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ɄŮɟɑɚɖɣɖ 

    ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ůɡɜɞˊŰɘəɐ ŬɜɎɚɡůɖ Ůɜɧɠ ɓŬɟɞɛŮŰɟɘəɞɨ 

ɢŬɛɖɚɞɨ ˊɞɡ ŮɛűɎɜɘůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ ůŰɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ Űɞɜ 

ȽŬɜɞɡɎɟɘɞ Űɞɡ 2023. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ŬɝɘɞˊɞɘɐɗɖəŬɜ ˊɚŮɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ŮˊɘɢŮɘɟɖůɘŬəɩɜ 

ŬɜŬɚɨůŮɤɜ əŬɘ ˊɟɞɔɜɩůŮɤɜ Űɞɡ ȺɡɟɤˊŬɥəɞɨ ȾɏɜŰɟɞɡ ɀŮůɞˊɟɧɗŮůɛɤɜ ɄɟɞɔɜɩůŮɤɜ ȾŬɘɟɞɨ 

(ECMWF) əŬɘ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. 

    ɇɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůɢɖɛŬŰɑůɗɖəŮ ůŰɞɜ ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ əŬɘ ŮɘůɐɚɗŮ ůŰɖɜ Ƚɓɖɟɘəɐ 

ɗɎɚŬůůŬ ůŰɘɠ 20 ȽŬɜɞɡŬɟɑɞɡ ɡˊɧ Űɖɜ ˊŬɟɞɡůɑŬ Ůɜɧɠ ŬɡɚɩɜŬ ůŰɖ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ. ɆŰɖ 

ůɡɜɏɢŮɘŬ, əŬŰŮɡɗɡɜɧɛŮɜɞ ŬɜŬŰɞɚɘəɎ ŭɘɏůɢɘůŮ Űɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ȽŰŬɚɘəɐɠ ɢŮɟůɞɜɐůɞɡ ůŰɘɠ 21 

ȽŬɜɞɡŬɟɑɞɡ. ȺəŮɑ űŬɑɜŮŰŬɘ ɜŬ ŮɜɘůɢɨɗɖəŮ Ŭˊɧ Űɖɜ ˊŬɟɞɡůɑŬ ɛɘŬɠ ŬɜɤɛŬɚɑŬɠ Űɖɠ ŭɡɜŬɛɘəɐɠ 

ŰɟɞˊɧˊŬɡůɖɠ əŬɘ Űɘɠ ŮˊɘűŬɜŮɘŬəɏɠ ɟɞɏɠ ŮɜɏɟɔŮɘŬɠ əŬɗɩɠ, ɚɑɔŮɠ ɩɟŮɠ ŬɟɔɧŰŮɟŬ, ŮɛűɎɜɘůŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ. ɇɏɚɞɠ, əɘɜɞɨɛŮɜɞ əŬŰɎ ɛɐəɞɠ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ, Űɞ 

ůɨůŰɖɛŬ əŬŰɏɚɖɝŮ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ˊɧɚɖɠ ȷɜəɧɜŬ ɧˊɞɡ əŬɘ ŭɘŬɚɨɗɖəŮ Űɘɠ ˊɟɩŰŮɠ ɩɟŮɠ Űɖɠ 22ɖɠ 

ȽŬɜɞɡŬɟɑɞɡ. ȷˊɧ Űɖ ůɡɜɞˊŰɘəɐ əŬɘ ŭɡɜŬɛɘəɐ ɛŮɚɏŰɖ ɏɔɘɜŮ ŮɛűŬɜɏɠ ˊɤɠ ˊŬɟɧɚɞ ˊɞɡ Űɞ ůɨůŰɖɛŬ 

ˊŬɟɞɡůɑŬůŮ ɞɟɘůɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɩɜ əɡəɚɩɜɤɜ, ɧˊɤɠ ŬɜɏűŮɚɞ óɛɎŰɘô əŬɘ ɗŮɟɛɧ 

ˊɡɟɐɜŬ, ɖ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɞɡ ɤɠ ɀŮůɞɔŮɘŬəɧ əɡəɚɩɜŬ ŭŮɜ ŮɑɜŬɘ Űɧůɞ ɝŮəɎɗŬɟɖ. 
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Abstract 

    The aim of this thesis is the synoptic analysis of a barometric low that exhibited characteristics 

of a tropical cyclone in the Adriatic Sea in January 2023. For this purpose, gridded operational 

analyses and forecast data from the European Centre for Medium-Range Weather Forecasts 

(ECMWF) and satellite data were utilized. 

     The barometric low initially formed in the Atlantic Ocean and entered the Iberian Sea on 

January 20 under the presence of a trough in the mid-troposphere. Afterwards, it moved eastward, 

crossing the southern part of the Italian Peninsula on 21 January. In this region, it appears to have 

been strengthened by the presence of an anomaly in the dynamic tropopause and the surface fluxes 

of latent and sensible heat, as a few hours later it exhibited characteristics of a tropical cyclone. 

Finally, moving along the Adriatic Sea, the system reached the area of the city of Ancona where 

it dissipated in the early hours of January 22. The synoptic and dynamic study made it evident that 

although the system exhibited some characteristics of tropical cyclones, such as a cloud-free óeyeô 

and a warm-core, its classification as a Mediterranean tropical-like cyclone is not entirely clear. 
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1. ȺɘůŬɔɤɔɐ                                                                                               
 

1.1 ȾɡəɚɞɔɏɜŮůɖ ůŰɞ ɢɩɟɞ Űɖɠ ɀŮůɞɔŮɑɞɡ 

ȼ ɚŮəɎɜɖ Űɖɠ ɀŮůɞɔŮɑɞɡ ɗŮɤɟŮɑŰŬɘ ɤɠ ɛɘŬ Ŭˊɧ Űɘɠ əɨɟɘŮɠ ˊŮɟɘɞɢɏɠ əɡəɚɞɔɏɜŮůɖɠ ˊŬɔəɞůɛɑɤɠ 

(ɄŬɟŬɜɧɠ-ȿɘɧɚɘɞɠ, 2016). ȼ ŭɖɛɘɞɡɟɔɑŬ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɢŬɛɖɚɐɠ ɓŬɟɞɛŮŰɟɘəɐɠ ˊɑŮůɖɠ 

ɏɢŮɘ ůɡɜŭŮɗŮɑ ɛŮ Űɘɠ ɞɟɞůŮɘɟɏɠ Űɤɜ ȯɚˊŮɤɜ, Űɤɜ ɄɡɟɖɜŬɑɤɜ əŬɘ Űɞɡ ȯŰɚŬɜŰŬ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ 

Űɖɜ ɀŮůɧɔŮɘɞ ɗɎɚŬůůŬ (Tous & Romero, 2013). Ƀɘ Trigo et al. (2002), Ŭˊɧ Űɖ ɛŮɚɏŰɖ ɡűɏůŮɤɜ 

ˊɞɡ ůɢɖɛŬŰɑůŰɖəŬɜ ůŰɖ ɀŮůɧɔŮɘɞ ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 1979-1996, ůɨɛűɤɜŬ ɛŮ ŭŮŭɞɛɏɜŬ 

Űɞɡ ȺɡɟɤˊŬɥəɞɨ ȾɏɜŰɟɞɡ ɀŮůɞˊɟɧɗŮůɛɤɜ ɄɟɞɔɜɩůŮɤɜ ȾŬɘɟɞɨ (ECMWF), əŬɗɧɟɘůŬɜ ɏɝɘ 

ˊŮɟɘɞɢɏɠ əɡəɚɞɔɏɜŮůɖɠ (ɆɢɐɛŬ 1.1). Ƀɘ ɞɟɞůŮɘɟɏɠ ́ ɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ, ́ Ŭɑɕɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ 

ůŰɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊŮɟɘɞɢɩɜ ŬɡŰɩɜ əŬɗɩɠ ɖ ɔɏɜŮůɖ ŬɟəŮŰɩɜ ůɡůŰɖɛɎŰɤɜ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɘɠ 

ɡˊɐɜŮɛŮɠ ˊɚŮɡɟɏɠ Űɞɡɠ (Trigo et al., 2002). ɆŮ ůɡɛűɤɜɑŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, ɞɘ Flaounas et al. (2022) 

ŬɜŬűɏɟɞɡɜ ˊɤɠ ɏɜŰɞɜŬ əɡəɚɤɜɘəɎ ůɡůŰɐɛŬŰŬ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖɜ ɇɡɟɟɖɜɘəɐ əŬɘ Űɖɜ ȷŭɟɘŬŰɘəɐ 

ɆɢɐɛŬ 1.1. ɉɎɟŰɖɠ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ŰɞˊɞɔɟŬűɑŬ (ůŮ ɛɏŰɟŬ) əŬɘ Űɘɠ ́ Ůɟɘɞɢɏɠ əɡəɚɞɔɏɜŮůɖɠ ůŰɖ ɚŮəɎɜɖ Űɖɠ 

ɀŮůɞɔŮɑɞɡ. Ƀɘ ˊŮɟɘɞɢɏɠ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ Ŭˊɧ Űɖ ɛŮɚɏŰɖ əɡəɚɤɜɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ 1979-

1996 ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ (Trigo et al., 2002). 
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ɗɎɚŬůůŬ, ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɤɜ ȯɚˊŮɤɜ, əŬɗɩɠ əŬɘ ůŰɖ ɜɞŰɘɞŭɡŰɘəɐ ɀŮůɧɔŮɘɞ əɞɜŰɎ ůŰɖɜ 

ɞɟɞůŮɘɟɎ Űɞɡ ȯŰɚŬɜŰŬ. ɆɖɛŬɜŰɘəɧɠ Ŭɟɘɗɛɧɠ ɢŬɛɖɚɩɜ ˊŬɟŬŰɖɟŮɑŰŬɘ Ůˊɑůɖɠ ůŰɞ Ƚɧɜɘɞ, ůŰɞ ȷɘɔŬɑɞ, 

Űɖɜ ɀŬɨɟɖ ŪɎɚŬůůŬ əŬɘ ůŰɖɜ ŪɎɚŬůůŬ Űɞɡ ȿŮɓɎɜŰŮ (ŬɜŬŰɞɚɘəɎ Űɖɠ Ⱦɨˊɟɞɡ) (Flaounas et al., 

2022).  

ȼ ůɡɢɜɧŰɖŰŬ əŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ɢŬɛɖɚɩɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ɀŮůɞɔŮɑɞɡ ́ ŬɟɞɡůɘɎɕɞɡɜ 

ŮˊɞɢɘŬəɐ ŭɘŬűɞɟɞˊɞɑɖůɖ (Trigo et al., 2002). Ƀɘ Campins et al. (2011), əɎɜɞɜŰŬɠ ɢɟɐůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ERA-40, ˊɞɡ əŬɚɨˊŰɞɡɜ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 1957-2002, ŬɜŬűɏɟɞɡɜ ˊɤɠ ɖ 

əɡəɚɞɔɏɜŮůɖ ůŰɖɜ ɀŮůɧɔŮɘɞ ˊŬɟɞɡůɘɎɕŮɘ ɛɏɔɘůŰɞ Űɞɡɠ ɛɐɜŮɠ Űɞɡ ɢŮɘɛɩɜŬ əŬɘ ŮɚɎɢɘůŰɞ Űɞ 

əŬɚɞəŬɑɟɘ, Ůɜɩ Űɞ űɗɘɜɧˊɤɟɞ əŬɘ ɖ Ɏɜɞɘɝɖ ŮɑɜŬɘ ɛŮŰŬɓŬŰɘəɏɠ ˊŮɟɑɞŭɞɘ. ȳůɞɜ ŬűɞɟɎ Űɖ ɢɤɟɘəɐ 

əŬŰŬɜɞɛɐ Űɤɜ ɡűɏůŮɤɜ, ɞ əɧɚˊɞɠ Űɖɠ ũɏɜɞɓŬ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ɖ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ɜɧŰɘŬ Űɤɜ 

ȯɚˊŮɤɜ, əŬɗɩɠ əŬɘ ɖ Ⱦɨˊɟɞɠ ŬˊɞŰŮɚɞɨɜ ɛɧɜɘɛŬ əɏɜŰɟŬ əɡəɚɞɔɏɜŮůɖɠ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ 

ɏŰɞɡɠ. ɆŰɞ Ƚɧɜɘɞ, Űɞ ȷɘɔŬɑɞ əŬɘ Űɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ ɞ ůɢɖɛŬŰɘůɛɧɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ 

ˊŬɟŬŰɖɟŮɑŰŬɘ əɡɟɑɤɠ Űɞɡɠ ɛɐɜŮɠ Űɞɡ ɢŮɘɛɩɜŬ əŬɘ ɚɘɔɧŰŮɟɞ Űɞɡ űɗɘɜɞˊɩɟɞɡ (Campins et al., 2011). 

ɆɖɛŬɜŰɘəɧ əɏɜŰɟɞ əɡəɚɞɔɏɜŮůɖɠ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ Ɏɜɞɘɝɖɠ ŬˊɞŰŮɚŮɑ Űɞ ɓɞɟŮɘɞŭɡŰɘəɧ ŰɛɐɛŬ 

Űɖɠ ȷűɟɘəŬɜɘəɐɠ ɖˊŮɑɟɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɡˊɐɜŮɛɖ ˊɚŮɡɟɎ Űɖɠ ɞɟɞůŮɘɟɎɠ Űɞɡ ȯŰɚŬɜŰŬ 

(Flaounas et al., 2022). Ƀɘ ɡűɏůŮɘɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ŮəŮɑ Ŭəɞɚɞɡɗɞɨɜ ɛɘŬ ˊɞɟŮɑŬ ˊɟɞɠ ŰŬ 

ŬɜŬŰɞɚɘəɎ, ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖɜ əŮɜŰɟɘəɐ əŬɘ ŬɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ ˊɟɞəŬɚɩɜŰŬɠ ɏɜŰɞɜŮɠ 

ɓɟɞɢɞˊŰɩůŮɘɠ əŬɘ ɛŮŰŬűɏɟɞɜŰŬɠ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ůəɧɜɖɠ (Ammar et al., 2013). 

ȼ ŭɘɎɟəŮɘŬ ɕɤɐɠ, ɖ ɏɜŰŬůɖ əŬɗɩɠ əŬɘ ɖ ɢɤɟɘəɐ ɏəŰŬůɖ Űɤɜ ɢŬɛɖɚɩɜ Űɖɠ ɀŮůɞɔŮɑɞɡ ŮɑɜŬɘ 

ɛɘəɟɧŰŮɟŮɠ ůɡɔəɟɘŰɘəɎ ɛŮ ŬɜŰɑůŰɞɘɢŬ ůɡůŰɐɛŬŰŬ ɢŬɛɖɚɐɠ ˊɑŮůɖɠ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞɜ 

ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ (Trigo et al., 1999). Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ŬɡŰɞɑ ɧɛɤɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŭɘŬűɞɟɞˊɞɑɖůɖ 

əŬɘ ůŮ Ůˊɞɢɘəɐ ɓɎůɖ, ɧˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ Campins et al. (2011), ɞɘ ɡűɏůŮɘɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ 

Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ ůŰɖɜ ɀŮůɧɔŮɘɞ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɘ ůŮ ɏəŰŬůɖ, ɛŮ ɛɏůɖ ŬəŰɑɜŬ 565 km, ůŮ 

ůɨɔəɟɘůɖ ɛŮ ŬɡŰɞɨɠ Űɤɜ əŬɚɞəŬɘɟɘɜɩɜ ɛɖɜɩɜ ɛŮ ɛɏůɖ ŬəŰɑɜŬ 475 km. ȷɜŰɑůŰɞɘɢɖ ŭɘŬűɞɟɎ 

ˊŬɟŬŰɖɟŮɑŰŬɘ Űɧůɞ ůŰɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ, ɧˊɞɡ ůŰŬ ɢŬɛɖɚɎ Űɖɠ ɢŮɘɛŮɟɘɜɐɠ 

ˊŮɟɘɧŭɞɡ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 1-4 ɖɛɏɟŮɠ, ɧůɞ əŬɘ ůŰɖɜ ɏɜŰŬůɖ Űɞɡɠ (Campins et al., 2011; Romem 

et al., 2007). 
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ɇŬ əɡəɚɤɜɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ ɏɢɞɡɜ 

əŬŰɖɔɞɟɘɞˊɞɘɖɗŮɑ ɛŮ əɟɘŰɐɟɘŬ ɧˊɤɠ: ɞɘ ŭɘŮɟɔŬůɑŮɠ ůɢɖɛŬŰɘůɛɞɨ Űɞɡɠ, ɖ ɔŮɤɔɟŬűɘəɐ Űɞɡɠ 

ˊɟɞɏɚŮɡůɖ əŬɘ ɞ ɟɡɗɛɧɠ ɛŮ Űɞɜ ɞˊɞɑɞ ɘůɢɡɟɞˊɞɘɞɨɜŰŬɘ (ŮɚŬŰŰɩɜŮŰŬɘ ɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɞɡɠ) 

(Flaounas et al., 2022). ɄŬɟŬəɎŰɤ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɛŮɟɘəɎ Ŭˊɧ ŬɡŰɎ ŰŬ ůɡůŰɐɛŬŰŬ. 

¶ ɈűɏůŮɘɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɞɜ ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ: ɞɘ ɡűɏůŮɘɠ ŬɡŰɏɠ ůɢɖɛŬŰɑɕɞɜŰŬɘ əŬɘ 

ɘůɢɡɟɞˊɞɘɞɨɜŰŬɘ ˊɎɜɤ Ŭˊɧ Űɞɜ ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ əŬɘ ɏˊŮɘŰŬ ˊŮɟɜɞɨɜ ůŰɖɜ Ⱥɡɟɩˊɖ əŬɘ Űɖ 

ɀŮůɧɔŮɘɞ ɗɎɚŬůůŬ, ůɡɜɞŭŮɡɧɛŮɜɞɘ Ŭˊɧ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ əŬɘ ɘůɢɡɟɞɨɠ  Ŭɜɏɛɞɡɠ. ȼ 

əŬŰŬɘɔɑŭŬ óKlausô Űɞ 2009 ɐŰŬɜ ɏɜŬ ŬəɟŬɑɞ ŰɏŰɞɘɞ ůɨůŰɖɛŬ ˊɞɡ ɝŮəɑɜɖůŮ ɤɠ ɛɘŬ ɛɘəɟɐɠ 

ɏəŰŬůɖɠ ɓŬɟɞəɚɘɜɘəɐ ŭɘŬŰŬɟŬɢɐ ůŰɞɜ ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ əŬɘ ůŮ ŭɘɎůŰɖɛŬ 6 ɖɛŮɟɩɜ ɏűŰŬůŮ 

ɤɠ Űɖɜ  ɀŬɨɟɖ ŪɎɚŬůůŬ, ˊɟɞəŬɚɩɜŰŬɠ ɛŮɔɎɚŮɠ əŬŰŬůŰɟɞűɏɠ ůŰɖɜ ɜɧŰɘŬ ũŬɚɚɑŬ əŬɘ Űɖɜ 

ȽůˊŬɜɑŬ (Liberato et al., 2011). 

¶ ɈűɏůŮɘɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖ ȸɧɟŮɘŬ ȷűɟɘəɐ: ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ, ɞɘ ɡűɏůŮɘɠ 

ŬɡŰɏɠ, ɔɜɤůŰɞɑ əŬɘ ɤɠ əɡəɚɩɜŮɠ óSharavô (Alpert & Ziv, 1989), ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖɜ ɡˊɐɜŮɛɖ 

ˊɚŮɡɟɎ Űɖɠ ɞɟɞůŮɘɟɎɠ Űɞɡ ȯŰɚŬɜŰŬ əɡɟɑɤɠ Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ Ɏɜɞɘɝɖɠ (Flaounas et al., 2022). ȼ 

ˊɞɟŮɑŬ ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ŬɡŰɎ ŰŬ ůɡůŰɐɛŬŰŬ ŮɑɜŬɘ əŬŰɎ ɛɐəɞɠ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ Űɖɠ ɓɧɟŮɘŬɠ 

ȷűɟɘəɐɠ, ŬɟəŮŰɞɑ ɧɛɤɠ Ŭˊɧ ŬɡŰɞɨɠ əɘɜɞɨɜŰŬɘ ɓɞɟŮɘɧŰŮɟŬ ˊɟɞɠ Űɖɜ ŬɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ 

(Alpert & Ziv, 1989; Ammar et al., 2013). ɆɖɛŬɜŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ ŬɡŰɩɜ Űɞɜ əɡəɚɩɜɤɜ 

ŮɑɜŬɘ ɖ ɛŮŰŬűɞɟɎ ůəɧɜɖɠ Ŭˊɧ Űɖɜ ɏɟɖɛɞ ɆŬɢɎɟŬ. ȼ ůəɧɜɖ ŮˊɖɟŮɎɕŮɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ Űɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ. Ɉ́ Ɏɟɢɞɡɜ ɧɛɤɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɏűŰŬůŮ ɛɏɢɟɘ Űɖ ɜɧŰɘŬ ȷɔɔɚɑŬ, Űɖ 

ũŬɚɚɑŬ əŬɘ ůˊŬɜɘɧŰŮɟŬ ůŰɞɜ ȷɟəŰɘəɧ əɨəɚɞ (Ammar et al., 2013; Flaounas et al., 2015) .  

¶ ɀŮŰŮɤɟɞɚɞɔɘəɏɠ ȸɧɛɓŮɠ (Explosive Cyclones): ŮɑɜŬɘ ůɡɜɞˊŰɘəɐɠ əŬɘ ɡˊɧ-ůɡɜɞˊŰɘəɐɠ 

əɚɑɛŬəŬɠ ɓŬɟɞɛŮŰɟɘəɎ ɢŬɛɖɚɎ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ əŬŰɎ Űɖɜ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ, əɡɟɑɤɠ ˊɎɜɤ 

Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ ɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɞɡɠ ŮɚŬŰŰɩɜŮŰŬɘ ɛŮ ɛŮɔɎɚɞ ɟɡɗɛɧ. 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Ŭɟɢɘəɧ ɞɟɘůɛɧ, ɖ ŮɚɎɢɘůŰɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɞɡɠ ˊɟɏˊŮɘ ɜŬ ɛŮɘɩɜŮŰŬɘ ɛŮ 

ɟɡɗɛɧ ŰɞɡɚɎɢɘůŰɞɜ 1 hPa/ɩɟŬ ɔɘŬ ŰɞɡɚɎɢɘůŰɞɜ 24 ɩɟŮɠ (1 bergeron = 24 hPa/ 24  ɩɟŮɠ). 

ȳɛɤɠ, ŬɡŰɧ Űɞ əŬŰɩűɚɘ ˊɞɡ ˊɟɞɏəɡɣŮ ɔɘŬ Űɘɠ 60ȸ̄ ŰɟɞˊɞˊɞɘŮɑŰŬɘ ɔɘŬ ŭɘŬűɞɟŮŰɘəɎ 

ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ. ɆɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɖɜ ɀŮůɧɔŮɘɞ, ɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 5 

ɖɛɏɟŮɠ, ɛŮ ŰŬ ɘůɢɡɟɧŰŮɟŬ ůɡůŰɐɛŬŰŬ ɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɞ ɜɧŰɘɞ əŬɘ ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɖɠ 

ɚŮəɎɜɖɠ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ ůɡůŰɐɛŬŰŬ óɓŬɗŬɑɜɞɡɜô ůŰɖ ɀŮůɧɔŮɘɞ əŬŰɎ ɛɏůɞ ɧɟɞ ɛŮ ɟɡɗɛɧ 20 
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hPa/ 24h, Ůɜɩ ɏɢɞɡɜ ůɖɛŮɘɤɗŮɑ ɟɡɗɛɞɑ ɏɤɠ əŬɘ 34-35 hPa/ 24 h (Flaounas et al., 2022; 

Michaelides et al., 2018). ȼ ŮɛűɎɜɘůɖ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ Ŭɜ əŬɘ ůˊɎɜɘŬ ůŰɖɜ ɀŮůɧɔŮɘɞ, 

ɛŮ əŬŰɎ ɛɏůɞ ɧɟɞ 5.5 ˊŮɟɘˊŰɩůŮɘɠ Űɞɜ ɢɟɧɜɞ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ Űɞɜ ɢŮɘɛɩɜŬ 

(Kouroutzoglou et al., 2011). ȷˊɧ Űɖ ɛŮɚɏŰɖ  ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ 1962-

2001, ɞɘ Kouroutzoglou et al. (2011), ŬɜŬűɏɟɞɡɜ ˊɤɠ ŮɑɜŬɘ ˊɘɗŬɜɧŰŮɟɞ ɞ ůɢɖɛŬŰɘůɛɧɠ Űɞɡɠ ɜŬ 

ɚɎɓŮɘ ɢɩɟŬ ůŰɖ ŭɡŰɘəɐ ɀŮůɧɔŮɘɞ əŬɘ Űɞ ůɨůŰɖɛŬ ɜŬ ŬəɞɚɞɡɗɐůŮɘ ɛɘŬ ˊɞɟŮɑŬ ˊɟɞɠ ŰŬ 

ŬɜŬŰɞɚɘəɎ. Ƀɘ ˊŮɟɘˊŰɩůŮɘɠ ɧɛɤɠ Űɤɜ ɢŬɛɖɚɩɜ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖɜ ŬɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ 

ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟŮɠ ůŮ ɏɜŰŬůɖ əŬɘ ɏəŰŬůɖ (Kouroutzoglou et al., 2011). 

1.2 ȼ ˊŮɟɑˊŰɤůɖ Űɤɜ ɀŮůɞɔŮɘŬəɩɜ Ⱦɡəɚɩɜɤɜ ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ 

(Medicanes) 

ɀɘŬ ůɖɛŬɜŰɘəɐ əŬŰɖɔɞɟɑŬ əɡəɚɩɜɤɜ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖ ɚŮəɎɜɖ Űɖɠ ɀŮůɞɔŮɑɞɡ ŮɑɜŬɘ 

ŬɡŰɐ Űɤɜ Medicanes (Ŭˊɧ Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ ɗŬ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ɀŮůɞɔŮɘŬəɞɑ ȾɡəɚɩɜŮɠ). ȼ 

ɞɜɞɛŬůɑŬ Űɞɡɠ ́ ɟɞəɨˊŰŮɘ ɤɠ ůɡɜŰɞɛɞɔɟŬűɑŬ Ŭˊɧ Űɞɜ ůɡɜŭɡŬůɛɧ Űɤɜ ɚɏɝŮɤɜ óMediterraneanô əŬɘ 

óHurricaneô (Emanuel, 2005), əŬɗɩɠ ŮɑɜŬɘ Ůˊɑůɖɠ ɔɜɤůŰɞɑ ůŰɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ɤɠ 

Mediterranean Tropical-Like Cyclones (TLC) (Miglietta, 2019). Ƀɘ əŬŰɖɔɞɟɑŬ Űɤɜ ɀŮůɞɔŮɘŬəɩɜ 

əɡəɚɩɜɤɜ, ɧˊɤɠ ɗŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŭŮɜ ŮɑɢŮ ŮɝŬəɟɘɓɤɗŮɑ ɛɏɢɟɘ Űɘɠ Ŭɟɢɏɠ 

Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1960-1970, əŬɗɩɠ ɖ ɏɚɚŮɘɣɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ əŬɗɘůŰɞɨůŮ ŬŭɨɜŬŰɞ Űɞɜ 

ŮɜŰɞˊɘůɛɧ Űɞɡɠ (Cioni et al., 2016; Miglietta et al., 2013). 

Ƀɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ůŰɘɠ ŭɞɟɡűɞɟɘəɏɠ Űɞɡɠ ŬˊŮɘəɞɜɑůŮɘɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɟəŮŰɏɠ 

ɞɛɞɘɧŰɖŰŮɠ ɛŮ Űɞɡɠ Űɟɞˊɘəɞɨɠ əɡəɚɩɜŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɛűŬɜɑɕɞɡɜ ɛɑŬ əŮɜŰɟɘəɐ ŬɜɏűŮɚɖ 

ˊŮɟɘɞɢɐ, Űɞ ɚŮɔɧɛŮɜɞ óɛɎŰɘô, ɖ ɞˊɞɑŬ ́ ŮɟɘɓɎɚɚŮŰŬɘ Ŭˊɧ ɛɘŬ ůˊŮɑɟŬ ɜŮűɩɜ əŬŰŬəɧɟɡűɖɠ ŬɜɎˊŰɡɝɖɠ 

(ɆɢɐɛŬ 1.2) (Flaounas et al., 2022; ɄŬɟŬɜɧɠ-ȿɘɧɚɘɞɠ, 2016). ȼ ɞɟɘɕɧɜŰɘŬ ɏəŰŬůɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

ŬɡŰɩɜ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɝŮˊŮɟɜɎ ŰŬ 300 km ůŮ ŭɘɎɛŮŰɟɞ ɚɧɔɞ Űɞɡ ˊŮɟɘɞɟɘůɛɏɜɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ 

ɀŮůɞɔŮɑɞɡ ɗɎɚŬůůŬɠ, ˊɞɡ əŬŰô ŮˊɏəŰŬůɖ ˊŮɟɘɞɟɑɕŮɘ Űɘɠ ɟɞɏɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ, Ŭ́ɟɎɔɞɜŰŬɠ ůɖɛŬɜŰɘəɧɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡɠ (Tous & Romero, 2013). 

Ƀɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůɢŮŰɘəɎ ůˊɎɜɘŬ. ȷ́ɧ Űɖ ɛŮɚɏŰɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɔɘŬ 

Űɞ ŭɘɎůŰɖɛŬ 1969-2014, ɞɘ Nastos et al. (2018), ŬɜŬűɏɟɞɡɜ ˊɤɠ ɖ ŮŰɐůɘŬ ůɡɢɜɧŰɖŰŬ Űɞɡɠ ŮɑɜŬɘ 

1.4Ñ1.3 ˊŮɟɘˊŰɩůŮɘɠ ŬɜɎ ɏŰɞɠ. Ƀɘ ŮɛűŬɜɑůŮɘɠ ůɖɛŮɘɩɜɞɜŰŬɘ ůŰɖ ŭɡŰɘəɐ əŬɘ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ, 

ɛŮ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ Ƚɞɜɑɞɡ ˊŮɚɎɔɞɡɠ ɜŬ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ əɏɜŰɟɞ ɔɏɜŮůɖɠ  Űɤɜ 
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ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ŮˊɞɢɘŬəɐ Űɞɡɠ ŭɘŬəɨɛŬɜůɖ, ɞɘ əɡəɚɩɜŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ 

ɛɏɔɘůŰɞ Űɖ ɢŮɘɛŮɟɘɜɐ əŬɘ űɗɘɜɞˊɤɟɘɜɐ ˊŮɟɑɞŭɞ, Ůɜɩ ůˊɎɜɘŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ Űɖɜ Ɏɜɞɘɝɖ (Cavicchia 

et al., 2013; Miglietta et al., 2013; Nastos et al., 2018; Tous & Romero, 2013).  

Ƀ Űɟɧˊɞɠ ůɢɖɛŬŰɘůɛɞɨ Űɞɡ Ŭɟɢɘəɞɨ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ əŬɘ ɖ Ůɝɏɚɘɝɖ ŬɡŰɞɨ ůŮ 

ɀŮůɞɔŮɘŬəɧ ȾɡəɚɩɜŬ ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɔɟŬűɞɨɜ ɛŮ ɓɎůɖ Űɖɜ ɓŬɟɞəɚɘɜɘəɐ ɗŮɤɟɑŬ əŬɘ Űɖ ɗŮɤɟɑŬ 

ŬɜŰŬɚɚŬɔɐɠ ɗŮɟɛɧŰɖŰŬɠ ɛŮ Űɖɜ ŮˊɘűɎɜŮɘŬ ɚɧɔɤ Űɞɡ Ŭɜɏɛɞɡ,WISHE (wind-induced surface heat 

exchange), ŬɜŰɑůŰɞɘɢŬ. ɆɨɛűɤɜŬ  ɛŮ Űɖɜ ɓŬɟɞəɚɘɜɘəɐ ɗŮɤɟɑŬ, ɖ ŭɘŬűɞɟɎ ɗŮɟɛɞəɟŬůɑŬɠ ɛŮŰŬɝɨ 

Űɖɠ ɖˊŮɑɟɞɡ (ɓɧɟŮɘŬ) əŬɘ Űɖɠ ɀŮůɞɔŮɑɞɡ ɗɎɚŬůůŬɠ (ɜɧŰɘŬ), ˊɟɞəŬɚŮɑ ɗŮɟɛɞɓŬɗɛɑŭŬ ůŰɖɜ 

əŬŰɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ əŬɘ ŮɡɜɞŮɑ Űɖ ɓŬɟɞəɚɘɜɘəɐ ŬůŰɎɗŮɘŬ ůŰɖɜ ˊŮɟɘɞɢɐ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ 

ŮɜɘůɢɡɗŮɑ Ŭˊɧ Űɘɠ ɞɟɞůŮɘɟɏɠ Űɤɜ ȯɚˊŮɤɜ əŬɘ Űɞɡ ȯŰɚŬɜŰŬ. ȷɜ Ůˊɑůɖɠ, ůŰɖ ɛɏůɖ əŬɘ ŬɜɩŰŮɟɖ 

ŰɟɞˊɧůűŬɘɟŬ ŮˊɘəɟŬŰŮɑ ɛɘŬ ɛɘəɟɞɨ ɛɐəɞɡɠ əɨɛŬŰɞɠ ŭɘŬŰŬɟŬɢɐ (ŬɡɚɩɜŬɠ-through), ŰɧŰŮ 

ˊɟɞəŬɚŮɑŰŬɘ əɡəɚɤɜɘəɧɠ ůŰɟɞɓɘɚɘůɛɧɠ ůŰŬ ŬɜɩŰŮɟŬ ůŰɟɩɛŬŰŬ ˊɞɡ ɛŮŰŬűɏɟŮŰŬɘ əŬŰô ŮˊɏəŰŬůɖ 

ɆɢɐɛŬ 1.2: ȹɞɟɡűɞɟɘəɐ ŮɘəɧɜŬ Űɞɡ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ Űɖɠ 15ɖɠ ȽŬɜɞɡŬɟɑɞɡ 1995. ȹɘŬəɟɑɜŮŰŬɘ Űɞ óɛɎŰɘô 

əŬɘ ɖ ůˊŮɑɟŬ ɜŮűɩɜ ˊɞɡ Űɞ ˊŮɟɘɓɎɚɚŮɘ ɛɘŬ ɖɛɏɟŬ ɛŮŰɎ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ, ůŰɘɠ 16 ȽŬɜɞɡŬɟɑɞɡ 1995. Ʉɖɔɐ: 

http://meteorologia.uib.eu/medicanes/ 
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əŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ (ɄŬɟŬɜɧɠ-ȿɘɧɚɘɞɠ, 2016; ɆŬɢůŬɛɎɜɞɔɚɞɡ & ɀŬəɟɞɔɘɎɜɜɖɠ, 2004). ɀŮŰɎ Űɞɜ 

ůɢɖɛŬŰɘůɛɧ Űɞɡ, Űɞ ůɨůŰɖɛŬ ɘůɢɡɟɞˊɞɘŮɑŰŬɘ, ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ ɗŮɤɟɑŬ 

WISHE ɧˊɞɡ ɞɘ ɟɞɏɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ŮɑɜŬɘ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ. Ʉɘɞ 

ŬɜŬɚɡŰɘəɎ, əŬɗɩɠ ɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɚŬŰŰɩɜŮŰŬɘ, ɞ ŬɏɟŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ 

ůɡɔəɚɑɜŮɘ ˊɟɞɠ Űɞ əɏɜŰɟɞ (óɛɎŰɘô) Ůɜɩ ŮɜɘůɢɨŮŰŬɘ ɖ ɏɜŰŬůɐ Űɞɡ ɚɧɔɤ ɘůɢɡɟɧŰŮɟɖɠ ɓŬɟɞɓŬɗɛɑŭŬɠ, 

ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ŮɝɎŰɛɘůɖ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬ. ȰŰůɘ ɞ əɡəɚɩɜŬɠ ŰɟɞűɞŭɞŰŮɑŰŬɘ ɛŮ 

ɚŬɜɗɎɜɞɡůŬ (Ŭˊɧ Űɖɜ ůɡɛˊɨəɜɤůɖ Űɤɜ ɡŭɟŬŰɛɩɜ ˊɞɡ ŮɝŬŰɛɑůŰɖəŬɜ) əŬɘ ŬɘůɗɖŰɐ ɗŮɟɛɧŰɖŰŬ, 

ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ɘůɢɡɟɞˊɞɑɖůɖ Űɞɡ (ɄŬɟŬɜɧɠ-ȿɘɧɚɘɞɠ, 2016). ȷɡŰɧ ˊɟɞəŬɚŮɑ ɗɏɟɛŬɜůɖ Űɞɡ 

ˊɡɟɐɜŬ Űɞɡ əɡəɚɩɜŬ əŬɘ ˊŮɟŬɘŰɏɟɤ ɛŮɑɤůɖ Űɖɠ ŮɚɎɢɘůŰɖɠ ˊɑŮůɖɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ůɜɑůɢɡůɖ 

Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ Ŭɜɏɛɤɜ əŬɘ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɟɞɩɜ ɗŮɟɛɧŰɖŰŬɠ. ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɞ 

Űɟɧˊɞɠ ɘůɢɡɟɞˊɞɑɖůɖɠ Űɤɜ əɡəɚɤɜɘəɩɜ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ Ŭˊɧ Űɖ ɗŮɤɟɑŬ WISHE 

ŭŮɜ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɀŮůɞɔŮɘŬəɩɜ əɡəɚɩɜɤɜ (Miglietta & Rotunno, 2019).  

Ƀɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ˊŬɟɎ Űɘɠ ɞɛɞɘɧŰɖŰŮɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮ Űɞɡɠ Űɟɞˊɘəɞɨɠ 

əɡəɚɩɜŮɠ ůŰɘɠ ŭɞɟɡűɞɟɘəɏɠ Űɞɡɠ ŬˊŮɘəɞɜɑůŮɘɠ, ŭɘŬűɏɟɞɡɜ ɧůɞɜ ŬűɞɟɎ Űɘɠ ůɡɜɗɐəŮɠ əŬɘ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ ůɢɖɛŬŰɘůɛɞɨ Űɞɡɠ (Flaounas et al., 2022). ɆɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ŬˊɞŰŮɚŮɑ ɖ 

ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ (Sea Surface Temperature ï SST) ́ Ɏɜɤ Ŭˊɧ Űɖɜ ɞˊɞɑŬ 

ůɢɖɛŬŰɑɕɞɜŰŬɘ ŰŬ ůɡůŰɐɛŬŰŬ. Ƀɘ Űɟɞˊɘəɞɑ əɡəɚɩɜŮɠ ŭŮɜ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŮ ɗŮɟɛɞəɟŬůɑŮɠ əɎŰɤ 

Űɤɜ 26.5 °C (Tory & Dare, 2015), ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ ɀŮůɞɔŮɘŬəɞɨɠ əɡəɚɩɜŮɠ ˊɞɡ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŮ ɗŮɟɛɞəɟŬůɑŮɠ ɏɤɠ əŬɘ  14 °C, ɛŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ůŰɞ Ƚɧɜɘɞ əŬɘ Űɖɜ 

ɆɘəŮɚɑŬ ɜŬ űŰɎɜɞɡɜ ůŰɞɡɠ 26Á-27 °C (Miglietta et al., 2013; Tous & Romero, 2013). Ƀɘ ɟɞɏɠ 

ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ˊŬɑɕɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ əŬɘ ůŰŬ ŭɨɞ ůɡůŰɐɛŬŰŬ, 

ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ůŰɞɡɠ ɀŮůɞɔŮɘŬəɞɨɠ əɡəɚɩɜŮɠ ɞɘ ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ əŬɘ ŬɘůɗɖŰɐɠ ɗŮɟɛɧŰɖŰŬɠ 

ŮɑɜŬɘ Ůɝɑůɞɡ ůɖɛŬɜŰɘəɏɠ Ůɜɩ ůŰɞɡɠ Űɟɞˊɘəɞɨɠ əɡəɚɩɜŮɠ ɖ ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ ɡˊŮɟŰŮɟŮɑ Űɖɠ 

ŬɘůɗɖŰɐɠ (Ma & Fei, 2022; Pytharoulis et al., 2000). ɆɢŮŰɘəɎ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ ůɢɖɛŬŰɘůɛɞɨ, ɞɘ 

ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɞɛɞɘɧŰɖŰŮɠ ɛŮ ɛɑŬ Ɏɚɚɖ əŬŰɖɔɞɟɑŬ əɡəɚɩɜɤɜ, ŰŬ ˊɞɚɘəɎ 

ɢŬɛɖɚɎ (Rasmussen & Zick, 1987). ɇŬ ˊɞɚɘəɎ ɢŬɛɖɚɎ ŮɑɜŬɘ ůɡůŰɐɛŬŰŬ ɢŬɛɖɚɐɠ ɓŬɟɞɛŮŰɟɘəɐɠ 

ˊɑŮůɖɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŮ ɣɡɢɟɏɠ ŬɏɟɘŮɠ ɛɎɕŮɠ ɡˊɧ Űɖɜ ˊŬɟɞɡůɑŬ Ůɜɧɠ ŬɡɚɩɜŬ ůŰɖ ɛɏůɖ əŬɘ 

ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ, ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ɛɞɘɟɎɕɞɜŰŬɘ əŬɘ ɞɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ (Businger 

& Reed, 1989; Pytharoulis, 2018; ɄŬɟŬɜɧɠ-ȿɘɧɚɘɞɠ, 2016). 
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Ƀɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ɛŮɔɎɚɖɠ ŰŬɢɨŰɖŰŬɠ Ŭɜɏɛɞɡɠ əŬɘ ɟŬɔŭŬɑŮɠ 

ɓɟɞɢɞˊŰɩůŮɘɠ. ɇŬ ˊŬɟŬˊɎɜɤ űŬɘɜɧɛŮɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ɛŮ Űɖ ůŮɘɟɎ Űɞɡɠ ˊŮɟŬɘŰɏɟɤ ˊɟɞɓɚɐɛŬŰŬ 

ɧŰŬɜ ŰŬ ůɡůŰɐɛŬŰŬ űŰɎɜɞɡɜ ůŰɘɠ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ɀŮůɞɔŮɑɞɡ (Nastos et al., 2018). 

ɆɡɔəŮəɟɘɛɏɜŬ, ɞɘ Nastos et al. (2018), Ŭˊɧ Űɖ ɛŮɚɏŰɖ 63 ˊŮɟɘˊŰɩůŮɤɜ ůŰɞ ŭɘɎůŰɖɛŬ 1969-2014, 

ŬɜŬűɏɟɞɡɜ ˊɤɠ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ əɡɟɑɤɠ Űɖɠ ŭɡŰɘəɐɠ əŬɘ əŮɜŰɟɘəɐɠ ɀŮůɞɔŮɑɞɡ, əŬŰɏɔɟŬɣŬɜ 

ˊɚɖɛɛɨɟŮɠ əŬɘ ɕɖɛɑŮɠ ůŮ ŭɖɛɧůɘŮɠ ɡˊɞŭɞɛɏɠ əŬɘ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɜ ɎɛŮůŬ ɛŮ Űɞɡɠ 

əɡəɚɩɜŮɠ. 

1.3 ɄŬɚŬɘɧŰŮɟŮɠ ŮɛűŬɜɑůŮɘɠ ɀŮůɞɔŮɘŬəɩɜ Ⱦɡəɚɩɜɤɜ 

ɄŬɟŬəɎŰɤ ˊŮɟɘɔɟɎűɞɜŰŬɘ əɎˊɞɘɞɘ ɏɜŰɞɜɞɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ ŬɟəŮŰɎ ŰŬ 

ˊɟɞɖɔɞɨɛŮɜŬ ɢɟɧɜɘŬ. 

ɀŮůɞɔŮɘŬəɧɠ əɡəɚɩɜŬɠ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 1995 
 

ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ ŮɛűŬɜɑůŰɖəŮ ˊɟɩŰɖ űɞɟɎ, ɏɢɞɜŰŬɠ ŬˊɞəŰɐůŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ 

əɡəɚɩɜŬ (óɛɎŰɘô əŬɘ ůˊŮɑɟŬ ɜŮűɩɜ), ůŰɘɠ 03 UTC ůŰɘɠ 15 ȽŬɜɞɡŬɟɑɞɡ 1995 ůŰɞɜ ɗŬɚɎůůɘɞ ɢɩɟɞ 

ɛŮŰŬɝɨ ȺɚɚɎŭŬɠ əŬɘ ɆɘəŮɚɑŬɠ (Pytharoulis et al., 2000). Ʉɟɘɜ Űɞɜ ůɢɖɛŬŰɘůɛɧ Űɞɡ əɡəɚɩɜŬ, ůŰɘɠ 

13 ȽŬɜɞɡŬɟɑɞɡ, ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮŰŬɝɨ ȽŰŬɚɑŬɠ əŬɘ ȿɘɓɨɖɠ ŮˊɘəɟŬŰɞɨůŮ ɏɜŬ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ 

ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ˊɞɡ Űɘɠ ŮˊɧɛŮɜŮɠ ɖɛɏɟŮɠ əɘɜɐɗɖəŮ ˊɟɞɠ ŰŬ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ. ɇŬɡŰɧɢɟɞɜŬ 

ůŰɖɜ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ ɏɜŬɠ ŬɡɚɩɜŬɠ ŮəŰŮɘɜɧŰŬɜ ɜɧŰɘŬ ˊɟɞɠ Űɖɜ ɓɧɟŮɘŬ ȷűɟɘəɐ əŬɘ ůɢɖɛɎŰɘɕŮ 

ɛɘŬ ˊŮɟɘɞɢɐ ɢŬɛɖɚɐɠ ˊɑŮůɖɠ ˊɎɜɤ Ŭˊɧ Űɖ ɗɏůɖ ˊɞɡ ŮɛűŬɜɑůŰɖəŮ ɞ əɡəɚɩɜŬɠ. ɇɞ ůɨůŰɖɛŬ ŬɟɢɘəɎ 

ˊŬɟɏɛŮɘɜŮ ŬəɑɜɖŰɞ ɔɘŬ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊɟɩŰɖɠ ɖɛɏɟŬɠ, ɑůɤɠ ɚɧɔɤ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ ɛŮɔŬɚɨŰŮɟɞɡ 

ɢŬɛɖɚɞɨ ˊɞɡ ɓɟɘůəɧŰŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ. ȰˊŮɘŰŬ, əɘɜɐɗɖəŮ ɜɞŰɘɞŭɡŰɘəɎ, Ůɜɩ ůŰɘɠ 18 UTC ůŰɘɠ 16 

ȽŬɜɞɡŬɟɑɞɡ (ɆɢɐɛŬ 1.2) əŬŰŮɡɗɨɜɗɖəŮ ɜɧŰɘŬ ˊɟɞɠ Űɞɜ əɧɚˊɞ Űɖɠ ɆɨɟŰɖɠ əŬɘ ɛɘŬ ɛɏɟŬ ŬɟɔɧŰŮɟŬ 

ɞ əɡəɚɩɜŬɠ ɏűŰŬůŮ ˊɎɜɤ Ŭˊɧ Űɖɜ ɝɖɟɎ. ɇɘɠ ˊɟɩŰŮɠ ɩɟŮɠ ůŰɘɠ 18 ȽŬɜɞɡŬɟɑɞɡ Űɞ ůɨůŰɖɛŬ ŮɑɢŮ 

ŬɟɢɑůŮɘ ɜŬ ŮɝŬůɗŮɜŮɑ əŬɘ ŭɘŬɚɨɗɖəŮ ŮɜŰŮɚɩɠ ůŰɘɠ 15 UTC Űɖɠ ɑŭɘŬɠ ɖɛɏɟŬɠ. Ƀɘ ɛɧɜŮɠ 

ˊŬɟŬŰɖɟɐůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ əɡəɚɩɜŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ 

ˊɚɞɑŬ, ˊɞɡ ŬɜŬűɏɟɞɡɜ ŰŬɢɨŰɖŰŮɠ ɛŮŰŬɝɨ 7.7 əŬɘ 12.8 m/s ůŰɘɠ 15 ȽŬɜɞɡŬɟɑɞɡ. ȷɜŰɑůŰɞɘɢŬ, ůŰɘɠ 16 

ȽŬɜɞɡŬɟɑɞɡ, ŭɨɞ ˊɚɞɑŬ əŬŰɏɔɟŬɣŬɜ ŰŬɢɨŰɖŰŮɠ 17.5 m/s. ȳůɞɜ ŬűɞɟɎ Űɖɜ ɓŬɟɞɛŮŰɟɘəɐ ˊɑŮůɖ ůŰɖ 

ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ, ɞɘ ɢɎɟŰŮɠ Űɖɠ ȸɟŮŰŬɜɘəɐɠ ɀŮŰŮɤɟɞɚɞɔɘəɐɠ ɈˊɖɟŮůɑŬɠ ɏŭŮɘɝŬɜ ˊɑŮůɖ 

1002 hPa ůŰɘɠ 15 ȽŬɜɞɡŬɟɑɞɡ 06 UTC (Lagouvardos et al., 1999; Pytharoulis et al., 2000). Ƀɘ 
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Lagouvardos et al. (1999), Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ, ŬɜŬűɏɟɞɡɜ ˊɤɠ Űɞ ɛŮɔŬɚɨŰŮɟɞ 

ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ˊɞɡ ɓɟɘůəɧŰŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ ŬɡɚɩɜŬ ůŰɖɜ ɛɏůɖ 

ŰɟɞˊɧůűŬɘɟŬ ɐŰŬɜ əŬɗɞɟɘůŰɘəɎ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ əɡəɚɩɜŬ. ȺˊɘˊɟɧůɗŮŰŬ, ɞɘ Pytharoulis et 

al. (2000), ŮˊɘůɖɛŬɑɜɞɡɜ Űɖ ůɖɛŬůɑŬ Űɖɠ ŬɘůɗɖŰɐɠ əŬɘ ɚŬɜɗɎɜɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɞɡ əɡəɚɩɜŬ, ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊɞɡ ˊŬɟɞɛɞɘɎɕŮɘ Űɞ ůɨůŰɖɛŬ ɛŮ ˊɞɚɘəɧ ɢŬɛɖɚɧ. 

ɀŮůɞɔŮɘŬəɧɠ əɡəɚɩɜŬɠ ȻɞɟɛˊɎɠ (2018) 
 

Ƀ əɡəɚɩɜŬɠ ȻɞɟɛˊɎɠ (ɆɢɐɛŬ 1.3) ŮɛűŬɜɑůŰɖəŮ ůŰɘɠ 27 ɆŮˊŰŮɛɓɟɑɞɡ Űɞɡ 2018 ůŰɞ ŭɡŰɘəɧ 

ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ Űɖɠ ɆɨɟŰɖɠ, əɞɜŰɎ ůŰɖɜ ˊɧɚɖ ȸŮɔɔɎɕɖ Űɖɠ ȿɘɓɨɖɠ. ɇɞ ůɨůŰɖɛŬ ŬəɞɚɞɨɗɖůŮ 

ɛɘŬ ɓɞɟŮɘɞŭɡŰɘəɐ ˊɞɟŮɑŬ əŬɘ ůŰɘɠ 28 ɆŮˊŰŮɛɓɟɑɞɡ ɎɚɚŬɝŮ ŬˊɧŰɞɛŬ əŬŰŮɨɗɡɜůɖ əɘɜɞɨɛŮɜɞ ˊɚɏɞɜ 

ˊɟɞɠ Űɖɜ ȺɚɚɎŭŬ. ɆŰɘɠ 29 ɆŮˊŰŮɛɓɟɑɞɡ ɞ əɡəɚɩɜŬɠ ŮɑɢŮ űŰɎůŮɘ ˊɎɜɤ Ŭˊɧ Űɖɜ ɄŮɚɞˊɧɜɜɖůɞ əŬɘ 

ůɡɜɏɢɘůŮ ɜŬ əɘɜŮɑŰŬɘ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ, ŭɘŬůɢɑɕɞɜŰŬɠ Űɞ ȷɘɔŬɑɞ ˊɏɚŬɔɞɠ, ɛɏɢɟɘ Űɘɠ ŭɡŰɘəɏɠ ŬəŰɏɠ 

ɆɢɐɛŬ 1.3: ȹɞɟɡűɞɟɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ ɛŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ óZorbaô ůŰɘɠ 28 ɆŮˊŰŮɛɓɟɑɞɡ 2018 (12 UTC). 

ɇɞ ůɨůŰɖɛŬ ŮɑɢŮ ŬˊɞəŰɐůŮɘ ŰŬ ɢŬɟŬəŰɖɟɑůŰɖəŬ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ (óɛɎŰɘô əŬɘ ůˊŮɑɟŬ ɜŮűɩɜ). ȼ ŮɘəɧɜŬ 

ɚɐűɗɖəŮ Ŭˊɧ Űɞɜ ŭɞɟɡűɧɟɞ MSG4 ůŰɞ ɞɟŬŰɧ űɎůɛŬ. Ʉɖɔɐ: https://pics.eumetsat.int/viewer/index.html 
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Űɖɠ ɇɞɡɟəɑŬɠ ɧˊɞɡ əŬɘ ŭɘŬɚɨɗɖəŮ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 1.3, ɞ əɡəɚɩɜŬɠ ŮɛűɎɜɘůŮ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ (óɛɎŰɘô, ůˊŮɑɟŬ ɜŮűɩɜ) ɛɘŬ ɖɛɏɟŬ ˊɟɘɜ űŰɎůŮɘ ˊɎɜɤ Ŭˊɧ Űɞɜ 

ȺɚɚŬŭɘəɧ ɢɩɟɞ, ůŰɘɠ 28 ɆŮˊŰŮɛɓɟɑɞɡ 12 UTC.  

ȳůɞɜ ŬűɞɟɎ Űɖ ɔɏɜɜɖůɐ Űɞɡ, ůŰɘɠ 24 ɆŮˊŰŮɛɓɟɑɞɡ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ ɝŮəɑɜɖůŮ ɜŬ 

ůɢɖɛŬŰɑɕŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɖɜ Ⱥɡɟɩˊɖ əŬɘ Űɞɜ ȷŰɚŬɜŰɘəɧ ɏɜŬ əɨɛŬ Rossby, ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ ŭɨɞ 

ŬɡɚɩɜŮɠ əŬɘ ɛɑŬ ɟɎɢɖ. ɆŰɞ ŭɘɎůŰɖɛŬ Űɤɜ ŮˊɧɛŮɜɤɜ Űɟɘɩɜ ɖɛŮɟɩɜ Űɞ əɨɛŬ ŬɡŰɧ ɏɔɘɜŮ ˊɘɞ ɏɜŰɞɜɞ 

ɧˊɞɡ Ůɜ ŰɏɚŮɘ ɏůˊŬůŮ əŬɘ ŭɖɛɘɞɨɟɔɖůŮ ɛɑŬ Ŭˊɞəɞɛɛɏɜɖ ˊŮɟɘɞɢɐ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ, əɞɜŰɎ 

ůŰɖɜ ɞˊɞɑŬ ůɢɖɛŬŰɑůŰɖəŮ Űɞ ůɨůŰɖɛŬ ůŰɘɠ 27 ɆŮˊŰŮɛɓɟɑɞɡ (Portmann et al., 2020). ɆɨɛűɤɜŬ ɛŮ 

Űɞɡɠ Kouroutzoglou et al. (2021), Űɞ ůɨůŰɖɛŬ ɝŮəɑɜɖůŮ ůŰɘɠ 27 ɆŮˊŰŮɛɓɟɑɞɡ ɤɠ ɛŮŰŮɤɟɞɚɞɔɘəɐ 

ɓɧɛɓŬ (explosive cyclone) ɖ ɞˊɞɑŬ ɛɑŬ ɖɛɏɟŬ ŬɟɔɧŰŮɟŬ ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɀŮůɞɔŮɘŬəɧ əɡəɚɩɜŬ 

ɛŮ ɓŬɗɨ ɗŮɟɛɧ ˊɡɟɐɜŬ. ȿɑɔɞ ˊɟɘɜ Űɖɜ Ɏűɘɝɖ Űɞɡ əɡəɚɩɜŬ ůŰɖɜ ɄŮɚɞˊɧɜɜɖůɞ ɖ ɓŬɟɞɛŮŰɟɘəɐ 

ˊɑŮůɖ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ɏűŰŬůŮ ůŰŬ 989.3 hPa ůŮ ůŰŬɗɛɧ Űɖɠ ȾŬɚŬɛɎŰŬɠ. ɇŬɡŰɧɢɟɞɜŬ 

ůɖɛŮɘɩɗɖəŬɜ ɎɜŮɛɞɘ ɛŮ ŰŬɢɨŰɖŰŬ 25.8 m/s əŬɘ ɟɘˊɏɠ ˊɞɡ ɝŮˊŮɟɜɞɨůŬɜ ŰŬ 27.7 m/s (SWE, 2018).   

ɀŮůɞɔŮɘŬəɧɠ əɡəɚɩɜŬɠ ȽŬɜɧɠ (2020) 
 

Ƀ əɡəɚɩɜŬɠ ȽŬɜɧɠ ɐŰŬɜ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ˊɘɞ ɘůɢɡɟɞɨɠ əɡəɚɩɜŮɠ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ 25 ŮŰɩɜ. 

ȺɛűŬɜɑůŰɖəŮ ŬɟɢɘəɎ ɤɠ ɏɜŬ ŮˊɘűŬɜŮɘŬəɧ ɢŬɛɖɚɧ ůŰɘɠ 15 ɆŮˊŰŮɛɓɟɑɞɡ 2020  ůŰɞ ŭɡŰɘəɧ ŰɛɐɛŬ 

Űɞɡ əɧɚˊɞɡ Űɖɠ ɆɨɟŰɖɠ. ȹɨɞ ɖɛɏɟŮɠ ŬɟɔɧŰŮɟŬ (ɆɢɐɛŬ 1.4), ɏɢɞɜŰŬɠ ɛŮŰŬəɘɜɖɗŮɑ ɓɧɟŮɘŬ-

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ ˊɟɞɠ Űɞ Ƚɧɜɘɞ ˊɏɚŬɔɞɠ, ŮɝŮɚɑɢɗɖəŮ ůŮ ɀŮůɞɔŮɘŬəɧ əɡəɚɩɜŬ ŬˊɞəŰɩɜŰŬɠ ŰŬ 

ɢŬɟŬəŰɖɟɑůŰɖəŬ Űɤɜ Űɟɞˊɘəɩɜ ůɡůŰɖɛɎŰɤɜ (óɛɎŰɘô, ůˊŮɑɟŬ ɜŮűɩɜ). ȰˊŮɘŰŬ ɓɟɏɗɖəŮ ˊɎɜɤ Ŭˊɧ 

ůŰŬ ɜɖůɘɎ Űɞɡ Ƚɞɜɑɞɡ (18 ɆŮˊŰŮɛɓɟɑɞɡ) ůɡɜŮɢɑɕɞɜŰŬɠ Űɖɜ ˊɞɟŮɑŬ Űɞɡ ˊɟɞɠ ŰŬ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ. ȼ 

ŭɘŬŭɟɞɛɐ Űɞɡ ŭɘɐɟəɖůŮ 7 ɖɛɏɟŮɠ əŬɘ ŰŮɚɘəɎ ɞ əɡəɚɩɜŬɠ ŭɘŬɚɨɗɖəŮ ˊɎɜɤ Ŭˊɧ Űɘɠ ŬəŰɏɠ Űɖɠ 

ȷɘɔɨˊŰɞɡ ůŰɘɠ 21 ɆŮˊŰŮɛɓɟɑɞɡ 00 UTC. ɆŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əŮɜŰɟɘəɐɠ ɀŮůɞɔŮɑɞɡ ůŰɘɠ 16 

ɆŮˊŰŮɛɓɟɑɞɡ 2020 ŮˊɘəɟŬŰɞɨůŮ ɏɜŬɠ ŬɡɚɩɜŬɠ ůŰɖɜ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ, ɞɟŬŰɧɠ ůŰɞɡɠ ɢɎɟŰŮɠ Űɖɠ 

ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 500 hPa. ɇɞ əɏɜŰɟɞ ɢŬɛɖɚɐɠ ˊɑŮůɖɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ˊŬɟɞɡůɑŬɕŮ ɛɘŬ 

əɚɑůɖ əŬɗô ɨɣɞɠ ɛŮ Űɞ əɏɜŰɟɞ Űɞɡ ŬɡɚɩɜŬ ɖ ɞˊɞɑŬ ɛɖŭŮɜɑůŰɖəŮ ɧŰŬɜ Űɞ ůɨůŰɖɛŬ ɛŮŰŬŰɟɎˊɖəŮ 

ůŮ ɀŮůɞɔŮɘŬəɧ əɡəɚɩɜŬ, ůŰɘɠ 17 ɆŮˊŰŮɛɓɟɑɞɡ. ɇŬɡŰɧɢɟɞɜŬ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ ŮɑɢŬɛŮ 

Űɖɜ Ůɑůɞŭɞ ɣɡɢɟɞɨ əŬɘ ɝɖɟɞɨ ůŰɟŬŰɞůűŬɘɟɘəɞɨ ŬɏɟŬ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ˊŮɟɘɞɢɐ ɡɣɖɚɞɨ 

ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ. ɇŬ ˊŬɟŬˊɎɜɤ űŬɘɜɧɛŮɜŬ ɞŭɐɔɖůŬɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɀŮůɞɔŮɘŬəɞɨ 
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əɡəɚɩɜŬ. ɇɞ ůɨůŰɖɛŬ ŮˊɖɟɏŬůŮ əɡɟɑɤɠ Űɘɠ ˊŮɟɘɞɢɏɠ Űɖɠ ŭɡŰɘəɐɠ əŬɘ əŮɜŰɟɘəɐɠ ȺɚɚɎŭŬɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ɧŰŬɜ Űɞ ůɨůŰɖɛŬ ɏűŰŬůŮ ˊɎɜɤ Ŭˊɧ ŰŬ ɜɖůɘɎ Űɞɡ Ƚɞɜɑɞɡ əŬŰŬɔɟɎűɖəŮ ŮɚɎɢɘůŰɖ 

ɓŬɟɞɛŮŰɟɘəɐ ˊɑŮůɖ 984.3 hPa əŬɘ ɞ ɎɜŮɛɞɠ ɏűŰŬůŮ ŰŬ 42 m/s ɛŮ ɟɘˊɏɠ ůŰŬ 54 m/s. Ƀɘ ɖɛŮɟɐůɘŮɠ 

ŬɗɟɞɘůŰɘəɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ ɔɘŬ Űɖ ŭɡŰɘəɐ ȺɚɚɎŭŬ ɏűŰŬůŬɜ ŰŬ 600 mm Ůɜɩ ůŰɖɜ əŮɜŰɟɘəɐ ŰŬ 300 

mm. ɇŬ ˊŬɟŬˊɎɜɤ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ŮɑɢŬɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬˊɩɚŮɘŬ Ŭɜɗɟɩˊɘɜɤɜ 

ɕɤɩɜ əŬɗɩɠ əŬɘ ɕɖɛɑŮɠ ůŮ ɡˊɞŭɞɛɏɠ əŬɘ ŮɔəŬŰŬůŰɎůŮɘɠ ŮɝŬɘŰɑŬɠ ˊɚɖɛɛɡɟɩɜ əŬɘ əŬŰɞɚɘůɗɐůŮɤɜ 

ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ (Lagouvardos et al., 2022). Ƀɘ Varlas et al. (2023), Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ 

əɡəɚɩɜŬ ŬɜŬűɏɟɞɡɜ ˊɤɠ ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ (Sea Surface Temperature 

- SST) ŮɑɜŬɘ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ, Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖɜ ɘůɢɡɟɞˊɞɑɖůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ Ŭɨɝɖůɖ Űɖɠ SST əŬŰɎ 2ÁC, ɗŬ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɏɜŬɜ ˊɘɞ ɘůɢɡɟɧ 

əɡəɚɩɜŬ, əŬɗɩɠ ůŰɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡɠ ˊɟɞɏəɡɣŮ Ŭɨɝɖůɖ Űɧůɞ ůŰɖ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ Űɞɡ 

Ŭɜɏɛɞɡ ɧůɞ əŬɘ ůŰɖ ɛɏůɖ ɓɟɞɢɧˊŰɤůɖ (Varlas et al., 2023). 

ɆɢɐɛŬ 1.4: Ƀ ɀŮůɞɔŮɘŬəɧɠ əɡəɚɩɜŬɠ ȽŬɜɧɠ ůŰɘɠ 17 ɆŮˊŰŮɛɓɟɑɞɡ 2020 (03 UTC). ȹɘŬəɟɑɜŮŰŬɘ Űɞ óɛɎŰɘô əŬɘ 

ɖ ůˊŮɑɟŬ ɜŮűɩɜ. ȿɐűɗɖəŮ Ŭˊɧ ŭɞɟɡűɧɟɞ MSG ůŰɞ ɡˊɏɟɡɗɟɞ ůŮ ɛɐəɞɠ əɨɛŬŰɞɠ 10.8 ɛm. Ʉɖɔɐ: 

http://212.232.25.232/ng-maps/ 
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1.4 Ɇəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ůəɞˊɧ Űɖ ůɡɜɞˊŰɘəɐ ɛŮɚɏŰɖ Ůɜɧɠ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ ˊɞɡ 

ˊŬɟŬŰɖɟɐɗɖəŮ ůŰɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ ůŰɘɠ 21 ȽŬɜɞɡŬɟɑɞɡ 2023. ɇɞ ůɨůŰɖɛŬ ɐŰŬɜ ɛɘəɟɧ ůŮ 

ɏɜŰŬůɖ əŬɘ ŭɘɎɟəŮɘŬ ɧɛɤɠ ˊŬɟɞɡůɑŬɕŮ ɛŮɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ. ɂŮəɑɜɖůŮ 

Ŭˊɧ Űɞ əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ (43Á N, 15.25° E) əŬɘ ŬəɞɚɞɨɗɖůŮ ɛɘŬ ˊɞɟŮɑŬ 

ˊɟɞɠ ŰŬ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ. ɇɘɠ ˊɟɩŰŮɠ ɩɟŮɠ Űɖɠ 22ɖɠ  ȽŬɜɞɡŬɟɑɞɡ ɏűŰŬůŮ ˊɎɜɤ Ŭˊɧ Űɖɜ ɝɖɟɎ, ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ˊɧɚɖɠ Ancona, ůŰɘɠ ŬɜŬŰɞɚɘəɏɠ ŬəŰɏɠ Űɖɠ ȽŰŬɚɘəɐɠ ɢŮɟůɞɜɐůɞɡ, ɧˊɞɡ  əŬɘ ŭɘŬɚɨɗɖəŮ. 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Miglietta et al. (2023), ɞɘ ɀŮůɞɔŮɘŬəɞɑ əɡəɚɩɜŮɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ ůŰɖɜ 

ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖɠ ɏəŰŬůɖɠ ŮɝŬɘŰɑŬɠ Űɞɡ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ Űɖɠ əŬɘ Űɤɜ 

ɞɟɞůŮɘɟɩɜ ˊɞɡ Űɖɜ ˊŮɟɘɓɎɚɚɞɡɜ. Ƀɘ ɑŭɘɞɘ ɧɛɤɠ ˊŬɟɎɔɞɜŰŮɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ůɡůŰɖɛɎŰɤɜ ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ́ ɞɡ ˊɞɘəɑɚɞɡɜ əŬŰɎ ˊɞɚɨ Ŭˊɧ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɘ 

ůŮ ˊɘɞ ɞɛɞɘɧɛɞɟűɖ ɛɞɟűɞɚɞɔɑŬ. ɆɡɜŮˊɩɠ əŬɘ Űɞ ůɨůŰɖɛŬ ˊɞɡ ɗŬ ɛŮɚŮŰɖɗŮɑ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŬˊɞəɚɑɜŮɘ Ŭˊɧ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɀŮůɞɔŮɘŬəɩɜ əɡəɚɩɜɤɜ ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ 

ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ ɡˊɧ-əŮűɎɚŬɘɞ. 
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2. ȹŮŭɞɛɏɜŬ əŬɘ ɀŮɗɞŭɞɚɞɔɑŬ 

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɞ ɚɞɔɘůɛɘəɧ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, 

əŬɗɩɠ əŬɘ ůŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ. 

2.1 ȹɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ 

ũɘŬ Űɘɠ ŮəŰɘɛɐůŮɘɠ ɡŮŰɞɨ Ŭˊɧ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ɏɔɘɜŮ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ Giovanni 

(https://giovanni.gsfc.nasa.gov/giovanni/) Űɖɠ NASA. ɆɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞɡ ́ ɟɞɥɧɜ  

Integrated Multi -satellite Retrievals for GPM (GPM_3IMERGHH V07) ́ ɞɡ ́ ŬɟɏɢŮɘ ɛɘŬ ŮəŰɑɛɖůɖ 

Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 0.1° 

x 0.1Á əɎɗŮ 30 ɚŮˊŰɎ Űɖɠ ɩɟŬɠ, əŬɚɨˊŰɞɜŰŬɠ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Ŭˊɧ 1ɖ Ƚɞɡɜɑɞɡ Űɞɡ 2000 ɏɤɠ 

ůɐɛŮɟŬ. ɇŬ ŭŮŭɞɛɏɜŬ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŭɘŮɗɜɏɠ ˊɚɏɔɛŬ ŭɞɟɡűɧɟɤɜ əŬɘ Ŭˊɧ Űɞɜ ŭɞɟɡűɧɟɞ GPM 

Core Observatory ˊɞɡ ɢɟɖůɘɛŮɨŮɘ ɤɠ ɛɏůɞ ɓŬɗɛɞɜɧɛɖůɖɠ ɩůŰŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɖ ůɨɜɗŮůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ɖ ŮɝŬɔɤɔɐ Űɞɡ ŰŮɚɘəɞɨ ˊɟɞɥɧɜŰɞɠ.  

ũɘŬ Űɘɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɏɔɘɜŮ ɢɟɐůɖ Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ EUMeTrain-ePort Űɖɠ 

EUMeTrain (https://eumetrain.org/eport). ȺˊɘɚɏɢɗɖəŬɜ ŮɘəɧɜŮɠ Ŭˊɧ Űɖ ůŮɘɟɎ ŭɞɟɡűɧɟɤɜ 

Meteosat 2ɖɠ ɔŮɜɘɎɠ (MSG). ɄɟɧəŮɘŰŬɘ ɔɘŬ ɔŮɤůŰɎůɘɛɞɡɠ ŭɞɟɡűɧɟɞɡɠ Űɖɠ EUMETSAT, ˊɞɡ 

ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ Ⱥɡɟɩˊɖ, Űɖɜ ȷűɟɘəɐ əŬɘ ŰɛɐɛŬ Űɞɡ Ƚɜŭɘəɞɨ ɋəŮŬɜɞɨ. ũɘŬ Űɖɜ 

ŬˊŮɘəɧɜɘůɖ Űɖɠ ɜŮűɞəɎɚɡɣɖɠ ŮˊɘɚɏɢɗɖəŮ Űɞ ɡˊɏɟɡɗɟɞ ŰɛɐɛŬ Űɞɡ űɎůɛŬŰɞɠ ɛŮ ɛɐəɞɠ əɨɛŬŰɞɠ 

10.8 ɛm (IR 10.8 ɛm). 

2.2 ɄɚŮɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ 

ȰɔɘɜŮ ɢɟɐůɖ Űɤɜ ŮˊɘɢŮɘɟɖůɘŬəɩɜ ˊɚŮɔɛŬŰɘəɩɜ ŬɜŬɚɨůŮɤɜ Űɞɡ Integrated Forecast System 

(IFS) Űɞɡ ȺɡɟɤˊŬɥəɞɨ ȾɏɜŰɟɞɡ ɀŮůɞˊɟɧɗŮůɛɤɜ ɄɟɞɔɜɩůŮɤɜ ȾŬɘɟɞɨ (European Centre for 

Medium range Weather Forecasts - ECMWF). ɇŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŮɝɎɤɟŬ əŬɘ ɏɢɞɡɜ ɢɤɟɘəɐ 

ŬɜɎɚɡůɖ 0.1Á x 0.1Á. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰɟŮɘɠ Űɨˊɞɘ ŬɟɢŮɑɤɜ: ŮˊɘűŬɜŮɑŬɠ, ɘůɞɓŬɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ 

əŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ɛŮ Űɘɛɐ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ɑůɖ ɛŮ 2 PVU (1 PVU =10ī6 K kgī1 m2 sī1) 

ɖ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ŭɡɜŬɛɘəɐ ŰɟɞˊɧˊŬɡůɖ. ɇŬ ́ɟɤŰɞɔŮɜɐ ɛŮŰŮɤɟɞɚɞɔɘəɎ ˊŮŭɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭˊɧ ŬɡŰɎ ŰŬ ŬɟɢŮɑŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ɢŬɟŰɩɜ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 
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ŬŰɛɞůűŬɘɟɘəɐ ˊɑŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ (Pa), ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ (K), ůɡɜɘůŰɩůŮɠ u əŬɘ v Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ Ŭɜɏɛɞɡ ůŮ ɨɣɞɠ 10 ɛɏŰɟŬ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ 

(m/s), ɗŮɟɛɞəɟŬůɑŬ ůŰɘɠ ɘůɞɓŬɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ 500 hPa əŬɘ 850 hPa (Ⱦ) əŬɗɩɠ əŬɘ Űɞ 

ɔŮɤŭɡɜŬɛɘəɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ɑůɖ ɛŮ 2 PVU əŬɘ Űɤɜ ɘůɞɓŬɟɘəɩɜ 

ŮˊɘűŬɜŮɘɩɜ 500 hPa əŬɘ 850 hPa (ά ί). ũɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ əŬŰŬəɧɟɡűɤɜ Űɞɛɩɜ Űɖɠ 

ŬŰɛɧůűŬɘɟŬɠ (Ůɨɟɞɠ ˊɘɏůŮɤɜ 1000-200 hPa) ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ˊɟɤŰɞɔŮɜɐ ˊŮŭɑŬ: ůɢŮŰɘəɐɠ 

ɡɔɟŬůɑŬɠ (%), ůɢŮŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ (ί ), ɖ əŬŰŬəɧɟɡűɖ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ ɤ (omega, Pa/s), 

ɗŮɟɛɞəɟŬůɑŬɠ (Ⱦ), Ůɘŭɘəɐɠ ɡɔɟŬůɑŬɠ (kg/kg) əŬɘ ɞɘ ɞɟɘɕɧɜŰɘŮɠ ůɡɜɘůŰɩůŮɠ u əŬɘ v Űɖɠ ŰŬɢɨŰɖŰŬɠ 

Űɞɡ Ŭɜɏɛɞɡ (m/s). 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ůˊɑůɖɠ ɞɟɘůɛɏɜŬ ˊɟɞɔɜɤůŰɘəɎ ˊɚŮɔɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ Űɞɡ Integrated Forecast System (IFS) ŰŬ ɞˊɞɑŬ ŭŮɜ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ɤɠ ŬɜŬɚɨůŮɘɠ. ɇŬ 

ŭŮŭɞɛɏɜŬ ŬɡŰɎ ŮɑɜŬɘ ŬɜɎ ŮɝɎɤɟŬ əŬɘ ˊŮɟɘɏɢɞɡɜ ŬɗɟɞɘůŰɘəɏɠ Űɘɛɏɠ ɔɘŬ Űɘɠ ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ əŬɘ 

ŬɘůɗɖŰɐɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ ũɖɠ ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ ( ὐ ά ).   

2.3 ȿɞɔɘůɛɘəɧ  

ũɘŬ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ˊɚŮɔɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ 

ɢŬɟŰɩɜ əŬɘ Űɞɛɩɜ ɏɔɘɜŮ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ Grid Analysis and Display System (GrADS) 

ɏəŭɞůɖ 2.2.1. ɇɞ ɚɞɔɘůɛɘəɧ ɢɟɖůɘɛɞˊɞɘŮɑ ŭŮŭɞɛɏɜŬ ŰŮůůɎɟɤɜ ŭɘŬůŰɎůŮɤɜ: ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ 

əŬɘ ˊɚɎŰɞɠ, ɨɣɞɠ (ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ Űɘɠ ɘůɞɓŬɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ) əŬɘ ɢɟɧɜɞ. ɈˊɞůŰɖɟɑɕŮɘ Ůˊɑůɖɠ 

ŭɘɎűɞɟɞɡɠ Űɨˊɞɡɠ ŬɟɢŮɑɤɜ əŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬɟɢŮɑŬ GRIB. ɇɏɚɞɠ 

ˊŬɟɏɢɞɜŰŬɘ ˊɞɘəɑɚɞɘ Űɟɧˊɞɘ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŬɝɘɞˊɞɘɐɗɖəŬɜ 

əɡɟɑɤɠ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ əŬɘ ɞɘ ɘůɞɦɣŮɑɠ/ɘůɞɓŬɟɘəɏɠ ŮˊɘűɎɜŮɘŮɠ ůəɘŬůɛɏɜŮɠ əŬ ɛɖ. 

2.4 ɀŮɗɞŭɞɚɞɔɑŬ 

ȼ ůɡɜɞˊŰɘəɐ ɛŮɚɏŰɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ 20/01/2023 12 UTC 

ɏɤɠ 22/01/2023 06 UTC. ȷɟɢɘəɎ, Ŭˊɧ ŰŬ ˊɚŮɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɜŬɚɨůŮɤɜ ŮɜŰɞˊɑůŰɖəŮ Űɞ 

əɏɜŰɟɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ (ŮɚɎɢɘůŰɖ ˊɑŮůɖ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ) əŬɘ ŰŬ ůɖɛŮɑŬ 

ˊɟɞɓɚɐɗɖəŬɜ ůŮ ɢɎɟŰɖ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ GrADS. ȷˊɧ ŰŬ ůɖɛŮɑŬ ŬɡŰɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ əŬɘ 

ɛɘŬ ɢɟɞɜɞůŮɘɟɎ ɛŮ Űɖɜ ŮɚɎɢɘůŰɖ ˊɑŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ Űɖ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬ 

Űɞɡ Ŭɜɏɛɞɡ ůŰŬ 10 ɛɏŰɟŬ, əɎɜɞɜŰŬɠ ɢɟɐůɖ Űɞɡ Excel. ɇŬ ɑŭɘŬ ŭŮŭɞɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ 
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Űɖɜ ŮɝŬɔɤɔɐ ɢŬɟŰɩɜ Űɞɡ ɔŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ Űɤɜ ɘůɞɓŬɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ 500 hPa əŬɘ 850 hPa 

ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɘɠ ŮˊɘűɎɜŮɘŮɠ ŬɡŰɏɠ əŬɘ Űɖɜ ˊɑŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ 

ɗɎɚŬůůŬɠ. Ƀɘ ˊŬɟŬˊɎɜɤ ɢɎɟŰŮɠ ŮůŰɘɎɕɞɡɜ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ (27-̄60̄ Ɂ, 14-̄

36̄ Ⱥ) ŬɚɚɎ əŬɘ ůŰɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ ɧˊɞɡ ŮɛűŬɜɑůŰɖəŮ Űɞ ůɨůŰɖɛŬ (32-̄48.5̄ Ɂ, 4 -̄26.5̄ Ⱥ). 

Ⱥˊɘˊɚɏɞɜ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɢɎɟŰŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɖɜ ŮˊɘűɎɜŮɘŬ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ɑůɖ 

ɛŮ 2 PVU ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ˊɑŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ 

ɀŮůɞɔŮɑɞɡ əŬɗɩɠ əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ. 

ȷəɧɛŬ ɏɜŬ ˊɟɞɥɧɜ Űɖɠ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮˊɘɢŮɘɟɖůɘŬəɩɜ ŬɜŬɚɨůŮɤɜ Űɞɡ 

ECMWF ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚɞɨɜ ɞɘ əŬŰŬəɧɟɡűŮɠ Űɞɛɏɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. Ƀɘ Űɞɛɏɠ 

ŮˊɘɚɏɢɗɖəŬɜ ɛŮ ɓɎůɖ Űɖɜ ŰɞˊɞɗŮůɑŬ Űɞɡ əɏɜŰɟɞɡ ɢŬɛɖɚɐɠ ˊɑŮůɖɠ ůŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ 

ůŰɘɔɛɏɠ, 21/01 18 UTC əŬɘ 22/01 00 UTC, əŬɘ ɏɢɞɡɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ŬɜŬŰɞɚɐ-ŭɨůɖ. ɇŬ ˊŮŭɑŬ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ ŬɜŬűɏɟɗɖəŬɜ ˊŬɟŬˊɎɜɤ. ȾŬŰɎ ɛɐəɞɠ Űɤɜ Űɞɛɩɜ 

ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ɞˊŰɘəɞˊɞɑɖůɖɠ Űɞɡ əɏɜŰɟɞɡ (óɛɎŰɘô) əŬɘ Űɞɡ óŰɞɑɢɞɡɠô ɜŮűɩɜ əŬŰŬəɧɟɡűɖɠ 

ŬɜɎˊŰɡɝɖɠ ˊɞɡ Űɞ ˊŮɟɘɓɎɚɚɞɡɜ (eyewall). ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɘŬɔɟɎɛɛŬŰŬ Űɖɠ 

ˊɑŮůɖɠ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ ɎɜŮɛɞ ůŰŬ 10 ɛɏŰɟŬ, əŬŰɎ ɛɐəɞɠ 

Űɤɜ Űɞɛɩɜ. 

ɇɏɚɞɠ, Ŭˊɧ ŰŬ ŬɜŰɑůŰɞɘɢŬ ˊɟɞɔɜɤůŰɘəɎ ŭŮŭɞɛɏɜŬ Űɞɡ ECMWF ˊŬɟɐɢɗɖůŬɜ ɢɎɟŰŮɠ Űɖɠ ɟɞɐɠ 

ɚŬɜɗɎɜɞɡůŬɠ əŬɘ ŬɘůɗɖŰɐɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ ŬɜɎ 

ŮɝɎɤɟŬ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ ɓɟɏɗɖəŮ ɖ ŭɘŬűɞɟɎ Űɤɜ ˊŮŭɑɤɜ Űɤɜ ɟɞɩɜ ɛŮŰŬɝɨ ŭɨɞ ŭɘŬŭɞɢɘəɩɜ 

ɢɟɞɜɘəɩɜ ůŰɘɔɛɩɜ əŬɘ ɏɔɘɜŮ ɖ ŬɜŬɔɤɔɐ ŬɡŰɩɜ ůŰɞ ŭɘɎůŰɖɛŬ 6 ɤɟɩɜ. Ƀɘ ɢɎɟŰŮɠ ŬɡŰɞɑ 

ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɧˊɞɡ ůɢɖɛŬŰɑůŰɖəŮ əŬɘ əɘɜɐɗɖəŮ Űɞ ůɨůŰɖɛŬ ɢŬɛɖɚɐɠ 

ɓŬɟɞɛŮŰɟɘəɐɠ ˊɑŮůɖɠ (41-̄46̄ Ɂ, 11-̄17̄ Ⱥ).  
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3. ɆɡɜɞˊŰɘəɐ ŬɜɎɚɡůɖ 

3.1 ɄɞɟŮɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬɘ ɡŮŰɧɠ 

ɇɞ ůɨůŰɖɛŬ ɝŮəɑɜɖůŮ ɤɠ ɏɜŬ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ˊɞɡ ŮɛűŬɜɑůŰɖəŮ ŬɟɢɘəɎ ůŰɖ ɀŮůɧɔŮɘɞ 

ůŰɖɜ Ƚɓɖɟɘəɐ ɗɎɚŬůůŬ Űɖɜ 20ɖ ȽŬɜɞɡŬɟɑɞɡ 2023 00 UTC, ɏɢɞɜŰŬɠ ŭɘŬůɢɑůŮɘ Űɞɜ ŬɜŬŰɞɚɘəɧ 

ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ əŬɘ Űɞɜ ȸɘůəŬɥəɧ Ⱦɧɚˊɞ. ȰˊŮɘŰŬ əɘɜɐɗɖəŮ ŬɜŬŰɞɚɘəɎ, űŰɎɜɞɜŰŬɠ ůŮ ɚɑɔŮɠ 

ɩɟŮɠ ůŰɖɜ ɇɡɟɟɖɜɘəɐ ɗɎɚŬůůŬ ɛŮ Űɖɜ ŮɚɎɢɘůŰɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŬ ŮɑɜŬɘ ůŰŬ 

991.2 hPa, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.1 (20/01 18 UTC). ɆŰɘɠ 21/01 00 UTC Űɞ ɓŬɟɞɛŮŰɟɘəɧ 

ɢŬɛɖɚɧ ˊɏɟŬůŮ ˊɎɜɤ Ŭˊɧ Űɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ȽŰŬɚɘəɐɠ ɢŮɟůɞɜɐůɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ űŬɑɜŮŰŬɘ ɜŬ 

ŬˊɞŭɡɜɎɛɤůŮ Űɞ ůɨůŰɖɛŬ əŬɗɩɠ ɛŮɘɩɗɖəŮ ɖ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ ůŰŬ 10 ɛɏŰɟŬ əŬɘ ɖ ˊɑŮůɖ 

ŬɡɝɐɗɖəŮ ůŰŬ 993 hPa (ɆɢɐɛŬ 3.1). ɆŰɖ ůɡɜɏɢŮɘŬ əɘɜɐɗɖəŮ ɓɧɟŮɘɞ-ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ ˊŮɟɜɩɜŰŬɠ 

ůŰɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ, əŬɘ ůŰɘɠ 21/01 15 UTC Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ŮɛűɎɜɘůŮ ůŰɘɠ 

ŭɞɟɡűɞɟɘəɏɠ Űɞɡ ŬˊŮɘəɞɜɑůŮɘɠ (ɆɢɐɛŬ 3.2) ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ (óɛɎŰɘô əŬɘ 

ɆɢɐɛŬ 3.1: ɉɟɞɜɞůŮɘɟɎ Űɖɠ ŮɚɎɢɘůŰɖɠ ˊɑŮůɖɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ Űɖɠ ŰŬɢɨŰɖŰŬɠ Űɞɡ Ŭɜɏɛɞɡ 

ůŰŬ 10 ɛɏŰɟŬ ŬəɞɚɞɡɗɩɜŰŬɠ Űɞ əɏɜŰɟɞ Űɞɡ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ. ȼ ɛˊɚŮ ɔɟŬɛɛɐ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɖɜ 

ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ (ŭŮɡŰŮɟŮɨɞɜ ɎɝɞɜŬɠ) əŬɘ ɖ ˊɞɟŰɞəŬɚɑ Űɖɜ ŮɚɎɢɘůŰɖ ɓŬɟɞɛŮŰɟɘəɐ ˊɑŮůɖ (ˊɟɤŰŮɨɞɜ 

ɎɝɞɜŬɠ). ɇɞ ůɨůŰɖɛŬ ŬˊɏəŰɖůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ ůŰɞ ŭɘɎůŰɖɛŬ 12z-18z ůŰɘɠ 21/01/2023. 
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ůˊŮɑɟŬ ɜŮűɩɜ). ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ, ůɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ ŬɜŬɚɨůŮɤɜ Űɞɡ ECMWF, ɖ ˊɑŮůɖ 

ůŰɞ əɏɜŰɟɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɑɢŮ ŬɡɝɖɗŮɑ ůŰŬ 994 hPa əŬɘ ɖ ŰŬɢɨŰɖŰŬ Űɞɡ Ŭɜɏɛɞɡ ůŰŬ 10 ɛɏŰɟŬ 

ɐŰŬɜ ˊŮɟɑˊɞɡ 21 m/s. ȼ ŰŬɢɨŰɖŰŬ ŬɡŰɐ ɝŮˊŮɟɜɎŮɘ Űɞ ɧɟɘɞ Űɤɜ 17 m/s, ɔŮɔɞɜɧɠ ˊɞɡ ůɨɛűɤɜŬ ɛŮ 

Űɞɜ ɞɟɘůɛɧ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɀŮŰŮɤɟɞɚɞɔɘəɞɨ ɃɟɔŬɜɘůɛɞɨ ŭɘŬűɞɟɞˊɞɘŮɑ ɛɘŬ Űɟɞˊɘəɐ ɨűŮůɖ 

(tropical depression) Ŭˊɧ ɏɜŬɜ Űɟɞˊɘəɧ əɡəɚɩɜŬ (tropical storm), əŬɗɘůŰɩɜŰŬɠ ŭɡɜŬŰɐ Űɖɜ 

ɞɜɞɛŬŰɞŭɞůɑŬ Űɞɡ. ũɘŬ Űɞ ɡˊɧɚɞɘˊɞ Űɖɠ ɖɛɏɟŬɠ ɞ əɡəɚɩɜŬɠ əɘɜɞɨŰŬɜ ɓɧɟŮɘɞ-ɓɞɟŮɘɞŭɡŰɘəɎ, əŬŰɎ 

ɛɐəɞɠ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ, Ůɜɩ ůŰɘɠ 22/01 00 UTC ɖ ˊɞɟŮɑŬ Űɞɡ ɎɚɚŬɝŮ ŬˊɧŰɞɛŬ ˊɟɞɠ ŰŬ 

ŭɡŰɘəɎ. ɇɏɚɞɠ, Űɘɠ ˊɟɩŰŮɠ ɩɟŮɠ Űɖɠ 22ɖɠ ȽŬɜɞɡŬɟɑɞɡ 2023, Űɞ ůɨůŰɖɛŬ ɏűŰŬůŮ ɔɘŬ ŬəɧɛŬ ɛɘŬ űɞɟɎ 

b

dc

a

ɆɢɐɛŬ 3.2: ȹɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŮ ŰɏůůŮɟɘɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ Ŭűɞɨ ŮɛűɎɜɘůŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ. ɇŬ ɓɏɚɖ ŭŮɑɢɜɞɡɜ əŬŰɎ ˊɟɞůɏɔɔɘůɖ Űɞ əɏɜŰɟɞ Űɞɡ ɢŬɛɖɚɞɨ. Ƀɘ 

ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: a)21/01/2023 15 UTC, b)21/01/2023 18 UTC, c)21/01/2023 21 UTC əŬɘ 

d)22/01/2023 00 UTC. Ʉɖɔɐ: http://212.232.25.232/ng-maps/ 
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ˊɎɜɤ Ŭˊɧ Űɖɜ ȽŰŬɚɘəɐ ɢŮɟůɧɜɖůɞ ůŰɖɜ ŮɡɟɨŰŮɟɖ ́ Ůɟɘɞɢɐ Űɖɠ ˊɧɚɖɠ ȷɜəɧɜŬ ɧˊɞɡ əŬɘ ŭɘŬɚɨɗɖəŮ. 

ȼ ˊɞɟŮɑŬ Űɞɡ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.3.    

ȾɎɜɞɜŰŬɠ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ Giovani Űɖɠ NASA, ˊɞɡ ɞˊŰɘəɞˊɞɘŮɑ Űɘɠ ŭɞɟɡűɞɟɘəɏɠ 

ŮəŰɘɛɐůŮɘɠ ɡŮŰɞɨ IMERG-GPM (Huffman et al., 2023), ɏɔɘɜŮ ɛŮɚɏŰɖ Űɞɡ ŬɗɟɞɘůŰɘəɞɨ ɨɣɞɡɠ 

ɡŮŰɞɨ ˊɞɡ ˊŬɟɞɡůɑŬůŮ Űɞ ůɨůŰɖɛŬ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɝɐɢɗɖůŬɜ ɢɎɟŰŮɠ ˊɞɡ əŬɚɨˊŰɞɡɜ Űɞ ŭɘɎůŰɖɛŬ 

21/01 15.30 UTC ɏɤɠ 22/01 03.30 UTC (ɆɢɐɛŬŰŬ 3.4, 3.5), ɛŮ ɢɟɞɜɘəɧ ɓɐɛŬ 1.5 ɤɟɩɜ, ŭɖɚŬŭɐ 

Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ Űɞ ůɨůŰɖɛŬ ɎɟɢɘůŮ ɜŬ ŮɛűŬɜɑɕŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ ɛɏɢɟɘ 

əŬɘ Űɖ ŭɘɎɚɡůɖ Űɞɡ. ɆɨɛűɤɜŬ ɚɞɘˊɧɜ ɛŮ ŬɡŰɞɨɠ Űɞɡɠ ɢɎɟŰŮɠ Űɞ ɛŮɔŬɚɨŰŮɟɞ ŬɗɟɞɘůŰɘəɧ ɨɣɞɠ 

ɓɟɞɢɐɠ ɐŰŬɜ 24.56 mm əŬɘ ˊŬɟŬŰɖɟɐɗɖəŮ ůŰɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 17.00-18.30 UTC ůŰɘɠ 21/01 

(ɆɢɐɛŬ 3.4 b). ȸɚɏˊɞɜŰŬɠ Űɞɜ ɢɎɟŰɖ ŬɗɟɞɘůŰɘəɐɠ ɓɟɞɢɧˊŰɤůɖɠ ˊɞɡ əŬɚɨˊŰŮɘ ɞɚɧəɚɖɟɖ Űɖ 

ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡ əɡəɚɩɜŬ (ɆɢɐɛŬ 3.6), ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ Űɞ ůɨůŰɖɛŬ ŮɑɢŮ ɛɘəɟɐ ŭɘɎɟəŮɘŬ əŬɘ 

ŮˊɖɟɏŬůŮ ɛɘəɟɐ ɏəŰŬůɖ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ɏɜŰŬůɖ, ůɡɔəɟɘɜɧɛŮɜɞ ɛŮ Űɞɜ ɀŮůɞɔŮɘŬəɧ əɡəɚɩɜŬ 

Qendresa Űɞɡ 2014, ˊɞɡ ůɖɛŮɑɤůŮ ɏɤɠ əŬɘ 43.3 mm/hr ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ óɛŬŰɘɞɨô (ȹɖɛɖŰɟɘɎŭɞɡ, 

ɆɢɐɛŬ 3.3: ȼ ˊɞɟŮɑŬ ˊɞɡ ŬəɞɚɞɨɗɖůŮ Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůŰɘɠ 6ɤɟŮɠ ŮˊɘɢŮɘɟɖůɘŬəɏɠ ŬɜŬɚɨůŮɘɠ Űɞɡ 

ECMWF ˊɟɘɜ əŬɘ Ŭűɞɨ ŮɛűɎɜɘůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ ůŰɘɠ 21/01/23 15 UTC. Ƀ 

ŮɜŰɞˊɘůɛɧɠ Űɤɜ ůɖɛŮɑɤɜ ŮɚɎɢɘůŰɖɠ ɓŬɟɞɛŮŰɟɘəɐɠ ˊɑŮůɖɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ ɖ ˊɟɞɓɞɚɐ Űɞɡɠ 

ůŰɞɜ ˊŬɟŬˊɎɜɤ ɢɎɟŰɖ ɏɔɘɜŮ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ GrADS. 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

 

[25] 

 

2017), Űɞ ůɨůŰɖɛŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɛˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůŰŮɑ ɤɠ ɛɏŰɟɘŬɠ ɏɜŰŬůɖɠ.  Ⱥˊɑůɖɠ, 

Űɘɠ ɩɟŮɠ ˊɞɡ Űɞ ůɨůŰɖɛŬ ɐŰŬɜ ɡˊɧ ŭɘɎɚɡůɖ Űɞ ɨɣɞɠ Űɖɠ ŬɗɟɞɘůŰɘəɐɠ ɓɟɞɢɧˊŰɤůɖɠ ɏűŰŬɜŮ ɛɧɚɘɠ 

ŰŬ 7.3 mm (ɆɢɐɛŬ 3.5, c). 

 

ɆɢɐɛŬ 3.4: ȷɗɟɞɘůŰɘəɧɠ ɡŮŰɧɠ IMERG-GPM ɔɘŬ ŰŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ a)15.30-17.00 UTC, b)17.00-18.30 

UTC, c) 18.30-20.00 UTC əŬɘ d) 20.00-21.30 UTC ůŰɘɠ 21/01/2023. Ʉɖɔɐ: 

https://giovanni.gsfc.nasa.gov/giovanni/ 

a b 

c d 
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ɆɢɐɛŬ 3.5: ȷɗɟɞɘůŰɘəɧɠ ɡŮŰɧɠ IMERG-GPM ɔɘŬ ŰŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ a)21.30-23.00 UTC, b)23.00-00.30 

UTC, c)00.30-02.00UTC əŬɘ d)02.00-03.30 UTC ůŰɘɠ 21/01/2023-22/01/2023. Ʉɖɔɐ: 

https://giovanni.gsfc.nasa.gov/giovanni/ 

 

a b 

c d 
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3.2 ŪŮɟɛɞəɟŬůɑŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ ɟɞɏɠ ɗŮɟɛɧŰɖŰŬɠ 

ɆɨɛűɤɜŬ ɛŮ Űɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ Űɤɜ ɀŮůɞɔŮɘŬəɩɜ əɡəɚɩɜɤɜ, ɏɜŬɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ 

űŬɑɜŮŰŬɘ ɜŬ ˊŬɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ ɏɜŰŬůɖ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡɠ ŮɑɜŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɗɎɚŬůůŬɠ (Sea Surface TemperatureïSST). ɆɡɔəŮəɟɘɛɏɜŬ, ɞɘ Varlas et al. (2023), 

Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ ȽŬɜɞɨ əŬŰɏɚɖɝŬɜ ůŰɞ ůɡɛˊɏɟŬůɛŬ ˊɤɠ Ŭɜ ɖ 

ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɗɎɚŬůůŬɠ ɐŰŬɜ Ŭɡɝɖɛɏɜɖ əŬŰɎ 2ÁC ŰɧŰŮ ɗŬ ŮɑɢŮ ŬɡɝɖɗŮɑ 

ůɖɛŬɜŰɘəɎ ɖ ɏɜŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ. ɀɘŬ ŰɏŰɞɘŬ Ŭɨɝɖůɖ ůŰɖɜ ɗŮɟɛɞəɟŬůɑŬ ɗŬ ŮɑɢŮ ŮˊɘˊŰɩůŮɘɠ 

ůŰɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ, ŬɚɚɎ əŬɘ ůŰɖɜ ˊɞɟŮɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ (Varlas et al., 2023). ɆŮ ˊŬɟɧɛɞɘŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ əŬŰɏɚɖɝŮ əŬɘ ɞ Pytharoulis (2018) Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ 

óQendresaô ˊɞɡ ŮɛűŬɜɑůŰɖəŮ ůŰɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ ůŰɘɠ 7 ɁɞŮɛɓɟɑɞɡ Űɞɡ 2014. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, 

ɖ ɏɜŰŬůɖ əŬɘ ɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɛűɎɜɘɕŮ ɔɟŬɛɛɘəɐ ůɢɏůɖ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ 

ɗŮɟɛɞəɟŬůɑŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɞ Ůɨɟɞɠ ɗŮɟɛɞəɟŬůɘɩɜ (Pytharoulis, 

ɆɢɐɛŬ 3.6: ȷɗɟɞɘůŰɘəɐ ɓɟɞɢɧˊŰɤůɖ ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 21/01 15.00 UTC ï 22/01 03.30 UTC. ȺɑɜŬɘ 

ˊɤɠ ɖ ɓɟɞɢɧˊŰɤůɖ əŬŰɎ ɛɐəɞɠ Űɖɠ ˊɞɟŮɑŬɠ ˊɞɡ ŬəɞɚɞɨɗɖůŮ Űɞ ůɨůŰɖɛŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ. ɂŮɢɤɟɑɕŮɘ Űɞ 

əɏɜŰɟɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŰɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ˊɞɡ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ ŮɝŬɘŰɑŬɠ Űɞɡ ɛŮɔɎɚɞɡ ɨɣɞɡɠ ɓɟɞɢɐɠ 

ˊɞɡ ůɡɔəŮɜŰɟɩɜŮɘ. Ʉɖɔɐ: https://giovanni.gsfc.nasa.gov/giovanni/ 
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2018). ȺˊɘˊɟɧůɗŮŰŬ, əŬɘ ůŮ ůɡɛűɤɜɑŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ, ɞɘ Miglietta et al. (2011) Ŭˊɧ Űɖɜ 

ˊɟɞůɞɛɞɑɤůɖ əɡəɚɤɜɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮɛűŬɜɑůŰɖəŮ ůŰɖɜ ɜɞŰɘɞŬɜŬŰɞɚɘəɐ ȽŰŬɚɑŬ Űɞɜ 

ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2006, ŬɜŬűɏɟɞɡɜ ˊɤɠ ɞ əɡəɚɩɜŬɠ ˊŬɟɞɡůɑŬɕŮ ɛɘəɟɧŰŮɟɖ ɏɜŰŬůɖ əŬɘ Ůɜ ŰɏɚŮɘ 

ɏɢŬɜŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ ɧŰŬɜ ɡˊɐɟɢŮ ɛŮɑɤůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɛŮɔŬɚɨŰŮɟɖ 

Űɤɜ 4ÁC (Miglietta et al., 2011). ɇɏɚɞɠ, ɞɘ Tous əŬɘ Romero (2013), Ŭˊɧ Űɖ ɛŮɚɏŰɖ 12 

ˊŮɟɘˊŰɩůŮɤɜ ɀŮůɞɔŮɘŬəɩɜ əɡəɚɩɜɤɜ ůŰɞ ŭɘɎůŰɖɛŬ 1982-2003, ŬɜŬűɏɟɞɡɜ ˊɩɠ ɔɘŬ Űɞɜ 

ůɢɖɛŬŰɘůɛɧ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɐŰŬɜ ŬˊŬɟŬɑŰɖŰɞ ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ɜŬ 

ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ Űɤɜ 15ÁC, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ 

əŬɗɩɠ ɞɘ ɢŬɛɖɚɧŰŮɟŮɠ ŮˊɘűŬɜŮɘŬəɏɠ ɗŮɟɛɞəɟŬůɑŮɠ ɗɎɚŬůůŬɠ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŬɜ ůŮ 

ɀŮůɞɔŮɘŬəɞɨɠ ȾɡəɚɩɜŮɠ ɐŰŬɜ 14°-17°C (Miglietta et al., 2013). 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, əɎɜɞɜŰŬɠ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ GrADS əŬɘ Űɤɜ ˊɚŮɔɛŬŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɘɠ ŮˊɘɢŮɘɟɖůɘŬəɏɠ ŬɜŬɚɨůŮɘɠ Űɞɡ Integrated Forecast System (IFS) Űɞɡ 

ȺɡɟɤˊŬɥəɞɨ ȾɏɜŰɟɞɡ ɀŮůɞˊɟɧɗŮůɛɤɜ ɄɟɞɔɜɩůŮɤɜ ȾŬɘɟɞɨ, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɢɎɟŰɖɠ ˊɞɡ 

ŬˊŮɘəɞɜɑɕŮɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ɔɘŬ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ 

ɀŮůɞɔŮɑɞɡ (ɆɢɐɛŬ 3.7). ɆɨɛűɤɜŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ 

ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ ɧˊɞɡ Űɞ ůɨůŰɖɛŬ ŬˊɏəŰɖůŮ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ 

ɐŰŬɜ 16Á-18°C, ˊɎɜɤ Ŭˊɧ Űɞ ɧɟɘɞ ˊɞɡ ɏɗŮůŬɜ ɞɘ Tous əŬɘ Romero (2013), ɧɛɤɠ ůŰɖɜ ŮɡɟɨŰŮɟɖ 

ˊŮɟɘɞɢɐ ɖ ɗŮɟɛɞəɟŬůɑŬ əɡɛŬɘɜɧŰŬɜ ůŰɞɡɠ 14Á-16°C. ȺˊɘˊɟɧůɗŮŰŬ, ɖ ɗŮɟɛɞəɟŬůɑŬ ŭɘŬŰɖɟŮɑŰŬɘ ůŮ 

ŬɡŰɎ ŰŬ ŮˊɑˊŮŭŬ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɆŰɞ ɆɢɐɛŬ 3.7 ŭɘŬəɟɑɜŮŰŬɘ ɛɘŬ 

ˊŮɟɘɞɢɐ ůŰɖɜ ɓɞɟŮɘɞŭɡŰɘəɐ ˊɚŮɡɟɎ Űɖɠ ɚŮəɎɜɖɠ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɧˊɞɡ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ 

ɗɎɚŬůůŬɠ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 8Á-12° C. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖɜ Ůɑůɞŭɞ ɔɚɡəɞɨ ɜŮɟɞɨ Ŭˊɧ 

Űɞɜ ˊɞŰŬɛɧ ɄɎŭɞ ˊɞɡ ŮəɓɎɚŮɘ ůŰɖɜ ˊŮɟɘɞɢɐ əŬɘ, ɘŭɘŬɑŰŮɟŬ Űɞɜ ȽŬɜɞɡɎɟɘɞ, ŰŬ ɨŭŬŰŬ ˊɞɡ ɛŮŰŬűɏɟŮɘ 

ɏɢɞɡɜ ůɖɛŬɜŰɘəɐ ɗŮɟɛɞəɟŬůɘŬəɐ ŭɘŬűɞɟɎ ɛŮ ŬɡŰɎ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ (Gaļiĺ et al., 1997). 

ȳɛɤɠ, ŬɡŰɏɠ ɞɘ ɢŬɛɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ ɐŰŬɜ ŮəŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŭɟɎůɖɠ Űɞɡ əɡəɚɩɜŬ. 
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Ƀɘ ɡɣɖɚɏɠ Űɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ɞŭɖɔɞɨɜ ůŮ ŬɡɝɖɛɏɜŮɠ ɟɞɏɠ 

ŬɘůɗɖŰɐɠ əŬɘ ɚŬɜɗɎɜɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ (Noyelle et al., 

2019). ȼ ŬɘůɗɖŰɐ ɗŮɟɛɧŰɖŰŬ ŮɑɜŬɘ ɖ ɛŮŰŬűɞɟɎ ɗŮɟɛɧŰɖŰŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɟɞɠ Űɖɜ 

ŬŰɛɧůűŬɘɟŬɠ ɢɤɟɑɠ ɜŬ ɡˊɎɟɢŮɘ ŬɚɚŬɔɐ űɎůɖɠ. ȷɜŰɑɗŮŰŬ, ɖ ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ ŮɑɜŬɘ ɖ 

ŮɜɏɟɔŮɘŬ ˊɞɡ ŮəɚɨŮŰŬɘ ɧŰŬɜ Űɞ ɜŮɟɧ ɛŮŰŬɓŬɑɜŮɘ Ŭˊɧ ɛɑŬ ŮɜŮɟɔŮɘŬəɎ ɡɣɖɚɧŰŮɟɖ űɎůɖ ůŮ ɛɘŬ 

ɢŬɛɖɚɧŰŮɟɖ (Ŭˊɧ ɡŭɟŬŰɛɧ ůŮ ɡɔɟɧ) ɢɤɟɑɠ ɧɛɤɠ ɜŬ ɛŮŰŬɓɚɖɗŮɑ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ (ɄŬɟŬɜɧɠ-

ȿɘɧɚɘɞɠ, 2016). Ƀɘ Pytharoulis et al. (2000), Ŭˊɧ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɞɡ ɛŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ ůŰɘɠ 

15 ȽŬɜɞɡŬɟɑɞɡ Űɞɡ 1995, əŬŰɏɚɖɝŬɜ ˊɤɠ ɖ ŬɘůɗɖŰɐ əŬɘ ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ ɏɢɞɡɜ Ůɝɑůɞɡ 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞɜ əŬɗɞɟɘůɛɧ Űɖɠ ɏɜŰŬůɖɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ɇɞ ˊŬɟŬˊɎɜɤ ɢŬɟŬəŰɖɟɘůŰɘəɧ 

ɏɟɢŮŰŬɘ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ Űɟɞˊɘəɞɨɠ əɡəɚɩɜŮɠ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ɖ ŮˊɘűŬɜŮɘŬəɐ ɟɞɐ ɚŬɜɗɎɜɞɡůŬɠ 

ɗŮɟɛɧŰɖŰŬɠ ŰɟɞűɞŭɞŰŮɑ Ůɝô ɞɚɞəɚɐɟɞɡ ŰŬ ůɡůŰɐɛŬŰŬ ŬɡŰɎ. ɆŮ ůɡɛűɤɜɑŬ ɛŮ Űɞɡɠ ŰŮɚŮɡŰŬɑɞɡɠ, ɞɘ 

Tous əŬɘ Romero (2013) ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ 12 ˊŮɟɘˊŰɩůŮɤɜ ɛŮůɞɔŮɘŬəɩɜ əɡəɚɩɜɤɜ 

Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 1983-2003, ŬɜŬűɏɟɞɡɜ ˊɤɠ, ůŰŬ ˊŮɟɘůůɧŰŮɟŬ ůɡůŰɐɛŬŰŬ ɞɘ ɟɞɏɠ 

ɆɢɐɛŬ 3.7: ɉɎɟŰɖɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɗɎɚŬůůŬɠ (ÁC) Űɖɜ 21ɖ ȽŬɜɞɡŬɟɑɞɡ 00 UTC.  
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ɗŮɟɛɧŰɖŰŬɠ (ŬɘůɗɖŰɐɠ əŬɘ ɚŬɜɗɎɜɞɡůŬɠ) Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖɜ 

ˊɞɟŮɑŬ Űɞɡɠ.  

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ əɡəɚɤɜɘəɞɨ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮɑɜŬɘ Űɞ ɗɏɛŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊɟɞɔɜɤůŰɘəɎ ˊɚŮɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ Űɞɡ Integrated Forecast System (IFS) ɔɘŬ 

Űɖɜ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɟɞɩɜ ɗŮɟɛɧŰɖŰŬɠ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɞɘ ɢɎɟŰŮɠ (ɆɢɐɛŬ 3.8 & 

ɆɢɐɛŬ 3.9) əŬɚɨˊŰɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ əŬɘ ŬˊŮɘəɞɜɑɕɞɡɜ Űɘɠ ɛɏůŮɠ ɟɞɏɠ 

ɗŮɟɛɧŰɖŰŬɠ ůŮ ŮɝɎɤɟŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. Ƀɘ ŮˊɘűŬɜŮɘŬəɏɠ ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ əŬɘ ŬɘůɗɖŰɐɠ 

ɗŮɟɛɧŰɖŰŬɠ ˊɟɞɓɎɚɚɞɜŰŬɘ ɝŮɢɤɟɘůŰɎ. Ƀɘ ŬɟɜɖŰɘəɏɠ Űɘɛɏɠ ůŰɞɡɠ ɢɎɟŰŮɠ ŭŮɑɢɜɞɡɜ ˊɤɠ ɖ ɟɞɐ ɏɢŮɘ 

əŬŰŮɨɗɡɜůɖ  
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Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ  ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.8 c əŬɘ ɆɢɐɛŬ 3.9 

c, ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɧˊɞɡ Űɞ ůɨůŰɖɛŬ ŮɛűɎɜɘůŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ 

(21/01/2023 12-18 UTC), ɞɘ ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ ɏűŰŬɜŬɜ ůŰŬ 550-600 W/ά  əŬɘ ɖ 

ɆɢɐɛŬ 3.8: ɉɎɟŰŮɠ Űɖɠ ɛɏůɖɠ Ůɘ́űŬɜŮɘŬəɐɠ ɟɞɐɠ ɚŬɜɗɎɜɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ (W/m2) ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ 

ȷŭɟɘŬŰɘəɐɠ ɗɎɚŬůůŬɠ ɔɘŬ ŰŬ ɢɟɞɜɘəŬ ŭɘŬůŰɐɛŬŰŬ a) 00-06 UTC, b) 06-12 UTC, c) 12-18 UTC, d) 18-00 

UTC ůŰɘɠ 21/01/2023 əŬɘ e) 00-06 UTC ůŰɘɠ 22/01/2023. 

c d 

e 
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ŬɘůɗɖŰɐ ůŰŬ 300-400 W/ά . ɄŬɟɧɚɞ ˊɞɡ ɖ ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ ŮɑɜŬɘ ůɢŮŭɧɜ ŭɘˊɚɎůɘŬ Űɖɠ 

ɆɢɐɛŬ 3.9: ɉɎɟŰŮɠ Űɖɠ ɛɏůɖɠ ŮˊɘűŬɜŮɘŬəɐɠ ɟɞɐɠ ŬɘůɗɖŰɐɠ ɗŮɟɛɧŰɖŰŬɠ (W/m2) ɔɘŬ ŰŬ ɢɟɞɜɘəŬ ŭɘŬůŰɐɛŬŰŬ a) 

00-06 UTC, b )06-12 UTC, c) 12-18 UTC, d) 18-00 UTC ůŰɘɠ 21/01/2023 əŬɘ e) 00-06 UTC ůŰɘɠ 22/01/2023. 
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ŬɘůɗɖŰɐ ůŰŬ , ŰŬ ŭɨɞ ɛŮɔɏɗɖ ŮɑɜŬɘ ůɡɔəɟɑůɘɛŬ əŬɗɩɠ ŮɑɜŬɘ ůŰɖɜ ɑŭɘŬ ŰɎɝɖ ɛŮɔɏɗɞɡɠ. ɆɡɜŮˊɩɠ Űɞ 

ůɨůŰɖɛŬ ŮɜɘůɢɨɗɖəŮ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ ˊɖɔɏɠ ŮɜɏɟɔŮɘŬɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ɏŰůɘ ŬəɧɛŬ ɏɜŬ əɞɘɜɧ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ɛŮ Űɞɡɠ ɛŮůɞɔŮɘŬəɞɨɠ əɡəɚɩɜŮɠ. 

3.3 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ əŬɘ ɗŮɟɛɞəɟŬůɑŬ ůŰŬ 500 hPa əŬɘ 850 hPa 

ũŮɤŭɡɜŬɛɘəɧ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŭɡɜŬɛɘəɐ ŮɜɏɟɔŮɘŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ Ŭɜɨɣɤůɖ ɛɘŬɠ ŬɏɟɘŬɠ 

ɛɎɕŬɠ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ɏɤɠ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɡɣɧɛŮŰɟɞ. ȹɘŬɘɟɩɜŰŬɠ Űɞ ɛŮ Űɖɜ 

ŮˊɘŰɎɢɡɜůɖ Űɖɠ ɓŬɟɨŰɖŰŬɠ g, ˊɟɞəɨˊŰŮɘ  Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɛɏŰɟɞ (gpm) ɛŮ Űɞ ɞˊɞɑɞ ŮəűɟɎɕɞɡɛŮ 

Űɞ ɨɣɞɠ ɛɘŬɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ (Minzner et al., 1976). ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɝŮŰɎɕŮŰŬɘ Űɞ 

ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ Űɤɜ ɘůɞɓŬɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ Űɤɜ 500 əŬɘ 850 hPa ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ ˊɞɡ 

ŮɛűŬɜɑůɗɖəŮ Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ.  

ȼ ɘůɞɓŬɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ 500 hPa ɏɢŮɘ ɔŮɜɘəɎ ɛɏůɞ ɨɣɞɠ ůŰŬ 5500 gpm. Ƀɘ ɢɎɟŰŮɠ ˊɞɡ Űɖɜ  

ŬˊŮɘəɞɜɑɕɞɡɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Ŭɡɚɩɜɤɜ (troughs) əŬɘ ɟŬɢɩɜ 

(ridges), əŬɗɩɠ ŮɑɜŬɘ ůɡůŰɐɛŬŰŬ ˊɞɡ ɟɡɗɛɑɕɞɡɜ Űɞɜ əŬɘɟɧ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ (ȾŬɟŬəɩůŰŬɠ, 

2013). ɆŰɞ ɆɢɐɛŬ 3.10 ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ əŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ɘůɞɓŬɟɘəɐɠ 

ŮˊɘűɎɜŮɘŬɠ Űɤɜ 500 hPa, ɔɘŬ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ Ⱥɡɟɩˊɖɠ əŬɘ Űɖɠ ɀŮůɞɔŮɑɞɡ, ŰɟŮɘɠ ɖɛɏɟŮɠ 

ˊɟɘɜ ŮɛűŬɜɑůŮɘ Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɀŮůɞɔŮɘŬəɞɨ əɡəɚɩɜŬ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, 

ůŰɘɠ 18/01/2023 00 UTC ɡˊɎɟɢŮɘ ɐŭɖ ɛɘŬ ŭɘŬŰŬɟŬɢɐ ůŰɖ ɟɞɐ Űɖɠ əɡəɚɞűɞɟɑŬɠ ůŰɖ ɛɏůɖ 

ŰɟɞˊɧůűŬɘɟŬ, ɖ ɞˊɞɑŬ űŰɎɜŮɘ ɛɏɢɟɘ əŬɘ Űɖɜ ŭɡŰɘəɐ ɀŮůɧɔŮɘɞ, ůɡɜɞŭŮɡɧɛŮɜɖ Ŭˊɧ ɣɡɢɟɏɠ ŬɏɟɘŮɠ 

ɛɎɕŮɠ ɛŮ ɗŮɟɛɞəɟŬůɑŬ ˊŮɟɑˊɞɡ -26° C. ɆŰɘɠ 19/01/2023 00 UTC, ɞ ŬɡɚɩɜŬɠ ŮəŰŮɑɜŮŰŬɘ ˊɎɜɤ Ŭˊɧ 

b a

) 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 

 

[34] 

 

 Űɖɜ ȽŰŬɚɘəɐ ɢŮɟůɧɜɖůɞ əŬɘ Űɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ, űŰɎɜɞɜŰŬɠ ůŮ ɨɣɞɠ 5310-5400 gpm əŬɘ 

ɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŬɏɟɘŬɠ ɛɎɕŬɠ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ -34° əŬɘ -36° C. ɆŰɘɠ 20/01/2023 00 UTC, Űɞ 

ůɨůŰɖɛŬ ɛŮŰŬŰɞˊɑůŰɖəŮ ŮɚŬűɟɩɠ ˊɟɞɠ ŰŬ ŬɜŬŰɞɚɘəɎ ůɡɜŮɢɑɕɞɜŰŬɠ ɧɛɤɠ ɜŬ əŬɚɨˊŰŮɘ Űɖɜ ŭɡŰɘəɐ 

ɀŮůɧɔŮɘɞ.   

ɆŰɞ ŭɘɎůŰɖɛŬ Űɤɜ ŭɨɞ ŮˊɧɛŮɜɤɜ ɖɛŮɟɩɜ ɞ əɡɛŬŰɘůɛɧɠ Űɖɠ ɕɤɜɘəɐɠ ɟɞɐɠ ˊɞɡ ŮɑɢŮ ůɢɖɛŬŰɘůŰŮɑ 

ůŰɖ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ ɎɟɢɘůŮ ɜŬ ŬˊɞəɧˊŰŮŰŬɘ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 3.11 ůŰɘɠ 21/01/2023 

00 UTC ɞ ŬɡɚɩɜŬɠ ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɖɜ əŮɜŰɟɘəɐ Ⱥɡɟɩˊɖ əŬɘ Űɖɜ ɇɡɟɟɖɜɘəɐ ɗɎɚŬůůŬ ɧˊɞɡ 

Űɞ ɓɎɗɞɠ Űɞɡ űŰɎɜŮɘ ŰŬ 5340 gpm. ȹɩŭŮəŬ ɩɟŮɠ ŬɟɔɧŰŮɟŬ (21/01/2023 12 UTC) ɞ əɡɛŬŰɘůɛɧɠ 

ɏɢŮɘ ˊɚɏɞɜ ŬˊɞəɞˊŮɑ əŬɘ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɘŬ ɣɡɢɟɐ ɚɑɛɜɖ, ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŬɏɟɘŬɠ ɛɎɕŬɠ 

ˊɎɜɤ Ŭˊɧ Űɖɜ ȾŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ ɜŬ ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ -34Á əŬɘ -36° C. ȷɡŰɐ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ 

Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ɏɢŮɘ ˊŮɟɎůŮɘ ůŰɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ əŬɘ ɖ ˊɑŮůɖ ůŰɞ 

əɏɜŰɟɞ Űɞɡ ɐŰŬɜ 993.5 hPa Ůɜɩ ɞ ɎɜŮɛɞɠ ůŰŬ 10 ɛɏŰɟŬ, ˊŮɟɑˊɞɡ 20.3 m/s (ɆɢɐɛŬ 3.1). ɆŰɘɠ 

22/01/2023 00 UTC Űɞ əɚŮɘůŰɧ ɢŬɛɖɚɧ Űɤɜ ɔŮɤŭɡɜŬɛɘəɩɜ ɡɣɩɜ ɓɟɑůəŮŰŬɘ ůɢŮŭɧɜ Ůɝô ɞɚɞəɚɐɟɞɡ 

ˊɎɜɤ Ŭˊɧ Űɖ ɀŮůɧɔŮɘɞ ɗɎɚŬůůŬ ɛŮ Űɘɠ ɣɡɢɟɏɠ ŬɏɟɘŮɠ ɛɎɕŮɠ ˊɞɡ Űɞ ůɡɜɞŭŮɨɞɡɜ ɜŬ ŮəŰŮɑɜɞɜŰŬɘ 

Ŭˊɧ Űɖ ŭɡŰɘəɐ ˊɚŮɡɟɎ Űɖɠ ɚŮəɎɜɖɠ ɏɤɠ əŬɘ Űɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ. Ƀ ŬɡɚɩɜŬɠ ŮɑɢŮ ɐŭɖ ŬɟɢɑůŮɘ 

ɜŬ ŮɝŬůɗŮɜŮɑ, ɛŮ Űɞ ɔŮɤŭɡɜŬɛɘəɧ Űɞɡ ɨɣɞɠ ɜŬ ŬɡɝɎɜŮŰŬɘ Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ ŬˊɞəɧˊɖəŮ Ŭˊɧ Űɖɜ 

əɡəɚɞűɞɟɑŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɘɠ 22/01/2023 00 UTC ɖ ɘůɞɓŬɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ 500 hPa 

ɆɢɐɛŬ 3.10: ɉɎɟŰŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ (gpm, ɘůɞɦɣŮɑɠ əŬɛˊɨɚŮɠ) əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ 

(°C, ɢɟɤɛŬŰɘəɐ əɚɑɛŬəŬ) Űɖɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 500 hPa. ůŰɘɠ a) 18/01/2023 00 UTC, b) 

19/01/2023 00 UTC əŬɘ c) 20/01/2023 00 UTC. 

c 
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ɓɟɘůəɧŰŬɜ ůŮ ɨɣɞɠ 5370 gpm (ɆɢɐɛŬ 3.11) əŬɘ ůŰɘɠ 23/01/2023 00 UTC ůŰŬ 5400 gpm (ŭŮɜ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ).   

ȼ ɘůɞɓŬɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ 850 hPa ɓɟɑůəŮŰŬɘ ůɡɜɐɗɤɠ ůŮ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 1400-1600 

gpm. Ƀɘ ɢɎɟŰŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ ŬɡŰɐɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ˊŮɟɘɞɢɩɜ ɛŮ ɓɟɞɢɧˊŰɤůɖ ɐ ɢɘɞɜɧˊŰɤůɖ, 

ɗŮɟɛɘəɐɠ ɛŮŰŬűɞɟɎɠ əŬɗɩɠ əŬɘ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ ɛŮŰɩˊɤɜ (ȾŬɟŬəɩůŰŬɠ, 2013).  ɆŰɞ ɆɢɐɛŬ 

3.12, ůŰɘɠ 18/01/2023 00 UTC, ŭɘŬəɟɑɜŮŰŬɘ ɖ Ŭɟɢɘəɐ ŭɘŬŰŬɟŬɢɐ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŮ əŬɘ ůŰɞɜ ɢɎɟŰɖ 

Űɤɜ 500 hPa, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖɜ ŮˊɏəŰŬůɖ Űɞɡ ŬɡɚɩɜŬ ˊɟɞɠ ŰŬ əŬŰɩŰŮɟŬ ůŰɟɩɛŬŰŬ Űɖɠ 

ŬŰɛɧůűŬɘɟŬɠ. ɇɞ ɨɣɞɠ Űɖɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 850 hPa ˊɎɜɤ Ŭˊɧ Űɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɖɠ 

ɆɢɐɛŬ 3.11:  ɉɎɟŰŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ (gpm, ɘůɞɦɣŮɑɠ əŬɛˊɨɚŮɠ) əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ 

(°C, ɢɟɤɛŬŰɘəɐ əɚɑɛŬəŬ) Űɖɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 500 hPa. ůŰɘɠ a) 21/01/2023 00 UTC, b) 

21/01/2023 12 UTC əŬɘ c) 22/01/2023 00 UTC. 

a b 
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ȽŰŬɚɘəɐɠ ɢŮɟůɞɜɐůɞɡ ɏűŰŬɜŮ ŰŬ 1230 gpm. ɀɘŬ ɖɛɏɟŬ ŬɟɔɧŰŮɟŬ (19/01/2023 00 UTC), ɞ 

ŬɡɚɩɜŬɠ ɛŮŰŬəɘɜɐɗɖəŮ ɜɞŰɘɧŰŮɟŬ əŬɘ Űɞ ɨɣɞɠ Űɖɠ ɘůɞɓŬɟɘəɐɠ ɏűŰŬůŮ ŰŬ 1320 gpm ́ Ɏɜɤ Ŭˊɧ Űɖɜ 

ȽŰŬɚɑŬ əŬɘ Űɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ. ɆŰɘɠ 20/01/2023 00 UTC ́ ŬɟŬŰɖɟɞɨɜŰŬɘ ŭɨɞ əɏɜŰɟŬ ɢŬɛɖɚɞɨ 

ɔŮɤŭɡɜŬɛɘəɞɨ (1350 gpm) ůŰɞɜ Ⱦɧɚˊɞ Űɞɡ ȿɏɞɜŰŬ əŬɘ Űɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɖɠ ȷŭɟɘŬŰɘəɐɠ. ȷˊɧ ŰŬ 

ŭɨɞ ŬɡŰɎ əɏɜŰɟŬ ɛɧɜɞ Űɞ ŭŮɨŰŮɟɞ ŭɘŬŰɖɟɐɗɖəŮ əŬɘ ɛŮŰŬŰɞˊɑůŰɖəŮ ɜɧŰɘŬ (ůŰɖ ɁɧŰɘŬ ȽŰŬɚɑŬ) ůŰɘɠ 

21/01/2023 00 UTC. ɇɖɜ ɑŭɘŬ ɢɟɞɜɘəɐ ůŰɘɔɛɐ Űɞ əɏɜŰɟɞ ŮɑɢŮ ɓŬɗɨɜŮɘ ˊŮɟŬɘŰɏɟɤ, űŰɎɜɞɜŰŬɠ ůŮ 

ŮɚɎɢɘůŰɞ ɨɣɞɠ ŰŬ 1290 gpm əŬɘ ŬˊɞŰŮɚɞɨůŮ ˊɚɏɞɜ ɏɜŬ əɚŮɘůŰɧ ůɨůŰɖɛŬ. ɄŬɟɎɚɚɖɚŬ, Űɞ 

ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ ɓɟɘůəɧŰŬɜ ůŰɖɜ ɑŭɘŬ ɗɏůɖ ɛŮ Űɞ ɢŬɛɖɚɧ 

ůŰɖɜ ɘůɞɓŬɟɘəɐ ŮˊɘűɎɜŮɘŬ Űɤɜ 850 hPa. ɆŰɞ ŭɘɎůŰɖɛŬ Űɤɜ ŮˊɧɛŮɜɤɜ 24 ɤɟɩɜ (21/01/2023 12 

UTC, 22/01/2023 00 UTC), Űɞ  ůɨůŰɖɛŬ əɘɜɐɗɖəŮ Ŭˊɧ Űɖ ɜɧŰɘŬ ȽŰŬɚɑŬ əŬŰɎ ɛɐəɞɠ Űɖɠ ȷŭɟɘŬŰɘəɐɠ 

a b 

c d 
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ɗɎɚŬůůŬɠ ɢɎɜɞɜŰŬɠ ůŰŬŭɘŬəɎ ɓɎɗɞɠ. ɇɏɚɞɠ, ůŰɘɠ 23/01/2023 00 UTC Űɞ əɚŮɘůŰɧ ůɨůŰɖɛŬ 

ŭɘŬɚɨɗɖəŮ, ɛŮ Űɞɜ ŬɡɚɩɜŬ ɜŬ ˊŬɟŬɛɏɜŮɘ ˊɎɜɤ Ŭˊɧ Űɖɜ ȷŭɟɘŬŰɘəɐ ɗɎɚŬůůŬ əŬɘ Űɞ ɔŮɤŭɡɜŬɛɘəɧ 

ɨɣɞɠ Űɖɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 850 hPa ɜŬ űŰɎɜŮɘ ůŰŬ 1410 gpm (ŭŮɜ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ 

ɆɢɐɛŬ 3.12). 

3.4 ȹɡɜŬɛɘəɐ ɇɟɞˊɧˊŬɡůɖ  

ȼ ŰɟɞˊɧˊŬɡůɖ ŬˊɞŰŮɚŮɑ Űɞ ɞɟɘŬəɧ ůŰɟɩɛŬ ɛŮŰŬɝɨ Űɖɠ ŰɟɞˊɧůűŬɘɟŬɠ əŬɘ Űɖɜ ɡˊŮɟəŮɑɛŮɜɖɠ 

ůŰɟŬŰɧůűŬɘɟŬɠ. ɇɞ ůŰɟɩɛŬ ŬɡŰɧ ŭŮɜ ŮɑɜŬɘ ůɡɜŮɢɏɠ əŬɘ Űɞ ɨɣɞɠ Űɞɡ ɛŮŰŬɓɎɚɚŮŰŬɘ ɛŮ Űɞ 

ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ, ɏŰůɘ ɖ ŰɟɞˊɧˊŬɡůɖ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ˊɞɚɘəɐ əŬɘ Űɟɞˊɘəɐ (ɆŬɢůŬɛɎɜɞɔɚɞɡ & 

ɀŬəɟɞɔɘɎɜɜɖɠ, 2004). ȼ ŭɖɛɘɞɡɟɔɑŬ ɢŬɟŰɩɜ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ ɨɣɞɠ Űɖɠ ŰɟɞˊɧˊŬɡůɖɠ 

ɓŬůɑɕŮŰŬɘ ůŰɞɜ ŭɡɜŬɛɘəɧ ůŰɟɞɓɘɚɘůɛɧ (Potential Vorticity). Ƀɘ Űɘɛɏɠ Űɞɡ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ 

ůŰɖɜ ŰɟɞˊɧůűŬɘɟŬ ŮɑɜŬɘ ůɡɜɐɗɤɠ ɢŬɛɖɚɏɠ (Ò1 PVU), Ůɜɩ ŬɜŰɑɗŮŰŬ, ůŰɖɜ ůŰɟŬŰɧůűŬɘɟŬ ŮɑɜŬɘ 

ůɢŮŰɘəɎ ɡɣɖɚɏɠ (>2 PVU). Ⱥűɧůɞɜ ɖ ŰɟɞˊɧˊŬɡůɖ ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ ŬɡŰɩɜ Űɤɜ ŭɨɞ ůŰɟɤɛɎŰɤɜ, 

əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɘŬ ŮɜŭɘɎɛŮůɖ Űɘɛɐ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ (1.5-2 PVU). ɆŰɖɜ ˊŬɟɞɨůŬ 

ŮɟɔŬůɑŬ, ɗŮɤɟɐɗɖəŮ ˊɤɠ ɞɘ ŭɨɞ ɛɞɜɎŭŮɠ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ (PV= 2 PVU) ɗŬ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɖɜ ŰɟɞˊɧˊŬɡůɖ ůŮ ůɡɛűɤɜɑŬ ɛŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ɛŮɚɏŰŮɠ (ˊ.ɢ. Pytharoulis 

2018). ȼ ˊŬɟɞɡůɑŬ ŬɜɤɛŬɚɑŬɠ Űɖɠ ŭɡɜŬɛɘəɐɠ ŰɟɞˊɧˊŬɡůɖɠ, ŭɖɚŬŭɐ ɖ ŮɚɎŰŰɤůɖ Űɞɡ ɨɣɞɡɠ Űɖɠ, 

ɆɢɐɛŬ 3.12: ɉɎɟŰŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ (gpm, ɘůɞɦɣŮɑɠ əŬɛˊɨɚŮɠ) əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ 

(°C, ɢɟɤɛŬŰɘəɐ əɚɑɛŬəŬ) Űɖɠ ɘůɞɓŬɟɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɤɜ 850 hPa. ůŰɘɠ a) 18/01/2023 00 UTC, b) 

19/01/2023 00 UTC, c) 20/01/2023 00 UTC, d) 21/01/2023 00 UTC, e) 21/01/2023 12 UTC əŬɘ f) 

22/01/2023 00 UTC. 
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