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˔˖ˊʾˌ ˉˇˍʷ ˄ʰ ʵˎˋʰ˄ʰˋ˔ʶˍʺˋʶʽ ʴʽʰ ˍˇ ˇˍʽʵʺˉˇˍʶΦ ɾˇˎ ʷ˃ʰʻʶ ˄ʰ ˕ʱ˔˄˖ ˃ʶ ˍˇ˄ ˋ˖ˋˍˈ ˍˊˈˉˇ ʴʽʰ ˄ʰ 

ʲˊʾˋˁ˖ ʰˉʰ˄ˍʺˋʶʽˌ ˋʶ ʵʽʱ˒ˇˊʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΦ 

      ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ʻʶˊ˃ʱ ˍʰ ˎˉˈ˂ˇʽˉʰ ʵˏˇ ˃ʷ˂ʹ ˍʹˌ ˍˊʽ˃ʶ˂ˇˏˌ ʶˉʽˍˊˇˉʺˌΣ 

ˍˇ˄ ˁΦ ʃˊˈʵˊˇ˃ˇ ɵʱ˄ʹ ˁʰʽ ˍˇ˄ ˁΦ ɲʹ˃ʺˍˊʹ ɾˉʰ˃ˉʸʷ˂ʹ. ɳˉʾˋʹˌΣ ʶˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ 

˃ʷ˂ʹ ˍˇˎ ˍˇ˃ʷʰΣ ˉˇˎ ˃ˇˎ ʷʵ˖ˋʰ˄ ˉˇ˂ˏˍʽ˃ʶˌ ʴ˄˗ˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ˃ʶ ˋˍʺˊʽ˅ʰ˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 

˃ʶˍʰˉˍˎ˔ʽʰˁˇˏΦ ɹʵʽʰʾˍʶˊʹ ˃˄ʶʾʰ ʻʰ ʺʻʶ˂ʰ ˄ʰ ˁʱ˄˖ ˋˍʹ˄ ˁΦ ʋˊʽˋˍʾ˄ʰ ɮ˄ʰʴ˄˖ˋˍˇˉˇˏ˂ˇˎ ʴʽʰ ˍʹ˄ 

ˉˇ˂ˏˍʽ˃ʹ ʲˇʺʻʶʽʰ ˉˇˎ ˃ˇˎ ˉʰˊʶʾ˔ʶ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ ζʇˉˇˋˍʺˊʽ˅ʹ ˍ˖˄ 

ʶˁˉʰʽʵʶˎˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍˇˎ ɮʃɸ ˁʰˍʱ ˍˇ ʰˁʰʵʹ˃ʰʿˁˈ ʷˍˇˌ нл21-нлнн ˃ʶ ˍʹ˄ ʶ˄ˋ˖˃ʱˍ˖ˋʹ 

ʶ˄ʽˋ˔ˎˍʽˁʺˌ ʵʽʵʰˋˁʰ˂ʾʰˌ ʶˉʽˉˊˈˋʻʶˍʰ ˍ˖˄ ˁˏˊʽ˖˄ ʵʽʰ˂ʷ˅ʶ˖˄ηΦ ɸʰ ʺʻʶ˂ʰ ʶˉʾˋʹˌ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ 

ˍˇ˄ ɲˊΦ ʋˊʺˋˍˇ ʅˉˏˊˇˎ ʴʽʰ ˍʹ˄ ˉʰˊˇ˔ʺ ʵʶʵˇ˃ʷ˄˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʻʱ˂ʰˋˋʰˌ ˍˇˎ 

CMEMS. ɮˁˈ˃ʰΣ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʶˎ˔ʰˊʽˋˍ˗ ˇ˒ʶʾ˂˖ ˋˍʹ ɵ˖ʺ ɲʹ˃ʹˍˊʽʱʵˇˎΣ ˉˇˎ ˃ʶ ʲˇʺʻʹˋʶ ˋʶ 

ˇˊʽˋ˃ʷ˄ʰ ˁˇ˃ʲʽˁʱ ˋʹ˃ʶʾʰ ˍʹˌ ʶˊʴʰˋʾʰˌΦ 

      ʆʷ˂ˇˌΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍˇˎˌ ˉˇ˂ˏˍʽ˃ˇˎˌ ˒ʾ˂ˇˎˌ ˃ˇˎΣ ˇʽ ˇˉˇʾˇʽ ˃ʶ ˋˎ˃ˉʰˊʰˋˍʱʻʹˁʰ˄ 

ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˋˉˇˎʵ˗˄ ˃ˇˎΦ ɮ˒ʽʶˊ˗˄˖ ʰˎˍʺ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʱ ˃ˇˎ ˁʰʽ 

ʽʵʽʰʾˍʶˊʰ ̀ ˍʹ ˃ ʹˍʷˊʰ ˃ ˇˎ ˁʰʽ ˋˍʹ ʴʽʰʴʽʱ ˃ˇˎΣ ˉˇˎ ˈ˂ʰ ʰˎˍʱ ˍʰ ˔ˊˈ˄ʽʰ ˋˍʱʻʹˁʰ˄ ʵʾˉ˂ʰ ˃ˇˎ. 
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ʃɳʄɹɽɶʌɶ 

      ɶ ɾʶˋˈʴʶʽˇˌ ʻʱ˂ʰˋˋʰ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ʰˉˈ ˍʽˌ ʲʰˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˁˎˁ˂ˇʴʷ˄ʶˋʹˌ ˉʰʴˁˇˋ˃ʾ˖ˌΦ 
ʃˇ˂˂ʷˌ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˎ˒ʷˋʶʽˌ ˋˎ˄ˇʵʶˏˇ˄ˍʰʽ ʰˉˈ ʷ˄ˍˇ˄ʰ ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˍˈˋˇ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʸ˖ʺΣ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ˉʶˊʽˇˎˋʾʰ ˈˋˇ ˁʰʽ ˋˍˇ ˒ˎˋʽˁˈ 

ˉʶˊʽʲʱ˂˂ˇ˄Φ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʻʰ ˃ʶ˂ʶˍʹʻʶʾ ʷ˄ʰ ʷ˄ˍˇ˄ˇ ʲʰˊˇ˃ʶˍˊʽˁˈ ˔ʰ˃ʹ˂ˈ ˉˇˎ ʶˉʹˊʷʰˋʶ 

ˍʹ˄ ɳ˂˂ʱʵʰ ˋˍʽˌ мп-мс ʁˁˍ˖ʲˊʾˇˎ нлнмΦ ʁ ˂ˈʴˇˌ ʴʽʰ ˍˇ˄ ˇˉˇʾˇ ʶˉʽ˂ʷ˔ʻʹˁʶ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ˍˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ ʶʾ˄ʰʽ ˇʽ ʷ˄ˍˇ˄ʶˌ ˉ˂ʹ˃˃ˏˊʶˌ ˉˇˎ ˉˊˇˁʱ˂ʶˋʶ ˁʰʻ˗ˌ ˁʰʽ ʹ ˃ʶʴʱ˂ʹ ʷˁˍʰˋʹ 

ˉˇˎ ʶˉʹˊʷʰˋʶΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˇʽ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʵʷ˔ˍʹˁʰ˄ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ˏ˕ʹ ʲˊˇ˔ʺˌ ʺˍʰ˄ ̱ ʰ ˄ʹˋʽʱ 

ˍˇˎ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌ, ʹ ʵˎˍʽˁʺ ʅˍʶˊʶʱ ɳ˂˂ʱʵʰ ˁʰʽ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌΣ ʹ ɼʶ˄ˍˊʽˁʺ-ɮ˄ʰˍˇ˂ʽˁʺ 

ɾʰˁʶʵˇ˄ʾʰΣ ʹ ʋʰ˂ˁʽʵʽˁʺΣ ʹ ɮˍˍʽˁʺΣ ˁʰʻ˗ˌ ˁʰʽ ˍ˃ʺ˃ʰ ˍʹˌ ɿˈˍʽʰˌ ɳˏʲˇʽʰˌΦ ɶ ˊʰʴʵʰʽˈˍʹˍʰ ˍ˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ʺˍʰ˄ ʽʵʽʰʾˍʶˊʰ ʷ˄ˍˇ˄ʹΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ˉˇ˂˂ʷˌ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌΣ ˁʰˍʰˋˍˊˇ˒ʷˌ ˋʶ 

ˋˉʾˍʽʰ ˁʰʻ˗ˌ ˁʰʽ ʷ˄ʰ˄ ʻʱ˄ʰˍˇΦ ʅˍʽˌ мп ʁˁˍ˖ʲˊʾˇˎΣ ˇʽ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇʾ ˋˍʰʻ˃ˇʾ ˍˇˎ ɳʻ˄ʽˁˇˏ 

ɮˋˍʶˊˇˋˁˇˉʶʾˇˎ ɮʻʹ˄˗˄ ˋˍʹ˄ ɹʻʱˁʹ ˁʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʃʰˍʺˋʽʰ ˍʹˌ ɮʻʺ˄ʰˌ ˁʰˍʷʴˊʰ˕ʰ˄ опоΦп mm 

ˁʰʽ мптΦп mm ˎ ʶˍˇˏΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɮˉˈ ˍʹ˄ ɳɾʇ ʴʽʰ ˍˇ ʵʽʱˋˍʹ˃ʰ ʰˉˈ ˍʽˌ моκмл лс UTC ̫ ˖ˌ ˍʽˌ мтκмл 

06 UTCΣ ˃ʶˍˊʺʻʹˁʰ˄ мфлΦс mm ʲˊˇ˔ʺˌ ˋ̱ ˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ɼʶ˒ʰ˂ˇ˄ʽʱˌΣ мпуΦф mm ˋ̱ ˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ 

ɼʷˊˁˎˊʰˌ ˁʰʽ мос mm ̀ ˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ɮ˄ʵˊʰʲʾʵʰˌΦ ʅˍˇ ˎˉˈ ˃ʶ˂ʷˍʹ ˋˏˋˍʹ˃ʰ ʵˈʻʹˁʶ ʹ ˇ˄ˇ˃ʰˋʾʰ 

ζɾˉʱ˂˂ˇˌηΦ ɳˉʾˋʹˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ʶʾ˄ʰʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ʶ˃˒ʱ˄ʽˋʹˌ ʰˎˍʺˌ ˍʹˌ 

ʷ˄ˍˇ˄ʹˌ ˏ˒ʶˋʹˌΣ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ ˁʰʽ ɮ˄ʰˍˇ˂ʽˁʺ ɾʶˋˈʴʶʽˇ ˋ˔ʶˍʽˁʱ ˎ˕ʹ˂ˈˍʶˊʶˌ 

ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʻʱ˂ʰˋˋʰˌ όɳɸɸύ ʰˉˈ ˍʽˌ ˁʰ˄ˇ˄ʽˁʷˌΦ ɮˎˍˈ ʰˉˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ˁʾ˄ʹˍˊˇ 

ʵʽʶˊʶˏ˄ʹˋʹˌ ˍˇˎ ˊˈ˂ˇˎ ˍˇˎˌ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʲʰˊˇ˃ʶˍˊʽˁˇˏ ˔ʰ˃ʹ˂ˇˏ ˁʰʽ ˍʹˌ ʶˎʰʽˋʻʹˋʾʰˌ ˍ˖˄ 

ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˋʶ ɻ ʽʰ˒ˇˊʶˍʽˁʱ ɻ ʶʵˇ˃ʷ˄ʰ ɳɸɸΦ 

      ʁ ˋˁˇˉˈˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ʹ ˋˎ˄ˇˉˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʰ˄ʱ˂ˎˋʹ ʰˎˍˇˏ ˍˇˎ 

ˋˎˋˍʺ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰˊʽʻ˃ʹˍʽˁʺ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˎʰʽˋʻʹˋʾʰˌ ˍˇˎ ˋˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌ ɳɸɸΦ 

ʅˍʹ˄ ʶˊʴʰˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄Σ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌΣ 

ʶˉʽ˔ʶʽˊʹˋʽʰˁʷˌ ˉ˂ʶʴ˃ʰˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ʰˉˈ ˍˇ ɳˎˊ˖ˉʰʿˁˈ ɼʷ˄ˍˊˇ ɾʶˋˇˉˊˈʻʶˋ˃˖˄ ʃˊˇʴ˄˗ˋʶ˖˄ 

ɼʰʽˊˇˏ όECMWF) ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊˇʿˈ˄ˍʰ ɳɸɸΦ ɮˎˍʱ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˋˎ˄ʵˎʱˋˍʹˁʰ˄ ˃ʶ 

ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ˍˇ ˃ʹ ˎʵˊˇˋˍʰˍʽˁˈ ʰˊʽʻ˃ʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˉˊˈʴ˄˖ˋʹˌ 

ˁʰʽˊˇˏ Weather Research and Forecasting (WRFύ ˃ʶ ˍˇ˄ ʵˎ˄ʰ˃ʽˁˈ ˉˎˊʺ˄ʰ Advanced Research ˋʶ 

ʵˏˇ ˉ˂ʷʴ˃ʰˍʰ ˃ʶ ˔˖ˊʽˁʺ ʵʽʰˁˊʽˍˇˉˇʾʹˋʹ 6km x 6km ˁʰʽ нkm x 2km. ɮˊ˔ʽˁʱΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ 

ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʰˊʰ˃ʶˍˊˇˉˇʽʺˋʶʽˌ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ ˁ ʰʽ ˔˖ˊʾˌ ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʺˌ 

ˍʹΦ̩ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ̱ ʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ h ˄ʷʵʶʽ˅ʰ˄ ˉʽˇ ʰ˅ʽˈˉʽˋˍˇ ˋ˔ʺ˃ʰ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ 

ˍˇ Kain-Fritsch, ˍˇ ˇˉˇʾˇ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʰ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ 

ʵʽʶ˄ʶˊʴʺʻʹˁʰ˄ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌ ˁʰʽ 

˃ʶʻˇʵˇ˂ˇʴʾʶˌ ʵʹ˃ʽˇˎˊʴʾʰˌ όNCEP RTG, CMEMS ˁʰʽ ECMWF). ɾʶ ʲʱˋʹ ˍʹ˄ ˋʹ˃ʶʽʰˁʺ ˋˍʰˍʽˋˍʽˁʺ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖  ˄ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗  ˄ɻ ʶʵˇ˃ʷ˄˖˄ ɳɸɸΣ ˁˊʾʻʹˁʰ ˄ˁʰ˂ˏˍʶˊʶˌ ˇʽ ɳɸɸ 

ˍˇˎ NCEP ˃ʶ ˃ʽˁˊʺ ʵʽʰ˒ˇˊʱ ʰˉˈ ˍˇ CMEMS ʴʽʰ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌ. To ECMWF ʰ˄ʰʵʶʾ˔ʻʹˁʶ 

˖ˌ ʵʶˏˍʶˊˇ ˉʽˇ ʰ˅ʽˈˉʽˋˍˇ ˉʶʾˊʰ˃ʰ ˋˍʹ ˋʹ˃ʶʽʰˁʺ ˋˍʰˍʽˋˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎ ˎʶˍˇˏ. ʅˏ˃˒˖˄ʰ ˃ʶ 

ˍʹ ˋˎ˄ˇˉˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΣ ˃ ʶʴʰ˂ˏˍʶˊʹ ʶˎʰʽˋʻʹˋʾʰ ˉʰˊˇˎˋʽʱʸʶʽ ʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˍˇ ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ ˋˍʰ урл hPa, ˇʽ ʰʽˋʻʹˍʷˌ ˁʰʽ ˂ʰ˄ʻʱ˄ˇˎˋʶˌ ˊˇʷˌ 

ʻʶˊ˃ˈˍʹˍʶˌ ˁʰʻ˗ˌ ˁʰʽ ˇ ˎʶˍˈˌ ˋˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸΦ ɮ˄ˍʾʻʶˍʰΣ ˃ʽˁˊˈˍʶˊʹ ʶˎʰʽˋʻʹˋʾʰ 

ʶ˃˒ʰ˄ʾʸʶʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˍʰ рлл hPa ˁ ʰʽ ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʰ˄ʷ˃ˇˎΦ 
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ABSTRACT 

      The Mediterranean Sea is one of the most cyclogenetic regions worldwide. Many of these 

depressions are accompanied by severe weather events, with significant impacts on human life, 

activity and property as well as on the natural environment. In this work, an intense low that 

affected Greece on October 14-16, 2021 will be studied. The reason why this particular system was 

chosen to be studied is the intense floods it caused as well as the large area it affected. More 

specifically, the areas that received the highest amounts of rain were the islands of the Ionian Sea, 

western Central Greece and Peloponnese, Central-Eastern Macedonia, Halkidiki, Attica, as well as 

part of Southern Evia. The rapidity of the rainfall was particularly intense, causing many landslides, 

destruction of houses and one death. On October 14, the weather stations of the National 

Observatory of Athens recorded 343.4 mm and 147.4 mm of rain in Ithaca and the Patisia area of 

Athens, respectively. According to EMY measurements, the rainfall reached 190.6 mm in Kefalonia, 

148.9 mm in Corfu and 136 mm in Andravida from 13/10 06 UTC to 17/10 06 UTC. The system under 

study was named "Ballos". Also, it is important to mention that during the period of occurrence of 

this intense depression, relatively higher sea surface temperatures (SST) than normal were observed 

in the Central and Eastern Mediterranean. This is an important motivation to investigate their role 

in the development of the barometric low and the sensitivity of the simulations to different SST 

data. 

      The aim of this study is the synoptic and dynamic analysis of this system, as well as the numerical 

investigation of its sensitivity to SSTs. In this work used observational data, satellite estimates, 

operational gridded analyses from the European Center for Medium-Range Weather Forecasts 

(ECMWF) and different products of SSTs. These data were combined with simulations performed 

with the Weather Research and Forecasting (WRF) non-hydrostatic numerical model with the 

Advanced Research dynamical core on two grids with a spatial resolution of 6km x 6km and 2km x 

2km. In the first place, simulations were performed with different cumulus schemes 

parameterizations and without cumulus scheme. The results of the statistical evaluation showed a 

more reliable cumulus scheme Kain-Fritsch, which was used in the sensitivity experiments. Next, 

sensitivity experiments were performed with SST data from different sources and generation 

methodologies (NCEP RTG, CMEMS, ECMWF). Based on the pointwise statistical evaluation of the 

simulations of the different SSTs data, the NCEP SSTs were judged better with a small difference 

than CMEMS for continuous variables. The dataset ECMWF emerged as the second most reliable 

experiment in the point statistical assessment of precipitation. According to the synoptic analysis of 

the model results, the temperature and geopotential height at 850 hPa, the sensible and latent heat 

fluxes as well as the precipitation show a greater sensitivity to the different SST datasets. Conversely, 

the temperature at 500 hPa and the wind speed show a lower sensitivity. 
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1 
 

ɼɳʊɮɽɮɹʁ м ς ɳɹʅɮɱʍɱɹɼɳʅ ɳɿɿʁɹɳʅ 

мΦм ɳˉʶʽˋˈʵʽʰ ʷ˄ˍˇ˄˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ 

      ɶ ɾʶˋˈʴʶʽˇˌ ɸʱ˂ʰˋˋʰ ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ˉʶˊʽˇ˔ʺ ˍˇˎ ˉ˂ʰ˄ʺˍʹΣ ˋˍʹ˄ ˇˉˇʾʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ʰˎ˅ʹ˃ʷ˄ʹ 

ˁˎˁ˂ˇʴʶ˄ʶˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όPettersen, 1956; Maheras et al., 2001; Flaounas et alΦΣ нлннύΦ ɶ 

ʴʶ˖ʴˊʰ˒ʽˁʺ ˍʹˌ ʻʷˋʹ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ˄ ˉˇ˂ˏˉ˂ˇˁʹ ˃ˇˊ˒ˇ˂ˇʴʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ʶˎ˄ˇʶʾ ˍʹ˄ 

ʰ˄ʱˉˍˎ˅ʹ ʷ˄ˍˇ˄˖˄ ʲʰˊˇ˃ʶˍˊʽˁ˗˄ ˔ʰ˃ʹ˂˗˄ όMichaelides et alΦΣ нлмуύΦ ɳˉʾˋʹˌΣ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ 

ʵʹ˃ʽˇˎˊʴʾʰ ˔ʰ˃ʹ˂˗˄ ˉʰʾʸˇˎ˄ ˁʰʽ ˇʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˍʹˌ ʻʱ˂ʰˋˋʰˌ όɳɸɸύΣ ˇʽ ˇˉˇʾʶˌ 

ˈˍʰ˄ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ˎ˕ʹ˂ʷˌ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ʲʰˊˇ˃ʶˍˊʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ˉˇˎ 

ʶˉʹˊʶʱʸˇˎ˄ όɼʰˍˋʰ˒ʱʵˇˌ ˁΦʱΣ нлмлύΦ 

      ʁʽ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ˉʶˊʽʲʱ˂˂ˇˎ˄ ˍʹ˄ ɾʶˋˈʴʶʽˇ ɸʱ˂ʰˋˋʰ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʺ 

ˁʱ˂ˎ˕ʹ ɱʹˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˇʽ ˃ʶʴʱ˂ʶˌ ʶˊʹ˃ʽˁʷˌ ʶˁˍʱˋʶʽˌ ˄ˈˍʽʰ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁʱ ˍʹˌ 

ɾʶˋˇʴʶʾˇˎ ˃ʶ ˋ˔ʶʵˈ˄ ʶ˂ʱ˔ʽˋˍʹ ʲ˂ʱˋˍʹˋʹ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ˁʰ˂˂ʽʶˊʴʺˋʽ˃ʶˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ 

ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ʲˈˊʶʽʰ ˁʰʽ ʵˎˍʽˁʱΦ ɶ ʵʽʱˁˊʽˋʹ ʰˎˍʺ ˇ˒ʶʾ˂ʶˍʰʽ ˋʰ˒˗ˌ ˋˍʹ˄ ʶˉʽˊˊˇʺ ˍ˖˄ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ʵʽʰʵʽˁʰˋʽ˗˄ όʻʶˊ˃ˇˁˊʰˋʾʰΣ ˎʴˊʰˋʾʰΣ ʶˉʽˁˊʰˍˇˏ˄ˍʶˌ ʱ˄ʶ˃ˇʽύ ʶˉʱ˄˖ ˋˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌΦ ɴˍˋʽΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ 

ˍˇˎ ʶʵʱ˒ˇˎˌ ˃ʶ ˍʽˌ ʵʽʱ˒ˇˊʶˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌΦ 

      ɲʽʱ˒ˇˊʰ ˁʰʽˊʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˉˊˇʶˊ˔ˈ˃ʶ˄ʰ ʰˉˈ ˍʹ ʵˎˍʽˁʺ ˁʰʽ ˁʶ˄ˍˊʽˁʺ ɾʶˋˈʴʶʽˇ ʶˉʹˊʶʱʸˇˎ˄ 

ˍʹ˄ ɳ˂˂ʱʵʰ ˃ʶ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˈˉ˖ˌ ʽˋ˔ˎˊʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˁʰˍʰʽʴʾʵʶˌ ˁʰʽ ˁʶˊʰˎ˄ˇˏˌΦ ʆʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ 

ʰˎˍʱ ˇˊʽˋ˃ʷ˄ʶˌ ˒ˇˊʷˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ʷ˄ˍˇ˄ʰ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˉˊˇˁʰ˂ˇˏ˄ ˁʰˍʰˋˍˊˇ˒ʷˌ ˋʶ ˋˉʾˍʽʰΣ 

ˉʶˊʽˇˎˋʾʶˌ ˁʰʽ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʶ˄˗ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˁʾ˄ʵˎ˄ˇ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʸ˖ʺΦ ɴ˄ʰ 

ˍʷˍˇʽˇ ˋˏˋˍʹ˃ʰ ʰˉˇˍʶ˂ʶʾ ˁʰʽ ˇ ζɾˉʱ˂˂ˇˌηΣ ˉˇˎ ʷˉ˂ʹ˅ʶ ˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ʵʽʱˋˍʹ˃ʰ мп ˃ʶ мс 

ʁˁˍ˖ʲˊʾˇˎ нлнм ˃ʶ ˉˇ˂ˏ ʽˋ˔ˎˊʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˉˊˇˁʰ˂˗˄ˍʰˌ ˋˇʲʰˊʷˌ ʸʹ˃ʽʷˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˍˇ 

ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ˂ʷˍʹˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ 

      ʁʽ ʰʽˍʾʶˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˁʰˍʰˋˍˊˇ˒˗˄ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ˍʷˋˋʶˊʽˌ ˁʰˍʹʴˇˊʾʶˌΥ ʴʶ˖˒ˎˋʽˁʱ ʰʾˍʽʰ 

ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˃ʶ ˋʶʽˋ˃ˇˏˌΣ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ʰʾˍʽʰ ˃ʶ ˁʰˍʰʽʴʾʵʶˌΣ ˎʵˊˇ˂ˇʴʽˁʱ ʰʾˍʽʰ ˃ʶ 

ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁʱ ʰʾˍʽʰ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΣ 

˅ʹˊʰˋʾʰ ˁʰʽ ˉˎˊˁʰʴʽʷˌ όMunichReΣ нлмнύΦ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˃ʶ ˋˇʲʰˊʷˌ ʶˉʽˉˍ˗ˋʶʽˌ 

ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋˎ˔˄ˈˍʶˊʰ ˁʰˍʱ ˍˇ˄ ʁˁˍ˗ʲˊʽˇ ˁʰʽ ɿˇʷ˃ʲˊʽˇ όPapagiannaki et alΦΣ нлмоύΦ ɮˎˍˈ ʶʾ˄ʰʽ 

ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇΣ ʰ˄ ˋˁʶ˒ˍʶʾ ˁʰ˄ʶʾˌ ˈˍʽ ʹ ʰ˄ʰˍˇ˂ʽˁʺ ɾʶˋˈʴʶʽˇˌ ʵʷ˔ʶˍʰʽ ˃ʶʴʱ˂ʰ ˉˇˋʱ ˎʶˍˇˏ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ ˒ʻʽ˄ˇˉ˗ˊˇˎ όKatsanos et al., 2007; Lolis et alΦΣ мфффύΣ ˍʰ ˇˉˇʾʰ ˉˊˇˁʰ˂ˇˏ˄ ˉ˂ʹ˃˃ˏˊʶˌ 

(Lagouvardos et alΦΣ мффсύΦ ʁʽ ˅ʰ˒˄ʽˁʷˌ ˉ˂ʹ˃˃ˏˊʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ сп҈ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄ 

ˉˇˎ ˋˎ˃ʲʰʾ˄ˇˎ˄ ˍˇˎˌ ˃ʺ˄ʶˌ ʁˁˍ˗ʲˊʽˇ ˁʰʽ ɿˇʷ˃ʲˊʽˇ ʶ˅ʰʽˍʾʰˌ ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ όPapagiannaki 

et al., 2013). 

      ɾʶ ʲʱˋʹ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ Papagiannaki et alΦ όнлмоύΣ ˋˍʹ˄ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˃ʽʰ ʲʱˋʹ 

ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ нлм ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˇˎ ˉˊˇˁʱ˂ʶˋʰ˄ ˋˇʲʰˊʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍʹ˄ 

ˉʶˊʾˇʵˇ нллм-нлммΣ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ уп ʻʱ˄ʰˍˇʽ ˂ˈʴ˖ ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Φ ʁʽ ʰ˄ʻˊ˗ˉʽ˄ʶˌ 

ʰˉ˗˂ʶʽʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˁʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʺˍʰ˄ ˁˎˊʾ˖ˌ ʻˏ˃ʰˍʰ ʰˉˈ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ 

ˁʶˊʰˎ˄ˇˏˌ ˁʰʽ ˂ʽʴˈˍʶˊˇ ʰˉˈ ʰ˄ʶ˃ˇʻˏʶ˂˂ʶˌ ʺ ʰ˄ʶ˃ˇˋˍˊˈʲʽ˂ˇˎˌΦ ʁʽ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʶˉʹˊʶʱˋˍʹˁʰ˄ 

ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ʰˁˊʰʾʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˍʹ˄ ˉʶˊʾˇʵˇ нллм-нлмм ʰˉˇˍʶ˂ˇˏ˄ ʹ ɮʻʺ˄ʰΣ ʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ 

ʹ ɶ˂ʶʾʰ ˁʰʽ ʹ ʋʰ˂ˁʽʵʽˁʺΦ ɮ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ ˍˇ ʴʶʴˇ˄ˈˌΣ ˈˍʽ ˇʽ ʾʵʽʶˌ ˉʶˊʽˇ˔ʷˌ ˋˎʴˁʷ˄ˍˊ˖ˋʰ˄ ˍʰ 

˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋʱ ˎʶˍˇˏ ˁʰʽ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ζɾˉʱ˂˂ˇˎηΦ 
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      ʃˊˇʹʴˇˏ˃ʶ˄ʰ ʴʶʴˇ˄ˈˍʰ ʽˋ˔ˎˊ˗˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˉˇˎ ʷˉ˂ʹ˅ʰ˄ ˍʹ˄ ɳ˂˂ʱʵʰ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʹʻʶʾ 

ˍˈˋˇ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˈˋˇ ˁʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ʰˊʽʻ˃ʹˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄Σ ˈˉ˖ˌ ʴʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʽˌ ʶˊʴʰˋʾʶˌ ˍ˖˄ Kallos and Pytharoulis (2005), Kotroni et al. (1997, 1999), 

Lagouvardos et al. (1996), Papadopoulos (2001), Pytharoulis et al. (2016) ˁʰʽ Spyrou et al. (2020). 

ɴ˔ʶʽ ʵʶʽ˔ʻʶʾ ˈˍʽ ˇʽ ʸ˗˄ʶˌ ˋˏʴˁ˂ʽˋʹˌ ˉˎˊˇʵˇˍˇˏ˄ ˍʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ʻʶˊʽ˄˗˄ ˁʰˍʰʽʴʾʵ˖˄ ˋˍʹ˄ 

ɳ˂˂ʱʵʰΣ ʰ˂˂ʱ ˃ʶ ʰˋʻʶ˄ʺ ˋˎ˄ˇˉˍʽˁʺ ˊˇʺ όKotroni et al., 1997). ɳˉʾˋʹˌΣ ʷ˔ʶʽ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˇ ˊˈ˂ˇˌ 

ˍ˖˄ ʰ˄ˇʵʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˂ˈʴ˖ ˇˊˇʴˊʰ˒ʾʰˌ ˋˍʹ˄ ˉˊˈˁ˂ʹˋʹ ʷ˄ˍˇ˄˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˁʰʽ ˁʰˍʰʽʴʾʵ˖˄ 

ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ʰ˄ʰˍˇ˂ʽˁʺˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ɳ˂˂ʱʵʰˌ όLagouvardos et al., 1996; Kotroni et al., 1999). 

      ɶ ʲˊˇ˔ˈˉˍ˖ˋʹ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍˊʹʻʶʾ ʶʾˍʶ ʱ˃ʶˋʰ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˈˊʴʰ˄ʰ ʶˉʾʴʶʽ˖˄ ˃ʶˍˊʺˋʶ˖˄Σ 

ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʲˊˇ˔ˇʴˊʱ˒ˇˎˌ ˁʰʽ ʲˊˇ˔ˈ˃ʶˍˊʰΣ ʶʾˍʶ ʷ˃˃ʶˋʰ ˃ʶ ˍʹ ˔ˊʺˋʹ ˃ʶʻˈʵ˖˄ 

ˍʹ˂ʶˉʽˋˁˈˉʹˋʹˌΣ ˈˉ˖ˌ ˊʰ˄ˍʱˊ ˁʰʽˊˇˏΣ ʵˇˊˎ˒ˈˊˇˎ ̩ˁ ʰʽ GPM (Global Precipitation Measurement). 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ʰ˒ˇ˃ˇʾ˖ˋʹˌ ʵʶʵˇ˃ʷ˄˖˄Σ ʰˎˍʺ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʷ˄ʰ˄ ˋˍʰˍʽˋˍʽˁˈ ˋˎ˄ʵˎʰˋ˃ˈ 

ˉʰˊʰˍʹˊʺˋʶ˖˄ ˁʰʽ ʲˊʰ˔ˎˉˊˈʻʶˋ˃˖˄ ˉˊˇʴ˄˗ˋʶ˖˄Φ ʅˎ˄ʶˉ˗ˌΣ ʹ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ 

ʶˁˍʽ˃ʱˍʰʽ ʰˉˈ ʷ˄ʰ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˁʰʽ ˉˊʰʴ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Φ 

      ʅʹ˃ʰ˄ˍʽˁʱ ʴʶʴˇ˄ˈˍʰ ˃ʶ ˃ʶʴʱ˂ʰ ˉˇˋʱ ˎʶˍˇˏ ʺκˁʰʽ ˁʶˊʰˎ˄ˇˏˌ ʰˉˇˍʶ˂ˇˏ˄ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ˉˇˎ 

ʶˉʹˊʷʰˋʰ˄ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˍʹ˄ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ˋˍʽˌ мт-му ɹˇˎ˄ʾˇˎ нллф όʃˎʻʰˊˇˏ˂ʹˌ ˁΦʱΦΣ нлмнύ ˁʰʽ 

ˋˍʽˌ мр ɹˇˎ˂ʾˇˎ нлмп όPytharoulis et al., 2016). ʆʰ ʶˉʶʽˋˈʵʽʰ ʰˎˍʱ ˉˊˇˁʱ˂ʶˋʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ 

ˉˊˇʲ˂ʺ˃ʰˍʰΣ ˈˉ˖ˌ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ʸʹ˃ʽʷˌ ˍˈˋˇ ˋʶ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˈˋˇ ˁʰʽ ˋʶ ˎˉˇʵˇ˃ʷˌ ˍʹˌ ˉˈ˂ʹˌ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ʴˏˊ˖ ˉʶˊʽˇ˔˗˄ όPytharoulis et al., 2016). ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˍˇˎ 

ɹˇˎ˄ʾˇˎ нллфΣ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ʰˉˇˍʷ˂ʶˋʶ ˇ ˉˇ˂ˏ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ʹ˂ʶˁˍˊʽˁ˗˄ 

ʶˁˁʶ˄˗ˋʶ˖˄Φ ɳ˄ˍˎˉ˖ˋʽʰˁˈ ʶʾ˄ʰʽ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ʵʽʰˁˈˉʹˁʶ ʹ ˉʰˊˇ˔ʺ ˊʶˏ˃ʰˍˇˌ ˋˍʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ 

ʴʽʰ ˉʶˊʾˉˇˎ ˃ʾʰ ˗ˊʰ ˍʹ ˄ˏ˔ˍʰ ˍʹˌ мтʹˌ ɹˇˎ˄ʾˇˎΣ ˂ˈʴ˖ ˔ˍˎˉʺ˃ʰˍˇˌ ˁʶˊʰˎ˄ˇˏ ˋʶ ˎˉˇˋˍʰʻ˃ˈ ˍʹˌ ɲɳɶΦ 

ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋʹ˃ʰ˄ˍʽˁʺ ˔˖ˊʽˁʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍˇˎ ˎʶˍˇˏΣ ˃ʶ ˍˇ˄ ˋˍʰʻ˃ˈ ˍˇˎ ɮʃɸ ˄ʰ 

ˁʰˍʰʴˊʱ˒ʶʽ мпΦт mm ʰˉˈ ˍʽˌ му UTC ˋˍʽˌ мтκс ʷ˖ˌ ˍʽˌ лс UTC ˋˍʽˌ муκсΣ ʶ˄˗ ˍˇ ʰʶˊˇʵˊˈ˃ʽˇ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ όLGTSύ ˃ʷˍˊʹˋʶ ˃ˈ˄ˇ лΦп mm ɹ ʽʰ ˍˇ ʾʵʽˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ όʃˎʻʰˊˇˏ˂ʹˌ ˁΦʱΦΣ нлмнύΦ 

      ʆˇ ˋˏˋˍʹ˃ʰ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ˄ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ˋˍʽˌ мр ɹˇˎ˂ʾˇˎ нлмпΣ ʶʾ˔ʶ ˋʰ˄ ʲʰˋʽˁˈ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍʰ ˉˇ˂ˏ ˃ʶʴʱ˂ʰ ˉˇˋʱ ˎʶˍˇˏΣ ˉˇˎ ʰˉˇˍʷ˂ʶˋʰ˄ ˊʶˁˈˊ ʴʽʰ ˍʹ˄ ˉˈ˂ʹ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇ ˋˍʰʻ˃ˈˌ ˍˇˎ ɮʃɸ ˁʰˍʷʴˊʰ˕ʶ фуΦр mm ʰˉˈ ˍʽˌ нм UTC ˋˍʽˌ мпκт 

ʷ˖ˌ ˍʽˌ мн UTC ̀ ˍʽˌ мрκтΣ ʵʹ˂ʰʵʺ ˋʶ ʵʽʱˋˍʹ˃ʰ мр ˖ˊ˗˄Φ ʁ˂ˈˁ˂ʹˊʹ ˋ˔ʶʵˈ˄ ʹ ˉˇˋˈˍʹˍʰ ˍʹˌ ʲˊˇ˔ʺˌ 

ˋʹ˃ʶʽ˗ʻʹˁʶ ˃ʶˍʱ ˍʽˌ лл UTCΣ ʶ˄˗ ʹ ˃ʷʴʽˋˍʹ ˊʰʴʵʰʽˈˍʹˍʰ ʺˍʰ˄ пм mm ˃ʷˋʰ ˋʶ о ˗ˊʶˌΦ ɮ˄ˍʾˋˍˇʽ˔ʰ 

ʴʽʰ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ ˍʽˌ лл UTC ʷ˖ˌ ˍʽˌ мн UTC ˋˍʽˌ мрκтΣ ˇ ˋˍʰʻ˃ˈˌ ˋˍˇ ʰʶˊˇʵˊˈ˃ʽˇ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ όLGTSύ ˃ʷˍˊʹˋʶ см mm (Pytharoulis et al., 2016). 

      ʃʷˊʰ ʰˉˈ ˍʽˌ ʽˋ˔ˎˊʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˁʰʽ ʰˎ˅ʹ˃ʷ˄ʹ ˁʶˊʰˎ˄ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 

ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɸʶˊ˃ʰʿˁˇˏ ɼˈ˂ˉˇˎ ˁʰʽ ˋˍʹ ʋʰ˂ˁʽʵʽˁʺ ˋˍʽˌ мрκтΦ ʁ ˃ʷʴʽˋˍˇˌ ˖ˊʽʰʾˇˌ ʰˊʽʻ˃ˈˌ 

˔ˍˎˉʹ˃ʱˍ˖˄ ʺˍʰ˄ опм ˁʰʽ ˋʹ˃ʶʽ˗ʻʹˁʶ ˋʶ ʵʽʱˋˍʹ˃ʰ ˃ʾʰˌ ˗ˊʰˌ ˃ʶˍʰ˅ˏ лс ˁʰʽ лт UTC ˋʶ ʰˎˍʺ ˍʹ˄ 

ˉʶˊʽˇ˔ʺ όPytharoulis et alΦΣ нлмсύΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ ˃ʶ˂ʷˍʹ 

ˁʰʽ ˍʹ˄ ˉˊˈʲ˂ʶ˕ʹ ˍ˖˄ ˁʶˊʰˎ˄˗˄ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ ˋˏʴ˔ˊˇ˄˖˄ ˋˎˋˍʹ˃ʱˍ˖˄Σ ˈˉ˖ˌ ʴʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰ ʰˉˇˍʶ˂ˇˏ˄ ˍʰ ˋˎˋˍʺ˃ʰˍʰ ZEUS, Arrival Time Difference (ATDύ ˁʰʽ Hellenic National 

Meteorological Service - Precision Lightning Network (HNMS-PLN) (Katsanos et al., 2007; Katsanos 

et al., 2009; Nastos et al., 2014). 

      ɾʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʰˉˇˍʶ˂ˇˏ˄ ˁʰʽ ˇʽ ɾʶˋˇʴʶʽʰˁˇʾ ˁˎˁ˂˗˄ʶˌΣ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ 

ˋˎ˔˄ʱ ˍʹ˄ ɳ˂˂ʱʵʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΦ ʅˍʽˌ мр ʅʶˉˍʶ˃ʲˊʾˇˎ нлнлΣ ʷ˄ʰˌ ʶˉʽ˒ʰ˄ʶʽʰˁˈˌ ˁˎˁ˂˗˄ʰˌ 
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ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ˉʱ˄˖ ʰˉˈ ˍʰ ʻʶˊ˃ʱ ˄ʶˊʱ ˍˇˎ ˁˈ˂ˉˇˎ ˍʹˌ ʅˏˊˍʹˌΦ ʁʽ ɳɸɸ ˋˍˇ˄ ˁˈ˂ˉˇ ʶʾ˔ʰ˄ ˅ʶˉʶˊʱˋʶʽ 

ˍˇˎˌ нуϲC ˃ ʶ ʲʱˋʹ ʵˇˊˎ˒ˇˊʽˁʷˌ ˉʰˊʰˍʹˊʺˋʶʽˌΦ ɳˉʾˋʹˌΣ ˇʽ ʰ˄˖˃ʰ˂ʾʶˌ ɳɸɸ ˋˍˇ ɹˈ˄ʽˇ ʃʷ˂ʰʴˇˌ ʺˍʰ˄ 

ˎ˕ʹ˂ˈˍʶˊʶˌ ʰˉˈ нϲC (Lagouvardos et al., 2022). ɮ˂˂ʰʴʷˌ ˍ˖˄ ɳɸɸ ˁʰˍʱ -нϲC ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˋˍˇ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˁʰʽ ˍʹ˄ ʶ˄ʵˎ˄ʱ˃˖ˋʹ ˍ˖˄ ˁˎˁ˂˗˄˖˄ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˃ʶˍʰʲʱ˂˂ˇˎ˄ ˁʰʽ ˍʹ 

ʵʽʰʵˊˇ˃ʺ ˍˇˎˌ όVarlas et al., 2023). ʆˇ ˋˏˋˍʹ˃ʰ ʰˎˍˈ ʶ˃˒ʱ˄ʽˋʶ ˍˊˇˉʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˈˉ˖ˌ 

ˋˎ˃˃ʶˍˊʽˁʺ ʵˇ˃ʺ ˁʰʽ ˉʰˊˇˎˋʾʰ ʻʶˊ˃ˇˏ ˉˎˊʺ˄ʰ ˋˍʽˌ мтκф ˋˍʽˌ 03 UTC ̄ ʱ˄˖ ʰˉˈ ˍˇ ɹˈ˄ʽˇ ʃʷ˂ʰʴˇˌ 

ˁʰʽ ˍˇˎ ʵˈʻʹˁʶ ʹ ˇ˄ˇ˃ʰˋʾʰ ζɹʰ˄ˈˌηΦ ɶ ʶ˂ʱ˔ʽˋˍʹ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˉʾʶˋʹ ˁʰˍʰʴˊʱ˒ʹˁʶ ˋˍˇ ˋˍʰʻ˃ˈ ˍʹˌ 

ɼʶ˒ʰ˂ˇ˄ʽʱˌ ˃ʶ ˍʽ˃ʺ фуп.3 hPa. H пу˖ˊʹ ʰʻˊˇʽˋˍʽˁʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋʶ ɼʶ˒ʰ˂ˇ˄ʽʱ ˁʰʽ ɵʱˁˎ˄ʻˇ 

ʷ˒ˍʰˋʶ ˍʰ тсф mm ˁ ʰʽ нрл mmΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɯ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʶˉʹˊʶʱˋˍʹˁʰ˄ ʷ˄ˍˇ˄ʰ ˃ʶ ˃ʶʴʱ˂ʰ 

ˏ˕ʹ ʲˊˇ˔ʺˌ ʺˍʰ˄ ʹ ɼʰˊʵʾˍˋʰΣ ˍˇ ʃʶˊˍˇˏ˂ʽ ˁʰʽ ˍˇ ɾˇˎʸʱˁʽ ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɳ˂˂ʱʵʰΦ ʆʰ ˎ˕ʹ˂ʱ ˉˇˋʱ 

ˎʶˍˇˏ ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɳ˂˂ʱʵʰ ˉˊˇˁʱ˂ʶˋʰ˄ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ˉ˂ʹ˃˃ˏˊʶˌ ˁʰʽ ʸʹ˃ʽʷˌ ˋʶ ʰˋˍʽˁʷˌ ˁʰʽ 

ʰʴˊˇˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˁʰʻ˗ˌ ˁʰʽ ˍʷˋˋʶˊʽˌ ʻʰ˄ʱˍˇˎˌ όLagouvardos et al., 2022). 

      ʁʽ ˋˎ˄ˇˉˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˍˇ˄ ζɹʰ˄ˈη ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʷ˄ʰ ʰˉˇˁˇ˃˃ʷ˄ˇ ˔ʰ˃ʹ˂ˈ 
ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɾʶˋˈʴʶʽˇ ˋˍʹ˄ ʽˋˇʲʰˊʽˁʺ ˋˍʱʻ˃ʹ ˍ˖˄ рлл hPaΦ ʅˍʽˌ мтκмлΣ ˍˇ ˔ʰ˃ʹ˂ˈ ˋˍʰ рлл hPa 

ʶˎʻˎʴˊʰ˃˃ʾˋˍʹˁʶ ˁʱʻʶˍʰ ˃ʶ ˍˇ ˔ʰ˃ʹ˂ˈ ˋˍʹ˄ ˁʰˍ˗ˍʶˊʹ ˍˊˇˉˈˋ˒ʰʽˊʰ ʰˉˇˍʶ˂˗˄ˍʰˌ ˃ʽʰ ˍˎˉʽˁʺ 

ʵˇ˃ʺ ˗ˊʽ˃ʹˌ ˒ʱˋʹˌ ˍˇˎ ˁˎˁ˂˗˄ʰΦ ɳˉʾˋʹˌΣ ʰˉˈ ˍʹ ˃ʶ˂ʷˍʹ ˍˇˎ ʵˎ˄ʰ˃ʽˁˇˏ ˋˍˊˇʲʽ˂ʽˋ˃ˇˏ 

ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʵʽʶʾˋʵˎˋʹ ˅ʹˊˇˏ ˋˍˊʰˍˇˋ˒ʰʽˊʽˁˇˏ ʰʷˊʰ ˁˇ˄ˍʱ ˋˍˇ ˁʷ˄ˍˊˇ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˋˍʽˌ 

16/ф ˋˍʽˌ мн UTC όʅ˔ʺ˃ʰ мΦмύΦ ɮˎˍʺ ʹ ˋˍˊʰˍˇˋ˒ʰʽˊʽˁʺ ʶʽˋʲˇ˂ʺ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ζʱʴˁʽˋˍˊˇˎη ʰˉˇˍʶ˂ʶʾ 

ʷ˄ʰ ˉˊˈʵˊˇ˃ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˁˎˁ˂˗˄ʰ ˁʰˍʱ ˍʹ˄ ˉˊ˗ˍʹ ˒ʱˋʹ 

ˋ˔ʹ˃ʰˍʽˋ˃ˇˏ ˍˇˎ όCioni et al., 2016; Miglietta et al., 2017). 

      ɴ˄ʰ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʴʶʴˇ˄ˈˌ ˁʰˍʰˋˍˊˇ˒ʽˁʺˌ ˉ˂ʹ˃˃ˏˊʰˌΣ ʰˉˇˍʶ˂ʶʾ ʹ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ɾʱ˄ʵˊʰˌ 

ˋˍʹ ɲˎˍʽˁʺ ɮˍˍʽˁʺ ˋˍʽˌ мр ɿˇʶ˃ʲˊʾˇˎ нлмтΦ ʁ ʰˉˇ˂ˇʴʽˋ˃ˈˌ ˃ʶˍʱ ˍˇ ˉʷˊʰˌ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ 

ʷˉ˂ʹ˅ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʺˍʰ˄ нп ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʰˉ˗˂ʶʽʶˌ ˁʰʽ ˋˇʲʰˊʷˌ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ʸʹ˃ʽʷˌ ʰ˅ʾʰˌ 

ʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʶˎˊ˗ ˋʶ ʰˁʾ˄ʹˍʰ ˁʰʽ ˎˉˇʵˇ˃ʷˌΦ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʰˎˍˈ ʰˉˇˍʷ˂ʶˋʶ ˍʹ˄ ˉʽˇ ˒ˇ˄ʽˁʺ 

ˉ˂ʹ˃˃ˏˊʰ ˋˍʹ ˔˗ˊʰ ˍʰ ˍʶ˂ʶˎˍʰʾʰ пл ˔ˊˈ˄ʽʰ όSpyrou et alΦΣ нлнлύΦ ʁ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊˇˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈˌ 

˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˉˇˎ ˇʵʺʴʹˋʶ ˋˍʽˌ ʽˋ˔ˎˊʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˃ʶ ˍʹ ˋʶʽˊʱ ˍˇˎˌ ˉˊˇˁʱ˂ʶˋʰ˄ 

ˉ˂ʹ˃˃ˏˊʶˌ ʺˍʰ˄ ʹ ˋˏʴˁ˂ʽˋʹ ˍˇˎ ˎʴˊˇˏ ɿɮ ʰʷˊʰ ˉʱ˄˖ ʰˉˈ ˍʽˌ ʰ˄ʰˍˇ˂ʽˁʷˌ ˉ˂ʰʴʽʷˌ ˍˇˎ ˈˊˇˎˌ 

ʃʰˍʷˊʰ όSpyrou et al., 2020). 

ʅ˔ʺ˃ʰ 1.1: ɲˎ˄ʰ˃ʽˁˈˌ ˋˍˊˇʲʽ˂ʽˋ˃ˈˌ όˋˁʾʰˋʹΣ t±¦ύΣ ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ˋˍʹ˄ ʽˋʶ˄ˍˊˇˉʽˁʺ ʶˉʽ˒ʱ˄ʶʽʰ ˍ˖˄ оор Y ˁʰʽ 
ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ ˋˍʰ урл Ƙtŀ όˁˈˁˁʽ˄ʶˌ ʽˋˇː˕ʶʾˌ ʰ˄ʱ рл ŘŀƳύ ˋˍʽˌ όŀύ мн ¦¢/ мсκф/2020 ˁʰʽ όōύ мн ¦¢/ мтκф/2020 
(Lagouvardos et al., 2022). 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

4 
 

      ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˋˍʽˌ моκмм ˃ʾʰ ˕ˎ˔ˊʺ ʰʷˊʽʰ ˃ʱʸʰ ˋˎ˄ˇʵʶˎˈ˃ʶ˄ʹ ʰˉˈ ʷ˄ʰ˄ ˁʰ˂ʱ ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ˇ 

ʰˎ˂˗˄ʰ ʶˁˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ɰɲ ɳˎˊ˗ˉʹ ʷ˖ˌ ˍʹ˄ ɼʶ˄ˍˊʽˁʺ ɾʶˋˈʴʶʽˇ ˇʵʹʴ˗˄ˍʰˌ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ 

ʲʰʻˏ ʲʰˊˇ˃ʶˍˊʽˁˇˏ ˔ʰ˃ʹ˂ˇˏ ˋˍʹ ʲˈˊʶʽʰ ɹˍʰ˂ʾʰ ˁʰʽ ʶ˄ˈˌ ʵʶˎˍʶˊʶˏˇ˄ˍˇˌ ˔ʰ˃ʹ˂ˇˏ ɿɮ ˍʹˌ ʅʽˁʶ˂ʾʰˌΦ 

ʅˍʽˌ мпκммΣ ˍʰ ʵˏˇ ˔ʰ˃ʹ˂ʱ ˋˎʴ˔˖˄ʶˏʻʹˁʰ˄ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ʆˎˊˊʹ˄ʽˁʺ ʻʱ˂ʰˋˋʰ ˋˎ˄ˇʵʶʾʰ 

ʶˁˍʶˍʰ˃ʷ˄˖˄ ʻʶˊ˃˗˄ ˁʰʽ ˕ˎ˔ˊ˗˄ ˃ʶˍ˗ˉ˖˄ όʅ˔ʺ˃ʰ мΦнύΦ ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˇ 

ʰˎ˂˗˄ʰˌ ʰˉˇˁˈˉʹˁʶ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʁ ˄ʽˋ˔ˏʻʹˁʶ ˇ ̄ ˎˊʺ˄ʰ ̩̱ ˇˎ ˔ʰ˃ʹ˂ˇˏ ˃ʶ ˉˇ˂ˏ ˕ˎ˔ˊʷˌ ʰʷˊʽʶˌ 

˃ʱʸʶˌ ˉʱ˄˖ ʰˉˈ ˍʰ ʻʶˊ˃ʱ ˄ʶˊʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎΦ ʅˍʽˌ мрκммΣ ʹ ˏˉʰˊ˅ʹ ʶ˄ˈˌ ˁʰ˂ʱ ˇˊʴʰ˄˖˃ʷ˄ˇˎ 

˔ʰ˃ʹ˂ˇˏ ˉʰˊˇˎˋʾʰ ˃ʶˍ˗ˉ˖˄ ʶʾ˔ʶ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʽˌ ˉ˂ʹ˃˃ˏˊʶˌ ˋˍʹ ɾʱ˄ʵˊʰ όʅ˔ʺ˃ʰ мΦнύΦ ɶ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ʶʾ˔ʶ ʵʽʱˊˁʶʽʰ ˉʶˊʾˉˇˎ р ˗ˊʶˌ ʰ˄ʰˍˇ˂ʽˁʱ ˍˇˎ ˈˊˇˎˌ ʃʰˍʷˊʰ όSpyrou et al., 2020; Varlas 

et al., 2019). 

      ʃʰˊˈ˂ʰ ʰˎˍʱΣ ˍˇ ˔ʰ˃ʹ˂ˈ ˁʰʽ ˍʰ ˃ʷˍ˖ˉʰ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˋ˔ʶˍʽˁʱ ˃ʰˁˊʽʱ ʰˉˈ ˍʹ˄ ˉ˂ʹ˃˃ˎˊʽˋ˃ʷ˄ʹ 
ˉʶˊʽˇ˔ʺ όʅ˔ʺ˃ʰ мΦнdύΦ ʁ ˁˏˊʽˇˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ˉˇˎ ˍʶ˂ʽˁʱ ˉˊˇˁʱ˂ʶˋʶ ˍʽˌ ˉ˂ʹ˃˃ˏˊʶˌ 

ʺˍʰ˄ ʹ ˇˊˇʴˊʰ˒ʽˁʺ ˋˏʴˁ˂ʽˋʹ ˎʴˊ˗˄ ʻʰ˂ʱˋˋʽ˖˄ ʰʶˊʾ˖˄ ˃ʰʸ˗˄ ˋˍʽˌ ɿɮ ˉ˂ʰʴʽʷˌ ˍˇˎ ˈˊˇˎˌ ʃʰˍʷˊʰ 

όʅ˔ʺ˃ʰ мΦоύΦ ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˇˊʽʸˈ˄ˍʽʰ ˃ʶˍʰ˒ˇˊʱ ˎʴˊʰˋʾʰˌ ˁʰˍʱ ˃ʺˁˇˌ ˍˇˎ ˊʷ˃ʰˍˇˌ ʅˇˏˊʶˌ 

όɾʱ˄ʵˊʰ ʵˎˍʽˁʺˌ ɮˍˍʽˁʺˌύ ˁʰʽ ˍˇˎ ˈˊˇˎˌ ʃʰˍʷˊʰΦ ɶ ˍˇˉʽˁʺ ˋˏʴˁ˂ʽˋʹ ˋˎ˄ʵˎʱˋˍʹˁʶ ˃ʶ ˍʰ ˅ʹˊʱ 

ˁʰʻˇʵʽˁʱ ˊʶˏ˃ʰˍʰ ˋˍʽˌ ʵˎˍʽˁʷˌ ˉ˂ʰʴʽʷˌ ˍˇˎ ˈˊˇˎˌ ˁʰʽ ʰˎˍˈ ʶ˄ʷˍʶʽ˄ʶ ˍʹ˄ ʶˉʽ˃ˇ˄ʺ ˍ˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˍˇˎ ˈˊˇˎˌΦ ʁˎˋʽʰˋˍʽˁʱ ˋˍʹ ʵˎˍʽˁʺ ˉ˂ʶˎˊʱ ˍˇˎ ˈˊˇˎˌ ʶˉʽˁˊʰˍˇˏˋʰ˄ 

ˁʰʻˇʵʽˁʱ ˊʶˏ˃ʰˍʰ ˁʰʽ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ʰ˄ˇʵʽˁʱ. ɮˎˍˈ ʶʾ˔ʶ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʰˎ˅ʹʻʶʾ ʰˉˈˍˇ˃ʰ ʹ 

ʅ˔ʺ˃ʰ мΦнΥ όŀύ ɸʶˊ˃ˇˁˊʰˋʾʰ όϲC) ˁʰʽ ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ (gpm) ʰˉˈ ʰ˄ʰ˂ˏˋʶʽˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ DC{ ˋˍʽˌ лл ¦¢/ 
мпκммκнлмт ˋˍʰ тлл ƘtŀΣ όōύ мрκмм ˋˍʰ рлл Ƙtŀ ˁʰʽ όŎύ мрκмм ˋˍʰ тлл ƘtŀΤ όŘύ ʅˎ˄ˇˉˍʽˁˈˌ ˔ʱˊˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ aŜǘ 
hŦŦƛŎŜ ˋˍʽˌ лс ¦¢/ мрκмм ό±ŀǊƭŀǎ Ŝǘ ŀƭΦΣ нлмфύΦ 
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ʰˉˇˊˊˇʺ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˎʵʱˍ˖˄ ˁʰʽ ˄ʰ ˇʵʹʴʺˋʶʽ ˋˍʹ˄ ˎˉʶˊ˔ʶʾ˂ʽˋʹκʶˁˊˇʺ ˍˇˎ ˊʷ˃ʰˍˇˌ όVarlas 

et al., 2019). 

      ʂˋˇ˄ ʰ˒ˇˊʱ ˍʽˌ ʰˁˊʰʾʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʵʽʱ˒ˇˊʶˌ ˁ ˂ʽ˃ʰˍʽˁʷˌ ˃ ʶ˂ʷˍʶˌΦ 

ɾʾʰ ʰ˄ʱ˂ˎˋʹ ʰ˄ʰ˒ʷˊʶʽ ʶˉʶʽˋˈʵʽʰ ʹ˃ʶˊʺˋʽʰˌ ʰˁˊʰʾʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʴʽʰ ˍʹ ˔ʶʽ˃ʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ˍˇˎ 

ʷˍˇˎˌ όʁˁˍ˗ʲˊʽˇˌ-ɾʱˊˍʽˇˌύ ˋʶ нл ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ʴʽʰ ˍʰ ʷˍʹ мфрл-2006 (Toreti 

et al., 2010). ʅʶ ʷ˅ʽ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ʶ˄ˍˇˉʾˋˍʹˁʶ ˉˍ˖ˍʽˁʺ ˍʱˋʹ ˁ ʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ 

1950-2006. ɳˉʾˋʹˌΣ ˍʰ ʰˁˊʰʾʰ ʹ˃ʶˊʺˋʽʰ ʶˉʶʽˋˈʵʽʰ ˎʶˍˇˏ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ сл҈ ˉʶˊʾˉˇˎ ˍˇˎ 

ˋˎ˄ˇ˂ʽˁˇˏ ˎʶˍˇˏ ˍ˖˄ ʶˉˇ˔ʽˁ˗˄ ˋˎ˄ˈ˂˖˄ όToreti el al., 2010). ʁʽ ʰˁˊʰʾʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˋˎ˄ʵʷˇ˄ˍʰʽ 

ˁˎˊʾ˖ˌ ˃ʶ ˁˎˁ˂ˇʴʶ˄ʶˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ʹ ̌ ˉˇʾʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˉˇˋˇˋˍˈ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ рл҈ ˍ˖˄ 

ʶˍʺˋʽ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋˍʹ ɾʶˋˈʴʶʽˇ όFlaounas et alΦΣ нлмрύΦ ʍˋˍˈˋˇΣ ˇˊʽˋ˃ʷ˄ˇʽ ˋˍʰʻ˃ˇʾ ˋʶ 

ɳ˂˂ʱʵʰΣ ɼˏˉˊˇ ˁʰʽ ɹˍʰ˂ʾʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˊ˄ʹˍʽˁʺ ˍʱˋʹ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʰˁˊʰʾ˖˄ ʶˉʶʽˋˇʵʾ˖˄ 

ʲˊˇ˔ʺˌ όMichaelides et al., 2018). 

      ɯ˂˂ˇʽ ʶˊʶˎ˄ʹˍʷˌ ˃ʶ˂ʷˍʹˋʰ˄ ˍʹ˄ ˍʱˋʹ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎΦ 

ɮˉˈ ʰˊ˔ʶʾʰ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ʴʽʰ ˃ʽʰ ˉʶˊʾˇʵˇ мрл ʶˍ˗˄ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɮʻʺ˄ʰˌΣ ˋˎ˃ˉʶˊʰʾ˄ʶˍʰʽ 

ˈˍʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʲˊˇ˔ʶˊ˗˄ ʹ˃ʶˊ˗˄ ʰ˄ʱ ʵʶˁʰʶˍʾʰ ʶ˃˒ʰ˄ʾʸʶʽ ʰˊ˄ʹˍʽˁʷˌ ʰ˄˖˃ʰ˂ʾʶˌ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ 

ˍˊʶʽˌ ʵʶˁʰʶˍʾʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰ ˇ˂ˈˁ˂ʹˊʹˌ ˍʹˌ ˉʶˊʽˈʵˇˎ όFounda et alΦΣ нлмоύΦ ɾʽʰ 

ʱ˂˂ʹ ʷˊʶˎ˄ʰ ʵʽʰˉʾˋˍ˖ˋʶ ˈˍʽ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ʃˇˊˍˇʴʰ˂ʾʰˌΣ ˇʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ 

ʶ˃˒ʰ˄ʾʸˇˎ˄ ˒ʻʾ˄ˇˎˋʰ ˍʱˋʹ ˍʹ˄ ʱ˄ˇʽ˅ʹΣ ʶ˄˗ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˍʶʾ˄ˇˎ˄ ˄ʰ ʶˁʵʹ˂˗˄ˇ˄ˍʰʽ ʰˁˊʰʾʰ 

ʶˉʶʽˋˈʵʽʰ ʲˊˇ˔ʺˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ʷ˄ˍʰˋʹ ˁʰʽ ˃ʶ ˃ʶʴʱ˂ʹ ˋˎ˔˄ˈˍʹˍ h(de Lima et alΦΣ нлмоύΦ ʅˍʰ ʲˈˊʶʽʰ 

ɰʰ˂ˁʱ˄ʽʰ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˋˍʽˌ ɿɲ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ɾʰˎˊˇʲˇˏ˄ʽˇˎ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ 

ʲˊˇ˔ʶˊ˗˄ ʹ˃ʶˊ˗˄ ˃ʶʽ˗ʻʹˁʶ ˁʰʻ˗ˌ ʹ ʷ˄ˍʰˋʹ ˍ˖˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ʰˎ˅ʺʻʹˁʶ όBuric et al., 2015). 

ɳˉʾˋʹˌΣ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ɹˍʰ˂ʾʰˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˈˍʽ ˍʰ ʶˉˈ˃ʶ˄ʰ ол ˔ˊˈ˄ʽʰ ʹ ˉʽʻʰ˄ˈˍʹˍʰ 

ʶ˃˒ʱ˄ʽˋʹˌ ʶ˄ˈˌ ʶˉʶʽˋˇʵʾˇˎ ʰˁˊʰʾʰˌ ˅ʹˊʰˋʾʰˌ ʵʽˉ˂ʰˋʽʱʸʶˍʰʽ όVergni et al., 2016). 

      ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ɳ˂˂ʱʵʰΣ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ʰˊ˄ʹˍʽˁʺ ˍʱˋʹ ʴʽʰ ˍʹ ˔ʶʽ˃ʶˊʽ˄ʺ ʲˊˇ˔ˈˉˍ˖ˋʹ όMaheras 

et alΦΣ нллпύΦ ʃʰˊˈ˃ˇʽʰ ˍʱˋʹ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˁʰʽ ˁʰˍʱ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˁʰʽ ˍʹ˄ ʱ˄ˇʽ˅ʹΣ ʰ˂˂ʱ ˋʶ ˃ʽˁˊˈˍʶˊˇ 

ʲʰʻ˃ˈΦ ɳˉʾˋʹˌΣ ˉˍ˖ˍʽˁʺ ˍʱˋʹ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʰˉˈ ˍˇˎˌ Xoplaki et alΦ όнлллύ ˁˎˊʾ˖ˌ ʴʽʰ ˍʹ˄ ʲˈˊʶʽʰΣ 

ʅ˔ʺ˃ʰ мΦо: όŀύ ɳʽʵʽˁʺ ˎʴˊʰˋʾʰ ˋˍʰ н Ƴ ˁʰʽ ʵʽʰ˄ˏˋ˃ʰˍʰ ˍˇˎ ʰ˄ʷ˃ˇˎ ˋˍʰ мл Ƴ ˁʰʽ όōύ ʻʶˍʽˁʺ ˁʰˍʰˁˈˊˎ˒ʹ ˍʰ˔ˏˍʹˍʰ 
ˁʰʽ ʵʽʰ˄ˏˋ˃ʰˍʰ ʰ˄ʷ˃ˇˎ ˋˍʰ мл Ƴ ˋˍʽˌ мрκммκнлмт лн ¦¢/Φ ʁʽ ˔ʱˊˍʶˌ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʰˊʽʻ˃ʹˍʽˁʷˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ 
ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ CHAOS (Varlas et al., 2019). 
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ʵˎˍʽˁʺ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁʺ ɳ˂˂ʱʵʰΦ ɮˉˈ ˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ Feidas et alΦ όнллтύ ˉˊˇʷˁˎ˕ʶ ˃ʶʾ˖ˋʹ ˍʹˌ 

˔ʶʽ˃ʶˊʽ˄ʺˌ ˁʰʽ ˋˎ˄ˇ˂ʽˁʱ ˍʹˌ ʶˍʺˋʽʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˃ʷˋʰ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˔ˊˇ˄ˇˋʶʽˊ˗˄ ˋʶ 

ˉˇ˂˂ˇˏˌ ɳ˂˂ʹ˄ʽˁˇˏˌ ˋˍʰʻ˃ˇˏˌΦ 

      ɮˉˈ ˍʹ ʵʽʰˍˊʽʲʺ ˍˇˎ ɼʰˊʰʴʽʰ˄˄ʾʵʹ όнллфύ ʴʽʰ ˍʽˌ ʰˁˊʰʾʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʹ˄ 

ˉʶˊʾˇʵˇ мфсл-мфтр ˋʹ˃ʶʽ˗ʻʹˁʶ ˃ʾʰ ˋʹ˃ʰ˄ˍʽˁʺ ʰˊ˄ʹˍʽˁʺ ˍʱˋʹ ˋˎ˄ˇ˂ʽˁʱ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ʶ˄˗ ʰˉˈ ˍˇ 

мфтр ˃ʷ˔ˊʽ ˍˇ нллл ʵʶ˄ ˁʰˍʰʴˊʱ˒ʹˁʶ ˁʱˉˇʽʰ ˍʱˋʹΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˃ʶʴʰ˂ˏˍʶˊʹ 

ˉˍ˖ˍʽˁʺ ˍʱˋʹ ˁʰˍʰʴˊʱ˒ʹˁʶ ˍʹ˄ ˉʶˊʾˇʵˇ мфуо-нлллΦ ʅˍʹ˄ ɹʲʹˊʽˁʺ ˔ʶˊˋˈ˄ʹˋˇ ˉʰˊʰˍʹˊʺʻʹˁʶ 

˃ʶʾ˖ˋʹ ˍ˖˄ ʶˉʶʽˋˇʵʾ˖˄ ʰˉˈ ˍˇ мфсл ˃ʷ˔ˊʽ ˍˇ нлллΦ ɮ˄ˍʾʻʶˍʰΣ ʰˏ˅ʹˋʹ ˍʹˌ ʶ˅ʰʽˊʶˍʽˁʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ 

ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˋˍʹ˄ ɳ˂ʲʶˍʾʰ ˉʶˊʾˉˇˎ ʰˉˈ ˍˇ мфтр ʷ˖ˌ ˍˇ мффр όɼʰˊʰʴʽʰ˄˄ʾʵʹˌΣ нллфύΦ ʆʰ ˁʰˍ˗˒˂ʽʰ 

ˎʶˍˇˏ ˉˇˎ ˇˊʾʸˇˎ˄ ˍʹ˄ ʶ˅ʰʽˊʶˍʽˁʺ ʹ˃ʶˊʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ ʵʽʰ˒ʷˊˇˎ˄ ʰˉˈ ˉʶˊʽˇ˔ʺ ˋʶ ˉʶˊʽˇ˔ʺ όNew 

et alΦΣ нллмύΦ ɱʽʰ ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʰ ˃ʷˋʰ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉ˂ʱˍʹ ʶʾ˄ʰʽ нрΦп mm/dayΣ ʶ˄˗ ˋʶ 

ʲˇˊʶʽˈˍʶˊʰ ʶʾ˄ʰʽ рлΦу mm/day (Groisman et alΦΣ мфффύΦ ɾʾʰ ʱ˂˂ʹ ˍˇˉˇʻʷˍʹˋʹ ʰ˄ʰ˒ʷˊʶʽ ˖ˌ ʽˋ˔ˎˊʺ 

ˍʹ˄ ʲˊˇ˔ˈˉˍ˖ˋʹΣ ˍʹˌ ˇˉˇʾʰˌ ʹ ˊʰʴʵʰʽˈˍʹˍʰ ˅ʶˉʶˊ˄ʱ ˍʰ тΦсн mm/hr όɶusche, 1959). 

      ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ˋˏˋˍʹ˃ʰ ˉˇˎ ʶ˅ʶˍʱʸʶˍʰʽ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʵʽʰˍˊʽʲʺ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 

ʶ˄ˍʰ˔ʻʶʾ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ζʶ˅ʰʽˊʶˍʽˁ˗˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ηΦ ʆʷˍˇʽʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʰˉʰˋ˔ˇ˂ˇˏ˄ 

ʷ˄ˍˇ˄ʰ ˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰ ˁʰʽ ʶ˅ʶˍʱʸˇ˄ˍʰʽ ˋʶ ˍˊʾʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰΦ ʆˇ ˉˊ˗ˍˇ ʰ˒ˇˊʱ ˍʹ˄ 

˃ʶ˂ʷˍʹ ˍ˖˄ ˋˎ˄ˇˉˍʽˁ˗˄ ˁʰʽ ʵˎ˄ʰ˃ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ 

ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʹ ˉˊˈʴ˄˖ˋʺ ˍˇˎˌ ˃ʷˋ˖ ˍ˖˄ ʰˊʽʻ˃ʹˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄Φ ʆˇ ʵʶˏˍʶˊˇ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ 

ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʺ ˍˇˎˌ ˃ʶ˂ʷˍʹ ˁʰʽ ˍʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ ˉˊˈʴ˄˖ˋʺ ˍˇˎˌ ˁʰʽ ˍˇ ˍˊʾˍˇ ˃ʶ ˍˇˎˌ ˍˊˈˉˇˎˌ 

ˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˁʰˍʰˋˍˊˇ˒˗˄ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ʰˎˍʷˌ 

όɼʰˊʰʴʽʰ˄˄ʾʵʹˌΣ нллфύΦ 

      ʅ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˋˎ˄ˇˉˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˉʶˊʽˉˍ˗ˋʶ˖˄ ζʶ˅ʰʽˊʶˍʽˁʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌηΣ ʷ˔ʶʽ 

ʶˁˉˇ˄ʹʻʶʾ ˃ʶʴʱ˂ˇ ˉ˂ʺʻˇˌ ʶˊʴʰˋʽ˗˄Φ ʁ ̔ Junker et alΦ όмфффύ ˇ˃ʰʵˇˉˇʾʹˋʰ˄ ˁʰʽ ˃ʶ˂ʷˍʹˋʰ˄ ур 

ʶˉʶʽˋˈʵʽʰ ʽˋ˔ˎˊ˗˄ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋˍʽˌ ɶΦʃΦɮΦ ʴʽʰ ˍʹ˄ ʻʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ˍˇˎ мффоΦ ɾʾʰ ʱ˂˂ʹ ˃ʶ˂ʷˍʹ 

ʶ˄ˍˈˉʽˋʶ ˍʹ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎ˄ʶʽˋ˒ˇˊʱ ˍ˖˄ ʰ˄ˇʵʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄ ˋˍʽˌ ʽˋ˔ˎˊʷˌ ˁʰˍʰʽʴʾʵʶˌ ˍʹˌ нрʹˌ ˁʰʽ 

нсʹˌ ɹˇˎ˂ʾˇˎ ˍˇˎ мфур ˋˍʹ˄ ɰΦ ɹˊ˂ʰ˄ʵʾʰ όBettsΣ нллоύΦ ɯ˂˂ʹ ʷˊʶˎ˄ʰ ʶˉʽʲʶʲʰʾ˖ˋʶ ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ʶˁʵʺ˂˖ˋʹˌ ˁʰˍʰʽʴʾʵʰˌ ˁʰˍʱ ˍʹ ˄ ˃ʶ˂ʷˍʹ ˍˇˎ ˉ˂ʹ˃˃ˎˊʽˁˇˏ ʶˉʶʽˋˇʵʾˇˎ ˋˍʽˌ с 

ɮˎʴˇˏˋˍˇˎ ˍˇˎ мфус ˋˍˇ ɾʽ˂ʴˇˎˈˁʽ ˍ˖˄ ɶʃɮ όElsner et alΦΣ мфуфύΦ ʆʷˍˇʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ʶʾ˄ʰʽ ʹ 

ʶˉʰˊˁʺˌ ˉˇˋˈˍʹˍʰ ˎʴˊʰˋʾʰˌΣ ʹ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ʰˋˍʱʻʶʽʰ ˁʰʽ ˇʽ ʰ˄ˇʵʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˃ʶ ˋˏʴˁ˂ʽˋʹ ˋˍʰ 

ˁʰˍ˗ˍʶˊʰ ʶˉʾˉʶʵʰ ˁʰʽ ʰˉˈˁ˂ʽˋʹ ˋˍʰ ʰ˄˗ˍʶˊʰΦ 
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мΦн ʅˎ˄ˇˉˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ˍ˖˄ ˔ʰ˃ʹ˂˗˄ ˋˍʹ˄ ɳ˂˂ʱʵʰ 

      ɴ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˃ʶʴʱ˂ˇ ˉ˂ʺʻˇˌ ʶˊʴʰˋʽ˗˄ ʴʽʰ ˍʹ ˋˏ˄ʵʶˋʹ ˍʹˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺˌ 

ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˃ʶ ˍʹ˄ ʶˁʵʺ˂˖ˋʹ ˎʶˍˇˏ ˋˍʹ˄ ɳ˂˂ʱʵʰ όMaheras et al., 2004; Anagnostopoulou et al., 

2009; Michailidou et alΦΣ нллфύΦ ʁʽ Karakostas et alΦ όмффнύ ˁʰʽ Maheras et alΦ όнлллύ ʷ˔ˇˎ˄ ˉˊˇˍʶʾ˄ʶʽ 

˃ˇˍʾʲʰ ʴʽʰ ˍʹ˄ ˋˎ˄ˇˉˍʽˁʺ ˁˎˁ˂ˇ˒ˇˊʾʰ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʷ˄ˍˇ˄ʰ ˒ʰʽ˄ˈ˃ʶ˄ʰΦ ʅˍʽˌ 

ˉʶˊʽˇ˔ʷˌ ˉˇˎ ʶˉʽˁˊʰˍʶʾ ˇˊʽʸˈ˄ˍʽʰ ˋˏʴˁ˂ʽˋʹ ˁʰʽ ʻʶˍʽˁʺ ˁʰˍʰˁˈˊˎ˒ʹ ʲʰʻ˃ʾʵʰ ˋ˔ʶˍʽˁˇˏ 

ˋˍˊˇʲʽ˂ʽˋ˃ˇˏ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ʰ˄ˇʵʽˁʷˌ ˁʰˍʰˁˈˊˎ˒ʶˌ ˁʽ˄ʺˋʶʽˌ ˍˇˎ ʰʷˊʰ όHolton, 1992; Pytharoulis et 

alΦΣ нлмсύΦ ɶ ˏˉʰˊ˅ʹ ʰˎ˂˗˄ʰ ˋˎ˄ʵˎʰˋˍʽˁʱ ˃ʶ ˍʹ ˋˏʴˁ˂ʽˋʹ ˋˍʰ рлл hPa ˉˊˇˁʰ˂ˇˏ˄ ˁʰˍʰˁˈˊˎ˒ʶˌ 

ˍʰ˔ˏˍʹˍʶˌ ˉˇˎ ˒ˍʱ˄ˇˎ˄ ʷ˖ˌ ор cm/sec (Doswell and Bosart, 2001). 

      ʇˉʱˊ˔ˇˎ˄ ʵˏˇ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˎˊˇʵˇˍʺˋˇˎ˄ ˍʹ˄ ˁˎˁ˂ˇʴʷ˄ʶˋʹ ˋˍˇ ɹˈ˄ʽˇ ˁʰʽ ɮʽʴʰʾˇ 

ʃʷ˂ʰʴˇˌΦ ɶ ˉˊ˗ˍʹ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ʰˎ˂˗˄ʶˌ ˉˇˎ ˉʶˊ˄ʱ˄ʶ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɳˎˊ˗ˉʹ ˁʰʽ 

ˁʰˍʰ˂ʺʴˇˎ˄ ˉʱ˄˖ ʰˉˈ ˍʰ ʻʶˊ˃ˈˍʶˊʰ ˏʵʰˍʰ ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁʺˌ ɾʶˋˇʴʶʾˇˎΦ ɶ ʵʶˏˍʶˊʹ 

ʰ˒ˇˊʱ ˁˎˁ˂˖˄ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ʰˉˈ ˍˇ˄ ˁˈ˂ˉˇ ˍʹˌ ɱʷ˄ˇʲʰˌ ʺ ˍʹ ˄ˈˍʽʰ ɹˍʰ˂ʾʰΣ ˍʰ ˇˉˇʾʰ ˁʰʻ˗ˌ 

˃ʶˍʰˍˇˉʾʸˇ˄ˍʰʽ ʰ˄ʰˍˇ˂ʽˁʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ʶ˄ʽˋ˔ˏˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˏˉʰˊ˅ʹ ˁʱˉˇʽˇˎ ʰˎ˂˗˄ʰ 

(Prezerakos and Flocas, 1996). 

      ʅʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˔ʰ˃ʹ˂˗˄ ˉʰʾʸʶʽ ʹ ʶˉʾʵˊʰˋʹ ˍˇˎ ʰʶˊˇ˔ʶʽ˃ʱˊˊˇˎΦ ɲˏˇ 

ʰʶˊˇ˔ʶʾ˃ʰˊˊˇʽ ʶʾ˄ʰʽ ʰˎˍˇʾ ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍˇ˄ ˁʰʻˇˊʽˋ˃ˈ ˍʹˌ ˋˎ˄ˇˉˍʽˁʺˌ ˁʰˍʱˋˍʰˋʹˌ ʴʽʰ ˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˇ ˎˉˇˍˊˇˉʽˁˈˌ ˁʰʽ ˇ ˉˇ˂ʽˁˈˌΦ ɾʾʰ ʻʷˋʹ ˍ˖˄ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄ ˉˇˎ ʶˎ˄ˇʶʾ ˍʹ˄ 

ˁˎˁ˂ˇʴʷ˄ʶˋʹ ˇ˄ˇ˃ʱʸʶˍʰʽ ζˁ˂ʶʾʵ˖˃ʰ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄η όʅ˔ʺ˃ʰ мΦпύΦ ʅˍʹ˄ ʶʾˋˇʵˇ όʷ˅ˇʵˇύ ˍˇˎ 

ˉˇ˂ʽˁˇˏ όˎˉˇˍˊˇˉʽˁˇˏύ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ʻʶˊ˃ʽˁʱ ʶʴˁʱˊˋʽʰ ˁˎˁ˂ˇ˒ˇˊʾʰΦ ɶ ˁˎˁ˂ˇ˒ˇˊʾʰ ˍ˖˄ ʵˏˇ 

ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄ ˋˍˇ ˋʹ˃ʶʾˇ ˍˇ˃ʺˌ ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ˄ ˇˊʽʸˈ˄ˍʽʰ ʰˉˈˁ˂ʽˋʹ ˁʰʽ ˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˃ʱʸʰˌ 

ʰˉˈ ˍʹ ˋˍʺ˂ʹ ˍˇˎ ˔ʰ˃ʹ˂ˇˏΦ ɾʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˉʰˊʰˍʹˊʶʾˍʰʽ ʲʱʻˎ˄ˋʹ ˍˇˎ ˔ʰ˃ʹ˂ˇˏ ˁʰʽ 

ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΦ 

      ɲʽʱ˒ˇˊˇʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʺˋʶʽ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄ 

ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʷ˄ˍˇ˄˖˄ ʰ˄ˇʵʽˁ˗˄ ˊʶˎ˃ʱˍ˖˄ όHakim and Uccellini, 1992; Cox et al., 2004). ʁ 

ɾˉˊʾˁʰˌ όнллсύ ʷʵʶʽ˅ʶ ˍʹ ˋʹ˃ʰˋʾʰ ˍˇˎ ζˁ˂ʶʽʵ˗˃ʰˍˇˌη ˍ˖˄ ʵˏˇ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄ ˋˍʹ˄ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʲˈ˃ʲʰ ˍˇˎ ɹʰ˄ˇˎʰˊʾˇˎ нллп ˋˍʹ˄ ɮ˄ʰˍˇ˂ʽˁʺ ɾʶˋˈʴʶʽˇΦ ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˉ˖ˌ 

ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʷˁ˂ˎˋʹˌ ˂ʰ˄ʻʱ˄ˇˎˋʰˌ ʻʶˊ˃ˈˍʹˍʰˌ ˁʰˍʱ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˋˎ˃ˉˏˁ˄˖ˋʹˌ ˍ˖˄ ˎʵˊʰˍ˃˗˄Σ 

ʶ˄ʽˋ˔ˏˇ˄ˍʰʽ ˇʽ ʰ˄ˇʵʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˁʰˍʱ ˍʹ˄ ʷ˅ˇʵˇ ˍˇˎ ʶ˄ˈˌ ʰʶˊˇ˔ʶʽ˃ʱˊˊˇˎ ˁʰʽ ˍʹˌ ʶʽˋˈʵˇˎ ˍˇˎ 

ʱ˂˂ˇˎΣ ˔˖ˊʾˌ ʰ˂˂ʰʴʺ ˋˍʽˌ ˁʰʻˇʵʽˁʷˌ ˁʽ˄ʺˋʶʽˌΦ ʅˍˇ ʅ˔ʺ˃ʰ мΦр ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ˃ʾʰ ˍʷˍˇʽʰ ˁʰˍʱˋˍʰˋʹ 

ˍˇˎ ʰ˄ˇʵʽˁˇˏ ˁ˂ʱʵˇˎ ˍ˖˄ ˁʰˍʰˁˈˊˎ˒˖˄ ˁˎˁ˂ˇ˒ˇˊʽ˗˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄Φ 
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ʅ˔ʺ˃ʰ мΦпΥ ʆˊʽˋʵʽʱˋˍʰˍʹ ʰˉʶʽˁˈ˄ʽˋʹ ζˁ˂ʶʽʵ˗˃ʰˍˇˌη ˎˉˇˍˊˇˉʽˁˇˏ ˁʰʽ ˉˇ˂ʽˁˇˏ ʰʶˊˇ˔ʶʽ˃ʱˊˊˇˎ ό¦ŎŎŜƭƭƛƴƛ ŀƴŘ YƻŎƛƴΣ 
1987). 

ʅ˔ʺ˃ʰ мΦрΥ ɳʴˁʱˊˋʽʶˌ ˁ˂ʶʽʵ˖˃ʷ˄ʶˌ ˁˎˁ˂ˇ˒ˇˊʾʶˌ ʰʶˊˇ˔ʶʽ˃ʱˊˊ˖˄ όʰύ ˔˖ˊʾˌ ˁʰʽ όʲύ ˃ʶ ʵʽʰʲʰˍʽˁʺ ʻʷˊ˃ʰ˄ˋʹΦ ʆʰ ʲʷ˂ʹ 
ˎˉˇʵʹ˂˗˄ˇˎ˄ ˍʹ˄ ˁʰˍʰˁˈˊˎ˒ʹ ˁˎˁ˂ˇ˒ˇˊʾʰ ˁʰʽ ˇʽ ʴˊʰ˃˃ʷˌ ˍʹ ʵˎ˄ʰ˃ʽˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ό¦ŎŎŜƭƭƛƴƛ ŀƴŘ YƻŎƛƴΣ мфутύΦ 
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мΦо ɳˉʾʵˊʰˋʹ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʻʱ˂ʰˋˋʰˌ 

      ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ʷ˄ʰ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ˋʹ˃ʰˋʾʰ ˍ˖˄ 
ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˋˍˇ˄ ˁʰʽˊˈ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰ όPytharoulis, 2018; Stathopoulos et al., нлнлύΦ ɴ˔ʶʽ 

ʵʶʽ˔ʻʶʾ ˈˍʽ ˇʽ ʰˊʽʻ˃ʹˍʽˁʷˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ʶ˄ˈˌ ʲʰˊˇ˃ʶˍˊʽˁˇˏ ˔ʰ˃ʹ˂ˇˏ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶˎʰʽˋʻʹˋʾʰ 

ˋˍˇ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ˍˊˈˉˇ ˇˊʽˋ˃ˇˏ ˍ˖˄ ɳɸɸΣ ʵʹ˂ʰʵʺ ʰ˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʺ 

ʰˉˈ ʵʶʵˇ˃ʷ˄ʰ ʶˉʰ˄ʰ˄ʱ˂ˎˋʹˌ όYamamoto and Hirose нллтύΦ ɳˉʾˋʹˌΣ ˇʽ Katsafados et al. (2011) 

ʷʵʶʽ˅ʰ˄ ˈˍʽ ˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ʶʾ˔ʰ˄ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎ ˎʶˍˇˏ ˋˍˇ 

˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺˌ ζʲˈ˃ʲʰˌη ˉˇˎ ʷˉ˂ʹ˅ʶ ˍˇ ɮʽʴʰʾˇ ʃʷ˂ʰʴˇˌ ˋˍʽˌ нм-нн ɹʰ˄ˇˎʰˊʾˇˎ 

2004.  

      ɾʶ ʲʱˋʹ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ˉʰˊʱʴˊʰ˒ˇΣ ʶ˅ʱʴʶˍʰʽ ʶˏˁˇ˂ʰ ˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˇʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ 

ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʻʱ˂ʰˋˋʰˌ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˁʰʽˊʽˁ˗˄ 

ˋˎˋˍʹ˃ʱˍ˖˄Φ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ʹ ʶˎʰʽˋʻʹˋʾʰ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 

ζɾˉɦ˂˂ˇˌη ˋˍʽˌ ɳɸɸΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˍˇ ʶˉʶʽˋˈʵʽˇ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁʰʽ ʶˁʵʹ˂˗ʻʹˁʶ ˋʶ ˉʶˊʽˇ˔ʷˌ ˉˇˎ 

ˉʶˊʽʲʱ˂˂ˇ˄ˍʰʽ ʰˉˈ ʻʱ˂ʰˋˋʰΦ ʁ ʲʰˋʽˁˈˍʶˊˇˌ ˈ˃˖ˌ ˂ˈʴˇˌ ˉˇˎ ʻʰ ʶ˅ʶˍʰˋˍʶʾ ʹ ʶˎʰʽˋʻʹˋʾʰ ˋʶ ʰˎˍˈ˄ 

ˍˇ˄ ˉʰˊʱʴˇ˄ˍʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʽˌ ˎ˕ʹ˂ˈˍʶˊʶˌ ɳɸɸ ˍʽˌ ʹ˃ʷˊʶˌ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎΦ 

      ʃʰ˂ʰʽˈˍʶˊʶˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʶ˅ʶˍʱˋʶʽ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍ˖˄ ɳɸɸ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ɾʶˋˇʴʶʽʰˁ˗˄ 

ɼˎˁ˂˗˄˖˄Φ ʁʽ Reed et alΦ όнллмύ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇʽ ʰ˄˖˃ʰ˂ʾʶˌ ɳɸɸ ʶʾ˔ʰ˄ ʰ˃ʶ˂ʹˍʷʰ ʶˉʾʵˊʰˋʹ ˋˍˇ˄ 

ˁˎˁ˂˗˄ʰ ˍˇˎ ɹʰ˄ˇˎʰˊʾˇˎ мфунΦ ɯ˂˂ʹ ʷˊʶˎ˄ʰ ʷʵʶʽ˅ʶ ˈˍʽ ʰ˄ ˇʽ ɳɸɸ ʺˍʰ˄ ˕ˎ˔ˊˈˍʶˊʶˌΣ ˍˈˍʶ ˇ 

ˁˎˁ˂˗˄ʰˌ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ˍˇˎ мффс ʻʰ ʺˍʰ˄ ʰˋʻʶ˄ʷˋˍʶˊˇˌ ˁʰʽ ˃ʶ ˁʰʻˎˋˍʶˊʹ˃ʷ˄ʹ ʰ˄ʱˉˍˎ˅ʹ 

(Homar et alΦ нллоύΦ ɳˉʾˋʹˌΣ ˇʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˊˇʷˌ ʰˋˁˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˉˇˊʶʾʰ ˁʰʽ 

ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍˇˎ ˁʱʻʶ ˁˎˁ˂˗˄ʰ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ˁʱˍ˖ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʰ˄ʰˉˍˏˋˋʶˍʰʽ όTous 

et al. 2013). 

      ɴ˔ʶʽ ˉˊˇˍʰʻʶʾ ˈˍʽ ˃ˈ˄ˇ ʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ όˁʰʽ ˈ˔ʽ ʱ˂˂ʶˌ ˉʰˊʱ˃ʶˍˊˇʽ ˈˉ˖ˌ 

ʹ ʷ˄ˍʰˋʹύ ʶʾ˄ʰʽ ʶˎʰʾˋʻʹˍʹ ˋˍʽˌ ʰ˂˂ʰʴʷˌ ˍ˖˄ ɳɸɸ ˋʶ ˁʱˉˇʽʰ ˋˎˋˍʺ˃ʰˍʰΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋˍʹ˄ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʲˈ˃ʲʰ ˍˇ˄ ɹʰ˄ˇˎʱˊʽˇ ˍˇˎ нллп όKatsafados et al., нлммύΦ ɳˉʾˋʹˌΣ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ 

ˇʽ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ˊˇʷˌ ʵʶ˄ ʷˉʰʽ˅ʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺˌ ʲˈ˃ʲʰˌ 

(Lagouvardos et al., 2007ύΦ ɱʽʰ ˍˇ˄ ɾʶˋˇʴʶʽʰˁˈ ˁˎˁ˂˗˄ʰ ˉˇˎ ʷˉ˂ʹ˅ʶ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɾʶˋˈʴʶʽˇ ˋˍʽˌ 

тκммκнлмп ˉˊˇˋˇ˃ˇʽ˗ʻʹˁʶ ʷ˄ʰˌ ʰˋʻʶ˄ʷˋˍʶˊˇˌ ˁˎˁ˂˗˄ʰˌ ˈˍʰ˄ ʶ˄ˋ˖˃ʰˍ˗ʻʹˁʰ˄ ˕ˎ˔ˊʷˌ 

ʰ˄˖˃ʰ˂ʾʶˌ ɳɸɸ όPytharoulis 2018aύΦ ʁʽ ɳɸɸ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ˃ʶ 

ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌΦ ɶ ʰ˂˂ʰʴʺ ˍ˖˄ ɳɸɸ ˃ˉˇˊʶʾ ˄ʰ ˃ʶˍʰʲʱ˂ʶʽ ˍʽˌ ʰ˄ˇʵʽˁʷˌ ˁʰˍʰˁˈˊˎ˒ʶˌ ˁʽ˄ʺˋʶʽˌΣ 

ˍʹ˄ ˎʴˊʰˋʾʰ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˁʰʽ ˍʹ˄ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ ɮˎˍˈ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ, 

ʶʽʵʽˁʱ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ɳɸɸΣ ˇʽ ˇˉˇʾʶˌ 

ˉˊˇˁˏˉˍˇˎ˄ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌΣ ʶ˅ʱʴˇ˄ˍʰˌ ˃ʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ˔ˊʺˋʽ˃ʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ 

      ɳʽʵʽˁˈˍʶˊʰΣ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˃ʶ˂ʷˍʶˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍ˖˄ ɳɸɸ 

ˋˍʰ ˔ʰ˃ʹ˂ʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎ όMiglietta et al., 2011; Pytharoulis, 2018a; Varlas et al., 2023; 

ɲʹ˃ʹˍˊʽʱʵˇˎΣ нлноύΣ ʶ˄˗ ʶ˂ʱ˔ʽˋˍʶˌ ʶʾ˄ʰʽ ʶˁʶʾ˄ʶˌ ˉˇˎ ʰ˒ˇˊˇˏ˄ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 

ʵʶʵˇ˃ʷ˄˖˄ ɳɸɸ ˋˍʽˌ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ όPytharoulis, 2018b; Stathopoulos et al., 2020; 

Katsafados et alΦΣ нлммύΦ ʁ Pytharoulis (2018bύ ʵʽʶˊʶˏ˄ʹˋʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ɳɸɸ ˋˍʹ˄ 

ʶ˅ʷ˂ʽ˅ʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ ˋˍʽˌ мрκтκнлмпΣ ʶˋˍʽʱʸˇ˄ˍʰˌ ˋˍʹ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʽ ˋˍʹ˄ ˁʶˊʰˎ˄ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΦ ʁʽ Stathopoulos et alΦ όнлнлύ ˃ʶ˂ʷˍʹˋʰ˄ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ʵʾ˄ˇˎ˄ ˍʰ ˃ˇ˄ˍʷ˂ʰ ˁʰˍʱ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˊʽ˗˄ ˃ʶˋˇʴʶʽʰˁ˗˄ ˁˎˁ˂˗˄˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌ ɳɸɸΦ ʃʰˊˈ˃ˇʽʰ ʰ˄ʱ˂ˎˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˁʰʽ ʰˉˈ ˍˇˎˌ 
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Katsafados et alΦ όнлммύΣ ˇʽ ˇˉˇʾˇʽ ʵʽʶˊʶˏ˄ʹˋʰ˄ ˍʹ˄ ʶˎʰʽˋʻʹˋʾʰ ˍʹˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺˌ ʲˈ˃ʲʰˌΣ ˉˇˎ 

ʷ˂ʰʲʶ ˔˗ˊʰ ˋˍʽˌ нм-ннκмκнллп ˋˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰΣ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ˉʹʴʷˌ ɳɸɸΦ ʆʷ˂ˇˌΣ ˇʽ Miglietta 

et alΦ όнлммύ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋʰ˄ ˇˊʽˋ˃ʷ˄ʶˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍˇˎ ˃ʶˋˇʴʶʽʰˁˇˏ ˁˎˁ˂˗˄ʰ ˉˇˎ ʷˉ˂ʹ˅ʶ 

ˍʹ˄ ɿɮ ɹˍʰ˂ʾʰ ˋˍʽˌ нсκфκнллсΣ ʰ˂˂ʱʸˇ˄ˍʰˌ ˋˎˋˍʹ˃ʰˍʽˁʱ ˃ˈ˄ˇ ˍʽˌ ɳɸɸ ό˃ʶ ˔ˊʺˋʹ ˍʶ˔˄ʹˍ˗˄ 

ʰ˄˖˃ʰ˂ʽ˗˄ύ ˁ ʰʽ ˁˊʰˍ˗˄ˍʰˌ ʾʵʽʶˌ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌΦ 

      ʆˇ ʶˉʶʽˋˈʵʽˇ ʽˋ˔ˎˊʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ ˋˍʽˌ мр ɹˇˎ˂ʾˇˎ нлмп 

ˉˊˇˋˇ˃ˇʽ˗ʻʹˁʶ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˎʰʽˋʻʹˋʾʰ ˍˇˎ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸΣ ˍʰ ˇˉˇʾʰ ʶˉʹˊʷʰˋʰ˄ 

ˍʹ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˁʰʽ ˍʹˌ ˁʶˊʰˎ˄ʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ όPytharoulis, 2018b). 

ɱʽʰ ˍ hˉʶʽˊʱ˃ʰˍʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇ ̔ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ɳɸɸ ˍˇˎ NCEP (National Centers for 

Environmental Predictions), ̱ˇˎ ECMWF (European Center for Medium-Range Weather Forecasts) 

ˁʰʽ ˍʹˌ NASA/JPL (National Aeronautics and Space Administration / Jet Propulsion Laboratory). ʁʽ 

ɳɸɸ ˍˇˎ ECMWF (NASAύ ʺˍʰ˄ ʻʶˊ˃ˈˍʶˊʶˌ ʰˉˈ ʰˎˍʷˌ ˍˇˎ NCEP ˁ ʰˍʱ ˉʶˊʾˉˇˎ мϲC-1.рϲC (1.рϲC-нϲC) 

ˋˍˇ˄ ɸʶˊ˃ʰʿˁˈ ɼˈ˂ˉˇΣ ˈˉˇˎ ˋʹ˃ʶʽ˗ʻʹˁʶ ʹ ʶ˄ˍˇ˄ˈˍʶˊʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ 

˃ʷˊˇˌ ˍ˖˄ ˁʶˊʰˎ˄˗˄ όʅ˔ʺ˃ʰ мΦсύΦ ɳˉʾˋʹˌΣ ˈ˂ʰ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ˉˊˇˋˇ˃ˇʾ˖ˋʰ˄ ˎ˕ʹ˂ʱ ˉˇˋʱ ˎʶˍˇˏ ˃ʶ 

ˍʽ˃ʺ Ҕпл mm ˋʁ  ʵʽʱˋˍʹ˃ʰ ˃ʾʰˌ ʹ˃ʷˊʰˌΦ ʁ ʽˋ˔ˎˊˈˍʶˊˇˌ ˎʶˍˈˌ ˃ʶ ˉʱ˄˖ ʰˉˈ млл mm ˋʶ нп ˗ˊʶˌ 

ˋˍˇ˄ ɸʶˊ˃ʰʿˁˈ ɼˈ˂ˉˇ ˁʰʽ ˋˍʹ ʋʰ˂ˁʽʵʽˁʺ ˉˊˇˋˇ˃ˇʽ˗ʻʹˁʶ ʰˉˈ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˍʹˌ NASAΣ ˍʰ ˇˉˇʾʰ 

ˉʰˊˇˎˋʾʰˋʰ˄ ˁʰʽ ˍʽˌ ˎ˕ʹ˂ˈˍʶˊʶˌ ɳɸɸ όʅ˔ʺ˃ʰ мΦтύΦ ʆʷ˂ˇˌΣ ˍˇ ˉʶʾˊʰ˃ʰ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ 

ECMWF ˋʹ˃ʶʾ˖ˋʶ ˁʰ˂ˏˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˖ˌ ˉˊˇˌ ˍʹ˄ ˔˖ˊʽˁʺ ˁʰˍʰ˄ˇ˃ʺ ˍˇˎ ˎʶˍˇˏ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʰ ʱ˂˂ʰ ʵˏˇ ˉʶʽˊʱ˃ʰˍʰ όPytharoulis, 2018b). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʅ˔ʺ˃ʰ мΦсΥ ɳˉʽ˒ʰ˄ʶʽʰˁʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˍʹˌ ʻʱ˂ʰˋˋʰˌ όɳɸɸύ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɸʶˊ˃ʰʿˁˇˏ ɼˈ˂ˉˇˎ ʴʽʰ ˍʽˌ ʲʱˋʶʽˌ 
ʵʶʵˇ˃ʷ˄˖˄ όŀύ b/9tΣ όōύ 9/a²C ˁʰʽ όŎύ b!{! ʰˉˈ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ˍˇˎ ²wC ˃ʶ ʰˊ˔ʽˁˇˉˇʾʹˋʹ ˋˍʽˌ мпκтκнлмп 12 UTC 
(Pytharoulis, 2018b). 
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      ʅˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ Stathopoulos et alΦ όнлнлύ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇʽ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ɳɸɸ Real 

Time Global (RTGύ ˍˇˎ NCEP, Operational SST and Sea Ice Ocean Analysis (OSTIAύ ˁʰʽ Nucleus for 

European Modeling of the Ocean (NEMOύΣ ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ʶˎˊʶʾʰ ʶ˒ʰˊ˃ˇʴʺΦ ɮ˄ʰ˂ˏʻʹˁʰ˄ ˍˊʶʽˌ 

˃ʶˋˇʴʶʽʰˁˇʾ ˁˎˁ˂˗˄ʶˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ Trixi (26/10/2016-1/11/2016), Numa (15-20/11/2017) 

ˁʰʽ Zorbas (27-олκфκнлмуύΦ ʁʽ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋˍʽˌ 

˔˖ˊˇ˔ˊˇ˄ʽˁʷˌ ʰˉˇˁ˂ʾˋʶʽˌ ˍ˖˄ ɳɸɸΣ ˁʰʻ˗ˌ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʽˌ 

˃ʷʴʽˋˍʶˌκʶ˂ʱ˔ʽˋˍʶˌ ˍʽ˃ʷˌΦ ʁʽ ʰˉˇˁ˂ʾˋʶʽˌ ɳɸɸ ʵʶ˄ ʵʽʰ˒ˇˊˇˉˇʾʹˋʰ˄ ʽʵʽʰʾˍʶˊʰ ˍʽˌ ʵʽʰʵˊˇ˃ʷˌ ˍ˖˄ 

ˁˎˁ˂˗˄˖˄Σ ˍʹ˄ ʷ˄ˍʰˋʹ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʰ˄ʷ˃ˇˎΦ ɮʽˋʻʹˍʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ʶˉʽ˒ʰ˄ʶʽʰˁʺ 

ˉʾʶˋʹ ʶ˃˒ʱ˄ʽˋʰ˄ ˇʽ ˁˎˁ˂˗˄ʶˌ Trixi ˁ ʰʽ ZorbasΣ ʶ˄˗ ˇ Numa ɻ ʶ˄ ʷʵ˖ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

όʅ˔ʺ˃ʰ мΦуύΦ ʆʰ ˉˊˇʿˈ˄ˍʰ RTG ̋ ˍʰ˄ ˉʽˇ ʶˎʰʾˋʻʹˍʰ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍˊˇˉʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˋˍˇˎˌ 

ˁˎˁ˂˗˄ʶˌ Trixi ˁʰʽ Zorbas (Stathopoulos et alΦ нлнлύΦ ɳˉʾˋʹˌΣ ʹ ˉʹʴʺ RTG ˉʰˊˇˎˋʾʰˋʶ ʻʶˊ˃ˈˍʶˊʶˌ 

ɳɸɸ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʽˌ ˉʹʴʷˌ OSTIA ˁ ʰʽ NEMOΦ ʁʽ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ʲˊʷʻʹˁʰ˄ ̀ ˍˇ˄ ˎʶˍˈ ̱ ˈˋˇ 

˔˖ˊʽˁʱ ˈˋˇ ˁʰʽ ˋˍʹ˄ ʷ˄ˍʰˋʹ ˍ˖˄ ˁˎˁ˂˗˄˖˄Φ ʁʽ ʻʶˊ˃ˈˍʶˊʶˌ ɳɸɸ ˉˇˎ ˉʰˊˇˎˋʾʰˋʰ˄ ˍʰ ˉˊˇʿˈ˄ˍʰ 

RTG ˉʰˊʶʾ˔ʰ˄ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˎʵˊʰˍ˃˗˄ ˋˍʰ ˁˎˁ˂˖˄ʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˎ˕ʹ˂ʱ 

ˉˇˋʱ ˎʶˍˇˏΦ ʆʷ˂ˇˌΣ ˃ʽˁˊˈˍʶˊʰ ˉˇˋʱ ˎʶˍˇˏ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʰˉˈ ˍʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ 

ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʵˇˊˎ˒ˇˊʽˁʱ ˉˊˇʿˈ˄ˍʰ όStathopoulos et al. 2020). 

ʅ˔ʺ˃ʰ мΦтΥ ɮʻˊˇʽˋˍʽˁˈˌ ˎʶˍˈˌ όƳƳύ όŀύ ʰˉˈ ʶˁˍʾ˃ʹˋʹ ˊʰ˄ˍʱˊ ˁʰʽ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ²wC-!w² ˍ˖˄ 
ʵʶʵˇ˃ʷ˄˖˄ όōύ b/9tψ{{¢Σ όŎύ 9/a²Cψ{{¢ ˁʰʽ όŘύ b!{!ψ{{¢ ʰˉˈ ˍʽˌ мпκт/2014 му ¦¢/ ʷ˖ˌ ˍʽˌ мрκт/2014 18 UTC 
(Pytharoulis, 2018b). 
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      ʁʽ Katsafados et alΦ όнлммύ ˃ʶ˂ʷˍʹˋʰ˄ ˍʹ˄ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ζʲˈ˃ʲʰη ˉˇˎ ʷ˂ʰʲʶ ˔˗ˊʰ ˋˍʽˌ нм-

ннκмκнллп ˖ˌ ˉˊˇˌ ˍʹ˄ ʶˎʰʽˋʻʹˋʾʰ ˍˇˎ ˋʶ ʵʽʱ˒ˇˊʰ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸΦ ɮˎˍˈ ˍ ̌ʷ˄ˍˇ˄ˇ ˔ʰ˃ʹ˂ˈ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˋʶ ʻʰ˂ʱˋˋʽˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ʶˉʹˊʷʰˋʶ ˍʽˌ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ɮʽʴʰʾˇˎΦ ʆʰ 

ˉʶʽˊʱ˃ʰˍʰ ˉˇˎ ʵʽʶ˄ʶˊʴʺʻʹˁʰ˄ ʶʾ˔ʰ˄ ˍʽˌ ʾʵʽʶˌ ʰˊ˔ʽˁʷˌ ˁʰʽ ˇˊʽʰˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ʰ˂˂ʱ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ɳɸɸΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉʷ˄ˍʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋˏ˄ˇ˂ʰ ʵʶʵˇ˃ʷ˄˖˄ ɳɸɸ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰ˄ʰ˂ˏˋʶʽˌ 

ˍˇˎ ECMWFΣ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˍˏˉˇˎ AVHRR (Advanced Very High Resolution Radiometer), 

ʵʶʵˇ˃ʷ˄ʰ re-analysis GOS (Gruppo di Oceanographia da SatelliteύΣ ˃ʹ˄ʽʰʾʰ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʱ 

ʵʶʵˇ˃ʷ˄ʰ ол ʶˍ˗˄ όмфтм-2000) ClimOI (Optimum Interpolationύ ˁʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʶˌ ˍʶ˔˄ʹˍʷˌ 

ʰ˄˖˃ʰ˂ʾʶˌ ɳɸɸ (Artificially constructed SSTύ ˃ʶ ˍʽ˃ʷˌ Ҍо ɼΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˍʶˋˋʱˊ˖˄ 

ˉˊ˗ˍ˖˄ ˉʹʴ˗˄ ɳɸɸ ˉʰˊʺʴʰʴʰ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʽʷˋʶʽˌ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˃ʶ ʵʽʰ˒ˇˊʷˌ 

˃ʶˍʰ˅ˏ л.м ʷ˖ˌ л.8 hPa (Katsafados et alΦΣ нлммύΦ ɶ ʵʽʰʵˊˇ˃ʺ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˉʰˊʷ˃ʶʽ˄ʶ ˋ˔ʶʵˈ˄ 

ʾʵʽʰ ˁʰʽ ˋˍʽˌ ˍʷˋˋʶˊʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌΦ ʆˇ ˉʶʾˊʰ˃ʰ ˃ʶ ˍʰ ˍʶ˔˄ʹˍʱ ʵʶʵˇ˃ʷ˄ʰ ˉˊˇˁʱ˂ʶˋʶ ʽˋ˔ˎˊˈˍʶˊʶˌ 

ʰ˄ˇʵʽˁʷˌ ˊˇʷˌ ˂ʰ˄ʻʱ˄ˇˎˋʰˌ ʻʶˊ˃ˈˍʹˍʰˌ ˃ʶ ʵʽʰ˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˉˈ олл W/m2 ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 

ˉʶʾˊʰ˃ʰ ECMWF ˁʰʽ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˁʰˍʱ м.5 hPa ˔ʰ˃ʹ˂ˈˍʶˊʹ όʅ˔ʺ˃ʰ мΦфύΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʶʾ˄ʰʽ ˇʽ ˔˖ˊˇ˔ˊˇ˄ʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ̱ ˇˎ ˎʶˍˇˏ ̀ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ 

ˉʶʽˊʰ˃ʱˍ˖˄Φ ɶ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷʵʶʽ˅ʶ ˎˉʶˊʶˁˍʾ˃ʹˋʹ ˍʹˌ ˉʾʶˋʹˌ ˁʰʽ ˍˇˎ ʰ˄ʷ˃ˇˎ ˋˍʰ мл m, 

ˁʰʻ˗ˌ ˁʰʽ ˎˉˇʶˁˍʾ˃ʹˋʹ ˍˇˎ ˎʶˍˇˏ ˋʶ ˁʰˍ˗˒˂ʽʰ ˃ʶʴʱ˂ʹˌ ˊʰʴʵʰʽˈˍʹˍʰˌ όҔу mm/6 hrύ ˋʶ ˈ˂ʰ ˍʰ 

ˉʶʽˊʱ˃ʰˍʰΦ ʆʷ˂ˇˌΣ ˇʽ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˍ˖˄ ECMWF ˁʰʽ ClimOi ˋʹ˃ʶʾ˖ˋʰ˄ ʶ˂ʰ˒ˊ˗ˌ ˁʰ˂ˏˍʶˊʰ ˋˁˇˊ 

ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˉʶʾˊʰ˃ʰ AVHRR (Katsafados et al., 2011).  

ʅ˔ʺ˃ʰ мΦуΥ ɲʽʰʵˊˇ˃ʷˌ ˍ˖˄ ˁˎˁ˂˗˄˖˄ ˋˍʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ w¢D-sst, NEMO-ǎǎǘ ˁʰʽ h{¢L!-ǎǎǘ ˃ʶ ʲʱˋʹ ˍʽˌ с˖ˊʶˌ 
ʰ˄ʰ˂ˏˋʶʽˌ a{[t όaŜŀƴ {Ŝŀ [ŜǾŜƭ tǊŜǎǎǳǊŜύ ˁʰʽ ˍʹˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ a{[t ʴʽʰ ˍˇˎˌ ˁˎˁ˂˗˄ʶˌ όŀм-2) Trixi, (b1-нύ bǳƳŀ ˁʰʽ 
(c1-2) Zorba (Stathopoulos et al., 2020). 
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      ʁʽ ˉʰˊʰˉʱ˄˖ ˍˊʶʽˌ ˃ʶ˂ʷˍʶˌ ʰˉˇˍʶ˂ˇˏ˄ ˃ʾʰ ˉˊ˗ˍʹ ˉˊˇˋʷʴʴʽˋʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 
ʷ˔ˇˎ˄ ˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ˋˍʰ ʲʰˊˇ˃ʶˍˊʽˁʱ ˔ʰ˃ʹ˂ʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎΦ ɮˉˈ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˋˍʽˌ ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʶˌ ʶˊʴʰˋʾʶˌΣ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʵʽʰ˒ˇˊʷˌ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˉʹʴ˗˄ ɳɸɸΣ ˈˉ˖ˌ 

ˋˍʹ˄ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˁʰʽ ˋˍˇ˄ ˎʶˍˈΦ ʅˎ˄ʶˉ˗ˌΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʹʻˇˏ˄ ʶˉʽˉ˂ʷˇ˄ ˃ʶ˂ʷˍʶˌ ʶˎʰʽˋʻʹˋʾʰˌ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ɳɸɸ ˋʶ ˁˎˁ˂˖˄ʽˁʱ 

ˋˎ ˋˍʺ˃ʰˍʰΣ ˗ˋˍʶ ˄ʰ ʶ˅ʰ˔ʻˇˏ˄ ˉʽˇ ˔ˊʺˋʽ˃ʰ ˁʰʽ ʰ˅ʽˈˉʽˋˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ 

ʶˉʽ˂ʷ˔ʻʹˁʶ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˄ʰ ʵˇʻʶʾ ʷ˃˒ʰˋʹ ˋˍʹ˄ ʶˉʾʵˊʰˋʹ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˇʽ 

ʵʽʱ˒ˇˊʶˌ ˉʹʴʷˌ ɳɸɸ ˋˍˇ ˎˉˈ ˃ʶ˂ʷˍʹ ʶˉʶʽˋˈʵʽˇ ʷ˄ˍˇ˄ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌΦ 

 

 

 

 

 

 

 

 

 

 

 

ʅ˔ʺ˃ʰ мΦфΥ ɲʽʰ˒ˇˊʷˌ ˊˇ˗˄ ˂ʰ˄ʻʱ˄ˇˎˋʰˌ ʻʶˊ˃ˈˍʹˍʰˌ ό²κƳнύ ˃ʶˍʰ˅ˏ ˍ˖˄ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ 9/a²C ˁʰʽ !w¢ ˋˍʽˌ 
ннκмκнллп  ло ¦¢/ ˁʰʽ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ όʽˋˇʲʰˊʶʾˌ ʰ˄ʱ п ƘtŀύΦ ʁʽ ˍʽ˃ʷˌ ˋˍˇ ʶˏˊˇˌ ҕрл ²κƳн 
ʷ˔ˇˎ˄ ˂ʶˎˁʺ ˋˁʾʰˋʹ όYŀǘǎŀŦŀŘƻǎ Ŝǘ ŀƭΦΣ нлммύΦ 
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мΦп ɮˊʽʻ˃ʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˉˊˈʴ˄˖ˋʹˌ ²wCπ!w² 

      ʆˇ ʰˊʽʻ˃ʹˍʽˁˈ ʰˍ˃ˇˋ˒ʰʽˊʽˁˈ ˃ˇ˄ˍʷ˂ˇ ˉˊˈʴ˄˖ˋʹˌ ˁʰʽˊˇˏ WRF (Weather Research and 

Forecastingύ ˃ʶ ˍˇ˄ ʵˎ˄ʰ˃ʽˁˈ ˉˎˊʺ˄ʰ ARW (Advanced Research WRFύ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ 

ʶˊʴʰ˂ʶʾˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ʶʾ˄ʰʽ ʷ˄ʰ ˋˏʴ˔ˊˇ˄ˇ ˋˏˋˍʹ˃ʰ ˉˊˈʴ˄˖ˋʹˌκˉˊˇˋˇ˃ˇʾ˖ˋʹˌ ˍ˖˄ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ όWRF-ARW version 4.3; Skamarock et alΦΣ нлнмύΦ ʆˇ WRF-ARW ʶʾ˄ʰʽ 

ˋ˔ʶʵʽʰˋ˃ʷ˄ˇ ˍˈˋˇ ʴʽʰ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ʷˊʶˎ˄ʰ ˁʰʽ ʰˁʰʵʹ˃ʰʿˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˈˋˇ ˁʰʽ ʴʽʰ 

ʶ˒ʰˊ˃ˇʴʷˌ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺˌ ˉˊˈʴ˄˖ˋʹˌΦ ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʵˏˇ ʵˎ˄ʰ˃ʽˁˇˏˌ ˉˎˊʺ˄ʶˌΣ ʷ˄ʰ ˋˏˋˍʹ˃ʰ 

ʰ˒ˇ˃ˇʾ˖ˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʷ˄ʰ ˂ˇʴʽˋ˃ʽˁˈ ˉˇˎ ˎˉˇˋˍʹˊʾʸʶʽ ˉʰˊʱ˂˂ʹ˂ˇˎˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ 

(https://www.mmm.ucar.edu/models/wrf). 

      ʆˇ ˃ˇ˄ˍʷ˂ˇ WRF ʶ˅ˎˉʹˊʶˍʶʾ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʶ˒ʰˊ˃ˇʴ˗˄ ˋʶ ˁ˂ʾ˃ʰˁʶˌ ʰˉˈ 

ʵʶˁʱʵʶˌ ˃ʷˍˊʰ ʷ˖ˌ ˔ʽ˂ʽʱʵʶˌ ˔ʽ˂ʽˈ˃ʶˍˊʰΦ ɶ ˉˊˇˋˉʱʻʶʽʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˅ʶˁʾ˄ʹˋʶ 

ˋˍʰ ˍʷ˂ʹ ˍʹˌ ʵʶˁʰʶˍʾʰˌ ˍˇˎ мффл ˁʰʽ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˖ˌ ˃ʾʰ ˋˎ˂˂ˇʴʽˁʺ ˋˎ˄ʶˊʴʰˋʾʰ ʵʽʰ˒ˈˊ˖˄ 

˒ˇˊʷ˖˄Φ ʁˊʽˋ˃ʷ˄ˇʽ ʰˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ˒ˇˊʶʾˌ  ʶʾ˄ʰʽ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ɮˍ˃ˇˋ˒ʰʽˊʽˁʺˌ ɴˊʶˎ˄ʰˌ 

(NCARύΣ ʹ ɳʻ˄ʽˁʺ ʇˉʹˊʶˋʾʰ ʍˁʶʰ˄˗˄ ˁʰʽ ɮˍ˃ˈˋ˒ʰʽˊʰˌ όNOAAύΣ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ʃˊˇʲ˂ʷ˕ʶ˖˄ όNCEPύ ˁʰʽ ʹ ʃˇ˂ʶ˃ʽˁʺ ɮʶˊˇˉˇˊʾʰ ˍ˖˄ ɶʃɮΦ ʆˇ WRF ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ 

ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˃ʶ ʲʱˋʹ ʶʾˍʶ ˉˊʰʴ˃ʰˍʽˁʷˌ όˉʰˊʰˍʹˊʺˋʶʽˌ ˁʰʽ ʰ˄ʰ˂ˏˋʶʽˌύ ʶʾˍʶ ʶ˅ʽʵʰ˄ʽˁʶˎ˃ʷ˄ʶˌ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ ʆˇ ˃ˇ˄ˍʷ˂ˇ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶʽ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ʶ˅ʶ˂ʾ˅ʶʽˌ ˋˍʹ ˒ˎˋʽˁʺΣ ˋˍʽˌ 

ʰˊʽʻ˃ʹˍʽˁʷˌ ˍʶ˔˄ʽˁʷˌ ˁʰʽ ˋˍʹ˄ ʰ˒ˇ˃ˇʾ˖ˋʹ ʵʶʵˇ˃ʷ˄˖˄Φ ʆˇ WRF ʲˊʾˋˁʶˍʰʽ ˋʶ ʶˉʽ˔ʶʽˊʹˋʽʰˁʺ ˔ˊʺˋʹ 

ʰˉˈ ˍˇ NCEP ˁʰʽ ʱ˂˂ʰ ʶʻ˄ʽˁʱ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˁʷ˄ˍˊʰΣ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˉˊˈʴ˄˖ˋʹˌ ˋʶ 

ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇ ˋʶ ʶˊʴʰˋˍʺˊʽʰΣ ˉʰ˄ʶˉʽˋˍʺ˃ʽʰ ˁʰʽ ʶˍʰʽˊʶʾʶˌΦ  

      ʁ ˁ˗ʵʽˁʰ ̩ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʶʾ˄ʰʽ ˋʶ ʴ˂˗ˋˋʰ Fortran ˁʰʽ ʲʰˋʾʸʶˍʰʽ ˋʶ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ʵʽʰ˒ˇˊʽˁ˗˄ 

ʶ˅ʽˋ˗ˋʶ˖˄ ˃ʶ ˃ʶˊʽˁʷˌ ˉʰˊʰʴ˗ʴˇˎˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ˔ˊˈ˄ˇΣ ˉˇˎ ʷ˔ˇˎ˄ ˖ˌ ˋˍˈ˔ˇ ˍʹ˄ ˉˊˈʴ˄˖ˋʹ ˍʹˌ 

ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰʶˊʾ˖˄ ˃ʰʸ˗˄ ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˇˊ˃ʺˌΣ ˍʹˌ ˃ʱʸʰˌ ˁʰʽ ˍʹˌ 

ʶ˄ʷˊʴʶʽʰˌΦ ɶ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ WRF ˅ʶˁʽ˄ʱʶʽ ʰˉˈ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ˉˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ όWPS) 

ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄Φ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˍˇ WRF ˇ˂ˇˁ˂ʹˊ˗˄ʶʽ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ˃ʶ ʲʱˋʹ ˍʰ 

ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˉʰˊʱ˔ʻʹˁʰ˄ ˋˍˇ ˋˍʱʵʽˇ ˉˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˁʰʽ ˉʰˊʱʴʶʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ʆʷ˂ˇˌΣ ˍˇ 

˃ˇ˄ˍʷ˂ˇ ˁʰˍʰ˂ʺʴʶʽ ˋʶ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ˃ʶˍ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ όPost Processing). 

      ʆˇ ˃ˇ˄ˍʷ˂ˇ WRF ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʶˉʽˍˎ˔˗ˌ ʴʽʰ ˍʹ˄ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ʵʽʰ˒ˈˊ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ 

˖ˌ ˉˊˇˌ ˍʹ˄ ʶˎʰʽˋʻʹˋʾʰ ˍˇˎˌ ˋˍʽˌ ʰ˂˂ʰʴʷˌ ˍʹˌ ˍˇˉˇʴˊʰ˒ʾʰˌΣ ˍ˖˄ ɳɸɸ ˁʰʽ ʱ˂˂˖˄ ˉʰˊʰʴˈ˄ˍ˖˄Φ 

ɴ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʵʽʱ˒ˇˊʶˌ ʷˊʶˎ˄ʶˌ ʲʰˋʽˋ˃ʷ˄ʶˌ ˋʶ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌ ˍˇˎ WRFΦ ɾʾʰ 

ˍʷˍˇʽʰ ˉʶˊʾˉˍ˖ˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʷ˄ˍˇ˄ʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ 

ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˍʹ˄ ˉˈ˂ʹ ˍʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˋˍʽˌ мр ɹˇˎ˂ʾˇˎ нлмпΦ ʆʰ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌ ˉˇˎ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˇ ˎʶˍˈˌ ˁʰʽ ʹ ˁʶˊʰˎ˄ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʶˉʹˊʶʱˋˍʹˁʰ˄ ʰˉˈ ˍʹ˄ 

ˍˇˉˇʴˊʰ˒ʾʰ όPytharoulis et al., 2016). 

      ɴ˄ʰ ʶˉʽˉ˂ʷˇ˄ ˁʰʽˊʽˁˈ ʴʶʴˇ˄ˈˌ ˃ʶ ʶˉʽˍˎ˔ʺ ˔ˊʺˋʹ ˍˇˎ WRF ʰˉˇˍʶ˂ʶʾ ʹ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˍˇˎ 

ɾʶˋˇʴʶʽʰˁˇˏ ˁˎˁ˂˗˄ʰ QendresaΦ ʆˇ ˋˏˋˍʹ˃ʰ ʰˎˍˈ ʶˉʹˊʷʰˋʶ ˍʹ ɾʱ˂ˍʰ ˁʰʽ ˍʹ ʅʽˁʶ˂ʾʰ ˋˍʽˌ т 

ɿˇʶ˃ʲˊʾˇˎ нлмп ˃ʶ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˃ʷʴʽˋˍʹ ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ноΦт m/s ˁ ʰʽ ʶ˂ʱ˔ʽˋˍʹ ˉʾʶˋʹ 

984 hPa (PytharoulisΣ нлмуύΦ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˃ʶ ʻʶˊ˃ʷˌ ˁʰʽ ˕ˎ˔ˊʷˌ ʰ˄˖˃ʰ˂ʾʶˌ 

ɳɸɸΦ ʃʰˊʰˍʹˊʺʻʹˁʶ ʲʱʻˎ˄ˋʹ ˍˇˎ ˔ʰ˃ʹ˂ˇˏ ˁʰˍʱ ф hPa ˁ ʰʽ ʰˏ˅ʹˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ʸ˖ʺˌ ˍˇˎ ˁˎˁ˂˗˄ʰ 

˃ʶ ʶˉʽʲˇ˂ʺ ʻʶˊ˃˗˄ ʰ˄˖˃ʰ˂ʽ˗˄ ɳɸɸΦ ɳˉʾˋʹˌΣ ʹ ˃ʷʴʽˋˍʹ ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ˅ʶˉʷˊʰˋʶ ˍʹ˄ ˉˊʰʴ˃ʰˍʽˁʺ 

ʷ˄ˍʰˋʹ ˍˇˎ ˁˎˁ˂˗˄ʰ ˋʶ ˈ˂ʶˌ ˍʽˌ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ όPytharoulis, 2018). 

https://www.mmm.ucar.edu/models/wrf
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      ʆʷ˂ˇˌΣ ʷ˄ʰ ʰˁˈ˃ʰ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˉˇˎ ˉˊˇˋˇ˃ˇʽ˗ʻʹˁʶ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ WRF ʰˉˇˍʶ˂ʶʾ 

ˇ ʰ˄ʶ˃ˇˋˍˊˈʲʽ˂ˇˌΣ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ˔˖ˊʽˈ ɰˊʱˋˍʰ˃ʰ 

ʋʰ˂ˁʽʵʽˁʺˌ ˋˍʽˌ мнκнκнлмлΦ ɯ˅ʽˇ ʰ˄ʰ˒ˇˊʱˌ ʶʾ˄ʰʽ ʹ ˋ˖ˋˍʺ ˉˊˈʲ˂ʶ˕ʹ ˍʹˌ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰˌ ʰˉˈ ˍˇ 

˃ˇ˄ˍʷ˂ˇ ʴʽʰ ˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ ˃ʷʴʽˋˍʹ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰ ʶʾ˔ʶ ˍʽ˃ʷˌ пфΦр 

ˁʰʽ рн dBz ˋˍʽˌ мтΥпл ˁʰʽ мтΥрл UTCΣ ˇʽ ˇˉˇʾʶˌ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ʰˉˈ ˍʰ ˉˊˇʿˈ˄ˍʰ radar (44-

50 dBz) (Matsangouras et al., 2011). 
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мΦр ʅˁˇˉˈˌ ˁʰʽ ʵˇ˃ʺ ̱ʹˌ ʶˊʴʰˋʾʰˌ 

      ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˇ˂ˇʷ˄ʰ ˉʽˇ ʷ˄ˍˇ˄ʰ ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˍˈˋˇ ˋˍʹ˄ ɳ˂˂ʱʵʰ 
ˈˋˇ ˁʰʽ ˋˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹΦ ʅˎ˄ʶˉ˗ˌΣ ˎˉʱˊ˔ʶʽ ʰˎ˅ʹ˃ʷ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ 

˃ʶ˂ʷˍʹ ˍʷˍˇʽ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄Σ ˗ˋˍʶ ˄ʰ ʰ˄ʰʵʶʽ˔ʻˇˏ˄ ˇˊʽˋ˃ʷ˄ʰ ˁˇʽ˄ʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 

ʲˇʹʻʺˋˇˎ˄ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˉˊˈʴ˄˖ˋʹˌΦ 

      ɶ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˋˁˇˉˈ ˋʶ ˉˊ˗ˍʹ ˒ʱˋʹ ˍʹ ˋˎ˄ˇˉˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ˃ʶ˂ʷˍʹ 

ʶ˄ˈˌ ʲʰˊˇ˃ʶˍˊʽˁˇˏ ˔ʰ˃ʹ˂ˇˏ ˉˇˎ ʶˉʹˊʷʰˋʶ ˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ʵʽʱˋˍʹ˃ʰ ʰˉˈ мп ʷ˖ˌ мс ʁˁˍ˖ʲˊʾˇˎ 

нлнмΣ ˃ʶ ˍʹ˄ ˇ˄ˇ˃ʰˋʾʰ ζɾˉʱ˂˂ˇˌηΦ ʆˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ ʶˉʽ˂ʷ˔ʻʹˁʶΣ ʶˉʶʽʵʺ ˉˊˇˁ˂ʺʻʹˁʰ˄ 

ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ˉ˂ʹ˃˃ˏˊʶˌ ˋʶ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʰ 

˄ʹˋʽʱ ˍˇˎ ɹˇ˄ʾˇˎΣ ˋˍʹ˄ ɮˍˍʽˁʺ ˁʰʽ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ɾʰˁʶʵˇ˄ʾʰΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˋʱ ˎʶˍˇˏ 

ʰˉˇˍʶ˂ˇˏ˄ ˍʰ псл mm ̀ ˍʹ˄ ɹʻʱˁʹΣ ˍʰ мун mm ̀ ˍʰ ʃʰˍʺˋʽʰ ˁʰʽ ˍʰ нфт mm ̀ ˍˇ ɰʰˍˇˉʷʵʽ ʋʰ˂ˁʽʵʽˁʺˌ 

(https:// www.meteo.gr/ύΦ ʅʶ ʰˎˍˈ ˍˇ ˋˍʱʵʽˇΣ ʴʾ˄ʶˍʰʽ ʰ˄ʱ˂ˎˋʹ ˃ʶ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˁʰʽ 

ˉ˂ʶʴ˃ʰˍʽˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˍˇˎ ECMWF (European Center for Medium-range Weather Forecasts)Σ ʴʽʰ 

ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ ɳˉʾˋʹˌΣ 

ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʵˇˊˎ˒ˇˊʽˁʺ ʰ˄ʱ˂ˎˋʹ ˃ʶ ʶʽˁˈ˄ʶˌ ʰˉˈ ʵʽʱ˒ˇˊʰ ˁʰ˄ʱ˂ʽʰ ˍˇˎ MSGΣ ʶ˄˗ ʴʾ˄ʶˍʰʽ 

ˋˏʴˁˊʽˋʹ ˍ˖˄ ɳɸɸ ˍ˖˄ ʹ˃ʶˊ˗˄ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˃ʶ ˍʹ˄ ˁ˂ʽ˃ʰˍˇ˂ˇʴʾʰ ˍˇˎ ʁˁˍ˖ʲˊʾˇˎΦ 

      ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʾ˄ʶˍʰʽ ʹ ʰˊʽʻ˃ʹˍʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎΣ ˃ʶ ˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˉˊˇˋˇ˃ˇʽ˗ˋʶ˖˄ 

ˍˇˎ ʰˊʽʻ˃ʹˍʽˁˇˏ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ ˃ˇ˄ˍʷ˂ˇˎ ˉˊˈʴ˄˖ˋʹˌ ˁʰʽˊˇˏ Weather Research and Forecasting 

- Advanced Research (WRF-ARW). ʅʶ ˉˊ˗ˍˇ ˋˍʱʵʽˇΣ ʷʴʽ˄ʰ˄ ˉˊˇˋˇ˃ˇʽ˗ˋʶʽˌ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉʰˊʰ˃ʶˍˊˇˉˇʽʺˋʶʽˌ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌΣ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍʹˌ ʲʷ˂ˍʽˋˍʹˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎΣ ʹ ˇˉˇʾʰ ʻʰ ʰ˄ʰˉʰˊʽˋˍʱ ˈˋˇ ʴʾ˄ʶˍʰʽ ˁʰ˂ˏˍʶˊʰ ˍʽˌ ˉˊʰʴ˃ʰˍʽˁʷˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ 

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ, ˃ʶ ʲʱˋʹ ˍˇ ˉʽˇ ζʰ˅ʽˈˉʽˋˍˇη ˋ˔ʺ˃ʰ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ 

ʰ˄ʰ˂ˏʻʹˁʰ˄ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌ ɳɸɸ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌ ʵʶʵˇ˃ʷ˄˖˄Φ 
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ɼɳʊɮɽɮɹʁ н ς ɲɳɲʁɾɳɿɮ ɼɮɹ ɾɳɸʁɲʁɽʁɱɹɮ 

нΦм ɼʰˍʹʴˇˊʾʶˌ ɲʶʵˇ˃ʷ˄˖˄ 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ 

ζɾˉʱ˂˂ˇˌη ˃ˉˇˊˇˏ˄ ˄ʰ ˍʰ˅ʽ˄ˇ˃ʹʻˇˏ˄ ˋʶ ˍʷˋˋʶˊʽˌ ʲʰˋʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌΦ ɶ ˉˊ˗ˍʹ ˁʰˍʹʴˇˊʾʰ ʰ˒ˇˊʱ 

ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˍˈˋˇ ʶˉʽ˒ʰ˄ʶʾʰˌ ˈˋˇ ˁʰʽ ʰ˄˗ˍʶˊʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΦ ɶ ʵʶˏˍʶˊʹ 

ˁʰˍʹʴˇˊʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˉˇˎ ʶʾ˄ʰʽ ˇʽ ˉ˂ʶʴ˃ʰˍʽˁʷˌ 

ʰ˄ʰ˂ˏˋʶʽˌ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ɼʷ˄ˍˊˇˎ ɾʶˋˇˉˊˈʻʶˋ˃˖˄ ʃˊˇʴ˄˗ˋʶ˖˄ ɼʰʽˊˇˏ όECMWFύ ˁʰʻ˗ˌ ˁʰʽ 

ˇʽ ˔ʱˊˍʶˌ ˍˇˎ UKMET (United Kingdom METeorological officeύΦ ʅˍʹ˄ ˍˊʾˍʹ ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰʽ ˍʰ 

ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ʰ˄ˍ˂ˇˏ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˃ʷˋ˖ ʵˇˊˎ˒ˇˊʽˁ˗˄ ʁ ʽˁˈ˄˖˄ ˁʰʻ˗ˌ 

ˁʰʽ IMERG (Integrated Multi-satellitE Retrievals for GPMύ ʵʶʵˇ˃ʷ˄˖˄ GPM (Global Precipitation 

Measurement MissionύΦ ʆʷ˂ˇˌΣ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ʵʶʵˇ˃ʷ˄˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʻʱ˂ʰˋˋʰˌ 

ʰˉˈ ʵʽʱ˒ˇˊʶˌ ˉʹʴʷˌΦ 

нΦмΦм ɲʶʵˇ˃ʷ˄ʰ ˉh ˊʰˍʹˊʺˋʶ˖˄ 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˃ʶˍˊʺˋʶʽˌ ʶˉʽ˒ʰ˄ʶʾʰˌ ʰˉˈ ʶˉʾʴʶʽˇˎˌ ˋˍʰʻ˃ˇˏˌ 
ˁʰʻ˗ˌ ˁʰʽ ˉʰˊʰˍʹˊʺˋʶʽˌ ʰ˄˗ˍʶˊʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˋˍʽˌ ˇˉˇʾʶˌ ʶ˄ˍʱˋˋˇ˄ˍʰʽ ˇʽ ˊʰʵʽˇʲˇ˂ʾˋʶʽˌΦ ʂˋˇ˄ 

ʰ˒ˇˊʱ ˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ʶˉʽ˒ʰ˄ʶʾʰˌ ʷ˔ʶʽ ʰ˄ˍ˂ʹʻʶʾ ˉ˂ʺʻˇˌ ˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ 

˃ʶˍʁ̟ ˊˇ˂ˇʴʽˁˇˏˌ ˋˍʰʻ˃ˇˏˌ ˍʹˌ ɳ˂˂ʱʵʰˌΦ ʁʽ ˋˍʰʻ˃ˇʾ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 

ɳʻ˄ʽˁʺ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʇˉʹˊʶˋʾʰ όɳɾʇύΦ 

      ʁˊʽˋ˃ʷ˄ˇʽ ʰˉˈ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˍʹˌ ɳɾʇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰˉˈ ˍʰ ʵˎˍʽˁʱ ˉˊˇˌ ˍʰ 

ʰ˄ʰˍˇ˂ʽˁʱ ʶʾ˄ʰʽ ʹ ɼʷˊˁˎˊʰΣ ʹ ɼʶ˒ʰ˂ˇ˄ʽʱΣ ˍˇ ɯˁˍʽˇΣ ˍʰ ɹ˖ʱ˄˄ʽ˄ʰΣ ʹ ɮ˄ʵˊʰʲʾʵʰΣ ʹ ɽʱˊʽˋʰΣ ʹ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ʹ ɳ˂ʶˎˋʾ˄ʰΣ ʹ ɮʻʺ˄ʰΣ ˍˇ ʆʰˍˈʽΣ ʹ ʅˇˏʵʰΣ ʹ ʅˁˏˊˇˌΣ ʹ ʋˊˎˋˇˏˉˇ˂ʹΣ ˍˇ ɶˊʱˁ˂ʶʽˇΣ ʹ 

ɽʺ˃˄ˇˌΣ ˍˇ ɼʰˋˍʷ˂ʽΣ ʹ ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹΣ ʹ ʋʾˇˌΣ ʹ ɾˎˍʽ˂ʺ˄ʹΣ ʹ ɼ˖ˌΣ ʹ ɼʱˊˉʰʻˇˌ ˁʰʽ ʹ ʄˈʵˇˌ όʅ˔ʺ˃ʰ 

нΦмύΦ ʅˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ˋˍʰʻ˃˗˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʶˉʾˋʹ˃ˇʽ ˋˍʰʻ˃ˇʾ ˁˊʰˍʽˁ˗˄ ʰʶˊˇʵˊˇ˃ʾ˖˄ 

ό˅ʶˁʽ˄ˇˏ˄ ˃ʶ LGύΣ ʶ˄˗ ˍˊʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ ʰˎˍˈ˃ʰˍˇˎˌ ˋˍʰʻ˃ˇˏˌ (FLOR, ERES ˁʰʽ LAMI) όʅ˔ʺ˃ʰ нΦмύΦ 

ʁʽ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌ ˍ˖˄ ˋˍʰʻ˃˗˄ ʰ˄ʰʴˊʱ˒ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ нΦм ʰˉˈ ʵˎˍʽˁʱ ˉˊˇˌ ʰ˄ʰˍˇ˂ʽˁʱΦ ɮˎˍʱ 

ˍʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰˉˈ ˍˇˎˌ ˋˍʰʻ˃ˇˏˌ ˍʹˌ ɳɾʇ ʵʽʰʻʷˍˇˎ˄ ʷ˄ʰ ˉ˂ʺʻˇˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ 

˃ʶˍʰʲ˂ʹˍ˗˄Φ ɮˎˍʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ όKύΣ ʹ ʲˊˇ˔ˈˉˍ˖ˋʹ 

(mmύΣ ʹ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ όhPa), ʹ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʰ˄ʷ˃ˇ  ˎ (m/sύ ˁʰʽ ʹ 

˄ʶ˒ˇˁʱ˂ˎ˕ʹ ό҈ύΦ 

      ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ʰ˄˗ˍʶˊʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΣ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ˍ˖˄ ˊʰʵʽˇʲˇ˂ʾˋʶ˖˄Σ ˇʽ 

ˇˉˇʾʶˌ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ʰˉˈ ˍˇ ˉʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍˇˎ Wyoming ˋˍʽˌ ɶΦʃΦɮΦ 

(https://weather.uwyo.edu/upperair/sounding.htmlύΦ ɮˉˈ ˍʽˌ ˊʰʵʽˇʲˇ˂ʾˋʶʽˌ ʰ˄ˍ˂ˇˏ˄ˍʰʽ 

ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˍʹ˄ ˎʴˊʰˋʾʰ ό˃ʷˋ˖ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍˇˎ ˋʹ˃ʶʾˇˎ ʵˊˈˋˇˎύ 

ˋʶ ʵʽʱ˒ˇˊʶˌ ʽˋˇʲʰˊʽˁʷˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ˍʹˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌΦ ɳˉʾˋʹˌΣ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈ ˄ʰ ʲʴˇˏ˄ʶ 

ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʶˎˋˍʱʻʶʽʰˌ ˁʰʽ ʰˋˍʱʻʶʽʰˌ ˉˇˎ ʶˉʽˁˊʰˍˇˏˋʰ˄ ˋˍʰ ʵʽʱ˒ˇˊʰ 

ˋˍˊ˗˃ʰˍʰΦ 
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ʅ˔ʺ˃ʰ нΦмΥ ɮˉʶʽˁˈ˄ʽˋʹ ˍ˖˄ ʶˉʾʴʶʽ˖˄ ˋˍʰʻ˃˗˄ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ ʁʽ ˁ˖ʵʽˁˇʾ FLOR, ERES ˁ ʰʽ LAMI ɻ ʶ˄ ʶʾ˄ʰʽ 
ʶˉʾˋʹ˃ˇʽ ˁ˖ʵʽˁˇʾ ICAO όʃʹʴʺΥ DƻƻƎƭŜ 9ŀǊǘƘύΦ 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

19 
 

ʃʾ˄ʰˁʰˌ нΦмΥ ʁ˄ˇ˃ʰˋʾʶˌ ʶˉʾʴʶʽ˖˄ ɳ˂˂ʹ˄ʽˁ˗˄ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ˋˍʰʻ˃˗˄Σ ˁ˖ʵʽˁˇʾ L/!hΣ ɱʶ˖ʴˊʰ˒ʽˁˈ ˃ʺˁˇˌ όϲbύ ˁʰʽ 
ˉ˂ʱˍˇˌ όϲ9ύΦ 

ɮκɮ ʅʆɮɸɾʁɹ ɼʍɲɹɼʁɹ ICAO ɱɳʍɱʄɮʊɹɼʁ ɾɶɼʁʅ ɱɳʍɱʄɮʊɹɼʁ ʃɽɮʆʁʅ 

1 ɼʷˊˁˎˊʰ LGKR 19.92 39.62 

2 ɼʶ˒ʰ˂ˇ˄ʽʱ LGKF 20.5 38.12 

3 ɯˁˍʽˇ LGPZ 20.77 38.92 

4 ɹ˖ʱ˄˄ʽ˄ʰ LGIO 20.82 39.69 

5 ɼʰˋˍˇˊʽʱ LGKA 21.28 40.45 

6 ɮ˄ʵˊʰʲʾʵʰ LGAD 21.28 37.92 

7 ɯˊʰ˅ˇˌ LGRX 21.42 38.15 

8 ʊ˂˗ˊʽ˄ʰ FLOR 21.43 40.8 

9 ɼˇʸʱ˄ʹ LGKZ 21.84 40.29 

10 ɼʰ˂ʰ˃ʱˍʰ LGKL 22.02 37.07 

11 ʆˊʾˉˇ˂ʹ LGTP 22.39 37.52 

12 ɽʰ˃ʾʰ LAMI 22.44 38.88 

13 ɽʱˊʽˋʰ LGLR 22.46 39.65 

14 ɮʴ˔ʾʰ˂ˇˌ LGBL 22.79 39.22 

15 ɸʶˋˋʰ˂ˇ˄ʾˁʹ LGTS 22.97 40.52 

16 ʆʰ˄ʱʴˊʰ LGTG 23.32 38.19 

17 ʅʷˊˊʶˌ ERES 23.53 41.08 

18 ɳ˂ʶˎˋʾ˄ʰ LGEL 23.55 38.07 

19 ɮʻʺ˄ʰ LGAT 23.73 37.9 

20 ʆʰˍˈʽ LGTT 23.78 38.1 

21 ʅˇˏʵʰ LGSA 24.14 35.53 

22 ʅˁˏˊˇˌ LGSY 24.48 38.97 

23 ʋˊˎˋˇˏˉˇ˂ʹ LGKV 24.6 40.92 

24 ɶˊʱˁ˂ʶʽˇ LGIR 25.18 35.33 

25 ɽʺ˃˄ˇˌ LGLM 25.23 39.92 

26 ɼʰˋˍʷ˂ʽ LGTL 25.32 35.18 

27 ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ LGAL 25.92 40.85 

28 ʅʹˍʶʾʰ LGST 26.1 35.22 

29 ʋʾˇˌ LGHI 26.14 38.35 

30 ɾˎˍʽ˂ʺ˄ʹ LGMT 26.6 39.05 

31 ɼ˖ˌ LGKO 27.09 36.8 

32 ɼʱˊˉʰʻˇˌ LGKP 27.14 35.43 

33 ʄˈʵˇˌ LGRP 28.09 36.4 
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нΦмΦн ɲʶʵˇ˃ʷ˄ʰ ʰ˄ ʰ˂ˏˋʶ˖˄ 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˄ʰ˂ˏˋʶ˖˄ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋˍʰ ˉ˂ʶʴ˃ʰˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʰˉˈ ˍˇ ECMWF ˁʰʻ˗ˌ ˁʰʽ 

ˋˍˇˎˌ ʷˍˇʽ˃ˇˎˌ ˔ʱˊˍʶˌ ʶˉʽ˒ʰ˄ʶʾʰˌ ʰˉˈ ˍˇ UKMETΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍˇ ECMWFΣ ʰˎˍˈ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ 

ˉʰʴˁˈˋ˃ʽˇ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ˇˊʴʰ˄ʽˋ˃ˈΣ ˉˇˎ ˃ʷ˂ˇˌ ˍˇˎ ʶʾ˄ʰʽ ˁʰʽ ʹ ɳ˂˂ʱʵʰΣ ˁʰʽ ʷ˔ʶʽ ˋʰ˄ ˋˍˈ˔ˇ ˍʹ˄ 

ʰ˒ˇ˃ˇʾ˖ˋʹ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˉˊˇʴ˄˗ˋʶ˖˄ ˁʰʽˊˇˏΦ 

ʁʽ ˔ʱˊˍʶˌ ˍˇˎ UKMET ̄ ˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ Met Office ̄ ˇˎ ʶʾ˄ʰʽ ʹ ɳʻ˄ʽˁʺ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʇˉʹˊʶˋʾʰ 

ˍˇˎ ɶ˄˖˃ʷ˄ˇˎ ɰʰˋʽ˂ʶʾˇˎΦ 

      ʁ ˂ˈʴˇˌ ˍʹˌ ʰ˒ˇ˃ˇʾ˖ˋʹˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʰˉˈ ˍˇ ECMWF ʶʾ˄ʰʽ ˄ʰ ˁʰʻˇˊʽˋˍʶʾ ʹ ˁʰ˂ˏˍʶˊʹ 

ʵˎ˄ʰˍʺ ʰ˄ʰˉʰˊʱˋˍʰˋʹ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˁʱ˄ˇ˄ˍʰˌ ˔ˊʺˋʹ ˍˈˋˇ ˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˈˋˇ ˁʰʽ ˍ˖˄ 

ʲˊʰ˔ˎˉˊˈʻʶˋ˃˖˄ ˉˊˇʴ˄˗ˋʶ˖˄Φ ɶ ʵʽʰʵʽˁʰˋʾʰ ʰˎˍʺ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˃ʾʰ 

ʲˊʰ˔ˎˉˊˈʻʶˋ˃ʹ ˉˊˈʴ˄˖ˋʹ ˃ʶ ˉˊˈˋ˒ʰˍʶˌ ˃ʶˍˊʺˋʶʽˌΣ ʶ˄˗ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʰˁˇ˂ˇˎʻʶʾ ʹ ʶ˄ʹ˃ʷˊ˖ˋʹ 

ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʴʽʰ ˄ʰ ʵʶʾ˅ʶʽ ˍʹ˄ ˁʰˍʱˋˍʰˋʹ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˉˇˎ ʶˉʽˁˊʰˍʶʾ ˍʹ˄ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˉˇˎ 

ʴʾ˄ʶˍʰʽ ʹ ʶ˄ʹ˃ʷˊ˖ˋʹΦ ɮˎˍʺ ʹ ʵʽʰʵʽˁʰˋʾʰ ʷ˔ʶʽ ʷ˄ʰ ˋˍʰʻʶˊˈ ˔ˊˇ˄ʽˁˈ ʲʺ˃ʰ ˁʰʽ ʵʾ˄ʶʽ ˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ 

ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʰ˄ʱ с ˗ˊʶˌ όhttps://www.ecmwf.int/).    

      ʁʽ ʰ˄ʰ˂ˏˋʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ ˉ˂ʶʴ˃ʰˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰΣ ˍʰ ˇˉˇʾʰ ˃ʰˌ ʵʾ˄ˇˎ˄ ˔ˊʺˋʽ˃ʶˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ 

ʰˊˁʶˍʷˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌΦ ʁʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ʴʽʰ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˁʰʽ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʶʾ˄ʰʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ όKύΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋʹ˃ʶʾˇˎ 

ʵˊˈˋˇˎ όKύΣ ˇʽ ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ ʰ˄ʷ˃ˇˎ u ˁ ʰʽ v (m/sύΣ ʹ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ όhPa) 

ˁʰʽ ˍˇ ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ όgpmύΣ ʶ˄˗ ʴʽʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˋˍˊ˗˃ʰˍʰ ˍʹˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌ ʶʾ˄ʰʽ ʹ 

ʰˉˈˁ˂ʽˋʹ όs-1ύΣ ʹ ʶʽʵʽˁʺ όkg/kgύ ˁʰʽ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ό҈ύΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ όKύΣ ˇʽ ˋˎ˄ʽˋˍ˗ˋʶˌ ˍˇˎ 

ʰ˄ʷ˃ˇˎ u, v (m/sύ ˁʰʽ  ̟(Pa/sύΣ ˇ ˋ˔ʶˍʽˁˈˌ ˋˍˊˇʲʽ˂ʽˋ˃ˈˌ όs-1ύ ˁʰʽ ˍˇ ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ όm2/s2ύΦ ɶ ˉʶˊʽˇ˔ʺ 

ˍ˖˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˉˇˎ ʰ˄ʰˁˍʺʻʹˁʰ˄ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰ ˁʰ˂ˏˉˍʶʽ ʰˉˈ ˔ʶˊˋʰʾʶˌ ʶˁˍʱˋʶʽˌ ˍʹ˄ 

ɳˎˊ˗ˉʹΣ ˍʹ˄ ʲˈˊʶʽʰ ɮ˒ˊʽˁʺΣ ˍʹ ɾʷˋʹ ɮ˄ʰˍˇ˂ʺ ˁʰʽ ˍ˃ʺ˃ʰ ˍʹˌ ʄ˖ˋʾʰˌΣ ʶ˄˗ ʰˉˈ ʻʰ˂ʱˋˋʽʶˌ ˉʶˊʽˇ˔ʷˌ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ ɾʶˋˈʴʶʽˇ ɸʱ˂ʰˋˋʰ ˁʰʽ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ˍˇˎ ʲˈˊʶʽˇˎ ɮˍ˂ʰ˄ˍʽˁˇˏ ʍˁʶʰ˄ˇˏ όмрϲN-

тлϲNΣ рлϲW-слϲEύΦ ʆʰ ˋʹ˃ʶʾʰ ˉ˂ʷʴ˃ʰˍˇˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʶʾ˄ʰʽ ʰ˄ʱ лΦмϲ ˋʶ ʴʶ˖ʴˊʰ˒ʽˁˈ ˃ʺˁˇˌ ˁʰʽ 

ˉ˂ʱˍˇˌΦ 

      ʆˇ Met Office ʵʾ˄ˇ˄ˍʰˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍˇ˄ ˁʰʽˊˈ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰΣ ʲˇʹʻʱʶʽ ʵʽʱ˒ˇˊˇˎˌ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˒ˇˊʶʾˌ ʰ˂˂ʱ ˁʰʽ ˁʱʻʶ ˉˇ˂ʾˍʹ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˃ʷˋ˖ ˍʹˌ ʰ˄ʰʸʺˍʹˋʹˌ ˍ˖˄ ʹ˃ʶˊʺˋʽ˖˄ 

ˉˊˇʴ˄˗ˋʶ˖˄ όhttps:// www.metoffice.gov.uk/ύΦ ʁʽ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇʾ ˔ʱˊˍʶˌ ˍˇˎ UKMETΣ ˉˇˎ 

ʰ˄ʰˁˍʺʻʹˁʰ˄ ʰˉˈ ˍʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ʽˋˍˇˋʶ˂ʾʵʰˌ http:// www.wetter3.de ʰˉʶʽˁˇ˄ʾʸˇˎ˄ 

ʵʽʱ˒ˇˊʰ ˔ˊʺˋʽ˃ʰ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˍˇ˄ ˁʰʽˊˈ ˉˇˎ ʶˉʽˁˊʰˍʶʾ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ ɳˎˊ˗ˉʹΦ ʃʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʶʾ˄ʰʽ ˔ʰˊʰʴ˃ʷ˄ʶˌ ˇʽ ʽˋˇʲʰˊʶʾˌ ˁʰ˃ˉˏ˂ʶˌ ˍʹˌ ˉʾʶˋʹˌ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ 

ʰ˄ʱ п hPa ˁʰʻ˗ˌ ʶˉʾˋʹˌ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˍʰ ʲʰˊˇ˃ʶˍˊʽˁʱ ˔ʰ˃ʹ˂ʱ όLύ ˁʰʽ ˎ˕ʹ˂ʱ όHύ ˁʰʻ˗ˌ ˁʰʽ ʹ 

ʶ˂ʱ˔ʽˋˍʹ ˁʰʽ ˃ʷʴʽˋˍʹ ˉʾʶˋʺ ˍˇˎˌΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ɳˉʾˋʹˌΣ ˋˁʽʰʴˊʰ˒ˇˏ˄ˍʰʽ ˁʰʽ ˇˊʽˋ˃ʷ˄ˇʽ ʰˎ˂˗˄ʶˌ ̄ ˇˎ 

ʷ˔ˇˎ˄ ˋ˔ʹ˃ʰˍʽˋˍʶʾ ˋˍʹ˄ ʰ˄˗ˍʶˊʹ ʰˍ˃ˈˋ˒ʰʽˊʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʶʾ˄ʰʽ ʵˎ˄ʰˍˈ ˄ʰ ʰ˄ˍ˂ʹʻˇˏ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ 

ʴʽʰ ˍʹ˄ ʷ˄ˍʰˋʹ ˁʰʽ ˍʹ˄ ʵʽʶˏʻˎ˄ˋʹ ˍˇˎ ʰ˄ʷ˃ˇˎ ˃ʷˋ˖ ˍʹˌ ʰ˄ʰˉʰˊʱˋˍʰˋʹˌ ˍ˖˄ ʽˋˇʲʰˊ˗˄ ˁʰ˃ˉˎ˂˗˄Φ 

ɮˁˈ˃ʰΣ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˍʰ ˃ʷˍ˖ˉʰ όʻʶˊ˃ʱΣ ˕ˎ˔ˊʱΣ ˋˎ˄ʶˋ˒ʽʴ˃ʷ˄ʰ ˁʰʽ ˋˍʱˋʽ˃ʰύΣ ʰ˂˂ʱ ˁʰʽ ʹ ˒ʱˋʹ ˍʹˌ 

ʵʹ˃ʽˇˎˊʴʾʰˌ ʺ ʵʽʱ˂ˎˋʹˌ ˍ˖˄ ˃ʶˍ˗ˉ˖˄Φ 
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нΦмΦо ɲˇˊˎ˒ˇˊʽˁʱ ʵʁ ʵˇ˃ʷ˄ʰ 

      ʅˍʰ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˋˎʴˁʰˍʰ˂ʷʴˇ˄ˍʰʽ ˍˈˋˇ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶʽˁˈ˄ʶˌ ˈˋˇ ˁʰʽ IMERG 

ʵʶʵˇ˃ʷ˄ʰ GPM (Integrated Multi-satellite Retrievals for GPMύΦ ʅ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˍʶ˂ʶˎˍʰʾʰΣ ʰˎˍʱ 

ʰˉˇˍʶ˂ˇˏ˄ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌ ˎʶˍˇˏ ˃ʷˋ˖ ˍʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˉˇˎ ˂ʰ˃ʲʱ˄ʶʽ ˇ ʵˇˊˎ˒ˈˊˇˌΦ ʁʽ 

ʵˇˊˎ˒ˇˊʽˁʷˌ ʶʽˁˈ˄ʶˌ ˂ʺ˒ʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ʶˉʾˋʹ˃ʹ ʽˋˍˇˋʶ˂ʾʵʰ ˍˇˎ Eumetrain ePort 

(http://212.232.25.232/ng-maps/ύΦ ɮˉˇˍʶ˂ˇˏ˄ ˉˊˇʿˈ˄ ˍˇˎ ʵˇˊˎ˒ˈˊˇˎ Meteosat нʹˌ ʴʶ˄ʽʱˌ όMSG), 

ˇ ˇˉˇʾˇˌ ˉʰˊʱʴʶʽ ˉˇ˂ˎ˒ʰˋ˃ʰˍʽˁʷˌ ʶʽˁˈ˄ʶˌ  ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ɱʹˌ ˁʰʽ ˍ˖˄ ˄ʶ˒˗˄Φ ɲʽʰʻʷˍʶʽ ˉˇ˂ˏ 

ˁʰ˂ʺ ʴʶ˖˃ʶˍˊʽˁʺ ʰ˄ʱ˂ˎˋʹ όм km ɹ ʽʰ ˍˇ ˇˊʰˍˈ ˁʰ˄ʱ˂ʽ ˎ˕ʹ˂ʺˌ ʶˎˁˊʾ˄ʶʽʰˌ ˁʰʽ о km ɹ ʽʰ ˍʰ ˎˉˈ˂ˇʽˉʰ 

ˁʰ˄ʱ˂ʽʰύ όhttps://www.esa.int/). 

      ʆʰ ˁʰ˄ʱ˂ʽʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋˍʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ 

ˁʰ˄ʱ˂ʽʰ ˍˇˎ MSG ˁ ʰʽ ˋˍˇˎˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˁʰ˄ʰ˂ʽ˗˄ RGBΦ ʆʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˁʰ˄ʱ˂ʽʰ ʶʾ˄ʰʽ ˍˇ ˁʰ˄ʱ˂ʽ 

н όˇˊʰˍˈ ˒ʱˋ˃ʰΣ VISлΦуύΣ ˍˇ ˁʰ˄ʱ˂ʽ р όˁʰ˄ʱ˂ʽ ˎʵˊʰˍ˃˗˄Σ WVсΦнύ ˁʰʽ ˍˇ ˁʰ˄ʱ˂ʽ ф όʻʶˊ˃ʽˁˈ ˎˉʷˊˎʻˊˇ 

ˁʰʽ ʶ˄ʽˋ˔ˎ˃ʷ˄ˇ ʻʶˊ˃ʽˁˈ ˎˉʷˊˎʻˊˇΣ IRмлΦуύΦ ʁʽ ˋˎ˄ʵˎʰˋ˃ˇʾ ˁʰ˄ʰ˂ʽ˗˄ RGB ˉˇˎ ʰ˄ʰ˂ˏʻʹˁʰ˄ ʶʾ˄ʰʽ 

ˇʽ RGB 2-4-9 Day Microphysics, RGB (9-10, 4-9, 9) Night Microphysics ˁ ʰʽ RGB (5-6, 8-9, 5) Airmass. 

      ɮˉˈ ˍʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˁʰ˄ʱ˂ʽʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰˊ˔ʽˁʱ ˍˇ ˁʰ˄ʱ˂ʽ н ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍʹ 

˒ʰˋ˃ʰˍʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎ ˇˊʰˍˇˏ ʰˉˈ ˍʰ лΦт ʷ˖ˌ ˍʰ лΦф ˃m ˃ ʶ ˁʷ˄ˍˊˇ ˍʰ лΦу ˃mΦ ɶ ˉ˂ʹˊˇ˒ˇˊʾʰ ˉˇˎ 

ˁʰˍʰʴˊʱ˒ʶˍʰʽ ˋʶ ʰˎˍˈ ˍˇ ˁʰ˄ʱ˂ʽ ʰ˒ˇˊʱ ˍʹ˄ ʰ˄ʰˁ˂˗˃ʶ˄ʹ ˁʰʽ ˋˁʶʵʰʸˈ˃ʶ˄ʹ ʹ˂ʽʰˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ʰˉˈ 

ʵʽʱ˒ˇˊʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌΣ ˈˉ˖ˌ ˍʰ ˄ʷ˒ʹΣ ˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ʹ ʻʱ˂ʰˋˋʰΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ʶ˅ʱʴˇˎ˃ʶ 

ʰ˒ˇˊˇˏ˄ ˍˇ ʶʾʵˇˌ ˁʰʽ ˍˇ ˉʱ˔ˇˌ ˍ˖˄ ˄ʶ˒˗˄Σ ˍʹ˄ ˔ʽˇ˄ˇˁʱ˂ˎ˕ʹ ˁʰʽ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʹ˄ 

ˍˇˉˇʴˊʰ˒ʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ɶ ˂ʰ˃ˉˊˈˍʹˍʰ ˋˍʽˌ VIS ʶʽˁˈ˄ʶˌ ʶˁ˒ˊʱʸʶʽ ˍʹ ˂ʶˎˁʰˏʴʶʽʰ ˍʹˌ ɱʹˌΦ 

ʃʶˊʽˇ˔ʷˌ ˃ʶ ˃ʶʴʱ˂ʹ ˂ʶˎˁʰˏʴʶʽʰ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˃ʶ ʰ˄ˇʽˁˍʷˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʽ ˋˍʽˌ ʵˇˊˎ˒ˇˊʽˁʷˌ 

ʶʽˁˈ˄ʶˌΣ ʶ˄˗ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˃ʽˁˊʺ ˂ʶˎˁʰˏʴʶʽʰ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˃ʶ ˋˁˇˏˊʶˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʽ 

όʊʶʾʵʰˌΣ нлмлύΦ ʅʶ ʰˎˍˈ ˍˇ ˁʰ˄ʱ˂ʽ ˍʰ ˄ʷ˒ʹ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʶʴʱ˂ʹ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ 

˃ʶʴʰ˂ˏˍʶˊʹ ˈˋˇ ˉʽˇ ˃ʶʴʱ˂ˇ ʶʾ˄ʰʽ ˍˇ ˉʱ˔ˇˌ ˍˇˎ ˄ʷ˒ˇˎˌ ˁʰʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˋʶ ˄ʶˊˈ ʺ ˉʱʴˇ ˁʰʽ ˈˋˇ 

ˉʽˇ ˃ʽˁˊˈ ʶʾ˄ʰʽ ˍˇ ˃ʷʴʶʻˇˌ ˍ˖˄ ˎʵˊˇˋˍʰʴˈ˄˖˄ όˉΦ˔Φ ˄ʷ˒ʹ StratocumulusύΦ ɳˉʾˋʹˌΣ ˇʽ ˎʵˊˇˋˍʰʴˈ˄ʶˌ 

ˋʶ ʷ˄ʰ ˄ʷ˒ˇˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˄ʰˁ˂ʰˋˍʽˁˈˍʹˍʰ ʰˉˈ ˍˇˎˌ ˉʰʴˇˁˊˎˋˍʱ˂˂ˇˎˌ 

(http://eumetrain.org/).  

      ɳˉʾˋʹˌΣ ʰ˄ˍ˂ʺʻʹˁʰ˄ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶʽˁˈ˄ʶˌ ʰˉˈ ˍˇ ˁʰ˄ʱ˂ʽ р ˉˇˎ ˁʰˍʰʴˊʱ˒ʶʽ ˋˍʹ˄ ˒ʰˋ˃ʰˍʽˁʺ 

ˉʶˊʽˇ˔ʺ ˍʹˌ ˎˉʷˊˎʻˊʹˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌ ˉˇˎ ʶˁˉʷ˃ˉʶʽ ʹ ɱʹ ˁʰʽ ʹ ʰˍ˃ˈˋ˒ʰʽˊʰ ʰˉˈ ˍʰ рΦр ʷ˖ˌ ˍʰ сΦр 

m˃ ˉʶˊʾˉˇˎ ˃ʶ ˁʷ˄ˍˊˇ ˋˍʰ сΦн ˃mΦ ʅʶ ʰˎˍʱ ˍʰ ˃ʺˁʹ ˁˏ˃ʰˍˇˌ ˇʽ ˎʵˊʰˍ˃ˇʾ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ 

ʶˁˉʷ˃ˉˇˎ˄-ʰˁˍʽ˄ˇʲˇ˂ˇˏ˄ ˁʰʽ ʰˉˇˊˊˇ˒ˇˏ˄ ˉˇ˂ˏ ʷ˄ˍˇ˄ʰ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰΦ ɶ ˃ʷʴʽˋˍʹ ˋˎ˄ʶʽˋ˒ˇˊʱ 

ˋˍˇ ˁʰ˄ʱ˂ʽ р ˍ˖˄ ˎʵˊʰˍ˃˗˄ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ ˋˍʱʻ˃ʹ ˍ˖˄ орл hPaΦ ʆʰ ˎ˕ʹ˂ʱ ˉˇˋʱ ˎʴˊʰˋʾʰˌ ˍʹˌ 

ʰ˄˗ˍʶˊʹˌ ˍˊˇˉˈˋ˒ʰʽˊʰˌ ˋˍʽˌ ʶʽˁˈ˄ʶˌ ˍ˖˄ ˎʵˊʰˍ˃˗˄ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˃ʶ ʰ˄ˇʽˁˍʷˌ-˒˖ˍʶʽ˄ʷˌ 

ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʽΣ ʶ˄˗ ˍʰ ˔ʰ˃ʹ˂ʱ ˉˇˋʱ ˎʴˊʰˋʾʰˌ-ˎʵˊʰˍ˃˗˄ ˒ʰʾ˄ˇ˄ˍʰʽ ˃ʶ ˋˁˇˏˊʶˌ ʰˉˇ˔ˊ˗ˋʶʽˌ 

ˍˇˎ ʴˁˊʽ όʊʶʾʵʰˌΣ нлмлύΦ  

      ʆˇ ˍʶ˂ʶˎˍʰʾˇ ʰˉˈ ˍʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˁʰ˄ʱ˂ʽʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʶʾ˄ʰʽ ˍˇ ˁʰ˄ʱ˂ʽ ф ˉˇˎ 

ˁʰˍʰʴˊʱ˒ʶʽ ˍʹ ʻʶˊ˃ʽˁʺ ˎˉʷˊˎʻˊʹ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ʶˁˉʷ˃ˉʶʽ ʹ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌ ˁʰʽ ʹ 

ʰˍ˃ˈˋ˒ʰʽˊʰ ˋˍʹ˄ ˒ʰˋ˃ʰˍʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ ˉʰˊʰʻˏˊˇˎ ʰˉˈ ˍʰ мл ʷ˖ˌ ˍʰ ммΦр ˃m 

˃ʶ ˁʷ˄ˍˊˇ ˍʰ млΦу ˃mΦ ɶ ˂ʰ˃ˉˊˈˍʹˍʰ ˋˍʽˌ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶʽˁˈ˄ʶˌ ˍˇˎ ʻʶˊ˃ʽˁˇˏ ˎˉʷˊˎʻˊˇˎ ʶˁ˒ˊʱʸʶʽ 

ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΦ ɶ ʶˊ˃ʹ˄ʶʾʰ ˍ˖˄ ʶʽˁˈ˄˖˄ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˁʰ˄ʱ˂ʽ ʲʰˋʾʸʶˍʰʽ ˋˍʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˂ʰ˃ˉˊˈˍʹˍʰˌ ˁʰʽ ʹ ʵʽʱˁˊʽˋʹ ʴʾ˄ʶˍʰʽ ˋˎ˄ʶˉ˗ˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʰ˄ ˎˉʱˊ˔ʶʽ ˃ʽʰ ʻʶˊ˃ʺ ʺ 

˕ˎ˔ˊʺ ˉʶˊʽˇ˔ʺΦ ʁʽ ˕ˎ˔ˊʷˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˍʽˌ ˔ʰ˃ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶ ʰ˄ˇʽˁˍʷˌ 

http://212.232.25.232/ng-maps/
https://www.esa.int/
http://eumetrain.org/
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ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʽΣ ʶ˄˗ ˇʽ ʻʶˊ˃ʷˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˍʽˌ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶ 

ˋˁˇˏˊʶˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʽ όhttp://eumetrain.org/)Φ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ˍʰ ˕ˎ˔ˊʱ ˄ʷ˒ʹ 

ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˃ʶ ˂ʶˎˁʷˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˎ˕ʹ˂ʱ ˋˍʹ˄ ˍˊˇˉˈˋ˒ʰʽˊʰΣ ʶ˄˗ ˍʰ ʻʶˊ˃ʱ 

˄ʷ˒ʹ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˃ʶ ˋˁˇˏˊʶˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ˁʰˍ˗ˍʶˊʹ ˍˊˇˉˈˋ˒ʰʽˊʰ όʊʶʾʵʰˌΣ 

2010). 

      ɮˉˈ ˍˇˎˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˁʰ˄ʰ˂ʽ˗˄ RGB ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʰˊ˔ʽˁʱ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ н-4-9 ς Day  

MicrophysicsΣ ˋˍˇ˄ ˇˉˇʾˇ ʰ˄ˍʽˋˍˇʽ˔ʾʸʶˍʰʽ ˍˇ ˁʰ˄ʱ˂ʽ н όVISлΦуύ ˃ʶ ˍˇ ˁˈˁˁʽ˄ˇ ˔ˊ˗˃ʰΣ ˍˇ ˁʰ˄ʱ˂ʽ п 

(MIRоΦфύ ˃ʶ ˍˇ ˉˊʱˋʽ˄ˇ ˔ˊ˗˃ʰ ˁʰʽ ˍˇ ˁʰ˄ʱ˂ʽ ф όIRмлΦуύ ˃ʶ ˍˇ ˃ˉ˂ʶ ˔ˊ˗˃ʰΦ ɮˉˇˍʶ˂ʶʾ ˔ˊʺˋʽ˃ˇ 

ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍʹ ʵʽʱˁˊʽˋʹ ˍ˖˄ ˄ʶ˒˗˄ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˋˏˋˍʰˋʺ ˍˇˎˌ όˎʵˊˇˋˍʰʴˈ˄ʶˌ ˁʰʽ 

ˉʰʴˇˁˊˏˋˍʰ˂˂ˇʽύ ˁʰʽ ˍʰ ˃ʽˁˊˇ˒ˎˋʽˁʱ ˍˇˎˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˄ʶ˒˗˄ 

ˁʰˍʰˁˈˊˎ˒ʹˌ ʰ˄ʱˉˍˎ˅ʹˌΦ ɳˉʾˋʹˌΣ ʶˉʶʽʵʺ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ ʰˎˍˈˌ ˉʶˊʽʷ˔ʶʽ ʷ˄ʰ ˁʰ˄ʱ˂ʽ ˍˇˎ ˇˊʰˍˇˏ 

˒ʱˋ˃ʰˍˇˌΣ ʵʾ˄ʶʽ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶʽˁˈ˄ʶˌ ˃ˈ˄ˇ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌΦ 

      ʁ ʶˉˈ˃ʶ˄ˇˌ ˋˎ˄ʵˎʰˋ˃ˈˌ ʶʾ˄ʰʽ ˇ RGB (9-10, 4-9, 9) ς Night MicrophysicsΣ ˇ ˇˉˇʾˇˌ ʰˉˇˍʶ˂ʶʾˍʰʽ 

ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ˁʰ˄ʰ˂ʽ˗˄ ˍˇˎ ˎˉʷˊˎʻˊˇˎ ˒ʱˋ˃ʰˍˇˌ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ʵˏˇ 

ʵʽʰ˒ˇˊʷˌ ˁʰ˄ʰ˂ʽ˗˄ ˁʰʽ ʷ˄ʰ ˃ʶ˃ˇ˄˖˃ʷ˄ˇ ˁʰ˄ʱ˂ʽΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˃ʶ ˍˇ ˁˈˁˁʽ˄ˇ ˔ˊ˗˃ʰ 

ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶˍʰʽ ʹ ʵʽʰ˒ˇˊʱ ʵˏˇ ˁʰ˄ʰ˂ʽ˗˄ ˍˇˎ ʻʶˊ˃ʽˁˇˏ ˎˉʷˊˎʻˊˇˎ όIR10.8-IRмнΦлύΣ ˉˇˎ 

ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ˁʰ˂ˈ ʵʶʾˁˍʹ ˍˇˎ ˇˉˍʽˁˇˏ ˉʱ˔ˇˎˌ ˍˇˎ ˄ʷ˒ˇˎˌ ˁʰʽ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˌ ˋˍˇ 

ʵʽʰ˔˖ˊʽˋ˃ˈ ˉʰ˔ʽ˗˄ ˋ˖ˊʶʽˍˈ˃ˇˊ˒˖˄ ˄ʶ˒˗˄ ʰˉˈ ˂ʶˉˍʱ ˄ʷ˒ʹ cirrusΦ ɾʶ ˍˇ ˉˊʱˋʽ˄ˇ ˔ˊ˗˃ʰ 

ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶˍʰʽ ʹ ʵʽʰ˒ˇˊʱ ˍˇˎ ʻʶˊ˃ʽˁˇˏ ˎˉʷˊˎʻˊˇˎ ʰˉˈ ˍˇ ʶʴʴˏˌ ˎˉʷˊˎʻˊˇ όIR3.9-IRмлΦуύΣ ʹ 

ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍʹˌ ˃ʽˁˊˇ˒ˎˋʽˁʺˌ ˍ˖˄ ˄ʶ˒˗˄Φ ʆˇ ˃ʶ˃ˇ˄˖˃ʷ˄ˇ ˁʰ˄ʱ˂ʽ ф ˍˇˎ 

ʻʶˊ˃ʽˁˇˏ ˎˉʷˊˎʻˊˇˎ ʶˁ˒ˊʱʸʶˍʰʽ ˃ʶ ˍˇ ˃ˉ˂ʶ ˔ˊ˗˃ʰ ʰˉˈ ˍˇ ˇˉˇʾˇ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ˍ˂ʹʻˇˏ˄ 

ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍʹˌ ˁˇˊˎ˒ʺˌ ˍ˖˄ ˄ʶ˒˗˄ όhttp://eumetrain.org/).   

      ɳˉʽˉ˂ʷˇ˄Σ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ RGB (5-6, 8-9, 5) ς AirmassΣ ˇ ˇˉˇʾˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 

ˍˇ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˍ˖˄ ʵʽʰ˒ˇˊ˗˄ ʵˏˇ ˁʰ˄ʰ˂ʽ˗˄ ˁʰʽ ʶ˄ˈˌ ˃ʶ˃ˇ˄˖˃ʷ˄ˇˎ ˁʰ˄ʰ˂ʽˇˏΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʹ 

ʵʽʰ˒ˇˊʱ ˍ˖˄ ʵˏˇ ˁʰ˄ʰ˂ʽ˗˄ ˍ˖˄ ˎʵˊʰˍ˃˗˄ όWV6.2-WVтΦоύ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ˁˈˁˁʽ˄ˇ ˔ˊ˗˃ʰ ˁʰʽ ˃ʰˌ 

ʵʾ˄ʶʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ˉʶˊʽʶ˔ˈ˃ʶ˄ʹ ˎʴˊʰˋʾʰ ˋˍʰ ˋˍˊ˗˃ʰˍʰ ˍʹˌ ˃ʷˋʹˌ ˁʰʽ ʰ˄˗ˍʶˊʹˌ 

ˍˊˇˉˈˋ˒ʰʽˊʰˌΦ ɶ ʵʽʰ˒ˇˊʱ ˍ˖˄ ˁʰ˄ʰ˂ʽ˗˄ ˍˇˎ ʻʶˊ˃ʽˁˇˏ ˎˉʷˊˎʻˊˇˎ όIR8.7-IRмлΦуύ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ 

ˉˊʱˋʽ˄ˇ ˔ˊ˗˃ʰ ˁʰʽ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʴʽʰ ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ ˈʸˇ˄ˍˇˌΣ ʹ ˇˉˇʾʰ 

ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ˕ˎ˔ˊʷˌ όˉˇ˂ʽˁʷˌύ όˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˈʸˇ˄ˍˇˌ ς ˔ʰ˃ʹ˂ʺ 

ˍˊˇˉˈˉʰˎˋʹύ ˁʰʽ ˍʽˌ ʻʶˊ˃ʷˌ ό˃ʷˋʰ ˁʰʽ ˎˉˇˍˊˇˉʽˁʱ ʴʶ˖ʴˊʰ˒ʽˁʱ ˉ˂ʱˍʹύ ό˔ʰ˃ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 

ˈʸˇ˄ˍˇˌ ς ˎ˕ʹ˂ʺ ˍˊˇˉˈˉʰˎˋʹύ ʰʷˊʽʶˌ ˃ʱʸʶˌΦ ʆˇ ˁʰ˄ʱ˂ʽ р ˍ˖˄ ˎʵˊʰˍ˃˗˄ όWVсΦнύ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ 

˃ˉ˂ʶ ˔ˊ˗˃ʰ ˁʰʽ ʶ˅ʱʴˇ˄ˍʰʽ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ˎʴˊʰˋʾʰ ˁʰʽ ˍˇˎˌ ˎʵˊʰˍ˃ˇˏˌ ˍʹˌ ʰ˄˗ˍʶˊʹˌ 

ˍˊˇˉˈˋ˒ʰʽˊʰˌ όLensky and Rosenfeld 2008). 

      ʂˋˇ˄ ʰ˒ˇˊʱ ˍʰ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ IMERGΣ ʰˎˍʱ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ˄ ʶ˄ʽʰʾˇ ʰ˂ʴˈˊʽʻ˃ˇ ˍ˖˄ 

ɶʃɮΣ ˉˇˎ ˉʰˊʷ˔ʶʽ ˉˊˇʿˈ˄ˍʰ ˎʶˍˇˏ ʰˉˈ ˉˇ˂˂ˇˏˌ ʵˇˊˎ˒ˈˊˇˎˌ όhttps://giovanni.gsfc.nasa.gov/). 

ɳʽʵʽˁˈˍʶˊʰΣ ˉʰˊʱʴˇ˄ˍʰʽ ˍˊʾʰ ˉˊˇʿˈ˄ˍʰ ˎʶˍˇˏ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˔ˊˈ˄ˇˎˌ ʵʹ˃ʽˇˎˊʴʾʰˌΦ ʆʰ ʵˏˇ 

ˉˊ˗ˍʰ ˉʰˊʷ˔ˇ˄ˍʰʽ ˋʶ ˋ˔ʶʵˈ˄ ˉˊʰʴ˃ʰˍʽˁˈ ˔ˊˈ˄ˇΣ IMERG-Early ˁʰʽ IMERG-Late ˃ʶ ˂ʰ˄ʻʱ˄˖˄ ˔ˊˈ˄ˇ 

п ˁʰʽ мп ˗ˊʶˌ ˃ʶˍʱ ˍˇ˄ ˔ˊˈ˄ˇ ˉʰˊʰˍʺˊʹˋʹˌΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶ˄˗ ˍˇ ˍˊʾˍˇ IMERG-Final h ˉˇˍʶ˂ʶʾ ʷ˄ʰ 

ʶˊʶˎ˄ʹˍʽˁˈ ˉˊˇʿˈ˄ ˉˇˎ ˉʰˊʷ˔ʶˍʰʽ оΦр ˃ʺ˄ʶˌ ˃ʶˍʱ ˍˇ˄ ˃ʺ˄ʰ ˉʰˊʰˍʺˊʹˋʹˌ ˁʰʽ ˂ʰ˃ʲʱ˄ʶʽ ˎˉˈ˕ʹ 

˃ʹ˄ʽʰʾʶˌ ʰ˄ʰ˂ˏˋʶʽˌ ʲˊˇ˔ˇ˃ʷˍˊ˖˄ όHuffman et al., 2020ύΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

ʹ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʰʻˊˇʽˋˍʽˁʺˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˃ʽˋʰ˗ˊˇˎ όHalf-hourly accumulated multi-satellite 

precipitation estimate with gauge calibrationύ ˍˇˎ Final Run ˃ʶ ˔˖ˊʽˁʺ ʰ˄ʱ˂ˎˋʹ лΦмϲ Ȅ лΦмϲ ˁʰʽ 

http://eumetrain.org/
http://eumetrain.org/
https://giovanni.gsfc.nasa.gov/


Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

23 
 

˔ˊˇ˄ʽˁʺ ʰ˄ʱ˂ˎˋʹ ол ˂ʶˉˍ˗˄ όHuffman et alΦΣ нлноύΦ ʆˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇˎ ˉˊˇˁˏˉˍʶʽ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ 

ˍʹ˄ ˍʶ˂ʽˁʺ ʶˁˍʾ˃ʹˋʹ ̱ ˇˎ ́ ˃ʶˊʺˋʽˇ  ˎh ʻˊˇʽˋˍʽˁˇˏ ˎʶˍˇˏΦ 
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нΦмΦп ɲʶʵˇ˃ʷ˄ʰ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʻʱ˂ʰˋˋʰˌ 

      ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʶˉʽ˒ʰ˄ʶʽʰˁʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʲʱˋʶʽˌ 
ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʹ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ʶˎʰʽˋʻʹˋʾʰˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˍʰ 

ˉʶʽˊʱ˃ʰˍʰ ʲʰˋʾˋˍʹˁʰ˄ ˋʶ ɳɸɸ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʹʴʷˌ ˁʰʽ ˃ʶʻˇʵˇ˂ˇʴʾʶˌ ʵʹ˃ʽˇˎˊʴʾʰˌ ˁʰʽ 

ʶʽʵʽˁˈˍʶˊʰ ʰˉˈ ˍˇ ɳʻ˄ʽˁˈ ɼʷ˄ˍˊˇ ʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ʃˊˈʲ˂ʶ˕ʹˌ ˍ˖˄ ɶʃɮ όNCEPύΣ ˍˇ ɳˎˊ˖ˉʰʿˁˈ 

ɼʷ˄ˍˊˇ ɾʶˋˇˉˊˈʻʶˋ˃˖˄ ʃˊˇʴ˄˗ˋʶ˖˄ ɼʰʽˊˇˏ όECMWFύ ˁʰʽ ˍʹ˄ ʇˉʹˊʶˋʾʰ ʃʰˊʰˁˇ˂ˇˏʻʹˋʹˌ 

ɸʰ˂ʱˋˋʽˇˎ ʃʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍˇˎ Copernicus (CMEMSύΦ ʆʷ˂ˇˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʵʶʵˇ˃ʷ˄ʰ 

Reanalysis vр ˍˇˎ ECMWF (ERAрύ ʰˉˈ ˍʹ˄ ˉ˂ʰˍ˒ˈˊ˃ʰ Climate Data Store ̱ ˇˎ Copernicus. 

нΦмΦпΦм ɲʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ b/9t 

      ʁʽ ɳɸɸ ˍˇˎ NCEP (National Centers for Environmental Predictions) ʰˉˇˍʶ˂ˇˏ˄ ʹ˃ʶˊʺˋʽʰ 

ʵʶʵˇ˃ʷ˄ʰ ˎ˕ʹ˂ʺˌ ʰ˄ʱ˂ˎˋʹˌΣ ˍʰ ˇˉˇʾʰ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˎ˔˄ʱ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ ˖ˌ RTG (Real 

Time Global). ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ ʷ˄ʰ˄ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ˉ˂ˇʾʰ ˁʰʽ 

ˋʹ˃ʰʵˇˏˊʶˌ όbuoys) ˁʰʻ˗ˌ ˁʰʽ ʵˇˊˎ˒ˇˊʽˁ˗˄ ʶˁˍʽ˃ʺˋʶ˖˄ ʴʽʰ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ нп ˗ˊʶˌΣ ʶ˄˗ ʹ 

˃ʶʻˇʵˇ˂ˇʴʾʰ ʵʹ˃ʽˇˎˊʴʾʰˌ ˍˇˎˌ ˋˍʹˊʾʸʶˍʰʽ ˋʶ ˃ʾʰ ʵʽˋʵʽʱˋˍʰˍʹ ʰ˄ʱ˂ˎˋʹ ˃ʶˍʰʲ˂ʹˍʺˌ ˉʰˊʶ˃ʲˇ˂ʺˌ 

(variational interpolation). ʆʷ˂ˇˌΣ ʹ ˔˖ˊʽˁʺ ˍˇˎˌ ʰ˄ʱ˂ˎˋʹ ʶʾ˄ʰʽ мκмнϲ Ȅ мκмнϲ ό0.луоϲ x 0.луоϲύ 

(https://polar.ncep.noaa.gov/sst/ophi/).   

нΦмΦпΦн ɲʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ 9/a²C 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ ECMWF (European Centre for Medium-Range Weather Forecasts) 

ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˃ʶˍˊʺˋʶʽˌ ʵˇˊˎ˒ˈˊ˖˄ όʵˇˊˎ˒ˈˊˇʽ ʶˁˍʽ˃ˇˏ˄ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʻʱ˂ʰˋˋʰˌ ˋʶ ʷ˄ʰ 

ˋˍˊ˗˃ʰ ˉʱ˔ˇˎˌ ˂ʾʴ˖˄ ˃m), buoys (ˋʹ˃ʰʵˇˏˊʶˌ ˎˉˇ˂ˇʴʾʸˇˎ˄ ˍʽˌ ɳɸɸ ˋʶ ʲʱʻˇˌ л.2-1.5 m) ˁʰʽ 

ˉ˂ˇʾ˖˄Φ ʃˊˈˁʶʽˍʰʽ ʴʽʰ с-˖ˊʶˌ ʰ˄ʰ˂ˏˋʶʽˌ ˃ʶ ˔˖ˊʽˁʺ ʵʽʰˁˊʽˍˇˉˇʾʹˋʹ л.мϲ Ȅ л.мϲΦ ʁˊʽˋ˃ʷ˄ʶˌ ˒ˇˊʷˌ 

ˇʽ ɳɸɸ ʰˎˍʺˌ ˍʹˌ ˉʹʴʺˌ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˉˊˈʴ˄˖ˋʹ ˉˇˎ ʴʾ˄ʶˍʰʽ ˃ʶ ˍʹ ˋˏʸʶˎ˅ʹ ˍˇˎ ˖ˁʶʱ˄ʽˇˎ 

˃ˇ˄ˍʷ˂ˇˎ NEMO (Nucleus for European Modeling of the Ocean) ˃ʶ ˍˇ ˋˏˋˍʹ˃ʰ ˉˊˈʴ˄˖ˋʹˌ ˍˇˎ 

ECMWF (https:// www.ecmwf.int/en/ forecasts/datasets/ ).   

нΦмΦпΦо ɲʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ /a9a{ 

      ʆʰ ́˃ ʶˊʺˋʽʰ ʵʶʵˇ˃ʷ˄ʰ ɳɸɸ ˍˇˎ CMEMS (Copernicus Marine Environment Monitoring Service) 

ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ʶˉʾ ˍˈˉˇˎ όin-situ) ˃ ʶˍˊʺˋʶʽˌ ˁʰʽ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰΦ ɮ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁ ʰʽ ˃  ʁ̱ ʹ˄ 

ˇ˄ˇ˃ʰˋʾʰ OSTIA (Operational Sea Surface Temperature and Sea Ice Analysis). ɮˉˇˍʶ˂ˇˏ˄ ʵʶʵˇ˃ʷ˄ʰ 

ˉˇ˂ˏ ˎ˕ʹ˂ʺˌ ʰ˄ʱ˂ˎˋʹˌ ˃ʶ ˇˊʽʸˈ˄ˍʽʰ ˔˖ˊʽˁʺ ʵʽʰˁˊʽˍˇˉˇʾʹˋʹ л.лрϲ Ȅ л.лрϲΦ ɶ ˃ʶʻˇʵˇ˂ˇʴʾʰ 

ʵʹ˃ʽˇˎˊʴʾʰ ˍˇˎˌ ʲʰˋʾʸʶˍʰʽ ˋʶ ʰ˒ˇ˃ˇʾ˖ˋʹ όassimilation) ʵˇˊˎ˒ˇˊʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʶ˄ˈˌ 

˃ˇ˄ˍʷ˂ˇˎ cool skin (https://data.marine.copernicus.eu/product/).  

нΦмΦпΦп ɲʶʵˇ˃ʷ˄ʰ ǊŜŀƴŀƭȅǎƛǎ Ǿр ˍˇˎ 9/a²C ό9w!рύ 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ERA5 ʰˉˇˍʶ˂ˇˏ˄ ˖ˊʽʰʾʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˄ʰʵˊˇ˃ʽˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˃ʶ ˔˖ˊʽˁʺ 

ʵʽʰˁˊʽˍˇˉˇʾʹˋʹ л.нрϲ Ȅ л.нрϲΦ ʃˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ ʲʱˋʹ ʵʶʵˇ˃ʷ˄˖˄ OSTIA. ɲʶ˄ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ 

ˍˇ˄ ʹ˃ʶˊʺˋʽˇ ˁˏˁ˂ˇ ˍˇˎ ɷ˂ʽˇˎ (https:// cds.climate.copernicus.eu/ ). 

 

 

https://polar.ncep.noaa.gov/sst/ophi/
https://www.ecmwf.int/en/forecasts/datasets/
https://data.marine.copernicus.eu/product/SST_GLO_SST_L4_REP_OBSERVATIONS_010_011/description
https://cds.climate.copernicus.eu/
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нΦн ɾʶʻˇʵˇ˂ˇʴʾʰ 

      ɶ ˉʰˊˇˏ̀ ʰ ʵʽˉ˂˖˃ʰˍʽˁʺ ʶˊʴʰˋʾʰ ʷ˔ʶʽ ˋˍˈ˔ˇ ˍʹ ˋˎ˄ˇˉˍʽˁʺΣ ʵˎ˄ʰ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ 

ζɾˉʱ˂˂ˇˌη ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʰˊʽʻ˃ʹˍʽˁʺ ˃ʶ˂ʷˍʹ ˍʹˌ ʶˉʾʵˊʰˋʹˌ ˍ˖˄ ɳɸɸ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎΦ ɸʰ 

ʰ˄ʰ˂ˎʻʶʾ ʹ ˃ʶʻˇʵˇ˂ˇʴʾʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˋˎ˄ˇˉˍʽˁʺ ˁʰʽ ʵˎ˄ʰ˃ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍˇˎ 

˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˈˋˇ ˁʰʽ ʴʽʰ ˍʰ ʰˊʽʻ˃ʹˍʽˁʱ ˉʶʽˊʱ˃ʰˍʰ ˍ˖˄ ɳɸɸ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄Φ 

нΦнΦм ɮˊʽʻ˃ʹˍʽˁˈ ˃ˇ˄ˍʷ˂ˇ ²wCπ!w² 

      ɱʽʰ ˍʹ˄ ʰˊʽʻ˃ʹˍʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˍˇ ˃ˇ˄ˍʷ˂ˇ ˉˊˇʹʴ˃ʷ˄ʹˌ ʷˊʶˎ˄ʰˌ 
WRF-ARWΣ ˃ʶ ˍˇ ˇˉˇʾˇ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˉʶʽˊʱ˃ʰˍʰ ʶˎʰʽˋʻʹˋʾʰˌΦ ʆˇ ˃ˇ˄ˍʷ˂ˇ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ 

ʵʽʱ˒ˇˊʰ ʵʶʵˇ˃ʷ˄ʰ ʶʽˋˈʵˇˎ όinputύΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˄ʰ ˉʶˊʱˋˇˎ˄ ʰˉˈ ˍˇ 

ˋˏˋˍʹ˃ʰ ˉˊˇ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ WPS (WRF Preprocessing SystemύΣ ˍˇ ˇˉˇʾˇ ˃ʶˍʰˍˊʷˉʶʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰ 

ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍʰ ʰˊ˔ʶʾʰ GRIB ˋʶ ˃ˇˊ˒ʺ ˉˇˎ ˄ʰ ʶʾ˄ʰʽ ʰ˄ˍʽ˂ʹˉˍʺ ʰˉˈ ˍˇ ˃ˇ˄ˍʷ˂ˇ όʅ˔ʺ˃ʰ рΦмύΦ ʆˇ 

ʶ˄ʵʽʱ˃ʶˋˇ ʰˎˍˈ ˋˍʱʵʽˇ ˉʰˊʷ˔ʶʽ ʵʶʵˇ˃ʷ˄ʰ ˋˍˇ ˃ˇ˄ˍʷ˂ˇ ˉˇˎ ʶʾ˄ʰʽ ˁʰ˂ʱ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˍˈˋˇ ˋˍˇ 

ˁʰˍʰˁˈˊˎ˒ˇ ˈˋˇ ˁʰʽ ˋˍˇ ˇˊʽʸˈ˄ˍʽˇ ʶˉʾˉʶʵˇΦ 

      ʆˇ WPS ʶʾ˄ʰʽ ˇˎˋʽʰˋˍʽˁʱ ˍˇ ˍ˃ʺ˃ʰ ˉˇˎ ʴʾ˄ʶˍʰʽ ʹ ʶˉʽ˂ˇʴʺ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˇ˂ˇˁ˂ʺˊ˖ˋʹˌ όdomain) 

ˁʰʽ ʹ ʶ˄ˋ˖˃ʱˍ˖ˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʶʽˋˈʵˇˎΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʵʶʵˇ˃ʷ˄ʰ ERAр ˁʰʽ ECMWF. 

ɳˉʾˋʹˌΣ ʶˁˍʶ˂ʶʾˍʰʽ ʹ ʰˉˇˁ˖ʵʽˁˇˉˇʾʹˋʹ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ʶʽˋˈʵˇˎ όungribύΣ ʵʹ˂ʰʵʺ ˇ 

˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ʰˉˈ ˍʹ ˃ˇˊ˒ʺ ˉˇˎ ʶʾ˄ʰʽ ˍʰ ʵʶʵˇ˃ʷ˄ʰΣ ˋˍʹ ˃ˇˊ˒ʺ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʶˉʶ˅ʶˊʴʰˋˍˇˏ˄ ʰˉˈ ˍˇ ˃ˇ˄ˍʷ˂ˇΣ ʶ˄˗ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁʰʽ ʹ ˇˊʽʸˈ˄ˍʽʰ ˉʰˊʶ˃ʲˇ˂ʺ όhorizontal 

interpolationύΦ ɳʽʵʽˁˈˍʶˊʰΣ ˃ʶ ˍˇ ˉˊˈʴˊʰ˃˃ʰ geogrid ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ˉʶˊʽˇ˔ʺ 

ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ όʷˁˍʰˋʹΣ ˒ˎˋʽˇʴˊʰ˒ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˁ˂ˉΦύΣ ˃ʶ ˍˇ ungrib ʴʾ˄ʶˍʰʽ ʹ ˍˊˇˉˇˉˇʾʹˋʹ ˍ˖˄ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ ˁʰˍʱ˂˂ʹ˂ˇ format ˁʰʽ ˃ʶ ˍˇ metgrid ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ʹ ˇˊʽʸˈ˄ˍʽʰ 

ˉʰˊʶ˃ʲˇ˂ʺ ̀ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ. ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʴʾ˄ʶˍʰʽ ʹ ˁʰˍʰˁˈˊˎ˒ʹ ˉʰˊʶ˃ʲˇ˂ʺ όvertical 

interpolationύ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ ˎʲˊʽʵʽˁʷˌ ˋʾʴ˃ʰ ˋˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΣ ˇʽ ˇˉˇʾʶˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ˄ 

ˍˇˉˇʴˊʰ˒ʾʰΦ ʆʷ˂ˇˌΣ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʹ ʶˁˍʷ˂ʶˋʹ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ 

˒ˎˋʽˁ˗˄ ˉʰˊʰ˃ʶˍˊˇˉˇʽʺˋʶ˖˄Φ 

      ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍˇ WRF ˍˊʷ˔ʶʽ ˉʰˊʱ˂˂ʹ˂ʰΣ ʵʹ˂ʰʵʺ ˋʶ ˉˇ˂˂ˇˏˌ 

ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˉˎˊʺ˄ʶˌΦ ɱʽʰ ʷ˄ʰ ˉʰˊʱ˂˂ʹ˂ˇ ˉˊˈʴˊʰ˃˃ʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ʷ˄ʰ ˂ˇʴʽˋ˃ʽˁˈ ʵʽʶˉʰ˒ʺˌ 

ʰ˄ˍʰ˂˂ʰʴʺˌ ˃ʹ˄ˎ˃ʱˍ˖˄ όMPI ς Message Passing InterfaceύΣ ˍˇ ˇˉˇʾˇ ʲˇʹʻʱʶʽ ˋˍʹ˄ ˃ʶˍʱʵˇˋʹ 

ˉ˂ʹˊˇ˒ˇˊʽ˗˄ ʰˉˈ ˍˇ˄ ʷ˄ʰ˄ ˉˎˊʺ˄ʰ ˋˍˇ˄ ʱ˂˂ˇ˄Φ ɾʶ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈΣ ˇʽ ʵʽʱ˒ˇˊˇʽ ˉˎˊʺ˄ʶˌ 

ʰ˄ˍʰ˂˂ʱˋˋˇˎ˄ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˁʰʽ ʶ˅ˇʽˁˇ˄ˇ˃ʶʾˍʰʽ ˔ˊˈ˄ˇˌΦ ɳ˒ˈˋˇ˄ ʷ˔ʶʽ ˍˊʷ˅ʶʽ ˍˇ 

˃ˇ˄ˍʷ˂ˇΣ ʲʴʰʾ˄ˇˎ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ format ˉˇˎ ʷ˔ʶʽ ˁʰʻˇˊʾˋʶʽ ˇ ˁʰˍʰˋˁʶˎʰˋˍʺˌΦ ʁˉˈˍʶΣ 

˔ˊʶʽʱʸʶˍʰʽ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ˃ʶˍ-ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʰ˂˂ʱ ˁʰʽ ˇˉˍʽˁˇˉˇʾʹˋʹˌ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎ όPost Processing and VisualizationύΦ ɱʽʰ ˍˇ˄ ˋˁˇˉˈ ʰˎˍˈΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ 

ˍʰ ˂ˇʴʽˋ˃ʽˁʱ ARWpost ό˃ˇˊ˒ʺ ˉˇˎ ʵʽʰʲʱʸʶʽ ˍˇ GrADS), NCL ˁ ʰʽ RIP όʅ˔ʺ˃ʰ нΦ2). 

      ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˍʰ ˂ˇʴʽˋ˃ʽˁ ɦGrADS (Grid Analysis and Display 

Systemύ ˁʰʽ NCL (NCAR Command LanguageύΦ ʆˇ GrADS ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˂ˇʴʽˋ˃ʽˁˈ ʴʽʰ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ 

ˁʰʽ ˇˉˍʽˁˇˉˇʾʹˋʹ ˃ ʶˍʶ˖ˊˇ˂ˇʴʽˁ˗˄κˁ˂ʽ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˃ʶ ˋ˔ʶˍʽˁʱ ʶˏˁˇ˂ʰ ˔ˊʺˋʹ ˁʰʽ ʵʽʰˍʾʻʶˍʰʽ 

ʵ˖ˊʶʱ˄Σ ʶ˄˗ ˃ˉˇˊʶʾ ˄ʰ ʶˉʶ˅ʶˊʴʰˋˍʶʾ ʰˊ˔ʶʾʰ GRIB ˁʰʽ NetCDFΦ ʆˇ NCL ʰˉˇˍʶ˂ʶʾ ˃ʾʰ ʴ˂˗ˋˋʰ 

ˉˊˇʴˊʰ˃˃ʰˍʽˋ˃ˇˏΣ ʹ ˇˉˇʾʰ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ ˇˉˍʽˁˇˉˇʾʹˋʹ 

ʴʶ˖ʴˊʰ˒ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˋˎ˃ʲʰˍʺ ˋʶ ʰˊ˔ʶʾʰ GRIB ˁ ʰʽ NetCDF. 
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нΦнΦн ʃʶˊʽʴˊʰ˒ʺ ˍ˖˄ ˋ˔ʹ˃ʱˍ˖˄ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ 

нΦнΦнΦм ʅ˔ʺ˃ʰ YŀƛƴπCǊƛǘǎŎƘ 

      ʆˇ ˋ˔ʺ˃ʰ Kain-Fritsch ̡ ʰˋʾˋˍʹˁʶ ˋˍʹ˄ ʽʵʷʰ ˈˍʽ ʹ ˁʰˍʰˁˈˊˎ˒ʹ ˃ʶˍʰ˒ˇˊʱ ˃ʶʽ˗˄ʶʽ ˍʹ˄ ʵʽʰʻʷˋʽ˃ʹ 

ʵˎ˄ʹˍʽˁʺ ʶ˄ʷˊʴʶʽʰ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ όCAPEύ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍ˖˄ ˄ʶ˒˗˄ ˁʰˍʰˁˈˊˎ˒ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 

(Fritsch and ChappellΣ мфулύΦ ɮˊʴˈˍʶˊʰ ʷʴʽ˄ʶ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌ ʰˉˈ ˍˇ˄ KainΣ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ 

ʰˉˇʵˇˍʽˁˈ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ˁʰʽˊˇˏ όKainΣ нллпύΦ ɶ ˊˇʺ ˃ʱʸʰˌ ˁʰʻˇˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ CAPE 

(Convective Available Potential Energy) ˋˍʹ ʲʱˋʹ ˍˇˎ ˄ʷ˒ˇˎˌ ˁʰʽ ʰ˒ʰʽˊʶʾˍʰʽ ˃ʶ ˍʹ˄ ˃ˇˊ˒ʺ ˎʶˍˇˏ 

˂ˈʴ˖ ˍ˖˄ ʰ˄ˇʵʽˁ˗˄ ˁʽ˄ʺˋʶ˖˄Φ ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˋ˔ʺ˃ʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ʽʰ ʰˉ˂ʺ 

ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ˄ʷ˒ˇˎˌ ˃ʶ ʰ˄ˇʵʽˁʷˌ ˁʰʽ ˁʰʻˇʵʽˁʷˌ ˁʽ˄ʺˋʶʽˌΦ ʁʽ ˁʽ˄ʺˋʶʽˌ ʰˎˍʷˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ 

ˁʰʽ ˍʹ˄ ʶʽˋ˔˗ˊʹˋʹ όentrainment) h ˍ˃ˇˋ˒ʰʽˊʽˁˇˏ ʰʷˊʰ ˃ʷˋʰ ˋˍˇ ˄ʷ˒ˇˌ, ̱ ʹ˄ ʵʽʱ˔ˎˋʹ ˍˇˎ ʰʷˊʰ ˋˍˇ 

ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ˃ʽˁˊˇ˒ˎˋʽˁʺΦ ɼʰˍʱ ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌΣ ˍʰ ʰ˄ˇʵʽˁʱ ˊʶˏ˃ʰˍʰ 

ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ CAPEΦ ʆʰ ˁʰʻˇʵʽˁʱ ˊʶˏ˃ʰˍʰ ˅ʶˁʽ˄ˇˏ˄ ˉʶˊʾˉˇˎ мрл-200 hPa ˉʱ˄˖ ʰˉˈ ˍʹ 

ʲʱˋʹ ˍˇˎ ˄ʷ˒ˇˎˌ ˁʰʽ ʶ˄ʽˋ˔ˏˇ˄ˍʰʽ ˃ʷˋ˖ ˍʹˌ ʶ˅ʱˍ˃ʽˋʹˌΦ ɶ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌ Kain-Fritsch 

ʴʾ˄ʶˍʰʽ ˃ʶ ʲʱˋʹ ˍʹ˄ ʰ˄ˇʵʽˁʺ ˁʾ˄ʹˋʹ ʶ˄ˈˌ ʵʶʾʴ˃ʰˍˇˌ ʰʷˊʰ ʰˉˈ ˍˇ ʰ˄ˎ˕ˇˏ˃ʶ˄ˇ ʶˉʾˉʶʵˇ 

ˋˎ˃ˉˏˁ˄˖ˋʹˌ όLCLύ ˋˍˇ ʶˉʾˉʶʵˇ ʶ˂ʶˏʻʶˊʹˌ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ όLFC). 

нΦнΦнΦн ʅ˔ʺ˃ʰ DǊŜƭƭπCǊŜƛǘŀǎ 

      ʆˇ ˋ˔ʺ˃ʰ ˍ˖˄ Grell-Freitas ʷ˔ʶʽ ˋʰ˄ ʲʱˋʹ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ 

ˉʰˊʰ˃ʶˍˊˇˉˇʾʹˋʹ ˍ˖˄ ˁʰˍʰˁˈˊˎ˒˖˄ ˁʽ˄ʺˋʶ˖˄ όGrell & Devenyi, 2002). ʅʶ ˁʱʻʶ ˋʹ˃ʶʾˇ ˍˇˎ 

ˉ˂ʷʴ˃ʰˍˇˌ ˎˉʱˊ˔ʶʽ ʷ˄ʰ ˃ˈ˄ˇ ˄ʷ˒ˇˌΣ ˋˍˇ ˇˉˇʾˇ ʹ ʶʽˋˊˇʺ ˍˇˎ ʰʷˊʰ ˅ʶˁʽ˄ʱ ʰˉˈ ˍʹ˄ ʲʱˋʹ ˍˇˎ ˁʰʽ ʹ 

ʶˁˊˇʺ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍʹ˄ ˁˇˊˎ˒ʺ ˍˇˎΦ ɶ ʵˎ˄ʰ˃ʽˁʺ ˁʰˍʱˋˍʰˋʹ ˍˇˎ ˋ˔ʺ˃ʰˍˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˋˍʺ˂ʹ 

ʰʷˊʰΣ ˋˍʹ˄ ˇˉˇʾʰ ˂ʰ˃ʲʱ˄ʶʽ ˔˗ˊʰ ʷ˄ˍˇ˄ʹ ʰ˄ˇʵʽˁʺ ˃ʶˍʰ˒ˇˊʱΣ ʶ˄˗ ˃ʷˋʰ ˋʶ ʰˎˍʺ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ 

ʵʽʱ˒ˇˊʶˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˋʶ ˇˊʽʸˈ˄ˍʽʰ ˁ˂ʾ˃ʰˁʰ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʹ ˎʴˊʰˋʾʰ ˁʰʽ ʹ ˃ʶˍʰ˒ˇˊʱ ʰˉˈ 

ˋˍˊˇʲʾ˂ˇˎˌ όFowler et al., 2016)Φ ʆˇ ˋ˔ʺ˃ʰ ʶ˄ʶˊʴˇˉˇʽʶʾˍʰʽ ˈˍʰ˄ ʹ CAPE ̄ ʰʾˊ˄ʶʽ ʻʶˍʽˁʷˌ ˍʽ˃ʷˌ ˉʱ˄˖ 

ʰˉˈ ˍˇ ˉ˂ʷʴ˃ʰΣ ʶ˄˗ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹ ʹ ˋˎ˃ˉˏˁ˄˖ˋʹ ˍ˖˄ ʰʶˊˇ˂ˎ˃ʱˍ˖˄Φ ʁʽ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶ 

ʰʶˊˇ˂ˏ˃ʰˍʰ ʴʾ˄ˇ˄ˍʰʽ ˃ʷˋ˖ ˃ʽʰˌ ʰˎˍˈ˃ʰˍʹˌ ˃ʶˍʰˍˊˇˉʺˌ ˍˇˎ ˄ʷ˒ˇˎˌ ˋʶ ʲˊˇ˔ʺ ʰˉˈ ˉˎˊʺ˄ʶˌ 

ˋˎ˃ˉˏˁ˄˖ˋʹˌ ̱ ˖˄ ˄ʶ˒˗˄ όCNN) (Grell and Freitas, 2014). 
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нΦнΦо ʅˍʰˍʽˋˍʽˁʺ ɮ˄ʱ˂ˎˋʹ 

      ɱʽʰ ˍʹ ˋˏʴˁˊʽˋʹ ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˇˊʽˋ˃ʷ˄ʶˌ 
ˋˍʰˍʽˋˍʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽΦ ʁʽ ˃ʶˍʰʲ˂ʹˍʷˌ ˉʱ˄˖ ˋˍʽˌ ˇˉˇʾʶˌ ʲʰˋʾˋˍʹˁʶ ʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ 

ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˋʶ ʵˏˇ ˁʰˍʹʴˇˊʾʶˌΣ ˋˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˁʰʽ ˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΦ ʍˌ ˋˎ˄ʶ˔ʶʾˌ 

˃ʶˍʰʲ˂ʹˍʷˌ ˇˊʾʸˇ˄ˍʰʽ ʶˁʶʾ˄ʶˌ ˋˍʽˌ ˇˉˇʾʶˌ ˇʽ ˍʽ˃ʷˌ ʵʶ˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˁʶ˄ʱ ˉΦ˔Φ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˎʴˊʰˋʾʰ 

ˁʰʽ ˉʾʶˋʹΣ ʶ˄˗ ˖ˌ ʵʽʰˁˊʽˍʷˌ ˇˊʾʸˇ˄ˍʰʽ ʶˁʶʾ˄ʶˌ ˉˇˎ ˉʰʾˊ˄ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʷˌ ˍʽ˃ʷˌ ˃ʶ ˇˊʽˋ˃ʷ˄ʶˌ 

ˉʽʻʰ˄ʷˌ ʁ ˄ʵʽʱ˃ʶˋʶˌ ʵʽʰˁˇˉʷˌ ˉΦ˔Φ ˎʶˍˈˌ όʃʾ˄ʰˁʰˌ нΦ2). 

ʃʾ˄ʰˁʰˌ нΦнΥ ʅˎ˄ʶ˔ʶʾˌ ˁʰʽ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹΦ 

ʅʇɿɳʋɳɹʅ ɾɳʆɮɰɽɶʆɳʅ ɲɹɮɼʄɹʆɳʅ ɾɳʆɮɰɽɶʆɳʅ 

ɸʶˊ˃ˇˁˊʰˋʾʰ ʰʷˊʰ ˋˍʰ нm ɮʻˊˇʽˋˍʽˁˈˌ ʇʶˍˈˌ 

ɸʶˊ˃ˇˁˊʰˋʾʰ ˋʹ˃ʶʾˇˎ ʵˊˈˋˇˎ ˋˍʰ нm  

ʃʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ  

ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˋˍʰ нm  

ʆʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ˋˍʰ млm  

      ʁʽ ˋˍʰˍʽˋˍʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇˎ ˎˉˇ˂ˇʴʾˋˍʹˁʰ˄ ʴʽʰ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʶʾ˄ʰʽ ˍˇ ˃ʷˋˇ 

ˋ˒ʱ˂˃ʰ όmean errorύΣ ˍˇ ˃ʷˋˇ ʰˉˈ˂ˎˍˇ ˋ˒ʱ˂˃ʰ όmean absolute errorύΣ ʹ ˊʾʸʰ ˍˇˎ ˃ʷˋˇˎ 

ˍʶˍˊʰʴ˖˄ʽˁˇˏ ˋ˒ʱ˂˃ʰˍˇˌ όroot mean square errorύ ˁʰʽ ˇ ˋˎ˄ˍʶ˂ʶˋˍʺˌ ʴˊʰ˃˃ʽˁʺˌ ˋˎˋ˔ʷˍʽˋʹˌ 

(correlation coefficientύΦ ɱʽʰ ˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʰˊ˔ʽˁʱ ʷ˄ʰˌ ˉʾ˄ʰˁʰˌ 

ˋˎ˄ʱ˒ʶʽʰˌ ˁʰʽ ˃ʶ ʲʱˋʹ ʰˎˍˈ˄ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ˃ʶʴʷʻʹΦ ʆʰ ˃ʶʴʷʻʹ ˉˇˎ ʲˊʷʻʹˁʰ˄ ʶʾ˄ʰʽ 

ʹ ʰˁˊʾʲʶʽʰ όaccuracyύΣ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ʰ˄ʾ˔˄ʶˎˋʹˌ όPOD, Probability of DetectionύΣ ˇ ˂ˈʴˇˌ ˕ʶˎʵ˗˄ 

ˉˊˇʴ˄˗ˋʶ˖˄ όFAR, False Alarm RatioύΣ ʹ ˉʽʻʰ˄ˈˍʹˍʰ ˕ʶˎʵ˗˄ ˉˊˇʴ˄˗ˋʶ˖˄ όPOFD, Probability of 

False DetectionύΣ ˍˇ ˉˇˋˇˋˍˈ ʶˉʽˍˎ˔ʽ˗˄ όSR, Success Ratioύ ˁʰʽ ˇ ʵʶʾˁˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ Gilbert (ETS, 

Equitable Threat Score). 
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нΦнΦоΦм ʅˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

      ɶ ʶˉʰ˂ʺʻʶˎˋʹ ˍ˖˄ ˉˊˇʴ˄˗ˋʶ˖˄ ʴʽʰ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʷʴˁʶʽˍʰʽ ˋˍˇ ˁʰˍʱ ˉˈˋˇ ˇʽ ˍʽ˃ʷˌ 
ˍ˖˄ ˉˊˇʴ˄˗ˋʶ˖˄ ʵʽʰ˒ʷˊˇˎ˄ ʰˉˈ ʰˎˍʷˌ ˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄Φ ʅˍˇ˄ ʃʾ˄ʰˁʰ нΦ3 ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˍˇ 

ˍˎˉˇ˂ˈʴʽˇ ʴʽʰ ˁʱʻʶ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇΦ ʆˇ N ˋˎ˃ʲˇ˂ʾʸʶʽ ˍˇ˄ ʰˊʽʻ˃ˈ ˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄Σ ˍˇ Fi 

ˍʽˌ ˍʽ˃ʷˌ ˍʹˌ ˃ʶˍʰʲ˂ʹˍʺˌ ʴʽʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΣ ˍˇ Oi ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ˉˊʰʴ˃ʰˍʽˁ˗˄ 

ʵʶʵˇ˃ʷ˄˖˄Σ ˍˇ & ˍʹ ˃ʷˋʹ ˍʽ˃ʺ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ˁʰʽ ˍˇ / ˍʹ ˃ʷˋʹ ˍʽ˃ʺ ˍ˖˄ 

ˉˊʰʴ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄Φ 

ʃʾ˄ʰˁʰˌ нΦо: ʆˏˉˇʽ ʴʽʰ ˍʽˌ ˋˍʰˍʽˋˍʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍ˖˄ ˋˎ˄ʶ˔˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ 

ʅʆɮʆɹʅʆɹɼɶ ʃɮʄɮɾɳʆʄʁʅ ʆʇʃʁʅ ɰɳɽʆɹʅʆʁ ʅɼʁʄ ɳʇʄʁʅ 

ɾʷˋˇ ˋ˒ʱ˂˃ʰ όME) ρὔϳ   Ὂ ὕ  0 (-Њ,+Њ) 

ɾʷˋˇ ʰˉˈ˂ˎˍˇ ˋ˒ʱ˂˃ʰ όMAE) ρὔ  ȿὊ ὕȿϳ  0 [0,+Њ) 

ʄʾʸʰ ˍˇˎ ˃ʷˋˇˎ ˍʶˍˊʰʴ˖˄ʽˁˇˏ 

ˋ˒ʱ˂˃ʰˍˇˌ όwMSE) 
ρὔ  Ὂ ὕϳ  0 [0,+Њ) 

ʅˎ˄ˍʶ˂ʶˋˍʺˌ ɹ ˊʰ˃˃ʽˁʺˌ 

ˋˎˋ˔ʷˍʽˋʹˌ όr) 

ВὊ Ὂ ὕ ὕ

ВὊ Ὂ Вὕ ὕ
 1 [-1,+1] 

 

нΦнΦоΦн ɲʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

      ʅˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʰ˄ʺˁʶʽ ˇ ˎʶˍˈˌΦ ʅˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ˎʶˍˇˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 
ʵˎʰʵʽˁʷˌ-ʵʽ˔ˇˍˇ˃ʽˁʷˌ ˉˊˇʴ˄˗ˋʶʽˌΣ ˋˍʽˌ ˇˉˇʾʶˌ ˁʰʻˇˊʾʸʶˍʰʽ ʷ˄ʰ ˈˊʽˇ ˉˇˎ ʵʽʰ˔˖ˊʾʸʶʽ ˍˇ ζ˄ʰʽη ˁʰʽ 

ˍˇ ζˈ˔ʽηΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʲˊˇ˔ˈˉˍ˖ˋʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ р mmΦ ɱʽʰ ˄ʰ ʶˉʰ˂ʹʻʶˎˍˇˏ˄ ˇʽ 

ˉˊˇʴ˄˗ˋʶʽˌ ˋˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʷ˄ʰˌ ˉʾ˄ʰˁʰˌ ˋˎ˄ʱ˒ʶʽʰˌΣ ˉˇˎ ʵʶʾ˔˄ʶʽ ˍʹ 

ˋˎ˔˄ˈˍʹˍʰ ˍ˖˄ ˉˊˇʴ˄˗ˋʶ˖˄ ˁʰʽ ˍ˖˄ ˉʰˊʰˍʹˊʺˋʶ˖˄ όˉˊʰʴ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ύ ˃ʶ ζ˄ʰʽη ˁʰʽ ζˈ˔ʽηΦ 

ʃʾ˄ʰˁʰˌ нΦпΥ ʃʾ˄ʰˁʰˌ ʅˎ˄ʱ˒ʶʽʰˌ ʵʽʰˁˊʽˍ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ 

ʃɹɿɮɼɮʅ ʅʇɿɮʊɳɹɮʅ 

ʃɮʄɮʆɶʄɶʅɳɹʅ όʃʄɮɱɾɮʆɹɼɮ ɲɳɲʁɾɳɿɮύ 

ɿɮɹ ʁʋɹ ʅʇɿʁɽʁ 

ɾ
ʁ
ɿ
ʆ
ɳ
ɽ
ʁ
 

W
R

F ɿɮɹ ɳʇʅʆʁʋɹɳʅ 
ʌɳʇɲɳɹʅ 
ʅʇɿɮɱɳʄɾʁɹ 

ɿɮɹ ɱɹɮ ʆʁ 
ɾʁɿʆɳɽʁ 

ʁʋɹ ɮʅʆʁʋɹɳʅ 
ɮɽɶɸɶ 
ɮʄɿɶʆɹɼɮ 

ʁʋɹ ɱɹɮ ʆʁ 
ɾʁɿʆɳɽʁ 

ʅʇɿʁɽʁ 
ɿɮɹ ɱɹɮ ʆɮ 
ʃʄɮɱɾɮʆɹɼɮ 
ɲɳɲʁɾɳɿɮ 

ʁʋɹ ɱɹɮ ʆɮ 
ʃʄɮɱɾɮʆɹɼɮ 
ɲɳɲʁɾɳɿɮ 

ʅʇɿʁɽʁ 

 
      ʁʽ ˍʷˋˋʶˊʽˌ ˋˎ˄ʵˎʰˋ˃ˇʾ ˉˊˇʴ˄˗ˋʶ˖˄ όζ˄ʰʽη ʺ ζˈ˔ʽηύ ˁʰʽ ˉˊʰʴ˃ʰˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ όζ˄ʰʽη ʺ 

ζˈ˔ʽηύ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ʶʾ˄ʰʽ όʃʾ˄ʰˁʰˌ нΦ4): 

мύ ɳˎˋˍˇ˔ʾʶˌΥ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˍˈˋˇ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˈˋˇ ˁʰʽ ˋˍˇ ˃ˇ˄ˍʷ˂ˇΦ 

нύ ɮˋˍˇ˔ʾʶˌΥ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ʰ˂˂ʱ ˈ˔ʽ ˋˍʽˌ ˉˊˇʴ˄˗ˋʶʽˌ ˍˇˎ 

˃ˇ˄ˍʷ˂ˇˎΦ 
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оύ ʌʶˎʵʶʾˌ ʅˎ˄ʰʴʶˊ˃ˇʾΥ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʵʶ˄ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌΣ ʰ˂˂ʱ ˉˊˇʲ˂ʷˉʶˍʰʽ 

˂ʰ˄ʻʰˋ˃ʷ˄ʰ ʰˉˈ ˍˇ ˃ˇ˄ˍʷ˂ˇΦ 

пύ ɮ˂ʹʻʺ ɮˊ˄ʹˍʽˁʱΥ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʵʶ˄ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˇˏˍʶ ˋˍʽˌ ˉʰˊʰˍʹˊʺˋʶʽˌ ˇˏˍʶ ˋˍʽˌ ˉˊˇʴ˄˗ˋʶʽˌ 

ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΦ 

      ʁ ˉʾ˄ʰˁʰˌ ˋˎ˄ʱ˒ʶʽʰˌ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˔ˊʺˋʽ˃ˇ ʶˊʴʰ˂ʶʾˇ ʴʽʰ ˍˇ˄ ʶ˄ˍˇˉʽˋ˃ˈ ˍ˖˄ ˋ˒ʰ˂˃ʱˍ˖˄ ˋˍʽˌ 
ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΦ ɴ˄ʰ ˍʷ˂ʶʽˇ ˋˏˋˍʹ˃ʰ ˉˊˈʴ˄˖ˋʹˌ ʻʰ ˉʰˊʱʴʶʽ ˃ˈ˄ˇ ʶˎˋˍˇ˔ʾʶˌ ˁʰʽ ʰ˂ʹʻʺ 

ʰˊ˄ʹˍʽˁʱ όˉˊʱˋʽ˄ʹ ˋˁʾʰˋʹύ ˁʰʽ ˈ˔ʽ ʰˋˍˇ˔ʾʶˌ ʺ ˕ʶˎʵʶʾˌ ˋˎ˄ʰʴʶˊ˃ˇˏˌ όˁʾˍˊʽ˄ʹ ˋˁʾʰˋʹύ όʃʾ˄ʰˁʰˌ нΦпύΦ 

ɴ˄ʰˌ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ ˋˍʰˍʽˋˍʽˁ˗˄ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʰˉˈ ˍʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˉʾ˄ʰˁʰ ˋˎ˄ʱ˒ʶʽʰˌ ʴʽʰ ˍʹ˄ 

ˉʶˊʽʴˊʰ˒ʺ ˍʹˌ ʰˉˈʵˇˋʹˌ ˍ˖˄ ˉˊˇʴ˄˗ˋʶ˖˄ ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎΦ ʅˍˇ˄ ʃʾ˄ʰˁʰ нΦр ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˍˇ 

ˍˎˉˇ˂ˈʴʽˇ ʴʽʰ ˁʱʻʶ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇΦ ɶ ʰˁˊʾʲʶʽʰ ʵʶʾ˔˄ʶʽ ˍʽ ˉˇˋˇˋˍˈ ˍ˖˄ ˉˊˇʴ˄˗ˋʶ˖˄ ʺˍʰ˄ 

ˋ˖ˋˍʷˌΦ ɶ ˉʽʻʰ˄ˈˍʹˍʰ ʰ˄ʾ˔˄ʶˎˋʹˌ όPODύ ʰ˒ˇˊʱ ˍˇ ˁ˂ʱˋ˃ʰ ˍ˖˄ ˉʰˊʰˍʹˊˇˏ˃ʶ˄˖˄ ʴʶʴˇ˄ˈˍ˖˄ ζ˄ʰʽη 

ˉˇˎ ʶʾ˔ʰ˄ ˉˊˇʲ˂ʶ˒ʻʶʾ ˋ˖ˋˍʱΦ ʁ ˂ˈʴˇˌ ˕ʶˎʵ˗˄ ˉˊˇʴ˄˗ˋʶ˖˄ όFARύ ʰˉʰ˄ˍʱ ˍʽ ˉˇˋˇˋˍˈ ˍ˖˄ 

ˉˊˇʴ˄˖ˋˍʽˁ˗˄ ˋˎ˃ʲʱ˄ˍ˖˄ ζ˄ʰʽη ˍˇˎ ˃ˇ˄ˍʷ˂ˇˎ ʵʶ˄ ˋˎ˄ʷʲʹˋʰ˄ ˋˍʹ˄ ˉˊʰʴ˃ʰˍʽˁˈˍʹˍʰΦ ɶ 

ˉʽʻʰ˄ˈˍʹˍʰ ˕ʶˎʵ˗˄ ˉˊˇʴ˄˗ˋʶ˖˄ όPOFDύ ʵʶʾ˔˄ʶʽ ˍʽ ˉˇˋˇˋˍˈ ˍ˖˄ ˉʰˊʰˍʹˊˇˏ˃ʶ˄˖˄ ʴʶʴˇ˄ˈˍ˖˄ 

ζˈ˔ʽη ˉˊˇʲ˂ʷ˒ʻʹˁʰ˄ ˂ʰ˄ʻʰˋ˃ʷ˄ʰ ˖ˌ ζ˄ʰʽη ʰˉˈ ˍˇ ˃ˇ˄ˍʷ˂ˇΦ ʆˇ ˉˇˋˇˋˍˈ ʶˉʽˍˎ˔ʽ˗˄ όSR) 

ˎˉˇʵʶʽˁ˄ˏʶʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˉˊˇʴ˄˖ˋˍʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ζ˄ʰʽη ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˉˊʰʴ˃ʰˍʽˁʱΦ 

T̫ ˂ˇˌΣ ˇ ʵʶʾˁˍʹˌ ʶˉʽˍˎ˔ʾʰˌ ˍˇˎ Gilbert ʰˉʰ˄ˍʱ ˋˍˇ ˉˈˋˇ ˁʰ˂ʱ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˍʰ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʰ 

ˋˎ˃ʲʱ˄ˍʰ ζ˄ʰʽη ˃ʶ ˍʰ ˉʰˊʰˍʹˊˇˏ˃ʶ˄ʰ ˋˎ˃ʲʱ˄ˍʰ ζ˄ʰʽη όˎˉˇ˂ˇʴʾʸˇ˄ˍʰˌ ˍʹ˄ ˉʽʻʰ˄ˈˍʹˍʰ ˍˎ˔ʰʾʰˌ 

ˋ˖ˋˍʺˌ ˉˊˈʴ˄˖ˋʹˌύΦ 

ʃʾ˄ʰˁʰˌ нΦр: ʆˏˉˇʽ ʴʽʰ ˍʽˌ ˋˍʰˍʽˋˍʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌ ˍ˖˄ ʵʽʰˁˊʽˍ˗˄ ˃ʶˍʰʲ˂ʹˍ˗˄Φ 

ʅʆɮʆɹʅʆɹɼɶ ʃɮʄɮɾɳʆʄʁʅ ʆʇʃʁʅ ɰɳɽʆɹʅʆʁ ʅɼʁʄ ɳʇʄʁʅ 

ɮˁˊʾʲʶʽʰ όAccuracy) 
ῴ‡„†‛…ʚ‐‟΅‗–—ʙ ̈́”’–†―‖ʗ

 ʞ’‛‗‛
 1 [0,1] 

ʃʽʻʰ˄ˈˍʹˍʰ ɮ˄ʾ˔˄ʶˎˋʹˌ                   
Probability of Detection (POD) 

ῴ‡„†‛…ʚ‐‟

ῴ‡„†‛…ʚ‐‟΅„†‛…ʚ‐‟
 1 [0,1] 

ɽˈʴˇˌ ʌʶˎʵ˗˄ ʃˊˇʴ˄˗ˋʶ˖˄                       
False Alarm Ratio (FAR) 

ʚ‟  ‡’‌‎‐”‘‛ʚ‐‏‡‐ 

ῴ‡„†‛…ʚ‐‟ ‐‡‏‐ʚ‟  ‡’‌‎‐”‘‛ʚ
 0 [0,1] 

ʃʽʻʰ˄ˈˍʹˍʰ ʌʶˎʵ˗˄ ʃˊˇʴ˄˗ˋʶ˖˄                               
Probability of False Detection (POFD) 

ʚ‟  ‡’‌‎‐”‘‛ʚ‐‏‡‐ 

΅‗–—ʙ ̈́”’–†―‖ʗ ʚ‟  ‡’‌‎‐”‘‛ʚ‐‏‡‐ 
 0 [0,1] 

ʃˇˋˇˋˍˈ ʁ ˉʽˍˎ˔ʽ˗˄                     
Success Ratio (SR) 

ῴ‡„†‛…ʚ‐‟

ῴ‡„†‛…ʚ‐‟ ‐‡‏‐ʚ‟  ‡’‌‎‐”‘‛ʚ
 1 [0,1] 

(ɳˎˋˍˇ˔ʾʶˌύˍˎ˔ʰʾʰ 
ῴ‡„†‛…ʚ‐‟΅„†‛…ʚ‐‟ ῴ‡„†‛…ʚ‐‟ ‐‡‏‐ʚ‟  ‡’‌‎‐”‘‛ʚ

 ʞ’‛‗‛
 - - 

ɲʶʾˁˍʹˌ ʁ ˉʽˍˎ˔ʾʰˌ ̱ ˇˎ Gilbert 
Equitable Skill Score (ETS) 

ῴ‡„†‛…ʚ‐‟ ῴ‡„†‛…ʚ‐‟ ʚ

ῴ‡„†‛…ʚ‐‟΅„†‛…ʚ‐‟ ‐‡‏‐ʚ‟  ‡’‌‎‐”‘‛ʚ ῴ‡„†‛…ʚ‐‟ ʚ

 1 [-ѺΣмϐ 
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нΦнΦоΦо ɳˉʽ˂ˇʴʺ ʲʷ˂ˍʽˋˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ ʴʽʰ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

      ɱʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍˇˎ ζˁʰ˂ˏˍʶˊˇˎη ˉʶʽˊʱ˃ʰˍˇˌ ˋˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˃ʶˍʰʲ˂ʹˍʷˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˇ 
ˍˏˉˇˌ м-(exp/control). ɮˊ˔ʽˁʱΣ ˇˊʾʸʶˍʰʽ ˃ʽʰ ˉˊˇˋˇ˃ˇʾ˖ˋʹ ˋʰ˄ ˉʶʾˊʰ˃ʰ ʶ˂ʷʴ˔ˇˎκʰ˄ʰ˒ˇˊʱˌ 

(controlύ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ˋ˒ʱ˂˃ʰ ˍˇˎ ˁʱʻʶ ˉʶʽˊʱ˃ʰˍˇˌ όexpύ ˋˎʴˁˊʾ˄ʶˍʰʽ ˃ʶ ʰˎˍˈ ˍˇˎ 

ˉʶ̔ɦ́ ˃ʰ̱ˇˌ ʶ˂ʷʴ˔ˇˎ ˃ʶ ʲʱˋʹ ˍˇ˄ ˉʰˊʰˉʱ˄˖ ˍˏˉˇΦ ʁʽ ˍʽ˃ʷˌ ˍˇˎ ˉʰˊʰˉʱ˄˖ ˍˏˉˇˎ ʴʽʰ ˍˇ ˉʶʾˊʰ˃ʰ 

ʶ˂ʷʴ˔ˇˎ ʶʾ˄ʰʽ лΦ ɱʽʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˉʶʽˊʱ˃ʰˍʰΣ ˇʽ ʻʶˍʽˁʷˌ ˍʽ˃ʷˌ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˉʽˇ ʰ˅ʽˈˉʽˋˍˇ 

ʰˉˇˍʷ˂ʶˋ˃ʰΣ ʶ˄˗ ˇʽ ʰˊ˄ʹˍʽˁʷˌ ˉʽˇ ʰ˄ʰ˅ʽˈˉʽˋˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˉʶʾˊʰ˃ʰ ʶ˂ʷʴ˔ˇˎΦ 

ʆʷ˂ˇˌΣ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˍˇ ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ˍʽ˃˗˄ ˍˇˎ ˉʰˊʰˉʱ˄˖ ˍˏˉˇˎ ʴʽʰ ˍʽˌ ˋˍʰˍʽˋˍʽˁʷ ̩

ˉʰˊʰ˃ʷˍˊˇˎˌκˋ˒ʱ˂˃ʰˍʰ MAE & RMSE, ʴʽʰ ˈ˂ʶˌ ˍʽˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˁʱʻʶ ˉʶʽˊʱ˃ʰˍˇˌ ˁʰʽ ˍˇ 

˃ʶʴʰ˂ˏˍʶˊˇ ˋˁˇˊ ʰ˄ʰʵʶʽˁ˄ˏʶʽ ˁʰʽ ˍˇ ʲʷ˂ˍʽˋˍˇ ˉʶʾˊʰ˃ʰΦ 

нΦнΦоΦп ɳˉʽ˂ˇʴʺ ʲʷ˂ˍʽˋˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ ʴʽʰ ˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ 

      ɱʽʰ ˍʹ˄ ʰ˄ʱʵʶʽ˅ʹ ˍˇˎ ʲʷ˂ˍʽˋˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ ˋˍʽˌ ʵʽʰˁˊʽˍʷˌ ˃ʶˍʰʲ˂ʹˍʷˌΣ ʴʾ˄ʶˍʰʽ ˃ʾʰ 

ˁʰ˄ˇ˄ʽˁˇˉˇʾʹˋʹ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˋˁˇˊ ˋˍˇ˄ ˍˏˉˇ όexp-min)/(max-min). 

ɱʽʰ ˍʹ˄ ˁʱʻʶ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇ ˁʱʻʶ ˁʰˍ˖˒˂ʾˇˎ ˎʶˍˇˏΣ ˋˍˇ exp ˃ˉʰʾ˄ʶʽ ˍˇ ˋˁˇˊ ˍˇˎ ˁʱʻʶ 

ˉʶʽˊʱ˃ʰˍˇˌΣ ʶ˄˗ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ʹ ʶ˂ʱ˔ʽˋˍʹ όminύ ˁʰʽ ʹ ˃ʷʴʽˋˍʹ όmaxύ ˍʽ˃ʺ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ 

ˉʰˊʰ˃ʷˍˊˇˎ ˋˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˁʰˍ˗˒˂ʽ ʴʽʰ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉʶʽˊʰ˃ʱˍ˖˄Φ ɾʶ ʲʱˋʹ ˍˇ˄ ˉʰˊʰˉʱ˄˖ 

ˍˏˉˇΣ ʴʽʰ ˍʹ˄ ˁʱʻʶ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇ ˁʰʽ ˋʶ ˁʱʻʶ ˁʰˍ˗˒˂ʽΣ ʷ˄ʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˉʶʾˊʰ˃ʰ ˉʰʾˊ˄ʶʽ 

ˍʽ˃ʺ мΣ ʷ˄ʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʱ˂˂ˇ ˂ʰ˃ʲʱ˄ʶʽ ˍʽ˃ʺ л ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ ʷ˔ˇˎ˄ ʶ˄ʵʽʱ˃ʶˋʶˌ ˍʽ˃ʷˌΦ ɮ˄ ˋʶ 

ˁʱˉˇʽʰ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇ ˁʰʽ ˋʶ ˁʱˉˇʽˇ ˁʰˍ˗˒˂ʽ ˈ˂ʰ ˍʰ ˉʶʽˊʱ˃ʰˍʰ ʷ˔ˇˎ˄ ˍˇ ʾʵʽˇ ˋˁˇˊΣ ˍˈˍʶ 

ʰˎˍˈˌ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ ˉʰˊʰ˃ʷˍˊˇˎ ς ˁ ʰˍ˖˒˂ʾˇˎ ʵʶ˄ ˂ʰ˃ʲʱ˄ʶˍʰʽ ˎˉˈ˕ʹΦ ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ 

ˍˇ ʰ˄ ʹ ˋˍʰˍʽˋˍʽˁʺ ˉʰˊʱ˃ʶˍˊˇˌ ʷ˔ʶʽ ʲʷ˂ˍʽˋˍˇ ˋˁˇˊ м ʺ лΣ ˉˊˇˋˍʾʻʶˍʰʽ ʺ ʰ˒ʰʽˊʶʾˍʰʽΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ accuracy, POD, SR ˁ ʰʽ ETS ̫ ˔ˇˎ˄ ʻʶˍʽˁˈ ˉˊˈˋʹ˃ˇ όˉˊˇˋˍʾʻʶ˄ˍʰʽύΣ ʶ˄˗ 

ˍˇ FAR ˁʰʽ ˍˇ POFD ʰˊ˄ʹˍʽˁˈ ˉˊˈˋʹ˃ˇ όʰ˒ʰʽˊˇˏ˄ˍʰʽύΦ ʆʷ˂ˇˌΣ ʶˉʶʽʵʺ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ˁʰˍ˗˒˂ʽʰ ˎʶˍˇˏ ʴʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˍˇ 

ʱʻˊˇʽˋ˃ʰ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ˋˍʰˍʽˋˍʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄ ˉˇˎ ʷ˔ʶʽ ˎˉˇ˂ˇʴʽˋˍʶʾ ʴʽʰ ˍˇ ˁʱʻʶ ˁʰˍ˗˒˂ʽΦ 

ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ˎˉˇʵʶʽˁ˄ˏʶʽ ˁʰʽ ̱ ˇ ˉʽˇ ʰ˅ʽˈˉʽˋˍˇ ˉʶʾˊʰ˃ʰΦ 
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ɼɳʊɮɽɮɹʁ о ς ʅʇɿʁʃʆɹɼɶ ɼɮɹ ɲʇɿɮɾɹɼɶ ɮɿɮɽʇʅɶ 

оΦм ɮ˄ʱ˂ˎˋʹ ˍˇˎ ˎʶˍˇˏ 

оΦмΦм ɲʶʵˇ˃ʷ˄ʰ ˉh ˊʰˍʹˊʺˋʶ˖˄ 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉʰˊʰˍʹˊʺˋʶ˖˄ ʰˉˇˍʶ˂ˇˏ˄ ˉˊˇʿˈ˄ ʶˉʾʴʶʽ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ʵʽʱ˒ˇˊˇˎˌ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇˏˌ ˋˍʰʻ˃ˇˏˌΦ ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ɳ˂˂ʹ˄ʽˁˇʾ ˋˍʰʻ˃ˇʾΣ ˁʰʻ˗ˌ ˍʰ ˁˏˊʽʰ 

˒ʰʽ˄ˈ˃ʶ˄ʰ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˋˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ʶˉʽˁˊʱˍʶʽʰΦ ɼʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ ʹ˃ʶˊʺˋʽˇʽ ˔ʱˊˍʶˌ 

ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʴʽʰ ˍʹ˄ ʰˉʶʽˁˈ˄ʽˋʹ ˍˇˎ ˎʶˍˇˏ ˃ʶ ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ˋʶ ˁ˂ʱˋʶʽˌΦ ʆˇ ʵʽʱˋˍʹ˃ʰ ʰˉˈ 

13/10 06 UTC ʷ˖ˌ мпκмл лс UTC ˉʰˊʰˍʹˊʶʾˍʰʽ ʽˋ˔ˎˊʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˍˇˉʽˁʱ ˋˍˇ ɹˈ˄ʽˇΣ ˃ʷˍˊʽʰ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ ʹˉʶʽˊ˖ˍʽˁˈ ˁˇˊ˃ˈ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˋˍʽˌ ʅˉˇˊʱʵʶˌΣ ʶ˄˗ ˋˍˇ 

˃ʶʴʰ˂ˏˍʶˊˇ ˍ˃ʺ˃ʰ ˍˇˎ ɮʽʴʰʾˇˎ ʃʶ˂ʱʴˇˎˌ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˎʶˍˈˌΦ ʆʹ˄ ʶˉˈ˃ʶ˄ʹ ʹ˃ʷˊʰ ʶʾ˄ʰʽ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ˇʽ ˉˇ˂ˏ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˉˇˎ ʷˉ˂ʹ˅ʰ˄ ˍʰ ˄ʹˋʽʱ ˍˇˎ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌΣ ˍʹ˄ 

ɼʶ˄ˍˊʽˁʺ ɾʰˁʶʵˇ˄ʾʰΣ ˍʽˌ ʅˉˇˊʱʵʶˌ ˁʰʽ ˍʹ˄ ɼˊʺˍʹ ˃ʶ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ˍʽ˃ʺ ˍʰ мпл mm ̀ ˍʹ˄ ɼʷˊˁˎˊʰΦ 

ʆʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˋˍʰʵʽʰˁʱ ˃ʶˍʰˍˇˉʾˋˍʹˁʰ˄ ˉˊˇˌ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ɳ˂˂ʱʵʰ ˁʰʽ ˍʰ ˄ʹˋʽʱ ˍˇˎ ɰɮ ɮʽʴʰʾˇˎ 

ˋˍʽˌ мрκмл ˁʰʽ мсκмлΣ ʶ˄˗ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ʷ˔ˇˎ˄ ˎˉˇ˔˖ˊʺˋʶʽ ˉ˂ʺˊ˖ˌ ʰˉˈ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ 

ʶ˅ʰʾˊʶˋʹ ˍʹ˄ ɼʶ˒ʰ˂ˇ˄ʽʱ όʅ˔ʺ˃ʰ оΦмύΦ ʃʰˊʰˍʹˊ˗˄ˍʰˌ ˍˇˎˌ ˔ʱˊˍʶˌ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʶˏˁˇ˂ʰ ʹ ˁʾ˄ʹˋʹ 

ˍˇˎ ˋˎˋˍʺ˃ʰˍˇˌ ʰˉˈ ˍʰ ʵˎˍʽˁʱ ˉˊˇˌ ˍʰ ʰ˄ʰˍˇ˂ʽˁʱΦ ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍʰ ˔ˊˇ˄ʽˁʱ 

ʵʽʰˋˍʺ˃ʰˍʰ ˉˇˎ ʷʴʽ˄ʶ ʹ ʰʻˊˇʽˋˍʽˁʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˅ʶˁʽ˄ˇˏ˄ ʰˉˈ ˍʽˌ лс UTC ˁ ʱʻʶ ʹ˃ʷˊʰˌ ˁʰʽ ˈ˔ʽ ʰˉˈ 

ˍʽˌ лл UTCΣ ʶˉʶʽʵʺ ʷ˂ʶʽˉʰ˄ ˇˊʽˋ˃ʷ˄ʶˌ ˃ʶˍˊʺˋʶʽˌ ʰˉˈ ˁʱˉˇʽˇˎˌ ˋˍʰʻ˃ˇˏˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ 

ʰˉˈ ˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ɼʶ˒ʰ˂ˇ˄ʽʱˌΦ 
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ʅ˔ʺ˃ʰ оΦмΥ ʋʱˊˍʶˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ˍʰ ʹ˃ʶˊʺˋʽʰ ˉˇˋʱ ˎʶˍˇˏ ʴʽʰ ˍˇ ʵʽʱˋˍʹ˃ʰ моκмл лс ¦¢/ ʷ˖ˌ мтκмл лс ¦¢/Φ ɼʱʻʶ 
ˋˏ˃ʲˇ˂ˇ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ ʶˏˊˇˌ ˍʽ˃˗˄ ˎʶˍˇˏ ώʶ˂ʱ˔ʽˋˍʹ ˍʽ˃ʺΣ ˃ʷʴʽˋˍʹ ˍʽ˃ʺύΦ 
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оΦмΦн ɲˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˎʶˍˇˏ La9wD 

      ʋˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ IMERG ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ GPMΣ ˍʰ ˇˉˇʾʰ ʶˁˍʽ˃ˇˏ˄ ˍˇ˄ ˎʶˍˈ ˃ʶ 

ʲʱˋʹ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˇʽ ʵˇˊˎ˒ˈˊˇʽ ʰˉˈ ˍʰ ˄ʷ˒ʹΦ ʅˍʰ ˉˊˇʿˈ˄ˍʰ Final Run, 

ˎˉʱˊ˔ˇˎ˄ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ʶˌ όIMERGcalύ ˁʰʽ ˃ʹ ʲʰʻ˃ˇ˄ˇ˃ʹ˃ʷ˄ʶˌ όIMERGuncalύ ʶˁˍʽ˃ʺˋʶʽˌ 

ʲˊˇ˔ˇ˃ʷˍˊ˖˄ όKazamias et alΦΣ нлннύΦ ʁʽ ˔ʱˊˍʶˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ ʲʰˋʾʸˇ˄ˍʰʽ ˋʶ 

ʵʶʵˇ˃ʷ˄ʰ Final Run IMERGcalΦ ɶ ˋʹ˃ʰˋʾʰ ˍʹˌ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹˌ ʲˊˇ˔ˇ˃ʷˍˊ˖˄ ˋˍʽˌ ʵˇˊˎ˒ˇˊʽˁʷˌ 

ʶˁˍʽ˃ʺˋʶʽˌ ˎʶˍˇˏ ʷ˔ʶʽ ˍˇ˄ʽˋˍʶʾ ˋʶ ʰˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ όSungmin et al., 2017; Sharifi et alΦΣ нлмуύΦ ɾʶ 

ʲʱˋʹ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˇˎ ʷʴʽ˄ʶ ˋˍʰ ʵʶʵˇ˃ʷ˄ʰ IMERG-Final ʴʽʰ ˃ʾʰ ˉʶˊʾˇʵˇ р ʶˍ˗˄ όɹʰ˄ˇˎʱˊʽˇˌ 

нлмр ʷ˖ˌ ɲʶˁʷ˃ʲˊʽˇˌ нлмфύ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʰ IMERGcal ˎˉˇʶˁˍʽ˃ˇˏ˄ ˍʹ˄ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˋʶ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ʵˎˍʽˁʺˌΣ ʰ˄ʰˍˇ˂ʽˁʺˌ ˁʰʽ ˄ˈˍʽʰˌ ˔˗ˊʰˌΣ ʶ˄˗ ˍʹ˄ ˎˉʶˊʶˁˍʽ˃ˇˏ˄ ˋˍʹ 

ʲˈˊʶʽʰ ɳ˂˂ʱʵʰΣ ˋˍʰ ˄ʹˋʽʱ ˍˇˎ ɮʽʴʰʾˇˎ ˁʰʽ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌ ˁʰʻ˗ˌ ˁʰʽ ˋʶ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌΦ 

ʆʷ˂ˇˌΣ ˇʽ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˋˎ˄ˇ˂ʽˁʺ ʰˉˈʵˇˋʹ ˍ˖˄ ʶˁˍʽ˃ʺˋʶ˖˄ IMERGcal ʰˉˇˍʶ˂ˇˏ˄ ʹ 

ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ ˁʰʽ ʹ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌ όKazamias et al., 2022). 

      H h ʻˊˇʽˋˍʽˁʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʽˌ м3κмл ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ʵˇˊˎ˒ˇˊʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ 

IMERG ʵʾ˄ʶʽ ˍʰ ˉˊ˗ˍʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˋʶ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌΣ ˋˍʹ ʵˎˍʽˁʺ ʅˍʶˊʶʱΣ ˋˍʹ ɰɲ 

ɳ˂˂ʱʵʰ ˁʰʽ ˋʶ ˍˇˉʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ʲˈˊʶʽˇˎ ɮʽʴʰʾˇˎ ˃ʶ ˎʶˍˈ ˉʱ˄˖ ʰˉˈ р mm όˁʾˍˊʽ˄ʹ ˋˁʾʰˋʹύΦ  ɶ 

ʰʻˊˇʽˋˍʽˁʺ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʽˌ мпκмл ʷʵʶʽ˅ʶ ˃ʶʴʱ˂ʰ ˉˇˋʱ ˎʶˍˇˏ ˋʶ ˍˇˉʽˁʱ ˋʹ˃ʶʾʰ ˍ˖˄ ɹˈ˄ʽ˖˄ ɿʺˋ˖˄ 

˃ʶ ˍʽ˃ʷˌ ʱ˄˖ ˍ˖˄ ф4 mm ˋʶ ʻʰ˂ʱˋˋʽʶˌ ˁʰʽ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌ όˁˈˁˁʽ˄ʹ ˋˁʾʰˋʹύΣ ʶ˄˗ ˋˍʹ ʵˎˍʽˁʺ 

ʹˉʶʽˊ˖ˍʽˁʺ ɳ˂˂ʱʵʰΣ ˋˍʹ ˄ˈˍʽʰ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ˋˍʹ˄ ɮˍˍʽˁʺΣ ˋˍʹ ˄ˈˍʽʰ ɳˏʲˇʽʰΣ ˋˍʹ˄ ɼˊʺˍʹ ˁʰʽ ˋˍʹ 

ʅˁˏˊˇ ʶˁˍʽ˃ʺʻʹˁʶ ʲˊˇ˔ˈˉˍ˖ˋʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ п4 mm όˉˇˊˍˇˁʰ˂ʾ ˋˁʾʰˋʹύ όʅ˔ʺ˃ʰ оΦ2ύΦ ʅˍʽˌ мрκмл 

ˇʽ ʷ˄ˍˇ˄ʶˌ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ-ɮ˄ʰˍˇ˂ʽˁʺ ɾʰˁʶʵˇ˄ʾʰΣ ˋˍʰ ˄ʹˋʽʱ 

ˍˇˎ ɰɮ ɮʽʴʰʾˇˎ ˁʰʽ ˋˍʽˌ ʅˉˇˊʱʵʶˌΣ ʶ˄˗ ˋ˔ʶˍʽˁʱ ʷ˄ˍˇ˄ʰ ˉʰˊʷ˃ʶʽ˄ʰ˄ ˍʰ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˁʰʽ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ 

ˉˇˎ ʶˉ˂ʺʴʹˋʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍʽˌ мпκмлΦ ʅˍʽˌ мсκмл ʶʾ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ʹ ˎˉˇ˔˗ˊʹˋʹ ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ 

ˁʰʽ ˇʽ ˃ˈ˄ʶˌ ʲˊˇ˔ʷˌ ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ ˋʶ ˍˇˉʽˁʱ ˋʹ˃ʶʾʰ ˍˇˎ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌΣ ˍʹˌ ɿɲ ʅˍʶˊʶʱˌ ɳ˂˂ʱʵʰˌΣ 

ˍʹˌ ɸˊʱˁʹˌ ˁʰʽ ˍ˖˄ ˄ʹˋʽ˗˄ ˍˇˎ ɰɮ ɮʽʴʰʾˇˎΦ ʅˎ˄ˇ˂ʽˁʱ ʴʽʰ ˍˇ ʵʽʱˋˍʹ˃ʰ ʰˉˈ ˍʽˌ м3κмл ʷ˖ˌ ˍʽˌ мсκмл 

ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋʱ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋʹ˃ʶʽ˗ʻʹˁʰ˄ ˋˍʹ˄ ɼʶ˒ʰ˂ˇ˄ʽʱΣ ˋˍʹ˄ ɽʶˎˁʱʵʰΣ ˋˍʹ ɿɲ ʅˍʶˊʶʱ 

ɳ˂˂ʱʵʰΣ ˋˍʹ ʵˎˍʽˁʺ ˁʰʽ ˄ˈˍʽʰ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ˋˍʹ˄ ɮˍˍʽˁʺΣ ˋˍʹ˄ ɳˏʲˇʽʰΣ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ ɾʰˁʶʵˇ˄ʾʰ 

ˁʰʽ ˋˍʽˌ ʅˉˇˊʱʵʶˌ όʅ˔ʺ˃ʰ оΦ2). 
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13/10/2021 00:00 UTC - 23:59 UTC 

 

 
14/10/2021 00:00 UTC - 23:59 UTC 

 

 
13/10/2021 00:00 UTC - 16/10/2021 23:59 UTC 

 
15/10/2021 00:00 UTC - 23:59 UTC 

 
16/10/2021 00:00 UTC - 23:59 UTC 

ʅ˔ʺ˃ʰ оΦ2Υ ɲˇˊˎ˒ˇˊʽˁʺ ʶˁˍʾ˃ʹˋʹ ˎʶˍˇˏ όƳƳ ʰ˄ʱ ʹ˃ʷˊʰύ La9wD ˍˇˎ Dta ʰˉˈ Cƛƴŀƭ wǳƴΣ ʴʽʰ ˍʽˌ 13/10, 14/10, 15/10, мсκмлκнлнм ˁʰʽ м3-16/10/2021. 
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оΦмΦо ʅˏʴˁˊʽˋʹ ˉʰˊʰˍʹˊʺˋʶ˖˄ ˃ʶ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌ 

      ɮˉˈ ˍʹ ˋˏʴˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰˉˈ ʶˉʾʴʶʽˇˎˌ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˇˏˌ ˋˍʰʻ˃ˇˏˌ ˁʰʽ ˍ˖˄ 

ʵˇˊˎ˒ˇˊʽˁ˗˄ ʶˁˍʽ˃ʺˋʶ˖˄ ʶ˅ʱʴʶˍʰʽ ˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˈˍʽ ˎˉʱˊ˔ʶʽ ˋ˔ʶˍʽˁʱ ˁʰ˂ʺ ˋˎ˃˒˖˄ʾʰ ˃ʶˍʰ˅ˏ 

ˍ˖˄ ʵˏˇ ˉʶˊʽˉˍ˗ˋʶ˖˄Φ ɮˎˍˈ ʶʾ˄ʰʽ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ˇΣ ˁʰʻ˗ˌ ˍʰ ʵˇˊˎ˒ˇˊʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰˉˇˍʶ˂ˇˏ˄ ˉˊˇʿˈ˄ˍʰ Final Run. ʅˎ˄ʶˁˍʽ˃˗˄ˍʰˌ ˍˇˎˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏˌ ʰύ ʵʽʰ˒ˇˊʱˌ 

ʵˇˊˎ˒ˇˊʽˁʺˌ ʶˁˍʾ˃ʹˋʹ ̩˃ʶʾˇ˄ ˃ʷˍˊʹˋʹ ̩ˁʰʽ ʲύ ʵʽʰ˒ˇˊʱκ̩˃ʷˍˊʹˋʹΣ̩ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˁʰ˂ˏˍʶˊʹ 

ʰˉˈʵˇˋʹ ˉʰˊˇˎˋʾʰˋʰ˄ ˁˎˊʾ˖ˌ ˇʽ ˋˍʰʻ˃ˇʾ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ, ˈˉ˖ˌ ʴʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰ ʹ ɼʰˋˍˇˊʽʱΣ ́  ʊ˂˗ˊʽ˄ʰ ́  ɼˇʸʱ˄ʹΣ ʹ ɸʶˋˋʰ˂ˇ˄ʾˁʹ ˁ ʰʽ ʹ ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ ̀ ʶ ˋˎ˃˒˖˄ʾʰ 

˃ʶ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ Kazamias et al. (2022). ɯ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˁʰ˂ʺ ʵˇˊˎ˒ˇˊʽˁʺ ʶˁˍʾ˃ʹˋʹ ʰˉˇˍʶ˂ˇˏ˄ 

ʹ ɮʴ˔ʾʰ˂ˇˌΣ ʹ ɳ˂ʶˎˋʾ˄ʰΣ ʹ ɽʺ˃˄ˇˌΣ ˍˇ ɼʰˋˍʷ˂ʽ ˁʰʽ ʹ ʄˈʵˇˌ όʃʾ˄ʰˁʰˌ оΦмύΦ  ɳˉʾˋʹˌΣ ʹ ʵˇˊˎ˒ˇˊʽˁʺ 

˃ʷʻˇʵˇˌ ˎˉʶˊʶˁˍʽ˃ʱ ˍʹ˄ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋʶ мт όнлύ ˋˍʰʻ˃ˇˏˌ ˋˍʽˌ мпκмл όмрκмлύΦ ɶ ʵʽʰ˒ˇˊʱ ˍʹˌ 

˃ʷˋʹˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˍ˖˄ ʵˏˇ ˃ʶʻˈʵ˖˄ ʷ˔ʶʽ ʻʶˍʽˁˈ ˉˊˈˋʹ˃ˇ ʴʽʰ ˍʽˌ мпκмл ˁʰʽ мрκмл ˃ʶ ˍʽ˃ʷˌ ҌоΦс 

mm ˁ ʰʽ ҌпΦу mmΣ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˎˉˇʵʹ˂˗˄ʶʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ˎˉʶˊʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ 

ʰˉˈ ˍˇˎˌ ʵˇˊˎ˒ˈˊˇˎˌΦ 
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ʃʾ˄ʰˁʰˌ оΦмΥ ʆʽ˃ʷˌ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ʰˉˈ ˃ʶˍˊʺˋʶʽˌ ʶˉʾʴʶʽ˖˄ ˋˍʰʻ˃˗˄ ˁʰʽ ʵˇˊˎ˒ˇˊʽˁʷˌ ʶˁˍʽ˃ʺˋʶʽˌ όLa9wD Dta Cƛƴŀƭ 

ǊǳƴύΣ ʹ ʵʽʰ˒ˇˊʱ ˍˇˎˌ ˁʰʽ ˇ ˂ˈʴˇˌ ʵʽʰ˒ˇˊʱκ˃ʷˍˊʹˋʹ ό҈ύΦ 

 

 

 

 

 

 

 

  14/10 00 UTC - 15/10 00 UTC 15/10 00 UTC - 16/10 00 UTC 

ɮκɮ ʅʆɮɸɾʁɹ 
ɲʁʄʇʊʁʄɹɼɶ 

ɳɼʆɹɾɶʅɶ 

ɾɳʆʄɶʅɶ 

ʅʆɮɸɾʁʇ 
ɲɹɮʊ 

ɲɹɮʊκ 

ɾɳʆʄ (%) 

ɲʁʄʇʊʁʄɹɼɶ 

ɳɼʆɹɾɶʅɶ 

ɾɳʆʄɶʅɶ 

ʅʆɮɸɾʁʇ 
ɲɹɮʊ 

ɲɹɮʊκ 

ɾɳʆʄ (%) 

1 ɼʶ˒ʰ˂ˇ˄ʽʱ όлс-06) 71.2 50 21.2 42 47.9 56 -8.1 -14 

2 ɯˁˍʽˇ 73.2 59 14.2 24 35.4 15.8 19.6 124 

3 ɹ˖ʱ˄˄ʽ˄ʰ 37.3 20 17.3 87 21.3 16 5.3 33 

4 ɼʰˋˍˇˊʽʱ 20.5 20 0.5 3 8.7 6.7 2 30 

5 ɮ˄ʵˊʰʲʾʵʰ 67.4 100 -32.6 -33 35.5 33 2.5 8 

6 ɯˊʰ˅ˇˌ 77.5 23 54.5 237 32.1 32 0.1 0 

7 ʊ˂˗ˊʽ˄ʰ 21.7 20 1.7 9 5 19.7 -14.7 -75 

8 ɼˇʸʱ˄ʹ 40.2 29 11.2 39 17.8 13.6 4.2 31 

9 ɼʰ˂ʰ˃ʱˍʰ 42.6 29 13.6 47 26.7 13.3 13.4 101 

10 ʆˊʾˉˇ˂ʹ 26.1 13 13.1 101 20.6 31.8 -11.2 -35 

11 ɽʱˊʽˋʰ 37.1 15 22.1 147 14.4 7 7.4 106 

12 ɮʴ˔ʾʰ˂ˇˌ 15.4 7 8.4 120 23 22 1 5 

13 ɸʶˋˋʰ˂ˇ˄ʾˁʹ 39.1 46.8 -7.7 -16 27.5 18 9.5 53 

14 ʆʰ˄ʱʴˊʰ 14.2 16 -1.8 -11 32.2 16 16.2 101 

15 ʅʷˊˊʶˌ 28.7 39 -10.3 -26 82.5 51 31.5 62 

16 ɳ˂ʶˎˋʾ˄ʰ 40.2 51 -10.8 -21 16.9 16 0.9 6 

17 ʆʰˍˈʽ 50.1 83 -32.9 -40 20.3 18 2.3 13 

18 ʅˇˏʵʰ 18.9 1.9 17 895 18.2 9.2 9 98 

19 ʅˁˏˊˇˌ 20.3 54.6 -34.3 -63 9.6 21.5 -11.9 -55 

20 ɶˊʱˁ˂ʶʽˇ 19.4 4 15.4 385 19 26 -7 -27 

21 ɽʺ˃˄ˇˌ 21.6 17 4.6 27 54.6 41 13.6 33 

22 ɼʰˋˍʷ˂ʽ 11.8 18 -6.2 -34 26.6 20.8 5.8 28 

23 ɮ˂ʶ˅ʰ˄ʵˊˇˏˉˇ˂ʹ 14 7.1 6.9 97 12.5 12 0.5 4 

24 ʋʾˇˌ 3.6 0 3.6 ɲɳɿ ʁʄ 42.9 23 19.9 87 

25 ʄˈʵˇˌ 2.2 0 2.2 ɲɳɿ ʁʄ 28 21 7 33 
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оΦн ʋʱˊˍʶˌ ʶˉʽ˒ʰ˄ʶʾʰˌ ˁʰʽ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁʱ ʵʽʰʴˊʱ˃˃ʰˍʰ 

      ʆˇ ˋˏˋˍʹ˃ʰ ɾˉʱ˂˂ˇˌ ˅ʶˁʾ˄ʹˋʶ ˋʰ˄ ʷ˄ʰ ʰˋʻʶ˄ʷˌ ʲʰˊˇ˃ʶˍˊʽˁˈ ˔ʰ˃ʹ˂ˈ ˉˇˎ ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ˋˍˇ˄ 
ˁˈ˂ˉˇ ˍʹˌ ɱʷ˄ˇʲʰˌ ˋˍʽˌ мнκмл ˋˍʽˌ му UTCΦ ʆˇ ˔ʰ˃ʹ˂ˈ ʰˎˍˈ ʱˊ˔ʽˋʶ ˋˍʰʵʽʰˁʱ ˄ʰ ʲʰʻʰʾ˄ʶʽ ˃ʶ ˍʹ˄ 

ˉʰˊʱ˂˂ʹ˂ʹ ʶ˃˒ʱ˄ʽˋʹ ʶ˄ˈˌ ʰˎ˂˗˄ʰΣ ˉˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʰ ˄ˈˍʽʰ ˉʰˊʱ˂ʽʰ ˍʹˌ ɱʰ˂˂ʾʰˌ ʷ˖ˌ ˍʹ 

ʲˈˊʶʽʰ ʅʰˊʵʹ˄ʾʰ ˋˍʽˌ моκмл ˋˍʽˌ лс UTC όʅ˔ʺ˃ʰ оΦ3ύΦ ʆʹ˄ ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ ˉʰˊʰˍʹˊʶʾˍʰʽ ʹ 

ʰ˄ʱˉˍˎ˅ʹ ˃ʶˍ˖ˉˇʴʷ˄ʶˋʹˌ ˃ʶ ˍˇ ʻʶˊ˃ˈ ˃ʷˍ˖ˉˇ ˄ʰ ʷ˔ʶʽ ˁʰˍʶˏʻˎ˄ˋʹ ˉˊˇˌ ˍʹ ʅʽˁʶ˂ʾʰ ˁʰʽ ˍˇ ˕ˎ˔ˊˈ 

˃ʷˍ˖ˉˇ ˄ʰ ʶʾ˄ʰʽ ˉʰˊʱ˂˂ʹ˂ˇ ˃ʶ ˍʽˌ ʲˈˊʶʽʶˌ ʰˁˍʷˌ ˍʹˌ ɮ˒ˊʽˁʺˌ όʅ˔ʺ˃ʰ оΦ3). ʆˇ ˋˏˋˍʹ˃ʰ ʷ˒ˍʰˋʶ ˋˍʹ˄ 

ɳ˂˂ʱʵʰ ˍʽˌ ʲˊʰʵʽ˄ʷˌ ˗ˊʶˌ ˍʹˌ моʹˌ ʁˁˍ˖ʲˊʾˇˎΦ ʅˍʽˌ му UTC моκмл ʹ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ʻʷˋʹ ˍˇˎ ʻʶˊ˃ˇˏ 

˃ʶˍ˗ˉˇˎ ˍˇˎ ˔ʰ˃ʹ˂ˇˏ ʺˍʰ˄ ˋˍˇ ɹˈ˄ʽˇ όˉˇ˂ˏ ˁˇ˄ˍʱ ˋˍʹ ɲˎˍʽˁʺ ʃʶ˂ˇˉˈ˄˄ʹˋˇύΣ ʰ˂˂ʱ ˂ˈʴ˖ ˍʹˌ 

ˁʰˍʰˁˈˊˎ˒ʹˌ ˁ˂ʾˋʹˌ ˍˇˎ ˉʽʻʰ˄ˈ˄ ˄ʰ ʶˁˍʶʾ˄ʶˍʰʽ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ˍʰ ˄ʹˋʽʱ ˍˇˎ ɹˇ˄ʾˇˎ 

ˁʰʽ ˍʹ ʵˎˍʽˁʺ ʹˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰΦ 

 
12/10/2021 18:00 UTC 

 
13/10/2021 06:00 UTC 

 
13/10/2021 12:00 UTC 

 
13/10/2021 18:00 UTC 

ʅ˔ʺ˃ʰ оΦоΥ ʅˎ˄ˇˉˍʽˁˇʾ ˔ʱˊˍʶˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ aŜǘ hŦŦƛŎŜ ˃ʶ ˍʽˌ ʽˋˇʲʰˊʶʾˌ ʰ˄ʱ п Ƙtŀ ˋˍʽˌ му UTC мнκмлκнлнм ˁʰʽ 06, 12 
ˁʰʽ му UTC моκмлκнлнм όʃʹʴʺΥ https://www.wetter3.de/ ). 

      ʆˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʴ˄˗ˊʽˋ˃ʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˇʽ ˔ʱˊˍʶˌ ˁʰʽˊˇˏ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ɳ˂˂ʱʵʰ ˋˍʽˌ 
мпκмл ʶʾ˄ʰʽ ˇʽ ˄ˈˍʽˇʽ ʱ˄ʶ˃ˇʽΣ ˁʰʻ˗ˌ ˍˇ ʲʰˊˇ˃ʶˍˊʽˁˈ ˔ʰ˃ʹ˂ˈ ʲˊʾˋˁʶˍʰʽ ˋˍʰ ʵˎˍʽˁʱ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ 

ʹ ˊˇʺ ʶʾ˄ʰʽ ʰ˄ˍʾˋˍˊˇ˒ʰ ˍ˖˄ ʵʶʽˁˍ˗˄ ˍˇˎ ˊˇ˂ˇʴʽˇˏ ˋˍˇ ɰΦ ɶ˃ʽˋ˒ʰʾˊʽˇ όʅ˔ʺ˃ʰ оΦ4ύΦ ɶ ʶˉʽˁˊʱˍʹˋʹ 

˄ˈˍʽ˖˄ ʰ˄ʷ˃˖˄ ʷ˔ʶʽ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʷˊ˔ˇ˄ˍʰʽ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˎʴˊʰˋʾʰˌ ʰˉˈ ˍˇ ɮʽʴʰʾˇΦ 

ʅˎ˄ʶˉ˗ˌΣ ˈ˂ʹ ʹ ˎʴˊʰˋʾʰ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋˍˇ ɮʽʴʰʾˇ ˁʰʽ ˍˇ ɹˈ˄ʽˇ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˎʵˊʰˍ˃ˇʾ ˉˇˎ 

ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʶ˅ʱˍ˃ʽˋʹ ˃ʶˍʰ˒ʷˊˇ˄ˍʰʽ ˉˊˇˌ ˍʹ˄ ʹˉʶʽˊ˖ˍʽˁʺ ɳ˂˂ʱʵʰ ˁʰʽ ˍʰ ˄ʹˋʽʱΦ 

      ɳˉʾˋʹˌΣ ˇʽ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʻʱ˂ʰˋˋʰˌ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˎ˕ʹ˂ʷˌ ˁʰʽ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ ноϲC ʷ˖ˌ нсϲC 

ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɾʶˋˈʴʶʽˇ ˁʰʽ ʵˎˍʽˁʱ ˍˇˎ ɹˇ˄ʾˇˎ ʃʶ˂ʱʴˇˎˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˇ ˃ʺ˄ʰˌ ʶʾ˄ʰʽ ʁˁˍ˗ʲˊʽˇˌΦ 

ʅˎ˄ʺʻ˖ˌ ˃ʷ˔ˊʽ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ʵʶ˄ ʷ˔ˇˎ˄ ˉʶˊʱˋʶʽ ˉˇ˂˂ʱ ʲʰˊˇ˃ʶˍˊʽˁʱ ˔ʰ˃ʹ˂ʱ ˁʰʽ ˕ˎ˔ˊʷˌ ʰʷˊʽʶˌ 

https://www.wetter3.de/
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˃ʱʸʶˌ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ɳ˂˂ʱʵʰΣ ˇˉˈˍʶ ʹ ʰˍ˃ˈˋ˒ʰʽˊʰ ʵʶ˄ ʷ˔ʶʽ ˕ˎ˔ˊʱ˄ʶʽ ˉˇ˂ˏΦ ɯˊʰΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˈˋˇ ˍˇˎ ʶʵʱ˒ˇˎˌ ˈˋˇ ˁʰʽ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˄ʰ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˎ˕ʹ˂ʺΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 

ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˉʽˇ ʶˉʽˊˊʶˉʶʾˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʰˋˍʱʻʶʽʰ ʶ˒ˈˋˇ˄ ˎˉʱˊ˔ˇˎ˄ ʲˇˊʶʽˈˍʶˊʰ ˕ˎ˔ˊˈˍʶˊʶˌ 

ʰʷˊʽʶˌ ˃ʱʸʶˌΦ ɮˎˍˈ ʻʰ ʵʽʰˉʽˋˍ˖ʻʶʾ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ˃ʶ ˍʹ˄ ˃ʶ˂ʷˍʹ ˍ˖˄ ˋˎ˄ˇˉˍʽˁ˗˄ ˔ʰˊˍ˗˄ ˋˍʰ рлл 

hPa. 

 
14/10/2021 00:00 UTC 

 
14/10/2021 06:00 UTC 

 
14/10/2021 12:00 UTC 

 
14/10/2021 18:00 UTC 

ʅ˔ʺ˃ʰ оΦ4Υ ʅˎ˄ˇˉˍʽˁˇʾ ˔ʱˊˍʶˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ aŜǘ hŦŦƛŎŜ ˃ʶ ˍʽˌ ʽˋˇʲʰˊʶʾˌ ʰ˄ʱ п Ƙtŀ ˋˍʽˌ мпκмлκнлнм ˋˍʽˌ ллΣ лсΣ мн 
ˁʰʽ му ¦¢/ όʃʹʴʺΥ https://www.wetter3.de/ ).  

      ʅˍʽˌ мрκмл ˋˍʽˌ лл UTC ˁʰʽ лс UTC ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ʰˌ ʶˁˍʶˍʰ˃ʷ˄ˇˌ ʰ˄ˍʽˁˎˁ˂˗˄ʰˌΣ 

ˇ ˇˉˇʾˇˌ ʷ˔ʶʽ ʵʹ˃ʽˇˎˊʴʹʻʶʾ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʹ˃ʷˊʶˌ ˋˍʹ ʵˎˍʽˁʺ ɳˎˊ˗ˉʹ ˁʰʽ ˉ˂ʷˇ˄ ʶ˄ˍˇˉʾʸʶˍʰʽ 

ˉʱ˄˖ ʰˉˈ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɳˎˊ˗ˉʹΦ ɳˉʶˁˍʶʾ˄ʶˍʰʽ ʸ˖˄ʽˁʱ ʰˉˈ ˍʹ˄ ɱʰ˂˂ʾʰ ˃ʷ˔ˊʽ ˍʹ˄ ʁˎˁˊʰ˄ʾʰ ˁʰʽ ˍʹ˄ 

ʄ˖ˋʾʰ όʅ˔ʺ˃ʰ оΦ5ύΦ ɮ˄ˍʾʻʶˍʰΣ ˋˍʹ ɿɮ ɳˎˊ˗ˉʹ ʶˉʽˁˊʰˍˇˏ˄ ˔ʰ˃ʹ˂ʷˌ ˉʽʷˋʶʽˌΦ ɮˎˍˈˌ ˇ ˋˎ˄ʵˎʰˋ˃ˈˌ 

ˍ˖˄ ˎ˕ʹ˂˗˄ ˉʽʷˋʶ˖˄ ʲˈˊʶʽʰ ˁʰʽ ˍ˖˄ ˔ʰ˃ʹ˂˗˄ ˉʽʷˋʶ˖˄ ˋˍʹ ˄ˈˍʽʰ ɳ˂˂ʱʵʰ ʷ˔ʶʽ ˋʰ˄ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ 

ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˃ʾʰ ʽˋ˔ˎˊʺ ʲʰˊˇʲʰʻ˃ʾʵʰ ˁʰʻ˗ˌ ˁʰʽ ˃ʾʰ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ʰ˄ʰˍˇ˂ʽˁʺ ˊˇʺ ˋˍˇ ɮʽʴʰʾˇ ˁʰʽ 

ˁˎˊʾ˖ˌ ˋˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ όʅ˔ʺ˃ʰ оΦ5ύΦ ɮˎˍʺ ʹ ʶ˄ʽˋ˔ˎ˃ʷ˄ʹ ˊˇʺ ʵʹ˃ʽˇˎˊʴʶʾ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ʷ˄ˍˇ˄ʹ 

ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʽ ˉ˂ʹ˃˃ˏˊʶˌ ˁˎˊʾ˖ˌ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˉˊˇˋʺ˄ʶ˃ʰ ˈˉ˖ˌ ʹ ʋʰ˂ˁʽʵʽˁʺ όɯʴʽˇ ʂˊˇˌύΣ ʹ 

ʃʽʶˊʾʰΣ ʹ ɸʶˋˋʰ˂ʾʰ ˁʰʽ ʹ ɳˏʲˇʽʰΦ ʅˍʽˌ мрκмл ˋˍʽˌ ллΣ лс ˁʰʽ мн UTC oʽ ʽˋˇʲʰˊʶʾˌ ʵʹ˃ʽˇˎˊʴˇˏ˄ ˍʹ 

˃ˇˊ˒ʺ ʶ˄ˈˌ ˔˖˄ʽˇˏ όʅ˔ʺ˃ʰ оΦ5ύ ˁʰʽ ɻ ʶʾ˔˄ˇˎ˄ ˍʹ ˃ʶˍʰ˒ˇˊʱ ˎ ʴˊʰˋʾʰ ̩̄ ʱ˄˖ ˋˍˇ˄ ʹˉʶʽˊ˖ˍʽˁˈ ˁˇˊ˃ˈ 

ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʹ ʲˈˊʶʽʰ ɳ˂˂ʱʵʰ ˁʰʽ ˋˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ʹˉʶʽˊ˖ˍʽˁʱ όʃʽʶˊʾʰ-ʋʰ˂ˁʽʵʽˁʺ ˃ʷ˔ˊʽ ˄ˈˍʽʰ 

ʃʶ˂ˇˉˈ˄˄ʹˋˇύΦ 

 

 

https://www.wetter3.de/
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15/10/2021 00:00 UTC 

 
15/10/2021 06:00 UTC 

 
15/10/2021 12:00 UTC 

 
15/10/2021 18:00 UTC 

ʅ˔ʺ˃ʰ оΦ5Υ ʅˎ˄ˇˉˍʽˁˇʾ ˔ʱˊˍʶˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ aŜǘ hŦŦƛŎŜ ˃ʶ ˍʽˌ ʽˋˇʲʰˊʶʾˌ ʰ˄ʱ п Ƙtŀ ˋˍʽˌ мрκмлκнлнм ˋˍʽˌ ллΣ лсΣ мн 
ˁʰʽ му ¦¢/ όʃʹʴʺΥ https://www.wetter3.de/ ).     

      ʅˍˇ ʻʶˊ˃ˇʵˎ˄ʰ˃ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ˍʹˌ мрʹˌ ʁˁˍ˖ʲˊʾˇˎ нлнм ˋˍʽˌ лл UTC ʴʽʰ ˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ʻʶˊ˃ˇˁˊʰˋʾʰ ˉʶˊʾˉˇˎ ммϲC ˁ ˇ˄ˍʱ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰΦ ɳʾ ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ˃ʽʰ 

˃ʽˁˊʺ ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ ʰ˄ʰˋˍˊˇ˒ʺ ˋˍˇ ˋˍˊ˗˃ʰ мллл-850 hPaΦ ɳˉʽˉ˂ʷˇ˄Σ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˉˇ˂ˏ 

ʰˎ˅ʹ˃ʷ˄ʹ ˎʴˊʰˋʾʰ ʰˉˈ ˍʰ фрл hPa ̫ ˖ˌ ˍʰ ррл hPaΣ ˃ʶ ˍʹ˄ ˁʰ˃ˉˏ˂ʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍˇˎ ˋʹ˃ʶʾˇˎ 

ʵˊˈˋˇˎ ˄ʰ ʶ˒ʱˉˍʶˍʰʽ ˋʶ ˉˇ˂˂ʱ ˋʹ˃ʶʾʰ ˃ʶ ˍʹ˄ ˁʰ˃ˉˏ˂ʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ όʅ˔ʺ˃ʰ оΦ6). ɶ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ʰˁˇ˂ˇˎʻʶʾ ˍʹ˄ ˎʴˊʺ ʰʵʽʰʲʰˍʽˁʺΣ ʵʶʾ˔˄ˇ˄ˍʰˌ ˍʹ˄ ˏˉʰˊ˅ʹ ʲʰʻʽʱˌ ʰ˄˖˃ʶˍʰ˒ˇˊʱˌ 

όˁʰˍʰʽʴʽʵˇ˒ˈˊˇˎ ʵˊʱˋʹˌύ ˍʽˌ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ˗ˊʶˌΦ ʅˍˇ ʰ˄ˍʾˋˍˇʽ˔ˇ ʵʽʱʴˊʰ˃˃ʰ ˍˇˎ ˋˍʰʻ˃ˇˏ ˍʹˌ 

ɮʻʺ˄ʰˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ʻʶˊ˃ˇˁˊʰˋʾʰ мфΦуϲCΣ ʶ˄˗ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ˋʹ˃ʶʾˇˎ ʵˊˈˋˇˎ 

ʶʾ˄ʰʽ мсΦмϲCΦ ɮˎ˅ʹ˃ʷ˄ʰ ʶˉʾˉʶʵʰ ˎʴˊʰˋʾʰˌ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˁʰʽ ˋˍʹ˄ ɮʻʺ˄ʰΣ ˃ʶ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰ ˄ʰ 

ʶʾ˄ʰʽ ˁˇˊʶˋ˃ʷ˄ʹ ˋʶ ˎʵˊʰˍ˃ˇˏˌ ʰˉˈ ˍʰ трл hPa ʷ˖ˌ ˍʰ срл hPa όʅ˔ʺ˃ʰ оΦ7). ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ 

ɸʶˋˋʰ˂ˇ˄ʾˁʹΣ ˋˍʹ˄ ɮʻʺ˄ʰ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ˎˉʱˊ˔ʶʽ ʵʽʰʻʷˋʽ˃ʹ ʵˎ˄ʰ˃ʽˁʺ ʶ˄ʷˊʴʶʽʰ όCAPE=658.7 J/kg) 

ʴʽʰ ʰ˄˖˃ʶˍʰ˒ˇˊʱΦ 

 

 

 

 

 

 

https://www.wetter3.de/
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ʅ˔ʺ˃ʰ оΦ6Υ ɸʶˊ˃ˇʵˎ˄ʰ˃ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ό{Y9²-¢ύ ʴʽʰ ˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌ ό[D¢{ύ ˋˍʽˌ 
мрκмлκнлнм ллΥлл ¦¢/ όʃʹʴʺΥ https://weather.uwyo.edu/ ).  

ʅ˔ʺ˃ʰ оΦ7Υ ɸʶˊ˃ˇʵˎ˄ʰ˃ʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ό{Y9²-¢ύ ʴʽʰ ˍˇ˄ ˋˍʰʻ˃ˈ ˍʹˌ ɮʻʺ˄ʰˌ ό[D!¢ύ ˋˍʽˌ 
мрκмлκнлнм ллΥлл ¦¢/ όʃʹʴʺΥ https://weather.uwyo.edu/ ).  

https://weather.uwyo.edu/
https://weather.uwyo.edu/


Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

42 
 

оΦо ʅˎ˄ˇˉˍʽˁˇʾ ˔ʱˊˍʶˌ ʰˉˈ ˉ˂ʶʴ˃ʰˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˍˇˎ 9/a²C 

      ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰ˄ʰ˂ˏˋʶ˖˄ ˍˇˎ ECMWF ʰˉˇˍʶ˂ˇˏ˄ ˉ˂ʶʴ˃ʰˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˃ʶ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ 

˄ʰ ˉʰˊʰ˔ʻˇˏ˄ ˋˎ˄ˇˉˍʽˁˇʾ ˔ʱˊˍʶˌ ˁʰʽ ʵʽʱ˒ˇˊʰ ʴˊʰ˒ʽˁʱΣ ʶ˒ˈˋˇ˄ ˎˉˇˋˍˇˏ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˃ʶ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˂ˇʴʽˋ˃ʽˁʱ ˇˉˍʽˁˇˉˇʾʹˋʹˌΦ ʆʰ ʵʶʵˇ˃ʷ˄ʰ ʰˎˍʱ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʽʱ˒ˇˊʶˌ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʷˌ ˃ʶˍʰʲ˂ʹˍʷˌ ˈˉ˖ˌ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰΣ ˉʾʶˋʹ ˋˍʹ ˃ʷˋʹ ˋˍʱʻ˃ʹ ˍʹˌ 

ʻʱ˂ʰˋˋʰˌΣ ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ ˁΦʱΦ ˋʶ ˉˇ˂˂ʱ ʽˋˇʲʰˊʽˁʱ ʶˉʾˉʶʵʰ ʴʽʰ ˍʽˌ ˁˏˊʽʶˌ ˋˎ˄ˇˉˍʽˁʷˌ ˗ˊʶˌΦ 

оΦоΦм ʋʱˊˍʶˌ ˁʰʽˊˇˏ ˋˍʰ урл Ƙtŀ 

      ʆʰ ˁˏˊʽʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ˍ˂ʹʻˇˏ˄ ʰˉˈ ˍˇˎˌ ˔ʱˊˍʶˌ ˍ˖˄ урл hPa ʶʾ˄ʰʽ ʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ʹ ˎʴˊʰˋʾʰΦ ɳˉʾˋʹˌΣ  ̌ˋˎ˄ʵˎʰˋ˃ˈˌ ˍ˖˄ ʽˋˇː˕˗˄ ˃ʶ ˍʽˌ ʽˋˈʻʶˊ˃ʶˌ ˁʰ˃ˉˏ˂ʶˌ 

ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ˄ ˍˊˈˉˇ ʰ˄ʾ˔˄ʶˎˋʹˌ ˍ˖˄ ˃ʶˍ˗ˉ˖˄Φ ʆˇ ˃ʷˋˇ ˏ˕ˇˌ ˋˍˇ ˇˉˇʾˇ ʲˊʾˋˁʶˍʰʽ ʹ ʽˋˇʲʰˊʽˁʺ 

ˋˍʱʻ˃ʹ ˍ˖˄ урл hPa ʁ ʾ˄ʰʽ мплл ˃ʶ мслл gpm όɼʰˊʰˁ˗ˋˍʰˌΣ нлмоύΦ  

      ɮˊ˔ʽˁʱΣ ʶ˅ʶˍʱʸʶˍʰʽ ʰ˄ ʺˊʻʰ˄ ˕ˎ˔ˊʷˌ ʺ ʻʶˊ˃ʷˌ ʰʷˊʽʶˌ ˃ʱʸʶˌ ʰˉˈ ʲˈˊʶʽʰ ʺ ˄ˈˍʽʰΦ ɮˎˍˈ 

ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ ʰ˄ʶ˃ˇ˂ˇʴʽˁˈ ˉʶʵʾˇ ˉˇˎ ˁʰʻˇˊʾʸʶʽ ˉ˖ˌ ʻʰ ˃ʶˍʰ˒ʶˊʻˇˏ˄ ˇʽ ʰʷˊʽʶˌ ˃ʱʸʶˌ ˁʰʽ 

ˋˎ˄ʶˉ˗ˌ ˍʽ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʻʰ ʶˉʽˁˊʰˍʺˋˇˎ˄ ˃ʶˍʱΦ ɳʾ ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ʹ ˏˉʰˊ˅ʹ ˕ˎ˔ˊ˗˄ ʰʶˊʾ˖˄ ˃ʰʸ˗˄ 

ʰˉˈ ˍʰ ɰʰ˂ˁʱ˄ʽʰ ˁʰʽ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɳˎˊ˗ˉʹ ˃ʷ˔ˊʽ ˍʹ ˔˗ˊʰ ˃ʰˌΣ ʶ˄˗ ˇʽ ˄ˈˍʽˇʽ ʱ˄ʶ˃ˇʽ ˉˇˎ 

ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋˍʹ˄ ʹˉʶʽˊ˖ˍʽˁʺ ɳ˂˂ʱʵʰ ˁʰʽ ˋˍˇ ɮʽʴʰʾˇ ʃʷ˂ʰʴˇˌ ˃ʶˍʰ˒ʷˊˇˎ˄ ˉʽˇ ʻʶˊ˃ʷˌ ˃ʱʸʶˌ ʰʷˊʰ 

όʅ˔ʺ˃ʰ оΦ8 ˁʰʽ оΦ9ύΦ ʅˎ˄ʶˉ˗ˌΣ ˋˎʴˁ˂ʾ˄ˇˎ˄ ˇʽ ˕ˎ˔ˊʷˌ ˁʰʽ ʻʶˊ˃ʷˌ ʰʷˊʽʶˌ ˃ʱʸʶˌ ˁʰʽ ʶ˄ʽˋ˔ˏʶˍʰʽ ʹ 

ʲʰˊˇˁ˂ʽ˄ʽˁˈˍʹˍʰ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ɳ˂˂ʱʵʰΦ 

  

  
ʅ˔ʺ˃ʰ оΦ8Υ ʁˊʽʸˈ˄ˍʽʶˌ ˍˇ˃ʷˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ όϲ/ ˃ʶ ˍʹ ˔ˊ˖˃ʰˍʽˁʺ ˁ˂ʾ˃ʰˁʰύ ˁʰʽ ˍˇ 
ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ όʽˋˇː˕ʶʾˌ ʰ˄ʱ нл ƎǇƳύ ˋˍʰ урл Ƙtŀ ˋˍʽˌ мпκмлκнлнм ˋˍʽˌ ллΣ лсΣ мн ˁʰʽ му ¦¢/ όɲʶʵˇ˃ʷ˄ʰΥ 9/a²CύΦ 
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      ʂˉ˖ˌ ˉʶˊ˄ʱʶʽ ˍˇ ˔ʰ˃ʹ˂ˈ ˍ˖˄ ˎ˕˗˄ ˋˍʽˌ мпκмл ˋˍʽˌ му UTC ˁʰʽ ˋˍʽˌ мрκмл ˋˍʽˌ лл ˁʰʽ лс UTC, 

ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˄ˈˍʽˇʽ ʱ˄ʶ˃ˇʽ ˋˍˇ˄ ʹˉʶʽˊ˖ˍʽˁˈ ˁˇˊ˃ˈ ˍʹˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˋˍˇ ɮʽʴʰʾˇ ʃʷ˂ʰʴˇˌ ˉˇˎ 

˃ʶˍʰ˒ʷˊˇˎ˄ ˍʽˌ ʻʶˊ˃ʷˌ ˁʰʽ ˎʴˊʷˌ ʰʷˊʽʶˌ ˃ʱʸʶˌΣ ʶ˃ˉ˂ˇˎˍʾʸˇ˄ˍʰˌ ˍʽˌ ˃ʱʸʶˌ ʰˎˍʷˌ ˃ʶ ˎʵˊʰˍ˃ˇˏˌΣ ˇʽ 

ˇˉˇʾʶˌ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˉʹˊʷʰˋʰ˄ ˍˇ˄ ʰ˄ʰˍˇ˂ʽˁˈ ʹˉʶʽˊ˖ˍʽˁˈ ˁˇˊ˃ˈ ˍʹˌ ɳ˂˂ʱʵʰˌ όʅ˔ʺ˃ʰ оΦ8 ˁ ʰʽ оΦ9). 

ʁ ʰ˄ʰˍˇ˂ʽˁˈˌ ˁˇˊ˃ˈˌ ˍʹˌ ɳ˂˂ʱʵʰˌ ˉʰˊˇˎˋʽʱʸʶʽ ʶ˄ʵʽʰ˒ʷˊˇ˄Σ ʶˉʶʽʵʺ ʷ˔ʶʽ ˉˇ˂˂ʱ ˈˊʹ ˁʰʽ ˈˉ˖ˌ 

ʷˊ˔ˇ˄ˍʰʽ ˇʽ ʰʷˊʽʶˌ ˃ʱʸʶˌ ʰ˄ʰʴˁʱʸˇ˄ˍʰʽ ˄ʰ ʰ˄ʷʲˇˎ˄ ʲʽʰʾ˖ˌ ˍʰ ʲˇˎ˄ʱΦ ɳˉʾˋʹˌΣ ˋˍʽˌ мрκмл ˋˍʽˌ лл ˁʰʽ 

06 UTC, ʁ ʾ˄ʰʽ ʶ˃˒ʰ˄ʺˌ ʹ ˏˉʰˊ˅ʹ ˃ʶʴʱ˂˖˄ ʻʶˊ˃ˇʲʰʻ˃ʾʵ˖˄ ˂ˈʴ˖ ˍ˖˄ ˃ ʶ̱̠ ˉ̟  ˄ό˕ˎ˔ˊˈΣ ʻʶˊ˃ˈύ ̄ ˇˎ 

ʵʽʰˋ˔ʾʸˇˎ˄ ˍʹ ʲˈˊʶʽʰ ɮ˒ˊʽˁʺΣ ˍˇ ɮʽʴʰʾˇ ʃʷ˂ʰʴˇˌ ˁʰʽ ˁʰˍʰ˂ʺʴˇˎ˄ ˋˍʰ ˄ˈˍʽʰ ˍʹˌ ɾʰˏˊʹˌ ɸʱ˂ʰˋˋʰˌ 

όʅ˔ʺ˃ʰ оΦ9ύΦ ʁʽ ʻʷˋʶʽˌ ˍ˖˄ ˃ʶˍ˗ˉ˖˄ ˋˎ˃˒˖˄ˇˏ˄ ˃ʶ ˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ˍˇˎ UKMET όʅ˔ʺ˃ʰ оΦ5), 

˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ʲʷʲʰʽʰ ˎˉˈ˕ʹ ˈˍʽ ˋˍˇˎˌ ˔ʱˊˍʶˌ ʶˉʽ˒ʰ˄ʶʾʰˌ ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ʹ ʻʷˋʹ ˍ˖˄ ˃ʶˍ˗ˉ˖˄ ˋˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˁʰʽ ʶˉˇ˃ʷ˄˖ˌ ʻʰ ˎˉʱˊ˔ʶʽ ˃ʾʰ ˁ˂ʾˋʹ ˁʰˍʰˁˈˊˎ˒ʰ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ʷ˖ˌ ˍʰ урл hPa 

ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʶʾʵˇˌ ˍˇˎ ˃ʶˍ˗ˉˇˎΦ 

  

  
ʅ˔ʺ˃ʰ оΦ9Υ ʁˊʽʸˈ˄ˍʽʶˌ ˍˇ˃ʷˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ όϲ/ ˃ʶ ˍʹ ˔ˊ˖˃ʰˍʽˁʺ ˁ˂ʾ˃ʰˁʰύ ˁʰʽ ˍˇ 
ʴʶ˖ʵˎ˄ʰ˃ʽˁˈ ˏ˕ˇˌ όʽˋˇː˕ʶʾˌ ʰ˄ʱ нл ƎǇƳύ ˋˍʰ урл Ƙtŀ ˋˍʽˌ мрκмлκнлнм ˋˍʽˌ ллΣ лсΣ мн ˁʰʽ му ¦¢/ όɲʶʵˇ˃ʷ˄ʰΥ 9/a²CύΦ 
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