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ȼ ˊŬɟɞɨůŬ ɀŮŰŬˊŰɡɢɘŬəɐ (ȹɘˊɚɤɛŬŰɘəɐ) ȺɟɔŬůɑŬ ɛŮ ŰɑŰɚɞ çɈŭɟɞəɚɘɛŬŰɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ 

Űɖɠ Ⱦɨˊɟɞɡ ɛŮ ɏɛűŬůɖ ůŰŬ ŬəɟŬɑŬ ɔŮɔɞɜɧŰŬè ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɞɚɞəɚɐɟɤůɖɠ Űɞɡ ȹɘŬŰɛɖɛŬŰɘəɞɨ ɄɟɞɔɟɎɛɛŬŰɞɠ ɀŮŰŬ́ŰɡɢɘŬəɩɜ Ɇˊɞɡŭɩɜ (ȹ.Ʉ.ɀ.Ɇ.) 

çȺˊɘůŰɐɛɖ əŬɘ ɇŮɢɜɞɚɞɔɑŬ ɈŭŬŰɘəɩɜ Ʉɧɟɤɜ (Ⱥ.ɇ.Ɉ.Ʉ.)è Űɖɠ ůɢɞɚɐɠ çɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜè 

ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɘɠ ůɢɞɚɏɠ çȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ ï ɀɖɢŬɜɘəɩɜ 

ũŮɤˊɚɖɟɞűɞɟɘəɐɠè əŬɘ çɀɖɢŬɜɘəɩɜ ɀŮŰŬɚɚŮɑɤɜ-ɀŮŰŬɚɚɞɡɟɔɩɜè Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ 

ɄɞɚɡŰŮɢɜŮɑɞɡ.  

Ⱥˊɘɓɚɏˊɤɜ Űɖɠ, ŭɘŮŰɏɚŮůŮ ɞ ɞɛɧŰɘɛɞɠ əŬɗɖɔɖŰɐɠ ȾɞɡŰůɞɔɘɎɜɜɖɠ ȹɖɛɐŰɟɘɞɠ, Űɞɜ ɞˊɞɑɞ 

ŮɡɢŬɟɘůŰɩ ɗŮɟɛɎ ɔɘŬ Űɖɜ ŮɡəŬɘɟɑŬ ˊɞɡ ɛɞɡ ɏŭɤůŮ ɜŬ ůɡɜŮɟɔŬůŰɩ ɛŬɕɑ Űɞɡ ůŮ ŮˊɘůŰɖɛɞɜɘəɧ 

ŮˊɑˊŮŭɞ, ɛŮ Űɖɜ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ɜŬ ŬˊɞŰŮɚŮɑ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ ɛɞɡ 

ˊɞɟŮɑŬɠ. ȼ ɎɟɘůŰɖ ŮˊɘůŰɖɛɞɜɘəɐ Űɞɡ əŬŰɎɟŰɘůɖ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ Ŭűɞůɑɤůɖ əŬɘ Űɖɜ 

ŬəŮɟŬɘɧŰɖŰŬ Űɞɡ, ŬˊɞŰɏɚŮůŬɜ ɏɛˊɜŮɡůɖ əŬɘ əɑɜɖŰɟɞ, ɩůŰŮ ɜŬ Ŭəɞɚɞɡɗɐůɤ Űɞ ŭɟɧɛɞ ŬɡŰɧ. 

ɆɡɜŮˊɘɓɚɏˊɞɡůŬ Űɖɠ, ŭɘŮŰɏɚŮůŮ ɖ ȹɟ. ȼɚɘɞˊɞɨɚɞɡ ŪŮŬɜɩ, Űɖɜ ɞˊɞɑŬ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ 

ɘŭɘŬɘŰɏɟɤɠ Űɧůɞ ɔɘŬ Űɖɜ ˊɞɚɨŰɘɛɖ ɓɞɐɗŮɘɎ Űɖɠ ɧůɞ əŬɘ ɔɘŬ Űɖɜ ŬŭɘɎəɞˊɖ ŬɜŰŬˊɧəɟɘůɖ Űɖɠ. ȼ 

ɏɛˊɟŬəŰɖ əŬɗɞŭɐɔɖůɖ Űɖɠ ŬɚɚɎ ɖ ɖɗɘəɐ ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŮ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ȹɘˊɚɤɛŬŰɘəɐɠ ȺɟɔŬůɑŬɠ, ɐŰŬɜ əŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɖɜ 

ɞɚɞəɚɐɟɤůɖ Űɖɠ. 

ŪŬ ɐŰŬɜ ˊŬɟɎɚŮɘɣɖ ɛɞɡ, ɜŬ ɛɖɜ ŮɡɢŬɟɘůŰɐůɤ ˊɟɞůɤˊɘəɎ Űɞɜ ŬŭŮɚűɧ ɛɞɡ, ũŮɤɟɔɑɞɡ ȷɜŭɟɏŬ, 

ɔɘŬ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ɛɞɡ ɛŮŰɏŭɤůŮ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ́ ɞɚɨŰɘɛɖ ɓɞɐɗŮɘɎ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŮ 

ůɢŮŰɘəɎ ɛŮ Űɞ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ Python, Űɞ ɞˊɞɑɞ ŬɝɘɞˊɞɘɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ 

ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ.  

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ, ɗŬ ɐɗŮɚŬ ɜŬ ŮəűɟɎůɤ Űɘɠ ŮɘɚɘəɟɘɜŮɑɠ ɛɞɡ ŮɡɢŬɟɘůŰɑŮɠ ˊɟɞɠ Űɖɜ ɞɘəɞɔɏɜŮɘɎ 

ɛɞɡ, ɔɘŬ Űɖ ůŰŬɗŮɟɐ Űɖɠ ˊŬɟɞɡůɑŬ əŬɘ Űɖɜ ŬɛɏɟɘůŰɖ ůŰɐɟɘɝɖ ůŮ əɎɗŮ ůŰɎŭɘɞ ŬɡŰɐɠ Űɖɠ ˊɞɟŮɑŬɠ. 

ȼ ůɡɛɓɞɚɐ Űɖɠ ɡˊɐɟɝŮ ɗŮɛɏɚɘɞ ɔɘŬ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ́ŬɟɞɨůŬɠ ˊɟɞůˊɎɗŮɘŬɠ, əŬɗɩɠ ɢɤɟɑɠ 

ŬɡŰɐɜ ŰɑˊɞŰŬ ŭŮɜ ɗŬ ɐŰŬɜ ŮűɘəŰɧ. 

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɧɚɞɡɠ ŬɡŰɞɨɠ Űɞɡɠ űɑɚɞɡɠ, ˊɞɡ ɞ əŬɗɏɜŬɠ ɛŮ Űɞ ŭɘəɧ Űɞɡ 

Űɟɧˊɞ ůɡɜɏɓŬɚŮ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ ŬɡŰɐɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ.  

 

ũŮɤɟɔɑɞɡ ŪŮɧŭɤɟɞɠ 

ȷɗɐɜŬ, ɃəŰɩɓɟɘɞɠ 2025 
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ȄǾƛƛ 
 

ɄŮɟɑɚɖɣɖ 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɧɟɞɘ ɧˊɤɠ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ əŬɘ űɡůɘəɏɠ 

əŬŰŬůŰɟɞűɏɠ ŬɜŬűɏɟɞɜŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ůɡɢɜɎ. ūŬɘɜɧɛŮɜŬ ɧˊɤɠ ɞɘ ˊɚɖɛɛɨɟŮɠ əŬɘ ɝɖɟŬůɑŬ, 

ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ůɡɜŮɢɐ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ əŬɘ ůɡɜɎɛŬ Űɖ ɟŬɔŭŬɑŬ ŬůŰɘəɞˊɞɑɖůɖ, 

ŮˊɖɟŮɎɕɞɡɜ ŭɡůɛŮɜɩɠ Űɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖɜ əŬɗɖɛŮɟɘɜɐ ɕɤɐ. ɇɞ ɜɖůɑ Űɖɠ Ⱦɨˊɟɞɡ, ŭŮɜ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŰŮɚŮɑ ŮɝŬɑɟŮůɖ, əŬɗɩɠ ɖ ɔŮɤɔɟŬűɘəɐ Űɞɡ ɗɏůɖ Űɞ əŬɗɘůŰɎ ɘŭɘŬɑŰŮɟŬ ŮɡɎɚɤŰɞ 

əŬɘ ɗŮɤɟŮɑŰŬɘ ɤɠ ɛɑŬ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮˊɖɟŮŬůŰɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɖɜ 

əɚɘɛŬŰɘəɐ əɟɑůɖ ůŰɖ ɀŮůɧɔŮɘɞ.  

ȼ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ űŬɘɜɞɛɏɜɤɜ ŬɡŰɩɜ əŬɗɑůŰŬŰŬɘ ́ ɟɤŰŬɟɢɘəɐɠ ůɖɛŬůɑŬɠ, əŬɗɩɠ 

ůɡɛɓɎɚɚŮɘ ůŰɖɜ əŬŰŬɜɧɖůɖ əŬɘ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ ́ɞɡ Ůˊɘűɏɟɞɡɜ. 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɞɡɠ Ŭɡɝɖɛɏɜɞɡɠ əɘɜŭɨɜɞɡɠ ˊɞɡ ˊɟɞəŬɚɞɨɜ ůŰɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖɜ 

ɞɘəɞɜɞɛɑŬ, ɖ ůɡůŰɖɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡɠ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ 

əɞɘɜɤɜɑŬɠ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, əŬɘ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ ˊɟɞɦˊɧɗŮůɖ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ əŬɗɩɠ əŬɘ ŬɜɎˊŰɡɝɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ůŰɟŬŰɖɔɘəɩɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ əŬɘ ́ɟɞůŬɟɛɞɔɐɠ. ɇŬ űŬɘɜɧɛŮɜŬ ŬɡŰɎ ŭŮɜ 

ɛˊɞɟɞɨɜ ɜŬ ˊŮɟɘɔɟŬűɞɨɜ ɛŮ ɜŰŮŰŮɟɛɘɜɘůŰɘəɧ Űɟɧˊɞ. ȼ Ůəŭɐɚɤůɐ Űɞɡɠ, Ŭɜ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ 

ŰɡɢŬɑɞ ɢŬɟŬəŰɐɟŬ, ŭŮɜ ŮɑɜŬɘ ŬˊɞɚɨŰɤɠ ŰɡɢŬɑŬ ŬɚɚɎ ŮɛˊŮɟɘɏɢŮɘ ŬɓŮɓŬɘɧŰɖŰŬ əŬɘ ɢɤɟɞɢɟɞɜɘəɏɠ 

ůɡůɢŮŰɑůŮɘɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ əŬɗɘůŰɎ Űɖɜ ŬɝɘɧˊɘůŰɖ ˊɟɧɔɜɤůɐ Űɞɡɠ ɘŭɘŬɑŰŮɟŬ ŭɨůəɞɚɖ, əŬɘ ɞ 

əŬŰŬɚɚɖɚɧŰŮɟɞɠ Űɟɧˊɞɠ ˊɟɞůɏɔɔɘůɖɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡɠ ŮɑɜŬɘ ɛɏůɤ ůŰɞɢŬůŰɘəɩɜ 

ɛŮɗɧŭɤɜ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɜŭŮɚŮɢɐɠ ŮɝɏŰŬůɖ ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ ɞɘ ɞˊɞɑɞɘ Ůˊɘŭɟɞɨɜ ɎɛŮůŬ ůŰɖ ůɡɢɜɧŰɖŰŬ, Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ŬəɟŬɑɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ əŬɘ ˊŬɟɏɢɞɡɜ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ 

Űɤɜ ɡŭɟɞɚɞɔɘəɩɜ ŭɘŮɟɔŬůɘɩɜ ɛŮ ŬˊɩŰŮɟɞ ůəɞˊɧ Űɖɜ ŬɜɎˊŰɡɝɖ ŬɝɘɧˊɘůŰɤɜ ɛɞɜŰɏɚɤɜ 

ˊɟɧɔɜɤůɖɠ əŬɘ Űɖɜ ɏɔəŬɘɟɖ ɚɐɣɖ ɞɟɗɩɜ ŬˊɞűɎůŮɤɜ ɔɘŬ ɛŮŰɟɘŬůɛɧ ɐ Ŭˊɞűɡɔɐ ŭɡůɎɟŮůŰɤɜ 

ůɡɜŮˊŮɘɩɜ. ȼ ŮɟɔŬůɑŬ ůɡɜŰŮɚŮɑ ůŰɖɜ ůɡůŰɖɛŬŰɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɛŬəɟɞɢɟɧɜɘɤɜ 

ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖɜ ŮɛɓɎɗɡɜůɖ Űɖɠ əŬŰŬɜɧɖůɖɠ Űɤɜ ɢɤɟɞɢɟɞɜɘəɩɜ 

ˊɟɞŰɨˊɤɜ Űɖɠ ɡŭɟɞəɚɘɛŬŰɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ ůŰɞ ɜɖůɑ. 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ɛˊɞɟŮɑ ɜŬ ŭɘŬɢɤɟɘůŰŮɑ ůŮ ŭɨɞ ŮɜɧŰɖŰŮɠ. 

ɆŰɖɜ ˊɟɩŰɖ, ŭɘŮɟŮɡɜɎŰŬɘ ɖ ɡŭɟɞəɚɘɛŬŰɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘəɟɎŰŮɘŬ Űɖɠ 

Ⱦɨˊɟɞɡ, ɛŮ ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ůŰŬ ŬəɟŬɑŬ ɔŮɔɞɜɧŰŬ. ɀɏůɤ ɢɟɞɜɘəɐɠ ŬɜɎɚɡůɖɠ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ Ŭˊɞɟɟɞɐɠ ŮɝŮŰɎɕɞɜŰŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ əŬɘ ɖ ɢɟɞɜɘəɐ 

ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ, ŬɜŬɚɨŮŰŬɘ ɖ ŮˊɞɢɘəɧŰɖŰŬ əŬɘ ŮɜŰɞˊɑɕɞɜŰŬɘ ŰŬ ɢɤɟɘəɎ ˊɟɧŰɡˊŬ əŬɗɩɠ əŬɘ 

ɞɘ ŮɡɎɚɤŰŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɜɖůɘɞɨ. 

ɆŰɖ ŭŮɨŰŮɟɖ ŮɜɧŰɖŰŬ, ŮˊɘɚɏɔɞɜŰŬɘ əŬŰɎɚɚɖɚŬ ɕŮɨɔɖ ůŰŬɗɛɩɜ ɛɏŰɟɖůɖɠ ɓɟɞɢɐɠ əŬɘ ˊŬɟɞɢɐɠ, 

ɔɑɜŮŰŬɘ ůɡůɢɏŰɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ Ŭˊɞɟɟɞɐɠ ɔɘŬ əɞɘɜɏɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ 

əŬɘ ŬɝɘɞɚɞɔŮɑŰŬɘ ɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ůŰɞɜ ɢɟɧɜɞ. 

ȿɧɔɤ Űɞɡ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ, əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɞ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɜŬ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŮ ́ ɟɞɔɟŬɛɛŬŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ Python. ȷɜŬˊŰɨɢɗɖəŬɜ ŭɨɞ ɝŮɢɤɟɘůŰɞɑ 

əɩŭɘəŮɠ, ɏɜŬɠ ɔɘŬ əɎɗŮ ŮɜɧŰɖŰŬ ůŮ əŬɗɞɚɘəɐ (universal) ɛɞɟűɐ, ɞɨŰɤɠ ɩůŰŮ ɜŬ ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ ɢɟɐůŰɖ ́ɞɡ ŭɘŬɗɏŰŮɘ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ Űɖɠ ɑŭɘŬɠ ɛɞɟűɐɠ. 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ 

ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, əɚɘɛŬŰɘəɐ əɟɑůɖ, ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ, űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ, 

ˊɚɖɛɛɨɟŮɠ, ɝɖɟŬůɑŬ, ɡŭɟɞəɚɘɛŬŰɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ, ɓɟɞɢɧˊŰɤůɖ, Ŭˊɞɟɟɞɐ, ɓɟɞɢɐ, ˊŬɟɞɢɐ. 
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Abstract 

In recent years, terms such as climate change, extreme weather events and natural disasters 

have been increasingly cited. Phenomena such as floods and droughts, combined with 

continuous population growth and rapid urbanization, adversely affect society and everyday 

life. The island of Cyprus is no exception, as its geographical location makes it particularly 

vulnerable and it is considered one of the regions expected to be most affected by the climate 

crisis in the Mediterranean. 

The monitoring of such phenomena is of primary importance, as it contributes to the 

understanding and management of their impacts. Considering the increasing risks they pose to 

society and the economy, their systematic monitoring is directly linked to the protection of both 

society and the environment, and constitutes a fundamental prerequisite for the development 

of effective early warning systems as well as the design of efficient response and adaptation 

strategies. These phenomena cannot be described in a deterministic manner. Their occurrence, 

although exhibiting random characteristics, is not entirely random but involves uncertainty and 

spatiotemporal correlations. This renders their reliable prediction particularly challenging, with 

stochastic methods representing the most appropriate approach to capturing their behaviour. 

For this purpose, a thorough examination of hydrometeorological factors is required, as they 

directly affect the frequency, intensity, and duration of extreme weather events and provide 

essential information for the understanding of hydrological processes, ultimately supporting 

the development of reliable forecasting models and the timely adoption of appropriate 

decisions to mitigate or avoid adverse consequences. The study contributes to the systematic 

utilisation of long-term hydrometeorological data and to the deepening of the understanding of 

the spatiotemporal patterns of hydroclimatic variability on the island. 

This thesis is structured into two main parts.  

The first investigates hydroclimatic variability across the free territory of Cyprus, with 

particular emphasis on extreme events. Through statistical analysis of rainfall and runoff 

parameters, their spatial distribution and temporal behaviour are examined, seasonality is 

analysed, and spatial patterns as well as vulnerable areas of the island are identified.  

The second part focuses on the selection of suitable pairs of rainfall and streamflow (discharge) 

gauging stations, the correlation of precipitation and runoff data for common time periods, and 

the assessment of the temporal stability of these relationships.  

Due to the large volume of data, processing was carried out in the Python programming 

environment. Two independent codes were developed, one for each part, in a universal form, 

enabling their use by any user with input data of the same format. 

Key words 

Climate change, climate crisis, extreme weather events, natural disasters, floods, drought, 

hydroclimatic variability, precipitation, precipitation, runoff, rainfall, streamflow. 
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Extended abstract 

Introduction 

Cyprus, an island state in the eastern Mediterranean, faces persistent water scarcity despite 

significant investments in conventional (dams, treatment plants) and non-conventional 

(desalination, recycled water) sources. The islandôs geographical position, combined with its 

semi-arid climate, renders it particularly vulnerable to hydroclimatic fluctuations. The 

increasing frequency of droughts and the intensification of extreme precipitation eventsðboth 

amplified by climate variability and anthropogenic pressureðpose serious challenges to water 

resources management and environmental resilience. Understanding the long-term 

hydroclimatic variability of Cyprus, with particular emphasis on extreme events, is thus 

fundamental for the sustainable planning and protection of its water systems. The present thesis 

investigates the hydroclimatic variability of Cyprus through an integrated statistical and spatial 

analysis framework, focusing on precipitation and streamflow parameters. The objectives are 

twofold: (1) to assess the spatial and temporal variability of rainfall and runoff across the free 

territory of Cyprus, identifying patterns, trends, and extremes; and (2) to examine the rainfallï

runoff relationship and its temporal stability under natural and anthropogenically influenced 

conditions. 

Study area and data used 

The study focuses on the free territory of the Republic of Cyprus, located in the eastern 

Mediterranean between latitudes 34Á33ǋï35Á41ǋ N and longitudes 32Á16ǋï34Á37ǋ E. With a total 

area of approximately 5,760 kmĮ, the island exhibits pronounced topographic and climatic 

heterogeneity. The central mountainous massif of Troodos, rising to 1,952 m at Mount 

Olympus, constitutes the dominant orographic feature, surrounded by lowland plains and 

extensive coastal zones. The climate is semi-arid Mediterranean, characterized by hot, dry 

summers and mild, wet winters, with the majority of annual precipitation (average 480 mm) 

occurring between November and March. Rainfall increases significantly with altitude, ranging 

from less than 300 mm in coastal regions to over 1,000 mm in the highlands. In recent decades, 

the sharp increase in population and tourism-related development has placed additional 

pressure on water resources, further exacerbating the challenges of water scarcity in the islandôs 

semi-arid environment. According to official census data, the population of the free areas of 

the Republic grew by approximately 22% between 2001 and 2011, and by a further 9% between 

2011 and 2021, reflecting a steady upward demographic trend that has intensified water 

demand across the island. 

Hydrologically, Cyprus comprises nine major hydrological regions and a dense network of 

ephemeral streams and small catchments. Surface water is extensively regulated through more 

than 100 dams and reservoirs, serving as a critical backup element within the islandôs integrated 

water management system. Groundwater aquifers represent an equally critical component of 

total water availability, however, the problem of overexploitation has frequently been observed, 
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particularly in coastal and lowland areas where recharge is limited and demand is high. The 

islandôs restricted natural storage capacity and strong interannual variability of precipitation 

intensify water scarcity and heighten vulnerability to drought. This hydroclimatic setting 

provides an ideal framework for examining the spatial and temporal variability of rainfall and 

runoff, as well as the hydrological response of both regulated and natural catchments to extreme 

events. 

Regarding data availability, the study utilized long-term hydrometeorological datasets provided 

by two official institutions: the Department of Meteorology and the Water Development 

Department of the Republic of Cyprus.  

From the Department of Meteorology, 167 validated precipitation time series were obtained. 

These datasets have undergone completeness and quality control procedures by the Department 

to ensure their reliability and internal consistency prior to analysis. The data are in daily format, 

organized into hydrological years beginning on October 1st and ending on September 30th of 

the following calendar year. The earliest available series begins in 1916, while the longest 

continuous record extends over 107 years. Although older non-digitized data exist, they were 

excluded from the present analysis due to their non-digital format and unavailability at the time 

of data acquisition. The minimum record length among the utilized series is 30 years. 

From the Water Development Department, all available streamflow time series were provided, 

covering both active and inactive gauging stations. The data consist of daily mean discharge 

and monthly maximum discharge records derived from the daily measurements. The earliest 

mean daily discharge observations date back to October 1st, 1965, while the first monthly 

maximum discharge values are available from December 1961. To ensure temporal consistency 

in the analysis, the starting dates of the two time series types were aligned. A significant 

interruption in hydrometric observations occurred during the 1974 Turkish invasion, resulting 

in extended data gaps and the permanent loss of several stations located in the occupied areas. 

Consequently, only records from stations within the free territories of Cyprus were included in 

this study. In cases where data gaps exceeded the 90% completeness threshold set for this 

research, post-1974 data were used instead. Out of 126 time series initially provided, 45 were 

finally selected for analysis. The shortest usable record spans 30 years, while the longest 

extends over 58 years, with the longest continuous series covering 50 complete hydrological 

years. 

For both precipitation and streamflow datasets, it was decided not to merge series 

corresponding to the same stations before and after relocation, in order to maintain maximum 

accuracy and given the adequacy of available records. 

In addition to the precipitation and streamflow datasets, documented hydroclimatic events were 

also compiled to support the analysis of extremes. Confirmed drought events from 1970 to the 

present were identified using the Standardized Precipitation Index (SPI), while flood events 

covering the periods 1859ï2011 (462 recorded events) and 2011ï2018 (120 recorded events) 

were collected from official reports and records provided by the respective governmental 

services. In addition to the precipitation and streamflow datasets, documented hydroclimatic 

events were also compiled to support the analysis of extremes. Confirmed drought events from 
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1970 to the present were identified using the Standardized Precipitation Index (SPI), while 

flood events covering the periods 1859ï2011 (462 recorded events) and 2011ï2018 (120 

recorded events) were collected from official reports and records provided by the respective 

governmental services. 

These datasets were used for the correspondence and/or matching of the recorded extreme 

hydroclimatic events with the years of record occurrence at the meteorological stations, within 

the framework of the statistical analysis of the time series. 

Methodology 

This study adopts a holistic hydroclimatic methodology that integrates statistical time series 

analysis with the spatial representation of the results. 

Data and Pre-processing 

The analysis was based on the aforementioned data (daily rainfall from the Meteorological 

Department and daily discharge from the Water Development Department of Cyprus). All 

procedures were repeated for time series with a minimum length of 30, 60, and 90 years, thus 

allowing for:  

1. The comparison of results regarding the sample size.  

2. The assessment of the influence of time series length.  

3. The comparison of patterns in the outcomes.  

Furthermore, pairs of rainfall-runoff stations with a common operating period were examined 

to analyse the rainfall-runoff relationship within their respective drainage basins. 

Statistical Analysis and Extreme Value Analysis  

To quantify hydroclimatic variability and emphasize extreme events, the following 

mathematical metrics and statistical methods were employed:  

¶ Record Statistics: The analysis focused on the frequency of high and low records in 

mean annual rainfall, as well as the frequency of maximum records in annual maximum 

rainfall, compared to the theoretically expected values.  

¶ Statistical Measures: For each time series (sample), the Coefficient of Variation (CV), 

the Step average with 30-year step, the Sample Mean, the Maximum Sample Value, and 

the Linear Trend were calculated.  

¶ Confidence Intervals (CI): These were used for the evaluation of the statistical 

significance of the Record Theory results. 

Spatial Analysis  

The spatial distribution of the statistical metrics (mean value, maximum value, mean maximum 

value, standard deviation, linear trend) was analysed using Spatial Interpolation techniques 

within a Geographic Information Systems (GIS) environment.  
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¶ Interpolation Methods: Deterministic methods, namely Inverse Distance Weighting 

(IDW), and the geostatistical method Ordinary Kriging were applied to generate 

continuous rainfall maps.  

¶ Runoff Visualization: Runoff data were visualized point-wise using Proportional 

Symbol Maps, as natural flow, especially in the case of Cyprus, is significantly affected 

by anthropogenic interventions (e.g., dams), which renders the application of spatial 

generalization unreliable. 

Rainfall-Runoff Relationship Analysis 

For the selected pairs of rainfall-runoff stations, the relationship between the two variables was 

quantified using the Correlation Coefficient. For the non-depersonalisation of the runoff 

magnitude, the corresponding drainage basins upstream of the selected hydrometric stations 

were calculated. 

Two specific coefficients were calculated:  

¶ ὶ : for the relationship between mean annual rainfall and mean annual discharge 

and  

¶ ὶ : for the relationship between maximum annual rainfall and maximum annual 

discharge. 

All analyses and calculations were performed using custom code in the Python programming 

environment, which is detailed in Appendix A.  

Results and discussion 

As previously mentioned, all procedures were repeated for time series with a minimum length 

of 30, 60, and 90 years. 

Statistical Analysis Results  

This subsection analyses and discusses the results from the statistical analysis of the 

meteorological stations. All results for both meteorological and hydrological stations are 

presented in detail in Appendix B: Statistical Analysis Results.  

The discharge results are neither analysed nor discussed in the present subsection because, due 

to the proliferation of technical hydrological projects (engineering works), the majority of the 

hydrometric stations do not represent the natural runoff of the basin. Instead, the observed 

runoff is dependent on the number and size of the respective engineering works. 

Indicative results of hydroclimatic data variability  

The statistical analysis of station 600 - Pano Lefkara is initially presented in the Results chapter 

as an indicative example of climate variability. This station is one of the stations that possess 

the maximum time series length (107 years). 

Indicative Rainfall statistical analysis results (90+ years)  
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¶ Number of Annual Maximum Rainfall Records: It is observed that the decade 1916ï

1926 is characterized by an increased record frequency, suggesting widespread episodes 

of intense rainfall across much of Cyprus. After 1940, the occurrence of new records 

declines, with low activity until the late 20th century. Isolated records are re-observed 

in the last decades (2000ï2020).  

¶ Number of Annual Mean Rainfall Records (High & Low): In the first decades of the 

20th century, specifically the period 1916ï1935, new records of mean annual rainfall 

were recorded more frequently. This indicates increased variability and alternation 

between wet and dry years.  

ü Key Point: The 16 negative (low) records in the hydrological year 1972ï1973 

coincide with the severe drought phenomenon of the 1972ï1974 period.  

ü In the last decades, new records are rarer, suggesting a relative stabilization of the 

annual values.  

¶ Maximum and Mean Annual Rainfall per Year: The plot of the annual maximum daily 

rainfall exhibits a relatively stable behaviour in the change of its values. 

Point Analysis Results 

Utilizing the results extracted from the statistical analysis and the stations geospatial 

information, this section examines: 

¶ The effect of altitude on the mean, maximum, mean maximum and standard deviation 

of rainfall. 

¶ The relationship between the mean value (ɛ) and the standard deviation (ů) of rainfall. 

Spatial Analysis Results  

This section presents the spatial interpolation maps (IDW and Kriging) for the mean, 

maximum, mean maximum value, and standard deviation of annual rainfall. It also includes 

results from the spatial analysis of the Linear Trend using the IDW method and the results from 

the spatial analysis of runoff using Proportional Symbol Maps. 

Rainfall-Runoff Relationship Results 

This section presents the results of the Correlation Coefficient (ὶ  and ὶ ) for the 12 

selected pairs of rainfall-runoff stations. The Correlation Coefficient, as a measure of the linear 

dependence between the two variables, is utilized to quantify the strength and direction of the 

hydrological relationship within each drainage basin. The detailed results and tables are 

presented in Appendix C: Rainfall-Runoff Relationship Results. 

Indicative findings: 

¶ Pairs 7 and 8 (Common Basin): Pair 8 excels over Pair 7 in capturing the relationship 

between intense rainfall and discharge peaks, as its meteorological station is located 

upstream of the hydrometric station, thus more realistically reflecting the rainfall 

contributing to the measured runoff. 
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¶ Pairs 9 and 10 (Common Basin): Pair 9 excels due to the longer common time series 

(49 years versus 32) and the stronger mean correlation (ὶ  = 0.88 versus 0.81), a 

fact that provides more representative results. 

¶ Pair 4 (Impact of Engineering Works): The existence of engineering works upstream of 

the hydrometric station distorts the natural flow, leading to low correlation values 

(ὶ = 0.40 and ὶ 0.45), which are attributed to the regulating effect of the works 

and not to the lack of a natural rainfall-runoff relationship. 

Conclusions 

The conclusions of this hydroclimatic analysis highlight the long-term stability of Cyprusôs 

orographic rainfall pattern, despite local variations and anthropogenic interventions in runoff. 

Statistical and Temporal Analysis Conclusions 

The statistical analysis yielded the following findings: 

Pattern Consistency: Rainfall patterns remain similar across all time series sets (90+, 60+, 30+), 

particularly in the long-term records. The increase in the number of stations in the 30+ sets 

refines the analysis of local phenomena without altering the general climatic pattern. 

Rainfall Trends: Annual maximum daily values show a mild increasing trend, suggesting 

slightly more intense extreme events. Conversely, mean annual values remain largely stable 

over time. 

Hydrological Efficiency: Sudden and significant drops in recorded runoff values indicate the 

existence or commissioning of engineering works (e.g., dams) upstream of the corresponding 

drainage basin. 

Orographic Influence (Point and Spatial Analysis) 

The analysis of spatial distribution and its relationship with altitude confirms the determining 

role of orography: 

Rainfall and Altitude: Mean annual rainfall clearly increases with altitude (Ὑ 0.77ï0.81), 

establishing the relief as the primary regulator of the hydrological regime. 

Average Maximum Events: The spatial distribution of the average annual maximum 

precipitation is highly consistent with that of the mean annual precipitation, confirming that 

areas with higher total amounts are also the most prone to frequent strong events. 

Variability: There is a strong positive correlation between mean value (ɛ) and standard 

deviation (ů) (Ὑ  0.93ï0.94), meaning that areas with higher rainfall amounts (mountainous) 

also exhibit greater annual variability. 

Extreme Events: The correlation of maximum rainfall with altitude is weaker compared to 

mean values, suggesting that extreme episodes are influenced more by local meteorological 

factors (storm intensity) than by terrain morphology alone. 
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Pattern Stability: The general orographic pattern (high rainfall in Troodos, drier eastern and 

southern plains) remains consistent across all time scales (30+, 60+, 90+), reinforcing the 

reliability of the long-term climatic data. 

Rainfall-Runoff Relationship Conclusions 

The analysis of rainfall-runoff pairs showed the following: 

¶ Station Location: The upstream location of the meteorological station relative to the 

hydrometric station improves the representativeness of the correlation, as it more 

realistically captures the rainfall that feeds the flow. 

¶ Impact of Engineering Works: The presence of engineering works (e.g., dams) 

significantly impacts the relationship, reducing the correlation and distorting the natural 

flow dynamics, as they regulate or store part of the runoff. 

¶ Time Series Reliability: The length of the common time series is a crucial factor for the 

reliability of the correlation estimate, with longer-duration pairs providing more stable 

and representative results. 
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1. ȺɘůŬɔɤɔɐ 

1.1. ũŮɜɘəɎ 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɧɟɞɘ ɧˊɤɠ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, ŬəɟŬɑŬ əŬɘɟɘəɎ 

űŬɘɜɧɛŮɜŬ əŬɘ űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ ŬɜŬűɏɟɞɜŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ůɡɢɜɎ. Tɞ əɨɟɘɞ ŮɟɩŰɖɛŬ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ, ŮɑɜŬɘ Űɘ ˊɟɞəŬɚŮɑ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ əŬɘ ɔɘŬŰɑ ŮˊŬɜŬɚŬɛɓɎɜɞɜŰŬɘ ɞɚɞɏɜŬ əŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ. Ƀɘ ŰɟŬɔɘəɏɠ, ́ɞɚɚɏɠ űɞɟɏɠ, ůɡɜɏˊŮɘŮɠ ŭŮɜ Ŭűɐɜɞɡɜ ɢɩɟɞ ɔɘŬ 

ɛŮɟɞɚɖˊŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ɤɠ ˊɟɞɠ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ŬɘŰɑŮɠ. 

Ƀɘ ŭŬůɘəɏɠ ́ ɡɟəŬɔɘɏɠ ŬˊŮɚŮɡɗŮɟɩɜɞɡɜ ůɖɛŬɜŰɘəɏɠ ́ ɞůɧŰɖŰŮɠ CO2 ůŰɖɜ ŬŰɛɧůűŬɘɟŬ, ɞɘ 

ɞˊɞɑŮɠ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŮəŰɘɛɩɜŰŬɘ ́ Ůɟɑˊɞɡ ůŰɞ 10% ŮŰɖůɑɤɠ Űɤɜ ŬɜɗɟɤˊɞɔŮɜɩɜ 

Ůəˊɞɛˊɩɜ CO2 ([ƛǳ ϧ {ƘƛΣ нлно; Friedlingstein et al., 2023). Ƀɘ ˊɡɟəŬɔɘɏɠ ŬˊɞŭɑŭɞɜŰŬɘ ůŰɖɜ 

Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɚɚɎ əŬɘ ůŮ űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ɞɘ ɞˊɞɑŮɠ ŮɜɑɞŰŮ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ 

ŬɜŬɔɏɜɜɖůɖ Űɤɜ ŭŬůɘəɩɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ ́ ŬɟɎ Űɖɠ əŬŰŬůŰɟɞűɘəɐ Űɞɡɠ űɨůɖ (Sergentis et 

al., 2022). ɄɏɟŬɜ Űɤɜ ɎɛŮůɤɜ əŬɘ ŮɛűŬɜɩɜ ůɡɜŮˊŮɘɩɜ Űɞɡɠ, ɞɘ ˊɡɟəŬɔɘɏɠ Ůˊɘűɏɟɞɡɜ əŬɘ ɛɘŬ 

ɚɘɔɧŰŮɟɞ ŮɛűŬɜɐ ŬɚɚɎ ɘŭɘŬɑŰŮɟŬ əɟɑůɘɛɖ ŮˊɑˊŰɤůɖ, ˊɞɡ ůɡɢɜɎ ɡˊɞŰɘɛɎŰŬɘ: Űɖɜ ŬˊɧŰɞɛɖ 

Ŭɨɝɖůɖ Űɖɠ Ŭˊɞɟɟɞɐɠ (Soulis et al., 2025; Moazeni et al., 2024; Seibert et al., 2010), ɖ ɞˊɞɑŬ 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŭŮɡŰŮɟɞɔŮɜŮɑɠ űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ, ɧˊɤɠ 

(ŬˊɧŰɞɛŮɠ) ˊɚɖɛɛɨɟŮɠ əŬɘ ŭɘɎɓɟɤůɖ ŮŭŬűɩɜ (Papaioannou et al., 2017; Pierson et al., 2015).  

ɀɘŬ Ɏɚɚɖ Ůɝɑůɞɡ ůɖɛŬɜŰɘəɐ ŬɘŰɑŬ ɖ ɞˊɞɑŬ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŬˊɧŰɞɛɖ Ŭɨɝɖůɖ Űɖɠ Ŭˊɞɟɟɞɐɠ, 

ŮɑɜŬɘ ɖ ŬɜɗɟɤˊɞɔŮɜɏɠ ɟŬɔŭŬɑŬ ŬůŰɘəɞˊɞɑɖůɖ (McGrane, 2016; Oudin et al., 2018), ɖ ɞˊɞɑŬ 

ˊɞɚɚɏɠ űɞɟɏɠ ŮɘůɓɎɚɚŮɘ əŬɘ ŭɘŬəɧˊŰŮɘ Űɘɠ űɡůɘəɏɠ ɟɞɏɠ Űɤɜ ˊɞŰŬɛɩɜ, ŬɚɚɞɘɩɜŮɘ əŬɘ 

əŬŰŬůŰɟɏűŮɘ ŰŬ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɛŮŰŬŰɟɏˊɞɜŰŬɠ Űɖɜ ůŮ ɏɜŬ ́ɞɚɨ 

ɢŬɛɖɚɞɨ ɏɤɠ əŬɘ ɛɖŭŮɜɘəɞɨ ŭŮɑəŰɖ əɞɟŮůɛɞɨ ŬŭɘŬˊɏɟŬůŰɞ ůɩɛŬ. ɄŬɟɎɚɚɖɚŬ, ɖ ŮəŰŮŰŬɛɏɜɖ 

ŬůŰɘəɞˊɞɑɖůɖ ůɡɛɓɎɚɚŮɘ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ (Cheval et al., 2024; Ullax et al. 

2023). ȼ Ŭɨɝɖůɖ ˊɚɖɗɡůɛɞɨ  ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɞɘəɞɜɞɛɘəɐ əɟɑůɖ ŬˊɞŰŮɚɞɨɜ Űɞɡɠ əɨɟɘɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ ŬůŰɘəɞˊɞɑɖůɖɠ ɜɏɤɜ əŬɘ ɛɏɢɟɘ ˊɟɧŰɘɜɞɠ ŬəŬŰɞɑəɖŰɤɜ ˊŮɟɘɞɢɩɜ. Ƀ ˊɘɞ ˊɎɜɤ 

ůɡɜŭɡŬůɛɧɠ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ɞŭɖɔɞɨɜ ůŰɖɜ Ŭɡɝɖɛɏɜɖ 

ˊŬɟŬŰɐɟɖůɖ Űɤɜ űŬɘɜɞɛɏɜɤɜ ŬɡŰɩɜ, ˊɞɡ ŭŮɜ ůɖɛŬɑɜŮɘ ŬˊŬɟŬɑŰɖŰŬ ɧŰɘ ŭŮɜ ˊɟɞɦˊɐɟɢŬɜ ŬɚɚɎ 

ˊɘɗŬɜɧŰŬŰŬ ŭŮɜ ˊŬɟŬŰɖɟɞɨɜŰŬɜ.  

ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ɏɢɞɡɜ ɤɠ ŮˊŬəɧɚɞɡɗɞ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɧɔəɞɡ ɛŮ Űɖ 

ŰŬɡŰɧɢɟɞɜɖ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ, Űɖɜ Ŭɨɝɖůɖ Űɤɜ ŬəɟŬɑɤɜ ɗŮɟɛɞəɟŬůɘɩɜ 

əŬɗɩɠ əŬɘ űŬɘɜɞɛɏɜɤɜ ɧˊɤɠ ɞɘ ɗŮɟɘɜɏɠ əŬŰŬɘɔɑŭŮɠ. ɄɟɤŰŬɔɤɜɘůŰɘəɧ ɟɧɚɞ, űŬɑɜŮŰŬɘ ˊɤɠ 

ŭɘŬŭɟŬɛŬŰɑɕŮɘ Űɞ ɜŮɟɧ ůŮ ɧɚŮɠ Űɘɠ űɎůŮɘɠ əŬɘ ɛɞɟűɏɠ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ əɨəɚɞɡ Űɞ ɞˊɞɑɞ ɧɛɤɠ, 

ŬɜɏəŬɗŮɜ, ŬəɞɚɞɡɗŮɑ ˊɘůŰɎ Űɖɜ ɑŭɘŬ ́ɞɟŮɑŬ ɖ ɞˊɞɑŬ ŭɘŬəɧˊŰŮŰŬɘ ɛɧɜɞ Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ. ȷɡŰɧ, 

ɛŬɠ əɎɜŮɘ ɜŬ ŬɜŬɟɤŰɘɧɛŬůŰŮ əŬŰɎ ˊɧůɞ ɖ űɨůɖ ŮˊŮɛɓŬɑɜŮɘ ůŰɞɜ Ɏɜɗɟɤˊɞ, ɐ əŬŰɎ ˊɧůɞ ɞ 

Ɏɜɗɟɤˊɞɠ ŮˊŮɛɓŬɑɜŮɘ ůŰɖ űɨůɖ. ȾŬɘ Ŭɜ ŰŮɚɘəɎ, ŭŮɜ ɡˊɎɟɢŮɘ ɏɜŬ ɞɛɧűɤɜɞ ůɡɛˊɏɟŬůɛŬ ɤɠ 

ˊɟɞɠ Űɘɠ ŬɘŰɑŮɠ Űɤɜ űŬɘɜɞɛɏɜɤɜ, ůɖɛŬůɑŬ ɏɢŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ əŬɘ ɖ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ. 

ȼ ɀŮůɧɔŮɘɞɠ, ˊŬɟɞɡůɑŬůŮ ůɖɛŬɜŰɘəɏɠ əɚɘɛŬŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ ůŰɞ ˊŬɟŮɚɗɧɜ (Luterbacher et al., 

2006). BɟɑůəŮŰŬɘ ůŮ ɛɘŬ ɛŮŰŬɓŬŰɘəɐ ɕɩɜɖ ɛŮŰŬɝɨ Űɞɡ Ɏɜɡŭɟɞɡ əɚɑɛŬŰɞɠ Űɖɠ ȸɧɟŮɘŬɠ ȷűɟɘəɐɠ 

əŬɘ Űɞɡ ŮɨəɟŬŰɞɡ əŬɘ ɡɔɟɞɨ əɚɑɛŬŰɞɠ Űɖɠ ȾŮɜŰɟɘəɐɠ Ⱥɡɟɩˊɖɠ, əŬɘ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ 

ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ŭɘŮɟɔŬůɘɩɜ ɛŮůŬɑɤɜ ɔŮɤɔɟŬűɘəɩɜ ˊɚŬŰɩɜ əŬɘ Űɟɞˊɘəɩɜ 

ůɡůŰɖɛɎŰɤɜ (Giorgi & Lionello, 2008). 

ɇŬ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɡɝŬɜɧɛŮɜɖ ůɡɢɜɧŰɖŰŬ əŬɘ ɏɜŰŬůɖ. ȳůɞ ŬűɞɟɎ 

Űɘɠ ɗŮɟɛɞəɟŬůɑŮɠ, ɞɘ ŬəɟŬɑŬ ɡɣɖɚɏɠ ˊŬɟɞɡůɘɎɕɞɡɜ Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ əŬɘ ɏɜŰŬůɖ ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŬəɟŬɑŮɠ ɢŬɛɖɚɏɠ. ɄŬɟɎɚɚɖɚŬ, ɞɘ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ 
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ŮˊɘŭŮɘɜɩɜɞɜŰŬɘ əɡɟɑɤɠ ůŰŬ ɛɏůŬ ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ əŬɘ ůŰɘɠ ɡɔɟɏɠ Űɟɞˊɘəɏɠ ɕɩɜŮɠ ό!Ǌƛŀǎ Ŝǘ 
ŀƭΦΣ нлнмύ. 

ɀŮŰŬɝɨ Űɤɜ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɜ əŬɘɟɧ əŬɘ Űɞ əɚɑɛŬ, ɖ ɝɖɟŬůɑŬ 

ůɡɜɘůŰɎ ɘŭɘŬɑŰŮɟɖ ˊŮɟɑˊŰɤůɖ. ȷˊɞŰŮɚŮɑ, ɑůɤɠ, Űɞ ˊɘɞ ˊɞɚɨˊɚɞəɞ əŬɘ ŭɨůəɞɚŬ ŬɜŰɘɚɖˊŰɧ 

űŬɘɜɧɛŮɜɞ, Ŭűɞɨ ŮɝŮɚɑůůŮŰŬɘ ŬɟɔɎ əŬɘ ŭŮɜ ŮɑɜŬɘ ůŰɘɔɛɘŬɑŬ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ űŬɘɜɧɛŮɜŬ 

ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬɟəɏůŮɘ ɛɐɜŮɠ ɐ Ŭəɧɛɖ əŬɘ ɢɟɧɜɘŬ (Vogt & Somma, 2000; 

Wilhite et al., 2007, Mu et al. 2024). ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɗŬ ɛˊɞɟɞɨůŮ əŬɜŮɑɠ ɜŬ ɘůɢɡɟɘůŰŮɑ ɧŰɘ ɖ 

ɝɖɟŬůɑŬ ŬˊɞŰŮɚŮɑ Űɞ ˊɘɞ ɨˊɞɡɚɞ űŬɘɜɧɛŮɜɞ Ŭűɞɨ ŭŮɜ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ 

ɏɜŬɟɝɖ ŬɚɚɎ əŬɘ ɖ ɚɐɝɖ Űɖɠ. Ƀ ɚɧɔɞɠ ŮɜŬˊɧəŮɘŰŬɘ ůŰŬ ůɨɜɗŮŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ, əŬɘ ŬɡŰɧ 

ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ɏɜŬɠ ŮɜɘŬɑɞɠ ɞɟɘůɛɧɠ ˊɞɡ ɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ űŬɘɜɧɛŮɜɞ (Mishra & Singh, 2010; Lloyd-Hughes, 2014),  ŬɚɚɎ ɛɘŬ ˊɚɖɗɩɟŬ 

ɞɟɘůɛɩɜ əŬɗɩɠ əŬɘ ŭŮɘəŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ əŬɘ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 

ŭɘŬűɧɟɤɜ Ůɘŭɩɜ ɝɖɟŬůɑŬɠ (Heim, 2002; Hayes et al., 2011; Mishra & Singh, 2011). 

ȺˊɘˊɟɧůɗŮŰŬ, ɖ ɢɟɞɜɘəɐ əɚɑɛŬəŬ ŬɜɎɚɡůɖɠ Űɖɠ ɝɖɟŬůɑŬɠ ˊɞɘəɑɚŮɘ (McKee et al., 1995) ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ˊɞɚɡŮˊɑˊŮŭɖ ɡˊɧɗŮůɖ. ɇɞ ˊɞɚɡŭɘɎůŰŬŰɞ 

ŬɡŰɧ űŬɘɜɧɛŮɜɞ ŮˊɘűɏɟŮɘ ɎɛŮůŮɠ əŬɘ ɏɛɛŮůŮɠ, ɓɟŬɢɡˊɟɧɗŮůɛŮɠ ŬɚɚɎ əŬɘ ɛŬəɟɞˊɟɧɗŮůɛŮɠ 

ŮˊɘˊŰɩůŮɘɠ ůŮ ɏɜŬ Ůɡɟɨ űɎůɛŬ əɟɑůɘɛɤɜ Űɞɛɏɤɜ. Ƀɘ ůɡɜɏˊŮɘŮɠ ŬɡŰɏɠ ŭŮɜ ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɝɖɟŬůɑŬɠ, ŬɚɚɎ ůɡɢɜɎ ˊŬɟŬŰŮɑɜɞɜŰŬɘ ɔɘŬ ŬɟəŮŰɎ ɢɟɧɜɘŬ ɛŮŰɎ Űɖ ɚɐɝɖ Űɖɠ, 

ŮˊɖɟŮɎɕɞɜŰŬɠ, ɛŮŰŬɝɨ Ɏɚɚɤɜ, əŬɘ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ (Luo et al., 2024). 

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ, ɖ ɛŮŰŮɤɟɞɚɞɔɘəɐ əŬɘ ɡŭɟɞɚɞɔɘəɐ ɝɖɟŬůɑŬ ˊŬɟɞɡůɘɎɕɞɡɜ ŬɡɝɖŰɘəɐ 

ŰɎůɖ əŬɘ ɏɜŰŬůɖ əɡɟɑɤɠ ůŰɖɜ ɜɧŰɘŬ Ⱥɡɟɩˊɖ (Spinoni et al., 2015a, 2015b), ŮˊɖɟŮɎɕɞɜŰŬɠ 

ɞɚɧəɚɖɟɖ Űɖ ɀŮůɧɔŮɘɞ ɘŭɑɤɠ əŬŰɎ Űɖɜ Ɏɜɞɘɝɖ əŬɘ Űɞ əŬɚɞəŬɑɟɘ (Spinoni et al., 2017a, 2018). 

ɄŬɟɎɚɚɖɚŬ, Ɏɜɞŭɞɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ɚɧɔɤ Űɖɠ ɡˊŮɟɗɏɟɛŬɜůɖɠ Űɞɡ ˊɚŬɜɐŰɖ (IPCC, 2014b) 

ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɜŰŮɑɜŮɘ ŰŬ ŬəɟŬɑŬ űŬɘɜɧɛŮɜŬ ůŰɖɜ Ⱥɡɟɩˊɖ əŬŰɎ Űɞɜ 21ɞ ŬɘɩɜŬ (Forzieri et al., 

2016). 

ɀɘŬ Ɏɚɚɖ űɡůɘəɐ əŬŰŬůŰɟɞűɐ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ Űɞɜ əŬɘɟɧ əŬɘ Űɞ əɚɑɛŬ, ŮɑɜŬɘ ɞɘ 

ˊɚɖɛɛɨɟŮɠ, ɛŮ əɡɟɘɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ Űɘɠ ́ ɞŰɎɛɘŮɠ əŬɘ Űɘɠ ɝŬűɜɘəɏɠ ˊɚɖɛɛɨɟŮɠ (flash floods) 

(Tarasova et al., 2019). Ƀɘ ɝŬűɜɘəɏɠ ˊɚɖɛɛɨɟŮɠ, ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ŰŬ ˊŮɟɘůůɧŰŮɟŬ 

ɡŭɟɞɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ, əŬɗɩɠ ŮəŭɖɚɩɜɞɜŰŬɘ ŬɘűɜɑŭɘŬ əŬɘ ɛŮ ɘŭɘŬɑŰŮɟɖ ůűɞŭɟɧŰɖŰŬ, ůŮ ˊɞɚɨ 

ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɏˊŮɘŰŬ Ŭˊɧ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ, ˊɟɞəŬɚɩɜŰŬɠ əŬŰŬůŰɟɞűɘəɏɠ 

ůɡɜɏˊŮɘŮɠ. ȷɜŰɑɗŮŰŬ, ɞɘ ˊɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ ŮəŭɖɚɩɜɞɜŰŬɘ ˊɘɞ ůŰŬŭɘŬəɎ ɏˊŮɘŰŬ Ŭˊɧ 

ˊŬɟŬŰŮŰŬɛɏɜŮɠ əŬɘ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ ɐ/əŬɘ Űɖ ůŰŬŭɘŬəɐ Űɐɝɖ Űɞɡ ɢɘɞɜɘɞɨ ŮˊɘűɏɟɞɜŰŬɠ Űɖɜ 

ɡˊŮɟɢŮɑɚɘůɖ Űɖɠ əɞɑŰɖɠ. ȼ ɏɜŰŬůɖ əŬɘ ɏəŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ŬɡŰɞɨ ŮɝŬɟŰɩɜŰŬɘ, ɛŮŰŬɝɨ 

Ɏɚɚɤɜ, Ŭˊɧ Űɖ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ Űɞɡ ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɞɨ ɔŮɔɞɜɧŰɞɠ əŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. (Laudan et al., 2020; Javadinejad, 2022; USGS, n.d.; 

NOAA, n.d.). 

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɞɡɠ Ŭɡɝɖɛɏɜɞɡɠ əɘɜŭɨɜɞɡɠ ˊɞɡ Ůˊɘűɏɟɞɡɜ ůŰɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖɜ 

ɞɘəɞɜɞɛɑŬ, ɖ ́ ŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ űŬɘɜɞɛɏɜɤɜ ŬɡŰɩɜ əŬɗɑůŰŬŰŬɘ ́ ɟɤŰŬɟɢɘəɐɠ ůɖɛŬůɑŬɠ. ȼ 

əŬŰŬɜɧɖůɖ əŬɘ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ŮˊɘˊŰɩůŮɩɜ Űɞɡɠ, ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ 

əɞɘɜɤɜɑŬɠ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Ŭűɞɨ ɖ ůɡůŰɖɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡɠ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ 

ˊɟɞɦˊɧɗŮůɖ Űɧůɞ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ůɡůŰɖɛɎŰɤɜ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ ɧůɞ əŬɘ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ůŰɟŬŰɖɔɘəɩɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ əŬɘ ˊɟɞůŬɟɛɞɔɐɠ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ ɚɞɘˊɧɜ, ŬˊŬɘŰŮɑŰŬɘ ɖ ŮɜŭŮɚŮɢɐɠ ŮɝɏŰŬůɖ ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ 

ɞɘ ɞˊɞɑɞɘ Ůˊɘŭɟɞɨɜ ɎɛŮůŬ ůŰɖ ůɡɢɜɧŰɖŰŬ, Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŬəɟŬɑɤɜ ŬɡŰɩɜ 

əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɔɘŬ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ɡŭɟɞɚɞɔɘəɩɜ ŭɘŮɟɔŬůɘɩɜ. 

 



о 
  

1.2. ȷɜŰɘəŮɑɛŮɜɞ ŮɟɔŬůɑŬɠ 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŭɘŬɟɗɟɩɜŮŰŬɘ ůŮ ŭɨɞ əɨɟɘŮɠ ŮɜɧŰɖŰŮɠ, ɞɘ ɞˊɞɑŮɠ əŬɚɨˊŰɞɡɜ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊŰɡɢɏɠ Űɖɠ ɡŭɟɞəɚɘɛŬŰɘəɐɠ ŬɜɎɚɡůɖɠ  əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ɡŭɟɞ- 

ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ́ɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘəɟɎŰŮɘŬ Űɖɠ Ⱦɨˊɟɞɡ. 

ɆŰɖɜ ˊɟɩŰɖ ŮɜɧŰɖŰŬ, ŭɘŮɟŮɡɜɎŰŬɘ ɖ ɡŭɟɞəɚɘɛŬŰɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɞɡ ɜɖůɘɞɨ, ɛŮ ɘŭɘŬɑŰŮɟɖ 

ɏɛűŬůɖ ůŰŬ ŬəɟŬɑŬ ɔŮɔɞɜɧŰŬ, ́ ɚɖɛɛɨɟŮɠ əŬɘ ɝɖɟɏɠ ˊŮɟɘɧŭɞɡɠ, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ əɟɑůɘɛɞ 

ˊɟɧɓɚɖɛŬ ɔɘŬ Űɖɜ Űɞˊɘəɐ əɞɘɜɤɜɑŬ əŬɘ ˊŮɟɘɓɎɚɚɞɜ. ȼ ɢɟɞɜɘəɐ ŬɜɎɚɡůɖ ŮůŰɘɎɕŮɘ ůŰɘɠ 

ˊŬɟŬɛɏŰɟɞɡɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ Űɖɠ Ŭˊɞɟɟɞɐɠ, ɞɘ ɞˊɞɑŮɠ ŮɝŮŰɎɕɞɜŰŬɘ Űɧůɞ ůŮ ɢɤɟɘəɐ ɧůɞ 

əŬɘ ůŮ ɢɟɞɜɘəɐ əɚɑɛŬəŬ, ɞɨŰɤɠ ɩůŰŮ ɜŬ ŬˊɞŰɡˊɤɗŮɑ ɖ ɔŮɤɔɟŬűɘəɐ Űɞɡɠ əŬŰŬɜɞɛɐ əŬɘ ɖ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɞɡɠ ůŰɞ ɢɟɧɜɞ. ɄŬɟɎɚɚɖɚŬ, ɛŮɚŮŰɎŰŬɘ ɖ ŮˊɞɢɘəɧŰɖŰŬ əŬɘ ŰŬ ɢɤɟɘəɎ ˊɟɧŰɡˊŬ 

ˊɞɡ ˊɟɞəɨˊŰɞɡɜ. ȷˊɩŰŮɟɞɠ ůəɞˊɧɠ ŬˊɞŰŮɚŮɑ ɖ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ŮɡɎɚɤŰɤɜ ˊŮɟɘɞɢɩɜ əŬɘ ɖ 

ŮɝŬɔɤɔɐ ɢɟɐůɘɛɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. 

ɆŰɖ ŭŮɨŰŮɟɖ ŮɜɧŰɖŰŬ, ɖ ɏɟŮɡɜŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ ɛŮɚɏŰɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ ɓɟɞɢɧˊŰɤůɖɠ 

əŬɘ Ŭˊɞɟɟɞɐɠ, ɛŮ Űɖɜ Ůˊɘɚɞɔɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ əŬŰɎɚɚɖɚɤɜ ɕŮɡɔɩɜ ůŰŬɗɛɩɜ ɛɏŰɟɖůɖɠ ɓɟɞɢɐɠ 

əŬɘ ˊŬɟɞɢɐɠ. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůɡůɢɏŰɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ əɞɘɜɏɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ, 

ɩůŰŮ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ ŭɡɜŬɛɘəɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ɛŮŰŬɓɚɖŰɩɜ ɡˊɞɚɞɔɑɕɞɜŰŬɠ 

Űɞɜ ůɡɜŰŮɚŮůŰɐ ůɡůɢɏŰɘůɖɠ. ɄŬɟɎɚɚɖɚŬ, ŮɝŮŰɎɕŮŰŬɘ ɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ůɢɏůɖɠ ŬɡŰɐɠ ůŰɞɜ 

ɢɟɧɜɞ, ɛŮ ůŰɧɢɞ ɜŬ ŬˊɞŰɘɛɖɗŮɑ ɖ ŬɝɘɞˊɘůŰɑŬ Űɖɠ ˊɟɧɔɜɤůɖɠ Ŭˊɞɟɟɞɐɠ ɓɎůŮɘ ŭŮŭɞɛɏɜɤɜ 

ɓɟɞɢɧˊŰɤůɖɠ, əŬɗɩɠ əŬɘ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ Űɡɢɧɜ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

ɡŭɟɞɚɞɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɡˊɧ ŮɝɏŰŬůɖ ɚŮəŬɜɩɜ Ŭˊɞɟɟɞɐɠ. 

ȹŮŭɞɛɏɜɞɡ Űɞɡ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ́ ɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ŬɚɚɎ əŬɘ ˊɞɡ ůɡɜɐɗɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŬɜŰɑůŰɞɘɢŮɠ ɛŮɚɏŰŮɠ, əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɖ ɖ ŬɜɎˊŰɡɝɖ 

ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ ŭɘŬŭɘəŬůɘɩɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ɡˊɞɚɞɔɘůɛɩɜ ůŮ ́ ɟɞɔɟŬɛɛŬŰɘůŰɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ Python. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŭɨɞ ŬɜŮɝɎɟŰɖŰɞɘ əɩŭɘəŮɠ, ɏɜŬɠ ɔɘŬ 

əɎɗŮ ŮɜɧŰɖŰŬ, ɞɘ ɞˊɞɑɞɘ ŬɜŬˊŰɨɢɗɖəŬɜ ůŮ əŬɗɞɚɘəɐ (universal) ɛɞɟűɐ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛɞɟűɐ 

ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɞɘ əɩŭɘəŮɠ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ ɢɟɐůŰɖ ŭɘŬɗɏŰŮɘ 

ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ Űɖɠ ɑŭɘŬɠ ɛɞɟűɐɠ, əŬɗɘůŰɩɜŰŬɠ Űɞɡɠ ŮɟɔŬɚŮɑŬ əɞɘɜɐɠ ɢɟɐůɖɠ ɔɘŬ ŮűŬɟɛɞɔɐ 

əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɞɡɠ əŬɘ ůŮ ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ ˊɏɟŬɜ Űɖɠ Ⱦɨˊɟɞɡ. 

 

1.3. ȹɘɎɟɗɟɤůɖ ŮɟɔŬůɑŬɠ 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ŬəɧɚɞɡɗŬ 7 əŮűɎɚŬɘŬ:  

¶ ȾŮűɎɚŬɘɞ 1: ȷ́ ɞŰŮɚŮɑ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ ŬűɞɟɎ Űɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ.  

¶ ȾŮűɎɚŬɘɞ 2: ũɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɖɜ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ŬɜŬɚɨɞɜŰŬɠ ŰŬ ɔŮɤɔɟŬűɘəɎ, 

ɛɞɟűɞɚɞɔɘəɎ, ɡŭɟɞɚɞɔɘəɎ, əɚɘɛŬŰɘəɎ əŬɘ ɎɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ. 

¶ ȾŮűɎɚŬɘɞ 3: ũɑɜŮŰŬɘ ɛɘŬ ŬɜŬűɞɟɎ ůŰŬ əŬŰŬɔŮɔɟŬɛɛɏɜŬ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ŰŬ 

ɞˊɞɑŬ Ŭűɞɟɞɨɜ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ (ˊɚɖɛɛɨɟŮɠ, ɝɖɟŬůɑŬ). 

¶ ȾŮűɎɚŬɘɞ 4: ũɑɜŮŰŬɘ ˊŮɟɘɔɟŬűɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŰŬ ɞˊɞɑŬ ˊŬɟŬɢɤɟɐɗɖəŬɜ Ŭˊɧ Űɘɠ 

ŬɜŰɑůŰɞɘɢŮɠ əɟŬŰɘəɏɠ ɡˊɖɟŮůɑŮɠ, ŰŬ ŰŮɚɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ɏˊŮɘŰŬ Ŭˊɧ ŰŬ 

əɟɘŰɐɟɘŬ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ əŬɘ ́ ŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŬůˊɞɟɎ Űɞɡɠ 

ůŰɞ ɢɩɟɞ.  

¶ ȾŮűɎɚŬɘɞ 5: ȷɜŬˊŰɨůůɞɜŰŬɘ ɞɘ ɛɏɗɞŭɞɘ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ůŰɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ɖ ŭɞɛɐ əŬɘ ˊŮɟɘɔɟŬűɐ Űɞɡ əɩŭɘəŬ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ Űɘɠ 



п 
  

Ůɜ ɚɧɔɤ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɗɩɠ əŬɘ ŰŬ ɛŬɗɖɛŬŰɘəɎ ɛŮɔɏɗɖ ŰŬ ɞˊɞɑŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ. 

¶ ȾŮűɎɚŬɘɞ 6: ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧɚɤɜ Űɤɜ ŬɜŬɚɨůŮɤɜ ˊɞɡ ɏɔɘɜŬɜ, 

ɢɟɞɜɘəɐɠ ůɖɛŮɘŬəɐɠ əŬɘ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ɛɏůɤ ŭɘŬɔɟŬɛɛɎŰɤɜ əŬɘ ɢŬɟŰɩɜ ŬɜɎɚɞɔŬ 

ɛŮ Űɘɠ ɛŮɗɧŭɞɡɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ. ȰˊŮɘŰŬ ŬɜŬɚɨɞɜŰŬɘ əŬɘ 

ůɢɞɚɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖ ůɢɏůɖ ɓɟɞɢɐɠ ï Ŭˊɞɟɟɞɐɠ. 

¶ ȾŮűɎɚŬɘɞ 7: ɄŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ ˊɟɞŰŮɑɜɞɜŰŬɘ ɗɏɛŬŰŬ 

ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ɏɟŮɡɜŬ..
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2. ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ȼ Ⱦɨˊɟɞɠ, ŮˊɘɚɏɢɗɖəŮ ɤɠ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɚɧɔɤ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ Űɖɠ ɗɏůɖɠ əŬɘ Űɤɜ 

ɘŭɘŬɑŰŮɟɤɜ əɚɘɛŬŰɘəɩɜ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ˊɞɡ Űɖɜ ůɡɔəŬŰŬɚɏɔɞɡɜ ůŰɘɠ ɘŭɘŬɑŰŮɟŬ ŮɡɎɚɤŰŮɠ 

ˊŮɟɘɞɢɏɠ (HOT-SPOT) ŬˊɏɜŬɜŰɘ ůŰɘɠ ɛŮŰŬɓɞɚɏɠ Űɞɡ əɚɑɛŬŰɞɠ. ɇɞ əŬɗŮůŰɩɠ Űɤɜ 

ɓɟɞɢɞˊŰɩůŮɤɜ ůŰɞ ɜɖůɑ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ ɢɤɟɘəɐ əŬɘ ɢɟɞɜɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ, 

əŬɗɩɠ ˊŮɟɑɞŭɞɘ Ŭɡɝɖɛɏɜɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ ŮəŰŮŰŬɛɏɜŮɠ ˊŮɟɘɧŭɞɡɠ ɝɖɟŬůɑŬɠ. 

ȼ ɡŭɟɞəɚɘɛŬŰɘəɐ ŬɡŰɐ ŬůŰɎɗŮɘŬ ŮˊɖɟŮɎɕŮɘ əŬɗɞɟɘůŰɘəɎ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɤɜ ɡŭŬŰɘəɩɜ 

ˊɧɟɤɜ, ɛŮ ɏɜŰɞɜɞ ŬɜŰɑəŰɡˊɞ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ. 

2.1. ũŮɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

2.1.1. ũŮɤɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȼ Ⱦɨˊɟɞɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜŮɝɎɟŰɖŰɞ əɟɎŰɞɠ (1960) ï ɜɖůɑ Űɖɠ ŬɜŬŰɞɚɘəɐɠ ɀŮůɞɔŮɑɞɡ əŬɘ ɛɏɚɞɠ 

Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ (2004). ȸɟɑůəŮŰŬɘ ŬɜŬŰɞɚɘəɎ Űɖɠ ȺɚɚɎŭŬɠ, ˊŮɟɑˊɞɡ 270 km Ŭˊɧ Űɘɠ 

ɜɧŰɘŮɠ ŬəŰɏɠ Űɖɠ ȾɟɐŰɖɠ, Ʌɧŭɞɡ əŬɘ ȾŬůŰŮɚɧɟɘɕɞɡ, Ůɜɩ ɓɟɑůəŮŰŬɘ ůŮ ŬˊɧůŰŬůɖ ɛɧɚɘɠ 70 km 

Ŭˊɧ ŰŬ ˊŬɟɎɚɘŬ Űɖɠ ɇɞɡɟəɑŬɠ əŬɘ ˊŮɟɑˊɞɡ 110 km ŭɡŰɘəɎ Űɤɜ ŬəŰɩɜ Űɖɠ ɆɡɟɑŬɠ. ũŮɤɔɟŬűɘəɎ, 

Űɞ ɜɖůɑ ŮəŰŮɑɜŮŰŬɘ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɚɚɐɚɤɜ 34Á33' əŬɘ 35Á42' ȸ əŬɘ Űɤɜ ɛŮůɖɛɓɟɘɜɩɜ 32Á16' 

əŬɘ 34Á35' ȷ.  

ȼ ůɡɜɞɚɘəɐ Űɞɡ ɏəŰŬůɖ ŬɜɏɟɢŮŰŬɘ ůŮ 9.251 kmĮ Ůə Űɤɜ ɞˊɞɑɤɜ ˊŮɟɑˊɞɡ ŰŬ 5.760 kmĮ (~63%) 

ɓɟɑůəɞɜŰŬɘ ɡˊɧ Űɞɜ ŬˊɞəɚŮɘůŰɘəɧ ɏɚŮɔɢɞ Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ, Ůɜɩ Űɞ ɡˊɧɚɞɘˊɞ ~37% 

ŮɑɜŬɘ əŬŰɏɢŮŰŬɘ ˊŬɟɎɜɞɛŬ ɛɏɢɟɘ ůɐɛŮɟŬ Ŭˊɧ Űɖɜ ˊŬɟɎɜɞɛɖ Űɞɡɟəɘəɐ Ůɘůɓɞɚɐ Űɞɡ 1974. 

ȾŬŰŬŰɎůůŮŰŬɘ ɤɠ Űɞ ŰɟɑŰɞ ɛŮɔŬɚɨŰŮɟɞ ɜɖůɑ Űɖɠ ɀŮůɞɔŮɑɞɡ, ɛŮŰɎ Űɖ ɆɘəŮɚɑŬ əŬɘ Űɖ ɆŬɟŭɖɜɑŬ. 

ɇɞ ɛɏɔɘůŰɞ ɛɐəɞɠ Űɖɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŰŬ 225 km (ɛŮŰŬɝɨ Űɤɜ ŬəɟɤŰɖɟɑɤɜ ȹɟɏˊŬɜɞ əŬɘ 

ȷˊɧůŰɞɚɞɠ ȷɜŭɟɏŬɠ), Ůɜɩ Űɞ ɛɏɔɘůŰɞ ˊɚɎŰɞɠ Űɖɠ ůŰŬ 94 km (ɛŮŰŬɝɨ Űɤɜ ŬəɟɤŰɖɟɑɤɜ 

ȾɞɟɛŬəɑŰɖ əŬɘ ũɎŰŬɠ). ɇɞ ůɡɜɞɚɘəɧ ɛɐəɞɠ (ŬɜɎˊŰɡɔɛŬ) Űɤɜ ŬəŰɩɜ Űɖɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŰŬ 772 

km . 

2.1.2. ȷɜɗɟɤˊɞɔŮɜɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ɆŮ ŭɘɞɘəɖŰɘəɧ ŮˊɑˊŮŭɞ, Űɞ ɜɖůɑ ɡˊɞŭɘŬɘɟŮɑŰŬɘ ůŮ 6 Ⱥ́ ŬɟɢɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ, əŬŰɎ ůŮɘɟɎ 

ɏəŰŬůɖɠ, ɖ ȿŮɡəɤůɑŬ, ɖ ȷɛɛɧɢɤůŰɞɠ, ɖ ɄɎűɞɠ, ɖ ȿŮɛŮůɧɠ, ɖ ȿɎɟɜŬəŬ əŬɘ ɖ ȾŮɟɨɜŮɘŬ Ůə Űɤɜ 

ɞˊɞɑɤɜ ɞɚɧəɚɖɟɖ ɖ ŮˊŬɟɢɑŬ ȾŮɟɨɜŮɘŬɠ, ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ŮˊŬɟɢɘɩɜ ȷɛɛɞɢɩůŰɞɡ əŬɘ 

ȿŮɡəɤůɑŬɠ ŬɚɚɎ əŬɘ ɛɘəɟɧ ɛɏɟɞɠ Űɖɠ ŮˊŬɟɢɑŬɠ ȿɎɟɜŬəŬɠ ŮɑɜŬɘ əŬŰŮɢɧɛŮɜŬ. ȹɘɞɘəɖŰɘəɐ 

ˊɟɤŰŮɨɞɡůŬ əɎɗŮ ŮˊŬɟɢɑŬɠ ŮɑɜŬɘ ɞ ɞɛɩɜɡɛɞɠ ȹɐɛɞɠ.  

ɆŰɖ Ⱦɨˊɟɞ ɓɟɑůəɞɜŰŬɘ 39 ȹɐɛɞɘ əŬɚɨˊŰɞɜŰŬɠ Űɞ ~65% Űɞɡ ˊɚɖɗɡůɛɞɨ, Ůə Űɤɜ ɞˊɞɑɤɜ ɞɘ 9 

(ȷəŬɜɗɞɨ, ȷɛɛɧɢɤůŰɞɠ, ȾŬɟŬɓɎɠ, ȾŮɟɨɜŮɘŬ, ȾɡɗɟɏŬ, ȿɎˊɖɗɞɠ, ȿŮɡəɧɜɞɘəɞ, ȿɨůɖ əŬɘ 

ɀɧɟűɞɡ) ɓɟɑůəɞɜŰŬɘ ɡˊɧ Űɞɡɟəɘəɐ əŬŰɞɢɐ əŬɘ ŭɘŬŰɖɟɞɨɜ ˊɟɞůɤɟɘɜɎ Űɖɠ ɏŭɟŬ Űɞɡɠ ůŰɘɠ 

ŮɚŮɨɗŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ. ɇɏɚɞɠ, ɞɘ əɞɘɜɧŰɖŰŮɠ ůŰɘɠ ŮɚŮɨɗŮɟŮɠ ˊŮɟɘɞɢɏɠ 

Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ ŬɜɏɟɢɞɜŰŬɘ ůŮ 353  (Ůə Űɤɜ 576) əŬɘ Ůəˊɟɞůɤˊɞɨɜ ~35% Űɞɡ 

ˊɚɖɗɡůɛɞɨ (Ⱥ.Ⱦ.Ⱦ., n.d.; Ⱥ.ȹ.Ⱦ., n.d.). 
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ɆɨɛűɤɜŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůŰŬŰɘůŰɘəɐɠ ɡˊɖɟŮůɑŬɠ, ɞ ˊɚɖɗɡůɛɧɠ ůŰɘɠ ŮɚŮɨɗŮɟŮɠ 

ˊŮɟɘɞɢɏɠ Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ əŬŰɎ Űɖɜ 1ɖ ɃəŰɤɓɟɑɞɡ 2021 ŬɜɐɚɗŮ ůŰɘɠ 918.100, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɠ Ŭɨɝɖůɖ 9,2% ůŮ ůɨɔəɟɘůɖ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ȷˊɞɔɟŬűɐɠ Ʉɚɖɗɡůɛɞɨ 

2011 (840.400). Ƀ ůɡɜɞɚɘəɧɠ ˊɚɖɗɡůɛɧɠ ˊɞɡ əŬŰŬɔɟɎűɖəŮ Űɞ ɏŰɞɠ 2011 ŮɑɢŮ ůɖɛŮɘɩůŮɘ 

Ŭɨɝɖůɖ 21,9% Ŭˊɧ Űɞ 2001. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɞ ́ɚɖɗɡůɛɧɠ ˊɞɡ əŬŰŬɔɟɎűɖəŮ ůŰɖɜ ŮˊŬɟɢɑŬ 

ȿŮɡəɤůɑŬɠ ɐŰŬɜ 351.600 ɎŰɞɛŬ əŬɘ ŬˊɞŰŮɚɞɨůŮ ˊɞůɞůŰɧ 38% ůŰɞɜ ůɡɜɞɚɘəɧ ˊɚɖɗɡůɛɧ, ůŰɖɜ 

ŮˊŬɟɢɑŬ ȿŮɛŮůɞɨ 258.900 (28%), ůŰɖɜ ŮˊŬɟɢɑŬ ȿɎɟɜŬəŬɠ 154.200 (17%), ůŰɖɜ ŮˊŬɟɢɑŬ 

ɄɎűɞɡ 101.900 (11%) əŬɘ ůŰɖɜ ŮˊŬɟɢɑŬ ȷɛɛɞɢɩůŰɞɡ 51.500 (6%) (Ɇ.Ɉ., 2023) 

2.1.3. ũŮɤɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȼ ɛɞɟűɞɚɞɔɑŬ Űɖɠ Ⱦɨˊɟɞɡ ɛˊɞɟŮɑ ɜŬ ŭɘŬɢɤɟɘůŰŮɑ ůŰɘɠ ŬəɧɚɞɡɗŮɠ ŮɜɧŰɖŰŮɠ: 

¶ ȼ ɞɟɞůŮɘɟɎ ɇɟɞɧŭɞɡɠ, ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ əŮɜŰɟɘəɧ ï ŭɡŰɘəɧ ɛɏɟɞɡɠ Űɞɡ ɜɖůɘɞɨ ɛŮ Űɖɜ 

ɡɣɖɚɧŰŮɟɖ ɓɞɡɜɞəɞɟűɐ Űɖɠ, Űɞɜ ȳɚɡɛˊɞ ɜŬ ɏɢŮɘ ɨɣɞɠ 1.951 m. ˊɎɜɤ Ŭˊɧ Űɖ ɛɏůɖ 

ůŰɎɗɛɖ ɗɎɚŬůůŬɠ. 

¶ ȼ ɞɟɞůŮɘɟɎ Űɞɡ ɄŮɜŰŬŭŬəŰɨɚɞɡ, ɛŮ ůɢŮŰɘəɎ ɛɘəɟɧ ˊɚɎŰɞɠ, ŮəŰŮɑɜŮŰŬɘ əŬŰɎ ɛɐəɞɠ Űɤɜ 

ɓɧɟŮɘɤɜ ŬəŰɩɜ əŬɘ űŰɎɜŮɘ ůŮ əɞɟɡűɏɠ ɛɏɢɟɘ əŬɘ 1.000 m ɨɣɞɠ. 

¶ ȼ əŮɜŰɟɘəɐ ˊŮŭɘɎŭŬ Űɖɠ ɀŮůŬɞɟɑŬɠ, ˊɞɡ ˊŬɟŮɛɓɎɚɚŮŰŬɘ ŬɜɎɛŮůŬ ůŰɘɠ ŭɨɞ ɞɟɞůŮɘɟɏɠ, 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ əŬɘ ŭɘŬůɢɑɕŮŰŬɘ Ŭˊɧ Űɞɡɠ ˊɞŰŬɛɞɨɠ ɄŮŭɘŬɑɞ əŬɘ 

ũɘŬɚɘɎ. 

¶ Ƀɘ ˊŬɟɎəŰɘŮɠ ˊŮŭɘɎŭŮɠ əŬɘ əɞɘɚɎŭŮɠ, ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ˊŮɟɘɛŮŰɟɘəɎ əŬŰɎ ɛɐəɞɠ Űɤɜ 

ŬəŰɩɜ, ůɡɛˊŮɟɘɚŬɛɓɎɜɞɡɜ ůɖɛŬɜŰɘəɏɠ ɔŮɤɟɔɘəɏɠ ŮəŰɎůŮɘɠ όʆΦɮΦʇΦΣ нлноύ. 
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2.1.4. ũŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȼ ɔŮɤɚɞɔɘəɐ ŭɞɛɐ Űɖɠ Ⱦɨˊɟɞɡ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ˊɞɚɨˊɚɞəɖ əŬɘ ɛɞɜŬŭɘəɐ, əŬɗɩɠ Űɞ ɜɖůɑ 

ůɢɖɛŬŰɑůŰɖəŮ Ŭˊɧ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ůɨɔəɚɘůɖ Űɤɜ ɚɘɗɞůűŬɘɟɘəɩɜ ˊɚŬəɩɜ. 

ȾŮɜŰɟɘəɧ ůŰɞɘɢŮɑɞ ŬˊɞŰŮɚŮɑ Űɞ ɞűɘɞɚɘɗɘəɧ ůɨɛˊɚŮɔɛŬ Űɞɡ ɇɟɞɧŭɞɡɠ, ɏɜŬ Ŭˊɧ ŰŬ əŬɚɨŰŮɟŬ 

ŭɘŬŰɖɟɖɛɏɜŬ ˊŬɔəɞůɛɑɤɠ, ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ˊɟɘɜ ˊŮɟɑˊɞɡ 92 ŮəŬŰɞɛɛɨɟɘŬ ɢɟɧɜɘŬ əŬɘ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ˊŮŰɟɩɛŬŰŬ Űɞɡ ɤəŮɎɜɘɞɡ űɚɞɘɞɨ əŬɘ Űɞɡ ŬɜɩŰŮɟɞɡ ɛŬɜŭɨŬ. ȼ ˊŬɟɞɡůɑŬ Űɞɡ 

ɇɟɞɧŭɞɡɠ əŬɗɞɟɑɕŮɘ Űɞ ŬɜɎɔɚɡűɞ, Űɞ əɚɑɛŬ əŬɘ Űɞɡɠ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ Űɞɡ ɜɖůɘɞɨ. ɆɖɛŬɜŰɘəɎ 

ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ŬˊɞŰŮɚɞɨɜ Ůˊɑůɖɠ ɖ ˊŮŭɘɎŭŬ Űɖɠ ɀŮůŬɞɟɑŬɠ ɛŮ ŰŬ ŮəŰŮŰŬɛɏɜŬ ɘɕɐɛŬŰŬ, ɖ 

ɞɟɞůŮɘɟɎ Űɞɡ ɄŮɜŰŬŭŬəŰɨɚɞɡ ɛŮ ɏɜŰɞɜŬ əŬɟůŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɞ ůɨɛˊɚŮɔɛŬ Űɤɜ 

ɀŬɛɤɜɘɩɜ ůŰɖ ɜɞŰɘɞŭɡŰɘəɐ Ⱦɨˊɟɞ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɘəɘɚɑŬ Ŭɚɚɧɢɗɞɜɤɜ əŬɘ 

ɛŮŰŬɛɞɟűɤɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ. ȼ ɔŮɤɚɞɔɘəɐ ŬɡŰɐ ˊɞɘəɘɚɑŬ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖ ɔɞɜɘɛɧŰɖŰŬ 

Űɤɜ ŮŭŬűɩɜ, Űɖ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ ŬɚɚɎ əŬɘ Űɖɜ ɘůŰɞɟɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɞɟɡəŰɩɜ ˊɧɟɤɜ, 

əɡɟɑɤɠ Űɞɡ ɢŬɚəɞɨ (ɇ.ũ.Ⱥ., n.d.). 

2.1.5. ȾɚɘɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȼ Ⱦɨˊɟɞɠ ɏɢŮɘ ɏɜŰɞɜɞ ɛŮůɞɔŮɘŬəɧ əɚɑɛŬ ɛŮ Űɖɜ Űɡˊɘəɐ ŮˊɞɢɘŬəɐ ɛŮŰŬɓɞɚɐ ɜŬ ůɖɛŮɘɩɜŮŰŬɘ 

ɏɜŰɞɜŬ ůŮ ůɢɏůɖ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ əŬɘ Űɖ ɓɟɞɢɧˊŰɤůɖ. ɇŬ ɨɣɖ ɓɟɞɢɧˊŰɤůɖɠ ɛŮŰŬɓɎɚɚɞɜŰŬɘ 

ɛŮ Űɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ ŬɚɚɎ əŬɘ ɛŮ Űɞ ɡɣɧɛŮŰɟɞ. ɆɨɛűɤɜŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ɇɛɐɛŬŰɞɠ 

ɀŮŰŮɤɟɞɚɞɔɑŬɠ ɖ ɛɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ ůŰɖɜ Ⱦɨˊɟɞ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 474 mm (ɛɏůɖ Űɘɛɐ ɔɘŬ 

Űɖɜ ˊŮɟɑɞŭɞ 1980- 2022). ȼ ɛɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ ůŰɘɠ ɜɞŰɘɞŭɡŰɘəɏɠ ˊɟɞůɐɜŮɛŮɠ ˊŮɟɘɞɢɏɠ 

Űɖɠ ɞɟɞůŮɘɟɎɠ Űɞɡ ɇɟɞɧŭɞɡɠ ŬɡɝɎɜŮŰŬɘ Ŭˊɧ 450 mm ́Ůɟɑˊɞɡ ůŰɞɡɠ ˊɟɧˊɞŭŮɠ ůŮ 1,100 mm 

ůŰɖɜ əɞɟɡűɐ Űɞɡ Ƀɚɨɛˊɞɡ. ɆŰɘɠ ɡˊɐɜŮɛŮɠ ˊɚŬɔɘɏɠ ɖ ɓɟɞɢɧˊŰɤůɖ ŮɚŬŰŰɩɜŮŰŬɘ ůŰŬɗŮɟɎ 

əŬŰŮɓŬɑɜɞɜŰŬɠ ˊɟɞɠ ŰŬ ɓɧɟŮɘŬ əŬɘ ŰŬ ŬɜŬŰɞɚɘəɎ ɛŮ Űɘɛɏɠ ɛŮŰŬɝɨ 300 mm əŬɘ 350 mm ůŰɖɜ 

əŮɜŰɟɘəɐ ˊŮŭɘɎŭŬ əŬɘ Űɘɠ ˊŮŭɘɜɏɠ ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ˊŮɟɘɞɢɏɠ. ȼ ɞɟɞůŮɘɟɎ Űɞɡ ɄŮɜŰŬŭŬəŰɨɚɞɡ 

ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ ˊɟɞəŬɚŮɑ ůɢŮŰɘəɎ ɛɘəɟɐ Ŭɨɝɖůɖ ůŰɖ ɓɟɞɢɧˊŰɤůɖ ˊɞɡ űŰɎɜŮɘ 

ůŰŬ 550 mm ůŰɘɠ əɞɟɡűɞɔɟŬɛɛɏɠ Űɖɠ. ȺəŰɧɠ Űɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɞɚɐɠ, ɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ 

ˊŬɟɞɡůɘɎɕŮɘ əŬɘ ŮɝŬɘɟŮŰɘəɎ ɡɣɖɚɐ ɢɟɞɜɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ. ȾŬŰɎ ɛɏůɞɜ ɧɟɞ Űɞ 80% ɛŮ 85% 

Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮˊɘůŰɟɏűŮɘ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ůŬɜ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ, ˊɞůɞůŰɧ ˊɞɡ ŮɑɜŬɘ 

ŭɡɜŬŰɧɜ ɜŬ űɗɎɜŮɘ Űɞ 95% ŰŬ ɝɖɟɧŰŮɟŬ ɏŰɖ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ˊɤɠ, ůŮ ɧŰɘ ŬűɞɟɎ Űɖɜ ŮŰɐůɘŬ 

ůɡɜŮɘůűɞɟɎ ůŰɞɡɠ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ, ɖ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮɜɘůɢɨŮŰŬɘ əŬɘ Ŭˊɧ 

Űɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɞůɞůŰɞɨ ŬˊɩɚŮɘŬɠ ˊɟɞɠ Űɖɜ ŬŰɛɧůűŬɘɟŬ ɧůɞ Űɞ ɨɣɞɠ ɓɟɞɢɧˊŰɤůɖɠ 

ɛɘəɟŬɑɜŮɘ. ȷˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ŰŬ ɝɖɟɎ ɏŰɖ ɞɘ ɧɔəɞɘ ɜŮɟɞɨ ˊɞɡ ˊɟɞůŰɑɗŮɜŰŬɘ ůŰɞɡɠ ˊɧɟɞɡɠ ɜŬ 

ŮɑɜŬɘ ɡˊɞˊɞɚɚŬˊɚɎůɘɞɘ ŬɡŰɩɜ Űɤɜ ɛɏůɤɜ ŮŰɩɜ (ɇ.ȷ.Ɉ., 2023). 
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2.1.6. ɈŭɟɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȷˊɧ ˊɚŮɡɟɎɠ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ, əŬɗɞɟɘůŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ŮɑɜŬɘ ɞ ɞɟŮɘɜɧɠ ɧɔəɞɠ Űɞɡ 

ɇɟɞɧŭɞɡɠ Ŭˊɧ Űɞɜ ɞˊɞɑɞ ɝŮəɘɜɞɨɜ ˊɞɚɡɎɟɘɗɛɞɘ ɛŮɔɎɚɞɘ əŬɘ ɛɘəɟɞɑ ˊɞŰŬɛɞɑ. ɇɞ ůɨɜɞɚɞ Űɤɜ 25 

ůɖɛŬɜŰɘəɩɜ, Ŭˊɧ ˊɚŮɡɟɎɠ Ŭˊɞɟɟɞɐɠ, ˊɞŰŬɛɩɜ əŬɘ ɟŮɛɎŰɤɜ ˊɖɔɎɕŮɘ Ŭˊɧ Űɞɜ ɞɟŮɘɜɧ ɧɔəɞ Űɞɡ 

ɇɟɞɧŭɞɡɠ. ɀɏɟɞɠ ŬɡŰɩɜ Űɤɜ Ŭˊɞɟɟɞɩɜ ŬˊɞŰŮɚŮɑ əŬɘ ŰɛɐɛŬ Űɖɠ ŰɟɞűɞŭɞůɑŬɠ Űɤɜ 

ɡŭɟɞűɞɟɏɤɜ. ɈŭɟɞɔɟŬűɘəɎ, Űɞ ɜɖůɑ Űɖɠ Ⱦɨˊɟɞɡ ŮɑɜŬɘ ɡˊɞŭɘŬɘɟŮɛɏɜɞ ůŮ 9 ɡŭɟɞɚɞɔɘəɏɠ 

ˊŮɟɘɞɢɏɠ. ȷˊɧ ŰŬ 22 ɞɟɘɞɗŮŰɖɛɏɜŬ ɆɡůŰɐɛŬŰŬ ɈˊɞɔŮɑɤɜ ɈŭɎŰɤɜ (ɆɈɈ) ůŰɘɠ ŮɚŮɨɗŮɟŮɠ 

ˊŮɟɘɞɢɏɠ, ŰŬ 21 ŮɑŰŮ ɞɟɘɞɗŮŰɞɨɜŰŬɘ ŮɜŰɧɠ Űɞɡ ŬɜŬˊŰɨɔɛŬŰɞɠ Űɞɡ ɞɟŮɘɜɞɨ ɧɔəɞɡ Űɞɡ ɇɟɞɧŭɞɡɠ, 

ŮɑŰŮ ŰɟɞűɞŭɞŰɞɨɜŰŬɘ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Ŭˊɞɟɟɞɏɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŬɡŰɧ. ȺɝŬɑɟŮůɖ ŬˊɞŰŮɚŮɑ 

Űɞ ɆɈɈ Űɤɜ Ⱦɞəəɘɜɞɢɤɟɑɤɜ ůŰɖɜ ŮˊŬɟɢɑŬ ȷɛɛɞɢɩůŰɞɡ. ɋůŰɧůɞ əŬɘ ŬɡŰɧ, ɧɛɤɠ ůŮ ɛɘəɟɧŰŮɟɞ 

ɓŬɗɛɧ, ŰɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ ũɘŬɚɘɎ ˊɞɡ ˊɖɔɎɕŮɘ Ŭˊɧ Űɞɜ ɞɟŮɘɜɧ ɧɔəɞ ɇɟɧɞŭɞɠ. ȼ 

űɡůɘəɐ ŰɟɞűɞŭɞůɑŬ Űɤɜ ɆɈɈ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɧˊɞɡ ŬůəŮɑŰŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ 

ɏɚŮɔɢɞɠ Ŭˊɧ Űɖɜ Ⱦɡɓɏɟɜɖůɖ Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ, ŬɜɏɟɢŮŰŬɘ ˊŮɟɑˊɞɡ ůŮ 250x106m3 

ŮŰɖůɑɤɠ (ˊŮɟɑɞŭɞɠ 2008-2013) (ɇ.ȷ.Ɉ., 2023).  

2.1.7. ɉɟɐůŮɘɠ ï ȾɎɚɡɣɖ ɔɖɠ 

ȼ ɢɟɐůɖ əŬɘ əɎɚɡɣɖ ɔɖɠ ůŰɖɜ Ⱦɨˊɟɞ ˊŬɟɞɡůɘɎɕŮɘ ůɖɛŬɜŰɘəɐ ˊɞɘəɘɚɑŬ, ŬɜŰŬɜŬəɚɩɜŰŬɠ Űɧůɞ 

Űɘɠ űɡůɘəɏɠ ůɡɜɗɐəŮɠ ɧůɞ əŬɘ Űɘɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟŮɛɓɎůŮɘɠ. Ƀɘ ɞɟŮɘɜɏɠ ˊŮɟɘɞɢɏɠ Űɞɡ 

ɇɟɞɧŭɞɡɠ əŬɘ Űɞɡ ɄŮɜŰŬŭŬəŰɨɚɞɡ əŬɚɨˊŰɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ ŭɎůɖ əɤɜɞűɧɟɤɜ əŬɘ 

ɛɘəŰɎ ŭŬůɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ əɟɑůɘɛɞ ɟɧɚɞ ůŰɖ ɟɨɗɛɘůɖ Űɞɡ 

ɡŭɟɞɚɞɔɘəɞɨ əɨəɚɞɡ əŬɘ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ. ɆŰɘɠ ˊŮŭɘɜɏɠ ŮəŰɎůŮɘɠ, 
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əɡɟɘŬɟɢɞɨɜ ɞɘ ɔŮɤɟɔɘəɏɠ ɢɟɐůŮɘɠ ɛŮ əŬɚɚɘɏɟɔŮɘŮɠ ůɘŰɖɟɩɜ, ŬɛˊŮɚɘɩɜ, Ůɚɘɩɜ əŬɘ 

ŮůˊŮɟɘŭɞŮɘŭɩɜ, ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ŬɔɟɞŰɘəɐɠ ɞɘəɞɜɞɛɑŬɠ. ɄŬɟɎɚɚɖɚŬ, 

ɞɘ ˊŬɟɎəŰɘŮɠ ɕɩɜŮɠ ůɡɔəŮɜŰɟɩɜɞɡɜ ɏɜŰɞɜɖ ɞɘəɘůŰɘəɐ əŬɘ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ, ɞŭɖɔɩɜŰŬɠ ůŮ 

ŮəŰŮŰŬɛɏɜɖ ŬůŰɘəɞˊɞɑɖůɖ əŬɘ ŬɚɚŬɔɏɠ ůŰɖ űɡůɘəɐ əɎɚɡɣɖ ɔɖɠ (ɇ.ȷ.Ɉ., 2023). 
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2.2. ɈŭŬŰɘəɞɑ ˊɧɟɞɘ 

ɀɏɢɟɘ Űɞ 1997, ɖ ɛɞɜŬŭɘəɐ ˊɖɔɐ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ůŰɖɜ Ⱦɨˊɟɞ ɐŰŬɜ ɖ ɓɟɞɢɧˊŰɤůɖ. ɆɨɛűɤɜŬ 

ɛŮ ɛŬəɟɞɢɟɧɜɘŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ, ɖ ɛɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ (ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ 

ɢɘɞɜɧˊŰɤůɖɠ) ŬɜŮɟɢɧŰŬɜ ůŮ 541 mm, Ůɜɩ Ŭˊɧ Űɞ 2000 ɛɏɢɟɘ ůɐɛŮɟŬ ɏɢŮɘ ɛŮɘɤɗŮɑ ůŰŬ 463 mm. 

ȼ ůɡɜɞɚɘəɐ ˊɞůɧŰɖŰŬ ɜŮɟɞɨ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ŮɚŮɨɗŮɟɖɠ ŮˊɘəɟɎŰŮɘŬɠ 

ŬɜɏɟɢŮŰŬɘ ˊŮɟɑˊɞɡ ůŮ 2.750 ŮəŬŰɞɛɛɨɟɘŬ əɡɓɘəɎ ɛɏŰɟŬ (ȺȾɀ), Ůə Űɤɜ ɞˊɞɑɤɜ ɛɧɚɘɠ Űɞ 10% 

(ˊŮɟɑˊɞɡ 275 ȺȾɀ) ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɔɘŬ ŮəɛŮŰɎɚɚŮɡůɖ, əŬɗɩɠ Űɞ ɡˊɧɚɞɘˊɞ 90% ŮˊɘůŰɟɏűŮɘ 

ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ɛɏůɤ ŮɝɎŰɛɘůɖɠ əŬɘ ŭɘŬˊɜɞɐɠ. 

ȼ əŬŰŬɜɞɛɐ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮɑɜŬɘ ɏɜŰɞɜŬ ɢɤɟɘəɎ Ɏɜɘůɖ, ɛŮ ɛɏɔɘůŰŮɠ Űɘɛɏɠ ůŰɞɡɠ ɞɟŮɘɜɞɨɠ 

ɧɔəɞɡɠ Űɞɡ ɇɟɞɧŭɞɡɠ əŬɘ Űɞɡ ɄŮɜŰŬŭŬəŰɨɚɞɡ əŬɘ ŮɚɎɢɘůŰŮɠ ůŰɘɠ ŬɜŬŰɞɚɘəɏɠ ˊŮŭɘɜɏɠ əŬɘ 

ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮɔɎɚɖ ɢɟɞɜɘəɐ ŭɘŬəɨɛŬɜůɖ, ɛŮ 

ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ˊɞɚɡŮŰŮɑɠ ŬɜɞɛɓɟɑŮɠ ŭɘɎɟəŮɘŬɠ ŭɨɞ ɏɤɠ ŰŮůůɎɟɤɜ ŮŰɩɜ. ȼ ɛɏůɖ ŮŰɐůɘŬ 

ˊɞůɧŰɖŰŬ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŬˊɞɗŮɛɎŰɤɜ  ŮɑɜŬɘ 275 ȺȾɀ əŬɘ əŬŰŬɜɏɛŮŰŬɘ ˊŮɟɑˊɞɡ ůŮ ŬɜŬɚɞɔɑŬ 

1:3 ɛŮŰŬɝɨ ŮˊɘűŬɜŮɘŬəɩɜ əŬɘ ɡˊɧɔŮɘɤɜ ŬˊɞɗŮɛɎŰɤɜ, ɛŮ ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ (1:3) Űɤɜ ŰŮɚŮɡŰŬɑɤɜ 

ɜŬ əŬŰŬɚɐɔŮɘ ůŰɖ ɗɎɚŬůůŬ. 

 
ʋʱˊˍʹˌ нπпΥ ɾʷˋʹ ʶˍʺˋʽʰ ʲˊˇ˔ˈˉˍ˖ˋʹ όʃʹʴʺΥ ʆ˃ʺ˃ʰ ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌύ 

 

ɋɠ əɟɎŰɞɠ - ɜɖůɑ, ɖ Ⱦɨˊɟɞɠ ŮɝŬɟŰɎŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ Űɖɜ Űɞˊɘəɐ ɓɟɞɢɧˊŰɤůɖ ɔɘŬ Űɞɜ 

ŮɛˊɚɞɡŰɘůɛɧ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ əŬɘ Űɖɜ ŰɟɞűɞŭɧŰɖůɖ Űɤɜ űɟŬɔɛɎŰɤɜ. ɋůŰɧůɞ, ɖ 

ɛŮɑɤůɖ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ əŬɘ ůɡɜɎɛŬ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ Ŭˊɞɟɟɞɩɜ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ 

ŭŮəŬŮŰɑŮɠ ɏɢŮɘ ɞŭɖɔɐůŮɘ ůŮ ɛŮɑɤůɖ Űɞɡ ŮɛˊɚɞɡŰɘůɛɞɨ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ əŬɘ Űɤɜ 

Ůɘůɟɞɩɜ ůŰŬ űɟɎɔɛŬŰŬ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɖ ɕɐŰɖůɖ ɜŮɟɞɨ ŬɡɝɎɜŮŰŬɘ ɚɧɔɤ əɞɘɜɤɜɘəɐɠ əŬɘ 

ɞɘəɞɜɞɛɘəɐɠ ŬɜɎˊŰɡɝɖɠ, ŰɞɡɟɘůŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɘ ˊɚɖɗɡůɛɘŬəɐɠ Ŭɨɝɖůɖɠ. 

ũɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ɚŮɘɣɡŭɟɑŬɠ, ɏɢɞɡɜ ŮɜŰŬɢɗŮɑ ůŰɞ ɡŭŬŰɘəɧ ɘůɞɕɨɔɘɞ ŭɨɞ ɛɖ ůɡɛɓŬŰɘəɞɑ 

ˊɧɟɞɘ: ɖ ŬűŬɚɎŰɤůɖ ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ əŬɘ ɖ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ɚɡɛɎŰɤɜ ɛŮŰɎ Ŭˊɧ 

ŰɟɘŰɞɓɎɗɛɘŬ ŮˊŮɝŮɟɔŬůɑŬ. ɇɞ ŬűŬɚŬŰɤɛɏɜɞ ɜŮɟɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ ɨŭɟŮɡůɖ, Ůɜɩ Űɞ 

ŬɜŬəɡəɚɤɛɏɜɞ ɜŮɟɧ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɎɟŭŮɡůɖ ɔŮɤɟɔɘəɩɜ ŮəŰɎůŮɤɜ əŬɘ ŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ, ɡˊɧ 

ůɡɔəŮəɟɘɛɏɜɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ɞɟɗɐ ɔŮɤɟɔɘəɐ ˊɟŬəŰɘəɐ ɔɘŬ Űɖ ɢɟɐůɖ 

ŬɜŬəɡəɚɤɛɏɜɞɡ ɜŮɟɞɨ (ɇ.ȷ.Ɉ., 2023). 

Ⱥˊɞɛɏɜɤɠ, ɞɘ əɨɟɘŮɠ ˊɖɔɏɠ ɜŮɟɞɨ ůŰɖɜ Ⱦɨˊɟɞ ŮɑɜŬɘ:  



мм 
  

¶ ŰŬ űɟɎɔɛŬŰŬ, ɞɘ ɚɘɛɜɞŭŮɝŬɛŮɜɏɠ əŬɘ ɞɘ ŬɜŬɓŬɗɛɞɑ,  

¶ ŰŬ ɡˊɧɔŮɘŬ ɜŮɟɎ, ɛɏůɤ ɔŮɤŰɟɐůŮɤɜ əŬɘ ˊɖɔɩɜ,  

¶ ɞɘ ŬűŬɚŬŰɩůŮɘɠ əŬɘ  

¶ Űɞ ŬɜŬəɡəɚɤɛɏɜɞ ɜŮɟɧ. 

2.2.1. ɈŭŬŰɘəɧ ɘůɞɕɨɔɘɞ 

ɇɞ ɡŭŬŰɘəɧ ɘůɞɕɨɔɘɞ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ŭɘŬűɞɟɎ ï ɗŮŰɘəɐ, ŬɟɜɖŰɘəɐ ɐ ɛɖŭŮɜɘəɐ ï ɛŮŰŬɝɨ Űɖɠ 

ɕɐŰɖůɖɠ ɜŮɟɞɨ əŬɘ Űɖɠ ŭɘŬɗɏůɘɛɖɠ ˊɞůɧŰɖŰŬɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ɆŮ ˊŮɟɘɧŭɞɡɠ ɝɖɟŬůɑŬɠ ɖ 

ɕɐŰɖůɖ ɡˊŮɟɓŬɑɜŮɘ ůɡůŰɖɛŬŰɘəɎ Űɖ ŭɘŬɗɏůɘɛɖ ˊɟɞůűɞɟɎ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɖɔŮɑ ůŮ ůɖɛŬɜŰɘəɎ 

ŮɚɚŮɑɛɛŬŰŬ. ɆŰɖɜ Ⱦɨˊɟɞ, Űɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŮɛűŬɜɑɕŮŰŬɘ ɘŭɘŬɑŰŮɟŬ ůɡɢɜɎ ɚɧɔɤ Űɤɜ 

ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ əŬɘ ˊŬɟŬŰŮŰŬɛɏɜɤɜ ˊŮɟɘɧŭɤɜ ɡŭɟɞɚɞɔɘəɐɠ ɝɖɟŬůɑŬɠ, əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŰŬ 

ŬˊɞɗɏɛŬŰŬ ɜŮɟɞɨ ɡˊɞɢɤɟɞɨɜ ůŮ ŬůɡɜɐɗɘůŰŬ ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ. ȼ ɡŭɟɞɚɞɔɘəɐ ɝɖɟŬůɑŬ ŬˊɞŰŮɚŮɑ 

ůɡɜɏˊŮɘŬ Űɖɠ ɛŮŰŮɤɟɞɚɞɔɘəɐɠ ɝɖɟŬůɑŬɠ, ŭɖɚŬŭɐ Űɖɠ ůɖɛŬɜŰɘəɎ ɛŮɘɤɛɏɜɖɠ ɓɟɞɢɧˊŰɤůɖɠ ůŮ 

ůɢɏůɖ ɛŮ Űɞɜ ɛɏůɞ ɧɟɞ. 

ɋɠ Ůə ŰɞɨŰɞɡ, ɖ ŬɜɎɔəɖ ɔɘŬ ɞɟɗɞɚɞɔɘəɐ əŬɘ ɓɘɩůɘɛɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ əɟɑɜŮŰŬɘ 

(ŭɘŬɢɟɞɜɘəɎ) ŮˊɘŰŬəŰɘəɐ, ˊɟɞəŮɘɛɏɜɞɡ ɖ Ⱦɨˊɟɞɠ ɜŬ ɛˊɞɟŮɑ ɜŬ ŬɜŰŬˊɞəɟɘɗŮɑ ŬˊɞŰŮɚŮůɛŬŰɘəɎ 

ůŰɘɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ůɡɜŮˊɎɔɞɜŰŬɘ ɞɘ ŮɚɚŮɑɣŮɘɠ ɜŮɟɞɨ. ȼ ŬɚɧɔɘůŰɖ əŬŰŬɜɎɚɤůɖ əŬɘ, ɘŭɑɤɠ, ɖ 

ŬɜŮɝɏɚŮɔəŰɖ ɡˊŮɟɎɜŰɚɖůɖ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ ɞŭɖɔŮɑ ůŮ ɛɧɜɘɛɖ əŬɘ ɛɖ ŬɜŬůŰɟɏɣɘɛɖ 

ɡˊɞɓɎɗɛɘůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ, Ůɜɩ, ůŰɘɠ ́ ŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ, ɖ ɡˊŮɟɎɜŰɚɖůɖ ŮˊɘűɏɟŮɘ Űɞ 

əŬŰŬůŰɟɞűɘəɧ əŬɘ ˊɞɚɚɏɠ űɞɟɏɠ ɛɖ ŬɜŬůŰɟɏɣɘɛɞ űŬɘɜɧɛŮɜɞ Űɖɠ ɡűŬɚɛɨɟɘůɖɠ, ɛŮ ůɞɓŬɟɏɠ 

ůɡɜɏˊŮɘŮɠ Űɧůɞ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ɡŭɎŰɤɜ ɧůɞ əŬɘ ɔɘŬ Űɖ ɛŮɚɚɞɜŰɘəɐ Űɞɡɠ ŭɘŬɗŮůɘɛɧŰɖŰŬ 

(ɇ.ȷ.Ɉ., 2023). 

 
ʅ˔ʺ˃ʰ нπмΥ ʇʵʰˍʽˁˈ ʽˋˇʸˏʴʽˇ ˍʹˌ ɼˏˉˊˇˎ όʃʹʴʺΥ ʆɮʇύ 

 

2.2.2. ȿŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ 

ȼ Ⱦɨˊɟɞɠ ɏɢŮɘ ɗŮɤɟɖɗŮɑ ɞɚɧəɚɖɟɖ ɤɠ ɛɘŬ ɄŮɟɘɞɢɐ ȿŮəɎɜɖɠ ȷˊɞɟɟɞɐɠ ɄɞŰŬɛɞɨ (ɄȿȷɄ). ɇɞ 

ɜɖůɑ ɡˊɞŭɘŬɘɟŮɑŰŬɘ ɡŭɟɞɔɟŬűɘəɎ ůŮ 9 ɡŭɟɞɚɞɔɘəɏɠ ˊŮɟɘɞɢɏɠ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ ůɡɜɞɚɘəɎ Ŭˊɧ 70 

əɨɟɘŮɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ Ůə Űɤɜ ɞˊɞɑɤɜ ɞɘ 47 ŮɚɏɔɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ȾɡˊɟɘŬəɐ ȹɖɛɞəɟŬŰɑŬ. 



мн 
  

 
ʋʱˊˍʹˌ нπрΥ ʇʵˊˇ˂ˇʴʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ˁˏˊʽʶˌ ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ όʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 
 

 
ʋʱˊˍʹˌ нπсΥ ɼˏˊʽʶˌ ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ˁʰʽ ˎˉˇ˂ʶˁʱ˄ʶˌ όʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

2.2.3. ɈˊɧɔŮɘŬ ɡŭŬŰɘəɎ ůɩɛŬŰŬ 

ɆŰɖɜ Ⱦɨˊɟɞ ɡˊɎɟɢɞɡɜ 66 ůɖɛŬɜŰɘəɞɑ ɡŭɟɞűɞɟŮɑɠ, ŮɑŰŮ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ŮɑŰŮ ŮɡɟɨŰŮɟŬ. Ƀɘ 

ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ ŬɡŰɞɨɠ ŮɑɜŬɘ űɟŮɎŰɘɞɘ əŬɘ ŬɜŮˊŰɡɔɛɏɜɞɘ ůŮ ˊɞŰɎɛɘŮɠ ɐ ˊŬɟɎəŰɘŮɠ 

ŬɚɚɞɡɓɘŬəɏɠ ŬˊɞɗɏůŮɘɠ. ȷɡŰɞɨ Űɞɡ Űɨˊɞɡ ɞɘ ɡŭɟɞűɞɟŮɑɠ ŮɑɜŬɘ ɞɘ ɛŮɔŬɚɨŰŮɟɞɘ əŬɘ ɞɘ ˊɘɞ 

ŭɡɜŬɛɘəɞɑ ɡŭɟɞűɞɟŮɑɠ əŬɘ ŬɜŬŰɟɞűɞŭɞŰɞɨɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɘɠ ˊŬɟɞɢɏɠ ˊɞŰŬɛɩɜ əŬɘ Űɘɠ 

ɓɟɞɢɞˊŰɩůŮɘɠ. ɈˊɎɟɢɞɡɜ ŰɟŮɘɠ ɛŮɔɎɚɞɘ ˊŬɟɎəŰɘɞɘ ɡŭɟɞűɞɟŮɑɠ ɞɘ ɞˊɞɑɞɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɧɚŮɠ 



мо 
  

Űɘɠ əɎɗŮŰŮɠ əɞɑŰŮɠ Űɤɜ ˊɞŰŬɛɩɜ. ɇŬ ˊŬɟɎəŰɘŬ ŰɛɐɛŬŰŬ ŬɡŰɩɜ Űɤɜ ɡŭɟɞűɞɟɏɤɜ ůɡɜɑůŰŬɜŰŬɘ 

Ŭˊɧ Ɏɛɛɞ, ɘɚɨ, ŬůɓŮůŰɧɚɘɗɞɡɠ, əɟɞəŬɚɞˊŬɔɐ ˊŮŰɟɩɛŬŰŬ əŬɘ Ɏɟɔɘɚɞ. Ƀɘ ˊɞŰɎɛɘɞɘ ɡŭɟɞűɞɟŮɑɠ 

(əɞɑŰŮɠ Űɤɜ ˊɞŰŬɛɩɜ) ŮɑɜŬɘ űɟŮɎŰɘɞɘ ɛŮ ɓɎɗɞɠ ɔɨɟɤ ůŰŬ 30m əŬɘ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ 

ŬɚɚɞɡɓɘŬəɏɠ ŬˊɞɗɏůŮɘɠ, əɟɞəɎɚŮɠ, Ɏɛɛɞ əŬɘ ɘɚɨ. ȺəŰɧɠ Ŭˊɧ Űɞɜ ɛŮɔɎɚɞ ɡŭɟɞűɞɟɏŬ Űɤɜ 

Űɟɞɞŭɘəɩɜ ɛŬɔɛŬŰɘəɩɜ ɓɟɎɢɤɜ ɛŮ ůɢŮŰɘəɎ ɢŬɛɖɚɐ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ, ɞɘ ɡˊɧɚɞɘˊɞɘ ɡŭɟɞűɞɟŮɑɠ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ɔɨɣɞɡɠ, ɣŬɛɛɑŰŮɠ, ŬůɓŮůŰɧɚɘɗɞɡɠ əŬɘ əɟɖŰɑŭŮɠ. Ƀɘ ŰŮɚŮɡŰŬɑɞɘ ŮɑɜŬɘ əɡɟɑɤɠ 

űɟŮɎŰɘɞɘ əŬɘ ůŮ əɎˊɞɘŬ ŰɛɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ əŬɚɡɛɛɏɜŬ ɛŮ ůŰɟɩɛŬŰŬ ɘɚɨɞɠ əŬɘ ɚɎůˊɖɠ ɐ 

Ŭɛɛɩŭɖ ɛɎɟɔŬ, ŮɑɜŬɘ ɖɛɘˊŮɟŬŰɞɑ ɐ ɡˊɧ ˊɑŮůɖ. Ƀ ɡŭɟɞűɞɟɏŬɠ Űɞɡ ɧɟɞɡɠ ɇɟɧɞŭɞɠ, ɔŮɜɘəɎ, ɏɢŮɘ 

ŬɜŬˊŰɡɢɗŮɑ ůŮ ɞűɘɧɚɘɗɞɡɠ ɢŬɛɖɚɐɠ ŭɘŬˊŮɟŬŰɧŰɖŰŬɠ əŬɘ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ɛɏŰɟɘŬ ŭɘŬˊŮɟŬŰɏɠ ŭɘŬɟɟɖɔɛɏɜŮɠ ɕɩɜŮɠ ɛŬɔɛŬŰɘəɩɜ ɓɟɎɢɤɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ əɎˊɞɘŬ ŰɛɐɛŬŰŬ 

Űɞɡ ɜŬ ɓɟɑůəɞɜŰŬɘ ɡˊɧ-́ ɑŮůɖ (ɇ.ȷ.Ɉ., 2023). 

 
ʋʱˊˍʹˌ нπтΥ ʅˎˋˍʺ˃ʰˍʰ ʇˉˇʴʶʾ˖˄ ʇʵʱˍ˖˄ όʅʇʇύ όʃʹʴʺΥ ʆɮʇύ 

 



мп 
  

2.2.4. ȺˊɘűŬɜŮɘŬəɎ ɡŭɎŰɘɜŬ ůɩɛŬŰŬ 

 

ʋʱˊˍʹˌ нπуΥ ɳˉʽ˒ʰ˄ʶʽʰˁʱ ʇʵʱˍʽ˄ʰ ʅ˗˃ʰˍʰ όʇʅύ όʃʹʴʺΥ ʆɮʇύ 

2.2.4.1. ɈŭŬŰɞɟɏɛŬŰŬ 

Ƀɘ ˊŮɟɘůůɧŰŮɟɞɘ ˊɞŰŬɛɞɑ Űɖɠ Ⱦɨˊɟɞɡ ˊɖɔɎɕɞɡɜ Ŭˊɧ Űɖɜ ɞɟɞůŮɘɟɎ Űɞɡ ɇɟɞɧŭɞɡɠ əŬɘ ɖ 

ɡŭɟɞɚɞɔɘəɐ Űɞɡɠ ůɡɛˊŮɟɘűɞɟɎ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɞ ɛŮůɞɔŮɘŬəɧ əɚɑɛŬ Űɞɡ ɜɖůɘɞɨ. ȼ 

Ůˊɞɢɘəɐ əŬŰŬɜɞɛɐ Űɖɠ Ŭˊɞɟɟɞɐɠ ŬɜŰŬɜŬəɚɎ Űɖ ɢɤɟɞɢɟɞɜɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ 

əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ, ɛŮ Űɘɠ ɛɏɔɘůŰŮɠ Űɘɛɏɠ ɜŬ əŬŰŬɔɟɎűɞɜŰŬɘ Űɞɜ ɢŮɘɛɩɜŬ əŬɘ Űɘɠ ŮɚɎɢɘůŰŮɠ 

əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ. ȿɧɔɤ Űɤɜ ˊŬɟŬŰŮŰŬɛɏɜɤɜ ɝɖɟɩɜ əŬɘ ɗŮɟɛɩɜ əŬɚɞəŬɘɟɘɩɜ, ɛŮɔɎɚɞ 

ɛɏɟɞɠ Űɤɜ ˊɞŰŬɛɩɜ ɐ Űɤɜ ŰɛɖɛɎŰɤɜ Űɞɡɠ ŮɛűŬɜɑɕŮɘ ɛɖ ůɡɜŮɢɐ ɟɞɐ, ɛŮ Űɖ ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ 

ɟɞɐɠ ɜŬ ˊŮɟɘɞɟɑɕŮŰŬɘ ůɡɜɐɗɤɠ ůŮ 3-4 ɛɐɜŮɠ Űɞɜ ɢɟɧɜɞ. ɆɡɜŮɢɐ ɟɞɐ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ 

ɏŰɞɡɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɧɜɞ ůɡɔəŮəɟɘɛɏɜŬ ŰɛɐɛŬŰŬ ˊɞŰŬɛɩɜ, ɧˊɤɠ Űɞɡ ɂŮɟɞɨ, Űɞɡ ȹɘŬɟɑɕɞɡ, 

Űɞɡ ȾŬɟɔɩŰɖ, Űɞɡ Ⱦɞɨɟɖ, Űɖɠ ũŮɟɛŬůɧɔŮɘŬɠ əŬɘ Űɖɠ ɀŬɟŬɗɎůŬɠ (ɇ.ȷ.Ɉ., 2023). 

ʃʾ˄ʰˁʰˌ нπмΥ ʅˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ˍˏˉ˖˄ ˍ˖˄ ˉˇˍʰ˃˗˄ ˋˍˇ ʵʾˁˍˎˇ ˊʶ˃ʱˍ˖˄ ˍʹˌ ɼˏˉˊˇˎ όʃʹʴʺΥ ʆɮʇύ 

 
ʃʾ˄ʰˁʰˌ нπнΥ ɮˊʽʻ˃ˈˌ ˍ˖˄ ˉˇˍʱ˃ʽ˖˄ ˎʵʱˍʽ˄˖˄ ˋ˖˃ʱˍ˖˄ ʰ˄ʱ ˍˏˉˇ ˉˇˍʰ˃ˇˏ όʃʹʴʺΥ ʆɮʇύ 

 
 
ϝɹʆʇʅΥ ɹʵʽʰʾˍʶˊˇ ˍ˃ʺ˃ʰ ˎʵʰˍʽˁˇˏ ˋ˗˃ʰˍˇˌΤ ʰ˂˂ʰʴʺ ˋˍʹ˄ ˎʵˊˇ˃ˇˊ˒ˇ˂ˇʴʾʰ ˂ˈʴ˖ ˍʶ˔˄ʽˁˇˏ ʷˊʴˇˎΦ 

 



мр 
  

 
ʋʱˊˍʹˌ нπфΥ ɲʾˁˍˎˇ ˉˇˍʰ˃˗˄ ˁʰʽ ˍˏˉˇʽ ˊʶ˃ʱˍ˖˄ όʃʹʴʺΥ ʆɮʇύ 

 

 
ɱˊʱ˒ʹ˃ʰ нπнΥ ʆˏˉˇʽ ʃˇˍʱ˃ʽ˖˄ ʇʅ όʰˊʽʻ˃ˈˌ ˁʰʽ ˉˇˋˇˋˍˈύ όʃʹʴʺΥ ʆɮʇύ 

 

 



мс 
  

 
ʋʱˊˍʹˌ нπмлΥ ɼˏˊʽʶˌ ɽʶˁʱ˄ʶˌ ɮˉˇˊˊˇʺˌ ˁʰʽ ʇʵˊˇʴˊʰ˒ʽˁˈ ɲʾˁˍˎˇ όʃʹʴʺΥ ɹʵʾʰ ʶˉʶ˅ʶˊʴʰˋʾʰύ 

 

2.2.4.2. ɇŬɛɘŮɡŰɐɟŮɠ ɜŮɟɞɨ (ūɟɎɔɛŬŰŬ/ɈŭŬŰɞŭŮɝŬɛŮɜɏɠ) 

ɆŰɖɜ Ⱦɨˊɟɞ, Űɞ ˊɟɩŰɞ űɟɎɔɛŬ ˊɞɡ ɐŰŬɜ ɢɤɛɎŰɘɜɞ əŬŰŬůəŮɡɎůŰɖəŮ ůŰŬ ȾɞɨəɚɘŬ Űɞ 1900, 

Ůɜɩ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ 1945-1958 əŬŰŬůəŮɡɎůŰɖəŬɜ ɎɚɚŬ 15 űɟɎɔɛŬŰŬ, Ŭˊɧ ŰŬ ɞˊɞɑŬ 13 ɐŰŬɜ 

ɓŬɟɨŰɖŰŬɠ əŬɘ 2 ɢɤɛɎŰɘɜŬ. ɀŮ Űɖɜ ɑŭɟɡůɖ Űɖɠ ȾɡˊɟɘŬəɐɠ ȹɖɛɞəɟŬŰɑŬɠ, Űɞ ɇɛɐɛŬ ȷɜŬˊŰɨɝŮɤɠ 

ɈŭɎŰɤɜ (ɇ.ȷ.Ɉ.) Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ũŮɤɟɔɑŬɠ, ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ɄŮɟɘɓɎɚɚɞɜŰɞɠ ɎɟɢɘůŮ Űɖɜ 

əŬŰŬůəŮɡɐ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ űɟŬɔɛɎŰɤɜ, ˊɞɡ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ɐŰŬɜ ɢɤɛɎŰɘɜŬ. Ƀ Űɨˊɞɠ 

ŬɡŰɧɠ Űɞɡ űɟɎɔɛŬŰɞɠ ˊɟɞŰɘɛɐɗɖəŮ ɔɘŬ ɞɘəɞɜɞɛɘəɞɨɠ ɚɧɔɞɡɠ ŬɚɚɎ əŬɘ ɚɧɔɤ Űɖɠ űɨůɖɠ Űɖɠ 

ŰɞˊɞɔɟŬűɑŬɠ əŬɘ ɔŮɤɚɞɔɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ əɎɗŮ űɟɎɔɛŬŰɞɠ. ȸŬůɘəɐ Ŭɟɢɐ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ 

Űɖɠ ɛɏɔɘůŰɖɠ ŭɡɜŬŰɐɠ ɞɘəɞɜɞɛɑŬɠ ůŰɖɜ əŬŰŬůəŮɡɐ Ůɜɧɠ űɟɎɔɛŬŰɞɠ, ŮɑɜŬɘ ɖ ɢɟɐůɖ ɡɚɘəɩɜ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ɧůɞ Űɞ ŭɡɜŬŰɧ ˊɘɞ əɞɜŰɎ, əŬɘ ůɢŮŭɧɜ ɔɘŬ ɧɚŬ ŰŬ ɛŮɔɎɚŬ űɟɎɔɛŬŰŬ Űɖɠ Ⱦɨˊɟɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ űɡůɘəɎ ɡɚɘəɎ Ŭˊɧ Űɖɜ əɞɑŰɖ Űɤɜ ˊɞŰŬɛɩɜ əŬɘ Űɘɠ ɔɨɟɤ ˊŮɟɘɞɢɏɠ, ɧˊɤɠ 

ŬɛɛɞɢɎɚɘəŬ, Ɏɟɔɘɚɞɠ, Ŭɛɛɞˊɖɚɧɠ, Ɏɛɛɞɠ ə.ɚˊ. 

ɆɐɛŮɟŬ, ɖ Ⱦɨˊɟɞɠ ŭɘŬɗɏŰŮɘ ˊɏɟŬɜ Űɤɜ 100 űɟŬɔɛɎŰɤɜ, Ŭˊɧ ŰŬ ɞˊɞɑŬ ŰŬ 56 ŮɑɜŬɘ ŮɔɔŮɔɟŬɛɛɏɜŬ 

ůŰɞɜ əŬŰɎɚɞɔɞ Űɖɠ ȹɘŮɗɜɞɨɠ ȺˊɘŰɟɞˊɐɠ ɀŮɔɎɚɤɜ ūɟŬɔɛɎŰɤɜ (ICOLD), Űɖɠ ɞˊɞɑŬɠ ɖ Ⱦɨˊɟɞɠ 

ŮɑɜŬɘ ɛɏɚɞɠ Ŭˊɧ Űɞ 1969. ȷˊɧ ŰŬ ɛŮɔɎɚŬ űɟɎɔɛŬŰŬ, 18 ŮɑɜŬɘ ŮɝɤˊɞŰɎɛɘŮɠ ɚɘɛɜɞŭŮɝŬɛŮɜɏɠ. ȼ 

ůɡɜɞɚɘəɐ ɢɤɟɖŰɘəɧŰɖŰŬ ɧɚɤɜ Űɤɜ űɟŬɔɛɎŰɤɜ ŬɜɏɟɢŮŰŬɘ ůŰŬ 327,5 ˊŮɟɑˊɞɡ ŮəŬŰɞɛɛɨɟɘŬ 

əɡɓɘəɎ ɛɏŰɟŬ (ȺȾɀ) ɜŮɟɞɨ. ȼ Ůˊɑŭɞůɖ Űɖɠ Ⱦɨˊɟɞɡ ůŰɖɜ əŬŰŬůəŮɡɐ űɟŬɔɛɎŰɤɜ ŮɑɜŬɘ 

ŮɜŰɡˊɤůɘŬəɐ əŬɘ əŬŰŬŰɎůůŮŰŬɘ ůŰɞɜ ŰɞɛɏŬ ŬɡŰɧ ˊɟɩŰɖ ůŰɖɜ Ⱥɡɟɩˊɖ. όɇ.ȷ.Ɉ., 2001) 



мт 
  

ɆŰɖɜ Ⱦɨˊɟɞ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ɛɏɢɟɘ ůɐɛŮɟŬ ŬɜŬɓŬɗɛɞɑ, 108 ɚɘɛɜɞŭŮɝŬɛŮɜɏɠ əŬɘ 

űɟɎɔɛŬŰŬ əŬɘ ůɢŮŰɘəɏɠ ŬɜŬɔəŬɑŮɠ ɡˊɞŭɞɛɏɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ŰŬ ȾɡɓŮɟɜɖŰɘəɎ ɈŭŬŰɘəɎ ȰɟɔŬ 

(ȾɈȺ). 

Ⱥɝ ŬɡŰɩɜ ŰŬ ɀŮɔɎɚŬ ȾɈȺ, ˊɞɡ ŰŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ɇɛɐɛŬ ȷɜŬˊŰɨɝŮɤɠ ɈŭɎŰɤɜ, ŮɑɜŬɘ:  

¶ Ȱɟɔɞ ɁɧŰɘɞɡ ȷɔɤɔɞɨ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ:  

o Űɞ űɟɎɔɛŬ ȷɟɛɘɜɑɞɡ (ɛŮ Űɖɜ ŮəŰɟɞˊɐ Űɤɜ ˊɞŰŬɛɩɜ ȹɘŬɟɑɕɞɡ əŬɘ ɉŬˊɞŰɎɛɘ), 

ˊɞɡ ŰɟɞűɞŭɞŰŮɑ Űɞ űɟɎɔɛŬ Ⱦɞɨɟɖ ˊŮɟɘɚŬɛɓɎɜŮɘ, 

ī Űɞ űɟɎɔɛŬ Ⱦɞɨɟɖ,  

ī Űɞ ŮɝɤˊɞŰɎɛɘɞ űɟɎɔɛŬ ȯɢɜŬɠ,  

o Űɞ ȷɟŭŮɡŰɘəɧ Ȱɟɔɞ ũŮɟɛŬůɧɔŮɘŬɠ-ɄɞɚŮɛɘŭɑɤɜ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ:  

ī Űɞ űɟɎɔɛŬ ũŮɟɛŬůɧɔŮɘŬɠ,  

ī Űɞ űɟɎɔɛŬ ɄɞɚŮɛɘŭɑɤɜ,  

o Űɞ ȷɟŭŮɡŰɘəɧ ȸŬůɘɚɘəɞɨ-ɄŮɜŰɎůɢɞɘɜɞɡ12, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ:  

ī Űɞ űɟɎɔɛŬ ȾŬɚŬɓŬůɞɨ,  

ī Űɞ űɟɎɔɛŬ ȹɘˊɞŰɎɛɞɡ (ɛŮ Űɖɜ ŮəŰɟɞˊɐ ɀŬɟɤɜɑɞɡ),  

ī Űɞ űɟɎɔɛŬ ȿŮɡəɎɟɤɜ, 

ɇŬ ˊɘɞ ˊɎɜɤ ȾɈȺ (ɁɞŰɑɞɡ ȷɔɤɔɞɨ, ȸŬůɘɚɘəɞɨ ɄŮɜŰɎůɢɞɘɜɞɡ əŬɘ ũŮɟɛŬůɧɔŮɘŬɠ/ɄɞɚŮɛɘŭɘɩɜ) 

ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ŮɜɘŬɑŬ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ ȺɜɘŬɑɞ Ɇɢɏŭɘɞ ɁɧŰɘɞɡ 

ȷɔɤɔɞɨ.  

¶ ȰɟɔŬ ɄɎűɞɡ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ:  

o Űɞ űɟɎɔɛŬ ȾŬɜɜŬɓɘɞɨɠ, ˊɞɡ ŰɟɞűɞŭɞŰŮɑ əŬɘ Űɞ űɟɎɔɛŬ ȷůˊɟɧəɟŮɛɞɡ,  

o Űɞ űɟɎɔɛŬ ȷůˊɟɧəɟŮɛɞɡ,  

o Űɞ űɟɎɔɛŬ ɀŬɡɟɞəɧɚɡɛˊɞɡ  

¶ ȰɟɔŬ ɉɟɡůɞɢɞɨɠ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ:  

o Űɞ űɟɎɔɛŬ ȺɡɟɏŰɞɡ, ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ ŰŬ űɟɎɔɛŬŰŬ ȷɟɔɎəŬɠ, ȷɔ. 

ɀŬɟɑɜŬɠ əŬɘ Ʉɤɛɞɨ,  

o Űɞ űɟɎɔɛŬ ȷɟɔɎəŬɠ,  

o Űɞ űɟɎɔɛŬ ȰɕɞɡůŬɠ  

o Űɞ űɟɎɔɛŬ ȷɔ. ɀŬɟɑɜŬɠ,  

o Űɞ ūɟɎɔɛŬ Ʉɤɛɞɨ,  

¶ ȰɟɔŬ ŮˊŬɟɢɑŬɠ ȿŮɡəɤůɑŬɠ:  

o Űɞ ȷɟŭŮɡŰɘəɧ ɄɘŰůɘɚɘɎɠ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ:  

ī Űɞ űɟɎɔɛŬ ɂɡɚɘɎŰɞɡ, ˊɞɡ ŰɟɞűɞŭɞŰŮɑ əŬɘ Űɞ űɟɎɔɛŬ ȸɡɕŬəɘɎɠ,  

ī Űɞ ŮɝɤˊɞŰɎɛɘɞ űɟɎɔɛŬ ȸɡɕŬəɘɎɠ, 

o Űɞ űɟɎɔɛŬ ȾŬɚɞˊŬɜŬɔɘɩŰɖ, 

o Űɞ űɟɎɔɛŬ ȿɡɛˊɘɩɜ, əŬɘ ŰŬ űɟɎɔɛŬŰŬ ɇŬɛŬůůɞɨ əŬɘ Ⱦɚɐɟɞɡ 

ɈˊɎɟɢɞɡɜ ɓɏɓŬɘŬ əŬɘ ɎɚɚŬ ȾɈȺ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ůɡɜɐɗɤɠ ŬˊɞɛɞɜɤɛɏɜŬ ɛɘəɟɎ əɡɓŮɟɜɖŰɘəɎ 

ɏɟɔŬ əŬɘ ŰŬ ɞˊɞɑŬ ŭŮɜ ŮɜŰɎůůɞɜŰŬɘ ˋˍʰ ɾʶʴʱ˂ʰ ɼʇɳ ˁʰʽ ʰ˒ˇˊˇˏ˄ ˎʵʰˍˇˉˊˇ˃ʺʻʶʽʶˌ 

ˋˎ˃ˉ˂ʶʴ˃ʱˍ˖˄ ˁˇʽ˄ˇˍʺˍ˖˄ (ɇ.ȷ.Ɉ., 2023). 
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ɱˊʱ˒ʹ˃ʰ нπпΥ ɳˍʺˋʽʰ ʶʽˋˊˇʺ ˄ʶˊˇˏ ˋˍʰ ˒ˊʱʴ˃ʰˍʰ мфууπнлму όʃʹʴʺΥ ʆɮʇύ 

 

2.2.4.3. ūɡůɘəɏɠ ɚɑɛɜŮɠ ï ȷɚɡəɏɠ 

ȿɧɔɤ Űɞɡ ɝɖɟɞɨ ɛŮůɞɔŮɘŬəɞɨ əɚɑɛŬŰɞɠ, ůŰɖɜ Ⱦɨˊɟɞ ŬˊŬɜŰɩɜŰŬɘ ɛɧɚɘɠ ˊɏɜŰŮ űɡůɘəɏɠ ɚɑɛɜŮɠ, 

ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɡűɎɚɛɡɟŮɠ ɐ Ŭɚɛɡɟɏɠ ɏɤɠ ɡˊŮɟɎɚɛɡɟŮɠ əŬɘ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ 

ŮˊɞɢɘəɧŰɖŰŬ, əŬɗɩɠ ůɡɢɜɎ ůŰŮɔɜɩɜɞɡɜ, ɢɤɟɑɠ ɤůŰɧůɞ ŬɡŰɧ ɜŬ ůɡɛɓŬɑɜŮɘ əɎɗŮ ɏŰɞɠ. Ƀɘ 

ɡˊɧɚɞɘˊŮɠ ɚɑɛɜŮɠ əŬɘ ɡŭɎŰɘɜŬ ůɩɛŬŰŬ Űɞɡ ɜɖůɘɞɨ ŮɑɜŬɘ ŰŮɢɜɖŰɎ, ˊɟɞŮɟɢɧɛŮɜŬ əɡɟɑɤɠ Ŭˊɧ Űɖɜ 

əŬŰŬůəŮɡɐ űɟŬɔɛɎŰɤɜ əŬɘ ŬˊɞɗɖəŮɡŰɘəɩɜ ŭŮɝŬɛŮɜɩɜ, ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɔɘŬ ůəɞˊɞɨɠ 
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ɨŭɟŮɡůɖɠ əŬɘ ɎɟŭŮɡůɖɠ. ȼ ɡŭɟɞɚɞɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ ŬɡŰɩɜ Űɤɜ ŰŬɛɘŮɡŰɐɟɤɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ 

Űɘɠ Ůɘůɟɞɏɠ ˊɞŰɎɛɘɞɡ ɜŮɟɞɨ əŬɘ ŰŬ ŮˊɑˊŮŭŬ ɓɟɞɢɧˊŰɤůɖɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ůŰɎɗɛɖ əŬɘ Űɞ 

ɛɏɔŮɗɧɠ Űɞɡɠ ɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ůɖɛŬɜŰɘəɐ ŭɘŬəɨɛŬɜůɖ, əŬɗɩɠ ŬɡɝɎɜɞɜŰŬɘ Űɞɜ ɢŮɘɛɩɜŬ əŬɘ 

ɛŮɘɩɜɞɜŰŬɘ əŬŰɎ Űɖ ɗŮɟɘɜɐ ˊŮɟɑɞŭɞ ɚɧɔɤ Űɖɠ Ŭɡɝɖɛɏɜɖɠ ɕɐŰɖůɖɠ ɜŮɟɞɨ. ɋɠ Ůə ŰɞɨŰɞɡ, Űɧůɞ 

ɞɘ űɡůɘəɏɠ ɧůɞ əŬɘ ɞɘ ŰŮɢɜɖŰɏɠ ɚɑɛɜŮɠ Űɖɠ Ⱦɨˊɟɞɡ ŬˊɞŰŮɚɞɨɜ ŭɡɜŬɛɘəɎ əŬɘ ɛŮŰŬɓŬɚɚɧɛŮɜŬ 

ůɡůŰɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ůɡɢɜɎ ɞŭɖɔɞɨɜŰŬɘ ůŮ ɝɐɟŬɜůɖ (ɇ.ȷ.Ɉ., 2023). 

2.2.5. ɀɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ 

ȼ ɏɜŰɞɜɖ əŬɘ ˊŬɟŬŰŮŰŬɛɏɜɖ ŬɜɞɛɓɟɑŬ ˊɞɡ ŮəŭɖɚɩɗɖəŮ ůŰɖɜ Ⱦɨˊɟɞ əŬŰɎ Űɖɜ ŰŮɚŮɡŰŬɑŬ 

ŭŮəŬŮŰɑŬ Űɞɡ 20ɞɨ ŬɘɩɜŬ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ ůɖɛŬɜŰɘəɐ ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ůŰŬ 

űɟɎɔɛŬŰŬ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɐɔɖůŮ ůŰɖɜ ŬɜɎɔəɖ ŭɖɛɘɞɡɟɔɑŬɠ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ ɗŬɚŬůůɘɜɞɨ 

ɜŮɟɞɨ, ɛŮ ůŰɧɢɞ Űɖ ɛŮɑɤůɖ Űɖɠ ŮɝɎɟŰɖůɖɠ Űɖɠ ɡŭɟɞŭɧŰɖůɖɠ Ŭˊɧ Űɖ ɓɟɞɢɧˊŰɤůɖ əŬɘ Űɖɜ 

Ůɜɑůɢɡůɖ Űɖɠ ŬůűɎɚŮɘŬɠ ˊŬɟɞɢɐɠ ɜŮɟɞɨ ůŰŬ ɛŮɔɎɚŬ ŬůŰɘəɎ əŬɘ ŰɞɡɟɘůŰɘəɎ əɏɜŰɟŬ. ɆɐɛŮɟŬ, 

ůŰɞ ɜɖůɑ ɚŮɘŰɞɡɟɔɞɨɜ ˊɏɜŰŮ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ (ȹŮəɏɚŮɘŬɠ, ȿŮɛŮůɞɨ/Ⱥˊɘůəɞˊɐɠ, 

ȸŬůɘɚɘəɞɨ, ȿɎɟɜŬəŬɠ əŬɘ ɄɎűɞɡ. ȼ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ɡŭŬŰɘəɞɨ 

ŮɚɚŮɑɛɛŬŰɞɠ ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɐ, əŬɗɩɠ ŮɝŬůűŬɚɑɕɞɡɜ ůɖɛŬɜŰɘəɏɠ ˊɞůɧŰɖŰŮɠ ˊɧůɘɛɞɡ ɜŮɟɞɨ ůŮ 

ŮŰɐůɘŬ ɓɎůɖ. Ƀɘ ˊŬɟŬˊɎɜɤ ɛɞɜɎŭŮɠ ŬűŬɚɎŰɤůɖɠ ɛŮ ůɡɜɞɚɘəɐ ŭɡɜŬɛɘəɧŰɖŰŬ 235.000 mį 

/ɖɛɏɟŬ ɐ ~77 hmį /ɏŰɞɠ15.  

¶ ȿɎɟɜŬəŬɠ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 60.000 m3 /ɖɛɏɟŬ,  

¶ ȹŮəɏɚŮɘŬɠ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 60.000 m3 /ɖɛɏɟŬ,  

¶ Ⱥˊɘůəɞˊɐɠ (ȿŮɛŮůɞɨ), ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 40.000 m3 /ɖɛɏɟŬ, ŮˊŮəŰɎůɘɛɖ ůŮ 60.000 m3 

/ɖɛɏɟŬ,  

¶ ȸŬůɘɚɘəɞɨ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 60.000 m3 /ɖɛɏɟŬ, əŬɘ 

¶ ɄɎűɞɡ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 15.000 m3 /ɖɛɏɟŬ 

ȼ ɛɞɜɎŭŬ ɄɎűɞɡ ˊŬɟɏɢŮɘ əŬŰɎ ɛɏůɞ ɧɟɞ 5,5 ȺȾɀ ɜŮɟɞɨ ŮŰɖůɑɤɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ 

ŬɜŬɔəɩɜ Űɖɠ ɄɎűɞɡ, ɞɘ ɛɞɜɎŭŮɠ ȹŮəɏɚŮɘŬɠ əŬɘ ȿɎɟɜŬəŬɠ ˊŬɟɏɢɞɡɜ əŬŰɎ ɛɏůɞ ɧɟɞ 39,4 ȺȾɀ 

ɜŮɟɞɨ ŮŰɖůɑɤɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ȿŮɡəɤůɑŬɠ, ȿɎɟɜŬəŬɠ əŬɘ ŮɚŮɨɗŮɟɖɠ 

ȷɛɛɞɢɩůŰɞɡ, Ůɜɩ ɞɘ ɛɞɜɎŭŮɠ ȿŮɛŮůɞɨ əŬɘ ȸŬůɘɚɘəɞɨ Ůɜɘůɢɨɞɡɜ Űɖɜ ɡŭɟɞŭɧŰɖůɖ Űɖɠ 

ȿŮɛŮůɞɨ, əŬɗɩɠ əŬɘ ɛŮɔɎɚɞɡ ɛɏɟɞɡɠ Űɤɜ ŮˊŬɟɢɘɩɜ ȿɎɟɜŬəŬɠ əŬɘ ȷɛɛɞɢɩůŰɞɡ, ɛŮ ůɡɜɞɚɘəɐ 

ŭɡɜŬɛɘəɧŰɖŰŬ ˊɞɡ ŬɜɏɟɢŮŰŬɘ ˊŮɟɑˊɞɡ ůŰŬ 32,8 ȺȾɀ ɜŮɟɞɨ ŮŰɖůɑɤɠ (ɇ.ȷ.Ɉ., 2023). 

2.2.6. ȷɜŬəɡəɚɤɛɏɜɞ ɜŮɟɧ 

ȼ ŰɟɘŰɞɓɎɗɛɘŬ ŮˊŮɝŮɟɔŬůɑŬ ɚɡɛɎŰɤɜ ůŰɖɜ Ⱦɨˊɟɞ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ ˊɟŬəŰɘəɐ Ůɜɑůɢɡůɖɠ Űɞɡ 

ɡŭŬŰɘəɞɨ ɘůɞɕɡɔɑɞɡ, ˊɟɞůűɏɟɞɜŰŬɠ ɛɘŬ ŬɝɘɧˊɘůŰɖ ˊɖɔɐ ŬɜŬəŰɖɛɏɜɞɡ ɜŮɟɞɨ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ ɎɟŭŮɡůɖ ɔŮɤɟɔɘəɩɜ əŬɚɚɘŮɟɔŮɘɩɜ, əŰɖɜɞŰɟɞűɘəɩɜ ɛɞɜɎŭɤɜ əŬɘ 

ɢɩɟɤɜ ˊɟŬůɑɜɞɡ. ɆŰɞ ˊɚŬɑůɘɞ ŮɜŬɟɛɧɜɘůɖɠ ɛŮ Űɖɜ ŮɡɟɤˊŬɥəɐ ɜɞɛɞɗŮůɑŬ (ɃŭɖɔɑŬ 

91/271/ȺɃȾ əŬɘ ȾŬɜɞɜɘůɛɧɠ ȺȺ 2020/741), ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ůɨɔɢɟɞɜŬ ŬˊɞɢŮŰŮɡŰɘəɎ 

ůɡůŰɐɛŬŰŬ əŬɘ ůŰŬɗɛɞɑ ŮˊŮɝŮɟɔŬůɑŬɠ ůŰɘɠ ɛŮɔɎɚŮɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ, ɛŮ Űɖɜ ŮŰɐůɘŬ ˊŬɟŬɔɤɔɐ 

ɜŬ ɝŮˊŮɟɜɎ ŰŬ 27 ȺȾɀ. ɇɞ ŬɜŬəŰɖɛɏɜɞ ɜŮɟɧ ŭɘŬɜɏɛŮŰŬɘ ɛɏůɤ əɡɓŮɟɜɖŰɘəɩɜ ŬɟŭŮɡŰɘəɩɜ 

ŭɘəŰɨɤɜ ɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ŮɛˊɚɞɡŰɘůɛɧ ɡŭɟɞűɞɟɏɤɜ, ůɡɛɓɎɚɚɞɜŰŬɠ Űɧůɞ ůŰɖɜ 

ˊɟɞůŰŬůɑŬ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ɧůɞ əŬɘ ůŰɖɜ ˊɟɞůŬɟɛɞɔɐ ůŰɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɚɘɛŬŰɘəɐɠ 

ŬɚɚŬɔɐɠ (ɇ.ȷ.Ɉ., 2023). 
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Ƀɘ ɛɞɜɎŭŮɠ ŰɟɘŰɞɓɎɗɛɘŬɠ ŮˊŮɝŮɟɔŬůɑŬɠ ɏɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ ůŰɞɡɠ ˊŬɟŬəɎŰɤ ɆŰŬɗɛɞɨɠ 

ȺˊŮɝŮɟɔŬůɑŬɠ ȿɡɛɎŰɤɜ, ɛŮ ůɡɜɞɚɘəɧ ŭɡɜŬɛɘəɧ 135.700 m3 /ɖɛɏɟŬ:  

ī ɆȺȿ ȿŮɛŮůɞɨ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 40.000 m3 /ɖɛɏɟŬ, 

ī ɆȺȿ ɄɎűɞɡ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 19.500 m3 /ɖɛɏɟŬ,  

ī ɆȺȿ ȷɔɑŬɠ ɁɎˊŬɠ - ɄŬɟŬɚɘɛɜɑɞɡ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 21.000 m3 /ɖɛɏɟŬ,  

ī ɆȺȿ ȿɎɟɜŬəŬɠ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 18.000 m3 /ɖɛɏɟŬ,  

ī ɆȺȿ ȷɜɗɞɨˊɞɚɖɠ (ȿŮɡəɤůɑŬɠ), ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 13.000 m3 /ɖɛɏɟŬ,  

ī ɆȺȿ ȸŬɗŮɘɎɠ ũɤɜɘɎɠ (Ɇȷȿ), ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 22.000 m3 /ɖɛɏɟŬ,  

ī ɆȺȿ ȸŬɗŮɘɎɠ ũɤɜɘɎɠ (ɇȷɈ), ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ, ɛŮ ŭɡɜŬɛɘəɧŰɖŰŬ 2.200 m3 /ɖɛɏɟŬ. 

Ƀɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ, ŬɟŭŮɨɞɜŰŬɘ ˊɚɏɞɜ ɛŮ 

ŬɜŬəɡəɚɤɛɏɜɞ ɜŮɟɧ ŮɑɜŬɘ:  

ī ūŬůɞɡɟɑɞɡ  

ī ɄŬɟŮəəɚɖůɘɎɠ ī ɄŮɜŰɎəɤɛɞ (Ɇȷȿȷ)  

ī ȯɔɘɞɠ ũŮɩɟɔɘɞɠ ȷɚŬɛɎɜɞɡ (Ɇȷȿȷ)  

ī ȿɎɟɜŬəŬɠ (ȹɟɞɛɞɚŬɝɘɎ), əŬɘ  

ī ɀŮɑɕɞɜɞɠ ɄŮɟɘɞɢɐɠ ȿŮɡəɤůɑŬɠ (Ɇȷȿ ȸŬɗŮɑŬ ũɤɜɑŬ)  

ī ɄŬɟŬɚɑɛɜɘ- ȷɔɑŬ ɁɎˊŬ 

2.2.7. ȻɐŰɖůɖ ɜŮɟɞɨ 

ȼ ɚŮɘɣɡŭɟɑŬ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ůɞɓŬɟɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ŭɘŬɢɟɞɜɘəɎ ɖ 

Ⱦɨˊɟɞɠ. ɇɞ əɚɑɛŬ Űɖɠ, ɧˊɤɠ əŬɘ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ ɀŮůɞɔŮɘŬəɏɠ ɢɩɟŮɠ, ŮɑɜŬɘ ɖɛɑɝɖɟɞ ɛŮ 

ˊŮɟɘɞɟɘůɛɏɜɞɡɠ ɡŭɎŰɘɜɞɡɠ ˊɧɟɞɡɠ ɞɘ ɞˊɞɑɞɘ ŮɝŬɟŰɩɜŰŬɘ ɞɚɞəɚɖɟɤŰɘəɎ Ŭˊɧ Űɖ ɓɟɞɢɧˊŰɤůɖ. ȼ 

ɓɟɞɢɧˊŰɤůɖ əŬŰɎ ɛɏůɞ ɧɟɞ ŬɜɏɟɢŮŰŬɘ ůŮ 460 ɢɘɚɘɞůŰɧɛŮŰɟŬ, ŮɑɜŬɘ ŬɜɞɛɞɘɧɛɞɟűŬ 

əŬŰŬɜŮɛɖɛɏɜɖ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɡɣɖɚɐ ŮˊɞɢɘəɧŰɖŰŬ. ɀŮŰɎ Űɞ 1970 ˊŬɟŬŰɖɟɐɗɖəŮ 

ŬˊɧŰɞɛɖ ɛŮɑɤůɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬŰɎ 15% ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ɛŮɑɤůɖ Űɖɠ Ŭˊɞɟɟɞɐɠ Űɤɜ 

ˊɞŰŬɛɩɜ əŬŰɎ 40%. ȼ ɛŮɑɤůɖ Űɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ŮˊɘŭŮɑɜɤůŮ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŬɜŮˊɎɟəŮɘŬɠ 

ɜŮɟɞɨ Űɧůɞ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ɨŭɟŮɡůɖɠ ɧůɞ əŬɘ ɔɘŬ Űɖɜ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŬɜŬɔəɩɜ 

ɎɟŭŮɡůɖɠ.  

ɆɐɛŮɟŬ ˊŬɟɎ Űɖɜ ŮɜŰɡˊɤůɘŬəɐ ŬɜɎˊŰɡɝɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ əŬŰɎ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ 

Űɧůɞ ɛŮ ůɡɛɓŬŰɘəɏɠ ˊɖɔɏɠ ɜŮɟɞɨ, ɧˊɤɠ űɟɎɔɛŬŰŬ, ŭɘɡɚɘůŰɐɟɘŬ ˊɧůɘɛɞɡ ɜŮɟɞɨ ɧůɞ əŬɘ ɛŮ ɛɖ 

ůɡɛɓŬŰɘəɏɠ, ɧˊɤɠ ŬűŬɚŬŰɩůŮɘɠ əŬɘ ŬɜŬəɡəɚɤɛɏɜɞ ɜŮɟɧ, Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɚŮɘɣɡŭɟɑŬɠ 

ˊŬɟŬɛɏɜŮɘ ŬəɧɛŬ. ȷɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞɜ ŬɡɝŬɜɧɛŮɜɞ Ŭɟɘɗɛɧ ŰɞɡɟɘůŰɩɜ əŬɘ Űɖɜ ɡɣɖɚɐ 

ŮˊɞɢɘŬəɐ ɕɐŰɖůɖ ɜŮɟɞɨ ɔɘŬ Űɏɚɞɠ, Űɞ ŬɡɝŬɜɧɛŮɜɞ ɓɘɞŰɘəɧ ŮˊɑˊŮŭɞ ŬɚɚɎ əŬɘ Űɘɠ ůɡɜɗɐəŮɠ 

ɝɖɟŬůɑŬɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ əŬɘ ŬɜŬɛɏɜŮŰŬɘ, ɚɧɔɤ Űɤɜ əɚɘɛŬŰɘəɩɜ ŬɚɚŬɔɩɜ, 

ɜŬ ŮˊɘŭŮɘɜɤɗɞɨɜ ůŰɞ ˊɟɞůŮɢɏɠ ɛɏɚɚɞɜ. Ⱥˊɘˊɚɏɞɜ, Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɚŮɘɣɡŭɟɑŬɠ ŮˊɘŭŮɘɜɩɜŮŰŬɘ 

əŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ɡˊɧɔŮɘɞɘ ˊɧɟɞɘ ɜŮɟɞɨ ɡˊŮɟŬɜŰɚɞɨɜŰŬɘ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ŭɘŮɑůŭɡůɖ 

ɗŬɚŬůůɘɜɞɨ ɜŮɟɞɨ ůŰɞɡɠ ɡŭɟɞűɞɟŮɑɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɖɟŮɎɕŮɘ ůɖɛŬɜŰɘəɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ 

ɜŮɟɞɨ. 

ɄŬɟɧɚɞ ˊɞɡ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɛŮɔɎɚɤɜ űɟŬɔɛɎŰɤɜ, ůɡɜɞɚɘəɐɠ ŬˊɞɗɖəŮɡŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ 

Ŭˊɧ 6 Ůə. ə.ɛ. Űɞ 1960 ůŮ 327 Ůə. ə.ɛ. Űɞ 2006, ɓɞɐɗɖůŬɜ ůŰɖɜ ɞɛɞɘɧɛɞɟűɖ ŭɘŬɜɞɛɐ Űɞɡ ɜŮɟɞɨ 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖɜ əŬŰŬɜɞɛɐ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ ɛŮɑɤůŬɜ, ɤɠ ɏɜŬ ɓŬɗɛɧ, Űɘɠ ŮˊɘˊŰɩůŮɘɠ 



нн 
  

ɛɘəɟɐɠ ŭɘɎɟəŮɘŬɠ ɝɖɟŬůɘɩɜ, ɖ ůɡɜŮɘůűɞɟɎ Űɞɡɠ, ɚɧɔɤ Űɤɜ əɚɘɛŬŰɘəɩɜ ŬɚɚŬɔɩɜ, ŭŮɜ ɐŰŬɜ ɖ 

ŬɜŬɛŮɜɧɛŮɜɖ əŬɘ ŬɜɎɔəŬůŮ Űɞ əɟɎŰɞɠ ɜŬ ŮˊŮɜŭɨůŮɘ ůŮ ŮɜŬɚɚŬəŰɘəɏɠ ˊɖɔɏɠ ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ 

Űɞɡ ˊɧůɘɛɞɡ ɜŮɟɞɨ. ȰŰůɘ ˊɟɞɢɩɟɖůŮ ɛŮ Űɖɜ ŬɜɏɔŮɟůɖ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ ůŰɖɜ ȹŮəɏɚŮɘŬ 

(1997), ůŰɖ ȿɎɟɜŬəŬ (2001), ůŰɖɜ Ⱥˊɘůəɞˊɐ (2011) əŬɘ ůŰɞ ȸŬůɘɚɘəɧ (ȷȼȾ) (2012), ɖ 

ŭɡɜŬɛɘəɧŰɖŰŬ Űɤɜ ɞˊɞɑɤɜ ŬɜɏɟɢŮŰŬɘ ůɐɛŮɟŬ ůŮ 73 Ůə. ə.ɛ. ŬɜɎ ɏŰɞɠ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, əŬŰɎ Űɞ 

ŭɘɎůŰɖɛŬ Űɖɠ ŮɝŬɘɟŮŰɘəɐɠ ɝɖɟŬůɑŬɠ Űɞɡ 2008, əŬŰɎ Űɖɜ ɞˊɞɑŬ ŰŬ űɟɎɔɛŬŰŬ ɐŰŬɜ ŮɜŰŮɚɩɠ 

ɎŭŮɘŬ, Űɞ əɟɎŰɞɠ ŬɜŬɔəɎůŰɖəŮ ɜŬ ŮɘůŬɔɎɔŮɘ ɜŮɟɧ ɛŮ ŭŮɝŬɛŮɜɧˊɚɞɘŬ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ, əŬɘ ɜŬ 

ˊɟɞɢɤɟɐůŮɘ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ ˊɟɞůɤɟɘɜɩɜ ɛɞɜɎŭɤɜ ŬűŬɚɎŰɤůɖɠ ůŰɞɜ ũŬɟɡɚɚɐ əŬɘ ůŰɖɜ 

ɀɞɜɐ ɔɘŬ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ. 

Ⱥˊɘˊɚɏɞɜ Űɤɜ ŬűŬɚŬŰɩůŮɤɜ, Űɞ əɟɎŰɞɠ ɏɢŮɘ ŮˊŮɜŭɨůŮɘ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ˊɟɤŰɞɓɎɗɛɘŬ 

ŮˊŮɝŮɟɔŬůɛɏɜɞɡ ɜŮɟɞɨ ɔɘŬ ɎɟŭŮɡůɖ, ɛŮ Űɖɜ ŬɜɏɔŮɟůɖ ɛɞɜɎŭɤɜ ŭŮɡŰŮɟɞɓɎɗɛɘŬɠ ŮˊŮɝŮɟɔŬůɑŬɠ 

ŬůŰɘəɩɜ ɚɡɛɎŰɤɜ ɛɏɔɘůŰɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ 65 Ůə. ə.ɛ. Ⱥˊɑ Űɞɡ ˊŬɟɧɜŰɞɠ ˊŬɟɎɔɞɜŰŬɘ 20 Ůə. 

ə.ɛ. ŬɜɎ ɏŰɞɠ, ŮɜɘůɢɨɞɜŰŬɠ Űɞ ɡŭŬŰɘəɧ ɘůɞɕɨɔɘɞ. ȳůɞɜ ŬűɞɟɎ ůŰŬ ɡˊɧɔŮɘŬ ɨŭŬŰŬ, ɖ ŮŰɐůɘŬ 

ɎɜŰɚɖůɖ ŬɜɏɟɢŮŰŬɘ ůŮ 140 Ůə. ə. ɛ., Ŭˊɧ ŰŬ ɞˊɞɑŬ ŰŬ 30 ŮəŰɘɛɎŰŬɘ ɧŰɘ ŮɑɜŬɘ ɡˊŮɟɎɜŰɚɖůɖ. 

ȼ ŮŰɐůɘŬ ɕɐŰɖůɖ ɜŮɟɞɨ ůŰɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ɡˊɧ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ȾɡˊɟɘŬəɐɠ 

ȹɖɛɞəɟŬŰɑŬɠ ŮəŰɘɛɎŰŬɘ ˊŮɟɑˊɞɡ ůŰŬ 270 Ůə. ə. ɛ. ȼ ɛŮɔŬɚɨŰŮɟɖ əŬŰŬɜɎɚɤůɖ əŬŰŬɔɟɎűŮŰŬɘ 

ůŰɞɜ ɔŮɤɟɔɘəɧ ŰɞɛɏŬ, ɞ ɞˊɞɑɞɠ ŬˊɞɟɟɞűɎ Űɞ 59,1% Űɤɜ ŭɘŬɗɏůɘɛɤɜ ˊɞůɞŰɐŰɤɜ, ˊŬɟɎ Űɞ 

ɔŮɔɞɜɧɠ ɧŰɘ ɖ ůɡɛɓɞɚɐ Űɞɡ ůŰɞ ȷəŬɗɎɟɘůŰɞ Ⱥɔɢɩɟɘɞ Ʉɟɞɥɧɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞ 2,3%. Ƀɘ 

ŬɜɎɔəŮɠ ɨŭɟŮɡůɖɠ Űɞɡ ˊɚɖɗɡůɛɞɨ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɞ 29,6% Űɖɠ ɕɐŰɖůɖɠ, Ůɜɩ Űɞ ɡˊɧɚɞɘˊɞ 

11,3% əŬɚɨˊŰŮɘ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ɓɘɞɛɖɢŬɜɑŬɠ (3,0%), Űɞɡ Űɞɡɟɘůɛɞɨ (4,9%) əŬɘ Űɖɠ 

əŰɖɜɞŰɟɞűɑŬɠ (3,3%) (ɇ.ȷ.Ɉ., 2023). 

 
ɱˊʱ˒ʹ˃ʰ нπрΥ ɼˏˊʽʶˌ ˔ˊʺˋʶʽˌ ˄ʶˊˇˏ ʰ˄ʱ ʵˊʰˋˍʹˊʽˈˍʹˍʰ όʃʹʴʺΥ ʆɮʇύ 

 

ɄŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ŬɜɎɔəŮɠ ɎɟŭŮɡůɖɠ ɡˊŮɟŰŮɟɞɨɜ ůŮ ůɢɏůɖ ɛŮ ŮəŮɑɜŮɠ Űɖɠ ɨŭɟŮɡůɖɠ, ůŮ 

ŬˊɧɚɡŰɞɡɠ Ŭɟɘɗɛɞɨɠ ɞɘ ŬˊŬɘŰɐůŮɘɠ ɔɘŬ ˊɧůɘɛɞ ɜŮɟɧ ɛɏůɤ ȾɡɓŮɟɜɖŰɘəɩɜ ɈŭŬŰɘəɩɜ Ȱɟɔɤɜ 

(ȾɈȺ) ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ůɖɛŬɜŰɘəɐ Ŭɨɝɖůɖ, ɛŮ ŮŰɐůɘɞ ɟɡɗɛɧ Űɖɠ ŰɎɝɖɠ Űɞɡ 

2%. ȼ ŰɎůɖ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ ůŰɖ ůɨɜŭŮůɖ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɤɜ əɞɘɜɞŰɐŰɤɜ ɛŮ ŰŬ 

əɡɓŮɟɜɖŰɘəɎ ůɡůŰɐɛŬŰŬ ɡŭŬŰɞˊɟɞɛɐɗŮɘŬɠ, Ůɝɏɚɘɝɖ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ Űɘɠ ˊŬɟŬŰŮŰŬɛɏɜŮɠ 

ˊŮɟɘɧŭɞɡɠ ɝɖɟŬůɑŬɠ əŬɘ Űɖ ůɡɜŮˊŬəɧɚɞɡɗɖ ŰŬˊŮɑɜɤůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞˊɘəɩɜ ɔŮɤŰɟɐůŮɤɜ 

ɨŭɟŮɡůɖɠ. ɆɐɛŮɟŬ, ˊŮɟɑˊɞɡ Űɞ 85% Űɞɡ ɜŮɟɞɨ ɨŭɟŮɡůɖɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŬ ȾɈȺ, Ůɜɩ Űɞ 

ɡˊɧɚɞɘˊɞ ˊɞůɞůŰɧ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɔŮɤŰɟɐůŮɘɠ ˊɞɡ ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ ŭɘŬŰɖɟɞɨɜ əɎˊɞɘŮɠ 

ɇɞˊɘəɏɠ ȷɟɢɏɠ. ɋůŰɧůɞ, ɖ ŮŰɐůɘŬ ŭɘŬəɨɛŬɜůɖ Űɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɜŮɟɞɨ ŬɜɎ ˊɖɔɐ 

əŬŰŬŭŮɘəɜɨŮɘ Űɖɜ ŬůŰɎɗŮɘŬ Űɖɠ əŬŰŬɜɎɚɤůɖɠ ɜŮɟɞɨ. 



но 
  

 
ɱˊʱ˒ʹ˃ʰ нπсΥ ɲʽʱʻʶˋʹ ˄ʶˊˇˏ ˏʵˊʶˎˋʹˌ ʰˉˈ ɼʇɳ όʃʹʴʺΥ ʆɮʇύ 

 

ɇɞ ɜŮɟɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɎɟŭŮɡůɖ ůŰɖɜ Ⱦɨˊɟɞ ˊɟɞɏɟɢŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɘŭɘɤŰɘəɏɠ 

ɔŮɤŰɟɐůŮɘɠ Űɤɜ ŬɔɟɞŰɩɜ, Ůɜɩ ɏɜŬ ɛɘəɟɧŰŮɟɞ ˊɞůɞůŰɧ ŬɜŰɚŮɑŰŬɘ Ŭˊɧ ŰŬ ŭɑəŰɡŬ Űɤɜ ŮˊŰɎ 

ɛŮɔɎɚɤɜ ȾɡɓŮɟɜɖŰɘəɩɜ ɈŭŬŰɘəɩɜ Ȱɟɔɤɜ (ȾɈȺ) ɐ Ŭˊɧ ɛɘəɟɞɨɠ Űɞˊɘəɞɨɠ ŬɟŭŮɡŰɘəɞɨɠ 

ɞɟɔŬɜɘůɛɞɨɠ (űɟɎɔɛŬŰŬ əŬɘ ɡŭŬŰɞŭŮɝŬɛŮɜɏɠ) . ȼ ŭɘŬɗɏůɘɛɖ ˊɞůɧŰɖŰŬ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ŭŮɜ 

ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ ŬɚɚɎ ˊŬɟɞɡůɘɎɕŮɘ ůɖɛŬɜŰɘəɏɠ ŭɘŬəɡɛɎɜůŮɘɠ Ŭˊɧ ɏŰɞɠ ůŮ ɏŰɞɠ, ɞɘ ɞˊɞɑŮɠ 

ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, ŰŬ ŬˊɞɗɏɛŬŰŬ ɜŮɟɞɨ ůŰŬ űɟɎɔɛŬŰŬ əŬɘ Űɖɜ əŬŰɎůŰŬůɖ 

Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ ɡŭŬŰɘəɐ ˊɞɚɘŰɘəɐ ˊɟɞɓɚɏˊŮɘ Űɖɜ ˊɟɞŰŮɟŬɘɧŰɖŰŬ 

ůŰɖɜ ˊɚɐɟɖ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ɨŭɟŮɡůɖɠ, ɖ ɘəŬɜɞˊɞɑɖůɖ Űɤɜ ŬɟŭŮɡŰɘəɩɜ ŬɜŬɔəɩɜ ɡˊɧ 

ůɡɜɗɐəŮɠ ɚŮɘɣɡŭɟɑŬɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Ůɘŭɘəɩɜ ɛɖɢŬɜɘůɛɩɜ əŬŰŬɜɞɛɐɠ, ɩůŰŮ ɜŬ 

ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ɓɏɚŰɘůŰɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ˊɧɟɤɜ. 

 
ɱˊʱ˒ʹ˃ʰ нπтΥ ɲʽʱʻʶˋʹ ˄ʶˊˇˏ ʱˊʵʶˎˋʹˌ ʰˉˈ ɼʇɳ όʃʹʴʺΥ ʆɮʇύ 
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ɄɟɧůűŬŰŬ ɖ Ⱦɨˊɟɞɠ ŭɘɏɜɡůŮ ɛɘŬ Ŭˊɧ Űɘɠ ɢŮɘɟɧŰŮɟŮɠ ˊŮɟɘɧŭɞɡɠ ˊŬɟŬŰŮŰŬɛɏɜɖɠ ŬɜɞɛɓɟɑŬɠ ɛŮ 

ŬˊɞŰɏɚŮůɛŬ Űɖ ŭɟŬɛŬŰɘəɐ ɛŮɑɤůɖ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ ɜŮɟɞɨ ůŰŬ űɟɎɔɛŬŰŬ. ɀŮŰɎ Űɘɠ ˊɞɚɨ 

ɢŬɛɖɚɏɠ ɓɟɞɢɞˊŰɩůŮɘɠ Űɖɠ ˊŮɟɘɧŭɞɡ 1/10/2017 ɛɏɢɟɘ 31/10/2018 ɛŮ 331mm ɐ 76% Űɖɠ 

əŬɜɞɜɘəɐɠ ɓɟɞɢɧˊŰɤůɖɠ, ɞɘ ůɡɜɞɚɘəɏɠ Ůɘůɟɞɏɠ ɜŮɟɞɨ ůŮ ɧɚŬ ŰŬ űɟɎɔɛŬŰŬ Űɖɠ Ⱦɨˊɟɞɡ ɐŰŬɜ 

ɛɧɜɞ 44,9 Ůə. ə.ɛ. əŬɘ ŰŬ ůɡɜɞɚɘəɎ ŬˊɞɗɏɛŬŰŬ ɜŮɟɞɨ ůŰŬ űɟɎɔɛŬŰŬ ɏűɗŬůŬɜ ůŰŬ 35 Ůə. ə.ɛ. 

ˊŮɟɑˊɞɡ ɐ ůŰɞ 12,4% Űɖɠ ˊɚɖɟɧŰɖŰŬɠ Űɞɡɠ, ůŮ ůɨɔəɟɘůɖ ɛŮ 42 Ůə. ə.ɛ. ˊŮɟɑˊɞɡ ɐ 14,8% Űɖɠ 

ˊɚɖɟɧŰɖŰŬɠ Űɞɡɠ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ˊɟɞɖɔɞɨɛŮɜɖ ˊŮɟɑɞŭɞ. ȿŬɛɓɎɜɞɜŰŬɠ ŭŮ ɡˊɧɣɖ Űɖ ɛɏɔɘůŰɖ 

ŭɘŬɗɏůɘɛɖ ˊŬɟɞɢɐ ɜŮɟɞɨ Ŭˊɧ Űɘɠ ůɡɛɓŬŰɘəɏɠ ˊɖɔɏɠ ɜŮɟɞɨ (űɟɎɔɛŬŰŬ əŬɘ ɔŮɤŰɟɐůŮɘɠ) əŬɘ Ŭˊɧ 

Űɘɠ ɛɖ ůɡɛɓŬŰɘəɏɠ ˊɖɔɏɠ (ŬűŬɚŬŰɩůŮɘɠ əŬɘ ŮɟɔɞůŰɎůɘŬ ŮˊŮɝŮɟɔŬůɑŬɠ ɚɡɛɎŰɤɜ), ŭɘŬˊɘůŰɩɗɖəŮ 

ɧŰɘ, əŬŰɎ Űɞ ɏŰɞɠ 2018, Űɞ ɡŭŬŰɘəɧ ɘůɞɕɨɔɘɞ Űɤɜ ȾɡɓŮɟɜɖŰɘəɩɜ ɈŭŬŰɘəɩɜ Ȱɟɔɤɜ ɁɞŰɑɞɡ 

ȷɔɤɔɞɨ əŬɘ ɄɎűɞɡ, ɐŰŬɜ ŮɝŬɘɟŮŰɘəɎ ŮɚɚŮɘɛɛŬŰɘəɧ, Ůɜɩ ŬɟəŮŰɏɠ ȾɞɘɜɧŰɖŰŮɠ ɞɘ ɞˊɞɑŮɠ 

ɡŭɟɞŭɞŰɞɨɜŰŬɘ Ŭˊɧ ŭɘəɏɠ Űɞɡɠ ɔŮɤŰɟɐůŮɘɠ ɗŬ ŬɜŰɘɛŮŰɩˊɘɕŬɜ ˊɟɞɓɚɐɛŬŰŬ ɨŭɟŮɡůɖɠ ůŮ 

ˊŮɟɑˊŰɤůɖ ůɡɜɏɢɘůɖɠ Űɖɠ ŬɜɞɛɓɟɑŬɠ əŬŰɎ Űɞ 2019. ȳɛɤɠ, ŰŬ ɏŰɖ 2019 əŬɘ 2020 

ɢŬɟŬəŰɖɟɑůŰɖəŬɜ ɤɠ ˊɞɚɨ ɡɔɟɏɠ ɢɟɞɜɘɏɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŬɜŬůŰɟŬűŮɑ ɖ əŬŰɎůŰŬůɖ əŬɘ ɜŬ 

ˊɟɞəɨɣɞɡɜ ɡˊŮɟɢŮɘɚɑůŮɘɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ űɟŬɔɛɎŰɤɜ Űɞɡ ɜɖůɘɞɨ, ɛŮ Űɖ ůɡɜɞɚɘəɐ 

ˊɚɖɟɧŰɖŰŬ ɜŬ űŰɎɜŮɘ ůɢŮŭɧɜ ůŰɞ 100% (ɇ.ȷ.Ɉ., 2023). 

 

2.2.8. Ɇɢɏŭɘɞ ɝɖɟŬůɑŬɠ 

ȼ ɝɖɟŬůɑŬ ŬˊɞŰŮɚŮɑ ɛŮŰŮɤɟɞɚɞɔɘəɧ űŬɘɜɧɛŮɜɞ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ ŬůɡɜɐɗɘůŰŬ ɢŬɛɖɚɎ ɨɣɖ 

ɓɟɞɢɧˊŰɤůɖɠ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ůɡɜɐɗŮɘɠ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ ŬɜɞɛɓɟɑŬ, ɖ 

ɞˊɞɑŬ ŮɑɜŬɘ ɛɧɜɘɛɞ əɚɘɛŬŰɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ, ɖ ɝɖɟŬůɑŬ ŮɑɜŬɘ ˊŬɟɞŭɘəɐ ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ 

ŭɘŬɟəɏůŮɘ ɛɐɜŮɠ ɐ əŬɘ ɢɟɧɜɘŬ. ɆŰɖɜ Ⱦɨˊɟɞ, ɚɧɔɤ Űɞɡ ɛŮůɞɔŮɘŬəɞɨ əɚɑɛŬŰɞɠ əŬɘ Űɖɠ Ůˊɞɢɘəɐɠ 

ŬɜɞɛɓɟɑŬɠ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ, ɖ Ŭɝɘɞɚɧɔɖůɐ Űɖɠ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖ ůɡɜɞɚɘəɐ 

ɓɟɞɢɧˊŰɤůɖ Űɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ ɐ Űɞɡ ɏŰɞɡɠ. ȼ Ůəŭɐɚɤůɖ ɝɖɟŬůɑŬɠ ɛˊɞɟŮɑ ɜŬ 

ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ɤɠ ˊɟɞɠ Űɞɜ ɢɟɧɜɞ əŬɘ Űɖɜ ɏɜŰŬůɖ, ŮˊɖɟŮɎɕɞɜŰŬɠ Űɧůɞ ŰŬ ŮˊɘűŬɜŮɘŬəɎ ɧůɞ 

əŬɘ ŰŬ ɡˊɧɔŮɘŬ ɡŭɎŰɘɜŬ ůɩɛŬŰŬ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ ɓɟɞɢɞˊŰɩůŮɘɠ ŬˊɞŰŮɚɞɨɜ Űɖɜ əɨɟɘŬ ˊɖɔɐ 

ŬɜŬɜɏɤůɖɠ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ, ɞɘ ŮˊɘˊŰɩůŮɘɠ ŮɑɜŬɘ ɎɛŮůŮɠ ůŰɖ ɔŮɤɟɔɑŬ, ůŰɖɜ ɨŭɟŮɡůɖ, ůŰɖɜ 

ɎɟŭŮɡůɖ əŬɘ ůŰɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ůɡůŰɖɛŬŰɘəɐ 

ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ɝɖɟŬůɑŬɠ, ɛŮŰŮɤɟɞɚɞɔɘəɐɠ əŬɘ 

ɡŭɟɞɚɞɔɘəɐɠ, ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ əɚɑɛŬəŮɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮəŰɘɛɎŰŬɘ ɏɔəŬɘɟŬ ɖ 

ŭɘɎɟəŮɘɎ Űɖɠ əŬɘ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ŰŬ əŬŰɎɚɚɖɚŬ ŭɘŬɢŮɘɟɘůŰɘəɎ ɛɏŰɟŬ. 

ȼ ŬɜɎɔəɖ ɔɘŬ ɞɟɔŬɜɤɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɝɖɟŬůɑŬɠ ůŰɖɜ Ⱦɨˊɟɞ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɏɜŰɞɜɖ, əŬɗɩɠ 

ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ŮˊɖɟŮɎɕɞɡɜ Űɞ ˊŮɟɘɓɎɚɚɞɜ, Űɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖɜ ɞɘəɞɜɞɛɑŬ. ɇɞ Ɇɢɏŭɘɞ 

ȹɘŬɢŮɑɟɘůɖɠ ɂɖɟŬůɑŬɠ ůŰɞɢŮɨŮɘ ůŰɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ɛɏůɤ ŭŮɘəŰɩɜ ˊɞɡ 

ŬˊɞŰɡˊɩɜɞɡɜ Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɛɏůɤ ɢɟɞɜɞůŮɘɟɩɜ ɓɟɞɢɧˊŰɤůɖɠ əŬɘ Ŭˊɞɟɟɞɐɠ. 

Ƀɘ ŭŮɑəŰŮɠ ŬɡŰɞɑ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ɏɔəŬɘɟɖ ŭɘɎɔɜɤůɖ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɖɠ 

ɝɖɟŬůɑŬɠ, əŬɗɩɠ əŬɘ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ ˊɟɞŭɘŬɔŮɔɟŬɛɛɏɜɤɜ ŭɟɎůŮɤɜ ɔɘŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ 

ŮˊɘˊŰɩůŮɤɜ. ɇɞ Ɇɢɏŭɘɞ əŬɚɨˊŰŮɘ əɟɑůɘɛŬ ɕɖŰɐɛŬŰŬ, ɧˊɤɠ ɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɟŬɔɛɎŰɤɜ, ɖ 

Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ŬűŬɚɎŰɤůɖɠ əŬɘ ɞ ŮɛˊɚɞɡŰɘůɛɧɠ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ, ŬˊɞŰŮɚɩɜŰŬɠ 

ŬɜŬˊɧůˊŬůŰɞ ɛɏɟɞɠ Űɖɠ Ůɗɜɘəɐɠ ɈŭŬŰɘəɐɠ ɄɞɚɘŰɘəɐɠ. 
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Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ Ɇɢɏŭɘɞ əŬɗɞɟɑɕŮɘ ɛɖɢŬɜɘůɛɞɨɠ əŬɘ ˊɟŬəŰɘəɏɠ ˊɞɡ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ 

ŬɜɎɚɞɔŬ ɛŮ Űɘɠ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ ɝɖɟŬůɑŬɠ. Ƀɘ Űɘɛɏɠ ŬɡŰɏɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ ůɡɔəŮəɟɘɛɏɜŬ ɛɏŰɟŬ 

ˊɞɡ Ŭűɞɟɞɨɜ Űɧůɞ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɟŬɔɛɎŰɤɜ ɧůɞ əŬɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ŮɜŬɚɚŬəŰɘəɩɜ ˊɖɔɩɜ 

ɜŮɟɞɨ, ɧˊɤɠ ɖ ŬűŬɚɎŰɤůɖ. ȺɘŭɘəɧŰŮɟŬ, ˊɟɞɓɚɏˊɞɜŰŬɘ ɧɟɘŬ ˊɚɖɟɧŰɖŰŬɠ ůŰŬ űɟɎɔɛŬŰŬ ˊɞɡ 

ůɖɛŬŰɞŭɞŰɞɨɜ Űɖɜ ŮűŬɟɛɞɔɐ ˊŮɟɘɞɟɘůɛɩɜ ůŰɖɜ ɎɟŭŮɡůɖ ɐ Űɖɜ ɏɜŬɟɝɖ ŮɛˊɚɞɡŰɘůɛɞɨ 

ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ, əŬɗɩɠ əŬɘ əŬɜɧɜŮɠ ɔɘŬ Űɖɜ ɏɜŬɟɝɖ ɐ Űɖ ŭɘŬəɞˊɐ Űɖɠ ˊŬɟŬɔɤɔɐɠ 

ŬűŬɚŬŰɤɛɏɜɞɡ ɜŮɟɞɨ. ɄŬɟɎɚɚɖɚŬ, ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ Ůɘŭɘəɏɠ ˊɟɧɜɞɘŮɠ ɔɘŬ əɟɑůɘɛŮɠ ɡˊɞŭɞɛɏɠ, 

ɧˊɤɠ Űɞ űɟɎɔɛŬ ȷɟɛɑɜɞɡ əŬɘ ɖ ŭɘɞɢɏŰŮɡůɖ ɜŮɟɞɨ ˊɟɞɠ Űɞ űɟɎɔɛŬ Ⱦɞɨɟɖ, ɛŮ ɓɎůɖ Űɖ ůŰɎɗɛɖ 

əŬɘ Űɖɜ ŮˊɞɢɘəɧŰɖŰŬ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŮɝŬůűŬɚɑɕŮɘ ŮɡŮɚɘɝɑŬ əŬɘ ɎɛŮůɖ ŬɜŰɑŭɟŬůɖ ůŰɘɠ 

ŮəɎůŰɞŰŮ ɡŭɟɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ, Ůɜɩ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɞɘ ˊŬɟŮɛɓɎůŮɘɠ ŮűŬɟɛɧɕɞɜŰŬɘ ɛŮ Űɟɧˊɞ 

ˊɞɡ ɘůɞɟɟɞˊŮɑ Űɘɠ ŬɜɎɔəŮɠ ɨŭɟŮɡůɖɠ, ɎɟŭŮɡůɖɠ əŬɘ ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȰŰůɘ, Űɞ 

Ɇɢɏŭɘɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɞɚɞəɚɖɟɤɛɏɜɞ ŮˊɘɢŮɘɟɖůɘŬəɧ ŮɟɔŬɚŮɑɞ, ˊɚɐɟɤɠ ŮɜŰŬɔɛɏɜɞ ůŰɞ ŮɡɟɨŰŮɟɞ 

ˊɚŬɑůɘɞ Űɖɠ ɈŭŬŰɘəɐɠ ɄɞɚɘŰɘəɐɠ Űɖɠ ɢɩɟŬɠ (ɇ.ȷ.Ɉ., 2010). 
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3. ȾŬŰŬɔŮɔɟŬɛɛɏɜŬ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ  

3.1. ɄɚɖɛɛɡɟɘəɎ űŬɘɜɧɛŮɜŬ 

ɆŰɞ ˊŬɟɧɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɡŰɞɨůɘŬ ŬˊɞůˊɎůɛŬŰŬ Ŭˊɧ çȰəɗŮůɖ ˊɟɞəŬŰŬɟəŰɘəɐɠ 

Ŭɝɘɞɚɧɔɖůɖɠ əɘɜŭɨɜɤɜ ˊɚɖɛɛɨɟŬɠ əŬɘ ˊɟɞůŭɘɞɟɘůɛɞɨ ˊŮɟɘɞɢɩɜ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ɡˊɎɟɢɞɡɜ ɐ 

ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝɞɡɜ ůɞɓŬɟɞɑ ŭɡɜɖŰɘəɞɑ əɑɜŭɡɜɞɘ ˊɚɖɛɛɨɟŬɠ, 2020è əŬɘ çɇŮɚɘəɐ ɏəɗŮůɖ 

ˊɟɞəŬŰŬɟəŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ əɘɜŭɨɜɤɜ ˊɚɖɛɛɨɟŬɠ, 2011è. 

ȾŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ 2011-2018 əŬŰŬɔɟɎűɖəŬɜ 120 ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ. ũɘŬ əɎɗŮ ɔŮɔɞɜɧɠ ɏɢŮɘ 

ŭɞɗŮɑ ɏɜŬɠ ɝŮɢɤɟɘůŰɧɠ əɤŭɘəɧɠ ˊɚɖɛɛɨɟŬɠ (Flood Event Code) ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞ ɏŰɞɠ 

əŬɘ ŬɨɝɞɜŰŬ Ŭɟɘɗɛɧ ɔŮɔɞɜɧŰɞɠ, ɖ ɖɛŮɟɞɛɖɜɑŬ Űɞɡ ůɡɛɓɎɜŰɞɠ, Űɞ ɧɜɞɛŬ əŬɘ ɞ əɤŭɘəɧɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ ˊɞɡ ŮˊɖɟŮɎůŰɖəŮ (Flood Location Code), Űɞ ɧɜɞɛŬ Űɞɡ ˊɞŰŬɛɞɨ, ɕɖɛɘɏɠ (Űɨˊɞɠ əŬɘ 

Ŭɟɘɗɛɧɠ ɗɡɛɎŰɤɜ) əŬɘ ɎɚɚŬ ůɢɧɚɘŬ (ɧˊɤɠ ɧɜɞɛŬ ˊŮɟɘɞɢɐɠ ɐ ŭɟɧɛɞɡ, Űɞ ɛɐəɞɠ ŰɛɐɛŬŰɞɠ 

ˊɞŰŬɛɞɨ ɐ ɔɏűɡɟŬ ˊɞɡ ˊɚɖɛɛɨɟɘůŮ), ɖ ˊɖɔɐ ˊɚɖɟɞűɧɟɖůɖɠ, ɖ ŭɘɎɟəŮɘŬ, Űɞ ɨɣɞɠ əŬɘ ɖ ɏɜŰŬůɖ 

Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ, ɖ ˊɘɗŬɜɧŰɖŰŬ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ (ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ). 

ȼ ůɞɓŬɟɧŰɖŰŬ ˊɚɖɛɛɨɟŬɠ ŮəŰɘɛɎŰŬɘ ɤɠ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ ŭŮɘəŰɩɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɞ 

ɔɘɜɧɛŮɜɞ Űɖɠ ŮˊɑˊŰɤůɖɠ Ů (ɢŬɛɖɚɐ = 1, ɛɏŰɟɘŬ = 2, əŬɘ ɡɣɖɚɐ = 3) ɛŮ Űɞɜ ůɡɜŰŮɚŮůŰɐ 

ɓŬɟɨŰɖŰŬɠ ɓ Űɞɡ ŮɝŮŰŬɕɧɛŮɜɞɡ ɗɏɛŬŰɞɠ (ŪɨɛŬŰŬ = 5, ɈɔŮɑŬ ȷɜɗɟɩˊɘɜɖ = 4, ɃɘəɞɜɞɛɑŬ = 3, 

ɀɜɖɛŮɑŬ - ɄɞɚɘŰɘůŰɘəɎ = 2 əŬɘ ɄŮɟɘɓɎɚɚɞɜ - ɅɨˊŬɜůɖ = 1).  

ɆɞɓŬɟɧŰɖŰŬ ɄɚɖɛɛɨɟŬɠ = (Ū(ɓŮ) + Ɉ(ɓŮ) + Ƀ(ɓŮ) + ɀ(ɓŮ) + Ʉ(ɓŮ))  

ȼ çɆɞɓŬɟɧŰɖŰŬ ɄɚɖɛɛɨɟŬɠè əɟɑɜŮŰŬɘ ɤɠ çˊɞɚɨ ɉŬɛɖɚɐè ɔɘŬ ɎɗɟɞɘůɛŬ ɛŮ ŭŮɑəŰɖ Ŭˊɧ 1-9, 

çɉŬɛɖɚɐè ɔɘŬ 10-18, çɀɏŰɟɘŬè ɔɘŬ 19-27, çɈɣɖɚɐè ɔɘŬ 28-36 əŬɘ çˊɞɚɨ Ɉɣɖɚɐè ɔɘŬ ŭŮɑəŰɖ 

ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 36. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɗŬɜɎŰɤɜ Ŭˊɧ ˊɚɖɛɛɨɟŬ ŰɧŰŮ ɖ ŮˊɑˊŰɤůɖ (Ů) ůŰɞɜ ŭŮɑəŰɖ 

Ū (ɗɨɛŬŰŬ) ɓŬɗɛɞɚɞɔŮɑŰŬɘ ɤɠ çɡɣɖɚɐè (3).  

ʃʾ˄ʰˁʰˌ оπмΥ ʅˎ ˄ˍʶ˂ʶˋˍʷˌ ̡ʰˊˏˍʹˍʰˌ h˅ʽˇ˂ˈʴʹˋʹˌ ̀ˎ˄ˍʶ˂ʶˋˍ˗˄ ̄˂ʹ˃˃ˎˊ˗˄ όʃʹʴʺΥ ʆɮʇύ 

 
 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ůɞɓŬɟɧŰɖŰŬɠ Űɤɜ 120 ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɘəɩɜ ɔŮɔɞɜɧŰɤɜ 

ɏɢɞɡɜ ɤɠ Ůɝɐɠ: 
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ɇɞ 52% ɐ 62 Űɤɜ əŬŰŬɔɟŬɛɛɏɜɤɜ ˊɚɖɛɛɡɟɩɜ ɏɢɞɡɜ ŬɝɘɞɚɞɔɖɗŮɑ ɤɠ çɄɞɚɨ ɉŬɛɖɚɐɠè 

ůɞɓŬɟɧŰɖŰŬɠ ɛŮ ŮˊɘˊŰɩůŮɘɠ əɡɟɑɤɠ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ. ɄɞůɞůŰɧ 37% ɐ 45 ɔŮɔɞɜɧŰŬ ɏɢɞɡɜ 

ŬɝɘɞɚɞɔɖɗŮɑ ɤɠ çɉŬɛɖɚɐɠè ůɞɓŬɟɧŰɖŰŬɠ ɛŮ ŮˊɘˊŰɩůŮɘɠ əɡɟɑɤɠ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ əŬɘ 

ŮɚŬűɟɎɠ ŮˊɑˊŰɤůɖɠ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ ï ɟɨˊŬɜůɖ. ɄɞůɞůŰɧ 9,3% ɐ 11 ɔŮɔɞɜɧŰŬ ɏɢɞɡɜ 

ŬɝɘɞɚɞɔɖɗŮɑ çɀɏŰɟɘŬɠè ůɞɓŬɟɧŰɖŰŬɠ ɛŮ Ŭɡɝɖɛɏɜɖ ŮˊɑˊŰɤůɖ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ əŬɘ 

ɞɘəɞɜɞɛɑŬ əŬɘ ůŰɖɜ ɨˊŬɟɝɖ əɡɟɑɤɠ ɗɡɛɎŰɤɜ ˊɞɡ ŮɔəɚɤɓɑůŰɖəŬɜ ůŮ ɞɢɐɛŬŰŬ. ɀɧɚɘɠ Űɞ 1,7% 

ɐ 2 ɔŮɔɞɜɧŰŬ ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůɗŮɑ ɤɠ çɡɣɖɚɐɠè ůɞɓŬɟɧŰɖŰŬɠ əɡɟɑɤɠ ɚɧɔɤ Űɖɠ ɛɏɔɘůŰɖɠ 

ŮˊɑˊŰɤůɖɠ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ əŬɘ ɞɘəɞɜɞɛɑŬ, Űɖɠ ɨˊŬɟɝɖɠ ɗɡɛɎŰɤɜ ŬɚɚɎ əŬɘ ŮˊɘˊŰɩůŮɤɜ 

ůŮ ɛɜɖɛŮɑŬ əŬɘ ˊŮɟɘɓɎɚɚɞɜ. ȾŬɜɏɜŬ ɔŮɔɞɜɧɠ ŭŮɜ ɏɢŮɘ ɢŬɟŬəŰɖɟɘůɗŮɑ ɤɠ çɄɞɚɨ Ɉɣɖɚɐɠè 

ůɞɓŬɟɧŰɖŰŬɠ ɔɘŬŰɑ ŮɡŰɡɢɩɠ ŭŮɜ ɡˊɐɟɢŬɜ ɗɎɜŬŰɞɘ ɞɨŰŮ əŬɘ ˊɞɚɨ ůɞɓŬɟɏɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ŮˊɘˊŰɩůŮɘɠ.  

ȳůɞɜ ŬűɞɟɎ ŰŬ 13 ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ ɛɏŰɟɘŬɠ əŬɘ ɡɣɖɚɐɠ ůɞɓŬɟɧŰɖŰŬɠ, ɖ ˊɚŮɘɞɣɖűɑŬ Űɤɜ 

ˊɚɖɛɛɡɟɩɜ ɛŮ ůɖɛŬɜŰɘəɏɠ ůɡɜɏˊŮɘŮɠ Ŭűɞɟɞɨɜ ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ ɡŭŬŰɞɟŮɛɎŰɤɜ ɐ 

ůɡɜŭɡŬůɛɧ Űɞɡɠ ɛŮ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ, Ŭɛɘɔɩɠ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ (10/13) əŬɘ ɞɘ ɡˊɧɚɞɘˊŮɠ 

Ŭűɞɟɞɨɜ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ ɧɛɓɟɘɤɜ. ȼ ɛŮɔɎɚɖ ˊɚŮɘɞɣɖűɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɘɠ ŮˊŬɟɢɑŮɠ 

ȿŮɡəɤůɑŬɠ əŬɘ ȿɎɟɜŬəŬɠ (11/13) Ůɜɩ ɞ ɛɖɢŬɜɘůɛɧɠ ˊɚɖɛɛɨɟŬɠ ɐŰŬɜ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ 

űɡůɘəɐ ɡˊŮɟɢŮɑɚɘůɖ (natural exceedance). ɆŮ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ɖ űɡůɘəɐ ɡˊŮɟɢŮɑɚɘůɖ 

ůɡɜŭɡɎůŰɖəŮ ɛŮ ˊŬɟŮɛˊɧŭɘůɖ Űɖɠ ɟɞɐɠ Ŭˊɧ űŮɟŰɎ ɡɚɘəɎ (blockage). ȷˊɧ Űɘɠ 10 ůɖɛŬɜŰɘəɏɠ 

ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ ɡŭŬŰɞɟŮɛɎŰɤɜ ůŰɘɠ 4 ˊŮɟɘˊŰɩůŮɘɠ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɐŰŬɜ 

əɎŰɤ Ŭˊɧ ŰŬ 10 kmĮ Űɞ ɞˊɞɑɞ ɐŰŬɜ Űɞ əŬŰɩŰŬŰɞ ɧɟɘɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ŮɜŰɞˊɘůɛɧ Űɤɜ 

ˊŮɟɘɞɢɩɜ ȹɆȾɄ əŬŰɎ Űɖ ŭɘŮɝŬɔɤɔɐ Űɞɡ 1ɞɡ əɨəɚɞɡ ŮűŬɟɛɞɔɐɠ Űɖɠ ɜɞɛɞɗŮůɑŬɠ. ɇɟŮɘɠ Ŭˊɧ Űɘɠ 

ŰɏůůŮɟɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŬűɞɟɞɨůŬɜ ɡŭŬŰɧɟŮɛŬ ɛŮ ɛɏɔŮɗɞɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ 6 kmĮ əŬɘ 1 

ˊŮɟɑˊɞɡ 9 kmĮ.  
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ʋʱˊˍʹˌ оπмΥ ʃ˂ʹ˃˃ˏˊʶˌ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˎ˄ʷˉʶʽʶˌ όˁˈˁˁʽ˄ˇύ ˉˇˎ ˋˎ˄ʷʲʹˋʰ˄ ˍʹ ˉʶˊʾˇʵˇ нлммπнлму όʃʹʴʺΥ ʆɼʋΣ ʆɮʇύ 

 

ɆɢŮŰɘəɎ əŬɘ ɛŮ ɧɚŬ ŰŬ 120 ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ ˊɞɡ ůɡɜɏɓɖůŬɜ Űɖɜ ˊŮɟɑɞŭɞ 2011-2018. ȷˊɧ 

Űɖɜ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞ Űɨˊɞɠ Űɤɜ ˊɚɖɛɛɡɟɩɜ ˊɞɡ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ 

əŬŰŬɜɏɛŮŰŬɘ ɤɠ Ŭəɞɚɞɨɗɤɠ:  

Ŭ) ɄɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ / ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ (flash floods) (54% Űɤɜ ɘůŰɞɟɘəɩɜ 

ˊɚɖɛɛɡɟɩɜ) ˊɞɡ ɏɢɞɡɜ ɤɠ əɨɟɘɞɡɠ ˊŬɟɎɔɞɜŰŮɠ Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɞ ɓɎɗɞɠ ɜŮɟɞɨ Ŭűɞɨ ɞ 

ɢɟɧɜɞɠ ˊŬɟŬɛɞɜɐɠ Űɖɠ ˊɚɖɛɛɨɟŬɠ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɧɠ. ɆŮ ŬɡŰɐ Űɖɜ əŬŰɖɔɞɟɑŬ ɛˊɞɟɞɨɜ ɜŬ 

ŮɜŰŬɢɗɞɨɜ əŬɘ ɞɘ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ɡˊŮɟɢŮɑɚɘůɖ ˊɞŰŬɛɩɜ.  

ɓ) ȼ əŬŰɎəɚɘůɖ ɢŬɛɖɚɩɜ ˊŮɟɘɞɢɩɜ, Ŭˊɧ çŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠè ɧɛɓɟɘɤɜ ɡŭɎŰɤɜ (pluvial 

flooding) (38% Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɘůŰɞɟɘəɩɜ ŬɜŬűɞɟɩɜ) ɧˊɞɡ əɟɑůɘɛɞɘ ˊŬɟɎɔɞɜŰŮɠ ŮɑɜŬɘ Űɞ 

ɓɎɗɞɠ Űɞɡ ɜŮɟɞɨ əŬɘ ɞ ɢɟɧɜɞɠ ˊŬɟŬɛɞɜɐɠ.  

ɇɞ ɡˊɧɚɞɘˊɞ 8 % Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ ɔŮɔɞɜɧŰɤɜ ŬűɞɟɞɨůŮ ůɡɜŭɡŬůɛɧ Űɤɜ ŭɨɞ ˊɘɞ ˊɎɜɤ Űɨˊɤɜ 

ˊɚɖɛɛɡɟɩɜ ůɡɜɏˊŮɘŬ ɧŰɘ 10 Ŭˊɧ ŰŬ əŬŰŬɔŮɔɟŬɛɛɏɜŬ ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ ŬűɞɟɞɨůŬɜ ŮɑŰŮ 

ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ɡŭŬŰɞɟɏɛŬŰŬ ŮɑŰŮ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ. ȷɡŰɧ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ əŬɘ 

ŮɛˊŮɘɟɘəɎ əŬɘ Űɖɠ 1ɖɠ ɄȹȾɄ ɧŰɘ ɞɘ ůɖɛŬɜŰɘəɞɑ Űɨˊɞɘ ˊɚɖɛɛɡɟɩɜ ɔɘŬ Űɖɜ Ⱦɨˊɟɞ ŮɑɜŬɘ ɞɘ 

ŬɘűɜɑŭɘŮɠ əŬɘ ɞɘ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ.  

ɇŬ ˊɘɞ ˊɎɜɤ ůɡɜɎŭɞɡɜ ɛŮ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɞɘ ˊɚɖɛɛɨɟŮɠ ůŰɞɜ əɡˊɟɘŬəɧ ɢɩɟɞ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ 

ůɡɜɐɗɤɠ ɤɠ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ (flash floods) ɚɧɔɤ Űɞɡ ɛɘəɟɞɨ ɛŮɔɏɗɞɡɠ Űɤɜ 

ɚŮəŬɜɩɜ Ŭˊɞɟɟɞɐɠ, Űɖɠ ŬˊɧŰɞɛɖɠ əɚɑůɖɠ Űɞɡ ŮŭɎűɞɡɠ, Űɖɠ ɢŬɛɖɚɐɠ ɓɚɎůŰɖůɖɠ, Űɖɠ ɛŮɔɎɚɖɠ 

ɏɜŰŬůɖɠ ɓɟɞɢɧˊŰɤůɖɠ, əŬɘ Űɞɡ ɛɘəɟɞɨ ɢɟɧɜɞɡ ůɡɔəɏɜŰɟɤůɖɠ, ˊɞɡ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ 

ˊɟɞəŬɚɏůɞɡɜ ɛŮɔŬɚɨŰŮɟɖɠ ɏɜŰŬůɖɠ ɎɛŮůɖ ɕɖɛɘɎ ůŮ ůɨɔəɟɘůɖ ɛŮ Ɏɚɚɞɡɠ Űɨˊɞɡɠ ˊɚɖɛɛɨɟŬɠ 

(ˊ.ɢ. ˊɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ).  



ол 
  

Ƀɘ ŬɡɝɖɛɏɜŮɠ ŮˊɘˊŰɩůŮɘɠ Ŭˊɧ Űɘɠ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ ɞűŮɑɚɞɜŰŬɘ ůŰɘɠ ɡɣɖɚɏɠ 

ŰŬɢɨŰɖŰŮɠ ɟɞɐɠ əŬɘ Űɖɜ ˊɟɧəɚɖůɖ ůɖɛŬɜŰɘəɐɠ ůŰŮɟŮɞɛŮŰŬűɞɟɎɠ, Űɖɜ ŬˊɧŰɞɛɖ Ɏɜɞŭɞ Űɖɠ 

ˊɚɖɛɛɡɟɘəɐɠ ůŰɎɗɛɖɠ əŬɘ, ŰŬ ɛɘəɟɎ ɢɟɞɜɘəɎ ˊŮɟɘɗɩɟɘŬ ŬɜŰɑŭɟŬůɖɠ Űɧůɞ ůŮ ŬŰɞɛɘəɧ ɧůɞ əŬɘ 

ůŮ ŮˊɑˊŮŭɞ ˊɞɚɘŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ. ũŮɔɞɜɧɠ ˊɞɡ ɗŬ ɧŰɘ ɞɘ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ 

ůɡɛɓŬɑɜɞɡɜ ůŮ ɛɘəɟɏɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ ɛŮ ŭɘŬˊŮɟŬŰɎ Ůɑŭɖ ŮŭɎűɞɡɠ.  

ɆŰɘɠ ŬɜŬűɞɟɏɠ ůŰɞɜ ɖɛŮɟɐůɘɞ Űɨˊɞ, ˊɏɟŬɜ Űɞɡ Űɨˊɞɡ ˊɚɖɛɛɨɟŬɠ, ůɖɛŬůɑŬ ŭɑŭŮŰŬɘ ůŰɘɠ 

ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɓŬůɘəɎ ɚɧɔɤ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɔɖɠ, Űɖɠ ɘŭɘɧŰɖŰŬɠ ůŰɘɠ ˊɚɖɛɛɡɟɘəɏɠ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ əŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟŮɠ. Ƀɘ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ˊɚɖɛɛɡɟɩɜ ůŮ 

ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰŬɗŮɟɎ ůŮ ůɡɔəɟɘŰɘəɎ ɓŬɗɛɧ ŬəɟɑɓŮɘŬɠ ɔɘŬŰɑ ŮˊɖɟŮɎɕɞɡɜ 

ɞɘəɞɜɞɛɘəɎ əŬɘ ŰŬɚŬɘˊɤɟɞɨɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ŮɑŰŮ Űɖɜ əɡəɚɞűɞɟɑŬ ŮɑŰŮ Űɘɠ ůɡɜɐɗŮɘŮɠ 

ŮɟɔŬůɑŬɠ Űɤɜ ˊɞɚɘŰɩɜ.  

ɇŬ ŬůŰɘəɎ əɏɜŰɟŬ ȿɎɟɜŬəŬɠ, ȿŮɛŮůɞɨ əŬɘ ȿŮɡəɤůɑŬɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɡɣɖɚɧ ŭŮɑəŰɖ 

ŭɘŬəɘɜŭɨɜŮɡůɖɠ ˊɚɖɛɛɡɟɩɜ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ˊɞůɞůŰɘŬɑŬ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ Ŭɟɘɗɛɧ. ȷɟɢŮɑɞ 

ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ ɛŮ Űɘɠ ˊɘɞ əɎŰɤ ůŬɜ ɛŮɟɘəɏɠ Ŭˊɧ Űɘɠ ˊɘɞ ɓŬůɘəɏɠ ŬɘŰɑŮɠ 

ˊɚɖɛɛɡɟɞɔɏɜŮůɖɠ:  

¶ ɖ ůɡɜŮɢɐ ŭɧɛɖůɖ əŬɘ ŭɟŬůŰɘəɧɠ ˊŮɟɘɞɟɘůɛɧɠ Űɤɜ ɢɩɟɤɜ ˊɟŬůɑɜɞɡ,  

¶ ůűɟɎɔɘůɖ ɛŮ ŭɘŬˊŮɟŬŰɎ ɡɚɘəɎ ɛŮɔɎɚɞɡ ˊɞůɞůŰɞɨ Űɞ ŮŭɎűɞɡɠ,  

¶ əŬŰŬˊɎŰɖůɖ ˊɞɚɚɩɜ ɟŮɛɎŰɤɜ Űɖɠ űɡůɘəɐɠ ɚŮəɎɜɖɠ ɛŮ Űɖɜ əŬŰŬůəŮɡɐ ůŰɖ ɗɏůɖ Űɞɡɠ 

ɞŭɘəɩɜ Ŭɝɧɜɤɜ ɐ Ɏɚɚɤɜ əŬŰŬůəŮɡɩɜ,  

¶ ɛɖ ɘəŬɜɞˊɞɘɖɛɏɜɖ ůɡɜɞɚɘəɐ ůŰɟŬŰɖɔɘəɐ ůŰɞɜ ůɢŮŭɘŬůɛɧ/əŬŰŬůəŮɡɐ Űɤɜ ŭɘəŰɨɤɜ 

ɧɛɓɟɘɤɜ ɐ Ŭəɧɛɖ əŬɘ Űɖ ůɡɛˊɚɐɟɤůɖ Űɤɜ ůɢŮŰɘəɩɜ ɏɟɔɤɜ əŬɘ  

¶ ɛ́ ŬɕɩɛŬŰŬ ɟŮɛɎŰɤɜ əŬɘ ůɢŬɟɩɜ Ůɘůɧŭɞɡ ůŮ ɞɢŮŰɞɨɠ.  

ɆŮ ɛɘŬ ŭŮŭɞɛɏɜɖ ɓɟɞɢɧˊŰɤůɖ ɞɘ ɕɖɛɘɏɠ ˊɞɡ ɗŬ ˊɟɞəɚɖɗɞɨɜ ɚɧɔɤ ˊɚɖɛɛɨɟŬɠ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ 

ŰɏůůŮɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ: Ŭ) Űɖɜ ˊŬɟɞɡůɑŬ ŬɜŰɘˊɚɖɛɛɡɟɘəɩɜ ɏɟɔɤɜ, ɓ) Űɖɜ Ŭɚɚɞɑɤůɖ Űɞɡ 

űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɧɔəɞɡ əŬɘ Űɖ 

ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ Ŭˊɞɟɟɞɐɠ Űɤɜ ɜŮɟɩɜ, ɔ) Űɖɜ ɏɜŰŬůɖ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŮ 

ˊŮɟɘɞɢɏɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ˊŮŭɑŬ ˊɚɖɛɛɨɟŬɠ ɛŮ əɎˊɞɘŬ ˊɘɗŬɜɧŰɖŰŬ (ŭɖɚŬŭɐ Űɖɜ 

ɏəɗŮůɖ/exposure ůŮ ˊɚɖɛɛɨɟŬ), əŬɘ ŭ) Űɖ ŰɟɤŰɧŰɖŰŬ (ŭɖɚŬŭɐ ˊɧůɞ ŮɡˊŬɗɐ ŮɑɜŬɘ ŰŬ 

ŮəŰŮɗŮɘɛɏɜŬ ˊŮɟɘɞɡůɘŬəɎ ůŰɞɘɢŮɑŬ ůŮ ɕɖɛɘɎ Ŭˊɧ ˊɚɖɛɛɨɟŬ).  

ɆŰɞɡɠ ɢŮɘɛɎɟɟɞɡɠ əŬɘ ůŰŬ ɟɏɛŬŰŬ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɘɔɛɘŬɑŮɠ /ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ (flash floods) 

ˊɞɡ ˊɟɞəŬɚɞɨɜ ůŮ ˊɞɚɨ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. Ƀɘ ˊɚɖɛɛɨɟŮɠ ŬɡŰɏɠ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ 

ɟŬɔŭŬɑŮɠ əŬɘ ůɡɜɐɗɤɠ ˊɟɞəŬɚɞɨɜ ŮəŰŮŰŬɛɏɜŮɠ əŬŰŬůŰɟɞűɏɠ ŮɝŬɘŰɑŬɠ Űɖɠ ɏɜŰɞɜɖɠ ɟɞɐɠ əŬɘ Űɖɠ 

ůŰŮɟŮɞɛŮŰŬűɞɟɎɠ. Ƀɘ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ Ŭɜɐəɞɡɜ ůŰɞɜ ɝŬűɜɘəɧ Űɨˊɞ ˊɚɖɛɛɨɟŬɠ 

ˊɞɡ ɧŰŬɜ ůɖɛŮɘɩɜɞɜŰŬɘ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ɜŮɟɞɨ ˊɟɞəŬɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ ɓɟɞɢɧˊŰɤůɖ. ɆŰɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŬɡŰɏɠ, Űɞ ɜŮɟɧ əɘɜŮɑŰŬɘ ɔɟɐɔɞɟŬ əŬɘ Űɞ ɨɣɞɠ Űɞɡ ɛˊɞɟŮɑ ɜŬ ŬɡɝɖɗŮɑ ˊɞɚɨ ɛɏůŬ ůŮ 

ɚɑɔŬ ɚŮˊŰɎ. Ƀɘ ˊɚɖɛɛɨɟŮɠ ŬɡŰɏɠ ůɡɜɐɗɤɠ ůɡɛɓŬɑɜɞɡɜ ɢɤɟɑɠ əŬɛɑŬ ˊɟɞŮɘŭɞˊɞɑɖůɖ əŬɘ ɔɘô ŬɡŰɧ 

Űɞ ɚɧɔɞ ŮɑɜŬɘ ˊɞɚɨ ŮˊɘəɑɜŭɡɜŮɠ. ȼ ɝŬűɜɘəɐ əŬɘ ɛŮ ŮɚɎɢɘůŰɖ ˊɟɞŮɘŭɞˊɞɑɖůɖ ŮɛűɎɜɘůɐ Űɞɡɠ Űɘɠ 

əŬɗɘůŰɎ ɘŭɘŬɑŰŮɟŬ ŮˊɘəɑɜŭɡɜŮɠ ɔɘŬ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ.  

ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɚɖɛɛɡɟɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ɗɨɛŬŰŬ ŬɡŰɧ ůɡɜɐɗɤɠ ɞűŮɑɚŮŰŬɘ 

ůŰɖɜ ɝŬűɜɘəɐ ŮɛűɎɜɘůɖ Űɖɠ ˊɚɖɛɛɨɟŬɠ, ůŮ ɎɔɜɞɘŬ Űɤɜ ɗɡɛɎŰɤɜ ɔɘŬ Űɞɜ əɑɜŭɡɜɞ əŬɘ ůŮ 



ом 
  

ŬˊŮɟɘůəŮɣɑŬ ɐ ŮˊɑŭŮɘɝɖ ˊŬɟɎɚɞɔɞɡ ɗɎɟɟɞɡɠ Ŭˊɧ ɛɏɟɞɡɠ Űɞɡɠ ɔɘŬ ŭɘɏɚŮɡůɖ ɟŮɛɎŰɤɜ ůŮ ɩɟŬ 

Ŭɘɢɛɐɠ Űɖɠ ɟɞɐɠ. ȼ ɛɖ ŮˊŬɟəɐɠ ˊɚɖɟɞűɧɟɖůɖ əŬɘ ɖ ŬˊɞɡůɑŬ Űɖɠ ɨˊŬɟɝɖɠ ůɖɛŬɜŰɘəɩɜ 

ˊɚɖɛɛɡɟɘəɩɜ ɔŮɔɞɜɧŰɤɜ ŮˊŬɡɝɎɜŮɘ Űɞɡɠ əɘɜŭɨɜɞɡɠ. ȳɚɞɘ ɞɘ əŬŰŬɔŮɔɟŬɛɛɏɜɞɘ ɗɎɜŬŰɞɘ ˊɞɡ 

ůɡɜɏɓɖůŬɜ ůŰɖɜ Ⱦɨˊɟɞ ɞűŮɑɚɞɜŰŬɘ ůŮ ŬɘűɜɑŭɘŮɠ ˊɚɖɛɛɨɟŮɠ ɡŭŬŰɞɟŮɛɎŰɤɜ.  

ȳůɞɜ ŬűɞɟɎ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ ˊɚɖɛɛɡɟɩɜ ůŰɞɜ ɢɟɧɜɞ ɖ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ, ɧˊɤɠ ɐŰŬɜ 

ŬɜŬɛŮɜɧɛŮɜɞ, ɏɚŬɓŬɜ ɢɩɟŬ Űɞɜ ɢŮɘɛɩɜŬ (50%) əŬɘ Űɞ űɗɘɜɧˊɤɟɞ (31%). ɋůŰɧůɞ ɖ 

ˊɘɗŬɜɧŰɖŰŬ ŬəɟŬɑɤɜ ˊɚɖɛɛɡɟɩɜ əŬŰɎ Űɖɜ ɝɖɟɐ ˊŮɟɑɞŭɞ Űɞɡ əŬɚɞəŬɘɟɘɞɨ ŭŮɜ ŮɑɜŬɘ ŬɛŮɚɖŰɏŬ 

(9%).  

ȳůɞɜ ŬűɞɟɎ Űɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ˊɚɖɛɛɡɟɩɜ ɞɘ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ ɏɚŬɓŬɜ ɢɩɟŬ ůŰɖɜ 

ŮˊŬɟɢɑŬ ȿŮɡəɤůɑŬɠ (48%) əŬɘ ȿɎɟɜŬəŬɠ (23%) ɞɘ ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ Űɘɠ ŮˊŬɟɢɑŮɠ ɛŮ Űɖ 

ɛɘəɟɧŰŮɟɖ əɚɑůɖ ŮŭɎűɞɡɠ.  

ȳůɞɜ ŬűɞɟɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ əŬŰŬɘɔɑŭŬɠ ˊɞɡ ˊɟɞəɎɚŮůŮ Űɖɜ ˊɚɖɛɛɨɟŬ ɏɢɞɡɛŮ ůɖɛŬɜŰɘəɧ 

ˊɞůɞůŰɧ Űɧůɞ ɛŮɔɎɚɖɠ ŭɘɎɟəŮɘŬɠ 24 ɤɟɩɜ (27%) ɧůɞ əŬɘ ɛɘəɟɐɠ ŭɘɎɟəŮɘŬɠ 1 ɩɟŬɠ (23%) Ůɜɩ 

ŰŬ ɡˊɧɚɞɘˊŬ ˊɞůɞůŰɎ Ŭűɞɟɞɨɜ ŭɘɎɟəŮɘŬ əŬŰŬɘɔɑŭŬɠ ɛŮŰŬɝɨ 2-6 ɤɟɩɜ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ Űɤɜ 

ɚŮəŬɜɩɜ Ŭˊɞɟɟɞɐɠ Űɖɠ Ⱦɨˊɟɞɡ ŮɑɜŬɘ ŬɜɎɚɞɔŮɠ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, Űɖɜ 

əɚɑůɖ Űɞɡ ŮŭɎűɞɡɠ ˊɞɡ ˊɟɞəŬɚŮɑ ɛɘəɟɞɨɠ ɢɟɧɜɞɡɠ ůɡɔəɏɜŰɟɤůɖɠ əŬɘ ůɡɜŮˊɩɠ ˊɚɖɛɛɨɟŮɠ 

ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ. ɇɏɚɞɠ, ɧůɞɜ ŬűɞɟɎ Űɖ ůɡɢɜɧŰɖŰŬ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ (ˊŮɟɑɞŭɞɠ 

ŮˊŬɜŬűɞɟɎɠ), ɖ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ˊɚɖɛɛɡɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ 5 ɐ 10 ŮŰɩɜ Űɞ 16% ŮɑɢŬɜ ˊŮɟɑɞŭɞ 

ŮˊŬɜŬűɞɟɎɠ 20 ŮŰɩɜ, 50 ɢɟɧɜɘŬ 8% Ůɜɩ 6% Űɤɜ ɔŮɔɞɜɧŰɤɜ ɐŰŬɜ ˊɞɚɨ ŬəɟŬɑŬ ɛŮ ˊŮɟɑɞŭɞ 

ŮˊŬɜŬűɞɟɎɠ 500 ɢɟɧɜɘŬ (ɇ.ȷ.Ɉ., 2020). 

ʃʾ˄ʰˁʰˌ оπрΥ ʅˍʰˍʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ нлммπнлму όʃʹʴʺΥ ʆɮʇύ 

 
 



он 
  

 
ɱˊʱ˒ʹ˃ʰ оπмΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ˃ʺ˄ʰ όʃʹʴʺΥ ʆɮʇύ 

 

 
ɱˊʱ˒ʹ˃ʰ оπнΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ʶˉˇ˔ʺ όʃʹʴʺΥ ʆɮʇύ 

 

 
ɱˊʱ˒ʹ˃ʰ оπоΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ʶˉʰˊ˔ʾʰ όʃʹʴʺΥ ʆɮʇύ 

 



оо 
  

 
ɱˊʱ˒ʹ˃ʰ оπпΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ʶʾʵˇˌ ˉ˂ʹ˃˃ˏˊʰˌ όʃʹʴʺΥ ʆɮʇύ 

 

 
ɱˊʱ˒ʹ˃ʰ оπрΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ʵʽʱˊˁʶʽʰ ˁʰˍʰʽʴʾʵʰˌ ˋʶ ˗ˊʶˌ όʃʹʴʺΥ ʆɮʇύ 

 



оп 
  

 
ɱˊʱ˒ʹ˃ʰ оπсΥ ɼʰˍʰ˄ˇ˃ʺ ˉ˂ʹ˃˃ˎˊʽˁ˗˄ ʴʶʴˇ˄ˈˍ˖˄ ˉʶˊʽˈʵˇˎ нлммπнлму ʰ˄ʱ ˉʶˊʾˇʵˇ ʶˉʰ˄ʰ˒ˇˊʱˌ ˋʶ ˔ˊˈ˄ʽʰ όʃʹʴʺΥ ʆɮʇύ 

 

ɇɞ ɘůŰɞɟɘəɧ ŬɟɢŮɑɞ ŬɜŬűɏɟŮŰŬɘ ůŮ 468 ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ ˊɞɡ əŬɚɨˊŰɞɡɜ Űɖɜ ˊŮɟɑɞŭɞ Ŭˊɧ 

Űɞ 1859 ɛɏɢɟɘ Űɞ 2011, ɧˊɤɠ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ ŮɑŰŮ Ŭˊɧ Űɞˊɘəɏɠ ŮűɖɛŮɟɑŭŮɠ, ɐ Ŭˊɧ ŰŬ ɇɛɐɛŬŰŬ 

ɀŮŰŮɤɟɞɚɞɔɑŬɠ, ȷɜŬˊŰɨɝŮɤɠ ɈŭɎŰɤɜ əŬɘ, ɄɡɟɞůɓŮůŰɘəɐɠ Űɖɠ Ⱦɨˊɟɞɡ, əŬɗɩɠ əŬɘ Ŭˊɧ ɎɚɚŬ 

əŮɑɛŮɜŬ (ŭɘŬŰɟɘɓɏɠ/ɏɟŮɡɜŮɠ).  

ũɘŬ əɎɗŮ ɔŮɔɞɜɧɠ ɏɢŮɘ ŭɞɗŮɑ ɏɜŬɠ ɝŮɢɤɟɘůŰɧɠ əɤŭɘəɧɠ Ŭɟɘɗɛɧɠ (Flood Event Code) ŭɖɚŬŭɐ 

ɏŰɞɠ əŬɘ Ŭɨɝɤɜ Ŭɟɘɗɛɧɠ ɔŮɔɞɜɧŰɞɠ), ɖ ɖɛŮɟɞɛɖɜɑŬ Űɞɡ ůɡɛɓɎɜŰɞɠ, Űɞ ɧɜɞɛŬ ˊŮɟɘɞɢɐɠ ˊɞɡ 

ŮˊɖɟŮɎůŰɖəŮ (Flood Location Code), Űɞ ɧɜɞɛŬ Űɞɡ ˊɞŰŬɛɞɨ, ɕɖɛɘɏɠ (Űɨˊɞɠ əŬɘ Ŭɟɘɗɛɧɠ 

ɗɡɛɎŰɤɜ) əŬɘ ɎɚɚŬ ůɢɧɚɘŬ (ɧˊɤɠ ˊŮɟɘɞɢɐ ɐ ɛɐəɞɠ ŰɛɐɛŬŰɞɠ ˊɞŰŬɛɞɨ ˊɞɡ ˊɚɖɛɛɨɟɘůŮ), ɖ ˊɖɔɐ 

ˊɚɖɟɞűɧɟɖůɖɠ, əŬɘ, Ŭɝɘɞɚɧɔɖůɖ Űɖɠ çůɞɓŬɟɧŰɖŰŬɠ Űɖɠ ˊɚɖɛɛɨɟŬɠè. ȼ ŭɘɎɟəŮɘŬ əŬɘ ɖ 

ˊɘɗŬɜɧŰɖŰŬ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ ɔŮɔɞɜɧŰɞɠ (ˊŮɟɑɞŭɞɠ ŮˊŬɜŬűɞɟɎɠ) ŭŮɜ ˊɟɞůűɏɟŮŰŬɘ Ŭˊɧ Űɘɠ 

ŭɘŬɗɏůɘɛŮɠ ˊɖɔɏɠ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ.  

ȼ ɓŬɗɛɞɚɞɔɑŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ůɞɓŬɟɧŰɖŰŬɠ Űɤɜ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ ɏɔɘɜŮ ɤɠ Ůɝɐɠ: ȷˊɧ 

1-9 Ʉɞɚɨ ɉŬɛɖɚɐ, 10-18 ɉŬɛɖɚɐ, 19-27 ɀɏŰɟɘŬ, 28-36 Ɉɣɖɚɐ, 37-45 Ʉɞɚɨ Ɉɣɖɚɐ.  

ȷˊɧ ŰŬ 468 ˊɚɖɛɛɡɟɘəɎ ɔŮɔɞɜɧŰŬ ŰŬ 195 (42%) ɏɢɞɡɜ ŬɝɘɞɚɞɔɖɗŮɑ ɤɠ Ʉɞɚɨ ɉŬɛɖɚɐɠ 

ɆɞɓŬɟɧŰɖŰŬɠ ɛŮ ŮˊɘˊŰɩůŮɘɠ əɡɟɑɤɠ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ, ŰŬ 146 (31%) ɉŬɛɖɚɐɠ 

ɆɞɓŬɟɧŰɖŰŬɠ ɛŮ ŮˊɘˊŰɩůŮɘɠ əɡɟɑɤɠ ɞɘəɞɜɞɛɘəɐɠ űɨůŮɤɠ əŬɘ ŮɚŬűɟɎɠ ŮˊɑˊŰɤůɖɠ ůŰɖɜ 

Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ ï ɟɨˊŬɜůɖ, ŰŬ 103 (22%) ɀɏŰɟɘŬɠ ɆɞɓŬɟɧŰɖŰŬɠ ɛŮ Ŭɡɝɖɛɏɜɖ ŮˊɑˊŰɤůɖ ůŰɖɜ 

Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ əŬɘ ɞɘəɞɜɞɛɑŬ əŬɘ ŮɜŭŮɑɝŮɘɠ ŮˊɑˊŰɤůɖɠ ůŮ ˊɞɚɘŰɘůŰɘəɎ ɛɜɖɛŮɑŬ əŬɘ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ, ŰŬ 22 (4,5%) Ɉɣɖɚɐɠ ɆɞɓŬɟɧŰɖŰŬɠ əɡɟɑɤɠ ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ ɗɡɛɎŰɤɜ ŬɚɚɎ əŬɘ 

ŮˊɘˊŰɩůŮɤɜ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ, əŬɘ Űɏɚɞɠ ŰŬ 2 (0,5%) Ʉɞɚɨ Ɉɣɖɚɐɠ ɆɞɓŬɟɧŰɖŰŬɠ ɚɧɔɤ 

Űɖɠ ˊɟɧəɚɖůɖɠ ɗŬɜɎŰɤɜ əŬɘ ˊɞɚɨ ůɞɓŬɟɩɜ ɞɘəɞɜɞɛɘəɩɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊɘˊŰɩůŮɤɜ əŬɘ 

ŮˊɘˊŰɩůŮɤɜ ůŰɖɜ Ŭɜɗɟɩˊɘɜɖ ɡɔŮɑŬ.  

ȼ ˊŬɟɎɗŮůɖ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ ɧˊɤɠ ɏɢɞɡɜ ŬɜŬűŮɟɗŮɑ ůŰɞɜ ɇɨˊɞ əŬɘ Ŭɚɚɞɨ ŭŮɜ ˊɟɞůűɏɟŮɘ 

ŬɟəŮŰɐ ˊɚɖɟɞűɧɟɖůɖ ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮɝŬɔɤɔɐ ŮəŰɘɛɐůŮɤɜ ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ ɛŮɔɏɗɖ 

Űɤɜ əŬɘ ˊɞɡ ɜŬ ŮˊɘŰɟɏˊŮɘ ůŰŬŰɘůŰɘəɐ ˊɟɧɔɜɤůɖ ɛŮɚɚɞɜŰɘəɩɜ ˊɚɖɛɛɡɟɩɜ.  



ор 
  

ɆɡůŰɖɛŬŰɘəɐ ɛŮɚɏŰɖ ůŰɖɜ Ⱦɨˊɟɞ ɔɘŬ ˊɞɚɨ ŬəɟŬɑŮɠ ˊɚɖɛɛɨɟŮɠ ɛŮ ŮˊŬɜŬűɞɟɎ ˊɏɟŬɜ Űɤɜ 500 

ɢɟɧɜɤɜ, ɏɢŮɘ ɔɑɜŮɘ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ɛŮɔɎɚɤɜ ɏɟɔɤɜ ɡŭŬŰɞűɟŬəŰɩɜ. 

ɇɞ ŬɟɢŮɑɞ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ ˊɞɡ ɏɢŮɘ ŭɘŬɛɞɟűɤɗŮɑ ɓŬůɘəɎ Ŭˊɧ ɏɟŮɡɜŬ Űɤɜ ŬɟɢŮɑɤɜ Űɤɜ 

ŮűɖɛŮɟɑŭɤɜ Ŭˊɧ Űɞ 1859, Ŭɜ əŬɘ ůŬɜ ˊɟɩŰɞ ɓɐɛŬ ŮɑɜŬɘ ŬɟəŮŰɎ ɢɟɐůɘɛɞ, ɏɢŮɘ ˊŮɟɘɞɟɘůɛɏɜɖ 

ɢɟɖůɘɛɧŰɖŰŬ ůŰɖɜ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ ɛŮɔɏɗɖ (ˊɞůɧŰɖŰŬ ï ɏɜŰŬůɖ 

ɓɟɞɢɧˊŰɤůɖɠ, ɧɔəɞɠ ˊɚɖɛɛɨɟŬɠ, ůɡɢɜɧŰɖŰŬ-ŮˊŬɜŬűɞɟɎ), Ůűɧůɞɜ ŭŮɜ ŭɑŭɞɜŰŬɘ ůŰɞɘɢŮɑŬ 

ˊɞůɞŰɐŰɤɜ, ɢɟɧɜɞɡ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Űɖɠ ˊɚɖɛɛɨɟŬɠ, ŭɘɎɟəŮɘŬɠ ə.ɚˊ.  

ɆɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 2 Űɖɠ ɃŭɖɔɑŬɠ 2007/60/ȺȾ çˊɚɖɛɛɨɟŬè ŮɑɜŬɘ ɖ ˊɟɞůɤɟɘɜɐ əɎɚɡɣɖ Ŭˊɧ 

ɜŮɟɧ ŮŭɎűɞɡɠ Űɞ ɞˊɞɑɞ ɡˊɧ űɡůɘɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ŭŮɜ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɜŮɟɧ. ȷɡŰɧ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ˊɞŰɎɛɘŬ, ɞɟŮɘɜɞɨɠ ɢŮɘɛɎɟɟɞɡɠ, ŮˊɘűŬɜŮɘŬəɐ ɟɞɐ ˊɟɞɠ Űɖ 

ɀŮůɧɔŮɘɞ əŬɘ ́ ɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖ ɗɎɚŬůůŬ ůŮ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ, ŭɨɜŬŰŬɘ ŭŮ ɜŬ ŮɝŬɘɟŮɑ 

ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ůɡůŰɐɛŬŰŬ ŬˊɞɢɏŰŮɡůɖɠ. 

ȷɜɎɚɞɔŬ ɛŮ Űɖɜ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ Űɤɜ ɜŮɟɩɜ, ɞɘ ˊɚɖɛɛɨɟŮɠ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬəɟɘɗɞɨɜ ůŮ 

ˊŬɟɎəŰɘŮɠ (coastal floods), ˊɞŰɎɛɘŮɠ (fluvial floods) Ŭˊɧ Űɖ ŭɘɧɔəɤůɖ ˊɞŰŬɛɩɜ, ŰŬɢŮɑŬɠ 

Ŭˊɧəɟɘůɖɠ (flash floods), əŬŰɎəɚɘůɖ ŬɜɡˊŮɟɎůˊɘůŰɖɠ Ŭˊɧ ɓɟɞɢɐ (pluvial flood) ůŮ ŮˊɑˊŮŭŮɠ 

ˊŮɟɘɞɢɏɠ ɐ ůŮ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ (ŬůŰɘəɐ ˊɚɖɛɛɨɟŬ) Ŭˊɧ ŬɜŮˊɎɟəŮɘŬ ŬˊɞɢŮŰŮɡŰɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ əŬɘ, Ŭˊɧ Ŭɜɨɣɤůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ɡˊɧɔŮɘɞɡ ɡŭɟɞűɧɟɞɡ (groundwater flood). 

ȷˊɧ Űɞ ŬɟɢŮɑɞ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ ˊɟɞəɨˊŰŮɘ ɧŰɘ ɔɘŬ Űɖɜ Ⱦɨˊɟɞ ˊŬɟɎəŰɘŮɠ ˊɚɖɛɛɨɟŮɠ əŬɘ 

ˊɚɖɛɛɨɟŮɠ Ŭˊɧ ɡˊɧɔŮɘɞ ɜŮɟɧ ŭŮɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ. Ƀ ɛɘəɟɧɠ Ŭɟɘɗɛɧɠ ɛŮɔɎɚɤɜ ˊɞŰŬɛɩɜ əŬɘ ɖ 

ˊŬɟɞɡůɑŬ űɟŬɔɛɎŰɤɜ ɛŮ ŬˊɞɗɖəŮɡŰɘəɧŰɖŰŬ ɡˊŮɟŭɘˊɚɎůɘŬ Űɖɠ ŮŰɐůɘŬɠ ɟɞɐɠ əŬɗɘůŰɎ Űɘɠ 

ˊɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ ɚɘɔɧŰŮɟɞ ůɖɛŬɜŰɘəɏɠ Ůɜɩ ɚɧɔɤ ŰɞˊɞɔɟŬűɑŬɠ əŬɘ Űɞɡ ůɢŮŰɘəɎ ɛɘəɟɞɨ 

ɛŮɔɏɗɞɡɠ ɚŮəŬɜɩɜ Ŭˊɞɟɟɞɐɠ ɞɘ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ Ŭˊɧəɟɘůɖɠ ŮɑɜŬɘ ůɡɜɐɗŮɘɠ əŬɘ ɘŭɘŬɑŰŮɟŬ 

ůɖɛŬɜŰɘəɏɠ. Ƀɘ ŬůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ əŬɘ ˊɚɖɛɛɨɟŮɠ əŬŰɎəɚɘůɖɠ ŮɑɜŬɘ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɏɠ ɧˊɤɠ 

ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ əŬɘ Ŭˊɧ Űɞ ŬɟɢŮɑɞ ɘůŰɞɟɘəɩɜ ˊɚɖɛɛɡɟɩɜ əɡɟɑɤɠ ɚɧɔɤ Űɤɜ əɞɘɜɤɜɘəɩɜ 

ŮˊɘˊŰɩůŮɤɜ ˊɞɡ Ůˊɘűɏɟɞɡɜ ůŰɞ ŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŬɚɚɎ əŬɘ ɚɧɔɤ Űɞɡ ɓŬɗɛɞɨ ˊɟɞɧŭɞɡ ůŰɖɜ 

əŬŰŬůəŮɡɐ ŭɘəŰɨɤɜ ŬˊɞɢɏŰŮɡůɖɠ ɧɛɓɟɘɤɜ ˊɞɡ ůŮ ŬɟəŮŰɏɠ ˊŮɟɘɞɢɏɠ ɓɟɑůəŮŰŬɘ ůŮ Ůɝɏɚɘɝɖ. 

ɆŰɞ ɘůŰɞɟɘəɧ ŬɟɢŮɑɞ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ Űɤɜ ˊɚɖɛɛɡɟɩɜ ŬɜŬűɏɟŮŰŬɘ ůŮ ˊɚɖɛɛɨɟŮɠ ŰŬɢŮɑŬɠ 

Ŭˊɧəɟɘůɖɠ ɚɧɔɤ Űɞɡ ɛŮɔɏɗɞɡɠ ɚŮəŬɜɩɜ Ŭˊɞɟɟɞɐɠ, Űɖɠ ŬˊɧŰɞɛɖɠ əɚɑůɖɠ Űɞɡ ŮŭɎűɞɡɠ, Űɖɠ 

ɢŬɛɖɚɐɠ ɓɚɎůŰɖůɖɠ, Űɖɠ ɛŮɔɎɚɖɠ ɏɜŰŬůɖɠ ɓɟɞɢɧˊŰɤůɖɠ, əŬɘ Űɞɡ ɛɘəɟɞɨ ɢɟɧɜɞɡ 

ůɡɔəɏɜŰɟɤůɖɠ, ˊɞɡ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ɛŮɔŬɚɨŰŮɟɖɠ ɏɜŰŬůɖɠ ɎɛŮůɖ ɕɖɛɘɎ ůŮ 

ůɨɔəɟɘůɖ ɛŮ Ɏɚɚɞɡɠ Űɨˊɞɡɠ ˊɚɖɛɛɨɟŬɠ (ˊ.ɢ. ˊɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ). Ⱥˊɑůɖɠ ůɖɛŬɜŰɘəɧɠ 

Ŭɟɘɗɛɧɠ ŮɑɜŬɘ ŬɡŰɧɠ Űɤɜ ŬůŰɘəɩɜ ˊɚɖɛɛɡɟɩɜ əŬɘ ˊɚɖɛɛɡɟɩɜ əŬŰɎəɚɘůɖɠ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ŭɑŭŮŰŬɘ 

ɘŭɘŬɑŰŮɟɖ ŬɜŬűɞɟɎ ůŰɞɜ ɖɛŮɟɐůɘɞ Űɨˊɞ ɚɧɔɤ Űɤɜ ŮˊɘˊŰɩůŮɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɓŬůɘəɎ ɚɧɔɤ 

Űɞɡ Ůɑŭɞɡɠ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɔɖɠ ɘŭɘŬɑŰŮɟŬ ůŰɘɠ ŭɞɛɖɛɏɜŮɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɞɘ ŮˊɘˊŰɩůŮɘɠ 

ŮɑɜŬɘ əɞɘɜɤɜɘəɏɠ əŬɘ ɞɘəɞɜɞɛɘəɏɠ. Ƀɘ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ˊɚɖɛɛɡɟɩɜ ůŰɘɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ 

ŬɜŬűɏɟɞɜŰŬɘ ůŰŬɗŮɟɎ ůŮ ůɡɔəɟɘŰɘəɎ ɓŬɗɛɧ ŬəɟɑɓŮɘŬɠ ɔɘŬŰɑ ŮˊɖɟŮɎɕɞɡɜ ɞɘəɞɜɞɛɘəɎ əŬɘ 

ŰŬɚŬɘˊɤɟɞɨɜ ůŮ ɛŮɔŬɚɨŰŮɟɞ ɓŬɗɛɧ ŮɑŰŮ Űɖɜ əɡəɚɞűɞɟɑŬ ɐ Űɘɠ ůɡɜɐɗŮɘŮɠ ŮɟɔŬůɑŬɠ Űɤɜ 

ˊɞɚɘŰɩɜ. 

ɆŮ ɛɘŬ ŭŮŭɞɛɏɜɖ ɓɟɞɢɧˊŰɤůɖ ɞɘ ɕɖɛɘɏɠ ˊɞɡ ɗŬ ˊɟɞəɚɖɗɞɨɜ ɚɧɔɤ ˊɚɖɛɛɨɟŬɠ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ 

ŰɏůůŮɟŮɘɠ ˊŬɟɎɔɞɜŰŮɠ:  



ос 
  

Ŭ) Űɖɜ ˊŬɟɞɡůɑŬ ŬɜŰɘˊɚɖɛɛɡɟɘəɩɜ ɏɟɔɤɜ,  

ɓ) Űɖɜ Ŭɚɚɞɑɤůɖ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɨɝɖůɖ Űɞɡ 

ˊɚɖɛɛɡɟɘəɞɨ ɧɔəɞɡ əŬɘ Űɖ ɛŮɑɤůɖ Űɞɡ ɢɟɧɜɞɡ Ŭˊɞɟɟɞɐɠ Űɤɜ ɜŮɟɩɜ,  

ɔ) Űɖɜ ɏɜŰŬůɖ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ˊŮŭɑŬ ˊɚɖɛɛɨɟŬɠ 

ɛŮ əɎˊɞɘŬ ˊɘɗŬɜɧŰɖŰŬ (ŭɖɚŬŭɐ Űɖɜ ɏəɗŮůɖ/exposure ůŮ ˊɚɖɛɛɨɟŬ), əŬɘ  

ŭ) Űɖ ŰɟɤŰɧŰɖŰŬ (ŭɖɚŬŭɐ ˊɧůɞ ŮɡˊŬɗɐ ŮɑɜŬɘ ŰŬ ŮəŰŮɗŮɘɛɏɜŬ ˊŮɟɘɞɡůɘŬəɎ ůŰɞɘɢŮɑŬ ůŮ ɕɖɛɘɎ 

Ŭˊɧ ˊɚɖɛɛɨɟŬ).  

ɆŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɚɖɛɛɡɟɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ɗɨɛŬŰŬ ŬɡŰɧ ůɡɜɐɗɤɠ ɞűŮɑɚŮŰŬɘ 

ůŰɖɜ ɝŬűɜɘəɐ ŮɛűɎɜɘůɖ Űɞɡɠ, əŬɘ ůŮ ŬˊŮɟɘůəŮɣɑŬ ɐ ŮˊɑŭŮɘɝɖ ɘŭɘŬɑŰŮɟɞɡ ɗɎɟɟɞɡɠ ɔɘŬ ŭɘɏɚŮɡůɖ 

ɟŮɛɎŰɤɜ ůŮ ɩɟŬ Ŭɘɢɛɐɠ Űɖɠ ɟɞɐɠ. ȼ ɛɖ ŮˊŬɟəɐɠ ůɐɛŬɜůɖ əŬɘ ɖ ůˊŬɜɘɧŰɖŰŬ Űɖɠ ɨˊŬɟɝɖɠ 

ůɖɛŬɜŰɘəɩɜ ˊɚɖɛɛɡɟɘəɩɜ ɔŮɔɞɜɧŰɤɜ ŮˊŬɡɝɎɜŮɘ Űɞɡɠ əɘɜŭɨɜɞɡɠ. 

ɆŰɖɜ Ⱦɨˊɟɞ ɏɢɞɡɜ ˊŬɟŬŰɖɟɖɗŮɑ ŰŬ Ůɝɐɠ:  

¶ ɀɏůɖ Űɘɛɐ Űɖɠ ȺŰɐůɘŬɠ ȸɟɞɢɧˊŰɤůɖɠ Űɖɠ ˊŮɟɘɧŭɞɡ 1901-1930 ɐŰŬɜ 559 mm Ůɜɩ Űɖɠ 

ˊŮɟɘɧŭɞɡ 1971-2000 ɐŰŬɜ 463mm.  

¶ ȹɖɚŬŭɐ ɡˊɐɟɝŮ ɛŮɑɤůɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬŰɎ ˊŮɟɑˊɞɡ 100 mm ɐ 17% ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ ˊɟɩŰɖ ˊŮɟɑɞŭɞ.  

¶ ɆŬɜ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɛŮɑɤůɖɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ˊŬɟŬŰɖɟɐɗɖəŮ ɛŮɑɤůɖ Űɖɠ 

ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ əŬŰɎ 35%.  

¶ ɆŰɖɜ ŰŮɚŮɡŰŬɑŬ ŰɟɘŬəɞɜŰŬŮŰɑŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛŮɔŬɚɨŰŮɟŮɠ ŮɜŰɎůŮɘɠ ůŰɖɜ ɓɟɞɢɧˊŰɤůɖ 

ŬɚɚɎ ɚɘɔɧŰŮɟŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ.  

¶ ɄŬɟŬŰɖɟɐɗɖəŮ Ŭɨɝɖůɖ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɖɠ ŬəɟŬɑɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

ůŰɖɜ ŰŮɚŮɡŰŬɑŬ ŰɟɘŬəɞɜŰŬŮŰɑŬ (ɂɖɟŬůɑŮɠ, ɄɚɖɛɛɨɟŮɠ, ȾŬɨůɤɜŮɠ, ə.ɚˊ.).  

¶ ȼ ɛɏůɖ ŮŰɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 1901-1991 ˊŬɟɞɡůɘɎɕŮɘ Ŭɜɞŭɘəɐ ŰɎůɖ ɔɘŬ 

ɞɚɧəɚɖɟɖ Űɖɜ Ⱦɨˊɟɞ ɛŮ ůɡɜɞɚɘəɐ Ŭɨɝɖůɖ ůŰŬ ŮˊɑˊŮŭŬ Űɤɜ 1,6 ÁC əŬɘ 1,7ÁC ɔɘŬ Űɖ 

ȿŮɡəɤůɑŬ. ũɘŬ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ, ɖ ɓɟɞɢɧˊŰɤůɖ ˊŬɟɞɡůɘɎɕŮɘ ɛŮɑɤůɖ əŬŰɎ 170 mm. 

(ɇ.ȷ.Ɉ.,2011). 

3.2. ɄŮɟɑɞŭɞɘ ɝɖɟŬůɑŬɠ 

ɆŰɞ ˊŬɟɧɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɡŰɞɨůɘŬ ŬˊɞůˊɎůɛŬŰŬ Ŭˊɧ Űɖɜ çɈŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɐ ɛŮɚɏŰɖ ɔɘŬ 

Űɘɠ ɛŮŰŬɓɞɚɏɠ ůŰɖɜ əŬŰŬɔŮɔɟŬɛɛɏɜɖ ɓɟɞɢɧˊŰɤůɖ ˊɞɡ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ, 2001è ɧˊɞɡ əɨɟɘɞɠ 

ůŰɧɢɞɠ Űɖɠ ŬɜɎɚɡůɖɠ ůŰɖ ɛŮɚɏŰɖ ɐŰŬɜ ɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ ůŰɘɠ əŬŰŬɔŮɔɟŬɛɛɏɜŮɠ 

Űɘɛɏɠ ɓɟɞɢɧˊŰɤůɖɠ ůŰɖɜ Ⱦɨˊɟɞ əŬɘ ɖ ˊɘɗŬɜɐ ŮˊɑŭɟŬůɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ ŬɡŰɩɜ ůŰɖɜ 

ŮˊŬɜŬɝɘɞɚɧɔɖůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ Űɞɡ ɜɖůɘɞɨ, Űɖɜ çнʹ ɮ˄ʰʻʶ˗ˊʹˋʹ ˍˇˎ ʅ˔ʶʵʾˇˎ 

ɲʽʰ˔ʶʾˊʽˋʹˌ ˍʹˌ ʀʹˊʰˋʾʰˌΣ нлноη əŬɘ Űɖɜ çɆŰɟŬŰɖɔɘəɐ ɀŮɚɏŰɖ ɔɘŬ Űɖ ȹɘŬɢŮɑɟɘůɖ Űɤɜ ɈŭɎŰɤɜ 

əŬɘ Űɖɜ ȷɜŰɘɛŮŰɩˊɘůɖ Űɖɠ ȷɜɞɛɓɟɑŬɠ, 2019è.  

ȼ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 1916/17ï1999/00 

əŬŰŬŭŮɘəɜɨŮɘ ɧŰɘ ɞɘ ɢɟɞɜɞůŮɘɟɏɠ ɓɟɞɢɧˊŰɤůɖɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬˊɧŰɞɛɖ ɛŮŰŬɓɞɚɐ ɐ ɛŮŰŬŰɧˊɘůɖ 

ɔɨɟɤ ůŰɞ 1970 əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬəɟɘɗɞɨɜ ůŮ ŭɨɞ ŭɘŬəɟɘŰɏɠ ůŰŬŰɘəɏɠ ˊŮɟɘɧŭɞɡɠ. ȼ 

çˊŬɚŬɘɧŰŮɟɖ ˊŮɟɑɞŭɞɠè ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞ 1916/17 ɏɤɠ Űɞ 1969/70 əŬɘ ɖ çˊɟɧůűŬŰɖ ˊŮɟɑɞŭɞɠè 



от 
  

Ŭˊɧ Űɞ 1970/71 ɏɤɠ Űɞ 1999/00. Ƀ ɛɏůɞɠ ɧɟɞɠ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬŰɎ Űɖɜ ˊɟɧůűŬŰɖ ˊŮɟɑɞŭɞ 

ŮɑɜŬɘ ɢŬɛɖɚɧŰŮɟɞɠ Ŭˊɧ Űɞɜ ɛɏůɞ ɧɟɞ Űɖɠ ˊŬɚŬɘɧŰŮɟɖɠ ˊŮɟɘɧŭɞɡ. ȷˊɧ Űɞ 1916/17 ɏɤɠ Űɞ 

1969/70, ŰŬ ŬɟɢŮɑŬ ɓɟɞɢɧˊŰɤůɖɠ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ əɎˊɞɘŬ ŰɎůɖ. ȷˊɧ Űɞ 1970/71 ɏɤɠ Űɞ 

1999/00, ŰŬ ŭŮŭɞɛɏɜŬ ɡˊɞŭŮɘəɜɨɞɡɜ ŮɚŬűɟɎ ɛŮɑɤůɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ, ɤůŰɧůɞ ɖ ŰɎůɖ ŬɡŰɐ 

ŭŮɜ ŮɑɜŬɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŮŰɐůɘŮɠ ŭɘŬəɡɛɎɜůŮɘɠ. 

ȼ ɛŮŰŬɓɞɚɐ Űɞɡ ɛɏůɞɡ ɧɟɞɡ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ŮɑɜŬɘ ŮɜŰɞɜɧŰŮɟɖ ůŰɞɜ ŰɞɛɏŬ Űɤɜ Ƀɟɏɤɜ 

ɇɟɞɧŭɞɡɠ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ ˊŬɟɎəŰɘŮɠ əŬɘ ŮɜŭɞɢɩɟɘŮɠ ˊŮŭɘɜɏɠ ˊŮɟɘɞɢɏɠ. Ƀ ɛɏůɞɠ ŮŰɐůɘɞɠ 

ɨɣɞɠ ɓɟɞɢɐɠ Űɖɠ ˊɟɧůűŬŰɖɠ ˊŮɟɘɧŭɞɡ ŮɑɜŬɘ əŬŰɎ 100 mm ɐ ˊŮɟɘůůɧŰŮɟɞ ɢŬɛɖɚɧŰŮɟɞɠ Ŭˊɧ 

Űɞɜ ɛɏůɞ ɧɟɞ Űɖɠ ˊŬɚŬɘɧŰŮɟɖɠ ˊŮɟɘɧŭɞɡ ůɢŮŭɧɜ ůŮ əɎɗŮ ŰɞˊɞɗŮůɑŬ ɛŮ ɡɣɧɛŮŰɟɞ Ɏɜɤ Űɤɜ 500 

m. ȼ ɛŮɑɤůɖ ŬɡŰɐ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 15% əŬɘ 25% Űɞɡ ɛɏůɞɡ ŮŰɐůɘɞɡ ɨɣɞɡɠ ɓɟɞɢɐɠ Űɖɠ 

ˊŬɚŬɘɧŰŮɟɖɠ ˊŮɟɘɧŭɞɡ. ȼ ɛŮɑɤůɖ Űɖɠ ŮŰɐůɘŬɠ ɓɟɞɢɧˊŰɤůɖɠ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ ůŰɖ ɛŮɑɤůɖ Űɤɜ 

ɓɟɞɢɞˊŰɩůŮɤɜ əŬŰɎ Űɞɡɠ ɛɐɜŮɠ ȹŮəɏɛɓɟɘɞ əŬɘ ȽŬɜɞɡɎɟɘɞ ůŰɞ ɜɞŰɘɞŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɞɡ 

ɜɖůɘɞɨ, əŬɘ əŬŰɎ Űɞɡɠ ɛɐɜŮɠ ȹŮəɏɛɓɟɘɞ, ȽŬɜɞɡɎɟɘɞ əŬɘ ūŮɓɟɞɡɎɟɘɞ ůŮ ɧɚŮɠ Űɘɠ ɡˊɧɚɞɘˊŮɠ 

ˊŮɟɘɞɢɏɠ. 

 
ʋʱˊˍʹˌ оπнΥ ɲʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ˃ʷˋ˖˄ ˍʽ˃˗˄ ˍʹˌ ʶˍʺˋʽʰˌ ˁʰʽ ˃ʹ˄ʽʰʾʰˌ ʲˊˇ˔ˈˉˍ˖ˋʹˌ ʰ˄ʱ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ˉʶˊʽˇ˔ʺ ʴʽʰ ˍʹ˄ 
ʃʶˊʾˇʵˇ м ˁʰʽ ˍʹ˄ ʃʶˊʾˇʵˇ н ˋʶ ˔ʽ˂ʽˇˋˍʱ όʃʹʴʺΥ C!hύ 

 

ȼ ɓɟɞɢɧˊŰɤůɖ ɐŰŬɜ ůɖɛŬɜŰɘəɎ ɢŬɛɖɚɧŰŮɟɖ əŬŰɎ ŰŬ ŰŮɚŮɡŰŬɑŬ 30 ɏŰɖ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ 

ˊɟɞɖɔɞɨɛŮɜŮɠ ŭŮəŬŮŰɑŮɠ. ɆɡɜŮˊɩɠ, ɖ ŭɘŬɗɏůɘɛɖ ˊɞůɧŰɖŰŬ ɜŮɟɞɨ ůŰɞ ɜɖůɑ ŮɑɜŬɘ ˊɘɗŬɜɧ ɜŬ ŮɑɜŬɘ 

ɛɘəɟɧŰŮɟɖ Ŭˊɧ ɧ,Űɘ ŮɑɢŮ ŬɟɢɘəɎ ɗŮɤɟɖɗŮɑ ɤɠ ɓɎůɖ ɔɘŬ ɏɟɔŬ ŬɜɎˊŰɡɝɖɠ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ũɘŬ 

Űɖɜ ŮˊŬɜŬɝɘɞɚɧɔɖůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ Űɞɡ ɜɖůɘɞɨ ůɡɜɘůŰɎŰŬɘ ɖ ɢɟɐůɖ ɛɧɜɞ Űɤɜ 

ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ˊŮɟɘɧŭɞɡ 1970/71ï1999/00, ɖ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ɓɞɚɘəɎ 

ůŰɖ ɜɏŬ ȾŬɜɞɜɘəɐ ɄŮɟɑɞŭɞ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɀŮŰŮɤɟɞɚɞɔɘəɞɨ ɃɟɔŬɜɘůɛɞɨ (WMO Standard 

Normal). ȼ ɢɟɐůɖ ŬɡŰɐɠ Űɖɠ ˊŮɟɘɧŭɞɡ ɔɘŬ Űɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ɗŬ 
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ŬˊɞŭɩůŮɘ ɛɘŬ ŬəɟɘɓɏůŰŮɟɖ ŮɘəɧɜŬ Űɤɜ ůɖɛŮɟɘɜɩɜ ŭɘŬɗɏůɘɛɤɜ ɡŭŬŰɘəɩɜ ŬˊɞɗŮɛɎŰɤɜ (F.A.O., 

2001). 

ɆŰŬ ˊŬɟŬəɎŰɤ ɔɟŬűɐɛŬŰŬ ɞɘ ŭŮɑəŰŮɠ SPI 12 ɛɖɜɩɜ ɔɘŬ Űɘɠ ɡˊɧ ŮɝɏŰŬůɖ Ɉŭɟɞɚɞɔɘəɏɠ ɄŮɟɘɞɢɏɠ, 

ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ Űɤɜ ɡŭɟɞɚɞɔɘəɩɜ ŮŰɩɜ 1970-71 ɏɤɠ əŬɘ Űɞ ɏŰɞɠ 2021-2022, ɧˊɤɠ 

ˊŬɟŬŭɧɗɖəŬɜ Ŭˊɧ Űɞ ɇɛɐɛŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ. ɆŰŬ ŭɘŬɔɟɎɛɛŬŰŬ ˊɟɞůŰɏɗɖəŬɜ əŬɘ ŰŬ ɧɟɘŬ, 

ɓɎůŮɘ Űɤɜ ɞˊɞɑɤɜ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Űɞ ŮˊŮɘůɧŭɘɞ ɝɖɟŬůɑŬɠ ɤɠ ɛɏŰɟɘɞ, ůɖɛŬɜŰɘəɧ ɐ ŬəɟŬɑɞ. 
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ɋɠ ɢɟɧɜɞɠ ɏɜŬɟɝɖɠ ɛɘŬɠ ˊŮɟɘɧŭɞɡ ɝɖɟŬůɑŬɠ ůɨɛűɤɜŬ ɛŮ Űɞɜ ɞɟɘůɛɧ Űɞɡ ŭŮɑəŰɖ SPI ɞɟɑɕŮŰŬɘ 

ɞ ɢɟɧɜɞɠ əŬŰɎ Űɞɜ ɞˊɞɑɞ ɞ ŭŮɑəŰɖɠ ɏɔɘɜŮ ŬɟɜɖŰɘəɧɠ Ůűɧůɞɜ ůŰɖ ůɡɜɏɢŮɘŬ ɏűŰŬůŮ Űɖɜ Űɘɛɐ Űɞɡ 

-1 ŰɞɡɚɎɢɘůŰɞɜ, ɢɤɟɑɠ ŮɜŭɘɎɛŮůŬ ɜŬ ɚɎɓŮɘ ɗŮŰɘəɏɠ Űɘɛɏɠ. ɆŬɜ ɢɟɧɜɞɠ ɚɐɝɖɠ ɞɟɑɕŮŰŬɘ ɞ ɢɟɧɜɞɠ 

əŬŰɎ Űɞɜ ɞˊɞɑɞ ɞ ŭŮɑəŰɖɠ ɚŬɛɓɎɜŮɘ ɔɘŬ ˊɟɩŰɖ űɞɟɎ əŬɘ ˊɎɚɘ ɗŮŰɘəɐ Űɘɛɐ. ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɞɘ 

ˊŮɟɑɞŭɞɘ ɐˊɘŬɠ ɝɖɟŬůɑŬɠ (Űɘɛɐ ŭŮɑəŰɖ ɛŮŰŬɝɨ 0 əŬɘ -1) ɗŮɤɟɞɨɜŰŬɘ ɤɠ ɛɏɟɞɠ ˊŮɟɘůŰŬŰɘəɞɨ 

ɝɖɟŬůɑŬɠ ɛɧɜɞ əŬɘ ɛɧɜɞ Ŭɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŮɟɘůŰŬŰɘəɞɨ ɞ ŭŮɑəŰɖɠ ɚɎɓŮɘ Űɘɛɏɠ 

ɛɘəɟɧŰŮɟŮɠ Űɞɡ -1. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, ɞ ɢɟɧɜɞɠ ɐˊɘŬɠ ɝɖɟŬůɑŬɠ ˊɟɞůɛŮŰɟɎŰŬɘ ůŰɖ 

ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ əŬɘ ůŰɞ ůɡɜɞɚɘəɧ ɛɏɔŮɗɞɠ, ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ, Űɞɡ űŬɘɜɞɛɏɜɞɡ. 

ȺɎɜ ɖ ˊŮɟɑɞŭɞɠ ɚɐɝŮɘ ɢɤɟɑɠ ɞ ŭŮɑəŰɖɠ ɜŬ ɚɎɓŮɘ Űɘɛɐ ɛɘəɟɧŰŮɟɖ Űɞɡ -1, ŰɧŰŮ ŭŮɜ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ 

ůŬɜ ˊŮɟɘůŰŬŰɘəɧ ɝɖɟŬůɑŬɠ, ŬɚɚɎ Ŭˊɚɩɠ ůŬɜ ɛɑŬ ˊŮɟɑɞŭɞɠ ɝɖɟɧŰŮɟɖ Ŭˊɧ Űɖ ɛɏůɖ. ȼ űɡůɘəɐ 

ůɖɛŬůɑŬ Űɤɜ ˊŬɟŬˊɎɜɤ ŮɑɜŬɘ ɧŰɘ Ůɜɩ ɞɘ Ŭˊɚɩɠ ɝɖɟɧŰŮɟŮɠ Űɞɡ ɛɏůɞɡ ɧɟɞɡ ˊŮɟɑɞŭɞɘ ˊɟɞűŬɜɩɠ 

ŭŮɜ ŬˊɞŰŮɚɞɨɜ ˊŮɟɘůŰŬŰɘəɧ ɝɖɟŬůɑŬɠ, ɔɘŬ ɜŬ ŬɜŬůŰɟŬűɞɨɜ ɞɘ ŮˊɘˊŰɩůŮɘɠ Ůɜɧɠ ˊɟŬɔɛŬŰɘəɞɨ 

ˊŮɟɘůŰŬŰɘəɞɨ ɗŬ ˊɟɏˊŮɘ ɞɘ ůɡɜɗɐəŮɠ ɜŬ ɔɑɜɞɡɜ ɡɔɟɧŰŮɟŮɠ Űɞɡ ɛɏůɞɡ ɧɟɞɡ. ȳůɞ, ɚɞɘˊɧɜ, ɞ 

ŭŮɑəŰɖɠ ˊŬɟŬɛɏɜŮɘ ɛɘəɟɧŰŮɟɞɠ Űɞɡ 0 ůɡɜŮɢɑɕŮŰŬɘ ɖ ɝɖɟŬůɑŬ, ɛŮ ɏɜŰŬůɖ ůŮ əɎɗŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ 

ŭɑŭŮŰŬɘ Ŭˊɧ Űɞɜ ůɢŮŰɘəɧ ɄɑɜŬəŬ (ɄɑɜŬəŬɠ 5-2). ȷəɧɛɖ əŬɘ ɖ ˊŮɟɑɞŭɞɠ ɛŮ ɏɜŰŬůɖ çɐˊɘŬɠ 
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ɝɖɟŬůɑŬɠè ˊɟɞůɛŮŰɟɎŰŬɘ ůŰɞ ůɡɜɞɚɘəɧ ɛɏɔŮɗɞɠ Űɞɡ ˊŮɟɘůŰŬŰɘəɞɨ, Űɞ ɞˊɞɑɞ, ɧˊɤɠ ŮɝɖɔŮɑŰŬɘ 

ˊŬɟŬəɎŰɤ, ŭŮɜ ůɢŮŰɑɕŮŰŬɘ ɛɧɜɞ ɛŮ Űɖɜ ɏɜŰŬůɖ, ŬɚɚɎ əŬɘ ɛŮ Űɖ ŭɘɎɟəŮɘŬ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ůŰŬ ůɢɐɛŬŰŬ Űɤɜ ɡŭɟɞɚɞɔɘəɩɜ ˊŮɟɘɞɢɩɜ 1 əŬɘ 2 ŭɘŬəɟɑɜɞɜŰŬɘ ŭɨɞ ˊŮɟɘɧŭɞɡɠ 

ɝɖɟŬůɑŬɠ ɛŮ ɓɎůɖ Űɞ ŭŮɑəŰɖ 12 ɛɖɜɩɜ. ȼ ˊɟɩŰɖ ˊŮɟɑɞŭɞɠ ɝŮəɘɜɎ ɛŮŰɎ Űɞ ˊɟɩŰɞ Űɟɑɛɖɜɞ Űɞɡ 

ɡŭɟɞɚɞɔɘəɞɨ ɏŰɞɡɠ 1989 əŬɘ ɚɐɔŮɘ ɛŮŰɎ Űɞ ˊɟɩŰɞ Űɟɑɛɖɜɞ Űɞɡ 1991, Ůɜɩ űɗɎɜŮɘ Űɖɜ ɏɜŰŬůɖ 

ŮɝŬɘɟŮŰɘəɐɠ ɝɖɟŬůɑŬɠ ɛŮ Űɘɛɐ ŭŮɑəŰɖ əɎŰɤ Űɞɡ -2. ȼ ŭŮɨŰŮɟɖ ˊŮɟɑɞŭɞɠ ɝŮəɘɜɎ Űɞ ŰŮɚŮɡŰŬɑɞ 

Űɟɑɛɖɜɞ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ ɏŰɞɡɠ 1992 əŬɘ ɚɐɔŮɘ ɛɏůŬ ůŰɞ ˊɟɩŰɞ Űɟɑɛɖɜɞ Űɞɡ 1994, Ůɜɩ ɖ 

ɏɜŰŬůɐ Űɖɠ űɗɎɜŮɘ Űɞ ŮˊɑˊŮŭɞ Űɖɠ ůɞɓŬɟɐɠ ɝɖɟŬůɑŬɠ (-1 ɏɤɠ -1,99), ŬɚɚɎ ɧɢɘ Űɖɠ ŮɝŬɘɟŮŰɘəɐɠ 

ɝɖɟŬůɑŬɠ. 

ȹɖɚŬŭɐ Űɞ ɀɏɔŮɗɞɠ ɂɖɟŬůɑŬɠ ůɡɜŮəŰɘɛɎ ɧɢɘ ɛɧɜɞ Űɖɜ ɏɜŰŬůɖ Űɖɠ ɝɖɟŬůɑŬɠ (ŭɖɚŬŭɐ Űɞɜ 

ȹŮɑəŰɖ SPI) ŬɚɚɎ əŬɘ Űɖɜ Ůɛɛɞɜɐ Űɖɠ ɝɖɟŬůɑŬɠ ŭɖɚŬŭɐ Űɖ ɢɟɞɜɘəɐ Űɖɠ ŭɘɎɟəŮɘŬ, ɧˊɤɠ 

ŬɜɎɔɚɡűŬ űŬɑɜŮŰŬɘ ůŰɞ Ŭəɧɚɞɡɗɞ ůɢɐɛŬ ůŮ ůɢɏůɖ ɛŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɞɨɠ ůɡɜŭɡŬůɛɞɨɠ 

ɏɜŰŬůɖɠ əŬɘ ŭɘɎɟəŮɘŬɠ Űɖɠ ɝɖɟŬůɑŬɠ. 
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ɆŰŬ ˊŬɟŬəɎŰɤ ůɢɐɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŭɘŬɔɟɎɛɛŬŰŬ Űɤɜ ŮˊŮɘůɞŭɑɤɜ ɝɖɟŬůɑŬɠ 

əŬŰɖɔɞɟɘɞˊɞɘɖɛɏɜŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɛɏɔŮɗɧɠ Űɖɠ. ɆŮ əɎɗŮ ŭɘɎɔɟŬɛɛŬ ŰɑɗŮŰŬɘ əŬɘ ɖ ɔɟŬɛɛɐ Űɖɠ 

DM=30, ɖ ɞˊɞɑŬ Űɘɛɐ ŮɑɜŬɘ Űɞ ɧɟɘɞ ˊɞɡ Ŭɜ Űɞ ɡˊŮɟɓŮɑ Űɞ ŮˊŮɘůɧŭɘɞ ɝɖɟŬůɑŬɠ ŰɧŰŮ ɗŮɤɟŮɑŰŬɘ 

ɤɠ çˊŬɟŬŰŮŰŬɛɏɜɖ ɝɖɟŬůɑŬè. 
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ɆŰɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ˊŮɟɑɞŭɞɘ ˊŬɟŬŰŮŰŬɛɏɜɖɠ ɝɖɟŬůɑŬɠ ŬɜɎ Ɉŭɟɞɚɞɔɘəɐ 

ɄŮɟɘɞɢɐ əŬɘ ŰŬ ɡŭɟɞɚɞɔɘəɎ ɏŰɖ ˊɞɡ ŬɡŰɎ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖɜ ˊŬɟŬŰŮŰŬɛɏɜɖ ɝɖɟŬůɑŬ. 

ūŬɑɜŮŰŬɘ ɧŰɘ ɧɚɖ ɖ Ⱦɨˊɟɞɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɡɎɚɤŰɖ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɝɖɟŬůɑŬ ɛŮ 7 ɏŰɖ 

ˊŬɟŬŰŮŰŬɛɏɜɖɠ ɝɖɟŬůɑŬɠ əŬŰɎ ɛɏůɞ ɧɟɞ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, ɖ ˊŬɟŬŰŮŰŬɛɏɜɖ ɝɖɟŬůɑŬ ɓɎůŮɘ 

ɞɟɘůɛɞɨ, əŬŰŬɔɟɎűŮŰŬɘ ɛɧɜɞ Ŭɜ ɖ ɏɜŰŬůɖ (magnitude) ɝŮˊŮɟɎůŮɘ Űɖɜ Űɘɛɐ 30 əŬɘ Ŭɜ ɞ 

ŭŮɑəŰɖɠ SPI-12, ŭŮɜ ɚɎɓŮɘ ɗŮŰɘəɐ Űɘɛɐ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŭɘɎůŰɖɛŬ. ɋɠ ŬˊɞŰɏɚŮůɛŬ, ɓɎůŮɘ 

ŬɡŰɞɨ Űɞɡ ŭŮɑəŰɖ, ŭɨɜŬŰŬɘ ɜŬ ɡˊɞŮəŰɘɛɎŰŬɘ ɖ ɝɖɟŬůɑŬ, əŬɗɩɠ ɖˊɘɧŰŮɟŮɠ ɝɖɟɏɠ ˊŮɟɑɞŭɞɘ 

ŭŮɜ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɘɜ (ɇ.ȷ.Ɉ., 2023). 
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ɄŬɟɎ Űɖ ɛɏɢɟɘ ůɐɛŮɟŬ ůɖɛŬɜŰɘəɐ ɡŭŬŰɘəɐ ŬɜɎˊŰɡɝɖ əŬɘ Űɖɜ ŮɘůŬɔɤɔɐ əŬɘ ŮűŬɟɛɞɔɐ 

ůɡɔəɟɞŰɖɛɏɜɤɜ ɆŰɟŬŰɖɔɘəɩɜ ɆɢŮŭɑɤɜ, ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɞɘ əɚɘɛŬŰɘəɏɠ ŬɚɚŬɔɏɠ ŮɑɜŬɘ Űɧůɞ 

ɟŬɔŭŬɑŮɠ ˊɞɡ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Ɏɚɚɞɡɠ əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ əŬɗɘůŰɞɨɜ 

ŮˊɘɓŮɓɚɖɛɏɜɖ Űɖɜ ˊɟɞŭɟŬůŰɘəɐ ŬɜŬɗŮɩɟɖůɖ Űɤɜ ɆɢŮŭɑɤɜ ŬɡŰɩɜ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɘɠ 

ˊɟɞəɚɐůŮɘɠ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɞ ŰɞɛɏŬɠ Űɤɜ ɡŭɎŰɤɜ. ȺɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞ ˊɘɞ əɎŰɤ ůɢɐɛŬ 

Űɞ ɞˊɞɑɞ ˊŬɟɞɡůɘɎɕŮɘ Űɞɜ Űɡˊɞˊɞɘɖɛɏɜɞ ŭŮɑəŰɖ ɓɟɞɢɞˊŰɩůŮɤɜ, Standard Precipitation Index 

(SPI), ɞ ɞˊɞɑɞɠ ŮˊɘŰɟɏˊŮɘ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ůˊŬɜɘɧŰɖŰŬɠ ɛɘŬɠ ˊŮɟɘɧŭɞɡ ɝɖɟŬůɑŬɠ, ůŰɖɜ 

ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɔɘŬ Űɘɠ ŮɚŮɨɗŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ Ⱦɨˊɟɞɡ ɔɘŬ ŰŬ ɡŭɟɞɚɞɔɘəɎ ɏŰɖ 1970 

ɛɏɢɟɘ 2018 əŬɘ ůŰɞ ɞˊɞɑɞ űŬɑɜɞɜŰŬɘ ˊŬɟŬůŰŬŰɘəɎ ŰŬ ˊŮɟɘůŰŬŰɘəɎ ůɞɓŬɟɐɠ ɝɖɟŬůɑŬɠ. ȳˊɤɠ 

ŮɑɜŬɘ ŮɛűŬɜɏɠ ŰŬ ˊŮɟɘůŰŬŰɘəɎ ŬɡŰɎ ɔɑɜɞɜŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ůɡɢɜɎ ŰŬ ŰŮɚŮɡŰŬɑŬ ŭɏəŬ ɢɟɧɜɘŬ, 

ɔŮɔɞɜɧɠ ˊɞɡ ɡˊɞŭŮɘəɜɨŮɘ ɧŰɘ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ ɎɛŮůŬ ɛɏŰɟŬ ɔɘŬ ɏɔəŬɘɟɖ ŬɜŰɘɛŮŰɩˊɘůɖ 

Űɤɜ ŬɜŬɛŮɜɧɛŮɜɤɜ ɝɖɟɩɜ ŮŰɩɜ ůŰɞ ˊɟɞůŮɢɏɠ ɛɏɚɚɞɜ (ɇ.ȷ.Ɉ., 2019). 
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4. ȹŮŭɞɛɏɜŬ 

4.1. ȹŮŭɞɛɏɜŬ ɓɟɞɢɧˊŰɤůɖɠ 

4.1.1. ɇɛɐɛŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ 

Ƀɘ ˊɟɩŰŮɠ ɔɜɤůŰɏɠ ŮɜɧɟɔŬɜŮɠ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ůŰɖɜ Ⱦɨˊɟɞ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɖ ȿɎɟɜŬəŬ, Űɖɜ ˊŮɟɑɞŭɞ ɃəŰɤɓɟɑɞɡ 1866 ï Ƚɞɡɜɑɞɡ 1870, əŬŰɎ Űɖɜ 

ŭɘɎɟəŮɘŬ Űɖɠ ɃɗɤɛŬɜɘəɐɠ əɡɟɘŬɟɢɑŬɠ ůŰɞ ɜɖůɑ. ɇɞ 1878, ɛŮŰɎ Űɖɜ ŬɜɎɚɖɣɖ Űɖɠ ŭɘɞɑəɖůɖɠ Űɞɡ 

ɜɖůɘɞɨ Ŭˊɧ Űɖ ɀŮɔɎɚɖ ȸɟŮŰŬɜɑŬ, ɝŮəɑɜɖůŮ ɖ ůɡůŰɖɛŬŰɘəɐ ŬɜɎˊŰɡɝɖ Űɞɡ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ 

ŭɘəŰɨɞɡ. ɇɞ 1881 ŮɔəŬŰŬůŰɎɗɖəŬɜ əɚɘɛŬŰɞɚɞɔɘəɞɑ ůŰŬɗɛɞɑ ůŰɘɠ ˊɧɚŮɘɠ ȿŮɡəɤůɑŬ, 

ȷɛɛɧɢɤůŰɞ, ȿɎɟɜŬəŬ, ɄɎűɞ əŬɘ ȾŮɟɨɜŮɘŬ, ɛŮ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɧɟɔŬɜŬ ɜŬ ɏɢɞɡɜ ˊɟɞɛɖɗŮɡŰŮɑ 

Ŭˊɧ Űɞ ɀŮŰŮɤɟɞɚɞɔɘəɧ Ɇɡɛɓɞɨɚɘɞ. ȰɜŬ ɢɟɧɜɞ ŬɟɔɧŰŮɟŬ, Űɞ 1882, ŭɖɛɘɞɡɟɔɐɗɖəŮ 

əɚɘɛŬŰɞɚɞɔɘəɧɠ ůŰŬɗɛɧɠ əŬɘ ůŰɖ ȿŮɛŮůɧ. 

ȾŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ 1901ï1930, Űɞ ŭɑəŰɡɞ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ůŰŬɗɛɩɜ ŮˊŮəŰɎɗɖəŮ ůɖɛŬɜŰɘəɎ. 

ȱŭɖ Űɞ 1902 ɚŮɘŰɞɡɟɔɞɨůŬɜ ŮˊŰɎ əɚɘɛŬŰɞɚɞɔɘəɞɑ ůŰŬɗɛɞɑ əŬɘ ˊŮɟɑˊɞɡ 35 ɓɟɞɢɞɛŮŰɟɘəɞɑ, Ůɜɩ 

ɞ ɜɏɞɠ (ɏɓŭɞɛɞɠ) əɚɘɛŬŰɞɚɞɔɘəɧɠ ůŰŬɗɛɧɠ ŮɑɢŮ ŮɔəŬŰŬůŰŬɗŮɑ ůŰɖɜ ȷɢŮɟɑŰɞɡ Űɖɠ ŮˊŬɟɢɑŬɠ 

ȷɛɛɞɢɩůŰɞɡ. Ȱɤɠ Űɞ 1931, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɓɟɞɢɞɛŮŰɟɘəɩɜ ůŰŬɗɛɩɜ ŬɡɝɐɗɖəŮ ůŮ 60, əŬɘ ɛɏɢɟɘ 

Űɞ 1961 ɚŮɘŰɞɡɟɔɞɨůŬɜ 28 əɚɘɛŬŰɞɚɞɔɘəɞɑ əŬɘ 90 ɓɟɞɢɞɛŮŰɟɘəɞɑ ůŰŬɗɛɞɑ. 

ȼ ɀŮŰŮɤɟɞɚɞɔɘəɐ ɈˊɖɟŮůɑŬ Ⱦɨˊɟɞɡ ŮɜŰɎɢɗɖəŮ ůŰɞɜ ɄŬɔəɧůɛɘɞ ɀŮŰŮɤɟɞɚɞɔɘəɧ ɃɟɔŬɜɘůɛɧ 

(Ʉ.ɀ.Ƀ.) ůŰɘɠ 11 ȷˊɟɘɚɑɞɡ 1963, ɔŮɔɞɜɧɠ ˊɞɡ ůɖɛŬŰɞŭɧŰɖůŮ Űɖɜ ɏɜŬɟɝɖ ɛɘŬɠ ɜɏŬɠ Ůˊɞɢɐɠ 

ŭɘŮɗɜɞɨɠ ůɡɜŮɟɔŬůɑŬɠ əŬɘ ŮˊɘůŰɖɛɞɜɘəɐɠ ŬɜŬɓɎɗɛɘůɖɠ. ɀɏɢɟɘ Űɞ 1974, ˊɟɘɜ Ŭˊɧ Űɖɜ Űɞɡɟəɘəɐ 

Ůɘůɓɞɚɐ, ɚŮɘŰɞɡɟɔɞɨůŬɜ ůŮ ɞɚɧəɚɖɟɖ Űɖɜ Ⱦɨˊɟɞ 42 əɚɘɛŬŰɞɚɞɔɘəɞɑ əŬɘ 136 ɓɟɞɢɞɛŮŰɟɘəɞɑ 

ůŰŬɗɛɞɑ. 

ɀŮŰɎ Űɞ 1974, Űɞ ŭɑəŰɡɞ ˊŮɟɘɞɟɑůŰɖəŮ ůŰɘɠ ŮɚŮɨɗŮɟŮɠ ˊŮɟɘɞɢɏɠ, ɧˊɞɡ ɏɤɠ Űɞ 1990 

ɚŮɘŰɞɡɟɔɞɨůŬɜ 47 əɚɘɛŬŰɞɚɞɔɘəɞɑ əŬɘ 112 ɓɟɞɢɞɛŮŰɟɘəɞɑ ůŰŬɗɛɞɑ. ɆɐɛŮɟŬ, Űɞ ɇɛɐɛŬ 

ɀŮŰŮɤɟɞɚɞɔɑŬɠ ŭɘŬŰɖɟŮɑ ŭɑəŰɡɞ 17 əɚɘɛŬŰɞɚɞɔɘəɩɜ əŬɘ 82 ɓɟɞɢɞɛŮŰɟɘəɩɜ ůŰŬɗɛɩɜ ůŰɘɠ 

ŮɚŮɨɗŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ Ⱦɨˊɟɞɡ. ɄŬɟɎɚɚɖɚŬ, ɚŮɘŰɞɡɟɔŮɑ ůŰŬɗɛɧɠ ˊŬɟŬŰɖɟɐůŮɤɜ ŬɜɩŰŮɟɖɠ 

ŬŰɛɧůűŬɘɟŬɠ ůŰɖɜ ȷɗŬɚɎůůŬ, ůɡɜɞˊŰɘəɞɑ ůŰŬɗɛɞɑ ůŰŬ ɛŮŰŮɤɟɞɚɞɔɘəɎ ɔɟŬűŮɑŬ Űɤɜ 

ŬŮɟɞŭɟɞɛɑɤɜ ȿɎɟɜŬəŬɠ əŬɘ ɄɎűɞɡ, əŬɗɩɠ əŬɘ 50 ŬɡŰɧɛŬŰɞɘ ɛŮŰŮɤɟɞɚɞɔɘəɞɑ ůŰŬɗɛɞɑ. 

Ⱥˊɘˊɚɏɞɜ, Űɞ ɇɛɐɛŬ ŭɘŬɗɏŰŮɘ Űɞ ɆɨůŰɖɛŬ ɀŮŰŮɤɟɞɚɞɔɘəɩɜ ȺəɗɏůŮɤɜ (Meteorological 

Reporting System ï MRS), Űɞ ɞˊɞɑɞ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ˊŬɟɞɢɐ ŭŮŭɞɛɏɜɤɜ əŬɘ ˊɚɖɟɞűɞɟɘɩɜ 

ˊɟɞɠ ɧɚɞɡɠ Űɞɡɠ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ űɞɟŮɑɠ. 

4.1.2. Ɇɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ 

ɇŬ ŭŮŭɞɛɏɜŬ ɓɟɞɢɧˊŰɤůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞ 

ŮəŰŮŰŬɛɏɜɞ ŭɑəŰɡɞ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ əŬɘ ɓɟɞɢɞɛŮŰɟɘəɩɜ ůŰŬɗɛɩɜ Űɞɡ ɇɛɐɛŬŰɞɠ 

ɀŮŰŮɤɟɞɚɞɔɑŬɠ Ⱦɨˊɟɞɡ. 

ȼ ɛɏŰɟɖůɖ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɛɏůɤ ɓɟɞɢɧɛŮŰɟɤɜ (rain gauges) əŬɘ 

ɓɟɞɢɞɔɟɎűɤɜ (recording rain gauges), Ůɜɩ ůŮ ˊɞɚɚɞɨɠ ŬɡŰɧɛŬŰɞɡɠ ůŰŬɗɛɞɨɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬɜŬŰɟŮˊɧɛŮɜɞɘ əɎŭɞɘ (tipping bucket rain gauges) ɔɘŬ Űɖɜ ŬɡŰɧɛŬŰɖ əŬɘ 

Ŭəɟɘɓɐ əŬŰŬɔɟŬűɐ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ. 
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ɇŬ ɓɟɞɢɧɛŮŰɟŬ ŮɑɜŬɘ ɧɟɔŬɜŬ ɛɏŰɟɖůɖɠ Űɞɡ ůɡɜɞɚɘəɞɨ ɨɣɞɡɠ ɓɟɞɢɧˊŰɤůɖɠ ɔɘŬ ɏɜŬ ŭŮŭɞɛɏɜɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ůɡɜɐɗɤɠ ɖɛŮɟɐůɘɞ, ɛɖɜɘŬɑɞ ɐ ŮŰɐůɘɞ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ɓŬůɑɕŮŰŬɘ ůŰɖ 

ůɡɚɚɞɔɐ Űɞɡ ɜŮɟɞɨ Űɖɠ ɓɟɞɢɐɠ ůŮ Ůɘŭɘəɧ ŭɞɢŮɑɞ ɔɜɤůŰɐɠ ŭɘŬŰɞɛɐɠ, Ŭˊɧ Űɞ ɞˊɞɑɞ 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɞ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ əŬɘ ůɡɜŮˊɩɠ Űɞ ɨɣɞɠ ɓɟɞɢɐɠ ůŮ ɢɘɚɘɞůŰɧɛŮŰɟŬ (mm). 

 
ɳʽˁˈ˄ʰ пπмΥ ʅˎ˄ʹʻʽˋ˃ʷ˄ˇ ɰˊˇ˔ˈ˃ʶˍˊˇ όʃʹʴʺΥ ʆ˃ʺ˃ʰ ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌ) 

 

Ƀɘ ɓɟɞɢɞɔɟɎűɞɘ ŮˊɘŰɟɏˊɞɡɜ Űɖ ůɡɜŮɢɐ əŬɘ ŬɡŰɧɛŬŰɖ əŬŰŬɔɟŬűɐ Űɖɠ ɓɟɞɢɧˊŰɤůɖɠ əŬɗô ɧɚɖ 

Űɖ ŭɘɎɟəŮɘŬ Ůɜɧɠ ɔŮɔɞɜɧŰɞɠ, ˊŬɟɏɢɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ɢɟɞɜɘəɐ ɛŮŰŬɓɞɚɐ Űɖɠ ɏɜŰŬůɖɠ, 

Űɖ ŭɘɎɟəŮɘŬ əŬɘ ŰŬ ŭɘŬůŰɐɛŬŰŬ ˊŬɨůɖɠ. Ƀɘ ˊŬɟŬŭɞůɘŬəɞɑ ɓɟɞɢɞɔɟɎűɞɘ ɚŮɘŰɞɡɟɔɞɨůŬɜ 

ɛɖɢŬɜɘəɎ ɛŮ ɢɎɟŰɘɜɖ ŰŬɘɜɑŬ əŬŰŬɔɟŬűɐɠ, Ůɜɩ ɞɘ ůɨɔɢɟɞɜɞɘ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɖɚŮəŰɟɞɜɘəɎ 

ŬɘůɗɖŰɐɟɘŬ əŬɘ ɣɖűɘŬəɐ ŬˊɞɗɐəŮɡůɖ ŭŮŭɞɛɏɜɤɜ. 

 
ɳʽˁˈ˄ʰ пπнΥ ɾʹ˄ʽʰʾˇˌ ɰˊˇ˔ˇʴˊʱ˒ˇˌ όʃʹʴʺΥ ʆ˃ʺ˃ʰ ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌ) 

 

Ƀɘ ŬɜŬŰɟŮˊɧɛŮɜɞɘ əɎŭɞɘ (tipping buckets) ŬˊɞŰŮɚɞɨɜ ůɐɛŮɟŬ Űɖɜ ˊɘɞ Ůɡɟɏɤɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ɛɞɟűɐ ɓɟɞɢɞɔɟɎűɞɡ. ɇɞ ɧɟɔŬɜɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɛɘəɟɞɨɠ əɎŭɞɡɠ ˊɞɡ 

ŮɜŬɚɚɎůůɞɜŰŬɘ ɔɨɟɤ Ŭˊɧ ɏɜŬɜ ɎɝɞɜŬ. ȾɎɗŮ űɞɟɎ ˊɞɡ ɏɜŬɠ əɎŭɞɠ ɔŮɛɑɕŮɘ ɛŮ ˊɟɞəŬɗɞɟɘůɛɏɜɖ 

ˊɞůɧŰɖŰŬ ɜŮɟɞɨ (ˊ.ɢ. 0,1 ɐ 0,2 mm), ŬɜŬŰɟɏˊŮŰŬɘ əŬɘ ŬŭŮɘɎɕŮɘ, ŮɜŮɟɔɞˊɞɘɩɜŰŬɠ ɏɜŬɜ 

ɖɚŮəŰɟɘəɧ ˊŬɚɛɧ. Ƀ Ŭɟɘɗɛɧɠ ŬɡŰɩɜ Űɤɜ ˊŬɚɛɩɜ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɨɣɞɠ ɓɟɞɢɐɠ əŬɘ 

ŬˊɞɗɖəŮɨŮŰŬɘ ɖɚŮəŰɟɞɜɘəɎ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ŮɝŬůűŬɚɑɕŮŰŬɘ ůɡɜŮɢɐɠ, ŬɡŰɧɛŬŰɖ əŬɘ 

ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ əŬŰŬɔɟŬűɐ, ɖ ɞˊɞɑŬ ɛŮŰŬŭɑŭŮŰŬɘ ŰɖɚŮɛŮŰɟɘəɎ ůŰɞ ȾɏɜŰɟɞ Ⱥɚɏɔɢɞɡ Űɖɠ 

ɈˊɖɟŮůɑŬɠ ɔɘŬ ŮˊŮɝŮɟɔŬůɑŬ. 
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ɳʽˁˈ˄ʰ пπоΥ ¢ƛǇǇƛƴƎ .ǳŎƪŜǘ όʃʹʴʺΥ ʆ˃ʺ˃ʰ ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌ) 

 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ɧɚŬ ŰŬ ɧɟɔŬɜŬ ɡˊɞɓɎɚɚɞɜŰŬɘ ůŮ ɏɚŮɔɢɞ ˊɞɘɧŰɖŰŬɠ əŬɘ 

ŮˊŮɝŮɟɔŬůɑŬ Ŭˊɧ Űɞ ɇɛɐɛŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ, ɩůŰŮ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ Űɡɢɧɜ ůűɎɚɛŬŰŬ ɐ ŮɚɚŮɑɣŮɘɠ 

əŬɘ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ŬɝɘɞˊɘůŰɑŬ Űɞɡɠ.  

4.1.3. Ƀɘ ůŰŬɗɛɞɑ 

ɆɨɛűɤɜŬ ɛŮ Űɘɠ ŭɘŮɗɜŮɑɠ ˊɟŬəŰɘəɏɠ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɀŮŰŮɤɟɞɚɞɔɘəɞɨ ɃɟɔŬɜɘůɛɞɨ (WMO) 

əŬɘ Űɤɜ Ⱥɗɜɘəɩɜ ɀŮŰŮɤɟɞɚɞɔɘəɩɜ ɈˊɖɟŮůɘɩɜ ˊɞɡ ɡˊɎɔɞɜŰŬɘ ůŮ ŬɡŰɧɜ (F.A.O., 2001; 

W.M.O., 2024), ɧˊɤɠ Űɞ ɇɛɐɛŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ Ⱦɨˊɟɞɡ, ɖ ɛŮŰŬəɑɜɖůɖ Ůɜɧɠ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ 

ůŰŬɗɛɞɨ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ ɤɠ Ůɝɐɠ:  

¶ ȳŰŬɜ ɖ ɛŮŰŬŰɧˊɘůɖ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ ˊŮɟɑˊɞɡ 300ï500 m əŬɘ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ůɡɜɗɐəŮɠ (ɡɣɧɛŮŰɟɞ, ɢɟɐůɖ ɔɖɠ, ɏəɗŮůɖ ůŰɞɜ ɎɜŮɛɞ, ŮɛˊɧŭɘŬ ə.ɚˊ.) ˊŬɟŬɛɏɜɞɡɜ 

ɞɡůɘŬůŰɘəɎ ɑŭɘŮɠ, ɞ ůŰŬɗɛɧɠ ŭɘŬŰɖɟŮɑ Űɞɜ ɑŭɘɞ əɤŭɘəɧ ŬɜŬɔɜɩɟɘůɖɠ (ID).  

¶ ȷɜŰɑɗŮŰŬ, ɧŰŬɜ ɖ ɛŮŰŬəɑɜɖůɖ ɡˊŮɟɓŬɑɜŮɘ Űɞ 1 km ɐ ɡˊɎɟɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ŬɚɚŬɔɏɠ ůŰɘɠ 

ŰɞˊɞɔɟŬűɘəɏɠ əŬɘ ɛɘəɟɞəɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ, ɞ ůŰŬɗɛɧɠ ɗŮɤɟŮɑŰŬɘ ɜɏɞɠ, ŬˊɞəŰɎ ɜɏɞ 

əɤŭɘəɧ ɐ ɧɜɞɛŬ, əŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ɢɟɞɜɞůŮɘɟɏɠ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ɩůŰŮ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ 

ůɡɜɏˊŮɘŬ əŬɘ ɖ ɞɛɞɘɞɔɏɜŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

Ƀ əɤŭɘəɧɠ ŬɜŬɔɜɩɟɘůɖɠ Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ůŰŬɗɛɩɜ ůŰɖɜ Ⱦɨˊɟɞ ŬˊɞŰŮɚŮɑŰŬɘ:  

¶ ȷˊɧ ŰɟɑŬ ɣɖűɑŬ ɔɘŬ Űɞɡɠ ůɡɛɓŬŰɘəɞɨɠ ůŰŬɗɛɞɨɠ,  

¶ ȾŬɘ Ŭˊɧ ŰɏůůŮɟŬ ɣɖűɑŬ ɔɘŬ Űɞɡɠ ŬɡŰɧɛŬŰɞɡɠ ůŰŬɗɛɞɨɠ, ɧˊɞɡ Űɞ ˊɟɩŰɞ ɣɖűɑɞ ŮɑɜŬɘ 

ˊɎɜŰŬ 1, ɡˊɞŭɖɚɩɜɞɜŰŬɠ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŬɡŰɧɛŬŰɞ ůŰŬɗɛɧ.  

ȺɎɜ ɏɜŬɠ ůɡɛɓŬŰɘəɧɠ ůŰŬɗɛɧɠ ɛŮŰŬŰɟŬˊŮɑ ůŮ ŬɡŰɧɛŬŰɞ, ŰɧŰŮ ŭɘŬŰɖɟŮɑŰŬɘ ɞ Ŭɟɢɘəɧɠ 

Űɞɡ Ŭɟɘɗɛɧɠ əŬɘ Ŭˊɚɩɠ ˊɟɞůŰɑɗŮŰŬɘ ůŰɖɜ Ŭɟɢɐ Űɞ ɣɖűɑɞ 1. 

ɀɏɢɟɘ Űɞ ɏŰɞɠ 2000, Űɞ ůɨɜɞɚɞ ůɢŮŭɧɜ Űɤɜ ůŰŬɗɛɩɜ ɐŰŬɜ ůɡɛɓŬŰɘəɞɑ, Ůɜɩ ůŰɖ ůɡɜɏɢŮɘŬ 

ɝŮəɑɜɖůŮ ɖ ůŰŬŭɘŬəɐ Űɞɡɠ ɛŮŰŬŰɟɞˊɐ ůŮ ŬɡŰɧɛŬŰɞɡɠ. ɄŬɟô ɧɚŬ ŬɡŰɎ, ɞɘ ŬɡŰɧɛŬŰɞɘ ůŰŬɗɛɞɑ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɞɟɘůɛɏɜŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ, ɧˊɤɠ ˊŮɟɘůŰŬůɘŬəɏɠ ŭɘŬəɞˊɏɠ ɚŮɘŰɞɡɟɔɑŬɠ ɐ Ůɚɚɘˊɐ 

əŬŰŬɔɟŬűɐ, ɚɧɔɤ ŰŮɢɜɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ. Ⱥˊɑůɖɠ, ɏɤɠ Űɞ 2000 (əŬɘ ůŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ 

ɏɤɠ Űɞ 2022), ɖ ɤɟɘŬɑŬ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓɟɞɢɧˊŰɤůɖɠ ˊɟɞŮɟɢɧŰŬɜ Ŭˊɧ ɓɟɞɢɞɔɟɎűɞɡɠ, 

ɞɘ ɞˊɞɑɞɘ ˊŬɟŮɑɢŬɜ ůɡɜŮɢɐ ŬˊŮɘəɧɜɘůɖ Űɖɠ ɏɜŰŬůɖɠ Űɖɠ ɓɟɞɢɐɠ, Ůɜɩ ɞɘ ŬɜŬŰɟŮˊɧɛŮɜɞɘ əɎŭɞɘ 

(tipping buckets), Ŭɜ əŬɘ ˊɟɞůűɏɟɞɡɜ ɡɣɖɚɐ ɢɟɞɜɘəɐ ŬɜɎɚɡůɖ, ŭŮɜ əŬŰŬɔɟɎűɞɡɜ Űɖ ůɡɜŮɢɐ 

Ůɝɏɚɘɝɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ. 
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4.1.4. ȹŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

Ƀɘ ŮˊɘəɡɟɤɛɏɜŮɠ 167 ɢɟɞɜɞůŮɘɟɏɠ ɓɟɞɢɧˊŰɤůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ɏɢɞɡɜ ɡˊɞɓɚɖɗŮɑ ůŮ Ůɚɏɔɢɞɡɠ ˊɚɖɟɧŰɖŰŬɠ əŬɘ ˊɞɘɧŰɖŰŬɠ Ŭˊɧ Űɞ ɇɛɐɛŬ ɀŮŰŮɤɟɞɚɞɔɑŬɠ, ɩůŰŮ 

ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ŬɝɘɞˊɘůŰɑŬ əŬɘ ɖ ůɡɜɏˊŮɘɎ Űɞɡɠ ˊɟɘɜ Ŭˊɧ əɎɗŮ ŮˊŮɝŮɟɔŬůɑŬ ɐ ŬɜɎɚɡůɖ. ȷˊɧ 

Űɘɠ 167 ɢɟɞɜɞůŮɘɟɏɠ ɛɧɜɞ ɞɘ 134 ˊɚɖɟɞɨůŬɜ ŰŬ əɟɘŰɐɟɘŬ ˊɞɡ ŰɏɗɖəŬɜ. ɇŬ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ 

ɖɛŮɟɐůɘŬɠ ɛɞɟűɐɠ əŬɘ ŰŬɝɘɜɞɛɖɛɏɜŬ ůŮ ɡŭɟɞɚɞɔɘəɎ ɏŰɖ, ŰŬ ɞˊɞɑŬ ɝŮəɘɜɞɨɜ Űɖɜ 1ɖ ɃəŰɤɓɟɑɞɡ 

əŬɘ ɞɚɞəɚɖɟɩɜɞɜŰŬɘ Űɖɜ 30ɖ ɆŮˊŰŮɛɓɟɑɞɡ Űɞɡ ŮˊɧɛŮɜɞɡ ɖɛŮɟɞɚɞɔɘŬəɞɨ ɏŰɞɡɠ. ȼ ˊŬɚŬɘɧŰŮɟɖ 

ŭɘŬɗɏůɘɛɖ ɢɟɞɜɞůŮɘɟɎ ŬɟɢɑɕŮɘ Ŭˊɧ Űɞ ɡŭɟɞɚɞɔɘəɧ ɏŰɞɠ 1916, ɛŮ ˊɟɩŰɖ ɖɛŮɟɞɛɖɜɑŬ 

əŬŰŬɔɟŬűɐɠ Űɖɜ 01/10/1916. ɄŬɟɧŰɘ ɡˊɎɟɢɞɡɜ ˊŬɚŬɘɧŰŮɟŬ ŭŮŭɞɛɏɜŬ (ˊɟɞɔŮɜɏůŰŮɟŬ Űɞɡ 

1916), ŬɡŰɎ ŭŮɜ ɏɢɞɡɜ Ŭəɧɛɖ ɣɖűɘɞˊɞɘɖɗŮɑ əŬɘ, ɤɠ Ůə ŰɞɨŰɞɡ, ŭŮɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖɜ 

ˊŬɟɞɨůŬ ŬɜɎɚɡůɖ. ɄŬɟɎɚɚɖɚŬ, Űɞ ŮɚɎɢɘůŰɞ ɛɐəɞɠ Űɤɜ ɢɟɞɜɞůŮɘɟɩɜ ˊɞɡ ˊŬɟŬɢɤɟɐɗɖəŬɜ 

ŮɑɜŬɘ 30 ɏŰɖ Ůɜɩ ɖ ɛɏɔɘůŰɖ ́ ɚɐɟɖɠ ɢɟɞɜɞůŮɘɟɎ ɓɟɞɢɧˊŰɤůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɛɐəɞɠ 107 ɏŰɖ. 

ȺˊɘˊɟɧůɗŮŰŬ, ɨůŰŮɟŬ Ŭˊɧ ɏɚŮɔɢɞ əŬɘ ůɡɜŮɜɜɧɖůɖ ɛŮ Űɞ Ŭɟɛɧŭɘɞ ɇɛɐɛŬ, ŬˊɞűŬůɑůŰɖəŮ ɧŰɘ, 

ˊŬɟɧɚɞ ˊɞɡ ŬɟəŮŰɏɠ ɢɟɞɜɞůŮɘɟɏɠ ɑŭɘɤɜ ůŰŬɗɛɩɜ ˊɟɘɜ əŬɘ ɛŮŰɎ Ŭˊɧ ɛŮŰŬəɘɜɐůŮɘɠ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ůɡɜŮɜɤɗɞɨɜ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɛɑŬ ŮɜɘŬɑŬ əŬɘ ŮəŰŮɜɏůŰŮɟɖ ůŮɘɟɎ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ əɎɗŮ ůŰŬɗɛɧ əŬɘ, əŬŰô ŮˊɏəŰŬůɖ, ɔɘŬ Űɖɜ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐ, ŬɡŰɧ ŭŮɜ 

ŮűŬɟɛɧůŰɖəŮ. ȼ ŬˊɧűŬůɖ ŬɡŰɐ Ůɚɐűɗɖ ɛŮ ůəɞˊɧ Űɖ ŭɘŬůűɎɚɘůɖ ɛŮɔŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ ůŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ŭŮŭɞɛɏɜɖɠ Űɖɠ ŮˊɎɟəŮɘŬɠ ŭɘŬɗɏůɘɛɤɜ ɢɟɞɜɞůŮɘɟɩɜ. 

Ƀɘ ɛŮŰɟɐůŮɘɠ Űɖɠ ɖɛŮɟɐůɘŬɠ ɓɟɞɢɧˊŰɤůɖɠ  ́ɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ əŬɗɖɛŮɟɘɜɎ ůŰɘɠ 08:00 ˊ.ɛ. ɛŮ 

ŰŬ ɓɟɞɢɧɛŮŰɟŬ Ŭˊɧ ˊŬɟŬŰɖɟɖŰɏɠ, ɞɘ ɞˊɞɑɞɘ əŬŰɏɔɟŬűŬɜ Űɞ ɨɣɞɠ ɓɟɞɢɐɠ ˊɞɡ ŮɑɢŮ ůɡɚɚŮɢɗŮɑ 

əŬŰɎ Űɞ ˊɟɞɖɔɞɨɛŮɜɞ 24ɤɟɞ, ŭɖɚŬŭɐ Ŭˊɧ Űɘɠ 08:00 ˊ.ɛ. Űɖɠ ˊɟɞɖɔɞɨɛŮɜɖɠ ɖɛɏɟŬɠ ɏɤɠ Űɖɜ 

ɑŭɘŬ ɩɟŬ Űɖɠ ɖɛɏɟŬɠ ɛɏŰɟɖůɖɠ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮɝŬůűɎɚɘɕŮ Űɖɜ ɞɛɞɘɞɛɞɟűɑŬ Űɤɜ 

ɖɛŮɟɐůɘɤɜ ɛŮŰɟɐůŮɤɜ əŬɘ Űɖ ůɡɜɏˊŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůŰɞ ɢɟɧɜɞ. 
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