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¶ ȺɈɉȷɅȽɆɇȽȺɆ 

 

 ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ əɞɛɛɎŰɘ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ůˊɞɡŭɩɜ Űɞɡ 

ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ, Űɖɠ ůɢɞɚɐɠ ŪŮŰɘəɩɜ ȺˊɘůŰɖɛɩɜ, Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ŪŮůůŬɚɞɜɑəɖɠ, ɔɘŬ Űɖɜ ŬˊɧəŰɖůɖ Űɞɡ ˊŰɡɢɑɞɡ ɛɞɡ. ȼ ŮˊɑɓɚŮɣɖ ɏɔɘɜŮ 

Ŭˊɧ Űɞɜ ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ ə. ɄɡɗŬɟɞɨɚɖ ȽɤɎɜɜɖ, Űɞɜ ɞˊɞɑɞ Ůˊɘɗɡɛɩ ɜŬ 

ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɧŰŬŰŬ, Űɧůɞ ɔɘŬ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ůɡɛɓɞɚɐ Űɞɡ, ɧůɞ əŬɘ ɔɘŬ Űɖɜ 

ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŮ. ȼ ˊŬɟɞɡůɑŬ Űɞɡ ɐŰŬɜ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖɜ ŰŮɢɜɘəɐ əŬɘ 

ŮˊɘůŰɖɛɞɜɘəɐ əŬŰɎɟŰɘůɐ ɛɞɡ, əŬɘ ɖ ůɡɜŮɟɔŬůɑŬ ɛŬɕɑ Űɞɡ ɐŰŬɜ ɎɟɘůŰɖ. ɇŬ ŮɨůŰɞɢŬ 

ůɢɧɚɘŬ əŬɘ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ Űɞɡ ɐŰŬɜ əŬɑɟɘŮɠ ɔɘŬ Űɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŮɟɔŬůɑŬɠ, 

ŬɚɚɎ əŬɘ Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ ɔŮɜɘəɧŰŮɟŬ. Ⱥˊɑůɖɠ ŮɡɢŬɟɘůŰɩ ɧɚɞɡɠ Űɞɡɠ əŬɗɖɔɖŰɏɠ Űɞɡ 

ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ ȷ.Ʉ.Ū. əŬɘ ŮɘŭɘəɎ Űɞɡ ɇɞɛɏŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ əŬɘ ȾɚɘɛŬŰɞɚɞɔɑŬɠ 

ɔɘŬ Űɖɜ Ŭűɞůɑɤůɖ ˊɞɡ ŭŮɑɢɜɞɡɜ ůŰɖ ɛŮŰɎŭɞůɖ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖɠ ɔɜɩůɖɠ ůŰɞɡɠ 

űɞɘŰɖŰɏɠ əŬɘ ůŰɖɜ ŮɘůŬɔɤɔɐ Űɞɡɠ ůŰɞɜ əɧůɛɞ Űɤɜ ɗŮŰɘəɩɜ ŮˊɘůŰɖɛɩɜ. 

 ɇɏɚɞɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Ŭˊɧ əŬɟŭɘɎɠ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ əŬɘ ŮɘŭɘəɧŰŮɟŬ 

Űɞɜ ŬŭŮɟűɧ ɛɞɡ ȾɚŮɎɜɗɖ, ɔɘŬ Űɖɜ ůɡɜŮɢɐ ɣɡɢɞɚɞɔɘəɐ əŬɘ ɞɘəɞɜɞɛɘəɐ ůɡɛˊŬɟɎůŰŬůɖ 

ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŬɜ ɩůŰŮ ɜŬ ɞɚɞəɚɖɟɩůɤ Űɘɠ ůˊɞɡŭɏɠ ɛɞɡ ůŰɖɜ ŬɔŬˊɖɛɏɜɖ ɛɞɡ 

Ůɘ́ůŰɐɛɖ. Ⱥɚˊɑɕɤ ɜŬ ŭɘəŬɘɩɜɞɜŰŬɘ əŬɘ ɞɘ ŭɘəɞɑ Űɞɡɠ əɧˊɞɘ, əŬɘ ɜŬ ŮɑɜŬɘ ɓɏɓŬɘɞɘ ɧŰɘ ɛŮ 

ɧɚɖ ŬɡŰɐ Űɖɜ ˊɟɞůűɞɟɎ Űɞɡɠ ɡˊɎɟɢɞɡɜ ɞɘ ɓɎůŮɘɠ ɔɘŬ ŬəɧɛŬ ɛŮɔŬɚɨŰŮɟŮɠ ŮˊɘŰɡɢɑŮɠ. 

  



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

6 
 

Table of Contents 

1. ȺȽɆȷũɋũȼ .......................................................................................................................... 9 

1.1 Ƀɟɘůɛɧɠ ŮəɟɖəŰɘəɐɠ əɡəɚɞɔɏɜŮůɖɠ ........................................................................ 12 

1.2 ũŮɤɔɟŬűɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ŮɛűɎɜɘůɖɠ ɛɘŬɠ ɛŮŰŮɤɟɞɚɞɔɘəɐɠ çɓɧɛɓŬɠè .................. 14 

1.3 ɆɡɜɞˊŰɘəɞɑ əŬɘ ŭɡɜŬɛɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ŮɛűɎɜɘůɖɠ ɛɘŬɠ ɛŮŰŮɤɟɞɚɞɔɘəɐɠ çɓɧɛɓŬɠè16 

1.4 ūɡůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɛŮŰŮɤɟɞɚɞɔɘəɐɠ 

çɓɧɛɓŬɠè ............................................................................................................................. 19 

1.5 ŪŮɤɟɑŮɠ ůɢɖɛŬŰɘůɛɞɨ ŮəɟɖəŰɘəɩɜ əɡəɚɩɜɤɜ ....................................................... 20 

1.6 ɄɟɞɖɔɞɨɛŮɜŮɠ ɄŮɟɘˊŰɩůŮɘɠ .................................................................................... 21 

1.7 ɄɟɞɔɜɤůɘɛɧŰɖŰŬ ŮəɟɖəŰɘəɩɜ əɡəɚɩɜɤɜ ............................................................... 28 

1.8 Ɇəɞˊɧɠ Űɖɠ ȺɟɔŬůɑŬɠ .............................................................................................. 29 

2. ȺɅũȷȿȺȽȷ ȷɁȷȿɈɆȼɆ- ȹȺȹɃɀȺɁȷ ......................................................................... 30 

2.1 ũŮɜɘəɎ ...................................................................................................................... 30 

2.2 ɇɞ ɛɞɜŰɏɚɞ GFS (Global Forecast System) ............................................................ 31 

2.3 ȿɞɔɘůɛɘəɧ GrADS .................................................................................................. 32 

3. ɆɡɜɞˊŰɘəɐ əŬɘ ȹɡɜŬɛɘəɐ ȷɜɎɚɡůɖ ȺˊŮɘůɞŭɑɞɡ 6/2/2012 .................................................. 33 

3.1 Ūɏůɖ ȾɏɜŰɟɞɡ ɉŬɛɖɚɞɨ ......................................................................................... 33 

3.2 ȷɜɎɚɡůɖ ɄɑŮůɖɠ ɀɏůɖɠ ɆŰɎɗɛɖɠ ŪɎɚŬůůŬɠ ........................................................ 35 

3.3 ȺɚɎɢɘůŰɖ ɄɑŮůɖ ɀɏůɖɠ ɆŰɎɗɛɖɠ ŪɎɚŬůůŬɠ .......................................................... 37 

3.4 Ʌɡɗɛɧɠ ȸɎɗɡɜůɖɠ ................................................................................................... 39 

3.5 ȷɜɎɚɡůɖ ȺˊɘűŬɜŮɘŬəɞɨ ȷɜɏɛɞɡ (10m) .................................................................. 41 

3.6 ȷɜɎɚɡůɖ ũŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ əŬɘ ŪŮɟɛɞəɟŬůɑŬɠ ůŰŬ 500 hPa .......................... 43 

3.7 ȷɜɎɚɡůɖ ũŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ əŬɘ ŪŮɟɛɞəɟŬůɑŬɠ ůŰŬ 850 hPa .......................... 45 

3.8 ȷɜɎɚɡůɖ ɆɢŮŰɘəɞɨ ɆŰɟɞɓɘɚɘůɛɞɨ ........................................................................... 47 

3.9 ȷɜɎɚɡůɖ ȴɣɞɡɠ ɇɟɞˊɧˊŬɡůɖɠ .............................................................................. 49 

3.10 ȷɜɎɚɡůɖ ȷŮɟɞɢŮɘɛɎɟɟɞɡ ůŰŬ 300 hPa ................................................................. 51 

4. ɄɟɞɔɜɤůɘɛɧŰɖŰŬ Űɖɠ çȸɧɛɓŬɠè Ŭˊɧ 30/1 Ůɤɠ 6/2 ............................................................ 54 

4.1 Ʉɟɧɔɜɤůɖ Ūɏůɖɠ ȾɏɜŰɟɞɡ ɉŬɛɖɚɞɨ ..................................................................... 54 

4.2 ɆűɎɚɛŬ Ūɏůɖɠ ........................................................................................................ 59 

4.3 Ʉɟɧɔɜɤůɖ ɄɑŮůɖɠ ɀɏůɖɠ ɆŰɎɗɛɖɠ ŪɎɚŬůůŬɠ ...................................................... 63 

4.4 Ʉɟɧɔɜɤůɖ ȺɚɎɢɘůŰɖɠ ɄɑŮůɖɠ ɀɏůɖɠ ɆŰɎɗɛɖɠ ŪɎɚŬůůŬɠ .................................... 68 

4.5 Ʉɟɧɔɜɤůɖ Ʌɡɗɛɞɨ ȸɎɗɡɜůɖɠ ................................................................................. 72 

4.6 Ʉɟɧɔɜɤůɖ ȷŮɟɞɢŮɘɛɎɟɟɞɡ ůŰŬ 300 hPa ................................................................ 77 

4.7 Ʉɟɧɔɜɤůɖ ȷˊɧəɚɘůɖɠ ȷɜɏɛɞɡ ůŰŬ 300 hPa .......................................................... 79 

4.8 Ʉɟɧɔɜɤůɖ ŪŮɟɛɞəɟŬůɑŬɠ əŬɘ ũŮɤŭɡɜŬɛɘəɞɨ ȴɣɞɡɠ 850 hPa .............................. 82 

4.9 Ʉɟɧɔɜɤůɖ ũŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ ȹɡɜŬɛɘəɐɠ ɇɟɞˊɧˊŬɡůɖɠ .................................. 85 

5. ɆɡɛˊŮɟɎůɛŬŰŬ.................................................................................................................... 88 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

7 
 

ɄȺɅȽȿȼɊȼ 

 

ɆŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ ɛŮɚŮŰɎŰŬɘ ɛɑŬ ˊŮɟɑˊŰɤůɖ ŮəɟɖəŰɘəɐɠ əɡəɚɞɔɏɜŮůɖɠ, ɐ 

çɛŮŰŮɤɟɞɚɞɔɘəɐɠ ɓɧɛɓŬɠè, ˊɞɡ ŮɛűŬɜɑůɗɖəŮ ůŰɖɜ ȾŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ Űɞ ūŮɓɟɞɡɎɟɘɞ 

2012 əŬɘ ŮˊɖɟɏŬůŮ Űɖɜ ȺɚɚɎŭŬ, əɎɜɞɜŰŬɠ ɢɟɐůɖ əɡɟɑɤɠ Űɤɜ ŬɜŬɚɨůŮɤɜ əŬɘ 

ˊɟɞɔɜɩůŮɤɜ Űɞɡ ˊŬɔəɧůɛɘɞɡ ŬɟɘɗɛɖŰɘəɞɨ ɛɞɜŰɏɚɞɡ GFS/NCEP. ȼ ŮɚɎɢɘůŰɖ ˊɑŮůɖ Űɞɡ 

əɡəɚɩɜŬ ɓɎɗɡɜŮ ɛŮ ɟɡɗɛɧ ɛŮɔŬɚɨŰŮɟɞ ɐ ɑůɞ Űɞɡ 1 bergeron ɔɘŬ ůɢŮŭɧɜ 24 ɩɟŮɠ əŬɘ 

ɛɏɔɘůŰɖ Űɘɛɐ ŰŬ 2,4 Bergeron ůŰɞ ŭɘɎůŰɖɛŬ 06-12 UTC 6/2/2012. ȼ ŮɚɎɢɘůŰɖ ˊɑŮůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ ɛɞɜŰɏɚɞɡ GFS ɏűŰŬůŮ ŰŬ 981 hPa ůŰɘɠ 18 

UTC 6/2/2012, Ůɜɩ ɖ ŮɚɎɢɘůŰɖ ˊŬɟŬŰɖɟɞɨɛŮɜɖ ˊɑŮůɖ (978,4 hPa) əŬŰŬɔɟɎűɖəŮ ůŰɞ 

ůŰŬɗɛɧ Űɞɡ Ⱥɗɜɘəɞɨ ȷůŰŮɟɞůəɞˊŮɑɞɡ ȷɗɖɜɩɜ ůŰɖ ȻɎəɡɜɗɞ ůŰɘɠ 02:30 UTC 7/2/2012.  

ȼ ɨűŮůɖ ɝŮəɑɜɖůŮ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȿɘɓɨɖɠ, ɏˊŮɘŰŬ ŮɘůɐɚɗŮ ůŰɖ ɀŮůɧɔŮɘɞ ůŰɘɠ 

6/2 00 UTC, ɝŮəɘɜɩɜŰŬɠ Űɖɜ ŮəɟɖəŰɘəɐ Űɖɠ ɓɎɗɡɜůɖ, əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ əɘɜɐɗɖəŮ ůŰɞ 

Ƚɧɜɘɞ ˊɏɚŬɔɞɠ ɧˊɞɡ ůɡɜɏɢɘůŮ ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ ɛɏɢɟɘ Űɘɠ 18 UTC 6/2/2012. ɆŰɖ 

ůɡɜɞˊŰɘəɐ ŬɜɎɚɡůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ, ŬɜŬɚɨɗɖəŬɜ ɓŬůɘəɏɠ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ, 

ɧˊɤɠ ɖ ˊɑŮůɖ ůŰɖ ɀɏůɖ ɆŰɎɗɛɖ ŪɎɚŬůůŬɠ, Űɞ ɨɣɞɠ Űɖɠ ŰɟɞˊɧˊŬɡůɖɠ, Űɞ ɔŮɤŭɡɜŬɛɘəɧ 

ɨɣɞɠ əŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ əŬŰɩŰŮɟɖ əŬɘ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ (850 əŬɘ 500 hPa, 

ŬɜŰɑůŰɞɘɢŬ), ɞ ŮˊɘűŬɜŮɘŬəɧɠ ɎɜŮɛɞɠ, ɖ ɗɏůɖ əŬɘ ɞɘ ŰŬɢɨŰɖŰŮɠ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ, ɏŰůɘ 

ɩůŰŮ ɜŬ ˊŮɟɘɔɟŬűŮɑ Űɞ űŬɘɜɧɛŮɜɞ əŬɘ ɜŬ ŭɘŮɟŮɡɜɖɗɞɨɜ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ɏˊŬɘɝŬɜ ɟɧɚɞ 

ůŰɞ ůɢɖɛŬŰɘůɛɧ Űɞɡ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ.  

ɆŰɖ ůɡɜɏɢŮɘŬ ɛŮɚŮŰɐɗɖəŬɜ ɞɘ ˊɟɞɔɜɩůŮɘɠ Űɞɡ ˊŬɔəɧůɛɘɞɡ ɛɞɜŰɏɚɞɡ GFS ˊɞɡ 

ŬɟɢɘəɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɘɠ 30/1 ɏɤɠ Űɘɠ 5/2. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɛŮɚŮŰɐɗɖəŮ ɖ ɗɏůɖ Űɖɠ 

ɨűŮůɖɠ əŬɘ Űɞ ˊɟɞɔɜɤůŰɘəɧ Űɖɠ ůűɎɚɛŬ, ɖ ˊɑŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ ɗɎɚŬůůŬɠ ɛŮ Űɘɠ 

ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ Űɖɠ əŬɘ Űɞ ɟɡɗɛɧ ɓɎɗɡɜůɐɠ Űɖɠ, ɖ ɗɏůɖ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ əŬɘ ɖ 

Ŭˊɧəɚɘůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ, ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ əŬŰɩŰŮɟɖ 

ŰɟɞˊɧůűŬɘɟŬ əŬɘ Űɞ ɨɣɞɠ Űɖɠ ŭɡɜŬɛɘəɐɠ ŰɟɞˊɧˊŬɡůɖɠ. ũɘŬ ɧɚŮɠ ŬɡŰɏɠ Űɘɠ ˊŬɟŬɛɏŰɟɞɡɠ 

ŬɜŬɚɨɗɖəŮ ˊɩɠ əŬɘ ˊɧůɞ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůɞɡɜ Űɖɜ Ůɝɏɚɘɝɖ Ůɜɧɠ əɡəɚɩɜŬ əŬɘ əŬŰɎ 

ˊɧůɞ ɐŰŬɜ ůɤůŰɏɠ ůŰɘɠ ˊɟɞɓɚɏɣŮɘɠ Űɞɡɠ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ, ůŮ ůɢɏůɖ ɛŮ 

Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS. Ⱥˊɑůɖɠ ɔɑɜŮŰŬɘ ůɨɔəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ, 

Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŮɚɏɔɢŮŰŬɘ ɖ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ˊɟɞɔɜɩůŮɤɜ, Ŭˊô ɧˊɞɡ ˊɟɞəɨˊŰɞɡɜ 

ŮɜŭɘŬűɏɟɞɜŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɘŭɘəɎ ɧůɞɜ ŬűɞɟɎ Űɖ ɢɟɞɜɘəɐ ŬˊɧůŰŬůɖ Űɖɠ ˊɟɧɔɜɤůɖɠ 

ɛŮ Űɖɜ ɖɛɏɟŬ ˊŬɟŬŰɐɟɖůɖɠ.  
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ABSTRACT 

 

In this work, we study a specific case of explosive cyclogenesis, or else a ñmeteo 

bombò, which occurred in the central Mediterranean in February 2012 and influenced 

Greece, mostly by the use of analysis and forecasts of the global numerical weather 

prediction system GFS/NCEP. The minimum mean sea-level pressure of the cyclone 

deepened with a rate bigger than 1 Bergeron for approximately 24 hours and a maximum 

of 2,4 Bergeron between 06-12 UTC 6/2/2012. The minimum pressure of GFS analyses 

was 981 hPa at 18 UTC 6/2/2012, while the minimum observed pressure (978,4 hPa) 

was recorded by National Observatory of Athens at Zakynthos at 02:30 UTC 7/2/2012. 

The cyclone appeared in Libyan territory and entered the Mediterranean sea on 6/2 

00 UTC, starting its explosive deepening. It moved over Ionian Sea where it continued 

its growth until 18 UTC 6/2/2012. In the synoptic analysis of the phenomenon, basic 

meteorological parameters have been analyzed (the mean sea-level pressure, the 

tropopause height, the geopotential height and the temperature in the lower and middle 

troposphere (850 and 500 hPa, respectively), the surface wind, the position and velocity 

of the jet stream), in order to describe the lifecycle of the cyclone and explore the factors 

that took part in the explosive cyclogenesis. 

Furthermore, forecasts of the global GFS model were studied. These were initialized 

from 30/1/12 to 5/2/12 at 12 UTC. Specifically, the location of the cyclone and its error, 

the Mean Sea Level Pressure with its minimum values and deepening rate, the jet 

streamôs position and the divergence it forces to the upper troposphere, the temperature 

in the lower troposphere and the height of the dynamic tropopause were studied. All 

these parameters have been investigated in order to determine their importance in the 

evolution and predictability of the cyclone. 
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ȾȺūȷȿȷȽɃ 1. 

 

1. ȺȽɆȷũɋũȼ 

 

Ƀ əŬɘɟɧɠ ŮɑɜŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ űŬɘɜɞɛɏɜɤɜ, ɧˊɤɠ ɖ ɓɟɞɢɐ, ɖ 

ɢɘɞɜɧˊŰɤůɖ əŬɘ ɞ ɎɜŮɛɞɠ, ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ əŬŰɎůŰŬůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ůŮ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ əŬɘ ɔɘŬ ɏɜŬ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ɇŬ űŬɘɜɧɛŮɜŬ 

əŬɗɞɟɑɕɞɜŰŬɘ, ɛŮŰŬɝɨ Ɏɚɚɤɜ Ŭˊɧ Űɖɜ ˊɑŮůɖ, Űɖɜ ɡɔɟŬůɑŬ əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ. Ƀɘ 

ɛɖɢŬɜɘůɛɞɑ ˊɞɡ əɘɜɞɨɜ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ŬɡŰɏɠ ŮɑɜŬɘ: ɞ ɐɚɘɞɠ ɛŮ Űɖɜ ŮɜɏɟɔŮɘŬ ˊɞɡ ˊŬɟɏɢŮɘ, 

ɖ ɔɖ ɛŮ Űɖ ůɨɜɗŮŰɖ əɑɜɖůɐ Űɖɠ Űɧůɞ ɔɨɟɤ Ŭˊɧ Űɞɜ ŮŬɡŰɧ Űɖɠ ɧůɞ əŬɘ ɔɨɟɤ Ŭˊɧ Űɞɜ ɐɚɘɞ, 

əŬɘ ɖ ŬŰɛɧůűŬɘɟŬ ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɟŮɡůŰɧ. 

Ƀ Ɏɜɗɟɤˊɞɠ Ŭˊɧ ŰŬ ˊɟɩŰŬ ůŰɎŭɘŬ Űɖɠ ɨˊŬɟɝɐɠ Űɞɡ ůŰɖ ɔɖ ɏɛŬɗŮ ɧŰɘ ˊɟɏˊŮɘ ɜŬ 

ůɡɛɓɘɓɎɕŮŰŬɘ ɛŮ Űɖɜ ɘŭɏŬ Űɞɡ əŬɘɟɞɨ əŬɘ ɜŬ Űɞ ɚŬɛɓɎɜŮɘ ˊɎɜŰŬ ɡˊɧɣɘɜ, əŬɗɩɠ Ŭɜ ŭŮɜ 

Űɞ əɎɜŮɘ ɞɘ ůɡɜɏˊŮɘŮɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɞɚɏɗɟɘŮɠ ŬəɧɛŬ əŬɘ ɔɘŬ Űɖɜ ɑŭɘŬ Űɞɡ Űɖ ɕɤɐ. ũɘô 

ŬɡŰɧ əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ ɜɤɟɑɠ ɖ ŬɜɎɔəɖ ɔɘŬ ɛŮɚɏŰɖ əŬɘ ˊɟɧɔɜɤůɖ Űɞɡ əŬɘɟɞɨ əŬɘ 

Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ŬɡŰɞɨ. ɉɤɟɑɠ ɜŬ ɡűɑůŰŬɜŰŬɘ əŬŰŬɔɟŬűɏɠ, ŮɘəɎɕŮŰŬɘ ɧŰɘ ŬəɧɛŬ əŬɘ ɞ 

Homo- Habilis, ˊŮɟɑˊɞɡ ˊɟɘɜ 3,5 Ůə. ɢɟɧɜɘŬ, ŮűŬɟɛɧɕŮɘ ŰɏŰɞɘɞ ůəŮˊŰɘəɧ, Ŭűɞɨ ɔɘŬ ɜŬ 

ŮˊɘɓɘɩůŮɘ ɗŬ ɏˊɟŮˊŮ ɜŬ ŭɘŬɚɏɝŮɘ əŬŰɎɚɚɖɚŮɠ ůŰɘɔɛɏɠ ɔɘŬ əɡɜɐɔɘ, ɐ ɔɘŬ ˊŬɟŬɛɞɜɐ ůŰɖɜ 

ɞɘəɑŬ Űɞɡ (ȿɘɓŬŭɎɠ, 1976). 

Ƀ ȿɘɓŬŭɎɠ (1988) ůŰɖɜ ŮɟɔŬůɑŬ ŬɜŬůəɧˊɖůɐɠ Űɞɡ, ˊŬɟɞɡůɑŬůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ 

ˊɞɡ ŭŮɑɢɜɞɡɜ Űɖ ůɖɛŬůɑŬ Űɞɡ əŬɘɟɞɨ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ůŰɖɜ ŬɟɢŬɑŬ ȺɚɚɎŭŬ ˊŮɟɑ Űɞ 470 ˊ.ɉ., ɞ ȷůəɚɖˊɘɧɠ əŬɘ ɞɘ ɔɘŬŰɟɞɑ Űɞɡ 

ˊɞɡ ɐŰŬɜ ůŮ ŮˊŬűɐ ɛŬɕɑ Űɞɡ, ˊɟɞůˊɎɗɖůŬɜ ˊɟɩŰɞɘ ɜŬ ůɡůɢŮŰɑůɞɡɜ Űɞɜ əŬɘɟɧ ɛŮ Űɖɜ 

ɡɔŮɑŬ Űɤɜ Ŭɜɗɟɩˊɤɜ, ŬůɢɞɚɐɗɖəŬɜ ŭɖɚŬŭɐ ɛŮ Űɞɜ əɚɎŭɞ Űɖɠ ȸɘɞɛŮŰŮɤɟɞɚɞɔɑŬɠ, ɐ 

Ŭɚɚɘɩɠ Űɖɜ ȽŬŰɟɘəɐ ɀŮŰŮɤɟɞɚɞɔɑŬ. ɀɎɚɘůŰŬ ɞ ȷůəɚɖˊɘɧɠ ɏɔɟŬɣŮ əŬɘ ɓɘɓɚɑɞ ɛŮ ŰɑŰɚɞ 

çɄŮɟɑ Ŭɜɏɛɤɜ, ɡŭɎŰɤɜ əŬɘ Űɧˊɤɜè. Ƀ ȷɟɘůŰɞŰɏɚɖɠ ŬůɢɞɚŮɑŰŬɘ Ůˊɑůɖɠ ɛŮ Űɖ ɛŮɚɏŰɖ 

əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ůŰŬ ɏɟɔŬ Űɞɡ çɀŮŰŮɤɟɞɚɞɔɘəɎè, çɄɟɞɓɚɐɛŬŰŬè əŬɘ çɄŮɟɑ 

əɧůɛɞɡ ˊɟɞɠ ȷɚɏɝŬɜŭɟɞɜè, əŬɘ Űɞ ˊŬɟɎŭŮɘɔɛɎ Űɞɡ ŬəɞɚɞɨɗɖůŬɜ ˊɞɚɚɞɑ ůŰɖ ůɡɜɏɢŮɘŬ, 

ɧˊɤɠ əŬɘ ɞ ŪŮɧűɟŬůŰɞɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ ɔɘŬ Űɖ ůɖɛŬůɑŬ Űɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

ŮɑɜŬɘ ɧŰɘ ɧɚɞɘ ɞɘ ˊɟɞɖɔɛɏɜɞɘ ˊɞɚɘŰɘůɛɞɑ ɛɏɢɟɘ ˊŮɟɑˊɞɡ ŰŬ ɓɡɕŬɜŰɘɜɎ ɢɟɧɜɘŬ, ŬˊɏŭɘŭŬɜ 

ɛŮŰŮɤɟɞɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ ůŮ ɗŮɧŰɖŰŮɠ, ɧˊɤɠ ůŰɞ Ůɚɚɖɜɘəɧ ŭɤŭŮəɎɗŮɞ əŬɘ Űɞ ˊɎɜɗŮɞɜ 
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Űɖɠ Ʌɩɛɖɠ. ɆŰɖɜ ŬɟɢŬɑŬ ɘůŰɞɟɑŬ ɛɘŬ ůɖɛŬɜŰɘəɐ ˊŬɟɎɓɚŮɣɖ Űɤɜ əŬɘɟɘəɩɜ ůɡɜɗɖəɩɜ 

ˊɞɡ ɞŭɐɔɖůŮ ůŮ əŬŰŬůŰɟɞűɐ ůɡɜɏɓɖ Űɞ 492 ˊ.ɉ., ɧˊɞɡ ɛŮŰɎ Űɖ ɜɘəɖűɧɟŬ ŮəůŰɟŬŰŮɑŬ 

Űɞɡ Ʉɏɟůɖ ɀŬɟŭɧɜɘɞɡ ůŰɖ ŪɟɎəɖ əŬɘ Űɖ ɀŬəŮŭɞɜɑŬ, ɞ ˊŮɟůɘəɧɠ ůŰɧɚɞɠ ɜŬɡɎɔɖůŮ ůŰɞ 

ɧɟɞɠ ȯɗɤɠ ɚɧɔɤ ŰɟɘəɡɛɑŬɠ. Ⱥˊɑůɖɠ, ɞ ūɑɚɘˊˊɞɠ ɞ ȸô Űɖɠ ɀŬəŮŭɞɜɑŬɠ ɏŭɘɜŮ ɛŮɔɎɚɖ 

ɓŬɟɨŰɖŰŬ ůŰɖɜ Ůˊɘɟɟɞɐ Űɞɡ əŬɘɟɞɨ Ůˊɑ Űɤɜ ůŰɟŬŰɘɤŰɘəɩɜ ŮˊɘɢŮɘɟɐůŮɩɜ Űɞɡ 

(ůŰɟŬŰɖɔɘəɐ ɛŮŰŮɤɟɞɚɞɔɑŬ), əŬɘ ŬˊɞŰŮɚŮɑ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ɚɧɔɞɡɠ ˊɞɡ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ 

Ŭˊɧ ŬɡŰɏɠ ůŰɏűɗɖəŬɜ ɛŮ ŮˊɘŰɡɢɑŬ. ɇɖɜ ŮˊɧɛŮɜɖ űɞɟɎ ˊɞɡ ŭɧɗɖəŮ Űɧůɖ ůɖɛŬůɑŬ ůŰɞɜ 

əŬɘɟɧ ɔɘŬ Űɖ ŭɘŬɛɧɟűɤůɖ Ůɜɧɠ ˊɞɚŮɛɘəɞɨ ˊɚɎɜɞɡ, ɐŰŬɜ ůŰɞɜ ȸô ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ 

(ɄɄ), əŬɘ ŬɡŰɧ ɚɧɔɤ Űɤɜ ɛŮɔɎɚɤɜ ŬˊɞůŰɎůŮɤɜ ˊɞɡ ɏˊɟŮˊŮ ɜŬ ŭɘŬɜɨɞɡɜ əɡɟɑɤɠ ŰŬ 

ˊɚɞɑŬ əŬɘ ŰŬ ŬŮɟɞˊɚɎɜŬ. ɆŮ Ɏɚɚɖ ˊŮɟɑˊŰɤůɖ, ɧŰŬɜ ɞ Ƚɞɨɚɘɞɠ ȾŬɑůŬɟŬɠ ˊɟɞůˊɎɗɖůŮ ɜŬ 

ůŰŮɑɚŮɘ Űɞ ůŰɧɚɞ Űɞɡ ůŰɖ ȸɟŮŰŬɜɑŬ ɩůŰŮ ɜŬ ˊɎɟŮɘ Ůəŭɑəɖůɖ ɔɘŬ Űɖ ɓɞɐɗŮɘŬ Űɤɜ 

ŭŮɨŰŮɟɤɜ ůŰɞɡɠ ũŬɚɎŰŮɠ ˊɞɡ ɏəŬɜŬɜ ůɡɢɜɎ Ůˊɘŭɟɞɛɏɠ, əɘɜŭɨɜŮɡůŮ ˊɞɚɚɏɠ űɞɟɏɠ ɛŮ 

ˊŬɜɤɚŮɗɟɑŬ ˊɟɘɜ əŬɜ űŰɎůŮɘ ůŰɘɠ ŬəŰɏɠ Űɞɡ Ůɢɗɟɞɨ ɚɧɔɤ Űɟɘəɡɛɘɩɜ. ɀɘŬ ŬəɧɛŬ 

ˊŮɟɑˊŰɤůɖ ůŰɟŬŰɘɤŰɘəɐɠ ůɡɜŰɟɘɓɐɠ ŮɝŬɘŰɑŬɠ Űɖɠ ŬɜŮˊŬɟəɞɨɠ ˊɟɧɔɜɤůɖɠ Ůˊɘəɑɜŭɡɜɤɜ 

əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɐŰŬɜ əŬɘ ɖ əŬŰŬɘɔɑŭŬ ˊɞɡ ɏˊɚɖɝŮ Űɞ ɔŬɚɚɘəɧ ůŰɧɚɞ ůŰɖɜ 

ɆŮɓŬůŰɞɨˊɞɚɖ əŬŰɎ Űɞɜ əɟɘɛŬɥəɧ ˊɧɚŮɛɞ ůŰɘɠ 14/11/1854, ɖ ɞˊɞɑŬ ɧɛɤɠ ŬˊɞŰɏɚŮůŮ Űɖɜ 

ŬɘŰɑŬ ˊɞɡ ɧɚŮɠ ɞɘ ɢɩɟŮɠ ɎɟɢɘůŬɜ ɜŬ ɘŭɟɨɞɡɜ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ ɡˊɖɟŮůɑŮɠ ˊɟɞɠ Ŭˊɞűɡɔɐɜ 

ˊŬɟɧɛɞɘɤɜ ɔŮɔɞɜɧŰɤɜ (ȿɘɓŬŭɎɠ, 1976). 

ȼ ɛŮŰŮɤɟɞɚɞɔɑŬ ɔɜɩɟɘůŮ ŬəɧɛŬ ɛŮɔŬɚɨŰŮɟɖ Ŭəɛɐ ůŰɖ ŭɘɎɟəŮɘŬ Űɞɡ ȷô, ŬɚɚɎ 

əɡɟɑɤɠ Űɞɡ ȸô ɄɄ ɚɧɔɤ Űɖɠ ˊɟɞɖɔɛɏɜɖɠ ˊɚɏɞɜ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ Űɤɜ ŰŮɟɎůŰɘɤɜ 

ŬˊɞůŰɎůŮɤɜ ˊɞɡ ɏˊɟŮˊŮ ɜŬ ŭɘŬɜɨůɞɡɜ ɛŮ ŰŬ ŭɘŬɗɏůɘɛŬ ɛɏůŬ (ȿɘɓŬŭɎɠ, 1976). ɀɘŬ Ŭˊɧ 

Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ůŰɘɔɛɏɠ ɐŰŬɜ Űɖ ȹŮɡŰɏɟŬ 5/6/1944 ɧˊɞɡ Űɞ ȷɜɩŰŬŰɞ ɆɡɛɛŬɢɘəɧ 

Ɇɡɛɓɞɨɚɘɞ ɡˊɧ Űɖɜ ˊɟɞŮŭɟɑŬ Űɞɡ ůŰɟŬŰɖɔɞɨ Eisenhower, ŬˊɞűɎůɘůŮ ɛŮŰɎ Ŭˊɧ 

ɔɜɤɛɞŭɧŰɖůɖ Űɞɡ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ ŮˊɘŰŮɚŮɑɞɡ, ɜŬ ɞɟɔŬɜɩůŮɘ Űɖɜ ŬˊɧɓŬůɖ Űɤɜ 

ůɡɛɛɎɢɤɜ ůŰɖ ɁɞɟɛŬɜŭɑŬ ɛŮ ɛŮɔɎɚɞ ɟɑůəɞ, əŬɗɩɠ ɖ ɔɜɤɛɞŭɧŰɖůɖ ŬɜɏűŮɟŮ ɔɘŬ ɛŮɟɘəɏɠ 

ɩɟŮɠ əŬɚɞəŬɘɟɑŬɠ Ůɜ ɛɏůɤ əŬŰŬɘɔɑŭɤɜ əŬɘ ɘůɢɡɟɩɜ Ŭɜɏɛɤɜ. ȼ ŬˊɧűŬůɖ ŬɡŰɐ Ůɚɐűɗɖ 

ɛŮŰŬɝɨ Ɏɚɚɤɜ əŬɘ ɔɘŬŰɑ ɖ ŮɛˊɘůŰɞůɨɜɖ ůŰɘɠ ɏɔəɡɟŮɠ ɔɘŬ Űɖɜ Ůˊɞɢɐ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ 

ɡˊɖɟŮůɑŮɠ Űɤɜ ɆɡɛɛɎɢɤɜ ɐŰŬɜ ɛŮɔɎɚɖ, ŬɚɚɎ əŬɘ ɔɘŬŰɑ ŭŮɜ ɗŬ ɐŰŬɜ Ůɨəɞɚɞ ɜŬ 

ɢɟɞɜɞŰɟɘɓɞɨɜ ˊŮɟɘůůɧŰŮɟɞ, ŭɑɜɞɜŰŬɠ ɢɟɧɜɞ ůŰɘɠ ŭɡɜɎɛŮɘɠ Űɞɡ ȯɝɞɜŬ ɜŬ ŬɜŬůɡɜŰŬɢɗɞɨɜ 

əŬɘ ɜŬ ŬɜŰŮˊɘŰŮɗɞɨɜ (ȾɡɟɘŬɕɧˊɞɡɚɞɠ, 1988). 

ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ Űɘɠ ˊɞɚŮɛɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ, ɞ əŬɘɟɧɠ ɢɟŮɘɎɕŮŰŬɘ əŬɘ ɔɘŬ Űɘɠ 

əŬɗɖɛŮɟɘɜɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɧˊɤɠ ɔɘŬ Űɘɠ ˊŮɟɘɧŭɞɡɠ ˊɚɖɛɛɨɟŬɠ Űɞɡ ɁŮɑɚɞɡ Ŭˊɧ ŰŬ 
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ŬɟɢŬɑŬ ɢɟɧɜɘŬ, ɩůŰŮ ɞɘ Ɏɜɗɟɤˊɞɘ ɜŬ ɚɎɓɞɡɜ ŰŬ ɛɏŰɟŬ Űɞɡɠ, ŬɚɚɎ əŬɘ ɜŬ ɟɡɗɛɑůɞɡɜ Űɖ 

ůɞŭŮɘɎ Űɞɡɠ Ŭˊɧ ŰŬ ˊŬɟŬəŮɑɛŮɜŬ ɢɤɟɎűɘŬ. 

Ⱥˊɑůɖɠ ŭɘŬɢɟɞɜɘəɐ ɢɟɐůɖ Űɞɡ əŬɘɟɞɨ ɔɑɜŮŰŬɘ ůŰɘɠ ɛŮŰŬűɞɟɏɠ əŬɘ ůŰɘɠ ɡˊŬɑɗɟɘŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɞɘ ɞˊɞɑŮɠ ˊɟɏˊŮɘ ɜŬ ɟɡɗɛɑɕɞɜŰŬɘ ŬɜɎɚɞɔŬ ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ ŬůűɎɚŮɘŬ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŮɛˊŮɘɟɑŬ. Ʉɞɚɨ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ Ůˊɑůɖɠ ɖ ˊɟɧɔɜɤůɖ Űɤɜ 

Ůˊɘəɑɜŭɡɜɤɜ űŬɘɜɞɛɏɜɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ Ůəŭɖɚɤɗɞɨɜ əŬɘ ɜŬ ŬˊŮɘɚɐůɞɡɜ Űɖ ůɤɛŬŰɘəɐ 

ŬəŮɟŬɘɧŰɖŰŬ Űɤɜ Ŭɜɗɟɩˊɤɜ.  
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1.1 ɃɅȽɆɀɃɆ ȺȾɅȼȾɇȽȾȼɆ ȾɈȾȿɃũȺɁȺɆȼɆ 

 

ɀŮŰŮɤɟɞɚɞɔɘəɎ, əɎɗŮ ˊŮɟɘɞɢɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ˊɑŮůɖ ˊɞɡ ɏɢŮɘ ůŮ ůɢɏůɖ ɛŮ 

Űɘɠ ɔŮɘŰɞɜɘəɏɠ Űɖɠ. ȳŰŬɜ ɖ ˊɑŮůɖ ɛŮɘɩɜŮŰŬɘ Ŭˊɧ Űɖɜ ˊŮɟɘűɏɟŮɘŬ ˊɟɞɠ Űɞ əɏɜŰɟɞ Ůɜɧɠ 

ɞɟɔŬɜɤɛɏɜɞɡ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ, ŰɧŰŮ ůɢɖɛŬŰɑɕŮŰŬɘ ɏɜŬ ɓŬɟɞɛŮŰɟɘəɧ 

ɢŬɛɖɚɧ. ɆŮ ŬɡŰɧ, ɞɘ ɎɜŮɛɞɘ əɘɜɞɨɜŰŬɘ ɛŮ ŬɜŰɑɗŮŰɖ əŬŰŮɨɗɡɜůɖ Ŭˊɧ Űɞɡɠ ŭŮɑəŰŮɠ Űɞɡ 

ɟɞɚɞɔɘɞɨ ɔɘŬ Űɞ ɓɧɟŮɘɞ ɖɛɘůűŬɑɟɘɞ, ɚɧɔɤ Űɖɠ ŭɨɜŬɛɖɠ Coriolis, ůɡɔəɚɑɜɞɜŰŬɠ ˊɟɞɠ Űɞ 

əɏɜŰɟɞ Űɞɡ. ɀŮ Űɞɜ ɧɟɞ ŮəɟɖəŰɘəɧ əɡəɚɩɜŬ ŮɜɜɞɞɨɛŮ Űɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ůŰɞ 

ɞˊɞɑɞ ŮɜŰɧɠ Ůɜɧɠ 24ɩɟɞɡ, ɔɘŬ Űɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ Űɤɜ 60ɞ Ɂ, ɖ əŮɜŰɟɘəɐ ˊɑŮůɖ ůŰɞ 

ŮˊɑˊŮŭɞ Űɖɠ ɛɏůɖɠ ůŰɎɗɛɖɠ ɗɎɚŬůůŬɠ ŮɚŬŰŰɩɜŮŰŬɘ əŬŰɎ 24 hPa, ɐ 1  ɐ Ŭɚɚɘɩɠ 1 

Bergeron. (Sanders and Gyakum 1980). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɟɎůɖɠ Űɤɜ ŮəɟɖəŰɘəɩɜ 

əɡəɚɩɜɤɜ ŮɑɜŬɘ ɖ ɏɜŰɞɜɖ ɓɟɞɢɧˊŰɤůɖ, ɘůɢɡɟɞɑ ɎɜŮɛɞɘ, ɢɘɞɜɞɗɨŮɚɚŮɠ əɚˊ. (ůɢɐɛŬ 1-1, 

1-2).  

ȳɛɤɠ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ŭŮɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ˊŬɟɞɡůɑŬ ɧɚɤɜ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬɡŰɩɜ, ɞˊɧŰŮ ɞ ɧɟɞɠ ŮəɟɖəŰɘəɧɠ əɡəɚɩɜŬɠ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖɜ 

ŬˊɧŰɞɛɖ ŮɚɎŰŰɤůɖ Űɖɠ ˊɑŮůɖɠ Űɞɡ ɢŬɛɖɚɞɨ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɔŮɤɔɟŬűɘəɧ Űɖɠ ˊɚɎŰɞɠ. ũɘŬ 

Űɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ ű, ŬɡŰɐ ɖ ŮɚɎŰŰɤůɖ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ςτ  ɔɘŬ 24 ɩɟŮɠ. ȷɡŰɧɠ 

ɞ ɞɟɘůɛɧɠ ɧɛɤɠ ɢŬɟŬəŰɖɟɑůŰɖəŮ Ŭˊɧ ˊɞɚɚɞɨɠ ŬɡůŰɖɟɧɠ əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝŮɘ 

ŬˊɧŰɞɛɖ ɓɎɗɡɜůɖ Űɖɠ ˊɑŮůɖɠ Ůɜɧɠ ɢŬɛɖɚɞɨ, ɔɘŬ ɛɘəɟɧŰŮɟɖ ŭɘɎɟəŮɘŬ Ŭˊɧ Űɘɠ 24 ɩɟŮɠ. 

ɇɏŰɞɘŬ ˊŮɟɑˊŰɤůɖ ɛˊɞɟŮɑ ɜŬ ůɡɛɓŮɑ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɖ ɔŮɤɔɟŬűɑŬ ŭŮɜ ŮˊɘŰɟɏˊŮɘ Űɖɜ 

ˊɚɐɟɖ ŬɜɎˊŰɡɝɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ŮəɟɖəŰɘəɞɨ 

əɡəɚɩɜŬ, ɧˊɤɠ ɖ ɀŮůɧɔŮɘɞɠ. Ʉɞɚɚɞɑ ŮəɟɖəŰɘəɞɑ əɡəɚɩɜŮɠ ɛˊɞɟɞɨɜ ɜŬ Ůəŭɖɚɤɗɞɨɜ 

ŬəɧɛŬ əŬɘ ŮɜŰɧɠ 12 ɤɟɩɜ ůɨɛűɤɜŬ ɛŮ ɏɟŮɡɜŮɠ Űɤɜ Gyakum and Barker, 1988; 

Kouroutzoglou et al., 2011; Maheras et al., 2001; Roebber, 1984; Rogers and Bosart, 

1986; Sanders and Gyakum, 1980; Kouroutzoglou et al. (2011). 

ɀŮ ɓɎůɖ Űɞɡɠ Pettersen and Smebye (1971), ɞɘ əɡəɚɞɔŮɜɏůŮɘɠ ɢɤɟɑɕɞɜŰŬɘ ůŰɘɠ 

əŬŰɖɔɞɟɑŮɠ Űɨˊɞɡ ȷ əŬɘ Űɨˊɞɡ ȸ. ɆŰɖɜ əŬŰɖɔɞɟɑŬ ȷ ɖ ɨűŮůɖ ůŰɖ ɛɏůɖ ůŰɎɗɛɖ 

ɗɎɚŬůůŬɠ ŮɜɘůɢɨŮŰŬɘ ɚɧɔɤ ɗŮɟɛɘəɐɠ ɛŮŰŬűɞɟɎɠ, ɖ əɡəɚɞɔɏɜŮůɖ ɝŮəɘɜɎ Ŭˊɧ ɢŬɛɖɚɎ Ůɜɩ 

Ůˊɑůɖɠ ŬɟɢɘəɎ ŭŮɜ ɡˊɎɟɢŮɘ ŬɜɩŰŮɟɞɠ ŬɡɚɩɜŬɠ. ũɘŬ Űɖɜ əŬŰɖɔɞɟɑŬ ȸ, ɡˊɎɟɢŮɘ ɐŭɖ ůŰɖɜ 

ŬɜɩŰŮɟɖ ŬŰɛɧůűŬɘɟŬ ůɖɛŬɜŰɘəɐ ɞɟɘɕɧɜŰɘŬ ɛŮŰŬűɞɟɎ ůŰɟɞɓɘɚɘůɛɞɨ. Ⱥˊɑůɖɠ ɡˊɎɟɢŮɘ 

əŬɘ ɞ ɛɘəŰɧɠ Űɨˊɞɠ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ əɡəɚɞɔɏɜŮůɖɠ ˊɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖ ɀŮůɧɔŮɘɞ (ɧˊɤɠ ůŰɞ ůɢɐɛŬ 1-3), əŬɘ ɏɢɞɡɜ ɧɚŬ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 
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Űɞɡ Űɨˊɞɡ ȸ, ŮəŰɧɠ Űɞɡ ɧŰɘ ɖ ɓŬɟɞəɚɘɜɘəɧŰɖŰŬ ůŰŬ əŬŰɩŰŮɟŬ ůŰɟɩɛŬŰŬ ŮɑɜŬɘ ŬɟɢɘəɎ 

Ŭɡɝɖɛɏɜɖ (ɄɡɗŬɟɞɨɚɖɠ 2010). 

 

 

        

ɆɢɐɛŬ 1-2 ȺəɟɖəŰɘəɧɠ əɡəɚɩɜŬɠ ůŰɘɠ  

22/1/2004 12 UTC ˊɎɜɤ Ŭˊɧ Űɖ  

ɀŮůɧɔŮɘɞ, ŮɘəɧɜŬ Ŭˊɧ UKMO (ˊɖɔɐ:  

ɄɡɗŬɟɞɨɚɖɠ 2018) 

  

 

 

ɆɢɐɛŬ 1-3 ȺəɟɖəŰɘəɧɠ əɡəɚɩɜŬɠ ˊɎɜɤ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ ůŰɘɠ 22/1/2004 12 UTC, ŮɘəɧɜŬ Ŭˊɧ 

ŭɞɟɡűɧɟɞ Meteosat IR (ˊɖɔɐ: ɄɡɗŬɟɞɨɚɖɠ 2018) 

  

ʅ˔ʺ˃ʰ 1-1 ɳˁˊʹˁˍʽˁˈˌ ˁˎˁ˂˗˄ʰˌ 
ˋˍʽˌ нмκмκнллп мн ¦¢/ ˉʱ˄˖ ʰˉˈ ˍʹ 
ɾʶˋˈʴʶʽˇΣ ʶʽˁ ˈ˄ʰ ʰˉˈ UKMO όˉʹʴʺΥ 
ʃˎʻʰˊˇˏ˂ʹˌ нлмуύ 
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1.2 ũȺɋũɅȷūȽȾɃȽ ɄȷɅȷũɃɁɇȺɆ ȺɀūȷɁȽɆȼɆ ɀȽȷɆ 

ɀȺɇȺɋɅɃȿɃũȽȾȼɆ çȸɃɀȸȷɆè 

 

ȼ ɛŮŰŮɤɟɞɚɞɔɘəɐ çɓɧɛɓŬè ŮɑɜŬɘ űŬɘɜɧɛŮɜɞ ˊɞɡ ůɡɛɓŬɑɜŮɘ ůɡɜɐɗɤɠ ůŮ ɗŬɚɎůůɘɞ 

ˊŮɟɘɓɎɚɚɞɜ əŬŰɎ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ əŬɘ ůŮ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ Ɏɜɤ Űɤɜ 30ɞ. Ƀɘ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ űŬɑɜŮŰŬɘ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ ŭɡŰɘəɧ ȷŰɚŬɜŰɘəɧ əŬɘ Űɞɜ 

Ⱥɘɟɖɜɘəɧ ɤəŮŬɜɧ ɧˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɡɠ Sanders and Gyakum (1980). Ⱥˊɑůɖɠ, ɧˊɤɠ 

ɡˊɞůŰɖɟɑɕɞɡɜ ɞɘ Lim and Simmonds (2002), ɞɘ çɓɧɛɓŮɠè ŮɑɜŬɘ ˊɞɚɨ ůɡɢɜɏɠ ůŮ ɧɚɞ Űɞɜ 

ˊɚŬɜɐŰɖ, ŬɚɚɎ ůɡɔəɟɘŰɘəɎ, Űɞ ɓɧɟŮɘɞ ɖɛɘůűŬɑɟɘɞ ŮɛűŬɜɑɕŮɘ ˊŮɟɘůůɧŰŮɟŮɠ, əɡɟɑɤɠ ɚɧɔɤ 

Űɖɠ əŬŰŬɜɞɛɐɠ ɝɖɟɎɠ- ɗɎɚŬůůŬɠ, ˊɎɜŰŬ ɛŮ Űɖɜ ŮˊɘűɨɚŬɝɖ Űɖɠ ŬˊŬɟŬɑŰɖŰŮɠ ˊŬɟɞɡůɑŬɠ 

ɞɟɔɎɜɤɜ ɛɏŰɟɖůɖɠ ůŮ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ ˊŮɟɘɞɢɏɠ Űɖɠ ɔɖɠ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ɞɟɗɐ ɖ 

ůɨɔəɟɘůɖ. ȰˊŮɘŰŬ Ŭˊɧ ɏɟŮɡɜŬ Ŭˊɧ Űɞɡɠ Yoshida and Asuma (2004), ŭɘŬˊɘůŰɩɗɖəŮ ɧŰɘ 

ŬɜŮɝŬɟŰɐŰɤɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ çɓɧɛɓŬɠè, ŭɖɚŬŭɐ ŮɑŰŮ ˊɎɜɤ Ŭˊɧ 

ɝɖɟɎ, ŮɑŰŮ ˊɎɜɤ Ŭˊɧ ɗɎɚŬůůŬ, ɖ ɏɝŬɟůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ɔɑɜŮŰŬɘ ˊɎɜŰŬ ˊɎɜɤ Ŭˊɧ 

ɤəŮŬɜɧ ɔɘŬ ˊɚɎŰɖ ˊɎɜɤ Ŭˊɧ 35ɞ Ɂ. Ⱥˊɑůɖɠ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ 

ŰɏŰɞɘɞɡ űŬɘɜɞɛɏɜɞɡ ˊŬɑɕŮɘ əŬɘ ɖ ɔŮɤɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ˊɟɩŰɞ 

ɟɧɚɞ ˊŬɑɕŮɘ ɖ ɨˊŬɟɝɖ ɤəŮŬɜɞɨ ï ɝɖɟɎɠ, əŬɗɩɠ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ Ŭˊɧ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ, ŮɛűŬɜɑɕŮŰŬɘ ɤɠ əŬɗɞɟɘůŰɘəɐ ˊŬɟɎɛŮŰɟɞɠ ůŮ ɧɚŮɠ ůɢŮŭɧɜ əɎɗŮ űɞɟɎ. ȷɡŰɧ 

ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɟɘɓɐ ɚɧɔɤ ŰɟŬɢɨŰɖŰŬɠ, ŬɚɚɎ əŬɘ ɛŮɔɎɚɖɠ 

ɗŮɟɛɞɓŬɗɛɑŭŬɠ əŬŰɎ ɛɐəɞɠ Űɤɜ ŬəŰɩɜ Űɞ ɢŮɘɛɩɜŬ (Cohen 1996). ɆɨɛűɤɜŬ ɛŮ 

ˊɟɞůɞɛɞɘɩůŮɘɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŬɜɎˊŰɡɝɖɠ Ůɜɧɠ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ (Katsafados 

et. al. 2010), ɧˊɞɡ ɖ əŬŰɎůŰŬůɖ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ˊɎɜɤ Ŭˊɧ Űɖɜ ɝɖɟɎ ŬɜŰɘəŬŰŬůŰɎɗɖəŮ 

ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ůɡɜɗɐəŮɠ ŬɡŰɩɜ ˊɎɜɤ Ŭˊɧ Űɖ ɗɎɚŬůůŬ, űɎɜɖəŮ ɧŰɘ ɡˊɐɟɝŬɜ ŭɘŬűɞɟɏɠ 

ůŰɖ ɟɞɐ ɗŮɟɛɧŰɖŰŬɠ, ɧɛɤɠ ɞɘ əŮɜŰɟɘəɏɠ ˊɘɏůŮɘɠ ŭŮɜ ɎɚɚŬɝŬɜ. ɆɖɛŬɜŰɘəɧ ɟɧɚɞ ˊŬɑɕŮɘ 

Ůˊɑůɖɠ əŬɘ ɖ ɞɟɞɔɟŬűɑŬ, əŬɗɩɠ ɞ ɞɟŮɘɜɧɠ ɧɔəɞɠ ɛˊɞɟŮɑ ɜŬ ŮɛˊɞŭɑɕŮɘ Űɖ ɛŮŰŬűɞɟɎ Űɞɡ 

ŬɏɟŬ əŬɘ ŮɡɜɞŮɑ Űɖɜ əɡəɚɞɔɏɜŮůɖ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ əŬŰŬɘɔɑŭɤɜ. ũɘŬ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ 

ɛɘŬ əŬŰŬɘɔɑŭŬ, ɞ ŬɏɟŬɠ ɢɟŮɘɎɕŮŰŬɘ ɡɔɟŬůɑŬ Űɖɜ ɞˊɞɑŬ ɓɟɑůəŮɘ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ, əŬɘ 

ɏɜŬɜ ŬɜɡɣɤŰɘəɧ ɛɖɢŬɜɘůɛɧ, ɧˊɤɠ ˊɢ. ɏɜŬ ɓɞɡɜɧ. ȳŰŬɜ ɞ ŬɏɟŬɠ əɘɜŮɑŰŬɘ ˊɎɜɤ Ŭˊɧ Űɖ 

ɗɎɚŬůůŬ əŬɘ əŬŰɎ ůɡɜɗɐəɖ Ŭˊɧ Űɖɜ ɝɖɟɎ, ŮɛˊɚɞɡŰɑɕŮŰŬɘ ɛŮ ɡŭɟŬŰɛɞɨɠ. ȾŬɗɩɠ ɧɛɤɠ 

ɛŮŰŬəɘɜŮɑŰŬɘ, ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűŮɟɗŮɑ ˊɟɞɠ Űɖɜ ŮˊɘŰɟŮˊɧɛŮɜɖ əŬŰŮɨɗɡɜůɖ ˊɞɡ ůɡɜɐɗɤɠ 

ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ (ɝɖɟɎ- ɗɎɚŬůůŬ ɐ ŬɜŰɑůŰɟɞűŬ), ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ɡˊɎɟɢŮɘ ŬůŰɎɗŮɘŬ ɚɧɔɤ ɗŮɟɛɞəɟŬůɘŬəɩɜ ŭɘŬűɞɟɩɜ. ȺəŮɑ Ŭɜ ůɡɜŬɜŰɐůŮɘ ɏɜŬ ɓɞɡɜɧ ˊɞɡ 

ɗŬ Űɞ ɤɗɐůŮɘ ˊɟɞɠ ŰŬ ˊɎɜɤ, ŰɧŰŮ ɗŬ ɓɟŮɗŮɑ ɖ ŭɑɞŭɞɠ ɜŬ ŭɘɞɢŮŰŮɨůŮɘ Űɖɜ ŮɜɏɟɔŮɘɎ Űɞɡ ɛŮ 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

15 
 

Űɖɜ əŬŰŬɘɔɑŭŬ. ȰɜŬɠ ŬəɧɛŬ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŮɛűɎɜɘůɖ ŮəɟɖəŰɘəɩɜ 

əɡəɚɩɜɤɜ ŮɑɜŬɘ ŰŬ ɗŬɚɎůůɘŬ ɟŮɨɛŬŰŬ (ˊɢ ɅŮɨɛŬ Űɞɡ Ⱦɧɚˊɞɡ), əŬɘ ŬɡŰɧ ɔɘŬŰɑ ŰŬ 

ɟŮɨɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰŬűɏɟɞɡɜ ɗŮɟɛɧŰŮɟŬ ɜŮɟɎ ůŮ ɣɡɢɟɏɠ ˊŮɟɘɞɢɏɠ ˊɟɞəŬɚɩɜŰŬɠ 

ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ əŬɘ ŬɘůɗɖŰɐɠ ɗŮɟɛɧŰɖŰŬɠ, ŮɡɜɞɩɜŰŬɠ Űɖɜ Ůəŭɐɚɤůɖ ŬůŰɎɗŮɘŬɠ. 
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1.3 ɆɈɁɃɄɇȽȾɃȽ ȾȷȽ ȹɈɁȷɀȽȾɃȽ ɄȷɅȷũɃɁɇȺɆ ȺɀūȷɁȽɆȼɆ ɀȽȷɆ 

ɀȺɇȺɋɅɃȿɃũȽȾȼɆ çȸɃɀȸȷɆè 

 

ȺəŰɧɠ Ŭˊɧ ŰŬ ɔŮɤɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ 

çɓɧɛɓŬɠè, ɡˊɎɟɢɞɡɜ əŬɘ ŭɡɜŬɛɘəɏɠ əŬɘ ůɡɜɞˊŰɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ɓɞɖɗɞɨɜ Ůˊɑůɖɠ. ɀɑŬ 

Ŭˊɧ ŬɡŰɏɠ ŮɑɜŬɘ ɖ ɓŬɟɞəɚɘɜɘəɧŰɖŰŬ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ ˊɟɞɦˊɧɗŮůɖ, əŬɘ ŬɡŰɧ 

ɔɘŬŰɑ ŰɏŰɞɘŮɠ ˊŮɟɘɞɢɏɠ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŭɘŬŰɐɟɖůɖ ɓŬɟɞɛŮŰɟɘəɩɜ 

ɢŬɛɖɚɩɜ (Roebber (1984); Gyakum (1983b)). ȷɡŰɧ ŮˊɘɓŮɓŬɘɩɗɖəŮ əŬɘ Ŭˊɧ Űɞɡɠ Rogers 

and Bosart (1986) ɔɘŬ ɤəŮɎɜɘŮɠ ɡűɏůŮɘɠ.  

ȼ Ůˊɘɟɟɞɐ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ ŮɑɜŬɘ ɛŮɔɎɚɖ, əŬɗɩɠ ŮɜɘůɢɨŮɘ ůɖɛŬɜŰɘəɎ ŰŬ 

űŬɘɜɧɛŮɜŬ ɓɟɞɢɧˊŰɤůɖɠ, əŬɘ ɛŮ əŬŰɎɚɚɖɚɖ ŰɞˊɞɗŮůɑŬ Űɞɡ ɡˊɞŰɟɞˊɘəɞɨ ůŮ ůɢɏůɖ ɛŮ 

Űɞɜ ˊɞɚɘəɧ, ɔɑɜɞɜŰŬɘ ˊɘɞ ɏɜŰɞɜŮɠ Ŭɜɞŭɘəɏɠ əɘɜɐůŮɘɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮɛűɎɜɘůɖ 

ŬəɟŬɑɤɜ űŬɘɜɞɛɏɜɤɜ əŬɘ ŮəɟɖəŰɘəɐɠ əɡəɚɞɔɏɜŮůɖɠ. Ƀ ɀˊɟɑəŬɠ (2006) ɡˊɞůŰɐɟɘɝŮ ɧŰɘ 

ɧŰŬɜ ŰŬ ɛɏɔɘůŰŬ Űɞɡ ɡˊɞŰɟɞˊɘəɞɨ ŬŮɟɞɢŮɘɛɎɟɟɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ əŬŰɎɚɚɖɚɖ ɗɏůɖ ɛŮ Űɞ 

ɛɏɔɘůŰɞ Űɞɡ ˊɞɚɘəɞɨ ŬŮɟɞɢŮɘɛɎɟɟɞɡ, ŰɧŰŮ ŮɡɜɞŮɑŰŬɘ ɖ ŮəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ. Ⱥˊɑůɖɠ 

ɖ ŬɜŬŭɑˊɚɤůɖ Űɖɠ ŰɟɞˊɧˊŬɡůɖɠ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ, əŬɗɩɠ ɛŬɕɑ ɛŮ Űɞɜ 

ŬŮɟɞɢŮɑɛŬɟɟɞ ɛˊɞɟɞɨɜ ɜŬ Ůɡɜɞɐůɞɡɜ Űɖɜ ŮɛűɎɜɘůɖ ɛɘŬɠ çɓɧɛɓŬɠè. 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Lim and Simmonds (2002), ɞɘ çɓɧɛɓŮɠè 

ŮɑɜŬɘ əŬŰɎ 45-50% ɔɟɖɔɞɟɧŰŮɟŮɠ , ůŮ ůɢɏůɖ ɛŮ Űɘɠ ůɡɜɐɗŮɘɠ ɡűɏůŮɘɠ əŬɘ ɔɘŬ ŰŬ ŭɡɞ 

ɖɛɘůűŬɑɟɘŬ. ȳɛɤɠ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ Űɟɞˊɘəɞɨɠ əɡəɚɩɜŮɠ, ɞɘ çɓɧɛɓŮɠè ŭŮɜ ɏɢɞɡɜ 

ˊɎɜŰŬ ɛŮɔɎɚɖ ůɡůɢɏŰɘůɖ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ (Katsafados 

et al., 2011).  

ȰɜŬɠ ŬəɧɛŬ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮəɟɖəŰɘəɩɜ əɡəɚɩɜɤɜ ŮɑɜŬɘ ɖ ɘůɞɟɟɞˊɑŬ 

Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. ȷɜ ŮɑɜŬɘ ŮɡůŰŬɗɐɠ ŰɧŰŮ ŮɡɜɞɞɨɜŰŬɘ ɞɘ ŮˊɘɓɟŬŭɡɜɧɛŮɜŮɠ əɘɜɐůŮɘɠ Ŭˊɧ 

Űɖ ɟɞˊɐ ŮˊŬɜŬűɞɟɎɠ Űɖɠ əŬŰŬəɧɟɡűɖɠ ɛŮŰŬəɑɜɖůɖɠ (ɆŬɢůŬɛɎɜɞɔɚɞɡ əŬɘ 

ɀŬəɟɞɔɘɎɜɜɖɠ, 2004), Ůɜɩ Ŭɜ ŮɑɜŬɘ ŬůŰŬɗɐɠ, ŮɡɜɞɞɨɜŰŬɘ ɞɘ ŮˊɘŰŬɢɡɜɧɛŮɜŮɠ əɘɜɐůŮɘɠ 

əŬŰɎ Űɖɜ əŬŰŬəɧɟɡűɖ əɑɜɖůɖ Űɞɡ ŬɏɟŬ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŬŰɛɞůűŬɘɟɘəɎ 

əŬŰŬəɟɖɛɜɑůɛŬŰŬ. ȼ ŬůŰɎɗŮɘŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɨˊŬɟɝɖ ɗŮɟɛɩɜ (ůɡɜɐɗɤɠ əŬɘ ɡɔɟɩɜ) 

ŬŮɟɑɤɜ ɛŬɕɩɜ əɞɜŰɎ ůŰɖɜ ŮˊɘűɎɜŮɘŬ, əŬɘ ɣɡɢɟɩɜ (əŬɘ ɝɖɟɩɜ) ɛŬɕɩɜ ůŮ ɛŮɔŬɚɨŰŮɟŬ 

ɨɣɖ. ȺˊɘˊɟɞůɗɏŰɤɠ, ɧŰŬɜ ɛɘŬ ˊŮɟɘɞɢɐ ɓŬɟɞəɚɘɜɘəɐɠ ŬůŰɎɗŮɘŬɠ ˊɚɖůɘɎɕŮɘ ɛɘŬ Ɏɚɚɖ 

ˊŮɟɘɞɢɐ ɢŬɛɖɚɐɠ ŮɡůŰɎɗŮɘŬɠ, ŰɧŰŮ ŮɡɜɞŮɑŰŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ (Kuo 

and Reed, 1988). 
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Ⱥˊɘˊɚɏɞɜ ůɡɜŰŮɚŮůŰɐɠ ɔɘŬ Űɞ ůɢɖɛŬŰɘůɛɧ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ, ŮɑɜŬɘ ɞ 

ůŰɟɞɓɘɚɘůɛɧɠ, əɡɟɑɤɠ ůŰɖ ɛɏůɖ əŬɘ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ. ɆɖɛŬɜŰɘəɧ ŮˊɑˊŮŭɞ ŬˊɞŰŮɚŮɑ 

ŬɡŰɧ Űɤɜ 500 hPa, əŬɗɩɠ ɞ Gyakum (1991) ɏŭŮɘɝŮ ɧŰɘ ɞ ŬˊɧɚɡŰɞɠ ůŰɟɞɓɘɚɘůɛɧɠ ŬɔɔɑɕŮɘ 

ɛɏɔɘůŰŮɠ Űɘɛɏɠ ˊŮɟɑˊɞɡ 48 ɩɟŮɠ ˊɟɘɜ Űɖɜ ŮəɟɖəŰɘəɐ ɓɎɗɡɜůɖ, Ůɜɩ ɞ Sanders (1986) 

ˊɟɞůŭɘɧɟɘůŮ Űɞ əɏɜŰɟɞ ůŰɟɞɓɘɚɘůɛɞɨ ůŰŬ 500 hPa ˊɟɘɜ ŮɛűŬɜɘůŰŮɑ ŬəɧɛŬ ɞ əɡəɚɩɜŬɠ. 

Ƀɘ çɓɧɛɓŮɠè ɛˊɞɟɞɨɜ ɜŬ ɛŮɚŮŰɖɗɞɨɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ŭɡɜɖŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ, ɞ 

ɞˊɞɑɞɠ ůɨɛűɤɜŬ ɛŮ Űɞɜ Gyakum (1983a), ŬˊɞŰŮɚŮɑ ɛɏŰɟɞ Űɖɠ ɏɜŰŬůɖɠ Űɖɠ 

əɡəɚɞɔɏɜŮůɖɠ. ɆŮ ˊŮɟɘɞɢɏɠ ɛŮ ɗŮŰɘəɐ ŬɜɤɛŬɚɑŬ ŭɡɜɖŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ůŰɖɜ Ɏɜɤ 

ŰɟɞˊɧůűŬɘɟŬ, ɖ ŮəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ ŮɜɘůɢɨŮŰŬɘ ůɖɛŬɜŰɘəɎ, əŬɗɩɠ ɝɖɟɧɠ ŬɏɟŬɠ, ɛŮ 

ɛŮɔɎɚŮɠ Űɘɛɏɠ ůŰɟɞɓɘɚɘůɛɞɨ, ŮɘůɏɟɢŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ əŬɘ ŮɝŬˊɚɩɜŮŰŬɘ ˊɎɜɤ Ŭˊɧ ɛɘŬ 

ɓŬɟɞəɚɘɜɘəɐ ɕɩɜɖ (Hoskins et al. 1985). ȷɜɎɚɞɔŬ ɛŮ Űɖɜ ɏəŰŬůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ, 

ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ əŬɘ ɎɚɚŮɠ ŬɜɤɛŬɚɑŮɠ ůŮ ŭɘɎűɞɟŬ ŮˊɑˊŮŭŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, 

ŰŬ ɞˊɞɑŬ ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ ˊɟɞɤɗɩɜŰŬɠ ɏŰůɘ Űɖɜ ŮəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ. ȷɡŰɧ ůɡɜɏɓɖ 

əŬɘ əŬŰŬɔɟɎűɖəŮ Ŭˊɧ Űɞɜ Floca (1990), ůŰɘɠ 19/3/1981, ɛŮŰŬɝɨ Űɤɜ ŬɜɤɛŬɚɘɩɜ 

ŭɡɜɖŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ Űɖɠ ŬɜɩŰŮɟɖɠ əŬɘ əŬŰɩŰŮɟɖɠ ŰɟɞˊɧůűŬɘɟŬɠ, ŮəŮɑ ˊɞɡ ɡˊɎɟɢŮɘ 

ɛŮɔɎɚɖ ɓŬɟɞəɚɘɜɘəɧŰɖŰŬ. Ⱥˊɑůɖɠ, ɞɘ Lagouvardos et al. (2007) ɏŭŮɘɝŬɜ Űɞ ůɖɛŬɜŰɘəɧ 

ɟɧɚɞ Űɞɡ ŬɜɩŰŮɟɞɡ ŭɡɜɖŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ɛŮ ˊŮɑɟŬɛŬ, ůŰɞ ɞˊɞɑɞ ˊɟɞůɞɛɞɑɤůŬɜ Űɖɜ 

ɏɚɚŮɘɣɖ Űɖɠ ŬɜɤɛŬɚɑŬɠ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ, ˊŬɟŬŰɖɟɩɜŰŬɠ ɧŰɘ ɖ ɨűŮůɖ ŭŮ 

ɓɎɗɡɜŮ ˊŮɟɘůůɧŰŮɟɞ əŬɘ ɧŰɘ ɖ ˊŮɘɟŬɛŬŰɘəɐ əɡəɚɞɔɏɜŮůɖ ɛŮ Űɖɜ ˊɟŬɔɛŬŰɘəɐ ŭŮɜ ɐŰŬɜ 

ɑŭɘŮɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ůɖɛŬɜŰɘəɐ ɗŮɤɟŮɑŰŬɘ ɖ əŬŰɎůŰŬůɖ ůŰɖ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ, əŬɗɩɠ 

ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ůŰŬ 500 hPa ɞ ŬɡɚɩɜŬɠ Űɤɜ ɘůɞɦɣɩɜ ŮɡɜɞŮɑ Űɖɜ ŮəɟɖəŰɘəɐ 

əɡəɚɞɔɏɜŮůɖ, ɧŰŬɜ ɓɟŮɗŮɑ ůŮ əŬŰŬəɧɟɡűɖ əɞɜŰɘɜɐ ɗɏůɖ ɛŮ Űɞɜ ŬŮɟɞɢŮɑɛŬɟɟɞ, ɧˊɤɠ 

űɎɜɖəŮ Ŭˊɧ ŰŬ ŮɡɟɐɛŬŰŬ Űɤɜ Sanders and Gyakum (1980) ɛŮŰɎ Ŭˊɧ ɛŮɚɏŰŮɠ 

ůɡɜɞˊŰɘəɩɜ ɢŬɟŰɩɜ. Ⱥˊɑůɖɠ ˊɟɞɏəɡɣŮ ɧŰɘ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɢɞɡɜ ŭɡɞ ŬɡɚɩɜŮɠ ɞɘ ɞˊɞɑɞɘ 

ŬɟɢɘəɎ ɜŬ ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ, əŬɘ ɞ ɏɜŬɠ ɜŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ŮəɟɖəŰɘəɧ əɡəɚɩɜŬ, ɐ ŬəɧɛŬ 

əŬɘ ɜŬ ůɡɔɢɤɜŮɨɞɜŰŬɘ ɏɤɠ əŬɘ 48 ɩɟŮɠ ˊɟɘɜ Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ ɤɟɑɛŬɜůɖɠ Űɞɡ 

űŬɘɜɞɛɏɜɞɡ. 

Ⱥˊɑůɖɠ ɖ ɞɟɘɕɧɜŰɘŬ Ŭˊɧəɚɘůɖ Űɖɠ ɛɎɕŬɠ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ, ɗŮɤɟŮɑŰŬɘ 

ɓŬůɘəɐ, əŬɗɩɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɧŰŬɜ ɡˊɎɟɢŮɘ ŬɟəŮŰɎ ɓŬɗɨɠ ŬɡɚɩɜŬɠ, ŮɜɘůɢɨɞɜŰŬɠ ɏŰůɘ 

Űɖɜ əɡəɚɤɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ȷɟɢɘəɎ ɡˊɎɟɢŮɘ ůɨɔəɚɘůɖ Ŭɏɟɘɤɜ ɛŬɕɩɜ ůŰɖɜ əŬŰɩŰŮɟɖ 

ŰɟɞˊɧůűŬɘɟŬ (ɆŬɢůŬɛɎɜɞɔɚɞɡ əŬɘ ɀŬəɟɞɔɘɎɜɜɖɠ, 2004), ́ ɞɡ ɓɟɑůəɞɡɜ ŭɘɏɝɞŭɞ ˊɟɞɠ 

ŰŬ ˊɎɜɤ əŬɘ Ŭűɞɨ űŰɎůɞɡɜ ůŮ əɎˊɞɘɞ ɨɣɞɠ ɝŮəɘɜɎ ɖ Ŭˊɧəɚɘůɖ. ȯɟŬ ɖ Ŭˊɧəɚɘůɖ 

ůɡɛɓŬɑɜŮɘ ˊɎɜɤ Ŭˊɧ ŮˊɘűŬɜŮɘŬəɎ ɢŬɛɖɚɎ. ȷɡŰɧ űŬɑɜŮŰŬɘ ůŰɞ ɢɎɟŰɖ ɧŰŬɜ 
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ŬˊɞɛŬəɟɨɜɞɜŰŬɘ ɞɘ ɘůɞɦɣŮɑɠ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟɎ, ɐ ɧŰŬɜ ɞ ɎɜŮɛɞɠ ŮˊɘŰŬɢɨɜŮŰŬɘ. 

(Businger et al. 2005). 
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1.4 ūɈɆȽȾȺɆ ȹȽȷȹȽȾȷɆȽȺɆ ɄɃɈ ɆɈɀȸȷȿȿɃɈɁ Ɇɇȼ ȹȼɀȽɃɈɅũȽȷ 

ɀȽȷɆ ɀȺɇȺɋɅɃȿɃũȽȾȼɆ çȸɃɀȸȷɆè 

 

ȺəŰɧɠ ɧɛɤɠ Ŭˊɧ ůɡɜɞˊŰɘəɏɠ əŬɘ ŭɡɜŬɛɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ, ɡˊɎɟɢɞɡɜ əŬɘ ɞɘ űɡůɘəɏɠ 

ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ. ɀɑŬ Ŭˊɧ ŬɡŰɏɠ ŮɑɜŬɘ 

ɖ ɚŬɜɗɎɜɞɡůŬ ɗŮɟɛɧŰɖŰŬ, ɖ ɞˊɞɑŬ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɘɠ əɡəɚɞɔŮɜɏůŮɘɠ. (Davis 

and Emanuel 1988). Ⱥˊɑůɖɠ ɞɘ Kuo and Reed (1988) ɏŭŮɘɝŬɜ ɧŰɘ ɞɘ Ŭɜɞŭɘəɏɠ əɘɜɐůŮɘɠ 

ŬůŰŬɗɞɨɠ ŬɏɟŬ ˊɟɞəŬɚɞɨɜ ɏəɚɡůɖ əŬɘ əŬŰŬəɧɟɡűɖ ɛŮŰŬűɞɟɎ ɚŬɜɗɎɜɞɡůŬɠ 

ɗŮɟɛɧŰɖŰŬɠ ˊɞɡ ŮɡɜɞŮɑ Űɞɡ ŮəɟɖəŰɘəɞɨɠ əɡəɚɩɜŮɠ. ɀɎɚɘůŰŬ ŬɡŰɧ ůɡɛɓŬɑɜŮɘ ůŮ 

ɞˊɞɘɞŭɐˊɞŰŮ ˊŮɟɘɓɎɚɚɞɜ ŭɖɛɘɞɡɟɔɑŬɠ çɓɞɛɓɩɜè, ɧˊɤɠ űɎɜɖəŮ əŬɘ Ŭˊɧ ˊŬɟŬŰɖɟɐůŮɘɠ 

ůɡɔəŮəɟɘɛɏɜɤɜ ˊŮɟɘˊŰɩůŮɤɜ (Lupo et al. 1991). Ⱥˊɑůɖɠ əŬɘ Ŭˊɧ Űɖɜ ɛŮɚɏŰɖ Űɤɜ 

Karacostas and Flocas (1983) ˊŬɟŬŰɖɟɐɗɖəŮ ɖ ŭɘŬűɞɟɎ ɝɖɟɞɨ ɖˊŮɘɟɤŰɘəɞɨ ŬɏɟŬ ɛŮ 

ɗŮɟɛɧ əŬɘ ɡɔɟɧ Ŭˊɧ Űɞ ȷɘɔŬɑɞ, ɎɟŬ əŬɘ ɟɞɐ ɚŬɜɗɎɜɞɡůŬɠ ɗŮɟɛɧŰɖŰŬɠ ɛŮ Űɖɜ Ŭəɧɚɞɡɗɖ 

ɛŮɑɤůɖ Űɖɠ ůŰŬŰɘəɐɠ ŮɡůŰɎɗŮɘŬɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. 

ȺˊɘˊɟɞůɗɏŰɤɠ ůŰɞ ɞɟɘŬəɧ ůŰɟɩɛŬ ɔɑɜɞɜŰŬɘ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ɓɞɖɗɞɨɜ Űɖɜ ŮəɟɖəŰɘəɐ 

əɡəɚɞɔɏɜŮůɖ, Ŭűɞɨ ɖ Űɟɘɓɐ ˊɟɞəŬɚŮɑ ůɨɔəɚɘůɖ Űɤɜ əŬŰɩŰŮɟɤɜ ůŰɟɤɛɎŰɤɜ Űɖɠ 

ŰɟɞˊɧůűŬɘɟŬɠ, ɎɟŬ əŬɘ ŬˊɧŰɞɛɖ ŮɚɎŰŰɤůɖ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ ˊɑŮůɖɠ Űɖɠ əŬŰŬɘɔɑŭŬɠ. Ƀɘ 

ŮˊɘűŬɜŮɘŬəɏɠ ɟɞɏɠ ɗŮɟɛɧŰɖŰŬɠ ɓɞɖɗɞɨɜ əŬɘ ŬɡŰɏɠ, Ŭűɞɨ Űɞ ɢŬɛɖɚɧ ŬˊɞəŰɎ ɗŮɟɛɧŰɖŰŬ 

əŬɘ ɡɔɟŬůɑŬ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ, ɞˊɧŰŮ Űɞ ůɨůŰɖɛŬ ŭɡɜŬɛɩɜŮɘ. ɆŰɖɜ 

ɏɟŮɡɜɎ Űɞɡɠ ɞɘ Gyakum and Danielson (1999) ɏŭŮɘɝŬɜ ɧŰɘ ɧŰŬɜ ɞɘ ɟɞɏɠ ɚŬɜɗɎɜɞɡůŬɠ 

ɗŮɟɛɧŰɖŰŬɠ ŮɑɜŬɘ ɘůɢɡɟɏɠ, ŰɧŰŮ ɞɘ əɡəɚɩɜŮɠ ɔɑɜɞɜŰŬɘ ŮəɟɖəŰɘəɞɑ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ əŬɗɩɠ 

ɡˊɎɟɢɞɡɜ ɗŮɟɛɏɠ ŬɜɤɛŬɚɑŮɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ŬɚɚɎ əŬɘ 

ŮˊŮɘŭɐ ůŰɘɠ ɡűɏůŮɘɠ ɖ ɡˊŮɟəŮɑɛŮɜɖ ŬɏɟɘŬ ɛɎɕŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɣɡɢɟɧŰŮɟɖ. Ƀɘ 

Lagouvardos et al. (2007) ůŮ ɏɜŬ ˊŮɑɟŬɛŬ ɔɘŬ Űɖ çɓɧɛɓŬè Űɖɠ ȷ. ɀŮůɞɔŮɑɞɡ ůŰɘɠ 

22/1/2004 ɏŭŮɘɝŬɜ ɧŰɘ ɧŰŬɜ ŬˊɞɡůɑŬɕŬɜ ɞɘ ŮˊɘűŬɜŮɘŬəɏɠ ɟɞɏɠ ŬɘůɗɖŰɐɠ əŬɘ ɚŬɜɗɎɜɞɡůŬɠ 

ɗŮɟɛɧŰɖŰŬɠ, ŰɧŰŮ ɖ ɨűŮůɖ ŭŮɜ ɐŰŬɜ Űɧůɞ ɏɜŰɞɜɖ ɧůɞ ůŰɞ ˊŮɑɟŬɛŬ Ůɚɏɔɢɞɡ. ȳɛɤɠ ɞɘ 

ɟɞɏɠ ŭŮɜ ɏˊŬɘɝŬɜ Űɞɜ ˊɟɤŰŬɔɤɜɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ Ůəŭɐɚɤůɖ Űɖɠ çɓɧɛɓŬɠè. ɆŰɞ ɑŭɘɞ 

ŬˊɞŰɏɚŮůɛŬ əŬŰɏɚɖɝŬɜ əŬɘ ɞɘ Pytharoulis (2008) əŬɘ Katsafados ə.Ŭ. (2010). 
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1.5 ŪȺɋɅȽȺɆ ɆɉȼɀȷɇȽɆɀɃɈ ȺȾɅȼȾɇȽȾɋɁ ȾɈȾȿɋɁɋɁ 

 

ȳůɞɜ ŬűɞɟɎ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ Űɘɠ ɗŮɤɟɑŮɠ ůɢɖɛŬŰɘůɛɞɨ ŮəɟɖəŰɘəɩɜ əɡəɚɩɜɤɜ ůŰɖ 

ɀŮůɧɔŮɘɞ, ŭɡɞ ŮɑɜŬɘ ɞɘ əɡɟɘɧŰŮɟŮɠ. ɆŰɖɜ ˊɟɩŰɖ, ɖ ɞˊɞɑŬ ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɞɡɠ 

ȾŬɟŬəɩůŰŬ əŬɘ ūɚɧəŬ, əŬɘ ɢɎɟɖ ůŰŬ ŬɟɢɘəɎ Űɞɡɠ ˊɟɞɐɚɗŮ Űɞ ɧɜɞɛɎ Űɖɠ (KF), ɞ ɗŮŰɘəɧɠ 

ůŰɟɞɓɘɚɘůɛɧɠ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŬɡŰɞɨ Űɞɡ Űɨˊɞɡ, ɚɧɔɤ Űɞɡ ůɡɜŭɡŬůɛɞɨ ɛɘŬɠ 

ɛŮɔɎɚɞɡ ɛɐəɞɡɠ əɨɛŬŰɞɠ ɓŬɟɞəɚɘɜɘəɐɠ ŭɘŬŰŬɟŬɢɐɠ, əŬɘ ɛɘŬɠ ɛɘəɟɞɨ ɛɐəɞɡɠ ŭɘŬŰŬɟŬɢɐ, 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ Ŭˊɧ ɛɘŬ ŭɡɜŬɛɘəɎ ŬůŰŬɗɐ ɟɎɢɖ (Karacostas and 

Flocas, 1983). ȷɡŰɧɠ ɞ ɛɖɢŬɜɘůɛɧɠ ŮɑɜŬɘ əŬɘ ɞ ůɡɜɖɗɏůŰŮɟɞɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ 

ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ, ůŰɖ ɀŮůɧɔŮɘɞ.  ȼ ŭŮɨŰŮɟɖ ˊɟɞŰɎɗɖəŮ Ŭˊɧ Űɞɡɠ Capaldo et al. 

(1980) əŬɘ ɔɟɎűŮŰŬɘ ɤɠ (CC), əŬɘ ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ ŮəɟɖəŰɘəɞɨɠ əɡəɚɩɜŮɠ, ɞɘ ɞˊɞɑɞɘ 

ůɢɖɛŬŰɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Ůɜɧɠ ɡˊɞ- ůɡɜɞˊŰɘəɞɨ ŬűɟɘəŬɜɘəɞɨ ɢŬɛɖɚɞɨ ɛŮ 

ɛɘŬ ɣɡɢɟɐ ɨűŮůɖ ɛɏůɞɡ ɔŮɤɔɟŬűɘəɞɨ ˊɚɎŰɞɡɠ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŭɘŮɘůŭɨŮɘ Ŭˊɧ ɓɧɟŮɘŬ 

ɐ ɓɞɟŮɘɞŭɡŰɘəɎ (Michaelides et al. 2018).  
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1.6 ɄɅɃȼũɃɈɀȺɁȺɆ ɄȺɅȽɄɇɋɆȺȽɆ 

 

ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 21-22 ȽŬɜɞɡŬɟɑɞɡ 2004: 

ȼ çɓɧɛɓŬè Űɞɡ 2004 ɛŮɚŮŰɐɗɖəŮ ŬɟəŮŰɎ ɚɧɔɤ Űɖɠ ŮɛűɎɜɘůɖɠ Ůɜɧɠ ŰɏŰɞɘɞɡ 

űŬɘɜɞɛɏɜɞɡ ůŮ ɛɏůŬ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ ŬɚɚɎ əŬɘ Űɤɜ ɛŮɔɎɚɤɜ ŭɘŬůŰɎůŮɤɜ ˊɞɡ ˊɐɟŮ 

ŮɜŰɧɠ Űɞɡ ŮɚɚŬŭɘəɞɨ ɢɩɟɞɡ, Ŭűɞɨ ɗŮɤɟŮɑŰŬɘ əɡəɚɩɜŬɠ ɛŮ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɓɎɗɡɜůɖ Űɤɜ 

ŰŮɚŮɡŰŬɑɤɜ 40 ŮŰɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ. Ɇɡɜɏɓɖ ůŰɘɠ 21-22/1/2004 əŬɘ ŮˊɖɟɏŬůŮ Űɖɜ ȺɚɚɎŭŬ 

əŬɗɩɠ ůŮ ɧɚɖ Űɖɠ Űɖɜ ɏəŰŬůɖ ŮəŭɖɚɩɗɖəŬɜ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ, ɧˊɤɠ ɘůɢɡɟɞɑ 

ɎɜŮɛɞɘ, ɢŬɛɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ, ɓɟɞɢɞˊŰɩůŮɘɠ əŬɘ ɢɘɞɜɞˊŰɩůŮɘɠ, ˊɞɡ ŮˊɖɟɏŬůŬɜ Űɖɜ 

ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ Űɞˊɘəɩɜ əɞɘɜɤɜɘɩɜ ɚɧɔɤ ˊɟɞɓɚɖɛɎŰɤɜ ůŰɖɜ ɖɚŮəŰɟɞŭɧŰɖůɖ əŬɘ 

Űɘɠ ɛŮŰŬűɞɟɏɠ. ɆŰɘɠ 21/1/2004 ůŰɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ, Űɞ əɏɜŰɟɞ Űɞɡ ɢŬɛɖɚɞɨ ůŰɖ 

ɀŮůɧɔŮɘɞ ŮɑɜŬɘ ůŰŬ 1000 hPa, Ůɜɩ ůŰɖɜ ȺɚɚɎŭŬ Űɖɜ ɑŭɘŬ ɩɟŬ ɐŰŬɜ 1015 hPa. ɆŰŬ ŭɡŰɘəɎ 

Űɖɠ ȺɚɚɎŭŬɠ ůɢɖɛŬŰɑɕŮŰŬɘ ɏɜŬɠ ŬɡɚɩɜŬɠ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ˊɎɜɤ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ ůŰɞ 

ŮˊɑˊŮŭɞ Űɤɜ 500 hPa ŮˊɘəɟŬŰŮɑ ɕɤɜɘəɐ ɟɞɐ. ȱŭɖ ɖ ˊŮɟɘɞɢɐ ŬɡŰɐ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ 

20/1/2004 ɚɧɔɤ Űɞɡ ɢŬɛɖɚɞɨ ůŰɖɜ Ⱥɡɟɩˊɖ ˊɞɡ ˊɟɞəɎɚŮůŮ Űɞɜ ŬɡɚɩɜŬ, Űɞ ɞˊɞɑɞ 

ɛŮŰŬűɏɟŮŰŬɘ ˊɟɞɠ ŰŬ ɜɞŰɘɞŬɜŬŰɞɚɘəɎ, ɧˊɞɡ ůɡɜŬɜŰɎŮɘ ɏɜŬ Űɞˊɘəɧ ɢŬɛɖɚɧ. ȷˊɧ Űɘɠ 21/1 

ɏɤɠ əŬɘ Űɘɠ 22/1 ɔɑɜŮŰŬɘ ɖ ˊɚɐɟɖɠ ɏɝŬɟůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ɧˊɞɡ űŰɎɜŮɘ ůŰɖɜ 

ɄŮɚɞˊɧɜɜɖůɞ ɛŮ ˊɑŮůɖ 994 hPa, ɟɑɢɜɞɜŰŬɠ Űɖɜ Űɘɛɐ Űɖɠ əŬŰɎ 6 hPa ŮɜŰɧɠ Ůɜɧɠ 6ɩɟɞɡ, 

ɞ́ɡ ůɡɜŮɢɑůŰɖəŮ ɛŮ Űɞɜ ɑŭɘɞ ɟɡɗɛɧ, ˊɏűŰɞɜŰŬɠ ůŰŬ 986 hPa ůŮ ŬəɧɛŬ 6 ɩɟŮɠ. ȳˊɤɠ 

űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ůɢɐɛŬ 1-4, ŰŮɚɘəɎ ɏűŰŬůŮ ůŰɖɜ ŮɚɎɢɘůŰɖ Űɘɛɐ Űɤɜ 

976

980

984

988

992

996

1000

12Z

21/01/04

18Z

21/01/04

00Z

22/01/04

06Z

22/01/04

12Z

22/01/04

18Z

22/01/04

00Z

23/01/04

Time

m
in

. 
m

s
lp

 (
h

P
a
)

ECMWF

UKMO

ʅ˔ʺ˃ʰ м-4 ɲʽʱʴˊʰ˃˃ʰ ˉʾʶˋʹˌ ɾʷˋʹˌ ʅ̱ ʱʻ˃ʹˌ ɸɦ ˂ʰˋˋʰˌ ʰˉˈ ннκмκнллп 12 UTC ̫ ˖ˌ 
23/1/2004 00 UTC ̀ ˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʵˎˇ ˃ˇ˄ˍʷ˂ʰΣ ECMWFΥ ό˃ˉ˂ʶ ʴˊʰ˃˃)̋, ˁ ʰʽ UKMO όˁ̍ˁ ˁʽ˄ʹ 
ʴˊʰ˃˃ʺ)Σ ˉʹʴʺΥ ʃˎʻʰˊˇˏ˂ʹˌ нлму 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

22 
 

976 hPa ůŰɘɠ 22/1/2004 12  UTC, (ɀˊɟɑəŬɠ 2006) ɛŮ ɟɡɗɛɧ ˊŰɩůɖɠ ˊɑŮůɖɠ ŰŬ 1,34 

Bergeron (ůɨɛűɤɜŬ ɛŮ Űɞ ɛɞɜŰɏɚɞ UKMO) əŬɘ 1,4 Bergeron (ůɨɛűɤɜŬ ɛŮ Űɞ 

ECMWF), əŬɗɘůŰɩɜŰŬɠ ŬɡŰɐɜ Űɖ çɓɧɛɓŬè ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɖɠ ɛɏŰɟɘŬɠ ɘůɢɨɞɠ 

(Sanders, 1986). ɀŮŰɎ Ŭˊɧ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ, ɖ ˊɑŮůɖ ɎɟɢɘůŮ ɜŬ ŬɡɝɎɜŮŰŬɘ, əŬɘ ɖ 

çɓɧɛɓŬè ɜŬ əɘɜŮɑŰŬɘ ˊɟɞɠ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ ɧˊɞɡ əŬɘ ŬɟɔɧŰŮɟŬ ŮəŰɞɜɩɗɖəŮ.  

ȼ çɓɧɛɓŬè űŬɑɜŮŰŬɘ ɧŰɘ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɖ ůɡɜŭɡŬůŰɘəɐ ŭɟɎůɖ ŭɡɞ Ŭɡɚɩɜɤɜ, 

əŬɘ ɖ ɏɜŰŬůɐ Űɖɠ ŮˊɖɟŮɎůŰɖəŮ ˊɞɚɨ Ŭˊɧ Űɖɜ Ŭˊɧəɚɘůɖ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Ůˊɑůɖɠ əŬɘ 

ˊɟɧŭɟɞɛɞ ůŰɞɘɢŮɑɞ ɔɘŬ Űɖ çɓɧɛɓŬè (Lagouvardos et al., 2007; Pytharoulis, 2008). 

ɀɎɚɘůŰŬ, ůŰŬ ŮˊɑˊŮŭŬ Űɤɜ 850 hPa əŬɘ 300 hPa, űɎɜɖəŮ ɧŰɘ ɡˊɎɟɢŮɘ ůɨɔəɚɘůɖ ŬŮɟɑɤɜ 

ɛŬɕɩɜ əŬɘ ɏˊŮɘŰŬ Ŭˊɧəɚɘůɖ, ŬɚɚɎ əŬɘ ŬɜŰɑůŰɟɞűŬ. Ƀ ůŰɟɞɓɘɚɘůɛɧɠ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ 

əɞɛɛɎŰɘ Űɖɠ ɨˊŬɟɝɖɠ Ůɜɧɠ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ, əŬɗɩɠ ɖ ɛŮɔɎɚɖ ɗŮŰɘəɐ ɛŮŰŬűɞɟɎ 

ůɖɛŬŰɞŭɞŰŮɑ ɛɘŬ ŮəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ. ȷɡŰɧ űɎɜɖəŮ Ŭˊɧ Űɞ ɧŰɘ ɖ ɛɏɔɘůŰɖ ɗŮŰɘəɐ 

ɛŮŰŬűɞɟɎ ůɡɜɏɓɖ 6 ɩɟŮɠ ˊɟɘɜ Űɖ ɛɏɔɘůŰɖ ɓɎɗɡɜůɖ Űɖɠ çɓɧɛɓŬɠè. Ⱥˊɑůɖɠ 

ˊŬɟŬŰɖɟɐɗɖəŮ ɗŮŰɘəɐ ŬɜɤɛŬɚɑŬ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ, 

Ůɜɩ Ŭˊɧ ŭɡŰɘəɎ ŮɘůɐɚɗŮ ɝɖɟɧɠ ůŰɟŬŰɞůűŬɘɟɘəɧɠ ŬɏɟŬɠ. Ⱥɝɑůɞɡ ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ əŬɘ ɖ 

Ůˊɘɟɟɞɐ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ, əŬɗɩɠ ŮɜɑůɢɡůŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ Ŭɜɏɛɤɜ ůŰŬ ŬɜɩŰŮɟŬ 

ůŰɟɩɛŬŰŬ Űɖɠ ŰɟɞˊɧůűŬɘɟŬɠ, ŮɜɘůɢɨɞɜŰŬɠ Űɖɜ Ŭˊɧəɚɘůɖ əŬɘ Űɖ ɗŮŰɘəɐ ɛŮŰŬűɞɟɎ 

ůŰɟɞɓɘɚɘůɛɞɨ, ůɡɜŰŮɚɩɜŰŬɠ ůŰɖ ɓɎɗɡɜůɖ Űɖɠ çɓɧɛɓŬɠè. ɁŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɛɏůŬ ůŮ 48 

ɩɟŮɠ Űɞ ŭɘɎůŰɖɛŬ ŬɡŰɧ əŬŰŬɔɟɎűɖəŬɜ 18,6 mm ɓɟɞɢɐɠ ůŰɞ ůŰŬɗɛɧ Űɖɠ ɁɎɝɞɡ 

(www.hnms.gr). ɆŰɖ ȸȷ ɄŮɚɞˊɧɜɜɖůɞ ɧɛɤɠ, əŬɘ ɔɘŬ ŭɘɎůŰɖɛŬ 12 ɤɟɩɜ, 

ˊŬɟŬŰɖɟɐɗɖəŮ ɖ ɛɏɔɘůŰɖ ɓɟɞɢɧˊŰɤůɖ, ɛŮ Űɘɛɐ 60 mm. ũŮɜɘəɎ űɎɜɖəŮ ɧŰɘ ɖ ɛŮɔŬɚɨŰŮɟɖ 

ˊɞůɧŰɖŰŬ ɡŮŰɞɨ ɏˊŮůŮ Űɘɠ ɓɟŬŭɘɜɏɠ ɩɟŮɠ Űɖɠ 21/1 ɛɏɢɟɘ əŬɘ Űɘɠ 22/1. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ 

ɧŰɘ ɡˊɐɟɝŬɜ ŬəɧɛŬ əŬɘ ɢɘɞɜɞˊŰɩůŮɘɠ ɐ ɢŬɚŬɕɞˊŰɩůŮɘɠ, ŮɘŭɘəɎ ůŰŬ ɜɖůɘɎ Űɞɡ ȷɘɔŬɑɞɡ, 

ɧˊɞɡ Űɞ ɢɘɧɜɘ ɏűŰŬůŮ Űɞ 1 ɛɏŰɟɞ (ɀˊɟɑəŬɠ 2006). 

  

http://www.hnms.gr/
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ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 21 ȽŬɜɞɡŬɟɑɞɡ 1981: 

ȼ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɝŮəɑɜɖůŮ ɜŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ŮəɟɖəŰɘəɐ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȸ. 

ɇɡɟɟɖɜɘəɞɨ ɄŮɚɎɔɞɡɠ ůŰɘɠ 20/1 18 UTC əŬɘ ɔɘŬ 30 ɩɟŮɠ ůɡɜɞɚɘəɎ Űɞ ɢŬɛɖɚɧ ůɡɜŮɢɩɠ 

ɓɎɗɡɜŮ űŰɎɜɞɜŰŬɠ ŰŬ 983 hPa (ůɢɐɛŬ 1-5). ȼ ɛɏɔɘůŰɖ ɓɎɗɡɜůɖ ůɡɜɏɓɖ ůŰɘɠ 21/1 06 

UTC ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ Ɂ. ȽŰŬɚɑŬɠ- ɆɘəŮɚɑŬɠ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ůɡɜɏɢɘůŮ ɜŬ ɛŮŰŬəɘɜŮɑŰŬɘ 

Ɂ- Ɂȷ ˊɟɞɠ Űɞ Ƚɧɜɘɞ (ȾɞɡɟɞɡŰɕɧɔɚɞɡ, 2014). 

 

ɆɢɐɛŬ 1-5 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 500 hPa (gpdam, ɛŬɨɟŮɠ əŬɛˊɨɚŮɠ), ˊɑŮůɖ ɀɆŪ (hPa, ɚŮɡəɏɠ 

əŬɛˊɨɚŮɠ), ɘůɞˊŬɢɏɠ ůŰɟɩɛŬ 500-1000 hPa (gpkm, ɢɟɤɛŬŰɘəɐ ůəɑŬůɖ) ɔɘŬ 12/1/1968 00 UTC, 

ˊɖɔɐ: wetter3.de  
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ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 19 ɀŬɟŰɑɞɡ 1981: 

ȼ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɝŮəɑɜɖůŮ Ŭˊɧ Űɖ ȿɘɓɨɖ ůŰɘɠ 17/3, əɘɜɐɗɖəŮ ȷ- ȸȷ, əŬɘ 

ŮɝŮɚɑɢɗɖəŮ ˊɚɐɟɤɠ ůŰɖɜ Ůɚɚɖɜɘəɐ ŮˊɘəɟɎŰŮɘŬ əŬŰɎ Űɘɠ ˊɟɩŰŮɠ ˊɟɤɘɜɏɠ ɩɟŮɠ Űɖɠ 19/3. 

ȼ ɓɎɗɡɜůɖ ɐŰŬɜ ŬɟəŮŰɎ ɔɟɐɔɞɟɖ űŰɎɜɞɜŰŬɠ ˊŮɟɑˊɞɡ ŰŬ 983 hPa, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ 

ůɢɐɛŬ 1-6, ɖ ɞˊɞɑŬ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɏɜŬ Űɞˊɘəɧ ɢŬɛɖɚɧ ůŰɞ ɓɧɟŮɘɞ Ƚɧɜɘɞ, ɏŭɤůŮ 

ůɡɜɗɐəŮɠ ŮəɟɖəŰɘəɐɠ əɡəɚɞɔɏɜŮůɖɠ (ȾɞɡɟɞɡŰɕɧɔɚɞɡ, 2014). 

 

ɆɢɐɛŬ 1-6 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 500 hPa (ɛŬɨɟŮɠ əŬɛˊɨɚŮɠ), ˊɑŮůɖ ɀɆŪ hPa (ɚŮɡəɏɠ 

əŬɛˊɨɚŮɠ), ŰɞˊɞɔɟŬűɑŬ ůŰŬ 500- 1000 gpkm (ɢɟɩɛŬ) ɔɘŬ 12/1/1968 00 UTC, ˊɖɔɐ: wetter3.de 
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ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 23 ȹŮəŮɛɓɟɑɞɡ 1993: 

ȼ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ůɡɜɏɓɖ ůŰɞɜ Ⱦɧɚˊɞ Űɖɠ ũɏɜɞɓŬɠ, əŬɘ ŮɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɐ ɛɘŬɠ 

ŮəɟɖəŰɘəɐɠ əɡəɚɞɔɏɜŮůɖɠ, ˊɞɡ ɝŮəɘɜɎ Ŭˊɧ Űɘɠ ȯɚˊŮɘɠ əŬɘ ɓŬɗŬɑɜŮɘ ŮəɟɖəŰɘəɎ ɛɏůŬ ůŮ 

24 ɩɟŮɠ, ůɨɛűɤɜŬ ɛŮ Űɞɜ ŬɡůŰɖɟɧ ɞɟɘůɛɧ Űɖɠ çɓɧɛɓŬɠè, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ ŰŬ 1001,6 

hPa əŬɘ əŬŰŬɚɐɔɞɜŰŬɠ ůŰŬ 993,5 hPa (ůɢɐɛŬ 1-7). ȹŮɜ ŮɛűŬɜɑɕŮɘ ɘŭɘŬɑŰŮɟɖ ɛŮŰŬŰɧˊɘůɖ, 

Ůɜɩ Ŭˊɧ Űɘɠ 25/12, ɞ ɟɡɗɛɧɠ ˊŰɩůɖɠ Űɖɠ ˊɑŮůɖɠ ŭŮɜ ŮɑɜŬɘ ˊɚɏɞɜ ŮəɟɖəŰɘəɧɠ. 

(ȾɞɡɟɞɡŰɕɧɔɚɞɡ, 2014) 

 

ɆɢɐɛŬ 1-7 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 500 hPa (ɛŬɨɟŮɠ əŬɛˊɨɚŮɠ), ˊɑŮůɖ ɀɆŪ hPa (ɚŮɡəɏɠ 

əŬɛˊɨɚŮɠ), ŰɞˊɞɔɟŬűɑŬ ůŰŬ 500- 1000 gpkm (ɢɟɩɛŬ) ɔɘŬ 12/1/1968 00 UTC, ˊɖɔɐ: wetter3.de 
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ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 27-28 ɀŬɟŰɑɞɡ 1995: 

ȼ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɝŮəɑɜɖůŮ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ȯɚˊŮɤɜ, əŬɘ ɛŮŰŬəɘɜɐɗɖəŮ ůŰɖɜ 

ȷŭɟɘŬŰɘəɐ ɧˊɞɡ əŬɘ ŮəŭɖɚɩɗɖəŮ ˊɚɐɟɤɠ. ɀŮŰŬəɘɜɐɗɖəŮ ɜɧŰɘŬ, əŬɘ ůɡɜŭɡɎůŰɖəŮ ɛŮ ɏɜŬ 

Ɏɚɚɞ ɢŬɛɖɚɧ ˊɞɡ ɓɟɘůəɧŰŬɜ ůŰŬ ŭɡŰɘəɎ Űɤɜ ȷˊˊɏɜɘɜɤɜ Ƀɟɏɤɜ, ŮˊɘŰŬɢɨɜɞɜŰŬɠ Űɖ ɜɧŰɘŬ 

ɛŮŰŬŰɧˊɘůɖ ɛŮ ˊɑŮůɖ əɞɜŰɎ ůŰŬ 992 hPa (ůɢɐɛŬ 1-8). ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ɞɜɞɛɎɕŮŰŬɘ 

əŬɘ eyeglass cyclogenesis, ɐ twin cyclogenesis, ɚɧɔɤ Űɞɡ ůɡɜŭɡŬůɛɞɨ Űɤɜ ŭɡɞ 

əɡəɚɩɜɤɜ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɘɞɢɐ (Mesinger and Strickler 1982, Brzovic and Jurcec 1997, 

ȾɞɡɟɞɡŰɕɧɔɚɞɡ, 2014). 

 

ɆɢɐɛŬ 1-8 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 500 hPa (ɛŬɨɟŮɠ əŬɛˊɨɚŮɠ), ˊɑŮůɖ ɀɆŪ hPa (ɚŮɡəɏɠ 

əŬɛˊɨɚŮɠ), ŰɞˊɞɔɟŬűɑŬ ůŰŬ 500- 1000 gpkm (ɢɟɩɛŬ) ɔɘŬ 12/1/1968 00 UTC, ˊɖɔɐ: wetter3.de 
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ȺəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ 6 ɀŬɟŰɑɞɡ 2009: 

ȼ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɝŮəɑɜɖůŮ Ŭˊɧ Űɖɜ ȷɚɔŮɟɑŬ, ɖ ˊɑŮůɖ ɎɟɢɘůŮ ɜŬ ŮɚŬŰŰɩɜŮŰŬɘ 

ůɖɛŬɜŰɘəɎ əŬɘ əŬɗɩɠ əɘɜɐɗɖəŮ ȷ- ȸȷ ˊɟɞɠ Űɞɜ Ⱦɧɚˊɞ ɇɎɟŬɜŰŬ ůŰɖ ɜɧŰɘŬ ȽŰŬɚɑŬ, Űɘɠ 

ˊɟɩŰŮɠ ˊɟɤɘɜɏɠ ɩɟŮɠ Űɞ ůɨůŰɖɛŬ ŮɑɢŮ Űɖ ɛɏɔɘůŰɖ ɓɎɗɡɜůɐ Űɞɡ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ 

ůɢɐɛŬ 1-9, ɚɑɔɞ əɎŰɤ Ŭˊɧ ŰŬ 985 hPa. (ȾɞɡɟɞɡŰɕɧɔɚɞɡ, 2014) 

 

ɆɢɐɛŬ 1-9 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ 500 hPa (ɛŬɨɟŮɠ əŬɛˊɨɚŮɠ), ˊɑŮůɖ ɀɆŪ hPa (ɚŮɡəɏɠ 

əŬɛˊɨɚŮɠ), ŰɞˊɞɔɟŬűɑŬ ůŰŬ 500- 1000 gpkm (ɢɟɩɛŬ) ɔɘŬ 12/1/1968 00 UTC, ˊɖɔɐ: wetter3.de 
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1.7 ɄɅɃũɁɋɆȽɀɃɇȼɇȷ ȺȾɅȼȾɇȽȾɋɁ ȾɈȾȿɋɁɋɁ 

 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ˊɟɧɔɜɤůɖ ŰɏŰɞɘɤɜ űŬɘɜɞɛɏɜɤɜ, ůŮ ɛɘŬ Ŭˊɧ Űɘɠ ˊɟɩŰŮɠ 

ˊɟɞůˊɎɗŮɘŮɠ, ɞɘ Sanders and Auciello (1989) ɏəŬɜŬɜ ɛɘŬ ɚɑůŰŬ 6 ˊŬɟŬɛɏŰɟɤɜ, Ůə Űɤɜ 

ɞˊɞɑɤɜ Ŭɜ ɞɘ 4 ˊɚɖɟɞɨɜŰŬɜ, ŰɧŰŮ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɚŮűɗŮɑ ɏɜŬ ŰɏŰɞɘɞ űŬɘɜɧɛŮɜɞ, ɛŮ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ Űɞ ɓɧɟŮɘɞ ȷŰɚŬɜŰɘəɧ ɤəŮŬɜɧ. ȼ ɚɑůŰŬ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ: Űɞ ɛɏɔɘůŰɞ 

ŬˊɧɚɡŰɞɡ ůŰɟɞɓɘɚɘůɛɞɨ ůŰŬ 500 hPa, Űɞ ɛɏɔɘůŰɞ ůŰɟɞɓɘɚɘůɛɞɨ ɧŰŬɜ ŰŬ ˊɟɞɔɜɤůŰɘəɎ 

ɛɞɜŰɏɚŬ ŭŮɑɢɜɞɡɜ ůŰŬɗŮɟɧŰɖŰŬ ɐ Ŭɨɝɖůɖ ɛɏɢɟɘ 48 ɩɟŮɠ ˊɟɘɜ Űɞ ɔŮɔɞɜɧɠ, Űɖɜ ˊɟɧɔɜɤůɖ 

əɑɜɖůɖɠ Űɞɡ ůŰɟɞɓɘɚɘůɛɞɨ ɛŮ ŰŬɢɨŰɖŰŬ ŰɞɡɚɎɢɘůŰɞɜ 30 əɧɛɓɤɜ ɔɘŬ 48 ɩɟŮɠ, Űɖɜ əɑɜɖůɖ 

ŮɜŰɧɠ Űɤɜ ɞɟɑɤɜ 32ɞ əŬɘ 45ɞ ɔŮɤɔɟŬűɘəɞɨ ˊɚɎŰɞɡɠ, Űɖɜ ŰŬɢɨŰɖŰŬ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ 

ŰɞɡɚɎɢɘůŰɞɜ ůŰɞɡɠ 110 əɧɛɓɞɡɠ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 250 ɐ 300 hPa, Űɞ NGM (Nested Grid 

Model, ɛɞɜŰɏɚɞ ˊɟɧɔɜɤůɖɠ əŬɘɟɞɨ) ɜŬ ůɢɖɛŬŰɑɕŮɘ ɏɜŬ ɢŬɛɖɚɧ 990 hPa ɐ ɓŬɗɨŰŮɟɞ ɔɘŬ 

48 ɩɟŮɠ ŮɜŰɧɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ ɞɟɑɤɜ 38 əŬɘ 45 ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ (ɔ.ˊ.) ɓɧɟŮɘŬ, əŬɘ 

55 əŬɘ 75 ŭɡŰɘəɎ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ (ɔ.ɛ.). 

ȼ ˊɟɩŰɖ ˊɟŬəŰɘəɐ ˊɟɞůˊɎɗŮɘŬ ˊɟɧɔɜɤůɖɠ Űɖɠ ɏɜŰŬůɖɠ ɛɘŬɠ çɓɧɛɓŬɠè ɏɔɘɜŮ ɛŮŰɎ 

Űɞ 1990 Ŭˊɧ ŮɟŮɡɜɖŰɏɠ Űɞɡ North Carolina State University əŬɘ Űɞɡ NWS (Ůɗɜɘəɐɠ 

ɛŮŰŮɤɟɞɚɞɔɘəɐɠ ɡˊɖɟŮůɑŬɠ Űɤɜ ȼɄȷ). ȰɔɘɜŮ ŮəŰŮɜɐɠ ɛŮɚɏŰɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ 

ɟŮɨɛŬŰɞɠ Űɞɡ Ⱦɧɚˊɞɡ Űɞ ɞˊɞɑɞ ɚɧɔɤ ɓŬɟɞəɚɘɜɘəɧŰɖŰŬɠ ůŰɖɜ əŬŰɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ 

ŮɡɜɧɖůŮ Űɖɜ ŮəɟɖəŰɘəɐ əɡəɚɞɔɏɜŮůɖ ůŰɘɠ ŬəŰɏɠ Űɖɠ Carolina ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ 38ɞ Ɂ 

ɏɤɠ 32 ɞ N, əŬɘ 79ɞ W ɏɤɠ 72ɞ W ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Cione et al. (1993, 1998). ɋɠ 

ˊŮɟɑɞŭɞɠ ɛŮɚɏŰɖɠ ŮˊɘɚɏɢɗɖəŮ Űɞ ŭɘɎůŰɖɛŬ Ŭˊɧ Ɂɞɏɛɓɟɘɞ ɏɤɠ əŬɘ ȷˊɟɑɚɘɞ Ŭűɞɨ ɐŰŬɜ 

ŬˊŬɟŬɑŰɖŰɞɘ ɞɘ ɣɡɢɟɞɑ ɛɐɜŮɠ, əŬɘ ɖ ˊŮɟɑɞŭɞɠ ɣɡɢɟɐɠ ɛŮŰŬűɞɟɎɠ. ɀŮ Űɖ ɢɟɐůɖ Űɞɡ 

ˊɟɞɔɜɤůŰɘəɞɨ ŭŮɑəŰɖ ASCII (Atlantic Surface Cyclone Intensification Index), ɏɔɘɜŮ ɛɘŬ 

ˊɟɞůˊɎɗŮɘŬ ŬɘŰɘɞɚɧɔɖůɖɠ Űɖɠ Űɧůɞ ŬˊɧŰɞɛɖɠ ɓɎɗɡɜůɖɠ Űɖɠ ɨűŮůɖɠ. 
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1.8 ɆȾɃɄɃɆ ɇȼɆ ȺɅũȷɆȽȷɆ 

 

Ƀ əŬɘɟɧɠ ɏɢŮɘ ɛŮɔɎɚɖ ŮˊɑŭɟŬůɖ ůŰɖ ɕɤɐ Űɤɜ Ŭɜɗɟɩˊɤɜ, əŬɗɩɠ ɖ əŬŰɎɚɚɖɚɖ 

ˊɟɞŮŰɞɘɛŬůɑŬ ɔɘŬ ŰŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ɛˊɞɟŮɑ ɜŬ ɓŮɚŰɘɩůŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ɜŬ ŬˊɞűŮɡɢɗɞɨɜ ůɖɛŬɜŰɘəɏɠ Ůˊɘˊɚɞəɏɠ. ȰŰůɘ ɚɞɘˊɧɜ ŮɑɜŬɘ 

ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ɖ ɛŮɚɏŰɖ əŬɘ əŬŰŬɔɟŬűɐ ɧɚɤɜ Űɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ˊɞɡ ɛˊɞɟŮɑ 

ɜŬ ŮɛűŬɜɘůŰɞɨɜ, ɛŮ ůəɞˊɧ Űɖɜ ɏɔəŬɘɟɖ ˊɟɧɓɚŮɣɖ Űɖɠ ŭɟɎůɖɠ Űɞɡɠ. ɆɡɢɜɎ ŰŬ ˊɘɞ 

ŮˊɘəɑɜŭɡɜŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ŮɑɜŬɘ ŬɡŰɎ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɝŬűɜɘəɎ əŬɘ ɏɢɞɡɜ ɏɜŰɞɜɖ 

ŭɟɎůɖ. ɇɏŰɞɘŬ ŮɑɜŬɘ ɞɘ Űɟɞˊɘəɞɑ əɡəɚɩɜŮɠ, ɞɘ ůɑűɤɜŮɠ, ɞɘ ɛŮɔɎɚɖɠ ɏɜŰŬůɖɠ əŬŰŬɘɔɑŭŮɠ, 

ɞɘ ŮəɟɖəŰɘəɞɑ əɡəɚɩɜŮɠ, əŬɘ ɎɚɚŬ. ɆŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ ɗŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ŰŬ 

ůɡɜɞˊŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ůɜɧɠ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ, əŬɗɩɠ əŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ 

ˊɟɞɔɜɤůɘɛɧŰɖŰɎɠ Űɞɡ, ŰŬ ɞˊɞɑŬ ɗŬ ůɢɞɚɘŬůŰɞɨɜ əŬɘ ɗŬ ůɡɔəɟɘɗɞɨɜ Űɧůɞ ɛŮŰŬɝɨ Űɞɡɠ 

ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɖɛɏɟŬ ˊɟɧɔɜɤůɖɠ, ŬɚɚɎ əŬɘ ɛŮ Űɖɜ ŬɜɎɚɡůɖ, ɩůŰŮ ɜŬ ɛŮɚŮŰɖɗŮɑ ɖ 

ŬɝɘɞˊɘůŰɑŬ Űɤɜ ˊɟɞɔɜɤůŰɘəɩɜ ɛɞɜŰɏɚɤɜ. Ⱥˊɑůɖɠ ɗŬ ɔɑɜɞɡɜ ˊŮɟɘɚɖˊŰɘəɏɠ ŬɜŬűɞɟɏɠ ůŮ 

ɎɚɚŬ ˊŬɟɧɛɞɘŬ űŬɘɜɧɛŮɜŬ ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ůɡɔəɟɑůŮɘɠ əŬɘ 

ŭɘŬůŰŬɡɟɩůŮɘɠ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɗŬ ˊɟɞəɨɣɞɡɜ. ȼ ɛŮɚɏŰɖ ŬűɞɟɎ ɏɜŬ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ 

ˊɞɡ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ əŮɜŰɟɘəɐɠ ȿɘɓɨɖɠ ˊŮɟɑˊɞɡ ůŰɘɠ 5/2/2012 (ɖ 

ˊɟɞůɏɔɔɘůɖ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɏɚɚŮɘɣɖ ŬɝɘɧˊɘůŰɤɜ ůŰɞɘɢŮɑɤɜ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ) əŬɘ ɝŮəɘɜɎŮɘ 

ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɘɠ 6/2 00 UTC ́ ɞɡ űŰɎɜŮɘ ůŰŬ ˊŬɟɎɚɘŬ Űɖɠ ȿɘɓɨɖɠ. ȷɡŰɧ 

ɛŮŰŬəɘɜŮɑŰŬɘ ˊɟɞɠ Űɞ ɓɞɟɟɎ ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

Ƚɞɜɑɞɡ, Ůɜɩ ɓŬɗŬɑɜŮɘ ɛŮ ŮəɟɖəŰɘəɧ ɟɡɗɛɧ. 
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ȾȺūȷȿȷȽɃ 2. 

 

2. ȺɅũȷȿȺȽȷ ȷɁȷȿɈɆȼɆ- ȹȺȹɃɀȺɁȷ 

 

2.1 ũȺɁȽȾȷ 

 

ɆɨɛűɤɜŬ ɛŮ ŮˊɑůɖɛŬ ůŰɞɘɢŮɑŬ ŭɘɎűɞɟɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ɡˊɖɟŮůɘɩɜ əŬɘ 

ɘɜůŰɘŰɞɨŰɤɜ, Űɞ Ⱥɗɜɘəɧ ȷůŰŮɟɞůəɞˊŮɑɞ (NOA), ɞɟɔŬɜɘůɛɞɨɠ ŭɘŮɗɜɞɨɠ ŮɛɓɏɚŮɘŬɠ  əŬɘ 

Űɞɡ ůŰŬɗɛɞɨ Űɖɠ ȻŬəɨɜɗɞɡ, ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ 37,78 ȸ əŬɘ 

ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ 20,85 ȷ əŬɘ ɡɣɧɛŮŰɟɞ 10m, ˊɞɡ ɗŬ ɛŮɚŮŰɖɗɞɨɜ ůŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ, 

ˊɟɞɏəɡɣŬɜ ɢɎɟŰŮɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɧůɞ Űɞ űŬɘɜɧɛŮɜɞ, ɧůɞ əŬɘ Űɖɜ ˊɞɟŮɑŬ Űɞɡ. 

ɄŬɟŬɗɏŰɞɡɜ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɞ ɢŬɟŬəŰɐɟŬ Űɞɡ əɡəɚɩɜŬ ŮəɟɖəŰɘəɧ 

əŬɗɩɠ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŬɡŰɧɠ űɏɟɜŮɘ. ũɘŬ Űɖ ɛŮɚɏŰɖ əŬɘ ˊɟɞɓɞɚɐ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɖɜ ɏəŭɞůɖ Űɞɡ GrADS 2.0.2, ůŮ ˊŮɟɘɓɎɚɚɞɜ Ubuntu 

16.04 LTS.  
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2.2 ɇɃ ɀɃɁɇȺȿɃ GFS (GLOBAL FORECAST SYSTEM) 

 

ɇɞ ɛɞɜŰɏɚɞ GFS ŮɑɜŬɘ ɏɜŬ űŬůɛŬŰɘəɧ ɡŭɟɞůŰŬŰɘəɧ ɛɞɜŰɏɚɞ ˊɟɧɔɜɤůɖɠ əŬɘɟɞɨ ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɞ Ⱥɗɜɘəɧ ȾɏɜŰɟɞ ɄŮɟɘɓŬɚɚɞɜŰɘəɐɠ Ʉɟɧɔɜɤůɖɠ Űɤɜ ȼɄȷ (NCEP). 

Ʉɞɚɚɏɠ ɛŮŰŬɓɚɖŰɏɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ əŬɘ Űɞɡ ŮŭɎűɞɡɠ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ɛɏůŬ Ŭˊɧ ŬɡŰɧ 

Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ, Ŭˊɧ Űɖ ɗŮɟɛɞəɟŬůɑŬ, Űɞɜ ɎɜŮɛɞ əŬɘ Űɖ ɓɟɞɢɧˊŰɤůɖ, ɛɏɢɟɘ Űɖɜ 

ɡɔɟŬůɑŬ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖ ůɡɔəɏɜŰɟɤůɖ ŬŰɛɞůűŬɘɟɘəɞɨ ɧɕɞɜŰɞɠ. ȳɚɞɠ ɞ ˊɚŬɜɐŰɖɠ 

əŬɚɨˊŰŮŰŬɘ Ŭˊɧ Űɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ůŮ ɓŬůɘəɐ ɞɟɘɕɧɜŰɘŬ ŬɜɎɚɡůɖ ˊŮɟɑˊɞɡ 13 ɢɘɚɘɞɛɏŰɟɤɜ 

ɛŮŰŬɝɨ Űɤɜ ůɖɛŮɑɤɜ ˊɚɏɔɛŬŰɞɠ, ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɘɠ ˊɟɩŰŮɠ 10 

ˊɟɞɔɜɤůŰɘəɏɠ ɖɛɏɟŮɠ. ȼ ɞɟɘɕɧɜŰɘŬ ŬɜɎɚɡůɖ űŰɎɜŮɘ ůŰŬ 34 ɢɘɚɘɧɛŮŰɟŬ ˊŮɟɑˊɞɡ ɛŮŰŬɝɨ 

Űɤɜ ůɖɛŮɑɤɜ ˊɚɏɔɛŬŰɞɠ ɔɘŬ ˊɟɞɓɚɏɣŮɘɠ Ŭˊɧ Űɖɜ 10ɖ ɏɤɠ Űɖɜ 16ɖ  ɖɛɏɟŬ. ȼ əŬŰŬəɧɟɡűɖ 

ůɡɜŰŮŰŬɔɛɏɜɖ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɖ ˊɑŮůɖ, ŭɖɚŬŭɐ ɖ ˊŮɟɘɔɟŬűɐ Űɖɠ 

əŬŰɎůŰŬůɖɠ ůŮ ůɡɔəŮəɟɘɛɏɜɖ ɘůɞɓŬɟɘəɐ ŮˊɘűɎɜŮɘŬ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɖɜ 

ŰɞˊɞɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ. ȷɡŰɧ ɓɏɓŬɘŬ ůɖɛŬɑɜŮɘ ɧŰɘ Űɞ ɛɞɜŰɏɚɞ ŬɡŰɧ ɡůŰŮɟŮɑ əɡɟɑɤɠ 

ɏɜŬɜŰɘ Ɏɚɚɤɜ ůŮ ɡɣɖɚɧŰŮɟɖ ŬɜɎɚɡůɖ ɧˊɞɡ ɖ ŰɞˊɞɔɟŬűɑŬ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧŰŮɟɞ ɟɧɚɞ 

ůŰɖɜ ˊɟɧɔɜɤůɖ. ɇɞ ɛɞɜŰɏɚɞ GFS ŮɑɜŬɘ ɏɜŬɠ ůɡɜŭɡŬůɛɧɠ ŰŮůůɎɟɤɜ ŭɘŬűɞɟŮŰɘəɩɜ 

ɛɞɜŰɏɚɤɜ, Ůɜɧɠ ŬŰɛɞůűŬɘɟɘəɞɨ, Ůɜɧɠ ɤəŮɎɜɘɞɡ, Ůɜɧɠ ŮŭŬűɘəɞɨ əŬɘ Ůɜɧɠ  ɗŬɚɎůůɘɞɡ 

ˊɎɔɞɡ, Ŭˊɧ ŰŬ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ ɛɘŬ Ŭəɟɘɓɐɠ ŮɘəɧɜŬ Űɤɜ əŬɘɟɘəɩɜ ůɡɜɗɖəɩɜ. ɆɡɢɜɎ 

ɔɑɜɞɜŰŬɘ ŬɚɚŬɔɏɠ ůŰɞ ɛɞɜŰɏɚɞ ɩůŰŮ ɜŬ ɓŮɚŰɘɤɗŮɑ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ əŬɘ ɖ ŬəɟɑɓŮɘŬ 

ůŰɘɠ ˊɟɞɔɜɩůŮɘɠ Űɞɡ, əŬɗɩɠ ŰŬ ůɡɛˊŮɟɎůɛŬŰɎ Űɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůˊɑůɖɠ əŬɘ ɔɘŬ 

ůŰŬŰɘůŰɘəɎ ɛɞɜŰɏɚŬ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ŮɑɜŬɘ ŮɚŮɨɗŮɟŬ ůŰɞ ŭɘŬŭɑəŰɡɞ ɛɏůɤ 

Űɞɡ NOAA. Ʉɟɘɜ Űɞɜ ũŮɜɎɟɖ Űɞɡ 2003, Űɞ GFS ɐŰŬɜ ɔɜɤůŰɧ ɛŮ Űɞ ɧɜɞɛŬ GFS-AVN 

əŬɘ MRF. (www.ncdc.noaa.gov) 

ũɘŬ Űɖ ɛŮɚɏŰɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ˊɞɡ ŬɜŬɚɨŮŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŰŬ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊɚŮɔɛŬŰɘəɏɠ ŬɜŬɚɨůŮɘɠ əŬɘ ˊɟɞɔɜɩůŮɘɠ ɔɘŬ ŰŬ 

ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ Ŭˊɧ 3/2/2012 ɏɤɠ 8/2/2012 əŬɘ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ ˊŬɔəɧůɛɘɞ 

ɛɞɜŰɏɚɞ ˊɟɧɓɚŮɣɖɠ əŬɘɟɞɨ Global Forecast System (GFS) 0,5ɞ ŭɘŬəɟɘŰɐɠ ɘəŬɜɧŰɖŰŬɠ. 

Ƀɘ ŬɜŬɚɨůŮɘɠ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ůŰɘɠ 00, 06, 12, 18 UTC, Ůɜɩ ɞɘ ˊɟɞɔɜɩůŮɘɠ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɜ ˊɟɞɔɜɤůŰɘəɧ əɨəɚɞ 12 UTC. ɀŮŰɎ Űɘɠ 7-8 

ɖɛɏɟŮɠ ɢɎɜŮɘ Ŭˊɧ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɞɡ, ɞˊɧŰŮ Ŭɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ɓɟŬɢɡˊɟɧɗŮůɛŮɠ 

ˊɟɞɔɜɩůŮɘɠ ŮɑɜŬɘ ˊɎɟŬ ˊɞɚɨ ŬˊɞŰŮɚŮůɛŬŰɘəɧ (ncdc.noaa.gov).  
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2.3 ȿɃũȽɆɀȽȾɃ GRADS 

 

ɇɞ GrADS (Grid Analysis and Display System) ŮɑɜŬɘ ɏɜŬ ŮɚŮɨɗŮɟɞ ɚɞɔɘůɛɘəɧ 

ŬɜɞɘəŰɞɨ əɩŭɘəŬ Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Ůɨəɞɚɖ ˊɟɧůɓŬůɖ, ŭɘŬɢŮɑɟɘůɖ əŬɘ 

ŬˊŮɘəɧɜɘůɖ Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ əŬɘ əɚɘɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ əŬɘ ɏɢŮɘ 

əŬŰŬůəŮɡŬůŰŮɑ ɛŮ ŮɜŰɞɚɏɠ fortran. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ 4-Ŭɝɞɜɘəɧ ůɨůŰɖɛŬ 

ůɡɜŰŮŰŬɔɛɏɜɤɜ, Űɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ əŬɘ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ, Űɞ əŬŰŬəɧɟɡűɞ ŮˊɑˊŮŭɞ 

əŬɘ ɞ ɢɟɧɜɞɠ (opengrads.org, cola.gmu.edu/grads). ɃˊŰɘəɞˊɞɘŮɑ əŬɘ ŬɜŬɚɨŮɘ ŭŮŭɞɛɏɜŬ 

ŮɑŰŮ Ŭˊɧ ůŰŬɗɛɧ, ŮɑŰŮ Ŭˊɧ ˊɚɏɔɛŬ, ŮɑŰŮ əŬɜɞɜɘəɎ, ɛɖ ɔɟŬɛɛɘəɎ ɢɤɟɘůɛɏɜŬ ũəŬɞɡůɘŬɜɎ, 

ɐ ɛŮ ɛŮŰŬɓɚɖŰɐ ŬɜɎɚɡůɖ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ŮɛűŬɜɘůŰɞɨɜ ůŮ ɔɟŬűɐɛŬŰŬ 

ŭɘŬůˊɞɟɎɠ, ɟɎɓŭɤɜ əŬɘ ɔɟŬɛɛɩɜ, ɔɟŬɛɛɏɠ ɟɞɐɠ, əɞɡŰɘɎ ˊɚɏɔɛŬŰɞɠ,, ɢɎɟŰŮɠ əŬɘɟɞɨ, 

əŬŰŬəɧɟɡűŮɠ Űɞɛɏɠ, ŭɘŬɔɟɎɛɛŬŰŬ Handler ə.Ŭ. ɇŬ ɔɟŬűɐɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ŮɝŬɢɗɞɨɜ ůŮ 

ɛɞɟűɐ Ůɘəɧɜɤɜ. ɇɞ GrADS ɏɢŮɘ ɛŮɟɘəɏɠ ɓŬůɘəɏɠ ɔŮɤˊŬɟŬɛɏŰɟɞɡɠ ˊɟɞŮɔəŬŰŮůŰɖɛɏɜŮɠ, 

ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ Űɟɞˊɞˊɞɘɖɗɞɨɜ Ŭˊɧ Űɞ ɢɟɐůŰɖ. ɀˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

Ůˊɑůɖɠ ůɨɜɞɚŬ ůŰŬɗŮɟɩɜ ŮɜŰɞɚɩɜ ˊɞɡ ŮəŰŮɚɞɨɜ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŬůɑŬ, əŬɘ 

ɞɜɞɛɎɕɞɜŰŬɘ script. ȷɡŰɎ ɓŮɚŰɘɩɜɞɡɜ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɚɞɔɘůɛɘəɞɨ ŬɡŰɞɨ ŭɑɜɞɜŰŬɠ 

ˊŮɟɘůůɧŰŮɟŮɠ əŬɘ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɟɞůŬɟɛɞůɛɏɜŮɠ ůŰɘɠ ŬɜɎɔəŮɠ, 

ɛŮŰŬɝɨ Ɏɚɚɤɜ, əŬɘ Űɤɜ ɔŮɤŮˊɘůŰɖɛɩɜ. ȼ ɔɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɗŬ ɛŬɠ 

ɓɞɖɗɐůŮɘ ɜŬ ɛŮɚŮŰɐůɞɡɛŮ, ůŮ ůɢɏůɖ ɛŮ Űɞɜ ɢɟɧɜɞ, ˊɞɘɤɜ ˊŬɟŬɛɏŰɟɤɜ ɞɘ ɛŮŰŬɓɞɚɏɠ 

ɏˊŬɘɝŬɜ ɟɧɚɞ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ Űɖɠ 6/2/2012 ůŰɞ Ƚɧɜɘɞ ˊɏɚŬɔɞɠ. 
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ȾȺūȷȿȷȽɃ 3. 

 

3. ɆɈɁɃɄɇȽȾȼ ȾȷȽ ȹɈɁȷɀȽȾȼ ȷɁȷȿɈɆȼ ȺɄȺȽɆɃȹȽɃɈ 6/2/2012 

 

3.1 ŪȺɆȼ ȾȺɁɇɅɃɈ ɉȷɀȼȿɃɈ 

 

ȼ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɛŮɚŮŰɎɛŮ ŬűɞɟɎ ɛɘŬ ɨűŮůɖ ɖ ɞˊɞɑŬ űŬɑɜŮŰŬɘ ɜŬ ɝŮəɑɜɖůŮ Ŭˊɧ Űɖ 

ɜɧŰɘŬ ȿɘɓɨɖ, əŬɘ əɘɜɐɗɖəŮ ůŰŬŭɘŬəɎ ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ, ɛɏɢɟɘ Űɘɠ ŬəŰɏɠ Űɖɠ, Ŭˊɧ ɧˊɞɡ ɖ 

ˊɑŮůɖ ɎɟɢɘůŮ ɜŬ ˊɏűŰŮɘ ɛŮ ɟɡɗɛɧ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 1 Bergeron (ůɢɐɛŬ 3-1). ȰˊŮɘŰŬ 

ůɡɜŮɢɑůŰɖəŮ ɖ ˊɞɟŮɑŬ Űɖɠ ŬəɧɛŬ ˊɘɞ ɓɧɟŮɘŬ ůŰɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ, űŰɎɜɞɜŰŬɠ ɛɏɢɟɘ 

Űɞ Ƚɧɜɘɞ ɄɏɚŬɔɞɠ ɧˊɞɡ əŬɘ ˊŬɟɞɡůɑŬůŮ ˊɚɐɟɖ ɏɝŬɟůɖ ɏɤɠ əŬɘ Űɖɜ ŰŮɚɘəɐ ŮəŰɧɜɤůɐ Űɞɡ 

ɚɑɔɞ ŬɟɔɧŰŮɟŬ. ɇɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ ˊɞɡ űŬɑɜŮŰŬɘ ɧŰɘ ɓɎɗɡɜŮ ŮəɟɖəŰɘəɎ ůŮ ɛɘəɟɧ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ůŰɖɜ ŬɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ, ɝŮəɑɜɖůŮ ůŰɘɠ 5/2 18 UTC Ŭˊɧ Űɖ 

ɜɞŰɘɞŭɡŰɘəɐ ȿɘɓɨɖ ɛŮ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɖɠ 1007,6 hPa. ȰˊŮɘŰŬ Ŭˊɧ ɛɘŬ əɘɜɖŰɘəɧŰɖŰŬ 

ˊɞɡ ˊŬɟɞɡůɑŬůŮ ůŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ɔɘŬ ɚɑɔŮɠ ɩɟŮɠ ɛŮ ůŰŬŭɘŬəɐ ŮɚɎŰŰɤůɖ Űɖɠ ˊɑŮůɖɠ ɖ 

ɞˊɞɑŬ ɏűŰŬůŮ ˊŮɟɑˊɞɡ ŰŬ 1004 hPa, əɘɜɐɗɖəŮ ɓɧɟŮɘŬ ˊɟɞɠ Űɖ ɀŮůɧɔŮɘɞ ɧˊɞɡ əŬɘ 

ŮəŭɖɚɩɗɖəŮ ɖ ŮəɟɖəŰɘəɧŰɖŰɎ Űɞɡ. ɇŬ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȿɘɓɨɖɠ, ŭɖɚŬŭɐ 

ɏɤɠ Űɘɠ 6/2 00 UTC ɧŰŬɜ űŰɎɜŮɘ ůŰŬ ˊŬɟɎɚɘɎ Űɖɠ, ŮɑɜŬɘ əɡɟɑɤɠ Űɞɡ ɛɞɜŰɏɚɞɡ 

ˊɟɞůɞɛɞɑɤůɖɠ, əŬɘ ŬɡŰɧ ɔɘŬŰɑ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ Ůɟɖɛɘəɧ, ɚɧɔɤ ɆŬɢɎɟŬɠ, ɞˊɧŰŮ 

ŬˊɞɡůɘɎɕɞɡɜ əɞɜŰɘɜɞɑ ůŰŬɗɛɞɑ ˊɞɡ ɗŬ ɏəŬɜŬɜ ůɡɚɚɞɔɐ ˊɘɞ ŬɝɘɧˊɘůŰɤɜ ŭŮŭɞɛɏɜɤɜ, ɔɘô 

ŬɡŰɧ əŬɘ ŮɑɜŬɘ ˊɘɞ ŭɨůəɞɚɖ ɞˊɞɘŬŭɐˊɞŰŮ ŬɜɎɚɡůɖ ˊɟɘɜ Ŭˊɧ ŬɡŰɐ Űɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɜɎˊŰɡɝɐɠ Űɞɡ əɘɜŮɑŰŬɘ ɓɧɟŮɘŬ əŬɘ əŬŰɎ Űɖ ɛɏɔɘůŰɖ Ůɝɏɚɘɝɐ Űɞɡ 

ˊŬɟŬɛɏɜŮɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ Ƚɞɜɑɞɡ. ȺəŮɑ ŬɚɚɎɕŮɘ ˊɚɐɟɤɠ ˊɞɟŮɑŬ əŬɗɩɠ ˊɚɏɞɜ 

ŬˊɞŭɡɜŬɛɩɜŮŰŬɘ, ŭɖɚŬŭɐ ɖ ˊɑŮůɖ ůŰɞ əɏɜŰɟɞ Űɖɠ ɨűŮůɖɠ ŬɡɝɎɜŮŰŬɘ, əŬɘ əɘɜŮɑŰŬɘ 

ŬɜŬŰɞɚɘəɎ ˊɟɞɠ Űɖɜ ɖˊŮɘɟɤŰɘəɐ ȺɚɚɎŭŬ, ɧˊɞɡ əŬɘ ɛŮŰɎ Ŭˊɧ ɛŮɟɘəɏɠ ɩɟŮɠ 

ŬˊɞŭɘɞɟɔŬɜɩɜŮŰŬɘ ˊɚɐɟɤɠ. ȷˊɧ Űɘɠ ŬəŰɏɠ Űɖɠ ȿɘɓɨɖɠ ɏűŰŬůŮ ůŰŬ ɜɖůɘɎ Űɞɡ Ƚɞɜɑɞɡ ůŮ 

ůɢŮŭɧɜ 18 ɩɟŮɠ əŬɘ ɛŮ Űɖɜ ŮɚɎɢɘůŰɖ ˊɑŮůɖ ɜŬ űŰɎɜŮɘ ŰŬ 981 hPa ůŰɘɠ 6/2 18 UTC 

ůɨɛűɤɜŬ ɛŮ Űɞ ŬɛŮɟɘəɎɜɘəɞ ɛɞɜŰɏɚɞ GFS.  
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ɆɢɐɛŬ 3-1 ŪɏůŮɘɠ əɏɜŰɟɞɡ ɢŬɛɖɚɞɨ (ɔɘŬ əɎɗŮ ɗɏůɖ ůɖɛŮɘɩɜŮŰŬɘ: ɖɛɏɟŬ/ ɛɐɜŬɠ, ɩɟŬ UTC) 
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3.2 ȷɁȷȿɈɆȼ ɄȽȺɆȼɆ ɀȺɆȼɆ ɆɇȷŪɀȼɆ ŪȷȿȷɆɆȷɆ 

 

ȼ ɀɏůɖ ɆŰɎɗɛɖ ŪɎɚŬůůŬɠ (ɀɆŪ) ŮɑɜŬɘ ɛɘŬ ɘůɞŭɡɜŬɛɘəɐ ŮˊɘűɎɜŮɘŬ ɤɠ ˊɟɞɠ Űɞ 

ŭɡɜŬɛɘəɧ Űɖɠ ɓŬɟɨŰɖŰŬɠ, əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŮ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɔɘŬ Űɖ ɛŮɚɏŰɖ 

Űɖɠ əɑɜɖůɖɠ Ůɜɧɠ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ, əŬɗɩɠ ɖ ˊɑŮůɖ ůŮ ŬɡŰɧ Űɞ ŮˊɑˊŮŭɞ ŮɑɜŬɘ 

ŭŮɑəŰɖɠ Űɖɠ əŬŰɎůŰŬůɖɠ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ɢɤɟɑɠ Űɖɜ Ůˊɘɟɟɞɐ Ɏɚɚɤɜ ˊŬɟŬɔɧɜŰɤɜ.  

Ȱɤɠ əŬɘ Űɘɠ 5/2 18 UTC, Űɞ ɢŬɛɖɚɧ əɘɜŮɑŰŬɘ ŮɜŰɧɠ Űɖɠ ȿɘɓɨɖɠ, Ůɜɩ Ŭˊɧ Űɘɠ 6/2 00 

UTC, űŰɎɜŮɘ ůŰŬ ˊŬɟɎɚɘɎ Űɖɠ, əɘɜɞɨɛŮɜɞ ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ əŬɘ Űɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ, 

ɧˊɞɡ ɓŬɗŬɑɜŮɘ ŮəɟɖəŰɘəɎ əŬɗɩɠ ˊɚɖůɘɎɕŮɘ Űɞ Ƚɧɜɘɞ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŰɞ əŮűɎɚŬɘɞ 

ɔɘŬ Űɖ ɗɏůɖ Űɞɡ ɢŬɛɖɚɞɨ. ȷˊɧ Űɘɠ 6/2 06 UTC ɏɜŬ Ɏɚɚɞ ɢŬɛɖɚɧ Ŭˊɧ Űɖ ɜɧŰɘŬ ȽŰŬɚɑŬ 

ɛɘəɟɧŰŮɟɖɠ ɏɜŰŬůɖɠ, ˊɟɞůŮɔɔɑɕŮɘ ŬɡŰɧ ˊɞɡ ɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ȿɘɓɨɖ, ɛŮ Űɘɛɐ ˊɑŮůɖɠ ůŰŬ 

1009 hPa. ɀŮŰɎ Ŭˊɧ 6 ɩɟŮɠ ɧɛɤɠ ŬɡŰɧ Űɞ ɢŬɛɖɚɧ ŮɝŬűŬɜɑɕŮŰŬɘ, əɎŰɘ ˊɞɡ ůɖɛŬɑɜŮɘ ˊɤɠ 

ŮɑŰŮ ŭɘŬɚɨɗɖəŮ, ŮɑŰŮ ůɡɔɢɤɜŮɨɗɖəŮ ɛŮ Űɞ Ɏɚɚɞ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɜɘůɢɡɗŮɑ ŬəɧɛŬ 

ˊŮɟɘůůɧŰŮɟɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬ ɛŮɔɎɚɞ ůŮ ɏəŰŬůɖ ůɨůŰɖɛŬ ɨűŮůɖɠ. ɄŮɟŬɘŰɏɟɤ 

ŭɘŮɡəɟɘɜɐůŮɘɠ ɗŬ ɡˊɎɟɢɞɡɜ ɏˊŮɘŰŬ Ŭˊɧ ɜɏŮɠ ɛŮɚɏŰŮɠ Ůˊɑ Űɞɡ ɗɏɛŬŰɞɠ, əŬɗɩɠ ɖ 

ŮɝŮɟŮɨɜɖůɖ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ ůɡɔɢɩɜŮɡůɖɠ ɡűɏůŮɤɜ ŮɑɜŬɘ ɏɜŬ ŮɜŭɘŬűɏɟɞɜ əŮűɎɚŬɘɞ 

ˊɞɡ ɢɟɐɕŮɘ ɘŭɘŬɑŰŮɟɖɠ ˊɟɞůɞɢɐɠ əŬɘ ɏɟŮɡɜŬɠ. ȷˊɧ Űɘɠ 12 UTC Űɖɠ ɑŭɘŬɠ ɖɛɏɟŬɠ, 

ˊŬɟŬŰɖɟŮɑŰŬɘ ˊɨəɜɤůɖ Űɤɜ ɘůɞɓŬɟɩɜ ˊɎɜɤ Ŭˊɧ Űɞ Ƚɧɜɘɞ əŬɘ Űɖ ŭɡŰɘəɐ ȺɚɚɎŭŬ. ȷɡŰɧ 

ŭŮɑɢɜŮɘ ɧŰɘ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɜɏɞɡɜ ˊɞɚɨ ɘůɢɡɟɞɑ ɎɜŮɛɞɘ əŬɘ ɖ ŭɘŬűɞɟɏɠ ůŰɖɜ ˊɑŮůɖ ŮɑɜŬɘ 

ɛŮɔɎɚŮɠ əŬɘ ŬˊɧŰɞɛŮɠ, əŬɘ ɖ əŬŰɎůŰŬůɖ ŬɡŰɐ ŮˊɘəɟŬŰŮɑ ɛɏɢɟɘ Űɖɜ ˊɚɐɟɖ ŮəŰɧɜɤůɖ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, ɖ ɞˊɞɑŬ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɘɠ 7/2 12 UTC.  

ȼ ɛɏɔɘůŰɖ ˊɑŮůɖ Ŭˊɧ Űɖ ůŰɘɔɛɐ Űɖɠ Ůɘůɧŭɞɡ Űɞɡ ůŰɖ ɀŮůɧɔŮɘɞ ŮɑɜŬɘ ŰŬ 1005 hPa, 

Ůɜɩ ɖ ŮɚɎɢɘůŰɖ ŮɑɜŬɘ ůŰɞ Ƚɧɜɘɞ əŬɘ űŰɎɜŮɘ ŰŬ 981 hPa ůŮ ɚɘɔɧŰŮɟɞ Ŭˊɧ 24 ɩɟŮɠ, 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɠ Űɖɜ ɨűŮůɖ ŬɡŰɐ ɤɠ ŮəɟɖəŰɘəɐ. ȼ ůɡɔəŮəɟɘɛɏɜɖ Űɘɛɐ ŮɑɜŬɘ Űɞ 

ŬˊɞŰɏɚŮůɛŬ ˊɞɡ ɏŭɤůŬɜ ɞɘ ŬɜŬɚɨůŮɘɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ, ɡˊɎɟɢɞɡɜ ɧɛɤɠ əŬɘ ˊɘɞ 

ɚŮˊŰɞɛŮɟŮɑɠ ˊŬɟŬŰɖɟɐůŮɘɠ ůŰŬ əɨɟɘŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ Űɞɡ 

Ⱥɗɜɘəɞɨ ȷůŰŮɟɞůəɞˊŮɑɞɡ ȷɗɖɜɩɜ ůŰɖ ȻɎəɡɜɗɞ, ˊɞɡ ŭɑɜŮɘ ɧŰɘ ɖ ˊɑŮůɖ ůŰɖ ɀɆŪ ůŰɖɜ 

ˊŮɟɘɞɢɐ ɐŰŬɜ 978,4 hPa, ůŰɘɠ 7/2 02:30 UTC. ɇɞ ˊɘɗŬɜɧ ůűɎɚɛŬ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ 

ɚɧɔɤ ŭɘŬűɞɟɎɠ ůŰɖɜ Ŭəɟɘɓɐ ŰɞˊɞɗŮůɑŬ ɧˊɞɡ əŬŰŬɔɟɎűŮŰŬɘ ɖ ŮɚɎɢɘůŰɖ Űɘɛɐ, ŬɚɚɎ əŬɘ 

ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS ˊŬɟɎɔɞɜŰŬɘ əɎɗŮ 6 ɩɟŮɠ, Ůɜɩ ɞ ɛŮŰŮɤɟɞɚɞɔɘəɧɠ 

ůŰŬɗɛɧɠ ůɡɚɚɏɔŮɘ ůɡɜŮɢɩɠ ŭŮŭɞɛɏɜŬ (ůɢɐɛŬ 3-2). 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

36 
 

ɆɢɐɛŬ 3-2 ɄɑŮůɖ ɀɆŪ (hPa) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS (ɔɘŬ əɎɗŮ ůɢɐɛŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ 

ɛɐɜŬɠ/ ɏŰɞɠ, ɩɟŬ UTC) 
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3.3 ȺȿȷɉȽɆɇȼ ɄȽȺɆȼ ɀȺɆȼɆ ɆɇȷŪɀȼɆ ŪȷȿȷɆɆȷɆ 

 

ȼ ŮɚɎɢɘůŰɖ Űɘɛɐ ˊɑŮůɖɠ ɀɆŪ ŭɖɚɩɜŮɘ Űɞ əɏɜŰɟɞ Űɞɡ ɢŬɛɖɚɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ, əŬɘ 

ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ, əŬɗɩɠ Ŭɜ ɔɑɜŮɘ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ŰɧŰŮ ŰŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ˊɞɡ ɗŬ Ůəŭɖɚɤɗɞɨɜ ɗŬ ŮɑɜŬɘ ˊɞɚɨ ŮɜŰɞɜɧŰŮɟŬ əŬɘ 

Űɞ űŬɘɜɧɛŮɜɞ ɗŬ ɢŬɟŬəŰɖɟɘůŰŮɑ ŮəɟɖəŰɘəɧ. ɆɨɛűɤɜŬ ɛŮ Űɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ 

(ůɢɐɛŬ 3-3), ɖ ɓɎɗɡɜůɖ Űɞɡ ɢŬɛɖɚɞɨ ɝŮəɘɜɎ ůŰɘɠ 5/2/2012 18 UTC, ɤůŰɧůɞ ŬɟɢɘəɎ ɖ 

ɛŮŰŬɓɞɚɐ Űɖɠ ŮɑɜŬɘ ɞɛŬɚɐ, ůŰɖ ůɡɜɏɢŮɘŬ ɧɛɤɠ ɔɑɜŮŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ŬˊɧŰɞɛɖ, ɛŮ ˊɟɩŰɖ 

ŰɏŰɞɘŬ ɛŮŰŬɓɞɚɐ ɜŬ ůɡɛɓŬɑɜŮɘ Ŭˊɧ Űɘɠ 6/2/2012 00 UTC ɧˊɞɡ ůŮ 6 ɩɟŮɠ ɖ ˊɑŮůɖ ɏˊŮůŮ 

ˊŮɟɑˊɞɡ 6-7 hPa. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ɔɘŬŰɑ ɏɜŬɠ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŮɛűɎɜɘůɖɠ ŮəɟɖəŰɘəɞɨ 

əɡəɚɩɜŬ ŮɑɜŬɘ ɖ ɨˊŬɟɝɖ ɗŬɚɎůůɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɘɠ ɣɡɢɟɏɠ Ůˊɞɢɏɠ Űɞɡ ɏŰɞɡɠ. ɆŮ 

ŬɡŰɏɠ ɡˊɎɟɢɞɡɜ ɘůɢɡɟɞɑ ŮˊɘűŬɜŮɘŬəɞɑ ɎɜŮɛɞɘ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ ɗŮɟɛɧ ŬɏɟŬ ůŰŬ ɢŬɛɖɚɎ 

ůŰɟɩɛŬŰŬ əŬɘ ɜɏűɖ ˊɞɚɨ ɘůɢɡɟɐɠ əŬŰŬəɧɟɡűɖɠ ŬɜɎˊŰɡɝɖɠ, ˊɟɞəŬɚɩɜŰŬɠ ɏŰůɘ ˊɞɚɚɏɠ 

űɞɟɏɠ ˊɞɚɨ ɏɜŰɞɜŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ (Böttger et al. 1975; Bosart 1981; Gyakum 1983; 

Mayengon 1984). ȼ ɛɏɔɘůŰɖ ˊŰɩůɖ ˊɑŮůɖɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮŰŬɝɨ Űɤɜ 6/2 06 UTC əŬɘ 

6/2 12 UTC, əŬɘ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 9-10 hPa. ȼ ŭɘŬűɞɟɎ ˊɑŮůɖɠ ŬɜɎ 6ɤɟɞ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ 

ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ 1 (ŬɜŬűɏɟŮŰŬɘ ɔɘŬ Űɞ 6ɤɟɞ ˊɟɘɜ Űɖɜ ŬɜŬɔɟŬűɧɛŮɜɖ ɩɟŬ, ˊ.ɢ.: 

ɖɛŮɟɞɛɖɜɑŬ 5/2 06 UTC ŬűɞɟɎ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Ŭˊɧ 5/2 00 UTC ɏɤɠ 06 UTC).  

ɄɑɜŬəŬɠ 1 ȹɘŬűɞɟɎ ˊɑŮůɖɠ (hPa) ɔɘŬ Űɞ 6ɤɟɞ ˊɟɘɜ Ŭˊɞ Űɖɜ ŬɜŬűŮɟɧɛŮɜɖ ɩɟŬ. (ˊɢ. ɔɘŬ Űɘɠ 

6/2 12 UTC, ŮɑɜŬɘ: ˊɑŮůɖ ůŰɘɠ 12 UTC- ˊɑŮůɖ ůŰɘɠ 06 UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 

 

 

ȼɛŮɟɞɛɖɜɑŬ ȹɘŬűɞɟɎ ˊɑŮůɖɠ 

5/2 06 0,81 

5/2 12 -4,45 

5/2 18 0,38 

6/2 00 -3,36 

6/2 06 -6,335 

6/2 12 -9,756 

6/2 18 -7,068 

7/2 00 1,299 

7/2 06 -0,455 

7/2 12 11,536 
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ɆɢɐɛŬ 3-3 ȺɚɎɢɘůŰŮɠ Űɘɛɏɠ ˊɑŮůɖɠ ɀɆŪ (hPa) (ɔɘŬ Űɞɜ ɞɟɘɕɧɜŰɘɞ ɎɝɞɜŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ 

ɛɐɜŬɠ/ ɏŰɞɠ, ɩɟŬ UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS (ɔɘŬ Űɞɜ əŬŰŬəɧɟɡűɞ ɎɝɞɜŬ ŬɜŬűɏɟŮŰŬɘ: ˊɑŮůɖ 

ůŮ hPa) 
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3.4 ɅɈŪɀɃɆ ȸȷŪɈɁɆȼɆ 

 

Ƀɘ ŮəɟɖəŰɘəɏɠ ɡűɏůŮɘɠ ŮɑɜŬɘ ŰŬ ɢŬɛɖɚɎ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ŮɚɎŰŰɤůɖ Űɖɠ ˊɑŮůɐɠ Űɞɡɠ 

əŬŰɎ 1 Bergeron ŰɞɡɚɎɢɘůŰɞɜ, ŭɖɚŬŭɐ əŬŰɎ 1  ɔɘŬ ˊŮɟɑɞŭɞ 24 ɤɟɩɜ, ɔɘŬ ɔŮɤɔɟŬűɘəɧ 

ˊɚɎŰɞɠ 60ɞ N (Sanders and Gyakum, 1980).  

Ƀ Űɨˊɞɠ Űɞɡ ɟɡɗɛɞɨ ɓɎɗɡɜůɖɠ ŮɑɜŬɘ: 

ὔὈὙὧ , 

ȳˊɞɡ ὔὈὙὧ (Normalized Deepening Rate of Central pressure) ɞ 24ɤɟɞɠ ɟɡɗɛɧɠ 

ˊŰɩůɖɠ Űɖɠ ˊɑŮůɖɠ, ȹP ɖ ŭɘŬűɞɟɎ ˊɑŮůɖɠ Űɞɡ ɢŬɛɖɚɞɨ ɔɘŬ ɏɜŬ 24ɤɟɞ, əŬɘ ű Űɞ 

ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ.  

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮˊŮɘŭɐ ɞɘ ɛŮŰŬɓɞɚɏɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ 6ɤɟɞ, ɔɑɜŮŰŬɘ əŬɘ ɖ 

ůɢŮŰɘəɐ ŬɜŬɔɤɔɐ ůŰɞɜ Űɨˊɞ, ɞˊɧŰŮ ˊɟɞəɨˊŰŮɘ: 

ὔὈὙὧ , 

ȳˊɞɡ ȹP ɖ ŭɘŬűɞɟɎ ˊɑŮůɖɠ ɔɘŬ Űɞ 6ɤɟɞ, əŬɘ ű Űɞ ɛɏůɞ ɔŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ əŬŰɎ Űɞ 

6ɤɟɞ. 

Ƀɘ Űɘɛɏɠ Bergeron űŬɑɜɞɜŰŬɘ ůŰɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ: 

ɁŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ əɎɗŮ ɛˊɎɟŬ ŬɜŬűɏɟŮŰŬɘ ůŰɞ Űɏɚɞɠ Űɞɡ 6ɩɟɞɡ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ 

ŬɜŰɑůŰɞɘɢɖ Űɘɛɐ (ˊ.ɢ. ɖ ɛˊɎɟŬ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɘɠ 6/2 12 UTC, ŬűɞɟɎ Űɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ Ŭˊɧ 6/2 06 UTC ɏɤɠ 6/2 12 UTC). 
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ɆɢɐɛŬ 3-4 Ʌɡɗɛɧɠ ɓɎɗɡɜůɖɠ ɨűŮůɖɠ (Bergeron) (ŬűɞɟɎ Űɞ 6ɤɟɞ ˊɟɘɜ Ŭˊɧ ŬɡŰɧ ˊɞɡ 

ŬɜŬűɏɟŮŰŬɘ, ˊɢ: ɔɘŬ Űɘɠ 6/2 12 UTC, ɘůɢɨŮɘ Űɞ ŭɘɎůŰɖɛŬ Ŭˊɧ 06 ɏɤɠ 12 UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ 

Űɞɡ GFS 

 

ɄŬɟŬŰɖɟɩɜŰŬɠ Űɘɠ Űɘɛɏɠ ůŰɞ ůɢɐɛŬ 3-4, ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŮəɟɖəŰɘəɐ 

əɡəɚɞɔɏɜŮůɖ, əŬɗɩɠ ɞɘ Űɘɛɏɠ ŮɑɜŬɘ ˊɎɜɤ Ŭˊɧ 1 Bergeron ˊɞɡ ŮɑɜŬɘ ŮɚɎɢɘůŰɖ 

ˊɟɞɦˊɧɗŮůɖ, ŮɘŭɘəɎ ɛŮŰɎ Ŭˊɧ Űɘɠ 6/2 00 UTC, ˊɞɡ Űɞ ůɨůŰɖɛŬ ɛˊŬɑɜŮɘ ůŰɖ ɀŮůɧɔŮɘɞ. 

ȼ ˊɘɞ ɏɜŰɞɜɖ ɛŮŰŬɓɞɚɐ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɞ 6ɤɟɞ ɛŮŰŬɝɨ 6/2 06 UTC əŬɘ 6/2 12 UTC, 

ůŰɘɔɛɐ ˊɞɡ Űɞ ɢŬɛɖɚɧ ŮɑɜŬɘ ɛŮŰŬɝɨ Ɏɚɚɤɜ əŬɘ ůŮ Ůɡɜɞɥəɏɠ ɔŮɤɔɟŬűɘəɏɠ ůɡɜɗɐəŮɠ ɔɘŬ 

Űɖɜ ŮəɟɖəŰɘəɐ ɓɎɗɡɜůɐ Űɞɡ. Ⱥˊɑůɖɠ űŬɑɜŮŰŬɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢɞɡɜ Űɘɛɏɠ ˊɎɜɤ Ŭˊɧ 1 

Bergeron ɔɘŬ Űɘɠ 5/2, əŬɘ ŬɡŰɧ ɔɘŬŰɑ ˊŬɟɧɚɞ ˊɞɡ ɡˊɐɟɢŮ ɨűŮůɖ, ŭŮɜ ŮɚŬŰŰɩɗɖəŮ ɖ ˊɑŮůɖ 

ůŰɞɜ ŬˊŬɘŰɞɨɛŮɜɞ ɟɡɗɛɧ, ɞˊɧŰŮ ŬəɧɛŬ ŭŮɜ ɗŮɤɟŮɑŰŬɘ ŮəɟɖəŰɘəɐ. Ⱥˊɑůɖɠ əŬɗɩɠ űŰɎɜŮɘ 

ůŰŬ ɜɖůɘɎ Űɞɡ Ƚɞɜɑɞɡ, Ůɜɩ ɖ ˊɑŮůɖ ˊŬɟŬɛɏɜŮɘ ůŮ ŬɟəŮŰɎ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ, ŮɜŰɞɨŰɞɘɠ ŭŮɜ 

ɛŮɘɩɜŮŰŬɘ ˊŮɟŮŰŬɑɟɤ, əŬɘ ůɡɜŮˊɩɠ ˊŬɨŮɘ ɞ ŮəɟɖəŰɘəɧɠ Űɞɡ ɢŬɟŬəŰɐɟŬɠ, ɛŮ Űɘɠ əŬɘɟɘəɏɠ 

ůɡɜɏˊŮɘŮɠ ɜŬ ŮɑɜŬɘ ŬəɧɛŬ ŮɛűŬɜɐɠ ɛɏɢɟɘ əŬɘ Űɖɜ ˊɚɐɟɖ ŬˊɞŭɘɞɟɔɎɜɤůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ɛŮŰɎ Űɘɠ 7/2 12 UTC.  
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3.5 ȷɁȷȿɈɆȼ ȺɄȽūȷɁȺȽȷȾɃɈ ȷɁȺɀɃɈ (10M) 

 

Ƀ ŮˊɘűŬɜŮɘŬəɧɠ ɎɜŮɛɞɠ ˊɜɏŮɘ ůŰŬ 10 m ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ, əŬɘ ŭŮɑɢɜŮɘ Űɘɠ 

ŰŬɢɨŰɖŰŮɠ əŬɘ Űɖ ŭɘŮɨɗɡɜůɖ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ, ŬɚɚɎ əŬɘ Űɖ ůɡůɢɏŰɘůɖ ɛŮ Űɖɜ 

əŬŰɎůŰŬůɖ ůŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ. 

ȼ ɛŮɚɏŰɖ Űɞɡ Ŭɜɏɛɞɡ ŬɡŰɞɨ ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ Űɧůɞ Űɖ ɕɤɜɘəɐ ɧůɞ əŬɘ Űɖ 

ɛŮůɖɛɓɟɘɜɐ Űɞɡ ůɡɜɘůŰɩůŬ, u əŬɘ v, ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ (ȻɘŬəɧˊɞɡɚɞɠ əŬɘ 

ūɟŬɔəɞɨɚɖ, 2015; ɇůɞˊɞɡɟɑŭɖɠ, 2014). 

ɆŰɘɠ 5/2 12 UTC ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ əŬŰŬɔɟɎűɞɜŰŬɘ ůɖɛŬɜŰɘəɏɠ 

ŬɚɚŬɔɏɠ ůŰɘɠ ŭɘŮɡɗɨɜůŮɘɠ, əɎŰɘ ˊɞɡ ŭŮɑɢɜŮɘ ŭɘŬŰŬɟŬɢɐ Űɖɠ ɘůɞɟɟɞˊɑŬɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ 

ůŰɖɜ ˊŮɟɘɞɢɐ. ɄŬɟŬŰɖɟɞɨɜŰŬɘ űŬɘɜɧɛŮɜŬ ůŰɟɞɓɘɚɘůɛɞɨ ŬɟɢɘəɎ ˊɎɜɤ Ŭˊɧ Űɖ ɆɘəŮɚɑŬ 

ůŰɘɠ 18 UTC ˊɞɡ əɘɜɞɨɜŰŬɘ ŬɜŬŰɞɚɘəɎ, Ůɜɩ ůŰɘɠ 6/2 00 UTC űŬɑɜŮŰŬɘ ɞ ůŰɟɞɓɘɚɘůɛɧɠ 

ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ Ɏɚɚɞ ɢŬɛɖɚɧ ůŰɘɠ ŬəŰɏɠ Űɖɠ ȿɘɓɨɖɠ ɛŮ əɑɜɖůɖ ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ, 

əŬɘ ŰŬɢɨŰɖŰŮɠ Ŭɜɏɛɤɜ ɏɤɠ əŬɘ ŰŬ 15 m/s. ɆŰɘɠ 12 UTC ŬɜɞɘɢŰɎ Űɞɡ Ƚɞɜɑɞɡ, űŬɑɜŮŰŬɘ ɧŰɘ 

ŰŬ ŭɡɞ ŬɡŰɎ ůɡůŰɐɛŬŰŬ ůɡɔɢɤɜŮɨɞɜŰŬɘ əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ ɏɜŬ ɜɏɞ ɢŬɛɖɚɧ ɛŮ ŬəɧɛŬ ˊɘɞ 

ɏɜŰɞɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ˊɞɡ əɘɜŮɑŰŬɘ ˊɟɞɠ Űɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ, ɛŮ ˊɘɞ Ŭɟɔɞɨɠ ɟɡɗɛɞɨɠ, 

ŬɚɚɎ ɛŮ ŰŬɢɨŰɖŰŮɠ Űɤɜ Ŭɜɏɛɤɜ ɜŬ űŰɎɜɞɡɜ ŰŬ 21 m/s. ɆŰɘɠ 18 UTC Űɞ ɢŬɛɖɚɧ ɓɟɑůəŮŰŬɘ 

ˊɎɜɤ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ əŬɘ ɞ ůŰɟɞɓɘɚɘůɛɧɠ ŭɑɜŮɘ ŰŬɢɨŰɖŰŮɠ Ŭɜɏɛɤɜ ɏɤɠ əŬɘ 28 m/s, 

ɛɏɔɘůŰŮɠ ɔɘŬ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ űŬɘɜɞɛɏɜɞɡ, əɎŰɘ ˊɞɡ ŭŮɑɢɜŮɘ Űɖ ůűɞŭɟɧŰɖŰŬ Űɖɠ 

ɨűŮůɖɠ. ɇɞ ůɨůŰɖɛŬ ůɡɜŮɢɑɕŮɘ Űɖ ŭɟɎůɖ Űɞɡ ɏɤɠ əŬɘ Űɘɠ 7/2 12 UTC ɛŮ ůŬűɩɠ 

ɛɘəɟɧŰŮɟɖ ɏɜŰŬůɖ, ɞˊɧŰŮ əŬɘ ŰŮɚɘəɎ ŬɟɢɑɕŮɘ ɜŬ ŮəŰɞɜɩɜŮŰŬɘ ˊɚɐɟɤɠ ɛɏɢɟɘ əŬɘ Űɘɠ 18 

UTC (ůɢɐɛŬ 3-5). 
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ɆɢɐɛŬ 3-5 ɇŬɢɨŰɖŰŮɠ Ŭɜɏɛɞɡ ůŰŬ 10m (m/s) (ɔɘŬ əɎɗŮ ůɢɐɛŬ: ɖɛɏɟŬ/ ɛɐɜŬɠ/ ɏŰɞɠ, ɩɟŬ UTC) 

Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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3.6 ȷɁȷȿɈɆȼ ũȺɋȹɈɁȷɀȽȾɃɈ ɈɊɃɈɆ ȾȷȽ ŪȺɅɀɃȾɅȷɆȽȷɆ Ɇɇȷ 500 

HPA 

 

ɋɠ ɔŮɤŭɡɜŬɛɘəɧ ɞɟɑɕŮŰŬɘ Űɞ ɏɟɔɞ Űɖɠ ŭɨɜŬɛɖɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɛɘŬ ɛɎɕŬ 

ŬɏɟŬ ɜŬ ŬɜɡɣɤɗŮɑ əŬŰɎ əɎˊɞɘɞ ɨɣɞɠ. Ƀ ɔŮɤɛŮŰɟɘəɧɠ Űɧˊɞɠ Űɤɜ ůɖɛŮɑɤɜ ˊɞɡ Ůɜɩɜɞɡɜ 

ŰŬ ůɖɛŮɑŬ ɧˊɞɡ Űɞ ɔŮɤŭɡɜŬɛɘəɧ ŮɑɜŬɘ Űɞ ɑŭɘɞ, ɚɏɔŮŰŬɘ ɘůɞɔŮɤŭɡɜŬɛɘəɐ ŮˊɘűɎɜŮɘŬ. ȷɡŰɐ 

ŮɑɜŬɘ ɢɟɐůɘɛɖ, ŭɘɧŰɘ ɛŬɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ Ŭɡɚɩɜɤɜ əŬɘ Űɤɜ ɟŬɢɩɜ, ˊɞɡ 

əŬɗɞɟɑɕɞɡɜ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɘɠ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ (ȾŬɟŬəɩůŰŬɠ, 2013). 

ȼ ɛŮɚɏŰɖ Űɞɡ ɔŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 500 hPa ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ 

əŬɗɩɠ ůŮ ŬɡŰɧ űŬɑɜɞɜŰŬɘ ɞɘ ůɖɛŬɜŰɘəɏɠ ŬɚɚŬɔɏɠ ůŰɖɜ ɘůɞɟɟɞˊɑŬ Űɖɠ ŰɟɞˊɧůűŬɘɟŬɠ. ȼ 

ŮˊɘűɎɜŮɘŬ ŬɡŰɐ ůŮ ŬˊɧɚɡŰɞ ɡɣɧɛŮŰɟɞ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 5,5 km Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ, ɔɘô ŬɡŰɧ əŬɘ ŮɑɜŬɘ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɖɠ ůɡɜɞɚɘəɐɠ əŬŰɎůŰŬůɖɠ. ȾŬŰɎ 

ɛɐəɞɠ Űɤɜ ɓɧɟŮɘɤɜ ŬəŰɩɜ Űɖɠ ȷűɟɘəɐɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɕɤɜɘəɐ ɟɞɐ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, 

əɡɟɑɤɠ Ŭˊɧ Űɘɠ 6/2 06 UTC, əŬɗɩɠ ɖ ˊŮɟɘɞɢɐ ɓɟɑůəŮŰŬɘ ůŰŬ ɜɧŰɘŬ Ůɜɧɠ ŮəŰŮŰŬɛɏɜɞɡ 

ŬɡɚɩɜŬ ˊɞɡ əŬɚɨˊŰŮɘ ůɢŮŭɧɜ ɧɚɖ Űɖ ɀŮůɧɔŮɘɞ. ɇɞ ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

əŮɜŰɟɘəɞɨ Ƚɞɜɑɞɡ ůŰɘɠ 6/2 06 UTC ɐŰŬɜ 5,45 gpkm Ůɜɩ ůŰɞ ɜɧŰɘɞ ɏűŰŬɜŮ əŬɘ ŰŬ 5,5 

gpkm. ɆŰɘɠ 12 UTC ́ ŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ əɞɜŰɎ ůŰɞ Ƚɧɜɘɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ əɚŮɘůŰɧ ɢŬɛɖɚɧ 

Űɤɜ ɔŮɤŭɡɜŬɛɘəɩɜ ɡɣɩɜ, Űɞ ɞˊɞɑɞ ŭɖɚɩɜŮɘ ˊŮɟɘůůɧŰŮɟɖ ɞɟɔɎɜɤůɖ ɎɟŬ əŬɘ ˊŬɟɞɡůɑŬ 

əɎˊɞɘɞɡ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ, əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɢŬɛɖɚɐ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ 

ˊŮɟɘɞɢɐ ŬɡŰɐ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 500 hPa, ɛŬɟŰɡɟɎ Ůɡɜɞɥəɏɠ ůɡɜɗɐəŮɠ ɔɘŬ Ůəŭɐɚɤůɖ 

ŬůŰɎɗŮɘŬɠ. ɀɏɢɟɘ Űɘɠ 7/2 06 UTC Űɞ ůɨůŰɖɛŬ ŮɝŬˊɚɩɜŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɖ ɜɧŰɘŬ 

ɓŬɚəŬɜɘəɐ ŮˊɘəɟɎŰŮɘŬ, ɞˊɧŰŮ əŬɘ ŬɟɢɑɕŮɘ ɖ ůŰŬŭɘŬəɐ ŭɘɎɚɡůɐ Űɞɡ (ůɢɐɛŬ 3-6). 
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ɆɢɐɛŬ 3-6: ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ (gpkm), ɘůɞˊɚɖɗŮɑɠ: ɗŮɟɛɞəɟŬůɑŬ ůəɑŬůɖ (C), ůŰŬ 500 hPa 

(ɔɘŬ əɎɗŮ ůɢɐɛŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ ɛɐɜŬɠ/ ɏŰɞɠ, ŮˊɑˊŮŭɞ ˊɑŮůɖɠ (hPa), ɩɟŬ UTC) Ŭˊɧ Űɘɠ 

ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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3.7 ȷɁȷȿɈɆȼ ũȺɋȹɈɁȷɀȽȾɃɈ ɈɊɃɈɆ ȾȷȽ ŪȺɅɀɃȾɅȷɆȽȷɆ Ɇɇȷ 850 

HPA 

 

ɇɞ ŮˊɑˊŮŭɞ Űɤɜ 850 hPa ɓɟɑůəŮŰŬɘ ˊɘɞ əɞɜŰɎ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɔɖɠ, əŬɗɩɠ ŬˊɏɢŮɘ 

ˊŮɟɑˊɞɡ 1,5 km Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ. ȼ ɗŮɟɛɞəɟŬůɑŬ ůŮ ŬɡŰɞɨɠ Űɞɡɠ 

ɢɎɟŰŮɠ, ŮɑɜŬɘ ˊŮɟɑˊɞɡ 8o C ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɓɏɓŬɘŬ 

Űɖɠ ɛɘəɟɐɠ ŮˊɑŭɟŬůɖɠ, Ɏɚɚɤɜ ˊŬɟŬɔɧɜŰɤɜ, ɧˊɤɠ ɖ ɡɔɟŬůɑŬ, ɖ ɜŮűɞəɎɚɡɣɖ əŬɘ ɎɚɚŬ, 

əɎŰɘ ɧɛɤɠ ˊɞɡ ŭŮɜ ůɡɛɓŬɑɜŮɘ ˊɎɜŰŬ. ɆŮ ˊŮɟɘɞɢɏɠ ˊɡəɜɩɜ ɘůɧɗŮɟɛɤɜ əŬɛˊɡɚɩɜ űŬɑɜŮŰŬɘ 

ɖ ɨˊŬɟɝɖ Ůɜɧɠ ɛŮŰɩˊɞɡ, ɔɘô ŬɡŰɧ əŬɘ ŮɑɜŬɘ ˊɞɚɨ ɢɟɐůɘɛɖ ɖ ɛŮɚɏŰɖ ŬɡŰɐɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ 

əŬɗɩɠ ŮɑɜŬɘ ˊɘɞ ŮɡŭɘɎəɟɘŰɞɘ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ŭɘŬɛɧɟűɤůɖɠ Űɞɡ əŬɘɟɞɨ ůŰɖɜ ŮˊɘűɎɜŮɘŬ 

(ȾŬɟŬəɩůŰŬɠ, 2013). 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůɢɐɛŬ 3-7, ůŰɘɠ 6/2 00 UTC űŬɑɜŮŰŬɘ ɏɜŬ ɞɟɔŬɜɤɛɏɜɞ əɚŮɘůŰɧ 

ɢŬɛɖɚɩɜ Űɤɜ ɡɣɩɜ ˊɎɜɤ Ŭˊɧ Űɖɜ ɆɘəŮɚɑŬ, ˊɞɡ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ, ŮɑɜŬɘ 

ɏɜŭŮɘɝɖ ɓŬɟɞɛŮŰɟɘəɞɨ ɢŬɛɖɚɞɨ, Űɞ ɞˊɞɑɞ ůɡɜŭɡɎɕŮŰŬɘ ɛŮ ɏɜŬ Ɏɚɚɞ ɢŬɛɖɚɧ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ ˊɞɡ ɏɟɢŮŰŬɘ Ŭˊɧ Űɘɠ ŬəŰɏɠ Űɖɠ ȿɘɓɨɖɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ɨűŮůɖ ɜŬ ɓŬɗŬɑɜŮɘ 

ŬəɧɛŬ ˊŮɟɘůůɧŰŮɟɞ ɧˊɤɠ ˊɟɞŭɑŭŮɘ əŬɘ ɞ ŭŮɑəŰɖɠ Űɞɡ ɔŮɤŭɡɜŬɛɘəɞɨ ɨɣɞɡɠ. ȷɡŰɧ 

ɛŮŰŬɓɎɚɚŮŰŬɘ əŬɗɩɠ Ŭˊɧ 1,35 gpkm ůŰɘɠ 06 UTC ůŰŬ ŬɜɞɘɢŰɎ Űɞɡ Ƚɞɜɑɞɡ, ɔɑɜŮŰŬɘ 1,2 

gpkm ůŰɘɠ 18 UTC Ŭəɟɘɓɩɠ ˊɎɜɤ Ŭˊɧ ŰŬ ȺˊŰɎɜɖůŬ əŬɘ ɛɏɢɟɘ Űɘɠ 7/2 06 UTC ɞˊɧŰŮ əŬɘ 

ŬɟɢɑɕŮɘ ɜŬ ŬɡɝɎɜŮŰŬɘ. Ⱥˊɑůɖɠ ˊŬɟɎɚɚɖɚŬ ůŰɘɠ ŬəŰɏɠ Űɖɠ ȷűɟɘəɐɠ ůɢɖɛŬŰɑɕɞɜŰŬɘ ˊɡəɜɏɠ 

ɘůɧɗŮɟɛŮɠ əŬɛˊɨɚŮɠ ˊɞɡ ŭɖɚɩɜɞɡɜ ˊŬɟɞɡůɑŬ ɛŮŰɩˊɞɡ, Űɞ ɞˊɞɑɞ əɘɜŮɑŰŬɘ ɛŮ 

əŬŰŮɨɗɡɜůɖ Ŭˊɧ ȹɁȹ ˊɟɞɠ ȷȸȷ, ŭɘŬɛɞɟűɩɜɞɜŰŬɠ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ. 
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ɆɢɐɛŬ 3-7 əŬɛˊɨɚŮɠ: ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ (gpkm), ɔɟŬɛɛɞůəɘŬůɛɏɜɞ: ɗŮɟɛɞəɟŬůɑŬ (C), ůŰŬ 

850 hPa (ɔɘŬ əɎɗŮ ůɢɐɛŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ ɛɐɜŬɠ/ ɏŰɞɠ, ŮˊɑˊŮŭɞ ˊɑŮůɖɠ (hPa), ɩɟŬ UTC)Ŭˊɧ 

Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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3.8 ȷɁȷȿɈɆȼ ɆɉȺɇȽȾɃɈ ɆɇɅɃȸȽȿȽɆɀɃɈ 

 

ȼ ŬŰɛɧůűŬɘɟŬ ůɡɛˊŮɟɘűɏɟŮŰŬɘ ůŬɜ ɟŮɡůŰɧ.  ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ əɑɜɖůɐ Űɞɡ ŮɑɜŬɘ 

ˊɘɞ ˊɞɚɨˊɚɞəɖ əŬɘ ɧɢɘ ŮɜɘŬɑŬ. ɀˊɞɟŮɑ ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ɜŬ ˊŮɟɘůŰɟɏűŮŰŬɘ ɔɨɟɤ Ŭˊɧ 

ˊɞɚɚɎ əɏɜŰɟŬ ˊŮɟɘůŰɟɞűɐɠ. ȰŰůɘ ɚɞɘˊɧɜ ɞ ůŰɟɞɓɘɚɘůɛɧɠ ŮɝŬɟŰɎŰŬɘ Űɧůɞ Ŭˊɧ Űɖɜ əɚɑůɖ 

Űɞɡ ɎɝɞɜŬ ˊŮɟɘůŰɟɞűɐɠ, ɧůɞ əŬɘ Ŭˊɧ Űɞ ŭɘɎɜɡůɛŬ Űɖɠ ŰŬɢɨŰɖŰŬɠ, əŬɘ ŬˊɞŰŮɚŮɑ ɛɏŰɟɞ 

Űɞˊɘəɐɠ ˊŮɟɘůŰɟɞűɐɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞ ůɢŮŰɘəɧɠ ůŰɟɞɓɘɚɘůɛɧɠ 

ɏɢŮɘ ɜŬ əɎɜŮɘ ɛŮ Űɖɜ əŬŰŬəɧɟɡűɖ ůɡɜɘůŰɩůŬ ˊɞɡ ɞɟɑɕŮɘ Űɖɜ ˊŮɟɘůŰɟɞűɐ ɛɘŬɠ ŬɏɟɘŬɠ 

ɛɎɕŬɠ ɔɨɟɤ Ŭˊɧ ɏɜŬɜ ɎɝɞɜŬ ˊŮɟɘůŰɟɞűɐɠ əŬɘ ɏɢŮɘ ŭɡɞ ůɡɜɘůŰɩůŮɠ: Űɞ ůɢŮŰɘəɧ 

ůŰɟɞɓɘɚɘůɛɧ ɚɧɔɤ əŬɛˊɡɚɧŰɖŰŬɠ, əŬɘ ŬɡŰɧɜ ɚɧɔɤ ŭɘŬŰɛɖŰɘəɞɨ Ŭɜɏɛɞɡ (ȻɘŬəɧˊɞɡɚɞɠ 

əŬɘ ūɟŬɔəɞɨɚɖ, 2015). ȼ Űɘɛɐ Űɞɡ ůɢŮŰɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ ŬɡɝɎɜŮŰŬɘ, ɧůɞ ɛŮɘɩɜŮŰŬɘ Űɞ 

ɔŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ, ɔɘô ŬɡŰɧ əŬɘ ůŰɞɡɠ ŬɡɚɩɜŮɠ, ˊŬɑɟɜŮɘ ɛɏɔɘůŰɖ Űɘɛɐ, Ůɜɩ ŮɚɎɢɘůŰɖ ůŰɘɠ 

ɟɎɢŮɠ. ȼ əŬŰŬɜɞɛɐ Űɞɡ ůŰɟɞɓɘɚɘůɛɞɨ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ, əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚɚŮɘ 

ůɖɛŬɜŰɘəɎ Űɧůɞ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ, ɧůɞ əŬɘ ůŰɖɜ Ůɜɑůɢɡůɖ ɡűɏůŮɤɜ, ŬɜŬɚɧɔɤɠ əŬɘ Ɏɚɚɤɜ 

ˊŬɟŬɔɧɜŰɤɜ ɛŮ ɑŭɘŬ ŮˊɑŭɟŬůɖ. Ⱥˊɑůɖɠ ɖ ɛŮɚɏŰɖ Űɞɡɠ ůɢŮŰɑɕŮŰŬɘ əŬɘ ɛŮ Űɖɜ ˊɟɧɔɜɤůɐ 

Űɞɡɠ, Ŭűɞɨ ɏɟŮɡɜŮɠ Űɤɜ Sanders (1986) əŬɘ Gyakum (1990), ɏŭŮɘɝŬɜ ɧŰɘ ˊɎɜŰŬ 

ůɡɜɡˊɐɟɢŬɜ ɏɜŬ əɏɜŰɟɞ ɢŬɛɖɚɞɨ ɛŮ ɏɜŬ əɏɜŰɟɞ ůŰɟɞɓɘɚɘůɛɞɨ, əŬɘ ɛɎɚɘůŰŬ ɞ 

ůŰɟɞɓɘɚɘůɛɧɠ ˊɞɚɚɏɠ űɞɟɏɠ ŮɛűŬɜɘɕɧŰŬɜ ɏɤɠ əŬɘ 48 ɩɟŮɠ ɜɤɟɑŰŮɟŬ. Ƀɘ ŬɡɚɩɜŮɠ ˊɞɡ 

ůɢɖɛŬŰɑɕɞɜŰŬɘ (trough), Ůɡɜɞɞɨɜ Űɘɠ Ŭɜɞŭɘəɏɠ əɘɜɐůŮɘɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ, ɎɟŬ əŬɘ Űɖɜ 

Ůəŭɐɚɤůɖ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɚɧɔɤ Ŭɡɝɖɛɏɜɖɠ ɜŮűɞəɎɚɡɣɖɠ. ȾŬŰɎ Űɖɜ ŮˊŬűɐ Ůɜɧɠ 

ɛŮŰɩˊɞɡ ɛŮ ɏɜŬɜ ŬɡɚɩɜŬ, ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɗŮŰɘəɐ ɛŮŰŬűɞɟɎ ůŰɟɞɓɘɚɘůɛɞɨ, ŭɖɚŬŭɐ 

əɡəɚɤɜɘəɧɠ ůŰɟɞɓɘɚɘůɛɧɠ, ˊɞɡ ůɖɛŬɑɜŮɘ ˊŮɟŬɘŰɏɟɤ ŬˊɧŰɞɛɖ ɓɎɗɡɜůɖ Űɞɡ ɢŬɛɖɚɞɨ, 

ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Sanders and Gyakum (1980); Sanders (1986). ȳˊɤɠ űŬɑɜŮŰŬɘ ɚɞɘˊɧɜ, 

ɖ ɛŮɚɏŰɖ Űɞɡ ůŰɟɞɓɘɚɘůɛɞɨ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɞ ɔŮɔɞɜɧɠ ŬɡŰɧ, əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ 

ˊŬɟɏɢŮɘ ɢɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɨˊŬɟɝɖ ɛɘŬɠ ɓɎɗɡɜůɖɠ ŬɚɚɎ əŬɘ Űɖɜ ɏɜŰŬůɖ 

ŬɡŰɐɠ. 

ȷˊɧ Űɘɠ 5/2 00 UTC əŬɘ ɔɘŬ 24 ɩɟŮɠ ŭŮɜ ˊŬɟŬŰɖɟŮɑŰŬɘ əɎˊɞɘŬ ŬɝɘɞůɖɛŮɑɤŰɖ 

ɛŮŰŬɓɞɚɐ ůŰɞ ůŰɟɞɓɘɚɘůɛɧ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 1000 hPa əŬɗɩɠ ŬəɧɛŬ Űɞ ůɨůŰɖɛŬ ŭŮɜ 

ɏɢŮɘ ɛŮŰŬűŮɟɗŮɑ ˊɟɞɠ Űɖ ɀŮůɧɔŮɘɞ. ȷˊɧ Űɘɠ 6/2 00 UTC ɧɛɤɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůɢɐɛŬ 

3-8, ůŰɘɠ ŬəŰɏɠ Űɖɠ ȿɘɓɨɖɠ ŮɛűŬɜɑɕŮŰŬɘ Űɘɛɐ σπzρπ , əɎŰɘ ˊɞɡ ŭŮɑɢɜŮɘ ˊŬɟɞɡůɑŬ 

ɨűŮůɖɠ, Ůɜɩ əŬŰɎ Űɖ ɛŮŰŬəɑɜɖůɖ ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ, űŰɎɜŮɘ ɛɏůŬ ůŮ 6 ɩɟŮɠ ŰŬ τπz

ρπ , əŬɘ əɟŬŰɎŮɘ ůŰŬɗŮɟɎ Űɖɜ Űɘɛɐ ŬɡŰɐ ůŰŬ ŬɜɞɘɢŰɎ Űɞɡ Ƚɞɜɑɞɡ ɛɏɢɟɘ Űɘɠ 18 UTC. 
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ȰˊŮɘŰŬ, Űɖɜ ŬɡɝɎɜŮɘ, əŬɗɩɠ ůŰɘɠ 6/2 18 UTC űŰɎɜŮɘ ŰŬ 6πz ρπ , əŬɘ ŬəɧɛŬ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɘɠ 7/2 06 UTC ɛŮ Űɘɛɐ ˊɞɡ ŬɔɔɑɕŮɘ ŰŬ χπzρπ , ŭŮɑɢɜɞɜŰŬɠ Űɖɜ 

ɏɜŰɞɜɖ ŭɟɎůɖ Űɞɡ ŬɡɚɩɜŬ ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɞɡ ŮɜɑůɢɡůŮ Űɞɜ ɡˊɧ ɛŮɚɏŰɖ ŮəɟɖəŰɘəɧ 

əɡəɚɩɜŬ. 

 

  

  

  

ɆɢɐɛŬ 3-8 ɆɢŮŰɘəɧɠ ůŰɟɞɓɘɚɘůɛɧɠ ůŰɞ ŮˊɑˊŮŭɞ Űɤɜ 1000 hPa ( ρzπί  (ɔɘŬ əɎɗŮ ůɢɐɛŬ 

ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ ɛɐɜŬɠ/ ɏŰɞɠ, ɩɟŬ UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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3.9 ȷɁȷȿɈɆȼ ȴɊɃɈɆ ɇɅɃɄɃɄȷɈɆȼɆ 

 

ȼ ŰɟɞˊɧˊŬɡůɖ ŮɑɜŬɘ ɖ ɛŮŰŬɓŬŰɘəɐ ŮˊɘűɎɜŮɘŬ ˊɎɢɞɡɠ 11-12 km, ɔɘŬ Űɘɠ ŮɨəɟŬŰŮɠ 

ˊŮɟɘɞɢɏɠ, ɛŮŰŬɝɨ Űɖɠ ŰɟɞˊɧůűŬɘɟŬɠ əŬɘ Űɖɠ ůŰɟŬŰɧůűŬɘɟŬɠ əŬɘ ŮɑɜŬɘ ŭɡɞ Ůɘŭɩɜ: ɖ 

Űɟɞˊɘəɐ əŬɘ ɖ ˊɞɚɘəɐ. ȼ Űɟɞˊɘəɐ ŮɛűŬɜɑɕŮŰŬɘ ůŮ ɛɘəɟɎ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ (35-40ɞ ), 

Ůɜɩ ɖ ˊɞɚɘəɐ ůŮ ɛŮɔɎɚŬ. ɇɞ ɨɣɞɠ ůɢŮŰɑɕŮŰŬɘ Ůˊɑůɖɠ Űɧůɞ ɛŮ Űɖɜ Ůˊɞɢɐ Űɞɡ ɏŰɞɡɠ, ɧůɞ 

əŬɘ ɛŮ Űɞ Ůɑŭɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ŮˊɘəɟŬŰŮɑ Ŭˊɧ əɎŰɤ. ɇɞ ɨɣɞɠ ɛŮɘɩɜŮŰŬɘ ɧŰŬɜ Ŭˊɧ 

əɎŰɤ ɡˊɎɟɢŮɘ əɡəɚɤɜɘəɧ ůɨůŰɖɛŬ ɐ/əŬɘ ŮˊɞɢɘŬəɐ ɛŮŰɎɓŬůɖ ˊɟɞɠ Ɏɜɞɘɝɖ, Ůɜɩ 

ŬɡɝɎɜŮŰŬɘ ˊɎɜɤ Ŭˊɧ ŬɜŰɘəɡəɚɩɜŬ ɐ/əŬɘ Ŭˊɧ ŮˊɞɢɘŬəɐ ɛŮŰɎɓŬůɖ ˊɟɞɠ űɗɘɜɧˊɤɟɞ. ȼ 

ŭɡɜŬɛɘəɐ ŰɟɞˊɧˊŬɡůɖ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŮˊɘűɎɜŮɘŬ, ɛŮ Űɘɛɏɠ ŭɡɜŬɛɘəɞɨ ůŰɟɞɓɘɚɘůɛɞɨ 2 

PVU (Hoskins and Berrisford 1988). ȳŰŬɜ űŬɑɜŮŰŬɘ ɜŬ əŬɗɘɕɎɜŮɘ ůŮ ɢŬɛɖɚɧŰŮɟŬ ɨɣɖ, 

ůɢɖɛŬŰɑɕŮɘ ŬɜŬŭɑˊɚɤůɖ əŬŰɎ ɏɜŬɜ ɎɝɞɜŬ. ȰŰůɘ ɡˊɎɟɢŮɘ ɛɘŬ ɏɜŭŮɘɝɖ ɨˊŬɟɝɖɠ 

ŬŮɟɞɢŮɘɛɎɟɟɞɡ (ȷəɟɘŰɑŭɖɠ ə.Ŭ., 2008). ȼ ɛŮɚɏŰɖ Űɖɠ ɗŮɤɟŮɑŰŬɘ ůɖɛŬɜŰɘəɐ əŬɗɩɠ 

ŬɜɎɛŮůŬ ůŰŬ ŭɡɞ Ůɑŭɖ ŰɟɞˊɧˊŬɡůɖɠ, ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬ ůɨůŰɖɛŬ ɟɞɐɠ Ŭɜɏɛɤɜ ɛŮ ˊɞɚɨ 

ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ, Űɞɡɠ ŬŮɟɞɢŮɘɛɎɟɟɞɡɠ, ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ŰŬ ůɡůŰɐɛŬŰŬ Űɤɜ 

əŬŰɩŰŮɟɤɜ ůŰɟɤɛɎŰɤɜ. ɆŰɖɜ ŬɜɩŰŮɟɖ ŰɟɞˊɧůűŬɘɟŬ ɛˊɞɟɞɨɜ ɜŬ ŮɛűŬɜɘůŰɞɨɜ 

ŬɜɤɛŬɚɑŮɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖ ůŰɟŬŰɧůűŬɘɟŬ, ůŰɘɠ ɞˊɞɑŮɠ ɛŮɘɩɜŮŰŬɘ Űɞ ɨɣɞɠ Űɖɠ 

ŰɟɞˊɧˊŬɡůɖɠ, əŬɘ ɚɏɔɞɜŰŬɘ ŭɡɜŬɛɘəɏɠ ŬɜɤɛŬɚɑŮɠ Űɖɠ ŰɟɞˊɧˊŬɡůɖɠ (ɄɡɗŬɟɞɨɚɖɠ, 

2010). ȷɡŰɏɠ ɞɘ ŬɜɤɛŬɚɑŮɠ Űɖɠ ŰɟɞˊɧˊŬɡůɖɠ Ůɡɜɞɞɨɜ Űɖɜ əɡəɚɞɔɏɜŮůɖ ɧŰŬɜ 

ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ ɛɘŬ ɓŬɟɞəɚɘɜɘəɐ ɕɩɜɖ Űɖɠ əŬŰɩŰŮɟɖɠ ŰɟɞˊɧůűŬɘɟŬɠ. 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ŮəɟɖəŰɘəɞɨ əɡəɚɩɜŬ ˊɞɡ ɛŮɚŮŰɎŰŬɘ Ůŭɩ (ůɢɐɛŬ 3-9), 

ŬɝɘɞůɖɛŮɑɤŰɖ ŬɚɚŬɔɐ űŬɑɜŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛŮŰɎ Űɘɠ 6/2 06 UTC, ɧˊɞɡ 

ůŰɞ ɜɧŰɘɞ Ƚɧɜɘɞ Űɞ ɨɣɞɠ ɏɢŮɘ Űɘɛɏɠ Ŭˊɧ 11 gpkm, Ůɜɩ ůŰɘɠ 12 UTC ŮɛűŬɜɑɕŮɘ Űɘɛɏɠ 8 

gpkm ˊɞɡ ůŰɘɠ 18 UTC ˊŮɟɜɞɨɜ ůŰŬ 6-7 gpkm. ȷɡŰɧ ŭŮɑɢɜŮɘ ɨˊŬɟɝɖ ɨűŮůɖɠ ˊɞɡ 

ɓŬɗŬɑɜŮɘ ŬɟəŮŰɎ, ɞˊɧŰŮ ɖ ŮˊɘűɎɜŮɘŬ 2 PVU əŬɗɘɕɎɜŮɘ ŭŮɑɢɜɞɜŰŬɠ ɏŰůɘ əŬɘ ůɨɛűɤɜŬ ɛŮ 

ŰŬ ˊŬɟŬˊɎɜɤ, ɧŰɘ ɡˊɎɟɢŮɘ ŬŮɟɞɢŮɑɛŬɟɟɞɠ. ȰˊŮɘŰŬ Űɞ ɨɣɞɠ ŬɡɝɎɜŮŰŬɘ ůŰŬŭɘŬəɎ ɔɘŬ ɏɜŬ 

6ɤɟɞ əŬɘ ˊŬɟŬɛɏɜŮɘ ɔɘŬ ɚɑɔɞ ůŰŬɗŮɟɧ, ɞˊɧŰŮ əŬɘ ɛŮɘɩɜŮŰŬɘ Ůə ɜɏɞɡ, ˊɘɗŬɜɩɠ ɚɧɔɤ 

Ɏɚɚɞɡ ɢŬɛɖɚɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ. 
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ɆɢɐɛŬ 3-9 ũŮɤŭɡɜŬɛɘəɧ ɨɣɞɠ ŰɟɞˊɧˊŬɡůɖɠ (gpkm) (ɔɘŬ əɎɗŮ ůɢɐɛŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ 

ɛɐɜŬɠ/ ɏŰɞɠ, ɩɟŬ UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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3.10 ȷɁȷȿɈɆȼ ȷȺɅɃɉȺȽɀȷɅɅɃɈ Ɇɇȷ 300 HPA  

 

Ƀ ŬŮɟɞɢŮɑɛŬɟɟɞɠ (ůɢɐɛŬ 3-10) ŮəŰŮɑɜŮŰŬɘ ůŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůŰŮɜɧ ŰɛɐɛŬ Űɖɠ 

ŬŰɛɧůűŬɘɟŬɠ, ˊɞɡ ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ Ɏɜɤ ŰɟɞˊɧůűŬɘɟŬɠ əŬɘ əɎŰɤ ůŰɟŬŰɧůűŬɘɟŬɠ əŬɘ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɔɘŬ Űɞɜ ˊɞɚɨ ɘůɢɡɟɧ ɎɜŮɛɞ ˊɞɡ ˊɜɏŮɘ ůŮ ŬɡŰɧɜ əŬɘ ŮɑɜŬɘ ŭŮɑəŰɖɠ ɛŮɔɎɚɖɠ 

ɓŬɟɞəɚɘɜɘəɧŰɖŰŬɠ. ɀɘŬ ŮɚɎɢɘůŰɖ Űɘɛɐ ˊɞɡ ɏɢŮɘ ɞɟɘůŰŮɑ ŮɛˊŮɘɟɘəɎ ɔɘŬ ɜŬ ɞɜɞɛŬůŰŮɑ ɛɘŬ 

ɞɟɘɕɧɜŰɘŬ ˊŬɟɎɛŮŰɟɞɠ Űɞɡ Ŭɜɏɛɞɡ ɤɠ ŬŮɟɞɢŮɑɛŬɟɟɞɠ ŮɑɜŬɘ ɞɘ 60 kn (ȻɘŬəɧˊɞɡɚɞɠ əŬɘ 

ūɟŬɔəɞɨɚɖ, 2015). ȼ ɓɎɗɡɜůɖ ŮɡɜɞŮɑŰŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ Ůɜɧɠ ŬŮɟɞɢŮɘɛɎɟɟɞɡ, Ŭɜ 

ŭɘɏɚɗŮɘ ˊɎɜɤ Ŭˊɧ Űɖ ɗɏůɖ Űɞɡ ɢŬɛɖɚɞɨ (Wash et al. 1988), əŬɘ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɘɠ 

ˊŮɟɘɞɢɏɠ Űɤɜ Ŭɜɞŭɘəɩɜ əɘɜɐůŮɤɜ ˊɞɡ ˊɟɞəŬɚɞɨɜŰŬɘ Ŭˊɧ ŬɡŰɧɜ (ŭŮɝɘɎ Űɖɠ Ůɘůɧŭɞɡ əŬɘ 

ŬɟɘůŰŮɟɎ Űɖɠ Ůɝɧŭɞɡ ɔɘŬ ŬŮɟɞɢŮɑɛŬɟɟɞ ɛŮ ɏɚɚŮɘɣɖ əŬɛˊɡɚɧŰɖŰŬɠ). Ƀ ŬŮɟɞɢŮɑɛŬɟɟɞɠ 

ɧŰŬɜ ɛŮŰŬűɏɟŮɘ Űɡɟɓɩŭɖ əɘɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ ůŰɞ ɢŬɛɖɚɧ, ŮɜɘůɢɨŮɘ Űɖ ɓɎɗɡɜůɐ Űɞɡ. 

Ⱥˊɑůɖɠ ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŬŮɟɞɢŮɘɛɎɟɟɞɡ- ŬɜŬŭɑˊɚɤůɖɠ ŰɟɞˊɧˊŬɡůɖɠ ˊŬɑɕŮɘ ůɖɛŬɜŰɘəɧ 

ɟɧɚɞ ůŰɖɜ Ůɜɑůɢɡůɖ ɛɘŬɠ ɨűŮůɖɠ, əŬɗɩɠ ɖ ɨˊŬɟɝɖ Űɞɡ ˊɟɩŰɞɡ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ ɨˊŬɟɝɖ 

Űɖɠ ŭŮɨŰŮɟɖɠ. ȼ ɛŮŰŬűɞɟɎ ůŰɟŬŰɞůűŬɘɟɘəɞɨ ŬɏɟŬ ůŰɖ ɛɏůɖ ŰɟɞˊɧůűŬɘɟŬ ˊŬɟɎɚɚɖɚŬ 

ůŰɖɜ əɑɜɖůɖ Ůɜɧɠ ŬŮɟɞɢŮɘɛɎɟɟɞɡ, ɚɏɔŮŰŬɘ ŬɜŬŭɑˊɚɤůɖ ŰɟɞˊɧˊŬɡůɖɠ (Reed 1955), əŬɘ 

ŮɑɜŬɘ ŭŮɑəŰɖɠ ɏɜŰɞɜɞɡ ůŰɟɞɓɘɚɘůɛɞɨ. ȷˊɧ Űɞɡɠ MacDonald and Reiter (1988) ˊɟɞəɨˊŰŮɘ 

ɧŰɘ ŬɜŬŭɑˊɚɤůɖ ŰɟɞˊɧˊŬɡůɖɠ ɔɑɜŮŰŬɘ Űɧůɞ ůŰɖɜ ŮəɟɖəŰɘəɐ, ɧůɞ əŬɘ Űɖɜ Ŭˊɚɐ 

əɡəɚɞɔɏɜŮůɖ, ɞˊɧŰŮ ŭŮɜ ɛˊɞɟŮɑ ŬɡŰɧ ɜŬ ɗŮɤɟɖɗŮɑ ŭɘŬɢɤɟɘůŰɘəɧ əɟɘŰɐɟɘɞ ɛŮŰŬɝɨ Űɤɜ 

ŭɡɞ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɖ ŬɜŬŭɑˊɚɤůɖ ɏɢŮɘ ůɖɛŬůɑŬ ɛɧɜɞ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ 

ŬŮɟɞɢŮɑɛŬɟɟɞ ɧůɞɜ ŬűɞɟɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮəɟɖəŰɘəɩɜ əɡəɚɩɜɤɜ, əŬɘ ŬɡŰɧ ɛɎɚɘůŰŬ ŭŮɜ 

ůɡɜŰŮɚŮɑ ˊɎɜŰŬ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ, ɞˊɧŰŮ ɢɟɐɕŮɘ Ůɘŭɘəɐɠ ɛŮɚɏŰɖɠ əɎɗŮ űɞɟɎ. 
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ɆɢɐɛŬ 3-10 Ʉɞɚɘəɧɠ əŬɘ ɡˊɞŰɟɞˊɘəɧɠ ŬŮɟɞɢŮɑɛŬɟɟɞɠ (ˊɖɔɐ: North Carolina Climate 

Office, www.climate.ncsu.edu) 

 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Űɞɡ ůɢɐɛŬŰɞɠ 3-11, ɞ ŬŮɟɞɢŮɑɛŬɟɟɞɠ űŬɑɜŮŰŬɘ 

ɜŬ ŮɑɜŬɘ ůŰŬ ˊŬɟɎɚɘŬ Űɖɠ ȷűɟɘəɐɠ ɛŮ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Ŭˊɧ ȹɁȹ ˊɟɞɠ ȷȸȷ əŬɘ 

ŰŬɢɨŰɖŰŮɠ ˊɞɡ űŰɎɜɞɡɜ ŰŬ 85 m/s ůŰɖ ɓɧɟŮɘŬ ȿɘɓɨɖ ɔɘŬ Űɘɠ 6/2 00 UTC, Ůɜɩ Űɞ əɏɜŰɟɞ 

Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ ŮɑɜŬɘ ůŰɞ ŭɡŰɘəɧ ŰɛɐɛŬ Űɞɡ. ɀŮ Űɘɠ ɡɣɖɚɏɠ ŰŬɢɨŰɖŰŮɠ ɜŬ 

əŬŰŬɚŬɛɓɎɜɞɡɜ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɖ ɏəŰŬůɖ, ɖ ůűɞŭɟɧŰɖŰŬ Űɞɡ ŬŮɟɞɢŮɘɛɎɟɟɞɡ 

ŮɝŬˊɚɩɜŮŰŬɘ Ŭˊɧ Űɖ ȿɘɓɨɖ ɛɏɢɟɘ əŬɘ Űɖ ɜɧŰɘŬ ȺɚɚɎŭŬ. ɀɏɢɟɘ Űɘɠ 12 UTC ɖ ŰŬɢɨŰɖŰŬ 

ˊŬɟŬɛɏɜŮɘ ůŰɖ ɛɏɔɘůŰɖ Űɘɛɐ Űɞɡ, ɞˊɧŰŮ əŬɘ ŬɟɢɑɕŮɘ ɜŬ ŮɝŬůɗŮɜŮɑ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ 

ůɡɜŮɢɑɕŮɘ ɜŬ ŬˊɞɛŬəɟɨɜŮŰŬɘ Ŭˊɧ Űɖɜ əŮɜŰɟɘəɐ ɀŮůɧɔŮɘɞ ˊɟɞɠ ŰŬ ŬɜŬŰɞɚɘəɎ. ɆŰɞ 

ɛŮůɞŭɘɎůŰɖɛŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ Ŭˊɧ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ ŬɜŬɚɨɗɖəŬɜ, 

əɎŰɤ Ŭˊɧ Űɞɜ ŬŮɟɞɢŮɑɛŬɟɟɞ ˊŮɟɜɎŮɘ Űɞ ɢŬɛɖɚɧ ˊɞɡ ɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ȿɘɓɨɖ ɛŮ ŭɘŮɨɗɡɜůɖ 

ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ, ŬɚɚɎ əŬɘ Ŭˊɧ ŬɡŰɧ ˊɞɡ ɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ɆɘəŮɚɑŬ ɛŮ ŭɘŮɨɗɡɜůɖ ˊɟɞɠ 

ɜɞŰɘɞŬɜŬŰɞɚɘəɎ ůŰɘɠ 6/2 Ŭˊɧ 06 ɏɤɠ 12 UTC, ɔɘŬ ŰŬ ɞˊɞɑŬ  ɑůɤɠ ŬˊɞŰŮɚŮɑ Űɖɜ əɘɜɖŰɐɟɘŬ 

ŭɨɜŬɛɖ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ŭɟɎůɖɠ ŬɡŰɞɨ Űɞɡ əɞɘɜɞɨ ůɡůŰɐɛŬŰɞɠ ɓŬɟɞɛŮŰɟɘəɩɜ 

ɢŬɛɖɚɩɜ. ɆŰɞ ŭɘɎůŰɖɛŬ ŬɡŰɧ ɛŮ Űɖɜ ŮɜŰɞɜɧŰŮɟɖ ɓɎɗɡɜůɖ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ ɢŬɛɖɚɞɨ, 

Űɞ ůɨůŰɖɛŬ ɓɟɘůəɧŰŬɜ ŬɟɢɘəɎ ɛˊɟɞůŰɎ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬɟɘůŰŮɟɎ Űɖɠ Ůɝɧŭɞɡ Űɞɡ 

ŬŮɟɞɢŮɘɛɎɟɟɞɡ ůŮ ɗɏůŮɘɠ ˊɞɡ ŮɡɜɞɞɨɜŰŬɘ ɞɘ Ŭɜɞŭɘəɏɠ əɘɜɐůŮɘɠ əŬɘ ɎɟŬ ɖ Ůɜɑůɢɡůɖ Űɖɠ 

əɡəɚɞɔɏɜŮůɖɠ. 
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ɆɢɐɛŬ 3-11 ȷŮɟɞɢŮɑɛŬɟɟɞɠ ůŰŬ 300 hPa ( ) (ɔɘŬ əɎɗŮ ůɢɐɛŬ ŬɜŬűɏɟŮŰŬɘ: ɖɛɏɟŬ/ ɛɐɜŬɠ/ 

ɏŰɞɠ, ŮˊɑˊŮŭɞ ˊɑŮůɖɠ (hPa), ɩɟŬ UTC) Ŭˊɧ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡ GFS 
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