇˎ ʲ˂ʷˉ˖ ˈˍʽ ˍ˗ˊʰ ʰ˄ʰʴ˄˖ˊʾʸʶˍʶ ˍˇ˄ ζˊˈ˂ˇ ˍˇˎ ɼʾˋʽ˄ʴˁʶˊ ˁʰʽ ˍʹˌ 
ˇʽˁˇʴʷ˄ʶʽʰˌ ʄˇˁ˒ʷ˂ʶˊηΦ ʂˉˇʽˇˌ ˁʽ ʰ˄ ʶʾ˄ʰʽ ʰˎˍˈˌ ˇ ˊˈ˂ˇˌΣ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ 
ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ʰˎˍʱ ˉˇˎ ˂ʷˍʶΥ ζʁ WŀƳŜǎ IŀƴǎŜƴ ʺˍʰ˄ ˇ ˉˊ˗ˍˇˌ ˍˇ ˉˊˇ˗ʻʹˋʶηΦ 
ʁʽ ʄˇˁ˒ʷ˂ʶˊ ˁʰʽ ˇ ɼʾˋʽ˄ʴˁʶˊ ʰ˄ʷ˂ʰʲʰ˄ ˉˇ˂ʽˍʽˁʺ ʵˊʱˋʹ ˉˇ˂ˏ ˄˖ˊʾˍʶˊʰ ʰˉˈ ˍˇ˄ 
Hansen τ ˁ ʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʶʾ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʰʽˍʾʰΦ ɳˉʾˋʹˌΣ 
ˍˇ ˁʱˊˇ ώʶˉʽˋˍʺ˃ʹϐ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ˉʹʴʰʾ˄ʶʽ ˉˊʽ˄ ʰˉˈ ˍˇ ʱ˂ˇʴˇ ώˉˇ˂ʽˍʽˁʺτʹ 
ʽˉˉˇʵˏ˄ʰ˃ʹ ʴʽʰ ˍʹ˄ ʷˊʶˎ˄ʰϐΦ ɲʽˈˍʽΣ ʹ ˉˇ˂ʽˍʽˁʺ ˍʱ˅ʹ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ 
˔ˊʹ˃ʰˍˇʵˇˍʶʾ ˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ʰˉˇ˒ʰˋʾʸʶʽ ˉˇʽʰ ʷˊʴʰ ʻʰ ˔ˊʹ˃ʰˍˇʵˇˍʹʻˇˏ˄Φ 
ʅ˔ʶˍʽˁˈ ʶʽˁˇ˄ʾʵʽˇΥ 

https://www.researchgate.net/publication/373901502
https://www.researchgate.net/publication/373901502
https://www.researchgate.net/profile/Demetris-Koutsoyiannis
https://www.researchgate.net/profile/David-Andrews-34?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://www.researchgate.net/profile/Demetris-Koutsoyiannis
https://www.researchgate.net/profile/Alain-Robichaud?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
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фт҈ ˍ˖˄ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˋˎ˃˒˖˄ʶʾ ˃ʶ ˇˉˇʽˇ˄ʵʺˉˇˍʶ ˍˇˎˌ ˔ˊʹ˃ʰˍˇʵˇˍʶʾ 

ɳ˄ ˉʱˋʹ ˉʶˊʽˉˍ˗ˋʶʽΣ ˍˇ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˈˍʽ ʰ˄ʰʴ˄˖ˊʾˋʰˍʶ ˈˍʽ ʹ ˁ˂ʽ˃ʰˍˋʾʵʰ 
όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʽʵʶ˗˄ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇ˖ʻʶʾˍʶύ ˁʰʽ ʹ 
ζˉʶˍˊʶ˂ʰʿˁʺ ʲʽˇ˃ʹ˔ʰ˄ʾʰη όˉˇˎ ʶˁʶʾ˄ʰ ˍʰ ˔ˊˈ˄ʽʰ ʶˁˉˊˇˋ˖ˉˇˏ˄ˍʰ˄ ʰˉˈ ˍˇˎˌ 
ʄˇˁ˒ʷ˂ʶˊύ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʾʵʽʰ ˉ˂ʶˎˊʱΦ 

ɳʴ˗ ʶʾ˃ʰʽ ˋˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˉ˂ʶˎˊʱΦ ɲʶ˄ ʷ˔˖ ˉˊˈʲ˂ʹ˃ʰ ʰ˄ ʹ ˉʶˍˊʶ˂ʰʿˁʺ 
ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˉˇˎ˂ʱʶʽ ˉʶˍˊʷ˂ʰʽˇ όʰˎˍʺ ʶʾ˄ʰʽ ʹ ʵˇˎ˂ʶʽʱ ˍʹˌύ ʺ ʴʶ˄ʽˁʱ ʶ˄ʶˊʴʶʽʰˁʱ 
ˉˊˇʿˈ˄ˍʰΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ζʰ˄ʰ˄ʶ˗ˋʽ˃˖˄ ˉʹʴ˗˄ ʶ˄ʷˊʴʶʽʰˌηΦ 
ʂˍʰ˄ ˈ˃˖ˌ ʰˎˍʺ ˁʰʽ ˇ˂ˈˁ˂ʹˊʹ ʹ ˁ˂ʽ˃ʰ˒ʾʰ ʻʷ˂ˇˎ˄ ˄ʰ ˁˎʲʶˊ˄ʺˋˇˎ˄ ˍˇ˄ ˁˈˋ˃ˇ 
ʶʴˁʰʻʽʵˊˏˇ˄ˍʰˌ ˃ʽʰ ʰˎˍʰˊ˔ʽˁʺ ʰˎˍˇˁˊʰˍˇˊʾʰΣ ˍˈˍʶ ˎˉʱˊ˔ʶʽ ˉˊˈʲ˂ʹ˃ʰΦ ɼʰʽ 
ʷ˄ʰˌ ˉˊʰʴ˃ʰˍʽˁˈˌ ʶˉʽˋˍʺ˃ˇ˄ʰˌ ʷ˔ʶʽ ˍˇ ʹʻʽˁˈ ˁʰʻʺˁˇ˄ ˄ʰ ʰ˄ʰʸʹˍʱ ˁʰʽ ˄ʰ 
ʵʽʰʵʾʵʶʽ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʰ˂ʺʻʶʽʰΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ ˍʽ ʻʷ˂ˇˎ˄κʵʽʰˍʱʸˇˎ˄ 
ʰˎˍʱ ˍʰ ʰ˒ʶ˄ˍʽˁʱΦ 

ɾʶ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ˋ˔ˈ˂ʽˈ ˋʰˌ ʴʽʰ ˍʰ ζʰˊˉʰˁˍʽˁʱ ˉʶˊʽˇʵʽˁʱη όάǇǊŜŘŀǘƻǊȅ 
ƧƻǳǊƴŀƭǎέύΣ ʶˁˍʽ˃˗ ˈˍʽ ʰˊ˄ʶʾˋˍʶ ˄ʰ ʵʶʾˍʶ ˍʹ˄ ʰ˂ʺʻʶʽʰ ˁʰʽ ˍʽˌ 
ˉˇ˂ʽˍʽˁˇˇʽˁˇ˄ˇ˃ʽˁʷˌ ʵʶˋ˃ʶˏˋʶʽˌ ˍ˖˄ ʶˁʵˇˍ˗˄Φ ʃʰˊʱ ˍˇ ˉʰˊʱʵʶʽʴ˃ʰ ˁʰʽ ˍʽˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ˋʰˌ ʷʵ˖ˋʰΣ ˇʽ ˇˉˇʾʶˌ ˁʰ˄ˇ˄ʽˁʱ ʻʰ ˖ʻˇˏˋʰ˄ ˁʱˉˇʽˇ˄ ˄ʰ 
ˋˁʶ˒ˍʶʾΣ ˉˊˇˍʽ˃ʺˋʰˍʶ ˄ʰ ʶˉʰ˄ʰ˂ʱʲʶˍʶ ˋˍʶˊʶˈˍˎˉʰ ˁʰʽ ˄ʰ ˃ʰˌ ˁʱ˄ʶˍʶ ʵʽʱ˂ʶ˅ʹ 
ʴʽʰ ˍʹ˄ ʽˋˈˍʽ˃ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ όǇŜŜǊ-ǊŜǾƛŜǿύΦ ʀʷˊ˖ ˉˇ˂ˏ ˁʰ˂ʱ ˍʽ ʶʾ˄ʰʽ ʹ ʽˋˈˍʽ˃ʹ 
ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˁʰʻ˗ˌ ʺ˃ˇˎ˄ ˋˍˇ ˉʽ˂ˇˍʺˊʽˇ όˋˍʹ˄ ʰˊ˔ʽˋˎ˄ˍʰ˅ʾʰύ ˍˇˎ ˉʽˇ 
ʽˋˍˇˊʽˁˇˏ ˎʵˊˇ˂ˇʴʽˁˇˏ ˉʶˊʽˇʵʽˁˇˏ ʴʽʰ мн ˔ˊˈ˄ʽʰΦ 

ɼʰʽ ʴ˄˖ˊʾʸ˖ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ʽˋˈˍʽ˃ʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ τ ʷ˔˖ 
ʴˊʱ˕ʶʽ ˉˇ˂˂ʱ ʱˊʻˊʰΣ ŜŘƛǘƻǊƛŀƭǎΣ Ƨƻƛƴǘ ŜŘƛǘƻǊƛŀƭǎ ˁˍ˂Φ ʴʽϥ ʰˎˍʱΦ ɰ˂ʷˉʶ ˁʰˍʱ˂ˇʴˇ 
ˋˍˇΥ 

https://www.itia.ntua.gr/en/search/?authors=koutsoyiannis&tags=peer_revie
w 
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ɴˍˋʽΣ ˍˇ ˄ʰ ˃ˇˎ ˁʱ˄ʶˍʶ ʵʽʱ˂ʶ˅ʹ ˃ʶ ˍʰ ˋˍʶˊʶˈˍˎˉʱ ˋʰˌ ʶʾ˄ʰʽ ˉʶˊʽˍˍˈΦ ʅˍʰ 
ʶ˂˂ʹ˄ʽˁʱΣ ʶˁ˒ˊʱʸˇˎ˃ʶ ʰˎˍˈ ˉˇˎ ˁʱ˄ʶˍʶ ˃ʶ ˍʹ ˒ˊʱˋʹ ζɴ˂ʰ ˉʰˉˉˇˏ ˃ˇˎ ˄ʰ ˋˇˎ 
ʵʶʾ˅˖ ˍΩ ʰ˃ˉʶ˂ˇ˔˗ˊʰ˒ʱ ˋˇˎηΦ 

ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋʰˌ ˋ˔ˈ˂ʽʰΣ ˋʺ˃ʶˊʰ ʻʰ ˋˎʸʹˍʺˋ˖ ˍˇ ˉˊ˗ˍˇΥ 

ζɶ ʽˋˇˍˇˉʽˁʺ ˎˉˇʴˊʰ˒ʺ ˍˇˎ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ /hі ʶ˃˒ʰ˄ʾʸʶʽ ʷ˄ʰ ˋʰ˒ʷˌ 
ʰˉˇˍˏˉ˖˃ʰ ˍʹˌ ˁʰˏˋʹˌ ˇˊˎˁˍ˗˄ ˁʰˎˋʾ˃˖˄ ό˃ʶʽ˖˃ʷ˄ˇ ʵмо / ˁʰʽ ʵмп /ύΣ ˉˇˎ 
ˍˇ ʵʽʰˁˊʾ˄ʶʽ ʰˉˈ ˍˇ /hі ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˋʽˁʷˌ ˉʹʴʷˌ ˈˉ˖ˌ ˇʽ 
ʹ˒ʰʽˋˍʶʽʰˁʷˌ ʶˁˊʺ˅ʶʽˌ ʺ ʹ ʲʽˈˋ˒ʰʽˊʰΦ ώΦΦΦϐ ɮˎˍʺ ʹ ˎˉˇʴˊʰ˒ʺ ˋˎˋ˔ʶˍʾʸʶʽ ʱ˃ʶˋʰ 
ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ /hі ˃ʶ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˈ˔ʽ ˃ʶ 
˒ˎˋʽˁʷˌ ˉʹʴʷˌηΦ 

ʊʰʾ˄ʶˍʰʽ ˈˍʽΣ ˁʰʽ ˉʱ˂ʽΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʶ ˍʰ ˋˍʶˊʶˈˍˎˉʰ ˉˇˎ ˉˊˇ˖ʻˇˏ˄ˍʰʽ ʰˉˈ 
ˍʹ˄ ˁ˂ʽ˃ʰˍˋʾʵʰ ˁʰʽ ˉˊˇˋˉʰʻʶʾˍʶ ˄ʰ ζʰˉˇ˃ˎʻˇˉˇʽʺˋʶˍʶη ˍˇ ʷˊʴˇ ˃ˇˎ ˔˖ˊʾˌ 
ˁʰ˄ ˄ʰ ˍˇ ʵʽʰʲʱˋʶˍʶΦ ɲʽˈˍʽ ˎˉʱˊ˔ˇˎ˄ ˉ˂ʷˇ˄ ʰˉˇʵʶʾ˅ʶʽˌ ˈˍʽ ʰˎˍʱ ˉˇˎ ˂ʷˍʶ ʶʾ˄ʰʽ 
ʱˁˎˊʰΦ ʅˍʹ˄ ˎˉˈ ˋˎʸʺˍʹˋʹ ʶˊʴʰˋʾʰΣ ˋˎ˄ˇ˕ʾʸ˖ ʰˎˍʺ ˍʹ˄ ʰˉˈʵʶʽ˅ʹΦ ɱʽʰ ˍʽˌ 
ˉ˂ʺˊʶʽˌ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ˍʹˌ ʰˉˈʵʶʽ˅ʹˌΣ ʵʶʾˍʶ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΥ 

5Φ YƻǳǘǎƻȅƛŀƴƴƛǎΣ bŜǘ ƛǎƻǘƻǇƛŎ ǎƛƎƴŀǘǳǊŜ ƻŦ ŀǘƳƻǎǇƘŜǊƛŎ /hі ǎƻǳǊŎŜǎ ŀƴŘ ǎƛƴƪǎΥ 
No change since the Little Ice Age, Sci, 6 (1), 17, doi:10.3390/sci6010017, 2024. 

D. Koutsoyiannis, Definite change since the formation of the Earth [Reply to 
YƭŜōŜǊΣ !Φ /ƻƳƳŜƴǘ ƻƴ άYƻǳǘǎƻȅƛŀƴƴƛǎΣ 5Φ bŜǘ ƛǎƻǘƻǇƛŎ ǎƛƎƴŀǘǳǊŜ ƻŦ 
atmospheric CO2 sources and sinks: No change since the Little Ice Age. Sci 
нлнпΣ сΣ мтέϐΣ {ŎƛΣ с όпύΣ соΣ ŘƻƛΥмл.3390/sci6040063, 2024. 

Імм ɲʶˎˍʷˊʰ с ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ моΥмм τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis  

Alain Robichaud, David Andrews, Harry ten Brink, 

ʂˍʰ˄ ˂ʷˍʶΣ ζɮˎˍʷˌ ˇʽ ʶˊʴʰˋʾʶˌ ʻʰ ˋʰˌ ʵʽʰ˕ʶˏˋˇˎ˄ηΣ ʰˉʰˊʽʻ˃˗˄ˍʰˌ ˃ʽʰ ˋʶʽˊʱ 
ʰˉˈ ʶˊʴʰˋʾʶˌ ʰˉΩ ˍˇ мфрр ʷ˖ˌ ˍˇ нллфΣ ˃ˉʶˊʵʶˏʶˍʶΣ ʴʽʰ ʱ˂˂ʹ ˃ʽʰ ˒ˇˊʱΣ ˍˇ 
ʲʷ˂ˇˌ ˍˇˎ ˔ˊˈ˄ˇˎΦ ɶ ʶˊʴʰˋʾʰ ˃ˇˎ ˍˇˎ нлнп ʶʾ˄ʰʽ ˄ʶˈˍʶˊʹ ʰˉˈ ˈ˂ʶˌ ʰˎˍʷˌ ˉˇˎ 
ˉʰˊʰʻʷˋʰˍʶΦ ɴ˔˖ ʰ˄ʰ˒ʶˊʻʶʾ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ʰˉΩ ʰˎˍʷˌ ˋˍʽˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˃ˇˎΦ 
ɼʰʽ ˔ˊʹˋʽ˃ˇˉˇʽ˗ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʵʶ˄ ˎˉʺˊ˔ʰ˄ ˈˍʰ˄ ʵʹ˃ˇˋʽʶˏʻʹˁʰ˄ ˇʽ 
ʶˊʴʰˋʾʶˌ ˉˇˎ ʰˉʰˊʽʻ˃ʶʾˍʶΦ ɳˉˇ˃ʷ˄˖ˌΣ ˉ˗ˌ ζʻʰη ˃ʶ ʵʽʰ˕ʶˏˋˇˎ˄ ʰˎˍʷˌ ˇʽ 
ʶˊʴʰˋʾʶˌΤ ɶ ʵʽˁʺ ˃ˇˎ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ ˍʽˌ ʵʽʰ˕ʶˏʵʶʽΣ ˈ˔ʽ ˍˇ ʰ˄ʱˉˇʵˇΦ 

ʂˍʰ˄ ˂ʷˍʶΣ ζʁ ʶˊʴˇʵˈˍʹˌ ˃ˇˎ ˃ʶ ˉˊˇʶʽʵˇˉˇʽˇˏˋʶ ˁʰˍʱ ˍʹˌ ʵʹ˃ˇˋʾʶˎˋʹˌ ˋˍˇ 
a5tLηΣ ʰˎˍˈ ʶʾ˄ʰʽ ʵʽˁˈ ˋʰˌ ʻʷ˃ʰΣ ˈ˔ʽ ʵʽˁˈ ˃ˇˎΦ ɳʾ˃ʰʽ ʰ˄ʶ˅ʱˊˍʹˍˇˌ ˁʰʽ 
ˋˁʶˉˍˈ˃ʶ˄ˇˌΣ ˁʰʽ ʵʶ˄ ʶˉʹˊʶʱʸˇ˃ʰʽ ʰˉˈ ˍʰ ˋˍʶˊʶˈˍˎˉʰ ˉˇˎ ˉˊˇ˖ʻˇˏ˄ˍʰʽΦ ɴ˔˖ 
ˉ˂ʺˊʹ ʶˉʾʴ˄˖ˋʹ ʰˎˍˇˏ ˍˇˎ ˋˍʶˊʶˈˍˎˉˇˎΣ ˍˇ ˇˉˇʾˇ ʰ˄ˍʰ˄ʰˁ˂ʱ ˍˇˎˌ 
ʶ˃ˉˇˊʽˁˇˏˌ ˉˇ˂ʷ˃ˇˎˌ ˍˇˎ ˁʰˍʶˋˍʹ˃ʷ˄ˇˎ ˍ˖˄ ʶˁʵˇˍ˗˄ ˁʰˍʱ ˍ˖˄ 
˄ʶˇʶʽˋʶˊ˔ˇ˃ʷ˄˖˄Φ ɼʰʽ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶʽ ʶˉʾˋʹˌ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʹ ˁ˂ʽ˃ʰ˒ʾʰ ʵʶ˄ 
ʻʷ˂ʶʽ ˍˇˎˌ ˄ʶˇʶʽˋʶˊ˔ˈ˃ʶ˄ˇˎˌΣ ʶˉʶʽʵʺ ˇ ʷ˂ʶʴ˔ˇˌ ʶ˄ˈˌ ˉˇ˂ˎˉˇ˂ʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ʶˁʵˈˋʶ˖˄ ʴʾ˄ʶˍʰʽ ˉʽˇ ʵˏˋˁˇ˂ˇˌΦ 

ʂˉ˖ˌ ʶʾˉʰΣ ʲˊʾˋˁˇ˃ʰʽ ˋˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˉ˂ʶˎˊʱ ˁʰʽ ʰʴ˖˄ʾʸˇ˃ʰʽ ʴʽʰ ˍʹ˄ 
ʶ˂ʶˎʻʶˊʾʰ ˋˍʹ˄ ʷˊʶˎ˄ʰ ˁʰʽ ˋˍʹ˄ ʷˁ˒ˊʰˋʹΦ ɮʴ˖˄ʾʸˇ˃ʰʽ ʶ˄ʱ˄ˍʽʰ ˋˍˇ˄ 
ˇ˂ˇˁ˂ʹˊ˖ˍʽˋ˃ˈΣ ˉˇˎ ʶˁʵʹ˂˗˄ʶˍʰʽ ˋˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˖ˌ ˂ˇʴˇˁˊʽˋʾʰ ˁʰʽ ˒ʾ˃˖ˋʹ 
ˍ˖˄ ʰ˄ˍʾʻʶˍ˖˄ ʰˉˈ˕ʶ˖˄ τ ˁʱˍʽ ˉˇˎ ʷˁʰ˄ʰ˄ ˉʱ˄ˍʰ ˍʰ ˇ˂ˇˁ˂ʹˊ˖ˍʽˁʱ 
ˋˎˋˍʺ˃ʰˍʰΦ 

https://www.researchgate.net/publication/379016741
https://www.researchgate.net/publication/379016741
https://www.researchgate.net/publication/384758547
https://www.researchgate.net/publication/384758547
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ʂˍʰ˄ ˉˊˇˍʶʾ˄ʶˍʶ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ˋʶ ζb!¢¦w9Σ {/L9b/9 ʺ ʱ˂˂ʰ ˉʶˊʽˇʵʽˁʱ ˉˇˎ 
ʻʰ ʷʵʶʽ˔˄ʰ˄ ˈˍʽ ˇ ʽˋ˔ˎˊʽˋ˃ˈˌ ˋʰˌ ʶʾ˄ʰʽ ˋˇʲʰˊˈˌη ʹ ˋˎʸʺˍʹˋʹ ʴʾ˄ʶˍʰʽ 
˅ʶˁʰˊʵʽˋˍʽˁʺΦ ɲʽˈˍʽ ˍʷˍˇʽʰ ˉʶˊʽˇʵʽˁʱ ʶʾ˄ʰʽ ʰˉˈ ˍˇˎˌ ˁˏˊʽˇˎˌ ˉʰʾˁˍʶˌ ˍˇˎ 
ˋˎˋˍʺ˃ʰˍˇˌ ˒ʾ˃˖ˋʹˌΦ ʃʰˊʰˁʰ˂˗ ʵʽʰʲʱˋˍʶ ˍʹ˄ ɳʽˋʰʴ˖ʴʺ ˍʹˌ ʶˊʴʰˋʾʰˌ ˃ˇˎ 
άRelative importance of carbon dioxide and water in the greenhouse effect: 
Does the tail wag the dog?έΣ ˈˉˇˎ ˉʰˊʰʻʷˍ˖ ˋˍˇʽ˔ʶʾʰ ˉ˖ˌ ˍˇ b!¢¦w9 
ˉʰˊʰʵʷ˔ʶˍʰʽ ˈˍʽ ʶ˃ˉ˂ʷˁʶˍʰʽ ˋˍʹ˄ ˉˇ˂ʽˍʽˁʺ ˁʰʽ ʵʽʰˁʹˊˏˋˋʶʽ ˈˍʽ ʰˎˍˈ ʶʾ˄ʰʽ ˍˇ 
ˋ˖ˋˍˈΦ 

ʂˍʰ˄ ʰ˄ʰʸʹˍʱˍʶ ʹ˃ʶˊˇ˃ʹ˄ʾʶˌ ʴʽʰ ˄ʰ ʰˉˇʵʶʾ˅ʶˍʶ ˈˍʽ ˇʽ ʶˊʴʰˋʾʶˌ ˃ˇˎ ʵʶ˄ 
ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰˉˈ ʽˋˈˍʽ˃ˇˎˌΣ ˉˊˇʵʾʵʶˍʶ ˋʰ˒˗ˌ ˍˇ˄ ˋˁˇˉˈ ˋʰˌ ˄ʰ 
ˋˎ˃ʲʱ˂˂ʶˍʶ ˋˍʹ ˒ʾ˃˖ˋʹΣ ˎˉˇˍʽ˃˗˄ˍʰˌ ˍˈˋˇ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎ ˈˋˇ ˁʰʽ ˍʰ 
ˉʶˊʽˇʵʽˁʱ ˉˇˎ ˍʽˌ ʵʹ˃ˇˋʾʶˎˋʰ˄Φ ɼʰʽ ʵʶ˄ ʴ˄˖ˊʾʸʶˍʶ ˍˇ ˋˏˋˍʹ˃ʰ ʵʹ˃ˇˋʾʶˎˋʹˌ 
ˁʰʽ ˍʹ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ʱˊʻˊ˖˄ ˋˎʸʺˍʹˋʹˌ όʰˉʰ˄ˍʺˋʶʽˌ ˋʶ 
ˋ˔ˈ˂ʽʰύ ˁʰʽ ˍ˖˄ ʱˊʻˊ˖˄ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ˋʶ ˋˎ˄ʷʵˊʽʰ 
όˁʰʽ ˋˎ˄ʶˉ˗ˌ ˋˎʸʹˍʺʻʹˁʰ˄ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ʰˉˈ ʽˋˈˍʽ˃ˇˎˌύΦ ʅʶ ˍʷˍˇʽʶˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˇʽ ʹ˃ʶˊˇ˃ʹ˄ʾʶˌ ˉˇˎ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ʱˊʻˊˇ ʶ˄ˈˌ 
ˉʶˊʽˇʵʽˁˇˏ ˍʷˍˇʽˇˎ ˍˏˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ˄ ˎˉˇʲˇ˂ʺ ˍʹˌ ˍʶ˂ʽˁʺˌ 
ʵʹ˃ˇˋʽʶˏˋʽ˃ʹˌ ʷˁʵˇˋʹˌΣ ʶ˄˗ ʹ ˋˎʸʺˍʹˋʹκʰ˄ʰˋˁˈˉʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ 
˅ʶˁʽ˄ʺˋʶʽ ˃ʺ˄ʶˌ ˉˊʽ˄Φ 

ʂˍʰ˄ ˂ʷˍʶ ˈˍʽ ζɶ ˎˉʹˊʶˋʾʰ ˉˇˎ ˉʰˊʷ˔ʶʽ ˍˇ {// ʶʾ˄ʰʽ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ˄ 
ʶˏˊʶˋʹ ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʴʽʰ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʱʻ˂ʽʶˌ ʽʵʷʶˌ ʶˁʶʾ ʷ˅˖ηΣ ˉˊˇˋˉʰʻʶʾˍʶ 
˄ʰ ˎˉˇˍʽ˃ʺˋʶˍʶ ό˃ʶ ʰʴʶ˄ʺ ˍˊˈˉˇύ ˍˇ ˉʶˊʽˇʵʽˁˈ ʶˉʶʽʵʺ ʶˉʽˍˊʷˉʶʽ ˍʹ 
ʵʹ˃ˇˋʾʶˎˋʹ ʶˊʶˎ˄˗˄ ˉˇˎ ʰ˄ˍʽˍʾʻʶ˄ˍʰʽ ˋˍˇˎˌ ˋˍˈ˔ˇˎˌ ˍʹˌ ˁ˂ʽ˃ʰ˒ʾʰˌΦ 

ʂˍʰ˄ ˂ʷˍʶ ζʰˉʰʽˍ˗ ʰˉˈ ˍˇ˄ ɲʹ˃ʺˍˊʹ ˄ʰ ʰˉˇˋˏˊʶʽ ʰ˃ʷˋ˖ˌ ˍʹ˄ ˎˉˈ ʶ˅ʷˍʰˋʹ 
ʶˊʴʰˋʾʰ ˍˇˎη ʴʾ˄ʶˋˍʶ ˃ʷˊˇˌ ˍˇˎ ʰˎʴˇˏ ˍˇˎ ˒ʽʵʽˇˏΣ ˈˉ˖ˌ ˁʱˉˇʽˇʽ ʱ˂˂ˇʽ ˉˇˎ 
όʰ˄ʶˉʽˍˎ˔˗ˌύ ˉʾʶʸʰ˄ ˉʶˊʽˇʵʽˁʱ ˄ʰ ʰˉˇˋˏˊˇˎ˄ ˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΦ ɲʶʾˍʶ ˍˇ 
ʵˇˁʾ˃ʽˈ ˃ˇˎΥ άCǊƻƳ ƘŜƴΩǎ ŜƎƎ ǘƻ ǎŜǊǇŜƴǘΩǎ ŜƎƎΥ tŜŜǊ ǊŜǾƛŜǿǎ ŀƴŘ ƻǘƘŜǊ ŀǘǘŀŎƪǎ 
ƻƴ ǎŎƛŜƴŎŜ ŦƻǊ ǎƛƭŜƴŎƛƴƎ ǾƻƛŎŜǎ ƻǇǇƻǎƛƴƎ ǘƘŜ ΨŎƭƛƳŀǘŜ ŎǊƛǎƛǎΩ ƴŀǊǊŀǘƛǾŜέΦ 

ʂˍʰ˄ ˃ʶ ˊ˖ˍʱˍʶ ʰ˄ ʶʾ˄ʰʽ ζˍʽ˃ʺ ˃ˇˎ ˉˇˎ ˃ʶ ˎˉˇˋˍʹˊʾʸʶʽη όˎˉˇʻʷˍ˖ ˈˍʽ ʶ˄˄ˇʶʾˍʶ 
ˍˇ˄ David L. HagenύΣ ˉˊˇˋˉʰʻʶʾˍʶ ʶˉʽˉ˂ʷˇ˄ ˄ʰ ˎˉˇˍʽ˃ʺˋʶˍʶ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ 
όƘƻƳƛƴƛύΦ ɶ ʰˉʱ˄ˍʹˋʺ ˃ˇˎ ʶʾ˄ʰʽΥ ˄ʰʽΣ ʶʾ˃ʰʽ ˉʶˊʺ˒ʰ˄ˇˌ ˁʰʽ ˃ʶ ˍʽ˃ʱ ˄ʰ 
ˎˉˇˋˍʹˊʾʸˇ˃ʰʽ ʰˉˈ ʰ˄ʻˊ˗ˉˇˎˌ ˉˇˎ ʶʾ˄ʰʽ ʽˁʰ˄ˇʾ ˄ʰ ˋˁʷ˒ˍˇ˄ˍʰʽΣ ʰ˄ˍʾ ˄ʰ 
ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˋˍʶˊʶˈˍˎˉʰΣ ˉˇˎ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ʶ˂ʶˎʻʶˊʾʰ ˋˍʹ˄ 
ʶˉʽ̱̀ ʺ˃ʹ ˈˍʰ˄ ʱ˂˂ˇʽ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍˇ˄ ˇ˂ˇˁ˂ʹˊ˖ˍʽˋ˃ˈΣ ˉˇˎ ˋʷʲˇ˄ˍʰʽ ˍʹ 
ʵʽʰ˒ˇˊʶˍʽˁˈˍʹˍʰ ˍ˖˄ ʰˉˈ˕ʶ˖˄Φ 

ʂ˂ʶˌ ˇʽ ˉʰˊʰˉʱ˄˖ ˒ˊʱˋʶʽˌ ˋʰˌ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸˇˎ˄ ˍˇ˄ ˉˇ˂ʽˍʽˁˈ ʰˁˍʽʲʽˋ˃ˈ ˍ˖˄ 
ˁ˂ʽ˃ʰˉʶˋˍʰ˂˃ʷ˄˖˄ ˁʰʽ ʶʾ˄ʰʽ ˍˇ ʰˁˊʽʲ˗ˌ ʰ˄ˍʾʻʶˍˇ ˍˇˎ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ 
ʵʽʰ˂ˈʴˇˎΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʻʰ ʰˉˇ˒ˏʴ˖ ˉʶˊʰʽˍʷˊ˖ ˋˎ˄ʰ˄ˍʺˋʶʽˌ ˃ʰʸʾ ˋʰˌΦ ɮ˄ 
ʷ˔ʶˍʶ ʶ˂ʱ˔ʽˋˍˇ ˋʶʲʰˋ˃ˈ ʴʽʰ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˁʰʽ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˉˇˎ 
ˉˊˇˋˉʰʻˇˏ˄ ˄ʰ ˍʹ˄ ˎˉʹˊʶˍʺˋˇˎ˄Σ ʅʆɮɾɮʆɶʅʆɳ ˄ʰ ˃ʶ ʶ˄ˇ˔˂ʶʾˍʶ ˃ʶ ˍʰ 
ˉˇ˂ʽˍʽˁʱ ˎˉˇˁʽ˄ˇˏ˃ʶ˄ʰΣ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍˇ˄ ʰˁˍʽʲʽˋ˃ˈΣ ˋ˔ˈ˂ʽʱ ˋʰˌΦ 

ɮ˄ ˇʽ ʶˊʴʰˋʾʶˌ ˃ˇˎ ʺˍʰ˄ ˂ʱʻˇˌΣ ʵʶ˄ ʻʰ ʰ˄ʹˋˎ˔ˇˏˋʰˍʶ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʰ˄Φ 
ʃˇ˂˂ʷˌ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ʶˌ ʶˊʴʰˋʾʶˌ ʶʾ˄ʰʽ ˂ʱʻˇˌ ˁʰʽ ˁʰ˄ʶʾˌ ʵʶ˄ ʶ˄ʵʽʰ˒ʷˊʶˍʰʽΦ ʁʽ 
ʰ˄ʹˋˎ˔ʾʶˌ ˋʰˌ ˁʰʽ ˍʰ ˉˇ˂ʽˍʽˁʱ ˎˉˇˁʽ˄ˇˏ˃ʶ˄ʰΣ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍˇ˄ ʰˁˍʽʲʽˋ˃ˈΣ 
ˋ˔ˈ˂ʽʱ ˋʰˌ ʰˉˇˍʶ˂ˇˏ˄ ʷ˃˃ʶˋʹ ʰˉˈʵʶʽ˅ʹ ˍʹˌ ˇˊʻˈˍʹˍʰˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ˃ˇˎΦ 

https://www.researchgate.net/publication/385590387
https://www.researchgate.net/publication/385590387
https://www.researchgate.net/publication/382181309
https://www.researchgate.net/publication/382181309
https://www.researchgate.net/profile/David-Hagen
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ʆʰ ˋ˔ʷʵʽʰ ʴʽʰ ˍˇ˄ ˇ˂ˇˁ˂ʹˊ˖ˍʽˋ˃ˈΣ ˍʰ ˇˉˇʾʰ ˎˉˇˋˍʹˊʾʸʶˍʶ ˈˉ˖ˌ 
ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ ˒ˊʱˋʶʽˌ ˋʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ˉʶˍˏ˔ˇˎ˄Σ ʴʽʰˍʾ ʹ 
ˁ˂ʽ˃ʰ˒ʾʰ ˉˇˎ ˁʰˍʱˋˍˊ˖ˋʶ ˍʰ ˋ˔ʷʵʽʰ ˁʰʽ ˍʰ ˎˉˇˋˍʹˊʾʸʶʽ ʶʾ˄ʰʽ ˉˇ˂ˏ ʽˋ˔ˎˊʺΦ 

ɮ˂˂ʱ ʵʶ˄ ʻʰ ˁʰˍʰ˒ʷˊʶˍʶ ˄ʰ ˃ʶ ˒ʽ˃˗ˋʶˍʶΦ ɶ ˉˎ˅ʾʵʰ ˃ˇˎ ʶʾ˄ʰʽ ˉˇ˂ˏ ˋˍʰʻʶˊʺ 
ˁʰʽ ˃ˇˎ ʶˉʽˍˊʷˉʶʽ ˄ʰ ʰ˄ˍʽˋˍʰʻ˗ ˋʶ ʰˎˍʱ ˍʰ ˋ˔ʷʵʽʰΥ 

¶ ʃʰˊˊʹˋʾʰ ʴˊ ɹ˖ʴʶ ˔ˊ˗˃ʶ˄ˇˌ ˒ˎˋʽˇ˂ˇʴ˄ ˔ˊʹˋ˃˖ʵʶ˄ ˍ 
ˋˎ˃˒ʷˊˇ˄ˍʰ ˉˋʽ˄ ˄ʻˊ˗ˉˇʽˌ ˃˂˂ˇ˄ ˄ ʲˇˎ˂ˇʾ˃ʽ˄Σ ˁ˄ ˃ʹʵʶˌ 
˃ʷ˂˂ ̀ ˎ˄ʺˋʶʽ˄Σ  ̀ ˎʴˁʰˍʰˍʽʻʷ˃ʶ˄ˇˌ ˍˇˌ ʵˈ˅ʰʽˌ ˁʰˊˉˇˋʻʰʽ ˍ˄ 
ˉˎˁ˄˄ ˉʰˊʰˉʾˉˍˇ˄ˍʰ ˉʰˊ ̱ ˄ ˉˇ˂˂˄ ̄ʰʽ˄ˇ˄Φ ώɼʰʻ˗ˌ ˃ʶ˂ʶˍ˗ ˍʹ 
˒ˏˋʹΣ ʻʰ ˉˊˇˍʽ˃ˇˏˋʰ ˄ʰ ˂ʷ˖ ˃ʶ ˉʰˊˊʹˋʾʰ ˍʹ˄ ʰ˂ʺʻʶʽʰ ʴʽʰ ˈΣˍʽ ʶʾ˄ʰʽ 
˖˒ʷ˂ʽ˃ˇ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΣ ʰˁˈ˃ʹ ˁʽ ʰ˄ ʵʶ˄ ˍʹ˄ 
ˁʰˍʰ˂ʰʲʰʾ˄ʶʽ ˁʰ˄ʶʾˌΣ ˉʰˊʱ ˄ʰ ˋˎ˃˃ˇˊ˒˗˄ˇ˃ʰʽ ˃ʶ ˍʹ ʵʹ˃ˇ˒ʽ˂ʺ 
ʴ˄˗˃ʹ ˁʰʽ ˄ʰ ˁʶˊʵʾʸ˖ ʷˍˋʽ ˍˇ˄ ˋˎ˄ʶ˔ʺ ʷˉʰʽ˄ˇ ˍ˖˄ ˉˇ˂˂˗˄Φϐ 
(ɳˉʾˁˇˎˊˇˎ ʃˊˇˋ˒˗˄ʹˋʽˌ, 29). 

¶ ʃʶˊˉʰˍ˗˄ˍʰˌ ʰˉˈ ʰ˂ʺʻʶʽʰ ˋʶ ʰ˂ʺʻʶʽʰΣ ˍʽ ˃ˉˇˊʶʾ ˄ʰ ˋʶ ˁʰˍʰˋˍˊʷ˕ʶʽΤ 
(Kabir, https://www.himalayanacademy.com/media/books/the-
mystic-mind-and-music-of-kabir_ei/web/toc.html). 

¶ ˁ  hɹ ˄˗ˋʶˋʻʶ ˍ˄ ˂ʺʻʶʽʰ˄Σ ˁʰ  ˂ʺʻʶʽʰ ˂ʶˎʻʶˊ˗ˋʶʽ ˃ˌ όɹʹˋˇˏˌ 
ʋˊʽˋˍˈˌ ˁʰˍʱ ɹ˖ʱ˄˄ʹ˄ уΥонύϐΦ 

Імн ʆʶˍʱˊˍʹ у ɹʰ˄ˇˎʰˊʾˇˎ нлнрΣ лпΥнм τ ̀ ˔ˈ˂ʽˇ ʰˉˈ Demetris Koutsoyiannis 

David L. Hagen, 

ɳʵ˗ ˁʰʽ ˔ˊˈ˄ʽʰΣ ˁʱˉˇʽˇʽ ʰˉˈ ʶ˃ʱˌ ʰʴ˖˄ʾʸˇ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʶ˂ʶˎʻʶˊʾʰ ˍʹˌ 
ʷˁ˒ˊʰˋʹˌ ˁʰʽ ʶ˄ʱ˄ˍʽʰ ˋˍˇˎˌ ʶʴˁ˂ʽ˃ʰˍʾʶˌ ˉˇˎ ʰˉˇˁʰ˂ˇˏ˄ ˍʹ˄ ʰ˂ʺʻʶʽʰ 
ˉʰˊʰˉ˂ʹˊˇ˒ˈˊʹˋʹΣ ˂ˇʴˇˁˊʾ˄ˇˎ˄ ˈΣˍʽ ʰ˄ˍʽˍʾʻʶˍʰʽ ˋˍʹ˄ ʰˍʸʷ˄ˍʰ ˍˇˎˌ ˁʰʽ 
˒ʽ˃˗˄ˇˎ˄ ˈˋˇˎˌ ˍˇ˂˃ˇˏ˄ ˄ʰ ˂ʷ˄ʶ ˍʹ˄ ʰ˂ʺʻʶʽʰΦ 

ʆ˗ˊʰ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʷ˔ˇˎ˃ʶ ˄ʷˇˎˌ ˋˎ˃˃ʱ˔ˇˎˌΣ ʰˎˍˇˏˌ ˉˇˎ ˁʱˉˇˍʶ ʺˍʰ˄ ˇʽ 
ʰˊ˔ʽ˂ˇʴˇˁˊʽˍʷˌΦΦΦ ʃʰˊʰˁˇ˂ˇˏʻʹˋʰ ˍˇ ʲʾ˄ˍʶˇ ˍˇˎ ½ǳŎƪŜǊōŜǊƎ ˃ʶ ʷˁˉ˂ʹ˅ʹΥ 

 

Courageous Discourseϰ with Dr. Peter McCullough & John Leake 
Zuckerberg Announces Restoration of Free Expression  
Read more 
a year ago · 166 likes · 102 comments · John Leake 

https://www.himalayanacademy.com/media/books/the-mystic-mind-and-music-of-kabir_ei/web/toc.html
https://www.himalayanacademy.com/media/books/the-mystic-mind-and-music-of-kabir_ei/web/toc.html
https://www.researchgate.net/profile/Demetris-Koutsoyiannis
https://www.researchgate.net/profile/David-Hagen?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlQ29udGVudCJ9fQ
https://petermcculloughmd.substack.com/p/zuckerberg-announces-restoration?utm_source=substack&utm_campaign=post_embed&utm_medium=web
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ɣʅ ɻʉ ʝʇɻ ʝʎɻ ʌʅʎʐʀʞɻʐʀ ɾʅɻ ʐʋ #/ς ʙʐɻʉ ʇʗʃʋʏȠ 

ɮ˄ʰˉʰˊʰʴ˖ʴʺ ʲʾ˄ˍʶˇ ˍˇˎ wƻōƛƴ IƻǊǎƭŜȅ 

 Demetris Koutsoyiannis Jan 12, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ h ʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅˍʹ ˋʹ˃ʶˊʽ˄ʺ ˉʶˊʽʺʴʹˋʺ ˃ˇˎ ˋˍˇ ʵʽʰʵʾˁˍˎˇ ˍˎ˔ʰʾʰ ʷˉʶˋʰ ˉʱ˄˖ ˋʶ ʷ˄ʰ ˔ʻʶˋʽ˄ˈ ʲʾ˄ˍʶˇ ˍˇˎ 
wƻōƛƴ IƻǊǎƭŜȅ ˉˇˎ ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ʶˊʴʰˋʾʶˌ ˃ˇˎΦ ɳ˄ˍˎˉ˖ˋʽʱˋˍʹˁʰ ˃ʶ ˍˇ˄ ʰˉ˂ˈΣ ˖ˊʰʾˇ ˁʰʽ 
ˉʶʽˋˍʽˁˈ ˍˊˈˉˇ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶʽ ˍʰ ʶˎˊʺ˃ʰˍʱ ˃ˇˎΣ ˁʰʽ ˉˊˇ˔˖ˊʶʾ ˉʷˊʰ ʰˉΩ ʰˎˍʱΣ ˋˍˇ ˍʽ 
ˋʹ˃hʾ ˄ˇˎ˄Σ ˃ˈ˂ʽˌ ˋʶ у ˂ʶˉˍʱΦ 

ɲʶ˄ ʴ˄˗ˊʽʸʰ ˍˇ˄ wƻōƛƴ IƻǊǎƭŜȅΣ ʰ˂˂ʱ ˍˇ ʲʾ˄ˍʶˇ ˃ˇˎ ˁʾ˄ʹˋʶ ˍʹ˄ ˉʶˊʽʷˊʴʶʽʰ ˁʰʽ ʲˊʺˁʰ ˁʱˉˇʽʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ʵʾ˄ʶʽ ˇ ʾʵʽˇˌ ʴʽʰ ˍˇ˄ ʶʰˎˍˈ ˍˇˎ.  

ʆˇ ʲʾ˄ˍʶˈ ˍˇˎ ʶʾ˄ʰʽ ˍʽ˃ʺ ʴʽʰ ˃ʷ˄ʰ ˁʰʽ ˍˇˎ ʶʾ˃ʰʽ ʶˎʴ˄˗˃˖˄Φ  

ɳ˄ʹ˃ʷˊ˖ˋʹ нлнр-01-15Υ ɮˁˇ˂ˇˎʻʶʾ ˍˇ ʲʾ˄ˍʶˇ ˋˍʰ ʰʴʴ˂ʽˁʱ ˃ʶ ʶ˂˂ʹ˄ʽˁˇˏˌ ˎˉˈˍʽˍ˂ˇˎˌ 
όʶˉʽ˃ʷ˂ʶʽʰ ʅˍʰˏˊˇˎ ɮ˂ʶ˅ʰ˄ʵˊʺ ˉˇˎ ˍˇ˄ ʶˎ˔ʰˊʽˋˍ˗ ʻʶˊ˃ʱύΦ 

 

ɶ ˋ˔ʶˍʽˁʺ ˋʶ˂ʾʵʰ youtube ʵʾ˄ʶʽ ˍʹ˄ ʶ˅ʺˌ ˉʶˊʽʴˊʰ˒ʺ ˍˇˎ ʲʾ˄ˍʶˇ ˋˍʰ ʰʴʴ˂ʽˁʱ ˃ʶ ʵʽˁʺ ˃ˇˎ 
˃ʶˍʱ˒ˊʰˋʹ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱΦ ʅˍˇ ˍʷ˂ˇˌ ˍʹˌ ˉʶˊʽʴˊʰ˒ʺˌ ˎˉʱˊ˔ʶʽ ˍˇ ˁˇˎ˃ˉʾ ά{Ƙƻǿ ǘǊŀƴǎŎǊƛǇǘέΣ 
ˉˇˎ ˉʰˍ˗˄ˍʰˌ ˍˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˇ ˁʶʾ˃ʶ˄ˇ ˋˍʰ ʰʴʴ˂ʽˁʱΦ  

ʆˇ ζʆʽ ʻʰ ʴʽ˄ˈˍʰ˄ ʰ˄ ˈ˂ʰ ˈˋʰ ˉʽˋˍʶˏʰˍʶ ʴʽʰ ˍˇ /hі ʺˍʰ˄ ˂ʱʻˇˌΤη ʵʽʶʽˋʵˏʶʽ 
ʲʰʻʽʱ ˋʶ ˃ʽʰ ʰˉˈ ˍʽˌ ˉʽˇ ˉˊˇˁ˂ʹˍʽˁʷˌ ʰ˃˒ʽˋʲʹˍʺˋʶʽˌ ˍˇˎ ˁˎˊʾʰˊ˔ˇˎ 
ʰ˒ʺʴʹ˃ʰˍˇˌ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ ɱʽʰ ʵʶˁʰʶˍʾʶˌΣ ˃ʰˌ ʷ˂ʶʴʰ˄ ˈˍʽ ˍˇ ʰ˄ʻˊ˖ˉˇʴʶ˄ʷˌ /hі 
ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ʰʽˍʾʰ ˍʹˌ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹΣ ˇʵʹʴ˗˄ˍʰˌ ˋʶ 
ʰˉˇˁʰ˂ˎˉˍʽˁʷˌ ˉˇ˂ʽˍʽˁʷˌ ˁʰʽ ʵʽʰ˃ˇˊ˒˗˄ˇ˄ˍʰˌ ˉʰʴˁˈˋ˃ʽʶˌ ʰˍʸʷ˄ˍʶˌΦ ʆʽ ʴʾ˄ʶˍʰʽ 
ˈ˃˖ˌ ʰ˄ ʰˎˍʺ ʹ ʻʶ˃ʶ˂ʽ˗ʵʹˌ ˉʶˉˇʾʻʹˋʹ ʶʾ˄ʰʽ ʶˋ˒ʰ˂˃ʷ˄ʹΤ  

ɮˎˍʺ ʹ ˍʰʽ˄ʾʰ ʶ˅ʶˊʶˎ˄ʱ ˍʹ˄ ˉˊ˖ˍˇˉˇˊʽʰˁʺ ʷˊʶˎ˄ʰ ˍˇˎ ˁʰʻʹʴʹˍʺ ɲʹ˃ʺˍˊʹ 
ɼˇˎˍˋˇʴʽʱ˄˄ʹΣ ˇ ˇˉˇʾˇˌ ˎˉˇˋˍʹˊʾʸʶʽ ˈˍʽ ʹ ʰˏ˅ʹˋʹ ˍ˖˄ ʶˉʽˉʷʵ˖˄ /hі ʵʶ˄ ʶʾ˄ʰʽ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/what-if-everything-you-thought-about
https://climath.substack.com/p/what-if-everything-you-thought-about
http://www.robinhorsley.com/mystory.html
https://www.youtube.com/watch?v=R_uq5Bh8UJ8
https://substack.com/@demetriskoutsoyiannis
https://www.youtube.com/watch?v=nkwgGHFT9XI
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ʹ ʰʽˍʾʰ ˍʹˌ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ʰ˂˂ʱ ʹ ˋˎ˄ʷˉʶʽʱ ˍʹˌΦ 
ʇˉˇˋˍʹˊʽʸˈ˃ʶ˄ʰ ʰˉˈ ʽˋˍˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˎˊʺ˄˖˄ ˉʱʴˇˎ ˁʰʽ ˒ˎˋʽˁʷˌ 
ʵʽʶˊʴʰˋʾʶˌΣ ˍʰ ʶˎˊʺ˃ʰˍʱ ˍˇˎ ʶʴʶʾˊˇˎ˄ ˋˇʲʰˊʱ ʶˊ˖ˍʺ˃ʰˍʰ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 
ʰˉ˂ˇʿˁʺ ʽˋˍˇˊʾʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˃ʰˌ ˍʰˀʸˇˎ˄ ʶʵ˗ ˁʰʽ ˔ˊˈ˄ʽʰΦ ɶ ˍʰʽ˄ʾʰ ʶ˅ʶˍʱʸʶʽ 
ˍʽˌ ˒ˎˋʽˁʷˌ ʶˁˉˇ˃ˉʷˌ /hі ʰˉˈ ˍˇˎˌ ˖ˁʶʰ˄ˇˏˌ ˁʰʽ ˍʹ˄ ʰˉˇˋˏ˄ʻʶˋʹ ˍʹˌ ʸ˖ʺˌ 
ˍ˖˄ ˒ˎˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ фс҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎΣ ʰ˒ʺ˄ˇ˄ˍʰˌ ˍʹ˄ 
ʰ˄ʻˊ˗ˉʽ˄ʹ ˋˎ˄ʶʽˋ˒ˇˊʱ ˃ˈ˂ʽˌ ˋˍˇ п҈Φ ɮ˃˒ʽˋʲʹˍʶʾ ˍʽˌ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ 
ˉʰˊʰʵˇ˔ʷˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˊˈ˂ˇ ˍˇˎ /hі ˖ˌ ʰʶˊʾˇˎ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰʽ ʻʷˍʶʽ 
ˎˉˈ ʰ˃˒ʽˋʲʺˍʹˋʹ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ˉˇ˂ʽˍʽˁ˗˄ bŜǘ ½ŜǊƻΣ ˇʽ ˇˉˇʾʶˌ 
ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˁˇˋˍʾˋˇˎ˄ ʷ˖ˌ ˁʰʽ мрл ˍˊʽˋʶˁʰˍˇ˃˃ˏˊʽʰ ʵˇ˂ʱˊʽʰ ˃ʷ˔ˊʽ ˍˇ 
нлрлΦ ʆʽ ʻʰ ʴʽ˄ˈˍʰ˄ ʰ˄ ˍʰ ˁʶ˒ʱ˂ʰʽʰ ʰˎˍʱ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʵʰˉʰ˄ʹʻˇˏ˄ 
ˁʰ˂ˏˍʶˊʰ ʴʽʰ ˍˇ˄ ˃ʶˍˊʽʰˋ˃ˈ ˍ˖˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ʺ ʴʽʰ 
ˍʹ˄ ʶ˅ʱ˂ʶʽ˕ʹ ˍʹˌ ˒ˍ˗˔ʶʽʰˌ ˁʰʽ ˍ˖˄ ʰˋʻʶ˄ʶʽ˗˄Τ  

ɲʶ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ʱˊ˄ʹˋʹ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ʰ˂˂ʱ ʴʽʰ ˃ʽʰ ʷˁˁ˂ʹˋʹ ˄ʰ 
ʶ˅ʶˍʱˋˇˎ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˉˇˎ ˇʵʹʴʶʾ ˋʶ ˃˄ʹ˃ʶʽ˗ʵʹ ˂ʺ˕ʹ ʰˉˇ˒ʱˋʶ˖˄Φ 
ɳˉʽ˂ˏˇˎ˃ʶ ˍˇ ˋ˖ˋˍˈ ˉˊˈʲ˂ʹ˃ʰ ʺ ʰˉ˂˗ˌ ʰˁˇ˂ˇˎʻˇˏ˃ʶ ˃ʽʰ ʰ˒ʺʴʹˋʹ ˉˇˎ 
˖˒ʶ˂ʶʾ ˂ʾʴˇˎˌ ˃ʶ ʰˋˏ˂˂ʹˉˍˇ ˁˈˋˍˇˌΤ 

7 ʅ˔ˈ˂ʽʰ 

 ɰʰˋʾ˂ʶʽˇˌ ɵˇ ˁˇˌ  Jan 12, 2025 

ʅˎʴ˔ʰˊʹˍʺˊʽʰΗ ɾʽʰ ˉˊ˗ˍʹ ʰ˄ˍʰ˃ˇʽʲʺ ˍʹˌ ˃ʰˁˊˈ˔ˊˇ˄ʹˌ ʶˊʴʰˋʾʰˌ ˋˇˎΗ ɽˎˉʱ˃ʰʽ ˉˇˎ ˋˍʹ 
˔˗ˊʰ ˃ʰˌ ˇʽ ʶˊʴʰˋʾʶˌ ˋˇˎ ˃ʷ˄ˇˎ˄ ˉʰˊʰ˃ʶ˂ʹ˃ʷ˄ʶˌΦ  

« ˃˄ ˂ʷʴ˖ ˃˄  ̱ ʽ ˇʵʶʾˌ ˉˊˇ˒ʺˍʹˌ ʵʶˁˍˌ ̀ˍʽ˄ ˄ ˍ ˉʰˍˊʾʵʽ ʰˍ η̌ ˁʰˍʱ ɽˇˎˁʱ˄ όʵ˘ 
24). 

 Demetris Koutsoyiannis Jan 12, 2025 

ɳˎ˔ʰˊʽˋˍ˗Σ ɰʰˋʾ˂ʹΗ  

ɶ ɳ˂˂ʱʵʰ ʷ˔ʶʽ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌΦ ʅˍʹ ʻʶˍʽˁʺ ˉ˂ʶˎˊʱΣ ʰ˒ʺ˄ʶʽ ʶ˂ʶˎʻʶˊʾʶˌ ˄ʰ ˋˁʶ˒ˍʶʾˌ ˁʰʽ ˄ʰ 
ʶˊʶˎ˄ʺˋʶʽˌΦ όɯ˄ʻˊ˖ˉˇʽ ˉˇˎ ˂ʷ˄ʶ ˉʰˊˈ˃ˇʽʰ ˉˊʱʴ˃ʰˍʰ ˃ʶ ˃ʷ˄ʰ ˋˍʽˌ ɶʃɮ ʺ ˍʹ˄ ɮˎˋˍˊʰ˂ʾʰ 
ʰˉˇ˂ˏˇ˄ˍʰʽ ʰˉϥ ˍʹ ʵˇˎ˂ʶʽʱ ˍˇˎˌύΦ ʅˍʹ˄ ʰˊ˄ʹˍʽˁʺ ˉ˂ʶˎˊʱΣ ˇʽ ɴ˂˂ʹ˄ʶˌ ʶʾ˄ʰʽ ˉʰʴˁˈˋ˃ʽˇʽ 
ˉˊ˖ˍʰʻ˂ʹˍʷˌ ˋˍʹ˄ ʰ˒ˇ˃ˇʾ˖ˋʹ ˍˇˎ ʰ˒ʹʴʺ˃ʰˍˇˌ ˁʰʽ ˍˇˎ ˍˊˈ˃ˇˎ ˉˇˎ ʶˁˉʷ˃ˉʶˍʰʽ ʰˉϥ ˍʹ˄ 
ˁ˂ʽ˃ʰ˒ʾʰΦ όɰ˂Φ ʵʽʰ˒Φ о ˋˍʹ˄ ˉʰˊˇˎˋʾʰˋʺ ˃ˇˎΥ ʆʰ˅ʾʵʽ ˋˍˇ ˁ˂ʾ˃ʰΣ ˍʹ˄ ˎʵˊˇ˂ˇʴʾʰ ˁʰʽ ˍʹ ʸ˖ʺ ˋʶ 
ʷ˄ʰ˄ ˉ˂ʰ˄ʺˍʹ ʹ˂ʽˁʾʰˌ пΦр ʵʽˋʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʶˍ˗˄Σ   
https://www.itia.ntua.gr/el/docinfo/2036/) 

 Ariane Jan 12, 2025 

King James Bible has: Verily I say unto you, No prophet is accepted in his own country. 

I think there was a mistake in your translation which, unfortunately, has meant the meaning 
has got lost.  

 Demetris Koutsoyiannis  Jan 13, 2025 

Thanks for your comment, Ariane! ώɳˎ˔ʰˊʽˋˍ˗ ʴʽʰ ˍˇ ˋ˔ˈ˂ʽˈ ˋˇˎΣ ɮˊʽʰ˄ʺϐ 

https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85795398
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85797560
https://www.itia.ntua.gr/el/docinfo/2036/
https://substack.com/profile/83085025-ariane?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85811034
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85900288
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
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[Two words in relation to the comment of Vassilis to which you reply] ɲˎˇ ˂ˈʴʽʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ 
ˍˇ ˋ˔ˈ˂ʽˇ ˍˇˎ ɰʰˋʾ˂ʹ ˋˍˇ ˇˉˇʾˇ ʰˉʰ˄ˍʱˌΦ 

The Gospel of Luke was originally written in Greek (Koine) and Vassilis quoted the original 
Greek text. ώʆˇ ɳˎʰʴʴʷ˂ʽˇ ˍˇˎ ɽˇˎˁʱ ʴˊʱ˒ˍʹˁʶ ʰˊ˔ʽˁʱ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ όˋˍʹ˄ ɼˇʽ˄ʺύ ˁʰʽ ˇ 
ɰʰˋʾ˂ʹˌ ˉʰˊʷʻʶˋʶ ˍˇ ˉˊ˖ˍˈˍˎˉˇ ʶ˂˂ʹ˄ʽˁˈ ˁʶʾ˃ʶ˄ˇϐΦ 

King James Bible was a translation from Greek and Latin, so, if the meaning was lost, that 
would be a problem of the King James Bible translation. But I do not see a distortion of the 
meaning ώɶ ɰʾʲ˂ˇˌ ˍˇˎ ɰʰˋʽ˂ʽʱ ʆʸʷʽ˃ˌ ʺˍʰ˄ ˃ʽʰ ˃ʶˍʱ˒ˊʰˋʹ ʰˉˈ ˍʰ ʶ˂˂ʹ˄ʽˁʱ ˁʰʽ ˍʰ ˂ʰˍʽ˄ʽˁʱΣ 
ˇˉˈˍʶΣ ʰ˄ ˔ʱʻʹˁʶ ˍˇ ˄ˈʹ˃ʰΣ ʰˎˍˈ ʻʰ ʺˍʰ˄ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˃ʶˍʱ˒ˊʰˋʹˌ ˍʹˌ ɰʾʲ˂ˇˎ ˍˇˎ ɰʰˋʽ˂ʽʱ 
ʆʸʷʽ˃ˌΦ ɮ˂˂ʱ ʵʶ˄ ʲ˂ʷˉ˖ ʵʽʰˋˍˊʷʲ˂˖ˋʹ ˍˇˎ ˄ˇʺ˃ʰˍˇˌΦϐ 

In any case, I'm not playing the prophet, so the saying doesn't apply to me. Recall that St. 
Basilius Caesariensis distinguished a prophet from a stochastes. See the epigram at 
https://klimath.substack.com/p/3 ώʅʶ ˁʱʻʶ ˉʶˊʾˉˍ˖ˋʹΣ ʶʴ˗ ʵʶ˄ ˍˇ ˉʰʾʸ˖ ˉˊˇ˒ʺˍʹˌΣ ˇˉˈˍʶ 
ʵʶ˄ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋʶ ˃ʷ˄ʰ ˍˇ ˊʹˍˈΦ ʇˉʶ˄ʻˎ˃ʾʸ˖ ˈˍʽ ˇ ɯʴʽˇˌ ɰʰˋʾ˂ʶʽˇˌ ʵʽʷˁˊʽ˄ʶ ˍˇˎˌ ˉˊˇ˒ʺˍʶˌ 
ʰˉϥ ˍˇˎˌ ˋˍˇ˔ʰˋˍʷˌΦ ɲʶˌ ˍˇ ʶˉʾʴˊʰ˃˃ʰ ˋˍˇ https://klimath.substack.com/p/3]. 

 Panayotis C. Yannopoulos Jan 13, 2025 

ɲʹ˃ʺˍˊʹΣ ˋˎʴ˔ʰˊʹˍʺˊʽʰΗ ɶ ʵˇˎ˂ʶʽʱ ˋˇˎ ʰˊ˔ʾʸʶʽ ˄ʰ ʵʽʰʵʾʵʶˍʰʽ ˋˍˇ ʶˎˊˏ ˁˇʽ˄ˈ ˁʰʽ ʰˎˍˈ ʶʾ˄ʰʽ 
˃ʶʴʱ˂ʹ ʶˉʽˍˎ˔ʾʰΦ ʂˍʰ˄ ʶ˄ʹ˃ʶˊ˖ʻˇˏ˄ ˇʽ ˉˇ˂ʾˍʶˌΣ ʻʰ ˉʱ˕ˇˎ˄ ˍʰ ˍˊ˖ˁˍʽˁʱ ˄ʰ ˂ʹˋˍʶˏˇˎ˄ ˍʽˌ 
ˇʽˁˇ˄ˇ˃ʾʶˌ ˍˇˎˌ ˃ʷˋ˖ ˍ˖˄ ˁˊʰˍ˗˄Φ  

 Demetris Koutsoyiannis Jan 13, 2025 

ʃʰ˄ʰʴʽ˗ˍʹΣ ˎˉˈ˔ˊʶˇˌ ʴʽʰ ˍʹ˄ ˎˉˇˋˍʺˊʽ˅ʺ ˋˇˎΗ 

 Ariane Jan 13, 2025 

The issue is with Google algorithms which are translating the Greek of the Comments here 
into English for my benefit, and, in the case of the St. Luke quotation, getting it wrong! The 
King James Bible quotation which I gave is correct: Verily I say unto you, No prophet is 
accepted in his own country. But the version that Google Translate gave me of what Vasilis 
wrote is wrong. I appreciate the difference between the prophet and the stochastic! And 
neither should depend on what Google says! 

https://klimath.substack.com/p/3
https://klimath.substack.com/p/3
https://substack.com/profile/268812477-panayotis-c-yannopoulos?utm_source=comment
https://substack.com/profile/268812477-panayotis-c-yannopoulos?utm_source=comment
https://substack.com/profile/268812477-panayotis-c-yannopoulos?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85844360
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85900341
https://substack.com/profile/83085025-ariane?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=substack-feed-item
https://klimath.substack.com/p/co2/comment/85911215
https://substack.com/profile/268812477-panayotis-c-yannopoulos?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/83085025-ariane?utm_source=comment
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ɩʘʒʐʀʅ ʙ ɻʉʀɼɻʚʉʀʅ ʂ ɼʍʋʔʙȠ 

ʁ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˋˍʰ ˉʰʴˁˈˋ˃ʽʰ ˃ˇˍʾʲʰ ˍ˖˄ 
ˁʰˍʰˁˊʹ˃˄ʽˋ˃ʱˍ˖˄ 

 Demetris Koutsoyiannis Jan 14, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅˍʹ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱˊˍʹˋʹ ʻʷ˂˖ ˄ʰ ʴʽˇˊˍʱˋ˖ ʷ˄ʰ ʲʽʲ˂ʽʰˊʱˁʽ ό{ǇŜŎƛŀƭ wŜǇƻǊǘύ ˍʹˌ ˋˎ˄ʰʵʷ˂˒ˇˎ 
˃ˇˎ ɸʶʰ˄˗ˌ όɯ˄ˎˌύ ɶ˂ʽˇˉˇˏ˂ˇˎ ˁʰʽ ʵʽˁˈ ˃ˇˎΣ ˍˇ ˇˉˇʾˇ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ˉˊˇ˔ʻʷˌΥ 

T. Iliopoulou, and D. Koutsoyiannis, Have Rainfall Patterns Changed? A Global 
Analysis of Long-Term Rainfall Records and Re-Analysis Data, 47 pages, SR 
306, The Heritage Foundation, Washington, DC, USA, 2025. 

[ɴ˔ˇˎ˄ ʰ˂˂ʱ˅ʶʽ ˍʰ ˃ˇˍʾʲʰ ʲˊˇ˔ˈˉˍ˖ˋʹˌΤ ɾʽʰ ˉʰʴˁˈˋ˃ʽʰ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ 
˃ʰˁˊˇ˔ˊˈ˄ʽ˖˄ ˁʰˍʰʴˊʰ˒˗˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˁʰʽ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ] 

ɶ ɸʶʰ˄˗ ʶʾ˄ʰʽ ˉˊ˗ʹ˄ ˒ˇʽˍʺˍˊʽʱ ˃ˇˎΣ ʹ ˇˉˇʾʰ ʷˁʰ˄ʶ ˍʹ ʵʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺ ˍʹˌ ˃ʶ ʻʷ˃ʰ 
άStochastic investigation of hydrological extremes: influence of temporal variability and 
dependenceέ ώʅˍˇ˔ʰˋˍʽˁʺ ʵʽʶˊʶˏ˄ʹˋʹ ˎʵˊˇ˂ˇʴʽˁ˗˄ ʰˁˊˇˍʱˍ˖˄Υ ʶˉʾʵˊʰˋʹ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ 
˃ʶˍʰʲ˂ʹˍˈˍʹˍʰˌ ˁʰʽ ʶ˅ʱˊˍʹˋʹˌϐΣ ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ʰˎˍˈ ˉˇˎ ʰ˄ʰ˂ˏʶˍʰʽ ˋˍˇ 
ʲʽʲ˂ʽʰˊʱˁʽΦ 

ʆˇ ʲʽʲ˂ʽʰˊʱˁʽ ʷ˔ʶʽ ˍʹ˄ ʰˁˈ˂ˇˎʻʹ ˉʶˊʾ˂ʹ˕ʹΥ 

ɳ˄ ˃ʷˋ˖ ʰ˄ʹˋˎ˔ʽ˗˄ ʴʽʰ ˍʹ˄ ʶ˄ˍʰˍʽˁˇˉˇʾʹˋʹ ˍˇˎ ˎʵˊˇ˂ˇʴʽˁˇˏ ˁˏˁ˂ˇˎ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ˍʹˌ ʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹΣ ʰˎ˅ʱ˄ʶˍʰʽ ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˉˊˇˋˇ˔ʺ ˋˍʹ 
ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˁʰʽ ˍ˖˄ ʰˁˊʰʾ˖˄ ˍʽ˃˗˄ ˍˇˎˌΦ ɾʶ ˍʹ ˔ˊʺˋʹ 
˃ʰˁˊˇ˔ˊˈ˄ʽ˖˄ ˋʶʽˊ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʹ˃ʶʽʰˁʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉˇˎ ˁʰ˂ˏˉˍˇˎ˄ 
ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ мрл ʷˍʹ ʴʽʰ ˍʽˌ ˃ʷʴʽˋˍʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ 
нлл ʷˍʹ ʴʽʰ ˍʽˌ ˋˎ˄ˇ˂ʽˁʷˌ ʶˍʺˋʽʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˁʰʻ˗ˌ ˁʰʽ ˉˊˇʿˈ˄ˍ˖˄ 
ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˉˇˎ ˁʰ˂ˏˉˍˇˎ˄ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ˎʵˊˈʴʶʽˇΣ 
ʵʽʶˊʶˎ˄˗˄ˍʰʽ ˇʽ ˉʰʴˁˈˋ˃ʽʶˌ ˍʱˋʶʽˌ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˁʰʽ ʰˁˊʰʾ˖˄ 
ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Φ ʁʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˔ˊˇ˄ʽˁʺ ˁʰʽ 
ˎˉʶˊʵʶˁʰʶˍʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ʶˁʶʾ˄ʹ ˃ʽʰˌ ˁʰʻʰˊʱ ˍˎ˔ʰʾʰˌ 
ʵʽʶˊʴʰˋʾʰˌΣ ˔˖ˊʾˌ ˈ˃˖ˌ ˋˎˋˍʹ˃ʰˍʽˁˈ ˃ˇˍʾʲˇΦ ʁʽ ʵʽʰ˒ˇˊʷˌ ˁʰˍʱ ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ 
ʷ˄ˍˇ˄ʶˌΣ ˃ʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˎ˅ʹ˃ʷ˄ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ 
ˍ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˁʰʽ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʶˌ ʰ˂˂ʰʴʷˌΣ ʶ˄˗ ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ 
˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˋˍʰʻʶˊˈˍʹˍʰΦ ʆʰ ʶˎˊʺ˃ʰˍʰ ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽ ˇʽ 
ˉʰʴˁˈˋ˃ʽʶˌ ˍʱˋʶʽˌ ˁʰʽ ˇʽ ʰˁˊʰʾʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʵʶ˄ ʶˎʻˎʴˊʰ˃˃ʾʸˇ˄ˍʰʽ ˃ʶ ˃ʽʰ 
ˉʰʴˁˈˋ˃ʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰˉˇʵˇʻʶʾ ˋʶ ʷ˄ʰ˄ ˃ˈ˄ˇ 
ˉʰˊʱʴˇ˄ˍʰΣ ˈˉ˖ˌ ʹ ʰˏ˅ʹˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰΦ ɮˎˍˈ 
ˎˉˇʴˊʰ˃˃ʾʸʶʽ ˍʹ˄ ʰ˄ʱʴˁʹ ʴʽʰ ˋˍˇ˔ʰˋˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʰ˄ˍʾ ʴʽʰ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʷˌ 
ˉˊˇʲ˂ʷ˕ʶʽˌΣ ʴʽʰ ˍʽˌ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˉˊˇʲ˂ʷ˕ʶʽˌΦ 

ʆʰ ʲʰˋʽˁʱ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʶʾ˄ʰʽΥ 

https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://substack.com/@demetriskoutsoyiannis
https://climath.substack.com/p/does-rain-fall-or-rise
https://climath.substack.com/p/does-rain-fall-or-rise
https://www.itia.ntua.gr/en/docinfo/2521/
https://www.itia.ntua.gr/en/docinfo/2521/
https://www.itia.ntua.gr/en/docinfo/2521/
https://www.itia.ntua.gr/en/docinfo/2521/
https://www.itia.ntua.gr/en/docinfo/2521/
https://www.itia.ntua.gr/en/docinfo/2106/
https://www.itia.ntua.gr/en/docinfo/2106/
https://substack.com/@demetriskoutsoyiannis
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1. ʁʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˔ˊˇ˄ʽˁʺ 
˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˔˖ˊʾˌ ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ ˋˎˋˍʹ˃ʰˍʽˁˈ ˃ˇˍʾʲˇΦ ʁʽ 
ʴʶ˖ʴˊʰ˒ʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ʶʾ˄ʰʽ ʷ˄ˍˇ˄ʶˌΦ 

2. ʁʽ ˋˎ˄ˇ˂ʽˁʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʷ˔ˇˎ˄ ʰˎ˅ʹʻʶʾ ˋˍʹ ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺ ɮˋʾʰ 
ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʰ ˃ʶʽ˖ʻʶʾ ˋˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ ɮ˒ˊʽˁʺΣ ʶ˄˗ ˉʶˊʽˇ˔ʷˌ ˈˉ˖ˌ ʹ 
ɾʶˋˈʴʶʽˇˌ ʷ˔ˇˎ˄ ʵʽʰˍʹˊʺˋʶʽ ˁ˂ʽ˃ʰˍʽˁʺ ˋˍʰʻʶˊˈˍʹˍʰΦ 

3. ʃʰˊʱ ˍʽˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ʰˎˍʷˌΣ ʹ ˉʰʴˁˈˋ˃ʽʰ ˃ʷˋʹ ʹ˃ʶˊʺˋʽʰ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʽ ˍʰ ʰˁˊʰʾʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ʵʶ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ˋˎˋˍʹ˃ʰˍʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˎˉˇʴˊʰ˃˃ʾʸʶʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍʹˌ 
ˋˍˇ˔ʰˋˍʽˁʺˌ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹˌΦ 

ɶ ˁʰˍʰ˂ʹˁˍʽˁʺ ˉʰˊʱʴˊʰ˒ˇˌ ʶʾ˄ʰʽΥ 

ʍˌ ʶˁ ˍˇˏˍˇˎΣ ʹ ˉʰˊˇˏˋʰ ʶʽʵʽˁʺ ʷˁʻʶˋʹ ˁʰˍʰ˂ʺʴʶʽ ˋˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˇʽ 
ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ˁʰʽ ˃ʶʽ˗˄ˇ˄ˍʰʽ ʰˁʰ˄ˈ˄ʽˋˍʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ 
ʷ˄ˍˇ˄ʶˌ ˔ˊˇ˄ʽˁʷˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˁʰʽ ʰˁˈ˃ʹ ˉʽˇ ʷ˄ˍˇ˄ʶˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ 
ɼʰʻ˗ˌ ʰˎˍʺ ʹ ʵˎ˄ʰ˃ʽˁʺ ʶʾ˄ʰʽ ʶʴʴʶ˄˗ˌ ʰˉˊˈʲ˂ʶˉˍʹΣ ˃ˇ˄ˍʶ˂ˇˉˇʽʶʾˍʰʽ 
ˁʰ˂ˏˍʶˊʰ ˃ʶ ˋˍˇ˔ʰˋˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌΦ ʃʰˊʱ ˍʹ ˋʹ˃ʰˋʾʰ ˍ˖˄ ˍˇˉʽˁ˗˄ ˁʰʽ 
ˉʶˊʽ˒ʶˊʶʽʰˁ˗˄ ˃ʶˍʰʲˇ˂˗˄ ʴʽʰ ˍʹ˄ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˎʵʰˍʽˁ˗˄ 
ˉˈˊ˖˄ ˁʰʽ ˍʹ˄ ʶˍˇʽ˃ˈˍʹˍʰ ʴʽʰ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁʽ˄ʵˏ˄˖˄Σ ˇʽ ˃ʶˍʰʲˇ˂ʷˌ ʰˎˍʷˌ ʵʶ˄ 
ˋˎ˃˒˖˄ˇˏ˄ ʶˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌ ˃ʶ ˍʹ˄ ʶʽˁʰˋʾʰ ˃ʽʰˌ ˉʰʴˁˈˋ˃ʽʰˌ ˋˎˋˍʹ˃ʰˍʽˁʺˌ 
˃ʶˍʰʲˇ˂ʺˌ ˍ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Σ ˇˏˍʶ ˃ʶ ˃ʽʰ ˉʰʴˁˈˋ˃ʽʰ ʶ˄ˍʰˍʽˁˇˉˇʾʹˋʹ ˍ˖˄ 
ʰˁˊʰʾ˖˄ ˍʽ˃˗˄ ˍˇˎˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰˉˇʵˇʻʶʾ ˋʶ ʷ˄ʰ˄ ˃ˈ˄ˇ ˉʰˊʱʴˇ˄ˍʰΣ 
ˈˉ˖ˌ ˇʽ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ʶˁˉˇ˃ˉʷˌ ʰʶˊʾ˖˄ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎΦ 

ɮ˄ˍʽʴˊʱ˒˖ ˉʰˊʰˁʱˍ˖ ˇˊʽˋ˃ʷ˄ʰ ʴˊʰ˒ʺ˃ʰˍʰΣ ˍʰ ˇˉˇʾʰ ˄ˇ˃ʾʸ˖ ˈˍʽ ˃ʽ˂ˇˏ˄ ʰˉˈ ˃ˈ˄ʰ ˍˇˎˌ ˁʰʽ 
ʶʽˁˇ˄ˇʴˊʰ˒ˇˏ˄ ˍʰ ˋʹ˃ʶʾʰ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˉʰˊʰˉʱ˄˖Φ 

ɮˉˈ ˍʽˌ ˉ˂ʷˇ˄ ˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ ʵʽʰʻʷˋʽ˃ʶˌ ˋʶʽˊʷˌ ʵʶʵˇ˃ʷ˄˖˄ ˋˍʰʻ˃˗˄ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ˉʰʴˁˇˋ˃ʾ˖ˌΥ 

 
ɲʽʱʴˊʰ˃˃ʰ м ʰˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ όʷ˄ʰ ˃ʷˊˇˌ ˍˇˎύΥ ɳˍʺˋʽʰ ˋˎ˄ˇ˂ʽˁʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʹ ɾʰˋˋʰ˂ʾʰ ˁʰʽ ˍʹ ɰˇˋˍ˗˄ʹΦ 
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ɮˉˈ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ 9w!р τ ˃ ʷˋʹ ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ όˇʽ 
ом ˎˉˇʵʽʰʽˊʷˋʶʽˌ ˍʹˌ ɱʹˌ ʷ˔ˇˎ˄ ˂ʹ˒ʻʶʾ ʰˉˈ ˍʽˌ ʶˁʻʷˋʶʽˌ Lt// {w9· ˁʰʽ !wрύΥ 

 
ɲʽʱʴˊʰ˃˃ʰ мл h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ όʷ˄ʰ ˃ʷˊˇˌ ˍˇˎύΥ ʋˊˇ˄ˇˋʶʽˊʱ ʶˍʺˋʽʰˌ ˃ʷˋʹˌ ʹ˃ʶˊʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˋˍʹ˄ ˎʵˊˈʴʶʽˇΣ ˃ʶˍʱ 
ʰˉˈ ˍˎˉˇˉˇʾʹˋʹ ˃ʶ ˍʹ ˃ʷˋʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˈ˂ʹˌ ˍʹˌ ˉʶˊʽˈʵˇˎ ˋʶ ˁʰʻʶ˃ʽʱ ʰˉˈ ˍʽˌ ом ˎˉˇʵʽʰʽˊʷˋʶʽˌΣ ˉˊʽ˄ ʰˉˈ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 

ˍʹˌ ˃ʷˋʹˌ ˍʽ˃ʺˌΦ  
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ɲʽʱʴˊʰ˃˃ʰ мо h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ʇ˕ʹ˂ʱ ˁʰʽ ˔ʰ˃ʹ˂ʱ ˊʶˁˈˊ ˍˇˎ ˃ʷˋˇˎ ʹ˃ʶˊʺˋʽˇˎ ˏ˕ˇˎˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˄ʱ ʷˍˇˌΣ 

ˍˎˉˇˉˇʽʹ˃ʷ˄ʰ ˃ʶ ʲʱˋʹ ˍʹ ˃ʷˋʹ ˍʽ˃ʺ όʱ˄˖ ʵʽʱʴˊʰ˃˃ʰ τ ˃ ʶ ʶˉʽˋʺ˃ʰ˄ˋʹ ʰˎˍ˗˄ ˉˇˎ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʰ ʰˉˈ н ʺ ˃ʽˁˊˈˍʶˊʰ 
ʰˉˈ лΦрύ ˁʰʽ ʰˊʽʻ˃ˈˌ ʰˎˍ˗˄ ʰ˄ʱ ʵʶˁʰʶˍʾʰ όˁʱˍ˖ ʵʽʱʴˊʰ˃˃ʰύ ʴʽʰ ˍʽˌ ом ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɱʹˌΦ ʆˇ ʰ˄˗ˍʶˊˇ ˁʰʽ ˍˇ ˁʰˍ˗ˍʶˊˇ ˈˊʽˇ 
ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ фр҈Σ ˉˇˎ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ ʵʽ˖˄ˎ˃ʽˁʺ ˁʰˍʰ˄ˇ˃ʺΣ ˎˉˇʻʷˍˇ˄ˍʰˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰ ˁʰʽ ˍʰˎˍˈˋʹ˃ʹ ˁʰˍʰ˄ˇ˃ʺΣ 
ʶʾ˄ʰʽ у ˁʰʽ мΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʴʽʰ ˃ʽʰ ʵʶˁʰʶˍʾʰ ˁʰʽ п ˁʰʽ мΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʴʽʰ ˍʹ˄ ˍˊʽʶˍʾʰ нлнл-2022 τ ̀ ˎ˄ʶˉ˗ˌΣ ˃ˈ˄ˇ ˍʰ ˔ʰ˃ʹ˂ʱ 

ˊʶˁˈˊ ʰˉˈ ˍˇ мфсл ʷ˖ˌ ˍˇ мфсф ʶʾ˄ʰʽ ˉʱˊʰ ˉˇ˂˂ʱΣ ˎˉʶˊʲʰʾ˄ˇ˄ˍʰˌ ˍˇ ʰ˄˗ˍʶˊˇ ˈˊʽˇ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ  
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ɮˉˈ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ 9w!р τ ˃ʷʴʽˋˍʹ ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ 
όˇʽ ом ˎˉˇʵʽʰʽˊʷˋʶʽˌ ˍʹˌ ɱʹˌ ʷ˔ˇˎ˄ ˂ʹ˒ʻʶʾ ʰˉˈ ˍʽˌ ʶˁʻʷˋʶʽˌ Lt// {w9· ˁʰʽ !wрύΥ 

 
ɲʽʱʴˊʰ˃˃ʰ му h ˉΩ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽΥ ʄʶˁˈˊ ˃ʷʴʽˋˍˇˎ ʹ˃ʶˊʺˋʽˇˎ ˏ˕ˇˎˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˄ʱ ʷˍˇˌΣ ˍˎˉˇˉˇʽʹ˃ʷ˄ˇ ˃ʶ ʲʱˋʹ ˍʹ 
˃ʷˋʹ ˍʽ˃ʺ όʱ˄˖ ˉʾ˄ʰˁʰˌ τ ˃ ʶ ʶˉʽˋʺ˃ʰ˄ˋʹ ʰˎˍ˗˄ ˉˇˎ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʰ ʰˉˈ нύ ˁʰʽ ʰˊʽʻ˃ˈˌ ʰˎˍ˗˄ ʰ˄ʱ ʵʶˁʰʶˍʾʰ όˁʱˍ˖ 
ˉʾ˄ʰˁʰˌύ ʴʽʰ ˍʽˌ ом ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɱʹˌΦ ʆʰ ʰ˄˗ˍʶˊʰ ˁʰʽ ˁʰˍ˗ˍʶˊʰ ˈˊʽʰ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌ фр҈Σ ˉˇˎ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ 

ʵʽ˖˄ˎ˃ʽˁʺ ˁʰˍʰ˄ˇ˃ʺΣ ˎˉˇʻʷˍˇ˄ˍʰˌ ʰ˄ʶ˅ʰˊˍʹˋʾʰ ˁʰʽ ˍʰˎˍˈˋʹ˃ʹ ˁʰˍʰ˄ˇ˃ʺΣ ʶʾ˄ʰʽ у ˁʰʽ мΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʴʽʰ ˃ʽʰ ʵʶˁʰʶˍʾʰ ˁʰʽ п 
ˁʰʽ мΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʴʽʰ ˍʹ˄ ˍˊʽʶˍʾʰ нлнл-2022 τ ̀ ˎ˄ʶˉ˗ˌΣ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˎ˕ʹ˂ʱ ˊʶˁˈˊ ʶˁˍˈˌ ˍʹˌ ʸ˗˄ʹˌ ʶ˃ˉʽˋˍˇˋˏ˄ʹˌΦ 

ʁ˂ˈˁ˂ʹˊˇ ˍˇ ʲʽʲ˂ʽʰˊʱˁʽ ʶʾ˄ʰʽ ˋʶ ʰ˄ˇʽˁˍʺ ˉˊˈˋʲʰˋʹ ˁʰʽ ˇʽ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇʽ ʰ˄ʰʴ˄˗ˋˍʶˌ 
ˉˊˇˋˁʰ˂ˇˏ˄ˍʰʽ ˄ʰ ˍˇ ˁʰˍʶʲʱˋˇˎ˄ ʴʽʰ ˃ʶ˂ʷˍʹΦ 
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ɭɿʍʋʇʋɾʚɻ ʀʉɻʉʐʚʋʉ Ⱥʆʇʅʈɻʐʅʆʙʏ ʀʌʅʎʐʙʈʂʏȻ 

ɾʽʰ ʰ˄ˍʽˉʰˊʱʻʶˋʹ ˃ʶ ʲʱˋʹ ˍʹ ˄ʷʰ ˃ˇˎ ʶˊʴʰˋʾʰ ζʃˈˍʶ ˍʰ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ 
˔ˊʺˋʽ˃ʰΤ ɳˉʰ˄ʶ˅ʷˍʰˋʹ ˍʹˌ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹˌ ˍ˖˄ ʶ˂ʷʴ˔˖˄ ˍʹˌ 
ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌη 

 Demetris Koutsoyiannis Jan 21, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ɱʽʰ ˈˋˇˎˌ ʵʶ˄ ʶʾ˄ʰʽ ʶ˅ˇʽˁʶʽ˖˃ʷ˄ˇʽ ˃ʶ ˍʹ˄ ˎʵˊˇ˂ˇʴʾʰΣ ʶʵ˗ ʶʾ˄ʰʽ ˇ ˇˊʽˋ˃ˈˌ ˍʹˌ ʰˉˈ ˍʹ˄ 
UNESCO:26 

ʇʵˊˇ˂ˇʴʾʰ ʶʾ˄ʰʽ ʹ ʶˉʽˋˍʺ˃ʹ ˉˇˎ ʰˋ˔ˇ˂ʶʾˍʰʽ ˃ʶ ˍʰ ˏʵʰˍʰ ˍʹˌ ɱʹˌΣ ˍʹ˄ 
ˉʰˊˇˎˋʾʰΣ ˍʹ˄ ˁˎˁ˂ˇ˒ˇˊʾʰ ˁʰʽ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎˌ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹΣ ˍʽˌ ˒ˎˋʽˁʷˌ ˁʰʽ 
˔ʹ˃ʽˁʷˌ ʽʵʽˈˍʹˍʷˌ ˍˇˎˌΣ ˁʰʽ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˍˇˎˌ ˃ʶ ˍˇ ˒ˎˋʽˁˈ ˁʰʽ 
ʲʽˇ˂ˇʴʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʰˉˇˁˊʾˋʶ˖˄ ˋˍʽˌ 
ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ 

ʂˋˇ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΣ ʶˉʾˋʹˌ ˎˉʱˊ˔ʶʽ ˃ʽʰ ʶˉʽˋˍʺ˃ʹ ˉˇˎ ʰˋ˔ˇ˂ʶʾˍʰʽ ˃Ω ʰˎˍˈ ˁʰʽ ˇ˄ˇ˃ʱʸʶˍʰʽ 
ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰΦ ʆʽ ʶʾ˄ʰʽ ˂ˇʽˉˈ˄ ʹ ζˁ˂ʽ˃ʰˍʽˁʺ ʶˉʽˋˍʺ˃ʹηΣ ˃ʽʰ ˉʽˇ ˉˊˈˋ˒ʰˍʹ ˇ˄ˇ˃ʰˋʾʰ ˉˇˎ ʷ˔ʶʽ 
ʷˊʻʶʽ ˋˍˇ ˉˊˇˋˁʺ˄ʽˇ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΤ ɶ ʵʽˁʺ ˃ˇˎ ʶˊ˃ʹ˄ʶʾʰ ʶʾ˄ʰʽ ˈˍʽ ʶʾ˄ʰʽ 
ʶˎ ˒ʹ˃ʽˋ˃ˈˌ ʴʽʰ ˍʹ˄ ζˁ˂ʽ˃ʰˍʽˁʺ ˋˇ˒ʽˋˍʶʾʰηΦ ɼʰʽ ˉˊʷˉʶʽ ˉʱ˄ˍʰ ˄ʰ ʷ˔ˇˎ˃ʶ ˁʰˍʱ ˄ˇˎ ˍˇ 
ʰˁˈ˂ˇˎʻˇ ʰˉˈ˒ʻʶʴ˃ʰ ˍˇˎ John R. Searle:27 

ɴ˄ʰˌ ˁʰ˂ˈˌ ˁʰ˄ˈ˄ʰˌ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ʷ˔ˇˎ˃ʶ ˁʰˍʱ ˄ˇˎ ʶʾ˄ʰʽ ˉ˖ˌ ˇˍʽʵʺˉˇˍʶ 
ʰˎˍˇʰˉˇˁʰ˂ʶʾˍʰʽ ζʶˉʽˋˍʺ˃ʹη ˃ʱ˂˂ˇ˄ ʵʶ˄ ʶʾ˄ʰʽΦ 

ɶ ˎʵˊˇ˂ˇʴʾʰ ʷ˔ʶʽ ˋˍʶ˄ˇˏˌ ʵʶˋ˃ˇˏˌ ˃ʶ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ ˃ʹ˔ʰ˄ʽˁˇˏΣ ˁʰʻ˗ˌ ʶʾ˄ʰʽ 
ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍˇ˄ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˎˉˇʵˇ˃˗˄Φ28 ɮˎˍˈ ʺˍʰ˄ ʶˎˍˏ˔ʹ˃ʰΣ 
ˁʰʻ˗ˌ ˍʺˌ ˁˊʱˍʹˋʶ ˍʰ ˉˈʵʽʰ ˋˍˇ ʷʵʰ˒ˇˌ ˍˇˎ ˉˊʰʴ˃ʰˍʽˁˇˏ ˁˈˋ˃ˇˎ ˁʰʽ ʰˉʷˍˊʶ˕ʶ ˍʹ˄ 
ʰˉˇʴʶʾ˖ˋʺ ˍʹˌ ˋʶ ʶʽˁˇ˄ʽˁʷˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʶˌΦ 

ʆʰ ˎʵˊˇˋˎˋˍʺ˃ʰˍʰ ˃ʶ ˍʰ ˇˉˇʾʰ ʰˋ˔ˇ˂ʶʾˍʰʽ ʹ ˎʵˊˇ˂ˇʴʾʰΣ ʶʾ˄ʰʽ ˉˇ˂ˏˉ˂ˇˁʰ ˁʰʽ ʷˍˋʽ ˍʰ 
˃ˇ˄ˍʷ˂ʰ ˍʹˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˉʰˊʰˍʹˊʺˋʶʽˌΦ ʁʽ ʰ˄ʰ˂ˏˋʶʽˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
ˉˊʷˉʶʽ ˄ʰ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ˋˍˇ˔ʰˋˍʽˁʺΦ ʂˉ˖ˌ ʶʾ˄ʰʽ ˁʰˍʰ˄ˇʹˍˈΣ ʹ ˎʵˊˇ˂ˇʴʾʰ ˎˉʺˊ˅ʶ 
ʶʽˋʰʴ˖ʴʷʰˌ ʽʵʶ˗˄ ʰˉˈ ˍˇ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ˁ˂ʱʵˇ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌ ˁʰʽ ʰˉˈ ʱ˂˂ʰ ˋˎ˄ʰ˒ʺ ˉʶʵʾʰΦ 
ʇˉʱˊ˔ˇˎ˄ ˃ʶˊʽˁʷˌ ʶ˅ʰʽˊʷˋʶʽˌ ˈˉˇˎ ˎˉʺˊ˅ʶ ʶ˅ʰʴ˖ʴʷʰˌΦ ɾʾʰ ʰˉˈ ʰˎˍʷˌ ʶʾ˄ʰʽ ʹ ˋˎ˃ˉʶˊʽ˒ˇˊʱ 
Hurst-YƻƭƳƻƎƻǊƻǾΣ ʹ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˋʶ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ʰ˄ʱˊˍʹˋʹΥ ʆʰ ʵ˗ˊʰ ˍˇˎ ɿʶʾ˂ˇˎ 
ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˈʹˋʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ - ɾʷˊˇˌ оΦ ɶ ʱ˂˂ʹ ʶʾ˄ʰʽ ˃ʽʰ ʰˉ˂ʺ ˋˍʰˍʽˋˍʽˁʺ ʷˁ˒ˊʰˋʹ ʴʽʰ 
˄ʰ ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʰ˄ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ˇ ˁʰʽ ˇ˄ˇ˃ʱʸʶˍʰʽ ʶˉʾʵˇˋʹ bŀǎƘ-Sutcliffe (Nashς
{ǳǘŎƭƛŦŦŜ ŜŦŦƛŎƛŜƴŎȅ ʺ b{9ύΦ 

 
26 UNESCO, Report, Preparatory Meeting on the Long-Term Programme of Research in Scientific Hydrology, 
UNESCO House Paris, UNESCO/NS/181, 1963. 

UNESCO, Final Report, International Hydrological Decade, Intergovernmental Meeting of Experts, UNESCO 
House, Paris, UNESCO/NS/188, 1964. 
27 J. R. Searle, Minds, Brains and Science, Harvard University Press: Cambridge, MA, USA, 1984. 
28 D. Koutsoyiannis, Reconciling hydrology with engineering, Hydrology Research, 45 (1), 2ς22, 
doi:10.2166/nh.2013.092, 2014. 
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ɱʽʰ ˍʹ˄ ˉˊ˗ˍʹΣ ˇ ˉˊ˖ˍˇˉˈˊˇˌ ʺˍʰ˄ ˇ ɰˊʶˍʰ˄ˈˌ ˎʵˊˇ˂ˈʴˇˌ IΦ9Φ IǳǊǎǘΣ29 ˇ ˇˉˇʾˇˌ ʰ˒ʽʷˊ˖ˋʶ 
ˇ˂ˈˁ˂ʹˊʹ ˍʹ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˍˇˎ ˋˍʹ ˃ʷˍˊʹˋʹ ˁʰʽ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ɿʶʾ˂ˇˎΦ ɶ ʱ˂˂ʹ ˉˊˇˍʱʻʹˁʶ 
ʰˉˈ ˍˇ˄ ɹˊ˂ʰ˄ʵˈ ˉˇ˂ʽˍʽˁˈ ˃ʹ˔ʰ˄ʽˁˈ ˁʰʽ ˎʵˊˇ˂ˈʴˇ WΦ9Φ bŀǎƘ ˁʰʽ ˍˇ˄ ɮʴʴ˂ˇʿˊ˂ʰ˄ʵˈ ˎʵˊˇ˂ˈʴˇ 
J.V. Sutcliffe,30 ˋʶ ˃ʽʰ ˃ʶ˂ʷˍʹ ˉˇˎ ʶʵ˗ ˁʰʽ ˉˇ˂˂ʱ ˔ˊˈ˄ʽʰ ʶʾ˄ʰʽ ʹ ˉ˂ʷˇ˄ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ʹ 
ˎʵˊˇ˂ˇʴʽˁʺ ʶˊʴʰˋʾʰ όˋʺ˃ʶˊʰ ˃ʶ ˉʶˊʾˉˇˎ ну ллл ʰ˄ʰ˒ˇˊʷˌ ˋˍˇ DƻƻƎƭŜ {ŎƘƻƭŀǊ ˁʰʽ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ му ллл ˋˍˇ {ŎƻǇǳǎύΦ ɶ ˔ˊʺˋʹ ˍʹˌ ʷ˔ʶʽ ʵʽʰʵˇʻʶʾ ˁʰʽ ˉʷˊʰ ʰˉΩ ˍʹ˄ ˎʵˊˇ˂ˇʴʾʰΣ 
ˈˉ˖ˌ ˋˍʹ ʴʶ˖˒ˎˋʽˁʺΣ ˍʽˌ ʴʶ˖ʶˉʽˋˍʺ˃ʶˌΣ ˍʽˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ʶˉʽˋˍʺ˃ʶˌΣ ˍʽˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ 
ʶˉʽˋˍʺ˃ʶˌΣ ˍʹ ˋˍʰˍʽˋˍʽˁʺΣ ˍʽˌ ʶˉʽˋˍʺ˃ʶˌ ˍˇˎ ˃ʹ˔ʰ˄ʽˁˇˏΣ ˍʹ˄ ʶˉʽˋˍʺ˃ʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˍʹ˄ 
ˎˉˇ˂ˇʴʽˋˍʽˁʺ ˄ˇʹ˃ˇˋˏ˄ʹΦ 

ɶ ˍʶ˂ʶˎˍʰʾʰ ˃ˇˎ ʶˊʴʰˋʾʰ ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ˉˊˇ˔ˍʷˌ ʶʾ˄ʰʽ ʹ ʰˁˈ˂ˇˎʻʹ ˁʰʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ 
ʶˁʶʾ˄ʹ ˍ˖˄ bŀǎƘ ˁʰʽ {ǳǘŎƭƛŦŦŜΥ 

D. Koutsoyiannis, When are models useful? Revisiting the quantification of 
reality checks, Water, 17 (2), 264, doi:10.3390/w17020264, 2025. 

ώʃˈˍʶ ˍʰ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ʰΤ ɳˉʰ˄ʶ˅ʷˍʰˋʹ ˍʹˌ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹˌ ˍ˖˄ 
ʶ˂ʷʴ˔˖˄ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌϐ 

ɮ˄ˍʽʴˊʱ˒˖ ˉʰˊʰˁʱˍ˖ ˋʶ ʶ˂˂ʹ˄ʽˁʺ ˃ʶˍʱ˒ˊʰˋʹ ˍʹ˄ ʶ˄ˈˍʹˍʰ ζʅˎʸʺˍʹˋʹ ˁʰʽ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰηΣ 
ʹ ˇˉˇʾʰ ˉʰˊʷ˔ʶʽ ˃ʽʰ ˉʶˊʾ˂ʹ˕ʹ ˍʹˌ ˃ʶ˂ʷˍʹˌΥ 

ɶ ˁ˂ʰˋʽˁʺ ʶˉʾʵˇˋʹ bŀǎƘ-{ǳǘŎƭƛŦŦŜ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ ˁʰ˂ˈ ˃ʷˍˊˇ ˍʹˌ 
ˁʰˍʰ˂˂ʹ˂ˈˍʹˍʰˌ ʶ˄ˈˌ ˃ˇ˄ˍʷ˂ˇˎΦ ʍˋˍˈˋˇΣ ʹ ˋˎʴ˔˗˄ʶˎˋʹ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄Σ ˍʹˌ ʶ˅ʹʴˇˏ˃ʶ˄ʹˌ ʵʽʰˋˉˇˊʱˌ ˁʰʽ ˍʹˌ ˃ʶˊˇ˂ʹ˕ʾʰˌΣ ʵʶ˄ ʶʾ˄ʰʽ 
ˉʱ˄ˍʰ ˔ˊʺˋʽ˃ʹΦ ɶ ˃ʶˊˇ˂ʹ˕ʾʰ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˂ʹ˒ʻʶʾ ˎˉˈ˕ʹ ʴʽʰ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ ˉˇˎ ʲʰˋʾʸʶˍʰʽ 
ˋˍʹ ˒ˎˋʽˁʺΣ ˈˉˇˎ ʹ ˃ʶˊˇ˂ʹ˕ʾʰ ʰ˄ˍʰ˄ʰˁ˂ʱ ˍʹ˄ ˉʰˊʰʲʾʰˋʹ ʶ˄ˈˌ ˒ˎˋʽˁˇˏ 
˄ˈ˃ˇˎ όˉΦ˔Φ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˃ʱʸʰˌ ʺ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌύΦ ʅʶ ˍʷˍˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˃ʽʰ 
˃ʶʴʱ˂ʹ ˃ʶˊˇ˂ʹ˕ʾʰ ʻʰ ʰˉˇˍʶ˂ˇˏˋʶ ʶˉʰˊˁʺ ˂ˈʴˇ ʴʽʰ ˍʹ˄ ʰˉˈˊˊʽ˕ʹ ʶ˄ˈˌ 
˃ˇ˄ˍʷ˂ˇˎΣ ʰˁˈ˃ʹ ˁʰʽ ʰ˄ ʰˎˍˈ ʰˉˇˍˎˉ˗˄ʶʽ ˍʰ ˃ˇˍʾʲʰ ˍʹˌ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰˌΦ 

ʅʶ ʱ˂˂ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˋˍʽˌ ˇˉˇʾʶˌ ˍˇ ˃ˇ˄ˍʷ˂ˇ ʶʾ˄ʰʽ ʶ˄˄ˇʽˇ˂ˇʴʽˁˇˏ ʺ 
ˋˍʰˍʽˋˍʽˁˇˏ ˁʰʽ ˈ˔ʽ ˒ˎˋʽˁˇˏ ˍˏˉˇˎΣ ʹ ˃ʶˊˇ˂ʹ˕ʾʰ ˃ˉˇˊʶʾ ʶˏˁˇ˂ʰ ˄ʰ 
ʶ˅ʰ˂ʶʽ˒ʻʶʾ ˃ʶ ˃ʽʰ ˃ʶˍʰˍˈˉʽˋʹ ˍʹˌ ʰˊ˔ʺˌΦ ʅʶ ˍʷˍˇʽʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ʷ˄ʰˌ ˃ʹ 
ʴˊʰ˃˃ʽˁˈˌ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ˍ˖˄ ˉʰˊʰˍʹˊʹ˃ʷ˄˖˄ ˁʰʽ ˍ˖˄ ˃ˇ˄ˍʶ˂ˇˉˇʽʹ˃ʷ˄˖˄ 
ˋʶʽˊ˗˄Σ ˋˎ˄ˇʵʶˎˈ˃ʶ˄ˇˌ ʰˉˈ ʴˊʰ˃˃ʽˁˈ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈ ˍ˖˄ 
ˉˊˇˋˇ˃ˇʽ˖˃ʷ˄˖˄ ˋʶʽˊ˗˄ ώΦΦΦϐΣ ˃ˉˇˊʶʾ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ʲʶ˂ˍʽ˗ˋʶʽ ˍʹ ˋˎ˃˒˖˄ʾʰ 
˃ʶˍʰ˅ˏ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˁʰʽ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ ʃˊˇˍʶʾ˄ʶˍʰʽ ˋʶ ˍʷˍˇʽʶˌ 
ˉʶˊʽˉˍ˗ˋʶʽˌΣ ʹ ˉˇˋˇˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˔ˊʹˋʽ˃ˈˍʹˍʰˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˄ʰ 
ʲʰˋʾʸʶˍʰʽ ˋˍʽˌ ˃ʶˍˊʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˈˋˇ ˍʹˌ ʰˊ˔ʽˁʺˌ ˈˋˇ ˁʰʽ ˍʹˌ 
˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ʹˌ ˋʶʽˊʱˌΦ 

ʁʽ ˍˎˉʽˁʷˌ ˃ʶˍˊʽˁʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʺ˃ʶˊʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ 
ʶˉʾʵˇˋʹˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ˁ˂ʰˋʽˁʱ ˋˍʰˍʽˋˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
˃ʷ˔ˊʽ ʵʶˏˍʶˊʹˌ ˍʱ˅ʹˌΦ ɮˎˍˈ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ ˉˊˈʲ˂ʹ˃ʰ ˈˍʰ˄ ˇʽ ʵʽʶˊʴʰˋʾʶˌ ʶʾ˄ʰʽ 

 
29 H.E. Hurst, Long-Term Storage Capacity of Reservoirs. Trans. Am. Soc. Civ. Eng. , 116, 770ς799, 1951. 
30 J.E. Nash and J. V. Sutcliffe, River flow forecasting through conceptual models, part IτA discussion of principles. 
J. Hydrol., 10, 282ς290, 1970. 
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ʴˁʰˇˎˋʽʰ˄ʷˌΣ ʰ˂˂ʱ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˎʵˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ʶʾ˄ʰʽ ˃ʹ 
ʴˁʰˇˎˋʽʰ˄ʷˌΦ ɶ ʷ˄˄ˇʽʰ ˍ˖˄ ʶˏʴ˄˖ˋˍ˖˄ ˊˇˉ˗˄ όƪƴƻǿŀōƭŜ ƳƻƳŜƴǘǎ ʺ Y-
ƳƻƳŜƴǘǎύ ˃ʰˌ ˉˊˇˋ˒ʷˊʶʽ ˃ʽʰ ʲʱˋʹ ʴʽʰ ˍʹ˄ ʶˉʷˁˍʰˋʹ ˍ˖˄ ˃ʶˍˊʽˁ˗˄ ʶˉʾʵˇˋʹˌ 
ˋʶ ˎ˕ʹ˂ʷˌ ˍʱ˅ʶʽˌΣ ˃ʷ˔ˊʽ ˍˇ ˃ʷʴʶʻˇˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΦ ʁʽ ʵˏˇ ˃ʶˍˊʽˁʷˌ ˉˇˎ 
ˉˊˇˍʶʾ˄ˇ˄ˍʰʽΣ ʹ ɼ-˃ -́ʶ˅ʹʴˇˏ˃ʶ˄ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ όY-unexplained variation, 
Y¦±ψǇύΣ ˁʰʽ ʹ ɼ-˃ʶˊˇ˂ʹ˕ʾʰ όY-ōƛŀǎΣ Y.ψǇύΣ ˁʰʽ ˇʽ ʵˏˇ ʲʰˋʽˋ˃ʷ˄ʶˌ ˋˍʽˌ ɼ-ˊˇˉʷˌ 
(K-ƳƻƳŜƴǘǎύ ˍˇˎ ˋ˒ʱ˂˃ʰˍˇˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΣ ˉʰˊʷ˔ˇˎ˄ ʽʵʰ˄ʽˁʱ ˃ʷˋʰ ʴʽʰ ˍʹ˄ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˋˎ˃˒˖˄ʾʰˌ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ ˃ʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ τ ˈˋˇ ˉʽˇ 
ˁˇ˄ˍʱ ˋˍˇ ˃ʹʵʷ˄ ʶʾ˄ʰʽΣ ˍˈˋˇ ˁʰ˂ˏˍʶˊʹ ʶʾ˄ʰʽ ʹ ˋˎ˃˒˖˄ʾʰΦ ɶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˍʱ˅ʹ 
ˋˍʹ˄ ˇˉˇʾʰ ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ʶʾ˄ʰʽ Ǉ Ґ нΣ ʹ ˇˉˇʾʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʽʵʽˈˍʹˍʶˌ 
ʵʶˏˍʶˊʹˌ ˍʱ˅ʹˌΣ ʰ˂˂ʱ ˁʰʽ ʹ ˔ˊʺˋʹ ˎ˕ʹ˂ˈˍʶˊ˖˄ ˍʱ˅ʶ˖˄ ʵʾ˄ʶʽ ˔ˊʺˋʽ˃ʶˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋˎ˃˒˖˄ʾʰ ˇ˂ˈˁ˂ʹˊ˖˄ ˍ˖˄ ˋˎ˄ʰˊˍʺˋʶ˖˄ 
ˁʰˍʰ˄ˇ˃ʺˌΦ 

ɶ ˉˊʰʴ˃ʰˍʽˁʺ ʶ˒ʰˊ˃ˇʴʺ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʶʾ˄ʰʽ ˃ʽʰ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌ 
ˋˏʴˁˊʽˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ʴʽʰ ˍʽˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ 
˃ʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˁʰˍʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ уп ˔ˊˈ˄ʽʰΦ ɮˉˇʵʶʽˁ˄ˏʶˍʰʽ ˈˍʽ ʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˉˇˎ ˉˊˇˋˇ˃ˇʽ˗˄ʶˍʰʽ ʰˉˈ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʵʶ˄ ˋˎ˃˒˖˄ʶʾ 
˃ʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ ˋʶ ʶˍʺˋʽʰ ˁ˂ʾ˃ʰˁʰΣ ʰ˂˂ʱ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽʰ ʲʶ˂ˍʾ˖ˋʹ ˋʶ 
˃ʶʴʰ˂ˏˍʶˊʶˌ ˔ˊˇ˄ʽˁʷˌ ˁ˂ʾ˃ʰˁʶˌ ˋʶ ʹ˃ʽˋ˒ʰʽˊʽˁʺ ʲʱˋʹΦ ʍˋˍˈˋˇΣ ˈˍʰ˄ ʹ ˔˖ˊʽˁʺ 
ˁ˂ʾ˃ʰˁʰ ˃ʶʽ˗˄ʶˍʰʽ ʰˉˈ ʹ˃ʽˋ˒ʰʽˊʽˁʺ ˋʶ ʹˉʶʽˊ˖ˍʽˁʺΣ ʵʹ˂ʰʵʺ ˈˍʰ˄ ʶ˅ʶˍʱʸʶˍʰʽ 
ʹ ɳˎˊ˗ˉʹΣ ʹ ʶˉʾʵˇˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʶʾ˄ʰʽ ˒ˍ˖˔ʺ ʰˁˈ˃ʹ ˁʰʽ ˋʶ ˃ʶʴʱ˂ʶˌ 
˔ˊˇ˄ʽˁʷˌ ˁ˂ʾ˃ʰˁʶˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ʹ ˔ˊʹˋʽ˃ˈˍʹˍʰ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ 
ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ʴʽʰ ˎʵˊˇ˂ˇʴʽˁˇˏˌ ˋˁˇˉˇˏˌ ʶʾ˄ʰʽ ʰ˃˒ʾʲˇ˂ʹΦ 

ɮˉˈ ˉˊʰˁˍʽˁʺ ʱˉˇ˕ʹΣ ʴʽʰ ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ ˔ˊʺˋʽ˃ˇΣ ʹ ˃ʶˍˊʽˁʺ b{9Σ ʹ ˇˉˇʾʰ ˋˎʴˁˊʾ˄ʶʽ ˍʽˌ 
ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˃ʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˁˇ˄ˍʱ ˋˍˇ ʷ˄ʰΦ ɳʱ˄ 
ʶʾ˄ʰʽ ˃ʹʵʷ˄Σ ʰˎˍˈ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʹ ˔ˊʺˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʵʶ˄ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʹ ʰˉˈ ˍʹ˄ 
ʰ˄ ˍʽˁʰˍʱˋˍʰˋʺ ˍˇˎ ˃ʶ ʷ˄ʰ˄ ˃ˈ˄ˇ ʰˊʽʻ˃ˈΣ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄Φ ɳʱ˄ ʶʾ˄ʰʽ 
ʰˊ˄ʹˍʽˁʺΣ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʶʾ˄ʰʽ ˁʰ˂ˏˍʶˊʰ ˄ʰ ˉʶˍʱ˅ˇˎ˃ʶ ˍˇ ˃ˇ˄ˍʷ˂ˇΦ 

ɮˁˇ˂ˇˎʻʶʾ ˃ʽʰ ʰˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ʶˉʽʵˈˋʶ˖˄ от ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ όˈ˂˖˄ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄ ˍ˖˄ 
ˇˉˇʾ˖˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶʾ˄ʰʽ ʵʹ˃ˈˋʽʰ ʵʽʰʻʷˋʽ˃ʰ ˃ʷˋ˖ ˍʹˌ ˉ˂ʰˍ˒ˈˊ˃ʰˌ ˍˇˎ YbaL 
/ƭƛƳŜȄǇύΦ ɱʽʰ ˄ʰ ʵʹ˃ʽˇˎˊʴʹʻˇˏ˄ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˉˇˎ ˄ʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ 
ˋˍʹ˄ ʶˊʴʰˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ 9w!р ˖ˌ ʲʱˋʹ ʴʽʰ ˍʹ˄ 
ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʶˉʽʵˈˋʶ˖˄ ˍ˖˄ ˃ˇ˄ˍʷ˂˖˄Φ ʅˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʹ b{9 ʵʶ˄ ʶʾ˄ʰʽ 
ʰˉ˂˗ˌ ʰˊ˄ʹˍʽˁʺ τ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ʰˊ˄ʹˍʽˁʺΣ ʰˁˈ˃ʹ ˁʰʽ ˋʶ ˔˖ˊʽˁʷˌ ˁ˂ʾ˃ʰˁʶˌ ˍˈˋˇ ˃ʶʴʱ˂ʶˌ 
ˈˋˇ ʹ ʹ˃ʽˋ˒ʰʽˊʽˁʺΦ 
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ʅ˔ʺ˃ʰ ф ̱ ʹˌ ʶˊʴʰˋʾʰˌ όʷ˄ʰ ˃ʷˊˇˌ ˍʹˌύΦ ɲʽʰʴˊʱ˃˃ʰˍʰ ˉ˂ʰʽˋʾˇˎ ˍʹˌ ʶˉʾʵˇˋʹˌ bŀǎƘ-{ǳǘŎƭƛŦŦŜ όb{9ύ ˍ˖˄ от ˁ˂ʽ˃ʰˍʽˁ˗˄ 
˃ˇ˄ˍʷ˂˖˄ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ ʴʽʰ ˍʽˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ʴʽʰ ʶˍʺˋʽʰ ˁʰʽ уʶˍʺ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ˁʰʽ ˔˖ˊʽˁʺ ˁ˂ʾ˃ʰˁʰ ʹ˃ʽˋ˒ʰʽˊʾˇˎ 

όbIΥ ʲˈˊʶʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇ- {IΥ ˄ˈˍʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇύ  

ʆʰ ʵˏˇ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˃ʶ ˍʽˌ ζ˂ʽʴˈˍʶˊˇ ˒ˍ˖˔ʷˌη ʶˉʽʵˈˋʶʽˌΣ ˋˍʹ˄ ʶˊʴʰˋʾʰ ʵʽʶˊʶˎ˄ʺʻʹˁʰ˄ 
ˉʶˊʰʽˍʷˊ˖ ʴʽʰ ˍʹ˄ ɳˎˊ˗ˉʹΦ ɮˁˇ˂ˇˎʻˇˏ˄ ˇʽ ˋˎʴˁˊʾˋʶʽˌ ˍˇˎˌ ˃ʶ ˍʹ ˔ˊˇ˄ˇˋʶʽˊʱ 9w!рΣ ʹ ˇˉˇʾʰ 
ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΦ 

 

 
ʅ˔ʺ˃ʰ мо ̱ ʹˌ ʶˊʴʰˋʾʰˌΦ ɳ˅ʷ˂ʽ˅ʹ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɳˎˊ˗ˉʹˌΣ ˉˇˎ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʽˌ 

ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ мм  ɲ пл  ɮΣ оп  ɰ ˁʰʽ тм  ɰ όʰˊʽˋˍʶˊʱύ ˋʶ ʶˍʺˋʽʰ ˁʰʽ όʵʶ˅ʽʱύ ˋʶ уʶˍʺ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʰ 
ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˃ʶ ˍʽˌ ˂ʽʴˈˍʶˊˇ ˁʰˁʷˌ ʶˉʽʵˈˋʶʽˌΣ ʵʹ˂ʰʵʺ ˍʰ /a//-CM2-{wр ˁʰʽ CDh![{-f3-L. 

ɼʰʽ ʶʵ˗ ʶʾ˄ʰʽ ˇʽ ʵʶʾˁˍʶˌ ʶˉʾʵˇˋʹˌ ˃ʶ ʲʱˋʹ ˍˇ ˉ˂ʰʾˋʽˇ ˉˇˎ ˉˊˇˍʶʾ˄ʶˍʰʽ ˋˍʹ˄ ʶˊʴʰˋʾʰΣ ˍʹ˄ ɼ-
ʶˉʶ˅ʹʴˇˏ˃ʶ˄ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˉʽˇ ʶˎ˄ˇʿˁʺ ʴʽʰ ʷ˄ʰ ˃ˇ˄ˍʷ˂ˇ ʰˉˈ ˍʹ˄ b{9Σ 
ʶˉʶʽʵʺ ʶ˅ʰʽˊʶʾ ˍʹ ˃ʶˊˇ˂ʹ˕ʾʰΦ ɼʰʽ ˉʱ˂ʽ ʰˊ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ 
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ʅ˔ʺ˃ʰ мп ̱ ʹˌ ʶˊʴʰˋʾʰˌΦ ɾʶˍˊʽˁʷˌ ʶˉʾʵˇˋʹˌ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˃ʶ ˍʽˌ ˂ʽʴˈˍʶˊˇ ˁʰˁʷˌ ʶˉʽʵˈˋʶʽˌΣ ʵʹ˂ʰʵʺ ˍ˖˄ /a//-
CM2- {wр ˁʰʽ CDh![{-f3-[ ʴʽʰ ˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɳˎˊ˗ˉʹˌΣ ˃ʶ ʲʱˋʹ ˍʽˌ ˔ˊˇ˄ˇˋʶʽˊʷˌ ˉˇˎ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ моΣ 
ʵʹ˂ʰʵʺ ˍʹ˄ ɼ-ʶˉʶ˅ʹʴˇˏ˃ʶ˄ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΣ KEV_p^(ˁ ύΣ ˋˎ˄ʰˊˍʺˋʶʽ όʰˊʽˋˍʶˊʱύ ˍʹˌ ˍʱ˅ʹˌ ὴ ɹ ʽʰ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ‖ = 1, 

(ʵʶ˅ʽʱύ ˍʹˌ ˔ˊˇ˄ʽˁʺˌ ˁ˂ʾ˃ʰˁʰˌ ‖ ɹ ʽʰ ˍʱ˅ʹ нΦ 

ʆʾʻʶˍʰʽ ˍˈˍʶ ˍˇ ʶˊ˗ˍʹ˃ʰΥ ʋˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˇʽ ˎʵˊˇ˂ˈʴˇʽ ʰˎˍʱ ˍʰ ʱ˔ˊʹˋˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 
ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄Τ ɶ ʰˉʱ˄ˍʹˋʹ ʶʾ˄ʰʽ ˁʰˍʰ˒ʰˍʽˁʺΦ ɳ˄˗ ʵʶ˄ ʻʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˉˇˍʷ ʷ˄ʰ 
ˎʵˊˇ˂ˇʴʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˃ʶ ʰˊ˄ʹˍʽˁˈ ʵʶʾˁˍʹ ʶˉʾʵˇˋʹˌΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˃ʶ ˉˊˇʻˎ˃ʾʰ ˍʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˋʶ ˎʵˊˇ˂ˇʴʽˁʷˌ ˃ʶ˂ʷˍʶˌΦ ɼʰʽ ˎˉʱˊ˔ˇˎ˄ ˃ˎˊʽʱʵʶˌ 
ˎʵˊˇ˂ˇʴʽˁʷˌ ʶˊʴʰˋʾʶˌ ˉˇˎ ˍʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄Φ 

ɱʽʰˍʾ ˋˎ˃ʲʰʾ˄ʶʽ ʰˎˍˈΤ ɾʽʰ ˍˎˉʽˁʺ ʰˉʱ˄ˍʹˋʹ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʹ ˁʰ˂ˏˍʶˊʹ 
ʵʽʰʻʷˋʽ˃ʹ ˍʶ˔˄ˇ˂ˇʴʾʰΦ ɮˎˍˈ ʶʾ˄ʰʽ ʷ˄ʰ ʶˉʽ˔ʶʾˊʹ˃ʰ ʵʽˉ˂ʱ ʱˁˎˊˇΦ ʃˊ˗ˍˇ˄Σ ʰ˄ ʹ ˁʰ˂ˏˍʶˊʹ 
ʵʽʰʻʷˋʽ˃ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ ˃ʰˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ ˁʰˍʰˋˁʶˎʱˋˇˎ˃ʶ ʷ˄ʰ ʵʽ˗ˊˇ˒ˇ ˁˍʾˊʽˇΣ ʵʶ˄ ʻʰ ˍʹ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˃ʶ ʴʽʰ ˄ʰ ˔ˍʾˋˇˎ˃ʶ ʷ˄ʰ˄ ˇˎˊʰ˄ˇ˅ˏˋˍʹΣ ˋ˖ˋˍʱΤ ɲʶˏˍʶˊˇ˄Σ ʵʶ˄ ʶʾ˄ʰʽ ʰ˂ʺʻʶʽʰ 
ˈˍʽ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʹ ˁʰ˂ˏˍʶˊʹ ʵʽʰʻʷˋʽ˃ʹ ˍʶ˔˄ˇ˂ˇʴʾʰΦ ʆʰ ˋˍˇ˔ʰˋˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ 
ʶʾ˄ʰʽ ˉˇ˂ˏ ʰˉ˂ˇˏˋˍʶˊʰΣ ˂ʽʴˈˍʶˊˇ ʰˉʰʽˍʹˍʽˁʱ ˖ˌ ˉˊˇˌ ˍˇˎˌ ʰ˂ʴˇˊʾʻ˃ˇˎˌΣ ˔ˊʶʽʱʸˇ˄ˍʰʽ 
˂ʽʴ̱̍ʶˊˇ ʽˋ˔ˎˊˇˏˌ ˎˉʶˊˎˉˇ˂ˇʴʽˋˍʷˌ όˇʽ ˇˉˇʾˇʽΣ ˉʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ʰˉʰʽˍʹˍʽˁˇʾ 
ˋʶ ˔ˊʺ˃ʰΣ ʵʾ˄ˇˎ˄ ˍʶ˂ʽˁʱ ˉʰˊʰˉ˂ʰ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰύΣ ʰ˂˂ʱ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉʰʽˍʹˍʽˁʱ ˋʶ 
ˋˁʷ˕ʹ ˁʰʽ ʴ˄˗ˋʹΦ ɴ˄ʰ ˉʰˊʱʵʶʽʴ˃ʰ ˈˉˇˎ ˍʰ ˋˍˇ˔ʰˋˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʷ˔ˇˎ˄ ʰˉˇʵ˗ˋʶʽ ˉˇ˂ˏ 
ˁʰ˂ˏˍʶˊʰ ʰˉˈ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˋʶ ʷ˄ʰ ˉˊʰʴ˃ʰˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ʶʾ˄ʰʽ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˃ʽʰˌ 
˃ʰˁˊˇ˔ˊˈ˄ʽʰˌ ˁʰʽ ʷ˄ˍˇ˄ʹˌ ˅ʹˊʰˋʾʰˌ ˋˍʹ˄ ɮʻʺ˄ʰΦ31 

ʇɱΦ ʁ ˉˊʰʴ˃ʰˍʽˁˈˌ ˂ˈʴˇˌ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ˋˍʽˌ 
ˎʵˊˇ˂ˇʴʽˁʷˌ ˃ʶ˂ʷˍʶˌ ʶʾ˄ʰʽ ˈˍʽ ˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ʶʾ˄ʰʽ ʹ ˁʰ˂ˏˍʶˊʹ ʵʽʰʻʷˋʽ˃ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ 
ʴʽʰ ˍʹ˄ ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˔ˊʹ˃ʱˍ˖˄ ʰˉˈ ʶˊʶˎ˄ʹˍʽˁʱ ˁˇ˄ʵˏ˂ʽʰΦ 

 
31 D. Koutsoyiannis, A. Efstratiadis, and K. Georgakakos, Uncertainty assessment of future hydroclimatic 
predictions: A comparison of probabilistic and scenario-based approaches, Journal of Hydrometeorology, 8 (3), 
261ς281, doi:10.1175/JHM576.1, 2007. 

D. Koutsoyiannis, Hurst-Kolmogorov dynamics and uncertainty, Journal of the American Water Resources 
Association, 47 (3), 481ς495, doi:10.1111/j.1752-1688.2011.00543.x, 2011. 
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н ʅ˔ˈ˂ʽʰ 

 Panayotis C. Yannopoulos  Jan 22, 2025 

ʃˇ˂ˏ ˔ˊʺˋʽ˃ʹ ʰˎˍʺ ʹ ʶ˄ʹ˃ʷˊ˖ˋʹ ʴʽʰ ˈ˂ˇˎˌ ˈˋˇˎˌ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˃ˇ˄ˍʷ˂ʰΦ 

 Demetris Koutsoyiannis Jan 22, 2025 

ʋʰʾˊˇ˃ʰʽ ˁΦ ɱʽʰ˄˄ˈˉˇˎ˂ʶ ˁʰʽ ʶˎ˔ʰˊʽˋˍ˗ ʴʽʰ ˍˇ ˋ˔ˈ˂ʽˈ ˋʰˌΦ 
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ɰʞʔʍɻʅʈʂ ʈɻʐʅʗ ʎʐʂ ɿʅɻʆʅʉɿʞʉʀʑʎʂ ɂ ɥʘʍʋʏ ρȡ ɬʅ 
ʀʚʉɻʅ ʆʇʚʈɻȠ 

ɱʽˇˊˍʱʸˇ˄ˍʰˌ ˍʹ˄ ˍʷˍʰˊˍʹ ʷˁʵˇˋʹ ˍˇˎ ʲʽʲ˂ʾˇˎ ˃ˇˎ 

 Demetris Koutsoyiannis Jan 31, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʋʻʶˌ ʵʹ˃ˇˋʾʶˎˋʰ ˍʹ˄ ˍʷˍʰˊˍʹ ʷˁʵˇˋʹ ˍˇˎ ʲʽʲ˂ʾˇˎ ˃ˇˎ Stochastics of Hydroclimatic Extremes 
- A Cool Look at Risk [ʅˍˇ˔ʰˋˍʽˁʺ ˍ˖˄ ɮˁˊʰʾ˖˄ ʇʵˊˇˁ˂ʽ˃ʰˍʽˁ˗˄ ʊʰʽ˄ˇ˃ʷ˄˖˄ - ɾʽʰ 
ʌˏ˔ˊʰʽ˃ʹ ɾʰˍʽʱ ˋˍʹ ɲʽʰˁʽ˄ʵˏ˄ʶˎˋʹϐΦ ɳʾ˔ʰ ˉˊˇʴˊʰ˃˃ʰˍʾˋʶʽ ˄ʰ ˍˇ ʷ˔˖ ʷˍˇʽ˃ˇ ˃ʷ˔ˊʽ ˍˇ ˍʷ˂ˇˌ 
ˍˇˎ нлнпΣ ʰ˂˂ʱ ˍˇ ˁʰʻˎˋˍʷˊʹˋʰ ʷ˄ʰ ˃ʺ˄ʰ ʴʽʰ ˂ˈʴˇˎˌ ˉˇˎ ʶˏˁˇ˂ʰ ʻʰ ˃ʰ˄ˍʷ˕ˇˎ˄ ˈˋˇʽ ʷ˔ˇˎ˄ 
ˉʰˊʰˁˇ˂ˇˎʻʺˋʶʽ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʰ˄ʰˊˍʺˋʶʽˌ ˃ˇˎΦ 

 

ʃʰˊʺʴʰʴʰ ˍʹ˄ ʷˁʵˇˋʹ л ˍˇˎ ʲʽʲ˂ʾˇˎ ˍˇ нлнл ˁʰʽ ˄ʷʰ ʷˁʵˇˋʹ ˋʶ ˁʰʻʷ˄ʰ ʰˉΩ ˍʰ ʶˉˈ˃ʶ˄ʰ 
ˍʷˋˋʶˊʰ ˔ˊˈ˄ʽʰΦ ʂ˂ʹ ʹ ˉʰˊʰʴ˖ʴʺ ʶʾ˄ʰʽ ʵʽˁʺ ˃ˇˎΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˃ʰʻʹ˃ʰˍʽˁʺˌ 
ʰ˄ʱ˂ˎˋʹˌΣ ˍˇˎ ˋ˔ʶʵʽʰˋ˃ˇˏ ˍˇˎ ʲʽʲ˂ʾˇˎΣ ˍʹˌ ˋˎʴʴˊʰ˒ʺˌΣ ˍʹˌ ˋˍˇʽ˔ʶʽˇʻʷˍʹˋʹˌΣ ˍʹˌ 
ˋʶ˂ʽʵˇˉˇʾʹˋʹˌ ˁˍ˂Φ ʅˎ˄ʱʵʶ˂˒ˇʽ ˁʰʽ ˒ʾ˂ˇʽ ˃ˇˎ ˃ʶ ʲˇʺʻʹˋʰ˄ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌΣ ˈˉ˖ˌ 
˒ʰʾ˄ʶˍʰʽ ˋˍʽˌ ɮ˄ʰʴ˄˖ˊʾˋʶʽˌΦ 

ʆˇ ʲʽʲ˂ʾˇ ʶʾ˄ʰʽ ˋʶ ʰ˄ˇʽ˔ˍʺ ˉˊˈˋʲʰˋʹ ˁʰʽ ˈˉˇʽˇˌ ʶ˄ʵʽʰ˒ʷˊʶˍʰʽ ˃ˉˇˊʶʾ ˄ʰ ˍˇ ˁʰˍʶʲʱˋʶʽ 
ʵ˖ˊʶʱ˄ ʰˉˈ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˃ˇˎ ό˃ʶ ˁ˂ʽˁ ˋˍˇ ˋˏ˄ʵʶˋ˃ˇ ζʃ˂ʺˊʶˌ ˁʶʾ˃ʶ˄ˇηύΦ ɲʶ˄ ˎˉʱˊ˔ˇˎ˄ 
ˉʶˊʽˇˊʽˋ˃ˇʾ ˋˍʹ ˂ʺ˕ʹ ˁʰʽ ʵʶ˄ ʰˉʰʽˍˇˏ˄ˍʰʽ ˋˍˇʽ˔ʶʾʰ ˔ˊʺˋˍʹ όˇˏˍʶ ƭƻƎƛƴΣ ˇˏˍʶ ŜƳŀƛƭ ˁˍ˂ΦύΦ 

ʆˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍˇˎ ˉʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ˍˇˎ ʲʽʲ˂ʾˇˎ ʵʶ˄ ˃ˉˇˊʶʾ ˄ʰ ʲˊʶʻʶʾ ˉˇˎʻʶ˄ʱ ʰ˂˂ˇˏΣ 
ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˉˊ˖ˍˈˍˎˉˇ ˁʰʽ ˁʰʽ˄ˇˏˊʴʽˇΦ όɮˉˈ ʰˎˍʺ ˍʹ˄ ʱˉˇ˕ʹΣ ˃ˉˇˊ˗ ˄ʰ 
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ˉˊˇˁʰ˂ʷˋ˖ ʶˁʶʾ˄ˇˎˌ ˍˇˎˌ ζ˒ʾ˂ˇˎˌη ˉˇˎ ʴˁˊʽ˄ʽʱʸˇˎ˄ ˈˍʽ ˋˎ˔˄ʱ ˁʱ˄˖ ʰ˄ʰ˒ˇˊʷˌ ˋˍʽˌ ʵʽˁʷˌ 
˃ˇˎ ʶˊʴʰˋʾʶˌ ˄ʰ ˉˊˇˍʶʾ˄ˇˎ˄ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ˉʰˊʰˉˇ˃ˉʷˌύΦ 

ɳʾ˄ʰʽ ˉʶˊʽˍˍˈ ˄ʰ ʶˉʰ˄ʰ˂ʱʲ˖ ʶʵ˗ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ʲʽʲ˂ʾˇˎΦ ɯ˂˂˖ˋˍʶΣ ʰˎˍˈ ʻʰ ʺˍʰ˄ 
ʰʵˏ˄ʰˍˇΣ ˁʰʻ˗ˌ ʷ˔ʶʽ ʷˁˍʰˋʹ плл ˋʶ˂ʾʵ˖˄ ˁʰʽ ˉʶˊʽʷ˔ʶʽ ˉˇ˂˂ʱ ˃ʰʻʹ˃ʰˍʽˁʱΦ ʍˋˍˈˋˇΣ ˍˇ ˉˊ˗ˍˇ 
ˁʰʽ ˍˇ ˍʶ˂ʶˎˍʰʾˇ ˁʶ˒ʱ˂ʰʽˇ ˉʽˋˍʶˏ˖ ˈˍʽ ʵʽʰʲʱʸˇ˄ˍʰʽ ʶˏˁˇ˂ʰΦ ɳˉʾˋʹˌΣ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ 
ˁʶ˒ʱ˂ʰʽʰ ˉʶˊʽʷ˔ˇˎ˄ ʃʰˊʶˁʲʱˋʶʽˌ (Digressions ύ ˇˊʽˋ˃ʷ˄ʶˌ ʰˉΩ ˍʽˌ ˇˉˇʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˃ʹ 
˃ʰʻʹ˃ʰˍʽˁˈ ˎ˂ʽˁˈΣ ʶˉʶ˅ʹʴʺˋʶʽˌ ʺ ʶ˒ʰˊ˃ˇʴʷˌ ˋʶ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍˇˎ ˉˊʰʴ˃ʰˍʽˁˇˏ ˁˈˋ˃ˇˎΦ ɱʽʰ 
˄ʰ ʵʽʶˎˁˇ˂ˏ˄˖ ˍʹ˄ ʰ˄ʱʴ˄˖ˋʹΣ ʷ˔˖ ʲʱ˂ʶʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʰʻʹ˃ʰˍʽˁʷˌ ʰˉˇʵʶʾ˅ʶʽˌ ˋʶ 
ʃʰˊʰˊˍʺ˃ʰˍʰ (Appendicesύ ˋˍˇ ˍʷ˂ˇˌ ˁʱʻʶ ˁʶ˒ʰ˂ʰʾˇˎΦ 

ʅʶ ʰˎˍʺ ˁʰʽ ˋˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʵˏˇ ʰ˄ʰˊˍʺˋʶʽˌ ˍʹˌ ɼ˂ʽ˃ʱʻʶʽʰˌ ʻʰ ʶˉʽˋʹ˃ʱ˄˖ ˃ʶˊʽˁʱ ʻʷ˃ʰˍʰ 
ʶ˄ʵʶʽˁˍʽˁʱΦ ɱʽʰ ˂ˈʴˇˎˌ ʰˉ˂ˈˍʹˍʰˌΣ ˍʰ ʻʷ˃ʰˍʰ ˉˇˎ ʷ˔˖ ʶˉʽ˂ʷ˅ʶʽ ʴʽʰ ˍʽˌ ʰ˄ʰˊˍʺˋʶʽˌ ʵʶ˄ 
ˉʶˊʽʷ˔ˇˎ˄ ˃ʰʻʹ˃ʰˍʽˁˈ ˎ˂ʽˁˈΦ ʍˋˍˈˋˇΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ˉˊˇˋˁʰ˂ʷˋ˖ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌ 
ʰ˄ʰʴ˄˗ˋˍʶˌ ˄ʰ ʵˇˎ˄ ˍˇ ˃ʰʻʹ˃ʰˍʽˁˈ ˎ˂ʽˁˈ ˁʰʽ ˄ʰ ˃ˇˎ ʴ˄˖ˋˍˇˉˇʽʺˋˇˎ˄ ˍʰ ˋ˔ˈ˂ʽʰΣ ˍʽˌ 
ˉˊˇˍʱˋʶʽˌ ʺ ˍʰ ˉʽʻʰ˄ʱ ˂ʱʻʹ ˉˇˎ ʻʰ ʲˊˇˎ˄Φ 

ɳʵ˗ ˃ʶˍʰ˒ˊʱʸ˖ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˍʹ˄ ʃʰˊʷˁʲʰˋʹ мΦ/Υ ʆʽ ʶʾ˄ʰʽ ˍˇ ˁ˂ʾ˃ʰ (Digression 1.C: What is 
climate? ύΤ ɺˋ˖ˌ ˁʱˉˇʽˇʽ ˄ʰ ʻʶ˖ˊʺˋˇˎ˄ ˈˍʽ ˍˇ ʻʷ˃ʰ ˉˇˎ ʶˉʽˋʹ˃ʰʾ˄˖ ʶʾ˄ʰʽ ʰˋʺ˃ʰ˄ˍˇΣ ʰ˂˂ʱΣ 
ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʽˁʺ ˃ˇˎ ˉˊˇˋʷʴʴʽˋʹ όˉˇˎ ʶʾ˄ʰʽ ʰˎˍʺ ˉˇˎ ʵʽʵʱˋˁʶʽ ˇ ɮˊʽˋˍˇˍʷ˂ʹˌύ32Σ ʵʶ˄ 
˃ˉˇˊʶʾ ˄ʰ ˎˉʱˊ˅ʶʽ ʶˉʽˋˍʺ˃ʹ ˔˖ˊʾˌ ˋ˖ˋˍˇˏˌ ˇˊʽˋ˃ˇˏˌ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ʶ˄˄ˇʽ˗˄Φ ɮˁˇ˂ˇˎʻʶʾ 
˂ˇʽˉˈ˄ ʹ ʱˉˇ˕ʺ ˃ˇˎ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ˄ ˇˊʽˋ˃ˈ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΦ όʁʽ ˋˏ˔ˊˇ˄ˇʽ ˇˊʽˋ˃ˇʾ ʰˉˈ 
ʵʽʱ˒ˇˊˇˎˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ ˉˇˎ ˉʰˊʰʻʷˍ˖ ʶʾ˄ʰʽ ˋˍʰ ʰʴʴ˂ʽˁʱ ˁʰʽ ˍˇˎˌ ʷ˔˖ ˃ʶˍʰ˒ˊʱˋʶʽ ˋˍʰ 
ʶ˂˂ʹ˄ʽˁʱΦύ 

 

ʂˉ˖ˌ ˋˎ˃ʲʰʾ˄ʶʽ ˁʰʽ ˃ʶ ˍʹ ˋˍˇ˔ʰˋˍʽˁʺ όʃʰˊʷˁʲʰˋʹ мΦɮύΣ ʹ ʷ˄˄ˇʽʰ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʶʾ˄ʰʽ ˉʰ˂ʽʱΦ 
ʁ ɮˊʽˋˍˇˍʷ˂ʹˌ ˋˍʰ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˍˇˎ ˉʶˊʽʴˊʱ˒ʶʽ ˍʰ ˁ˂ʾ˃ʰˍʰ ˋˍʹ ɱʹ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 
ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌΣ ʰ˂˂ʱ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ʷ˄ʰ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ˈˊˇΣ ˍˇ˄ ˈˊˇ ˁˊʱˋʹ όˁˊ̀̔ ˌΣ33 ̄ ˇˎ 
ˁˎˊʽˇ˂ʶˁˍʽˁʱ ˋʹ˃ʰʾ˄ʶʽ ʰ˄ʱ˃ʽ˅ʹ ˉˊʰʴ˃ʱˍ˖˄ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ʷ˄ʰ ˃ʶʾʴ˃ʰ ʺ ˁʰʽ 
ʽʵʽˇˋˎʴˁˊʰˋʾʰύΦ34 ʁ ˈˊˇˌ ˁ˂ʾ˃ʰ όˉ˂ʹʻˎ˄ˍʽˁˈˌ ˁ˂ʾ˃ʰˍʰύ ʶˉʽ˄ˇʺʻʹˁʶ ˖ˌ ʴʶ˖ʴˊʰ˒ʽˁˈˌ ˈˊˇˌ 
ʰˉˈ ˍˇ˄ ʰˋˍˊˇ˄ˈ˃ˇ ɺˉˉʰˊ˔ˇ35 (190 -мнл ˉΦʋΦύΦ ʇˉʺˊ˅ʶ ˇ ʻʶ˃ʶ˂ʽ˖ˍʺˌ ˍʹˌ ˍˊʽʴ˖˄ˇ˃ʶˍˊʾʰˌΣ ʰ˂˂ʱ 
ʶʾ˄ʰʽ ˉʽˇ ˅ʰˁˇˎˋˍˈˌ ʴʽʰ ˍʹ˄ ʰ˄ʰˁʱ˂ˎ˕ʹ ˁʰʽ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍʹˌ ˃ʶˍʱˉˍ˖ˋʹˌ ˍ˖˄ ʽˋʹ˃ʶˊʽ˗˄ 
˃ʶ˂ʶˍ˗˄ˍʰˌ ˃ʶˍˊʺˋʶʽˌ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ʰˋˍʷˊʶˌΦ ʆˇ˄ нлˈ ʰʽ˗˄ʰΣ ʹ ˃ʶˍʱˉˍ˖ˋʹ ʰˎˍʺ ʻʰ ʲˊʶʻʶʾ 
ˈˍʽ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰ ˍʹˌ ɱʹˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ʰˉˈ ˍˇˎˌ ˂ʶʴˈ˃ʶ˄ˇˎˌ ˁˏˁ˂ˇˎˌ 
aƛƭŀƴƪƻǾƛǘŎƘΦ ʁ ˈˊˇˌ ˁ˂ʾ˃ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ˊʺ˃ʰ ˁ˂ʾ˄ʶʽ˄Σ ˁʰʽ ʰˊ˔ʽˁʱ ʵʺ˂˖˄ʶ ˍʹ ʴ˖˄ʾʰ 
ˁ˂ʾˋʹˌ ˍʹˌ ˇˎˊʱ˄ʽʰˌ ˋ˒ʰʾˊʰˌ ˁʰʽ ˍˇ ʴʺʽ˄ˇ ʴʶ˖ʴˊʰ˒ʽˁˈ ˉ˂ʱˍˇˌ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍʹ 
ʴ˖˄ʾʰ ʰˎˍʺ ό{ƘŎƘŜƎƭƻǾΣ нллтύ36. 

 
32 ɱʽʰ ˂ʶˉˍˇ˃ʷˊʶʽʶˌ ʵʶʾˍʶ ˋˍˇ ʲʽʲ˂ʾˇ ˍʹ˄ ʃʰˊʷˁʲʰˋʹ нΦɮΥ ʆʽ ʶʾ˄ʰʽ ʹ ˋʰ˒ʺ˄ʶʽʰΤ (Digression 2.A: What is 
sapheneia? ). 
33 ʆʹ˄ ʾʵʽʰ ˊʾʸʰ ʷ˔ʶʽ ˍʹ ˄ʶˇʶ˂˂ʹ˄ʽˁʺ ˂ʷ˅ʹ ˁˊʰˋʾΦ ʁ ˈˊˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰʽ ˋʺ˃ʶˊʰ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ʴʽʰ ˉʰˊʱʴ˖ʴʰ 
ˇ˄ˈ˃ʰˍʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰΣ ˈˉ˖ˌ ʶˏˁˊʰˍˇˌ ˁʰʽ ʶˎˁˊʰˋʾʰΦ 
34 ώɮˊʽˋˍΦ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʱ оснōΦмтϐ ζΧ ̱ ʶ ʴˊ ˂ˈʴˇˌ ʵʶʾˁ˄ˎˋʽ˄ ˍʽ ̄ ̄ ˂ʱˍˇˌ ˃ ˄ώˍ˄ ˇˁ̌ ˎ˃ʷ˄ʹ˄ϐ ˊʽˋˍʰʽΣ ˍ 
ʵ ˁ ˏˁ˂ ̀ ˎ˄ʱˉˍʶʽ˄ ˄ʵʷ˔ʶˍʰʽ ʵʽ ̱ ˄ ˁ́ˋʽ˄, τˇ  ɹ ˊ ̄ ʶˊʲʱ˂˂ʶʽ ˍ ˁ ʰˏ˃ʰˍʰ ˁʰ ̱  ̞ ˔ˇˌ ˁʰˍ ˃ ˁˇˌΣ ˂˂Ω 

 ̄ˉ˂ʱˍˇˌΣ ˋˍΩ ʶ ˃ʺ ˉˇˎ ˁ˖˂ˏʶʽ ʻʰ˂ʱˍˍʹˌ ˉ˂ʻˇˌΣ ˉʰ˄ ʶ˄ʰʽ ˉˇˊʶˏˋʽ˃ˇ˄Σ τˁ  hˁʰ ̱  ̱˒ʰʽ˄ˈ˃ʶ˄ʰ ˉʶˊʾ ˍʶ 
ˍˇ̩  ˉ˂ˇˌ ˁʰ ̱ ˌ ˉˇˊʶʾʰˌϊ» 
35 ɹˉˉʱˊ˔ˇˎ ˍ˖˄ ɮˊʱˍˇˎ ˁʰʽ ɳˎʵˈ˅ˇˎ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ʶ˅ʹʴʺˋʶ˖ˌ όʲ˂Φ {ƘŎƘŜƎƭƻǾΣ нллтύΦ 
36 {ƘŎƘŜƎƭƻǾΣ 5ΦΣ нллтΦ IƛǇǇŀǊŎƘǳǎΩ ǘŀōƭŜ ƻŦ ŎƭƛƳŀǘŀ ŀƴŘ tǘƻƭŜƳȅΩǎ ƎŜƻƎǊŀǇƘȅΦ Orbis Terrarum, 9. 
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ʁ ˁʰˍʱ˂ˇʴˇˌ ˁ˂ʽ˃ʱˍ˖˄ ˍˇˎ ɹˉˉʱˊ˔ˇˎ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇ˄ ʅˍˊʱʲ˖˄ʰ ˍˇ˄ ɱʶ˖ʴˊʱ˒ˇ όсо ˉΦʋΦ 
- нп ˃ΦʋΦύΣ ʰˉˈ ˍˇ˄ ˇˉˇʾˇ ʴʾ˄ʶˍʰʽ ˋʰ˒ʷˌ ˈˍʽ ˍʰ ʶ˄ ˂ˈʴ˖ ˁ˂ʾ˃ʰˍʰ ʶʾ˄ʰʽ ʰˉ˂˗ˌ ˍʰ ʴʶ˖ʴˊʰ˒ʽˁʱ 
ˉ˂ʱˍʹ ʵʽʰ˒ˈˊ˖˄ ˉˈ˂ʶ˖˄Σ ʰˉˈ мсϲ ʷ˖ˌ руϲ ɰ όʲ˂Φ {ƘŎƘŜƎƭƻǾΣ нллтΣ ʴʽʰ ˃ʽʰ ʰ˄ʰˁʰˍʰˋˁʶˎʺ ˍˇˎ 
ˁʰˍʰ˂ˈʴˇˎύΦ ʍˋˍˈˋˇΣ ˇ ʾʵʽˇˌ ˇ ʅˍˊʱʲ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ˄ ˈˊˇ ˁ˂ʾ˃ʰ ˃ʶ ʷ˄˄ˇʽʰ ˁˇ˄ˍʱ ˋˍʹ 
ˋˏʴ˔ˊˇ˄ʹΦ37 ɳˉʽˉ˂ʷˇ˄Σ ˇ ʅˍˊʱʲ˖˄Σ ˈˊʽˋʶ ˍʽˌ ˉʷ˄ˍʶ ˁ˂ʽ˃ʰˍʽˁʷˌ ʸ˗˄ʶˌΣ ʵˏˇ ˁʰˍʶ˕ˎʴ˃ʷ˄ʶˌΣ ʵˏˇ 
ʶˁˊʰˍʶˌ ˁ ʰʽ ˃ʾʰ ʵʽʰˁʶˁʰˎ˃ʷ˄ʹΣ ˈˉ˖ˌ ˍʽˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ38 

ʁ ˈˊˇˌ ˁ˂ʾ˃ʰ ʶʾ˔ʶ ˍʹ˄ ʰˊ˔ʰʾʰ ʶ˂˂ʹ˄ʽˁʺ ʴʶ˖ʴˊʰ˒ʽˁʺ ˋʹ˃ʰˋʾʰ ˃ʷ˔ˊʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇ мтллΣ 
ˈˉ˖ˌ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˋʶ ʷ˄ʰ ˂ʶ˅ʽˁˈ ˍʹˌ ʶˉˇ˔ʺˌ ʶˁʶʾ˄ʹˌΦ39 ɾʽʰ ʰ˄ʰʸʺˍʹˋʹ ˋʶ ˉʰ˂ʽʱ ʲʽʲ˂ʾʰ40 
ʰˉˇˁʰ˂ˏˉˍʶʽ ˈˍʽ ˇ ˈˊˇˌ ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʶˍʱ ˍˇ муллΦ ɾʶ ˍʹ˄ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ 
ˋˎ˂˂ˇʴʺ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ˃ʶˍˊʺˋʶ˖˄Σ ˇ ˈˊˇˌ ˁ˂ʾ˃ʰ ʰˉˇˁˍʱ ˋˍʰˍʽˋˍʽˁˈ ˔ʰˊʰˁˍʺˊʰ ˖ˌ ˇ 
˃ʷˋˇˌ ˁʰʽˊˈˌΦ ʃˊʱʴ˃ʰˍʽΣ ˇ ʴʶ˖ʴˊʱ˒ˇˌ !ΦWΦ IŜǊōŜǊǘǎƻƴ όмфлтύ41 ˋˍˇ ʲʽʲ˂ʾˇ ˍˇˎ ˃ʶ ˍʾˍ˂ˇ 
«Outlines of Physiography, an Introduction to the Study of the Earth» [ʃʶˊʾʴˊʰ˃˃ʰ ˍʹˌ 
ʊˎˋʽˇʴˊʰ˒ʾʰˌΣ ˃ʽʰ ʶʽˋʰʴ˖ʴʺ ˋˍʹ ˃ʶ˂ʷˍʹ ˍʹˌ ɱʹˌϐΣ ʵʾ˄ʶʽ ˍˇ˄ ʰˁˈ˂ˇˎʻˇ ˇˊʽˋ˃ˈ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ 
ʲʰˋʽʸˈ˃ʶ˄ˇˌ ˋˍˇ˄ ˁʰʽˊˈ ʰ˂˂ʱ ˁʰʽ ʵʽʰˁˊʾ˄ˇ˄ˍʱˌ ˍˇ ʰˉΩ ʰˎˍˈ˄Υ 

ɾʶ ˍˇ˄ ˈˊˇ ˁ˂ʾ˃ʰ ʶ˄˄ˇˇˏ˃ʶ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍˇˎ ˁʰʽˊˇˏΣ ˈˉ˖ˌ ʰˎˍˈˌ 
ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʰˉˈ ˉʰˊʰˍʹˊʺˋʶʽˌ ˉˇ˂˂˗˄ ʶˍ˗˄Φ ʆˇ ˁ˂ʾ˃ʰ ˂ʰ˃ʲʱ˄ʶʽ ʶˉʾˋʹˌ 
ˎˉˈ˕ʹ ˍʰ ʰˁˊʰʾʰ ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ 
ʰˎˍʺˌ ˍʹˌ ˉʶˊʽˈʵˇˎΦ ʆˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˃ˉˇˊˇˏ˃ʶ ˄ʰ 
ˉʶˊʽ˃ʷ˄ˇˎ˃ʶΣ ʶ˄˗ ˇ ˁʰʽˊˈˌ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ˉˊʰʴ˃ʰˍʽˁʱ ʷ˔ˇˎ˃ʶΦ42 

ʁ IŜǊōŜǊǘǎƻƴ ˈˊʽˋʶ ʶˉʾˋʹˌ ˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɱʹˌ ˃ʶ ʲʱˋʹ ˋˍʰˍʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ 
ˁʰˍʰ˄ˇ˃ʺˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌΣ ʷ˄ʰ ʷˊʴˇ ˉˇˎ ʱˋˁʹˋʶ ʶˉʽˊˊˇʺ ˋˍʹ 
ʵʽʱˋʹ˃ʹ ˁʰʽ ˉʽˇ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʹ ˁ˂ʽ˃ʰˍʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍˇˎ YǀǇǇŜƴ όмфмуύ43Σ ʹ 

 
37 ώʅˍˊʱʲ˖˄ мΦмϐ ζˉʱ˄ˍʶˌΣ ˋˇʽ ˍˈˉ˖˄ ʵʽˈˍʹˍʰˌ ˂ʷʴʶʽ˄ ˉʽ˔ʶʽˊˇˋʽ˄Σ ˇˁʶʾ˖ˌ ˉˊˇˋʱˉˍˇ˄ˍʰʽ ˁʰ ˍ˄ ˇ́h ˄ʾ˖˄ 
ˁ  hɹ ʶ˖˃ʶˍˊʾʰˌΣ ˋ˔ʺ˃ʰˍʰ ˁʰ ˃ ʶʴʷʻʹ ˁʰ ˉˇˋˍʺ˃ʰˍʰ ˁʰ ˁ ˂ʾ˃ʰˍʰ ɻ ʹ˂ˇ˄̱ ʶˌ ˁʰ ̒ ʱ˂ˉʹ ˁʰ ̞ ˏ˔ʹ ˁʰ ˉ˂̩  ˍ˄ 
ˍ  ̌̄ ʶˊʽʷ˔ˇ˄ˍˇˌ ˒ˏˋʽ˄Φ» 
38 ώʅˍˊʱʲ˖˄ нΦоϐ ζʰˍʹ ʵ ˍ  ʶ̩  ˍ̩ ώˉʷ˄ˍʶϐ ʸ˗˄ʰˌ ˃ʶˊʽˋ˃ ˂ʰ˃ʲʱ˄ʶʽ ˍ˄ ˇˁʁ ʾʰ˄ ʵʽʱˁˊʽˋʽ˄Υ ʰ ˍʶ ʴˊ 
ˁʰˍʶ˕ˎʴ˃ʷ˄ʰʽ ʵˏˇ ˍ˄ ˂˂ʶʽ˕ʽ˄ ˍˇ ʻʱ˂ˉˇˎˌ ˉʰʴˇˊʶˏˇˎˋʽ˄ ʶˌ ˃ʾʰ˄ ˍˇ ˉʶˊʽʷ˔ˇ˄ˍˇˌ ˒ˏˋʽ˄ ˋˎ˄ʰʴˈ˃ʶ˄ʰʽΣ ʰ 
ˍʶ ʶˁˊʰˍˇʽ ̄ ʰˊʰˉ˂ʹˋʾ˖ˌ ʶˌ ˃ʾʰ˄ ˍ˄ ˃ʶˋˈˍʹˍʰ ʴˇ˄ˍʰʽΣ ʶˌ ʵ ̱ ˄ ˂ˇʽˉ˄  ˂ ˇʽˉ ˃ ʾʰ ˁʰ ɻ ʽʰˁʶˁʰˎ˃ʷ˄ʹΦ» 
39 ʁ ʰˁˈ˂ˇˎʻˇˌ ˇˊʽˋ˃ˈˌ ʵʾ˄ʶˍʰʽ ʰˉΩ ˍˇ˄ aƻȄƻƴ όмтллύϝΥ ζɼ˂ʾ˃ʰΣ ʰˉΩ ˍʹ˄ ʾʵʽʰ ʶ˂˂ʹ˄ʽˁʺ ˂ʷ˅ʹΥ ʶʾ˄ʰʽ ʷ˄ʰ ˍ˃ʺ˃ʰ ˍʹˌ 
ɱʹˌ ʺ ˍˇˎ ʁˎˊʰ˄ˇˏ ˉˇˎ ˉʶˊʽʷ˔ʶˍʰʽ ˃ʶˍʰ˅ˏ ʵˏˇ ˉʰˊʰ˂˂ʺ˂˖˄Φ ɼʰʽ ʴʽʰ ˍʹ ʵʽʱˁˊʽˋʹ ˍ˖˄ ˍˈˉ˖˄Σ ˁʰʽ ˍʹ ʵʽʰ˒ˇˊʶˍʽˁʺ 
ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʰʷˊʰΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˁʰˍʱˋˍʰˋʺ ˍˇˎˌΦ ʁ˂ˈˁ˂ʹˊʹ ʹ ˋ˒ʰʾˊʰ ˍʹˌ ɱʹˌ ˔˖ˊʾʸʶˍʰʽ ˋʶ нп ɰˈˊʶʽʰ 
ˁʰʽ нп ɿˈˍʽʰ ɼ˂ʾ˃ʰˍʰΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʰ˄ʱ ˃ʽˋʺ ˗ˊʰ ʰˏ˅ʹˋʹ ˍ˖˄ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ʹ˃ʶˊ˗˄˜ ʴʽʰˍʾ ˃ʶ ʲʱˋʹ ˍˇ˄ 
ɹˋʹ˃ʶˊʽ˄ˈ ˇ˄ˇ˃ʱʸˇˎ˃ʶ ˖ˌ ˉˊ˗ˍˇ ˁ˂ʾ˃ʰ ʰˉˈ ʶˁʶʾ ˃ʷ˔ˊʽ ˍˇ ˉ˂ʱˍˇˌ ˋˍˇ ˇˉˇʾˇ ʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʹ˃ʷˊʰ ʶʾ˄ʰʽ ˃ʽˋʺ ˗ˊʰ 
ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˈΣˍʽ ˋˍˇ˄ ɹˋʹ˃ʶˊʽ˄ˈΣ ʵʹ˂Φ мн ˗ˊʶˌ ˁʰʽ ˃ʽˋʺ˜ ˍˇ ʵʶˏˍʶˊˇ ɼ˂ʾ˃ʰ ʶʾ˄ʰʽ ʶˁʶʾ ˈˉˇˎ ʰˎ˅ʱ˄ʶˍʰʽ ˁʰˍʱ 
˃ʾʰ ˇ˂ˈˁ˂ʹˊʹ ˗ˊʰΣ ˍˇ ˍˊʾˍˇ ɼ˂ʾ˃ʰ ˉʰˊˇ˃ˇʾ˖ˌΣ ˁʰʽ ˁʱʻʶ ʲˈˊʶʽˇ ˁʰʽ ˄ˈˍʽˇ ɼ˂ʾ˃ʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ʷ˔ʶʽ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ 
ʹ˃ʷˊʰ ˍˇˎ ˃ʽˋʺ ˗ˊʰ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ ˉˊˇʹʴˇˏ˃ʶ˄ˇ ɼ˂ʾ˃ʰΣ ˃ʷ˔ˊʽˌ ˈˍˇˎ ˋˍˇ ˍʶ˂ʶˎˍʰʾˇ ʲˈˊʶʽˇ ˁʰʽ ˄ˈˍʽˇ 
ɼ˂ʾ˃ʰΣ ˇ ɷ˂ʽˇˌ ʵʶ˄ ʵˏʶʽ ˁʰʻˈ˂ˇˎ ʴʽʰ ˃ʽˋˈ ʷˍˇˌΣ ʰ˂˂ʱ ˁʽ˄ʶʾˍʰʽ ˁˎˁ˂ʽˁʱ ˉʱ˄˖ ʰˉˈ ˍˇ˄ ˇˊʾʸˇ˄ˍʰηΦ 

*Moxon, J., 1700. Mathematicks Made Easie: Or, a Mathematical Dictionary: Explaining the Terms of Art, and 
Difficult Phrases Used in Arithmetick, Geometry, Astronomy, Astrology, and Other Mathematical Sciences Χ WΦ 
Moxon, at the sign of Atlas in Warwick Lane. 
40 https://books.google.com/ngrams/graph?content=climatology. 
41 Herbertson, A.J., 1907. Outlines of Physiography, an Introduction to the Study of the Earth, Arnold, London, UK. 
42 ɴˍˋʽΣ ˇ IŜǊōŜǊǘǎƻƴ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˇ ˉʰˍʷˊʰˌ ˍʹˌ ʵʽʱˋʹ˃ʹˌ ˒ˊʱˋʹˌ ζˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ˉʶˊʽ˃ʷ˄ˇˎ˃ʶΣ 
ˁʰʽˊˈˌ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ʷ˔ˇˎ˃ʶηΣ ˉˇˎ ˋˎ˔˄ʱ ʰˉˇʵʾʵʶˍʰʽ ˋˍˇ˄ aŀǊƪ ¢ǿŀƛƴΦ ɮˎˍˈ ˉˇˎ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰ 
ʷʴˊʰ˕ʶ ˇ ¢ǿŀƛƴΣ ʰˉˇʵʾʵˇ˄ˍʱˌ ˍˇ ˋʶ ʷ˄ʰ˄ ʰ˄˗˄ˎ˃ˇ ˃ʰʻʹˍʺΣ ʶʾ˄ʰʽ ζʆˇ ˁ˂ʾ˃ʰ ʵʽʰˊˁʶʾ ˈ˂ʹ ˍʹ˄ ˗ˊʰ ˁʰʽ ˇ ˁʰʽˊˈˌ 
˃ˈ˄ˇ ˂ʾʴʶˌ ˃ʷˊʶˌη- ̡ ˂ʷˉʶ ƘǘǘǇǎΥκκǉǳƻǘŜƛƴǾŜǎǘƛƎŀǘƻǊΦŎƻƳκнлмнκлсκнпκŎƭƛƳŀǘŜ-vs-weather/. 
43 Köppen, W., 1918. Klassifikation der Klimate nach Temperatur, Niederschlag und Jahreslauf, Petermanns 
Geogr. Mitteilungen, 64, 103-203. 

https://books.google.com/ngrams/graph?content=climatology
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ˇˉˇʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˅ʽ ˁˏˊʽʶˌ ʸ˗˄ʶˌ ˁʰʽ ʷ˄ˍʶˁʰ ˁ˂ʾ˃ʰˍʰ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʾʵʽʰ ʴʶ˄ʽˁʺ 
ˁ˂ʾ˃ʰˁʰ ˃ʶ ʶˁʶʾ˄ʹ ˍˇˎ IŜǊōŜǊǘǎƻƴ ό{ǘŀƳǇΣ мфртύ44Φ ʁ ˇˊʽˋ˃ˈˌ ˍˇˎ IŜǊōŜǊǘǎƻƴ ʷ˔ʶʽ ʵʽʰˍʹˊʹʻʶʾ 
˔˖ˊʾˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˇ [ŀƳō όмфтнύ45 h ˄ʰ˒ʷˊʶʽΥ 

ʆˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ˁʰʽˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˉˇˎ ʶˉʽˁˊʰˍˇˏ˄ ˋʶ ʷ˄ʰ˄ 
ˍˈˉˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʷˍˇˎˌ ˋˍˇ ˉʷˊʰˋ˃ʰ ˍ˖˄ ʶˍ˗˄Φ ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˈ˔ʽ 
˃ˈ˄ˇ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ˉˊˇ˒ʰ˄˗ˌ ʶʾ˄ʰʽ ζˁˇ˄ˍʱ ˋˍˇ ˃ʷˋˇ ˈˊˇη ʺ 
ζ˒ˎˋʽˇ˂ˇʴʽˁʷˌηΣ ʰ˂˂ʱ ˁʰʽ ˍʽˌ ʰˁˊʰʾʶˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˈ˂ʶˌ ˍʽˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌΦ 

ʆʰ ˋˏʴ˔ˊˇ˄ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ʴ˂˖ˋˋʱˊʽʰ ˉʰˊʷ˔ˇˎ˄ ʶˉʾˋʹˌ ˉʰˊˈ˃ˇʽˇˎˌ ˇˊʽˋ˃ˇˏˌ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΦ 
ʃʰˊʰʻʷˍˇˎ˃ʶ ˃ʶˊʽˁˇˏˌΥ 

¶ ɮˉˈ ˍʹ˄ ɳʻ˄ʽˁʺ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʇˉʹˊʶˋʾʰ όbŀǘƛƻƴŀƭ ²ŜŀǘƘŜǊ {ŜǊǾƛŎŜύ ˍ˖˄ ɶʃɮΥ46 

ɼ˂ʾ˃ʰ τ ʁʽ ˋˎ˄ʵˎʰˋ˃ʷ˄ʶˌ ʺ ʴʶ˄ʽˁʱ ʶˉʽˁˊʰˍˇˏˋʶˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˃ʽʰˌ 
ˉʶˊʽˇ˔ʺˌΣ ˁʰʻΩ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʷˍˇˎˌΣ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ˖ˌ ˃ʷˋˇˌ ˈˊˇˌ ʴʽʰ 
˃ʽʰ ˋʶʽˊʱ ʶˍ˗˄Φ 

¶ ɮˉΩ ˍˇ ɼʷ˄ˍˊˇ ɼ˂ʾ˃ʰˍʽˁ˗˄ ʃˊˇʴ˄˗ˋʶ˖˄ ό/ƭƛƳŀǘŜ tǊŜŘƛŎǘƛƻƴ /ŜƴǘŜǊύ ˍˇˎ ʾʵʽˇˎ 
ˇˊʴʰ˄ʽˋ˃ˇˏΥ47 

ɼ˂ʾ˃ʰ τ ʁ ˃ʷˋˇˌ ˈˊˇˌ ˍ˖˄ ˁʰʽˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ʴʽʰ ˃ʽʰ ˉʶˊʾˇʵˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ 
ол ʶˍ˗˄Φ ɮˌ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍˇ ˁ˂ʾ˃ʰ ˉˇˎ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʴʽʰ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˔ˊˇ˄ʽˁʷˌ 
ˉʶˊʽˈʵˇˎˌ όол ˔ˊˈ˄ʽʰΣ мллл ˔ˊˈ˄ʽʰύ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁˈΦ ʆˇ ˉʰ˂ʽˈ 
ˊʹˍˈ ˂ʷʶʽ ˈˍʽ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ˉʶˊʽ˃ʷ˄ˇˎ˃ʶ ˁʰʽ ˇ ˁʰʽˊˈˌ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ 
ʷ˔ˇˎ˃ʶΦ 

¶ ɮˉΩ ˍʹ˄ ɮ˃ʶˊʽˁʰ˄ʽˁʺ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ɳˍʰʽˊʶʾʰ ό!ƳŜǊƛŎŀƴ aŜǘŜƻǊƻƭƻƎƛŎŀƭ {ƻŎƛŜǘȅύΥ48 

ɼ˂ʾ˃ʰ τ ʁʽ ʲˊʰʵʷ˖ˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʶˌ ˈ˕ʶʽˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ-
ˎʵˊˈˋ˒ʰʽˊʰˌ-ʶˉʽ˒ʱ˄ʶʽʰˌ ʶʵʱ˒ˇˎˌΦ ʋʰˊʰˁˍʹˊʾʸʶˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˈˊˇˎˌ 
ˁʰˍʱ˂˂ʹ˂˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʴʽʰ ˉʶˊʽˈʵˇˎˌ ʶ˄ˈˌ 
˃ʺ˄ʰ ʺ ˉʶˊʽˋˋˈˍʶˊˇΣ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʹ ˔ˊˇ˄ʽˁʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ʰˎˍ˗˄ 
ˍ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄Φ ʁʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ˁʰˍʰˍʱ˅ʶʽˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ ˔˖ˊʽˁʺ 
˃ʶˍʰʲˇ˂ʺ ʰˎˍ˗˄ ˍ˖˄ ˔ˊˇ˄ʽˁʱ ˃ʷˋ˖˄ ˃ʶʴʶʻ˗˄Φ ʀʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ 
ˍˇˉʽˁˇˏ ˁ˂ʾ˃ʰˍˇˌ ˖ˌ ˁʱˍʽ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍʹ˄ ʶˍʺˋʽʰ ˉˇˊʶʾʰ ˍ˖˄ 
˃ʰˁˊˇ˔ˊˈ˄ʽ˖˄ ˃ʷˋ˖˄ ˈˊ˖˄ ˍʹˌ ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌΣ ʹ ʷ˄˄ˇʽʰ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʵʽʶˎˊˏ˄ʻʹˁʶ ˁʰʽ ʶ˅ʶ˂ʾ˔ʻʹˁʶ ˍʽˌ 
ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌ ˖ˌ ʰˉʱ˄ˍʹˋʹ ˋˍʹ˄ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˁʰˍʰ˄ˈʹˋʹ ˍ˖˄ 
ˎˉˇˁʶʾ˃ʶ˄˖˄ ʵʽʶˊʴʰˋʽ˗˄ ˉˇˎ ˁʰʻˇˊʾʸˇˎ˄ ˍˇ ˁ˂ʾ˃ʰ ˁʰʽ ˍʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʱ ˍˇˎΦ 

ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˁ˂ʽ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ̌ ˊʾʸʶˍʰʽ ˖ˌ ʶ˅ʺˌΥ 

 
44 Stamp, L.D., 1957. Major natural regions: Herbertson after fifty years. Geography, 42(4), 201-216. 
45 Lamb, H.H., 1972. Climate: Past, Present, and Future, Vol. 1: Fundamentals and Climate Now. Methuen, 
London, UK. 
46 https://w1.weather.gov/glossary/index.php?letter=c 
47 https://www.cpc.ncep.noaa.gov/products/outreach/glossary.shtml#C 
48 http://glossary.ametsoc.org/wiki/Climate 

https://w1.weather.gov/glossary/index.php?letter=c
https://www.cpc.ncep.noaa.gov/products/outreach/glossary.shtml#C
http://glossary.ametsoc.org/wiki/Climate
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ʆˇ ˋˏˋˍʹ˃ʰ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˍʹ˄ ˎʵˊˈˋ˒ʰʽˊʰΣ ˍʹ 
˂ʽʻˈˋ˒ʰʽˊʰ ˁʰʽ ˍʹ ʲʽˈˋ˒ʰʽˊʰ ˁʰʽ ˁʰʻˇˊʾʸʶʽ ˍˇ ˁ˂ʾ˃ʰ ˍʹˌ ʴʹˌ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ 
ʰ˃ˇʽʲʰʾ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˁʰʽ ʰ˄ˍʽʵˊʱˋʶ˖˄ ˋʶ ʶ˅˖ˍʶˊʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ 
όŦƻǊŎƛƴƎύΦ ʊˎˋʽˁʷˌΣ ˔ʹ˃ʽˁʷˌ ˁʰʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʽˌ 
ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ 

¶ ɮˉΩ ˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ό²ahΣ мффнύΥ49 

/лурл ˁ˂ʾ˃ʰς ʅˏ˄ʻʶˋʹ ˍ˖˄ ˁʰʽˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˋʶ ˃ʽʰ ʵʶʵˇ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΣ ʹ 
ˇˉˇʾʰ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˃ʰˁˊˇ˔ˊˈ˄ʽʰ ˋˍʰˍʽˋˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ό˃ʷˋʶˌ 
ˍʽ˃ʷˌΣ ʵʽʰˋˉˇˊʷˌΣ ˉʽʻʰ˄ˈˍʹˍʶˌ ʰˁˊʰʾ˖˄ ˍʽ˃˗˄ ˁˍ˂Φύ ˍ˖˄ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ 
ˋˍˇʽ˔ʶʾ˖˄ ˋˍʹ˄ ʶ˄ ˂ˈʴ˖ ˉʶˊʽˇ˔ʺΦ 

/лфлл ˁ˂ʽ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ τ ʅˏˋˍʹ˃ʰ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ 
ˍʹ˄ ˎʵˊˈˋ˒ʰʽˊʰ όˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˎʴˊˈ ˄ʶˊˈ ˉˇˎ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˋˍʹ˄ 
ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌ ˁʰʽ ˁʱˍ˖ ʰˉˈ ʰˎˍʺ˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ˁˊˎˈˋ˒ʰʽˊʰΣ ʵʹ˂ʰʵʺ 
ˍˇ ˔ʽˈ˄ʽ ˁʰʽ ˍˇ˄ ˉʱʴˇ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˁʰʽ ˁʱˍ˖ ʰˉˈ ʰˎˍʺ˄ύΣ ˍʹ˄ ʶˉʽ˒ʰ˄ʶʽʰˁʺ 
˂ʽʻˈˋ˒ʰʽˊʰ όˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˉʶˍˊ˗˃ʰˍʰΣ ˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˍʰ ʽʸʺ˃ʰˍʰ ˍʹˌ 
ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ɱʹˌύ ˁʰʽ ˍʹ ʲʽˈˋ˒ʰʽˊʰ όˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ˒ˎˍʽˁʺ ˁʰʽ ʸ˖ʽˁʺ 
ʸ˖ʺ ˍʹˌ ɱʹˌ ˁʰʽ ˍˇ˄ ʱ˄ʻˊ˖ˉˇύΣ ˍʰ ˇˉˇʾʰΣ ˎˉˈ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʹ˂ʽʰˁʺˌ 
ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˉˇˎ ʵʷ˔ʶˍʰʽ ʹ ɱʹΣ ˁʰʻˇˊʾʸˇˎ˄ ˍˇ ˁ˂ʾ˃ʰ ˍʹˌ ɱʹˌΦ ɮ˄ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰ 
ʰ˒ˇˊʱ ˇˎˋʽʰˋˍʽˁʱ ˃ˈ˄ˇ ˍʽˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʶˌ ˁʰˍʰˋˍʱˋʶʽˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΣ 
ˍʰ ʱ˂˂ʰ ˃ʷˊʹ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʶˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ 
ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ˃ʷˋ˖ ˍ˖˄ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˗˄ ˍˇˎˌ ˃ʶ ˍʹ˄ 
ʰˍ˃ˈˋ˒ʰʽˊʰΦ 

¶ ɮˉΩ ˍˇ Lt// όнлмоύΥ50 

ɼ˂ʾ˃ʰ - ʆˇ ˁ˂ʾ˃ʰ ˃ʶ ˍʹ ˋˍʶ˄ʺ ʷ˄˄ˇʽʰ ˇˊʾʸʶˍʰʽ ˋˎ˄ʺʻ˖ˌ ˖ˌ ˇ ˃ʷˋˇˌ ˁʰʽˊˈˌ ʺΣ 
ˉʽˇ ʰˎˋˍʹˊʱΣ ˖ˌ ʹ ˋˍʰˍʽˋˍʽˁʺ ˉʶˊʽʴˊʰ˒ʺ ʰˉˈ ˍʹ˄ ʱˉˇ˕ʹ ˍʹˌ ˃ʷˋʹˌ ˍʽ˃ʺˌ ˁʰʽ 
ˍʹˌ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰˌ ˍ˖˄ ˋ˔ʶˍʽˁ˗˄ ˃ʶʴʶʻ˗˄ ʴʽʰ ˃ʽʰ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ ˉˇˎ 
ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ ˃ʺ˄ʶˌ ʷ˖ˌ ˔ʽ˂ʽʱʵʶˌ ʺ ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰΦ ɶ ˁ˂ʰˋʽˁʺ 
ˉʶˊʾˇʵˇˌ ʴʽʰ ˍʹ ˃ʷˋʹ ˍʽ˃ʺ ʰˎˍ˗˄ ˍ˖˄ ˃ʶˍʰʲ˂ʹˍ˗˄ ʶʾ˄ʰʽ ˍʰ ол ʷˍʹΣ ˈˉ˖ˌ 
ˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ʃʰʴˁˈˋ˃ʽˇ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈΦ ʁʽ ˋ˔ʶˍʽˁʷˌ 
ˉˇˋˈˍʹˍʶˌ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˈˉ˖ˌ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʽ ˇ ʱ˄ʶ˃ˇˌΦ ʆˇ ˁ˂ʾ˃ʰ ˃ʶ ˍʹ˄ ʶˎˊˏˍʶˊʹ ʷ˄˄ˇʽʰ ʶʾ˄ʰʽ ʹ 
ˁʰˍʱˋˍʰˋʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ˉʶˊʽʴˊʰ˒ʺˌΣ ˍˇˎ 
ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ 

ɾʽʰ ˔ˊʺˋʽ˃ʹ ˉʰˊʰˍʺˊʹˋʹ ʶʾ˄ʰʽ ˈˍʽ ˈ˂ˇʽ ˇʽ ˇˊʽˋ˃ˇʾ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˍˇ˄ ˈˊˇ ζ˃ʷˋˇˌ ˈˊˇˌη 
όʶ˅ʰʾˊʶˋʹ ʰˉˇˍʶ˂ʶʾ ˇ ˇˊʽˋ˃ˈˌ ˍˇˎ [ŀƳōΣ ˇ ˇˉˇʾˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˃ʶ ˔ʰ˂ʰˊˈˍʹˍʰ ˍˇ˄ ˈˊˇ 

 
49 WMO (World Meteorological Organization), 1992. International Meteorological Vocabulary. WMO, No. 182, 
Geneva, Switzerland, https://library.wmo.int/doc_num.php?explnum_id=4712. 
50 IPCC (Intergovernmental Panel on Climate Change), 2013: Annex III: Glossary [Planton, S. (ed.)]. In: Climate 
Change 2013: The Physical Science Basis. Contribution of Working Group I to the Fifth Assessment Report of the 
Intergovernmental Panel on Climate Change [ed. by Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. 
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley]. Cambridge University Press, Cambridge, UK, and New York, 
NY, USA. 
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ζʱʻˊˇʽˋ˃ʰη ˃ʶ ˍˇ ʾʵʽˇ ˄ˈʹ˃ʰύΦ ɴˍˋʽΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˇˊʽˋ˃ˈ ˍˇˎΣ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˃ʽʰ 
ˋˍʰˍʽˋˍʽˁʺ ʷ˄˄ˇʽʰΦ ɼʰʽ ʶˉʶʽʵʺ ˍˇ ˁ˂ʾ˃ʰ ʵʶ˄ ʶʾ˄ʰʽ ˋˍʰˍʽˁˈ ʰ˂˂ʱ ʵˎ˄ʰ˃ʽˁˈΣ ʶʾ˄ʰʽ ˉˊˇˍʽ˃ˈˍʶˊˇ 
˄ʰ ˍˇ ʻʶ˖ˊˇˏ˃ʶ ˖ˌ ˋˍˇ˔ʰˋˍʽˁʺ ʷ˄˄ˇʽʰΦ 

ɾʶ ʶ˄ʵʶ˂ʶ˔ʺ ʶ˅ʷˍʰˋʹ ʰˎˍ˗˄ ˍ˖˄ ˇˊʽˋ˃˗˄Σ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ʵʽʱ˒ˇˊʰ ʶˊ˖ˍʺ˃ʰˍʰΦ ɴ˄ʰ 
ˉˊ˗ˍˇ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʶʾ˄ʰʽΥ ɱʽʰˍʾ ζˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˃ʽʰ ˉʶˊʾˇʵˇ ол ʶˍ˗˄ηΤ ʇˉʱˊ˔ʶʽ ˁʱˍʽ ˍˇ 
ʽʵʽʰʾˍʶˊˇ ˃ʶ ˍʰ ол ˔ˊˈ˄ʽʰΤ ʃʽʻʰ˄˗ˌ ʰˎˍˈ ʰ˄ˍʰ˄ʰˁ˂ʱ ˍʹ˄ ʽˋˍˇˊʽˁʺ ˉʶˉˇʾʻʹˋʹ ˈˍʽ ол ˔ˊˈ˄ʽʰ 
ʶʾ ˄ʰʽ ʰˊˁʶˍʱ ʴʽʰ ˄ʰ ʶ˅ˇ˃ʰ˂ˎ˄ʻˇˏ˄ ˇʽ ζˍˎ˔ʰʾʶˌη ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ ˁʰʽˊˇˏ ˁʰʽ ˄ʰ ʶʵˊʰʽ˖ʻʶʾ ˃ʽʰ 
ˋˍʰʻʶˊʺ ˃ʷˋʹ ˍʽ˃ʺΦ ɾʶ ˍʹ ˋʶʽˊʱ ˍˇˎΣ ʰˎˍˈ ʰ˄ˍʰ˄ʰˁ˂ʱ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ʶ˄ˈˌ ˋˍʰʻʶˊˇˏ ˁ˂ʾ˃ʰˍˇˌ 
τˁʰʽ ˍʹ˄ ʶ˂ˉʾʵʰ ˈˍʽ ол ˔ˊˈ˄ʽʰ ʻʰ ʺˍʰ˄ ʰˊˁʶˍʱ ʴʽʰ ˄ʰ ˋˍʰʻʶˊˇˉˇʽʹʻʶʾ ʷ˄ʰ ˁ˂ʽ˃ʰˍʽˁˈ ˃ʷʴʶʻˇˌ 
ˋʶ ˃ʽʰ ˋˍʰʻʶˊʺ ˍʽ˃ʺΦ ɾˉˇˊʶʾ ˄ʰ ˎˉˇˍʶʻʶʾ ˈˍʽ ˇ ʰˊʽʻ˃ˈˌ ол ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ˁʶ˄ˍˊʽˁˈ 
ˇˊʽʰˁˈ ʻʶ˗ˊʹ˃ʰ όʲ˂Φ ʶ˄ˈˍʹˍʰ нΦмтύ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ʰˉˈ ˍʹ˄ ˁˇʽ˄ʺ όʰ˂˂ʱ ˈ˔ʽ ʶ˄ˍʶ˂˗ˌ ˋ˖ˋˍʺύ 
ˉʶˉˇʾʻʹˋʹ ˈˍʽ ʹ ʵʶʽʴ˃ʰˍˇ˂ʹˉˍʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎ ˃ʷˋˇˎ ˈˊˇˎ ʶʾ˄ʰʽ ˁʰ˄ˇ˄ʽˁʺ ʴʽʰ ˃ʶʴʷʻʹ 
ʵʶʾʴ˃ʰˍˇˌ ʱ˄˖ ˍ˖˄ ол όˉΦ˔Φ IƻŦŦƳŀƴΣ нлмрύ51Φ ɾʽʰ ˍʷˍˇʽʰ ʰ˄ˍʾ˂ʹ˕ʹ ʶ˄ʰˊ˃ˇ˄ʾʸʶˍʰʽ ˉʶˊʾˉˇˎ 
˃ʶ ˍʹ˄ ˁ˂ʰˋʽˁʺ ˋˍʰˍʽˋˍʽˁʺ ˍ˖˄ ʰ˄ʶ˅ʱˊˍʹˍ˖˄ ʴʶʴˇ˄ˈˍ˖˄Φ ɶ ʰ˄ˍʾ˂ʹ˕ʹ ʰˎˍʺ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶˍʰʽ 
ˉʶˊʰʽˍʷˊ˖ ˋˍˇ˄ ˈˊˇ ʰ˄˖˃ʰ˂ʾʰ όŀƴƻƳŀƭȅύΣ ˇ ˇˉˇʾˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ 
ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰ ʴʽʰ ˄ʰ ʶˁ˒ˊʱˋʶʽ ˍʹ ʵʽʰ˒ˇˊʱ ʰˉˈ ˍˇ˄ ˃ʷˋˇ ˈˊˇΦ ɴˍˋʽΣ ʹ ˁˎˊʾʰˊ˔ʹ ʽʵʷʰ ʶʾ˄ʰʽ ˈˍʽ 
ʷ˄ʰ ˋˍʰʻʶˊˈ ˁ˂ʾ˃ʰ ʻʰ ʺˍʰ˄ ˇ ˁʰ˄ˈ˄ʰˌ ˁʰʽ ʹ ʰˉˈˁ˂ʽˋʹ ʰˉˈ ˍˇ˄ ˁʰ˄ˈ˄ʰ ʻʰ ʺˍʰ˄ ʰ˄˖˃ʰ˂ʾʰΣ 
ˉˇˎ ʾˋ˖ˌ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ʷ˄ʰ˄ ʶ˅˖ˍʶˊʽˁˈ ˉʰˊʱʴˇ˄ˍʰ όforcingύΦ ʍˋˍˈˋˇΣ ˃ʽʰ ˍʷˍˇʽʰ 
ˉʶˉˇʾʻʹˋʹ ʶʾ˄ʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʹΦ ʆʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˉˇˎ ʵʾ˄ˇ˄ˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ˁʶ˒ʱ˂ʰʽˇ 
ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ʽʵʷʰ ʶ˄ˈˌ ʵʽʰˊˁ˗ˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ˇˎ ˁ˂ʾ˃ʰˍˇˌΦ 

ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ʰˎˍˈ ʶˉʽˋʹ˃ʱ˄ʻʹˁʶ ˉˊʽ˄ ʰˉˈ ˋ˔ʶʵˈ˄ рл ˔ˊˈ˄ʽʰ ʰˉΩ ˍˇ˄ [ŀƳō όмфттύΥ52 

ʹ ʰ˄ˍʾ˂ʹ˕ʹ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺΣ ʹ ˇˉˇʾʰ ʵʽʵʰˋˁˈˍʰ˄ ʶˎˊʷ˖ˌ ˋˍʽˌ 
ʰˊ˔ʷˌ ʰˎˍˇˏ ˍˇˎ ʰʽ˗˄ʰΣ ˈˍʽ ˍˇ ˁ˂ʾ˃ʰ ʺˍʰ˄ ˇˎˋʽʰˋˍʽˁʱ ˋˍʰʻʶˊˈΣ ʶˁˍˈˌ ʰˉˈ ˍʽˌ 
ˍˎ˔ʰʾʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ʰˉˈ ʷˍˇˌ ˋʶ ʷˍˇˌΣ ʺˍʰ˄ ʰ˄ˍʾʻʶˍʹ ˃ʶ ˍʽˌ ˉʶˉˇʽʻʺˋʶʽˌ ˁʰʽ 
ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ʴʶ˄ʶ˗˄Φ ɴˉˊʶˉʶ ʶˉʾˋʹˌ ˄ʰ 
ʶʾ˔ʶ ʶʴˁʰˍʰ˂ʶʽ˒ʻʶʾ ˂ˈʴ˖ ˍ˖˄ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʰ˂˂ʰʴ˗˄ ˉˇˎ ˋˎ˄ʷʲʹˋʰ˄ ˃ʶˍʰ˅ˏ 
мфлл ˁʰʽ мфрл ˋʶ ˉˇ˂˂ʱ ˃ʷˊʹ ˍˇˎ ˁˈˋ˃ˇˎ ˁʰʻ˗ˌ ˁʰʽ ˍ˖˄ ˃ʶˍʷˉʶʽˍʰ ʰ˂˂ʰʴ˗˄Φ 

ɳʾ˄ʰʽ ˋʰ˒ʷˌΣ ˖ˋˍˈˋˇΣ ˈˍʽ ʰˁˈ˃ʹ ˁʰʽ ˇʽ ˃ʶˍʰʴʶ˄ʷˋˍʶˊʶˌ ʴʶ˄ʽʷˌ ʵʶ˄ ˃ˉˈˊʶˋʰ˄ ˄ʰ ʰˉʰ˂˂ʰʴˇˏ˄ 
ʰˉˈ ʰˎˍʺ ˍʹ˄ ζʰ˄ˍʾ˂ʹ˕ʹ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺηΣ ʹ ˇˉˇʾʰ ˉʰˊʰ˃ʷ˄ʶʽ ˁˎˊʾʰˊ˔ʹΣ ˈˉ˖ˌ 
ʶˁʵʹ˂˗˄ʶˍʰʽ ʰˉˈ ˍʹ ʵʹ˃ˇˍʽˁˈˍʹˍʰ ˍˇˎ ˈˊˇˎ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ όˋʰ˄ ˄ʰ ˃ʹ˄ ʺˍʰ˄ ˋˏ˃˒ˎˍʹ ˃ʶ 
ˍˇ ˁ˂ʾ˃ʰ ʹ ʰ˂˂ʰʴʺύ ˁʰʽ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶˍʰʽ ˋˍˇˎˌ ˉʰˊʰˉʱ˄˖ ˇˊʽˋ˃ˇˏˌΦ ʅʹ˃ʶʽ˗˄ʶˍʰʽΣ ˖ˋˍˈˋˇΣ 
ˈˍʽ ˇ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ˇˌ ˔ʰˊʰˁˍʺˊʰˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˋˍˇ˄ ˇˊʽˋ˃ˈ ˍʹˌ 
ɮ˃ʶˊʽˁʰ˄ʽˁʺˌ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʺˌ ɳˍʰʽˊʶʾʰˌΣ ʹ ˇˉˇʾʰ ˍˇ˄ʾʸʶʽ ˍʽˌ ζʲˊʰʵʷ˖ˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʶˌ 
ˈ˕ʶʽˌ ˍˇˎ ̀ ˎˋˍʺ˃ʰˍˇˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ-ˎʵˊˈˋ˒ʰʽˊʰˌ-ʶˉʽ˒ʱ˄ʶʽʰˌ ʶʵʱ˒ˇˎˌηΦ 

ɴ˄ʰ ʵʶˏˍʶˊˇ ʶˊ˗ˍʹ˃ʰ ˉˇˎ ʰˉˇˊˊʷʶʽ ʰˉΩ ˍˇ˄ ˇˊʽˋ˃ˈ ˍˇˎ ɼʷ˄ˍˊˇˎ ɼ˂ʽ˃ʰˍʽˁ˗˄ ʃˊˇʴ˄˗ˋʶ˖˄ 
ʶʾ˄ʰʽΥ ɱʽʰˍʾ ˍˇ ˁ˂ʾ˃ʰ ˉˇˎ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋʶ ʵʽʱˋˍʹ˃ʰ ол ʺ мллл ʶˍ˗˄ ˄ʰ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁˈΤ ɶ 
ˉˊˇ˒ʰ˄ʺˌ ʰˉʱ˄ˍʹˋʹ ʶʾ˄ʰʽ ʹ ʶ˅ʺˌΥ ɳˉʶʽʵʺ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʶˊʾˇʵˇʽ ол ʶˍ˗˄ ʷ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ 
ˁ˂ʾ˃ʰΦ ɮˎˍˈ ʷˊ˔ʶˍʰʽ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ ˋʽ˖ˉʹˊʺ ˎˉˈʻʶˋʹ ˍʹˌ ˋˍʰʻʶˊˈˍʹˍʰˌ ˁʰʽ 
ʶ˄ʰˊ˃ˇ˄ʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰ˄ˍʾ˂ʹ˕ʹ ʶ˄ˈˌ ʵʽʰˊˁ˗ˌ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ˇˎ ˁ˂ʾ˃ʰˍˇˌΦ ɾʶ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ 
ʰ˄ˍʾ˂ʹ˕ʹΣ ʹ ʽʵʷʰ ˍˇˎ IŜǊōŜǊǘǎƻƴ όˍʹ˄ ˉˊˇʷ˂ʶˎˋʹ ˍʹˌ ˇˉˇʾʰˌ ˍˇ ɼʷ˄ˍˊˇ ɼ˂ʾ˃ʰˍʽˁ˗˄ 
ʃˊˇʴ˄˗ˋʶ˖˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰʴ˄ˇʶʾΣ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇ ˋʶ ζˉʰ˂ʽˈ ˊʹˍˈηύ ˈˍʽ ζˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ 

 
51 Hoffman, J.I., 2015. Biostatistics for medical and biomedical practitioners. Academic Press, London, UK. 
52 Lamb, H.H., 1977. Climate: Past, Present, and Future, Vol. 2: Climatic History and the Future. Methuen, London, 
UK. 
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ˉʶˊʽ˃ʷ˄ˇˎ˃ʶΣ ˁʰʽˊˈˌ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ʷ˔ˇˎ˃ʶη ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰʵʽʰˍˎˉ˖ʻʶʾ ˖ˌ ʶ˅ʺˌΥ ζˁʰʽˊˈˌ 
ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ʷ˔ˇˎ˃ʶ ʱ˃ʶˋʰΣ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ʰˎˍˈ ˉˇˎ ʷ˔ˇˎ˃ʶ ʰ˄ ˋˎ˄ʶ˔ʾˋˇˎ˃ʶ ˄ʰ ˉʶˊʽ˃ʷ˄ˇˎ˃ʶ 
ʴʽʰ ˃ʶʴʱ˂ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ» (Koutsoyiannis, 2011)53. 

ɼʰʻ˗ˌ ˉˇ˂˂ˇʾ ʰˉˈ ˍˇˎˌ ˉʰˊʰˉʱ˄˖ ˇˊʽˋ˃ˇˏˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍˇ˄ ˁʰʽˊˈΣ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ˇ ˄ʰ 
ʰˉˇˋʰ˒ʹ˄ʽˋˍʶʾ ʹ ʷ˄˄ˇʽʱ ˍˇˎΣ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰˌ ˈˍʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ʴʶ˄ʽˁʺ ʷ˄˄ˇʽʰΣ ˉˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˔˄ʱ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎ ˋˍʹ ʸ˖ʺ ˁʰʽ ˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ 
ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ˉʰˊʱ ˃ʽʰ ʰˎˋˍʹˊʱ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷ˄˄ˇʽʰΦ ɳʾ˄ʰʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˈˍʽ ˋˍʹ˄ 
ˁʰʻˇ˃ʽ˂ˇˎ˃ʷ˄ʹ ˔ˊʺˋʹ ˍˇˎ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˁʰʽ ˋˍʽˌ ˂ʰˍʽ˄ˇʴʶ˄ʶʾˌ ʴ˂˗ˋˋʶˌΣ ˇ ˁʰʽˊˈˌ ʶʾ˄ʰʽ 
ˋ˔ʶʵˈ˄ ʵˎˋʵʽʱˁˊʽˍˇˌ ʰˉˈ ˍˇ˄ ˔ˊˈ˄ˇ όʶ˂˂ʹ˄ʽˁʱΥ ˁʰʽˊˈˌΣ ʽˍʰ˂ʽˁʱΥ ǘŜƳǇƻΣ ʴʰ˂˂ʽˁʱΥ ǘŜƳǇǎΣ 
ʽˋˉʰ˄ʽˁʱΥ ǘƛŜƳǇƻΣ ˉˇˊˍˇʴʰ˂ʽˁʱΥ ǘŜƳǇƻύΦ ɮˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ˋˍʹ˄ ʰʴʴ˂ʽˁʺ ˁʰʽ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ 
ʴ˂˗ˋˋʰΣ ˇ ˁʰʽˊˈˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˁʰʽ 
ʵʽʰˁˊʾ˄ʶˍʰʽ ʰˉˈ ˍˇ ˁ˂ʾ˃ʰΦ ɮˌ ˋʹ˃ʶʽ˖ʻʶʾ ˖ˋˍˈˋˇ ˈˍʽ ˋˍʹ˄ ʽˋˉʰ˄ʽˁʺ ˁʰʽ ˋˍʹ˄ ˉˇˊˍˇʴʰ˂ʽˁʺ 
ˁʰʻˇ˃ʽ˂ˇˎ˃ʷ˄ʹ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˍʷˍˇʽʰ ʵʽʱˁˊʽˋʹ όˇ ˈˊˇˌ ŎƭƛƳŀ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶ˄ʰ˂˂ʰˁˍʽˁʱ ˃ʶ 
ˍˇˎˌ ˈˊˇˎˌ ǘƛŜƳǇƻ ˁʰʽ ǘŜƳǇƻΣ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ ʅʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˈˊˇˎˌΣ ˇ ˇˊʽˋ˃ˈˌ ˉˇˎ ʵʾ˄ʶˍʰʽ 
ʰˉˈ ˍˇ˄ ²ah όмффнΣ ˎˉˇˋʹ˃ʶʾ˖ˋʹ 49ύ ʶʾ˄ʰʽ ˇ ʶ˅ʺˌΥ 

²лпмл ˁʰʽˊˈˌ τ ɶ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˔ˊˈ˄ˇΣ 
ˈˉ˖ˌ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍʰ ʵʽʱ˒ˇˊʰ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˋˍˇʽ˔ʶʾʰΦ 

ɾʶ ʲʱˋʹ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ˋˎʸʺˍʹˋʹΣ ʶʵ˗ ʶˉʽ˔ʶʽˊˇˏ˃ʶ ˄ʰ ʵ˗ˋˇˎ˃ʶ ʷ˄ʰ˄ ˇˊʽˋ˃ˈ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ 
ˇ ˇˉˇʾˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ʲʽʲ˂ʾˇΣ ˃ʶ ʽʶˊʰˊ˔ʽˁˈ ˍˊˈˉˇ όʰˉˇ˒ʶˏʴˇ˄ˍʰˌ ˍʹ˄ ˁˎˁ˂ʽˁʺ 
˂ˇʴʽˁʺύ ˅ʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍʹ˄ ʷ˄˄ˇʽʰ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ ˖ˌ ʶ˅ʺˌΥ 

¶ ɼ˂ʽ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ʁ ʾ˄ʰʽ ˍˇ ˋˏˋˍʹ˃ʰ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˍʹ˄ 
ˎʵˊˈˋ˒ʰʽˊʰ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˋˍʶˊʶʱˌ ˒ʱˋʹˌ ˍʹˌ τ ̱ ʹˌ ˁˊˎˈˋ˒ʰʽˊʰˌύΣ 
ˍʹ ˂ʽʻˈˋ˒ʰʽˊʰ ˁʰʽ ˍʹ ʲʽˈˋ˒ʰʽˊʰΣ ˍʰ ˇˉˇʾʰ ʰ˂˂ʹ˂ʶˉʽʵˊˇˏ˄ ʰ˃ˇʽʲʰʾʰ ˁʰʽ 
ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ʶ˅˖ˍʶˊʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ όάʶʽˋˈʵˇˎˌέ ˍˇˎ ̀ ˎˋˍʺ˃ʰˍˇˌύ ˁʰʽ ʽʵʾ˖ˌ 
ˋʶ ʶˁʶʾ˄ʶˌ ˉˇˎ ˁʰʻˇˊʾʸˇˎ˄ ˍʹ˄ ʹ˂ʽʰˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ˒ʻʱ˄ʶʽ ˋˍʹ ɱʹΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ 
ʹ˂ʽʰˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ʹ ˁʾ˄ʹˋʹ ˍʹˌ ɱʹˌ ˁʰʽ ʹ ʹ˒ʰʽˋˍʶʽʰˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ 

¶ ɼ˂ʽ˃ʰˍʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ʁ ʾ˄ʰʽ ˇʽ ˒ˎˋʽˁʷˌΣ ˔ʹ˃ʽˁʷˌ ˁʰʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΣ ˇʽ ˇˉˇʾʶˌ 
ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ʰˉˇˁˊʾˋʶʽˌ ˍ˖˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ ˍˇˎ 
ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˃ʷˋ˖ ˊˇ˗˄ ʶ˄ʷˊʴʶʽʰˌ ˁʰʽ ˃ʱʸʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ˔ʹ˃ʽˁ˗˄ ˁʰʽ 
ʲʽˇ˂ˇʴʽˁ˗˄ ʰ˄ˍʽʵˊʱˋʶ˖˄Φ 

¶ ɼ˂ʾ˃ʰ ʁ ʾ˄ʰʽ ˃ʽʰ ˋˎ˂˂ˇʴʺ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄ ˋʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΣ ˉˇˎ 
ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˋˍˇ˔ʰˋˍʽˁʱ ʴʽʰ ʷ˄ʰ ʶˏˊˇˌ ˔ˊˇ˄ʽˁ˗˄ ˁ˂ʽ˃ʱˁ˖˄Φ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ˍʶ˂ʶˎˍʰʾˇ ʰˎˍˈ ˇˊʽˋ˃ˈ τˁʰʽ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇ ˈˊˇˌ ʵʽʶˊʴʰˋʾʰ (process) 
ˋʹ˃ʰʾ˄ʶʽ ʰ˂˂ʰʴʺ (Kolmogorov, 1931)54τ ̱ ˇ ˁ˂ʾ˃ʰ ʰ˂˂ʱʸʶʽ ʶ˅ ˇˊʽˋ˃ˇˏΦ ʅˎ˄ʶˉ˗ˌΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ 
ʰ˄ʱʴˁʹ ˇˊʽˋ˃ˇˏ ʺ ˔ˊʺˋʹˌ ˍˇˎ ˈˊˇˎ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΦ ʅˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˇ ˍʶ˂ʶˎˍʰʾˇˌ 
ˈˊˇˌΣ ˇ ˇˉˇʾˇˌ ʶ˃˒ʰ˄ʾˋˍʹˁʶ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˃ˈ˂ʽˌ ˃ʶˍʱ ˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ мфтлΣ ʶ˅ˎˉʹˊʶˍʶʾ 

 
53 Koutsoyiannis, D., 2011. Hurst-Kolmogorov dynamics and uncertainty, Journal of the American Water 
Resources Association, 47 (3), 481ς495, doi: 10.1111/j.1752-1688.2011.00543.x. 
54 Kolmogorov, A.N., 1931. Über die analytischen Methoden in der Wahrscheinlichkeitsrechnung. Math. Ann., 
104, 415-458. (English translation: On analytical methods in probability theory, In: Kolmogorov, A.N., Selected 
Works of A. N. Kolmogorov - Volume 2, Probability Theory and Mathematical Statistics, ed. by A.N. Shiryayev, 
Kluwer, Dordrecht, The Netherlands, 62-108, 1992). 
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˃ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˋˁˇˉˇˏˌ όYƻǳǘǎƻȅƛŀƴƴƛǎΣ нлнлŀΣōΣ нлнмύ55Φ ɶ ʰ˂˂ʰʴʺ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ˋʶ 
ˈ˂ʶˌ ˍʽˌ ˁ˂ʾ˃ʰˁʶˌ όYƻǳǘǎƻȅƛŀƴƴƛǎΣ нлмоύ56 ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˍʾˉˇˍʰ ˍˇ ʽʵʽʰʾˍʶˊˇ ʴʽʰ ˁʱˉˇʽʰ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˁ˂ʾ˃ʰˁʰΣ ˈˉ˖ˌ ʹ ˁˇʽ˄˗ˌ ʻʶ˖ˊˇˏ˃ʶ˄ʹ ˁ˂ʾ˃ʰˁʰ ˍ˖˄ ол ʶˍ˗˄Φ ɾʶ˂ʶˍ˗˄ˍʰˌ 
˃ʰˁˊˇ˔ˊˈ˄ʽʶˌ ˋʶʽˊʷˌ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˁʰʽ ˎʵˊˇ˂ˇʴʽˁ˗˄ ʵʽʶˊʴʰˋʽ˗˄Σ 
ʵʽʰˉʽˋˍ˗˄ʶʽ ˁʰ˄ʶʾˌ ˈˍʽ ʹ ˃ˈ˄ʹ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˁ˂ʾ˃ʰˁʰ ˃ʶ ˋʰ˒ʷˌ ˒ˎˋʽˁˈ ˄ˈʹ˃ʰ ʶʾ˄ʰʽ ʹ 
ʶˍʺˋʽʰΦ ɮˉˈ ʶˁʶʾ ˁʰʽ ˉʷˊʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ ʰ˄ˍʽˁʶʽ˃ʶ˄ʽˁʺ ζˇˊʽʰˁʺ ˁ˂ʾ˃ʰˁʰη ˉˇˎ ʻʰ 
ˎˉˇˋˍʺˊʽʸʶ ʷ˄ʰ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ˇˊʽˋ˃ˈ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΦ ʁ ˉʰˊʰˉʱ˄˖ ˇˊʽˋ˃ˈˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˈ˂ʶˌ 
ˍʽˌ ˁ˂ʾ˃ʰˁʶˌ ˉʷˊʰ˄ ˍʹˌ ʶˍʺˋʽʰˌΣ ʰ˒ʺ˄ˇ˄ˍʰˌ ʷˍˋʽ ʶˁˍˈˌ ˍʽˌ ˃ʽˁˊˈˍʶˊʶˌ ˁ˂ʾ˃ʰˁʶˌ όˉΦ˔Φ ˃ʶˊʽˁ˗˄ 
˂ʶˉˍ˗˄ ʺ ʹ˃ʶˊ˗˄ύ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ˁʰʽˊˈΦ 

ʁ ˋˍˇ˔ʰˋˍʽˁˈˌ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ˄ ˇˊʽˋ˃ˈ ˉˇˎ ʵ˗ˋʰ˃ʶ ʴʽʰ ˍˇ ˁ˂ʾ˃ʰΣ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˈ˂ʰ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʱ˂˂ˇˎˌ ˇˊʽˋ˃ˇˏˌΣ 
ˈˉ˖ˌ ˃ʷˋˇˎˌ ˈˊˇˎˌΣ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰΣ ʰˁˊʰʾʶˌ ˍʽ˃ʷˌ ˁˍ˂ΦΣ ˁʰʽ ˋˎ˂˂ˇʴʽˁʱ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˈ˂ʶˌ 
ˍʽ̩ ˋˎ˄ʰ˒ʶʾˌ ʷ˄˄ˇʽʶˌ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ˉʶʵʾ˖˄ ˍ˖˄ ˉʽʻʰ˄ˇˍʺˍ˖˄Σ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ˁʰʽ ˍ˖˄ 
ˋˍˇ˔ʰˋˍʽˁ˗˄ ʰ˄ʶ˂ʾ˅ʶ˖˄ όYƻǳǘǎƻȅƛŀƴƴƛǎΣ нлнмΤ ˎˉˇˋʹ˃ʶʾ˖ˋʹ 55). 

ɶ ˁˏˊʽʰ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˁʰʽˊˇˏ ˁʰʽ ˁ˂ʾ˃ʰˍˇˌ ʶʾ˄ʰʽ ʹ ʶ˅ʺˌΦ ɳ˄˗ ˇ ˁʰʽˊˈˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ 
ˇˊʽˋ˃ˈ ˍˇˎ ²ah όмффнΣ ˎˉˇˋʹ˃ʶʾ˖ˋʹ 49ύΣ ˇ ˇˉˇʾˇˌ ʵʽʰˍʹˊʶʾˍʰʽ ʰ˃ʶˍʱʲ˂ʹˍˇˌ ʶʵ˗Σ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ʷ˄ʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˔ˊˈ˄ˇΣ ˍˇ ˁ˂ʾ˃ʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ 
ʵʽʶˊʴʰˋʾʰΣ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˔ˊˈ˄ˇˎˌΦ 

ʂˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇ˄ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍʰ ˇˊʽˋ˃ˈ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʰˉˈ ˍˇ˄ ²ah όмффнΣ 
ˎˉˇˋʹ˃ʶʾ˖ˋʹ 49ύΣ ʹ ˍˎˉʽˁʺ ˔ˊʺˋʹ ˍˇˎ ˈˊˇˎ ˁ˂ʾ˃ʰ ʰ˒ˇˊʱ ˃ˈ˄ˇ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ 
ˉʰˊʰ˂ʶʾˉˇ˄ˍʰˌ ˍʰ ʱ˂˂ʰ ˃ʷˊʹ ˍˇˎ ˁ˂ʽ˃ʰˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ʍˋˍˈˋˇΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˍˇ 
ˁ˂ʽ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˎʵˊˈˋ˒ʰʽˊʰΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˂ˈʴˇˌ ˄ʰ ʰˉˇˁ˂ʶʾˇ˄ˍʰʽ ˇʽ 
ˎʵˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ʰˉˈ ˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇ ˇˊʽˋ˃ˈˌ ˃ʰˌ ˍʽˌ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁʰʽ ʰˎˍʷˌΣ ˁʰʽ ʴʽʰ ˄ʰ ˍˇ˄ʽˋˍʶʾ ʹ ˋˎ˃ˉʶˊʾ˂ʹ˕ʺ ˍˇˎˌΣ ˇ ˈˊˇˌ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁˈˌ ̫ ˔ʶʽ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʰˁˈ˃ʹ ˁʰʽ ˋˍˇ˄ ˍʾˍ˂ˇ ˍˇˎ ʲʽʲ˂ʾˇˎΦ ɮˎˍˈˌ ˉʰˊʷ˔ʶʽ ˉˊˈˋʻʶˍʹ ˋʰ˒ʺ˄ʶʽʰΣ ʰ˂˂ʱ 
ˁʰˍΩ ˇˎˋʾʰ ʶʾ˄ʰʽ ˉ˂ʶˇ˄ʰˋ˃ˈˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʹ ˎʵˊˈˋ˒ʰʽˊʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ʺʵʹ ˋˍˇ 
ˁ˂ʽ˃ʰˍʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ ˍˇ ˄ʶˊˈ ʶʾ˄ʰʽΣ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΣ ˇ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ˊˎʻ˃ʽˋˍʺˌ ̱ ˇˎ 
ˁ˂ʾ˃ʰˍˇˌ όYƻǳǘǎƻȅƛŀƴƴƛǎΣ нлнмΤ ˎˉˇˋʹ˃ʶʾ˖ˋʹ 55).  

ʇɱΥ ɳˉʶʽʵʺ ʷ˂ʰʲʰ ˋ˔ˈ˂ʽʰ ʰˉˈ ˋˎ˄ʰʵʷ˂˒ˇˎˌ ˈˍʽ ˍʰ ŀƴǘƛǾƛǊǳǎ ˍˇˎˌ ˃ˉ˂ˇˁʱˊˇˎ˄ ˍˇ˄ ˋˏ˄ʵʶˋ˃ˇ 
ˉˊˇˌ ˍˇ {ǳōǎǘŀŎƪ ʺκˁʰʽ ˉˊˇˌ ˍʹ˄ ʽˋˍˇˋʶ˂ʾʵʰ ˃ˇˎΣ ʵʾ˄˖ ˉʰˊʰˁʱˍ˖ ˁʰʽ ʶ˄ʰ˂˂ʰˁˍʽˁˇˏˌ 
ˋˎ˄ʵʷˋ˃ˇˎˌΥ 

¶ ʅˍˇ ResearchGate. 
¶ ʅˍˇ Internet Archive. 

 
55 Koutsoyiannis, D., 2020a. Revisiting the global hydrological cycle: is it intensifying?. Hydrology and Earth 
System Sciences. 24, 3899ς3932, doi: 10.5194/hess-24-3899-2020. 

YƻǳǘǎƻȅƛŀƴƴƛǎΣ 5ΦΣ нлнлōΥ wŜōǳǘǘŀƭ ǘƻ ǊŜǾƛŜǿ ŎƻƳƳŜƴǘǎ ƻƴ άwŜǾƛǎƛǘƛƴƎ Ǝƭƻōŀƭ ƘȅŘǊƻƭƻƎƛŎŀƭ ŎȅŎƭŜΥ Lǎ ƛǘ 
ƛƴǘŜƴǎƛŦȅƛƴƎΚέ όLƴǘŜǊŀŎǘƛǾŜ ŎƻƳƳŜƴǘ ƻƴ άwŜǾƛǎƛǘƛƴƎ Ǝƭƻōŀƭ ƘȅŘǊƻƭƻƎƛŎŀƭ ŎȅŎƭŜΥ Lǎ ƛǘ ƛƴǘŜƴǎƛŦȅƛƴƎΚέ ōȅ 5ŜƳŜǘǊƛǎ 
Koutsoyiannis). Hydrol. Earth Syst. Sci. Discuss., doi: 10.5194/hess-2020-120-AC1. 

Koutsoyiannis, D., 2021. Rethinking climate, climate change, and their relationship with water. Water, 13 (6), 
849, doi: 10.3390/w13060849. 
56 Koutsoyiannis, D., 2013. Hydrology and Change. Hydrological Sciences Journal, 58 (6), 1177ς1197, doi: 
10.1080/02626667.2013.804626. 

https://www.researchgate.net/publication/351081149
https://archive.org/details/stochastics-of-extremes-edn-4-0
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¶ ʅˍʹ˄ ʶˉʾˋʹ˃ʹ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ ʶˁʵˈˍʹ όɼʱ˂˂ʽˉˇˌΣ ŘƻƛΥ млΦрттмоκƪŀƭƭƛǇƻǎ-1ύ ώʃˊˇˌ ˍˇ 
ˉʰˊˈ˄ ˉʶˊʽʷ˔ʶʽ ˍʹ˄ ʷˁʵˇˋʹ о ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʶʽʰˋˍˇˏ˄ ˃ʺ˄ʶˌ ˃ʷ˔ˊʽ ˄ʰ ʶ˄ʹ˃ʶˊ˖ʻʶʾ 
˃ʶ ˍʹ˄ ʷˁʵˇˋʹ пΦϐ 

ʂˋˇʽ ˉˊˇˍʽ˃ˇˏ˄ ʷ˄ʰ ʷ˄ˍˎˉˇ ʰ˄ˍʾʴˊʰ˒ˇ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˁˍˎˉ˗ˋˇˎ˄ ˍˇ ʰˊ˔ʶʾˇ ǇŘŦ ʺ ʶ˄ʰ˂˂ʰˁˍʽˁʱ 
˄ʰ ˉʰˊʰʴʴʶʾ˂ˇˎ˄ ʷ˄ʰ ʷʴ˔ˊ˖˃ˇ ʰ˄ˍʾʴˊʰ˒ˇ ˃ʷˋ˖ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ ˃ˇˎΣ ʰ˄ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʰ˄ˍʷ˅ˇˎ˄ ˍˇ ˁˈˋˍˇˌ ˍʹˌ ʷʴ˔ˊ˖˃ʹˌ ʶˁˍˏˉ˖ˋʹˌΦ 

н ʅ˔ˈ˂ʽʰ 

 ɰʰˋʾ˂ʶʽˇˌ ɵˇ ˁˇˌ Feb 2, 2025 

ʅˎʴ˔ʰˊʹˍʺˊʽʰ ˁʰʽ ˁʰ˂ʺ ʵˏ˄ʰ˃ʹ ʴʽʰ ˍʹ ˋˎ˄ʷ˔ʶʽʰΗ 

 Demetris Koutsoyiannis Feb 2, 2025 

ɳˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏΗ 

http://dx.doi.org/10.57713/kallipos-1
https://www.itia.ntua.gr/el/docinfo/2000/
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=substack-feed-item
https://klimath.substack.com/p/1-770/comment/90472752
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/1-770/comment/90572668
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
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ɰʞʔʍɻʅʈʂ ʈɻʐʅʗ ʎʐʂ ɿʅɻʆʅʉɿʞʉʀʑʎʂ ɂ ɥʘʍʋʏ ςȡ ɬʅ 
ʀʚʉɻʅ ʂ ʎʐʋʔɻʎʐʅʆʙȠ 

ɲʶˏˍʶˊʹ ʰ˄ʱˊˍʹˋʹ ʴʽʰ ˍʹ˄ ˍʷˍʰˊˍʹ ʷˁʵˇˋʹ ˍˇˎ ʲʽʲ˂ʾˇˎ ˃ˇˎ 

 Demetris Koutsoyiannis Feb 04, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ h ʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅʶ ʰˎˍʺ ˍʹ ʵʶˏˍʶˊʹ ʰ˄ʱˊˍʹˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʲʽʲ˂ʾˇ ˃ˇˎ Stochastics of Hydroclimatic 
Extremes - A Cool Look at Risk [ʅˍˇ˔ʰˋˍʽˁʺ ˍ˖˄ ɮˁˊʰʾ˖˄ ʇʵˊˇˁ˂ʽ˃ʰˍʽˁ˗˄ ʊʰʽ˄ˇ˃ʷ˄˖˄ - 
ɾʽʰ ʌˏ˔ˊʰʽ˃ʹ ɾʰˍʽʱ ˋˍʹ ɲʽʰˁʽ˄ʵˏ˄ʶˎˋʹϐ ˃ʶˍʰ˒ˊʱʸ˖ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˍˇ Digression 1.A: The 
meaning of stochastics [ʃʰˊʷˁʲʰˋʹ мΦ!Υ ɶ ʷ˄˄ˇʽʰ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌϐΦ ɶ ˋˍˇ˔ʰˋˍʽˁʺ ʶʾ˄ʰʽ ˍˇ 
ˁʶ˄ˍˊʽˁˈ ʻʷ˃ʰ ˍˇˎ ʲʽʲ˂ʾˇˎ ˁʰʽ ʵʽʰˁˊʾ˄ʶˍʰʽ ʰˉˈ ˍʰ ˄ˍʶˍʶˊ˃ʽ˄ʽˋˍʽˁʱ ˃ʰʻʹ˃ʰˍʽˁʱΦ ʆˇ ˄ˈʹ˃ʰ ˍʹˌ 
ˋˍˇ˔ʰˋˍʽˁʺˌ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˁʰʽ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˉˍˎ˔ʷˌΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ ˇʽ ʽʵʽˈˍʹˍʷˌ ˍʹˌ ˄ʰ 
ʶʾ˄ʰʽΥ 

¶ ˉʽʻʰ˄ˇʻʶ˖ˊʹˍʽˁʺΣ 
¶ ˁʰˍʱ˂˂ʹ˂ʹ ˍʹ˄ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹ ˍˇˎ ʰ˄ʰˁˊʽʲˇˏˌΣ ˍˇˎ ʰʲʷʲʰʽˇˎ ʺ 
ʰ˂˂ʽ˗ˌ ˍˇˎ ˍˎ˔ʰʾˇˎΣ 

¶ ʵʽʶʽˋʵˎˍʽˁʺ όˈ˔ʽ ʶˉʽ˒ʰ˄ʶʽʰˁʺύΣ 
¶ ʽˁʰ˄ʺ ʴʽʰ ˉˊˈʲ˂ʶ˕ʹ ˃ʶ ˉʽʻʰ˄ˇˍʽˁʺ ʷ˄˄ˇʽʰΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 
ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˉˈ ˍˇ ˉʰˊʶ˂ʻˈ˄Σ 

¶ ˁʰˍʱ˂˂ʹ˂ʹ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄˖˄ ό˃ʷˋ˖˄ ʺ 
ˉˊˇˋʵˈˁʽ˃˖˄ύ ˍʽ˃˗˄ ʰʲʷʲʰʽ˖˄ ˉˇˋˇˍʺˍ˖˄Φ 

ɮˎˍˇ˄ˈʹˍʰΣ ˃ˈ˂ʽˌ ˎʽˇʻʶˍʺˋˇˎ˃ʶ ˍʹ ˋˍˇ˔ʰˋˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹΣ ˉʰˊʰʵʶ˔ˈ˃ʰˋˍʶ ˈˍʽ ʹ 
ʰʲʶʲʰʽˈˍʹˍʰ ʶʾ˄ʰʽ ʰ˄ʰˉˈ˒ʶˎˁˍʹ ˁʰʽ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˃ʶ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˉʽʻʰ˄ˈˍʹˍʶˌ ˁʰʽ 
ˉˊˇˋʵˈˁʽ˃ʶˌ ˍʽ˃ʷˌ ʴʽʰ ˍʽˌ ʵʽʶˊʴʰˋʾʶˌ ˉˇˎ ˃ʰˌ ʶ˄ʵʽʰ˒ʷˊˇˎ˄ ˁʰʽ ʲʴʱʸˇ˄ˍʰˌ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ 
ˋˍʹ ʲʱˋʹ ˉˊˇʹʴˇˏ˃ʶ˄˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰˎˍ˗˄ ˍ˖˄ ʵʽʶˊʴʰˋʽ˗˄Φ 

 
ɾʽʰ ˋˎ˄ʱ˄ˍʹˋʹ ˍʶˋˋʱˊ˖˄ ˋˇ˒˗˄ ʴʽʰ ˄ʰ ˋˎʸʹˍʺˋˇˎ˄ ʴʽʰ ˍʹ ˋˍˇ˔ʰˋˍʽˁʺΥ ʃ˂ʱˍ˖˄Σ ɯʴʽˇˌ ɰʰˋʾ˂ʶʽˇˌ ˇ ɾʷʴʰˌΣ WŀŎƻō .ŜǊƴƻǳƭƭƛ 
ˁʰʽ !ƴŘǊŜȅ YƻƭƳƻƎƻǊƻǾ ˋʶ ˃ʽʰ ˃ʶʴʱ˂ʹ ʰˁʰʵʹ˃ʰʿˁʺ ʰʾʻˇˎˋʰ όʶʽˁˈ˄ʰ ˉˇˎ ʷ˔ʶʽ ˉʰˊʰ˔ʻʶʾ ʰˉˈ ˍˇ ʶˊʴʰ˂ʶʾˇ ˍʶ˔˄ʹˍʺˌ 

˄ˇʹ˃ˇˋˏ˄ʹˌ /ƘŀǘDt¢ κ 5![[-9Σ ʲʱˋʶʽ ʽˋˍˇˊʽˁ˗˄ ʰˉʶʽˁˇ˄ʾˋʶ˖˄ύΦ ɮˌ ʶ˂ˉʾˋˇˎ˃ʶ ˈˍʽ ˇʽ ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌ ʶˊʴʰ˂ʶʾ˖˄ ˍʶ˔˄ʹˍʺˌ 
˄ˇʹ˃ˇˋˏ˄ʹˌ ʻʰ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ ʵʹ˃ʽˇˎˊʴˇˏ˄ ʶʽˁˈ˄ʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˍʰ ʰˉʶʽˁˇ˄ʽʸˈ˃ʶ˄ʰ ˉˊˈˋ˖ˉʰ ʻʰ ˃ˇʽʱʸˇˎ˄ ˃ʶ ʰˎˍʱ ˉˇˎ 
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ʅˍʹ˄ ˁˎˊʽˇ˂ʶ˅ʾʰΣ ʹ ˋˍˇ˔ʰˋˍʽˁʺ ʶʾ˄ʰʽ ˈˊˇˌ ʶ˂˂ʹ˄ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΦ ʃʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ˊʺ˃ʰ 
ˋˍˇ˔ʱʸʶˋʻʰʽΣ ˍˇ ˇˉˇʾˇ ˃ʶ ˍʹ ˋʶʽˊʱ ˍˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ ˇˎˋʽʰˋˍʽˁˈ ˋˍˈ˔ˇˌ. 

ʁ ɮˊʽˋˍˇˍʷ˂ʹˌΣ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʶʾʰ ˍˇˎ ɶʻʽˁʱ ɿʽˁˇ˃ʱ˔ʶʽʰ όˉˇˎ ʴˊʱ˒ˍʹˁʶ ˉʶˊʾˉˇˎ ˍˇ орл ˉΦʋΦύ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ˄ ˈˊˇ ˋˍˇ˔ʰˋˍʽˁʺ ˋˍʹ˄ ʰˊ˔ʽˁʺ ˍˇˎ ˋʹ˃ʰˋʾʰΣ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ˄ ˋˍˈ˔ˇΣ ˇ 
ˇˉˇʾˇˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ʾʵʽˇΣ ʶʾ˄ʰʽ ˇ ˃ʷˋˇˌ ˈˊˇˌΥ ζɶ Ψ˃ʶˋˈˍʹˌΩ Σ ˂ˇʽˉˈ˄Σ ʶʾ˄ʰʽ ʰˊʶˍʺΣ ˃ʶ ˍʹ˄ 
ʷ˄˄ˇʽʰ ˈˍʽ ˋˍˇ˔ʶˏʶʽ ˄ʰ ʶˉʽˍˏ˔ʶʽ ˍˇ ˃ʷˋˇ».57 ɳˉʽˉ˂ʷˇ˄Σ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʶʾʰ ˍˇˎ ʄʹˍˇˊʽˁʺ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍˇ˄ ˈˊˇ ˃ʶ ˃ʶˍʰ˒ˇˊʽˁʺ ˋʹ˃ʰˋʾʰΥ ζʁʽ ʱ˄ʻˊ˖ˉˇʽ ʷ˔ˇˎ˄ ʷ˄ʰ ʶˉʰˊˁʷˌ ˒ˎˋʽˁˈ 
ʷ˄ˋˍʽˁˍˇ ʴʽʰ ˍˇ ˍʽ ʶʾ˄ʰʽ ʰ˂ʹʻʽ˄ˈ ˁʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˒ˍʱ˄ˇˎ˄ ˋˍʹ˄ ʰ˂ʺʻʶʽʰΦ ɱʽΩ ʰˎˍˈ ˁʰʽ ʹ 
ʽˁʰ˄ˈˍʹˍʰ ʴʽʰ ˋˍˇ˔ʰˋˍʽˁʺ ʰ˄ʰʸʺˍʹˋʹ ˍ˖˄ ˁˇʽ˄ʱ ˉʰˊʰʵʶˁˍ˗˄ ʴ˄˖˃˗˄ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ 
ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˉˇˎ ʷ˔ʶʽ ˍʹ˄ ʾʵʽʰ ʽˁʰ˄ˈˍʹˍʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ʰ˂ʺʻʶʽʰ».58 

ʍˋˍˈˋˇΣ ˇ ʃ˂ʱˍ˖˄ ʺˍʰ˄ ʰˎˍˈˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˍˇ˄ ˈˊˇ ˃ʶ ʷ˄˄ˇʽʰ ˉʽˇ ˁˇ˄ˍʱ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺΣ ʵʹ˂Φ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ʰʲʶʲʰʽˈˍʹˍʰΦ ʅˍˇ ʵʽʱ˂ˇʴˈ ˍˇˎ ʊʾ˂ʹʲˇˌ όʴˊʰ˃˃ʷ˄ˇ 
ˉʶˊʾˉˇˎ ˍˇ осл ˉΦʋΦύ ʰ˄ˍʽˉʰˊʰʲʱ˂˂ʶʽ ˍʹ˄ ʰˊʽʻ˃ʹˍʽˁʺ ˁʰʽ ˍʹ ˃ʶˍˊʹˍʽˁʺ ˃ʶ ˍʹ ˋˍˇ˔ʰˋˍʽˁʺ ˁʰʽ 
ˉʰˊʰ˂˂ʹ˂ʾʸʶʽ ˍʹ ʵʶˏˍʶˊʹ ˃ʶ ˍʹ ˃ˇˎˋʽˁʺΣ ʹ ˇˉˇʾʰ ζʶˉʽˍˎʴ˔ʱ˄ʶʽ ˍʹ˄ ʰˊ˃ˇ˄ʾʰ ˃ʶ ˋˍˇ˔ʰˋ˃ˈ [...] 
ʷˍˋʽ ˗ˋˍʶ ʹ ˉˇˋˈˍʹˍʰ ˍʹˌ ʰʲʶʲʰʽˈˍʹˍʰˌ ˉˇˎ ʰ˄ʰ˃ʶʽʴ˄ˏʶˍʰʽ ˋʶ ʰˎˍʺ˄ ˄ʰ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʹ ˁʰʽ ʹ 
ˉˇˋˈˍʹˍʰ ˍʹˌ ʲʶʲʰʽˈˍʹˍʰˌ ˃ʽˁˊʺ».59 

ɶ ʰ˄ˍʾʻʶˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʰˁˊʾʲʶʽʰˌ ʴʾ˄ʶˍʰʽ ˋʰ˒ʺˌ ʰˊʴˈˍʶˊʰ ʰˉˈ ˍˇ˄ 
ɱʰ˂ʹ˄ˈ ˃ʶ ˍˇ ˉʰˊʱʵʶʽʴ˃ʰ ˍˇˎ ˊˇ˂ˇʴʽˇˏ ˃ʽʰˌ ˉˈ˂ʹˌΥ ζʂˍʰ˄ ˔ˍʾʸʶˍʰʽ ˃ʽʰ ˉˈ˂ʹΣ ʻʰ ˍʶʻʶʾ ˍˇ ʶ˅ʺˌ 
ˉˊˈʲ˂ʹ˃ʰ ʶ˄˗ˉʽˇ˄ ʶˁʶʾ˄˖˄ ˉˇˎ ʻʰ ˍʹ˄ ˁʰˍˇʽˁˇˏ˄Υ ʻʷ˂ˇˎ˄ ˄ʰ ʴ˄˖ˊʾʸˇˎ˄Σ ˈ˔ʽ ˋˍˇ˔ʰˋˍʽˁ˗ˌ 
ʰ˂˂ʱ ʰˁˊʽʲ˗ˌΣ ˋʶ ˁʰʻʹ˃ʶˊʽ˄ʺ ʲʱˋʹΣ ˉˈˋʹ ˗ˊʰ ʷ˔ʶʽ ˉʶˊʱˋʶʽ ˁʰʽ ˉˈˋʹ ˗ˊʰ ʰˉˇ˃ʷ˄ʶʽ ˃ʷ˔ˊʽ ˍʹ 
ʵˏˋʹ ˍˇˎ ʹ˂ʾˇˎ».60 

ɶ ˋˏ˄ʵʶˋʹ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌ ˃ʶ ˍʹ˄ ˉˊˈʲ˂ʶ˕ʹ ʺ ˍʹ˄ ˉˊˈʴ˄˖ˋʹ ʴʾ˄ʶˍʰʽ ˒ʰ˄ʶˊʺ ˋʶ ʷ˄ʰ 
ʰˉˈˋˉʰˋ˃ʰ ʰˉˈ ˍˇ˄ ɯʴʽˇ ɰʰˋʾ˂ʶʽˇ ˍˇ˄ ɾʷʴʰΣ ˇ ˇˉˇʾˇˌ ʰ˄ˍʽˉʰˊʰʲʱ˂˂ʶʽ ˍˇ˄ ˉˊˇ˒ʺˍʹ ˃ʶ ˍˇ˄ 
ˋˍˇ˔ʰˋˍʺ: «ɴˍˋʽ ˂ˇʽˉˈ˄Σ ˉˊˇ˒ʺˍʹˌ ʶʾ˄ʰʽ ʰˎˍˈˌ ˉˇˎ ˉˊˇʲ˂ʷˉʶʽ ˍˇ ˃ʷ˂˂ˇ˄ ˃ʶ ʰˉˇˁʱ˂ˎ˕ʹ ˍˇˎ 
ʃ˄ʶˏ˃ʰˍˇˌ˜ ʰˉˈ ˍʹ˄ ʱ˂˂ʹ ˉ˂ʶˎˊʱΣ ˋˍˇ˔ʰˋˍʺˌ ʶʾ˄ʰʽ ʰˎˍˈˌ ˉˇˎ ˋˎ˃ˉʶˊʰʾ˄ʶʽ ˍˇ ˃ʷ˂˂ˇ˄ ˃ʶ 
ˋˏ˄ʶˋʹΣ ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ˉʰˊˈ˃ˇʽʶˌ ˁʰˍʰˋˍʱˋʶʽˌ ˁʰʽ ˃ʶ ˍʹ˄ ʶ˃ˉʶʽˊʾʰ ˍ˖˄ ˉˊˇʴˈ˄˖˄ηΦ61 

 
57 «˃ʶˋˈˍʹˌ ˍʽˌ ˊʰ ̱̀˄  ˊʶˍʺΣ ˋˍˇ˔ʰˋˍʽˁʺ ɹ ʶ ˇ̀h ˍˇ ˃ ʷˋˇˎη όɮˊʽˋˍˇˍʷ˂ˇˎˌ ɶʻʽˁʱ ɿʽˁˇ˃ʱ˔ʶʽʰΣ ммлсōύΦ ɶ 
Ψ˃ʶˋˈˍʹˌΩΣ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ʽˋˇˊˊˇˉʾʰ ˋˍˇ ˃ʷˋˇ ʰ˄ʱ˃ʶˋʰ ˋˍˇ ζˉʱˊʰ ˉˇ˂ˏη ˁʰʽ ˋˍˇ ζˉˇ˂ˏ ˂ʾʴˇηΣ ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁʺ 
ʷ˄˄ˇʽʰ ˍʹˌ ʹʻʽˁʺˌ ˒ʽ˂ˇˋˇ˒ʾʰˌ ˍˇˎ ɮˊʽˋˍˇˍʷ˂ʹ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ˍˇ ˄ʰ ˍʹ˄ ˉʶˍˏ˔ʶʽ ˖ˌ ˋˍˈ˔ˇ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ʴʽϥ 
ʰˎˍˈ˄Φ 
58 «  ̌ ˄ʻˊ˖ˉˇʽ ˉˊˌ ˍ ˂ʹʻ̩ ˉʶ˒ˏˁʰˋʽ˄ ˁʰ˄̩ ˁʰ  ̱ˉ˂ʶʾ˖ ˍˎʴ˔ʱ˄ˇˎˋʽ ˍˌ ˂ʹʻʶʾʰˌΥ ʵʽ ˉˊ̩  ˍ ˄ʵˇ˅ʰ 
ˋˍˇ˔ʰˋˍʽˁ ̩ ˔ʶʽ˄ ˍˇ ˃ˇʾ˖ˌ ˔ˇ˄ˍˇˌ ˁʰ ̄ ˊ̩  ˍ˄ ˂ ʺʻʶʽʱ˄ ˋˍʽ˄η όɮˊʽˋˍˇˍʷ˂ˇˎˌ ʄʹˍˇˊʽˁʺΣ мΦмύΦ 
59 ʆˇ ˉ˂ʺˊʶˌ ʰˉˈˋˉʰˋ˃ʰ ʶʾ˄ʰʽΥ ʅʍɼʄɮʆɶʅΥ ζˇ̌ ˄ ˉʰˋ˄ ˉˇˎ ˍʶ˔˄˄ ˄  ˍʽˌ ˊʽʻ˃ʹˍʽˁ˄ ˔˖ˊʾʸ ˁ  h˃ʶˍˊʹˍʽˁ˄ 
ˁ  hˋˍʰˍʽˁʺ˄Σ ˌ ̄ˇˌ ʶˉʶ˄  ˒ʰ˂̌ ˄ ˍ ˁʰˍʰ˂ʶʽˉˈ˃ʶ˄ˇ˄ ˁʱˋˍʹˌ ˄ ʴʾʴ˄ˇʽˍˇΦ ώΧϐ  ̱ʴˇ˄  ˃ʶˍ ˍʰ̱  ʶˁ ʱʸʶʽ˄ 
˂ʶʾˉˇʽˍ ˄ ˁʰ ˍˌ ʰ̀̒ ʺˋʶʽˌ ˁʰˍʰ˃ʶ˂ʶˍ˄ ˃ ˉʶʽˊʾ ˁʰʾ ˍʽ˄ʽ ˍˊʽʲΣ ˍʰˌ ˍ̩ ̱̀ ˇ˔ʰˋˍʽˁ ̩ˉˊˇˋ˔ˊ˖˃ʷ˄ˇˎˌ 
ʵˎ˄ʱ˃ʶˋʽ˄ ˌ ˉˇ˂˂ˇ ˍʷ˔˄ʰˌ ˉˇ˄ˇ˃ʱʸˇˎˋʽΣ ˃ʶ˂ʷˍ ˁ  hˉˈ  ˄ˍ˄ ̠˃ʹ˄ ˉʶʽˊʴʰˋ˃ʷ˄ʰˌΦ ώΧϐ ˇˁˇ˄  ˃ʶˋˍ ˃ʷ˄ 
ˉˇˎ ˃ˇˎˋʽˁ ˉˊ̱ ˇ˄Σ ˍ ˋˏ˃˒˖˄ˇ˄ ˊ˃ˈˍˍˇˎˋʰ ˇ ˃ʷˍˊ ˂  ˂˃ʶ˂ʷˍʹˌ ˋˍˇ˔ʰˋ˃Σ ˁʰ ˋˏ˃ˉʰˋʰ ʰˍˌ 
ʰ˂ʹˍʽˁʺΣ ˍ ˃ʷˍˊˇ˄ ˁʱˋˍʹˌ ˔ˇˊʵˌ ˍ ˋˍˇ˔ʱʸʶˋʻʰʽ ˒ʶˊˇ˃ʷ˄ʹˌ ʻʹˊʶˏˇˎˋʰΣ ˋˍʶ ˉˇ˂ ˃ʶ˃ʶʽʴ˃ʷ˄ˇ˄ ˔ʶʽ˄ ˍ 
˃  ̀ ʰ˒ʷˌΣ ˋ˃ʽˁˊ˄ ʵ ̱  ̡ ʷʲʰʽˇ˄Φη όʃ˂ʱˍ˖˄ˇˌ ʊʾ˂ʹʲˇˌΣ ррŜΦύ 
60 «ˉˈ˂ʶ˖ˌ ˁˍʽʸˇ˃ʷ˄ʹˌ ˉˊˇˁʶʾˋʻ˖ ˍˇˌ ˇˁ̋ ˋˇˎˋʽ˄ ʰˍ˄ ̄ʾˋˍʰˋʻʰʽ ʲˇˏ˂ʶˋʻʰʽΣ ˃ ̀ ˍˇ˔ʰˋˍʽˁ ̩ ˂˂Ω ˁˊʽʲ̩Σ 
˒Ω ˁɦ ˋˍʹˌ ˃ʷˊʰˌΣ ˉˈˋˇ˄ ˍʶ ˉʰˊʶ˂ʺ˂ˎʻʶ˄ ʵʹ ˍˇ ˔ˊˈ˄ˇˎ ˍˇ ˁʰˍΩ ʰˍʺ˄Σ ˉˈˋˇ˄ ʻΩ ˉˈ˂ˇʽˉˈ˄ ˋˍʽ˄ ˔ˊʽ 
ʵˏˋʶ˖ˌ ˂ʾˇˎΦη όɱʰ˂ʹ˄ˇ ʃʶ ́ɲʽʰʴ˄˗ˋʶ˖ˌ ˁʰ ɸʶˊʰˉʶʾʰˌ ˍ˄ ˄  ˍ ˁʱˋˍˇˎ ʌˎ˔ ˃ʰˊˍʹ˃ʱˍ˖˄Σ улΣ 
http://www.poesialatina.it/_ns/greek/testi/Galenus/De_animi_cuiuslibet_peccatorum_dignotione_et_curatio
ne.html.) 
61 «ʁˁˇ˄  ʃˊˇ˒ˍʹˌ ˃˄ ̀ˍʽ˄Σ  ˁʰ ̱ ˉˇˁ˂ˎ˕ʽ˄ ˍˇ ʃ˄ʶ˃ʰˍˇˌ ˉˊˇʰʴˇˊʶ˖˄ ˍ ˃˂˂ˇ˄˜ ˋˍˇ˔ʰˋˍ ̩ʵ,  
ʵ  ̔ˋ˄ʶˋʽ˄ ˁ ˍ̩ ˍˇ ˃ˇ̌ ˎ ˉʰˊʰʻˋʶ˖ˌΣ ʵʽ ˍ˄ ˉʶˊʰ˄ ˍ˄ ˉˊˇ˂ʰʲ˄ˍ˖˄Σ ˍ ˃˂˂ˇ˄ ˋˎ˄ˍʶˁ˃ʰʽˊ˃ʶ˄ˇˌΦ» 
όɰʰˋʽ˂ʶʾˇˎΣ ɳˊ˃ʹ˄ʶʾʰ ʶʽˌ ˍˇ˄ ˉˊˇ˒ʺˍʹ˄ ɶˋʰˀʰ˄Σ оΦмлнΦнсΦύ 

http://www.poesialatina.it/_ns/greek/testi/Galenus/De_animi_cuiuslibet_peccatorum_dignotione_et_curatione.html
http://www.poesialatina.it/_ns/greek/testi/Galenus/De_animi_cuiuslibet_peccatorum_dignotione_et_curatione.html
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ʊʰʾ˄ʶˍʰʽ ˈˍʽ ˍˇ ˋ˔ˈ˂ʽˇ ʰˎˍˈ ʶˉʹˊʷʰˋʶ ˃ʶˍʰʴʶ˄ʷˋˍʶˊˇˎˌ ˃ʶ˂ʶˍʹˍʷˌ όˉΦ˔Φ ˍˇ˄ ʃˊˇˁˈˉʽˇύ ˁʰʽ 
ʾˋ˖ˌ ˁʰʻˈˊʽˋʶ ˍʹ ˋʹ˃ʰˋʾʰ ˍˇˎ ˋˍˇ˔ʰˋˍʺ ˁʰʽ ˍˇˎ ˋˍˇ˔ʰˋ˃ˇˏ ˋˍʰ ˄ʷʰ ʶ˂˂ʹ˄ʽˁʱΦ 

ɶ ˃ʶˍʰ˒ˏˍʶˎˋʹ ˍʹˌ ˋˍˇ˔ʰˋˍʽˁʺˌΣ ˖ˌ ʵʽʶʻ˄ˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏ ˈˊˇˎΣ ˋˍˇ ˋˏʴ˔ˊˇ˄ˇ ˂ʶ˅ʽ˂ˈʴʽˇ 
ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ˄ WŀŎƻō .ŜǊƴƻǳƭƭƛΣ ˇ ˇˉˇʾˇˌ ˉˊˇ˒ʰ˄˗ˌ ʴ˄˗ˊʽʸʶ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʴ˂˗ˋˋʰ ˁʰʽ 
˂ˇʴˇˍʶ˔˄ʾʰΣ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍˇ ʰˉˈˋˉʰˋ˃ʰ ʰˉˈ ˍˇ˄ ʊʾ˂ʹʲˇ ˍˇˎ ʃ˂ʱˍ˖˄ʰ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʶ 
ˉʰˊʰˉʱ˄˖Φ ʅˍˇ ˉʶˊʾ˒ʹ˃ˇ ʲʽʲ˂ʾˇ ˍˇˎ Ars Conjectandi όʴˊʰ˃˃ʷ˄ˇ ˋˍʰ ˂ʰˍʽ˄ʽˁʱ ˍˇ мсуп-89 
ʰ˂˂ʱ ʵʹ˃ˇˋʽʶˎ˃ʷ˄ˇ ˃ʶˍʱ ˍˇ ʻʱ˄ʰˍˈ ˍˇˎύ ʴˊʱ˒ʶʽΥ ζʆˇ ˄ʰ ʶʽˁʱʸʶʽˌ ʴʽʰ ˁʱˍʽ ˋʹ˃ʰʾ˄ʶʽ ˄ʰ ˃ʶˍˊʱˌ 
ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʱ ˍˇˎΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ ˇˊʾʸˇˎ˃ʶ ˍʹ˄ ˍʷ˔˄ʹ ˍʹˌ ʶʽˁʰˋʾʰˌΣ ʺ ˋˍˇ˔ʰˋˍʽˁʺΣ ˖ˌ ˍʹ˄ 
ˍʷ˔˄ʹ ˍʹˌ ˃ʷˍˊʹˋʹˌ ˍ˖˄ ˉʽʻʰ˄ˇˍʺˍ˖˄ ˍ˖˄ ˉˊʰʴ˃ʱˍ˖˄ ˃ʶ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˃ʶʴʰ˂ˏˍʶˊʹ 
ʰˁˊʾʲʶʽʰΣ ˃ʶ ˋˁˇˉˈΣ ˋˍʽˌ ˁˊʾˋʶʽˌ ˁʰʽ ˍʽˌ ʶ˄ʷˊʴʶʽʷˌ ˃ʰˌΣ ˄ʰ ˃ˉˇˊˇˏ˃ʶ ˉʱ˄ˍʰ ˄ʰ ʶˉʽ˂ʷʴˇˎ˃ʶ ʺ 
˄ʰ ʰˁˇ˂ˇˎʻˇˏ˃ʶ ʰˎˍˈ ˉˇˎ ʷ˔ʶʽ ʲˊʶʻʶʾ ˁʰ˂ˏˍʶˊˇΣ ˉʽˇ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈΣ ˉʽˇ ʰˋ˒ʰ˂ʷˌΣ ˉʽˇ 
ˉˊˇˋʶˁˍʽˁʱ ˃ʶ˂ʶˍʹ˃ʷ˄ˇΦ ʅʶ ʰˎˍˈ ˁʰʽ ˃ˈ˄ˇ ˉʶˊʽˋˍˊʷ˒ʶˍʰʽ ˈ˂ʹ ʹ ˋˇ˒ʾʰ ˍˇˎ ˒ʽ˂ˇˋˈ˒ˇˎ ˁʰʽ ˈ˂ʹ 
ʹ ˉˊʰˁˍʽˁʺ ˁˊʾˋʹ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ».62 

ʁ ˈˊˇˌ ʰ˄ʰʲʾ˖ˋʶ ˔ʱˊʹ ˋˍˇ˄ .ƻǊǘƪƛŜǿƛŎȊ όмфмтΣ63 ʄ˗ˋˇ ˇʽˁˇ˄ˇ˃ˇ˂ˈʴˇ ˁʰʽ ˋˍʰˍʽˋˍʽˁˇ˂ˈʴˇ 
ˉˇ˂˖˄ʽˁʺˌ ˁʰˍʰʴ˖ʴʺˌύ ˁʰʽ ʶˉʾˋʹˌ ˋˍˇ˄ {ƭǳǘǎƪȅ όмфнрΣ мфнуŀΣōΣ мфнфΣ64 ʁˎˁˊʰ˄ˈ-ʄ˗ˋˇΣ ˍˈˍʶ 
ʅˇʲʽʶˍʽˁˈΣ ˃ʰʻʹ˃ʰˍʽˁˈΣ ˋˍʰˍʽˋˍʽˁˇ˂ˈʴˇ ˁʰʽ ˇʽˁˇ˄ˇ˃ˇ˂ˈʴˇύΦ ʊʰʾ˄ʶˍʰʽ ˈˍʽ ʹ ʶˉʽˁˊʱˍʹˋʹ ˋˍʹ˄ 
ɳʅʅɲ ˍˇˎ ˉʽˇ ʶ˅ʶ˂ʽʴ˃ʷ˄ˇˎ ˈˊˇˎ ˋˍˇ˔ʰˋˍʽˁˈˌ όʷ˄ʰ˄ˍʽ ˍˇˎ ˈˊˇˎ ˍˎ˔ʰʾˇˌύ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ 
ˉˇ˂ʽˍʽˁˇˏˌ ˁʰʽ ʽʵʶˇ˂ˇʴʽˁˇˏˌ ˂ˈʴˇˎˌ όʰˋˎ˃ʲʰˍˈˍʹˍʰ ˍʹˌ ˍˎ˔ʰʽˈˍʹˍʰˌ ˃ʶ ˍˇ˄ ʵʽʰ˂ʶˁˍʽˁˈ 
ˎ˂ʽˋ˃ˈΥ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˉʷˊʰ˄ ˍˇˎ ʰˎˋˍʹˊˇˏ ˄ˍʶˍʶˊ˃ʽ˄ʽˋ˃ˇˏ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰ˄ ˃ʶ ŀ ǇǊƛƻǊƛ 
ˁʰ˔ˎˉˇ˕ʾʰ˜ ʲ˂Φ aŀȊƭƛŀƪ нлмуύΦ65 

ʂ˃˖ˌ ˇ YƻƭƳƻƎƻǊƻǾ όмфомύ66 ʺˍʰ˄ ʰˎˍˈˌ ˉˇˎ ʵʽʷʵ˖ˋʶ ˍˇ˄ ˈˊˇ ˁʰʽ ˍˇ˄ ʷˁʰ˄ʶ ʵʹ˃ˇ˒ʽ˂ʺΣ 
ˁʰʻ˗ˌ ʶʽˋʺʴʰʴʶ ˍʹ˄ ʷ˄˄ˇʽʰ stochastic process [ˋˍˇ˔ʰˋˍʽˁʺ ʰ˄ʷ˂ʽ˅ʹϐΣ ʵʽʶˎˁˊʽ˄ʾʸˇ˄ˍʰˌ ʶˉʾˋʹˌ 

 
62 άConjicere rem aliquam est metiri illius probabilitatem: ideoque Ars Conjectandi sive Stochastice nobis definitur 
ars metiendi quàm fieri potest exactissimè probabilitates rerum, eo fine, ut in judiciis & actionibus nostris semper 
eligere vel sequi possimus id, quod melius, satius, tutius aut consultius fuerit deprehensum; in quo solo omnis 
Philosophi sapientia & Politici prudential versatur.έ 

Bernoulli, J., 1713. Ars Conjectandi, Opus Posthumum. Accedit Tractatus de Seriebus Infinitis, et Epistola GallicŞ 
Scripta de Ludo Pilae Reticularis. Basileae, Impensis Thurnisiorum, Fratrum [English translation: The art Of 
Conjecturing, Together With Letter to a Friend on Sets in Court Tennis. Translated with an Introduction and Notes 
by Edith Dudley Sylla; The Johns Hopkins University Press, Baltimore, Maryland, USA, 2006.] 
63 Bortkiewicz, L., 1917. Die Iterationen τ Ein Beitrag zur Wahrscheinlichkeitstheorie. Springer, Berlin. 
64 Slutsky, E.,1925, Über stochastische Asymptoten und Grenzwerte, Metron, 5(3), 3-89. 

Slutsky, E., 1927. Slozhenie sluchainykh prichin, kak istochnik tsiklicheskikh protsessov. ±ƻǇǊƻǎȅ ƪƻƴΩΩȅǳƴƪǘǳǊȅ, 3, 
34 ς 64. 1927 (English edition: Slutzky, E., 1937. The summation of random causes as the source of cyclic 
processes. Econometrica: Journal of the Econometric Society, 105-146). 

Slutsky, E., 1928a. Sur ùn critérium de la convergence stochastique des ensembles des valeurs éventuelles). 
Comptes rendus Acad. Sci., 187, 370. 

Slutsky, E., 1928b. Sur les fonctions éventuelles continues, intégrables et dérivables dans le sens stochastiques. 
/ƻƳǇǘŜǎ ǊŜƴŘǳǎ ŘŜǎ ǎŞŀƴŎŜǎ ŘŜ ƭΩ!ŎŀŘŞƳƛŜ ŘŜǎ {ŎƛŜƴŎŜǎΣ 187, 878. 

Slutsky, E.,1929. Quelques propositions sur les limites stochastiques éventuelles. Comptes rendus des séances de 
ƭΩ!ŎŀŘŞƳƛŜ ŘŜǎ {ŎƛŜƴŎŜǎ, 189, 384. 
65 Mazliak, L., 2018. The beginnings of the Soviet Encyclopedia. The utopia and misery of mathematics in the 
political turmoil of the 1920s. Centaurus, 60(1-2), 25-51. 
66 Kolmogorov, A.N., 1931. Über die analytischen Methoden in der Wahrscheinlichkeitsrechnung. Math. Ann., 
104, 415-458. (English translation: On analytical methods in probability theory, In: Kolmogorov, A.N., Selected 
Works of A. N. Kolmogorov - Volume 2, Probability Theory and Mathematical Statistics, ed. by A.N. Shiryayev, 
Kluwer, Dordrecht, The Netherlands, 62-108, 1992). 
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ˈˍʽ process [ʰ˄ʷ˂ʽ˅ʹΣ ʵʽʶˊʴʰˋʾʰϐ ˋʹ˃ʰʾ˄ʶʽ ʰ˂˂ʰʴʺ ʶ˄ˈˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ ˋˎˋˍʺ˃ʰˍˇˌΦ ɳˉʽˉ˂ʷˇ˄Σ 
˔ˊʹˋʽ˃ˇˉˇʾʹˋʶ ˍˇ˄ ˈˊˇ ˋˍʱˋʽ˃ʹ ɹ ʽʰ ˄ʰ ˉʶˊʽʴˊʱ˕ʶʽ ˃ʽʰ ˋˎ˄ʱˊˍʹˋʹ ˉˎˁ˄ˈˍʹˍʰˌ ˉʽʻʰ˄ˈˍʹˍʰˌ 
ˉˇˎ ˉʰˊʰ˃ʷ˄ʶʽ ʰ˃ʶˍʱʲ˂ʹˍʹ ˋˍˇ ˔ˊˈ˄ˇ όʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ʰ˂˂ʱʸʶʽ ʹ ˁʰˍʱˋˍʰˋʹ ˍˇˎ 
ˋˎˋˍʺ˃ʰˍˇˌύΦ ɮ˃ʷˋ˖ˌ ˃ʶˍʱΣ ˇ YƻƭƳƻƎƻǊƻǾ όмфооύ67 ʶʽˋʺʴʰʴʶ ˍˇ˄ ˋˏʴ˔ˊˇ˄ˇ ˁʰʽ ˋˎ˄ʶˉʺ 
ˇˊʽˋ˃ˈ ˍʹˌ ˉʽʻʰ˄ˈˍʹˍʰˌ ˃ʶ ʰ˅ʽ˖˃ʰˍʽˁˈ ˍˊˈˉˇΣ ʲʰˋʽˋ˃ʷ˄ˇ ˋˍʹ ʻʶ˖ˊʾʰ ˃ʷˍˊˇˎ όʲ˂Φ ʶ˄ˈˍʹˍʰ 
2.1). 

н ʅ˔ˈ˂ʽʰ 

 ɰʰˋʾ˂ʶʽˇˌ ɵˇ ˁˇˌ Feb 4, 2025 

ʅˎʴ˔ʰˊʹˍʺˊʽʰ ˁʰʽ ˉʱ˂ʽΗ ɳˁ˂ʰˀˁʶˎˋʹ ˔˖ˊʾˌ ʰˉ˂ˇˏˋˍʶˎˋʹΗ 

 Demetris Koutsoyiannis Feb 4, 2025 

ɳˎ˔ʰˊʽˋˍ˗ ɰʰˋʾ˂ʹΗ 

 
67 Kolmogorov, A.N., 1933. Grundbegriffe der Wahrscheinlichkeitsrechnung, Ergebnisse der Math. (2), Berlin (2nd 
English Edition: Foundations of the Theory of Probability, 84 pp. Chelsea Publishing Company, New York, 1956). 

https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/294783485-3923b13c33af?utm_source=substack-feed-item
https://klimath.substack.com/p/2-47e/comment/90965878
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=substack-feed-item
https://klimath.substack.com/p/2-47e/comment/91010105
https://substack.com/profile/294783485-3923b13c33af?utm_source=comment
https://substack.com/profile/27345701-demetris-koutsoyiannis?utm_source=comment
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ɰʞʔʍɻʅʈʂ ʈɻʐʅʗ ʎʐʂ ɿʅɻʆʅʉɿʞʉʀʑʎʂ ɂ ɥʘʍʋʏ σȡ 
ɞʌʚʇʋɾʋʏ 

ʆˊʾˍʹ ˁʰʽ ˍʶ˂ʶˎˍʰʾʰ ʰ˄ʱˊˍʹˋʹ ʴʽʰ ˍʹ˄ ˍʷˍʰˊˍʹ ʷˁʵˇˋʹ ˍˇˎ ʲʽʲ˂ʾˇˎ ˃ˇˎ 

 Demetris Koutsoyiannis Feb 08, 2025 

[ʇˉʱˊ˔ʶʽ ˁʰʽ ʰʴʴ˂ʽˁʺ ʷˁʵˇˋʹ ˍʹˌ ʰ˄ʱˊˍʹˋʹˌτThere is also an English version of the post] 

ʅʶ ʰˎˍʺ ˍʹ˄ ˍˊʾˍʹ ˁʰʽ ˍʶ˂ʶˎˍʰʾʰ ʰ˄ʱˊˍʹˋʹ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ʲʽʲ˂ʾˇ ˃ˇˎ Stochastics of 
Hydroclimatic Extremes - A Cool Look at Risk [ʅˍˇ˔ʰˋˍʽˁʺ ˍ˖˄ ɮˁˊʰʾ˖˄ ʇʵˊˇˁ˂ʽ˃ʰˍʽˁ˗˄ 
ʊʰʽ˄ˇ˃ʷ˄˖˄ - ɾʽʰ ʌˏ˔ˊʰʽ˃ʹ ɾʰˍʽʱ ˋˍʹ ɲʽʰˁʽ˄ʵˏ˄ʶˎˋʹϐ ˃ʶˍʰ˒ˊʱʸ˖ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˍʽˌ ʵˏˇ 
ˍʶ˂ʶˎˍʰʾʶˌ ʶ˄ˈˍʹˍʷˌ ˍˇˎΣ ммΦо ˁʰʽ ммΦпΦ  

ммΦо ɮˎ˅ʱ˄ʶˍʰʽ ˇ ˁʾ˄ʵˎ˄ˇˌ ʰˉˈ ʰˁˊʰʾʰ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΤ 

ɱʽʰ ˍʹ˄ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍ˖˄ ʰ˂˂ʰʴ˗˄ ˋˍˇ˄ ˁʾ˄ʵˎ˄ˇ ʰˉˈ ʰˁˊʰʾʰ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ʶˉʽˊˊˇʺˌ ˍʹˌ ʷˁʻʶˋʹˌ ˁʰʽ ˍʹˌ ʶˎˉʱʻʶʽʰˌΣ ˍˇ ʰˉ˗ˍʰˍˇ ˃ʷˍˊˇ 
ʵʽʰˁʽ˄ʵˏ˄ʶˎˋʹˌ ʶʾ˄ʰʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʻʰ˄ʱˍ˖˄ ʰˉˈ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌΦ ʆʰ ˋ˔ʶˍʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ ммΦмп ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ˉˇˎ 
ˍʰ˅ʽ˄ˇ˃ˇˏ˄ˍʰʽ ˋʶ ˉʷ˄ˍʶ ˁʰˍʹʴˇˊʾʶˌΣ ˍˊʶʽˌ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʶʾ˄ʰʽ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁˇˏ ˍˏˉˇˎ όʲ˂Φ 
ʶˉʾˋʹˌ Υ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌΣ нлнлύ68. 

 
68 Koutsoyiannis, D., 2020. Revisiting the global hydrological cycle: is it intensifying?. Hydrology and Earth System 
Sciences. 24, 3899ς3932, doi: 10.5194/hess-24-3899-2020. 
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ʅ˔ʺ˃ʰ ммΦмп ɳ˅ʷ˂ʽ˅ʹ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˍ˖˄ ʻʰ˄ʱˍ˖˄ ʰˉˈ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ʰ˄ʱ ʵʶˁʰʶˍʾʰ ˁʰˍʱ ˍˇ˄ нлˈ ˁʰʽ нмˇ ʰʽ˗˄ʰΦ 
ɳˁˍˈˌ ʰˉˈ ˍˇˎˌ ʻʰ˄ʱˍˇˎˌ ʰˉˈ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˅ʹˊʰˋʾʶˌΣ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˇʽ ʻʱ˄ʰˍˇʽ ʰˉˈ ʱ˂˂ʶˌ ˁʰˍʹʴˇˊʾʶˌ ˒ˎˋʽˁ˗˄ 
ˁʰˍʰˋˍˊˇ˒˗˄Υ ˋˍˇ˄ ζʰˁˊʰʾˇ ˁʰʽˊˈη ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˁʰˍʰʽʴʾʵʶˌΣ ˇʽ ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ όˁˏ˃ʰ ˕ˏ˔ˇˎˌ ʺ ˁʰˏˋ˖˄ʰΣ 
ʷ˄ˍˇ˄ʶˌ ˔ʶʽ˃ʶˊʽ˄ʷˌ ˋˎ˄ʻʺˁʶˌύ ˁʰʽ ʹ ˇ˃ʾ˔˂ʹ˜ ˋˍˇˎˌ ζˋʶʽˋ˃ˇˏˌη ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˍʰ ˍˋˇˎ˄ʱ˃ʽ˜ ˋˍʰ ζʱ˂˂ʰη 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˇʽ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ όˎʴˊʷˌ ʺ ˅ʹˊʷˌύΣ ˇʽ ˁʰˍʰˉˍ˗ˋʶʽˌ ʲˊʱ˔˖˄Σ ʹ ʹ˒ʰʽˋˍʶʽʰˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όˉˍ˗ˋʹ 
ˍʷ˒ˊʰˌΣ ˉˎˊˇˁ˂ʰˋˍʽˁʺ ˊˇʺ ˁʰʽ ˊˇʺ ˂ʱʲʰˌύ ˁʰʽ ˇʽ ˉˎˊˁʰʴʽʷˌΦ όʃʹʴʷˌΥ ʵʶʵˇ˃ʷ˄ʰ ʻˎ˃ʱˍ˖˄Υ hC5!κ/w95 LƴǘŜǊƴŀǘƛƻƴŀƭ 
Disaster Database, https://ourworldindata.org/ofdacred-international-disaster-data  ̃ˁ ʰˍʱ ˍˇ˄ ˔ˊˈ˄ˇ ˋˏ˄ˍʰ˅ʹˌ ˍˇˎ 
ʴˊʰ˒ʺ˃ʰˍˇˌΥ https://web.archive.org/web/20230308040348/https://ourworldindata.org/explorers/natural-disasters̃ 
ˉ˂ʹʻˎˋ˃ʽʰˁʱ ʵʶʵˇ˃ʷ˄ʰΥ ¦ƴƛǘŜŘ {ǘŀǘŜǎ /ŜƴǎǳǎΣ https://www.census.gov/data-tools/demo/idb/informationGateway.php̃ 
ˁʰˍʱ ˍˇ˄ ˔ˊˈ˄ˇ ˋˏ˄ˍʰ˅ʹˌ ˍˇˎ ʴˊʰ˒ʺ˃ʰˍˇˌΥ https://web.archive.org/web/20200422141217/https://www.census.gov/data-

tools/demo/idb/informationGateway.php.) 

ɳʾ˄ʰʽ ˋʰ˒ʷˌ ˈˍʽ ˇʽ ʶˉʽˉˍ˗ˋʶʽˌ ˍ˖˄ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁ˗˄ ˁʰˍʰˋˍˊˇ˒˗˄Σ ʽʵʾ˖ˌ ˍ˖˄ ˋˇʲʰˊˈˍʶˊ˖˄ 
ʰˉΩ ʰˎˍʷˌ ˉˇˎ ˉˊˇˁʱ˂ʶˋʰ˄ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʰˉ˗˂ʶʽʶˌΣ ʷ˔ˇˎ˄ ˃ʶʽ˖ʻʶʾ ʻʶʰ˃ʰˍʽˁʱ ʰˉΩ ˍʽˌ ʰˊ˔ʷˌ 
ˍˇˎ нлˇˏ ʰʽ˗˄ʰΦ ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʻˎ˃ʱˍ˖˄ ʰˉΩ ˍʽˌ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ʷ˔ʶʽ ˃ʶʽ˖ʻʶʾΣ 
ʶ˄ ˗ ʱ˂˂ˇʽ ˍˏˉˇʽ ˁʰˍʰˋˍˊˇ˒˗˄ ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ ˄ʰ ˉˊˇˁʰ˂ˇˏ˄ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʻˎ˃ʱˍ˖˄Φ ɴˍˋʽΣ 
ˋˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ нлмл ʹ ˁˏˊʽʰ ʰʽˍʾʰ ʺˍʰ˄ ˇʽ ˋʶʽˋ˃ˇʾΣ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ рф҈ ˍˇˎ 
ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻˎ˃ʱˍ˖˄ ʰˉˈ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌΦ ʃˊˇ˒ʰ˄˗ˌΣ ˇ ˂ˈʴˇˌ ʴʽʰ ˍʹ 
˃ʶʾ˖ˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˍ˖˄ ˄ʶˁˊ˗˄ ʰˉˈ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˅ʹˊʰˋʾʶˌ ʵʶ˄ ʶʾ˄ʰʽ ˈˍʽ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ 
˂ʽʴˈˍʶˊˇ ˋˇʲʰˊʷˌ ʺ ˂ʽʴˈˍʶˊˇ ˋˎ˔˄ʷˌΦ ɮ˄ˍʾʻʶˍʰΣ ʹ ˃ʶʾ˖ˋʹ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 
ˍʶ˔˄ˇ˂ˇʴʾʰˌΣ ˍʹˌ ʶˁˍʾ˃ʹˋʹˌ ˁʰʽ ˍʹˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄Σ ˁʰʽ ˋˍʹ ʵʽʶʻ˄ʺ ˋˎ˄ʶˊʴʰˋʾʰΦ ɶ 
ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˇʽˁˇ˄ˇ˃ʾʰˌ ʶˉʷˍˊʶ˕ʶ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰˎˍ˗˄ ˍ˖˄ ʲʶ˂ˍʽ˗ˋʶ˖˄Φ 

ɳʾ˄ʰʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˈˍʽΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉʶˊʽˈʵˇˎ нлмл-нлмтΣ ˇʽ ʻʱ˄ʰˍˇʽ ʰˉˈ 
˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ лΦлу҈ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ˍ˖˄ ʻʰ˄ʱˍ˖˄Σ 
ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ ʅ˔ʺ˃ʰ ммΦмрΦ ʁ ʰˊʽʻ˃ˈˌ ʰˎˍˈˌ ˍʽˌ ˁʰˍʰˍʱˋˋʶʽ ˋˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʻʷˋʹ ˍˇˎ 
ʅ˔ʺ˃ʰˍˇˌ ммΦмрΣ ˃ʶ ˉˊˇˍʶ˂ʶˎˍʰʾʰ ʰʽˍʾʰ ˍˇ ˁˊˏˇ ˁʰʽ ˍʹ ʸʷˋˍʹΦ ʁʽ ʻʱ˄ʰˍˇʽ ʰˉˈ ˁˊˏˇ ˁʰʽ ʸʷˋˍʹ 

https://substackcdn.com/image/fetch/$s_!NqFB!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fae0978d9-56f8-4435-a0d8-3acd882ed7b3_1645x1213.png
https://substackcdn.com/image/fetch/$s_!NqFB!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fae0978d9-56f8-4435-a0d8-3acd882ed7b3_1645x1213.png
https://ourworldindata.org/ofdacred-international-disaster-data
https://web.archive.org/web/20230308040348/https:/ourworldindata.org/explorers/natural-disasters
https://www.census.gov/data-tools/demo/idb/informationGateway.php
https://web.archive.org/web/20200422141217/https:/www.census.gov/data-tools/demo/idb/informationGateway.php
https://web.archive.org/web/20200422141217/https:/www.census.gov/data-tools/demo/idb/informationGateway.php
https://substackcdn.com/image/fetch/$s_!NqFB!,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fae0978d9-56f8-4435-a0d8-3acd882ed7b3_1645x1213.png
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ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˃ʰʸʾΦ ʍˋˍˈˋˇΣ ˃ʽʰ ʰ˄ʱ˂ˎˋʹ ˋʶ ˉˇ˂˂ʷˌ ˔˗ˊʶˌ ʰˉˈ ˍˇ˄ DŀǎǇŀǊǊƛƴƛ όнлмрύ69 
ˎˉˇʵʶʽˁ˄ˏʶʽ ˈˍʽ ʰˎˍˇʾ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ όˋʶ ˉˇˋˇˋˍˈ фр҈ύ ˋˍˇ ˁˊˏˇΣ ʶ˄˗ ˁʰʽ ˋˍʹ˄ ˉʽˇ 
ˉˊˈˋ˒ʰˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ ½Ƙŀƻ ˁΦʱΦ όнлнмύ70 ʁ ˁˍʽ˃ʺʻʹˁʶ ˈˍʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ʻʰ˄ʱˍ˖˄ ʰˉΩ ˍˇ ˁˊˏˇ 
ˎˉʶˊʲʰʾ˄ʶʽ ˍˇ фл҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎΦ ɱʽʰ ˂ˈʴˇˎˌ ˋˏʴˁˊʽˋʹˌΣ ʹ ˋˎ˃ʲˇ˂ʺ ˍ˖˄ ʰˋʻʶ˄ʶʽ˗˄ ˍˇˎ 
ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ όˉˇˎ ʰ˄ʺˁˇˎ˄ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ʻʶ˃ʱˍ˖˄ ˎʴʶʾʰˌύ 
ˋˍˇˎˌ ʻʰ˄ʱˍˇˎˌ ʶʾ˄ʰʽ ммΦс҈Σ ˉʶˊʾˉˇˎ мрл ˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉΩ ʰˎˍʺ ˍ˖˄ ˒ˎˋʽˁ˗˄ 
ˁʰˍʰˋˍˊˇ˒˗˄ όˁʰʽΣ ˉˊˇ˒ʰ˄˗ˌΣ ˍˇ ˉˇˋˇˋˍˈ ʰˎˍˈ ʻʰ ʷ˔ʶʽ ˉ˂ʷˇ˄ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ ˂ˈʴ˖ ˍˇˎ /ƻǾƛŘ-
мфύΦ ɳˉʾˋʹˌΣ ˍˇ ˃ʶˊʾʵʽˇ ˍ˖˄ ʻʰ˄ʱˍ˖˄ ˉˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˇʵʽˁʱ ʰˍˎ˔ʺ˃ʰˍʰ ʶʾ˄ʰʽ ол ˒ˇˊʷˌ 
ˎ˕ʹ˂ˈˍʶˊˇ ʰˉˈ ˍʽˌ ˒ˎˋʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌΦ  

ʁ ˉʶˊʾʶˊʴˇˌ ʰ˄ʰʴ˄˗ˋˍʹˌ ʶ˄ʻʰˊˊˏ˄ʶˍʰʽ ˄ʰ ˉˊˇˋˉʰʻʺˋʶʽ ˄ʰ ʰ˄ʽ˔˄ʶˏˋʶʽ ˍˇˎˌ ˂ˈʴˇˎˌ ʴʽʰ ˍˇˎˌ 
ˇˉˇʾˇˎˌ ʹ ʴʶ˄ʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ˁˇʽ˄ˇˏΣ ˈˉ˖ˌ ʶ˄ʹ˃ʶˊ˗˄ʶˍʰʽ ʰˉΩ ˍʰ ˃ʷˋʰ ˃ʰʸʽˁʺˌ 
ˉ˂ʹˊˇ˒ˈˊʹˋʹˌΣ ʶʾ˄ʰʽ ʰ˄ˍʾˋˍˊˇ˒ʹ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ ɳˉʾˋʹˌΣ ˄ʰ ˋˁʶ˒ˍʶʾ ʴʽʰˍʾ ˇʽ ˁʾ˄ʵˎ˄ˇʽ 
ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰΣ ˇʽ ˂ʽʴˈˍʶˊˇ ˋˇʲʰˊˇʾ ʰˉΩ ˈ˂ˇˎˌΣ ʷ˔ˇˎ˄ ˉˊˇ˖ʻʹʻʶʾ ˍˈˋˇ ʷ˄ˍˇ˄ʰ 
ʰˉˈ ʵʽʶʻ˄ʶʾˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ όˁˎʲʶˊ˄ʹˍʽˁˇˏˌ ˁʰʽ ˃ʹύΣ ˉˇ˂ʽˍʽˁˇˏˌ όˋ˔ʶʵˈ˄ ˈ˂ˇˎ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ 
˒ʱˋ˃ʰˍˇˌύ ˁʰʽ ζ˒ʽ˂ʱ˄ʻˊ˖ˉˇˎˌηΦ 

 
ʅ˔ʺ˃ʰ ммΦмр ɾʷˋˇ ˉˇˋˇˋˍˈ ʻʰ˄ʱˍ˖˄ ʰ˄ʱ ʰʽˍʾʰ ˋˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ нлмлΦ ʅˍˇʽ˔ʶʾʰ ʰˉΩ ˍʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ ˍˇˎ hǳǊ ²ƻǊƭŘ ƛƴ 

Data (https://ourworldindata.org/grapher/share-of-deaths-by-causẽ ˁ ʰˍʱ ˍˇ˄ ˔ˊˈ˄ˇ ˋˏ˄ˍʰ˅ʹˌ ˍˇˎ ʴˊʰ˒ʺ˃ʰˍˇˌΥ 
https://web.archive.org/web/20211204020918/https://ourworldindata.org/grapher/share-of-deaths-by-

cause?country=~OWID_WRLύ˜ ʰˌ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˍˇ ʱʻˊˇʽˋ˃ʰ ʶʾ˄ʰʽ ʶ˂ʰ˒ˊ˗ˌ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ ˍˇ млл҈ όмлмΦп҈Σ ʴʶʴˇ˄ˈˌ 
ˉˇˎ ʾˋ˖ˌ ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˎˉʱˊ˔ˇˎ˄ ʵˏˇ ʰʽˍʾʶˌύΦ 

ммΦп ɮˍʶ˄ʾʸˇ˄ˍʰˌ ˍˇ ˃ʷ˂˂ˇ˄ 

ɶ ˎˉʷˊ˃ʶˍˊʹ ˉˊˇʲˇ˂ʺ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰ ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ άˉˊˇ˒ʹˍʽˁˇˏ ˉˊˇˍˏˉˇˎέ ˋ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˃ʷ˂˂ˇ˄ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˁʰʽ ˍʹˌ 
ʰ˄ʻˊ˖ˉˈˍʹˍʰˌΣ ˍˇ ˇˉˇʾˇ ʲʰˋʾʸʶˍʰʽ ˋʶ ˃ˇ˄ˍʷ˂ʰΦ ɲʶ˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˎˉʱˊ˔ʶʽ ʰˉˊˇʻˎ˃ʾʰ ˄ʰ 

 
69 Gasparrini, A., Guo, Y., Hashizume, M., Lavigne, E., Zanobetti, A., Schwartz, J., Tobias, A., Tong, S., Rocklöv, J., 
Forsberg, B., and Leone, M., 2015. Mortality risk attributable to high and low ambient temperature: a 
multicountry observational study. The Lancet, 386 (9991), 369-375. 
70 Zhao, Q., Guo, Y., Ye, T., Gasparrini, A., Tong, S., Overcenco, A., Urban, A., Schneider, A., Entezari, A., Vicedo-
Cabrera, A.M. and Zanobetti, A., 2021. Global, regional, and national burden of mortality associated with non-
optimal ambient temperatures from 2000 to 2019: a three-stage modelling study. The Lancet Planetary Health, 
5(7), e415-e425. 
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ʶˉʶˁˍʰʻˇˏ˄ ˇʽ ˔ˊˇ˄ʽˁˇʾ ˇˊʾʸˇ˄ˍʶˌ ˍ˖˄ ˉˊˇ˒ʹˍʶʽ˗˄ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˒ˍʱˋˇˎ˄ ˃ʷ˔ˊʽ ˍˇ ʷˍˇˌ 
100 ллл ˃ΦʋΦ ό{ƘŀŦŦŜǊ Ŝǘ ŀƭΦΣ нллфύ71 ̋  ʰˁˈ˃ʹ ˁʰʽ м ʶˁʰˍˇ˃˃ˏˊʽˇ ˔ˊˈ˄ʽʰ ό!ǊŎƘŜǊ Ŝǘ ŀƭΦΣ нлнлύ72. 

ʆˇ ˉˊˇ˒ʹˍʽˁˈ ˉˊˈˍˎˉˇ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ʽʵʽʰʾˍʶˊʰ ʰˉʰʽˋʽˈʵˇ˅ˇΣ ˉˊˇʲ˂ʷˉˇ˄ˍʰˌ ʴʶ˄ʽˁʱ 
˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˁʰˍʰˋˍˊˇ˒ʷˌΣ ʶ˄˗ ˉʽˇ ˉˊˈˋ˒ʰˍʰ ˍʶʾ˄ʶʽ ˄ʰ ˉʶˊʽ˒ˊˇ˄ʶʾ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ ʶˉʽˋˍʺ˃ʹ 
ˁʰʽ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰΣ ʰ˄ ˈ˔ʽ ˄ʰ ˉˊˇˋˉʰʻʶʾ ˄ʰ ˍʽˌ ʰˉˇˋˍʶˊʺˋʶʽ ʰˉΩ ˍʹ˄ ʰ˄ʻˊ˖ˉˈˍʹˍʰΣ ˈˉ˖ˌ ˋˍˇ 
ʰˉˈ̀̄ ʰˋ˃ʰ ˍˇˎ ɮʽˋ˔ˏ˂ˇˎ ʰˉˈ ˍˇ˄ ʃˊˇ˃ʹʻʷʰ ɲʶˋ˃˗ˍʹΣ ˍˇ ˇˉˇʾˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˖ˌ ʶˉʾʴˊʰ˃˃ʰ 
ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ʲʽʲ˂ʾˇˎΦ 

ʆˇ ʲʽʲ˂ʾˇ ʰˎˍˈ ˍʱˋˋʶˍʰʽ ˎˉʷˊ ˍʹˌ ˉʽˇ ˉʰˊʰʵˇˋʽʰˁʺˌ ʽˋˍˇˊʽˁʺˌ ˉˊˇˋʷʴʴʽˋʹˌΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ 
ʶˉʾˋʹˌ ˋˍˇ˔ʰˋˍʽˁʺΣ ˍˈˋˇ ˁʰˍʱ ˍʹ ˋˏʴ˔ˊˇ˄ʹ ˈˋˇ ˁʰʽ ˁʰˍʱ ˍʹ˄ ʰˊ˔ʰʾʰ ʶˊ˃ʹ˄ʶʾʰ ˍˇˎ ˈˊˇˎ όʲ˂Φ 
ˍˇ h̄ˈˋˉʰˋ˃ʰ ˍˇˎ ɮʴʾˇˎ ɰʰˋʽ˂ʶʾˇˎ ˍˇˎ ɾʶʴʱ˂ˇˎ ˋˍʹ˄ ʃʰˊʷˁʲʰˋʹ мΦɮύΦ ʋˊʹˋʽ˃ˇˉˇʽʺˋʰ˃ʶ 
ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˃ʷʻˇʵˇ ʴʽʰ ˄ʰ ʰˉˇˁʰ˂ˏ˕ˇˎ˃ʶ ˁˊˎ˃˃ʷ˄ʰ ˃ˎˋˍʽˁʱ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌ ˁʰʽ ˄ʰ 
ˉˇˋˇˍʽˁˇˉˇʽʺˋˇˎ˃ʶ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄Φ ʋˊʹˋʽ˃ˇˉˇʽʺˋʰ˃ʶ ˍʹ ˋˍˇ˔ʰˋˍʽˁʺ 
ʴʽʰ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˃ʶ ʰˎˍʺ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ˁʰʽ ˄ʰ ˁʱ˄ˇˎ˃ʶ ʶˉʰʴ˖ʴʺ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄Φ 

ɶ ʽˋˍˇˊʾʰ ˃ʱˌ ʵʽʵʱˋˁʶʽ ˈˍʽ ʹ ˍʶ˔˄ˇ˂ˇʴʾʰ ʷ˔ʶʽ ˋˎ˃ʲʱ˂ʶʽ ˇˎˋʽʰˋˍʽˁʱ ˋˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ˁʽ˄ʵˏ˄˖˄Σ 
ˋˍʹ˄ ˉˇʽˈˍʹˍʰΣ ˍʹ ʵʽʱˊˁʶʽʰ ˁʰʽ ˍʹ˄ ʰ˅ʾʰ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʸ˖ʺˌΦ ɶ ˍʶ˔˄ˇ˂ˇʴʾʰ ˃ˉˇˊʶʾ ˄ʰ 
ʲʶ˂ˍʽ˗ˋʶʽ ˉʶˊʰʽˍʷˊ˖ ˍˇ ˉʰˊˈ˄Φ ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ˍʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ ˍʰ ʵʽʵʱʴ˃ʰˍʰ ʰˉΩ ˍˇ 
ˉʰˊʶ˂ʻˈ˄Σ ʻʰ ˃ˉˇˊˇˏˋʰ˃ʶ ˄ʰ ʵʽʰ˃ˇˊ˒˗ˋˇˎ˃ʶ ʷ˄ʰ ʰʽˋʽˈʵˇ˅ˇ ˈˊʰ˃ʰ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄Φ 
ʃˊʱʴ˃ʰˍʽΣ ˇʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ˁʶ˒ʱ˂ʰʽˇ ˍˇ ʶ˄ʻʰˊˊˏ˄ˇˎ˄Φ 

ʆʰ ˉˊʰʴ˃ʰˍʽˁʱ ʸʹˍʺ˃ʰˍʰ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ʰ˄ʹˋˎ˔ʾʰ ʴʽʰ ˍˇ ˃ʷ˂˂ˇ˄ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 
ˁˇʽ˄˖˄ʽˁʺ ˁʰʽ ˈ˔ʽ ˃ʶ ˍʹ ˒ˎˋʽˁʺ ʵˎ˄ʰ˃ʽˁʺ όʲ˂Φ {ŀǊƎŜƴǘƛǎ Ŝǘ ŀƭΦΣ нлнн73ύΦ ʅʶ ʰˎˍʱ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʹ ʶʴˁʰˍʱ˂ʶʽ˕ʹ ˍʹˌ ˂ˇʴʽˁʺˌ ʰˉΩ ˍʽˌ ˁˇʽ˄˖˄ʾʶˌΣ ʹ ˉ˄ʶˎ˃ʰˍʽˁʺ ˉʰˊʰˁ˃ʺ ˁʰʽ ʹ 
ʰˉˊˇʻˎ˃ʾʰ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˄ʰ ʰ˄ˍʽˁˊˏˋˇˎ˄ ˍʹ˄ ʰ˂ʺʻʶʽʰΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˉˊˇˍʾ˃ʹˋʺ 
ˍˇˎˌ ˋˍʽˌ ˉˊˇ˖ʻˇˏ˃ʶ˄ʶˌ ʶʽˁˇ˄ʽˁʷˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʶˌΦ 

 

ɴˍˋʽ ˍʶ˂ʶʽ˗˄ʶʽ ˍˇ ʲʽʲ˂ʾˇ ˃ˇˎΦ ɳˉʰ˄ʰ˂ʰ˃ʲʱ˄˖ ˃ʶ ʷ˃˒ʰˋʹ ˍˇ ʰˁˈ˂ˇˎʻˇ ʰˉˈˋˉʰˋ˃ʰ ʰˉˈ ˍʰ 
ˉʰˊʰˉʱ˄˖Υ 

ʁ ˉʶˊʾʶˊʴˇˌ ʰ˄ʰʴ˄˗ˋˍʹˌ ʶ˄ʻʰˊˊˏ˄ʶˍʰʽ ˄ʰ ˉˊˇˋˉʰʻʺˋʶʽ ˄ʰ ʰ˄ʽ˔˄ʶˏˋʶʽ ˍˇˎˌ 
˂ˈʴˇˎˌ ʴʽʰ ˍˇˎˌ ˇˉˇʾˇˎˌ ʹ ʴʶ˄ʽˁʺ ʰ˄ˍʾ˂ʹ˕ʹ ˍˇˎ ˁˇʽ˄ˇˏΣ ˈˉ˖ˌ ʶ˄ʹ˃ʶˊ˗˄ʶˍʰʽ 
ʰˉΩ ˍʰ ˃ʷˋʰ ˃ʰʸʽˁʺˌ ˉ˂ʹˊˇ˒ˈˊʹˋʹˌΣ ʶʾ˄ʰʽ ʰ˄ˍʾˋˍˊˇ˒ʹ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ 
ɳˉʾˋʹˌΣ ˄ʰ ˋˁʶ˒ˍʶʾ ʴʽʰˍʾ ˇʽ ˁʾ˄ʵˎ˄ˇʽ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˁ˂ʾ˃ʰΣ ˇʽ ˂ʽʴˈˍʶˊˇ 
ˋˇʲʰˊˇʾ ʰˉΩ ˈ˂ˇˎˌΣ ʷ˔ˇˎ˄ ˉˊˇ˖ʻʹʻʶʾ ˍˈˋˇ ʷ˄ˍˇ˄ʰ ʰˉˈ ʵʽʶʻ˄ʶʾˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌ 
όˁˎʲʶˊ˄ʹˍʽˁˇˏˌ ˁʰʽ ˃ʹύΣ ˉˇ˂ʽˍʽˁˇˏˌ όˋ˔ʶʵˈ˄ ˈ˂ˇˎ ˍˇˎ ˉˇ˂ʽˍʽˁˇˏ ˒ʱˋ˃ʰˍˇˌύ ˁʰʽ 
ζ˒ʽ˂ʱ˄ʻˊ˖ˉˇˎˌηΦ 

ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ʴʽʰ ˍˇ˄ ʰ˄ʰʴ˄˗ˋˍʹ ˄ʰ ʰ˄ʰˁʰ˂ˏ˕ʶʽ ˇ ʾʵʽˇˌ ˍˇˎˌ ˂ˈʴˇˎˌ ʴʽʰ ˍʽˌ ˉˇ˂˂ʷˌ 
ʰ˄ˍʽˋˍˊˇ˒ʷˌ ˍʹˌ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰˌΦ ɲʶ˄ ʻʷ˂˖ ˄ʰ ˁʰʻˇʵʹʴʺˋ˖ ˍʹ ˋˁʷ˕ʹ ˍˇˎ ʰ˄ʰʴ˄˗ˋˍʹ 
ʶˉʶʽʵʺ ˃ˉˇˊʶʾ ˄ʰ ˁʱ˄˖ ˂ʱʻˇˌ τ ˁʰʽ ʻʰ ʶʾ˃ʰʽ ʶˎʴ˄˗˃˖˄ ʰ˄ ˇʽ ʰ˄ʰʴ˄˗ˋˍʶˌ ˉˇˎ ʷ˔ˇˎ˄ 
ʶ˄ˍˇˉʾˋʶʽ ˉʽʻʰ˄ʱ ˂ʱʻʹ ˃ˇˎ ˍʰ ˋˎʸʹˍʺˋˇˎ˄ ˋˍʰ ˋ˔ˈ˂ʽʰΦ ʍˋˍˈˋˇΣ ˋʶ ʰˎˍʺ ˍʹ˄ ʰ˄ʱˊˍʹˋʹΣ ʹ 
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ˇˉˇʾʰ ʶʾ˄ʰʽ ʱˍˎˉʹ όʶ˄˗ ˋˍˇ ʲʽʲ˂ʾˇ ˉˊˇˋˉʱʻʹˋʰ ˄ʰ ʶʾ˃ʰʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʽˇ ˍˎˉʽˁˈˌύΣ ʵʾ˄˖ 
ˁʱˉˇʽʶˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˁʰʽ ˁʱˉˇʽʰ ʶˉʽˉˊˈˋʻʶˍʰ ʶˊ˖ˍʺ˃ʰˍʰ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 
ˎˉˇʲˇʹʻʺˋˇˎ˄ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˋˁʷ˕ʹˌ ˍˇˎ ʰ˄ʰʴ˄˗ˋˍʹΦ 

ʃˊ˗ˍʰ ˍʰ ʶˉʽˉˊˈˋʻʶˍʰ ʶˊ˖ˍʺ˃ʰˍʰΥ 

¶ ɾˉˇˊˇˏ˄ ˇʽ ˃ʰ˂ʻˇˎˋʽʰ˄ˇʾΣ ˉˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍʹˌ ɱʹˌΣ 
˄ʰ ʶʾ˄ʰʽ ˒ʽ˂ʱ˄ʻˊ˖ˉˇʽΤ 

¶ ɾˉˇˊʶʾ ˇʽ ˁˇ˄ˍˊˇ˂ʽʴʱˊ˔ʶˌΣ ˉˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰʽ ˄ʰ ˇʽˁˇʵˇ˃ʺˋˇˎ˄ ˁʰʽ ˄ʰ ʶ˂ʷʴ˔ˇˎ˄ 
˃ʽʰ ˉʰʴˁˈˋ˃ʽʰ ˉˇ˂ʽˍʽˁʺ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺ ʵˇ˃ʺΣ ˄ʰ ʶˊʴʱʸˇ˄ˍʰʽ ˉˊˇˌ ˈ˒ʶ˂ˇˌ ˍ˖˄ ˂ʰ˗˄Τ 

¶ ɮˉˇˋˁˇˉʶʾ ʹ ˁ˂ʽ˃ʰˍʸʷ˄ˍʰΣ ˍʹ˄ ˇˉˇʾʰ ʶˉʽ˄ˈʹˋʰ˄ ˁʰʽ ˍˇˉˇʻʷˍʹˋʰ˄ ˋˍʹ ʵʽʶʻ˄ʺ ˋˁʹ˄ʺ 
ˇʽ ʄˇˁ˒ʷ˂ʶˊ όˉˇˎ ʺˍʰ˄ ʴ˄˖ˋˍˇʾ ˁʰʽ ˖ˌ .ƛƎ hƛƭύ ˁʰʽ ˇ ʵʽʰˁʶˁˊʽ˃ʷ˄ˇˌ ʰˁˈ˂ˇˎʻˇˌ ˍˇˎˌΣ 
ˇ ɼʾˋʽ˄ʴˁʶˊΣ ˋˍˇ ˄ʰ ˋ˗ˋʶʽ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ ʺ ˋˍˇ ˄ʰ ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ˄ ˇʽˁˇʵˈ˃ʹˋʹ ˍʹˌ 
ˉʰʴˁˈˋ˃ʽʰˌ ʰˎˍˇˁˊʰˍˇˊʾʰˌ ˍˇˎˌΤ όʅʹ˃ΦΥ ʂˍʰ˄ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰˍʸʷ˄ˍʰ ʶʴˁʰʽ˄ʽʱˋˍʹˁʶ ʰˉΩ 
ˍˇ˄ ɼʾˋʽ˄ʴˁʶˊ ˍʹ ʵʶˁʰʶˍʾʰ ˍˇˎ мфтлΣ ʵʶ˄ ʺˍʰ˄ ˋʰ˒ʷˌ ʰ˄ ʹ ʶˉʽ˄ˇʹ˃ʷ˄ʹ ʰˉʶʽ˂ʺ ʺˍʰ˄ ʹ 
˕ˏ˅ʹ ʺ ʹ ʻʷˊ˃ʰ˄ˋʹ ˍˇˎ ˉ˂ʰ˄ʺˍʹΦ ɮ˂˂ʱ ʰˎˍˈ ʵʶ˄ ʶʾ˔ʶ ˁʰ˃ʾʰ ˋʹ˃ʰˋʾʰΦ ɮˎˍˈ ˉˇˎ ʶʾ˔ʶ 
ˋʹ˃ʰˋʾʰ ʺˍʰ˄ ˄ʰ ʶˁˉʶ˃˒ʻʶʾ ˋˎ˄ʰʴʶˊ˃ˈˌ ʴʽʰ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰˉʶʽ˂ʷˌύ74. 

¶ ʅ˔ʶˍʾʸʶˍʰʽ ˇ ˂ˈʴˇˌ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ˖ˌ ˁˏˊʽˇˎ ˁʰˍʰ˂ˏˍʹ ˍʹˌ ʰˍʸʷ˄ˍʰˌ ˃ʶ 
ˉˊʰʴ˃ʰˍʽˁʷˌ ʰˉʶʽ˂ʷˌ ˉˇˎ ˋˎ˄ʶˉʱʴʶˍʰʽΣ ʺ όʰύ ˃ʶ ˍˇ˄ ˒ˈʲˇ ˉˇˎ ˇʽ ʰˉʶʽ˂ʷˌ ʶ˃ˉ˄ʷˇˎ˄ 
ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˁʰʽ όʲύ ˃ʶ ˍʹ˄ ʰˉˇˋˏ˄ʵʶˋʹ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌ ʰˉˈ ˍʰ ʶʻ˄ʽˁʱ ˋˏ˄ˇˊʰΤ 

ɼʰʽ ˁ˂ʶʾ˄˖ ˃ʶ ˍʽˌ ˉˊˈˋʻʶˍʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌΥ 

¶ ɴ˄ʰ ʰˉˈˋˉʰˋ˃ʰ ʰˉΩ ˍˇ ʲʽʲ˂ʾˇ ˍˇˎ 5ŀǾƛŘ wƻŎƪŜŦŜƭƭŜǊΣ Memoirs όˋΦ плрύΥ75 

 

ɾʶˍʱ˒ˊʰˋʹΥ ɼʱˉˇʽˇʽ ˉʽˋˍʶˏˇˎ˄ ʰˁˈ˃ʹ ˁʰʽ ˈˍʽ ʶʾ˃ʰˋˍʶ ˃ʷˊˇˌ ˃ʽʰˌ ˃ˎˋˍʽˁʺˌ 

ˋˎ˃˃ˇˊʾʰˌ ˉˇˎ ʶˊʴʱʸʶˍʰʽ ʶ˄ʱ˄ˍʽʰ ˋˍʰ ˋˎ˃˒ʷˊˇ˄ˍʰ ˍ˖˄ ɶ˄˖˃ʷ˄˖˄ ʃˇ˂ʽˍʶʽ˗˄Σ 

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰˌ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʱ ˃ˇˎ ˁʽ ʶ˃ʷ˄ʰ ˖ˌ ζʵʽʶʻ˄ʽˋˍʷˌη ˁʰʽ ˈˍʽ ˋˎ˄˖˃ˇˍˇˏ˃ʶ 

˃ʶ ʱ˂˂ˇˎˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ʴʽʰ ˍʹ˄ ˇʽˁˇʵˈ˃ʹˋʹ ˃ ʽʰˌ ˉʽˇ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ˉʰʴˁˈˋ˃ʽʰˌ 

ˉˇ˂ʽˍʽˁʺˌ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʵˇ˃ʺˌ τ ˍˇˎ ʶ˄ˈˌ ˁˈˋ˃ˇˎΣ ʰ˄ ʻʷ˂ʶˍʶΦ ɮ˄ ʰˎˍʺ ʶʾ˄ʰʽ ʹ 

ˁʰˍʹʴˇˊʾʰΣ ʵʹ˂˗˄˖ ʷ˄ˇ˔ˇˌ ˁʰʽ ʶʾ˃ʰʽ ˉʶˊʺ˒ʰ˄ˇˌ ʴʽϥ ʰˎˍˈ. 
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doi:10.13140/RG.2.2.10223.05283, School of Civil Engineering ς National Technical University of Athens, Athens. 
75 Rockefeller, D., 2002. Memoirs. Random House, New York, USA.   
https://archive.org/details/davidrockefeller00davi/page/405/mode/2up. 
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¶ ɴ˄ʰ ʰˉˈˋˉʰˋ˃ʰ ʰˉΩ ˍˇ ʲʽʲ˂ʾˇ Sapiens76 ̱ ˇˎ ¸ǳǾŀƭ bƻŀƘ IŀǊŀǊƛ όʵʽʰˁʶˁˊʽ˃ʷ˄ˇˎ 
ˋˎ˃ʲˇˏ˂ˇˎ ˍˇˎ ʃʰʴˁˈˋ˃ʽˇˎ ʁʽˁˇ˄ˇ˃ʽˁˇˏ ʊˈˊˇˎ˃): 

 

¶ ɾʽʰ ˇ˃ʽ˂ʾʰ ˍˇˎ .ƛƭƭ DŀǘŜǎ ˋˍˇ ¢95 όˉʰˊʶ˃ˉʽˉˍˈ˄ˍ˖ˌΣ ʶ˄ˈˌ ʰˉΩ ˍˇˎˌ ˎˉˇˋˍʹˊʽˁˍʷˌ ˍˇˎ 
ˉʰˊʰˉʱ˄˖ ʲʽʲ˂ʾˇˎ ˍˇˎ IŀǊŀǊƛύΥ 

 
76 Harari, Y.N., 2014. Sapiens: A Brief History of Humankind. Random House. 
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