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Copyright É ȺɡɎɔɔŮɚɞɠ ȿŬɔɧɠ, 2025 

 

ɀŮ ŮˊɘűɨɚŬɝɖ ˊŬɜŰɧɠ ŭɘəŬɘɩɛŬŰɞɠ.   

 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ ůŮ ŬɟɢŮɑɞ ˊɚɖɟɞűɞɟɘɩɜ, ŭɘŬɜɞɛɐ, ŬɜŬˊŬɟŬɔɤɔɐ, 

ɛŮŰɎűɟŬůɖ ɐ ɛŮŰɎŭɞůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝ ɞɚɞəɚɐɟɞɡ ɐ ŰɛɐɛŬŰɞɠ ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ 

ůəɞˊɧ, ɡˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ɛɞɟűɐ əŬɘ ɛŮ ɞˊɞɘɞŭɐˊɞŰŮ ɛɏůɞ ŮˊɘəɞɘɜɤɜɑŬɠ, ɖɚŮəŰɟɞɜɘəɧ ɐ ɛɖɢŬɜɘəɧ, 

ɢɤɟɑɠ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ɏɔɔɟŬűɖ ɎŭŮɘŬ Űɖɠ ůɡɔɔɟŬűɏɤɠ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬˊŬɟŬɔɤɔɐ, 

ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ ɔɘŬ ůəɞˊɧ ɛɖ əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ űɨůɖɠ, ɡˊɧ 

Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ˊŬɟɧɜ ɛɐɜɡɛŬ. 

ȺɟɤŰɐɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖ ɢɟɐůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ əŮɟŭɞůəɞˊɘəɧ ůəɞˊɧ ˊɟɏˊŮɘ ɜŬ 

ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɖɜ ůɡɔɔɟŬűɏŬ.   

 

ȼ ɏɔəɟɘůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ Ŭˊɧ Űɖ Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥɗɜɘəɞɨ 

ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ŭŮɜ ɡˊɞŭɖɚɩɜŮɘ Ŭˊɞŭɞɢɐ Űɤɜ ŬˊɧɣŮɤɜ Űɖɠ ůɡɔɔɟŬűɏɤɠ (Ɂ. 5343/1932, 

ȯɟɗɟɞ 202).  
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ȺɡɢŬɟɘůŰɑŮɠ 

 
 

ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ, űŰɎɜŮɘ ůŰɞ Űɏɚɞɠ Űɞɡ əŬɘ Űɞ ˊɞɚɡŮŰɏɠ ŰŬɝɑŭɘ 

Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ ůŰɖ Ɇɢɞɚɐ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɞɓɑɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ. 

ɆŮ ŬɡŰɧ ɚɞɘˊɧɜ Ůŭɩ Űɞ ůɖɛŮɑɞ, Ůˊɘɗɡɛɩ ɜŬ ŮəűɟɎůɤ Űɘɠ ŮɡɢŬɟɘůŰɑŮɠ ˊɟɞɠ ɧůɞɡɠ ůɡɜɏɓŬɚŬɜ 

əŬɗɞɟɘůŰɘəɎ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ ŬɡŰɐɠ Űɖɠ ˊɟɞůˊɎɗŮɘŬɠ. 

 

ȷɟɢɘəɎ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɖɜ ŮˊɘɓɚɏˊɞɡůŬ əŬɗɖɔɐŰɟɘɎ ɛɞɡ, əɡɟɑŬ ȸŬůɘɚɘəɐ 

ɇůɞɡəŬɚɎ, ȾŬɗɖɔɐŰɟɘŬ ȺɀɄ, ɔɘŬ Űɖɜ əŬɗɞŭɐɔɖůɖ əŬɘ Űɖ ŭɘŬɟəɐ ůŰɐɟɘɝɖ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ɧɢɘ 

ɛɧɜɞ ŬɡŰɐɠ Űɖɠ Ůəˊɧɜɖůɖɠ, ŬɚɚɎ əŬɘ Űɤɜ ˊɟɤŰɨŰŮɟɤɜ űɞɘŰɖŰɘəɩɜ ɛɞɡ ŮŰɩɜ. 

 

ȰɜŬ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ɞűŮɑɚɤ əŬɘ ůŰɖ ůɡɜŮˊɘɓɚɏˊɞɡůŬ Űɖɠ ŮɟɔŬůɑŬɠ ɛɞɡ, ɉɟɘůŰɑɜŬ ɇůɎɘɛɞɡ, 

ɈˊɞɣɐűɘŬ ȹɘŭɎəŰɞɟŬ, ɔɘŬ Űɖɜ ŭɘŬɟəɐ ŭɘŬɗŮůɘɛɧŰɖŰɎ Űɖɠ əŬɘ ɔɘŬ Űɖɜ ŮɝŬɘɟŮŰɘəɐ ůɡɛɓɞɚɐ Űɖɠ ůŰɖɜ 

ŮˊɘůŰɖɛɞɜɘəɐ ŰŮəɛɖɟɑɤůɖ əŬɘ ɞɟɔɎɜɤůɖ Űɖɠ ɏɟŮɡɜŬɠ ɛɞɡ. 

 

ɇɏɚɞɠ, ŬűɘŮɟɩɜɤ Űɞ əɚŮɑůɘɛɞ ŬɡŰɞɨ Űɞɡ əŮűŬɚŬɑɞɡ Űɖɠ ɕɤɐɠ ɛɞɡ ůŰɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ, ůŰɖɜ 

əɞˊɏɚŬ ɛɞɡ ȳɚɔŬ, ůŰɞɜ ȷɜŬůŰɎůɖ, ůŰɖɜ ȽɤɎɜɜŬ əŬɘ ɧɚɞɡɠ Űɞɡ əɞɜŰɘɜɞɨɠ ɛɞɡ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ ɛŮ 

ɓɞɖɗɐůŬɜ ɜŬ ɞɟɗɞˊɞŭɐůɤ ɧŰŬɜ ɓɟɏɗɖəŬ ůɤɟɘŬůɛɏɜɞɠ. 
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Ɇɡɚɚɞɔɐ əŬɘ ŬɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ ŰɟɤŰɧŰɖŰŬɠ ɚɘɛŮɜɘəɩɜ ɡˊɞŭɞɛɩɜ 

Űɞɡ ȸɧɟŮɘɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ 

 

ȺɡɎɔɔŮɚɞɠ ȿŬɔɧɠ 

 

 

ȺˊɘɓɚɏˊɞɡůŬ: ȸŬůɘɚɘəɐ ɇůɞɡəŬɚɎ, ȾŬɗɖɔɐŰɟɘŬ ȺɀɄ 

 

ɆɡɜŮˊɘɓɚɏˊɞɡůŬ: ɉɟɘůŰɑɜŬ ɇůɎɘɛɞɡ, Ɉˊ. ȹɘŭɎəŰɞɟŬɠ ȺɀɄ 

 

 
ɄŮɟɑɚɖɣɖ 

 

Ƀɘ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɚɐɗɞɠ űɡůɘəɩɜ əŬɘ ŬɜɗɟɤˊɞɔŮɜɩɜ 

ˊŬɟŬɔɧɜŰɤɜ, ɧˊɤɠ ɞɘ ůŮɘůɛɞɑ, ɞɘ ˊɚɖɛɛɨɟŮɠ, ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, ɖ ɔɐɟŬɜůɖ 

Űɤɜ ɡɚɘəɩɜ, ɖ ŬˊɞɡůɑŬ ɐ ŬɜŮˊɎɟəŮɘŬ ůɡɜŰɖɟɐůŮɤɜ əŬɘ Űɞ ɗŬɚɎůůɘɞ ŭɘŬɓɟɤŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ. 

ȽŭɘŬɑŰŮɟŬ ŰŬ ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ, ɚɧɔɤ Űɞɡ ˊŮɟɘűŮɟŮɘŬəɞɨ Űɞɡɠ ɟɧɚɞɡ əŬɘ Űɖɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ 

Ůˊɏɜŭɡůɖɠ ůŮ ɡˊɞŭɞɛɏɠ, ŮɛűŬɜɑɕɞɡɜ Ŭɡɝɖɛɏɜɖ ŰɟɤŰɧŰɖŰŬ. ȼ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰɎɠ Űɞɡɠ 

ŬˊɞŰŮɚŮɑ əɟɑůɘɛɞ ɕɐŰɖɛŬ ɔɘŬ Űɖ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɖ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ˊŬɟɎəŰɘɤɜ ˊŮɟɘɞɢɩɜ.  

 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ 27 ɚɘɛŮɜɘəɩɜ 

ŮɔəŬŰŬůŰɎůŮɤɜ ůŰɞɜ ȸɧɟŮɘɞ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ, ɞɘ ɞˊɞɑŮɠ ɚŮɘŰɞɡɟɔɞɨɜ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ɤɠ 

ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ - ŬˊɞŰɡˊɩɜɞɜŰŬɠ əŬɘ ˊɞůɞŰɘəɞˊɞɘɩɜŰŬɠ Űɖɜ ɡűɘůŰɎɛŮɜɖ əŬŰɎůŰŬůɐ Űɞɡɠ.  

 

ȺűŬɟɛɧůŰɖəŮ ɛŮɗɞŭɞɚɞɔɑŬ ŮəŰɑɛɖůɖɠ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ, ɓŬůɘůɛɏɜɖ ůŮ 20 ˊɞůɞŰɘəɞˊɞɘɖɛɏɜɞɡɠ 

ŭŮɑəŰŮɠ, ŰŬɝɘɜɞɛɖɛɏɜɞɡɠ ůŮ ŰɏůůŮɟɘɠ ɗŮɛŬŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ (űɡůɘəɞɑ, ˊŮɟɘɓŬɚɚɞɜŰɘəɞɑ, ŰŮɢɜɘəɞɑ 

əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɑ), ůɡɔəɟɞŰɩɜŰŬɠ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ əŬɘ ŭɡɜŬɛɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŮˊɘəŬɘɟɞˊɞɘŮɑŰŬɘ. ȼ ůɡɚɚɞɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ůŰɞɘɢŮɑɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ɛɏůɤ Ůˊɑůɖɛɤɜ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ, ŰŮɢɜɘəɩɜ ŮəɗɏůŮɤɜ əŬɘ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ˊɖɔɩɜ, Ůɜɩ ɖ 

ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɓŬůɑůŰɖəŬɜ ůŮ ůɨɔɢɟɞɜŮɠ ˊɟŬəŰɘəɏɠ ũŮɤɔɟŬűɘəɩɜ 

ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ. 

  

ũɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ ɛŮɔɎɚɞɡ ɧɔəɞɡ əɚɘɛŬŰɘəɩɜ əŬɘ ɤəŮŬɜɞɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ɣɖűɘŬəɏɠ 

ɓɘɓɚɘɞɗɐəŮɠ, ŬɝɘɞˊɞɘɐɗɖəŬɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ŮɟɔŬɚŮɑŬ ɛŮ ɢɟɐůɖ əɩŭɘəŬ, ŰŬ ɞˊɞɑŬ ůɡɜɏɓŬɚŬɜ 

ůŰɖɜ ŬɝɘɧˊɘůŰɖ əŬɘ ŮˊŬɜŬɚɐɣɘɛɖ ŮɝŬɔɤɔɐ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ˊŬɟŬɛɏŰɟɤɜ ŰɟɤŰɧŰɖŰŬɠ.  

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɘŮɟŮɨɜɖůɖɠ ˊŬɟɏɢɞɡɜ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ űɞɟŮɑɠ əŬɘ ŭɘŬɢŮɘɟɘůŰɏɠ, 

ɩůŰŮ ɜŬ ŮɜŰɞˊɑůɞɡɜ ŰŬ əɟɑůɘɛŬ ŰɟɤŰɎ ůɖɛŮɑŬ, ɜŬ ŬɜŬɗŮɤɟɐůɞɡɜ ˊɟɞŰŮɟŬɘɧŰɖŰŮɠ ůɡɜŰɐɟɖůɖɠ əŬɘ 
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ɜŬ ɚɎɓɞɡɜ ŰŮəɛɖɟɘɤɛɏɜŮɠ ŬˊɞűɎůŮɘɠ ɛŮ ɔɜɩɛɞɜŬ Űɖ ɓɘɤůɘɛɧŰɖŰŬ əŬɘ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ 

ŬɜɗŮəŰɘəɧŰɖŰŬɠ Űɤɜ ɡˊɞŭɞɛɩɜ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŬɚɘŮɡŰɘəɩɜ əŬŰŬűɡɔɑɤɜ Űɞɡ ȸɧɟŮɘɞɡ 

ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ. 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȷɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ, ɇɟɤŰɧŰɖŰŬ, ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ, 

ɄɟɞɔɟŬɛɛŬŰɘůŰɘəɎ ŮɟɔŬɚŮɑŬ, ȸɧɟŮɘɞɠ ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ 
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Data collection and analysis for vulnerability assessment of the North Corinthian Gulf port 

infrastructure  

 

Evangelos Lagos 

 

 

Supervisor: Vasiliki Tsoukala, Professor, National Technical University of Athens 

 

Co-supervisor: Christina Tsaimou, PhD candidate, National Technical University of Athens 

 

 

Abstract 

 

 

Port facilities are affected by a multitude of natural and anthropogenic factors, such as earthquakes, 

floods, the impacts of climate change, material aging, absence or inadequacy of maintenance, and 

the corrosive marine environment. Fishing shelters, due to their peripheral role and limited 

investment in infrastructure, exhibit increased vulnerability. Assessing their vulnerability is a 

critical issue for the sustainable development and management of coastal areas. 

 

This diploma thesis focuses on the assessment of the vulnerability of 27 port facilities in the 

Northern Corinthian Gulf, which primarily operate as fishing shelters - capturing and quantifying 

their current condition. 

 

A vulnerability assessment methodology was applied, based on 20 quantified indicators classified 

into four thematic categories (physical, environmental, technical, and socioeconomic), forming a 

comprehensive and dynamic database that can be easily updated. The necessary data was collected 

through official databases, technical reports, and bibliographic sources, while data processing and 

spatial analysis were based on modern Geographic Information System (GIS) practices. 

 

For the processing of large volumes of climatic and oceanographic data from digital libraries, 

programming tools with code were utilized, which contributed to the reliable and repeatable 

extraction of the necessary vulnerability parameters. 

 

The results of the investigation provide a useful tool for authorities and managers to identify 

critical vulnerable points, reassess maintenance priorities, and make informed decisions aimed at 

sustainability and enhancing the resilience of the infrastructure of all fishing shelters in the 

Northern Corinthian Gulf. 
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1. ȺɘůŬɔɤɔɐ 

 

1.1. ũŮɜɘəɎ 

 

Ƀɘ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ŬɚɘŮɡŰɘəɩɜ əŬŰŬűɡɔɑɤɜ ůɡɜɘůŰɞɨɜ əɟɑůɘɛŮɠ ɡˊɞŭɞɛɏɠ ɔɘŬ Űɖɜ 

Ůɨɟɡɗɛɖ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ˊŬɟɎəŰɘɤɜ əɞɘɜɞŰɐŰɤɜ, ɘŭɘŬɑŰŮɟŬ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɏɜŰɞɜɖ ŬɚɘŮɡŰɘəɐ əŬɘ 

ŰɞɡɟɘůŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ƀɘ ŮɔəŬŰŬůŰɎůŮɘɠ ŬɡŰɏɠ ŬˊɞŰŮɚɞɨɜ ɢɩɟɞɡɠ ŮɚɚɘɛŮɜɘůɛɞɨ əŬɘ əɧɛɓɞɡɠ 

ůɨɜŭŮůɖɠ ɛŮŰŬɝɨ ɗŬɚɎůůɘɤɜ əŬɘ ɢŮɟůŬɑɤɜ ŭɘəŰɨɤɜ, ŮɝɡˊɖɟŮŰɩɜŰŬɠ ůɖɛŬɜŰɘəɞɨɠ Űɞˊɘəɞɨɠ 

əɚɎŭɞɡɠ əŬɘ ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖɜ ˊŮɟɘűŮɟŮɘŬəɐ ŬɜɎˊŰɡɝɖ. 

 

ɄŬɟɎ Űɖ ůɖɛŬůɑŬ Űɞɡɠ, ɞɘ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ŮəŰɑɗŮɜŰŬɘ ůŮ ˊɚɐɗɞɠ ŬˊŮɘɚɩɜ, Űɧůɞ űɡůɘəɩɜ 

ɧůɞ əŬɘ ŬɜɗɟɤˊɞɔŮɜɩɜ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɔŮɤŭɡɜŬɛɘəɎ űŬɘɜɧɛŮɜŬ, ɏɜŰɞɜŬ əŬɘɟɘəɎ ŮˊŮɘůɧŭɘŬ, 

ɛŮŰŬɓɞɚɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ɛŮŰŬɓŬɚɚɧɛŮɜɞ əɚɑɛŬ, əŬɗɩɠ əŬɘ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ 

ˊŬɚŬɘɧŰɖŰŬ Űɤɜ ɡɚɘəɩɜ əŬɘ ɖ ŬɜŮˊŬɟəɐɠ ůɡɜŰɐɟɖůɖ, ɞɘ ɞˊɞɑɞɘ ůɡɜŭɡŬůŰɘəɎ ŮɜŰŮɑɜɞɡɜ Űɖ űɗɞɟɎ 

əŬɘ ŬɡɝɎɜɞɡɜ Űɖɜ ŰɟɤŰɧŰɖŰŬ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ ɗŬɚɎůůɘɞ ˊŮɟɘɓɎɚɚɞɜ, ɚɧɔɤ Űɖɠ ŭɘŬɓɟɤŰɘəɐɠ Űɞɡ 

ŭɟɎůɖɠ, ŮˊɘŰŬɢɨɜŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɡˊɞɓɎɗɛɘůɖɠ Űɤɜ əŬŰŬůəŮɡɩɜ. 

 

ȼ ɓɘɓɚɘɞɔɟŬűɑŬ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŬ Ůɡɟɨ űɎůɛŬ ɛŮɗɧŭɤɜ ŮəŰɑɛɖůɖɠ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ, ɛŮ ŭŮɑəŰŮɠ ˊɞɡ 

əŬɚɨˊŰɞɡɜ űɡůɘəɏɠ, ŰŮɢɜɘəɏɠ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ. ȷɡŰɐ ɖ 

ˊɞɚɡˊŬɟŬɛŮŰɟɘəɧŰɖŰŬ əŬɗɘůŰɎ Űɖɜ ŬɜɎɚɡůɖ ɘŭɘŬɑŰŮɟŬ ŬˊŬɘŰɖŰɘəɐ, ŮɘŭɘəɎ ɧŰŬɜ ŮɝŮŰɎɕɞɜŰŬɘ 

ˊɞɚɚɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ŰŬɡŰɧɢɟɞɜŬ, əŬɗɩɠ ůɡɢɜɎ ˊɟɞəɨˊŰɞɡɜ ɕɖŰɐɛŬŰŬ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɐ 

ŬɝɘɞˊɘůŰɑŬɠ Űɤɜ ŬɜŬɔəŬɑɤɜ ŭŮŭɞɛɏɜɤɜ. ȰɟŮɡɜŮɠ ɧˊɤɠ ŮəŮɑɜɖ Űɤɜ Chalastani əŬɘ ůɡɜŮɟɔŬŰɩɜ 

(2023) ŬɜŬŭŮɘəɜɨɞɡɜ Űɖ ůɖɛŬůɑŬ ˊɟɞůŬɟɛɞɔɐɠ Űɤɜ ɛŮɗɧŭɤɜ ŮəŰɑɛɖůɖɠ ůŰɘɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əɎɗŮ 

ˊŮɟɘɞɢɐɠ əŬɘ ůŰɘɠ ˊɟŬɔɛŬŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ůɡɔəɏɜŰɟɤůɖɠ ůŰɞɘɢŮɑɤɜ, ɩůŰŮ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɘŬ 

ŬɝɘɧˊɘůŰɖ ŮəŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ. 

1.2. Ɇəɞˊɧɠ əŬɘ ůŰɧɢɞɘ Űɖɠ ɛŮɚɏŰɖɠ 

 

ȼ ˊŬɟɞɨůŬ ŭɘŮɟŮɨɜɖůɖ ůŰɞɢŮɨŮɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ ŮˊɏəŰŬůɖɠ əŬɘ ˊɟɞůŬɟɛɞɔɐɠ 

ɡűɘůŰɎɛŮɜɤɜ ɛŮɗɞŭɞɚɞɔɘəɩɜ ˊɟŬəŰɘəɩɜ ŮəŰɑɛɖůɖɠ ŰɟɤŰɧŰɖŰŬɠ ɚɘɛɏɜɤɜ, ůŮ ŭɘŬűɞɟŮŰɘəɞɨ Űɨˊɞɡ 

ɗŬɚɎůůɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ əŬɘ ůɡɜɗɐəŮɠ, ɧˊɤɠ ɞɘ əɚŮɘůŰɞɑ əɧɚˊɞɘ, ŬɚɚɎ əŬɘ ůŮ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ 

ŮɔəŬŰŬůŰɎůŮɤɜ. ɇɞ ŮɔɢŮɑɟɖɛŬ ŬɡŰɧ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ, 

ůɡɜŭɡɎɕɞɜŰŬɠ ɏɝɡˊɜŬ ŮɟɔŬɚŮɑŬ, ɧˊɤɠ ɖ Python əŬɘ ŰŬ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ 

(GIS), ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ, Űɖɜ ŬɜɎɚɡůɖ əŬɘ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

 

ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɖ ŰŮɢɜɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŮɟɘɚɎɛɓŬɜŮ: 
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¶ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ ŮəŰŮɜɞɨɠ əɚɘɛŬŰɘəɐɠ əŬɘ əɡɛŬŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮ ɢɟɐůɖ Ŭɚɔɞɟɑɗɛɤɜ 

ůŮ ˊŮɟɘɓɎɚɚɞɜ Python 

¶ Űɖɜ ŮűŬɟɛɞɔɐ ɔŮɤɢɤɟɘəɩɜ ŮɟɔŬɚŮɑɤɜ (GIS) ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ɔŮɤɔɟŬűɘəɩɜ əŬɘ 

Űɞˊɞɚɞɔɘəɩɜ ŭŮɘəŰɩɜ 

¶ Űɖɜ ɢɟɐůɖ ůŰɞɘɢŮɑɤɜ ŮˊɘŰɧˊɘɤɜ ŬɡŰɞɣɘɩɜ ůŮ ɧɚŮɠ Űɘɠ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ɔɘŬ Űɖɜ 

əŬŰŬɔɟŬűɐ Űɖɠ űɡůɘəɐɠ Űɞɡɠ əŬŰɎůŰŬůɖɠ əŬɘ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰɎɠ Űɞɡɠ 

¶ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮ Ŭɟɛɧŭɘɞɡɠ űɞɟŮɑɠ (ɚɘɛŮɜŬɟɢŮɑŬ, ŭɘɞɘəɖŰɘəɏɠ ɡˊɖɟŮůɑŮɠ) ɔɘŬ Űɖ 

ůɡɔəɏɜŰɟɤůɖ ůɡɛˊɚɖɟɤɛŬŰɘəɩɜ ůŰɞɘɢŮɑɤɜ əŬɘ Űɖ ŭɘŬůŰŬɨɟɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ űɘɚɞŭɞɝŮɑ ɜŬ ůɡɛɓɎɚŮɘ ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ 

ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ˊɞɚɚɩɜ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ, 

ˊŬɟɏɢɞɜŰŬɠ ɛɘŬ ŮɡɏɚɘəŰɖ əŬɘ ŬɝɘɧˊɘůŰɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮűŬɟɛɞůŰŮɑ ůŮ 

ŭɘŬűɞɟŮŰɘəɎ ɔŮɤɔɟŬűɘəɎ əŬɘ ŮˊɘɢŮɘɟɖůɘŬəɎ ˊɚŬɑůɘŬ. 

 

1.3. ȹɘɎɟɗɟɤůɖ əŮűŬɚŬɑɤɜ 

ȼ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŭɞɛŮɑŰŬɘ ůŰŬ ŬəɧɚɞɡɗŬ əŮűɎɚŬɘŬ: 

 

¶ ȾŮűɎɚŬɘɞ 2: ŪŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ - Ƀɟɘůɛɧɠ əŬɘ ɏɜɜɞɘŮɠ ůɢŮŰɘəɏɠ ɛŮ Űɖɜ ŰɟɤŰɧŰɖŰŬ, ŰŬ 

ˊŬɟɎəŰɘŬ ůɡůŰɐɛŬŰŬ, Űɘɠ ɚɘɛŮɜɘəɏɠ ɡˊɞŭɞɛɏɠ əŬɘ Űɖ ůɨɜŭŮůɐ Űɞɡɠ ɛŮ Űɖɜ əɚɘɛŬŰɘəɐ 

ŬɚɚŬɔɐ. ɄŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɘŮɗɜɐɠ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ˊɟɞɖɔɞɨɛŮɜŮɠ ŮűŬɟɛɞɔɏɠ ŭŮɘəŰɩɜ. 

¶ ȾŮűɎɚŬɘɞ 3: ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ - ɄŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ɔŮɤɔɟŬűɘəɐ, 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ əŬɘ ɚŮɘŰɞɡɟɔɘəɐ űɡůɘɞɔɜɤɛɑŬ Űɞɡ ȸɧɟŮɘɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ əŬɘ 

ɞɘ 27 ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ. 

¶ ȾŮűɎɚŬɘɞ 4: ɀŮɗɞŭɞɚɞɔɑŬ - ȷɜŬɚɨŮŰŬɘ Űɞ ůɨůŰɖɛŬ ɡˊɞŭŮɘəŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

Űɖ ůɨɜɗŮůɖ Űɞɡ ŭŮɑəŰɖ ŰɟɤŰɧŰɖŰŬɠ, ɞɘ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɖ ŭɘŬŭɘəŬůɑŬ 

əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ Űɤɜ Űɘɛɩɜ. 

¶ ȾŮűɎɚŬɘɞ 5: ȷˊɞŰŮɚɏůɛŬŰŬ - ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ Ůˊɘɛɏɟɞɡɠ ɓŬɗɛɞɚɞɔɑŮɠ ŬɜɎ ɛŮŰŬɓɚɖŰɐ 

əŬɘ ɚɘɛŮɜɘəɐ ŮɔəŬŰɎůŰŬůɖ, əŬɗɩɠ əŬɘ ɖ ŰŮɚɘəɐ əŬŰɎŰŬɝɖ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ɓɎůŮɘ Űɞɡ 

ůɨɜɗŮŰɞɡ ŭŮɑəŰɖ ŰɟɤŰɧŰɖŰŬɠ. 

¶ ȾŮűɎɚŬɘɞ 6: ɆɡɛˊŮɟɎůɛŬŰŬ - Ɇɨɜɞɣɖ ɓŬůɘəɩɜ ˊɞɟɘůɛɎŰɤɜ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ 

ɛŮɚɚɞɜŰɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ɛŮɗɧŭɞɡ. 

¶ ɄŬɟɎɟŰɖɛŬ - ɄŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŰŬ Python scripts ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ 

ŮɡəɞɚɧŰŮɟɖ əŬɘ ŰŬɢɨŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 
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2. ȸɘɓɚɘɞɔɟŬűɘəɐ ȷɜŬůəɧˊɖůɖ 

 

Ƀɘ ɚɘɛɏɜŮɠ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɧ ɛɞɢɚɧ Űɖɠ ɞɘəɞɜɞɛɑŬɠ əŬɘ əɧɛɓɞ ŭɘŬəɑɜɖůɖɠ ŬɔŬɗɩɜ əŬɘ ɡˊɖɟŮůɘɩɜ 

(Lam əŬɘ Lassa, 2017). Ƀɘ ŭɘɎűɞɟŮɠ ɛɞɟűɏɠ ˊɑŮůɖɠ ŬˊɏɜŬɜŰɘ Űɞɡɠ, ɧˊɤɠ ɖ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ əŬɘ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ, ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ůɖɛŬɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ ůŰɖɜ 

Ůɨɟɡɗɛɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ (IPCC, 2014). ũɘŬ Űɖɜ əŬɗɞɚɘəɐ əŬŰŬɜɧɖůɖ Űɞɡ ɗɏɛŬŰɞɠ ŮɑɜŬɘ 

ůɖɛŬɜŰɘəɧ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ŬɜɎɚɡůɖɠ Űɖɠ ɛɞɟűɐɠ Űɞɡɠ, Űɤɜ ŭɘŬűɧɟɤɜ 

ˊɘɏůŮɤɜ ˊɞɡ ŬůəɞɨɜŰŬɘ ůŮ ŬɡŰɎ, əŬɗɩɠ əŬɘ ɖ ŬɜɎɚɡůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɞɡɠ ɓŬůɘɕɧɛŮɜɖ ůŮ 

ˊɚɖɗɩɟŬ ůɡɜɗɖəɩɜ. 

 

2.1 Ƀɟɘůɛɧɠ ɚɘɛɏɜŬ 

 

Ƀɘ ɚɘɛɏɜŮɠ ŬˊɞŰŮɚɞɨɜ ˊŮɟɘɞɡůɘŬəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɜŭɏɞɡɜ ɗɎɚŬůůŮɠ, ɤəŮŬɜɞɨɠ ɐ ˊɞŰɎɛɘŬ, ɛŮ Űɖɜ 

ŮɜŭɞɢɩɟŬ. ȺɑɜŬɘ Ůɝɞˊɚɘůɛɏɜɞɘ ɛŮ ůɨɜɞɚɞ ɡˊɞŭɞɛɩɜ əŬɘ ŰŮɢɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ əɎɗŮ Ůɑŭɞɡɠ, 

ˊɞɡ Űɞɡɠ ŮˊɘŰɟɏˊɞɡɜ ɜŬ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ Űɞɜ Űɨˊɞ űɞɟŰɑɞɡ ɔɘŬ Űɞɜ ɞˊɞɑɞ ŮɑɜŬɘ ŮɝŮɘŭɘəŮɡɛɏɜŬ. ȼ 

ɓŬůɘəɐ Űɞɡɠ ɚŮɘŰɞɡɟɔɑŬ ŮɑɜŬɘ ɜŬ ˊŬɟɏɢɞɡɜ əŬŰŬűɨɔɘɞ, ůŮ ŭɘŬűɞɟŮŰɘəɧ ŬɜɎ ˊŮɟɑˊŰɤůɖ ɓŬɗɛɧ, ůŰŬ 

ˊɚɞɑŬ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ɛŮŰŬűɞɟɎ ŮɛˊɞɟŮɡɛɎŰɤɜ Ŭˊɧ ɏɜŬ ɛŮŰŬűɞɟɘəɧ ɛɏůɞ ůŮ Ɏɚɚɞ (Rodrigue et 

al., 2016). ȿŮɘŰɞɡɟɔɞɨɜ Ůˊɑůɖɠ ɤɠ əɧɛɓɞɠ ůɨɜŭŮůɖɠ ɛŮŰŬɝɨ Űɞɡ ɡŭɎŰɘɜɞɡ ůŰɞɘɢŮɑɞɡ əŬɘ ɝɖɟɎɠ, 

Ůɜɩ ŬˊɞŰŮɚɞɨɜ əŬɘ ůŬűɏɠ ˊŬɟɎŭŮɘɔɛŬ ůɡɜŮɟɔŬůɑŬɠ ɗŬɚɎůůɘɤɜ əŬɘ ɢŮɟůŬɑɤɜ ɛŮŰŬűɞɟɩɜ (Bichou, 

2008). ȹɘŬɢŮɘɟɑɕɞɜŰŬɘ ɓɎůŮɘ ɛɘŬɠ ˊɞɚɨˊɚɞəɖɠ ɜɞɛɘəɐɠ ɏɜɜɞɘŬɠ əŬɘ ɡˊɧəŮɘɜŰŬɘ ůŮ ɏɜŬ ɞɟɔŬɜɤŰɘəɧ 

ɛɞɜŰɏɚɞ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ŬɜɎɔəɖ ůɨɔəɚɘůɖɠ Űɞɡ ŭɖɛɧůɘɞɡ əŬɘ Űɞɡ ɘŭɘɤŰɘəɞɨ ŰɞɛɏŬ. Ⱥˊɞɛɏɜɤɠ, 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ɞɟɔŬɜɤŰɘəɧ ɛɞɜŰɏɚɞ Űɞ ɞˊɞɑɞ ɢɟɑɕŮɘ ŭɏɞɡůŬɠ ůɖɛŬůɑŬɠ (Notteboom & 

Winkelmans, 2001). 

 

ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ ˊɞɘəɑɚŮɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɟɑůɛŬ ɡˊɧ Űɞ ɞˊɞɑɞ 

ŮɝŮŰɎɕɞɜŰŬɘ, ˊŬɟɧɚŬ ŬɡŰɎ ɛɑŬ ŮɜŭŮɘəŰɘəɐ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

 

Å ȿɘɛɏɜŬɠ (seaport): ȼ ŰŬɝɘɜɧɛɖůɖ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɔəŬŰŬůŰɎůŮɘɠ ɞɘ ɞˊɞɑŮɠ, 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ űɧɟŰɤůɖ əŬɘ ŮəűɧɟŰɤůɖ ŮɛˊɞɟŮɡɛɎŰɤɜ əŬɘ ŮɑɜŬɘ ˊɟɞůŰŬŰŮɡɛɏɜŮɠ Ŭˊɧ 

Űɞ ɜŮɟɧ. 

 

Å ȿɘɛɏɜŬɠ ɓŬɗɏɤɜ ɡŭɎŰɤɜ: ȰɢŮɘ ŮɛɓɎɗɡɜůɖ (ɛɏůɖ ŮɛɓɎɗɡɜůɖ ɛŮ Űɖɜ əŬŰŬəɧɟɡűɖ ŬˊɧůŰŬůɖ Ŭˊɧ 

Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ɜŮɟɞɨ ůŰɞ ɓɡɗɧ Űɖɠ ɗɎɚŬůůŬɠ) Űɧůɞ ůŰɞ əŬɜɎɚɘ Ůɘůɧŭɞɡ ɧůɞ əŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ 

ŰŮɟɛŬŰɘůɛɞɨ, ˊɞɡ ɡˊŮɟɓŬɑɜŮɘ ŰŬ 13,72ɛ. (UNCTAD, 1985). 

 

Å ɄɞŰŬɛɘəɧɠ ɚɘɛɏɜŬɠ: ȳɚŬ ŰŬ ɚɘɛɎɜɘŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɑŬ Ŭˊɧ Űɘɠ ɧɢɗŮɠ Ůɜɧɠ ˊɞŰŬɛɞɨ, 

ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ɓɎɗɞɠ Űɞɡ, ɗŬ ɗŮɤɟɞɨɜŰŬɘ ˊɚŬŰűɧɟɛŮɠ ˊɞŰŬɛɞɨ. 
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Å Ʉɨɟɔɞɠ, ˊɟɞɓɚɐŰŬɠ ɐ ŬˊɞɓɎɗɟŬɠ: ɆŰɖɜ əŬŰɖɔɞɟɑŬ ŬɡŰɐ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ 

ˊɞɡ ŭŮɜ ŮɑɜŬɘ ˊŬɟɎ ɏɜŬ Ŭˊɚɧ ɚɘɛɎɜɘ ɐ ɛɑŬ ˊɟɞɓɚɐŰŬ əŬɘ ŭŮɜ ɢɟŮɘɎɕŮŰŬɘ ˊɎɜŰŬ ɜŬ ˊɟɞůŰŬŰŮɨɞɜŰŬɘ 

Ŭˊɧ ɝɏɜŬ ɨŭŬŰŬ. 

 

Å ȿɘɛŮɜɘəɧɠ ŰŮɟɛŬŰɘəɧɠ ůŰŬɗɛɧɠ: ȷɜ əŬɘ ˊɟɧəŮɘŰŬɘ ŬɡůŰɖɟɎ ɔɘŬ ɛɘŬ ŰŬɝɘɜɧɛɖůɖ ˊɞɡ ɗŬ ˊɟɏˊŮɘ 

ɜŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ɞ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ŰɏŰɞɘɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ 

ůŰɞɜ əɧůɛɞ əŬɗɘůŰɎ ŬɜŬɔəŬɑŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŬɡŰɐɠ Űɖɠ ɡˊɞŭɘŬɑɟŮůɖɠ. ɄɟɧəŮɘŰŬɘ Ůˊɑůɖɠ ɔɘŬ ŰŬ 

ɔɜɤůŰɎ ɤɠ "əŬŰŬɢɤɟɘůɛɏɜɞɘ ŰŮɟɛŬŰɘəɞɑ ůŰŬɗɛɞɑ". ɀŮ Űɖɜ ŬɡůŰɖɟɐ ɏɜɜɞɘŬ, ŭŮɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ɚɘɛɎɜɘŬ ŬɚɚɎ ɛɎɚɚɞɜ ɔɘŬ ŬˊɚɎ ŰŮɟɛŬŰɘəɎ Űɤɜ ɞˊɞɑɤɜ Űɞ ɡɚɘəɧ ˊɞɡ űɞɟŰɩɜŮŰŬɘ ɐ ŮəűɞɟŰɩɜŮŰŬɘ 

ŮɑɜŬɘ ˊɎɜŰŬ Űɞ ɑŭɘɞ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ, ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡɠ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛŮɠ ɛɧɜɞ ɔɘŬ Űɞ Ůɑŭɞɠ 

Űɤɜ ŬɔŬɗɩɜ ˊɞɡ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ. Ƀɘ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞɘ ŬˊɞəɚŮɘůŰɘəɞɑ ŰŮɟɛŬŰɘəɞɑ ůŰŬɗɛɞɑ ŮɑɜŬɘ 

ŬɡŰɞɑ ˊɞɡ ɛŮŰŬəɘɜɞɨɜ ůˊɧɟɞɡɠ ůɧɔɘŬɠ, ɎɜɗɟŬəŬ əŬɘ ɎɚɚŬ ɞɟɡəŰɎ. ȼ ůɡɜŰɟɘˊŰɘəɐ ˊɚŮɘɞɣɖűɑŬ 

ŮɑɜŬɘ ůŰŮɟŮɎ, Ŭɜ əŬɘ ɡˊɎɟɢɞɡɜ Ůˊɑůɖɠ ŮɝŮɘŭɘəŮɡɛɏɜŬ ŰŮɟɛŬŰɘəɎ ɡɔɟɞɨ Űɨˊɞɡ ɧˊɤɠ ɚɘˊŬɜŰɘəɎ, 

ɞɟɘůɛɏɜɞɘ Űɨˊɞɘ ŬŮɟɑɞɡ ə.ɚˊ. 

 

Å ɇŮɟɛŬŰɘəɧɠ ůŰŬɗɛɧɠ ɡˊŮɟɎəŰɘɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ: ɄɟɧəŮɘŰŬɘ ɔɘŬ ŮɔəŬŰŬůŰɎůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŭŮɜ 

ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŬəŰɐ əŬɘ ɖ ŮˊɘűɎɜŮɘŬ Űɞɡɠ ɓɟɑůəŮŰŬɘ ůŰɞ ůɨɜɞɚɞ Űɖɠ ůŰɖ ɗɎɚŬůůŬ. Ƀɘ ŰŮɟɛŬŰɘəɞɑ 

ůŰŬɗɛɞɑ ŮɑɜŬɘ ŮɜŰŮɚɩɠ ŰŮɢɜɖŰɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ əŬŰŬůəŮɡŬůŰŮɑ ŮɘŭɘəɎ ɔɘŬ ɜŬ 

ůŰŮɔɎɕɞɡɜ Űɞɜ Ůɝɞˊɚɘůɛɧ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ŮɛˊɞɟŮɡɛɎŰɤɜ. ȷůɢɞɚŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɛŮ Űɖɜ 

Ůɜɞˊɞɑɖůɖ Űɞɡ ŮɘůŮɟɢɧɛŮɜɞɡ űɞɟŰɑɞɡ əŬɘ Űɖɠ ŬˊɞůŰɞɚɐɠ ɛŮ ɗŬɚɎůůɘŬ ɛŮŰŬűɞɟɏɠ ɛɘəɟɐɠ 

ŬˊɧůŰŬůɖɠ ˊɟɞɠ Űɖɜ ŮɜŭɞɢɩɟŬ. 

 

Å ȾŬɜɎɚɘ: ɈˊɎɟɢɞɡɜ ɞɟɘůɛɏɜŮɠ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɛŮ ɜŬ ɢŬɟŬəŰɖɟɑůɞɡɛŮ 

ŬɡůŰɖɟɎ ɤɠ ˊɞŰɎɛɘ. ȷɡŰɐ ŮɑɜŬɘ ɖ ˊŮɟɑˊŰɤůɖ ŮəŮɑɜɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ ɗŬɚɎůůɘɤɜ 

ŮɘůŮɟɢɧɛŮɜɤɜ əŬɘ ˊɚɤŰɩɜ ɞŭɩɜ, ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɘŬɜɨɞɡɜ ɢɘɚɘɧɛŮŰɟŬ. ɆŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ, 

ŬɡŰɏɠ ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ Ůˊɘəɞɘɜɤɜɞɨɜ ɛŮ Űɖ ɗɎɚŬůůŬ ɐ Űɞɜ ɤəŮŬɜɧ Ŭˊɧ ɏɜŬ ɛɧɜɞ ůɖɛŮɑɞ. ȷɡŰɐ ɖ 

ŰŬɝɘɜɧɛɖůɖ ŭŮɜ əŬɚɨˊŰŮɘ ŮɔəŬŰŬůŰɎůŮɘɠ ŰŮɢɜɖŰɎ əŬŰŬůəŮɡŬůɛɏɜŮɠ ɐ Űɤɜ ɞˊɞɑɤɜ ɖ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ŮɑɜŬɘ Ŭˊɚɐ ŭɘɏɚŮɡůɖ ˊɚɞɑɤɜ (ɧˊɤɠ ɖ ȹɘɩɟɡɔŬ Űɞɡ ɄŬɜŬɛɎ ɐ ɖ ȹɘɩɟɡɔŬ Űɞɡ 

Ɇɞɡɏɕ). 

 

ɇɞ ɛɏɔŮɗɞɠ ŮɑɜŬɘ ɛɘŬ Ɏɚɚɖ ɛɏɗɞŭɞɠ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ɞɘ ɞɛɎŭŮɠ ɗŬ ůɢɖɛŬŰɘůŰɞɨɜ ɤɠ Ůɝɐɠ: ˊɞɚɨ 

ɛɘəɟɏɠ, ɛɘəɟɏɠ, ɛŮůŬɑŮɠ, ɛŮɔɎɚŮɠ əŬɘ ˊɞɚɨ ɛŮɔɎɚŮɠ. ũɘŬ Űɖɜ əŬŰɎŰŬɝɖ Űɤɜ ɚɘɛɏɜɤɜ əŬŰɎ ɛɏɔŮɗɞɠ, 

ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ŮɎɜ ɖ ŭɘŬɢŮɘɟɘůŰɘəɐ Űɞɡɠ ɞɜŰɧŰɖŰŬ ŮɑɜŬɘ ŭɖɛɧůɘŬ ɐ ɘŭɘɤŰɘəɐ, 

ŭɘɧŰɘ ŬɡŰɧɠ ɞ ɢŬɟŬəŰɐɟŬɠ ɗŬ ŮˊɖɟŮɎůŮɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ˊɟɞəɨˊŰɞɡɜ ɞɘ 

ŮˊŮɜŭɨůŮɘɠ. ȯɚɚɖ əɟɑůɘɛɖ ˊŰɡɢɐ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɘŭɘɞəŰɖůɑŬ ŮɑɜŬɘ ɧŰɘ ɖ ŮɛɓɏɚŮɘŬ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

Ůˊɘɟɟɞɐɠ ŮɑɜŬɘ ůɡɢɜɎ ɡɣɖɚɧŰŮɟɖ ɔɘŬ Űɞɡɠ ŭɖɛɧůɘɞɡɠ ŰŮɟɛŬŰɘəɞɨɠ ůŰŬɗɛɞɨɠ, ɧˊɞɡ ɞɘ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡɠ ŮɑɜŬɘ ˊŬɟŬɢɤɟɖɛɏɜŮɠ ůŮ ɘŭɘɤŰɘəɞɨɠ űɞɟŮɑɠ 

ŮəɛŮŰɎɚɚŮɡůɖɠ (Roa, Pena, Amante, əŬɘ Goretti, 2013). 
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Ƀɘ ɚɘɛɏɜŮɠ ɛˊɞɟɞɨɜ ɜŬ ɏɢɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ ŭɞɛɏɠ ɘŭɘɞəŰɖůɑŬɠ ɛŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ůɡɛɛŮŰɞɢɐɠ 

Űɞɡ ɘŭɘɤŰɘəɞɨ əŬɘ Űɞɡ ŭɖɛɧůɘɞɡ ŰɞɛɏŬ. ɇɟŮɘɠ ŮɜŭŮɘəŰɘəɞɑ Űɨˊɞɘ ɚɘɛɏɜɤɜ ŮɑɜŬɘ (Xia əŬɘ Lindsey, 

2021): 

 

¶ ɞ ɚɘɛɏɜŬɠ ɘŭɘɞəŰɐŰɖ 

¶ ɞ ɚɘɛɏɜŬɠ ɡˊɖɟŮůɘɩɜ 

¶ ɞ ˊɚɐɟɤɠ ɘŭɘɤŰɘəɞˊɞɘɖɛɏɜɞɠ ɚɘɛɏɜŬɠ 

 

ɆŰɞ ɚɘɛɏɜŬ ɘŭɘɞəŰɐŰɖ, ɖ ȿɘɛŮɜɘəɐ ȷɟɢɐ ŮɜŮɟɔŮɑ ɤɠ ɟɡɗɛɘůŰɘəɧɠ űɞɟɏŬɠ əŬɘ ɘŭɘɞəŰɐŰɖɠ. ȼ 

ɡˊɞŭɞɛɐ ɛɘůɗɩɜŮŰŬɘ ůŮ ɘŭɘɤŰɘəɏɠ ŮŰŬɘɟŮɑŮɠ ŮəɛŮŰɎɚɚŮɡůɖɠ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ ɚɘɛŮɜɘəɩɜ 

ɚŮɘŰɞɡɟɔɘɩɜ (ˊ.ɢ. ɢŮɘɟɘůɛɧɠ űɞɟŰɑɞɡ). ȼ ɚɘɛŮɜɘəɐ Ŭɟɢɐ Ůˊɑůɖɠ ˊɟɞɔɟŬɛɛŬŰɑɕŮɘ ŮˊŮɜŭɨůŮɘɠ ůŮ 

ɡˊɞŭɞɛɏɠ, Ůɜɩ ɞɘ ɘŭɘɤŰɘəɞɑ ɚɘɛŮɜɘəɞɑ űɞɟŮɑɠ Ůˊɘŭɘɩəɞɡɜ ůɡɛɓŬŰɘəɞɨɠ ɛɘəɟɞɞɘəɞɜɞɛɘəɞɨɠ 

ůŰɧɢɞɡɠ, ɧˊɤɠ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɤɜ əŮɟŭɩɜ, ŬɜɎˊŰɡɝɖ əŬɘ ˊɟɧůɗŮŰɞ ɛŮɟɑŭɘɞ ŬɔɞɟɎɠ.  

 

ɆŮ ɚɘɛɏɜŬ ɡˊɖɟŮůɘɩɜ, ɖ ɚɘɛŮɜɘəɐ Ŭɟɢɐ ˊɟɞůűɏɟŮɘ Űɞ ˊɚɐɟŮɠ űɎůɛŬ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ 

ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɗŬɚɎůůɘɤɜ ɚɘɛɏɜɤɜ. ɇŬ ɚɘɛɎɜɘŬ ɡˊɖɟŮůɘɩɜ ɏɢɞɡɜ 

əŬŰɎ əɨɟɘɞ ɚɧɔɞ ŭɖɛɧůɘɞ ɢŬɟŬəŰɐɟŬ əŬɘ ŮɚɏɔɢɞɜŰŬɘ ůɡɜɐɗɤɠ Ŭˊɧ Űɞ ɡˊɞɡɟɔŮɑɞ ɛŮŰŬűɞɟɩɜ.  

 

ɆŮ ɏɜŬɜ ˊɚɐɟɤɠ ɘŭɘɤŰɘəɞˊɞɘɖɛɏɜɞ ɚɘɛɏɜŬ, ɖ ɚɘɛŮɜɘəɐ Ŭɟɢɐ ŮɑɜŬɘ Ůɝ ɞɚɞəɚɐɟɞɡ 

ɘŭɘɤŰɘəɞˊɞɘɖɛɏɜɖ ɛŮ ůɢŮŭɧɜ ɧɚŮɠ Űɘɠ ɚɘɛŮɜɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ɡˊɧ ɘŭɘɤŰɘəɧ ɏɚŮɔɢɞ, Ůɜɩ Űɞ əɟɎŰɞɠ 

ŭŮɜ ɏɢŮɘ ˊɚɏɞɜ ɞɡůɘŬůŰɘəɐ ůɡɛɛŮŰɞɢɐ ɐ ŭɖɛɧůɘɞ ůɡɛűɏɟɞɜ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ɚɘɛɏɜɤɜ. ɇɞ ɚɘɛɎɜɘ 

ɡˊɖɟŮůɘɩɜ əŬɘ Űɞ ˊɚɐɟɤɠ ɘŭɘɤŰɘəɞˊɞɘɖɛɏɜɞ ɚɘɛɎɜɘ ɓɟɑůəɞɜŰŬɘ ůŰŬ ŬɜŰɑɗŮŰŬ ɎəɟŬ Űɞɡ űɎůɛŬŰɞɠ 

Űɖɠ ŭɞɛɐɠ ɘŭɘɞəŰɖůɑŬɠ Űɤɜ ɚɘɛɏɜɤɜ.  

 

Ƀ ɚɘɛɏɜŬɠ Űɞɡ ɘŭɘɞəŰɐŰɖ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŮɜŭɘɎɛŮůɞ ůŰɖ ŭɞɛɐ Űɞɡ, ŮɑɜŬɘ Űɞ ˊɘɞ ůɡɜɖɗɘůɛɏɜɞ 

ɛɞɜŰɏɚɞ ɔɘŬ Űɞɡɠ ɛŮɔɎɚɞɡɠ əŬɘ ɛŮůŬɑɞɡɠ ɚɘɛɏɜŮɠ (Xia əŬɘ Lindsey, 2021). 

 

Ƀ ɚɘɛɏɜŬɠ ŬˊɞŰŮɚŮɑ ɞɡůɘŬůŰɘəɧ əɟɑəɞ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ ŬɚɡůɑŭŬɠ ˊɞɡ ɏɢŮɘ ŮɝŮɚɘɢɗŮɑ Ŭˊɧ ɔŮɜɘɎ ůŮ 

ɔŮɜɘɎ. ȾɎɗŮ ɔŮɜɘɎ ɚɘɛɏɜɤɜ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɤɠ ŬˊɎɜŰɖůɖ ůŮ ˊɞɚɚɏɠ ŬɚɚŬɔɏɠ ůŰɖɜ ˊŬɔəɧůɛɘŬ 

ɞɘəɞɜɞɛɑŬ. Ʉɞɚɚɞɑ ůɡɔɔɟŬűŮɑɠ ˊŮɟɘɔɟɎűɞɡɜ ŬɡŰɏɠ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɔŮɜɘɏɠ ɚɘɛɏɜɤɜ Ŭˊɧ Űɖɜ ˊɟɩŰɖ 

ɏɤɠ Űɖɜ ˊɏɛˊŰɖ ɔŮɜɘɎ. ɋůŰɧůɞ, ɛɧɜɞ ɞɘ ɞɟɘůɛɞɑ Űɤɜ Űɟɘɩɜ ˊɟɩŰɤɜ ɔŮɜŮɩɜ ɏɢɞɡɜ ɔŮɜɘəɐ Ŭˊɞŭɞɢɐ 

ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ. ɇɞ 1992, ɖ ȹɘɎůəŮɣɖ Űɤɜ ȼɜɤɛɏɜɤɜ Ⱥɗɜɩɜ ɔɘŬ Űɞ Ⱥɛˊɧɟɘɞ əŬɘ Űɖɜ ȷɜɎˊŰɡɝɖ 

(UNCTAD) ŬɜɏˊŰɡɝŮ ɏɜŬ Ůɜɜɞɘɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ ɔɘŬ ɜŬ ɢŬɟŬəŰɖɟɑůŮɘ ŬɡŰɏɠ Űɘɠ ŰɟŮɘɠ ɔŮɜɘɏɠ 

(Beresford, Gardner, Pettit, Naniopoulos, & Wooldridge, 2006).  

 

ȼ ˊɞɟŮɑŬ Ůɝɏɚɘɝɖɠ Űɤɜ ɚɘɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ ɔɟŬɛɛɘəɐ ŬɚɚɎ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ ɛɘŬ ŭɡɜŬɛɘəɐ ŭɘŬŭɘəŬůɑŬ 

ɛŮŰɎɓŬůɖɠ, ůŰɖɜ ɞˊɞɑŬ əɎɗŮ űɎůɖ ˊɟɞůɗɏŰŮɘ ɜɏŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŭɘŮɡɟɨɜɞɜŰŬɠ Űɞɡɠ ɟɧɚɞɡɠ əŬɘ 

Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ. ȼ ůŰŬŭɘŬəɐ Ůɜɑůɢɡůɖ Űɖɠ ɗɏůɖɠ Űɞɡɠ ůŰɞ ŭɘŮɗɜɏɠ 

Ůɛˊɧɟɘɞ, ůŰɘɠ ɛŮŰŬűɞɟɏɠ ŬɚɚɎ əŬɘ ůŰɖɜ ŬůŰɘəɐ ŬɜɎˊŰɡɝɖ ŮˊɘŰɟɏˊŮɘ ɛɘŬ ŮɝŮɚɘəŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɖɠ 

ɚɘɛŮɜɘəɐɠ ŬɜɎˊŰɡɝɖɠ. 
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ɆŰɖɜ ˊɟɩŰɖ ɔŮɜɘɎ, ɏɤɠ əŬɘ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1950, ɞɘ ɚɘɛɏɜŮɠ ˊŮɟɘɞɟɑɕɞɜŰŬɜ əɡɟɑɤɠ ůŰɖ ɛŮŰŬűɞɟɎ 

űɞɟŰɑɤɜ. ȿŮɘŰɞɡɟɔɞɨůŬɜ ɤɠ ŬɡŰɧɜɞɛɞɘ əɧɛɓɞɘ ůɨɜŭŮůɖɠ ɛŮŰŬɝɨ ɗɎɚŬůůŬɠ əŬɘ ɝɖɟɎɠ, ɢɤɟɑɠ ɜŬ 

ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɞɡůɘŬůŰɘəɎ ɛŮ Űɞ ɔɨɟɤ Ůɛˊɞɟɘəɧ ɐ ɞɘəɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ (Yau, Peng, Qadir, Low, 

& Ling, 2020).  

 

ȾŬɗɩɠ ˊŮɟɜɎɛŮ ůŰɖ ŭŮɨŰŮɟɖ ɔŮɜɘɎ, Ŭˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1960 ɏɤɠ Űɞ 1980, ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ ˊɟɩŰŬ 

ůŰɞɘɢŮɑŬ ɓɘɞɛɖɢŬɜɘəɐɠ əŬɘ Ůɛˊɞɟɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŮɜŰɧɠ Űɞɡ ɚɘɛɏɜŬ. ɄŬɟɧŰɘ ɖ ɚŮɘŰɞɡɟɔɘəɐ 

ŭɘŬůɨɜŭŮůɖ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ, ŬɜɞɑɔŮɘ ɞ ŭɟɧɛɞɠ ɔɘŬ ɛɘŬ ˊɘɞ ˊɞɚɨˊɚŮɡɟɖ 

ɚɘɛŮɜɘəɐ ŰŬɡŰɧŰɖŰŬ (Wong, Shou, Zhang, & Ng, 2017). 

 

ȼ ŰɟɑŰɖ ɔŮɜɘɎ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ůɖɛŬɜŰɘəɐ ŰŮɢɜɞɚɞɔɘəɐ əŬɘ ɚŮɘŰɞɡɟɔɘəɐ ŬɜŬɓɎɗɛɘůɖ. ȼ 

ŮɝɎˊɚɤůɖ Űɖɠ ŮɛˊɞɟŮɡɛŬŰɞəɘɓɤŰɑɤůɖɠ, ɖ ŮɘůŬɔɤɔɐ Űɤɜ ŭɘŬŰɟɞˊɘəɩɜ ɛŮŰŬűɞɟɩɜ əŬɘ ɖ 

Ŭɝɘɞˊɞɑɖůɖ ɣɖűɘŬəɩɜ ŮɟɔŬɚŮɑɤɜ ɛŮŰŬŰɟɏˊɞɡɜ Űɞɜ ɚɘɛɏɜŬ ůŮ ŮɜŮɟɔɧ əɟɑəɞ Űɖɠ ŮűɞŭɘŬůŰɘəɐɠ 

ŬɚɡůɑŭŬɠ, ɛŮ ɏɛűŬůɖ ůŰɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůŭɑŭɞɡɜ ˊɟɞůŰɘɗɏɛŮɜɖ ŬɝɑŬ (Beresford, 

Gardner, Pettit, Naniopoulos, & Wooldridge, 2006).  

 

ɆŰɖɜ ŰɏŰŬɟŰɖ ɔŮɜɘɎ, ɞɘ ɚɘɛɏɜŮɠ ŮɝŮɚɑůůɞɜŰŬɘ ůŮ çɏɝɡˊɜŬè ůɡůŰɐɛŬŰŬ, ɛŮ ŮɜůɤɛŬŰɤɛɏɜɖ ɣɖűɘŬəɐ 

ɡˊɞŭɞɛɐ, ɟɞɐ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ ɘəŬɜɧŰɖŰŬ ɚŮɘŰɞɡɟɔɑŬɠ ɤɠ ůɡɜŭŮŭŮɛɏɜɞɘ 

ˊŮɟɘűŮɟŮɘŬəɞɑ əɧɛɓɞɘ. ȼ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ ŭɖɛɧůɘɤɜ əŬɘ ɘŭɘɤŰɘəɩɜ űɞɟɏɤɜ ŬɜŬŭŮɘəɜɨŮŰŬɘ ůŮ 

əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ (Kaliszewski, 2018). 

 

ȼ ˊɏɛˊŰɖ ɔŮɜɘɎ ŮɘůɎɔŮɘ ɛɘŬ ˊɘɞ Ŭɜɗɟɩˊɘɜɖ əŬɘ əɞɘɜɤɜɘəɎ ŮɡŬɑůɗɖŰɖ ɞˊŰɘəɐ. ȼ ɏɛűŬůɖ 

ɛŮŰŬŰɞˊɑɕŮŰŬɘ ůŰɖɜ ŮɛˊŮɘɟɑŬ Űɞɡ ɢɟɐůŰɖ, ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊɖɟŮůɘɩɜ əŬɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ 

ůŰŬɗŮɟɩɜ ŭŮůɛɩɜ ɛŮ Űɖɜ Űɞˊɘəɐ əɞɘɜɤɜɑŬ. Ƀɘ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ɛŮ Űɟɧˊɞ ˊɞɡ 

ɡˊɖɟŮŰŮɑ Űɖ ɓɘɤůɘɛɧŰɖŰŬ əŬɘ Űɖɜ əɞɘɜɤɜɘəɐ ɡˊŮɡɗɡɜɧŰɖŰŬ (Flynn & Lee, 2020).  

 

ɄŬɟɎɚɚɖɚŬ, ůŮ ɗŮɤɟɖŰɘəɧ ŮˊɑˊŮŭɞ, ŭɘŬɛɞɟűɩɜŮŰŬɘ ɖ ɘŭɏŬ ɛɘŬɠ ɏəŰɖɠ űɎůɖɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ 

ɚɘɛŮɜɘəɧ ůɨůŰɖɛŬ ˊɞɡ ŬɔɔɑɕŮɘ Űɖɜ ˊɚɐɟɖ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ, ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɛŮ ŬəɟɑɓŮɘŬ ůɨɜɗŮŰŮɠ 

ŭɘŬŰɟɞˊɘəɏɠ ůɡɜŭɏůŮɘɠ, ŮɝɡˊɖɟŮŰŮɑ ˊɚɞɑŬ ˊɞɚɨ ɛŮɔɎɚɤɜ ŭɘŬůŰɎůŮɤɜ əŬɘ ŮɜůɤɛŬŰɩɜŮɘ 

ˊɟɤŰɞˊɞɟɘŬəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬˊɞɗɐəŮɡůɖɠ - Ŭɜ əŬɘ ˊɟɞɠ Űɞ ˊŬɟɧɜ ˊŬɟŬɛɏɜŮɘ ůŮ űɎůɖ ůŰŬŭɘŬəɐɠ 

ˊɟɞůɏɔɔɘůɖɠ (Belmoukari, Audy, & Forget, 2023). 

2.2. ɄŮɟɘɓŬɚɚɞɜŰɘəɞɑ əɑɜŭɡɜɞɘ əŬɘ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ  

 

Ƀɘ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ əŬɘ ɞɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ ŬɡŰɏɠ ŬˊɞŰŮɚɞɨɜ ˊɖɔɐ 

ɟɨˊɤɜ əŬɘ ɛɧɚɡɜůɖɠ ŮˊɖɟŮɎɕɞɜŰŬɠ Űɞɜ ŬɏɟŬ, ŰŬ ɨŭŬŰŬ əŬɘ Űɖ ɔɖ ˊɞɡ ˊŮɟɘɓɎɚɚɞɜŰŬɘ. ɄɟɧůɗŮŰŬ, 

ˊɏɟŬɜ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ əɘɜŭɨɜɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ɚɘɛŮɜɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ŬɡŰɏɠ 

ůɡɛɓɎɚɚɞɡɜ ůŰɘɠ Ůəˊɞɛˊɏɠ ŬŮɟɑɤɜ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ, ŰŬ ɞˊɞɑŬ ŮɜŰŮɑɜɞɡɜ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ 

əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ. ȼ ůɨɜŭŮůɖ ŬɡŰɐ ŮɑɜŬɘ ŭɘɛŮɟɐɠ əŬɗɩɠ, Ůɜɩ ɞɘ ɚɘɛŮɜɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 
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ŮɜŰŮɑɜɞɡɜ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, ŰŬɡŰɧɢɟɞɜŬ ŮˊɖɟŮɎɕɞɜŰŬɘ ůɖɛŬɜŰɘəɎ Ŭˊɧ Űɘɠ 

ŮˊɘˊŰɩůŮɘɠ Űɖɠ əŬɘ ŰŬ ŬəɟŬɑŬ űŬɘɜɧɛŮɜŬ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ (León-Mateos, Sartal, López-Manuel, 

& Quintas, 2021). 

 

 

2.2.1. ȿɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ əŬɘ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ  

 

ȼ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, ɖ ɞˊɞɑŬ ˊɟɞəŬɚŮɑŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɘɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ Ůəˊɞɛˊɏɠ CO2, 

ŬˊɞŰŮɚŮɑ ɛɑŬ Ŭˊɧ Űɘɠ əɨɟɘŮɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ůɐɛŮɟŬ ɖ ŬɜɗɟɤˊɧŰɖŰŬ. ɋůŰɧůɞ, ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ ŬɡŰɧ ˊɞɡ ůɡɜɐɗɤɠ ˊɘůŰŮɨŮŰŬɘ, ŭŮɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ŬəɟŬɑɞ űŬɘɜɧɛŮɜɞ ŬɚɚɎ ɔɘŬ ɛɘŬ 

ůŰŬŭɘŬəɐ Ŭɨɝɖůɖ Űɖɠ ůɡɢɜɧŰɖŰŬɠ əŬɘ Űɖɠ ɏɜŰŬůɖɠ ŬəɟŬɑɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɧˊɤɠ 

əŬŰŬɘɔɑŭŮɠ, ɝɖɟŬůɑŮɠ ɐ ˊɚɖɛɛɨɟŮɠ. ɆŮ ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ, ŰŬ ɗŬɚɎůůɘŬ ɚɘɛɎɜɘŬ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

əɟɑůɘɛŬ ůŰɞɜ ɟɧɚɞ Űɞɡɠ ɤɠ əɧɛɓɞɘ ŮűɞŭɘŬůŰɘəɐɠ, ɧɢɘ ɛɧɜɞ ŮˊŮɘŭɐ ŮɑɜŬɘ ŮɡɎɚɤŰŬ ůŰɖɜ əɚɘɛŬŰɘəɐ 

ŬɚɚŬɔɐ, ŬɚɚɎ əŬɘ ɚɧɔɤ Űɖɠ ŰŮɟɎůŰɘŬɠ ůɖɛŬůɑŬɠ Űɞɡɠ ůŰɘɠ ˊŬɔəɧůɛɘŮɠ ŬɚɡůɑŭŮɠ ŮűɞŭɘŬůɛɞɨ. ȺɑɜŬɘ 

ŮɡɎɚɤŰŬ ŮˊŮɘŭɐ ɖ ɗɏůɖ Űɞɡɠ ŰŬ əŬɗɘůŰɎ ɘŭɘŬɑŰŮɟŬ ŮəŰŮɗŮɘɛɏɜŬ ůŮ ŭɡůɛŮɜɐ əɚɘɛŬŰɘəɎ űŬɘɜɧɛŮɜŬ 

(Leon-Mateos, Sartal, Lopez-Manuel, əŬɘ Quintas, 2021). 

 

Ƀɘ ůɡɢɜɧŰŮɟŮɠ əŬɘ ˊɘɞ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ əŬɘ əŬŰŬɘɔɑŭŮɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɛˊɞɟŮɑ ɜŬ 

ŮˊɖɟŮɎůɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɤɜ ɚɘɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ, ɞɘ "Ŭɟɔɏɠ" ŬɚɚŬɔɏɠ Űɞɡ əɚɑɛŬŰɞɠ, ɧˊɤɠ 

ɖ Ɏɜɞŭɞɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ, ŰŬ ɘůɢɡɟɧŰŮɟŬ əɨɛŬŰŬ ɐ ɖ Ŭɡɝɖɛɏɜɖ ŬɚɛɡɟɧŰɖŰŬ, ˊɞɡ 

ŮˊɘŭŮɘɜɩɜŮɘ Űɖ ŭɘɎɓɟɤůɖ, ɏɢɞɡɜ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɏɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŮ ŬɡŰɧɜ Űɞɜ Űɨˊɞ 

ɡˊɞŭɞɛɐɠ. ȼ Ɏɜɞŭɞɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɞŭɖɔŮɑ ůŮ ɛŮɔŬɚɨŰŮɟɖ ɏəɗŮůɖ ůŮ űŬɘɜɧɛŮɜŬ 

əŬŰŬɘɔɑŭɤɜ, ɤɠ Ůə ŰɞɨŰɞɡ, ŰŬ ɚɘɛɎɜɘŬ əŬɘ ɎɚɚŮɠ ˊŬɟɎəŰɘŮɠ ɡˊɞŭɞɛɏɠ ŮɑɜŬɘ ŮɝŬɘɟŮŰɘəɎ ŮɡŬɑůɗɖŰŬ 

ůŰɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ (Polydoropoulou, Bouhouras, Papaioannou, 

əŬɘ Karakikes, 2025). 

 

ɀŮŰŬɝɨ ŬɡŰɩɜ, ɞɘ ŰɡűɩɜŮɠ, ɤɠ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ůɞɓŬɟɧŰŮɟɞɡɠ əɚɘɛŬŰɘəɞɨɠ əɘɜŭɨɜɞɡɠ ˊɞɡ 

ŮˊɖɟŮɎɕɞɡɜ Űɘɠ ɚɘɛŮɜɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ůɡɢɜɎ ˊɟɞəŬɚɞɨɜ ɞɘəɞɜɞɛɘəɏɠ əŬɘ ˊŮɟɘɞɡůɘŬəɏɠ 

ŬˊɩɚŮɘŮɠ ůŰɞɡɠ ɚɘɛɏɜŮɠ əŬɘ ˊŮɟɘɞɟɑɕɞɡɜ Űɘɠ ˊŬɟŬɔɤɔɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰɞɡɠ ŰŮɟɛŬŰɘəɞɨɠ 

ůŰŬɗɛɞɨɠ əŬɘ, ůŮ ůɞɓŬɟɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ɛˊɞɟɞɨɜ ɜŬ ŬˊŮɘɚɐůɞɡɜ Űɖɜ Ŭɜɗɟɩˊɘɜɖ ɕɤɐ əŬɘ Űɖɜ 

ŬůűɎɚŮɘŬ, ŮˊɖɟŮɎɕɞɜŰŬɠ ɏŰůɘ Űɖ űɡůɘɞɚɞɔɘəɐ ɚŮɘŰɞɡɟɔɑŬ ɞɚɧəɚɖɟɞɡ Űɞɡ ŬůŰɘəɞɨ ɞɘəɞɜɞɛɘəɞɨ 

ůɡůŰɐɛŬŰɞɠ. Ƀɘ ůɡɢɜɞɑ ŰɡűɩɜŮɠ ůŰŬ ɚɘɛɎɜɘŬ ɧɢɘ ɛɧɜɞ ŭɘŬəɧˊŰɞɡɜ Űɘɠ ɚɘɛŮɜɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, ŬɚɚɎ 

əŬɘ ˊɟɞəŬɚɞɨɜ ɞɘəɞɜɞɛɘəɏɠ ŬˊɩɚŮɘŮɠ əŬɘ ŰɟŬɡɛŬŰɘůɛɞɨɠ ůŰɞɡɠ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ űɞɟŮɑɠ, ɧˊɤɠ ɞɘ 

ɚɘɛɏɜŮɠ, ɞɘ ɛŮŰŬűɞɟŮɑɠ əŬɘ ɞɘ űɞɟŰɤŰɏɠ. ȺɘŭɘəɧŰŮɟŬ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Ůɜɧɠ ŰɡűɩɜŬ, ɞɘ ɚɘɛŮɜɘəɏɠ 

ŭɞɛɏɠ əŬɘ ɞ Ůɝɞˊɚɘůɛɧɠ (ˊ.ɢ. ˊŬɟŬɚɘŬəɞɑ Űɞɑɢɞɘ, ɔɏűɡɟŮɠ, ɔŮɟŬɜɞɑ əŬɘ ŬˊɞɗɐəŮɠ) ůɡɢɜɎ ɡűɑůŰŬɜŰŬɘ 

ůɞɓŬɟɏɠ űɡůɘəɏɠ ɕɖɛɘɏɠ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ ˊŬɟŬŰŮŰŬɛɏɜŮɠ ŭɘŬəɞˊɏɠ ɚŮɘŰɞɡɟɔɑŬɠ 

Űɤɜ ɚɘɛɏɜɤɜ əŬɘ ůɖɛŬɜŰɘəɏɠ ɞɘəɞɜɞɛɘəɏɠ ŬˊɩɚŮɘŮɠ. ȾɎɗŮ ŬŭɡɜŬɛɑŬ ɚŮɘŰɞɡɟɔɑŬɠ Ůɜɧɠ ɚɘɛɏɜŬ 

ɛˊɞɟŮɑ ɜŬ ŮɝŬˊɚɤɗŮɑ əŬŰɎ ɛɐəɞɠ Űɖɠ ŬɚɡůɑŭŬɠ ŮűɞŭɘŬůɛɞɨ ůŮ ɓɘɞɛɖɢŬɜɘəɞɨɠ ɧɔəɞɡɠ ˊɞɡ 

ŮɝɡˊɖɟŮŰɞɨɜŰŬɘ Ŭˊɧ Űɞ ɚɘɛɏɜŬ, ŮˊɖɟŮɎɕɞɜŰŬɠ ɏŰůɘ ŬɟɜɖŰɘəɎ Űɘɠ Űɞˊɘəɏɠ, ŮɜŭɞˊŮɟɘűŮɟŮɘŬəɏɠ əŬɘ 

ˊŬɔəɧůɛɘŮɠ ɞɘəɞɜɞɛɑŮɠ (Wang, əŬɘ ůɡɜ., 2024). 
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2.3. ɇɟɤŰɧŰɖŰŬ 

 

2.3.1. ȼ ɏɜɜɞɘŬ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ 

 

ȼ ŰɟɤŰɧŰɖŰŬ ŮɑɜŬɘ ɛɑŬ ɓŬůɘəɐ ɏɜɜɞɘŬ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ ˊɞɡ ŭɏɢɞɜŰŬɘ ɞɘ 

ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ ɚɧɔɤ űɡůɘəɩɜ űŬɘɜɞɛɏɜɤɜ ŬɚɚɎ əŬɘ ŬɜɗɟɤˊɞɔŮɜɩɜ ˊŬɟŮɛɓɎůŮɤɜ. ȹŮɜ 

ŮɛɓŬɗɨɜŮɘ ɛɧɜɞ ůŰɞ ˊɧůɞ ŰɟɤŰɧ ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ ůŮ ŮɝɤŰŮɟɘəɏɠ ŮˊɘɓŬɟɨɜůŮɘɠ, ŬɚɚɎ əŬɘ ůŰɞ 

əŬŰɎ ˊɧůɞ ɛˊɞɟŮɑ ɜŬ ŬɜŰŬˊŮɝɏɚɗŮɘ, ɜŬ ˊɟɞůŬɟɛɞůŰŮɑ əŬɘ, ŰŮɚɘəɎ, ɜŬ ŮˊŬɜɏɚɗŮɘ (IPCC, 2014). 

 

ɆɨɛűɤɜŬ ɛŮ Űɞ ŮˊɘəɟŬŰɏůŰŮɟɞ ɗŮɤɟɖŰɘəɧ ɛɞɜŰɏɚɞ, ɖ ŰɟɤŰɧŰɖŰŬ ɢɤɟɑɕŮŰŬɘ ůŮ ŰɟŮɘɠ ɓŬůɘəɞɨɠ 

ɎɝɞɜŮɠ: Űɖɜ ɏəɗŮůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ůŰɞɜ əɑɜŭɡɜɞ, Űɖɜ ŮɡŬɘůɗɖůɑŬ Űɞɡ ůŮ ŬɡŰɧɜ əŬɘ Űɖɜ 

ˊɟɞůŬɟɛɞůŰɘəɐ Űɞɡ ɘəŬɜɧŰɖŰŬ, ŭɖɚŬŭɐ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ŬɜŰŬˊɞəɟɘɗŮɑ ŬˊɞŰŮɚŮůɛŬŰɘəɎ əŬɘ ɜŬ 

ˊŮɟɘɞɟɑůŮɘ Űɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ (Leon-Mateos əŬɘ ůɡɜ., 2021). 

 

ȹŮɜ ŬɟəŮɑ ˊŬɟɧɚŬ ŬɡŰɎ ɖ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ɨˊŬɟɝɖɠ Ůɜɧɠ əɘɜŭɨɜɞɡ, ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ŮɝŮŰɎůɞɡɛŮ 

ˊɧůɞ ůɞɓŬɟɏɠ ɗŬ ŮɑɜŬɘ ɞɘ ůɡɜɏˊŮɘŮɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ŭɨɞ ɚɘɛɎɜɘŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ɑŭɘŬ 

ˊŮɟɘɞɢɐ ɛˊɞɟŮɑ ɜŬ ŭɘŬűɏɟɞɡɜ ůɖɛŬɜŰɘəɎ ɤɠ ˊɟɞɠ Űɖɜ ŰɟɤŰɧŰɖŰɎ Űɞɡɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ əŬŰɎůŰŬůɖ 

Űɤɜ ɡˊɞŭɞɛɩɜ Űɞɡɠ ɐ Űɞ ˊɧůɞ əŬɚɎ ůɡɜŰɖɟɞɨɜŰŬɘ (Adam əŬɘ ůɡɜ., 2022). 

 

Ⱥˊɘˊɚɏɞɜ, ɖ ŰɟɤŰɧŰɖŰŬ ŭŮɜ ɏɢŮɘ ɛɧɜɞ ŰŮɢɜɘəɐ ŭɘɎůŰŬůɖ. ɄŬɑɕɞɡɜ ɟɧɚɞ əŬɘ əɞɘɜɤɜɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ, 

ɧˊɤɠ ɞɘ ɞɘəɞɜɞɛɘəɞɑ ˊɧɟɞɘ ɐ ɖ ŭɘɞɘəɖŰɘəɐ ɘəŬɜɧŰɖŰŬ ɛɘŬɠ əɞɘɜɧŰɖŰŬɠ. ȷəɧɛɖ əŬɘ ɧŰŬɜ ɞɘ űɡůɘəɏɠ 

ůɡɜɗɐəŮɠ ŭŮɜ ŮɑɜŬɘ ŬɜŰɑɝɞŮɠ, ɖ ŬˊɞɡůɑŬ ɞɟɗɩɜ əɞɘɜɤɜɘəɩɜ ŮɟɔŬɚŮɑɤɜ əŬɘ ŭɞɛɩɜ ɛˊɞɟŮɑ ɜŬ əɎɜŮɘ 

ɛɘŬ ˊŮɟɘɞɢɐ ˊɘɞ ŮɡɎɚɤŰɖ. ȼ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ əŬŰɎůŰŬůɖ, Ůˊɞɛɏɜɤɠ, ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ɞˊɞɘɞɡŭɐˊɞŰŮ ůɢŮŭɑɞɡ ˊɟɧɚɖɣɖɠ ɐ ŬˊɞəŬŰɎůŰŬůɖɠ (Flynn əŬɘ Lee, 2020). 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ɚɘɛɏɜɤɜ, ɖ ŰɟɤŰɧŰɖŰŬ ŬˊɞəŰɎ ŬɝɘɞůɖɛŮɑɤŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, əŬɗɩɠ 

ůɢŮŰɑɕŮŰŬɘ Űɧůɞ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ ɧůɞ əŬɘ ɛŮ Űɖ ɢɤɟɘəɐ ŭɘɎůŰŬůɖ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ. ȼ 

ˊɘɗŬɜɧŰɖŰŬ ŭɘŬəɞˊɐɠ Űɤɜ ɚɘɛŮɜɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ ŮɝŬɘŰɑŬɠ ŬəɟŬɑɤɜ əɚɘɛŬŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ (ɧˊɤɠ 

əŬŰŬɘɔɑŭŮɠ ɐ ˊɚɖɛɛɨɟŮɠ), ŬɚɚɎ əŬɘ ˊɘɞ ɐˊɘɤɜ əŬɘ ůŰŬŭɘŬəɩɜ ɛŮŰŬɓɞɚɩɜ(ɧˊɤɠ ɖ Ɏɜɞŭɞɠ Űɖɠ 

ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ), ŮɜŭɏɢŮŰŬɘ ɜŬ ˊɟɞəŬɚɏůŮɘ ůɖɛŬɜŰɘəɏɠ űɗɞɟɏɠ. Ƀɘ ŮˊɘˊŰɩůŮɘɠ ŬɡŰɏɠ ŭŮɜ 

ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɞɜ Űɞɜ ɚɘɛɏɜŬ ŬɚɚɎ ŮˊŮəŰŮɑɜɞɜŰŬɘ əŬɘ ůŰɖɜ Űɞˊɘəɐ ɞɘəɞɜɞɛɑŬ, ŮɘŭɘəɎ ůŮ 

ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛŮɑɕɞɜŮɠ əɧɛɓɞɡɠ ɛŮŰŬűɞɟɩɜ əŬɘ ŮűɞŭɘŬůɛɞɨ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ 

ŮɡɎɚɤŰŮɠ əɞɘɜɧŰɖŰŮɠ (Adam əŬɘ ůɡɜ., 2022). 

 

Ƀɘ ˊɟɞɓɚɏɣŮɘɠ Űɤɜ əɚɘɛŬŰɘəɩɜ ɛɞɜŰɏɚɤɜ ŮˊɘůɖɛŬɑɜɞɡɜ ɧŰɘ ůŰɞ ɎɛŮůɞ ɛɏɚɚɞɜ ŬɜŬɛɏɜŮŰŬɘ Ŭɨɝɖůɖ 

ɧɢɘ ɛɧɜɞ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŬɚɚɎ əŬɘ Űɖɠ ɏɜŰŬůɖɠ Űɤɜ ŬəɟŬɑɤɜ űŬɘɜɞɛɏɜɤɜ. ȷɡŰɐ ɖ ŮˊɘəŮɑɛŮɜɖ 

ɛŮŰŬɓɞɚɐ əŬɗɘůŰɎ Űɖɜ ŰɟɤŰɧŰɖŰŬ ɏɜŬ ŭɡɜŬɛɘəɧ əŬɘ ɛŮŰŬɓŬɚɚɧɛŮɜɞ ɛɏɔŮɗɞɠ, ˊɞɡ ŬˊŬɘŰŮɑ ůɡɢɜɐ 
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ŬɜŬɗŮɩɟɖůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮəŰɑɛɖůɖɠ əŬɘ Űɤɜ ůŰɟŬŰɖɔɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ (Polydoropoulou 

əŬɘ ůɡɜ., 2025). 

 

ɃűŮɑɚŮɘ ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ŬəɧɛŬ əŬɘ űŬɘɜɞɛŮɜɘəɎ ɐˊɘŮɠ əŬɘ ůŰŬŭɘŬəɏɠ ɛŮŰŬɓɞɚɏɠ, ɧˊɤɠ ɖ 

əŬɗɖɛŮɟɘɜɐ ŭɘɎɓɟɤůɖ ɐ ɞɘ ɛɘəɟɏɠ ŭɘŬəɡɛɎɜůŮɘɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ, ɛˊɞɟɞɨɜ ůŮ ɓɎɗɞɠ ɢɟɧɜɞɡ ɜŬ 

ˊɟɞəŬɚɏůɞɡɜ ůɖɛŬɜŰɘəɐ ɡˊɞɓɎɗɛɘůɖ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ ɡˊɞŭɞɛɩɜ. ȳŰŬɜ ŬɡŰɏɠ ɞɘ űɗɞɟɏɠ ŭŮɜ 

ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɏɔəŬɘɟŬ əŬɘ ůɡůŰɖɛŬŰɘəɎ, ɞŭɖɔɞɨɜ ůŰɖ ůŰŬŭɘŬəɐ ɛŮɑɤůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ 

Űɤɜ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ əɘɜŭɨɜɞɡ ŬůŰɞɢɑŬɠ (Sun əŬɘ ůɡɜ., 2023). 

 

ũɘŬ Űɖɜ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ Ůɘŭɘəɞɑ ŭŮɑəŰŮɠ, Ůə Űɤɜ ɞˊɞɑɤɜ ɞ ˊɘɞ 

ŭɘŬŭŮŭɞɛɏɜɞɠ ŮɑɜŬɘ ɞ ȹŮɑəŰɖɠ ɇɟɤŰɧŰɖŰŬɠ (Vulnerability  Index). Ƀ ŭŮɑəŰɖɠ ŬɡŰɧɠ ˊŬɟɏɢŮɘ ɏɜŬ 

ŮɟɔŬɚŮɑɞ ŮɜůɤɛɎŰɤůɖɠ ŭŮŭɞɛɏɜɤɜ ɛŮ ŬˊɩŰŮɟɞ ůəɞˊɧ Űɖɜ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊŬɟɎəŰɘɤɜ 

ˊŮɟɘɞɢɩɜ. ȼ ŮűŬɟɛɞɔɐ Űɞɡ ŭŮɑəŰɖ ŬɡŰɞɨ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ůɡɔəɟɧŰɖůɖ ɛɖɢŬɜɘůɛɩɜ Ůɜɑůɢɡůɖɠ əŬɘ 

ɗŬ ŬˊɞŰŮɚɏůŮɘ Űɖ ɓɎůɖ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ ˊɞɡ ŬəɞɚɞɡɗŮɑ ůŰŬ ŮˊɧɛŮɜŬ ɡˊɞəŮűɎɚŬɘŬ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ (Adam əŬɘ ůɡɜ., 2022). 

 

2.3.2. Ƀɟɘůɛɧɠ əŬɘ ŭɞɛɐ Űɞɡ ŭŮɑəŰɖ ˊŬɟɎəŰɘŬɠ ŰɟɤŰɧŰɖŰŬɠ (CVI ) 

 

Ƀ ȹŮɑəŰɖɠ ɄŬɟɎəŰɘŬɠ ɇɟɤŰɧŰɖŰŬɠ, ɔɜɤůŰɧɠ ŭɘŮɗɜɩɠ ɤɠ Coastal Vulnerability Index, ŬˊɞŰŮɚŮɑ ɏɜŬ 

Ŭˊɧ ŰŬ ˊɚɏɞɜ Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ˊɞůɞŰɘəɐ ŬˊɞŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ 

ˊŬɟɎəŰɘɤɜ ˊŮɟɘɞɢɩɜ. ȷɜ əŬɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ əŬŰŬɔɟɎűɞɜŰŬɘ ŭɘɎűɞɟŮɠ ˊŬɟŬɚɚŬɔɏɠ Űɞɡ, ɞ 

ɓŬůɘəɧɠ ˊɡɟɐɜŬɠ Űɞɡ ŭŮɑəŰɖ ŮůŰɘɎɕŮɘ ůŰɖ ůɡɜŭɡŬůŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ 

Űɧůɞ ɛŮ ŰŬ űɡůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ ɧůɞ əŬɘ ɛŮ Űɘɠ ŮˊɘŭɟɎůŮɘɠ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ ˊŬɟŮɛɓɎůŮɤɜ (Adam əŬɘ ůɡɜ., 2022). ȼ ŮűŬɟɛɞɔɐ Űɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ 

ůɡůŰɖɛŬŰɘəɐ ŬˊɞŰɨˊɤůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ, əŬɗɘůŰɩɜŰŬɠ ŭɡɜŬŰɐ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ ˊŮɟɘɞɢɩɜ 

ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ əŬɘ Űɖɜ ˊɟɞŰŮɟŬɘɞˊɞɑɖůɖ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ ůŰɘɠ Ůɜ ɚɧɔɤ ˊŮɟɘɞɢɏɠ. 

 

ȼ ˊɘɞ ůɡɜɐɗɖɠ  ɛɞɟűɐ Űɞɡ ŭŮɑəŰɖ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ ˊŬɟŬɛɏŰɟɤɜ, ɞɘ ɞˊɞɑŮɠ Ŭűɞɟɞɨɜ 

ɓŬůɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŰɟɤŰɧŰɖŰŬ. Ƀɘ ˊŬɟɎɛŮŰɟɞɘ ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ˊɞůɞŰɘəɏɠ (ɛɏůɞ ɨɣɞɠ əɨɛŬŰɞɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɛɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ, ɟɡɗɛɧɠ Ŭɜɧŭɞɡ 

Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ), ŬɚɚɎ əŬɘ ˊɞɘɞŰɘəɏɠ (Űɨˊɞɠ Űɞɡ ˊŬɟɎəŰɘɞɡ ɘɕɐɛŬŰɞɠ, ɨˊŬɟɝɖ ɏɟɔɤɜ 

ˊɟɞůŰŬůɑŬɠ). ȾɎɗŮ ˊŬɟɎɛŮŰɟɞɠ ŬɝɘɞɚɞɔŮɑŰŬɘ ɓɎůŮɘ ˊɟɞəŬɗɞɟɘůɛɏɜɖɠ əɚɑɛŬəŬɠ əŬɘ 

ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŮ ɛɑŬ ŬɟɘɗɛɖŰɘəɐ Űɘɛɐ. 

 

ȷűɞɨ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ Űɘɛɏɠ ɧɚɤɜ Űɤɜ Ůˊɘɛɏɟɞɡɠ ˊŬɟŬɛɏŰɟɤɜ, ŬəɞɚɞɡɗŮɑ ɖ ŮűŬɟɛɞɔɐ Űɞɡ 

ŬɟɘɗɛɖŰɘəɞɨ Űɨˊɞɡ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɖ ŰŮɚɘəɐ Űɘɛɐ Űɞɡ ŭŮɑəŰɖ ɔɘŬ əɎɗŮ Ůˊɘɛɏɟɞɡɠ 

ŰɛɐɛŬ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ. ɆŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ, ŮˊɘɚɏɔŮŰŬɘ ɞ ɔŮɤɛŮŰɟɘəɧɠ ɛɏůɞɠ Űɤɜ 

Űɘɛɩɜ ŬɡŰɩɜ, əŬɗɩɠ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ ɘůɧŰɘɛɖ ůɡɛɓɞɚɐ ɧɚɤɜ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ɢɤɟɑɠ ɜŬ ŭɞɗŮɑ 

ŭɡůŬɜɎɚɞɔɖ ɓŬɟɨŰɖŰŬ ůŮ əɎˊɞɘɞɜ Ŭˊɧ ŬɡŰɞɨɠ (Leon-Mateos əŬɘ ůɡɜ., 2021). 
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ȰɜŬ Ŭˊɧ ŰŬ ɓŬůɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ ŭŮɑəŰɖ CVI ŮɑɜŬɘ ɖ Ůɨəɞɚɖ ŮűŬɟɛɞɔɐ Űɞɡ. ɀˊɞɟŮɑ ɜŬ 

ˊɟɞůŬɟɛɞůŰŮɑ ůŮ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ Ŭˊɧ ŭɖɛɧůɘŮɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ɔŮɤɢɤɟɘəɏɠ 

ˊɖɔɏɠ. Ƀ ŭŮɑəŰɖɠ ŮɑɜŬɘ ŮˊŬɜŬɚɐɣɘɛɞɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

ŰɟɤŰɧŰɖŰŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ůŰɞ ˊɏɟŬůɛŬ Űɤɜ ŮŰɩɜ. ȺˊɘˊɟɧůɗŮŰŬ, ŮɑɜŬɘ ůɡɔəɟɑůɘɛɞɠ, Ŭűɞɨ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ůɨɔəɟɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ ɔŮɤɔɟŬűɘəɩɜ ˊŮɟɘɞɢɩɜ ɐ Űɖɜ ŮɝɏŰŬůɖ 

ŮˊɘˊŰɩůŮɤɜ ɡˊɧ ŭɘŬűɞɟŮŰɘəɎ ůŮɜɎɟɘŬ ɛŮŰŬɓɞɚɩɜ. 

 

ȼ ŬɝɘɞˊɘůŰɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɞɡ ŭŮɑəŰɖ ŮɝŬɟŰɎŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŬɚɚɎ əŬɘ Ŭˊɧ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ ˊɟɞəŬɗɞɟɘůɛɞɨ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ 

ɧˊɞɡ ŬɡŰɐ əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ. ȷɜ əŬɘ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɧɚŮɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ 

ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɛŮ ɘůɞŰɘɛɑŬ, ɡˊɎɟɢɞɡɜ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɚɧɔɤ ɏɜŰɞɜɤɜ Űɞˊɘəɩɜ ɘŭɘŬɘŰŮɟɞŰɐŰɤɜ 

ŮűŬɟɛɧɕɞɜŰŬɘ ůŰŬɗɛɑůŮɘɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ŮɑŰŮ ůŰɖɜ ŮɛˊŮɘɟɑŬ Ůɘŭɘəɩɜ ŮɑŰŮ ůŮ ŮɜŬɚɚŬəŰɘəɏɠ 

ŰŮɢɜɘəɏɠ ŬɜɎɚɡůɖɠ (Sun əŬɘ ůɡɜ., 2023). 

 

ɆŮ ˊɟɧůűŬŰŮɠ ŮűŬɟɛɞɔɏɠ Űɞɡ ŭŮɑəŰɖ CVI ŮɝŮŰɎɕŮŰŬɘ ɖ ɡɘɞɗɏŰɖůɖ ŮˊɘˊɟɧůɗŮŰɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɛŮ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɎ əŬɘ űɡůɘəɎ ŭŮŭɞɛɏɜŬ.. ȷɡŰɐ ɖ ŮɛˊɚɞɡŰɘůɛɏɜɖ ˊɟɞůɏɔɔɘůɖ 

ŬˊɞůəɞˊŮɑ ůŰɞ ɜŬ əŬŰŬůŰɐůŮɘ Űɞɜ ŭŮɑəŰɖ ˊɘɞ ŮɡŬɑůɗɖŰɞ Űɧůɞ ůŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɧůɞ əŬɘ ůŮ 

əɞɘɜɤɜɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ, ˊɟɞůŭɑŭɞɜŰɎɠ Űɞɡ ɞɚɘůŰɘəɐ ŭɘɎůŰŬůɖ (Flynn əŬɘ Lee, 2020). ɄŬɟɧɚŬ 

ŬɡŰɎ, ɖ Ŭɨɝɖůɖ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Űɞɡ ŭŮɑəŰɖ, ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ˊɟɞůŮəŰɘəɧ 

ůɢŮŭɘŬůɛɧ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ůŬűɐɜŮɘŬ əŬɘ ɖ ɢɟɖůŰɘəɐ ŬɝɑŬ Űɞɡ ŰŮɚɘəɞɨ 

ŬˊɞŰŮɚɏůɛŬŰɞɠ. 

 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ȹŮɑəŰɖɠ ɇɟɤŰɧŰɖŰŬɠ 

ȿɘɛɏɜɤɜ, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ ˊɟɞůŬɟɛɞɔɐ Űɞɡ əŬɗɘŮɟɤɛɏɜɞɡ ȹŮɑəŰɖ ɄŬɟɎəŰɘŬɠ ɇɟɤŰɧŰɖŰŬɠ ůŰɘɠ 

ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ Űɤɜ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ, ɛŮ ɏɛűŬůɖ ůŰŬ ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ əŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ. ȾŬɗɩɠ əɎɗŮ ɚɘɛɏɜŬɠ ŭɘŬűɏɟŮɘ ɤɠ ˊɟɞɠ Űɖ ɢɟɐůɖ əŬɘ Űɖɜ əɚɑɛŬəɎ Űɞɡ, 

ŬˊŬɘŰŮɑŰŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ůŰɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰɎɠ Űɞɡ. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ 

ŭɘŮɟŮɨɜɖůɖ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůɑəɞůɘ Ůˊɘɛɏɟɞɡɠ ɛŮŰŬɓɚɖŰɏɠ, ɞɟɔŬɜɤɛɏɜŮɠ ůŮ ŰɏůůŮɟɘɠ ɗŮɛŬŰɘəɏɠ 

əŬŰɖɔɞɟɑŮɠ: űɡůɘəɏɠ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ, ŰŮɢɜɘəɏɠ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ. ȼ Ůˊɘɚɞɔɐ Űɞɡɠ 

ɓŬůɑůŰɖəŮ ůŮ ŭɘŮɗɜŮɑɠ əŬɘ Ůɗɜɘəɏɠ ŮűŬɟɛɞɔɏɠ Űɞɡ ŭŮɑəŰɖ, ɛŮ ˊɟɞůŬɟɛɞɔɏɠ ɩůŰŮ ɜŬ 

ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŰɘɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 

2.3.3. ȼ ɏɜɜɞɘŬ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɤɜ ɚɘɛɏɜɤɜ 

 

ȼ ŰɟɤŰɧŰɖŰŬ Űɤɜ ɚɘɛɏɜɤɜ ůɡɜɘůŰɎ ɛɘŬ ɘŭɘŬɑŰŮɟɖ Ůəŭɞɢɐ Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŬɟɎəŰɘŬɠ ŰɟɤŰɧŰɖŰŬɠ, 

əŬɗɩɠ ŬűɞɟɎ ɏɜŬ ˊɞɚɡŮˊɑˊŮŭɞ əŬɘ ŰŮɢɜɘəɎ ˊŮɟɑˊɚɞəɞ ůɨůŰɖɛŬ ˊɞɡ ŮəŰɑɗŮŰŬɘ ɧɢɘ ɛɧɜɞ ůŮ űɡůɘəɎ 

űŬɘɜɧɛŮɜŬ, ŬɚɚɎ əŬɘ ůŮ ŬɜɗɟɤˊɞɔŮɜŮɑɠ əŬɘ ɗŮůɛɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ - ɧˊɤɠ ɎɚɚɤůŰŮ ůɡɛɓŬɑɜŮɘ əŬɘ 

ůŰɘɠ ˊŬɟɎəŰɘŮɠ ɕɩɜŮɠ ɔŮɜɘəɧŰŮɟŬ. ɋůŰɧůɞ, ɞɘ ɚɘɛɏɜŮɠ ŭŮɜ ŬˊɞŰŮɚɞɨɜ ŬˊɚɎ ůŰŬŰɘəɏɠ ŭɞɛɏɠ, ŬɚɚɎ 

ŭɡɜŬɛɘəɎ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ ˊɞɡ ˊŬɑɕɞɡɜ əɟɑůɘɛɞ ɟɧɚɞ ůŰɖ ŭɘŬəɑɜɖůɖ ŬɔŬɗɩɜ, ůŰɖɜ 
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ŬůűɎɚŮɘŬ Űɤɜ ɗŬɚɎůůɘɤɜ ɛŮŰŬűɞɟɩɜ əŬɘ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ůɡɜɞɢɐ Űɤɜ ˊŬɟɎəŰɘɤɜ əɞɘɜɞŰɐŰɤɜ. 

ȼ ŭɘŬəɞˊɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ, ɧŰŬɜ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ ŭɡůɛŮɜŮɑɠ ůɡɜɗɐəŮɠ, ɛˊɞɟŮɑ ɜŬ ŮˊɘűɏɟŮɘ 

ůɞɓŬɟɏɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɝŮˊŮɟɜɞɨɜ ŰŬ ɧɟɘŬ Űɞɡ ɚɘɛɏɜŬ əŬɘ ŮˊɖɟŮɎɕɞɡɜ Űɞ əɞɘɜɤɜɘəɧ əŬɘ 

ɞɘəɞɚɞɔɘəɧ ˊɚɏɔɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ. 

 

ȼ ɏɜɜɞɘŬ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ ɚɘɛɏɜɤɜ ůɡɜŭɏŮŰŬɘ ůŰŮɜɎ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɘəɐɠ 

ŬɜɗŮəŰɘəɧŰɖŰŬɠ, ŭɖɚŬŭɐ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɤɜ ɡˊɞŭɞɛɩɜ ɜŬ ŭɘŬŰɖɟɞɨɜ Űɖ ɓŬůɘəɐ Űɞɡɠ ŬˊɞůŰɞɚɐ 

Ŭəɧɛɖ əŬɘ ɧŰŬɜ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ŭɡůɚŮɘŰɞɡɟɔɑŮɠ ɐ ŮɝɤŰŮɟɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ 

ɡˊɧɚɞɘˊɖ ˊŬɟɎəŰɘŬ ɕɩɜɖ, ɖ ɞˊɞɑŬ ŬɝɘɞɚɞɔŮɑŰŬɘ əɡɟɑɤɠ ɓɎůŮɘ ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ űɡůɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɞɘ ɚɘɛɏɜŮɠ ŮɝŮŰɎɕɞɜŰŬɘ ɛɏůɤ ˊŬɟŬɛɏŰɟɤɜ ɧˊɤɠ ɖ əŬŰɎůŰŬůɖ əŬɘ ɖ ɖɚɘəɑŬ Űɤɜ 

ŰŮɢɜɘəɩɜ Űɞɡɠ ɡˊɞŭɞɛɩɜ, ɖ ɘəŬɜɧŰɖŰŬ ŮɝɡˊɖɟɏŰɖůɖɠ ɢɟɖůŰɩɜ, ɖ ɨˊŬɟɝɖ ɓŬůɘəɩɜ ŭɘəŰɨɤɜ 

(ɨŭɟŮɡůɖɠ, ɖɚŮəŰɟɞŭɧŰɖůɖɠ, ɞŭɘəɐɠ ůɨɜŭŮůɖɠ) əŬɘ ɖ ŮɝɎɟŰɖůɖ Űɖɠ Űɞˊɘəɐɠ əɞɘɜɤɜɑŬɠ Ŭˊɧ Űɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɚɘɛɏɜŬ (Polydoropoulou əŬɘ ůɡɜ., 2025). 

 

ȼ ŰɟɤŰɧŰɖŰŬ Ůɜɧɠ ɚɘɛɏɜŬ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŮůɤŰŮɟɘəɩɜ əŬɘ ŮɝɤŰŮɟɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ. Ƀɘ ˊɟɩŰɞɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ůŰɞɘɢŮɑŬ ɧˊɤɠ ɖ ɏɚɚŮɘɣɖ ŮˊŬɟəɞɨɠ ůɡɜŰɐɟɖůɖɠ, ɖ 

ˊŬɚŬɘɧŰɖŰŬ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ɖ ŬˊɞɡůɑŬ ůŰŬɗŮɟɐɠ ɢɟɖɛŬŰɞŭɧŰɖůɖɠ. Ƀɘ ŮɝɤŰŮɟɘəɞɑ 

ůɢŮŰɑɕɞɜŰŬɘ əɡɟɑɤɠ ɛŮ Űɖɜ ŬɡɝŬɜɧɛŮɜɖ ɏɜŰŬůɖ Űɤɜ ŬəɟŬɑɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜ, əŬɗɩɠ əŬɘ ɛŮ 

Űɘɠ ŮɡɟɨŰŮɟŮɠ əɚɘɛŬŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ ˊɞɡ ŮɜŰŮɑɜɞɡɜ ŰŬ űɞɟŰɑŬ ˊɑŮůɖɠ ůŰɘɠ ɡˊɞŭɞɛɏɠ. Ƀɘ ůɡɜɏˊŮɘŮɠ 

Űɤɜ ˊŬɟŬˊɎɜɤ ŮəŭɖɚɩɜɞɜŰŬɘ ůŮ ˊɞɚɚɏɠ ɛɞɟűɏɠ, ɛŮ əɡɟɑŬɟɢŮɠ Űɘɠ űɗɞɟɏɠ ůŰɘɠ ŰŮɢɜɘəɏɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ, ɛŮɘɤɛɏɜɖ ˊɟɞůɓŬůɘɛɧŰɖŰŬ, Ŭɡɝɖɛɏɜɞɠ əɑɜŭɡɜɞɠ ɔɘŬ ŬɔəɡɟɞɓɞɚɖɛɏɜŬ ůəɎűɖ əŬɘ 

ŬˊɩɚŮɘŬ Űɖɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐɠ ɢɟɖůɘɛɧŰɖŰŬɠ Űɞɡ ɚɘɛɏɜŬ (Sun əŬɘ ůɡɜ., 2023). 

 

ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ ˊɤɠ ůŮ ɚɘɛɏɜŮɠ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ əɞɘɜɧŰɖŰŮɠ ɛŮ ɚɑɔŮɠ ŮɜŬɚɚŬəŰɘəɏɠ 

ɛŮŰŬűɞɟɎɠ, ɢŬɛɖɚɧ ŮˊɑˊŮŭɞ ɡˊɞŭɞɛɩɜ ɐ ɛɘəɟɐ ɗŮůɛɘəɐ ůŰɐɟɘɝɖ, ɞɘ ŮˊɘˊŰɩůŮɘɠ Ŭˊɧ ɛɘŬ ŬůŰɞɢɑŬ 

ŮɑɜŬɘ ˊɞɚɚŬˊɚɎůɘŮɠ. ȷəɧɛŬ əŬɘ ɛɑŬ Űɞˊɘəɐ ɓɚɎɓɖ, ɧˊɤɠ ɖ űɗɞɟɎ ůŮ ɏɜŬɜ ɛɧɚɞ ɐ ɚɘɛŮɜɞɓɟŬɢɑɞɜŬ, 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŮɡɟɨŰŮɟɖ ŬˊɞŭɘɞɟɔɎɜɤůɖ, ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖ ɗŬɚɎůůɘŬ əɡəɚɞűɞɟɑŬ əŬɘ Űɖ 

ůɡɜɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ˊɞɡ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ ɚɘɛɏɜŬ (Becker əŬɘ ůɡɜ., 2013). 

 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɤɜ ɚɘɛɏɜɤɜ, ɖ ŭɘŮɗɜɐɠ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɟɞŰŮɑɜŮɘ Űɖɜ ŮűŬɟɛɞɔɐ 

ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ŭŮɘəŰɩɜ. Ƀɘ ŭŮɑəŰŮɠ ŬɡŰɞɑ ɓŬůɑɕɞɜŰŬɘ ůŮ ɛŮɗɧŭɞɡɠ ˊɞɡ ŮɜůɤɛŬŰɩɜɞɡɜ 

ŰŬɡŰɧɢɟɞɜŬ ˊɞůɞŰɘəɎ əŬɘ ˊɞɘɞŰɘəɎ ŭŮŭɞɛɏɜŬ. ȺɝŮŰɎɕɞɜŰŬɘ ˊŬɟɎɛŮŰɟɞɘ ůɢŮŰɘəɏɠ ɛŮ Űɖ űɡůɘəɐ 

əŬŰɎůŰŬůɖ, Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ, Űɖɜ ŬɜɗŮəŰɘəɧŰɖŰŬ əŬɘ Űɖɜ əɞɘɜɤɜɘəɐ ůɡɜɎűŮɘŬ Űɞɡ ɚɘɛɏɜŬ. 

ɆɨɔɢɟɞɜŮɠ ˊɟɞůŮɔɔɑůŮɘɠ ŬɜŬűɏɟɞɡɜ Űɖɜ ůɖɛŬůɑŬ ŮɜůɤɛɎŰɤůɖɠ əɞɘɜɤɜɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɧˊɤɠ ɞ 

Ŭɟɘɗɛɧɠ ŮˊŬɔɔŮɚɛŬŰɘɩɜ ɢɟɖůŰɩɜ ɐ ɞ ɓŬɗɛɧɠ ŮɝɎɟŰɖůɖɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Ŭˊɧ Űɖɜ ˊɟɧůɓŬůɖ ůŰɖ 

ɗɎɚŬůůŬ, ɩůŰŮ ɖ ŬɜɎɚɡůɖ ɜŬ ŮɑɜŬɘ ˊɘɞ ůűŬɘɟɘəɐ əŬɘ ɜŬ ŬɜŰŬɜŬəɚɎ Űɖɜ ˊɟŬɔɛŬŰɘəɐ 

ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ (Flynn əŬɘ Lee, 2020). 

 

ȼ ŬɜɎɔəɖ ɔɘŬ ɚŮˊŰɞɛŮɟɐ ŬɜɎɚɡůɖ Űɖɠ ɚɘɛŮɜɘəɐɠ ŰɟɤŰɧŰɖŰŬɠ ɔɑɜŮŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ŮˊɘŰŬəŰɘəɐ ůŰɞ 

ˊɚŬɑůɘɞ Űɤɜ ůɨɔɢɟɞɜɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊɟɞəɚɐůŮɤɜ. ȾŬɗɩɠ ɞɘ ɚɘɛɏɜŮɠ ůɡɜŭɡɎɕɞɡɜ ˊɞɚɚŬˊɚɏɠ 
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ɢɟɐůŮɘɠ əŬɘ ɛŮŰŬɓɚɖŰɧ əɞɘɜɤɜɘəɧ əŬɘ ɞɘəɞɜɞɛɘəɧ ɟɧɚɞ, ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ Ŭˊɚɩɠ 

ɤɠ ůŰŬŰɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ. ȼ əŬŰŬɜɧɖůɖ Űɖɠ ˊɞɚɡɛɞɟűɑŬɠ əŬɘ Űɖɠ ɚŮɘŰɞɡɟɔɘəɐɠ Űɞɡɠ ůɖɛŬůɑŬɠ 

ŬˊɞŰŮɚŮɑ ŬɜŬɔəŬɑŬ ůɡɜɗɐəɖ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ ůŰɟŬŰɖɔɘəɩɜ ˊɟɧɚɖɣɖɠ əŬɘ ɔɘŬ Űɖ ɢɎɟŬɝɖ 

ˊɞɚɘŰɘəɩɜ ɓɘɩůɘɛɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ˊŬɟɎəŰɘŬɠ ɕɩɜɖɠ. 

 

2.3.4. ɆɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɛŮɗɞŭɞɚɞɔɘɩɜ ŰɟɤŰɧŰɖŰŬɠ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ 

 

ȼ ŬɜɎɚɡůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ ɚɘɛŮɜɘəɩɜ əŬɘ ˊŬɟɎəŰɘɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ŬˊɞŰŮɚŮɑ ɗŮɛɏɚɘɞ ɔɘŬ Űɖɜ 

əŬŰŬɜɧɖůɖ Űɤɜ əɘɜŭɨɜɤɜ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ɞɘ ˊŬɟɎəŰɘŮɠ əɞɘɜɧŰɖŰŮɠ əŬɘ ɔɘŬ Űɖ ɚɐɣɖ 

ŰŮəɛɖɟɘɤɛɏɜɤɜ ŬˊɞűɎůŮɤɜ ŭɘŬɢŮɑɟɘůɖɠ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ, ŮɝŮŰɎůŰɖəŮ 

ɏɜŬ Ůɡɟɨ űɎůɛŬ ůɨɔɢɟɞɜɤɜ ɛŮɗɞŭɞɚɞɔɘɩɜ ˊɞɡ ɏɢɞɡɜ ŮűŬɟɛɞůŰŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ 

ɚɘɛɏɜɤɜ əŬɘ ˊŬɟɎəŰɘɤɜ ˊŮɟɘɞɢɩɜ. Ƀɘ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ Ŭˊɧ ŬɡŰɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ůɡɜɞˊŰɘəɎ ˊŬɟŬəɎŰɤ, ɩůŰŮ ɜŬ ŬɜŬŭŮɘɢɗɞɨɜ ɞɘ Ůˊɘɛɏɟɞɡɠ ŭɘŬűɞɟɏɠ ůŰɖ űɘɚɞůɞűɑŬ, Űɖɜ Ůˊɘɚɞɔɐ 

ɛŮŰŬɓɚɖŰɩɜ əŬɘ Űɖ ɛŮɗɞŭɞɚɞɔɘəɐ ůɡɔəɟɧŰɖůɖ. 

 

ȼ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŬɡŰɩɜ Űɤɜ ɛŮɚŮŰɩɜ ŬˊɞŰɏɚŮůŮ Űɞ ŮˊɘůŰɖɛɞɜɘəɧ ɡˊɧɓŬɗɟɞ ɔɘŬ Űɖɜ 

ŰŮəɛɖɟɘɤɛɏɜɖ Ůˊɘɚɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ˊɞɡ ɗŬ ŬˊɞŰŮɚɏůŮɘ Űɞɜ əɞɟɛɧ Űɖɠ ˊŬɟɞɨůŬɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɧɗɖəŮ ůŰɖ ůɡɜɎűŮɘŬ əɎɗŮ ɛŮɗɧŭɞɡ ɛŮ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɤɜ ŭŮɘəŰɩɜ əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ˊɟɞůŬɟɛɞɔɐɠ ůŮ ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ɛɘəɟɞɨ ɐ ɛŮůŬɑɞɡ ɛŮɔɏɗɞɡɠ, ɧˊɤɠ ŰŬ ŬɚɘŮɡŰɘəɎ 

əŬŰŬűɨɔɘŬ Űɞɡ ȸɧɟŮɘɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ. 

 

ȼ ɛŮɚɏŰɖ Űɤɜ Kontogianni əŬɘ ůɡɜ. (2018) ˊɟɧŰŮɘɜŮ ɏɜŬɜ ůɨɜɗŮŰɞ ŭŮɑəŰɖ ŰɟɤŰɧŰɖŰŬɠ ɔɘŬ 47 

ɚɘɛɏɜŮɠ ůŰɖ ȿɏůɓɞ, ŮɜůɤɛŬŰɩɜɞɜŰŬɠ 13 ɛŮŰŬɓɚɖŰɏɠ əŬŰŬɜŮɛɖɛɏɜŮɠ ůŮ űɡůɘəɞɨɠ, əɞɘɜɤɜɘəɞɨɠ 

əŬɘ ɞɘəɞɜɞɛɘəɞɨɠ ɡˊɞŭŮɑəŰŮɠ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ɏɗŮůŮ Űɘɠ ɓɎůŮɘɠ ɔɘŬ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ 

ɚɘɛɏɜɤɜ ɛɘəɟɐɠ əŬɘ ɛŮůŬɑŬɠ əɚɑɛŬəŬɠ, ŬɝɘɞˊɞɘɩɜŰŬɠ ŭŮŭɞɛɏɜŬ ˊŮŭɑɞɡ əŬɘ GIS ůŮ ůɡɜŭɡŬůɛɧ ɛŮ 

ˊŮɜŰŬɓɎɗɛɘŬ əɚɑɛŬəŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ. 

 

ɆŰɖ ɛŮɚɏŰɖ Űɤɜ McIntosh əŬɘ ůɡɜ. (2019), ŬɜŬˊŰɨɢɗɖəŮ ɛɘŬ ɛɏɗɞŭɞɠ ɡˊɞŭŮɘəŰɩɜ ɔɘŬ 22 ɚɘɛɏɜŮɠ 

ůŰɘɠ ȼɄȷ, ŮűŬɟɛɧɕɞɜŰŬɠ ŮɟɔŬɚŮɑŬ ɧˊɤɠ mind mapping əŬɘ visual analogue scales (VAS) ɔɘŬ Űɖɜ 

Ŭɟɢɘəɐ Ŭɝɘɞɚɧɔɖůɖ 34 ɡˊɞɣɐűɘɤɜ ˊŬɟŬɛɏŰɟɤɜ. ȼ ɏɟŮɡɜɎ Űɞɡɠ ŮůŰɑŬůŮ ɘŭɘŬɑŰŮɟŬ ůŰɖ ůɡɛɛŮŰɞɢɐ 

Ůɘŭɘəɩɜ əŬɘ ůŰɖ ůɨɜŭŮůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ɏəɗŮůɖɠ, ŮɡŬɘůɗɖůɑŬɠ əŬɘ 

ˊɟɞůŬɟɛɞůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ, ŬɜŬŭŮɘəɜɨɞɜŰŬɠ Űɖ ůɖɛŬůɑŬ Űɤɜ ŬɜɞɘɢŰɩɜ ŭŮŭɞɛɏɜɤɜ. 

 

Ⱥˊɘˊɚɏɞɜ, ɖ ɛŮɚɏŰɖ Űɤɜ Hsieh əŬɘ ůɡɜ. (2014) ˊɟɞůɏűŮɟŮ ɏɜŬ ɛɞɜŰɏɚɞ ŮˊɘəŮɜŰɟɤɛɏɜɞ ůŰɘɠ 

ŮˊɘɢŮɘɟɖůɘŬəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ɚɘɛɏɜɤɜ, ɓŬůɘůɛɏɜɞ ůŮ 7 əɟɑůɘɛɞɡɠ ŭŮɑəŰŮɠ ˊɞɡ ŬűɞɟɞɨůŬɜ Ŭˊɧŭɞůɖ 

ɔŮɟŬɜɞɔŮűɡɟɩɜ, ɢɟɧɜɞɡɠ ˊɟɧůɓŬůɖɠ əŬɘ ŮɜŮɟɔŮɘŬəɐ ŮˊɎɟəŮɘŬ. ɀɏůɤ GIS əŬɘ ɢŬɟŰɞɔɟɎűɖůɖɠ, ɖ 

ˊɟɞůɏɔɔɘůɖ ůɡɜɏŭŮůŮ Űɖɜ ŰɟɤŰɧŰɖŰŬ ɛŮ űɡůɘəɞɨɠ əɘɜŭɨɜɞɡɠ ɧˊɤɠ ˊɚɖɛɛɨɟŮɠ əŬɘ əŬŰɞɚɘůɗɐůŮɘɠ, 

ŭɖɛɘɞɡɟɔɩɜŰŬɠ ˊɟŬəŰɘəɎ ŮɟɔŬɚŮɑŬ ɡˊɞůŰɐɟɘɝɖɠ ŬˊɞűɎůŮɤɜ. 
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ȼ ɛŮɚɏŰɖ Űɤɜ Poulos əŬɘ ůɡɜ. (2014), Ŭɜ əŬɘ ŮˊɘəŮɜŰɟɤɛɏɜɖ ůŮ ˊŬɟŬɚɑŮɠ, ŮɘůɐɔŬɔŮ Űɞɜ ȹŮɑəŰɖ 

ɇɟɤŰɧŰɖŰŬɠ ɄŬɟŬɚɘɩɜ (BVI) ɛŮ 7 ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɛŮŰŬűɞɟɎ ɘɕɐɛŬŰɞɠ, Űɖ 

ŭɘɎɓɟɤůɖ əŬɘ Űɖɜ əɡɛŬŰɘəɐ ŮɜɏɟɔŮɘŬ, ˊɟɞůűɏɟɞɜŰŬɠ ɛɑŬ ɞɚɘůŰɘəɐ ɞˊŰɘəɐ ɔɘŬ Űɘɠ ŭɡɜŬɛɘəɏɠ Űɖɠ 

ˊŬɟɎəŰɘŬɠ ɕɩɜɖɠ. 

 

ȼ ɛŮɚɏŰɖ Űɤɜ Chalastani əŬɘ ůɡɜ. (2023) ɝŮɢɩɟɘůŮ, əŬɗɩɠ ŬɜɏˊŰɡɝŮ ɛɘŬ ůɨɔɢɟɞɜɖ əŬɘ əŬɚɎ 

ŭɞɛɖɛɏɜɖ ɛŮɗɞŭɞɚɞɔɑŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ ŬɚɘŮɡŰɘəɩɜ əŬŰŬűɡɔɑɤɜ, ɛŮ 21 ůɡɜɞɚɘəɎ 

ɛŮŰŬɓɚɖŰɏɠ, Ŭɜ əŬɘ ɖ V21 (əɧůŰɞɠ ůɡɜŰɐɟɖůɖɠ) ŬˊɞəɚŮɑůŰɖəŮ ůŰɖɜ ŰŮɚɘəɐ ŮűŬɟɛɞɔɐ ɚɧɔɤ 

ɏɚɚŮɘɣɖɠ ŭŮŭɞɛɏɜɤɜ. ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ɛŮɗɧŭɞɡ ŬɡŰɐɠ ŮɑɜŬɘ ɧŰɘ ŮűŬɟɛɧůŰɖəŮ 

ůŮ ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ ˊŬɟɧɛɞɘɞɡ ɛŮɔɏɗɞɡɠ əŬɘ ɚŮɘŰɞɡɟɔɘəɞɨ ɢŬɟŬəŰɐɟŬ ɛŮ ŬɡŰɎ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɛŮɚɏŰɖɠ ɛŬɠ ůŰɞɜ ȸɧɟŮɘɞ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ, ˊɟɞůűɏɟɞɜŰŬɠ ɏɜŬ ŮɟɔŬɚŮɑɞ ˊɚɐɟɤɠ ˊɟɞůŬɟɛɧůɘɛɞ 

ůŰɘɠ ŬɜɎɔəŮɠ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ɞɟɔɎɜɤůɖ Űɤɜ ɡˊɞŭŮɘəŰɩɜ ůŰɖ ɛŮɚɏŰɖ ŬɡŰɐ, ˊɞɡ ůɡɜŭɡɎɕŮɘ 

űɡůɘəɞɨɠ, ŰŮɢɜɘəɞɨɠ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, ˊɟɞůűɏɟŮɘ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ 

ˊɟɞůɏɔɔɘůɖ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ ˊŮɟɘɞɢɩɜ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ŭŮŭɞɛɏɜɤɜ, 

ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ŭɘŬɛɧɟűɤůɖ ůŬűɞɨɠ ɛŮɗɞŭɞɚɞɔɘəɞɨ ˊɚŬɘůɑɞɡ. 

 

ȼ ˊŬɟɞɡůɑŬůɖ əŬɘ ŬɜɎɚɡůɖ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ˊŬɟŬˊɎɜɤ ɛŮɚɏŰŮɠ 

ůɡɔəŮɜŰɟɩɜŮŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 2.1 ˊɞɡ ŬəɞɚɞɡɗŮɑ, ˊŬɟɏɢɞɜŰŬɠ ɛɘŬ ůɡɜɞˊŰɘəɐ ůɨɔəɟɘůɖ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɗɞŭɞɚɞɔɘəɩɜ ˊɟɞůŮɔɔɑůŮɤɜ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
                              

 28 
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ȴɣɞɠ Ŭɜɤŭɞɛɐɠ ˊɟɞɓɚɐŰŬ Kontogianni əŬɘ ůɡɜ. (2018)

ɆɡɢɜɧŰɖŰŬ ŬəɟŬɑɤɜ əŬɘɟɘəɩɜ űŬɘɜɞɛɏɜɤɜKontogianni əŬɘ ůɡɜ. (2018)

ɆɖɛŬɜŰɘəɧ ɨɣɞɠ əɨɛŬŰɞɠ Kontogianni əŬɘ ůɡɜ. (2018)

ɆɖɛŬɜŰɘəɧ ɛɐəɞɠ əɨɛŬŰɞɠ Kontogianni əŬɘ ůɡɜ. (2018)

ɇɎůɖ Ŭɜɧŭɞɡ ůŰɎɗɛɖɠ ɗɎɚŬůůŬɠ McIntosh əŬɘ ůɡɜ. (2019)

Ⱥɨɟɞɠ ˊŬɚɑɟɟɞɘŬɠ McIntosh əŬɘ ůɡɜ. (2019)

ɆŰɎɗɛɖ ɜŮɟɞɨ 100ŮŰɞɨɠ ŮˊŬɜŬűɞɟɎɠ - ɡɣɖɚɐMcIntosh əŬɘ ůɡɜ. (2019)

ɆŰɎɗɛɖ ɜŮɟɞɨ 100ŮŰɞɨɠ ŮˊŬɜŬűɞɟɎɠ - ɢŬɛɖɚɐMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ əɡəɚɩɜɤɜ McIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ əŬŰŬɘɔɘůŰɘəɩɜ űŬɘɜɞɛɏɜɤɜMcIntosh əŬɘ ůɡɜ. (2019)

ɄɟɞɓɚŮˊɧɛŮɜɖ ɛŮŰŬɓɞɚɐ ɖɛŮɟɩɜ ɛŮ ŬəɟŬɑŬ ɗŮɟɛɞəɟŬůɑŬMcIntosh əŬɘ ůɡɜ. (2019)

ɄɟɞɓɚŮˊɧɛŮɜɖ ɛŮŰŬɓɞɚɐ ŬəɟŬɑɤɜ ɓɟɞɢɞˊŰɩůŮɤɜMcIntosh əŬɘ ůɡɜ. (2019)

ɀŬəɟɞɛɐəɞɠ ɛŮŰŬűɞɟɎ ɘɕɐɛŬŰɞɠ Poulos əŬɘ ůɡɜ. (2014)

ȺɔəɎɟůɘŬ ɛŮŰŬűɞɟɎ ɘɕɐɛŬŰɞɠ Poulos əŬɘ ůɡɜ. (2014)

Ʌɞɐ ɘɕɐɛŬŰɞɠ Ŭˊɧ ˊɞŰɎɛɘŬ Poulos əŬɘ ůɡɜ. (2014)

ȹɘɎɓɟɤůɖ ˊŬɟɎəŰɘɤɜ ɛɞɟűɞɚɞɔɘɩɜPoulos əŬɘ ůɡɜ. (2014)

ȷɚɚŬɔɐ ůŰɎɗɛɖɠ ɗɎɚŬůůŬɠ Poulos əŬɘ ůɡɜ. (2014)

ȾɡɛŬŰɘəɐ Ŭɜɨɣɤůɖ Poulos əŬɘ ůɡɜ. (2014)

ȷɘɞɚɘəɐ ɛŮŰŬűɞɟɎ ɘɕɐɛŬŰɞɠ Poulos əŬɘ ůɡɜ. (2014)

ɀɏůɖ ŰŬɢɨŰɖŰŬ Ŭɜɏɛɞɡ Chalastani əŬɘ ůɡɜ. (2023)

ɀɏůɖ ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ Chalastani əŬɘ ůɡɜ. (2023)

ɀɏůɖ ɓɟɞɢɧˊŰɤůɖ Chalastani əŬɘ ůɡɜ. (2023)

ȷəɟŬɑɞ ůɖɛŬɜŰɘəɧ ɨɣɞɠ əɨɛŬŰɞɠ ɛŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 1 ɏŰɞɡɠ Chalastani əŬɘ ůɡɜ. (2023)

ȷəɟŬɑɞ ůɖɛŬɜŰɘəɧ ɨɣɞɠ əɨɛŬŰɞɠ ɛŮ ˊŮɟɑɞŭɞ ŮˊŬɜŬűɞɟɎɠ 50 ɏŰɖ Chalastani əŬɘ ůɡɜ. (2023)

ɀŮŰŬɓɞɚɐ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ Chalastani əŬɘ ůɡɜ. (2023)

ɇɨˊɞɠ ɘɕɐɛŬŰɞɠ Chalastani əŬɘ ůɡɜ. (2023)

ɆŮɘůɛɘəɐ ɕɩɜɖ Chalastani əŬɘ ůɡɜ. (2023)

ȷˊɧůŰŬůɖ Ŭˊɧ ˊŮɟɘɞɢɏɠ Natura 2000 Chalastani əŬɘ ůɡɜ. (2023)

ȷˊɧůŰŬůɖ Ŭˊɧ ˊŮɟɘɞɢɏɠ ɡŭŬŰɞəŬɚɚɘɏɟɔŮɘŬɠ Chalastani əŬɘ ůɡɜ. (2023)

ȹŮɑəŰɖɠ ŮɡŬɘůɗɖůɑŬɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ESIMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ əɟɑůɘɛɤɜ ˊŮɟɘɞɢɩɜ ŮɜŭɘŬɘŰɖɛɎŰɤɜMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ ŬˊŮɘɚɞɨɛŮɜɤɜ Ůɘŭɩɜ McIntosh əŬɘ ůɡɜ. (2019)

ɄŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ

ūɡůɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ȸɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ
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ɈɚɘəɎ əŬŰŬůəŮɡɐɠ Kontogianni əŬɘ ůɡɜ. (2018)

ȳɔəɞɠ ŮəɓɎɗɡɜůɖɠ Kontogianni əŬɘ ůɡɜ. (2018)

ȳɔəɞɠ ɓɟɎɢɤɜ Kontogianni əŬɘ ůɡɜ. (2018)

ȳɔəɞɠ ůəɡɟɞŭɏɛŬŰɞɠ Kontogianni əŬɘ ůɡɜ. (2018)

ɉɤɟɖŰɘəɧŰɖŰŬ ɚɘɛɏɜŬ Kontogianni əŬɘ ůɡɜ. (2018)

ɄɚɖɟɧŰɖŰŬ ɢɟɐůɖɠ Kontogianni əŬɘ ůɡɜ. (2018)

ȺˊŬɔɔŮɚɛŬŰɘəɐ ɢɟɐůɖ Kontogianni əŬɘ ůɡɜ. (2018)

ɉɟɧɜɞɠ ŭɘŬŭɟɞɛɐɠ ˊɟɧůɓŬůɖɠ ɛɏůɤ ɞŭɘəɞɨ ŭɘəŰɨɞɡHsien əŬɘ ůɡɜ. (2014)

ȷˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ɔŮɟŬɜɞɔŮűɡɟɩɜHsien əŬɘ ůɡɜ. (2014)

ɄŬɟŬɔɤɔɘəɧŰɖŰŬ ɢŮɟůŬɑŬɠ ŬˊɞɓɎɗɟŬɠHsien əŬɘ ůɡɜ. (2014)

ɆɡɜŭŮůɘɛɧŰɖŰŬ ɖɚŮəŰɟɞɜɘəɐɠ ŬɜŰŬɚɚŬɔɐɠ ŭŮŭɞɛɏɜɤɜ (EDI)Hsien əŬɘ ůɡɜ. (2014)

ɄŬɟŬɔɤɔɘəɧŰɖŰŬ ŮɟɔŬůɑŬɠ Hsien əŬɘ ůɡɜ. (2014)

ȹɘŬɗŮůɘɛɧŰɖŰŬ ˊŬɟɞɢɐɠ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠHsien əŬɘ ůɡɜ. (2014)

ɉɤɟɖŰɘəɧŰɖŰŬ ɚɘɛɏɜŬ Chalastani əŬɘ ůɡɜ. (2023)

ɄɞůɞůŰɧ ɢɟɐůɖɠ ɚɘɛɏɜŬ Chalastani əŬɘ ůɡɜ. (2023)

ȰŰɞɠ əŬŰŬůəŮɡɐɠ ɐ ŬɜŬəŬŰŬůəŮɡɐɠ Chalastani əŬɘ ůɡɜ. (2023)

Ɉˊɞŭɞɛɏɠ əŬɘ ŮɔəŬŰŬůŰɎůŮɘɠ Chalastani əŬɘ ůɡɜ. (2023)

ȹɘɎŰŬɝɖ ɚɘɛɏɜŬ Chalastani əŬɘ ůɡɜ. (2023)

ȾŬŰɎůŰŬůɖ ɞŭɘəɞɨ ŭɘəŰɨɞɡ ˊɟɧůɓŬůɖɠChalastani əŬɘ ůɡɜ. (2023)

ȸɎɗɞɠ ŭɘŬɨɚɞɡ McIntosh əŬɘ ůɡɜ. (2019)

ɉɤɟɖŰɘəɧŰɖŰŬ container McIntosh əŬɘ ůɡɜ. (2019)

ɄŮɟɘɞɟɘůɛɞɑ Ůɘůɧŭɞɡ ɚɘɛɏɜŬ McIntosh əŬɘ ůɡɜ. (2019)

ɉɤɟɖŰɘəɧŰɖŰŬ ŭŮɝŬɛŮɜɞˊɚɞɑɤɜ ɡɔɟŬŮɟɑɞɡMcIntosh əŬɘ ůɡɜ. (2019)

ɉɤɟɖŰɘəɧŰɖŰŬ ŭŮɝŬɛŮɜɞˊɚɞɑɤɜ ˊŮŰɟŮɚŬɑɞɡMcIntosh əŬɘ ůɡɜ. (2019)

ɉɤɟɖŰɘəɧŰɖŰŬ ˊɚɞɑɤɜ McIntosh əŬɘ ůɡɜ. (2019)

Ɇɡɜɞɚɘəɧɠ ɧɔəɞɠ űɞɟŰɑɞɡ McIntosh əŬɘ ůɡɜ. (2019)

ȸɎɗɞɠ ˊɟɞɓɚɐŰŬ McIntosh əŬɘ ůɡɜ. (2019)

ɄŬɟŮɢɧɛŮɜɖ ˊɟɞůŰŬůɑŬ McIntosh əŬɘ ůɡɜ. (2019)

ɄŮɟɘɞɟɘůɛɞɑ Ŭˊɧ ɔɏűɡɟŮɠ McIntosh əŬɘ ůɡɜ. (2019)

ɄɞůɞůŰɧ ɔŮűɡɟɩɜ ɛŮ ŮɚɚŮɑɣŮɘɠ McIntosh əŬɘ ůɡɜ. (2019)

ȷˊɧůŰŬůɖ Ŭˊɧ Űɞɜ ˊɚɖůɘɏůŰŮɟɞ ɞɘəɘůɛɧKontogianni əŬɘ ůɡɜ. (2018)

Ʉɚɖɗɡůɛɧɠ ˊɚɖůɘɏůŰŮɟɖɠ əɞɘɜɧŰɖŰŬɠKontogianni əŬɘ ůɡɜ. (2018)

ȳɔəɞɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŮ Ȼɩɜɖ ȺɚŮɨɗŮɟɞɡ Ⱥɛˊɞɟɑɞɡ (FTZ)Hsien əŬɘ ůɡɜ. (2014)

ȷˊɧůŰŬůɖ Ŭˊɧ Űɞɜ ˊɚɖůɘɏůŰŮɟɞ ɞɘəɘůɛɧ Chalastani əŬɘ ůɡɜ. (2023)

Ʉɚɖɗɡůɛɧɠ ˊɚɖůɘɏůŰŮɟɞɡ ɞɘəɘůɛɞɨ Chalastani əŬɘ ůɡɜ. (2023)

ȷɟɘɗɛɧɠ ŮˊŬɔɔŮɚɛŬŰɘɩɜ ɢɟɖůŰɩɜ Chalastani əŬɘ ůɡɜ. (2023)

ȷˊɧůŰŬůɖ Ŭˊɧ Űɞɜ ˊɚɖůɘɏůŰŮɟɞ ɚɘɛɏɜŬChalastani əŬɘ ůɡɜ. (2023)

ȹŬˊɎɜŮɠ ůɡɜŰɐɟɖůɖɠ ŰŬ ŰŮɚŮɡŰŬɑŬ 15 ɢɟɧɜɘŬChalastani əŬɘ ůɡɜ. (2023)

ȹŮɑəŰɖɠ əɞɘɜɤɜɘəɐɠ ŮɡŬɚɤŰɧŰɖŰŬɠ SoVIMcIntosh əŬɘ ůɡɜ. (2019)

ȷəŬɗɎɟɘůŰɞ Ůɔɢɩɟɘɞ ˊɟɞɥɧɜ ɗŬɚɎůůɘɤɜ ɛŮŰŬűɞɟɩɜMcIntosh əŬɘ ůɡɜ. (2019)

ȷˊŬůɢɧɚɖůɖ ůŰɖ ɗŬɚɎůůɘŬ ɛŮŰŬűɞɟɎMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ ŭɖɚɩůŮɤɜ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜMcIntosh əŬɘ ůɡɜ. (2019)

ɃɘəɘůŰɘəɐ ɓɞɐɗŮɘŬ ɛŮŰɎ Ŭˊɧ űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ ůɡɛɓɎɜŰɤɜ Ůˊɘəɑɜŭɡɜɤɜ ɡɚɘəɩɜMcIntosh əŬɘ ůɡɜ. (2019)

ɀɏůɞ əɧůŰɞɠ əŬŰŬɘɔɑŭɤɜ McIntosh əŬɘ ůɡɜ. (2019)

ɀɏůɞ əɧůŰɞɠ ůɡɛɓɎɜŰɤɜ Ůˊɘəɑɜŭɡɜɤɜ ɡɚɘəɩɜMcIntosh əŬɘ ůɡɜ. (2019)

ȼɛɏɟŮɠ ɛŮ ŬŰɛɞůűŬɘɟɘəɐ ɟɨˊŬɜůɖMcIntosh əŬɘ ůɡɜ. (2019)

ȷɟɘɗɛɧɠ ŬˊŮɘɚɩɜ McIntosh əŬɘ ůɡɜ. (2019)

ɀŮŰŬɓɞɚɐ ˊɚɖɗɡůɛɞɨ McIntosh əŬɘ ůɡɜ. (2019)

Ʉɚɖɗɡůɛɧɠ ŮɜŰɧɠ ˊɚɖɛɛɡɟɘəɐɠ ɕɩɜɖɠMcIntosh əŬɘ ůɡɜ. (2019)

Ⱦɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ

ɇŮɢɜɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ
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3.  ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ 

 

 

3.1. ũŮɤɔɟŬűɘəɐ ɗɏůɖ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ 

 

Ƀ ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ ŬˊɞŰŮɚŮɑ ɛɑŬ Ŭˊɧ Űɘɠ ˊɘɞ ŮɜŰɡˊɤůɘŬəɏɠ əŬɘ ɔŮɤŭɡɜŬɛɘəɎ ŮɜŮɟɔɏɠ 

ɗŬɚɎůůɘŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ȺɚɚɎŭŬɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ůŰŮɜɐ, Ůˊɘɛɐəɖ ɚŮəɎɜɖ ɛɐəɞɡɠ ˊŮɟɑˊɞɡ 130 

ɢɘɚɘɞɛɏŰɟɤɜ əŬɘ ˊɚɎŰɞɡɠ Ŭˊɧ 8 ɏɤɠ 32 ɢɘɚɘɞɛɏŰɟɤɜ əŬɘ ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ Űɞɜ Ƚůɗɛɧ Űɖɠ Ⱦɞɟɑɜɗɞɡ 

ɛɏɢɟɘ Űɞ Ʌɑɞ-ȷɜŰɑɟɟɘɞ. Ʉɟɘɜ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ, ɖ ɄŮɚɞˊɧɜɜɖůɞɠ ɐŰŬɜ 

Ůɜɤɛɏɜɖ ɛŮ Űɖɜ ȾŮɜŰɟɘəɐ ȺɚɚɎŭŬ (Lykousis, Sakellariou əŬɘ Papanikolaou, 1998). ȼ ůŰɟŬŰɖɔɘəɐ 

ɗɏůɖ ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ ɞ ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ, ŬɜɎɛŮůŬ Űɖɠ ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ əŬɘ Űɖɠ 

ɄŮɚɞˊɞɜɜɐůɞɡ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŰŮəŰɞɜɘəɐ Űɞɡ ŭɟŬůŰɖɟɘɧŰɖŰŬ, Űɞɜ əŬɗɘůŰɎ ůɖɛŬɜŰɘəɧ Űɧůɞ 

ɔɘŬ Űɖ ɜŬɡůɘˊɚɞȶŬ ɧůɞ əŬɘ ɔɘŬ Űɖ ɔŮɤŭɡɜŬɛɘəɐ ɏɟŮɡɜŬ (Expedition 381 Scientists, 2019). 

 

ȼ ɚŮəɎɜɖ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɏɜŰɞɜɖɠ ŮűŮɚəɡůŰɘəɐɠ ˊŬɟŬɛɧɟűɤůɖɠ, əɎŰɘ ˊɞɡ 

ŬˊɞŰŮɚŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ Űɖɠ ůɨɔəɚɘůɖɠ Űɤɜ ɚɘɗɞůűŬɘɟɘəɩɜ ˊɚŬəɩɜ ˊɞɡ əŬɚɨˊŰɞɡɜ 

Űɖɜ ȷɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ. ȺɑɜŬɘ ɔŮɔɞɜɧɠ ˊɤɠ ɖ ˊŮɟɘɞɢɐ ˊŬɟɞɡůɘɎɕŮɘ ɏɜŰɞɜɖ ŬůɡɛɛŮŰɟɑŬ ɛŮŰŬɝɨ 

Űɤɜ ŬəŰɩɜ Űɖɠ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɖ ɜɧŰɘŬ ˊɚŮɡɟɎ Űɞɡ, ŭɖɚŬŭɐ ɖ ɄŮɚɞˊɧɜɜɖůɞɠ, ˊŬɟɞɡůɘɎɕŮɘ 

ɛŮɔŬɚɨŰŮɟŮɠ ɡɣɞɛŮŰɟɘəɏɠ ŬɜɡɣɩůŮɘɠ əŬɘ ŬˊɧŰɞɛŮɠ əɚɑůŮɘɠ, Ůɜɩ ɖ ɓɧɟŮɘŬ ˊɚŮɡɟɎ Űɞɡ ˊɞɡ 

ŬˊɞŰŮɚŮɑ Űɖ ɆŰŮɟŮɎ ȺɚɚɎŭŬ, ŮɑɜŬɘ ɖˊɘɧŰŮɟɖ, ɓɡɗɘɕɧɛŮɜɖ ůŰŬŭɘŬəɎ ˊɟɞɠ Űɞ ŮůɤŰŮɟɘəɧ Űɞɡ Ⱦɧɚˊɞɡ. 

ȷɡŰɐ ɖ ɘŭɘŬɑŰŮɟɖ ŬůɡɛɛŮŰɟɑŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ əŬɜɞɜɘəɩɜ ɟɖɔɛɎŰɤɜ ɢŬɛɖɚɐɠ 

ɔɤɜɑŬɠ. Ƀ ɟɡɗɛɧɠ ŭɘɎɜɞɘɝɖɠ Űɖɠ ɚŮəɎɜɖɠ űŰɎɜŮɘ ŰŬ 1015 mm/ɏŰɞɠ əŬɘ ŰŮəɛɖɟɘɩɜŮŰŬɘ ɛɏůɤ 

ɛŮŰɟɐůŮɤɜ GPS (Ganas əŬɘ ůɡɜ., 2022). 

 

ɇɞ ɛɏɔɘůŰɞ ɓɎɗɞɠ Űɞɡ Ⱦɧɚˊɞɡ, Ŭɜ əŬɘ ůˊɎɜɘɞ ɔɘŬ ŰŬ ŮɚɚɖɜɘəɎ ɔŮɤɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ, űŰɎɜŮɘ ŰŬ 

935 ɛɏŰɟŬ əŬɘ ůɡɜŭɡɎɕŮɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɖɛɑəɚŮɘůŰɖɠ ɗɎɚŬůůŬɠ əŬɘ ɤəŮŬɜɞɔɟŬűɘəɐɠ ɚŮəɎɜɖɠ 

(Zervakis əŬɘ ůɡɜ., 2000). ȼ ŬəŰɞɔɟŬɛɛɐ Űɞɡ Ⱦɧɚˊɞɡ ŮɑɜŬɘ ɏɜŰɞɜŬ ŭɘŬɛŮɚɘůɛɏɜɖ, ɛŮ 

ˊɞɚɡɎɟɘɗɛɞɡɠ ɧɟɛɞɡɠ əŬɘ ŬəɟɤŰɐɟɘŬ. Ⱥˊɘˊɚɏɞɜ ɞ Ⱦɧɚˊɞɠ ŮɑɜŬɘ ŮɛˊɚɞɡŰɘůɛɏɜɞɠ ɛŮ ɘɕɐɛŬŰŬ Ŭˊɧ 

Űɖ ɟɞɐ Űɤɜ ˊɞŰŬɛɩɜ ˊɞɡ ŮəɢɨɜɞɜŰŬɘ ůŮ ŬɡŰɧɜ, ɞɜɞɛŬůŰɘəɎ ɞ ɀɧɟɜɞɠ, ɞ Ⱦɖűɘůɧɠ əŬɘ ɞ ȺɟŬůɘɜɧɠ. 

(Poulos əŬɘ ůɡɜ., 1996). 

 

ȼ ůŮɘůɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɏɜŰɞɜɖ əŬɘ ŬˊɞŰŮɚŮɑ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ Űɖɠ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ. ȼ ˊŮɟɘɞɢɐ əŬŰŬɔɟɎűŮɘ ɡɣɖɚɐ ůɡɢɜɧŰɖŰŬ 

ɛɘəɟɞůŮɘůɛɩɜ ɜŬ ůɡɛɓŬɑɜɞɡɜ əɎɗŮ ɢɟɧɜɞ ŬɚɚɎ əŬɘ ɘůɢɡɟɧŰŮɟɤɜ, əɎŰɘ ˊɞɡ Űɖɜ əŬŰŬŰɎůůŮɘ ůŮ ɛɘŬ 

Ŭˊɧ Űɘɠ ˊɘɞ ŮɜŮɟɔɏɠ ŰŮəŰɞɜɘəɏɠ ɕɩɜŮɠ Űɖɠ Ⱥɡɟɩˊɖɠ (Makropoulos əŬɘ Burton, 1984). ȽůŰɞɟɘəɎ 

ɔŮɔɞɜɧŰŬ, ɧˊɤɠ ɞ ůŮɘůɛɧɠ Űɤɜ ȷɚəɡɞɜɑŭɤɜ Űɞ 1981 əŬɘ ɞ ůŮɘůɛɧɠ Űɞɡ ȷɘɔɑɞɡ Űɞ 1995, ůɢŮŰɑɕɞɜŰŬɘ 

ɛŮ Űɖ ɟɐɝɖ ŮɜŮɟɔɩɜ ɟɖɔɛɎŰɤɜ ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ əŬŰɎ ɛɐəɞɠ Űɖɠ ɜɧŰɘŬɠ əɡɟɑɤɠ ŬəŰɐɠ Űɞɡ Ⱦɧɚˊɞɡ 

(Bernard əŬɘ ůɡɜ., 1997). ȰɟŮɡɜŮɠ ɏɢɞɡɜ ŭŮɑɝŮɘ ɧŰɘ ɛŮɔɎɚɞ ˊɞůɞůŰɧ ŬɡŰɩɜ Űɤɜ ɟɖɔɛɎŰɤɜ ŮɑɜŬɘ 

ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖ ŮˊŬəɧɚɞɡɗɖ ɔɏɜŮůɖ ůŮɘůɛɩɜ ɛŮůŬɑɞɡ əŬɘ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ, ɞɘ ɞˊɞɑɞɘ 
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əŬɗɞɟɑɕɞɡɜ Űɞ ůŮɘůɛɘəɧ ˊɟɞűɑɚ Űɖɠ ˊŮɟɘɞɢɐɠ (Taylor əŬɘ ůɡɜ., 2011). ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, ɞ 

ȾɞɟɘɜɗɘŬəɧɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ çűɡůɘəɧ ŮɟɔŬůŰɐɟɘɞè ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɖɠ ůŮɘůɛɞɔɏɜŮůɖɠ ůŮ 

ŮűŮɚəɡůŰɘəɎ ŰŮəŰɞɜɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ɛŮ ˊɚɖɗɩɟŬ ůŮɘůɛɞɚɞɔɘəɩɜ əŬɘ ɔŮɤűɡůɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ɜŬ ůɡɚɚɏɔɞɜŰŬɘ Ůˊɑ ŭŮəŬŮŰɑŮɠ. 

 

ȼ ɗŬɚɎůůɘŬ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ ŮˊɖɟŮɎɕŮŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ ŰŬ ɤəŮŬɜɞɔɟŬűɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ, ŰŬ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɗŮɟɛɞəɟŬůɘŬəɐ 

ŭɘŬůŰɟɤɛɎŰɤůɖ ůŮ ɓɎɗɖ 0-60 ɛɏŰɟɤɜ əŬɘ ůɢŮŰɘəɎ ůŰŬɗŮɟɎ ŮˊɑˊŮŭŬ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ŭɘŬɚɡɛɏɜɞɡ 

ɞɝɡɔɧɜɞɡ. ȼ ɛŮŰŬəɑɜɖůɖ Űɤɜ ɗɟŮˊŰɘəɩɜ ɞɡůɘɩɜ əŬɘ Űɤɜ ŬɘɤɟɞɨɛŮɜɤɜ ůɤɛŬŰɘŭɑɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ 

ŮˊɖɟŮɎɕŮŰŬɘ Ůˊɑůɖɠ Ŭˊɧ ŰŬ ˊŬɚɘɟɟɞɘŬəɎ ɟŮɨɛŬŰŬ əŬɘ ŰŬ ɟŮɨɛŬŰŬ əɡəɚɞűɞɟɑŬɠ (Perivoliotis əŬɘ 

ůɡɜ., 2021). 

 

ɇɏɚɞɠ, ɖ űɡůɘəɐ ɛɞɟűɞɚɞɔɑŬ əŬɘ ɖ ŰŮəŰɞɜɘəɐ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ 

Űɖɜ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ůŮ ŬɡŰɧɜ, ɐŰŬɜ ɞɘ ɓŬůɘəɞɑ ůɡɜŰŮɚŮůŰɏɠ ɔɘŬ Űɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ 

ɚɘɛŮɜɘəɩɜ ɡˊɞŭɞɛɩɜ ˊɞɡ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ůŰɖɜ ˊŮɟɘɞɢɐ. ɇŬ ɚɘɛɎɜɘŬ, ŰŬ ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ 

əŬɘ ɞɘ ɛɘəɟɏɠ ˊɟɞɓɚɐŰŮɠ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɞɘ űɡůɘəɏɠ ůɡɜɗɐəŮɠ,  ɧˊɤɠ ɖ 

ɔŮɤɛɞɟűɞɚɞɔɑŬ, ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ ŬəŰɩɜ əŬɘ ɖ ˊɟɞůŰŬůɑŬ Ŭˊɧ ŰŬ əɨɛŬŰŬ, Űɞ ŮˊɘŰɟɏˊɞɡɜ. 

ȼ ŬɜɎɚɡůɖ ŬɡŰɐɠ Űɖɠ ŭɘɎɟɗɟɤůɖɠ ɗŬ ŬɜŬűŮɟɗŮɑ ůŰɖɜ ŮˊɧɛŮɜɖ ŮɜɧŰɖŰŬ. 

 

 

3.2. Ⱦɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰɞɜ 

ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ 

 

ɋɠ ɏɜŬɠ ůɢŮŰɘəɎ əɚŮɘůŰɧɠ əŬɘ ɔŮɤɔɟŬűɘəɎ ˊɟɞůŰŬŰŮɡɛɏɜɞɠ ɗŬɚɎůůɘɞɠ ůɢɖɛŬŰɘůɛɧɠ, ɞ 

ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ űɘɚɞɝŮɜŮɑ ɏɜŬ ůɨɜɞɚɞ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɎɟɟɖəŰŬ ůɡɜŭŮŭŮɛɏɜɞ ɛŮ Űɘɠ 

ɚɘɛŮɜɘəɏɠ Űɞɡ ɡˊɞŭɞɛɏɠ. ȼ ɘŭɘŬɑŰŮɟɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŮɔɔɨŰɖŰŬ 

ůŮ ŬůŰɘəɎ/ɓɘɞɛɖɢŬɜɘəɎ əɏɜŰɟŬ  əŬɘ ɖ ŰɞɡɟɘůŰɘəɐ Űɞɡ ɓŬɟɨŰɖŰŬ əŬɗɘůŰɞɨɜ ŬɜŬɔəŬɑŬ ɛɘŬ 

ˊɞɚɡŭɘɎůŰŬŰɖ ˊɟɞůɏɔɔɘůɖ ˊɟɞɠ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɚɘɛɏɜɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ. 

 

ȷɚɘŮɑŬ əŬɘ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŮɠ 

 

ȼ ŬɚɘŮɡŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ ɛŬəɟɎ ˊŬɟɎŭɞůɖ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ əŬɘ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŬˊɞŰŮɚŮɑ 

ɓŬůɘəɐ ˊɖɔɐ ŮɘůɞŭɐɛŬŰɞɠ ɔɘŬ ˊɞɚɚɏɠ ˊŬɟɎəŰɘŮɠ əɞɘɜɧŰɖŰŮɠ. ȿɘɛɎɜɘŬ ɧˊɤɠ Űɖɠ ȽŰɏŬɠ, Űɞɡ 

ũŬɚŬɝɘŭɑɞɡ əŬɘ Űɖɠ ɁŬɡˊɎəŰɞɡ ŭɘŬɗɏŰɞɡɜ ɡˊɞŭɞɛɏɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ŬɚɘŮɡŰɘəɞɨ ŰɞɛɏŬ ɛŮ ɘɢɗɡɧůəŬɚŮɠ, ůɡɜŮɟɔŮɑŬ ŮˊɘůəŮɡɩɜ əŬɘ ůɖɛŮɑŬ ˊɩɚɖůɖɠ (Karachle əŬɘ ůɡɜ., 

2017). ɄŬɟŬŰɖɟŮɑŰŬɘ ˊɤɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ ŭŮəŬŮŰɑŬ, ɖ ˊŬɟŬŭɞůɘŬəɐ ŬɚɘŮɑŬ ɏɢŮɘ ɓɟŮɗŮɑ ŮɜɎɜŰɘŬ ůŰɖɜ 

ɟŬɔŭŬɑŬ ŮˊɏəŰŬůɖ Űɤɜ ɛɞɜɎŭɤɜ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŬɠ, əɡɟɑɤɠ ůŰɞɜ Ⱦɧɚˊɞ Űɖɠ ȷɜŰɑəɡɟŬɠ, ɧˊɞɡ 

ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ɛɞɜɎŭŮɠ ŮəŰɟɞűɐɠ ŰůɘˊɞɨɟŬɠ əŬɘ ɚŬɓɟŬəɘɞɨ (Pitta əŬɘ ůɡɜ., 2005). ɄŬɟɧŰɘ 
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ɞɘ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŮɠ ůɡɛɓɎɚɚɞɡɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ, ŰŬɡŰɧɢɟɞɜŬ 

ŮˊɘɓŬɟɨɜɞɡɜ ŰŬ ɗŬɚɎůůɘŬ ɞɘəɞůɡůŰɐɛŬŰŬ, ˊɟɞəŬɚɩɜŰŬɠ ŮɡŰɟɞűɘůɛɧ əŬɘ ɡˊɞɓɎɗɛɘůɖ Űɤɜ 

ɗŬɚɎůůɘɤɜ ɓɘɞŰɧˊɤɜ. 

 

ɇɞɡɟɘůɛɧɠ əŬɘ ŬɜŬɣɡɢɐ 

 

Ƀ Űɞɡɟɘůɛɧɠ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ ˊŬɟɞɡůɘɎɕŮɘ ŮɜŰɞɜɧŰŮɟɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ, 

ɛŮ ŬɟəŮŰɏɠ ˊŮɟɘɞɢɏɠ ɜŬ ŬɜŬˊŰɨůůɞɡɜ ɡˊɞŭɞɛɏɠ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ ůəɎűɖ ŬɜŬɣɡɢɐɠ əŬɘ ɗŬɚɎůůɘŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ɇɞ ũŬɚŬɝɑŭɘ, ɛŮ Űɖɜ ɏɜŰɞɜɖ ɜŬɡŰɘəɐ Űɞɡ ŰŬɡŰɧŰɖŰŬ əŬɘ Űɖɜ ˊŬɟŬŭɞůɘŬəɐ Űɞɡ 

ŬɟɢɘŰŮəŰɞɜɘəɐ, ˊɟɞůŮɚəɨŮɘ ŮˊɘůəɏˊŰŮɠ ɛŮ ɔɜɩɛɞɜŬ Űɧůɞ ɣɡɢŬɔɤɔɘəɧ, ɧůɞ əŬɘ ˊɞɚɘŰɘůɛɘəɧ 

(Hellenic Ministry of Tourism, 2020). ɄŬɟɧŰɘ ɞɘ ŰɞɡɟɘůŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Ůɜɘůɢɨɞɡɜ Űɖɜ 

Űɞˊɘəɐ ɞɘəɞɜɞɛɑŬ, ůɡɜŮˊɎɔɞɜŰŬɘ ɛŮ ŬɡɝɖɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ, ŮɘŭɘəɧŰŮɟŬ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ Űɖɠ 

əɡəɚɞűɞɟɑŬɠ, Űɞɜ ɏɚŮɔɢɞ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ŬəŮɟŬɘɧŰɖŰŬɠ əŬɘ Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ŬůűɎɚŮɘŬɠ 

ůŰɘɠ ˊŬɟɎəŰɘŮɠ ɕɩɜŮɠ. 

 

Ⱥɛˊɞɟɘəɐ əŬɘ ɓɘɞɛɖɢŬɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

 

Ƀ ɚɘɛɏɜŬɠ Űɖɠ Ⱦɞɟɑɜɗɞɡ ŭɘŬɗɏŰŮɘ ˊɟɤŰŬɟɢɘəɧ ɟɧɚɞ ůŰɖ ŭɘŬəɑɜɖůɖ ŮɛˊɞɟŮɡɛɎŰɤɜ ůŰɞɜ 

ȾɞɟɘɜɗɘŬəɧ, ŬɝɘɞˊɞɘɩɜŰŬɠ ůŰɞ ɏˊŬəɟɞ Űɖɜ ůŰɟŬŰɖɔɘəɐ Űɞɡ ɗɏůɖ əɞɜŰɎ ůŰɖ ŭɘɩɟɡɔŬ 

(Katsanevakis əŬɘ ůɡɜ., 2020). Ƀ ɚɘɛɏɜŬɠ Űɞɡ ȷɜŰɘɟɟɑɞɡ, ɘŭɑɤɠ ɛŮŰɎ Űɖɜ əŬŰŬůəŮɡɐ Űɖɠ ɔɏűɡɟŬɠ 

Ʌɑɞɡ - ȷɜŰɘɟɟɑɞɡ, ɏɢŮɘ ŬˊɞəŰɐůŮɘ əɞɛɓɘəɐ ůɖɛŬůɑŬ ůŰɖɜ ůɨɜŭŮůɖ ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ əŬɘ 

ɄŮɚɞˊɞɜɜɐůɞɡ (Papageorgiou əŬɘ ůɡɜ., 2016). Ⱥˊɘˊɚɏɞɜ, ůŮ ˊŮɟɘɞɢɏɠ ůŬɜ Űɞ ȹɑůŰɞɛɞ, ɖ 

ɚŮɘŰɞɡɟɔɑŬ ɚŬŰɞɛŮɑɤɜ əŬɘ ɓɘɞɛɖɢŬɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜŰŬɘ Ŭˊɧ ɛɘəɟɞɨɠ 

ɚɘɛɏɜŮɠ ɏɢŮɘ ˊɟɞəŬɚɏůŮɘ ɕɖŰɐɛŬŰŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ ɢŬɟŬəŰɐɟŬ, əɡɟɑɤɠ ɚɧɔɤ Űɖɠ ůəɧɜɖɠ əŬɘ Űɖɠ 

ɟɨˊŬɜůɖɠ Űɤɜ ŮˊɘűŬɜŮɘɩɜ (Tsounis əŬɘ ůɡɜ., 2012). ȼ ˊɟɧəɚɖůɖ Ůŭɩ ɏɔəŮɘŰŬɘ ůŰɖɜ ŮɨɟŮůɖ Űɖɠ 

ɘůɞɟɟɞˊɑŬɠ ɛŮŰŬɝɨ ɞɘəɞɜɞɛɘəɐɠ Ŭɝɘɞˊɞɑɖůɖɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ. 

 

ɄɞɚɘŰɘůɛɧɠ əŬɘ ɘůŰɞɟɘəɐ əɚɖɟɞɜɞɛɘɎ 

 

ȼ ȷɟɢŬɑŬ Ⱦɧɟɘɜɗɞɠ, Űɞ ȹɑůŰɞɛɞ əŬɘ Űɞ ũŬɚŬɝɑŭɘ ůɡɜŭɡɎɕɞɡɜ ɘůŰɞɟɘəɐ ůɖɛŬůɑŬ ɛŮ ɨˊŬɟɝɖ 

ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ ˊɞɡ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ůŮ ˊɞɚɘŰɘůŰɘəɎ ŭɟɩɛŮɜŬ əŬɘ ɗŬɚɎůůɘŮɠ ˊŮɟɘɖɔɐůŮɘɠ 

(Fotiou, 2015). ȼ ˊŮɟɑˊŰɤůɖ Űɞɡ ȷɘɔɑɞɡ ŮɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ, Ŭűɞɨ ɞ ɚɘɛɏɜŬɠ 

ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ŬɔɞɟɎ Űɖɠ ˊɧɚɖɠ əŬɘ űɘɚɞɝŮɜŮɑ ˊɚɖɗɩɟŬ ˊɞɚɘŰɘůŰɘəɩɜ ŮəŭɖɚɩůŮɤɜ. ȼ 

ŮɜůɤɛɎŰɤůɖ Űɤɜ ɚɘɛɏɜɤɜ ůŰɖɜ ˊɞɚɘŰɘůŰɘəɐ ŰŬɡŰɧŰɖŰŬ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ˊɟɞůŭɑŭŮɘ ˊɟɞůŰɘɗɏɛŮɜɖ 

ŬɝɑŬ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ ɖ ŬɜɎŭŮɘɝɖ ŬɡŰɩɜ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ůŮɓŬůɛɧ ůŰɞ űɡůɘəɧ əŬɘ 

əɞɘɜɤɜɘəɧ ˊŮɟɑɔɡɟɞ. ȼ Ŭɝɘɞˊɞɑɖůɖ ɚɘɛɏɜɤɜ ɔɘŬ ŮəŭɖɚɩůŮɘɠ, ɘůŰɞɟɘəɏɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ ɐ 

ŮəˊŬɘŭŮɡŰɘəɏɠ ŮɝɞɟɛɐůŮɘɠ, ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ ɞɘ ɚɘɛŮɜɘəɏɠ ɡˊɞŭɞɛɏɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɛɓɎɚɞɡɜ ůŰɖɜ 

ɓɘɩůɘɛɖ ˊɞɚɘŰɘůŰɘəɐ ŬɜɎˊŰɡɝɖ. 
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ɄŮɟɘɓŬɚɚɞɜŰɘəɐ ˊɟɞůŰŬůɑŬ əŬɘ ɗŬɚɎůůɘŬ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ 

 

ɄŬɟɎ Űɘɠ ɏɜŰɞɜŮɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟŮɛɓɎůŮɘɠ, ɞ ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ 

ˊŬɟɞɡůɘɎɕŮɘ ˊɚɞɨůɘŬ ɗŬɚɎůůɘŬ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ. ɆŰɞɜ Ⱦɧɚˊɞ ůɡɜŬɜŰɩɜŰŬɘ Ůɑŭɖ ɧˊɤɠ Űɞ 

ɟɘɜɞŭɏɚűɘɜɞ, ɖ ɕɤɜɞŭɏɚűɘɜŬ əŬɘ ɖ ɛŮůɞɔŮɘŬəɐ űɩəɘŬ, Ůɜɩ ůŮ ˊɟɞůŰŬŰŮɡɧɛŮɜŮɠ ɕɩɜŮɠ Űɞɡ ŭɘəŰɨɞɡ 

Natura 2000 əɞɜŰɎ ůŰɘɠ Ůəɓɞɚɏɠ ˊɞŰŬɛɩɜ, ŮɜŰɞˊɑɕŮŰŬɘ ɛŮɔɎɚɖ ɞɘəɞɚɞɔɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

(Frantzis əŬɘ ůɡɜ., 2003). ɋůŰɧůɞ, ɖ Ŭɡɝɖɛɏɜɖ Ůɛˊɞɟɘəɐ əɑɜɖůɖ, ɞɘ Ůəˊɞɛˊɏɠ Ŭˊɧ ɓɘɞɛɖɢŬɜɑŮɠ 

əŬɘ ɖ Ůɘůɟɞɐ ŬůŰɘəɩɜ ɚɡɛɎŰɤɜ ɞŭɖɔɞɨɜ ůŰɖ ůŰŬŭɘŬəɐ ɡˊɞɓɎɗɛɘůɖ Űɞɡ ɗŬɚɎůůɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ɀŮɚɏŰŮɠ ɡˊɞŭŮɘəɜɨɞɡɜ ŬɡɝɖɛɏɜŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ əŬɘ ɞɟɔŬɜɘəɩɜ ɟɨˊɤɜ ůŰŬ 

ɘɕɐɛŬŰŬ əɞɜŰɘɜɩɜ ˊŮɟɘɞɢɩɜ (Tsounis əŬɘ ůɡɜ., 2012), Ůɜɩ ɖ ŮɝɎˊɚɤůɖ ɝŮɜɘəɩɜ Ůɘŭɩɜ ɧˊɤɠ Űɞ 

Caulerpa cylindracea ɗɏŰŮɘ ɡˊɧ ŬˊŮɘɚɐ Űɖɜ ɞɘəɞɚɞɔɘəɐ ɘůɞɟɟɞˊɑŬ (Zenetos əŬɘ ůɡɜ., 2005). ȼ 

ŬɜɎˊŰɡɝɖ Űɞˊɘəɩɜ ˊɟɤŰɞɓɞɡɚɘɩɜ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ ŮɗŮɚɞɜŰɘəɐɠ ůɡɛɛŮŰɞɢɐɠ ɛˊɞɟŮɑ ɜŬ 

ŮɜɘůɢɨůŮɘ Űɖɜ ŬɜɗŮəŰɘəɧŰɖŰŬ Űɞɡ ɗŬɚɎůůɘɞɡ ůɡůŰɐɛŬŰɞɠ Űɞɡ Ⱦɧɚˊɞɡ. 

 

ɇɞ ůɨɜɞɚɞ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ ŮɝɡɣɩɜŮɘ ɏɜŬ ůɨɜɗŮŰɞ əŬɘ ŭɘŬɟəɩɠ 

ŮɝŮɚɘůůɧɛŮɜɞ ˊɚŬɑůɘɞ, ɧˊɞɡ ɖ ŬɚɘŮɑŬ, ɞ Űɞɡɟɘůɛɧɠ, ɖ ɓɘɞɛɖɢŬɜɑŬ, ɖ ˊɞɚɘŰɘůŰɘəɐ ŭɘŬɢŮɑɟɘůɖ əŬɘ ɖ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊɟɞůŰŬůɑŬ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮŰŬɝɨ Űɞɡɠ. Ƀɘ ɚɘɛɏɜŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ŮˊɑəŮɜŰɟɞ ŬɡŰɐɠ Űɖɠ ŭɡɜŬɛɘəɐɠ, ŮɝɡˊɖɟŮŰɩɜŰŬɠ ŰŬɡŰɧɢɟɞɜŬ Űɖɜ ŬɜɎˊŰɡɝɖ. ȼ ɓŬɗɨŰŮɟɖ 

əŬŰŬɜɧɖůɖ Űɤɜ Űɞˊɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ ŬˊɞŰŮɚŮɑ ɗŮɛɏɚɘɞ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɤɜ 

ˊŬɟɎəŰɘɤɜ ˊŮɟɘɞɢɩɜ, ɗɏɛŬ ˊɞɡ ɗŬ ŬɜŬɚɡɗŮɑ ŭɘŮɝɞŭɘəɎ ůŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ. 

 

 

3.3. ȷɜɎɚɡůɖ əŬɘ ɔŮɤɔɟŬűɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ɚɘɛŮɜɘəɩɜ 

ŮɔəŬŰŬůŰɎůŮɤɜ ůŰɞɜ ȸɧɟŮɘɞ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ 

 

 

Ƀ ȾɞɟɘɜɗɘŬəɧɠ Ⱦɧɚˊɞɠ, ɛŮ ŬəŰɞɔɟŬɛɛɐ ˊɞɡ ɝŮˊŮɟɜɎ ŰŬ 250 ɢɘɚɘɧɛŮŰɟŬ, űɘɚɞɝŮɜŮɑ ɏɜŬ ůɖɛŬɜŰɘəɧ 

ˊɚɐɗɞɠ ɚɘɛŮɜɘəɩɜ ŮɔəŬŰŬůŰɎůŮɤɜ ɞɘ ɞˊɞɑŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŮəŰŮɜɐɠ ˊɞɘəɘɚɞɛɞɟűɑŬ ɤɠ ˊɟɞɠ Űɖ 

ɚŮɘŰɞɡɟɔɑŬ, Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɖɜ ŰŮɢɜɘəɐ Űɞɡɠ ůɡɔəɟɧŰɖůɖ. ɀŮ Űɞ Ůɨɟɞɠ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ ɜŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Ŭˊɧ ɛɘəɟɞɨɠ ŬɚɘŮɡŰɘəɞɨɠ ɚɘɛɏɜŮɠ ɏɤɠ ŮɛˊɞɟɘəɎ əŬɘ ŮˊɘɓŬŰɘəɎ əɏɜŰɟŬ, ɞɘ 

ŮɔəŬŰŬůŰɎůŮɘɠ ŬɡŰɏɠ ŮɝɡˊɖɟŮŰɞɨɜ ɏɜŬ Ůɡɟɨ űɎůɛŬ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ŬɜŰŬɜŬəɚɩɜŰŬɠ Űɧůɞ Űɘɠ 

Űɞˊɘəɏɠ ŬɜɎɔəŮɠ ɧůɞ əŬɘ Űɖɜ ŮɡɟɨŰŮɟɖ ŭɡɜŬɛɘəɐ Űɖɠ ˊŮɟɘɞɢɐɠ. ȺɑɜŬɘ Ɏɝɘɞ ŬɜŬűɞɟɎɠ ˊɤɠ ɖ 

ɔŮɤɔɟŬűɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ɚɘɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ ŰɡɢŬɑŬ, ɛŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ 

ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ űɡůɘəɐ ŭɘŬɛɧɟűɤůɖ Űɤɜ ŬəŰɩɜ, Űɖ ɔŮɤŰŮəŰɞɜɘəɐ ůŰŬɗŮɟɧŰɖŰŬ, 

Űɖɜ ˊɟɞůɓŬůɘɛɧŰɖŰŬ Ŭˊɧ Űɖɜ ŮɜŭɞɢɩɟŬ əŬɘ Űɘɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ əɎɗŮ 

ˊŮɟɘɞɢɐɠ (Moretti əŬɘ ůɡɜ, 2003). 

 

ɆŰɖ ɓɧɟŮɘŬ ˊɚŮɡɟɎ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ, ŮɜŰɞˊɑɕɞɜŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ɚɘɛɏɜŮɠ ɛɘəɟɐɠ ɏɤɠ ɛŮůŬɑŬɠ 

əɚɑɛŬəŬɠ, əŬŰŬɜŮɛɖɛɏɜɞɘ ůŰɞɡɠ ŭɐɛɞɡɠ Űɖɠ ɁŬɡˊŬəŰɑŬɠ, ŪɘɖɓŬɑɤɜ, ȹɤɟɑŭŬɠ əŬɘ ȷɜŰɑəɡɟŬɠ. 
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ȺɜŭŮɘəŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ɞɘ ɚɘɛŮɜɘəɏɠ ɡˊɞŭɞɛɏɠ Űɖɠ ɁŬɡˊɎəŰɞɡ, Űɖɠ ȺɟŬŰŮɘɜɐɠ əŬɘ 

Űɖɠ ȷɜŰɑəɡɟŬɠ, ɞɘ ɞˊɞɑŮɠ ŮɝɡˊɖɟŮŰɞɨɜ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ŬɚɘŮɡŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ, ˊŮɟɘɞɟɘůɛɏɜɖ 

ŬəŰɞˊɚɞȶŬ əŬɘ ŰɞɡɟɘůŰɘəɐ ŬɜŬɣɡɢɐ (Zervakis əŬɘ ůɡɜ, 2000). ȼ ɛɞɟűɞɚɞɔɑŬ Űɤɜ ŬəŰɩɜ ůŰɖɜ 

ˊŮɟɘɞɢɐ ŬɡŰɐ, ɢŬɟŬəŰɖɟɘɕɧɛŮɜɖ Ŭˊɧ ɐˊɘŮɠ əɚɑůŮɘɠ əŬɘ Űɖɜ ɨˊŬɟɝɖ ˊɟɞůɢɤůɘɔŮɜɩɜ ɡɚɘəɩɜ, 

ŮˊɖɟŮɎɕŮɘ ůɖɛŬɜŰɘəɎ Űɧůɞ Űɖ ŭɞɛɘəɐ ŬəŮɟŬɘɧŰɖŰŬ ɧůɞ əŬɘ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ 

ɏɟɔɤɜ. 

 

ȼ ɔŮɤɔɟŬűɘəɐ ˊɡəɜɧŰɖŰŬ Űɤɜ ŬˊɞɔŮɔɟŬɛɛɏɜɤɜ ɚɘɛɏɜɤɜ ŮˊɖɟŮɎɕŮŰŬɘ ɎɛŮůŬ əŬɘ Ŭˊɧ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɨɠ ŭŮɑəŰŮɠ. ɄŮɟɘɞɢɏɠ ɛŮ ɘůɢɡɟɐ ůɨɜŭŮůɖ ůŰɞ Ůɗɜɘəɧ ŭɑəŰɡɞ ɛŮŰŬűɞɟɩɜ 

ŮɛűŬɜɑɕɞɡɜ ɡɣɖɚɧŰŮɟŮɠ ˊɘɗŬɜɧŰɖŰŮɠ ŬɜɎˊŰɡɝɖɠ əŬɘ ŭɘŬŰɐɟɖůɖɠ ɚŮɘŰɞɡɟɔɘəɩɜ ɚɘɛŮɜɘəɩɜ 

ɡˊɞŭɞɛɩɜ. ɆŮ ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ɖ ˊŬɟɞɡůɑŬ ŰɞɡɟɘůŰɘəɩɜ əŬŰŬűɡɔɑɤɜ əŬɘ ɛŬɟɑɜɤɜ 

ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŮˊɞɢɘŬəɐ Ůɜɑůɢɡůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ɘŭɑɤɠ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ŰɞɡɟɘůŰɘəɐ 

əɘɜɖŰɘəɧŰɖŰŬ (Avallone əŬɘ ůɡɜ, 2004). ȼ əŬŰŬɜɞɛɐ Űɤɜ ɚɘɛɏɜɤɜ əŬɘ ŬɚɘŮɡŰɘəɩɜ əŬŰŬűɡɔɑɤɜ 

ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ Ⱦɧɚˊɞ əŬɗɘůŰɎ ŮɛűŬɜɏůŰŬŰɖ Űɖɜ ůɨɜŭŮůɖ űɡůɘəɞɨ əŬɘ Ŭɜɗɟɩˊɘɜɞɡ ůŰɞɘɢŮɑɞɡ. 

ȼ əŬŰŬɜɧɖůɖ Űɖɠ Űɞˊɘəɐɠ ɛɞɟűɞɚɞɔɑŬɠ, Űɖɠ ɔŮɤŰŮəŰɞɜɘəɐɠ ŭɞɛɐɠ əŬɘ Űɤɜ əɡɛŬŰɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ ɡˊŬɟɢɞɡůɩɜ ɡˊɞŭɞɛɩɜ əŬɗɩɠ əŬɘ 

ɔɘŬ Űɞɜ ɛŮɚɚɞɜŰɘəɧ ůɢŮŭɘŬůɛɧ ɓɘɩůɘɛɤɜ əŬɘ ŬɜɗŮəŰɘəɩɜ ɚɘɛŮɜɘəɩɜ ɏɟɔɤɜ. 

 

ɀɏůŬ ůŮ ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ, ɖ ŭɘˊɚɤɛŬŰɘəɐ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŮ 27 ŮˊɘɚŮɔɛɏɜŮɠ ɚɘɛŮɜɘəɏɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ əŬŰɎ ɛɐəɞɠ Űɖɠ ɓɧɟŮɘŬɠ ŬəŰɞɔɟŬɛɛɐɠ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ 

Ⱦɧɚˊɞɡ, ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ ˊŮɟɘɔɟŬűŮɑ ůŮ ˊɟɞɔŮɜɏůŰŮɟɖ ůɢŮŰɘəɐ ɏɟŮɡɜŬ ůŰɖɜ ɞˊɞɑŬ ɏɢɞɡɜ 

ůɡɛˊŮɟɘɚɖűɗŮɑ ˊɚɖɟɞűɞɟɑŮɠ ɎɛŮůŬ ůɢŮŰɘɕɧɛŮɜŮɠ ɛŮ Űɖɜ ŰɟɤŰɧŰɖŰɎ Űɞɡɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 

2023) .Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŬɚɘŮɡŰɘəɎ əŬŰŬűɨɔɘŬ əŬɘ 

ɚɘɛɏɜŮɠ ɛɘəɟɐɠ ɐ ɛŮůŬɑŬɠ əɚɑɛŬəŬɠ, ˊɞɡ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ əɡɟɑɤɠ ůŮ Űɞˊɘəɏɠ ŬɜɎɔəŮɠ, ɧˊɤɠ ɖ 

ŬɚɘŮɑŬ, ɞ Űɞɡɟɘůɛɧɠ əŬɘ ɖ ˊŮɟɘɞɟɘůɛɏɜɖ ŬəŰɞˊɚɞɥəɐ ůɨɜŭŮůɖ. 

 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, ɖ ɢɤɟɘəɐ ŰɞˊɞɗɏŰɖůɖ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ 

ŮˊɘəŬɘɟɞˊɞɘɐɗɖəŮ ŬɝɘɞˊɞɘɩɜŰŬɠ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ŮɟɔŬɚŮɑŬ GIS. ɄŬɟɎɚɚɖɚŬ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɜɏŬ ŬɜɎɚɡůɖ ˊɞɡ ŬűɞɟɎ ŰŬ ŰŮɢɜɘəɎ əŬɘ ɚŮɘŰɞɡɟɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ 

ŮɔəŬŰɎůŰŬůɖɠ, ůŰɞɢŮɨɞɜŰŬɠ ůŮ ɛɘŬ ˊɘɞ Ŭəɟɘɓɐ ŮəŰɑɛɖůɖ Űɖɠ ŰɟɤŰɧŰɖŰɎɠ Űɞɡɠ. 

 

ȼ ɔŮɤɔɟŬűɘəɐ Űɞɡɠ əŬŰŬɜɞɛɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɢŬɟŰɞɔɟŬűɘəɎ ůŰɞ ɆɢɐɛŬ 3.1 , Ůɜɩ ůŰɞɜ ɄɑɜŬəŬ 

3.1 ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɔɘŬ əɎɗŮ ɚɘɛŮɜɘəɐ ŮɔəŬŰɎůŰŬůɖ ɝŮɢɤɟɘůŰɎ. 
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̟͚͎͎ͧ͗͟Ю3.1 ̒ ͎͖͒ͦ͐ͣ͗͞ʹ͟Ю͚͎͙͒͐͢͠͡͡ʹ͚͒͟Юё͎͖͐͒ͦ͐ͣ͗ͭ͞Юͯ͘͜͟͝͡Ю͎͖͗Ю͙͵͗͜͟ђЮ͚ͦ͡Ю͖͙͚͖͚͒͗ͮ͘Ю
͎͎͚͒͐͗ͯ͒ͦ͡͠͡͠Ю͔͟͡Ю͖͒ͤ͜͝͞͵͟Ю͙͒͘ʹ͔͟͡ 

 

ȷ/Ŭ ȿɘɛŮɜɘəɐ ŮɔəŬŰɎůŰŬůɖȹɐɛɞɠ ũŮɤɔɟŬűɘəɧ ˊɚɎŰɞɠ (ɛɞɑɟŮɠ)ũŮɤɔɟŬűɘəɧ ɛɐəɞɠ (ɛɞɑɟŮɠ)

1 ȷ/Ⱦ ȷɚŮˊɞɢɤɟɑɞɡ 38°5'21.73" 23°11'11.40"

2 ȷ/Ⱦ ɄɧɟŰɞ ũŮɟɛŮɜɧ 38°9'25.49" 23°13'18.37"

3 ȷ/Ⱦ ȷɔɑɞɡ ȸŬůɘɚŮɑɞɡ 38°10'50.52" 23°8'26.77"

4 ȷ/Ⱦ ȷɚɡəɐɠ 38°11'47.83" 23°2'57.41"

5 ȷ/Ⱦ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ Ūɑůɓɖɠ 38°12'47.34" 23°1'13.33"

6 ȷ/Ⱦ ȳɟɛɞɡ ȷɔɑɞɡ ȽɤɎɜɜɞɡ 38°12'52.63" 22°57'36.11"

7 ȷ/Ⱦ ɆŬɟɎɜŰɖ 38°14'7.98" 22°53'9.06"

8 ȷ/Ⱦ ɄŬɜŬɔɑŬɠ ȾŬɚŬɛɘɩŰɘůůŬɠȿŮɘɓŬŭŬɑɤɜ 38°16'57.00" 22°46'52.32"

9 ȷ/Ⱦ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ ȹɘůŰɧɛɞɡ 38°22'9.23" 22°40'54.41"

10 ɀŬɟɑɜŬ ȷɜŰɑəɡɟŬɠ 38°22'35.04" 22°38'0.71"

11 ȷ/Ⱦ ȷɔɑɞɡ Ƚůɘŭɩɟɞɡ 38°21'46.15" 22°37'5.09"

12 ȷ/Ⱦ ȾɑɟɟŬɠ 38°25'39.18" 22°26'34.30"

13 ȿɘɛɏɜŬɠ ȽŰɏŬɠ 38°25'49.55" 22°25'16.21"

14 ȷ/Ⱦ ȽŰɏŬɠ 38°26'2.83" 22°25'4.26"

15 ȷ/Ⱦ ɉɖɟɧɚŬəŬ ũŬɚŬɝɘŭɑɞɡ 38°22'51.96" 22°23'6.11"

16 ɀŬɟɑɜŬ ũŬɚŬɝɘŭɑɞɡ 38°22'32.05" 22°23'14.71"

17 ȷ/Ⱦ ɄŬɟŬɚɑŬɠ ȷɔɑɤɜ ɄɎɜŰɤɜ 38°21'20.95" 22°17'53.81"

18 ȷ/Ⱦ ɄŬɜɧɟɛɞɡ 38°21'37.37" 22°15'15.48"

19 ȷ/Ⱦ ȺɟŬŰŮɘɜɐɠ 38°21'26.78" 22°14'4.27"

20 ɄɞɟɗɛŮɑɞ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ 38°20'56.54" 22°9'33.30"

21 ȷ/Ⱦ ȷɔɑɞɡ ɆˊɡɟɑŭɤɜŬ 38°22'2.39" 22°7'27.05"

22 ȷ/Ⱦ ɉɎɜɘɤɜ ūɤəɑŭŬɠ 38°22'35.15" 22°4'51.13"

23 ȷ/Ⱦ ũɚɡűɎŭŬɠ ūɤəɑŭŬɠ 38°22'48.00" 22°4'34.79"

24 ȷ/Ⱦ ɀŬɟŬɗɘɎ 38°23'27.89" 22°0'49.10"

25 ȷ/Ⱦ ɀɞɜŬůŰɖɟŬəɑɞɡ 38°24'20.95" 21°56'27.53"

26 ȷ/Ⱦ ɉɘɚɘŬŭɞɨɠ 38°23'18.78" 21°55'1.81"

27 ȷ/Ⱦ ɁŬɡˊɎəŰɞɡ ɁŬɡˊŬəŰɑŬɠ 38°23'32.14" 21°49'43.61"

ɀɎɜŭɟŬɠ - ȺɘŭɡɚɚɑŬɠ

ŪɖɓŬɑɤɜ

ȹɘůŰɧɛɞɡ - ȷɟɎɢɞɓŬɠ - 

ȷɜŰɑəɡɟŬɠ

ȹŮɚűɩɜ

ȹɤɟɑŭɞɠ
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 ̡ͤ͵͙͎Ю3.1 ̓ ͖ͣ͗ͭ͜͢͜͟͞͞Ю͔ͤͯ͟͞͡Ю̙͖͚͕͖͎͗ͪ͜͜͞Ю̙ͭ͘͜͢͝Ю͙͒Ю͖͟͡ЮΥΪЮ͖͙͚͖͒͗͘ʹ͟Ю͎͎͖͒͐͗ͯ͒͟͡͠͡͠Ю͔͟͡Ю͙͒͘ʹ͔͟͡ 
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̡ͤ͵͙͎ЮΦ.2 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͒ͤͦͧ͘͜͜͢͝͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 
̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 

 

ɄŬɟŬəɎŰɤ ˊŬɟɞɡůɘɎɕŮŰŬɘ űɤŰɞɔɟŬűɘəɐ ŰŮəɛɖɟɑɤůɖ ɔɘŬ Űɘɠ 27 ɚɘɛŮɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ 

ŮɝŮŰɎɕɞɜŰŬɘ. ũɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ŭɞɟɡűɞɟɘəɐ əɎŰɞɣɖ ɛɏůɤ Űɞɡ Google Earth 

Pro, ůŰɖɜ ɞˊɞɑŬ ɏɢɞɡɜ ŮɜůɤɛŬŰɤɗŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ űɤŰɞɔɟŬűɑŮɠ ˊŮŭɑɞɡ, ɧˊɤɠ ŬˊɞŰɡˊɩɗɖəŬɜ 

ůŰɖ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ Űɞɡ ȷɜŰɤɜɞɔɘŬɜɜɎəɖ (2023). 

Ƀɘ ŮɘəɧɜŮɠ ɓɞɖɗɞɨɜ ůŰɖɜ ŬˊɧəŰɖůɖ ɛɘŬɠ ɎɛŮůɖɠ ŮɘəɧɜŬ ɔɘŬ Űɖɜ ɡűɘůŰɎɛŮɜɖ əŬŰɎůŰŬůɖ Űɤɜ 

ɚɘɛŮɜɘəɩɜ ɡˊɞŭɞɛɩɜ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɘɢŮɑŬ ɧˊɤɠ ɖ ɔŮɜɘəɐ ŭɘɎŰŬɝɖ Űɞɡ ɢɩɟɞɡ əŬɘ Űɞ ŮˊɑˊŮŭɞ 

Ůɝɞˊɚɘůɛɞɨ. 

ȷ/Ⱦ ȷɚŮˊɞɢɤɟɑɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ȷɚŮˊɞɢɤɟɑɞɡ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȸɘɚɑɤɜ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ɀɎɜŭɟŬɠ - ȺɘŭɡɚɚɑŬɠ. ȸɟɑůəŮŰŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ ȷɚəɡɞɜɑŭɤɜ. ɆŰɖɜ ŬɟɢŬɘɧŰɖŰŬ 

ŭɘŬŭɟŬɛɎŰɘůŮ ůɞɓŬɟɧ ɟɧɚɞ ɤɠ ɚɘɛɎɜɘ Űɞɡ əɟɎŰɞɡɠ Űɤɜ ɀŮɔɎɟɤɜ əŬɘ ɖ ˊŮɟɘɞɢɐ ɏűŮɟŮ Űɞ ɧɜɞɛŬ 

ȷɟɢŬɑŮɠ ɄŬɔɏɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ 

ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 157 əŬŰɞɑəɞɡɠ.  
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ȷ/Ⱦ ɄɧɟŰɞ ũŮɟɛŮɜɧ 

 

Ƀ ɞɘəɘůɛɧɠ ɄɧɟŰɞ ũŮɟɛŮɜɧ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȸɘɚɑɤɜ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ɀɎɜŭɟŬɠ - ȺɘŭɡɚɚɑŬɠ. ȸɟɑůəŮŰŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ ȷɚəɡɞɜɑŭɤɜ əŬɘ ɘůŰɞɟɘəɎ ɞ 

ɞɘəɘůɛɧɠ ŬɜŬűɏɟŮŰŬɘ ɛŮ Űɞ ɧɜɞɛŬ ȷɘɔɧůɗŮɜŬ. ȾŬŰɎ ŰŬ ŬɟɢŬɑŬ ɢɟɧɜɘŬ ɏɢŮɘ ŬˊɞŰŮɚɏůŮɘ Ůɛˊɞɟɘəɧ 

ůŰŬɗɛɧ Űɞɡ əɟɎŰɞɡɠ Űɤɜ ɀŮɔɎɟɤɜ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 

2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 247 əŬŰɞɑəɞɡɠ. 

 

 
̡ͤ͵͙͎Ю3.3 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̟ͭ͜͞͡Ю͙͚̒͒͒ͭ͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 

 

 

 



 
 
                              

 39 

ȷ/Ⱦ ȷɔɑɞɡ ȸŬůɘɚŮɑɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ȯɔɘɞɠ ȸŬůɑɚŮɘɞɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɄɚŬŰŬɘɩɜ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ŪɖɓŬɑɤɜ. ȸɟɑůəŮŰŬɘ ůŰɞɜ ŬɜŬŰɞɚɘəɧ ɛɡɢɧ Űɞɡ ɧɟɛɞɡ ȿɘɓŬŭɧůŰɟɞɡ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 1.180 

əŬŰɞɑəɞɡɠ. 

 

 

 
̡ͤ͵͙͎ЮΦ.4 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͐ͧ͜͢Ю͎͖̑͒ͧ͘͜͢͠Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 

 

 



 
 
                              

 40 

ȷ/Ⱦ ȷɚɡəɐɠ 

 

Ƀ ɞɘəɘůɛɧɠ ȷɚɡəɐ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ Ūɑůɓɖɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ŪɖɓŬɑɤɜ. 

ȸɟɑůəŮŰŬɘ ůŰɞɜ ŬɜŬŰɞɚɘəɧ ɛɡɢɧ Űɞɡ əɧɚˊɞɡ ȹɞɛɓɟŬɑɜɖɠ əŬɘ əŬŰɎ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ ůŰɖ ɗɏůɖ Űɞɡ 

ɞɘəɘůɛɞɨ ɡˊɐɟɢŮ ɖ ˊɧɚɖ ɆɑűŬɘ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, 

ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 258 əŬŰɞɑəɞɡɠ. 

 

 

 
 
 
 
 
 

̡ͤ͵͙͎ 3.5 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͗͘͢͵͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ Ūɑůɓɖɠ 

 

Ƀ ɞɘəɘůɛɧɠ ȯɔɘɞɠ ɁɘəɧɚŬɞɠ Ūɑůɓɖɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ Ūɑůɓɖɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ 

ȹɐɛɞ ŪɖɓŬɑɤɜ. ȸɟɑůəŮŰŬɘ ůŰɞɜ ŬɜŬŰɞɚɘəɧ ɛɡɢɧ Űɞɡ əɧɚˊɞɡ ȹɞɛɓɟŬɑɜɖɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 

2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 41 

əŬŰɞɑəɞɡɠ. 

 

 
̡ͤ͵͙͎ЮΦ.6 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͐ͧ͜͢Ю̜͖͗ͯ͘͜͜͢Ю̗ͧ͠͏͔͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȳɟɛɞɡ ȷɔɑɞɡ ȽɤɎɜɜɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ȳɟɛɞɠ ȷɔɑɞɡ ȽɤɎɜɜɖ ȸɞɘɤŰɑŬɠ (ɐ ɆəɎɚŬ ȷɔɑɞɡ ȽɤɎɜɜɖ) ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ 

ȺɜɧŰɖŰŬ Ūɑůɓɖɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ŪɖɓŬɑɤɜ. ȸɟɑůəŮŰŬɘ ůŰɞ ɓɞɟŮɘɞŭɡŰɘəɧ ɛɡɢɧ Űɞɡ 

əɧɚˊɞɡ ȹɞɛɓɟŬɑɜɖɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ 

ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 7 əŬŰɞɑəɞɡɠ. 

 

 
̡ͤ͵͙͎ 3.7 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̬͙͜͢͞Ю̐͐ͧ͜͢Ю̘͚͚ͦͯ͜͢Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɆŬɟɎɜŰɖ  

 

Ƀ ɞɘəɘůɛɧɠ ɆŬɟɎɜŰɖ (ɐ ɄŬɟŬɚɑŬ) ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ Ūɑůɓɖɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ 

ȹɐɛɞ ŪɖɓŬɑɤɜ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ 

ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 1.676 əŬŰɞɑəɞɡɠ. 

 

 

 

 
̡ͤ͵͙͎ЮΦ.8 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̡͎͚͔ͯ͞͡Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɄŬɜŬɔɑŬɠ ȾŬɚŬɛɘɩŰɘůůŬɠ  

 

Ƀ ɞɘəɘůɛɧɠ ɅŮɓɘɗŬɑɘəŬ (ɄŬɜŬɔɑŬ ɖ ȾŬɚŬɛɘɩŰɘůůŬ) ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȾɡɟɘŬəɑɞɡ, ɖ 

ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ȿŮɓŬŭŬɑɤɜ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ȸɟɑůəŮŰŬɘ ůŰɖɜ Ůɑůɞŭɞ Űɞɡ 

ɧɟɛɞɡ Űɖɠ ȻɎɚŰůŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ 

ŬɜɏɟɢŮŰŬɘ ůŮ 73 əŬŰɞɑəɞɡɠ. 

 

 
̡ͤ͵͙͎ЮΦ.9 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̟͎͚͎͎͐ͧ͟Ю̙͎͎͙͖͖͎ͮ͘͟͡͠͠Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ ȹɘůŰɧɛɞɡ  

 

Ƀ ɞɘəɘůɛɧɠ ȯɔɘɞɠ ɁɘəɧɚŬɞɠ ȹɘůŰɧɛɞɡ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȹɘůŰɧɛɞɡ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ 

ůŰɞ ȹɐɛɞ ȹɘůŰɧɛɞɡ-ȷɟɎɢɞɓŬɠ-ȷɜŰɑəɡɟŬɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ȸɟɑůəŮŰŬɘ ůŰɞ 

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ Űɖɠ ȷɜŰɑəɡɟŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ 

ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 43 əŬŰɞɑəɞɡɠ. 

 

 
 

̡ͤ͵͙͎ЮΦ.10 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͐ͧ͜͢Ю̜͖͗ͯ͘͜͜͢Ю͖͙̓ͭ͜͢͠͡Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ɀŬɟɑɜŬ ȷɜŰɑəɡɟŬɠ  

 

Ƀ ɞɘəɘůɛɧɠ ȷɜŰɑəɡɟŬɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȷɜŰɑəɡɟŬɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ȹɘůŰɧɛɞɡ-ȷɟɎɢɞɓŬɠ-ȷɜŰɑəɡɟŬɠ. ȸɟɑůəŮŰŬɘ ůŰɞ ɓɞɟŮɘɞŭɡŰɘəɧ ŰɛɐɛŬ Űɞɡ ɞɛɩɜɡɛɞɡ əɧɚˊɞɡ 

(ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ 

ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 1.420 əŬŰɞɑəɞɡɠ, Ůɜɩ ɖ ɚɘɛŮɜɘəɐ ŮɔəŬŰɎůŰŬůɖ Űɖɠ ȷɜŰɑəɡɟŬɠ ɚŮɘŰɞɡɟɔŮɑ 

əŬɘ ɤɠ ŬɚɘŮɡŰɘəɧ əŬŰŬűɨɔɘɞ, ŮɝɡˊɖɟŮŰɩɜŰŬɠ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ Űɞˊɘəɞɨ ŬɚɘŮɡŰɘəɞɨ ůŰɧɚɞɡ. 

 

 
̡ͤ͵͙͎ЮΦ.11 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͔͟͡Ю̛͎͚͎ͧ͟͞Ю͚͎̐ͧ͗͢͟͡͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȷɔɑɞɡ Ƚůɘŭɩɟɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ȯɔɘɞɠ Ƚůɑŭɤɟɞɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȷɜŰɑəɡɟŬɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ȹɘůŰɧɛɞɡ-ȷɟɎɢɞɓŬɠ-ȷɜŰɑəɡɟŬɠ. ȸɟɑůəŮŰŬɘ ůŰɞ ɓɞɟŮɘɞŭɡŰɘəɧ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ Űɖɠ ȷɜŰɑəɡɟŬɠ 

(ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ 

ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 105 əŬŰɞɑəɞɡɠ. 

 

 

 
̡ͤ͵͙͎ЮΦ.12 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͐ͧ͜͢Ю̘͖͑ͮ͜͢͠͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 
̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȾɑɟɟŬɠ 

 

Ƀ ɞɘəɘůɛɧɠ ȾɑɟɟŬ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȽŰɏŬɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ȹŮɚűɩɜ. 

ȸɟɑůəŮŰŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ Űɖɠ ȽŰɏŬɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ 

ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 1.392 əŬŰɞɑəɞɡɠ. 

 

 
̡ͤ͵͙͎ЮΦ.13 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̙͎ͧ͟͞͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȿɘɛɏɜŬɠ ȽŰɏŬɠ 

 

ȼ əɤɛɧˊɞɚɖ ȽŰɏŬ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȽŰɏŬɠ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ȹŮɚűɩɜ. 

ȸɟɑůəŮŰŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ əɧɚˊɞɡ Űɖɠ ȽŰɏŬɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ 

ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 4.546 əŬŰɞɑəɞɡɠ. 

 

 
 

̡ͤ͵͙͎ 3.14 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю͖͙̚ʹ͚͎Ю̘͡ʹ͎͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȽŰɏŬɠ 

 

ȼ ŮɔəŬŰɎůŰŬůɖ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɖɠ ȽŰɏŬɠ əŬɘ ŮɝɡˊɖɟŮŰŮɑ Űɞɜ ɑŭɘɞ ˊɚɖɗɡůɛɧ Űɤɜ 4.546 əŬŰɞɑəɤɜ, 

ůɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021. 

 

 
 
 

̡ͤ͵͙͎ЮΦ.15 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̘͡ʹ͎͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю
͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 

 

 

 

 



 
 
                              

 51 

ȷ/Ⱦ ɉɖɟɧɚŬəŬ ũŬɚŬɝɘŭɑɞɡ 

 

ȼ ŮɔəŬŰɎůŰŬůɖ ŮɝɡˊɖɟŮŰŮɑ Űɞɜ ɞɘəɘůɛɧ ũŬɚŬɝɑŭɘ, ɞ ɞˊɞɑɞɠ ɡˊɎɔŮŰŬɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ 

ũŬɚŬɝɘŭɑɞɡ Űɞɡ ȹɐɛɞɡ ȹŮɚűɩɜ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, 

ɞ ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ ůŮ 1.761 əŬŰɞɑəɞɡɠ. 

 

 
 
 
 
 
 
 
 
 
 
 
 

̡ͤ͵͙͎ 3.16 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̥͔͎͎ͭ͗͘͞Ю͎͎͖̒͛͑ͧ͘͜͢Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ɀŬɟɑɜŬ ũŬɚŬɝɘŭɑɞɡ 

 

ȼ ɛŬɟɑɜŬ ŮɝɡˊɖɟŮŰŮɑ Ůˊɑůɖɠ Űɞ ũŬɚŬɝɑŭɘ, ɚŮɘŰɞɡɟɔɩɜŰŬɠ ɤɠ ɚɘɛŮɜɘəɐ ŮɔəŬŰɎůŰŬůɖ ˊɞɡ əŬɚɨˊŰŮɘ 

ŬɜɎɔəŮɠ ŮɚɚɘɛŮɜɘůɛɞɨ əŬɘ ŬɚɘŮɡŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ 

ɛɧɜɘɛɞɠ ˊɚɖɗɡůɛɧɠ Űɞɡ ɞɘəɘůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŮ 1.761 əŬŰɞɑəɞɡɠ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

̡ͤ͵͙͎ 3.17 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͔͟͡Ю̛͎͚͎ͧ͟͞Ю͎͎͖̒͛͑ͧ͘͜͢Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɄŬɟŬɚɑŬɠ ȷɔɑɤɜ ɄɎɜŰɤɜ 

 

Ƀ ɞɘəɘůɛɧɠ ȷɔɑɤɜ ɄɎɜŰɤɜ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ũŬɚŬɝɘŭɑɞɡ, ɖ ɞˊɞɑŬ ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ 

ȹŮɚűɩɜ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ 

ůŮ 119 əŬŰɞɑəɞɡɠ. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

̡ͤ͵͙͎ 3.18 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̟͎͎͎ͧ͘͟͞Ю͚̐͐ͧͦЮ̟͚͚ͯͦ͡Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢  
̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɄŬɜɧɟɛɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ȳɟɛɞɡ ȿŮɛɞɜɘɎɠ (ɄŬɜɧɟɛɞɡ) ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɇɞɚɞűɩɜɞɠ, ɖ ɞˊɞɑŬ 

ɡˊɎɔŮŰŬɘ ůŰɞ ȹɐɛɞ ȹɤɟɑŭɞɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ 

ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ ůŮ 107 əŬŰɞɑəɞɡɠ. 

 

 
 
 
 
 
 
 
 

 
 

̡ͤ͵͙͎ 3.19 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̟͎͚͙ͭ͜͢͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȺɟŬŰŮɘɜɐɠ 

 

Ƀ ɞɘəɘůɛɧɠ ȺɟŬŰŮɘɜɐ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɇɞɚɞűɩɜɞɠ, ȹɐɛɞɡ ȹɤɟɑŭɞɠ. ɆɨɛűɤɜŬ ɛŮ 

Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ ůŮ 757 əŬŰɞɑəɞɡɠ. 

 

 
 

 
̡ͤ͵͙͎ЮΦ.20 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю͎͖͚̔͒͞͡͵͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 
̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ɄɞɟɗɛŮɑɞ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ 

 

Ƀ ɞɘəɘůɛɧɠ ŮɝɡˊɖɟŮŰŮɑŰŬɘ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɖ əŬɘ ɏɢŮɘ ˊɚɖɗɡůɛɧ 104 əŬŰɞɑəɞɡɠ, ůɨɛűɤɜŬ ɛŮ 

Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021. 

 

 

 
 
 
 
 
 
 
 
 

̡ͤ͵͙͎ЮΦ.21 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̟͕͙͒ͧ͜͜͢͞Ю̐͐ͧ͜͢Ю̜͖͗ͯ͘͜͜͢Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю
͖͖͒ͭ͜͝͡͝Ю͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ȷɔɑɞɡ ɆˊɡɟɑŭɤɜŬ 

 

Ƀ ɞɘəɘůɛɧɠ ȯɔɘɞɠ ɆˊɡɟɑŭɤɜŬɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɇɞɚɞűɩɜɞɠ, ȹɐɛɞɡ ȹɤɟɑŭɞɠ 

(ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). Ƀ ˊɚɖɗɡůɛɧɠ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021 ŮɑɜŬɘ 152 əɎŰɞɘəɞɘ. 

 

 
 
 
 
 

 
 

̡ͤ͵͙͎ЮΦ.22 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̐͐ͧ͜͢Ю̡͚͎ͧ͑ͦ͢͝͞Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɉɎɜɘɤɜ ūɤəɑŭŬɠ 

 

Ƀ ɞɘəɘůɛɧɠ ɉɎɜɘŬ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɇɞɚɞűɩɜɞɠ, ȹɐɛɞɡ ȹɤɟɑŭɞɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 

2023). Ƀ ˊɚɖɗɡůɛɧɠ ŬɜɏɟɢŮŰŬɘ ůŮ 62 əŬŰɞɑəɞɡɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021. 

 

 

 

 
 
 
 
 
 

̡ͤ͵͙͎ЮΦ.23 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю̥͚͖͚ͯͦЮ̤͎ͦ͗ͧ͑͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ũɚɡűɎŭŬɠ ūɤəɑŭŬɠ 

 

Ƀ ɞɘəɘůɛɧɠ ũɚɡűɎŭŬ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ɇɞɚɞűɩɜɞɠ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021, ɞ ˊɚɖɗɡůɛɧɠ ŮɑɜŬɘ 396 əɎŰɞɘəɞɘ. 

 

 

 

 
 
 
 
 
 
 

 
 

̡ͤ͵͙͎ 3.24 ̓ ͖ͣ͗͜͢͜͞͞͵Ю͎͖͚͖͔͒͗ͭ͝͠Ю͜͢͡Ю̐ф̙Ю͎̒ͣͯ͑͘͢͟Ю̤͎ͦ͗ͧ͑͟Ю͙͒Ю͙͔͙͎͖ͦ͗ͭ͘͢͠͝͞͡Ю͖͖͒ͭ͜͝͡͝Ю
͎͖ͣͦ͐ͣ͗ͭ͜͡͞Ю͖͗ͭ͘͢ 

̟͔͐͵Ю͖͑ͣ͗͜͢͜͞͞͵͟Ю͎͖͚͖͔͒͗ͭ͟͝͠жЮGoogle Earth 
̟͔͐͵Ю͖͖͒ͭ͜͢͝͡͝Ю͎͖ͣͦ͐ͣ͗ͪ͜͜͡͞Ю͖͗ͪ͘͢͜жЮ͚͚͖͎͚͚͔̐ͦ͐ͯ͗͜͟͡ЮёΥΣΥΦђ 
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ȷ/Ⱦ ɀŬɟŬɗɘɎ 

 

Ƀ ɞɘəɘůɛɧɠ ɀŬɟŬɗɘɎɠ ŬɜɐəŮɘ ůŰɖ ȹɖɛɞŰɘəɐ ȺɜɧŰɖŰŬ ȺɡˊŬɚɑɞɡ (ȷɜŰɤɜɞɔɘŬɜɜɎəɖɠ, 2023). Ƀ 

ˊɚɖɗɡůɛɧɠ Űɞɡ ŬɜɏɟɢŮŰŬɘ ůŮ 464 əŬŰɞɑəɞɡɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2021. 
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