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ɄɅɃȿɃũɃɆ 

ȼ ůɡɜŮɢɧɛŮɜɖ ˊɚɖɗɡůɛɘŬəɐ Ŭɨɝɖůɖ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

ɓɘɞŰɘəɞɨ Ůˊɘˊɏŭɞɡ ůŰɘɠ ůɨɔɢɟɞɜŮɠ əɞɘɜɤɜɑŮɠ ɏɢɞɡɜ əŬŰŬůŰɐůŮɘ ŮˊɘŰŬəŰɘəɐ Űɖɜ 

ŮɝŮɨɟŮůɖ űɡůɘəɩɜ ˊɧɟɤɜ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ Űɖɠ ŬɔɞɟɎɠ. Ƀ ˊɟɤŰɞɔŮɜɐɠ 

ŰɞɛɏŬɠ əŬɚŮɑŰŬɘ ɜŬ ŬɜŬˊŰɨůůŮɘ ŭɘŬɟəɩɠ Űɞɡɠ ɟɡɗɛɞɨɠ ˊŬɟŬɔɤɔɐɠ Űɞɡ ɔɘŬ ɜŬ 

ɘəŬɜɞˊɞɘŮɑ Űɖɜ ˊŬɔəɧůɛɘŬ ɕɐŰɖůɖ ˊɞɡ ŮˊɘəɟŬŰŮɑ. ȺɘŭɘəɧŰŮɟŬ, ɞ əɚɎŭɞɠ Űɤɜ Űɟɞűɑɛɤɜ 

ɓɟɑůəŮŰŬɘ ůŮ əŬɗŮůŰɩɠ ɡɣɖɚɐɠ ˊɑŮůɖɠ, Űɧůɞ Ŭˊɧ Űɘɠ ŬɜŬˊŰɡůůɧɛŮɜŮɠ ɧůɞ əŬɘ Ŭˊɧ Űɘɠ 

ŬɜŮˊŰɡɔɛɏɜŮɠ ɢɩɟŮɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ŬɜŬɔəɩɜ ůɑŰɘůɖɠ Űɤɜ ˊɚɖɗɡůɛɩɜ Űɞɡɠ. 

ɀɞɘɟŬɑŬ, ɞɘ ŬɔɟɞŰɘəɏɠ əŬɘ ɕɤɘəɏɠ ˊŬɟŬɔɤɔɏɠ əŬɚɞɨɜŰŬɘ ɜŬ ˊɞɚɚŬˊɚŬůɘɎɕɞɡɜ Űɞɡɠ 

ɟɡɗɛɞɨɠ Ŭˊɧŭɞůɖɠ Űɞɡɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɜŭɘŬűɏɟɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ɔɘŬ ŰŬ ɧɣɘɛŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɎ ɔɘŬ Űɖ ɓɘɤůɘɛɧŰɖŰŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɞɡɠ. ɇɞ ɜŮɟɧ ŬˊɞŰŮɚŮɑ Űɞ 

ɓŬůɘəɧ ůŰɞɘɢŮɑɞ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɤɜ ŬɔɟɞŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ. ɆŰɞɜ Ⱥɚɚɖɜɘəɧ ɢɩɟɞ ɞɘ 

ɡŭŬŰɘəɏɠ ŬɜɎɔəŮɠ əŬɚɨˊŰɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɞ ɡˊɧɔŮɘɞ ɜŮɟɧ, Űɞ ɞˊɞɑɞ 

ůɡɜŮˊŬəɧɚɞɡɗŬ ŭɏɢŮŰŬɘ ɘůɢɡɟɏɠ ˊɘɏůŮɘɠ.  

ɇɞ ɡˊɧɔŮɘɞ ɜŮɟɧ, ɤɠ ɓŬůɘəɧɠ ˊɧɟɞɠ, ŰŮɑɜŮɘ ɜŬ ɡˊɞɓŬɗɛɑɕŮŰŬɘ ůŰɞ ɓɤɛɧ Űɖɠ 

ŮˊɑŰŮɡɝɖɠ ɛɘŬɠ ɛŮɔŬɚɨŰŮɟɖɠ ˊŬɟŬɔɤɔɐɠ, Ůɜɩ ɖ ŬɜŰɑɚɖɣɖ ɧŰɘ ŮɑɜŬɘ ŬɜŮɝɎɜŰɚɖŰɞɠ ˊɧɟɞɠ 

ůɡɜŰŮɚŮɑ ůŰɖɜ ˊɞůɞŰɘəɐ əŬɘ ˊɞɘɞŰɘəɐ Űɞɡ ɡˊɞɓɎɗɛɘůɖ. ȼ ɡˊŮɟŮəɛŮŰɎɚɚŮɡůɖ Űɞɡ 

ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŰŬˊŮɑɜɤůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ, ɔŮɔɞɜɧɠ ˊɞɡ 

ŬɡɝɎɜŮɘ Űɞ əɧůŰɞɠ ɎɜŰɚɖůɖɠ əŬɘ ˊŬɟɎɚɚɖɚŬ ŬɡɝɎɜŮɘ Űɞ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ ɔŮɤɟɔɘəɩɜ 

əŬɘ əŰɖɜɞŰɟɞűɘəɩɜ ˊɟɞɥɧɜŰɤɜ. Ⱥˊɑůɖɠ, ɓɟɑůəŮŰŬɘ ŮəŰŮɗŮɘɛɏɜɞ ůŮ ˊɞɘɞŰɘəɐ 

ɡˊɞɓɎɗɛɘůɖ Űɧůɞ Ŭˊɧ űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ, ɧůɞ əŬɘ Ŭˊɧ ŬɜɗɟɤˊɞɔŮɜŮɑɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. 

ȼ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊŮɟɘɞɢɐ ɛŮ ɏɜŰɞɜɞ ɡŭɟɞɔŮɤɚɞɔɘəɧ 

ŮɜŭɘŬűɏɟɞɜ, əŬɗɩɠ ɖ ŬɔɟɞŰɘəɐ ˊŬɟŬɔɤɔɐ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬˊŬůɢɧɚɖůɖ Űɤɜ 

əŬŰɞɑəɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ, Ůɜɩ ɡˊɎɟɢɞɡɜ əŬɘ əɎˊɞɘŮɠ əŰɖɜɞŰɟɞűɘəɏɠ ɛɞɜɎŭŮɠ. ȼ ŬˊɞɡůɑŬ 

Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ ůɢŮŭɑɞɡ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ əŬɘ ɡˊɞɔŮɑɞɡ ɜŮɟɞɨ ɏɢɞɡɜ 

ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮˊɘəɟɎŰɖůɖ Ůɜɧɠ əŬɗŮůŰɩŰɞɠ əŬəɞŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɡŭɎŰɘɜɤɜ 

ˊɧɟɤɜ. ɋɠ Ůə ŰɞɨŰɞɡ, ŬˊɞŰɏɚŮůŮ ɛŮɔɎɚɞ ŮɜŭɘŬűɏɟɞɜ ɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ 

ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ŬɜŬŰɏɗɖəŮ ɖ 

ɀŮŰŬˊŰɡɢɘŬəɐ ȹɘŬŰɟɘɓɐ ɛŮ ŰɑŰɚɞ çȹɘŮɟŮɨɜɖůɖ  ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖ 

ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɑŬɠ, ȰŭŮůůŬè.  
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 ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ, ɞɘ ɞˊɞɑɞɘ ɛŮ Űɖ 

ůɡɛɓɞɚɐ əŬɘ ůɡɛɓɞɡɚɐ Űɞɡɠ ɓɞɐɗɖůŬɜ ɩůŰŮ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ ɖ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ. 

 ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ə. ȾɤɜůŰŬɜŰɑɜɞ ȸɞɡŭɞɨɟɖ,  

əŬɗɖɔɖŰɐ Űɞɡ ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ ȷ.Ʉ.Ū. ɔɘŬ Űɖɜ ŬɜɎɗŮůɖ Űɞɡ ɗɏɛŬŰɞɠ ŬɚɚɎ əŬɘ ɔɘŬ 

Űɖ ůɡɜŮɢɐ əŬɗɞŭɐɔɖůɖ Űɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɛŮŰŬˊŰɡɢɘŬəɩɜ ɛɞɡ ůˊɞɡŭɩɜ.  

 ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɜ ə. ũŮɩɟɔɘɞ ȸŬɟɔŮɛɏɕɖ, ŬɜŬˊɚɖɟɤŰɐ əŬɗɖɔɖŰɐ Űɞɡ 

ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ ȷ.Ʉ.Ū. ɔɘŬ Űɖɜ ůɡɜŭɟɞɛɐ Űɞɡ ůŰɘɠ ɛŮŰɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ əŬɘ ɔɘŬ Űɖ 

ɓɞɐɗŮɘɎ Űɞɡ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɛŮŰɟɐůŮɤɜ. 

 ȺɡɢŬɟɘůŰɩ Ŭˊɧ əŬɟŭɑŬɠ Űɞɜ ə. ɁŮɟŬɜŰɕɐ ȾŬɕɎəɖ, ɛŮŰŬŭɘŭŬəŰɞɟɘəɧ ŮɟŮɡɜɖŰɐ 

Űɞɡ ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ Űɞɡ ȷ.Ʉ.Ū. ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ, Űɘɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɖ ŭɘŬɟəɐ 

ůŰɐɟɘɝɖ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ɛɞɡ ŭɘŬŰɟɘɓɐɠ. 

 ȺɡɢŬɟɘůŰɩ Űɞɜ ə. ȼɚɑŬ ūɑəɞ, ȹɟ. ɔŮɤɚɧɔɞ-ɔŮɤűɡůɘəɧ əŬɘ ɛɏɚɞɠ ȺȹȽɄ Űɞɡ 

ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ ȷ.Ʉ.Ū. ɔɘŬ Űɖ ůɡɜŭɟɞɛɐ əŬɘ ɓɞɐɗŮɘŬ Űɞɡ ůŰɘɠ ɚɐɣŮɘɠ Űɤɜ 

ɛŮŰɟɐůŮɤɜ ɡˊŬɑɗɟɞɡ.  

 ȺɡɢŬɟɘůŰɩ Űɘɠ ə. ȺɡɗɡɛɑŬ ȾŬˊɟɎɟŬ, ɛŮŰŬŭɘŭŬəŰɞɟɘəɐ ŮɟŮɡɜɐŰɟɘŬ Űɞɡ 

ŰɛɐɛŬŰɞɠ ɉɖɛɘəɩɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȷ.Ʉ.Ū. əŬɘ ȾɡɟɘŬəɐ ȾŬɚŬɥŰɕɑŭɞɡ, ɡˊɞɣɐűɘŬ 

ŭɘŭɎəŰɞɟŬ Űɞɡ ŰɛɐɛŬŰɞɠ ɉɖɛɘəɩɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȷ.Ʉ.Ū. ɔɘŬ Űɖ ɓɞɐɗŮɘŬ Űɞɡɠ ůŰɖ 

ɢɖɛɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɜŮɟɞɨ. 

ȺɡɢŬɟɘůŰɩ Űɞɜ ə. ȷɗŬɜɎůɘɞ ɆŰŬɡɟɑŭɖ, ˊɟɞɥůŰɎɛŮɜɞ Űɖɠ ũŮɜɘəɐɠ ȹɘŮɨɗɡɜůɖɠ 

ɄɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɘ Ɉˊɞŭɞɛɩɜ / ȹɘŮɨɗɡɜůɖ ɇŮɢɜɘəɩɜ Ȱɟɔɤɜ ɄŮɟɘűŮɟŮɘŬəɩɜ 

ȺɜɞŰɐŰɤɜ Űɖɠ ˊŮɟɘűŮɟŮɘŬəɐɠ ŮɜɧŰɖŰŬɠ ɄɏɚɚŬɠ ɔɘŬ Űɖɜ ˊŬɟŬɢɩɟɖůɖ ŭŮŭɞɛɏɜɤɜ.  

ȺɡɢŬɟɘůŰɩ Űɞɜ ə. ȽɤɎɜɜɖ ɇɟɘɣɘɎɜɖ, ˊɟɧŮŭɟɞ Űɞɡ ɇ.Ƀ.Ⱥ.ȸ ȰŭŮůůŬɠ, əŬɗɩɠ əŬɘ 

ɧɚɞ Űɞ ˊɟɞůɤˊɘəɧ Űɖɠ ɡˊɖɟŮůɑŬɠ ɔɘŬ Űɖɜ ˊŬɟŬɢɩɟɖůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ɓɞɐɗŮɘŬ Űɞɡɠ 

ůŰɘɠ ɚɐɣŮɘɠ ɛŮŰɟɐůŮɤɜ ɡˊŬɑɗɟɞɡ. 

ȺɡɢŬɟɘůŰɩ Űɞɜ ə. ɁɘəɧɚŬɞ Ƀɡɕɞɨɜɖ, ɔŮɤˊɧɜɞ Űɞɡ ŰɛɐɛŬŰɞɠ ɄŮɟɘɓɎɚɚɞɜŰɞɠ 

əŬɘ ɄɟŬůɑɜɞɡ Űɞɡ ŭɐɛɞɡ ȰŭŮůůŬɠ ɔɘŬ Űɖ ˊŬɟŬɢɩɟɖůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ɓɞɐɗŮɘŬ Űɞɡ. 

 ȺɡɢŬɟɘůŰɩ Űɞɜ ə. Ƚɤůɐű ɄŬˊŬŭɧˊɞɡɚɞ, ɔŮɤɚɧɔɞ əŬɘ ŮɘůɖɔɖŰɐ Űɞɡ ɇɛɐɛŬŰɞɠ 

ɄɞɚɘŰɘəɐɠ ɄɟɞůŰŬůɑŬɠ Űɖɠ ˊŮɟɘűŮɟŮɘŬəɐɠ ŮɜɧŰɖŰŬɠ ɄɏɚɚŬɠ ɔɘŬ Űɖɜ ˊŬɟŬɢɩɟɖůɖ 

ŭŮŭɞɛɏɜɤɜ. 

 ȺɡɢŬɟɘůŰɩ Űɖɜ ə. ɇůɑŰůɖ ɀŬɟɑŬ, ɔŮɤɚɧɔɞ Űɖɠ ˊŮɟɘɞɢɐɠ Ⱥŭɏůůɖɠ ɔɘŬ Űɖɜ 

ˊŬɟŬɢɩɟɖůɖ ŭŮŭɞɛɏɜɤɜ. 

 ȺɡɢŬɟɘůŰɩ Ŭˊɧ əŬɟŭɘɎɠ Űɖ ůɡɜɎŭŮɚűɞ ȺɚɘůɎɓŮŰ ũŬɓɟɘɖɚɑŭɞɡ ɔɘŬ Űɖ ɓɞɐɗŮɘɎ 

Űɖɠ ůŰɘɠ ɛŮŰɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ, ŬɚɚɎ əŬɘ Űɖɜ ŬɏɜŬɖ ůɡɛˊŬɟɎůŰŬůɐ Űɖɠ əŬɗô ɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ.  
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 ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɘɠ ůɡɜŬŭɏɚűɞɡɠ ũɟɖɔɞɟɑŬ ï ȸŬůɘɚɘəɐ ȹɐɛɞɡ əŬɘ ɉɟɘůŰɑɜŬ 

Ⱦɟɘəɩɜɖ ɔɘŬ Űɖ ɓɞɐɗŮɘɎ Űɞɡɠ ůŰɘɠ ɛŮŰɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ əŬɘ Űɖ ŭɘŬɟəɐ ůŰɐɟɘɝɐ Űɞɡɠ 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ. 

ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɡɠ ůɡɜŬŭɏɚűɞɡɠ ȯɔɔŮɚɞ ȷɚɛˊɎɜɖ, ȺɡŰɡɢɑŬ ȷɛŬɜŬŰɑŭɞɡ, 

əŬɘ ɁɘəɧɚŬɞ ȾɞɟŭɎŰɞ ɔɘŬ Űɖ ɓɞɐɗŮɘɎ Űɞɡɠ ůŰɘɠ ɛŮŰɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ. 

 ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ ɔɘŬ Űɖ ůɡɜŮɢɐ Űɞɡɠ 

ůŰɐɟɘɝɖ Űɧůɞ ɣɡɢɘəɎ ɧůɞ əŬɘ ɞɘəɞɜɞɛɘəɎ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɛŮŰŬˊŰɡɢɘŬəɩɜ ɛɞɡ 

ůˊɞɡŭɩɜ, əŬɗɩɠ ɖ Ůəˊɧɜɖůɖ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŭŮ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮɑɢŮ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ɢɤɟɑɠ Űɖ ůɡɛɓɞɚɐ Űɞɡɠ. 
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ɄȺɅȽȿȼɊȼ 

ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŭɘŬŰɟɘɓɐɠ ŮɑɜŬɘ ɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ 

ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ůŰɞ ȹɐɛɞ 

ȰŭŮůůŬɠ. ȼ ɏəŰŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ ŮɑɜŬɘ 77,8 km2 əŬɘ ɏɢŮɘ 984 ɛɧɜɘɛɞɡɠ 

əŬŰɞɑəɞɡɠ. ȹɘɞɘəɖŰɘəɎ ɖ ˊŮɟɘɞɢɐ ɡˊɎɔŮŰŬɘ ůŰɖɜ ˊŮɟɘűɏɟŮɘŬ ȾŮɜŰɟɘəɐɠ ɀŬəŮŭɞɜɑŬɠ, 

Ůɜɩ ɔŮɤɚɞɔɘəɎ ŬɜɐəŮɘ ůŰɖ ɕɩɜɖ ȷɚɛɤˊɑŬɠ ɛŮ əɨɟɘɞ ůɢɖɛŬŰɘůɛɧ Űɞ űɚɨůɢɖ Űɖɠ 

ȷɚɛɤˊɑŬɠ.   

 ȼ ɡŭɟɞűɞɟɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɞɡɠ ˊɞɟɩŭŮɘɠ ɡŭɟɞűɞɟŮɑɠ Űɖɠ 

ˊŮŭɘɎŭŬɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ůŰɞɡɠ əŬɟůŰɘəɞɨɠ əŬɘ Űɞɡɠ ɡŭɟɞűɞɟŮɑɠ Űɤɜ ŭɘŮɟɟɖɔɛɏɜɤɜ 

ˊŮŰɟɤɛɎŰɤɜ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞɡɠ ɔɨɟɤ ɚɞűɩŭŮɘɠ əŬɘ ɞɟŮɘɜɞɨɠ ɧɔəɞɡɠ. ȼ 

ŰɟɞűɞŭɞůɑŬ Űɤɜ ˊɞɟɤŭɩɜ ɡŭɟɞűɞɟɏɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ˊɚŮɡɟɘəɎ ŮɑŰŮ Ŭˊɧ Űɞɡɠ 

ŭɘŮɟɟɖɔɛɏɜɞɡɠ ɡŭɟɞűɞɟŮɑɠ, ŮɑŰŮ Ŭˊɧ Űɞɡɠ ˊɞŰŬɛɞɢŮɘɛɎɟɞɡɠ əŬɘ ŰŬ ɟɏɛŬŰŬ ˊɞɡ 

ŭɘŬůɢɑɕɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ, Ůɜɩ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕŮɘ əŬɘ ɖ əŬŰŮɑůŭɡůɖ Űɤɜ 

əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ. ȳůɞɜ ŬűɞɟɎ Űɞɡɠ əŬɟůŰɘəɞɨɠ ɡŭɟɞűɞɟŮɑɠ, ŭŮɜ ɡˊɎɟɢɞɡɜ ŮˊŬɟəɐ 

ůŰɞɘɢŮɑŬ ɔɘŬ ɜŬ əŬɗɞɟɘůɗŮɑ ɖ ůɢɏůɖ ɛŮŰŬɝɨ ŬɡŰɩɜ əŬɘ Űɤɜ ˊɞɟɤŭɩɜ ɡŭɟɞűɞɟɏɤɜ. 

ȷˊɧ Űɞ ůɡɜŭɡŬůɛɧ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɤɜ ɔŮɤűɡůɘəɩɜ 

ŭɘŬůəɞˊɐůŮɤɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ 

ŭɘŬŰɟɘɓɐɠ əŬɗɞɟɑůŰɖəŮ ɖ ɛɞɟűɞɚɞɔɑŬ əŬɘ ɖ ɔŮɤɛŮŰɟɑŬ Űɤɜ ɡŭɟɞűɧɟɤɜ ůɢɖɛŬŰɘůɛɩɜ 

ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ. ȺəŰɘɛɐɗɖəŮ Űɞ ˊɎɢɞɠ Űɖɠ ŬəɧɟŮůŰɖɠ ɕɩɜɖɠ, 

ŮɜŰɞˊɑůŰɖəŮ ɕɩɜɖ ŭɘɎɟɟɖɝɖɠ, Ůɜɩ əŬɗɞɟɑůŰɖəŮ əŬɘ ɖ ɚɘɗɞɚɞɔɑŬ Űɞɡ ɡˊŮŭɎűɞɡɠ, əŬɗɩɠ 

əŬɘ ɞɘ ůɢɖɛŬŰɘůɛɞɑ ůŰɞɡɠ ɞˊɞɑɞɡɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ɡŭɟɞűɞɟɑŮɠ. 

Ƀɘ ɡŭɟɞɢɖɛɘəɏɠ ŬɜŬɚɨůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŬɜɏŭŮɘɝŬɜ Űɘɠ ŮˊɘˊŰɩůŮɘɠ 

ˊɞɡ ɏɢɞɡɜ ɞɘ ůɨɔɢɟɞɜŮɠ əŬɚɚɘɏɟɔŮɘŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ, ɛŮ Űɖɜ ŮɛűɎɜɘůɖ Ŭɡɝɖɛɏɜɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ ɜɘŰɟɘəɩɜ ɘɧɜŰɤɜ, Ůɜɩ ɖ ɡɣɖɚɧŰŮɟɖ ůɡɔəɏɜŰɟɤůɖ ŮɜŰɞˊɑůŰɖəŮ ůŰɞ 

əɏɜŰɟɞ Űɖɠ ˊŮŭɘɎŭŬɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ. ɆŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ɓɟɑůəɞɜŰŬɘ əŬɘ ɞɘ ɔŮɤŰɟɐůŮɘɠ 

ˊɞɡ əŬɚɨˊŰɞɡɜ Űɘɠ ɡŭɟŮɡŰɘəɏɠ ŬɜɎɔəŮɠ Űɖɠ Űɞˊɘəɐɠ əɞɘɜɤɜɑŬɠ. ȷɜŰɘɗɏŰɤɠ, ŰŬ ŭŮɑɔɛŬŰŬ 

ˊɞɡ ɚɐűɗɖəŬɜ Ŭˊɧ Űɞ ɞɟŮɘɜɧ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ˊɞɘɞŰɘəɎ 

ˊɟɞɓɚɐɛŬŰŬ. 
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ABSTRACT 

The purpose of this Master Thesis is the investigation of the hydrogeological 

regime that exists at the Flamouria Basin, Edessa, with an estimated study area of 77.8 

km2 and 984 permanent residents. Administratively, the area is under the jurisdiction 

of the prefecture of Central Macedonia, while geologically it belongs to the Almopian 

zone with the Almopian flysch being the main geological formation of the area. 

The water reserves of the area are located within the porous aquifers of the 

Flamouria plain as well as karst and fissured rocks aquifers at the nearby hilly and 

mountainous terrains. The recharge of the porous aquifers occurs laterally either via the 

fissured rock aquifers or via the various streams and torrents that cross the area, while 

the infiltration of the precipitation plays a vital role. As for the karst aquifer, there arenôt 

enough data available to determine the connection between them and the porous 

aquifers. 

The morphology and geometry of the aquifers were determined by combining 

hydrogeological data along with data obtained by geophysical surveys that took place 

in the area. The width of the unsaturated zone was calculated, a ruptured zone was 

detected, while the lithology of the subsoil was determined along with geological 

formations that favor the formation of aquifers. 

The hydrochemical analyses that took place showcased the environmental impact 

of modern agriculture in the study area, as the highest concentration of nitrates was 

detected at the center of the plain, an area from which the water supplies that sustain 

and maintain the local population are being drawn. On the contrary, the samples taken 

from the mountainous part of the basin do not exhibit any qualitative anomaly. 
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1 ȺɘůŬɔɤɔɐ 

1.1 ɆŰɧɢɞɠ Űɖɠ ȹɘŬŰɟɘɓɐɠ 

ɆŰɧɢɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŭɘŬŰɟɘɓɐɠ ŬˊɞŰŮɚŮɑ ɖ ɡŭɟɞɔŮɤɚɞɔɘəɐ 

ɏɟŮɡɜŬ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ ɛŮ ɏɛűŬůɖ ůŰɘɠ ɡŭɟɞɔŮɤɚɞɔɘəɏɠ 

ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ, Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ůŰɞ 

ɡˊɧɔŮɘɞ əŬɘ Űɞ ŮˊɘűŬɜŮɘŬəɧ ɜŮɟɧ əŬɗɩɠ əŬɘ Űɞɜ  əŬɗɞɟɘůɛɧ Űɞɡ ɡŭɟɞɔŮɤɚɞɔɘəɞɨ 

əŬɗŮůŰɩŰɞɠ ˊɞɡ ŮˊɘəɟŬŰŮɑ ůŰɖɜ ˊŮɟɘɞɢɐ. ɄɟɏˊŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ɧŰɘ ɖ ˊŬɟɞɨůŬ ȹɘŬŰɟɘɓɐ 

ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ ˊɟɩŰɖ ɡŭɟɞɔŮɤɚɞɔɘəɐ ɏɟŮɡɜŬ ůŰɖɜ ˊŮɟɘɞɢɐ, Ůɜɩ ŰŬ ŭɘŬɗɏůɘɛŬ 

ŭŮŭɞɛɏɜŬ ɐŰŬɜ ŮɚɎɢɘůŰŬ əŬɗɩɠ ŭŮɜ ɡˊɎɟɢɞɡɜ ŭɘŬɗɏůɘɛŮɠ ɛŮɚɏŰŮɠ ɐ ŰŮɢɜɘəɏɠ ŮəɗɏůŮɘɠ 

ɛŮ ɡŭɟɞɔŮɤɚɞɔɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. 

1.2 ɄŮɟɘɞɢɐ ɏɟŮɡɜŬɠ 

ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ ɜɞɛɞɨ ɄɏɚɚŬɠ əŬɘ ŬˊɞŰŮɚŮɑ 

ɛɘŬ ɔŮɤɟɔɘəɐ ɏəŰŬůɖ ˊɞɡ ɡŭɟŮɨŮŰŬɘ əŬɘ ŬɟŭŮɨŮŰŬɘ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ Ŭˊɧ 

ŰŬ ɡˊɧɔŮɘŬ əŬɘ ŮˊɘűŬɜŮɘŬəɎ ɜŮɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ ˊŬɟɞɡůɘɎɕŮɘ 

ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ əŬɗɩɠ ůɡɜŭɡɎɕŮɘ ŬɔɟɞŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɧůɞ ůŮ ˊŮŭɘɜɎ, ɧůɞ 

əŬɘ ůŮ ɚɞűɩŭɖ əŬɘ ɞɟŮɘɜɎ ŰɛɐɛŬŰŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ əŬɗɑůŰŬŰŬɘ ŮűɘəŰɐ ɖ ɛŮɚɏŰɖ Űɤɜ 

ŮˊɘˊŰɩůŮɤɜ Űɤɜ Ůɜ ɚɧɔɤ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ůŰŬ ŭɘɎűɞɟŬ ɡŭɟɞűɧɟŬ ůŰɟɩɛŬŰŬ Űɖɠ 

ˊŮɟɘɞɢɐɠ. 

1.3 ȺɟɔŬůɑŮɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 

ũɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɞɘ ŬəɧɚɞɡɗŮɠ ŮɟɔŬůɑŮɠ: 

i. ȷɜŬɕɐŰɖůɖ əŬɘ ɛŮɚɏŰɖ ŮɟɔŬůɘɩɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ əŬɘ 

Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ. 

ii.  Ɇɡɚɚɞɔɐ Ŭˊɧ ŭɖɛɧůɘɞɡɠ əŬɘ ɘŭɘɤŰɘəɞɨɠ űɞɟŮɑɠ ɚɘɗɞɚɞɔɘəɩɜ Űɞɛɩɜ, 

ɔŮɤɚɞɔɘəɩɜ, ŰɞˊɞɔɟŬűɘəɩɜ əŬɘ ɡŭɟɞɚɞɔɘəɩɜ ůŰɞɘɢŮɑɤɜ. 

iii.  Ɋɖűɘɞˊɞɑɖůɖ ɢŬɟŰɩɜ ȽũɀȺ (űɨɚɚŬ ȰŭŮůůŬɠ, ȯɟɜɘůůŬɠ, Ʉɨɟɔɤɜ əŬɘ 

ȸɏɟɞɘŬɠ) əŬɘ ŭɘŬűɧɟɤɜ ŭŮŭɞɛɏɜɤɜ (ɡŭɟɞɢɖɛɘəɩɜ, ɔŮɤɚɞɔɘəɩɜ, 

ɡŭɟɞɔŮɤɚɞɔɘəɩɜ, ŰɞˊɞɔɟŬűɘəɩɜ) ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɔŮɤɔɟŬűɘəɎ ůɡůŰɐɛŬŰŬ 

ˊɚɖɟɞűɞɟɘɩɜ (G.I.S.) ůŮ ˊɟɞɓɞɚɘəɧ ůɨůŰɖɛŬ ȺũɆȷ ô87. 

iv. ȷˊɞɔɟŬűɐ ŭɖɛɧůɘɤɜ, ɘŭɘɤŰɘəɩɜ, ŬɟŭŮɡŰɘəɩɜ əŬɘ ɡŭɟŮɡŰɘəɩɜ ɔŮɤŰɟɐůŮɤɜ. 
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v. ɀŮŰɟɐůŮɘɠ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ɡˊɞɔŮɑɞɡ ɜŮɟɞɨ əŬŰɎ Űɖɜ ɡɔɟɐ əŬɘ Űɖɜ ɝɖɟɐ 

ˊŮɟɑɞŭɞ, ȷˊɟɑɚɘɞ ï ɀɎɘɞ 2017 - 2018 əŬɘ ɆŮˊŰɏɛɓɟɘɞ ï ɃəŰɩɓɟɘɞ 2017. 

vi. ȹŮɘɔɛŬŰɞɚɖɣɑŬ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ əŬɘ ɢɖɛɘəɐ ŬɜɎɚɡůɐ Űɤɜ ŭŮɘɔɛɎŰɤɜ. 

vii.  ɆɨɜŰŬɝɖ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ ɛŮ Űɖ ɢɟɐůɖ G.I.S.  

viii.  ȺűŬɟɛɞɔɐ ɔŮɤűɡůɘəɩɜ ŭɘŬůəɞˊɐůŮɤɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɖɚŮəŰɟɘəɩɜ 

ŰɞɛɞɔɟŬűɘɩɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ɧɟɔŬɜɞ SyscalPro Űɞɡ ŰɞɛɏŬ ɔŮɤűɡůɘəɐɠ 

ȷ.Ʉ.Ū. 

ix. ȺˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɔŮɤűɡůɘəɩɜ ŭɘŬůəɞˊɐůŮɤɜ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ DC2DPRO. 

x. ȷɝɘɞɚɧɔɖůɖ Űɤɜ ɡŭɟɞɢɖɛɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɞ ɚɞɔɘůɛɘəɧ Aquachem. 

xi. ɆɨɜŰŬɝɖ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ əŬɘ ɡŭɟɞɢɖɛɘəɩɜ ɢŬɟŰɩɜ. 
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2 ũŮɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

2.1 ũŮɤɔɟŬűɘəɎ ï ɀɞɟűɞɚɞɔɘəɎ ɆŰɞɘɢŮɑŬ 

ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ɓɟɑůəŮŰŬɘ ůŰɖ ɓɧɟŮɘŬ ȺɚɚɎŭŬ, ůŰɖɜ ɄŮɟɘűɏɟŮɘŬ ȾŮɜŰɟɘəɐɠ 

ɀŬəŮŭɞɜɑŬɠ əŬɘ ɡˊɎɔŮŰŬɘ ŭɘɞɘəɖŰɘəɎ ɛɏůɤ Űɞɡ ŭɐɛɞɡ Ⱥŭɏůůɖɠ ůŰɖɜ ɄŮɟɘűŮɟŮɘŬəɐ 

ȺɜɧŰɖŰŬ ɄɏɚɚŬɠ. ȾŬŰŬɚŬɛɓɎɜŮɘ ŮəŰɎůŮɘɠ ˊɞɡ ŭɘɞɘəɖŰɘəɎ ŮɜŰɎůůɞɜŰŬɘ ůŰɘɠ əɞɘɜɧŰɖŰŮɠ 

ɀŮůɖɛŮɟɑɞɡ, ɄɚŬŰɎɜɖɠ əŬɘ ūɚŬɛɞɡɟɘɎɠ (Ɇɢ. 2.1). ȷɜɐəŮɘ ůŰɞ 9ɞ ɡŭŬŰɘəɧ ŭɘŬɛɏɟɘůɛŬ 

Űɖɠ ȺɚɚɎŭŬɠ ɛɏůɤ Űɖɠ ŮɡɟɨŰŮɟɖɠ ɡŭɟɞɚɞɔɘəɐɠ ɚŮəɎɜɖɠ Űɞɡ ˊɞŰŬɛɞɨ ȺŭŮůůŬɑɞɡ, Ůɜɩ 

əŬŰŬɚŬɛɓɎɜŮɘ ɏəŰŬůɖ 78,08 km2 əŬɘ ˊŮɟɑɛŮŰɟɞ 40,97 km.  

 

ɆɢɐɛŬ 2.1: ȹɞɟɡűɞɟɘəɐ ŮɘəɧɜŬ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ (ˊɖɔɐ Google Earth, 

Űɟɞˊɞˊɞɘɖɛɏɜɖ Ŭˊɧ Űɞɜ ůɡɔɔɟŬűɏŬ). 

 

ȼ ˊŮɟɘɞɢɐ ˊŮɟɘəɚŮɑŮŰŬɘ Ŭˊɧ Űɘɠ əɞɟɡűɏɠ ūɞɨɟəɞ (834 m) ůŰŬ ɓɧɟŮɘŬ, ȾɎůŰɟɞ (1146 

m) əŬɘ ũɡɛɜɐ Ⱦɞɟɡűɐ (1268 m) ůŰŬ ŭɡŰɘəɎ, ɀŬɨɟŮɠ ɄɏŰɟŮɠ (1159 m) əŬɘ ɁŮɟɧɚŬəəɞɘ 

(949 m) ůŰŬ ɜɧŰɘŬ, Ůɜɩ ŬɜŬŰɞɚɘəɎ ŮˊɘəɟŬŰŮɑ ɏɜŬ ˊɘɞ ɞɛŬɚɧ ŬɜɎɔɚɡűɞ ɧˊɞɡ əŬɘ 

ŮɜŰɞˊɑɕŮŰŬɘ ɞ əɎɛˊɞɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ. ɇɞ ɛɏůɞ ɡɣɧɛŮŰɟɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ŰŬ 550 

m, Ůɜɩ Űɞ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ űŰɎɜŮɘ ŰŬ 1244,4 m.  

ɇɞ əɚɑɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɡɔɟɧ ɖˊŮɘɟɤŰɘəɧ əŬŰɖɔɞɟɑŬɠ Dfb (Koppen 

1936) ɛŮ ɓɟɞɢɞˊŰɩůŮɘɠ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ əŬɘ ɓɟŬɢɨ ɗŮɟɛɧ ɗɏɟɞɠ. 
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ɄɑɜŬəŬɠ 2.1: ɇŬɝɘɜɧɛɖůɖ Űɞɡ ŬɜŬɔɚɨűɞɡ ɛŮ ɓɎůɖ Űɞ ɡɣɧɛŮŰɟɞ (Dikau 1989) 

ɇɨˊɞɠ ŬɜŬɔɚɨűɞɡ ɈɣɧɛŮŰɟɞ (m) ȺˊɘűɎɜŮɘŬ (%) 

ɄŮŭɘɜɧ <150 12,05 

ȿɞűɩŭŮɠ 150-600 36,17 

ȼɛɘɞɟŮɘɜɧ 600-900 24,11 

ɃɟŮɘɜɧ >900 27,67 

  

ɆŰɞɜ ˊɑɜŬəŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɞůɞůŰɧ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ŬɜɎ Űɨˊɞ ŬɜŬɔɚɨűɞɡ 

(Dikau 1989). ɆɨɛűɤɜŬ ɛŮ Űɞɜ Dikau (1989), ɖ ˊŮɟɘɞɢɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɖɛɘɞɟŮɘɜɐ 

ï ɚɞűɩŭɖɠ, əŬɗɩɠ Űɞ 60,3 % Űɖɠ ɏəŰŬůɖɠ ɓɟɑůəŮŰŬɘ ůŮ ɡɣɧɛŮŰɟɞ ɛŮŰŬɝɨ 150-900 m 

(Ɇɢ. 2.2). 

 

ɄɑɜŬəŬɠ 2.2: ȾŬŰŬɜɞɛɐ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. 

ȽůɞɦɣŮɑɠ ŬɜɎ 100 

m 

ȺˊɘűɎɜŮɘŬ ɛŮŰŬɝɨ 

Űɤɜ ɘůɞɦɣɩɜ (km2) 

ɄɞůɞůŰɧ ɛŮŰŬɝɨ 

Űɤɜ ɘůɞɦɣɩɜ (%) 

ȷɗɟɞɘůŰɘəɐ 

ŮˊɘűɎɜŮɘŬ (%) 

100-200 10,04 12,90 12,90 

200-300 13,72 17,63 30,53 

300-400 8,73 11,22 41,75 

400-500 6,37 8,19 49,94 

500-600 6,17 7,93 57,87 

600-700 7,47 9,60 67,47 

700-800 6,02 7,74 75,21 

800-900 4,82 6,19 81,4 

900-1000 4,82 6,19 87,59 

1000-1100 6,05 7,77 95,36 

1100-1200 3,48 4,47 99,83 

1200-1300 0,12 0,17 100 

Ɇɨɜɞɚɞ 77,82 100,00   
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ɆɢɐɛŬ 2.2: ɀɞɟűɞɚɞɔɘəɧɠ ɢɎɟŰɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

 

2.2 ɄɚɖɗɡůɛɘŬəɎ ůŰɞɘɢŮɑŬ 

ɀŮ ɓɎůɖ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ 2011, ɞ ˊɚɖɗɡůɛɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɜɏɟɢŮŰŬɘ ůŮ 984 

əŬŰɞɑəɞɡɠ (583 ůŰɖ ūɚŬɛɞɡɟɘɎ əŬɘ 401 ůŰɖɜ ɄɚŬŰɎɜɖ). ɆŰɞ ɆɢɐɛŬ 2.3  ŬˊŮɘəɞɜɑɕŮŰŬɘ 

ɖ ɛŮŰŬɓɞɚɐ Űɞɡ ˊɚɖɗɡůɛɞɨ əŬŰɎ ŰŬ ŰŮɚŮɡŰŬɑŬ 60 ɏŰɖ (1951-2011) ɧˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ 

ɛɘŬ ɛɘəɟɐ ŬɚɚɎ ůŰŬɗŮɟɐ ɛŮɑɤůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ. ȼ ɛŮɑɤůɖ ŬɡŰɐ ɞűŮɑɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ 

ɧŰɘ ɖ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɜɏɤɜ ŮɔəŬŰŬɚŮɑˊŮɘ Űɖɜ ˊŮɟɘɞɢɐ ˊɟɞɠ ŬɜŬɕɐŰɖůɖ ŮɟɔŬůɑŬɠ ŮɑŰŮ 

ůŰɖɜ ˊɚɖůɘɏůŰŮɟɖ ˊɧɚɖ (ȰŭŮůůŬ), ŮɑŰŮ ůŮ ɎɚɚŬ ŬůŰɘəɎ əɏɜŰɟŬ (ũɘŬɜɜɘŰůɎ, 

ŪŮůůŬɚɞɜɑəɖ). 
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ɆɢɐɛŬ 2.3: ũɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ ɛŮŰŬɓɞɚɐɠ Űɞɡ ˊɚɖɗɡůɛɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. 

2.3 ɈŭɟɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ 

ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬˊɞŰŮɚŮɑ əŬɘ ŬɜŮɝɎɟŰɖŰɖ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ (ɆɢɐɛŬ 2.4). 

ɇɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɖɠ ɚŮəɎɜɖɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ŭŮɜŭɟɘŰɘəɞɨ Űɨˊɞɡ. ȼ əɞɑŰɖ 

Űɞɡ əɨɟɘɞɡ ˊɞŰŬɛɞɨ ůɨɛűɤɜŬ ɛŮ Űɖɜ Ŭɟɑɗɛɖůɖ əŬŰɎ Strahler (1957) ŮɑɜŬɘ 4ɖɠ ŰɎɝɖɠ. 

ɇɞ ůɨɜɞɚɞ ɧɚɤɜ Űɤɜ əɚɎŭɤɜ ŮɑɜŬɘ ɆNu= 97 , ɛŮ Űɞ ůɡɜɞɚɘəɧ ɛɐəɞɠ ŰŬ ɆLu= 129,67 

km. 

 

 

ɆɢɐɛŬ 2.4:ɈŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 
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3 ũŮɤɚɞɔɑŬ 

3.1 ũŮɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ȷˊɧ ɔŮɤɚɞɔɘəɐɠ ůəɞˊɘɎɠ, ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŮɜŰɞˊɑɕŮŰŬɘ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ 

ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ, əɡɟɑɤɠ ɘɕɖɛŬŰɞɔŮɜɩɜ ɛŮ ȾɟɖŰɘŭɘəɐ ɖɚɘəɑŬ. Ƀ ůɢɖɛŬŰɘůɛɧɠ 

ˊɞɡ ŮˊɘəɟŬŰŮɑ ŮɑɜŬɘ ɞ űɚɨůɢɖɠ Űɖɠ ȷɚɛɤˊɑŬɠ, Ůɜɩ ůɖɛŬɜŰɘəɐ ɏəŰŬůɖ əŬŰŬɚŬɛɓɎɜɞɡɜ 

ɞɘ ŬůɓŮůŰɧɚɘɗɞɘ Űɤɜ ŮɜɞŰɐŰɤɜ ȾŮɟŬůɘɎɠ ï ȾŮŭɟɩɜŬ ůŰŬ ŭɡŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ, ŰŬ 

ˊɚŮɘůŰɞəŬɘɜɘəɎ ɘɕɐɛŬŰŬ ůŰɞ ˊŮŭɘɜɧ ï əŮɜŰɟɘəɧ ůɖɛŮɑɞ Űɖɠ ɚŮəɎɜɖɠ, ɞɘ 

ɛŬɟɛŬɟɞůɢɘůŰɧɚɘɗɞɘ ůŰŬ ŬɜŬŰɞɚɘəɎ əŬɘ ŰŬ ɖűŬɘůŰŮɘɞɥɕɖɛŬŰɞɔŮɜɐ Űɖɠ ɞűɘɞɚɘɗɘəɐɠ 

ůŮɘɟɎɠ ůŰŬ ɜɧŰɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ.  

 

3.2 ũŮɤŰŮəŰɞɜɘəɐ  

ũŮɤŰŮəŰɞɜɘəɎ, ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ůɡɜŬɜŰɩɜŰŬɘ ɖ ɕɩɜɖ ȷɝɘɞɨ ( ɛɏůɤ Űɖɠ 

ɡˊɞɕɩɜɖɠ Űɖɠ ȷɚɛɤˊɑŬɠ) ɛŮ Űɖɜ ɄŮɚŬɔɞɜɘəɐ ɕɩɜɖ (Ɇɢ. 3.1). ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ 

ɓɟɑůəŮŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŰɖ ɡˊɞɕɩɜɖ ȷɚɛɤˊɑŬɠ, ɤůŰɧůɞ ůŰŬ ŭɡŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ 

ŮɜŰɞˊɑɕɞɜŰŬɘ əŬɘ ɄŮɚŬɔɞɜɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ. ȼ ɡˊɞɕɩɜɖ Űɖɠ ȷɚɛɤˊɑŬɠ ůɢɖɛŬŰɑɕŮɘ ɛŬɕɑ 

ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɡˊɞɕɩɜŮɠ ɄɎɘəɞɡ əŬɘ ɄŬɘɞɜɑŬɠ Űɖɜ ŮɡɟɨŰŮɟɖ ɕɩɜɖ Űɞɡ ȷɝɘɞɨ. 

ɉŬɟŬəŰɖɟɘůŰɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ Űɖɠ ɡˊɞɕɩɜɖɠ ȷɚɛɤˊɑŬɠ ŮɑɜŬɘ ɞɘ ɞűɘɧɚɘɗɞɘ ɛŮ ŰŬ 

ůɡɜɞŭɎ ɘɕɐɛŬŰŬ ɓŬɗɘɎɠ ɗɎɚŬůůŬɠ, ŰŬ ŮˊɘəɚɡůɘɔŮɜɐ ɘɕɐɛŬŰŬ Űɞɡ ȯɜɤ ȾɟɖŰɘŭɘəɞɨ 

əŬɗɩɠ əŬɘ ɛŮŰŬɛɞɟűɤɛɏɜŬ ˊŮŰɟɩɛŬŰŬ ˊɞɡ ˊɟɞɖɔɞɨɜŰŬɘ Űɤɜ ɞűɘɞɚɑɗɤɜ. ȳɚɞɘ ɞɘ 

ˊŬɟŬˊɎɜɤ ůɢɖɛŬŰɘůɛɞɑ ŮɜŰɞˊɑɕɞɜŰŬɘ əŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ ɓɟɑůəɞɜŰŬɘ ɛŮ Űɖ 

ɛɞɟűɐ ŰŮəŰɞɜɘəɩɜ ɚŮˊɘɩɜ ŰŬ ɞˊɞɑŬ Ůűɘ́́ ŮɨɞɜŰŬɘ ɐ ŮˊɤɗɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ ɤɠ 

ůɨɜɞɚɞ ŮˊɤɗɞɨɜŰŬɘ ŭɡŰɘəɎ ˊɟɞɠ Űɖɜ ɄŮɚŬɔɞɜɘəɐ. ɋɠ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ɚŮˊɘɞŮɘŭɞɨɠ 

ŰŮəŰɞɜɘəɐɠ, ŰŬ ˊŮŰɟɩɛŬŰŬ Űɖɠ ȷɚɛɤˊɑŬɠ ŬˊŬɜŰɩɜŰŬɘ ůŮ ŭɘŬɟəŮɑɠ ŮˊŬɜŬɚɐɣŮɘɠ əŬɘ 

ůɢɖɛŬŰɑɕɞɡɜ ɚɏˊɘŬ ɏəŰŬůɖɠ ɏɤɠ əŬɘ ɢɘɚɘɞɛŮŰɟɘəɐɠ əɚɑɛŬəŬɠ. ɋɠ ŮˊŬəɧɚɞɡɗɞ Űɤɜ 

ůɢɖɛŬŰɘůɛɧ ɛŮɔŬɚɨŰŮɟɤɜ ɚŮˊɑɤɜ, ɖ ɡˊɞɕɩɜɖ ȷɚɛɤˊɑŬɠ ŭɘŬɘɟŮɑŰŬɘ ˊŮɟŬɘŰɏɟɤ ůŮ 

ŰɏůůŮɟɘɠ ŮɜɧŰɖŰŮɠ, ɖ əŬɗŮɛɑŬ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ŰŮəŰɞɜɘəɧ ɚɏˊɘ.  

Ƀɘ ŮɜɧŰɖŰŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ ŮɑɜŬɘ: 

ɀŮůŬɑŮɠ ŮɜɧŰɖŰŮɠ: ȿɨəɤɜ, ɀŮůɖɛŮɟɑɞɡ 

ȹɡŰɘəɏɠ ŮɜɧŰɖŰŮɠ: ȾŮɟŬůɘɎɠ, ȾŮŭɟɩɜŬ 
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 Ƀɘ ŭɡŰɘəɏɠ ŮɜɧŰɖŰŮɠ ɗŮɤɟŮɑŰŬɘ ˊɤɠ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɖɜ əŬŰɤűɏɟŮɘŬ Űɞɡ 

ɄŮɚŬɔɞɜɘəɞɨ ɖˊŮɘɟɤŰɘəɞɨ ŰŮɛɎɢɞɡɠ ˊɟɞɠ Űɖɜ ȷɚɛɤˊɑŬ əŬɘ ɔɘô ŬɡŰɧ Űɞ ɚɧɔɞ 

ŬɜŬűɏɟɞɜŰŬɘ əŬɘ ɤɠ çɄɟɞŬɚɛɤˊɑŬè. 

 

 

ɆɢɐɛŬ 3.1: ũŮɤŰŮəŰɞɜɘəɧɠ ɢɎɟŰɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ ( ɀɞɡɜŰɟɎəɖɠ 1985). 

 

3.3 ũŮɤɚɞɔɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ 

ȷəɞɚɞɡɗŮɑ ɖ ˊŮɟɘɔɟŬűɐ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ( ɛŮ 

ɓɎůɖ ŰŬ űɨɚɚŬ ɢɎɟŰɖ ȽũɀȺ 1:50.000 ȯɟɜɘůůŬɠ, ȰŭŮůůŬɠ, ȸɏɟɞɘŬɠ əŬɘ Ʉɨɟɔɤɜ) Ŭˊɧ 

Űɞ ɜŮɧŰŮɟɞ ˊɟɞɠ Űɞɜ ˊŬɚŬɘɧŰŮɟɞ (Ɇɢ. 3.2): 

- ɇŮŰŬɟŰɞɔŮɜɏɠ ï ɃɚɧəŬɘɜɞ 

i. ɆɨɔɢɟɞɜŮɠ ŬɚɚɞɡɓɘŬəɏɠ ŬˊɞɗɏůŮɘɠ əŬɘ əɞɟɐɛŬŰŬ (al): ȰəŰŬůɖ: 0,84 km2.  

- ɇŮŰŬɟŰɞɔŮɜɏɠ ï ɄɚŮɘůŰɧəŬɘɜɞ 

i. Ⱦɩɜɞɘ ɢŮɘɛŬɟɟɤŭɩɜ ŬˊɞɗɏůŮɤɜ (Cs4) (ȸɞɨɟɛɘɞ): ȰəŰŬůɖ: 9,57 km2. 

ii.  ȾɞɚɚɞɡɓɘŬəɏɠ əŬɘ ŬɚɚɞɡɓɘŬəɏɠ ˊɞŰɎɛɘŮɠ ŬˊɞɗɏůŮɘɠ (Co,al) (ȸɞɨɟɛɘɞ): ȰəŰŬůɖ: 

4,34 km2. 

iii.  ɇɟŬɓŮɟŰɑɜɖɠ (tv): ŬɜŬɓŬɗɛɑŭŮɠ ūɚŬɛɞɡɟɘɎɠ. ȰəŰŬůɖ: 1,04 km2. 

iv. ɄŬɚŬɘɎ ŬɜŬɓŬɗɛɑŭŬ ɛŮ ˊɟɞɢɩɛŬŰŬ (Pt I-II ): ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ ŭɘɎűɞɟŬ 

ɡɣɧɛŮŰɟŬ, əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Ɏɟɔɘɚɞ ˊɞɡ ˊŮɟɘɏɢŮɘ ɢŬɚɑəɘŬ, ɐ Ůɟɡɗɟɏɠ Ŭɟɔɑɚɞɡɠ 

əŬɘ ŬˊɞəɞɚɚɖɛɏɜŬ əɟɞəŬɚɞˊŬɔɐ. ȰəŰŬůɖ: 1.37 km2. 

- Ȼɩɜɖ ȷɚɛɤˊɑŬɠ 

i. ūɚɨůɢɖɠ ȷɚɛɤˊɑŬɠ (fa): ɛŬɨɟɞɠ ůɢɘůŰɧɚɘɗɞɠ ŮɚŬűɟɩɠ ɣŬɛɛɘŰɘəɧɠ ˊɞɡ 

ɓɟɑůəŮŰŬɘ ˊɎɜŰŬ ůŮ ŮˊŬűɐ ɛŮ Űɞɡɠ ůŮɟˊŮɜŰɘɜɑŰŮɠ. ȺˊɘəŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ 

ˊɟɎůɘɜɞɡɠ ůɢɘůŰɧɚɘɗɞɡɠ ˊɞɡ ůɡɜɞŭŮɨɞɜŰŬɘ Ŭˊɧ ˊɞɚɨ ɚŮˊŰɎ ɣŬɛɛɘŰɘəɎ 

ůŰɟɩɛŬŰŬ. ȰəŰŬůɖ: 15,4 km2.  
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ii.  ȷůɓŮůŰɧɚɘɗɞɘ ɛŮ ɅɞɡŭɘůŰɏɠ Űɤɜ ŮɜɞŰɐŰɤɜ ȾŮɟŬůɘɎɠ əŬɘ ȾŮŭɟɩɜŬ (K8-9.k1): Űɞ 

ˊɎɢɞɠ Űɞɡɠ ɛŮɘɩɜŮŰŬɘ Ŭˊɧ ŰŬ ŭɡŰɘəɎ ˊɟɞɠ ŰŬ ŬɜŬŰɞɚɘəɎ, Ůɜɩ ˊŮɟɘɏɢɞɡɜ əŬɘ 

ˊɞɚɚɏɠ Globotruncana. ȰəŰŬůɖ: 1,89 km2.  

 

ɆɢɐɛŬ 3.2: ũŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ (ɛŮ ɓɎůɖ ŰŬ űɨɚɚŬ Ƚ.ũ.ɀ.Ⱥ. 

ȯɟɜɘůůŬɠ, ȰŭŮůůŬɠ, ȸɏɟɞɘŬɠ əŬɘ Ʉɨɟɔɤɜ, ŰɟɞˊɞˊɞɘɖɛɏɜŬ Ŭˊɧ Űɞɜ ůɡɔɔɟŬűɏŬ). 
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iii.  ɁɖɟɘŰɘəɞɑ əŬɘ ˊŮɚŬɔɘəɞɑ ŬůɓŮůŰɧɚɘɗɞɘ Űɖɠ ȾŮɟŬůɘɎɠ (K5-8.k): Ŭˊɧ Űɞ ɜŮɧŰŮɟɞ 

ˊɟɞɠ Űɞ ˊŬɚŬɘɧŰŮɟɞ: Ŭ) ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɧɚɘɗɞɘ ˊɞɡ ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ 

ɣŬɛɛɑŰŮɠ əŬɘ ɛɘəɟɞəɟɞəŬɚɞˊŬɔɐ, ɓ) ɛŬɨɟɞɘ ŬůɓŮůŰɧɚɘɗɞɘ, ɔ) əɧəəɘɜɞɘ 

ůɢɘůŰɧɚɘɗɞɘ ˊɞɡ ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ ɣŬɛɛɑŰŮɠ, ɡˊɞɚɘɗɞɔɟŬűɘəɞɨɠ 

ŬůɓŮůŰɧɚɘɗɞɡɠ əŬɘ ɣŬɛɛɘŰɘəɞɨɠ ŬůɓŮůŰɧɚɘɗɞɡɠ, ŭ) ůɘŭɖɟɞɨɢɞɘ ŬůɓŮůŰɧɚɘɗɞɘ, 

Ů) ůəɞɡɟɞəɎůŰŬɜɞɘ ŬůɓŮůŰɧɚɘɗɞɘ ɛŮ ɛŮɔɎɚŬ ɗɟŬɨůɛŬŰŬ ɅɞɡŭɘůŰɩɜ, ůŰ) 

űŬɘɧŰŮűɟɞɘ ŬŬůɓŮůŰɧɚɘɗɞɘ ɛŮ ɛɘəɟɎ ɔŬůŰŮɟɧˊɞŭŬ əŬɘ Űɏɚɞɠ ɕ) əɟɞəŬɚɞˊŬɔɐ 

ɛŮ əɟɞəɎɚŮɠ ŬůɓŮůŰɞɚɑɗɤɜ, ɔɎɓɓɟɤɜ əŬɘ ůŮɟˊŮɜŰɘɜɘŰɩɜ ˊɞɡ ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ 

ůɢɘůŰɧɚɘɗɞɡɠ, ɣŬɛɛɑŰŮɠ əŬɘ əɧəəɘɜɞɡɠ ŬůɓŮůŰɧɚɘɗɞɡɠ. ȰəŰŬůɖ: 1,19 km2. 

iv. ȷůɓŮůŰɧɚɘɗɞɘ ɣŬɛɛɘŰɘəɞɑ əɟɞəŬɚɞˊŬɔŮɑɠ (K7-8.k): ɊŬɛɛɘŰɘəɞɑ ŬůɓŮůŰɧɚɘɗɞɘ 

əŬɘ ˊŮɚŬɔɘəɞɑ ŬůɓŮůŰɧɚɘɗɞɘ ɛŮ Globotruncana. ȰəŰŬůɖ: 7,38 km2. 

v. ȾɟɞəŬɚɞˊŬɔɐ ȾŮŭɟɩɜŬ (K7-8.c): ɄŬɟɞɡůɘɎɕɞɡɜ ˊɞɚɨ ɛŮɔɎɚɖ ŬɜɎˊŰɡɝɖ əŬɘ 

ˊŮɟɘɏɢɞɡɜ ɅɞɡŭɘůŰɏɠ. ȰəŰŬůɖ: 3,84 km2. 

vi. ȿŬŰɡˊɞˊŬɔɐ, ɚŬŰɡˊɞˊŬɔŮɑɠ ŬůɓŮůŰɧɚɘɗɞɘ əŬɘ ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɧɚɘɗɞɘ 

ŬŭɘŬɢɩɟɘůŰɞɘ (K4-6?br): ŮɑɜŬɘ ŬɜŬəŬŰŮɛɏɜŬ ŰɡɢŬɑŬ ɛŮ Űɞ űɚɨůɢɖ ɚɧɔɤ Űɤɜ 

ŰŮəŰɞɜɘəɩɜ ɛŮŰŬŰɞˊɑůŮɤɜ. ȰəŰŬůɖ: 0,43 km2. 

vii. ȾɟɞəŬɚɞˊŬɔɐ əŬɘ ŬůɓŮůŰɧɚɘɗɞɘ Űɞɡ ŰŮəŰɞɜɘəɞɨ əŬɚɨɛɛŬŰɞɠ Űɞɡ ȯɜɤ ȸŮɟɛɑɞɡ 

(Ks.c): ɇŬ əɟɞəŬɚɞˊŬɔɐ ˊŬɟŮɛɓɎɚɚɞɜŰŬɘ ɛɏůŬ ůŰɞɡɠ ŬůɓŮůŰɧɚɘɗɞɡɠ. Ƀɘ 

əɟɞəɎɚŮɠ ŬˊɞŰŮɚɞɨɜŰŬɘ ůɢŮŭɧɜ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ əɟɡůŰŬɚɚɘəɞɨɠ 

ŬůɓŮůŰɧɚɘɗɞɡɠ, ɚŮɡəɞɨɠ, ŰŮűɟɞɨɠ, ɟɞŭɧɢɟɤɛɞɡɠ ɐ ɛŬɨɟɞɡɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ 

Ŭˊɧ ŰŬ ˊŮɚŬɔɞɜɘəɎ ɛɎɟɛŬɟŬ. ȰəŰŬůɖ: 4,58 km2. 

viii.  ȷůɓŮůŰɧɚɘɗɞɘ ȯɜɤ ũɟŬɛɛŬŰɘəɞɨ (Ks.k): ɚŮˊŰɧəɞəəɞɘ əɟɡůŰŬɚɚɘəɞɑ 

ŬůɓŮůŰɧɚɘɗɞɘ, əŬɚɎ ůŰɟɤɛɏɜɞɘ, ˊŮɚŬɔɘəɐɠ ˊɟɞɏɚŮɡůɖɠ. ɀɘəɟɞɚŬŰɡˊɞˊŬɔŮɑɠ 

ɞɟɑɕɞɜŰŮɠ ŭɘŬɓŬɗɛɘůɛɏɜɞɘ ˊŬɟŮɛɓɎɚɚɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ɚŮˊŰɧəɞəəɤɜ 

ŬůɓŮůŰɞɚɑɗɤɜ, əɡɟɑɤɠ ˊɟɞɠ Űɖ ɓɎůɖ Űɞɡ ůɢɖɛŬŰɘůɛɞɨ. ȰəŰŬůɖ: 2,12 km2. 

ix. ȷůɓŮůŰɧɚɘɗɞɘ ȾɟɎůŰŬɠ (Ks.k2): ˊŬɢŮɑɠ əŬɘ ůɡɢɜɎ ɎůŰɟɤŰɞɘ ɐ ůŮ ɢɞɜŰɟɞɨɠ 

ˊɎɔəɞɡɠ. ȰəŰŬůɖ: 1,2 km2. 

x. ȷůɓŮůŰɧɚɘɗɞɘ ɎůŰɟɤŰɞɘ, ˊɚŬəɩŭŮɘɠ əŬɘ ůɢɘůŰɧɚɘɗɞɘ (K?k): ˊɟɧəŮɘŰŬɘ ɔɘŬ 

ůɢɘůŰɞɚɑɗɞɡɠ əŬɘ ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɞɚɑɗɞɡɠ. ȰəŰŬůɖ: 0,22 km2. 

xi. ȼűŬɘůŰŮɘɞ-ɘɕɖɛŬŰɞɔŮɜɐɠ ůŮɘɟɎ ɀŮůɖɛŮɟɑɞɡ ((Js-Ci)6): Ŭˊɧ Űɞ ɜŮɧŰŮɟɞ ůŰɞɜ 

ˊŬɚŬɘɧŰŮɟɞ: Ŭ) ŬůɓŮůŰɧɚɘɗɞɘ ɛŮ ɗɟŬɨůɛŬŰŬ ɔŬɚŬəŰɩŭɞɡɠ ɢŬɚŬɕɑŬ ɛŮ 

Cladocoropsis sp., ũŬůŰŮɟɧˊɞŭŬ əŬɘ ūɨəɖ ŮˊŬɜŬŰɞˊɞɗŮŰɖɛɏɜŬ, 

ŬůɓŮůŰɞůɢɘůŰɧɚɘɗɞɘ əŬɘ ŰɞűűɑŰŮɠ, ɓ) ůɡɛˊŬɔŮɑɠ ŰŮűɟɞɑ ŬůɓŮůŰɧɚɘɗɞɘ, ɔ) 
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ŮɜŬɚɚŬɔɏɠ ŬůɓŮůŰɞɚɑɗɤɜ ɛŮ ŭɘŬəɚɎůŮɘɠ ɔŮɛɘůɛɏɜŮɠ ɛŮ ˊɡɟɑŰɘɞ əŬɘ 

ɖűŬɘůŰŮɘɞəɚŬůŰɘəɩɜ ůɢɘůŰɞɚɑɗɤɜ. ȰəŰŬůɖ: 0,92 km2. 

xii. ȼűŬɘůŰŮɘɞ-əɚŬůŰɘəɧɠ ůɢɖɛŬŰɘůɛɧɠ ȿɨəɤɜ ((Js-Ci)5): Ŭˊɧ Űɞ ɜŮɧŰŮɟɞ ůŰɞɜ 

ˊŬɚŬɘɧŰŮɟɞ: Ŭ) ɚŬŰɡˊɞˊŬɔɐ, ɖűŬɘůŰŮɘŬəɞɑ Űɧűűɞɘ əŬɘ ɖűŬůŰŮɘɞəɚŬůŰɘəɎ 

əɟɞəŬɚɞˊŬɔɐ, ɓ) ɖűŬɘůŰŮɘŬəɏɠ ŮəɢɨůŮɘɠ əŬɘ əɟɞəŬɚɞˊŬɔɐ ɛŮ ŰɞűűɘŰɘəɧ 

ůɡɜŭŮŰɘəɧ ɡɚɘəɧ, ɔ) ŮəɢɨůŮɘɠ ɚŬɓɩɜ. ȰəŰŬůɖ: 3,01 km2. 

xiii.  ɃűɘɞɚɘɗɘəɎ ɛɑɔɛŬŰŬ Ⱥəəɚɖůɞɢɤɟɑɞɡ ((Js-Ci)2): ɢŬɞŰɘəɧɠ ůɢɖɛŬŰɘůɛɧɠ ˊɞɡ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛŮɔɎɚɞɡ ɛŮɔɏɗɞɡɠ ɞɔəɞɚɑɗɞɡɠ ɛŬɟɛɎɟɤɜ əŬɘ ůŮɟˊŮɜŰɘɜɑŰɖ ůŮ 

ŮŰŮɟɞɔŮɜɏɠ ůɡɜŭŮŰɘəɧ ɡɚɘəɧ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ɛɎɕŬ ɢŬɚŬɕɑŬ əŬɘ ɢɚɤɟɑŰɖ 

ɛɏůŬ ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəɞɜŰŬɘ əɚŬůŰɘəɎ ɡɚɘəɎ əŬɘ ɛɘəɟɎ ɔɤɜɘɩŭɖ ŰŮɛɎɢɘŬ. 

ȰəŰŬůɖ: 0,29 km2. 

xiv. ɀɎɟɛŬɟŬ (mr): ɛɎɟɛŬɟŬ əŬɘ əɟɡůŰŬɚɚɘəɞɑ ŬůɓŮůŰɧɚɘɗɞɘ əŬɚɞůŰɟɤɛɏɜɞɘ, 

űɡɚɚɩŭŮɘɠ. ȰəŰŬůɖ: 3,61 km2. 

xv. ȷůɓŮůŰɘŰɘəɞɑ ůɢɘůŰɧɚɘɗɞɘ əŬɘ ˊɡɟɘŰɘəɞɑ ůɢɘůŰɧɚɘɗɞɘ ɛŮ ɚŮɡəɧ ɛŬɟɛŬɟɡɔɑŬ ˊɞɡ 

ŮɜŬɚɚɎůůɞɜŰŬɘ ɛŮ ɛɎɟɛŬɟŬ (ph). ȰəŰŬůɖ: 3,96 km2 

 

- ȺəɟɖɝɘɔŮɜɐ ˊŮŰɟɩɛŬŰŬ 

 

i. ɄɡɟɞɝŮɜɑŰŮɠ əŬɘ ɔɎɓɓɟɞɘ (ˊɟ,ɗ): ɞɘ ˊɡɟɞɝŮɜɑŰŮɠ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ 

əɚɘɜɞˊɡɟɧɝŮɜɞɡɠ ůɡɢɜɎ ˊŬɟŬɛɞɟűɤɛɏɜɞɡɠ. Ƀɘ ɔɎɓɓɟɞɘ ŮɑɜŬɘ ůɡɜɐɗɤɠ ůŮ 

ůŰɟɩůŮɘɠ. ȰəŰŬůɖ: 1,37 km2. 

ii.  ȹɞɚŮɟɑŰŮɠ, əŮɟŬŰɞűɨɟŮɠ, ůˊɘɚɑŰŮɠ (ŭɞ,ůˊ): ȰəŰŬůɖ: 0,19 km2. 

 

- Ƀűɘɞɚɘɗɘəɐ ůŮɘɟɎ 

 

i. ȼűŬɘůŰŮɘŬəɎ ɚŬŰɡˊɞˊŬɔɐ əŬɘ ɖűŬɘůŰŮɘɞ-ɘɕɖɛŬŰɞɔŮɜɐ (br): ůɢɖɛŬŰɘůɛɧɠ 

ŭɘŬűɧɟɤɜ ˊŮŰɟɤɛɎŰɤɜ ɛŮ əɞɘɜɐ ɖűŬɘůŰŮɘɞɔŮɜɐ ˊɟɞɏɚŮɡůɖ əŬɘ ɚŬŰɡˊɞˊŬɔɐ 

ŭɞɛɐ. ȰəŰŬůɖ: 0,09 km2. 

ii.  ũɎɓɓɟɞɘ, ŭɞɚŮɟɑŰŮɠ əŬɘ ůɡɜŭŮŭŮɛɏɜŬ ɖűŬɘůŰŮɘŬəɎ ˊŮŰɟɩɛŬŰŬ (ɗ,ŭɞ): ɚɑɔɞɘ 

ɔɎɓɓɟɞɘ ŬɚɚɎ Ɏűɗɞɜɞɘ ŭɞɚŮɟɑŰŮɠ, Ůɜɧɠ Űɨˊɞɡ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ ɞűɘɞɚɘɗɘəɏɠ 

ŬəɞɚɞɡɗɑŮɠ. ȰəŰŬůɖ: 3,52 km2. 
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3.4 ɉɟɐůŮɘɠ ũɖɠ 

ȼ ůɡɜŰɟɘˊŰɘəɐ ˊɚŮɘɞɣɖűɑŬ Űɖɠ ɚŮəɎɜɖɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ 

ŭŬůɘəɏɠ ŮəŰɎůŮɘɠ ůŮ ůɨɜɞɚɞ 54,5%, Ůɜɩ Ŭəɞɚɞɡɗɞɨɜ ɞɘ əŬɚɚɘɏɟɔŮɘŮɠ ɞˊɤɟɞűɧɟɤɜ 

18,24 % əŬɗɩɠ əŬɘ ɔŮɤɟɔɘəɏɠ ŮəŰɎůŮɘɠ ɛŮ űɡůɘəɐ ɓɚɎůŰɖůɖ 12,3% (Ɇɢ. 3.3). ȼ 

ŬɔɟɞŰɘəɐ ˊŬɟŬɔɤɔɐ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬˊŬůɢɧɚɖůɖ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ, ɛŮ 

Űɖ ɛŮɟɑŭŬ Űɞɡ ɚɏɞɜŰɞɠ ɜŬ əŬŰŬɚŬɛɓɎɜɞɡɜ ɖ ˊŬɟŬɔɤɔɐ əŮɟŬůɘɩɜ əŬɘ ɟɞŭɎəɘɜɤɜ 

(ůɢŮŭɧɜ 90% Űɤɜ əŬɚɚɘŮɟɔɐůɘɛɤɜ ŮəŰɎůŮɤɜ), Ůɜɩ Ŭəɞɚɞɡɗɞɨɜ ŰŬ ɛɐɚŬ, ŰŬ ŬəŰɘɜɑŭɘŬ, 

ɞɘ Ůɚɘɏɠ ŰŬ əɎůŰŬɜŬ əŬɘ ŭɘɎűɞɟŮɠ ɛɘəɟɞəŬɚɚɘɏɟɔŮɘŮɠ. ɀŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ əɎɚɡɣɖɠ 

ɔɖɠ ɔɘŬ Űɖɜ ȺɚɚɎŭŬ (ůɨɛűɤɜŬ ɛŮ Űɞ corine 2012), ɞɘ ɢɟɐůŮɘɠ ɔɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ 

ŭɘŬɛɞɟűɩɜɞɜŰŬɘ ɤɠ Ůɝɐɠ: 

 

ɄɑɜŬəŬɠ 3.1: ɉɟɐůŮɘɠ ɔɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ůɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ corine 

2012. 

ɉɟɐůŮɘɠ ũɖɠ 
ȰəŰŬůɖ 

(km2) 

ɄɞůɞůŰɧ 

(%) 

ȹɘŬəŮəɞɛɛɏɜɖ ŬůŰɘəɐ ŭɧɛɖůɖ 0,27 0,35 

ȺəŰɎůŮɘɠ ɛŮ ŬɟŬɘɐ ɓɚɎůŰɖůɖ 0,02 0,03 

ūɡůɘəɞɑ ɓɞůəɧŰɞˊɞɘ 1,52 1,95 

ɀɖ ŬɟŭŮɨůɘɛɖ Ŭɟɩůɘɛɖ ɔɖ 0,77 0,99 

ɆɨɜɗŮŰŬ ůɡůŰɐɛŬŰŬ əŬɚɚɘɏɟɔŮɘŬɠ 1,15 1,48 

ɃˊɤɟɞűɧɟŬ ŭɏɜŰɟŬ əŬɘ űɡŰŮɑŮɠ ɛŮ 

ůŬɟəɩŭŮɘɠ əŬɟˊɞɨɠ 
14,19 18,24 

ũɖ ˊɞɡ əŬɚɨˊŰŮŰŬɘ əɡɟɑɤɠ Ŭˊɧ Űɖ ɔŮɤɟɔɑŬ 

ɛŮ ůɖɛŬɜŰɘəɏɠ ŮəŰɎůŮɘɠ űɡůɘəɐɠ 

ɓɚɎůŰɖůɖɠ 

9,57 12,30 

Ɇəɚɖɟɞűɡɚɚɘəɐ ɓɚɎůŰɖůɖ 0,2 0,26 

ɀŮŰŬɓŬŰɘəɏɠ ŭŬůɩŭŮɘɠ ɗŬɛɜɩŭŮɘɠ ŮəŰɎůŮɘɠ 7,71 9,91 

ɀɘəŰɧ ŭɎůɞɠ 0,29 0,37 

ȹɎůɞɠ ˊɚŬŰɡűɨɚɚɤɜ 41,38 53,18 

ȹɎůɞɠ əɤɜɞűɧɟɤɜ 0,74 0,95 

Ɇɨɜɞɚɞ 77,81 100,00 
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ɆɢɐɛŬ 3.3: ɉɎɟŰɖɠ ɢɟɐůŮɤɜ ɔɖɠ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ corine 2012, ŰɟɞˊɞˊɞɘɖɛɏɜŬ 

əŬŰɎ Űɞɜ ůɡɔɔɟŬűɏŬ. 

 

 

 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

ȹɘŮɟŮɨɜɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ȰŭŮůůŬ 

 
14 

4 ɈŭɟɞɔŮɤɚɞɔɑŬ 

ȼ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Ůɘŭɩɜ ɡŭɟɞűɞɟɏɤɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ 

ŬˊɞŰŮɚŮɑ əŬɑɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ ɏɟŮɡɜŬɠ ůŰɖɜ ɡŭɟɞɔŮɤɚɞɔɑŬ əŬŰɎ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, 

əŬɗɩɠ ɔɑɜŮŰŬɘ ˊɟɞůˊɎɗŮɘŬ ɜŬ ŬɜŬɚɡɗɞɨɜ əŬɘ ɜŬ əŬŰŬɜɞɖɗɞɨɜ ɞɘ Űɟɧˊɞɘ ɛŮ Űɞɡɠ 

ɞˊɞɑɞɡɠ Űɞ ɡˊɧɔŮɘɞ ɜŮɟɧ ŮˊɖɟŮɎɕŮŰŬɘ əŬɘ ɛŮŰŬɓɎɚɚŮŰŬɘ Ŭˊɧ Űɞɡɠ ŭɘɎűɞɟɞɡɠ 

ɔŮɤɚɞɔɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ ˊɞɡ ŭɘŬˊŮɟɜɎ (Lindstrom et al., 1989, Islam et al., 2003, 

Kilchmann et al., 2004, Biddau et al., 2009, Hahn et al., 2009. Birkholzer et al., 2009). 

ɆŰɞɡɠ ɡŭɟɞűɞɟŮɑɠ ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ ɖ ɏɟŮɡɜŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɘɠ 

ɟɤɔɛɩůŮɘɠ Űɞɡɠ, Űɧůɞ ɤɠ ˊɟɞɠ Űɞɜ Űɟɧˊɞ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ (Ramasamy et al., 2001, 

Marechal et al., 2004, Lachassagne et al., 2011), ɧůɞ əŬɘ ɤɠ ˊɟɞɠ Űɖɜ ŬɜŬɕɐŰɖůɖ 

ɡŭɟɞűɞɟɑŬɠ ůŰɘɠ ɟɤɔɛɩůŮɘɠ Űɞɡɠ (Courtois et al., 2010, Thivya et al., 2014). Ⱥɜ 

ŬɜŰɘɗɏůŮɘ, ůŰɞɡɠ ˊɞɟɩŭŮɘɠ əŬɘ ůŰɞɡɠ əŬɟůŰɘəɞɨɠ ɡŭɟɞűɞɟŮɑɠ, ɖ ɏɟŮɡɜŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ 

ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ (Daskalaki et al., 2007, Hofmann et 

al., 2014) ɛŮ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɏɛűŬůɖ ɜŬ ŭɑɜŮŰŬɘ ůŰɖɜ ŰɟɤŰɧŰɖŰɎ Űɞɡɠ əŬɘ ůŰɖɜ 

ˊɟɞůŰŬůɑŬ Űɞɡɠ Ŭˊɧ Űɡɢɧɜ ɟɡˊŬɜŰɏɠ, ɞɨŰɤɠ ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŬůűŬɚɐɠ əŬɘ ɓɘɩůɘɛɖ ɖ 

ŮəɛŮŰɎɚɚŮɡůɐ Űɞɡɠ (Foster, 1998, Goldscheider, 2003, Leone et al., 2009, Mimi  et al., 

2009, Kazakis et al., 2015). ɄɟɞŬˊŬɘŰɞɨɛŮɜɞ ɔɘŬ Űɖɜ ɞɟɗɞɚɞɔɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ɡŭɎŰɘɜɤɜ ˊɧɟɤɜ ŬˊɞŰŮɚŮɑ ɖ ůɨɜŰŬɝɖ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ ɘůɞɕɡɔɑɞɡ Űɖɠ, ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊɧɣɖ Űɖɜ əɑɜɖůɖ Űɞɡ ɡˊɞɔŮɑɞɡ ɜŮɟɞɨ ŭɘŬɛɏůɞɡ Űɤɜ ŭɘɎűɞɟɤɜ ɔŮɤɚɞɔɘəɩɜ 

ůɢɖɛŬŰɘůɛɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ. ɇɞ ŰŮɚŮɡŰŬɑɞ ŬˊɞŰŮɚŮɑ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ ɔɘŬ ˊɚɖɗɩɟŬ 

ɛŮɚŮŰɩɜ ˊɞɡ ŮˊɘəŮɜŰɟɩɜɞɜŰŬɘ ůŰɖɜ əɑɜɖůɖ Űɞɡ ɡˊɞɔŮɑɞɡ ɜŮɟɞɨ, əɡɟɑɤɠ ɛɏůɤ Űɖɠ 

ŬɜɎɚɡůɖɠ ɘůɞŰɧˊɤɜ (Andrews 1985, Guo, 1997, Maloszewski et al., 2002). 

ȺˊɘˊɟɧůɗŮŰŬ, ɖ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ůŰɞɡɠ ŭɘɎűɞɟɞɡɠ ɡŭɟɞűɧɟɞɡɠ ɛɘŬɠ 

ˊŮɟɘɞɢɐɠ ɛˊɞɟŮɑ ɜŬ ɓɞɖɗɐůŮɘ ůŰɖɜ əŬŰŬɜɧɖůɖ Űɞɡ Űɟɧˊɞɡ ŬɜŬˊɚɐɟɤůɖɠ Űɤɜ ɡŭɎŰɤɜ 

Űɞɡɠ (Healy et al., 2002, Rodhe et al., 2006). ȼ ɗŮɛŮɚɑɤůɖ Űɖɠ ɡŭɟŬɡɚɘəɐɠ ůɨɜŭŮůɖɠ 

Űɞɡ ɡŭɟɞűɞɟɏŬ ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ ɛŮ Űɞɜ ˊɞɟɩŭɖ ɗŬ ŭɘŮɡəɞɚɨɜŮɘ ˊŮɟŬɘŰɏɟɤ 

Űɖɜ ɞɟɗɐ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

 

4.1 ũŮɜɘəɎ 

ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬɜɐəŮɘ ůŰɞ 9ɞ ɡŭŬŰɘəɧ ŭɘŬɛɏɟɘůɛŬ (ȹɡŰɘəɐɠ ɀŬəŮŭɞɜɑŬɠ) əŬɘ  

əŬŰŬɜɏɛŮŰŬɘ ɛŮ ɓɎůɖ Űɖɜ Ůɘŭɘəɐ ɔɟŬɛɛŬŰŮɑŬ ɡŭɎŰɤɜ əŬɘ ŰŬ ŮɔəŮəɟɘɛɏɜŬ ůɢɏŭɘŬ 

ŭɘŬɢŮɑɟɘůɖɠ ȿŮəŬɜɩɜ ȷˊɞɟɟɞɐɠ ůŮ ŰɏůůŮɟŬ ŭɘŬűɞɟŮŰɘəɎ ɡˊɧɔŮɘŬ ɡŭŬŰɘəɎ ůɡůŰɐɛŬŰŬ 
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(Ɇɢ. 4.1), ůɡɔəŮəɟɘɛɏɜŬ ůŰŬ Ɉ.Ɉ.Ɇ. Űɖɠ ȷɚɛɤˊɑŬɠ (GR0900260), Űɞɡ ȿɞɡŭɑŬ 

(GR100010), Űɖɠ ɁɎɞɡůŬɠ (GR0900250) əŬɘ Űɞɡ ȸɞɟŮɘɞŬɜŬŰɞɚɘəɞɨ ȸŮɟɛɑɞɡ ȳɟɞɡɠ 

(GR090F090). ɇɞ Ɉ.Ɉ.Ɇ. Űɖɠ ȷɚɛɤˊɑŬɠ (GR0900260) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɟɤɔɛŬŰɘəɧ 

əŬɗɩɠ ŬɜŬˊŰɨůůŮŰŬɘ ŮɜŰɧɠ ŭɘŮɟɟɖɔɛɏɜɤɜ ɓɟŬɢɤŭɩɜ ˊŮŰɟɤɛɎŰɤɜ (ȼűŬɘůŰŮɘɞ-

əɚŬůŰɘəɞɑ əŬɘ ɞűɘɞɚɘɗɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ) əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɧɜɞ 

ŭŮɡŰŮɟɞɔŮɜɏɠ ˊɞɟɩŭŮɠ ůŰɘɠ ŭɘɎűɞɟŮɠ ɕɩɜŮɠ ŬɜɞɘəŰɩɜ ŭɘŬəɚɎůŮɤɜ əŬɘ ŭɘŬɟɟɐɝŮɤɜ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ ˊŬɟɎɔɤɔŬ Űɖɠ ŰŮəŰɞɜɘəɐɠ əŬŰŬˊɧɜɖůɖɠ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ. ȼ ˊɞɘɞŰɘəɐ əŬɘ 

ˊɞůɞŰɘəɐ əŬŰɎůŰŬůɖ Űɤɜ Űɞˊɘəɩɜ ɡŭɟɞűɞɟɘɩɜ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɘɠ ɕɩɜŮɠ 

ŭɘɎɟɟɖɝɖɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ çəŬɚɐè. ɇɞ Ɉ.Ɉ.Ɇ. Űɞɡ ȸɞɟŮɘɞŬɜŬŰɞɚɘəɞɨ ȸŮɟɛɑɞɡ 

ȳɟɞɡɠ (GR090F090) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ əŬɟůŰɘəɧ əŬɗɩɠ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

ŬůɓŮůŰɞɚɑɗɞɡɠ əŬɘ ŬůɓŮůŰɞɚɘɗɘəɎ əɟɞəŬɚɞˊŬɔɐ. ɇɟɞűɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɘɠ ɚɑɛɜŮɠ 

ȸŮɔɞɟɑŰɘŭŬɠ əŬɘ ȸɟɡŰɩɜ (ȯɔɟŬ) əŬɗɩɠ əŬɘ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ ȸɧŭŬ Ůɜɩ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ 

Ŭˊɧ ɡɣɖɚɐ ŰɟɤŰɧŰɖŰŬ. ɇɧůɞ ɖ ˊɞůɧŰɖŰŬ ɧůɞ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊɞɔŮɑɤɜ ɡŭɎŰɤɜ 

əɟɑɜŮŰŬɘ ɤɠ çəŬɚɐè. ɇɞ Ɉ.Ɉ.Ɇ. Űɞɡ ȿɞɡŭɑŬ (GR100010) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ əɞəəɩŭŮɠ 

əŬɗɩɠ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɢŬɚŬɟɞɨɠ ɘɕɖɛŬŰɞɔŮɜŮɑɠ ůɢɖɛŬŰɘůɛɞɨɠ (Ɏɛɛɞɘ, 

əɟɞəɎɚŮɠ, ə.Ŭ.). ɇɟɞűɞŭɞŰŮɑŰŬɘ ˊɚŮɡɟɘəɎ Ŭˊɧ ŰŬ ɔŮɘŰɞɜɘəɎ Ɉ.Ɉ.Ɇ. ɁɎɞɡůŬɠ, ȸ.ȷ. 

ȸŮɟɛɑɞɡ ȳɟɞɡɠ, ɄɎɘəɞɡ əŬɘ əɎŰɤ ɟɞɡ ȷɚɘɎəɛɞɜŬ. ȼ ˊɞɘɞŰɘəɐ əŬɘ ˊɞůɞŰɘəɐ 

əŬŰɎůŰŬůɖ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ çəŬɚɐè. ɇɞ Ɉ.Ɉ.Ɇ. Űɖɠ ɁɎɞɡůŬɠ 

(GR0900250) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɟɤɔɛŬŰɘəɧ əŬɗɩɠ ŬɜŬˊŰɨůůŮŰŬɘ əɡɟɑɤɠ ŮɜŰɧɠ 

ŭɘŮɟɟɖɔɛɏɜɤɜ ɓɟŬɢɤŭɩɜ ˊŮŰɟɤɛɎŰɤɜ (űɚɨůɢɖɠ, ůɢɘůŰɧɚɘɗɞɘ, ɔɎɓɓɟɞɘ, ŭɞɚŮɟɑŰŮɠ), ɛŮ 

Űɖɜ ŮɝŬɑɟŮůɖ əɎˊɞɘɤɜ ŮɛűŬɜɑůŮɤɜ əŬɟůŰɘəɩɜ ŬůɓŮůŰɞɚɑɗɤɜ. Ƀɛɞɑɤɠ ɛŮ Űɞ ůɨůŰɖɛŬ 

Űɖɠ ȷɚɛɤˊɑŬɠ, ɖ ɡŭɟɞűɞɟɑŬ ŮɜŰɞˊɑɕŮŰŬɘ ŰɞˊɘəɎ ůŮ ɕɩɜŮɠ ŭɘŬɟɟɐɝŮɤɜ. ȼ ˊɞɘɞŰɘəɐ əŬɘ 

ˊɞůɞŰɘəɐ əŬŰɎůŰŬůɖ Űɤɜ ɡˊɞɔŮɑɤɜ ɡŭɎŰɤɜ əɟɑɜŮŰŬɘ ɤɠ çəŬɚɐè. 
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ɆɢɐɛŬ 4.1: ɉɎɟŰɖɠ ˊɞɘɧŰɖŰŬɠ ɡˊɧɔŮɘɤɜ ɡŭŬŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɛŮ ɓɎůɖ ŭŮŭɞɛɏɜŬ 

Űɞɡ ɈɄȺȾȷ, ŰɟɞˊɞˊɞɘɖɛɏɜŬ əŬŰɎ Űɞɜ ůɡɔɔɟŬűɏŬ. 

 

Ƀɘ ɡŭɟŮɡŰɘəɏɠ ŬɜɎɔəŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɘɠ ɔŮɤŰɟɐůŮɘɠ ˊɞɡ 

Ŭɜɐəɞɡɜ ůŰɞ ŭɑəŰɡɞ Űɞɡ Űɞˊɘəɞɨ ɞɟɔŬɜɘůɛɞɨ ŮɔɔŮɑɤɜ ɓŮɚŰɘɩůŮɤɜ (ɇɃȺȸ) Ⱥŭɏůůɖɠ, 

Ůɜɩ ɞɘ ŬɟŭŮɡŰɘəɏɠ ŬɜɎɔəŮɠ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ Űɞɜ ˊɞŰŬɛɧ ȺŭŮůůŬɑɞ (ȸɧŭŬɠ) əŬɘ Űɞɡɠ 

ˊŬɟŬˊɞŰɎɛɞɡɠ Űɞɡ, Ŭˊɧ Űɞ ŭɑəŰɡɞ ɔŮɤŰɟɐůŮɤɜ Űɞɡ ɇɃȺȸ, ɘŭɘɤŰɘəɏɠ ɔŮɤŰɟɐůŮɘɠ əŬɗɩɠ 

əŬɘ Ŭˊɧ ŭɡɞ űɟɎɔɛŬŰŬ ůŰŬ ŭɖɛɞŰɘəɎ ŭɘŬɛŮɟɑůɛŬŰŬ ūɚŬɛɞɡɟɘɎɠ əŬɘ ɄɚŬŰɎɜɖɠ (Ɇɢ. 

4.2). ɇɞ űɟɎɔɛŬ Űɖɠ ūɚŬɛɞɡɟɘɎɠ əŬŰŬůəŮɡɎůŰɖəŮ ɜɞŰɘɞŭɡŰɘəɎ Űɞɡ ɞɛɩɜɡɛɞɡ 

ɞɘəɘůɛɞɨ, ůŮ ŰɞˊɞɗŮůɑŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ŬɜɎɜŰɖ Űɖɠ ŬɟŭŮɡɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ, ɞˊɧŰŮ əŬɘ 

ŭŮɜ ŬˊŬɘŰɞɨɜŰŬɘ ŬɜŰɚɘɞůŰɎůɘŬ ɔɘŬ Űɖɜ ŰɟɞűɞŭɞůɑŬ Űɞɡ ŭɘəŰɨɞɡ. ɇɞ űɟɎɔɛŬ Űɖɠ 

ɄɚŬŰɎɜɖɠ ŮɔəŬɗɘŭɟɨɗɖəŮ ɜɧŰɘɞ Űɞɡ ɞɛɩɜɡɛɞɡ ɞɘəɘůɛɞɨ, ɤɠ ŬˊɧɟɟɞɘŬ Űɤɜ ůɡɜŮɢɩɠ 

ŬɡɝŬɜɧɛŮɜɤɜ ŬˊŬɘŰɐůŮɤɜ ɔɘŬ ŬɟŭŮɨůɘɛɞ ɜŮɟɧ. ɇɞ űɟɎɔɛŬ ŮɜɘůɢɨŮɘ ŰŬ ɡűɘůŰɎɛŮɜŬ 

ŭɑəŰɡŬ ɎɟŭŮɡůɖɠ əŬɗɩɠ ŰŬ ŰɟɞűɞŭɞŰŮɑ ɛŮ ɨŭŬŰŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ ɞɟɔŬɜɤɛɏɜŬ, 

ˊŮɟɘɞɟɑɕɞɜŰŬɠ ŰŬɡŰɧɢɟɞɜŬ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ Űɖɠ ŬɜŮɝɏɚŮɔəŰŮɠ ŬˊɞɚɐɣŮɘɠ ɞɘ ɞˊɞɑŮɠ 

ɚŮɘŰɞɡɟɔɞɨůŬɜ ůŮ ůɡɢɜɎ əŬɗŮůŰɩɠ ɡˊŮɟŮəɛŮŰɎɚɚŮɡůɖɠ Űɤɜ ɡŭɟɞűɞɟɏɤɜ əŬɘ ŮɑɢŬɜ ɤɠ 
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ŬˊɞŰɏɚŮůɛŬ ůɖɛŬɜŰɘəɏɠ əŬɚɚɘŮɟɔɐůɘɛŮɠ ŮəŰɎůŮɘɠ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ çɝŮɟɘəɏɠè 

əŬɗɩɠ ɡˊɐɟɢŮ ɏɚɚŮɘɣɖ ɡˊɧɔŮɘɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ ˊɞɡ ɡˊɧ əŬɜɞɜɘəɏɠ ůɡɜɗɐəŮɠ ɗŬ 

ɏˊɟŮˊŮ ɜŬ ɐŰŬɜ ŭɘŬɗɏůɘɛɞ. 

 

 

ɆɢɐɛŬ 4.2: ɉɎɟŰɖɠ ŬˊŮɘəɧɜɘůɖɠ Űɤɜ űɟŬɔɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. 

 

4.2 ȷˊɞɔɟŬűɐ ɔŮɤŰɟɐůŮɤɜ  

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŭɘŬŰɟɘɓɐɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰŬɔɟŬűɐ Űɤɜ 

ɔŮɤŰɟɐůŮɤɜ əŬɘ ɛɏŰɟɖůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞɡɠ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ əŬŰɎ Űɘɠ 

ˊŮɟɘɧŭɞɡɠ ȷˊɟɘɚɑɞɡ ï ɀŬȶɞɡ 2017 (ɡɔɟɐ ˊŮɟɑɞŭɞɠ), ɆŮˊŰŮɛɓɟɑɞɡ ï ɃəŰɤɓɟɑɞɡ 2017 

(ɝɖɟɐ ˊŮɟɑɞŭɞɠ) əŬɘ ȷˊɟɘɚɑɞɡïɀŬȶɞɡ 2018 (ɡɔɟɐ ˊŮɟɑɞŭɞɠ). ɆɡɜɞɚɘəɎ əŬŰŬɔɟɎűɖəŬɜ 

37 ŬɟŭŮɡŰɘəɏɠ əŬɘ ɡŭɟŮɡŰɘəɏɠ ɔŮɤŰɟɐůŮɘɠ  Ůɜɩ ɛŮŰɟɐɗɖəŬɜ ɞɘ ůŰɎɗɛŮɠ ůŮ 18 Ůɝô ŬɡŰɩɜ 

(Ɇɢ. 4.3). ȼ ůɡɜŰɟɘˊŰɘəɐ Űɞɡɠ ˊɚŮɘɞɣɖűɑŬ ɏɢŮɘ ŬɜɞɟɡɢɗŮɑ ůŰɘɠ ɢŮɘɛŬɟɟɩŭŮɘɠ ŬˊɞɗɏůŮɘɠ 

Űɖɠ əɞɘɚɎŭŬɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, 10 ŮɜŰɞˊɑɕɞɜŰŬɘ ˊɎɜɤ ůŮ űɚɡůɢɞŮɘŭŮɑɠ ůɢɖɛŬŰɘůɛɞɨɠ, 

Ůɜɩ 2 ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ Ŭˊɧ ɞűɘɞɚɘɗɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ. ȺˊɘˊɟɧůɗŮŰŬ, 
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ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭŮɘɔɛŬŰɞɚɖɣɑŬ ɡˊɞɔŮɑɞɡ ɜŮɟɞɨ ůŮ 7 ɔŮɤŰɟɐůŮɘɠ əŬɘ 2 ˊɖɔɏɠ, ɛŮ Űɖɜ 

ˊɟɩŰɖ ɜŬ ŮɜŰɞˊɑɕŮŰŬɘ ɛɏůŬ ůŮ űɚɨůɢɖ Ůɜɩ ɖ ŭŮɨŰŮɟɖ ɓɟɑůəŮŰŬɘ ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ˊɡɟɞɝŮɜɘŰɩɜ əŬɘ ɔɎɓɓɟɤɜ. Ⱥˊɘˊɚɏɞɜ, ɚɐűɗɖəŮ ŭŮɑɔɛŬ ŮˊɘűŬɜŮɘŬəɞɨ ɜŮɟɞɨ ůŰɖɜ ɏɝɞŭɞ 

Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. 

 

 

ɆɢɐɛŬ 4.3: ŪɏůŮɘɠ əŬŰŬɔŮɔɟŬɛɛɏɜɤɜ ɔŮɤŰɟɐůŮɤɜ əŬɘ ůɖɛŮɑɤɜ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. 
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ɄɑɜŬəŬɠ 4.1: ɉŬɟŬəŰɖɟɘůŰɘəɎ ɔŮɤŰɟɐůŮɤɜ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

ɃɜɞɛŬůɑŬ ɈŭɟɞűɞɟɏŬɠ ɉɟɐůɖ 
ɈɣɧɛŮŰɟɞ 

(m) 

ȸɎɗɞɠ 

Ɉ.Ɇ. 

ɡɔɟɐɠ '17 

(m) 

ȸɎɗɞɠ 

Ɉ.Ɇ. 

ɝɖɟɐɠ 

'17 (m) 

ȸɎɗɞɠ 

Ɉ.Ɇ. 

ɡɔɟɐɠ '18 

(m) 

ɀɄ1 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 164 0 2,2 0 

ɀɄ2 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 173 - - - 

ɀɄ3 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 183 - - - 

ɀɄ4 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 188 8,25 12,5 7,7 

ɀɄ5 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 211 28,31 34,3 - 

ɀɄ6 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 197 13,36 15,13 - 

ɀɄ7 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 177 10,51 14,2 10,2 

ɀɄ8 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 187 15,25 10,3 14,86 

ɀɄ9 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 170 5,46 8,36 4,93 

ɀɄ10 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 401 - - - 

ɀɄ11 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 373 - - - 

ɀɄ12 ȾŬɟůŰɘəɧɠ ɎɟŭŮɡůɖ 476 - - - 

ɀɄ13 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 224 - - - 

ɀɄ14 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 221 38,63 44,35 36,7 

ɀɄ15 Ʉɞɟɩŭɖɠ ɨŭɟŮɡůɖ 211 26,61 30,2 - 

ɀɄ16 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 196 24,35 29,9 - 

ɀɄ17 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 262 - - - 

ɀɄ18 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 120 - 8,82 8,9 

ɀɄ19 ȾŬɟůŰɘəɧɠ ɎɟŭŮɡůɖ 182 - - - 

ɀɄ20 ȾŬɟůŰɘəɧɠ ɎɟŭŮɡůɖ 184 91,36 94,1 85,2 

ɀɄ21 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 177 - - - 

ɀɄ22 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 192 49,28 49,62 47,8 

ɀɄ24 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 453 - - - 

ɀɄ25 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 394 - - - 

ɀɄ26 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 389 - - - 

ɀɄ27 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 293 - - - 

ɀɄ28 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 347 22,43 40,77 31,1 

ɀɄ29 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 308 - - - 

ɀɄ30 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 245 27,13 31 - 

ɀɄ31 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 265 - - - 

ɀɄ32 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 238 5,93 - - 

ɀɄ33 Ʉɞɟɩŭɖɠ ɎɟŭŮɡůɖ 233 - - - 

ɀɄ34 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 251 - - - 

ɀɄ35 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 500 11,26 17,01 6,65 

ɀɄ36 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 591 18,23 17,8 14 

ɀɄ37 ȹɘŮɟɟɖɔɛɏɜɞɠ ɎɟŭŮɡůɖ 562 - - - 
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ɆɢɐɛŬ 4.4: əŬŰŬɔɟŬűɐ ůŰɎɗɛɖɠ ɔŮɩŰɟɖůɖɠ ˊɞɟɩŭɞɡɠ ɡŭɟɞűɞɟɏŬ. 

 

 

ɆɢɐɛŬ 4.5: (ŬɟɘůŰŮɟɎ) ˊɟɞůˊɎɗŮɘŬ əŬŰŬɔɟŬűɐɠ ůŰɎɗɛɖɠ ɔŮɩŰɟɖůɖɠ Űɨˊɞɡ ˊɞɛɧɜŬɠ, 

(ŭŮɝɘɎ) ŭŮɘɔɛŬŰɞɚɖɣɑŬ ɜŮɟɞɨ Ŭˊɧ Űɞ əŮɜŰɟɘəɧ ɟɏɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ (ɀɏɔŬ ɅɏɛŬ). 

 

 

ɆɢɐɛŬ 4.6: (ŬɟɘůŰŮɟɎ) ɈŭɟɞɛŬůŰŮɡɛɏɜɖ ˊɖɔɐ ŮˊŬűɐɠ, (ŭŮɝɘɎ) əŬŰŬɔɟŬűɐ ůŰɎɗɛɖɠ 

ɔŮɩŰɟɖůɖɠ ˊɞɟɩŭɞɡɠ ɡŭɟɞűɞɟɏŬ. 
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ɆɢɐɛŬ 4.7: ɀɖɢŬɜɞəɑɜɖŰŮɠ ˊɞɛɧɜŮɠ ˊɞɡ ŬˊŬɜŰɩɜŰŬɘ Ůɡɟɏɤɠ ůŰŬ ɞɟŮɘɜɧŰŮɟŬ ůɖɛŮɑŬ 

Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

 

 

ɆɢɐɛŬ 4.8: ȷɟŰŮůɘŬɜɘůɛɧɠ ůŮ ɔŮɩŰɟɖůɖ Űɞɡ ˊɞɟɩŭɞɡɠ ɡŭɟɞűɞɟɏŬ. 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

ȹɘŮɟŮɨɜɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ȰŭŮůůŬ 

 
22 

 

ɆɢɐɛŬ 4.9: (ŬɟɘůŰŮɟɎ) ɡŭɟŮɡŰɘəɐ ɔŮɩŰɟɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ, (ŭŮɝɘɎ) ŮɔəŬŰŬɚŮɘɛɛɏɜɖ 

ŬɟŭŮɡŰɘəɐ ɔŮɩŰɟɖůɖ ɛŮɔɎɚɞɡ ɓɎɗɞɡɠ, Ŭɜɞɟɡɔɛɏɜɖ ůŰɞɜ əŬɟůŰɘəɧ ɡŭɟɞűɞɟɏŬ. 

 

4.3 ɈŭɟɞűɞɟŮɑɠ 

ɆŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬˊŬɜŰɩɜŰŬɘ ɞɘ Ůɝɐɠ Űɨˊɞɘ ɡŭɟɞűɞɟɏɤɜ (Ɇɢ. 4.10): ˊɞɟɩŭŮɘɠ 

ɡŭɟɞűɞɟŮɑɠ ůŰɖɜ ˊŮŭɘɎŭŬ Űɖɠ ūɚŬɛɞɡɟɘɎɠ ŮɜŰɧɠ ɜŮɞɔŮɜɩɜ əŬɘ ŰŮŰŬɟŰɞɔŮɜɩɜ 

ůɢɖɛŬŰɘůɛɩɜ, əŬɟůŰɘəɞɑ ɡŭɟɞűɞɟŮɑɠ Űɧůɞ ŮɜŰɧɠ Űɤɜ ɛŬɟɛɎɟɤɜ ůŰŬ ŬɜŬŰɞɚɘəɎ Űɖɠ 

ɚŮəɎɜɖɠ, ɧůɞ əŬɘ ŮɜŰɧɠ ŬůɓŮůŰɞɚɘɗɘəɩɜ əɟɞəŬɚɞˊŬɔɩɜ əŬɘ ŬůɓŮůŰɞɚɑɗɤɜ Űɖɠ 

ȷɚɛɤˊɑŬɠ ůŰŬ ɜɧŰɘŬ əŬɘ ŭɡŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ əŬɘ Űɏɚɞɠ ɡŭɟɞűɞɟŮɑɠ ŭɘŮɟɟɖɔɛɏɜɤɜ 

ůəɚɖɟɩɜ ˊŮŰɟɤɛɎŰɤɜ ůŰŬ ɜɧŰɘŬ, ɜɞŰɘɞŭɡŰɘəɎ, ɓɞɟŮɘɞŭɡŰɘəɎ əŬɘ ɓɧɟŮɘŬ Űɖɠ ɚŮəɎɜɖɠ ɞɘ 

ɞˊɞɑɞɘ əŬɘ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ŭɘɎűɞɟɞɡɠ ɓɟŬɢɩŭŮɘɠ ůɢɖɛŬŰɘůɛɞɨɠ. 

 

ɄɑɜŬəŬɠ 4.2: ȰəŰŬůɖ ɡŭɟɞűɞɟɏɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ. 

ɇɨˊɞɘ ɡŭɟɞűɞɟɏɤɜ ȰəŰŬůɖ (Km2) ȰəŰŬůɖ (%) 

ȾŬɟůŰɘəɞɑ 27,36 35 

ɄɞɟɩŭŮɘɠ 14,34 18 

ȹɘŮɟɟɖɔɛɏɜɤɜ 

ˊŮŰɟɤɛɎŰɤɜ 

36,38 47 

 78,08 100 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

ȹɘŮɟŮɨɜɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ȰŭŮůůŬ 

 
23 

 

ɆɢɐɛŬ 4.10: əŬŰŬɜɞɛɐ ɡŭɟɞűɧɟɤɜ ůɡůŰɖɛɎŰɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

 

¶ ɄɞɟɩŭŮɘɠ ɡŭɟɞűɞɟŮɑɠ: ŮɛűŬɜɑɕɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ɁŮɞɔŮɜɩɜ əŬɘ ɇŮŰŬɟŰɞɔŮɜɩɜ 

ůɢɖɛŬŰɘůɛɩɜ ůŰɖɜ əɞɘɚɎŭŬ Űɖɠ ūɚŬɛɞɡɟɘɎɠ. ɇɞ ɡŭɟɞűɧɟɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑŰŬɘ 

Ŭˊɧ ŮˊɎɚɚɖɚŬ ɡŭɟɞűɧɟŬ ůŰɟɩɛŬŰŬ ˊɞɡ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ Ŭˊɧ Ŭɟɔɑɚɞɡɠ 

əŬɘ ɛɎɟɔŮɠ. ȸɟɑůəɞɜŰŬɘ ůɢŮŭɧɜ ŬˊɞəɚŮɘůŰɘəɎ ɡˊɧ ˊɑŮůɖ, ɛɏůŬ ůŮ ůɢɖɛŬŰɘůɛɞɨɠ 

əɟɞəŬɚɩɜ, ɚŬŰɡˊɩɜ, ŬɛɛɞɢɎɚɘəɤɜ əŬɘ Űɧűűɤɜ. ɇɞ ˊɎɢɞɠ Űɞɡɠ ŭŮɜ ŮɑɜŬɘ ůŰŬɗŮɟɧ 

əŬɘ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 5 əŬɘ 35 ɛɏŰɟɤɜ. ȷˊɞŰŮɚɞɨɜ Űɖɜ əɨɟɘŬ ˊɖɔɐ əɎɚɡɣɖɠ Űɤɜ 

ŬɟŭŮɡŰɘəɩɜ əŬɘ ɡŭɟŮɡŰɘəɩɜ ŬɜŬɔəɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ Ůɜɩ əŬŰɎ Űɖɜ ɡɔɟɐ ˊŮɟɑɞŭɞ 

ˊŬɟɞɡůɘɎɕɞɡɜ əŬɘ ŬɟŰŮůɘŬɜɘůɛɧ. ȼ ŰɟɞűɞŭɞůɑŬ Űɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ 

əŬŰŮɑůŭɡůɖɠ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ, ŭɘɐɗɖůɖɠ Ŭˊɧ ŰŬ ɟɏɛŬŰŬ əŬɗɩɠ əŬɘ Ŭˊɧ 

ˊɚŮɡɟɘəɐ ŰɟɞűɞŭɞůɑŬ Ŭˊɧ Űɞɡɠ ŭɘŮɟɟɖɔɛɏɜɞɡɠ ɡŭɟɞűɞɟŮɑɠ. 
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¶ ȾŬɟůŰɘəɞɑ ɡŭɟɞűɞɟŮɑɠ: ŮɜŰɞˊɑɕɞɜŰŬɘ ŭɡŰɘəɎ Űɖɠ ɚŮəɎɜɖɠ ŮɜŰɧɠ ɇɟɘŬŭɘəɩɜ ï 

ȽɞɡɟŬůɘəɩɜ ŬůɓŮůŰɞɚɑɗɤɜ, ɛŮ ɛɏɟɞɠ Űɞɡɠ ɜŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ŰŬ ɇŮŰŬɟŰɞɔŮɜɐ əŬɘ 

ɁŮɞɔŮɜɐ ɘɕɐɛŬŰŬ Űɖɠ ˊŮŭɘɎŭŬɠ, Ůɜɩ ɜɧŰɘŬ əŬɘ ŬɜŬŰɞɚɘəɎ Űɖɠ ɚŮəɎɜɖɠ ŮɜŰɞˊɑɕɞɜŰŬɘ 

ůŮ ŬůɓŮůŰɞɚɘɗɘəɎ əɟɞəŬɚɞˊŬɔɐ əŬɘ ŬůɓŮůŰɞɚɑɗɞɡɠ Űɖɠ ɕɩɜɖɠ Űɖɠ ȷɚɛɤˊɑŬɠ. Ƀɘ 

ůɢɖɛŬŰɘůɛɞɑ ŬɡŰɞɑ ɏɢɞɡɜ ɡˊɞůŰŮɑ ɏɜŰɞɜɞ ŰŮəŰɞɜɘůɛɧ əŬɘ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚɞ 

ɓŬɗɛɧ əŬɟůŰɘəɞˊɞɑɖůɖɠ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɡˊɧɔŮɘɞɡɠ ŰŬɛɘŮɡŰɐɟŮɠ, ɛɘəɟɞɨɠ əŬɘ 

ɛŮɔɎɚɞɡɠ Ŭɔɤɔɞɨɠ, ŭɞɚɑɜŮɠ əŬɘ ɞɡɓɎɚŮɠ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɎ ŬɜŬɜŮɩůɘɛŬ ŬˊɞɗɏɛŬŰŬ 

ɜŮɟɞɨ. ɆŰɞ ŭɡŰɘəɧ ůɨůŰɖɛŬ ɖ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ əɡɛŬɑɜŮŰŬɘ ůŰŬ 90 ɛɏŰɟŬ 

Ůɜɩ ŮəűɞɟŰɑɕŮɘ ŮəŰɧɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ. ɇɞ ˊɎɢɞɠ Űɖɠ ɕɩɜɖɠ 

Űɞɡ əŬɟůŰ ŭɘŬɛɞɟűɩɜŮŰŬɘ ůŰŬ 200 ɛɏŰɟŬ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɡɣɖɚɐɠ 

ˊŮɟŬŰɧŰɖŰŬɠ, Ůɜɩ Űɞ ˊɎɢɞɠ Űɖɠ əɞɟŮůɛɏɜɖɠ ɕɩɜɖɠ ŮɑɜŬɘ ůŰŬ 50 ɛɏŰɟŬ, ɛŮ Űɖɜ 

ůŰɎɗɛɖ ɜŬ ŬɡɝɞɛŮɘɩɜŮŰŬɘ ŮŰɖůɑɤɠ əŬŰɎ ɚɑɔŬ ɛɏŰɟŬ. ɇɞ ɜɧŰɘɞ əŬɘ ŬɜŬŰɞɚɘəɧ 

ůɨůŰɖɛŬ ŬˊɞɗɖəŮɨŮɘ ˊɞɚɨ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ɞɘ ɞˊɞɑŮɠ ɚɧɔɤ Űɖɠ 

ŬɜŬŰɞɚɘəɐɠ əɚɑůɖɠ Űɞɡ ɡˊɞəŮɑɛŮɜɞɡ űɚɨůɢɖ ɟɏɞɡɜ ˊɟɞɠ ŰŬ ŬɜŬŰɞɚɘəɎ əŬɘ 

ŮəűɞɟŰɑɕɞɜŰŬɘ ůŰɘɠ ˊɖɔɏɠ Űɞɡ ȷɔɑɞɡ ɁɘəɞɚɎɞɡ ůŰɖ ɁɎɞɡůůŬ, ŮəŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɛŮɚɏŰɖɠ. ɇɞ ˊɎɢɞɠ Űɖɠ ɕɩɜɖɠ Űɞɡ əŬɟůŰ əɡɛŬɑɜŮŰŬɘ ůŰŬ 300 ɛɏŰɟŬ ɛŮ Űɞɜ 

ɡŭɟɞűɞɟɏŬ ɜŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɡɣɖɚɐɠ ˊŮɟŬŰɧŰɖŰŬɠ, Ůɜɩ Űɞ ˊɎɢɞɠ Űɖɠ 

əɞɟŮůɛɏɜɖɠ ɕɩɜɖɠ ŮɑɜŬɘ ůŰŬ 80 ɛɏŰɟŬ, ɛŮ Űɖɜ ůŰɎɗɛɖ ɜŬ ɛŮŰŬɓɎɚɚŮŰŬɘ ŮŰɖůɑɤɠ 

əŬŰɎ ɚɑɔŬ ɛɏŰɟŬ. ȳɚŬ ŰŬ ůɡůŰɐɛŬŰŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɡɣɖɚɐ ŰɟɤŰɧŰɖŰŬ. 

ɇɟɞűɞŭɞŰɞɨɜŰŬɘ Ŭˊɧ Űɖɜ əŬŰŮɑůŭɡůɖ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ əŬɗɩɠ əŬɘ Ŭˊɧ Űɖ 

ŭɘɐɗɖůɖ Ŭˊɧ ŰŬ ɟɏɛŬŰŬ. 

 

¶ ɈŭɟɞűɞɟŮɑɠ ŭɘŮɟɟɖɔɛɏɜɤɜ ůəɚɖɟɩɜ ˊŮŰɟɤɛɎŰɤɜ: ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰŬ ŭɘɎűɞɟŬ  

ɓɟŬɢɩŭɖ ˊŮŰɟɩɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɤɠ Űɞ ɞűɘɞɚɘɗɘəɧ ůɨɛˊɚŮɔɛŬ, ɞɘ ůɢɘůŰɧɚɘɗɞɘ, 

ɞɘ űɚɨůɢŮɠ, ɔɎɓɓɟɞɘ, ŭɞɚŮɟɑŰŮɠ, ɖűŬɘůŰŮɘɞ-ɘɕɖɛŬŰɞɔŮɜɐ əŬɘ ɖűŬɘůŰŮɘɞəɚŬůŰɘəɎ 

ˊŮŰɟɩɛŬŰŬ. ɆŰŬ ˊŮŰɟɩɛŬŰŬ ŬɡŰɎ ŬˊɞɡůɘɎɕŮɘ Űɞ ˊɟɤŰɞɔŮɜɏɠ ˊɞɟɩŭŮɠ ɤůŰɧůɞ ɚɧɔɤ 

Űɞɡ ɏɜŰɞɜɞɡ ŰŮəŰɞɜɘůɛɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɛűŬɜɑɕɞɡɜ ŭŮɡŰŮɟɞɔŮɜɏɠ ˊɞɟɩŭŮɠ ůŰɖ 

ɛɞɟűɐ ŰŮəŰɞɜɘəɩɜ ŬůɡɜŮɢŮɘɩɜ, ŭɘŬəɚɎůŮɤɜ əŬɘ ŭɘŬɟɟɐɝŮɤɜ. ɆŰɞɡɠ ɞűɘɧɚɘɗɞɡɠ ŰŬ 

ɡŭɟɞűɧɟŬ ůŰɟɩɛŬŰŬ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ŮɑɜŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɤ ɛɘəɟɐɠ 

ɡŭɟɞŭɡɜŬɛɘəɧŰɖŰŬɠ əŬɘ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɖɜ ŮˊŬűɐ ŮɝŬɚɚɞɑɤůɖɠ, Ůɜɩ ɡˊɎɟɢɞɡɜ əŬɘ 

ŮɝŬɘɟɏůŮɘɠ ɛŮ ɟɖɔɛŬŰɞɔŮɜŮɑɠ ˊɖɔɏɠ əŬɘ ɡŭɟɞɔŮɤŰɟɐůŮɘɠ ɜŬ Ŭˊɞŭɑŭɞɡɜ ˊŬɟɞɢɐ Űɖɠ 

ŰɎɝɖɠ Űɤɜ 50 m3/h. Ƀɘ ɡˊɧɚɞɘˊɞɘ ůɢɖɛŬŰɘůɛɞɑ ˊŬɟɞɡůɘɎɕɞɡɜ əŬɘ ŬɡŰɞɑ 
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ŬˊɞəɚŮɘůŰɘəɎ ŭŮɡŰŮɟɞɔŮɜɏɠ ˊɞɟɩŭŮɠ ɚɧɔɤ ŰŮəŰɞɜɘəɐɠ əŬŰŬˊɧɜɖůɖɠ əŬɘ 

ŮɝŬɚɚɞɑɤůɖɠ Űɤɜ ˊɟɩŰɤɜ ɛɏŰɟɤɜ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ŬəɧɛŬ əŬɘ ɧŰŬɜ 

əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ ɡˊŮɟəŮɑɛŮɜɞɡɠ ɢŬɚŬɟɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ əŬɘ ɇŮŰŬɟŰɞɔŮɜɐ əŬɘ 

ɁŮɞɔŮɜɐ ɘɕɐɛŬŰŬ. ɄŬɟɧɚɞ ˊɞɡ ɞɘ ůɡɜɗɐəŮɠ ŭŮɜ ŮɑɜŬɘ Ůɡɜɞɥəɏɠ ɔɘŬ ɡŭɟɞűɞɟɑŬ, 

ɡˊɎɟɢɞɡɜ ɚɘɔɞůŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɞɘ ůɢɖɛŬŰɘůɛɞɑ ŬɡŰɞɑ ůɡɛˊŮɟɘűɏɟɞɜŰŬɘ ɤɠ 

ɡŭɟɞˊŮɟŬŰɞɑ əŬɘ ɛˊɞɟɞɨɜ ɜŬ Ŭˊɞŭɩůɞɡɜ ˊŬɟɞɢɏɠ ɛɏůɤ ɔŮɤŰɟɐůŮɤɜ Űɖɠ ŰɎɝɖɠ Űɤɜ 

100 m3/h. ɇɟɞűɞŭɞŰɞɨɜŰŬɘ ɛɏůɤ Űɖɠ əŬŰŮɑůŭɡůɖɠ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ əŬɘ Űɖɠ 

ŭɘɐɗɖůɖɠ Ŭˊɧ ŰŬ ɟɏɛŬŰŬ ˊɞɡ Űɞɡɠ ŭɘŬˊŮɟɜɞɨɜ. 

 

4.4 Ɉŭɟɞɚɞɔɘəɧ ɘůɞɕɨɔɘɞ 

ũɘŬ Űɖ ɓɏɚŰɘůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡŭɎŰɘɜɤɜ ˊɧɟɤɜ ɛɘŬɠ ɡŭɟɞɚɞɔɘəɐɠ ɚŮəɎɜɖɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɞɠ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ ɘůɞɕɡɔɑɞɡ Űɖɠ. ɇɞ ɡŭɟɞɚɞɔɘəɧ ɘůɞɕɨɔɘɞ 

ŮɑɜŬɘ ŬˊɧɟɟɞɘŬ Űɞɡ ɜɧɛɞɡ Űɖɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ɛɎɕŬɠ. ȹɖɚŬŭɐ, ůŮ ɏɜŬ ŭŮŭɞɛɏɜɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ɞɘ ůɡɜɞɚɘəɏɠ Ůɘůɟɞɏɠ ůŮ ɛɘŬ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ ŮɑɜŬɘ ɑůŮɠ ɛŮ Űɘɠ ůɡɜɞɚɘəɏɠ 

Ůəɟɞɏɠ əŬɘ Űɖ ɛŮŰŬɓɞɚɐ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ. Ƀɘ Ůɘůɟɞɏɠ ɛɘŬɠ ɚŮəɎɜɖɠ ŮɑɜŬɘ: 

i. ɇŬ ŬŰɛɞůűŬɘɟɘəɎ əŬŰŬəɟɖɛɜɑůɛŬŰŬ 

ii.  Ƀɘ ŮˊɘűŬɜŮɘŬəɏɠ əŬɘ ɡˊɧɔŮɘŮɠ Ůɘůɟɞɏɠ 

iii.  ɇɞ ɜŮɟɧ ˊɞɡ ŮɘůɏɟɢŮŰŬɘ ůŰɞ ɡŭɟɞűɧɟɞ ůɨůŰɖɛŬ Ŭˊɧ ɎɚɚŮɠ ŰŮɢɜɖŰɏɠ ˊɖɔɏɠ ˊ.ɢ. 

ŰŮɢɜɖŰɧɠ ŮɛˊɚɞɡŰɘůɛɧɠ 

 

Ƀɘ Ůəɟɞɏɠ ŮɑɜŬɘ: 

i. Ƀɘ ŮˊɘűŬɜŮɘŬəɏɠ əŬɘ ɡˊɧɔŮɘŮɠ Ůəɟɞɏɠ 

ii.  ȼ ŮɝɎŰɛɘůɖ əŬɘ ɖ ŭɘŬˊɜɞɐ 

iii.  ɇɞ ɜŮɟɧ ˊɞɡ ŮɝɎɔŮŰŬɘ ůŮ ɎɚɚŮɠ ɚŮəɎɜŮɠ 

 

Ƀɘ ŬɚɚŬɔɏɠ ůŰŬ ŬˊɞɗɏɛŬŰŬ ŮɑɜŬɘ: 

i. ȼ ŬɚɚŬɔɐ ůŰɖɜ ŬˊɞɗɐəŮɡůɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ 

ii.  ȼ ŬɚɚŬɔɐ ůŰɖɜ ŬˊɞɗɐəŮɡůɖ Űɖɠ ɡɔɟŬůɑŬɠ Űɞɡ ŮŭɎűɞɡɠ 

iii.  ȼ ŮˊɘűŬɜŮɘŬəɐ ŬˊɞɗɐəŮɡůɖ (ŰŬɛɘŮɡŰɐɟŮɠ, əŬɜɎɚɘŬ) 

ɆɡɜɞɣɑɕɞɜŰŬɠ, Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ əɡəɚɞűɞɟɑŬɠ Űɞɡ ɜŮɟɞɨ ůŮ ɛɘŬ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ 

ɛˊɞɟŮɑ ɜŬ ŮəűɟŬůɗŮɑ Ŭˊɧ Űɖ ůɢɏůɖ: 

P = E + R + I 

ȳˊɞɡ:  



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

ȹɘŮɟŮɨɜɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ȰŭŮůůŬ 

 
26 

P = ŰŬ ŬŰɛɞůűŬɘɟɘəɎ əŬŰŬəɟɖɛɜɑůɛŬŰŬ (precipitation) 

Ⱥ = ɖ ˊɟŬɔɛŬŰɘəɐ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ (evapotranspiration) 

R = ɖ ŮˊɘűŬɜŮɘŬəɐ Ŭˊɞɟɟɞɐ (runoff) 

I = ɖ əŬŰŮɑůŭɡůɖ (infiltration). 

 

4.4.1 ȸɟɞɢɧˊŰɤůɖ əŬɘ ŪŮɟɛɞəɟŬůɑŬ  

 

 ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŭɘŬŰɟɘɓɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞɜ 

ˊɚɖůɘɏůŰŮɟɞ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ, ɞ ɞˊɞɑɞɠ əŬɘ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɖɜ ȰŭŮůůŬ. ȷˊɧ ŰŬ 

ůŰɞɘɢŮɑŬ Űɞɡ ůŰŬɗɛɞɨ (ɛŮŰŮɤɟɞɚɞɔɘəɏɠ əŬŰŬɔɟŬűɏɠ 1982-2002) ˊɟɞəɨˊŰŮɘ ˊɤɠ Űɞ 

ɛɏůɞ ŮŰɐůɘɞ ɨɣɞɠ ɓɟɞɢɞˊŰɩůŮɤɜ ŮɑɜŬɘ 869,9 mm, ɖ ɛɏůɖ ɛɖɜɘŬɑŬ ɓɟɞɢɧˊŰɤůɖ 

əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 22,9 mm Űɞɜ ȷɨɔɞɡůŰɞ ɏɤɠ əŬɘ 122,3 mm Űɞ Ɂɞɏɛɓɟɘɞ, ɖ ɛɏůɖ ŮŰɐůɘŬ 

ɗŮɟɛɞəɟŬůɑŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ ůŰɞɡɠ 14,1 oC ɛŮ Űɖ ɛɏůɖ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɑŬ ɜŬ 

əɡɛŬɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ 3,5 oC Űɞɜ ȽŬɜɞɡɎɟɘɞ ɏɤɠ əŬɘ Űɞɡɠ 24,6 oC Űɞɜ ȷɨɔɞɡůŰɞ. 

 

ɄɑɜŬəŬɠ 4.3: ɀɏůɖ ɗŮɟɛɞəɟŬůɑŬ ůŰŬɗɛɞɨ (oC). 

Ƚ ū ɀ ȷ ɀ Ƚ Ƚ ȷ Ɇ Ƀ Ɂ ȹ ɀ.Ƀ. 

3,5 5,3 8,1 13,3 18,1 22,0 24,4 24,6 19,8 14,5 10,2 5,5 14,1 

 

 

ɆɢɐɛŬ 4.11: ɀɏůɖ ŮŰɐůɘŬ ŭɘŬəɨɛŬɜůɖ ɗŮɟɛɞəɟŬůɑŬɠ ůŰŬɗɛɞɨ Ⱥŭɏůůɖɠ. 

 

ɄɑɜŬəŬɠ 4.4: ɀɏůɖ ŮŰɐůɘŬ ɓɟɞɢɧˊŰɤůɖ ůŰŬɗɛɞɨ (mm). 
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ɆɢɐɛŬ 4.12: ɀɏůɖ ŮŰɐůɘŬ ŭɘŬəɨɛŬɜůɖ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ ůŰŬɗɛɞɨ Ⱥŭɏůůɖɠ. 

 

4.4.2 ȺɝŬŰɛɘůɞŭɘŬˊɜɞɐ 

 

ȼ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɛɏɟɞɠ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ ˊɞɡ ɛɏůɤ 

Űɤɜ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ ŮɝɎŰɛɘůɖɠ əŬɘ Űɖɠ ŭɘŬˊɜɞɐɠ Űɤɜ űɡŰɩɜ ŮˊɘůŰɟɏűɞɡɜ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ. ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ  ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɏɗɞŭɞɠ Thornthwaite ï 

Mather (1957) (Ɇɢɏůɖ 4.1), ɖ ɞˊɞɑŬ ɡˊɞɚɞɔɑɕŮɘ Űɖ ŭɡɜɖŰɘəɐ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ůŮ mm 

ɔɘŬ ɏɜŬ ɛɐɜŬ (ŭɘɎɟəŮɘŬɠ 30 ɖɛŮɟɩɜ) ɛŮ ɇ Űɖ ɛɏůɖ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ɑŭɘɞɡ ɛɐɜŬ, 

Ůɜɩ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Ƚ əŬɘ Ŭ ɡˊɞɚɞɔɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ ůɢɏůŮɘɠ (4.2) əŬɘ (4.3) ŬɜŰɑůŰɞɘɢŬ. 

 

ῴ ρȢφz ρπz              (ůɢɏůɖ 4.1) 

 

ȳˊɞɡ: 

Ⱥȹ = ɖ ɛɏůɖ ɛɖɜɘŬɑŬ Űɘɛɐ Űɖɠ ŭɡɜŬɛɘəɐɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ ůŮ mm 

ɇ = ɖ ɛɏůɖ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɑŬ ůŮ ÁC 

Ŭ = ɏɜŬɠ ůɡɜŰŮɚŮůŰɐɠ ˊɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ (4.2) 

 

ὥ πȢτωςσωρχωςzρπ Ὅz χχρzὍ φχυzρπ Ὅz (ůɢɏůɖ 4.2)   

 

ȳˊɞɡ: 

Ƚ = ɞ ŮŰɐůɘɞɠ ɗŮɟɛɘəɧɠ ŭŮɑəŰɖɠ ɞ ɞˊɞɑɞɠ ŭɑɜŮŰŬɘ Ŭˊɧ Űɞ ɎɗɟɞɘůɛŬ Űɤɜ 12 ɛɖɜɘŬɑɤɜ 

ɗŮɟɛɘəɩɜ ŭŮɘəŰɩɜ ɛɏůɤ Űɖɠ ůɢɏůɖ (4.3) 
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Ό  В Ȣ
                    (ůɢɏůɖ 4.3)               

 

ȼ ŭɡɜɖŰɘəɐ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ɜŮɟɧ ˊɞɡ ŮɝŬŰɛɑɕŮŰŬɘ ɐ ŭɘŬˊɜɏŮŰŬɘ 

Ŭˊɧ ŰŬ űɡŰɎ ɧŰŬɜ ɡˊɎɟɢɞɡɜ ɞɘ ɕɖŰɞɨɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ ŬɡŰɞɨ, ɤůŰɧůɞ əŬɗɩɠ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɞɡ ɢɟɧɜɞɡ ɞɘ ˊɞůɧŰɖŰŮɠ ŬɡŰɏɠ ŭŮɜ əŬɚɨˊŰɞɜŰŬɘ əɡɟɑɤɠ əŬŰɎ Űɞɡɠ 

əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ ɚɧɔɤ ŬɜɞɛɓɟɑŬɠ, ɡˊɞɚɞɔɑɕŮŰŬɘ əŬɘ ɖ ˊɟŬɔɛŬŰɘəɐ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ Ⱥ.́ ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞɜ ˊɑɜŬəŬ ɡˊɞɚɞɔɘůɛɞɨ ɞ ɞˊɞɑɞɠ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ˊŬɟɎɟŰɖɛŬ (ɄɑɜŬəŬɠ 9.1) ɖ ɛɏůɖ Űɘɛɐ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ  ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ɡˊɞɚɞɔɑůŰɖəŮ ůŰŬ Ⱥr = 514,9 mm. 

 

4.4.3 ȾŬŰŮɑůŭɡůɖ 

 

ɀŮ ɓɎůɖ Űɞ ɔŮɤɚɞɔɘəɧ ɢɎɟŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ (ɆɢɐɛŬ 3.2), ɡˊɞɚɞɔɑůŰɖəŮ ɞ 

ůɡɜŰŮɚŮůŰɐɠ əŬŰŮɑůŭɡůɖɠ, ŬɜɎɚɞɔŬ Űɞɜ Űɨˊɞ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ůɢɖɛŬŰɘůɛɞɨ. ȼ 

ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ŬůɓŮůŰɞɚɘɗɘəɎ ˊŮŰɟɩɛŬŰŬ 

(27,36 km2), ůɢɖɛŬŰɘůɛɞɨɠ ɛŮ ɛŮɔɎɚɞ ůɡɜŰŮɚŮůŰɐ ˊŮɟŬŰɧŰɖŰŬɠ, ɞ ɞˊɞɑɞɠ 

ɓɘɓɚɘɞɔɟŬűɘəɎ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 30 əŬɘ 60% ɛŮ ɛɏůɞ ɧɟɞ 45% (ȸɞɡŭɞɨɟɖɠ, 2013), 

ɛŮ Űɖ Űɘɛɐ ŬɡŰɞɨ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɞ ɓŬɗɛɧ əŬɟůŰɘəɞˊɞɑɖůɖɠ Űɤɜ ŭɘɎűɞɟɤɜ 

ŬůɓŮůŰɞɚɘɗɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ. ȷəɞɚɞɡɗɞɨɜ ŰŬ ŬɚɚɞɨɓɘŬ əŬɘ ɞɘ ůɨɔɢɟɞɜŮɠ ˊɟɞůɢɩůŮɘɠ 

(17,16 km2) ɛŮ Űɞ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ ɜŬ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 10 əŬɘ 25%, Ůɜɩ ɞ 

ɛɏůɞɠ ɧɟɞɠ ŭɘŬɛɞɟűɩɜŮŰŬɘ ůŰɞ 18%. ɇɟɑŰɞɘ ůŰɖ ůŮɘɟɎ ŮɑɜŬɘ ɞɘ ůɢɖɛŬŰɘůɛɞɑ űɚɨůɢɖ, 

űɡɚɚɘŰɩɜ əŬɘ ɛŬɟɔɩɜ (17,04 km2) ɛŮ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ Ŭˊɧ 3 ɏɤɠ 10% əŬɘ ɛɏůɖ 

Űɘɛɐ 6%. ɇɏŰŬɟŰɞɘ ůŮ ɏəŰŬůɖ ŮɑɜŬɘ ɞɘ ŭɘɎűɞɟɞɘ ɖűŬɘůŰŮɘŬəɞɑ ůɢɖɛŬŰɘůɛɞɑ (8,18 km2), 

ɛŮ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ ɛŮŰŬɝɨ 3 əŬɘ 8 % ɛŮ Űɖ ɛɏůɖ Űɘɛɐ Űɞɡ ɜŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ 

ůŰɞ 6%. ɆɡɜɏɢŮɘŬ ɏɢɞɡɜ ɞɘ ɞűɘɧɚɘɗɞɘ (4,39 km2) ɛŮ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ Ŭˊɧ 4 ɏɤɠ 

8 % əŬɘ ɛɏůɖ Űɘɛɐ Űɞ 6%. Ƀɘ ɔɜŮɡůɘŬəɞɑ əŬɘ ůɢɘůŰɞɚɘɗɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ ɏˊɞɜŰŬɘ (3,96 

km2) ɛŮ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ 3 ɏɤɠ 7% əŬɘ ɛɏůɖ Űɘɛɐ 5%. ȷəɞɚɞɡɗŮɑ ɞ ůɢŮŰɘəɧɠ 

ˊɑɜŬəŬɠ: 
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ɄɑɜŬəŬɠ 4.5: ɢŬɟŬəŰɖɟɘůŰɘəɏɠ Űɘɛɏɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ ŬɜɎ Űɨˊɞ 

ɔŮɤɚɞɔɘəɞɨ ůɢɖɛŬŰɘůɛɞɨ. 

ɆɡɜŰŮɚŮůŰɐɠ 

əŬŰŮɑůŭɡůɖɠ 

% ȰəŰŬůɖ km2 ȰəŰŬůɖ % 

ȷɚɚɞɨɓɘŬ, 

ůɨɔɢɟɞɜŮɠ 

ˊɟɞůɢɩůŮɘɠ 

10 ï 25 (18) 17,16 21,98 

ȷůɓŮůŰɞɚɘɗɘəɎ 

ˊŮŰɟɩɛŬŰŬ 

30 ï 60 (45) 27,36 35,04 

ūɚɨůɢɖɠ - 

ūɡɚɚɑŰŮɠ - ɀɎɟɔŮɠ 

3 ï 10 (6) 17,04 21,82 

Ƀűɘɧɚɘɗɞɘ 4-8 (6) 4,39 5,62 

ȼűŬɘůŰŮɘŬəɎ 

ˊŮŰɟɩɛŬŰŬ 

3-8 (6) 8,18 10,47 

ũɜŮɨůɘɞɘ - 

ɆɢɘůŰɧɚɘɗɞɘ 

3-7 (5) 3,96 5,07 

 

ȺűŬɟɛɧɕɞɜŰŬɠ Űɖ ůɢɏůɖ (4.4) ɛŮ ɓɎůɖ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ əŬŰŮɑůŭɡůɖɠ əɎɗŮ 

Űɨˊɞɡ ɔŮɤɚɞɔɘəɞɨ ůɢɖɛŬŰɘůɛɞɨ əŬɗɩɠ əŬɘ Űɖɜ ɏəŰŬůɐ Űɞɡɠ ˊɟɞɏəɡɣŮ ˊɤɠ ɞ ɛɏůɞɠ 

ůɡɜŰŮɚŮůŰɐɠ əŬŰŮɑůŭɡůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ əɡɛŬɑɜŮŰŬɘ ůŰɞ 22% Űɞɡ ŮŰɐůɘɞɡ 

ɧɔəɞɡ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ:  

 

Ὅ  
ᶻ ᶻ Ễ ᶻ

            (ůɢɏůɖ 4.4) 

 

ȳˊɞɡ:  

Ƚ = ɞ ɛɏůɞɠ ůɡɜŰŮɚŮůŰɐɠ əŬŰŮɑůŭɡůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ 

Ⱥ1, Ⱥ2,é, Ⱥɜ = Űɞ ŮɛɓŬŭɧɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮəɎůŰɞŰŮ ɔŮɤɚɞɔɘəɞɨ                         

ůɢɖɛŬŰɘůɛɞɨ (Ɇɢ. 4.13). 

ɞ  = Űɞ ŮɛɓŬŭɧɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ 
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ɆɢɐɛŬ 4.13: ɉɎɟŰɖɠ əŬŰŬɜɞɛɐɠ ůɡɜŰŮɚŮůŰɐ əŬŰŮɑůŭɡůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. 

 

4.4.4 Ɉˊɞɚɞɔɘůɛɧɠ ɡŭɟɞɚɞɔɘəɞɨ ɘůɞɕɡɔɑɞɡ 

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ ɘůɞɕɡɔɑɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ɓɎůɖ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɞɡ ɛŮŰŮɤɟɞɚɞɔɘəɞɨ ůŰŬɗɛɞɨ Ⱥŭɏůůɖɠ (ɄɑɜŬəŮɠ 4.1 əŬɘ 4.2). Ƀ ɛɏůɞɠ 

ŮŰɐůɘɞɠ ɧɟɞɠ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬɜɏɟɢŮŰŬɘ ůŮ 67,93x106 m3, ɛŮ 

40,21x106 m3 Ůɝô ŬɡŰɩɜ ɜŬ ŬűŬɘɟɞɨɜŰŬɘ ɛɏůɤ Űɖɠ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ. Ƀɘ ɧɔəɞɘ ŬɡŰɞɑ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ 870 mm ɓɟɞɢɧˊŰɤůɖɠ əŬɘ 515 mm ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐɠ ŬɜŰɑůŰɞɘɢŬ. Ƀ 

ůɡɜŰŮɚŮůŰɐɠ əŬŰŮɑůŭɡůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŭɘŬɛɞɟűɩɗɖəŮ ůŮ 22% Űɞɡ ŮŰɐůɘɞɡ 

ɧɔəɞɡ Űɤɜ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ, ɐŰɞɘ 14,91x106 m3 əŬɘ 191 mm ŬɜŰɑůŰɞɘɢŬ. ɇɏɚɞɠ, ɖ 

Ŭˊɞɟɟɞɐ əɡɛŬɑɜŮŰŬɘ ůŰŬ 12,81x106 m3 ɐ 164 mm ŬɜɎ ɏŰɞɠ. 

 

ɄɑɜŬəŬɠ 4.6: ɛɏůɞ ŮŰɐůɘɞ ɡŭɟɞɚɞɔɘəɧ ɘůɞɕɨɔɘɞ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ. 

ɀɞɜɎŭŮɠ 

ɛɏŰɟɖůɖɠ 

P E R I Q = I+R 

mm 870 515 164 191 355 

x106 m3 67,93 40,21 12,81 14,91 27,71 

% 100 59 19 22 41 
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4.5 ɄɘŮɕɞɛŮŰɟɑŬ 

Ƀɘ ˊɘŮɕɞɛŮŰɟɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ˊŬɟɏɢɞɡɜ ˊɞɚɨŰɘɛŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ˊɖɔɐ əŬɘ Űɞɜ Űɟɧˊɞ ŰɟɞűɞŭɞůɑŬɠ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ 

əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ əɑɜɖůɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ. ũɘŬ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊɘŮɕɞɛŮŰɟɘəɩɜ 

ˊŮɟɘɞɢɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐůŮɘɠ ůŰɎɗɛɖɠ  ůŮ 

ŰɟŮɘɠ ˊŮɟɘɧŭɞɡɠ Ŭˊɧ Űɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ. ȼ ˊɟɩŰɖ ɏɔɘɜŮ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ (ȷˊɟɑɚɘɞɠ-ɀɎɘɞɠ) Űɞɡ 2017, ɖ ŭŮɨŰŮɟɖ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ ɝɖɟɐɠ ˊŮɟɘɧŭɞɡ Űɞɡ 2017 (ɆŮˊŰɏɛɓɟɘɞɠ ï ɃəŰɩɓɟɘɞɠ) əŬɘ ɖ ŰɟɑŰɖ əŬɘ ŰŮɚŮɡŰŬɑŬ 

əŬŰɎ Űɖɜ ɡɔɟɐ ˊŮɟɑɞŭɞ Űɞɡ 2018. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ ˊŬɟŬŰɖɟɐɗɖəŮ 

ŬɟŰŮůɘŬɜɘůɛɧɠ ůŮ ɛɘŬ ɔŮɩŰɟɖůɖ (ɀɄ1) ŮɜŰɧɠ Űɖɠ ɚŮəɎɜɖɠ Űɖɠ ūɚŬɛɞɡɟɑŬɠ, Ůɜɩ əŬŰɎ 

Űɖ ɝɖɟɐ ˊŮɟɑɞŭɞ ɖ ɛŮɔŬɚɨŰŮɟɖ ůŰɎɗɛɖ ˊɞɡ ɛŮŰɟɐɗɖəŮ ɐŰŬɜ ůŰŬ 94,1 m (ɀɄ20) ůŰɞɜ 

ɞɟŮɘɜɧ ɧɔəɞ ŬɜŬŰɞɚɘəɎ Űɖɠ ɚŮəɎɜɖɠ. ȼ ŭɘŬəɨɛŬɜůɖ Űɖɠ ůŰɎɗɛɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

əŬŰŬɚŬɛɓɎɜŮɘ ɛŮɔɎɚɞ Ůɨɟɞɠ Űɘɛɩɜ, Űɞ ɞˊɞɑɞ ɞűŮɑɚŮŰŬɘ ůŰɘɠ ɡɣɞɛŮŰɟɘəɏɠ ŭɘŬűɞɟɏɠ Űɤɜ 

ŭɘŬűɧɟɤɜ ɡŭɟɞűɧɟɤɜ ůɡůŰɖɛɎŰɤɜ. ɆŰŬ ůɢɐɛŬŰŬ 4.7, 4.8 əŬɘ 4.9, ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ 

ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɞɡ ˊɘŮɕɞɛŮŰɟɘəɞɨ űɞɟŰɑɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ˊŮɟɘɧŭɤɜ 

ɛɏŰɟɖůɖɠ, ɧˊɤɠ əŬŰŬɔɟɎűɖəŬɜ ɛŮ Űɞ ůŰŬɗɛɐɛŮŰɟɞ Űɞɡ ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ ȷ.Ʉ.Ū. 

ɉŬɛɖɚɧŰŮɟŬ űɞɟŰɑŬ ˊŬɟŬŰɖɟɐɗɖəŬɜ ŮɜŰɧɠ Űɖɠ ɚŮəɎɜɖɠ əŬɗɩɠ əŬɘ ůŰɞ ŭɡŰɘəɧ ɞɟŮɘɜɧ 

ɧɔəɞ Ůɜɩ ŰŬ ɡɣɖɚɧŰŮɟŬ űɞɟŰɑŬ əŬŰŬɔɟɎűɖəŬɜ ůŰɞɜ ŬɜŬŰɞɚɘəɧ ɞɟŮɘɜɧ ɧɔəɞ. ũɘŬ Űɖɜ 

əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɖɠ ˊɘŮɕɞɛŮŰɟɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ɖ ŬɜɎɚɡůɐ Űɖɠ ɗŬ ŭɘŬůˊŬůŰŮɑ ůŮ 

ŰɛɐɛŬŰŬ.  
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ɄɑɜŬəŬɠ 4.7: ɓɎɗɖ ůŰɎɗɛŮɤɜ ɔŮɤŰɟɐůŮɤɜ əŬɘ ˊɘŮɕɞɛŮŰɟɘəɩɜ űɞɟŰɑɞɡ ˊŮɟɘɞɢɐɠ 

ɏɟŮɡɜŬɠ. 

 

4.5.1 ɄŮŭɘɎŭŬ Űɖɠ ūɚŬɛɞɡɟɘɎɠ 

 

Ƀɘ ůŰɎɗɛŮɠ ůŰɖ ɚŮəɎɜɖ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 0 m ůŰɞ ŬɜŬŰɞɚɘəɧ Űɖɠ ŰɛɐɛŬ, ɏɤɠ əŬɘ 

49,6 m ůŰɞ ɓɧɟŮɘɞ Űɖɠ ŰɛɐɛŬ (Ɇɢ. 4.14). ȷˊɧ Űɞɡɠ ˊɘŮɕɞɛŮŰɟɘəɞɨɠ ɢɎɟŰŮɠ ˊɞɡ 

ůɡɜŰɎɢɗɖəŬɜ ˊɟɞəɨˊŰŮɘ ˊɤɠ ɖ ɟɞɐ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ɏɢŮɘ ŭɘŮɨɗɡɜůɖ ȹ ï ȷ əŬɘ 

ŰɟɞűɞŭɞŰŮɑ Űɞ ɀɏɔŬ ɅɏɛŬ ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ əɨɟɘŬ ŭɑɞŭɞ ŮəűɧɟŰɘůɖɠ Űɖɠ ɚŮəɎɜɖɠ. 

ɆŰɎɗɛɖ (m)ūɞɟŰɑɞ (m)ɆŰɎɗɛɖ (m)ūɞɟŰɑɞ (m)ɆŰɎɗɛɖ (m)ūɞɟŰɑɞ (m)

ɀɄ1 164 0 164 2.2 161.8 0 164

ɀɄ2 173 - - - - -

ɀɄ3 183 - - - - -

ɀɄ4 188 8.25 179.75 12.5 175.5 7.7 180.3

ɀɄ5 211 28.31 182.69 34.3 176.7 - -

ɀɄ6 197 13.36 183.64 15.13 181.87 - -

ɀɄ7 177 10.51 166.49 14.2 162.8 10.2 166.8

ɀɄ8 187 15.25 171.75 10.3 176.7 14.86 172.14

ɀɄ9 170 5.46 164.54 8.36 161.64 4.93 165.07

ɀɄ10 401 - - - - -

ɀɄ11 373 - - - - -

ɀɄ12 476 - - - - -

ɀɄ13 224 - - - - -

ɀɄ14 221 38.63 182.37 44.35 176.65 36.7 184.3

ɀɄ15 211 26.61 184.39 30.2 180.8 - -

ɀɄ16 196 24.35 171.65 29.9 166.1 - -

ɀɄ17 262 - - - - -

ɀɄ18 120 - 8.82 111.18 8.9 111.1

ɀɄ19 182 - - - - -

ɀɄ20 184 91.36 92.64 94.1 89.9 85.2 98.8

ɀɄ21 177 - - - - -

ɀɄ22 192 49.28 142.72 49.62 142.38 47.8 144.2

ɀɄ24 453 - - - - -

ɀɄ25 394 - - - -

ɀɄ26 389 - - - - -

ɀɄ27 293 - - - - -

ɀɄ28 347 22.43 324.57 40.77 306.23 31.1 315.9

ɀɄ29 308 - - - - -

ɀɄ30 245 27.13 217.87 31 214 - -

ɀɄ31 265 - - - - -

ɀɄ32 238 5.93 232.07 - - - -

ɀɄ33 233 - - - - 0

ɀɄ34 251 - - - - -

ɀɄ35 500 11.26 488.74 17.01 482.99 6.65 493.35

ɀɄ36 591 18.23 572.77 17.8 573.2 14 577

ɀɄ37 562 - - - - -

ɀɎɘɞɠ 2017ɆŮˊŰɏɛɓɟɘɞɠ 2017ɀɎɘɞɠ 2018
ɃɜɞɛŬůɑŬɈɣɧɛŮŰɟɞ (m)
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ȷˊɧ Űɖ ůɨɔəɟɘůɖ Űɤɜ ɢŬɟŰɩɜ ˊɘŮɕɞɛŮŰɟɑŬɠ ŭŮɜ ˊɟɞəɨˊŰŮɘ əŬɛɑŬ ɛŮŰŬɓɞɚɐ ůŰɖ ɟɞɐ Űɞɡ 

ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ŮɑŰŮ ůŮ ŮɜŬɚɚŬɔɏɠ ˊŮɟɘɧŭɤɜ, ŮɑŰŮ ůŮ ŮɜŬɚɚŬɔɏɠ ŮŰɩɜ, ˊŬɟɎ Űɖ ɛŮɔɎɚɖ 

ɛŮŰŬɓɞɚɐ Űɖɠ ůŰɎɗɛɖɠ Ŭˊɧ Űɖɜ ɡɔɟɐ ůŰɖɜ ɝɖɟɐ ˊŮɟɑɞŭɞ ˊɞɡ űŰɎɜŮɘ ɏɤɠ əŬɘ ŰŬ 19 m, 

Ůɜɩ əŬŰɎ Űɖɜ ŮɜŬɚɚŬɔɐ Űɤɜ ŮŰɩɜ ɖ ůŰɎɗɛɖ ɛŮŰŬɓɎɚɚŮŰŬɘ ˊŮɟɑˊɞɡ əŬŰɎ 1 m. ɀŮ ɓɎůɖ 

ŰŬ ˊŬɟŬˊɎɜɤ ɔɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ ˊɤɠ ˊŬɟô ɧɚɖ Űɖ ɟŬɔŭŬɑŬ Ŭɨɝɖůɖ ůŰɖɜ əŬŰŬɜɎɚɤůɖ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɤɜ ɡŭɟŮɡŰɘəɩɜ, ŬɟŭŮɡŰɘəɩɜ 

əŬɘ əŰɖɜɞŰɟɞűɘəɩɜ ŬɜŬɔəɩɜ, ŰŬ ɡŭŬŰɘəɎ ŬˊɞɗɏɛŬŰŬ ŬɜŬˊɚɖɟɩɜɞɜŰŬɘ ŮˊŬɟəɩɠ əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ.  

4.5.2 ɃɟŮɘɜɧ ŰɛɐɛŬ 

 

Ƀɘ ůŰɎɗɛŮɠ ůŰɞ ɞɟŮɘɜɧ ŰɛɐɛŬ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 6 m ůŰɞ ŭɡŰɘəɧ ŰɛɐɛŬ ɏɤɠ əŬɘ 94 

m ůŰɞ ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ. ȷɡŰɐ ɖ ŭɘŬűɞɟɎ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɡɠ ɔŮɤɚɞɔɘəɞɨɠ 

ůɢɖɛŬŰɘůɛɞɨɠ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɓɟɑůəɞɜŰŬɘ ŬɜɞɟɡɔɛɏɜŮɠ ɞɘ ɔŮɤŰɟɐůŮɘɠ, əŬɗɩɠ ɧůŮɠ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŭɘŮɟɟɖɔɛɏɜŬ ˊŮŰɟɩɛŬŰŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɡɣɖɚɐ ůŰɎɗɛɖ ɏɤɠ əŬɘ 

20 m ůŮ ŬɜŰɑɗŮůɖ ɛŮ ŬɡŰɏɠ ˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ əŬɟůŰɘəɎ ˊŮŰɟɩɛŬŰŬ əŬɘ ɏɢɞɡɜ ůŰɎɗɛɖ 

85 m. ɄŬɟɧɚɞ ˊɞɡ əɟɑɜŮŰŬɘ ŭɧəɘɛɖ ɖ Ɏˊɞɣɖ ˊɤɠ ɞɘ əŬɟůŰɘəɞɑ ɡŭɟɞűɞɟŮɑɠ 

ŰɟɞűɞŭɞŰɞɨɜ ˊɚŮɡɟɘəɎ Űɞɡɠ ˊɞɟɩŭŮɘɠ ůɢɖɛŬŰɘůɛɞɨɠ, ŭŮ ɛˊɞɟŮɑ ɜŬ ŮɘˊɤɗŮɑ Űɞ ɑŭɘɞ əŬɘ 

ɔɘŬ Űɞɡɠ ɡŭɟɞűɞɟŮɑɠ ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ, əŬɗɩɠ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ 

əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŮɟɔŬůɘɩɜ ˊŮŭɑɞɡ ŬɡŰɐɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ əɟɑɜɞɜŰŬɘ ɤɠ ŬɜŮˊŬɟəɐ. 

ɆɡɜŮˊɩɠ, əɟɑɜŮŰŬɘ ůəɧˊɘɛɖ ɖ ˊŮɟŬɘŰɏɟɤ ɛŮɚɏŰɖ Űɤɜ ɡŭɟɞűɧɟɤɜ ůɡůŰɖɛɎŰɤɜ ˊɏɟɘɝ 

Űɖɠ ɚŮəɎɜɖɠ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ɞɨŰɤɠ ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɖ ŮɝŬɔɤɔɐ ŬůűŬɚɩɜ 

ůɡɛˊŮɟŬůɛɎŰɤɜ ɔɘŬ Űɖ ɡŭɟɞɔŮɤɚɞɔɘəɐ ůɢɏůɖ Űɤɜ ˊɞɟɤŭɩɜ ɡŭɟɞűɞɟɏɤɜ əŬɘ Űɤɜ 

ɡŭɟɞűɞɟɏɤɜ ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ. 

ɇɞ ɞɟŮɘɜɧ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ɚɧɔɤ Űɞɡ ŬɜŬɔɚɨűɞɡ Űɞɡ, ŭŮɜ ˊɟɞůűɏɟŮŰŬɘ ɔɘŬ 

ŬɔɟɞŰɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ˊɞɚɨ ɛɘəɟɧ ˊɞůɞůŰɧ Űɞɡ ɜŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ 

əŬɚɚɘŮɟɔɐůɘɛŮɠ ŮəŰɎůŮɘɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɞɘ ˊɘɏůŮɘɠ ˊɞɡ ŭɏɢɞɜŰŬɘ ŰŬ ɡŭŬŰɘəɎ ŬˊɞɗɏɛŬŰŬ 

Űɖɠ ˊŮɟɘɞɢɐɠ Ŭˊɧ ɡŭɟŮɡŰɘəɏɠ, ŬɟŭŮɡŰɘəɏɠ əŬɘ əŰɖɜɞŰɟɞűɘəɏɠ ŬɜɎɔəŮɠ ŮɑɜŬɘ ˊɟŬəŰɘəɎ 

ɛɖŭŬɛɘɜɏɠ. ɄŬɟô ɧɚŬ ŬɡŰɎ, ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮŰŬɓɞɚɐ ůŰɘɠ ůŰɎɗɛŮɠ Űɞɡ ŰɛɐɛŬŰɞɠ əŬŰɎ 

Űɖɜ ŮɜŬɚɚŬɔɐ Űɤɜ ˊŮɟɘɧŭɤɜ, ́ ɞɡ űŰɎɜŮɘ ɏɤɠ əŬɘ ŰŬ 18 m ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ 

əŬɚɚɘɏɟɔŮɘŮɠ əŬɘ 3 m ůŮ ˊŮɟɘɞɢɏɠ ɢɤɟɑɠ əŬɚɚɘɏɟɔŮɘŮɠ. ȷɜŰɘɗɏŰɤɠ, əŬŰɎ Űɖ ɛɏŰɟɖůɖ Űɤɜ 

ɔŮɤŰɟɐůŮɤɜ Űɖɜ ɡɔɟɐ ˊŮɟɑɞŭɞ Űɞɡ 2018 ˊŬɟŬŰɖɟɐɗɖəŮ Ŭɨɝɖůɖ Űɖɠ ůŰɎɗɛɖɠ ɏɤɠ əŬɘ 

əŬŰɎ 6 m ůŮ ůɢɏůɖ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ Űɞɡ 2017. ɆɡɜŮˊɩɠ əŬɘ ůŮ ŬɡŰɧ Űɞ ŰɛɐɛŬ Űɖɠ 
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ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŰŬ ɡŭŬŰɘəɎ ŬˊɞɗɏɛŬŰŬ ŬɜŬˊɚɖɟɩɜɞɜŰŬɘ ˊɚɐɟɤɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ. 

 

 

ɆɢɐɛŬ 4.14: ɄɘŮɕɞɛŮŰɟɘəɧɠ ɢɎɟŰɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ 2017. 
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ɆɢɐɛŬ 4.15: ɄɘŮɕɞɛŮŰɟɘəɧɠ ɢɎɟŰɖɠ ɝɖɟɐɠ ˊŮɟɘɧŭɞɡ 2017. 

 

 

ɆɢɐɛŬ 4.16: ɄɘŮɕɞɛŮŰɟɘəɧɠ ɢɎɟŰɖɠ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ 2018. 
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4.6 ɆɡɛˊŮɟɎůɛŬŰŬ 

ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ɡŭɟɞɔŮɤɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ 

ůɡɜɞɣɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ:  

 

ü ɆŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬˊŬɜŰɩɜŰŬɘ Űɟɘɩɜ Ůɘŭɩɜ ɡŭɟɞűɞɟŮɑɠ: əŬɟůŰɘəɞɑ, 

ˊɞɟɩŭŮɘɠ əŬɘ ɡŭɟɞűɞɟŮɑɠ ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ. 

ü ȾɨɟɘŬ ˊɖɔɐ ɨŭɟŮɡůɖɠ əŬɘ ɎɟŭŮɡůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŬˊɞŰŮɚŮɑ ɞ ˊɞɟɩŭɖɠ 

ɡŭɟɞűɞɟɏŬɠ ůŰɞ əɏɜŰɟɞ Űɖɠ ɚŮəɎɜɖɠ, ɛŮ Űɞɜ ɡŭɟɞűɞɟɏŬ ŭɘŮɟɟɖɔɛɏɜɤɜ 

ˊŮŰɟɤɛɎŰɤɜ ɜŬ əŬɚŮɑŰŬɘ ɜŬ ɡˊɞůŰɖɟɑɝŮɘ Űɘɠ ŬɟŬɘɏɠ əŬɚɚɘŮɟɔɐůɘɛŮɠ ŮəŰɎůŮɘɠ 

ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɘɠ ɔɨɟɤ ɚɞűɩŭŮɘɠ ˊŮɟɘɞɢɏɠ. 

ü ɆŰɖɜ ˊŮɟɘɞɢɐ ŮɜŰɞˊɑɕɞɜŰŬɘ ŭɡɞ űɟɎɔɛŬŰŬ ˊɞɡ əŬɚɞɨɜŰŬɘ ɜŬ əŬɚɨɣɞɡɜ Űɖɜ 

ŬɜɎɔəɖ ɔɘŬ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ əŬŰɎ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ. 

ü ȼ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0 ɏɤɠ əŬɘ 91 m ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, Ůɜɩ Űɞ ˊɘŮɕɞɛŮŰɟɘəɧ űɞɟŰɑɞ Ŭˊɧ +90 ɏɤɠ əŬɘ +577 m 

Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ. 

ü ȼ əɨɟɘŬ ŭɘŮɨɗɡɜůɖ Űɞɡ ɜŮɟɞɨ ŮɑɜŬɘ ȹɡŰɘəɎ ï ȷɜŬŰɞɚɘəɎ, ɛŮ ŰŬ ɡˊɧɔŮɘŬ ɨŭŬŰŬ 

ɜŬ ůɡɔəɚɑɜɞɡɜ ˊɟɞɠ Űɞ əɨɟɘɞ ɟɏɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ (ɀɏɔŬ ɅɏɛŬ). 

ü Ƀɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɛŮŰŬɓɞɚɏɠ ůŰɖ ůŰɎɗɛɖ Űɞɡ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ ɛŮŰŬɝɨ ɝɖɟɐɠ 

əŬɘ ɡɔɟɐɠ ˊŮɟɘɧŭɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɤɜ ɡŭɟɞűɞɟɏɤɜ Űɤɜ 

ŭɘŮɟɟɖɔɛɏɜɤɜ ˊŮŰɟɤɛɎŰɤɜ. 
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5 ũŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ 

ȿɧɔɤ Űɖɠ ɟŬɔŭŬɑŬɠ Ŭɨɝɖůɖɠ Űɖɠ ɢɟɐůɖɠ ɜŮɟɞɨ ɔɘŬ ŭɘɎűɞɟŮɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ (ɓɘɞɛɖɢŬɜɑŬ, əŰɖɜɞŰɟɞűɑŬ, ɎɟŭŮɡůɖ, ɨŭɟŮɡůɖ) ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɘŬ 

ůŰŬŭɘŬəɐ ɛŮɑɤůɖ ůŰŬ ˊɞɘɞŰɘəɎ əŬɘ ˊɞůɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɡŭɟɞűɧɟɤɜ 

ůɡůŰɖɛɎŰɤɜ ŬɜɎ Űɞɜ əɧůɛɞ (Wada et al., 2010). ȼ ɏɟŮɡɜŬ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ Ůɑŭɞɡɠ ɡŭɟɞűɞɟɏɤɜ ɛŮŰŬɝɨ Űɞɡɠ ŬˊɞŰŮɚŮɑ ɏɜŬ əŬɑɟɘɞ ɓɐɛŬ ˊɟɞɠ Űɖ 

ɞɟɗɞɚɞɔɘəɐ ŮəɛŮŰɎɚɚŮɡůɐ Űɞɡɠ, ɞɨŰɤɠ ɩůŰŮ ɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡɠ ůŮ ɓɎɗɞɠ ɢɟɧɜɞɡ ɜŬ 

əŬŰŬůŰŮɑ ɓɘɩůɘɛɖ. ȰɜŬ ˊɞɚɨŰɘɛɞ ŮɟɔŬɚŮɑɞ ůŮ ŬɡŰɐɜ Űɖɜ ɏɟŮɡɜŬ ŬˊɞŰŮɚɞɨɜ ɞɘ 

ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ. 

Ƀɘ ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ 

ɡŭɟɞɔŮɤɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůɡɟɏɤɠ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ ɔɘŬ Űɖɜ 

ŮɨɟŮůɖ ɡŭɟɞűɞɟɏɤɜ, Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ əŬɘ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ Űɞɡɠ 

ˊŬɟŬɛɏŰɟɤɜ, əŬɗɩɠ əŬɘ Űɤɜ ŬˊɞɗŮɛɎŰɤɜ Űɞɡɠ (Kosinksi et al., 1981; Overmeeren et 

al., 1989; Mbonu et al., 1991; Sandberg et al., 1993; Yaramanci et al., 2002; 

Lashkaripour et al., 2003; Colangelo et al., 2006; Sinha et al., 2009; Batayneh et al., 

2009; Alabi et al., 2010; Ibuot et al., 2013;). ɀɏůɤ Űɤɜ ŭɘŬűɧɟɤɜ ɛŮɗɧŭɤɜ ɔŮɤűɡůɘəɩɜ 

ŭɘŬůəɞˊɐůŮɤɜ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ŮɟŮɡɜɖɗŮɑ ɖ ŰɟɤŰɧŰɖŰŬ Űɤɜ ɡŭɟɞűɧɟɤɜ ůɡůŰɖɛɎŰɤɜ 

(Casas et al., 2007), ˊɘɗŬɜɐ ɗŬɚɎůůɘŬ ŭɘŮɑůŭɡůɖ əŬɗɩɠ əŬɘ ɖ ɡűŬɚɛɨɟɘɜůɖ Űɞɡɠ (Naijb 

et al., 2017).  

Ʉɘɞ ŮɝŮɘŭɘəŮɡɛɏɜŬ, ɞɘ ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ůŮ 

ˊŮɟɘɞɢɏɠ ɛŮ ŭɘŮɟɟɖɔɛɏɜŬ ˊŮŰɟɩɛŬŰŬ ɔɘŬ ɜŬ ŮəŰɘɛɖɗŮɑ ɖ ɔŮɤɛŮŰɟɑŬ Űɤɜ ɟɤɔɛɩůŮɤɜ əŬɘ 

əŬŰô ŮˊɏəŰŬůɖ ɜŬ əŬɗɞɟɘůŰŮɑ ɖ ˊɘɗŬɜɐ ɡŭɟɞűɞɟɑŬ (Olorunfemi et al., 1993), ůŮ 

ˊɞɟɩŭŮɘɠ ɡŭɟɞűɞɟŮɑɠ ɔɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ ɡŭɟŬɡɚɘəɩɜ Űɞɡɠ ˊŬɟŬɛɏŰɟɤɜ (Kelly 1977) 

Ůɜɩ ŬˊɞŰŮɚɞɨɜ əŬɘ ůɖɛŬɜŰɘəɧ ŮɟɔŬɚŮɑɞ ɔɘŬ ɛŮɚɏŰŮɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ˊɟɞůŰŬůɑŬɠ 

ɟɡˊŬůɛɏɜɤɜ ɡŭɟɞűɞɟɏɤɜ (Mazac et al., 1987). ɇɏɚɞɠ, ɞɘ ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ 

ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ůŮ əŬɟůŰɘəɞɨɠ ɡŭɟɞűɞɟŮɑɠ ɔɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɞɡ əŬɟůŰ 

(El-Qady et al., 2005, Mitrofan et al., 2008, Abu ï Shariah., 2009). 

ɆŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɞɘ ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ ŮűŬɟɛɧůŰɖəŬɜ ɛɏůɤ Űɖɠ 

ɛŮɗɧŭɞɡ Űɤɜ ɖɚŮəŰɟɘəɩɜ ŰɞɛɞɔɟŬűɘɩɜ, ůŰɞɜ ˊɞɟɩŭɖ ɡŭɟɞűɞɟɏŬ Űɖɠ ɚŮəɎɜɖɠ Űɖɠ 

ūɚŬɛɞɡɟɘɎɠ, ɔɘŬ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɡŭɟɞűɧɟɤɜ ůŰɟɤɛɎŰɤɜ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ŮɨɟŮůɖ 

ɡŭɟɞűɧɟɤɜ ɟɖɔɛɎŰɤɜ. 
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5.1 ŪŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ 

Ƀɘ ɔŮɤűɡůɘəɏɠ ŭɘŬůəɞˊɐůŮɘɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ŭɘɎűɞɟŮɠ ɛŮɗɧŭɞɡɠ ɞɘ ɞˊɞɑŮɠ 

ŮűŬɟɛɧɕɞɜŰŬɘ əŬŰɎ ˊŮɟɑůŰŬůɖ əŬɘ ɤɠ ůŰɧɢɞ ɏɢɞɡɜ Űɖɜ ɛŮɚɏŰɖ Űɞɡ ŮůɤŰŮɟɘəɞɨ Űɖɠ ɔɖɠ 

ɓɎůŮɘ Űɖɠ əŬŰŬɜɞɛɐɠ Űɤɜ űɡůɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɖɠ. ɀɑŬ Ŭˊɧ ŬɡŰɏɠ ŮɑɜŬɘ ɖ əŬŰɖɔɞɟɑŬ 

Űɤɜ ɔŮɤɖɚŮəŰɟɘəɩɜ ɛŮɗɧŭɤɜ ɛŮ Űɘɠ ɞˊɞɑŮɠ ɖ ɡˊŮŭɎűɘŬ ɏɟŮɡɜŬ ɓŬůɑɕŮŰŬɘ ůŰɞɜ 

əŬɗɞɟɘůɛɧ Űɤɜ ɖɚŮəŰɟɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ. ȼ ˊɘɞ ůɡɜɖɗɘůɛɏɜɖ 

ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ɛŮŰɟɘɏŰŬɘ ŮɑɜŬɘ ɖ ɖɚŮəŰɟɘəɐ ŰɎůɖ, ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɛˊɞɟŮɑ ɜŬ 

əŬɗɞɟɘůŰŮɑ ɖ əŬŰŬɜɞɛɐ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ůŰɞ ɡˊɏŭŬűɞɠ, ɞɨŰɤɠ ɩůŰŮ 

ɜŬ ŮɝŬɢɗŮɑ ɛɏůɤ Űɖɠ ŬɜɎɚɡůɖɠ Űɤɜ ɛŮŰɟɐůŮɤɜ ɖ ɔŮɤɖɚŮəŰɟɘəɐ ŭɞɛɐ ɛɘŬɠ ˊŮɟɘɞɢɐɠ. 

ȺɘŭɘəɧŰŮɟŬ, ɖ ɛɏɗɞŭɞɠ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ 

ůŰɖɜ ɡŭɟɞɔŮɤɚɞɔɘəɐ ɏɟŮɡɜŬ əŬɗɩɠ ŬˊɞŰŮɚŮɑ ˊɞɚɨŰɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ 

ůŰɟɤɛŬŰɞɔɟŬűɘəɐɠ ŭɞɛɐɠ ůŮ ɘɕɖɛŬŰɞɔŮɜŮɑɠ ɚŮəɎɜŮɠ Ůɜɩ ɧŰŬɜ ŮűŬɟɛɧɕŮŰŬɘ ɛŮ 

ŭɘůŭɘɎůŰŬŰŮɠ ŭɘŬŰɎɝŮɘɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŭɩůŮɘ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ Űɖɜ 

ɢŬɟŰɞɔɟɎűɖůɖ ɟɖɔɛɎŰɤɜ əŬɘ ɔŮɜɘəɧŰŮɟŬ ɜŬ ůɡɛɓɎɚŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůŰɞɜ ŮɜŰɞˊɘůɛɧ 

ɡˊɧɔŮɘŬɠ ɡŭɟɞűɞɟɑŬɠ. ȼ ɛɏŰɟɖůɖ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ˊŬɟɞɨůŬ 

ɏɟŮɡɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŰɞɛɞɔɟŬűɑŬɠ.  

ȼ ɖɚŮəŰɟɘəɐ ŰɞɛɞɔɟŬűɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŭɘɎŰŬɝɖ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ 

ɖɚŮəŰɟɞŭɑɤɜ ŰŬ ɞˊɞɑŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ ɛɘŬ ŮɡɗŮɑŬ ŬɜɎ ˊɟɞəŬɗɞɟɘůɛɏɜŬ ŭɘŬůŰɐɛŬŰŬ 

ɛŮŰŬɝɨ Űɞɡɠ. ɇɞ ɓɎɗɞɠ əŬɘ ɖ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ ŮɑɜŬɘ ɎɟɟɖəŰŬ 

ůɡɜŭŮŭŮɛɏɜŬ ɛŮ Űɞ ɛɐəɞɠ Űɖɠ əŬɘ Űɖɜ ŬˊɧůŰŬůɖ ˊɞɡ ɏɢɞɡɜ ŰŬ ɖɚŮəŰɟɧŭɘŬ ɛŮŰŬɝɨ Űɞɡɠ. 

ɇŬ ɖɚŮəŰɟɧŭɘŬ ɚŮɘŰɞɡɟɔɞɨɜ ŮɑŰŮ ɤɠ ɖɚŮəŰɟɧŭɘŬ ɟŮɨɛŬŰɞɠ ŮɑŰŮ ɤɠ ɖɚŮəŰɟɧŭɘŬ 

ŭɡɜŬɛɘəɞɨ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ŭɘɎŰŬɝɐɠ Űɞɡɠ əŬɘ ŭŮ ɛŮŰŬəɘɜɞɨɜŰŬɘ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɤɜ ɛŮŰɟɐůŮɤɜ. ȺɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮűŬɟɛɞɔɐ ˊɞɚɚŬˊɚɩɜ ŭɘŬŰɎɝŮɤɜ ɢɤɟɑɠ ɜŬ 

ɛŮŰŬəɘɜɖɗɞɨɜ ŰŬ ɖɚŮəŰɟɧŭɘŬ, ɔŮɔɞɜɧɠ ˊɞɡ ŬˊɞŰŮɚŮɑ ɛŮɔɎɚɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ɛŮɗɧŭɞɡ. Ƀɘ ŭɘŬŰɎɝŮɘɠ ɖɚŮəŰɟɞŭɑɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ɔɘŬ Űɖɜ 

əŬŰŬɔɟŬűɐ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ŭɘˊɧɚɞɡ 

ï ŭɘˊɧɚɞɡ (dipole ï dipole) əŬɘ ɖ ŭɘɎŰŬɝɖ ˊɞɚɚŬˊɚɐɠ ɓŬɗɛɑŭŬɠ (multigradient).  

 ɀɘŬ Ɏɚɚɖ ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ɛŮŰɟɘɏŰŬɘ ɛɏůɤ Űɤɜ ɔŮɤűɡůɘəɩɜ ŭɘŬůəɞˊɐůŮɤɜ 

ŮɑɜŬɘ ŬɡŰɐ Űɖɠ űɞɟŰɘůŰɘəɧŰɖŰŬɠ Űɖɠ ũɖɠ, ɖ ɞˊɞɑŬ ɛŮŰɟɘɏŰŬɘ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ 

ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ əŬɘ ŮůŰɘɎɕŮɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ Űɞɡ ɡˊŮŭɎűɞɡɠ ɜŬ ůɡůůɤɟŮɨŮɘ 

ɖɚŮəŰɟɘəɎ űɞɟŰɑŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘɎŭɞůɖɠ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ůŮ ŬɡŰɧ. 

ɄŬɟɧɛɞɘŬ ɛŮ Űɖ ɛɏɗɞŭɞ Ůɘŭɘəɞɨ ŭɡɜŬɛɘəɞɨ, ɏŰůɘ əŬɘ ůŰɖɜ ŮˊŬɔɧɛŮɜɖ ˊɧɚɤůɖ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ŭɘɎŰŬɝɖ ɖɚŮəŰɟɞŭɑɤɜ ůŮ ŮɡɗŮɑŬ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɡˊŬɑɗɟɘɤɜ 
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ɛŮŰɟɐůŮɤɜ. ɀŮŰɎ Űɞ ˊɏɟŬɠ Űɤɜ ɛŮŰɟɐůŮɤɜ, ŰŬ ŭŮŭɞɛɏɜŬ ŮɟɛɖɜŮɨɞɜŰŬɘ ɛɏůɤ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ Űɖɠ ŬɜŰɘůŰɟɞűɐɠ, ɖ ɞˊɞɑŬ ŮɝɎɔŮɘ Űɖɜ Ůɘŭɘəɐ ŬɜŰɑůŰŬůɖ Ŭˊɧ Űɖ űŬɘɜɧɛŮɜɖ 

ˊɞɡ əŬŰɏɔɟŬɣŬɜ ɞɘ ŭɘɎűɞɟŮɠ ŭɘŬŰɎɝŮɘɠ ɖɚŮəŰɟɞŭɑɤɜ. Ɇəɞˊɧɠ Űɖɠ ŬɜŰɘůŰɟɞűɐɠ ŮɑɜŬɘ ɜŬ 

ɓɟŮɗŮɑ ɏɜŬ ɛɞɜŰɏɚɞ ŬɜŰɑůŰŬůɖɠ ˊɞɡ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ˊɟŬɔɛŬŰɘəɧ, ɛŮ Űɞ ɛɘəɟɧŰŮɟɞ 

ŭɡɜŬŰɧ ůűɎɚɛŬ (ūɑəɞɠ 2010).  

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Űɧůɞ ɖ ɛɏɗɞŭɞɠ Űɖɠ Ůɘŭɘəɐɠ 

ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ, ɧůɞ əŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ,  ɛɏůɤ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ŭɘůŭɘɎůŰŬŰɤɜ ɖɚŮəŰɟɘəɩɜ ŰɞɛɞɔɟŬűɘɩɜ, ɞɘ ɞˊɞɑŮɠ əŬɘ ɞŭɐɔɖůŬɜ ůŰɖɜ 

ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ɔɘŬ: 

i. ɇɖ ɚɘɗɞɚɞɔɑŬ Űɖɠ əɞɟŮůɛɏɜɖɠ əŬɘ Űɖɠ ŬəɧɟŮůŰɖɠ ɕɩɜɖɠ 

ii.  ɇɡɢɧɜ ɕɩɜŮɠ ŭɘɎɟɟɖɝɖɠ əŬɘ ɟɖɔɛɎŰɤɜ  

iii.  ɇɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɡŭɟɞűɧɟɤɜ ůŰɟɤɛɎŰɤɜ 

ũɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɧɟɔŬɜɞ SyscalPro Űɖɠ ŮŰŬɘɟɑŬɠ 

Iris Instruments Űɞɡ ŰɞɛɏŬ ũŮɤűɡůɘəɐɠ Űɞɡ ŰɛɐɛŬŰɞɠ ɔŮɤɚɞɔɑŬɠ Űɞɡ ȷ.Ʉ.Ū., Ůɜɩ ɖ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ ɖɚŮəŰɟɘəɩɜ ŰɞɛɞɔɟŬűɘɩɜ ɏɔɘɜŮ ɛɏůɤ Űɤɜ 

ˊɟɞɔɟŬɛɛɎŰɤɜ Prosys II  əŬɘ DC_2DPRO. 

5.2 ũŮɤɖɚŮəŰɟɘəɐ ŭɘŬůəɧˊɖůɖ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ 

ɀŮ Űɖɜ ŮűŬɟɛɞɔɐ ɖɚŮəŰɟɘəɩɜ ɛŮɗɧŭɤɜ ŮˊɘŭɘɩəŮŰŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɖɠ əŬŰŬɜɞɛɐɠ 

Űɤɜ ɖɚŮəŰɟɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ ɡˊŮŭɎűɞɡɠ. Ƀɘ ɛɏɗɞŭɞɘ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ Ŭɜɐəɞɡɜ 

ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɞɡ ŰŮɢɜɖŰɎ ˊŬɟŬɔɧɛŮɜɞɡ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ, Űɞ ɞˊɞɑɞ 

ŭɘŬɓɘɓɎɕŮŰŬɘ ůŰɞ ɏŭŬűɞɠ ŭɘŬ ɛɏůɞɡ Ůɜɧɠ ɕŮɨɔɞɡɠ ɖɚŮəŰɟɞŭɑɤɜ (ɆɢɐɛŬ 5.1). ɆŮ ɏɜŬ 

ŭŮɨŰŮɟɞ ɕŮɨɔɞɠ ɖɚŮəŰɟɞŭɑɤɜ ɛŮŰɟɎŰŬɘ ɖ ˊŰɩůɖ ŰɎůɖɠ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ. ȼ ɤɛɘəɐ 

ŬɜŰɑůŰŬůɖ ˊɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ ůŬɜ Űɞ ˊɖɚɑəɞ Űɤɜ ŭɨɞ ŬɡŰɩɜ ɛŮɔŮɗɩɜ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ űŬɘɜɧɛŮɜɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ɖ ɞˊɞɑŬ ɛŮ Űɖ ůŮɘɟɎ 

Űɖɠ ɛŬɠ ŮˊɘŰɟɏˊŮɘ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ. ɆŰɖɜ ˊŬɟɞɨůŬ 

ɏɟŮɡɜŬ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ɞɘ ŭɘŬŰɎɝŮɘɠ ŰɞɛɞɔɟŬűɑŬɠ ˊɞɡ ɛŬɠ ŮˊɘŰɟɏˊɞɡɜ Űɖ ɛŮɚɏŰɖ Űɖɠ 

əŬŰŬɜɞɛɐɠ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ůŮ ŭɨɞ ŭɘŬůŰɎůŮɘɠ (ɞɟɘɕɧɜŰɘŬ əŬɘ 

əŬŰŬəɧɟɡűɖ). 

ɇŬɡŰɧɢɟɞɜŬ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ əŬɘ ɛŮŰɟɐůŮɘɠ ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ ůŰɘɠ ɞˊɞɑŮɠ 

əŬŰŬɔɟɎűŮŰŬɘ ɞ ɢɟɧɜɞɠ ŬˊɞűɧɟŰɘůɖɠ Űɞɡ ɡˊŮŭɎűɞɡɠ ɧŰŬɜ ɡˊɎɟɢɞɡɜ ŬɟɔɘɚɘəɎ ɐ 

ɛŮŰŬɚɚɘəɎ ɞɟɡəŰɎ ˊɞɡ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ űɞɟŰɘůŰɞɨɜ ůŰɖɜ űɎůɖ Űɖɠ ɛɏŰɟɖůɖɠ Űɖɠ 

Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ əŬŰɎ Űɖɜ ɞˊɞɑŬ ˊɟɞəŬɚŮɑŰŬɘ ŭɘŬűɞɟɎ ŭɡɜŬɛɘəɞɨ ůŮ ŭɨɞ 

ɖɚŮəŰɟɧŭɘŬ. ȼ ɛɏŰɟɖůɖ Űɖɠ ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɘɎəɟɘůɖ Ŭɔɩɔɘɛɤɜ 
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ůɤɛɎŰɤɜ ůŮ ˊɘɗŬɜɎ ɡŭɟɞűɧɟŬ (ɛɖŭŮɜɘəɐ űɞɟŰɘůŰɘəɧŰɖŰŬ) ɐ ŬɟɔɘɚɘəɎ/ɛŮŰŬɚɚɞűɞɟɑŬ 

(ɛŮŰɟɐůɘɛɖ űɞɟŰɘůŰɘəɧŰɖŰŬ). 

Ƀ ɧɟɞɠ ɖɚŮəŰɟɘəɐ ŰɞɛɞɔɟŬűɑŬ (ȼɇ) ˊŮɟɘɔɟɎűŮɘ ɔŮɜɘəɎ ɏɜŬɜ Űɨˊɞ ɛŮŰɟɐůŮɤɜ Űɖɠ 

űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ Űɞɡ ɡˊŮŭɎűɞɡɠ. ɀˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɤɠ 

ůɡɜŭɡŬůɛɧɠ ŭɨɞ ñˊŬɟŬŭɞůɘŬəɩɜò ŰŮɢɜɘəɩɜ ɛɏŰɟɖůɖɠ: Űɖɠ ɧŭŮɡůɖɠ əŬɘ Űɖɠ 

ɓɡɗɞůəɧˊɖůɖɠ. ȺɘŭɘəɧŰŮɟŬ, ɖ ɖɚŮəŰɟɘəɐ ŰɞɛɞɔɟŬűɑŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɔɟŬűŮɑ ɤɠ ɛɑŬ 

ůŮɘɟɎ Ŭˊɧ ůɡɜŮɢɧɛŮɜŮɠ ɖɚŮəŰɟɘəɏɠ ɓɡɗɞůəɞˊɐůŮɘɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ɔɟŬɛɛɐɠ ɏɟŮɡɜŬɠ ɐ 

ɤɠ ɛɑŬ ůŮɘɟɎ Ŭˊɧ ɞŭŮɨůŮɘɠ ˊɎɜɤ Ŭˊɧ Űɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ɛŮ ŭɘŬŭɞɢɘəɎ ŬɡɝŬɜɧɛŮɜŮɠ 

ŬˊɞůŰɎůŮɘɠ ɖɚŮəŰɟɞŭɑɤɜ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ɚɐɣɖ ˊɚɖɟɞűɞɟɑŬɠ 

Űɧůɞ ɔɘŬ Űɖɜ əŬŰŬəɧɟɡűɖ ɧůɞ əŬɘ ɔɘŬ Űɖɜ ɞɟɘɕɧɜŰɘŬ ɛŮŰŬɓɞɚɐ Űɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ 

ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ ɏŰůɘ ɚŬɛɓɎɜŮŰŬɘ ɛɑŬ ˊɚɖɟɏůŰŮɟɖ ñŮɘəɧɜŬò Űɞɡ 

ɡˊŮŭɎűɞɡɠ. 

 

ɆɢɐɛŬ 5.1 ȼ ɓŬůɘəɐ ŭɘɎŰŬɝɖ ɔŮɤɖɚŮəŰɟɘəɩɜ ɛŮŰɟɐůŮɤɜ. 

 

Ʉɟɧŭɟɞɛɞɠ Űɖɠ ȼɇ ŮɑɜŬɘ ɖ ɛɏɗɞŭɞɠ Űɖɠ ñɣŮɡŭɞŰɞɛɐɠò ˊɞɡ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ŮəŰŮŰŬɛɏɜŬ ůŰɖɜ ɢŬɟŰɞɔɟɎűɖůɖ ɛŮŰŬɚɚŮɡɛɎŰɤɜ ŬɚɚɎ əŬɘ ůŮ ŭɘɎűɞɟŮɠ ɎɚɚŮɠ 

ŮűŬɟɛɞɔɏɠ (ˊ.ɢ. ɡŭɟɞɔŮɤɚɞɔɘəɏɠ). ɆŰɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ñɣŮɡŭɞŰɞɛɐɠò ɛˊɞɟɞɨɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŭɘɎűɞɟŮɠ ŭɘŬŰɎɝŮɘɠ ɖɚŮəŰɟɞŭɑɤɜ (ŭɑˊɞɚɞɡ-ŭɑˊɞɚɞɡ, Wenner, ˊɧɚɞɡ-

ŭɑˊɞɚɞɡ). ȼ ȼɇ ɧɛɤɠ ŮɑɜŬɘ ˊɘɞ ɔŮɜɘəŮɡɛɏɜɞɠ ɧɟɞɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ɛŮŰɟɐůŮɘɠ ɛŮ 

ɛɖ ůɡɛɓŬŰɘəɏɠ ŭɘŬŰɎɝŮɘɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɛŮŰɟɐůŮɘɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɛŮ ɖɚŮəŰɟɧŭɘŬ 

ůŮ ɔŮɤŰɟɐůŮɘɠ. 

ȰɜŬ Ŭˊɧ ŰŬ əɨɟɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ȼɇ ŮɑɜŬɘ ɧŰɘ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ ɎɚɚŮɠ 

ŰŮɢɜɘəɏɠ ɚŬɛɓɎɜŮŰŬɘ ɏɜŬɠ ŬɟəŮŰɎ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ɛŮŰɟɐůŮɤɜ (ɎɟŬ əŬɘ ɢɟɐůɘɛɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ). ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŬɡɝɎɜŮŰŬɘ ɖ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ əŬɘ ŬɜɎɚɡůɖ Űɖɠ 

ɔŮɤɖɚŮəŰɟɘəɐɠ ɛŮɗɧŭɞɡ. ɄŬɟɎɚɚɖɚŬ ɧɛɤɠ, ɚɧɔɤ Űɞɡ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ Űɞɡɠ, ɞɘ 

ɛŮŰɟɐůŮɘɠ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ɚɖűɗɞɨɜ ɛŮ ɢŮɘɟɞəɑɜɖŰɖ ŬɚɚŬɔɐ Űɤɜ ɖɚŮəŰɟɞŭɑɤɜ əŬɘ ɔɘȭ 
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ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡůŰɐɛŬŰŬ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ ˊɞɚɡˊɚŮəŰɩɜ. ɄɞɚɚɎ ŰɏŰɞɘŬ 

ŮɛˊɞɟɘəɎ ůɡůŰɐɛŬŰŬ (ŰɞɡɚɎɢɘůŰɞɜ ɏɝɘ) ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ əŬɘ əɡəɚɞűɞɟɞɨɜ ůŰɖɜ 

ŬɔɞɟɎ Ŭˊɧ Űɞ 1990 əŬɘ ɛŮŰɎ, ɔŮɔɞɜɧɠ ŮɜŭŮɘəŰɘəɧ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɖɠ ȼɇ. ȸɏɓŬɘŬ ˊɟɏˊŮɘ 

ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ɢɟɐůɖ ŬɡŰɩɜ Űɤɜ ɞɟɔɎɜɤɜ ŬɡɝɎɜŮɘ ŬɜŬˊɧűŮɡəŰŬ Űɞ əɧůŰɞɠ ŮűŬɟɛɞɔɐɠ 

Űɖɠ ɛŮɗɧŭɞɡ. 

5.2.1 ȺɟɛɖɜŮɑŬ ɛŮ ɣŮɡŭɞŰɞɛɐ 

ȼ ŮɟɛɖɜŮɑŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ůŮ ˊɟɩŰɞ ůŰɎŭɘɞ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɣŮɡŭɞŰɞɛɐɠ. 

ȷɡŰɐ ɓŬůɑɕŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɧůɞ ɛŮɔŬɚɩɜŮɘ ɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ ŭɑˊɞɚɤɜ 

ɟŮɨɛŬŰɞɠ əŬɘ ŭɡɜŬɛɘəɞɨ, ɖ Űɘɛɐ Űɖɠ ŭɘŬűɞɟɎɠ ŭɡɜŬɛɘəɞɨ ˊɞɡ ɛŮŰɟɎŰŬɘ ŮˊɖɟŮɎɕŮŰŬɘ 

Ŭˊɧ ɓŬɗɨŰŮɟŬ ůŰɟɩɛŬŰŬ. ȰŰůɘ, ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŭɘɎŰŬɝɖɠ ŭɑˊɞɚɞɡ-ŭɑˊɞɚɞɡ əɎɗŮ 

ɛɏŰɟɖůɖ Űɖɠ űŬɘɜɧɛŮɜɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ŬˊɞŭɑŭŮŰŬɘ, əŬŰɎ ˊɟɞůɏɔɔɘůɖ, 

ůŰɞ ůɖɛŮɑɞ Űɞɛɐɠ Űɤɜ ŭɨɞ ŮɡɗŮɘɩɜ ˊɞɡ ɝŮəɘɜɎɜŮ ɛŮ ɔɤɜɑŬ 45ɞ Ŭˊɧ Űɞ ɛɏůɞ Űɖɠ 

ŬˊɧůŰŬůɖɠ ȷȸ əŬɘ Űɞ ɛɏůɞ Űɖɠ ŬˊɧůŰŬůɖɠ ɀɁ. ȼ ŮɟɛɖɜŮɑŬ ɧɛɤɠ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ 

ɣŮɡŭɞŰɞɛɐɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŭɨůəɞɚɖ əŬɘ ŮˊɘůűŬɚɐɠ ɔɘŬŰɑ ɖ ŮɘəɧɜŬ Űɖɠ əŬŰŬɜɞɛɐɠ Űɖɠ 

űŬɘɜɧɛŮɜɖɠ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ŮɑɜŬɘ ɛɘŬ ˊŬɟŬɛɞɟűɤɛɏɜɖ ŮɘəɧɜŬ Űɖɠ 

ˊɟŬɔɛŬŰɘəɐɠ əŬŰŬɜɞɛɐɠ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. 

 

ɆɢɐɛŬ 5.2. ɆɢɖɛŬŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ Űɟɧˊɞɡ ɡɚɞˊɞɑɖůɖɠ Űɤɜ ŭɘŬŭɞɢɘəɩɜ 

ɛŮŰɟɐůŮɤɜ ɛŮ Űɖ ɛɏɗɞŭɞ ŭɘˊɧɚɞɡ ï ŭɘˊɧɚɞɡ. ȾɎɗŮ ŭɘŬŭɞɢɘəɐ ɛɏŰɟɖůɖ ŬɜŰɘůŰɞɘɢŮɑ 

ůŮ ůɡɔəŮəɟɘɛɏɜɖ ɗɏůɖ ůŰɞ ɡˊɏŭŬűɞɠ əŬɘ ˊŬɟɎɔŮŰŬɘ ɖ ɣŮɡŭɞŰɞɛɐ 

(əŬŰɎ Barker R.D., 1992) 
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5.2.2 ȺɟɛɖɜŮɑŬ ɛŮ ŬɜŰɘůŰɟɞűɐ 

ũɘŬ ŬɡŰɧɜ Űɞɜ ɚɧɔɞ ɜɏŮɠ ŰŮɢɜɘəɏɠ ŮɟɛɖɜŮɑŬɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ ɏɢɞɡɜ ˊɟɞŰŬɗŮɑ. Ƀɘ 

ŰŮɢɜɘəɏɠ ŬɡŰɏɠ Ůˊɘŭɘɩəɞɡɜ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ ŬɜŰɑůŰɟɞűɞɡ ɔŮɤɖɚŮəŰɟɘəɞɨ ˊɟɞɓɚɐɛŬŰɞɠ 

ŮɑŰŮ ɛŮ ɢɟɐůɖ ˊɟɞůŮɔɔɘůŰɘəɩɜ ɛŮɗɧŭɤɜ, ˊ.ɢ. ɛɏɗɞŭɞɠ Zhody-Barker, (Barker 1992), 

ɛɏɗɞŭɞɠ ɞˊɘůɗɞˊɟɞɓɞɚɐɠ (Tsourlos et al. 1993), ŮɑŰŮ ɛŮ Űɖ ɢɟɐůɖ ɡˊŬɟɢɧɜŰɤɜ ɛɖ 

ɔɟŬɛɛɘəɩɜ ŰŮɢɜɘəɩɜ ŬɜŰɘůŰɟɞűɐɠ (ˊ.ɢ. Tripp et al. 1992) ˊɞɡ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ ůŰɞ 

ˊɟɧɓɚɖɛŬ Űɖɠ ȼɇ (Shima 1990, Tsourlos et al. 1995). 

ȼ ˊɚɏɞɜ ŭɖɛɞűɘɚɐɠ ŰŮɢɜɘəɐ ɔɘŬ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ŮɘəɧɜŬɠ Űɖɠ 

ɔŮɤɖɚŮəŰɟɘəɐɠ ŬɜŰɑůŰŬůɖɠ Űɞɡ ɡˊŮŭɎűɞɡɠ ŮɑɜŬɘ ŬɡŰɐ Űɖɠ ŬɜŰɘůŰɟɞűɐɠ. Ɇəɞˊɧɠ Űɖɠ 

ŬɜŰɘůŰɟɞűɐɠ ŮɑɜŬɘ ɜŬ ɓɟŮɗŮɑ ɏɜŬ ɛɞɜŰɏɚɞ ŬɜŰɑůŰŬůɖɠ ˊɞɡ ɜŬ ŭɑɜŮɘ ɛŮŰɟɐůŮɘɠ ˊɞɡ ŮɑɜŬɘ 

ɧůɞ Űɞ ŭɡɜŬŰɧ ˊɘɞ əɞɜŰɎ ůŰɘɠ ˊɟŬɔɛŬŰɘəɏɠ. ɄɟɞɦˊɧɗŮůɖ ɖ ɨˊŬɟɝɖ ɛŮɗɧŭɞɡ Ůˊɑɚɡůɖɠ 

Űɞɡ Ůɡɗɏɞɠ ˊɟɞɓɚɐɛŬŰɞɠ, ŭɖɚŬŭɐ, ɜŬ ɓɟŮɗɞɨɜ ɞɘ ɛŮŰɟɐůŮɘɠ ŭɞɗŮɑůɖɠ Űɖɠ əŬŰŬɜɞɛɐɠ 

Űɖɠ ŬɜŰɑůŰŬůɖɠ. ȼ ɛɏɗɞŭɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ůŰɖɜ ˊŬɟɞɨůŬ 

ɛŮɚɏŰɖ, ŮɑɜŬɘ ɏɜŬɠ Ŭɚɔɧɟɘɗɛɞɠ ˊŮˊŮɟŬůɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ ɞ ɞˊɞɑɞɠ ɚɨɜŮɘ Űɘɠ ŭɘŬűɞɟɘəɏɠ 

ŮɝɘůɩůŮɘɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɡɜ Űɖ ɟɞɐ Űɞɡ ɖɚŮəŰɟɘəɞɨ ɟŮɨɛŬŰɞɠ ůŮ ŬɜɞɛɞɘɞɔŮɜɐ ɔɖ.  ȼ 

ŬɜŰɘůŰɟɞűɐ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ŭŮ ŭɡɞ (ŭɘůŭɘɎůŰŬŰɖ) ɐ ŰɟŮɘɠ (ŰɟɘůŭɘɎůŰŬŰɖ) ŭɘŬůŰɎůŮɘɠ. 

ɆŰɖɜ ɔŮɤɖɚŮəŰɟɘəɐ ɛɏɗɞŭɞ ɚɧɔɤ Űɖɠ ɛɖ-ɔɟŬɛɛɘəɐɠ űɨůɖɠ Űɞɡ ŬɜŰɘůŰɟɧűɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ, ɞɘ Ŭɚɔɧɟɘɗɛɞɘ ŬɜŰɘůŰɟɞűɐɠ ŮɑɜŬɘ ɛɘŬ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŮˊŬɜŬɚɖˊŰɘəɐ 

ŭɘŬŭɘəŬůɑŬ (ɆɢɐɛŬ 5.3). ȷɟɢɘəɎ, ɖ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŭɘŬəɟɘŰɞˊɞɘŮɑŰŬɘ ůŮ ɏɜŬ 

ŭɑəŰɡɞ Ŭˊɧ ˊŬɟŬɛɏŰɟɞɡɠ ůŰɘɠ ɞˊɞɑŮɠ əŬɘ ŬˊɞŭɑŭŮŰŬɘ ɛɘŬ Ŭɟɢɘəɐ Űɘɛɐ Ůɘŭɘəɐɠ ɖɚŮəŰɟɘəɐɠ 

ŬɜŰɑůŰŬůɖɠ.  

ȸɎůŮɘ ŬɡŰɞɨ Űɞɡ ɛɞɜŰɏɚɞɡ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ŰŬ ŬɜŰɑůŰɞɘɢŬ ůɡɜɗŮŰɘəɎ ŭŮŭɞɛɏɜŬ, ŰŬ 

ɞˊɞɑŬ əŬɘ ůɡɔəɟɑɜɞɜŰŬɘ ɛŮ ŰŬ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ. ȿŬɛɓɎɜŮŰŬɘ ɏŰůɘ ɛɘŬ ŮəŰɑɛɖůɖ 

Űɞɡ ɚɎɗɞɡɠ dy=(ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ï ůɡɜɗŮŰɘəɎ ŭŮŭɞɛɏɜŬ). ɆŰɖ ůɡɜɏɢŮɘŬ ɛŮ ɛɘŬ 

ŭɘŬŭɘəŬůɑŬ ŬɜŰɘůŰɟɞűɐɠ ˊɘɜɎəɤɜ ɔɑɜŮŰŬɘ ŭɘɧɟɗɤůɖ Űɞɡ Ŭɟɢɘəɞɨ ɛɞɜŰɏɚɞɡ ŬɜŰɑůŰŬůɖɠ 

əŬɘ ɖ ɧɚɖ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ɏɤɠ ɧŰɞɡ Űɞ ɚɎɗɞɠ dy ɛŮŰŬɝɨ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ 

əŬɘ ůɡɜɗŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɚŬɢɘůŰɞˊɞɘɖɗŮɑ. ɇɞ ŰŮɚɘəɧ ɛɞɜŰɏɚɞ ŬɜŰɑůŰŬůɖɠ ɗŮɤɟŮɑŰŬɘ 

ɧŰɘ ˊɟɞůŮɔɔɑɕŮɘ ɘəŬɜɞˊɞɘɖŰɘəɎ Űɖɜ ˊɟŬɔɛŬŰɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ɔŮɤɖɚŮəŰɟɘəɩɜ 

ŬɜŰɘůŰɎůŮɤɜ. 
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ɆɢɐɛŬ 5.3. ɆɢɖɛŬŰɞˊɞɘɖɛɏɜɖ ŭɘŬŭɘəŬůɑŬ ɛɖ ɔɟŬɛɛɘəɐɠ ŬɜŰɘůŰɟɞűɐɠ. (ɛŮŰŬűɟŬůɛɏɜɞ 

Ŭˊɧ Shima, H., 1990). 

 

ȾŬŰɎ Űɖɜ ɚɐɣɖ Űɤɜ ɛŮŰɟɐůŮɤɜ ɖ ŬˊɧůŰŬůɖ, Ŭ, ɛŮŰŬɝɨ Űɞɡ  ŭɑˊɞɚɞɡ  ŭɡɜŬɛɘəɞɨ ɀɁ 

ˊŬɟŬɛɏɜŮɘ ůŰŬɗŮɟɐ əŬɘ ɖ ɑŭɘŬ ɧŭŮɡůɖ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ŬɡɝɎɜɞɜŰŬɠ əɎɗŮ űɞɟɎ Űɖɜ 

ŬˊɧůŰŬůɖ n*Ŭ ɛŮŰŬɝɨ Űɞɡ ɖɚŮəŰɟɞŭɑɞɡ ɟŮɨɛŬŰɞɠ ȷ əŬɘ Űɞɡ ɖɚŮəŰɟɞŭɑɞɡ ŭɡɜŬɛɘəɞɨ ɀ 

(ɞ n ŮɑɜŬɘ ŬəɏɟŬɘɞɠ). ȼ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ nmax*Ŭ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɛɏɔɘůŰɖ ɏɜŰŬůɖ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ɖ ˊɖɔɐ ɛŬɠ əŬɘ Ŭˊɧ Űɖ ɔŮɤɚɞɔɑŬ (ɔŮɤɖɚŮəŰɟɘəɏɠ ŬɜŰɘůŰɎůŮɘɠ) Űɖɠ 

ˊŮɟɘɞɢɐɠ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɞ ŮˊɘɗɡɛɖŰɧ ɓɎɗɞɠ ɏɟŮɡɜŬɠ. 

 

 

ɆɢɐɛŬ 5.4. ȼ ŭɘɎŰŬɝɖ ɛɏŰɟɖůɖɠ ŭɘˊɧɚɞɡ ŭɘˊɧɚɞɡ. 
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5.2.3 Ⱥˊɘɚɞɔɐ ˊŬɟŬɛɏŰɟɤɜ ɛŮŰɟɐůŮɤɜ 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ ɔŮɤɖɚŮəŰɟɘəɩɜ ŰɞɛɞɔɟŬűɘɩɜ əŬɗɞɟɑůŰɖəŮ Ŭˊɧ 

Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ ůŰɧɢɞɡ əŬɘ Ŭˊɧ Űɞ ŮˊɘɗɡɛɖŰɧ ɓɎɗɞɠ ɏɟŮɡɜŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɖ 

ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŰɞɡɚɎɢɘůŰɞɜ Űɤɜ 50 ɛɏŰɟɤɜ ɛŮ ŭŮŭɞɛɏɜɞ ɧŰɘ Űɞ 

ɓɎɗɞɠ ŭɘŬůəɧˊɖůɖɠ ˊɟɏˊŮɘ ɜŬ űŰɎɜŮɘ ŰŬ 200 ɛɏŰɟŬ. ȸɎůŮɘ Űɤɜ ŬˊŬɘŰɐůŮɤɜ ŬɡŰɩɜ ɞɘ 

ˊŬɟɎɛŮŰɟɞɘ ŬˊɞűŬůɑůŰɖəŬɜ ɜŬ ŮɑɜŬɘ: 

Ʉɚɐɗɞɠ ɖɚŮəŰɟɞŭɑɤɜ = 21  

ȷˊɧůŰŬůɖ ɖɚŮəŰɟɞŭɑɤɜ (Ŭ) = 50 ɛɏŰɟŬ 

ȷˊɞůŰɎůŮɘɠ ɖɚŮəŰɟɞŭɑɤɜ ɟŮɨɛŬŰɞɠ ï ŭɑˊɞɚɤɜ ɛɏŰɟɖůɖɠ ŭɡɜŬɛɘəɞɨ ˊɞɘəɑɚɞɡɜ ůŮ 

(n*Ŭ) (2n*Ŭ) əŬɘ (3n*Ŭ) ɛŮ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ Űɞɡ n ɑůɖ ɛŮ 8. 

Ƀɘ ˊŬɟŬˊɎɜɤ ˊŬɟɎɛŮŰɟɞɘ ɏɢɞɡɜ ɗŮɤɟɖŰɘəɧ ŬˊɞŰɏɚŮůɛŬ Űɖɜ əŬŰŬůəŮɡɐ ɛɘŬɠ 

ŰɟŬˊŮɕɞŮɘŭɞɨɠ Űɞɛɐɠ ɔŮɤɖɚŮəŰɟɘəɩɜ ŬɜŰɘůŰɎůŮɤɜ ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ 220 ˊŮɟɑˊɞɡ 

ɛŮŰɟɐůŮɘɠ, ɛŮ ůɡɜɞɚɘəɧ ŮˊɘűŬɜŮɘŬəɧ ɛɐəɞɠ 1000 ɛɏŰɟŬ əŬɘ ɛɏɔɘůŰɞ ɓɎɗɞɠ 

ŭɘŬůəɧˊɖůɖɠ ˊŮɟɑˊɞɡ 200 ɛɏŰɟŬ. 

 

ɆɢɐɛŬ 5.5. ŪŮɤɟɖŰɘəɐ əŬŰŬɜɞɛɐ Űɤɜ ɛŮŰɟɐůŮɤɜ ɓɎůŮɘ Űɞɡ ůɢŮŭɘŬůɛɞɨ ˊɞɡ 

ŮˊɘɚɏɢɗɖəŮ. 

 

5.2.4 ũŮɤɖɚŮəŰɟɘəɏɠ ŰɞɛɞɔɟŬűɑŮɠ 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ŭɘŬŰɟɘɓɐɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 3 

ɖɚŮəŰɟɘəɏɠ ŰɞɛɞɔɟŬűɑŮɠ ůŰɖɜ ɄŮŭɘɎŭŬ Űɖɠ ūɚŬɛɞɡɟɘɎɠ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞ ůɢɐɛŬ 

4.2, ɛŮ əɤŭɘəɏɠ ɞɜɞɛŬůɑŮɠ ERT1, ERT2 əŬɘ ERT3 ŬɜŰɑůŰɞɘɢŬ. Ƀɘ ŰɞɛɞɔɟŬűɑŮɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮ Űɞ ɧɟɔŬɜɞ Syscal Pro Űɖɠ ŮŰŬɘɟɑŬɠ Iris Instruments ˊɞɡ ŬɜɐəŮɘ 

ůŰɞɜ ŰɞɛɏŬ ũŮɤűɡůɘəɐɠ Űɖɠ ũŮɤɚɞɔɘəɐɠ ůɢɞɚɐɠ Űɞɡ ȷɄŪ. ȾɎɗŮ ŰɞɛɞɔɟŬűɑŬ ŮɑɢŮ 

ɛɐəɞɠ 1000m ɛŮ 21 ŬŰůɎɚɘɜŬ ɖɚŮəŰɟɧŭɘŬ ɜŬ ŰɞˊɞɗŮŰɞɨɜŰŬɘ əŬɘ ɜŬ ůɡɜŭɏɞɜŰŬɘ ŬɜɎ 

50m. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 3 ɛŮŰɟɐůŮɘɠ ɛŮ ŭɘɎŰŬɝɖ ŭɘˊɧɚɞɡ ï ŭɘˊɧɚɞɡ (dipole ï dipole), 

3 ɛŮŰɟɐůŮɘɠ ɛŮ ŭɘɎŰŬɝɖ ˊɞɚɚŬˊɚɐɠ ɓŬɗɛɑŭŬɠ (multigradient) Ůɜɩ ˊɎɟɗɖəŮ əŬɘ ɛɘŬ 

ɛɏŰɟɖůɖ ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ (IP) ůŰɖɜ ŰɞɛɞɔɟŬűɑŬ ERT1. ũɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ɛŮŰɟɐůŮɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɚɞɔɘůɛɘəɧ DC2DPRO (Kim, 2009) ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ 
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ŮɝɎɢɗɖəŬɜ ɞɘ ŭɘůŭɘɎůŰŬŰŮɠ ŮɘəɧɜŮɠ. ɇɞ ɛɏůɞ ŰŮŰɟŬɔɤɜɘəɧ ůűɎɚɛŬ Űɤɜ ɛŮŰɟɐůŮɤɜ 

əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 4-7% ůɡɜŮˊɩɠ ɞɘ ɛŮŰɟɐůŮɘɠ əɟɑɜɞɜŰŬɘ ɤɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ ɔɘŬ 

Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

 

ɆɢɐɛŬ 5.6: ɗɏůɖ Űɤɜ ɖɚŮəŰɟɘəɩɜ ŰɞɛɞɔɟŬűɘɩɜ. 

 

ü ɇɞɛɞɔɟŬűɑŬ ERT1 

ȼ ŰɞɛɞɔɟŬűɑŬ ERT1 ́ ɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɖ ɚŮəɎɜɖ Űɖɠ ūɚŬɛɞɡɟɘɎɠ, ŭɡŰɘəɎ Űɞɡ 

ɞɘəɘůɛɞɨ Űɖɠ ɄɚŬŰɎɜɖɠ, ɛŮ ŭɘŮɨɗɡɜůɖ ŭɡŰɘəɎ ï ŬɜŬŰɞɚɘəɎ əŬɘ ɛɐəɞɠ 1000 ɛɏŰɟɤɜ, əŬɘ 

ŬˊɏŭɤůŮ Űɖɜ ɔŮɤɖɚŮəŰɟɘəɐ ŭɞɛɐ ɛɏɢɟɘ Űɞ ɓɎɗɞɠ Űɤɜ 250 ɛɏŰɟɤɜ. ȷˊɧ ŰŬ ŭŮŭɞɛɏɜŬ 

ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ůŰɖɜ ERT1 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŮɘəɧɜŮɠ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŬɜŰɘůŰɟɞűɐ Űɤɜ ŭɘŬŰɎɝŮɤɜ dipole ï dipole, multigradient əŬɗɩɠ 

əŬɘ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Ŭˊɧ Űɘɠ ŭɨɞ ŭɘŬŰɎɝŮɘɠ, Ůɜɩ ŬɜŬɚɨɞɜŰŬɘ ˊŮɟŬɘŰɏɟɤ 

ɖ ɛɑɝɖ Űɤɜ ŭɘŬŰɎɝŮɤɜ dipole ï dipole əŬɘ multigradient əŬɘ ɖ IP ɤɠ ɞɘ ˊɘɞ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ.  

ɆŰɖ ɛɘəŰɐ ŮɘəɧɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŭɡɞ ŭɘŬűɞɟŮŰɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ əɞɜŰɎ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ, ɛŮ Űɞ ɓɎɗɞɠ Űɞɡɠ ɜŬ űŰɎɜŮɘ ŰŬ 50 m. Ƀ ŭɡŰɘəɧɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɨ 

ŬŭɟɞɛŮɟɐ ɡɚɘəɎ, ɧˊɤɠ ŮˊɘűŬɜŮɘŬəɎ əɞɟɐɛŬŰŬ (əɟɞəɎɚŮɠ, ŬɛɛɞɢɎɚɘəɞ), Ůɜɩ ɞ 

ŬɜŬŰɞɚɘəɧɠ ɏɢŮɘ ˊŮɟɘůůɧŰŮɟɖ Ŭɟɔɘɚɘəɐ ůɨůŰŬůɖ. ȰɜŬɠ ˊɟɩŰɞɠ Ŭɔɩɔɘɛɞɠ ůɢɖɛŬŰɘůɛɧɠ 

(25 ï 37 Ohm-m) ɛŮ ˊɎɢɞɠ ˊŮɟɑ ŰŬ 100 m əŬɘ ɓɎɗɞɠ Ŭˊɧ ŰŬ 65 m  ɏɤɠ əŬɘ ŰŬ 150 m, ɞ 

ɞˊɞɑɞɠ ŮɜŰɞˊɑɕŮŰŬɘ ůɢŮŭɧɜ əŬɗô ɧɚɞ Űɞ ɛɐəɞɠ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ ɛŮ ŮɝŬɑɟŮůɖ Űɞ ůɖɛŮɑɞ 

310 ï 450 m Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ ůŰɞ ɞˊɞɑɞ ŮɜŰɞˊɑɕɞɜŰŬɘ ůɡɔəŮɜŰɟɩůŮɘɠ 

ɡɣɖɚɩɜ ŬɜŰɘůŰɎůŮɤɜ (46 ï 66 Ohm-m) ɞɘ ɞˊɞɑŮɠ ɞűŮɑɚɞɜŰŬɘ ůŰɞ ɟɐɔɛŬ ˊɞɡ ŰɏɛɜŮɘ Űɞɜ 

Ŭɔɩɔɘɛɞ ůɢɖɛŬŰɘůɛɧ. Ƀ ůɢɖɛŬŰɘůɛɧɠ ŬɡŰɧɠ ŬˊɞŰŮɚŮɑ ɏɜŬɜ ˊɞɟɩŭɖ ɡŭɟɞűɞɟɏŬ Űɖɠ 

ɚŮəɎɜɖɠ Űɖɠ ūɚŬɛɞɡɟɑŬɠ ɞ ɞˊɞɑɞɠ ŮɜŰɞˊɑɕŮŰŬɘ ŮɜŰɧɠ Űɞűűɘəɩɜ ŮɜůŰɟɩůŮɤɜ. Ƀ 
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ŭŮɨŰŮɟɞɠ Ŭɔɩɔɘɛɞɠ ůɢɖɛŬŰɘůɛɧɠ (20 ï 37 Ohm-m) ŮɜŰɞˊɑɕŮŰŬɘ ůŮ ɓɎɗɞɠ 150 m ɛŮ 

ɎɔɜɤůŰɞ ˊɎɢɞɠ ůŮ ŬˊɧůŰŬůɖ 350 ï 600 ɛɏŰɟɤɜ Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ. 

ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬɜ Ɏɚɚɞɜ ˊɞɟɩŭɖ ɡŭɟɞűɞɟɏŬ ˊɞɡ ŮɜŰɞˊɑɕŮŰŬɘ ɛɏůŬ ůŮ ůɢɖɛŬŰɘůɛɧ 

əɟɞəŬɚɩɜ ɞ ɞˊɞɑɞɠ ɓɟɑůəŮŰŬɘ ůŮ ŮɜŬɚɚŬɔɐ ɛŮ Ŭɟɔɘɚɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ. 

 ɆŰɖɜ ŮɘəɧɜŬ Űɖɠ IP ŮɜŰɞˊɑůŰɖəŮ ůűɎɚɛŬ ůŰɞ ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ 

əŬɘ ŮɘŭɘəɧŰŮɟŬ ɛŮŰɎ ŰŬ 650 m əŬɗɩɠ ɖ ɛɏŰɟɖůɖ ŮˊɖɟŮɎůŰɖəŮ Ŭˊɧ ɡˊɧɔŮɘɞ ɖɚŮəŰɟɘəɧ 

Ŭɔɤɔɧ ˊɞɡ ůɡɜɏŭŮŮ ˊŬɟŬəŮɑɛŮɜɖ ŮɔəŬŰɎůŰŬůɖ űɤŰɞɓɞɚŰŬɥəɤɜ ɛŮ Űɞ ŭɑəŰɡɞ Űɖɠ ȹȺȼ. 

ɆŰɞ ɡˊɧɚɞɘˊɞ ŰɛɐɛŬ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ, ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɖ ɡŭɟɞűɞɟɑŬ ůŰŬ 450 ï 500 

ɛɏŰɟŬ ůŮ Ŭɔɩɔɘɛɞ ůɢɖɛŬŰɘůɛɧ (28 ï 36 Ohmïm) ɞ ɞˊɞɑɞɠ ŮɜŰɞˊɑɕŮŰŬɘ ůŮ ɓɎɗɞɠ 150 

m. ɀɎɚɘůŰŬ, ɖ ɢŬɛɖɚɐ ŬɜŰɑůŰŬůɖ ɡˊɞŭɖɚɩɜŮɘ ˊŬɟɞɡůɑŬ Ŭɟɔɘɚɘəɩɜ ɡɚɘəɩɜ, əɎŰɘ ˊɞɡ 

ŮˊɘɓŮɓŬɘɩɜŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɡŭɟɞűɧɟɞɡ ůŰɟɩɛŬŰɞɠ ŮɜŰɧɠ Űɤɜ əɟɞəŬɚɩɜ ůŮ ŮɜŬɚɚŬɔɏɠ 

ɛŮ Ŭɟɔɑɚɞɡɠ. 

 

 

 

ɆɢɐɛŬ 5.7: ũŮɤɖɚŮəŰɟɘəɐ ŭɞɛɐ Űɖɠ Űɞɛɐɠ ERT1, ɧˊɤɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ 

Űɖɠ ŬɜŰɘůŰɟɞűɐɠ (ȺˊɎɜɤ ŭɘɎŰŬɝɖ ŭɘˊɧɚɞɡ - ŭɘˊɧɚɞɡ, ůŰɖ ɛɏůɖ ŭɘɎŰŬɝɖ ˊɞɚɚŬˊɚɐɠ 

ɓŬɗɛɑŭŬɠ əŬɘ əɎŰɤ ůɡɛˊŮɟŬůɛŬŰɘəɐ ŮɘəɧɜŬ Ŭˊɧ Űɖ ɛɑɝɖ Űɤɜ ŭɡɞ ŭɘŬŰɎɝŮɤɜ). 
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ɆɢɐɛŬ 5.8: ȾŬŰŬɜɞɛɐ űɞɟŰɘůŰɘəɧŰɖŰŬɠ Űɖɠ Űɞɛɐɠ  ERT1 ɧˊɤɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖɜ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬɜŰɘůŰɟɞűɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɛɏŰɟɖůɖɠ Űɖɠ ŮˊŬɔɧɛŮɜɖɠ ˊɧɚɤůɖɠ. 

 

ü ɇɞɛɞɔɟŬűɑŬ ERT2 

ȼ ŰɞɛɞɔɟŬűɑŬ ERT2 ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əɎɗŮŰŬ ůŰɖɜ ERT1 əŬɘ ɛŮ ŭɘŮɨɗɡɜůɖ 

ɜɞŰɘɞŬɜŬŰɞɚɘəɎ ï ɓɞɟŮɘɞŭɡŰɘəɎ əŬɘ ɛɐəɞɠ 1000 ɛɏŰɟɤɜ, űŰɎɜɞɜŰŬɠ ůŮ ɓɎɗɞɠ ŰŬ 250 

ɛɏŰɟŬ. ȷˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ůŰɖɜ ERT2 ́ ŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɞɘ ŮɘəɧɜŮɠ dipole ï dipole əŬɘ multigradient Ůɜɩ ŮɟɛɖɜŮɨŮŰŬɘ ˊŮɟŬɘŰɏɟɤ Űɞ ŬˊɞŰɏɚŮůɛŬ 

ɛɑɝɖɠ Űɞɡɠ ɤɠ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ. ɆŰɖ 

ɛɘəŰɐ ŮɘəɧɜŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɏɜŬɠ ˊɟɩŰɞɠ Ŭɔɩɔɘɛɞɠ ůɢɖɛŬŰɘůɛɧɠ (20 ï 36 Ohm-m) ɞ 

ɞˊɞɑɞɠ ɓɟɑůəŮŰŬɘ ŮˊɘűŬɜŮɘŬəɎ ůŮ ŬˊɧůŰŬůɖ 115 ɛŮ 550 m Ŭˊɧ Űɖɜ ɏɜŬɟɝɖ Űɖɠ 

ŰɞɛɞɔɟŬűɑŬɠ, Ůɜɩ ɏɜŬɠ ŭŮɨŰŮɟɞɠ Ŭɔɩɔɘɛɞɠ ůɢɖɛŬŰɘůɛɧɠ (26 ï 36 Ohm-m) ŮɜŰɞˊɑɕŮŰŬɘ 

ůŮ ɓɎɗɞɠ 160 m ůŮ ŬˊɧůŰŬůɖ 450 ï 650 m Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ ŰɞɛɞɔɟŬűɑŬɠ. Ƀ ˊɟɩŰɞɠ 

ůɢɖɛŬŰɘůɛɧɠ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŮɚŮɨɗŮɟɞ ˊɞɟɩŭɖ ɡŭɟɞűɞɟɏŬ ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ Ŭˊɧ əɟɞəɎɚŮɠ, Ůɜɩ ɞ ŭŮɨŰŮɟɞɠ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɞɜ əŬɟůŰɘəɧ ɡŭɟɞűɞɟɏŬ 

ŮɜŰɧɠ Űɞɡ ŬůɓŮůŰɞɚɑɗɞɡ. 
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ɆɢɐɛŬ 5.9: ũŮɤɖɚŮəŰɟɘəɐ ŭɞɛɐ Űɖɠ Űɞɛɐɠ ERT2, ɧˊɤɠ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ 

Űɖɠ ŬɜŰɘůŰɟɞűɐɠ (ȺˊɎɜɤ ŭɘɎŰŬɝɖ ŭɘˊɧɚɞɡ - ŭɘˊɧɚɞɡ, ůŰɖ ɛɏůɖ ŭɘɎŰŬɝɖ ˊɞɚɚŬˊɚɐɠ 

ɓŬɗɛɑŭŬɠ əŬɘ əɎŰɤ ůɡɛˊŮɟŬůɛŬŰɘəɐ ŮɘəɧɜŬ Ŭˊɧ Űɖ ɛɑɝɖ Űɤɜ ŭɡɞ ŭɘŬŰɎɝŮɤɜ). 

 

ü ɇɞɛɞɔɟŬűɑŬ ERT3 

ȼ ŰɞɛɞɔɟŬűɑŬ ERT3 ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əɎɗŮŰŬ ůŰɖɜ ERT1 əŬɘ ɛŮ ŭɘŮɨɗɡɜůɖ 

ɜɞŰɘɞŬɜŬŰɞɚɘəɎ ï ɓɞɟŮɘɞŭɡŰɘəɎ əŬɘ ɛɐəɞɠ 1000 ɛɏŰɟɤɜ, űŰɎɜɞɜŰŬɠ ůŮ ɓɎɗɞɠ ŰŬ 250 

ɛɏŰɟŬ. ȷˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ɛŮŰɟɐůŮɘɠ ůŰɖɜ ERT3 ́ ŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɞɘ ŮɘəɧɜŮɠ dipole ï dipole əŬɘ multigradient Ůɜɩ ŮɟɛɖɜŮɨŮŰŬɘ ˊŮɟŬɘŰɏɟɤ Űɞ ŬˊɞŰɏɚŮůɛŬ 

ɛɑɝɖɠ Űɞɡɠ ɤɠ ˊɘɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ. ɆŰɖ 

ɛɘəŰɐ ŮɘəɧɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ˊɚɖɗɩɟŬ Ŭɔɩɔɘɛɤɜ ůɢɖɛŬŰɘůɛɩɜ (20 ï 36 Ohm-m) ɞɘ 

ɞˊɞɑɞɘ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ɤɠ Ůɝɐɠ: ɏɜŬɠ ˊɟɩŰɞɠ ŮˊɘűŬɜŮɘŬəɧɠ Ŭɔɩɔɘɛɞɠ ůɢɖɛŬŰɘůɛɧɠ 
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