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ȺɈɉȷɅȽɆɇȽȺɆ 

 

ȷɟɢɘəɎ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɖɜ ə. ɀŬɟɑŬ ɇůŬəɑɟɖ ȾŬɗɖɔɐŰɟɘŬ Űɖɠ Ɇɢɞɚɐɠ ȷɔɟɞɜɧɛɤɜ ɇɞˊɞɔɟɎ-

űɤɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ ɔɘŬ Űɖɜ əŬɗɞŭɐɔɖůɖ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ɛɞɡ.  

Ⱥˊɘˊɚɏɞɜ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ə. ɉŬɟɑɚŬɞ ȻŬɢŬɟɘɎŭɖ ȷɔɟɞɜɧɛɞ əŬɘ ɇɞˊɞɔɟɎűɞ ɀɖɢŬɜɘəɧ, ɞ ɞˊɞɑɞɠ 

ůɡɜɏɓŬɚɚŮ ůŰɖɜ ŭɘŮəˊŮɟŬɑɤůɖ Űɤɜ ŮɟɔŬůɘɩɜ ˊŮŭɑɞɡ. 

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɞɜ ɄŬɜŬɔɘɩŰɖ ɀˊɎəŬ ȷɔɟɞɜɧɛɞ əŬɘ ɇɞˊɞɔɟɎűɞ ɀɖɢŬɜɘəɧ ɔɘŬ Űɖɜ 

ɎɛŮůɖ əŬɘ ɞɡůɘŬůŰɘəɐ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŮ ůŮ Ůɝɞˊɚɘůɛɧ ŬɚɚɎ əŬɘ ůɡɛɓɞɡɚɏɠ ɔɘŬ Űɖɜ ŭɘŮəˊŮɟŬɑɤůɖ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ. 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Ŭəɧɛɖ əŬɘ Űɖɜ əɡɟɑŬ ȿɐŭŬ ɆŰɎɛɞɡ ɔɘŬ Űɖɜ ɡˊɞůŰɐɟɘɝɖ əŬɘ Űɖɜ əŬɗɞŭɐɔɖůɖ ůŮ 

ɗɏɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ Űɖɜ ŬɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ GIS. 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɘŭɘŬɑŰŮɟŬ Űɞɡɠ ůɡɛűɞɘŰɖŰɏɠ ɛɞɡ ȷɗɖɜɎ ȷɜŭɟŮɎŭɖ, ɄŬɜŬɔɘɩŰɖ ȾɚɞɡəɑɜŬ əŬɘ ȷˊɞ-

ůŰɧɚɖ ɇůɞɡɟŬˊɎ ɔɘŬ Űɖɜ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŬɜ ůŮ ŭɘɎűɞɟŬ ůŰɎŭɘŬ əŬɘ ɞɘ ɞˊɞɑɞɘ ɛŮ ɓɞɐɗɖůŬɜ ɜŬ ɞɚɞ-

əɚɖɟɩůɤ Űɖɜ ŭɘˊɚɤɛŬŰɘəɐ ɛɞɡ ŮɟɔŬůɑŬ. 

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘŬ ɛɞɡ əŬɘ Űɞɡɠ űɑɚɞɡɠ ɛɞɡ ɞɘ ɞˊɞɑɞɘ ɡˊɐɟɝŬɜ ˊɎɜŰŬ ɏɜŬ ɛŮɔɎɚɞ 

ůŰɐɟɘɔɛŬ ɔɘŬ ɛɏɜŬ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ůˊɞɡŭɩɜ ɛɞɡ. 

  



5 

 

ɄȺɅȽȿȼɊȼ 

ɇɞɜ ŰŮɚŮɡŰŬɑɞ əŬɘɟɧ, ɖ ůɡɢɜɧŰɖŰŬ əŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɏɢɞɡɜ ɔɑɜŮɘ ɧɚɞ əŬɘ ˊɘɞ ɏɜŰɞɜŮɠ, ɔŮɔɞ-

ɜɧɠ ˊɞɡ əŬɗɘůŰɎ ŬɜŬɔəŬɑŬ Űɖɜ ŮˊŮɑɔɞɡůŬ ˊɟɞůɞɢɐ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ, Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɞɜ ɛŮŰɟɘŬůɛɧ 

ŬɡŰɩɜ Űɤɜ ɔŮɤɚɞɔɘəɩɜ űŬɘɜɞɛɏɜɤɜ. ȼ Ŭɨɝɖůɖ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ˊŮɟɘ-

ɓŬɚɚɞɜŰɘəɏɠ ŬɚɚŬɔɏɠ, ɏɢŮɘ ŬɡɝɐůŮɘ Űɞɜ əɑɜŭɡɜɞ əŬŰɞɚɘůɗɐůŮɤɜ, əŬɗɘůŰɩɜŰŬɠ ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ Űɖ ɢɟɐůɖ Ů-

ɝŮɘŭɘəŮɡɛɏɜɤɜ ɛɏůɤɜ Űɧůɞ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ ɧůɞ əŬɘ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ. 

ȼ ˊɟɧɚɖɣɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ŬˊŬɘŰŮɑ ɛɘŬ ˊɞɚɨˊɚŮɡɟɖ ˊɟɞůɏɔɔɘůɖ, ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ɞɚɞəɚɖɟɤɛɏɜŮɠ 

ɛŮɚɏŰŮɠ əɘɜŭɨɜɞɡ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɤɜ ŮɡɎɚɤŰɤɜ ́ Ůɟɘɞɢɩɜ. Ƀɘ ɛŮɚɏŰŮɠ ŬɡŰɏɠ, ŬˊŬɟŬɑŰɖŰŮɠ 

ɔɘŬ Űɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ɛŮŰɟɘŬůɛɧ, ŬɜŬɚɨɞɡɜ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɞɘ ɔŮɤɚɞɔɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɞɡ ŮŭɎűɞɡɠ, ŰŬ ˊɟɧŰɡˊŬ ɓɟɞɢɞˊŰɩůŮɤɜ əŬɘ ɞɘ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. Ƀ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ˊɘɗŬɜɩɜ 

ŮəɚɡŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ əŬɘ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ŮɡŬɘůɗɖůɑŬɠ ŮɑɜŬɘ ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ ůŰɟŬŰɖɔɘ-

əɩɜ ŬˊɞŰɟɞˊɐɠ ɐ ŮɚŬɢɘůŰɞˊɞɑɖůɖɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ. 

ũɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ əŬŰŬˊɞɚɏɛɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ, ŰŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ˊɞɡ ŮɑɜŬɘ Ůɝɞ-

ˊɚɘůɛɏɜŬ ɛŮ ˊɟɞɖɔɛɏɜŬ ɧɟɔŬɜŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ. ɇŬ ɧɟɔŬɜŬ ŬɡŰɎ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɘůɗɖŰɐɟŮɠ əɑɜɖůɖɠ Űɞɡ 

ŮŭɎűɞɡɠ, ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ əŬɘ ɔŮɤŰŮɢɜɘəɎ ɧɟɔŬɜŬ ɘəŬɜɎ ɜŬ ŬɜɘɢɜŮɨɞɡɜ ɚŮˊŰɏɠ ɛŮŰŬŰɞˊɑůŮɘɠ ůŰɞ Űɞˊɑɞ. ɇŬ 

ŭŮŭɞɛɏɜŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Ŭˊɧ ŬɡŰɎ ŰŬ ɧɟɔŬɜŬ ɧɢɘ ɛɧɜɞ ɓɞɖɗɞɨɜ ůŰŬ ůɡůŰɐɛŬŰŬ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖ-

ůɖɠ ŬɚɚɎ ˊŬɟɏɢɞɡɜ Ůˊɑůɖɠ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮɝŮɚɘůůɧɛŮɜɖ űɨůɖ Űɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ŮɑɜŬɘ 

ŮˊɘɟɟŮˊŮɑɠ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ. 

ɀɘŬ ŭɘŬŭɘəŬůɑŬ ŮəŰɑɛɖůɖɠ əɘɜŭɨɜɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ůɡɜŮɟɔŬůɑŬ ɛŮŰŬɝɨ ɔŮɤɚɧɔɤɜ, ɛŮŰŮɤɟɞɚɧɔɤɜ əŬɘ ɛɖɢŬ-

ɜɘəɩɜ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɘɠ ɛŮɚɏŰŮɠ əŬŰɞɚɘůɗɐůŮɤɜ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ űɡůɘəɎ 

ůŰɞɘɢŮɑŬ ɧˊɤɠ ɖ ŰɞˊɞɔɟŬűɑŬ əŬɘ Űɞ əɚɑɛŬ ɏɤɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŮˊɘŭɟɎůŮɘɠ ɧˊɤɠ ɖ Ŭˊɞɣɑɚɤůɖ Űɤɜ ŭŬůɩɜ əŬɘ ɖ 

ŬůŰɘəɞˊɞɑɖůɖ. ȼ ŮɜůɤɛɎŰɤůɖ ŬɡŰɩɜ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ůŰɞɘɢŮɑɤɜ ůŮ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ɛɞɜŰɏɚɞ əɘɜŭɨɜɞɡ 

ŮˊɘŰɟɏˊŮɘ ůŰɘɠ əɞɘɜɧŰɖŰŮɠ əŬɘ Űɘɠ Ŭɟɢɏɠ ɜŬ ɚŬɛɓɎɜɞɡɜ ŰŮəɛɖɟɘɤɛɏɜŮɠ ŬˊɞűɎůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɞɜ ůɢŮŭɘŬůɛɧ Űɖɠ 

ɢɟɐůɖɠ ɔɖɠ, Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɡˊɞŭɞɛɩɜ əŬɘ Űɖɜ ŮŰɞɘɛɧŰɖŰŬ ůŮ ˊŮɟɑˊŰɤůɖ ɏəŰŬəŰɖɠ ŬɜɎɔəɖɠ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ɗŬ ˊŬɟɞɡůɘŬůŰŮɑ ɛɘŬ ɛŮɚɏŰɖ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ́ ɞɡ ŬűɞɟɎ ůŰɞ ˊɟŬɜɏɠ ɂŮɟɞɓɞɨɜɘ, 

ůŰɖɜ ˊŮɟɘɞɢɐ ɆɡəɘɎɠ ūɤəɑŭŬɠ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɗŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŮ 

əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ůŰɞɜ ŮɚɚŬŭɘəɧ ŬɚɚɎ əŬɘ ůŰɞɜ ŭɘŮɗɜɐ ɢɩɟɞ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɗŬ ŬɜŬɚɡɗɞɨɜ ŰŬ ŮɟɔŬɚŮɑŬ 

ˊŬɟŬŰɐɟɖůɖɠ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ. ȷəɞɚɞɨɗɤɠ ɗŬ ŬɜŬɚɡɗɞɨɜ ɞɘ ɔŮɤɚɞɔɘəɞɑ əŬɘ əɚɘɛŬŰɘəɞɑ ˊŬɟɎɔɞ-

ɜŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ Ůɜɩ ůŰɖɜ ůɡɜɏɢŮɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ŮɟɔŬůɑŮɠ ˊŮŭɑɞɡ. Ⱥˊɘˊɚɏɞɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ 

ŬɜɎɚɡůɖ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ˊɟɤŰɞɔŮɜɩɜ ŭŮŭɞɛɏɜɤɜ ůŰŬ ŬɜŰɑůŰɞɘɢŬ ɚɞɔɘůɛɘəɎ əŬɘ ŮɝɎɔɞɜŰŬɘ ŰŬ ɕɖŰɞɨɛŮɜŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ŰŬ ɞˊɞɑŬ Ŭűɞɟɞɨɜ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ˊɘɗŬɜɩɜ ŭɘŬŭɟɞɛɩɜ əŬŰɎ Űɖɜ əŬŰɎˊŰɤůɖ ˊɏŰɟɘɜɤɜ ɧɔəɤɜ 

ůŮ ˊɟɧɔɟŬɛɛŬ ˊɟɞůɞɛɞɑɤůɖɠ əŬŰŬˊŰɩůŮɤɜ. ɇɏɚɞɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ 

Ŭố ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ɛŮɚɏŰɖɠ ˊŬɟŬɗɏŰɞɜŰŬɠ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɤɜ ˊɟɞ-

ɔɟŬɛɛɎŰɤɜ əŬɘ ŰŮɢɜɘəɩɜ ˊɞɡ ŬɝɘɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ůɡɔəŮəɟɘɛɏɜɖ ŭɘˊɚɤɛŬŰɘəɐ. 
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ABSTRACT 

In recent times, the frequency and impact of landslides have become increasingly intense, which makes urgent 

attention necessary to prevent, monitor and mitigate these geological phenomena. The increase in human activ-

ities, combined with environmental changes, has increased the risk of landslides, making it vital to use special-

ized means for both prediction and response. 

Landslide prevention requires a multi-faceted approach, which includes integrated risk studies to understand 

the dynamics of vulnerable areas. These studies, essential for effective mitigation, analyze factors such as geo-

logical formations, soil characteristics, rainfall patterns and human activities. The identification of potential 

triggering and susceptibility factors is crucial for designing strategies to prevent or minimize landslides. 

For effective landslide control, monitoring systems equipped with advanced instrumentation are essential. These 

instruments include ground motion sensors, satellite imagery and geotechnical instruments capable of detecting 

subtle shifts in the landscape. Real-time data from these instruments not only help early warning systems, but 

also provide valuable information on the evolution of the landscape. 

Landslide prevention requires a multi-faceted approach, which includes comprehensive risk studies to under-

stand the dynamics of vulnerable areas. These studies, essential for effective mitigation, analyze factors such as 

geological formations, soil characteristics, rainfall patterns and human activities. The identification of potential 

triggering and susceptibility factors is crucial for designing strategies to prevent or minimize landslides. 

For effective landslide control, monitoring systems equipped with advanced instrumentation are essential. These 

instruments include ground motion sensors, satellite imagery and geotechnical instruments capable of detecting 

subtle shifts in the landscape. Real-time data from these instruments not only aids early warning systems but 

also provides valuable information on the evolving nature of landslide-prone areas. 

For effective landslide control, monitoring systems equipped with advanced instruments are essential. These 

instruments include ground motion sensors, satellite imagery and geotechnical instruments capable of detecting 

subtle shifts in the landscape. Real-time data from these instruments not only aids early warning systems but 

also provides valuable information on the evolving nature of landslide-prone areas. 

A risk assessment process involves collaboration between geologists, meteorologists and environmental engi-

neers. Factors affecting landslide studies range from natural elements such as topography and climate to anthro-

pogenic influences such as deforestation and urbanization. Integrating these different elements into an integrated 

risk model allows communities and authorities to make informed decisions on land use planning, infrastructure 

development and emergency preparedness. 

This diploma thesis will present an integrated risk study for the landslide Xerovouni at the region of Sykia 

Fokidas. Firstly, a bibliographic review is given on the categorization of landslides also including the landslide 

phenomena in Greece and internationally. Then the tools for the observation of landslide phenomena are de-

scribed. Regarding the case study, the geological and climatic factors of the area are analyzed, and the field 

work is described. The processing and analysis of the data is described and the results are extracted. Emphasis 

is given in the analysis of possible paths during the collapse of rock masses in a collapse simulation program. 

Finally, the results and conclusions from all stages of the study are presented and suggestions for further research 

are also provided. 
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 ........................................................................................................................................................................... 63 



11 

 

ȺɘəɧɜŬ 2.39 ȾŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ůŰɖɜ ŬəŰɞɔɟŬɛɛɐ Planguenoual ........................................................ 65 
ȺɘəɧɜŬ 2.40 Sensefly eBee drone Ʉȼũȼ: https://ageagle.com/wp-content/uploads/2022/06/ebee-x-flying-

from-front.png ................................................................................................................................................... 65 
ȺɘəɧɜŬ 2.41 Dji Phantom 3 Pro Ʉȼũȼ: https://www5.djicdn.com/assets/images/products/phantom-3-

pro/index/phantom-3-pro-v2@2x-f5e6a62b37e6acd37a375f764ab2b6d9.jpg ................................................. 66 
ȺɘəɧɜŬ 2.42 ȷˊŮɘəɧɜɘůɖ Űɞɡ DTM əŬɘ Űɞɡ point cloud Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ (Ʉȼũȼ: 

https://assets.ctfassets.net/go54bjdzbrgi/5gprEExYrA13KEzjHSl00m/50d6476daf89992179494e8bafc01af8/

GEOCAPTURE_-_littoral.pdf) ......................................................................................................................... 67 
ȺɘəɧɜŬ 2.43 ɃɟɗɞűɤŰɞɔɟŬűɑŬ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ 

(https://assets.ctfassets.net/go54bjdzbrgi/3jpFc8UaJyD5gUAhZB3jpN/8ece1191285640c478c9f24514932359/

GEOCAPTURE_-_risque_g__ologique.pdf) .................................................................................................... 68 
ȺɘəɧɜŬ 3.1 ɄŮɟɘűŮɟŮɘŬəɐ ȺɜɧŰɖŰŬ ūɤəɑŭŬɠ .................................................................................................... 69 
ȺɘəɧɜŬ 3.2 ȷŮɟɞűɤŰɞɔɟŬűɑŬ Űɖɠ ɇ.Ⱦ ɆɡəɘɎɠ ūɤəɑŭŬɠ ɛŮ Űɞ ɂŮɟɞɓɞɨɜɘ ......................................................... 70 
ȺɘəɧɜŬ 3.3 Ɉŭɟɞɚɞɔɘəɧ ŭɑəŰɡɞ ůŰɖɜ ˊŮɟɘɞɢɐ ɆɡəɘɎɠ ūɤəɑŭŬɠ ......................................................................... 72 
ȺɘəɧɜŬ 3.4 ȾɚɘɛŬŰɘəɏɠ ɕɩɜŮɠ ůŰɖɜ Ʉ.Ⱥ ūɋȾȽȹȷɆ Ʉȼũȼ .............................................................................. 73 
ȺɘəɧɜŬ 3.5 ȾŬŰŬɜɞɛɐ ɓɟɞɢɞˊŰɩůŮɤɜ ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ Ʉȼũȼ: 

https://static.wixstatic.com/media/ffbdd4_e74df26dbaa24f79aca65b5de6bb63ca~mv2.jpg/v1/fill/w_640,h_66

4,al_c,q_85,usm_0.66_1.00_0.01,enc_auto/ffbdd4_e74df26dbaa24f79aca65b5de6bb63ca~mv2.jpg ............. 74 
ȺɘəɧɜŬ 3.6 ɉɟɞɜɘəɐ ŮɛűɎɜɘůɖ əŬŰŬəɟɖɛɜɘůɛɎŰɤɜ ŬɜɎ ɛɐɜŬ (ůŮ ɖɛɏɟŮɠ) ....................................................... 75 
ȺɘəɧɜŬ 3.7 ũŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ Ʉ.Ⱥ ūɋȾȽȹȷɆ(Ʉȼũȼ: ȾŬɟŬɥɜŭɟɞɡ,2010) ................................................... 77 
ȺɘəɧɜŬ 3.8 ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ ůŮɘůɛɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ Űɞɡ ŮŭɎűɞɡɠ ................................................................. 78 
ȺɘəɧɜŬ 3.9 ɉɎɟŰɖɠ Ȼɤɜɩɜ ɆŮɘůɛɘəɧŰɖŰŬɠ ůŰɞɜ ȺɚɚŬŭɘəɧ ɉɩɟɞ Ʉȼũȼ: https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcQ3UxlkC9Xyq-bkCRrC48TamJveXMjU3RZaMXhmVqIMeA&s) 79 
ȺɘəɧɜŬ 4.1 ȷŮɟɞűɤŰɞɔɟŬűɑŬ Űɞɡ ɂŮɟɞɓɞɡɜɑɞɡ ................................................................................................ 81 
ȺɘəɧɜŬ 4.2 ȷˊŮɘəɧɜɘůɖ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ Ʉȼũȼ: https://gis.ktimanet.gr/gis/public/15dcebc4-9b43-

4243-950a-e0b0b7ea0033.jpg ........................................................................................................................... 82 
ȺɘəɧɜŬ 4.3 ȷɜŬˊŬɟɎůŰŬůɖ ɧŭŮɡůɖɠ əŬŰɎ Űɖɜ Ůˊɑɚɡůɖ ..................................................................................... 83 
ȺɘəɧɜŬ 4.4 ȷˊɞŰŮɚɏůɛŬŰŬ Ůˊɑɚɡůɖɠ Űɖɠ ɧŭŮɡůɖɠ ............................................................................................. 84 
ȺɘəɧɜŬ 4.5 ȹɘŬŭɘəŬůɑŬ ůɐɛŬɜůɖɠ Űɞɡ əɏɜŰɟɞɡ Űɞɡ űɤŰɞůŰŬɗŮɟɞɨ .................................................................. 85 
ȺɘəɧɜŬ 4.6  Ȳŭɟɡůɖ əɞɟɡűɐɠ ɧŭŮɡůɖɠ əŬɘ əɏɜŰɟɞɡ Űɞɡ űɤŰɞůŰŬɗŮɟɞɨ ........................................................... 86 
ȺɘəɧɜŬ 4.7  Ȳŭɟɡůɖ ˊɞɚɡɔɤɜɞɛŮŰɟɘəɞɨ ŭɘəŰɨɞɡ ............................................................................................... 87 
ȺɘəɧɜŬ 4.8 ȷˊŮɘəɧɜɘůɖ Űɞɡ ůɖɛŮɑɞɡ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ S1 ɛŮ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɐ əŬŰŮɨɗɡɜůɖ ........................... 88 
ȺɘəɧɜŬ 4.9 ȷˊŮɘəɧɜɘůɖ ůɖɛŮɑɞɡ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ S2 ɛŮ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɐ əŬŰŮɨɗɡɜůɖ ................................. 89 
ȺɘəɧɜŬ 4.10 ɆɖɛŮɑɞ Ⱥɚɏɔɢɞɡ ȺŭɎűɞɡɠ S3 (GCP) ɛŮ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɐ əŬŰŮɨɗɡɜůɖ (ȼ ɛŬɨɟɖ ɚɤɟɑŭŬ ůŰɞ 

űɤŰɞůŰŬɗŮɟɧ ůɡɛɓɞɚɑɕŮɘ Űɞɜ ɓɞɟɟɎ)................................................................................................................ 90 
ȺɘəɧɜŬ 4.11 ɆɖɛŮɑɞ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ S4 (GCP) ............................................................................................... 91 
ȺɘəɧɜŬ 4.12 ɑŭɟɡůɖ ɗɏůŮɤɜ ůɖɛŮɑɤɜ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ(GCPS) ....................................................................... 92 
ȺɘəɧɜŬ 4.13 ȷɟɢɏɠ ȿŮɘŰɞɡɟɔɑŬɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ SRTM Ʉȼũȼ: https://eoportal.org/ftp/satellite-

missions/s/SRTM_150921/SRTM_AutoA.jpeg) ............................................................................................... 94 
ȺɘəɧɜŬ 4.14 ȺɘůŬɔɤɔɐ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɞ ůɢɏŭɘɞ ˊŰɐůɖɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ Dji Flight Planner ....................... 94 
ȺɘəɧɜŬ 4.15 ȷɜŬˊŬɟɎůŰŬůɖ Űɞɡ ůɢŮŭɑɞɡ ˊŰɐůɖɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ Google Earth Pro ........................................ 95 
ȺɘəɧɜŬ 4.16  ūɤŰɞůŰŬɗŮɟɧ ............................................................................................................................... 96 
ȺɘəɧɜŬ 4.17 Topcon GM55 ............................................................................................................................... 97 
ȺɘəɧɜŬ 4.18 Hi Target v30 plus GNSS RTK Receiver Ʉȼũȼ: https://encrypted-

tbn0.gstatic.com/images?q=tbn:ANd9GcQzWROjIpY_YPJoraZesj_El7qT4mGrsLAIwA&usqp=CAU ....... 98 
ȺɘəɧɜŬ 4.19 Mavic Air 2s Ʉȼũȼ: https://dji-official-

fe.djicdn.com/dps/deb96ea49797d1e6c5ef24efc633bee4.jpg ........................................................................... 99 
ȺɘəɧɜŬ 5.1 ȹɘɎɔɟŬɛɛŬ ȺɟɔŬůɘɩɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ....................................................... 100 
ȺɘəɧɜŬ 5.2 Ʉɡəɜɧ ɜɏűɞɠ ůɖɛŮɑɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ Agisoft Metashape ............................................................ 102 
ȺɘəɧɜŬ 5.3 DSM ůŮ ˊŮɟɘɓɎɚɚɞɜ Agisoft Metashape ...................................................................................... 103 
ȺɘəɧɜŬ 5.4 ȺɘůŬɔɤɔɐ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ űɑɚŰɟɞɡ SQR Filter ............................................. 104 



12 

 

ȺɘəɧɜŬ 5.5 ȺɘůŬɔɤɔɐ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ŬűŬɑɟŮůɖɠ ɗɞɟɨɓɞɡ ............................................. 104 
ȺɘəɧɜŬ 5.6 ȺˊŮɝɐɔɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ űɑɚŰɟɞɡ CSF Ʉȼũȼ: 

https://www.cloudcompare.org/doc/wiki/images/2/2b/CSF_principle.jpg ...................................................... 105 
ȺɘəɧɜŬ 5.7 ȺˊŮɝɐɔɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ űɑɚŰɟɞɡ CSF Ʉȼũȼ: 

https://www.cloudcompare.org/doc/wiki/images/2/2b/CSF_principle.jpg ...................................................... 106 
ȺɘəɧɜŬ 5.8 ɇɟɞˊɞˊɞɑɖůɖ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɞ CSF Filter ................................................................................ 107 
ȺɘəɧɜŬ 5.13 ɆŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɘɠ ɘůɞɦɣŮɑɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞ DTM Űɞɡ Agisoft Metashape ......... 112 
ȺɘəɧɜŬ 5.14 ɆŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ ɘůɞɦɣŮɑɠ ɔɘŬ Űɞ DEM Űɞɡ Cloud Compare ...................... 112 
ȺɘəɧɜŬ 5.15 ɆŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɘɠ əɚɑůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ DEM Űɞɡ Cloud Compare ......................... 113 
ȺɘəɧɜŬ 5.16 ɆŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɘɠ əɚɑůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ DEM Űɞɡ Agisoft Metashape .................... 114 
ȺɘəɧɜŬ 5.17  Ƀɟɘůɛɧɠ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ əŬŰɖɔɞɟɑŬ ɡɚɘəɞɨ  Soft ............................................................... 115 
ȺɘəɧɜŬ 5.18  Ƀɟɘůɛɧɠ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ Űɖɜ əŬŰɖɔɞɟɑŬ ɡɚɘəɞɨ HARD ............................................................ 115 
ȺɘəɧɜŬ 5.19  ɇɞɛɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ ŮˊɘůɐɛŬɜůɖ ɛŮ ˊɟɎůɘɜɞ ɢɟɩɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬŰɎˊŰɤůɖɠ ...... 116 
ȺɘəɧɜŬ 5.20 Ƀɟɘůɛɧɠ Ŭɟɘɗɛɞɨ ɓɟŬɢɞŰŮɛŬɢɑɤɜ  ɔɘŬ Űɖɜ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ .............................. 117 
ȺɘəɧɜŬ 5.21 Ƀɟɘůɛɧɠ ɓɎɟɞɡɠ əŬɘ ˊɡəɜɧŰɖŰŬɠ  Űɤɜ ɓɟŬɢɞŰŮɛŬɢɑɤɜ  ɔɘŬ Űɖɜ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ

 .......................................................................................................................................................................... 117 
ȺɘəɧɜŬ 5.22 ȷˊŮɘəɧɜɘůɖ Űɤɜ ŭɨɞ ˊŮɟɘˊŰɩůŮɤɜ ɛŮ ŰŬ ŰŮɢɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ ...................................... 118 
ȺɘəɧɜŬ 5.23 Ƀɟɘůɛɧɠ Ŭɟɢɘəɐɠ ŰŬɢɨŰɖŰŬɠ əŬɘ ɔɤɜɑŬɠ ŰɎůɖɠ əŬɘ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ ˊŬɟŬɛɏŰɟɤɜ əŬɜɞɜɘəɐɠ 

əŬŰŬɜɞɛɐɠ ......................................................................................................................................................... 119 
ȺɘəɧɜŬ 5.24 Ƀɟɘůɛɧɠ Ŭɟɘɗɛɞɨ Űɤɜ ɓɟŬɢɞŰŮɛɎɢɤɜ ɔɘŬ Űɖɜ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ ....................... 119 
ȺɘəɧɜŬ 5.25 Ƀɟɘůɛɧɠ ɓɎɟɞɡɠ əŬɘ ˊɡəɜɧŰɖŰŬɠ Űɤɜ ɓɟŬɢɞŰŮɛɎɢɤɜ ɔɘŬ Űɖɜ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ

 ......................................................................................................................................................................... 120 
ȺɘəɧɜŬ 5.26 Ƀɟɘůɛɧɠ ɛŮŰɩˊɤɜ Ŭˊɞəɧɚɚɖůɖɠ ˊɏŰɟɘɜɤɜ ɧɔəɤɜ ...................................................................... 121 
ȺɘəɧɜŬ 5.27 ȹɘŬŭɟɞɛɏɠ ɓɟɎɢɤɜ ɔɘŬ Űɖɜ 1ɖ ɡˊɞˊŮɟɑˊŰɤůɖ ............................................................................. 122 
ȺɘəɧɜŬ 5.28 ȹɘŬŭɟɞɛɏɠ ɓɟɎɢɤɜ ɔɘŬ Űɖɜ 2ɖ ɡˊɞˊŮɟɑˊŰɤůɖ ɛŮ ɓɎůɖ Űɖɜ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ ˊɞɡ ŭɘŬɜɨɞɡɜ ... 126 
 

 

ɄȷɅȷɅɇȼɀȷ  ɉȷɅɇɋɁ 

ɉɎɟŰɖɠ  5.1 ȷɜŬˊŬɟɎůŰŬůɖ ɘůɞɦɣɩɜ Ŭˊɧ Űɞ DTM ́ɞɡ ˊɟɞɐɚɗŮ Ŭˊɧ Űɞ Agisoft Metashape ůŮ ˊŮɟɘɓɎɚɚɞɜ 

ArcMap ɛŮ ɘůɞŭɘɎůŰŬůɖ 15 ɛɏŰɟŬ. ................................................................................................................. 108 
ɉɎɟŰɖɠ  5.2 ȽůɞɦɣŮɑɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞ Cloud Compare ......................................................................... 109 
ɉɎɟŰɖɠ  5.3 ȾɚɑůŮɘɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞ DEM Űɞɡ Agisoft Metashape ....................................................... 110 
ɉɎɟŰɖɠ  5.4 ȾɚɑůŮɘɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞ DEM Űɞɡ Cloud Compare ............................................................ 111 
ɉɎɟŰɖɠ  5.5 ȷɜɎŭŮɘɝɖ Űɤɜ ŰŮɚɘəɩɜ ůɖɛŮɑɤɜ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮˊɑŭɟŬůɖɠ ɔɘŬ Űɖɜ 1ɖ 

ɡˊɞˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ........................................................................................................................... 130 
ɉɎɟŰɖɠ  5.6 ȷɜɎŭŮɘɝɖ Űɤɜ ˊŮɟɘɞɢɩɜ ŬɜŰɑəŰɡˊɞɡ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮˊɑŭɟŬůɖɠ ɔɘŬ Űɖɜ 1ɖ 

ˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ................................................................................................................................. 131 
ɉɎɟŰɖɠ  5.7 ȷɜɎŭŮɘɝɖ ŰŮɚɘəɩɜ ůɖɛŮɑɤɜ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮˊɑŭɟŬůɖɠ ɔɘŬ Űɖɜ 2ɖ 

ɡˊɞˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ........................................................................................................................... 132 
ɉɎɟŰɖɠ  5.8 ȷɜɎŭŮɘɝɖ ˊŮɟɘɞɢɩɜ ŬɜŰɑəŰɡˊɞɡ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮˊɑŭɟŬůɖɠ ɔɘŬ Űɖɜ 2ɖ 

ɡˊɞˊŮɟɑˊŰɤůɖ əŬŰŬˊŰɩůŮɤɜ........................................................................................................................... 133 
 

ɄȷɅȷɅɇȼɀȷ ȹȽȷũɅȷɀɀȷɇɋɁ 

ȹɘɎɔɟŬɛɛŬ 5.1 ȾŬŰŬɜɞɛɐ Űɖɠ ůɡɢɜɧŰɖŰŬɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ ůŮ m ́ɞɡ ŬəɞɚɞɨɗɖůŬɜ ɞɘ ˊɏŰɟɘɜɞɘ ɧɔəɞɘ ɔɘŬ Űɖɜ 

1ɖ ˊŮɟɑˊŰɤůɖ ................................................................................................................................................... 123 
ȹɘɎɔɟŬɛɛŬ 5.2 ȾŬŰŬɜɞɛɐ Űɖɠ ůɡɢɜɧŰɖŰŬɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ ůŮ ɛɏŰɟŬ ɔɘŬ Űɞɡɠ ɧɔəɞɡɠ ˊɞɡ ŬˊɞəɞɚɚɐɗɖəŬɜ Ŭˊɧ 

ŰŬ 1000 m ........................................................................................................................................................ 124 



13 

 

ȹɘɎɔɟŬɛɛŬ 5.3 ȾŬŰŬɜɞɛɐ Űɖɠ ůɡɢɜɧŰɖŰŬɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ ůŮ ɛɏŰɟŬ ɔɘŬ Űɞɡɠ ɧɔəɞɡɠ Űɖɠ 1ɖɠ ɡˊɞˊŮɟɑˊŰɤůɖɠ, 

ɞɘ ɞˊɞɑɞɘ ŬˊɞəɞɚɚɐɗɖəŬɜ Ŭˊɧ ŰŬ 1100 m ....................................................................................................... 125 
ȹɘɎɔɟŬɛɛŬ 5.4 ȾŬŰŬɜɞɛɐ ůɡɢɜɧŰɖŰŬɠ Űɤɜ ŭɘŬŭɟɞɛɩɜ ůŮ ɛɏŰɟŬ ˊɞɡ ŬəɞɚɞɨɗɖůŬɜ ɞɘ ˊɏŰɟɘɜɞɘ ɧɔəɞɘ ɔɘŬ Űɖɜ 

2ɖ ˊŮɟɑˊŰɤůɖ ................................................................................................................................................... 127 
ȹɘɎɔɟŬɛɛŬ 5.5 ȹɘŬɜɞɛɐ Űɖɠ ůɡɜɞɚɘəɐɠ ŬˊɧůŰŬůɖɠ ˊɞɡ ŭɘɏɜɡůŬɜ ɞɘ ɧɔəɞɘ əŬŰɎ Űɖɜ ŭŮɨŰŮɟɖ ɡˊɞˊŮɟɑˊŰɤůɖ ɔɘŬ 

Űɞ ɛɏŰɤˊɞ Ŭˊɞəɧɚɚɖůɖɠ ůŰŬ 1000 m .............................................................................................................. 128 
ȹɘŬɔɟŬɛɛŬ 5.6 Ɇɡɜɞɚɘəɐ ŬˊɧůŰŬůɖ ˊɞɡ ŭɘɏɜɡůŬɜ ɞɘ ɧɔəɞɘ əŬŰɎ Űɖɜ ŭŮɨŰŮɟɖ ɡˊɞˊŮɟɑˊŰɤůɖ ɔɘŬ Űɞ ɛɏŰɤˊɞ 

Ŭˊɞəɧɚɚɖůɖɠ Űɤɜ 1100 m ............................................................................................................................... 129 
  



14 

 

  



15 

 

ȾȺūȷȿȷȽɃ 1  

 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɖ ȺɚɚɎŭŬ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɛɘŬ ŬɡɝŬɜɧɛŮɜɖ ŬˊŮɘɚɐ ˊɞɡ ɏɢŮɘ ŬűɐůŮɘ ŬɜŮɝɑŰɖɚŬ ůɖɛɎŭɘŬ ůŰŬ 

ŰɞˊɑŬ əŬɘ Űɘɠ əɞɘɜɧŰɖŰɏɠ Űɖɠ: Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ. ȷɡŰɎ ŰŬ ɔŮɤɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ, ˊɞɡ ˊɟɞəŬɚɞɨɜŰŬɘ Ŭˊɧ ŭɘɎűɞ-

ɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ ɞɘ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ, ɖ ůŮɘůɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɐ ɞɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŬɚɚŬɔɏɠ ůŰɞ 

ɏŭŬűɞɠ, ɏɢɞɡɜ ɔɑɜŮɘ ɧɚɞ əŬɘ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜŬ ůŮ ɞɚɧəɚɖɟɖ Űɖ ɢɩɟŬ. ɇɞ ɞɟŮɘɜɧ ŬɜɎɔɚɡűɞ Űɖɠ ȺɚɚɎŭŬɠ, ɘŭɘŬɑŰŮɟŬ 

ŮɡŬɑůɗɖŰɞ ůŰɘɠ ŭɡɜɎɛŮɘɠ ŭɘɎɓɟɤůɖɠ, ŮˊɘŰŮɑɜŮɘ Űɖɜ ŮɡˊɎɗŮɘŬ ɞɟɘůɛɏɜɤɜ ˊŮɟɘɞɢɩɜ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ. ȾŬɗɩɠ ɖ 

ȺɚɚɎŭŬ ˊŬɚŮɨŮɘ ɛŮ Űɘɠ ˊɞɚɨˊɚŮɡɟŮɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ɗɏŰɞɡɜ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ, ŬɜŬɔɜɤɟɑɕŮŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊŮ-

ɟɘůůɧŰŮɟɞ ɖ ŬɜɎɔəɖ ɚɐɣɖɠ ˊɟɞɚɖˊŰɘəɩɜ ɛɏŰɟɤɜ ɔɘŬ Űɖ ŭɘŬůűɎɚɘůɖ Űɧůɞ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ɞɘəɘůɛɩɜ ɧůɞ əŬɘ 

Űɖɠ ɞɘəɞɚɞɔɘəɐɠ ɘůɞɟɟɞˊɑŬɠ ŬɡŰɞɨ Űɞɡ ɘůŰɞɟɘəɎ ˊɚɞɨůɘɞɡ əŬɘ ɔŮɤɚɞɔɘəɎ ŭɡɜŬɛɘəɞɨ ɏɗɜɞɡɠ. 

 

ȼ ˊɟɧəɚɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɛˊɞɟŮɑ ɜŬ ɞűŮɑɚŮŰŬɘ ůŮ ŰŮəŰɞɜɘəɏɠ, əɚɘɛŬŰɘəɏɠ ɖ əŬɘ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧ-

ŰɖŰŮɠ. ɄŬɟɧɚŬ ŬɡŰɎ ɛŮ Űɖɜ ŮˊɘŭŮɑɜɤůɖ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ əŬɘ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ůɡɢɜɧŰɖŰŬɠ űŬɘɜɞɛɏɜɤɜ 

ˊɞɡ Ůɜɘůɢɨɞɡɜ ŰŬ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ, ɧˊɤɠ ɖ Ŭɨɝɖůɖ Űɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ əŬɘ Űɞ ɚɘɩůɘɛɞ Űɤɜ ˊɎɔɤɜ, ɖ 

ŬɜɎɔəɖ ɔɘŬ ˊɟɧɚɖɣɖ Űɞɡɠ əɟɑɜŮŰŬɘ ŮˊɘŰŬəŰɘəɐ. ȺɘŭɘəɧŰŮɟŬ əŬɘ ůŰɖɜ ȺɚɚɎŭŬ Űɖɜ ˊŮɟɑɞŭɞ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ əŬŰŬɟɟŬəŰɩŭɖɠ ɓɟɞɢɏɠ, ɞɘ ɞˊɞɑŮɠ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ ɞŭɐɔɖůŬɜ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ Ŭ-

ˊɞəɧˊŰɞɜŰŬɠ Űɖɜ əɡəɚɞűɞɟɑŬ əŬɘ ˊɟɞəŬɚɩɜŰŬɠ ɛŮɔɎɚŮɠ ɡɚɘəɏɠ ɕɖɛɘɏɠ. ɀɑŬ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŬˊɞŰŮɚŮɑ 

əŬɘ ɖ əŬŰɞɚɑůɗɖůɖ ˊɞɡ ɏɚŬɓŮ ɢɩɟŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ŭɐɛɞɡ ȷɘɔɘŬɚŮɑŬɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ əŬŰɞɚɑůɗɖůɖ ˊɟɞ-

əɚɐɗɖəŮ Ŭˊɧ Űɖɜ ŭɡɜŬŰɐ ɓɟɞɢɧˊŰɤůɖ əŬɘ ɢŬɚŬɕɧˊŰɤůɖ əŬɘ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŭɘŬəɞˊɐ Űɖɠ əɡəɚɞűɞɟɑŬɠ 

ůŰɞ ɏɜŬ ŰɛɐɛŬ Űɖɠ Ⱥɗɜɘəɐɠ Ƀŭɞɨ, ůŰɞ ɟŮɨɛŬ Ŭˊɧ ɄɎŰɟŬ ˊɟɞɠ ȷɗɐɜŬ (ȺɘəɧɜŬ 1.2).  

 

ȺɘəɧɜŬ 1.1ȾŬŰɞɚɑůɗɖůɖ ůŰɞ ȷɑɔɘɞ, ŬˊɞŰɏɚŮůɛŬ Űɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ 2023. Ʉȼũȼ: 

https://www.naftemporiki.gr/wp-content/uploads/2023/09/sxisto-696x464.jpg 

 

 

https://www.naftemporiki.gr/wp-content/uploads/2023/09/sxisto-696x464.jpg


16 

 

 

ȸŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ŬˊɞŰŮɚŮɑ ɖ ůɡůŰɖɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ ɛŮ ůɨɔ-

ɢɟɞɜŬ ɛɏůŬ əŬɘ ŰŮɢɜɘəɏɠ. ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕŮɘ əŬɘ ɞ ŰɞˊɞɔɟɎűɞɠ ɛɖɢŬɜɘəɧɠ, ɞ 

ɞˊɞɑɞɠ ɛŮ Űɖɜ ɢɟɐůɖ Ůɝɞˊɚɘůɛɞɨ ŬəɟɘɓŮɑŬɠ əŬɘ Űɖɠ ŰŮɢɜɞɔɜɤůɑŬɠ ˊɞɡ ŭɘŬɗɏŰŮɘ, ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ˊŬɟɎɝŮɘ Ŭˊɞ-

ŰŮɚɏůɛŬŰŬ ɔɘŬ Űɖɜ ɏɔəŬɘɟɖ ˊɟɧɚɖɣɖ ŰɏŰɞɘɤɜ űŬɘɜɞɛɏɜɤɜ.  

ũɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɞ ŰɞˊɞɔɟɎűɞɠ ɛɖɢŬɜɘəɧɠ ŮɑɜŬɘ ůŮ 

ɗɏůɖ ɜŬ ŬɝɘɞˊɞɘɐůŮɘ ɛɘŬ ˊɚɖɗɩɟŬ ŮɟɔŬɚŮɑɤɜ, ŰŬ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŰŮɢɜɘəɏɠ ŬˊɞɛŬəɟɡůɛɏɜɖɠ ˊŬɟŬəɞɚɞɨ-

ɗɖůɖɠ əŬɘ ɛŮŰɟɐůŮɘɠ Ůˊɑ Űɞɡ ˊŮŭɑɞɡ. ȺɘŭɘəɧŰŮɟŬ ɞɘ ɛɏɗɞŭɞɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɤɜ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

¶ Ƀɘ ˊŬɟŬŭɞůɘŬəɏɠ ŰɞˊɞɔɟŬűɘəɏɠ ɛɏɗɞŭɞɘ, ɧˊɤɠ ɞɘ ɛŮŰɟɐůŮɘɠ ɛŮ ɞɚɞəɚɖɟɤɛɏɜɞ ɔŮɤŭŬɘŰɘəɧ ůŰŬɗɛɧ, 

ůɡɛɓɎɚɚɞɡɜ Ůˊɑůɖɠ ůŰɖɜ ˊŬɟŬŰɐɟɖůɖ əŬŰɞɚɘůɗɐůŮɤɜ. Ƀɘ ŰɞˊɞɔɟɎűɞɘ ŭɖɛɘɞɡɟɔɞɨɜ ůɖɛŮɑŬ ŬɜŬűɞɟɎɠ 

əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɧɟɔŬɜŬ ŬəɟɘɓŮɑŬɠ ɔɘŬ Űɖ ɛɏŰɟɖůɖ Űɤɜ ɛŮŰŬɓɞɚɩɜ Űɞɡ ɡɣɞɛɏ-

Űɟɞɡ əŬɘ Űɖɠ əŬɗɑɕɖůɖɠ Űɞɡ ŮŭɎűɞɡɠ. ȷɡŰɏɠ ɞɘ ɛɏɗɞŭɞɘ, ɧŰŬɜ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ ˊɟɞɖɔɛɏɜŮɠ ɔŮɤŭŬɘŰɘəɏɠ 

ŰŮɢɜɞɚɞɔɑŮɠ, ˊŬɟɏɢɞɡɜ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ əŬŰŬɜɧɖůɖ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ. 

¶ ȷˊɞɛŬəɟɡůɛɏɜɖ ŬɜɑɢɜŮɡůɖ(Remote Sensing) : Ƀɘ ŭɞɟɡűɞɟɘəɏɠ əŬɘ ŮɜŬɏɟɘŮɠ ŮɘəɧɜŮɠ, Űɞ LiDAR (Light 

Detection and Ranging) əŬɘ ɖ ůɡɛɓɞɚɞɛŮŰɟɑŬ ɟŬɜŰɎɟ (InSAR) ŮɑɜŬɘ ˊɞɚɨŰɘɛŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ˊŬɟŬ-

əɞɚɞɨɗɖůɖ Űɤɜ ŬɚɚŬɔɩɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ. Ƀɘ ŰŮɢɜɞɚɞɔɑŮɠ ŬɡŰɏɠ ˊŬɟɏɢɞɡɜ ŭŮŭɞɛɏɜŬ ɡɣɖ-

ɚɐɠ ŬɜɎɚɡůɖɠ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɞɡ ŮŭɎűɞɡɠ, Űɞɜ ŮɜŰɞˊɘůɛɧ ˊɘɗŬɜɩɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ŮɑɜŬɘ ŮˊɘɟɟŮ-

ˊŮɑɠ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ əŬɘ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɏəŰŬůɖɠ Űɤɜ ɕɖɛɘɩɜ ɛŮŰɎ Ŭˊɧ ɏɜŬ əŬŰɞɚɘůɗɖŰɘəɧ ůɡɛɓɎɜ. 

¶  ȷɘůɗɖŰɐɟŮɠ ŮŭɎűɞɡɠ: ɇŬ əɚɘɜɧɛŮŰɟŬ, ŰŬ ˊɘŮɕɧɛŮŰɟŬ əŬɘ ŰŬ ŮəŰŬŰɧɛŮŰɟŬ ŮɑɜŬɘ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɢɟɖůɘ-

ɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ɛɏŰɟɖůɖ Űɖɠ əɑɜɖůɖɠ Űɞɡ ŮŭɎűɞɡɠ, Űɖɠ ŮŭŬűɘəɐɠ ɡɔɟŬůɑŬɠ əŬɘ Űɖɠ ˊɑŮůɖɠ Űɤɜ ˊɧ-

ɟɤɜ. ɇŬ ɧɟɔŬɜŬ ŬɡŰɎ ŮɔəŬɗɑůŰŬɜŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘɟɟŮˊŮɑɠ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ 

ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɔɘŬ ůɡůŰɐɛŬŰŬ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ əŬɘ ɔɘŬ ŮɟŮɡɜɖŰɘəɞɨɠ ůəɞ-

ˊɞɨɠ. 

 

 

1.1 ɆȾɃɄɃɆ ȾȷȽ ɆɇɃɉɃȽ ɇȼɆ ȺɅũȷɆȽȷɆ 

Ɇəɞˊɧɠ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ əŬɘ ɖ ŮɨɟŮůɖ Űɤɜ ˊŮɟɘɞɢɩɜ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɞ ˊɟŬɜɏɠ ɂŮɟɞɓɞɨɜɘ, Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ɓɞɟŮɘɞŬɜŬŰɞɚɘəɎ Űɞɡ ɞɘəɘůɛɞɨ ɆɡəɘɎɠ ūɤəɑŭŬɠ ɛŮ Űɖɜ 

ɢɟɐůɖ ɜŮűɩɜ ůɖɛŮɑɤɜ Ŭˊɧ ŮɘəɧɜŮɠ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞ ůŰɧɢɞɡ ŬɝɘɞˊɞɘɐɗɖəŮ ɏɜŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮ-

ɟɞůəɎűɞɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɞˊɞɑɞɡ ŬɝɘɞɚɞɔɐɗɖəŬɜ Ŭˊɧ ŭɨɞ ˊɟɞɔɟɎɛɛŬŰŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ɡɣɞɛŮŰɟɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŮɚɏɔɢɗɖəŮ Űɧůɞ ɖ ŬɝɘɞˊɘůŰɑŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ɔɘŬ ˊɟŬɜɐ ɛŮ ɛŮɔɎɚɞ Ůɨɟɞɠ 

ɡɣɞɛŮŰɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, ɧůɞ əŬɘ ɖ ŮɔəɡɟɧŰɖŰŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ Ŭˊɧ ŰŬ ɞˊɞɑŬ Ůɝɐ-

ɢɗɖůŬɜ ŰŬ ɊɀȺ. ȷəɞɚɞɨɗɤɠ ŬɜŬŭŮɑɢɗɖəŮ ɖ ůɖɛŬɜŰɘəɧŰɖŰŬ Űɖɠ ŭɘŬůɨɜŭŮůɖɠ Űɤɜ ˊɟɤŰɞɔŮɜɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ŮɚɐűɗɖůŬɜ ůŰɞ ˊŮŭɑɞ, ɛŮ ŰŬ ůɡůŰɐɛŬŰŬ GIS ɛɏůɤ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɘůɞɦɣɩɜ, əɚɑůŮɤɜ əŬɘ ɢŬɟŰɩɜ ɔɘŬ Űɖɜ 

ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɇɏɚɞɠ ɛɏůɤ Űɖɜ ɢɟɐůɖɠ ŭɘɎűɞɟɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ɏɔɘɜŮ ŮűɘəŰɧ ɜŬ ˊɟŬɔɛŬ-

ŰɞˊɞɘɖɗŮɑ ɛɘŬ ɛŮɚɏŰɖ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ, ɖ ɞˊɞɑŬ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ˊŬɟɞɡůɑŬůŮ Űɘɠ ˊŮɟɘɞɢɏɠ 

ɛŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ əɘɜŭɨɜɞɡ ůŰɖɜ ˊŮɟɘɞɢɐ, ɎɟŬ əŬɘ Űɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮˊɘůŰɐůɞɡɜ Űɖɜ ˊɟɞ-

ůɞɢɐ Űɞɡɠ ɞɘ Ŭɟɛɧŭɘɞɘ űɞɟŮɑɠ. 
 

1.2 ȹɃɀȼ ɇȼɆ ȺɅũȷɆȽȷɆ 

ȷɟɢɘəɎ ůŰɞ 2ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ɛɘŬ ŮəŰŮɜɐɠ ŬɜŬűɞɟɎ ůŰɘɠ əŬŰɖɔɞɟɑŮɠ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ˊŬɟŬŰɑɗŮɜŰŬɘ ˊŬɟŬ-

ŭŮɑɔɛŬŰŬ Űɧůɞ Ŭˊɧ Űɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ ɧůɞ əŬɘ Ŭˊɧ Űɞɜ ŭɘŮɗɜɐ.  

 

ɆŰɞ 3ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰŬ ɘŭɘŬɑŰŮɟŬ ɛɞɟűɞɚɞɔɘəɎ, ɔŮɤɚɞɔɘəɎ əŬɘ əɚɘɛŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɧˊɞɡ ɛŮɚŮŰɎŰŬɘ ɔɘŬ Űɖɜ ˊŮɟŮŰŬɑɟɤ əŬŰŬɜɧɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ.  
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ȷəɞɚɞɨɗɤɠ ůŰɞ 4ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŮəŰŮɜɐɠ ŬɜɎɚɡůɖ Űɤɜ ŭɘŮɟɔŬůɘɩɜ, ɞɘ ɞˊɞɑŮɠ ɏɚŬɓŬɜ ɢɩɟŬ ɔɘŬ Űɘɠ ɛŮŰɟɐůŮɘɠ 

ˊŮŭɑɞɡ. ȺɘŭɘəɧŰŮɟŬ, Ŭɟɢɘəɧ ůŰɎŭɘɞ ŬˊɞŰŮɚŮɑ ɖ ɛŮɚɏŰɖ Űɖɠ ɕɖŰɞɨɛŮɜɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ůɢŮŭɑɞɡ 

ˊŰɐůɖɠ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ŰɞˊɞɗɏŰɖůɖ űɤŰɞůŰŬɗŮɟɩɜ ůɖɛŮɑɤɜ, Ůɜɩ ˊŮɟɘɔɟɎűŮŰŬɘ əŬɘ ɞ Ůɝɞˊɚɘůɛɧɠ ɞ ɞˊɞɑɞɠ 

ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŭɘŮɝŬɔɤɔɐ Űɤɜ ɛŮŰɟɐůŮɤɜ.  

 

ɆŰɖɜ ůɡɜɏɢŮɘŬ, ůŰɞ 5ɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŮɝŬɔɤɔɐ Űɤɜ ˊɟɤŰɞɔŮɜɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ ˊŰɐůɖ ůŰɞ ˊɟɧɔɟŬɛɛŬ 

Agisoft Metashape ɧˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ ˊɡəɜɧ ɜɏűɞɠ ůɖɛŮɑɤɜ, Űɞ ɞˊɞɑɞ ůŰɖɜ ůɡɜɏɢŮɘŬ ɡˊɧəŮɘŰŬɘ ůŮ ŮˊŮɝŮɟ-

ɔŬůɑŬ ɔɘŬ Űɖɜ ŬűŬɑɟŮůɖ ɗɞɟɨɓɞɡ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ ůɖɛŮɑɤɜ ŮŭɎűɞɡɠ ůŰŬ ˊɟɞɔɟɎɛɛŬŰŬ Agisoft Metashape 

əŬɘ Cloud Compare. Ɇəɞˊɧɠ ŬɡŰɐɠ Űɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ůɨɔəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ 

Űɞɡ ɞɟɗɧŰŮɟɞɡ ɡɣɞɛŮŰɟɘəɎ ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ, ɖ Ůˊɘɚɞɔɐ Űɞɡ ɞˊɞɑɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ 

ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮɝɎɔɞɜŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ArcGIS. ȾŬŰɎ Űɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ɊɀȺ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ 

ArcGIS,ɡˊɞɚɞɔɑɕɞɜŰŬɘ ɞɘ əɚɑůŮɘɠ əŬɘ ɞɘ ɘůɞɦɣŮɑɠ Ŭˊɧ Űɞ əɎɗŮ ɊɀȺ,Ůɜɩ ůŰɖɜ ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɞɘ Ŭ-

ɜŰɑůŰɞɘɢɞɘ ɢɎɟŰŮɠ. ɀŮ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɞɟɗɧŰŮɟɞɡ ɊɀȺ ŮɘůɎɔŮŰŬɘ ůŰɞ ˊɟɧɔɟŬɛɛŬ RocFall 3, Űɞ ŬɜŰɑůŰɞɘɢɞ 

mesh, ůŰɞ ɞˊɞɑɞ ɞɟɑɕɞɜŰŬɘ 4 ˊŮɟɘˊŰɩůŮɘɠ əŬŰɎˊŰɤůɖɠ Ŭˊɧ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ɡɣɧɛŮŰɟŬ ůŰŬ ɞˊɞɑŬ ˊŬɟŬŰɖɟɐɗɖ-

əŬɜ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ əɚɑůŮɘɠ. Ⱥˊɘˊɚɏɞɜ ɞɟɑɕŮŰŬɘ əŬɘ ɖ ˊŮɟɘɞɢɐ əŬŰɎˊŰɤůɖɠ Űɤɜ ɓɟɎɢɤɜ, ɖ ɞˊɞɑŬ ɗŬ ŮɑɜŬɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɖɠ ɏɟŮɡɜŬɠ ɞ ɞɘəɘůɛɧɠ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɞɟɑůŰɖəŬɜ əŬɘ ɞɘ ˊŬɟɎɛŮŰɟɞɘ Űɤɜ ɡɚɘəɩɜ ˊɞɡ ɗŬ əŬŰŬˊɏůɞɡɜ 

əŬɘ Űɏɚɞɠ ˊɟɞəɨˊŰɞɡɜ ɞɘ ˊɘɗŬɜɏɠ ŭɘŬŭɟɞɛɏɠ ˊɞɡ ɗŬ Ŭəɞɚɞɡɗɐůɞɡɜ ɞɘ ˊɏŰɟɘɜɞɘ ɧɔəɞɘ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ˊɟɞəɨˊŰɞɡɜ 

əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ŰŬ ˊɞůɞůŰɎ ŮˊɑŭɟŬůɖɠ Űɤɜ əŬŰŬˊŰɩůŮɤɜ Ůˊɑ Űɞɡ ɞɘəɘůɛɞɨ.  

 

ɇɏɚɞɠ, ůŰɞ 6ɞ əŬɘ ŰŮɚŮɡŰŬɑɞ əŮűɎɚŬɘɞ, ŮɝɎɔɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ Űɧůɞ ɔɘŬ Űɖɜ ˊɞɟŮɑŬ Űɖɠ ɏɟŮɡɜŬɠ ɧůɞ əŬɘ ɔɘŬ 

Űɖɜ ŮˊɑŭɟŬůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ůŰɖɜ Űɞˊɘəɐ əɞɘɜɧŰɖŰŬ əŬɘ ˊɟɞŰŮɑɜɞɜŰŬɘ Űɟɧˊɞɘ ˊŮɟŮŰŬɑɟɤ ɏɟŮɡɜŬɠ əŬɘ Ŭ-

ɜɎɚɡůɖɠ. 

 

ȾȺūȷȿȷȽɃ 2   

Ƀɘ əŬŰŬˊŰɩůŮɘɠ ɓɟɎɢɤɜ ɔŮɜɘəɎ ɝŮəɘɜɞɨɜ Ŭˊɧ əɎˊɞɘɞ əɚɘɛŬŰɘəɧ ɐ ɓɘɞɚɞɔɘəɧ ɔŮɔɞɜɧɠ ˊɞɡ ˊɟɞəŬɚŮɑ ŬɚɚŬɔɐ ůŰɘɠ 

ŭɡɜɎɛŮɘɠ ˊɞɡ ŭɟɞɡɜ ůŮ ɏɜŬɜ ɓɟɎɢɞ. ɇŬ ɔŮɔɞɜɧŰŬ ŬɡŰɎ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬɡɝɐůŮɘɠ Űɖɠ ˊɑŮůɖɠ Űɤɜ ˊɧɟɤɜ 

ɚɧɔɤ ŭɘŮɑůŭɡůɖ Űɖɠ ɓɟɞɢɐɠ, ŭɘɎɓɟɤůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɡɚɘəɞɨ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɘůɢɡɟɩɜ əŬŰŬɘɔɑŭɤɜ ɓɟɞ-

ɢɐɠ, ˊɎɔɤɛŬ-Ŭˊɧɣɡɝɖ ůŮ ɣɡɢɟɎ əɚɑɛŬŰŬ, ɢɖɛɘəɐ Ŭˊɞŭɧɛɖůɖ ɐ ŬˊɞůɎɗɟɤůɖ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ, ŬɜɎˊŰɡɝɖ ɟɘɕɩɜ 

ɐ ɛɧɢɚŮɡůɖ Ŭˊɧ ɟɑɕŮɠ ˊɞɡ əɘɜɞɨɜŰŬɘ ɛŮ ɘůɢɡɟɞɨɠ Ŭɜɏɛɞɡɠ. ɆŮ ɏɜŬ ŮɜŮɟɔɧ əŬŰŬůəŮɡŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ɐ ɖ 

ˊɘɗŬɜɧŰɖŰŬ ɛɖɢŬɜɘəɐɠ ́ɟɧəɚɖůɖɠ ɓɟŬɢɞˊŰɩůŮɤɜ ɗŬ ŮɑɜŬɘ ˊɘɗŬɜɩɠ ɛɑŬ ɐ ŭɨɞ ŰɎɝŮɘɠ ɛŮɔɏɗɞɡɠ ɡɣɖɚɧŰŮɟɖ Ŭˊɧ 

ŰŬ əɚɘɛŬŰɘəɎ əŬɘ ɓɘɞɚɞɔɘəɎ ɔŮɔɞɜɧŰŬ ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬˊɎɜɤ. ɀɧɚɘɠ ɝŮəɘɜɐůŮɘ ɖ ɛŮŰŬəɑɜɖůɖ Ůɜɧɠ ɓɟɎ-

ɢɞɡ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ əɞɟɡűɐ Ůɜɧɠ ˊɟŬɜɞɨɠ, ɖ ˊɘɞ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ˊɞɡ ŮɚɏɔɢŮɘ Űɖɜ ŰɟɞɢɘɎ ˊŰɩůɖɠ 

ŮɑɜŬɘ ɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ˊɟŬɜɞɨɠ. ȺɘŭɘəɧŰŮɟŬ, ɞɘ ŮˊɘűɎɜŮɘŮɠ Űɤɜ ˊɟŬɜɩɜ ɛŮ əɚɑůɖ, ɧˊɤɠ ŬɡŰɏɠ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨ-

ɜŰŬɘ Ŭˊɧ Űɞɡɠ Ŭɟɛɞɨɠ Űɤɜ űɨɚɚɤɜ ůŰɞɡɠ ɔɟŬɜɑŰŮɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ ŮˊŮɘŭɐ ˊɟɞůŭɑŭɞɡɜ ɛɘŬ ɞɟɘɕɧɜŰɘŬ ůɡɜɘ-

ůŰɩůŬ ůŰɖɜ ˊɞɟŮɑŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɏɜŬɠ ɓɟɎɢɞɠ ɛŮŰɎ Űɖɜ ŬɜŬˊɐŭɖůɐ Űɞɡ ůŰɞ ˊɟŬɜɏɠ ɐ əɡɚɘɏŰŬɘ Ŭˊɧ Űɞ ˊɟŬɜɏɠ. 

Ƀɘ ˊɘɞ ŮˊɘəɑɜŭɡɜŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ "ɎɚɛŬŰŬ Űɞɡ ůəɘ" əŬɘ ˊɟɞůŭɑŭɞɡɜ ɡɣɖɚɐ ɞɟɘɕɧɜŰɘŬ 

ŰŬɢɨŰɖŰŬ ůŰɞ ˊɏŰɟɤɛŬ ˊɞɡ ˊɏűŰŮɘ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɧ ɜŬ ŬɜŬˊɖŭɎ ůŮ ɛŮɔɎɚɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ Ŭˊɧ Űɞɜ ˊɧŭŬ 

Űɖɠ ˊɚŬɔɘɎɠ. Ƀɘ əŬɗŬɟɏɠ ŮˊɘűɎɜŮɘŮɠ Ŭˊɧ ůəɚɖɟɧ ɛɖ ŬˊɞůŬɗɟɤɛɏɜɞ ɓɟɎɢɞ ŮɑɜŬɘ ɞɘ ˊɘɞ ŮˊɘəɑɜŭɡɜŮɠ, ŮˊŮɘŭɐ ŭŮɜ 

ŮˊɘɓɟŬŭɨɜɞɡɜ Űɖɜ əɑɜɖůɖ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ ˊɞɡ ˊɏűŰŮɘ ɐ əɡɚɎ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɞɘ 

ŮˊɘűɎɜŮɘŮɠ ˊɞɡ əŬɚɨˊŰɞɜŰŬɘ Ŭˊɧ űɚɨůɢɖ, ɔəɟŮɛɧ ɐ ɢŬɚɑəɘ Ŭˊɞɟɟɞűɞɨɜ ůɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ Űɖɠ 

ˊŰɩůɖɠ Űɞɡ ɓɟɎɢɞɡ əŬɘ, ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ, Űɖ ůŰŬɛŬŰɞɨɜ ŮɜŰŮɚɩɠ. 

ȹŮŭɞɛɏɜɞɡ ɚɞɘˊɧɜ ɧŰɘ ɞɘ əŬŰŬˊŰɩůŮɘɠ ɓɟɎɢɤɜ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ŬɟəŮŰɎ ůɖɛŬɜŰɘəɧ ɔŮɔɞɜɧɠ,Űɞ ɞˊɞɑɞ ɏɢŮɘ ɛŮɚŮŰɖ-

ɗŮɑ əŬɘ ɛŬɗɖɛŬŰɘəɎ, ɏɢŮɘ ˊɟɞəɨɣŮɘ ɏɜŬɠ ɛŬɗɖɛŬŰɘəɧɠ ůɡɜŰŮɚŮůŰɐɠ, ɞ ɞˊɞɑɞɠ ɞɜɞɛɎɕŮŰŬɘ ůɡɜŰŮɚŮůŰɐɠ ŮˊŬɜŬ-

űɞɟɎɠ əŬɘ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ɘəŬɜɧŰɖŰŬ ŮˊɘɓɟɎŭɡɜůɖɠ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ ɡɚɘəɞɨ. ȼ Űɘɛɐ Űɞɡ ůɡɜŰŮɚŮůŰɐ ŬɡŰɞɨ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ űɨůɖ Űɞɡ ɡɚɘəɩɜ ˊɞɡ ůɢɖɛŬŰɑɕɞɡɜ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɟɧůəɟɞɡůɖɠ. Ƀɘ əŬɗŬɟɏɠ ŮˊɘűɎɜŮɘŮɠ Ŭˊɧ 

ůəɚɖɟɧ ˊɏŰɟɤɛŬ ɏɢɞɡɜ ɡɣɖɚɞɨɠ ůɡɜŰŮɚŮůŰɏɠ ŮˊŬɜŬűɞɟɎɠ, Ůɜɩ Űɞ ɢɩɛŬ, Űɞ ɢŬɚɑəɘ əŬɘ ɞ ˊɚɐɟɤɠ ŬˊɞůŬɗɟɤɛɏ-

ɜɞɠ ɔɟŬɜɑŰɖɠ ɏɢɞɡɜ ɢŬɛɖɚɞɨɠ ůɡɜŰŮɚŮůŰɏɠ. ŮˊŬɜŬűɞɟɎɠ. ȷɡŰɧɠ ŮɑɜŬɘ ɞ ɚɧɔɞɠ ɔɘŬ Űɞɜ ɞˊɞɑɞ ŰɞˊɞɗŮŰɞɨɜŰŬɘ 

ůŰɟɩɛŬŰŬ ɢŬɚɘəɘɞɨ ůŰŬ ˊŬɔəɎəɘŬ ůɡɚɚɞɔɐɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊɞŰɟŬˊɞɨɜ ́ ŮɟŬɘŰɏɟɤ ŬɜŬˊɐŭɖůɖ Űɤɜ ˊŮŰɟɩɜ 

ˊɞɡ ˊɏűŰɞɡɜ. 
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ȯɚɚɞɘ ˊŬɟɎɔɞɜŰŮɠ, ɧˊɤɠ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɞ ůɢɐɛŬ Űɤɜ ɞɔəɧɚɘɗɤɜ Űɞɡ ɓɟɎɢɞɡ, ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɟɘɓɐɠ Űɤɜ Ůˊɘ-

űŬɜŮɘɩɜ Űɤɜ ɓɟɎɢɤɜ əŬɘ Űɞ Ŭɜ ɞ ɓɟɎɢɞɠ ůˊɎŮɘ ɐ ɧɢɘ ůŮ ɛɘəɟɧŰŮɟŬ əɞɛɛɎŰɘŬ əŬŰɎ Űɖɜ ˊɟɧůəɟɞɡůɖ ŮɑɜŬɘ ɧɚɞɘ 

ɛɘəɟɧŰŮɟɖɠ ůɖɛŬůɑŬɠ Ŭˊɧ Űɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ˊɟŬɜɞɨɠ əŬɘ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ ŮˊŬɜŬűɞɟɎɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ 

ŬɜɤŰɏɟɤ. 

  

2.1 ȾȷɇȼũɃɅȽȺɆ ȾȷɇɃȿȽɆŪȼɆȺɋɁ 

ȼ ȺɚɚɎŭŬ ɚɧɔɤ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ Űɖɠ ɗɏůɖɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ɢɩɟŬ ɛŮ ɛŮɔɎɚɖ ůŮɘůɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ əŬɗɩɠ əŬɘ 

ɛŮɔɎɚɖ ɔŮɤɛɞɟűɞɚɞɔɘəɐ əŬɘ ɔŮɤɚɞɔɘəɐ ́ɞɚɡɛɞɟűɑŬ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ˊɞɚɚɎ ŬŰɡ-

ɢɐɛŬŰŬ ɚɧɔɤ ŮŭŬűɘəɩɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɓɟŬɢɞˊŰɩůŮɤɜ ŰŬ ɞˊɞɑŬ ɗɏŰɞɡɜ ůŮ əɑɜŭɡɜɞ ŬɜɗɟɩˊɘɜŮɠ ɕɤɏɠ.  

ɮˊ˔ʽˁʱ ˖ˌ ˁʰˍˇ˂ʾˋʻʹˋʹ ˇˊʾʸʶˍʰʽ ˁʱʻʶ ʰ˂˂ʰʴʺΣ ˃ʽˁˊʺ ʺ ˃ʶʴʱ˂ʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˃ʽʰˌ ʲˇˎ˄ˇˉ˂ʰʴʽʱˌ όˁ˂ʽˍˏˇˌύΣ 
ˉˇˎ ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˃ʶˍʰˁʾ˄ʹˋʹ ˎ˂ʽˁˇˏ ˃ʶ ˊʺ˅ʹ ʺ ˈ˔ʽ ˍʹˌ ˋˎ˄ʷ˔ʶʽʰˌ ˍʹˌΣ ʰˊʴʺ ʹ ˅ʰ˒˄ʽˁʺ ʹ ˇˉˇʾʰ ˉˊˇʷˊ˔ʶˍʰʽ 
ʰˉˈ ˍʹ ʵˏ˄ʰ˃ʹ ˍʹˌ ʲʰˊˏˍʹˍʰˌ ˁʰʽ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ ˒ˎˋʽˁʱ ʺ ˍʶ˔˄ʹˍʱ ʰʾˍʽʰΦ ɳˉʽˉˊˈˋʻʶˍʰ ʹ ˁh ˍˇ˂ʾˋʻʹˋʹ ʶˁ˒ˊʱπ
ʸʶʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʽʰˌ ˄ʷʰˌ ˁʰˍʱˋˍʰˋʹˌ ʽˋˇˊˊˇˉʾʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ʶʾ˄ʰʽ ʵˎ˄ʰˍʺ ʹ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶˉʷ˃ʲʰˋʹ 
ʴʽʰ ˍʹ˄ ʶˉʽʲˊʱʵˎ˄ˋʹ ʹ ˁʰʽ ˉʰˏˋʹ ˍˇˎ ˒ʰʽ˄ˈ˃ʶ˄ˇˎΦ ʁʽ ʲʰˋʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 
˃ʽʰˌ ˁʰˍˇ˂ʾˋʻʹˋʹˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʶʾ˄ʰʽ ʴʶ˖˂ˇʴʽˁˇʾ ˈˉ˖ˌ ʹ ˒ˏˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ʹ ˍˇˎ ˉʶˍˊ˗˃ʰˍˇˌ ˉˇˎ ˋˎ˄ʰπ
˄ˍʱˍʰʽ ˋʶ ˃ʾʰ ˉʶˊʽˇ˔ʺΣ ˈˋˇ ˁʰʽ ˍˇˉˇʴˊʰ˒ʽˁˇʾ- ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʽˁˇʾ ʰ˂˂ʱ ˁʰʽ ˎʵˊˇ˂ˇʴʽˁˇʾΣ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁˇʾ ˁʰʽ 
ˎʵˊˇʴʶ˖˂ˇʴʽˁˇʾόɵˇˏˊˇˌΣ нлнлΦύ. 
 
 
ɳˉʽˉ˂ʷˇ˄Σ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ ʅʰ˃ˉʰˍʰˁʱˁʹ ό2007ύ ʹ ʰˋˍˇ˔ʾʰ ˉˊʰ˄ˇˏˌ ˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˁʰʽ ˋʶ ʷ˄ʰ˄ ˋˎ˄π
ʵˎʰˋ˃ˈ ˉʰˊʰʴˈ˄ˍ˖˄ ˈˉ˖ˌ ʹ ʰ˂˂ʰʴʺ ˋˍʹ˄ ˁ˂ʾˋʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˇˊʽˋ˃ʷ˄ʶˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʶˉʶ˃π
ʲʱˋʶʽˌ ˃ʷˋ˖ ʶˉʽʲˇ˂ʺˌ ˉˊˈˋʻʶˍ˖˄ ˒ˇˊˍʾ˖˄ ˋˍˇ ˉˊʰ˄ʷˌ ʰ˂˂ʱ ˁʰʽ ˂ˈʴ˖ ˋʶʽˋ˃ʽˁ˗˄ ˒ˇˊˍʾˋʶ˖˄Φ 
 
ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˍˇ˄ʽˋˍʶʾ ˉ˖ˌ ʰˉˈ ˍˇ ʷˍˇˌ мфту ˁʰʽ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰ ʷ˔ʶʽ ʶˉʽˁˊʰˍʺˋʶʽ ˇ ˔ʰˊʰˁˍʹˊʽˋ˃ˈˌ ғғ˃ʶπ
ˍʰˁʾ˄ʹˋʹ ˃ʰʸ˗˄ҔҔ ˁʰʽ ˈ˔ʽ ˁʰˍˇ˂ʽˋʻʺˋʶʽˌ ʰ˒ˇˏ ˇʽ ˃ʶˍʰˁʽ˄ʺˋʶʽˌ ʰˉˈ ˍʽˌ ʰˋˍˇ˔ʾʶˌ ˉˊʰ˄˗˄Σ ʵʽʰ˔˖ˊʾʸˇ˄ˍʰʽ ˃ʶ 
ʲʱˋʹ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʹˌ ˃ʶˍʰˁʾ˄ʹˋʺˌ ˍˇˎˌ (±ŀǊƴŜǎΣ 1978), ̱  hˇˉˇʾʰ ʰ˄ʰ˂ˏˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ (ʅʰ˃ˉʰˍʰπ
ˁʱˁʹΣ 2007): 
 

¶ ɇɞɜ Űɨˊɞ-Ůɑŭɞɠ Űɞɡ ɡɚɘəɞɨ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ 

¶ ɇɖɜ ˊŮɟɘŮɢɧɛŮɜɖ ɡɔɟŬůɑŬ Űɞɡ əŬŰɞɚɘůɗŬɑɜɞɜŰɞɠ ɡɚɘəɞɨ 

¶ ɇɖɜ əɑɜɖůɖ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ(əŬŰɎˊŰɤůɖ, ɞɚɑůɗɖůɖ, ɟɞɐ) 

¶ ɇɖɜ ŰŬɢɨŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ ůɡɜŰŮɚŮɑŰŬɘ ɖ əɑɜɖůɖ 

¶ ɇɞ ŬɑŰɘɞ Űɖɠ əɑɜɖůɖɠ(ůŮɘůɛɧɠ, ˊŬɟɎɔɞɜŰŬɠ Űɞɡ ɜŮɟɞɨ, Ŭɜɗɟɩˊɘɜɞɠ ˊŬɟɎɔɞɜŰŬɠ 

¶ ɇɖɜ ŰɞˊɞɗŮůɑŬ ɞˊɞɨ ɚŬɛɓɎɜŮɘ ɢɩɟŬ Űɞ űŬɘɜɧɛŮɜɞ (ɝɖɟɎ, ɗɎɚŬůůŬ, ɚɑɛɜɖ) 

¶ ɇɖɜ ɔŮɤɛŮŰɟɑŬ əŬɗɩɠ əŬɘ Űɖɜ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ˊɟŬɜɞɨɠ 

¶ ɇɞɜ ɛɖɢŬɜɘůɛɧ ɞɚɑůɗɖůɖɠ  

¶ ɇɖɜ ůɢɏůɖ ɞɚɑůɗɖůɖɠ əŬɘ Űɖɜ ŮˊɘűɎɜŮɘŬ ůŰɖɜ ɞˊɞɑŬ ɞɚɘůɗŬɑɜŮɘ Űɞ ɡɚɘəɧ 

 

Ƀɘ ɓŬůɘəɏɠ ɛɞɟűɏɠ əŬŰɞɚɘůɗɐůŮɤɜ əŬŰɎ (Cruden & Varnes, 1996) (ȺɘəɧɜŬ 2.1) ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

¶ ȾŬŰɎˊŰɤůɖ ɓɟɎɢɤɜ 

¶ ȷɜŬŰɟɞˊɐ: ɄŮɟɘůŰɟɞűɐ ɔɨɟɤ Ŭˊɧ Űɞɜ ɎɝɞɜŬ ˊɞɡ ɓɟɑůəŮŰŬɘ əɎŰɤ Ŭˊɧ Űɞ əɏɜŰɟɞ ɓɎɟɞɡɠ Űɖɠ ɛɎɕŬɠ 

¶  Ƀɚɑůɗɖůɖ-ɄŮɟɘůŰɟɞűɘəɐ: ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɖ ɓɟŬɢɞɛɎɕŬ ́ŮɟɘůŰɟɏűŮŰŬɘ ɔɨɟɤ Ŭˊɧ ɏɜŬ ůɖɛŮɑɞ 

Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɞ əɏɜŰɟɞ ɓɎɟɞɡɠ Űɖɠ ɛɎɕŬɠ 

¶ Ƀɚɑůɗɖůɖ-ȺˊɑˊŮŭɖ: ȼ ŭɘŬűɞɟɎ ɛŮ Űɖɜ ˊŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ ŮɑɜŬɘ ɧŰɘ ɖ ɓɟŬɢɞɛɎɕŬ əɘɜŮɑŰŬɘ əŬŰɎ 

ɛɐəɞɡɠ Ůɜɧɠ Ůˊɘˊɏŭɞɡ 

¶ ɄɚŮɡɟɘəɐ ŮɝɎˊɚɤůɖ 
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¶ Ʌɞɐ-ůŮ ɓɟŬɢɞɛɎɕŬ: ɄŬɟŬŰɖɟɞɨɜŰŬɘ ůɡɜŮɢŮɑɠ ŮɟˊɡůŰɘəɏɠ ɛŮŰŬəɘɜɐůŮɘɠ Űɧůɞ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ɧůɞ əŬɘ 

ůŰɞ ɡˊɏŭŬűɞɠ ɞɘ ɞˊɞɑŮɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ Ŭɟɔɏɠ əŬɘ ŭɘŬűɞɟɘəɏɠ ɛŮŰŬŰɞˊɑůŮɘɠ ůɢŮŰɘəɩɠ ɡɔŮɘɩɜ 

ŰŮɛŬɢɑɤɜ 

¶ Ʌɞɐ-ůŮ ɏŭŬűɞɠ: ȼ ɛŮŰŬəɘɜɞɡɛɏɜɖ ɛɎɕŬ ůɡɛˊŮɟɘűɏɟŮŰŬɘ ɤɠ ˊŬɢɨɟŮɡůŰɞ ɡɔɟɧ 

¶ ɆɨɜɗŮŰŮɠ ɛɞɟűɏɠ: ȷˊɞŰŮɚɞɨɜ ˊŮɟɘˊŰɩůŮɘɠ ɞˊɞɨ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůɡɜŭɡŬůɛɞɑ ŭɨɞ ɖ ˊŮɟɘůůɞŰɏɟɤɜ Ŭ-

ůŰɞɢɘɩɜ 

 

 

ȺɘəɧɜŬ 2.1 ȾŬŰɖɔɞɟɑŮɠ ȾŬŰɞɚɘůɗɐůŮɤɜ (ɆŬɛˊŬŰŬəɎəɖɠ,2007) 

 

 

2.1.1 ȾŬŰŬˊŰɩůŮɘɠ  

ȼ ˊŮɟɑˊŰɤůɖ Űɤɜ əŬŰŬˊŰɩůŮɤɜ (ȺɘəɧɜŬ 2.2) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɛŮɔɎɚɖ ŰŬɢɨŰɖŰŬ əɑɜɖůɖɠ Űɞɡ ɡɚɘəɞɨ Űɞ 

ɞˊɞɑɞ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɓɟŬɢɩŭɖɠ ɛɎɕŮɠ. Ƀɘ əŬŰŬˊŰɩůŮɘɠ Ůˊɑůɖɠ Ŭűɞɟɞɨɜ ůɡɔəŮəɟɘɛɏɜŬ ˊŮŰɟɩɛŬŰŬ əŬɘ 

ŮŭɎűɖ, ŰŬ ɞˊɞɑŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɛŮɔɎɚɖ ůɡɜɞɢɐ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůəɚɖɟɏɠ Ɏɟɔɘɚɞɘ əŬɘ ɛɎɟɔŮɠ. 

 Ⱥˊɘˊɚɏɞɜ ɞɘ əŬŰŬˊŰɩůŮɘɠ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŭɨɞ əɨɟɘŮɠ əŬŰɖɔɞɟɑŮɠ, Űɖɜ ŮɜŬɚɚŬɔɐ ɎəŬɛˊŰɤɜ ˊŮŰɟɤɛɎŰɤɜ ɛŮ ɚɘɔɧ-

ŰŮɟɞ ůɡɛˊŬɔɐ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ŰɟɤŰɎ ůŰɖɜ ŬˊɞůɎɗɟɤůɖ ɖ ŭɘɎɓɟɤůɖ ˊŮŰɟɩɛŬŰŬ əŬɘ ůŰɘɠ əŬŰŬˊŰɩůŮɘɠ, ɞɘ 

ɞˊɞɑŮɠ ˊɟɞəŬɚɞɨɜŰŬɘ Ŭˊɧ ɛɘŬ ɛɖ Ůɡɜɞɥəɐ ŭɘɎŰŬɝɖ Űɤɜ Ůˊɘˊɏŭɤɜ ŬůɡɜɏɢŮɘŬɠ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ. ȰŰůɘ ůŰɖɜ ˊɟɩŰɖ 

əŬŰɖɔɞɟɑŬ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ əŬŰɎˊŰɤůɖ ŬˊɞŰŮɚŮɑ ɖ ɡˊɞůəŬűɐ Űɖɠ ɓɎůɖɠ Űɞɡ ɎəŬɛˊŰɞɡ ˊŮŰɟɩɛŬŰɞɠ 
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Ŭˊɧ ŮɝɤɔŮɜŮɑɠ ɔŮɤŭɡɜŬɛɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, Ůɜɩ ůŰɖɜ ŭŮɨŰŮɟɖ əŬŰɖɔɞɟɑŬ ɞ ůɢɖɛŬŰɘůɛɧɠ ɟɤɔɛɩɜ ɚɧɔɤ Ŭůɡɜɏ-

ɢŮɘŬɠ ůŰɖɜ ɔŮɤɛŮŰɟɑŬ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ůɡɜŭɟɞɛɐ Űɞɡ ɜŮɟɞɨ ŬɚɚɎ əŬɘ Űɤɜ ɟɘɕɩɜ Űɤɜ ŭɏɜŭɟɤɜ ˊɟɞəŬɚɞɨɜ 

ˊɟɧůɗŮŰŮɠ ŰɎůŮɘɠ ɛŮ ůɡɜɏˊŮɘŬ Űɖɜ ɢŬɚɎɟɤůɖ Űɤɜ ɓɟɎɢɤɜ. 

 

 

ȺɘəɧɜŬ 2.2 ȾŬŰŬˊŰɩůŮɘɠ Ʉȼũȼ: https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock_fall.jpg 

 

 

2.1.2  ȷɜŬŰɟɞˊɏɠ 

ȳůɞɜ ŬűɞɟɎ Űɘɠ ŬɜŬŰɟɞˊɏɠ (ȺɘəɧɜŬ 2.3) ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, ɖ əɑɜɖůɖ ɔɑɜŮŰŬɘ ɔɨɟɤ Ŭˊɧ ůɖɛŮɑɞ ˊɞɡ ɓɟɑůəŮ-

ŰŬɘ əɎŰɤ Ŭˊɧ Űɞ əɏɜŰɟɞ ɓɎɟɞɡɠ Űɖɠ ɛŮŰŬəɘɜɞɨɛŮɜɖɠ ɛɎɕŬɠ. ȸŬůɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ Űɖɜ ˊɟɧəɚɖůɐ Űɞɡɠ ŮɑɜŬɘ 

ɖ ɓŬɟɨŰɖŰŬ Ŭˊɧ ɔŮɘŰɞɜɘəɎ ŰŮɛɎɢɖ ɧˊɤɠ Ůˊɑůɖɠ əŬɘ Ŭˊɧ ɡŭɟɞůŰŬŰɘəɏɠ ˊɘɏůŮɘɠ. ɀŮ Űɖɜ ŬɜŬŰɟɞˊɐ Űɖɠ ɛɎɕŬɠ, ɖ 

Ŭɟɢɘəɐ əɑɜɖůɖ ɛŮŰŬɓɎɚɚŮŰŬɘ ůɡɜɐɗɤɠ ŮɑŰŮ ůŮ ˊŰɩůɖ, ŮɑŰŮ ůŮ ɞɚɑůɗɖůɖ. ɇɏɚɞɠ ɖ ŬɜŬŰɟɞˊɐ ŮɑɜŬɘ ɏɜŬ Ůɑŭɞɠ əɑ-

ɜɖůɖɠ Űɞ ɞˊɞɑɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŮɝŬɘɟŮŰɘəɎ Ŭɟɔɐ əɑɜɖůɖ ůŰŬ ŬɟɢɘəɎ ůŰɎŭɘŬ əŬɘ ůŰɖɜ ŮɝŬɘɟŮŰɘəɎ ɔɟɐ-

ɔɞɟɐ əɑɜɖůɖ ůŰŬ ŰŮɚɘəɎ ůŰɎŭɘŬ. 

https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock_fall.jpg
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ȺɘəɧɜŬ 2.3 ȷɜŬŰɟɞˊɐ ȸɟɎɢɤɜ (Topples) Ʉȼũȼ: https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock-

topple.jpg 

 

 

ȺɘəɧɜŬ 2.4 ȷɜŬŰɟɞˊɐ ɓɟɎɢɤɜ ůŰɞɜ ȸɃȷȾ Ʉȼũȼ: https://www.newsit.gr/topikes-eidhseis/kriti -kakokairia-

xeimarros-o-voak-ptosi-vraxou-kai-anatropi-ix-video/2725640/ 

 

 

https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock-topple.jpg
https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock-topple.jpg
https://www.newsit.gr/topikes-eidhseis/kriti-kakokairia-xeimarros-o-voak-ptosi-vraxou-kai-anatropi-ix-video/2725640/
https://www.newsit.gr/topikes-eidhseis/kriti-kakokairia-xeimarros-o-voak-ptosi-vraxou-kai-anatropi-ix-video/2725640/
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2.1.3  Ƀɚɑůɗɖůɖ 

ȾŬŰɎ Űɞɜ Varnes (1978), ůŰɖɜ ɞɚɑůɗɖůɖ, ɖ əɑɜɖůɖ ůɡɜɑůŰŬŰŬɘ ůŮ ŭɘŬŰɛɖŰɘəɐ ́ ŬɟŬɛɧɟűɤůɖ əŬɘ ɛŮŰŬŰɧˊɘůɖ 

əŬŰɎ ɛɐəɞɠ ɛɘŬɠ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ŮˊɘűŬɜŮɘɩɜ ˊɞɡ ŮɑɜŬɘ ɞɟŬŰɏɠ ɐ ɛˊɞɟɞɨɜ ŮɨɚɞɔŬ ɜŬ ůɡɜŬɢɗɞɨɜ, ɐ ŮɜŰɧɠ ɛɘŬɠ 

ůɢŮŰɘəɎ ůŰŮɜɐɠ ɕɩɜɖɠ. ȼ ɛŮŰŬəɑɜɖůɖ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɟɞɞŭŮɡŰɘəɐ, ŭɖɚŬŭɐ ɖ ŭɘŬŰɛɖŰɘəɐ ŬůŰɞɢɑŬ ɛˊɞɟŮɑ ŬɟɢɘəɎ 

ɜŬ ɛɖɜ ŮɛűŬɜɑɕŮŰŬɘ ŰŬɡŰɧɢɟɞɜŬ ůŮ ŬɡŰɧ ˊɞɡ ŰŮɚɘəɎ ɔɑɜŮŰŬɘ ɛɘŬ əŬɗɞɟɘůɛɏɜɖ ŮˊɘűɎɜŮɘŬ ɟɐɝɖɠ, ŬɚɚɎ ɜŬ ŭɘŬŭɑ-

ŭŮŰŬɘ Ŭˊɧ ɛɘŬ ˊŮɟɘɞɢɐ Űɞˊɘəɐɠ ŬůŰɞɢɑŬɠ. ȼ ɛŮŰŬŰɞˊɘůɛɏɜɖ ɛɎɕŬ ɛˊɞɟŮɑ ɜŬ ɞɚɘůɗŬɑɜŮɘ ˊɏɟŬ Ŭˊɧ Űɖɜ Ŭɟɢɘəɐ 

ŮˊɘűɎɜŮɘŬ ŭɘɎɟɟɖɝɖɠ ůŮ ŬɡŰɧ ˊɞɡ ɐŰŬɜ ɖ Ŭɟɢɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ɖ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ ŮˊɘűɎɜŮɘŬ 

ŭɘŬɢɤɟɘůɛɞɨ. 

 

2.1.4  Ƀɚɑůɗɖůɖ-ɄŮɟɘůŰɟɞűɘəɐ 

ɀɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɐ ˊŮɟɑˊŰɤůɖ ˊŮɟɘůŰɟɞűɘəɐɠ ɞɚɑůɗɖůɖɠ (ȺɘəɧɜŬ 2.5) ŮɑɜŬɘ ɞɘ ɚɘɗɞɟɟɘˊɏɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ 

ɞɚɘůɗɐůŮɘɠ əŬŰɎ ɛɐəɞɠ ɛɘŬɠ ŮˊɘűɎɜŮɘŬɠ ɟɐɔɛŬŰɞɠ ˊɞɡ ŮɑɜŬɘ əɡɟŰɤɛɏɜɖ əɞɑɚŬ ˊɟɞɠ ŰŬ ˊɎɜɤ. ȼ ɛŮŰŬəɑɜɖůɖ ůŰɘɠ 

əŬɗɘɕɐůŮɘɠ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ɛɧɜɞ əŬŰɎ ɛɐəɞɠ ŮůɤŰŮɟɘəɩɜ ŮˊɘűŬɜŮɘɩɜ ɞɚɑůɗɖůɖɠ. Ƀɘ ŮəŰŮɗŮɘɛɏɜŮɠ ɟɤɔɛɏɠ ŮɑɜŬɘ 

ɞɛɧəŮɜŰɟŮɠ ůŮ əɎŰɞɣɖ əŬɘ əɞɑɚŮɠ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ əɑɜɖůɖɠ. ȺɎɜ ɖ əŬŰɞɚɑůɗɖůɖ ŮəŰŮɑɜŮŰŬɘ ɔɘŬ ůɖɛŬ-

ɜŰɘəɐ ŬˊɧůŰŬůɖ əŬŰɎ ɛɐəɞɠ Űɞɡ ˊɟŬɜɞɨɠ əɎɗŮŰŬ ˊɟɞɠ Űɖ ŭɘŮɨɗɡɜůɖ Űɖɠ əɑɜɖůɖɠ, ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ 

ɟɐɔɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŮɔɔɑůŮɘ Űɞ ůɢɐɛŬ Ůɜɧɠ ŰɞɛɏŬ Ůɜɧɠ əɡɚɑɜŭɟɞɡ Űɞɡ ɞˊɞɑɞɡ ɞ ɎɝɞɜŬɠ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚɞɠ 

ˊɟɞɠ Űɞ ˊɟŬɜɏɠ. 

 

ȺɘəɧɜŬ 2.5 ɄŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ Ʉȼũȼ: https://www.bgs.ac.uk/wp-content/up-

loads/2020/06/rock_slide.jpg 

 

 

https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock_slide.jpg
https://www.bgs.ac.uk/wp-content/uploads/2020/06/rock_slide.jpg
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2.1.5  Ƀɚɑůɗɖůɖ-ȺˊɑˊŮŭɖ 

ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ɛɘŬɠ ɛŮŰŬűɞɟɘəɐɠ ɞɚɑůɗɖůɖɠ (ȺɘəɧɜŬ 2.6), ɖ ɛŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ ŰŮɑɜŮɘ ɜŬ ɛŮŰŬəɘɜɖɗŮɑ ˊɟɞɠ 

ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ əŬŰŮɨɗɡɜůɖ ɐ ́ɟɞɠ ŰŬ ɏɝɤ ɐ ́ɟɞɠ ŰŬ əɎŰɤ əŬɘ ˊɟɞɠ ŰŬ ɏɝɤ əŬŰɎ ɛɐəɞɠ ɛɘŬɠ ɚɘɔɧŰŮɟɞ ŮˊɑˊŮ-

ŭɖɠ ŮˊɘűɎɜŮɘŬɠ ɏɢŮɘ ŮɚɎɢɘůŰŬ Ŭˊɧ Űɖɜ ˊŮɟɘůŰɟɞűɘəɐ əɑɜɖůɖ ɐ Űɖɜ ˊɟɞɠ ŰŬ ˊɑůɤ əɚɑůɖ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɖɜ 

ˊŰɩůɖ. ȼ əɘɜɞɨɛŮɜɖ ɛɎɕŬ ɞɚɘůɗŬɑɜŮɘ ůɡɜɐɗɤɠ ůŰɖɜ Ŭɟɢɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ. Ⱥˊɘˊɚɏɞɜ ɛɘŬ ɛŮŰŬűɞɟɘəɐ 

ɞɚɑůɗɖůɖ, ɤůŰɧůɞ, ɛˊɞɟŮɑ ɜŬ ˊɟɞɢɤɟɐůŮɘ Ůˊ' ŬɧɟɘůŰɧɜ ŮɎɜ ɖ ŮˊɘűɎɜŮɘŬ ůŰɞ ůŰɖɜ ɞˊɞɑŬ ůŰɖɟɑɕŮŰŬɘ ŮɑɜŬɘ ŮˊŬɟ-

əɩɠ əŮəɚɘɛɏɜɖ əŬɘ Ůűɧůɞɜ ɖ ŭɘŬŰɛɖŰɘəɐ ŬɜŰɑůŰŬůɖ əŬŰɎ ɛɐəɞɠ ŬɡŰɐɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ˊŬɟŬɛɏɜŮɘ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 

Űɖɜ ˊɘɞ ůɢŮŭɧɜ ůŰŬɗŮɟɐ əɘɜɖŰɐɟɘŬ ŭɨɜŬɛɖ. ɀɘŬ ɛŮŰŬűɞɟɘəɐ ɞɚɑůɗɖůɖ ůŰɖɜ ɞˊɞɑŬ ɖ əɘɜɞɨɛŮɜɖ ɛɎɕŬ ŬˊɞŰŮɚŮɑ-

ŰŬɘ Ŭˊɧ ɛɘŬ ŮɜɘŬɑŬ ɛɞɜɎŭŬ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ˊɞɚɨ ˊŬɟŬɛɞɟűɤɛɏɜɖ ɐ ɛŮɟɘəɏɠ ůŰŮɜɎ ůɡɜŭŮŭŮɛɏɜŮɠ ɛɞɜɎŭŮɠ ɛˊɞɟŮɑ 

ɜŬ ɞɜɞɛŬůŰŮɑ ɞɚɑůɗɖůɖ ɛˊɚɞə. ȺɎɜ ɖ əɘɜɞɨɛŮɜɖ ɛɎɕŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɏɠ ɖɛɘŬɜŮɝɎɟŰɖŰŮɠ ɛɞɜɎŭŮɠ, ɞɜɞ-

ɛɎɕŮŰŬɘ ůˊŬůɛɏɜɖ ɐ ŭɘŬŰŬɟŬɔɛɏɜɖ. ɞɚɑůɗɖůɖ. ȼ əɑɜɖůɖ Űɤɜ ɛŮŰŬűɞɟɘəɩɜ ɞɚɘůɗɐůŮɤɜ ůɡɜɐɗɤɠ ŮɚɏɔɢŮŰŬɘ ŭɞ-

ɛɘəɎ Ŭˊɧ ŮˊɘűɎɜŮɘŮɠ ŬŭɡɜŬɛɑŬɠ, ɧˊɤɠ ŰŬ ɟɐɔɛŬŰŬ (Cruden & Varnes, 1996) 

 

 

 

ȺɘəɧɜŬ 2.6 ȺˊɑˊŮŭɖ Ƀɚɑůɗɖůɖ Ʉȼũȼ: https://www.bgs.ac.uk/wp-content/uploads/2020/06/transla-

tional_slides.jpg 

 

 

2.1.6 ȷɑŰɘŬ əŬŰɞɚɘůɗɐůŮɤɜ 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗɞɨɜ Ůˊɑůɖɠ əŬɘ ɞɘ ɓŬůɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ůɡɜŰŮɚɞɨɜ ůŰɖɜ ŬůŰɞɢɑŬ Ůɜɧɠ ˊɟŬɜɞɨɠ 

ɞɘ ɞˊɞɑɞɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ (Welcome to BGS - British Geological Survey, 2023): 

¶ ɁŮɟɧ: ɖ ˊɟɞůɗɐəɖ ɜŮɟɞɨ ůŰɞ ɡɚɘəɧ ɛɘŬɠ ˊɚŬɔɘɎɠ ŬɡɝɎɜŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ əŬŰɞɚɑůɗɖůɖɠ. ȷɡŰɧ ɞűŮɑ-

ɚŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ ɜŮɟɧ ˊɟɞůɗɏŰŮɘ ɓɎɟɞɠ, ɛŮɘɩɜŮɘ Űɖɜ ŬɜŰɞɢɐ Űɞɡ ɡɚɘəɞɨ əŬɘ ɛŮɘɩɜŮɘ Űɖɜ Űɟɘɓɐ, 

ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖɜ əɑɜɖůɖ Űɞɡ ɡɚɘəɞɨ ˊɟɞɠ ŰŬ əɎŰɤ. 

¶ ȹɘŬŭɘəŬůɑŮɠ ŭɘɎɓɟɤůɖɠ: ŮɎɜ ɞ ˊɡɗɛɏɜŬɠ ɛɘŬɠ ˊɚŬɔɘɎɠ ŭɘŬɓɟɩɜŮŰŬɘ ůɡɜŮɢɩɠ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭˊɧ Űɖ 

ɗɎɚŬůůŬ ɐ ɏɜŬ ˊɞŰɎɛɘ, ɖ ˊɚŬɔɘɎ ɗŬ ɔɑɜŮɘ ŰŮɚɘəɎ ˊɞɚɨ ŬˊɧŰɞɛɖ ɔɘŬ ɜŬ ɛˊɞɟɏůŮɘ ɜŬ əɟŬŰɖɗŮɑ ɛɧɜɖ Űɖɠ. 

https://www.bgs.ac.uk/wp-content/uploads/2020/06/translational_slides.jpg
https://www.bgs.ac.uk/wp-content/uploads/2020/06/translational_slides.jpg
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¶ ũɤɜɑŬ əɚɑůɖɠ (ŬˊɧŰɞɛɖ əɚɑůɖ Űɞɡ ˊɟŬɜɞɨɠ): ȼ ɔɤɜɑŬ əɚɑůɖɠ ŮɑɜŬɘ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɧůɞɜ Ŭ-

űɞɟɎ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ. ɃˊɞɘŬŭɐˊɞŰŮ ŬɚɚŬɔɐ ůŮ ŬɡŰɐɜ ˊɞɡ Űɖɜ əɎɜŮɘ ˊɘɞ ŬˊɧŰɞɛɖ (ɧˊɤɠ ɖ ŭɘɎ-

ɓɟɤůɖ Űɤɜ ŬəŰɩɜ) ŬɡɝɎɜŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ əŬŰɞɚɑůɗɖůɖɠ. 

¶ ɇɨˊɞɠ ˊŮŰɟɤɛɎŰɤɜ: ɞ Űɨˊɞɠ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ ůŰɞ ˊɟŬɜɏɠ əŬɘ ɞ ůɡɜŭɡŬůɛɧɠ Űɞɡɠ ɛˊɞɟŮɑ ɜŬ ŬɡɝɐůŮɘ 

Űɖɜ ˊɘɗŬɜɧŰɖŰŬ əŬŰɞɚɑůɗɖůɖɠ. 

¶ ɆɢɐɛŬ əɧəəɤɜ: Űɞ ůɢɐɛŬ Űɤɜ əɧəəɤɜ ˊɞɡ ůɡɜɗɏŰɞɡɜ ɏɜŬ ˊɏŰɟɤɛŬ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůŮɘ Űɞɜ əɑɜŭɡɜɞ 

əŬŰɞɚɑůɗɖůɖɠ. 

¶ ɆɨɜŭŮůɖ əŬɘ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɤɜ Ůˊɘˊɏŭɤɜ ůŰɟɩůɖɠ. 

¶ ȹɘɎŰŬɝɖ Űɤɜ ůŰɟɤɛɎŰɤɜ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ. 

¶ ȹɘŬŭɘəŬůɑŮɠ ŭɘɎɓɟɤůɖɠ: ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ɣɨɝɖ-Ŭˊɧɣɡɝɖ ɛŮɘɩɜŮɘ Űɖ ůɡɜɞɢɐ ("əɞɚɚɖŰɘəɧŰɖŰŬ") 

ɛŮŰŬɝɨ Űɤɜ əɧəəɤɜ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ. 

¶ ȸɚɎůŰɖůɖ: ɖ ɓɚɎůŰɖůɖ ůɡɛɓɎɚɚŮɘ ůŰɖ ůɡɔəɧɚɚɖůɖ Űɤɜ ɡɚɘəɩɜ- ɖ ŬˊɞɛɎəɟɡɜůɖ Űɖɠ ɓɚɎůŰɖůɖɠ Ŭɡ-

ɝɎɜŮɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ əŬŰɞɚɑůɗɖůɖɠ. 

¶ ɄɚɖɛɛɨɟŮɠ. 

¶ ȼűŬɑůŰŮɘŬ əŬɘ ůŮɘůɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŮ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ. 

¶ ȷɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ: ɖ Ůɝɧɟɡɝɖ, ɞɘ ŭɞɜɐůŮɘɠ Űɖɠ əɡəɚɞűɞɟɑŬɠ ɐ ɖ ŬůŰɘəɞˊɞɑɖůɖ ŬɚɚɎɕɞɡɜ ŰŬ 

ˊɟɧŰɡˊŬ ŬˊɞůŰɟɎɔɔɘůɖɠ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɡŭɎŰɤɜ.  

 

 

 

2.2  ɄȺɅȽɄɇɋɆȺȽɆ ȾȷɇɃȿȽɆŪȼɆȼɆ ɆɇȼɁ Ⱥȿȿȷȹȷ ȾȷȽ ȹȽȺŪɁɋɆ 

ȿɧɔɤ Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɖɠ ȺɚɚɎŭŬɠ, ˊɞɚɚɞɑ ɞɘəɘůɛɞɑ əŬɘ əɡɟɑɤɠ Űɞˊɘəɏɠ əɞɘɜɧŰɖŰŮɠ ŮɑɜŬɘ ɢŰɘůɛɏɜŮɠ ůŮ ˊɟɧˊɞ-

ŭŮɠ ɛŮɔɎɚɤɜ ɞɟŮɘɜɩɜ ɧɔəɤɜ. ȷɡŰɧ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɖ ŰɞˊɞɗŮůɑŬ ɜŬ ŮɔəɡɛɞɜŮɑ əɑɜŭɡɜɞɡɠ ɔɘŬ Űɞɡɠ əŬŰɞɑəɞɡɠ 

əŬɘ Űɖɜ ́ ŮɟɘɞɡůɑŬ Űɞɡɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůɨɛűɤɜŬ ɛŮ Űɞ ŰɛɐɛŬ ɇŮɢɜɘəɐɠ ũŮɤɚɞɔɑŬɠ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ȷɟɢɐɠ 

ũŮɤɚɞɔɘəɩɜ əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ ȺɟŮɡɜɩɜ, Űɞ ɞˊɞɑɞ ŮəŭɑŭŮɘ ŭŮɚŰɑŬ Űɨˊɞɡ ŬɜŬűɞɟɘəɎ ɛŮ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ůŰɞɜ 

ȺɚɚŬŭɘəɧ ɉɩɟɞ, ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɨɝɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬŰɎ Űɖɜ ŭɘŮŰɑŬ 2020-2021(ȺɘəɧɜŬ 2.7) ɛŮ ŰŬ ůɞ-

ɓŬɟɎ əŬɚŬɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ɜŬ űŰɎɜɞɡɜ ŰŬ 501. ɇŬ 312 Ŭˊɧ ŬɡŰɎ əŬŰŬɔɟɎűɖəŬɜ Űɞ 2020 ɛŮ Űɖɜ ˊŮɟɘűɏɟŮɘŬ 

Űɖɠ ŪŮůůŬɚɑŬɠ ɜŬ ɏɢŮɘ ˊɚɖɔŮɑ ˊŮɟɘůůɧŰŮɟɞ ůŮ ˊɞůɞůŰɧ 62.82%, Ůɜɩ ɔɘŬ Űɞ ɏŰɞɠ 2021 ɖ ˊŮɟɘűɏɟŮɘŬ ˊɞɡ Ůˊɚɐɔɖ 

ˊŮɟɘůůɧŰŮɟɞ ɐŰŬɜ ɖ ˊŮɟɘűɏɟŮɘŬ Űɖɠ ŭɡŰɘəɐɠ ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ ɛŮ ˊɞůɞůŰɧ 35.45%.  
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ȺɘəɧɜŬ 2.7 ɉɎɟŰɖɠ ŪɏůŮɤɜ ȾŬŰɞɚɘůɗɐůŮɤɜ ůŰɞɜ ȺɚɚŬŭɘəɧ ɉɩɟɞ ɔɘŬ Űɞ ɏŰɞɠ 2021 Ʉȼũȼ: 

https://proini.news/_site/wp-content/uploads/2022/09/xarths-katolisthiseis.png 

 

 

 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ɡˊɎɟɝŮɘ ɛɘŬ əŬɚɨŰŮɟɖ ŮɘəɧɜŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞ-

ɛɏɜɤɜ, ɖ NASA ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ˊŬɜŮˊɘůŰɐɛɘɞ Űɞɡ Columbia 

(https://sedac.ciesin.columbia.edu/data/set/ndh-landslide-hazard-distribution) ŭɖɛɘɞɨɟɔɖůŬɜ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏ-

ɜɤɜ ɖ ɞˊɞɑŬ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɏɜŬ ɛɏůɞ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ůɢŮŰɘəɐɠ əŬŰŬɜɞɛɐɠ əŬɘ ůɡɢɜɧŰɖŰŬɠ Űɞɡ ˊŬɔəɧůɛɘɞɡ 

https://proini.news/_site/wp-content/uploads/2022/09/xarths-katolisthiseis.png
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əɘɜŭɨɜɞɡ əŬŰɞɚɘůɗɐůŮɤɜ (ȺɘəɧɜŬ 2.8).ɆɨɛűɤɜŬ ɛŮ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɢŬ-

ɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ˊŮɟɘɞɢɐ ɛɏŰɟɘɞɡ əɘɜŭɨɜɞɡ ɔɘŬ Űɖɜ ŮɛűɎɜɘůɖ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ (ȺɘəɧɜŬ 2.9). 

 

ȺɘəɧɜŬ 2.8 ȾŬŰŬɜɞɛɐ ȺˊɘəɘɜŭɡɜɧŰɖŰŬɠ ȾŬŰɞɚɘůɗɐůŮɤɜ ůŰɞɜ ȺɚɚŬŭɘəɧ ɢɩɟɞ Ʉȼũȼ: https://sedac.ciesin.co-

lumbia.edu/data/set/ndh-landslide-hazard-distribution 

 

 

https://sedac.ciesin.columbia.edu/data/set/ndh-landslide-hazard-distribution
https://sedac.ciesin.columbia.edu/data/set/ndh-landslide-hazard-distribution
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ȺɘəɧɜŬ 2.9 ɈˊɧɛɜɖɛŬ ȾŬŰŬɜɞɛɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ əŬŰɞɚɘůɗɐůŮɤɜ Ʉȼũȼ: https://sedac.ciesin.colum-

bia.edu/data/set/ndh-landslide-hazard-distribution 

 

 

ȼ ˊŮɟɘɞɢɐ Űɖɠ ȹɡŰɘəɐɠ ȺɚɚɎŭŬɠ, ɔɜɤůŰɐ ɔɘŬ Űɖɜ ɎɔɟɘŬ ŰɞˊɞɔɟŬűɑŬ Űɖɠ, ɏɢŮɘ ɓɘɩůŮɘ ɛɘŬ ŬɝɘɞůɖɛŮɑɤŰɖ Ŭɨɝɖůɖ 

Űɤɜ ˊŮɟɘůŰŬŰɘəɩɜ əŬŰɞɚɘůɗɐůŮɤɜ (ȺɘəɧɜŬ 2.10), ŬűɐɜɞɜŰŬɠ ŰŬ ɔɟŬűɘəɎ ŰɞˊɑŬ Űɖɠ ůɖɛŬŭŮɛɏɜŬ Ŭˊɧ ŰŬ ůɖɛɎŭɘŬ 

Űɖɠ ŬůŰɎɗŮɘŬɠ. Ƀɘ ŮˊɘˊŰɩůŮɘɠ ŮˊŮəŰŮɑɜɞɜŰŬɘ ˊɏɟŬ Ŭˊɧ Űɞ űɡůɘəɧ ŰɑɛɖɛŬ, ŮˊɖɟŮɎɕɞɜŰŬɠ Űɘɠ Űɞˊɘəɏɠ ɞɘəɞɜɞɛɑŮɠ 

əŬɘ ɡˊɞŭɞɛɏɠ. Ƀɘ ˊɟɞůˊɎɗŮɘŮɠ ɔɘŬ Űɞɜ ɛŮŰɟɘŬůɛɧ ŬɡŰɩɜ Űɤɜ əɘɜŭɨɜɤɜ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɏɜŬɜ ůɡɜŭɡŬůɛɧ ůɡůŰɖ-

ɛɎŰɤɜ ɏɔəŬɘɟɖɠ ˊɟɞŮɘŭɞˊɞɑɖůɖɠ əŬɗɩɠ əŬɘ ŮəŰŮŰŬɛɏɜɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ əŬɘ əŬŰŬɔɟŬűɐɠ Űɤɜ űŬɘɜɞɛɏɜɤɜ. 

 

 

https://sedac.ciesin.columbia.edu/data/set/ndh-landslide-hazard-distribution
https://sedac.ciesin.columbia.edu/data/set/ndh-landslide-hazard-distribution


28 

 

 

ȺɘəɧɜŬ 2.10 ɉɎɟŰɖɠ ŬˊŮɘəɧɜɘůɖɠ ůɡɢɜɧŰɖŰŬɠ əŬŰɞɚɘůɗɐůŮɤɜ ŬɜɎ 100 km2 ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ (ɀˊɚɘɩɜŬ, 

2008) 

 

ȾɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ əŬŰŮɔɟɎűɖůŬɜ ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ Ŭˊɧ Űɖɜ Ⱥɚɚɖ-

ɜɘəɐɠ ȷɟɢɐɠ ũŮɤɚɞɔɘəɩɜ əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ ȺɟŮɡɜɩɜ əŬɗɩɠ əŬɘ Ŭˊɧ ŭɘɎűɞɟŮɠ ŮɜɖɛŮɟɤŰɘəɏɠ ˊɖɔɏɠ ŬɜŬűɏɟɞ-

ɜŰŬɘ ˊŬɟŬəɎŰɤ. 

 

2.2.1  ȾŬŰɞɚɑůɗɖůɖ ůŰŬ ɇɏɛˊɖ  

ɆŰɘɠ 17 ȹŮəŮɛɓɟɑɞɡ 2009 ůɡɜŰŮɚɏůŰɖəŮ ůŰŬ ɇɏɛˊɖ ŪŮůůŬɚɑŬɠ ɛɘŬ ɛŮɔɎɚɖ ŰɟŬɔɤŭɑŬ ɖ ɞˊɞɑŬ ůŰɞɑɢɘůŮ Űɖɜ ɕɤɐ 

ůŰɞɜ ŰɧŰŮ ɡˊŮɨɗɡɜɞ Űɞɡ ɏɟɔɞɡ ɔɘŬ Űɖɜ ŭɘɎɜɞɘɝɖ Űɖɠ ůɐɟŬɔɔŬɠ Űɤɜ ɇŮɛˊɩɜ ȽŰŬɚɧ ɛɖɢŬɜɘəɧ. Ƀ ɎŰɡɢɞɠ ɛɖɢŬɜɘəɧɠ 

ŮɑɢŮ ɛŮŰŬɓŮɑ ůŰɞ ůɖɛŮɑɞ, ɔɘŬ ɜŬ ŭɘŮɟŮɡɜɐůŮɘ ɛɘəɟɧŰŮɟŮɠ əŬŰɞɚɘůɗɐůŮɘɠ ˊɞɡ ŮɑɢŬɜ ˊɟɞɖɔɖɗŮɑ əŬɘ Űɖɜ ɩɟŬ Űɞɡ 

ůɡɛɓɎɜŰɞɠ ŮˊɘɢŮɑɟɖůŮ ɜŬ ˊɟɞűɡɚŬɢɗŮɑ ůŮ Ƚɉ Űɞ ɞˊɞɑɞ əŬŰŬˊɚŬəɩɗɖəŮ Ŭˊɧ ˊɏŰɟŮɠ. ȼ ɛŮɔɎɚɖ əŬŰɞɚɑůɗɖůɖ(Ⱥɘ-

əɧɜŬ 2.11) ŰɧŰŮ ŮɑɢŮ ˊɟɞəŬɚɏůŮɘ Űɖɜ ŭɘŬəɞˊɐ Űɖɠ əɡəɚɞűɞɟɑŬɠ Ŭˊɧ ŰŬ ɇɏɛˊɖ ɔɘŬ Űɞ ɞŭɘəɧ ŰɛɐɛŬ ŭɡůɢŮɟŬɑɜɞ-

ɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɖɜ əɡəɚɞűɞɟɑŬ ůŰɖɜ ɄȷŪȺ. ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ ŰŬ ŬɑŰɘŬ Űɖɠ. 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ Ůˊɑůɖɠ ˊɤɠ ɏɚŬɓŮ ɢɩɟŬ ɛɘŬ ŬəɧɛŬ əŬŰɞɚɑůɗɖůɖ ɏɜŬ ɢɟɧɜɞ ŬɟɔɧŰŮɟŬ (16/10/2010) ůŰŬ 
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ɇɏɛˊɖ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɞɜ ŰɟŬɡɛŬŰɘůɛɧ Ůɜɧɠ ɞŭɖɔɞɨ Ůɜɧɠ űɞɟŰɖɔɞɨ, ŰŬ ŬɑŰɘŬ Űɖɠ ɞˊɞɑŬɠ ŬˊɞŭɧɗɖəŬɜ ůŰɘɠ ɏ-

ɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ əŬɗɩɠ əŬɘ ůŰɖɜ ŬˊɞɡůɑŬ ˊɟɞůŰŬŰŮɡŰɘəɞɨ ˊɚɏɔɛŬŰɞɠ ůŰɞ ůɖɛŮɑɞ Ŭˊɧ Űɞ ɞˊɞɑɞ Ŭˊɞəɞɚɚɐ-

ɗɖəŮ ɞ ɓɟɎɢɞɠ (ȺɘəɧɜŬ 2.12). 

 

ȺɘəɧɜŬ 2.11 ȷˊɞŰŮɚɏůɛŬŰŬ əŬŰɞɚɑůɗɖůɖɠ ůŰŬ ɇɏɛˊɖ(17/12/2009) Ʉȼũȼ: https://www.elekkas.gr/im-

ages/galleries/Tempi-2009/34_12.JPG 

 

https://www.elekkas.gr/images/galleries/Tempi-2009/34_12.JPG
https://www.elekkas.gr/images/galleries/Tempi-2009/34_12.JPG
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ȺɘəɧɜŬ 2.12 ȷˊɞŰŮɚɏůɛŬŰŬ əŬŰɞɚɑůɗɖůɖɠ ůŰŬ ɇɏɛˊɖ(16/10/2010) Ʉȼũȼ https://www.newsit.gr/wp-con-

tent/uploads/2017n/07/1490221.jpg 

 

 

2.2.2  ȾŬŰɞɚɑůɗɖůɖ ůŰɞ Ȼɖɟɧ əŬɘ ůŰɖɜ ȯɟŰŬ 

ȿɧɔɤ Űɤɜ ɏɜŰɞɜɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ ůɖɛŮɘɤɗŮɑ ɔɘŬ ŬɟəŮŰɏɠ ɖɛɏɟŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȼˊŮɑɟɞɡ əŬɘ 

Űɖɠ ȷɘŰɤɚɞŬəŬɟɜŬɜɑŬɠ ŮəŭɖɚɩɗɖəŬɜ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ(ŮɘəɧɜŬ 2.13 əŬɘ ȺɘəɧɜŬ 2.14) ŰŬ ɞˊɞɑŬ ŮɑɢŬɜ 

ɤɠ ŬˊɞŰɏɚŮůŬ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ ȺȷũɀȺ ůŰɖɜ ɄŮɟɘűŮɟŮɘŬəɐ ɀɞɜɎŭŬ ȼˊŮɑɟɞɡ(Ʉɀȼ). ɆŰɧɢɞɠ Űɖɠ ɞɛɎŭŬɠ 

ɐŰŬɜ ɖ ŮəŰɑɛɖůɖ Űɖɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ Űɤɜ űŬɘɜɞɛɏɜɤɜ əŬɘ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ. ȾɚɘɛɎəɘɞ 

ŬˊɞŰŮɚɞɨɛŮɜɞ Ŭˊɧ Ůɘŭɘəɞɨɠ ŮˊɘůŰɐɛɞɜŮɠ ŮˊɘůəɏűɗɖəŬɜ Űɞɡɠ ŭɐɛɞɡɠ ɄɟɏɓŮɕŬɠ, Ȼɖɟɞɨ əŬɘ ȷɟŰŬɑɤɜ.  

ȺɘŭɘəɧŰŮɟŬ, ůŰɘɠ 26 əŬɘ 27 ȽŬɜɞɡŬɟɑɞɡ 2021 ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŬɡŰɞɣɑŮɠ Ŭˊɧ Űɞɡɠ ɔŮɤɚɧɔɞɡɠ Űɖɠ ɄŮɟɘűŮ-

ɟŮɘŬəɐɠ ɀɞɜɎŭŬɠ ȼˊŮɑɟɞɡ Űɖɠ ȺȷũɀȺ ůŰɖɜ əŬŰɞɚɑůɗɖůɖ ˊɞɡ ŮəŭɖɚɩɗɖəŮ ůŰɖɜ ɇ.Ⱦ. Ɂɘəɧˊɞɚɖɠ ŭɑˊɚŬ Ŭˊɧ 

Űɖɜ əŮɜŰɟɘəɐ ŭŮɝŬɛŮɜɐ ɨŭɟŮɡůɖɠ Űɖɠ ɄɟɏɓŮɕŬɠ. Ƀɘ ɔŮɤɚɧɔɞɘ Űɖɠ ȺȷũɀȺ ɛŮŰɎ Ŭˊɧ ŮɜŭŮɚŮɢɐ ŮɝɏŰŬůɖ Űɤɜ 

űŬɘɜɞɛɏɜɤɜ ɏŭɤůŬɜ ɞŭɖɔɑŮɠ ɔɘŬ Űɘɠ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɔɑɜɞɡɜ ůŰɞɜ ŰɧŰŮ ŭɐɛŬɟɢɞ ɄɟɏɓŮɕŬɠ əŬɘ Űɞɜ ŬɜŰɘ-

ŭɐɛŬɟɢɞ, ɩůŰŮ ɜŬ ɛɖɜ ŮˊɘŭŮɘɜɤɗŮɑ ɖ əŬŰɎůŰŬůɖ. ɆɡɜɞɣɑɕɞɜŰŬɠ Űɞ əɚɘɛɎəɘɞ Űɖɠ ȺȷũɀȺ ɏəɟɘɜŮ ˊɤɠ ɖ əŬŰɎ-

ůŰŬůɖ ɓɟɑůəŮŰŬɘ ůŮ ɞɟɘŬəɧ ŮˊɑˊŮŭɞ ŬůűŬɚŮɑŬɠ Ŭűɞɨ ɞɘ ŬˊɞɗɏůŮɘɠ ɡɚɘəɞɨ əŬɘ ɡŭɎŰɤɜ Ŭˊɧ Űɖɜ əŬŰɞɚɑůɗɖůɖ 

ŬˊŮɘɚɞɨůŬɜ əɟɑůɘɛŮɠ ɡˊɞŭɞɛɏɠ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ Űɤɜ əŬŰɞɑəɤɜ. 

 

 

https://www.newsit.gr/wp-content/uploads/2017n/07/1490221.jpg
https://www.newsit.gr/wp-content/uploads/2017n/07/1490221.jpg
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ȺɘəɧɜŬ 2.13 ȷůŰɞɢɑŬ ˊɟŬɜɞɨɠ ůŰɖɜ Ȼɐɟɞ əŬ ůŰɖɜ ȯɟŰŬ Ʉȼũȼ: https://www.eagme.gr/uploads/gal-

lery/22/152/large.jpg 

 

https://www.eagme.gr/uploads/gallery/22/152/large.jpg
https://www.eagme.gr/uploads/gallery/22/152/large.jpg
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ȺɘəɧɜŬ 2.14 ȾŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ůŰɖɜ Ȼɐɟɞ əŬɘ ůŰɖɜ ȯɟŰŬ Ʉȼũȼ: https://www.eagme.gr/uploads/gal-

lery/22/153/large.jpg 

 

 

2.2.3  ȾŬŰɞɚɑůɗɖůɖ ůŰɖɜ ȿɑɛɜɖ ɄɚŬůŰɐɟŬ 

ɆŰɘɠ 29 ȹŮəŮɛɓɟɑɞɡ Űɞɡ 2020 ɞ ɞɘəɘůɛɧɠ ȷɔɑŬ ɀŬɟɑɜŬ Űɖɠ əɞɘɜɧŰɖŰŬɠ ȾŬɟɑŰůŬɠ ȹɞɚɞˊɩɜ ůŰɞɜ ŭɐɛɞ ȿɑɛɜɖɠ 

ɄɚŬůŰɐɟŬɠ, əɖɟɨɢɗɖəŮ ůŮ əŬŰɎůŰŬůɖ ŮəŰɎəŰɞɡ ŬɜɎɔəɖɠ ɚɧɔɤ Űɤɜ ŮəŰŮŰŬɛɏɜɤɜ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

(ȺɘəɧɜŬ 2.15 əŬɘ ȺɘəɧɜŬ 2.16) ˊɞɡ ůɡɜŰŮɚɏůŰɖəŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ əŬɘ ɛɎɚɘůŰŬ ůŮ ŮəŰŮŰŬɛɏɜɖ ŬəŰɑɜŬ. ȷɡŰɧ ŮɑɢŮ 

ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬˊɞůŰɞɚɐ əɚɘɛŬəɑɞɡ Űɞɡ ȽũɀȺ ɛŮ ůŰɧɢɞ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ŬɚɚɎ əŬɘ Űɖɜ ɡˊɧ-

ŭŮɘɝɖ Űɤɜ ŬɜŬɔəŬɑɤɜ ɛɏŰɟɤɜ ɔɘŬ Űɖɜ ŬůűɎɚŮɘŬ Űɤɜ əŬŰɞɑəɤɜ.  

ȺɘŭɘəɧŰŮɟŬ, ɖ ɃɛɎŭŬ ȯɛŮůɖɠ ɄŬɟɏɛɓŬůɖɠ Űɖɠ Ⱥ.ȷ.ũ.ɀ.Ⱥ. ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ŬɡŰɞɣɑŬ ůŰɞɜ ɞɘəɘůɛɧ Űɖɠ ȷɔɑŬɠ 

ɀŬɟɑɜŬɠ ɧˊɞɡ ɛŮ ɓɎůɖ Űɘɠ Ŭɟɢɘəɏɠ ŮəŰɘɛɐůŮɘɠ ˊɟɞɏəɡɣŮ ɧŰɘ ɓŬůɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ əŬŰɞɚɘůɗɖŰɘəɐ ŭɟŬ-

ůŰɖɟɘɧŰɖŰŬ ŬˊɞŰɏɚŮůŮ Űɞ ɔŮɤɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ Űɤɜ ȯɔɟŬűɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ɏɜŰɞɜŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ 

Űɞɡ əɡəɚɩɜŬ çȽŬɜɧɠè. 

 

 

 

https://www.eagme.gr/uploads/gallery/22/153/large.jpg
https://www.eagme.gr/uploads/gallery/22/153/large.jpg
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ȺɘəɧɜŬ 2.15 ȾŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɚɑɛɜɖɠ ɄɚŬůŰɐɟŬ Ʉȼũȼ: https://www.eagme.gr/up-

loads/gallery/12/81/large.jpg 

 

 

https://www.eagme.gr/uploads/gallery/12/81/large.jpg
https://www.eagme.gr/uploads/gallery/12/81/large.jpg
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ȺɘəɧɜŬ 2.16 ȷˊɞŰŮɚɏůɛŬŰŬ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɚɑɛɜɖɠ ɄɚŬůŰɐɟŬ Ʉȼũȼ: 

https://www.eagme.gr/uploads/gallery/12/82/large.jpg 

 

 

 

2.2.4  ȾŬŰɞɚɑůɗɖůɖ ůŰɖɜ Brienz 

ȾŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ ůŰɞɜ ŭɘŮɗɜɐ ɢɩɟɞ ŬɜŬűɏɟɞɜŰŬɘ ɧˊɤɠ ɖ ˊŮɟɑˊŰɤůɖ Űɞɡ ɢɤɟɘɞɨ Brienz, ůŰɞ ŬɜŬŰɞɚɘəɧ 

əŬɜŰɧɜɘ Graub¿nden (ȺɘəɧɜŬ 2.17), Űɞ ɞˊɞɑɞ ɏɢŮɘ əɟɘɗŮɑ ɤɠ ˊŮɟɘɞɢɐ ɡɣɖɚɞɨ ɔŮɤɚɞɔɘəɞɨ əɘɜŭɨɜɞɡ. Ʉɘɞ ůɡɔəŮ-

əɟɘɛɏɜŬ ˊɎɜɤ Ŭˊɧ ŭɨɞ ŮəŬŰɞɛɛɨɟɘŬ əɡɓɘəɎ ɛɏŰɟŬ ɓɟɎɢɞɡ Ŭˊɧ Űɞ ɓɞɡɜɧ ˊɟɧəŮɘŰŬɘ ɜŬ Ŭˊɞəɞɚɚɖɗɞɨɜ əŬɘ ɜŬ 

ˊɏůɞɡɜ ůŰɖɜ əɞɘɚɎŭŬ ɛɏůŬ ůŰɘɠ ŮˊɧɛŮɜŮɠ ɖɛɏɟŮɠ. ɇɞ ɢɤɟɘɧ ŮɑɜŬɘ ɢŰɘůɛɏɜɞ ůŮ ɏŭŬűɞɠ ˊɞɡ ɡˊɞɢɤɟŮɑ ˊɟɞɠ Űɖɜ 

əɞɘɚɎŭŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ əɞɟɡűɐ Űɖɠ ŮəəɚɖůɑŬɠ ɜŬ ɔɏɟɜŮɘ əŬɘ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɛŮɔɎɚŮɠ ɟɤɔɛɏɠ ůŰŬ əŰɑɟɘŬ. 

ɈˊɐɟɝŮ ɎɛŮůɖ Ůɘŭɞˊɞɑɖůɖ ˊɟɞɠ Űɞɡɠ əŬŰɞɑəɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ Űɞ űŬɘɜɧɛŮɜɞ ɛŮ əɎˊɞɘŮɠ Ŭɟɢɘəɏɠ ŮɟɔŬůɑŮɠ ɜŬ 

ɞŭɖɔɞɨɜ ůŮ ɛŮɟɘəɐ ŮˊɘɓɟɎŭɡɜůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ. ȳɛɤɠ, Ůɜ Űɤ ɛŮŰŬɝɨ, ɖ ɓɞɡɜɞˊɚŬɔɘɎ ˊɎɜɤ Ŭˊɧ Űɞ Brienz 

ŭɘŬɚɡɧŰŬɜ əŬɘ ŰŬ ˊŮɟɘůŰŬŰɘəɎ ɓɟŬɢɞˊŰɩůŮɤɜ ůŮ Ŭɡɚɏɠ ůˊɘŰɘɩɜ ɐŰŬɜ ůɡɜɖɗɘůɛɏɜɞ űŬɘɜɧɛŮɜɞ. Ƀɘ ɔŮɤɚɧɔɞɘ 

ˊɟɞŮɘŭɞˊɞɑɖůŬɜ ɧŰɘ ɖ ɛŮŰŬəɑɜɖůɖ Űɤɜ ɓɟɎɢɤɜ ŮˊɘŰŬɢɡɜɧŰŬɜ. ȾŬɗɩɠ ɀɏɟɞɠ Űɖɠ ɓɟŬɢɩŭɞɡɠ ŮˊɘűɎɜŮɘŬɠ ɔɚɘ-

ůŰɟɞɨůŮ ɛɏɢɟɘ Űɞ 2023 ɛŮ ɟɡɗɛɧ 32 ɛɏŰɟɤɜ əɎɗŮ ɢɟɧɜɞ. Ƀɘ ɔŮɤɚɧɔɞɘ ŬɜŬűɏɟɞɡɜ ɧŰɘ ˊŮɟɑˊɞɡ ŭɨɞ ŮəŬŰɞɛɛɨɟɘŬ 

əɡɓɘəɎ ɛɏŰɟŬ ɓɟɎɢɞɡ Űɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ˊɏůɞɡɜ ɛɏůŬ ůŮ ŮˊŰɎ ɏɤɠ 24 ɖɛɏɟŮɠ. 

ȾŬɗɩɠ ɞɘ ˊŬɔŮŰɩɜŮɠ ůɡɟɟɘəɜɩɜɞɜŰŬɘ əŬɘ ɞ ɛɧɜɘɛɞɠ ˊɎɔɞɠ ɣɖɚɎ ůŰŬ ɓɞɡɜɎ ŬɟɢɑɕŮɘ ɜŬ ɝŮˊŬɔɩɜŮɘ, ɞ ɓɟɎɢɞɠ 

ɔɑɜŮŰŬɘ ŬůŰŬɗɐɠ. ɉŬɛɖɚɧŰŮɟŬ, ɞɘ ɘůɢɡɟɧŰŮɟŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ɡˊŮɟɗɏɟɛŬɜůɖ Űɞɡ ˊɚŬ-

ɜɐŰɖ ˊɟɞəŬɚɞɨɜ ŭɘɎɓɟɤůɖ əŬɘ ɞɚɑůɗɖůɖ, əŬɘ ŬɡŰɧ űŬɑɜŮŰŬɘ ɜŬ ůɡɜɏɓɖ ůŰɞ Brienz. Ƀɘ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ ˊŮɟŬɘ-

Űɏɟɤ ɏɜŰɞɜŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ əŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɐɠ Űɖɠ ŮɓŭɞɛɎŭŬɠ ɐŰŬɜ ŬɡŰɏɠ ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ŬɘűɜɑŭɘŬ 

ŬˊɧűŬůɖ Ůəəɏɜɤůɖɠ.  

https://www.eagme.gr/uploads/gallery/12/82/large.jpg
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ȺɘəɧɜŬ 2.17 ȷůŰɞɢɑŬ ˊɟŬɜɞɨɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ Brienz Űɖɠ ȺɚɓŮŰɑŬɠ Ʉȼũȼ: https://www.michanikos.gr/up-

loads/monthly_2023_05/brienz.jpg.c7b0a5bfd892c28ac44a2e2ae95fe86a.jpg 

 

 

 

2.3  ɀȺŪɃȹɃȽ ȾȷȽ ɃɅũȷɁȷ ɄȷɅȷȾɃȿOɈŪȼɆȼɆ ȾȷɇɃȿȽɆŪȼɆȺɋɁ 

 

ɉɎɟɘɜ ůŰɖɜ ŬɚɛŬŰɩŭɖ ŬɜɎˊŰɡɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ, ɞɘ ɛɖɢŬɜɘəɞɑ ŮɑɜŬɘ ůŮ ɗɏůɖ ɛŮ Űɖɜ ɓɞɐɗŮɘŬ ɜɏɤɜ ˊɘɞ Ůɡɏɚɘ-

əŰɤɜ ɛɏůɤɜ ɜŬ ˊŬɟŬəɞɚɞɡɗɞɨɜ űɡůɘəɎ űŬɘɜɧɛŮɜŬ ɧˊɤɠ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ, ɞɘ ůŮɘůɛɞɑ əŬɘ ɎɚɚŮɠ ɔŮɤɚɞɔɘəɏɠ 

ŭɘŮɟɔŬůɑŮɠ. ȼ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ɓɟɎɢɤɜ ŬˊɞŰŮɚŮɑ ɛɘŬ ůɖɛŬɜŰɘəɐ 

ŭɘŮɟɔŬůɑŬ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ Űɤɜ ˊŬɟŬˊɎɜɤ űŬɘɜɞɛɏɜɤɜ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ɏɔəŬɘɟɖ ŬɜɑɢɜŮɡůɖ, ŮəŰɑɛɖůɖ əŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɞɡ əɘɜŭɨɜɞɡ. ɆɡɜŮˊɩɠ ɔɘŬ Űɖɜ əŬŰɎɚɚɖɚɖ ˊɟɧɚɖɣɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɜɏŮɠ ŰŮɢɜɞ-

ɚɞɔɑŮɠ əŬɗɩɠ əŬɘ ˊŬɟŬŭɞůɘŬəɏɠ ŰŮɢɜɘəɏɠ. 

Ƀɘ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ ɛɘəɟɞɛŮŰŬəɘɜɐůŮɤɜ əŬɘ ŬɜɎɚɡůɖɠ Űɤɜ ˊŬɟŬɛɞɟűɩůŮɤɜ ŬɜŬűɏɟɞɜŰŬɘ əŬŰô Ŭɟɢɐɜ 

ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ůŮ ɗɏɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ˊŬɟŬɛɞɟűɩůŮɘɠ ůŰŬ ɧɟɘŬ Űɤɜ ŰŮəŰɞɜɘəɩɜ 

ˊɚŬəɩɜ, əŬŰŬɚŬɛɓɎɜɞɜŰŬɠ ŮˊɎɝɘŬ ɛɘŬ ɗɏůɖ ɡˊŮɟɞɢɐɠ ŬɜɎɛŮůŬ ůŰɘɠ ɎɚɚŮɠ ˊɟɞůŮɔɔɑůŮɘɠ ůŰɞ ůɖɛŬɜŰɘəɧ ˊɟɧ-

ɓɚɖɛŬ Űɖɠ ˊɟɧɔɜɤůɖɠ Űɤɜ ůŮɘůɛɩɜ (əŬɗɩɠ əŬɘ ůŮ ɗɏɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ˊ.ɢ. ɛŮ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ɐ Űɘɠ əŬ-

ɗɘɕɐůŮɘɠ ŮɝŬɘŰɑŬɠ ˊ.ɢ. ɛŮŰŬɚɚŮɡŰɘəɩɜ ŮɝɞɟɨɝŮɤɜ, ɐ ŬɜŰɚɐůŮɤɜ ˊŮŰɟŮɚŬɑɞɡ, ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ ə.ɚˊ.). ȺəŰɧɠ ɧ-

ɛɤɠ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɤɜ ˊŬɟŬɛɞɟűɩůŮɤɜ Űɞɡ ůŰŮɟŮɞɨ űɚɞɘɞɨ Űɖɠ ũɖɠ Űɞ ˊɟɧɓɚɖɛŬ ŬɡŰɧ ŬˊɞəŰɎ ɘŭɘŬɑŰŮɟɖ 

ůɖɛŬůɑŬ əŬɘ ůŰɖ ɛŮɚɏŰɖ Űɤɜ ˊŬɟŬɛɞɟűɩůŮɤɜ ɛŮɔɎɚɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ ɧˊɤɠ ŮɑɜŬɘ ŰŬ űɟɎɔɛŬŰŬ, ɞɘ ɔɏűɡɟŮɠ, 

ŰŬ ɣɖɚɎ əŰɑɟɘŬ ə.Ɏ., əŬɗɩɠ ůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ˊɘɗŬɜɐ əŬŰɎɟɟŮɡůɖ Űɞɡ ɏɟɔɞɡ əŬɘ Űɖɜ ŬůűɎɚŮɘŬ Űɖɠ Ŭɜ-

ɗɟɩˊɘɜɖɠ ɕɤɐɠ. Ƀ ŭɘŬɢɟɞɜɘəɧɠ ɏɚŮɔɢɞɠ Űɤɜ ɛɜɖɛŮɑɤɜ ŮɑɜŬɘ Ůˊɑůɖɠ ɛɘŬ ɞɡůɘŬůŰɘəɐ ŮɟɔŬůɑŬ, ɢɟɐůɘɛɖ ɔɘŬ Űɘɠ 

ɛŮɚɏŰŮɠ ůɡɜŰɐɟɖůɖɠ əŬɘ ŬˊɞəŬŰɎůŰŬůɐɠ Űɞɡɠ (ȹɞɨəŬɠ et al., 2012). 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ əŬŰɞɚɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ ɡˊɎɟɢɞɡɜ ŰɟŮɑɠ ɓŬůɘəɞɑ Űɟɧˊɞɘ, ůɨɛűɤɜŬ ɛŮ Űɞɜ ȹɞɨəŬ (2012). 

ȷɡŰɏɠ ŮɑɜŬɘ ɞɘ ɔŮɤŰŮɢɜɘəɏɠ əŬɘ əŬŰŬůəŮɡŬůŰɘəɏɠ ɛɏɗɞŭɞɘ (ˊɞɡ ɗŮɤɟɞɨɜŰŬɘ Ůŭɩ ɤɠ ɛɘŬ ɞɛɎŭŬ ɚɧɔɤ ɛŮɔɎɚɖɠ 

https://www.michanikos.gr/uploads/monthly_2023_05/brienz.jpg.c7b0a5bfd892c28ac44a2e2ae95fe86a.jpg
https://www.michanikos.gr/uploads/monthly_2023_05/brienz.jpg.c7b0a5bfd892c28ac44a2e2ae95fe86a.jpg
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ɞɛɞɘɞɔɏɜŮɘŬɠ əŬɘ ůɡɔɔɏɜŮɘŬɠ) əŬɘ ɞɘ ɔŮɤŭŬɘŰɘəɏɠ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ ɛŮŰŬəɘɜɐůŮɤɜ əŬɘ Űɏɚɞɠ ɞɘ ŰɖɚŮůəɞ-

ˊɘəɞɑ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ. 

2.3.1  Ƀɘ ɔŮɤŰŮɢɜɘəɏɠ əŬɘ əŬŰŬůəŮɡŬůŰɘəɏɠ ɛɏɗɞŭɞɘ 

ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ůɢŮŰɘəɩɜ ɡɣɧɛŮŰɟɤɜ ˊ.ɢ. ɛŮ ŬɚűŬŭɞɚɎůŰɘɢŬ ɐ ˊŬɟɧɛɞɘŮɠ ŭɘŬŰɎɝŮɘɠ ɡŭɟɞůŰŬŰɘəɐɠ ɢɤ-

ɟɞůŰɎɗɛɖůɖɠ (water levels, water hose levels). 

 - ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ɔɟŬɛɛɘəɩɜ ŭɘŬůŰɎůŮɤɜ ˊ. ɢ. ɛŮ ɛɖəɡɜůɘɧɛŮŰɟŬ (extensometers).  

- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ əɚɑůŮɤɜ ˊ.ɢ. ɛŮ əɚɘůɑɛŮŰɟŬ (inclinometers, tiltmeters).  

- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ůŰɖɜ ˊɑŮůɖ/ůŰɎɗɛɖ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ ˊ.ɢ. ɛŮ ŮɘŭɘəɎ ˊɘŮɕɧɛŮŰɟŬ (piezometers).  

- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ůŰɖɜ ˊɑŮůɖ ŮŭŬűɩɜ ˊ.ɢ. ɛŮ Ůɘŭɘəɏɠ ůɡůəŮɡɏɠ (earth pressure cells). 

 - ɀŮŰɟɐůŮɘɠ ŰŬɚŬɜŰɩůŮɤɜ əŬɘ əɟŬŭŬůɛɩɜ, ŬɜŬűɞɟɘəɎ ɛŮ Űɞ ɏŭŬűɞɠ, ɛŮ ŮˊɘŰŬɢɡɜůɘɧɛŮŰɟŬ (accelerometers).  

-ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ əɚɑɛŬəŬɠ ˊŬɟŬɛɞɟűɩůŮɤɜ (strain) ˊ.ɢ. ɛŮ ůɨɟɛŬŰŬ Invar, ɛŮ Ůɘŭɘəɞɨɠ ɛŮŰɟɖŰɏɠ ˊŬɟŬ-

ɛɞɟűɩůŮɤɜ (strainmeters) ə.ɚˊ. 

 - ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ əɚɑůŮɤɜ - əŬŰɎ Űɖɜ əŬŰŬəɧɟɡűɖ ŭɘŮɨɗɡɜůɖ - ́.ɢ. ɛŮ ŭɘŬŰɎɝŮɘɠ ɜɐɛŬŰɞɠ(ɤɜ) Űɖɠ ůŰɎɗ-

ɛɖɠ (plumb lines). ɆɡɜɖɗɏůŰŮɟŬ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ɡɣɑəɞɟɛŮɠ əŬŰŬůəŮɡɏɠ (əŬɛɘɜɎŭŮɠ, ˊɨɟɔɞɘ ŬŮɟɞŭɟɞ-

ɛɑɤɜ, űɟɎɔɛŬŰŬ ə.ɚˊ.). 

 - ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ əɚɑůŮɤɜ - əŬŰɎ Űɖɜ ɞɟɘɕɧɜŰɘŬ ŭɘŮɨɗɡɜůɖ - ́.ɢ. ɛŮ əɚɘůɑɛŮŰɟŬ. ɆɡɜɖɗɏůŰŮɟŬ, ɢɟɖůɘɛɞ-

ˊɞɘɞɨɜŰŬɘ ůŮ ŮəŰŮŰŬɛɏɜŮɠ ɞɟɘɕɧɜŰɘŬ əŬŰŬůəŮɡɏɠ ɧˊɤɠ ŮɑɜŬɘ ˊ.ɢ. ɞɘ ɔɏűɡɟŮɠ.  

- ɀŮŰɟɐůŮɘɠ ŰŬɚŬɜŰɩůŮɤɜ əŬɘ ŭɞɜɐůŮɤɜ, ŬɜŬűɞɟɘəɎ ɛŮ əŬŰŬůəŮɡɏɠ, ɛŮ ŮˊɘŰŬɢɡɜůɘɞɔɟɎűɞɡɠ (accelerometers) 

əŬɘ LDV (Laser-Doppler Vibrometers). Ƀɘ ɔŮɤŰŮɢɜɘəɏɠ/əŬŰŬůəŮɡŬůŰɘəɏɠ ɛɏɗɞŭɞɘ ɛŮŰɟɐůŮɤɜ ˊŬɟŬɛɞɟűɩ-

ůŮɤɜ, ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɧˊɤɠ ŮɑɜŬɘ űŬɜŮɟɧ ɛŮ ɎɛŮůŮɠ ɛŮŰɟɐůŮɘɠ.  
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ȺɘəɧɜŬ 2.18 ȷɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ɧɟɔŬɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ɔŮɤŰŮɢɜɘəɏɠ əŬɘ əŬŰŬůəŮɡŬůŰɘəɏɠ ɛŮɗɧ-

ŭɞɡɠ I: (Ŭ). ȺɝŮɚɘɔɛɏɜɞ ŬɚűŬŭɞɚɎůŰɘɢɞ (ɓ). ɀɖəɡɜůɘɧɛŮŰɟɞ (ɔ). ȾɚɘůɑɛŮŰɟɞ ůŮ ůɡɜŮɟɔŬůɑŬ (ȹɞɨəŬɠ et al., 

2012) 
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ȺɘəɧɜŬ 2.19 ȷɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ɧɟɔŬɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ɔŮɤŰŮɢɜɘəɏɠ əŬɘ əŬŰŬůəŮɡŬůŰɘəɏɠ (ȹɞɨ-

əŬɠ et al., 2012) 

 

 

2.3.2  ũŮɤŭŬɘŰɘəɏɠ ɛɏɗɞŭɞɘ  

 

Ƀɘ ɔŮɤŭŬɘŰɘəɏɠ ɛɏɗɞŭɞɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɢɤɟɑɕɞɜŰŬɘ ůŮ 2 ɡˊɞəŬŰɖɔɞɟɑŮɠ: 

ȰɛɛŮůŮɠ ɔŮɤŭŬɘŰɘəɏɠ: Ƀɘ ɛɏɗɞŭɞɘ ŬɡŰɏɠ ɓŬůɑɕɞɜŰŬɘ ůŰŬ ɚŮɔɧɛŮɜŬ əɚŬůůɘəɎ ɔŮɤŭŬɘŰɘəɎ ŭɑəŰɡŬ Ůɚɏɔɢɞɡ: ɛɘŬɠ 

ŭɘɎůŰŬůɖɠ (ɡɣɞɛŮŰɟɘəɎ), ŭɨɞ ŭɘŬůŰɎůŮɤɜ (ɞɟɘɕɧɜŰɘŬ) əŬɘ Űɟɘɩɜ ŭɘŬůŰɎůŮɤɜ (ɛɘəŰɎ, ɡɣɞɛŮŰɟɘəɎ + ɞɟɘɕɧɜŰɘŬ). 

Ⱥˊɑůɖɠ, ŰŬ ŭɑəŰɡŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ űɤŰɞɔɟŬɛɛŮŰɟɘəɎ (ŮˊɑɔŮɘŬ ɐ ŮɜŬɏɟɘŬ), ŭɞɟɡűɞɟɘəɎ (GPS/GNSS) ɐ ɞˊɞɘɞů-

ŭɐˊɞŰŮ ůɡɜŭɡŬůɛɧɠ ŬɡŰɩɜ (ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ, Űɖ ɗɏůɖ əŬɘ űɡůɘəɎ Űɞ ɛɏɔŮɗɞɠ-ɏəŰŬůɖ Űɖɠ ɡˊɧ ɛŮɚɏŰɖ əŬŰŬ-

ůəŮɡɐɠ).  

ȯɛŮůŮɠ ɔŮɤŭŬɘŰɘəɏɠ: ȷɡŰɏɠ ɏɢɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɔŮɤŰŮɢɜɘəɩɜ/əŬŰŬůəŮɡŬůŰɘəɩɜ ɛŮɗɧŭɤɜ əŬɘ ɢɤɟɑ-

ɕɞɜŰŬɘ ůŰɘɠ Ůɝɐɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ :  

- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ůɢŮŰɘəɩɜ ɡɣɧɛŮŰɟɤɜ ˊ.ɢ. ɛŮ ŬəɟɘɓŮɑɠ ɡɣɞɛŮŰɟɘəɏɠ ɛŮɗɧŭɞɡɠ.  
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- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ ɛɖəɩɜ ˊ.ɢ. ɛŮ EDMI (ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɎ ɧɟɔŬɜŬ ɛɏŰɟɖůɖɠ ŬˊɞůŰɎůŮɤɜ), ɛŮ-

ŰŬɚɚɘəɏɠ ɛŮŰɟɞŰŬɘɜɑŮɠ, ůɨɟɛŬŰŬ Invar. 

- ɀŮŰɟɐůŮɘɠ ɛŮŰŬɓɞɚɩɜ əɚɑůŮɤɜ ˊ.ɢ. ɛŮ ɗŮɞŭɧɚɘɢɞɡɠ ŬəɟɘɓŮɑŬɠ 1" ɐ ɛŮ ɞˊŰɘəɞɨɠ əŬŰŬəɞɟɡűɤŰɏɠ. (ȹɞɨ-

əŬɠ et al., 2012) 

 

 

ȺɘəɧɜŬ 2.20 ɆɨɔɢɟɞɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ɔŮɤŭŬɘŰɘəɎ ɧɟɔŬɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ɔŮɤŭŬɘŰɘəɏɠ ɛŮɗɧ-

ŭɞɡɠ: (Ŭ). ũŮɤŭŬɘŰɘəɧɠ ůŰŬɗɛɧɠ ɢɤɟɑɠ ŬˊŬɑŰɖůɖ ˊɟɑůɛŬŰɞɠ (ɓ). ɅɞɛˊɞŰɘəɧɠ ɔŮɤŭŬɘŰɘəɧɠ ůŰŬɗɛɧɠ (ɔ), (ŭ), əŬɘ 

(Ů). ȹɘɎűɞɟɞɘ Űɨˊɞɘ Laser scanner (ůŰ). ȺˊɑɔŮɘŬ űɤŰɞɔɟŬɛɛŮŰɟɘəɐ əɎɛŮɟŬ (ȹɞɨəŬɠ et al., 2012) 

 

Ƀɘ ɏɛɛŮůŮɠ ɔŮɤŭŬɘŰɘəɏɠ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ ɛŮŰŬəɘɜɐůŮɤɜ ůŰɖɟɑɕɞɜŰŬɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɔŮɤŭŬɘŰɘəɞɨ 

ŭɘəŰɨɞɡ Ůɚɏɔɢɞɡ (control network) əŬɘ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ (GPS, ɔɤɜɘɩɜ, ŭɘŮɡɗɨɜůŮɤɜ, ŬˊɞůŰɎ-

ůŮɤɜ, ɡɣɞɛŮŰɟɘəɩɜ ŭɘŬűɞɟɩɜ ə.ɚˊ.) ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɞɡ (ɔŮɤɛŮŰɟɘəɞɨ) ůɢɐɛŬŰɞɠ Űɞɡ ˊŬɟŬˊɎɜɤ ŭɘəŰɨɞɡ 

ɔɘŬ əɎˊɞɘŮɠ Ůˊɞɢɏɠ əŬɘ Űɖ ůɨɔəɟɘůɖ Űɤɜ ůɢɖɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ŬɡŰɏɠ Ůˊɞɢɏɠ. ȷɜŬűɞɟɘəɎ ɛŮ 

ŰŬ ŮɛˊɚŮəɧɛŮɜŬ ɔŮɤŭŬɘŰɘəɎ ɧɟɔŬɜŬ, ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ əŬŰŬŰŬɢɗɞɨɜ ɤɠ Ůɝɐɠ:  

ȷ. ȳɟɔŬɜŬ/ůɡůŰɐɛŬŰŬ ɛɏŰɟɖůɖɠ ɔɤɜɘɩɜ, ŬˊɞůŰɎůŮɤɜ əŬɘ ɡɣɞɛŮŰɟɘəɩɜ ŭɘŬűɞɟɩɜ:  

ũɘŬ ɔɤɜɑŮɠ: ŪŮɞŭɧɚɘɢɞɘ (ɛɖɢŬɜɘəɞɑ ɐ ůɡɜɖɗɏůŰŮɟŬ ůɐɛŮɟŬ ɖɚŮəŰɟɞɛɖɢŬɜɘəɞɑ).  
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ũɘŬ ŬˊɞůŰɎůŮɘɠ: EDMI ́ ɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɡˊɏɟɡɗɟɖ ŬəŰɘɜɞɓɞɚɑŬ ɐ ŬəŰɘɜɞɓɞɚɑŬ Laser (ɛɞɜɞɢɟɤɛŬŰɘəɐ, ˊɞ-

ɚɡɢɟɤɛŬŰɘəɐ). ɆŰɖɜ əŬŰɖɔɞɟɑŬ ɡɣɑůŰɖɠ ŬəɟɘɓŮɑŬɠ ůɡɜŬɜŰɩɜŰŬɘ ŰŬ ůɡɛɓɞɚɧɛŮŰɟŬ Laser.  

ũɘŬ ɡɣɞɛŮŰɟɘəɏɠ ŭɘŬűɞɟɏɠ: ɉɤɟɞɓɎŰŮɠ (ɛɖɢŬɜɘəɞɑ ɐ ůɡɜɖɗɏůŰŮɟŬ ůɐɛŮɟŬ ɖɚŮəŰɟɞɛɖɢŬɜɘəɞɑ), ůŰɘɠ ŭŮ əŬŰɖɔɞ-

ɟɑŮɠ ɡɣɖɚɐɠ ŬəɟɘɓŮɑŬɠ ůɡɜŬɜŰɩɜŰŬɘ əŬɘ ɞɘ ɢɤɟɞɓɎŰŮɠ ɛŮ ɢɟɐůɖ Laser, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Ůɘŭɘəɏɠ ůŰŬŭɑŮɠ ɟŬ-

ɓŭɤŰɞɨ əɩŭɘəŬ (barcode). 

 ũŮɤŭŬɘŰɘəɎ ɧɟɔŬɜŬ ˊɞɚɚŬˊɚɩɜ ɢɟɐůŮɤɜ: Ⱥŭɩ ůɡɜŬɜŰɩɜŰŬɘ ɞɘ ɔŮɤŭŬɘŰɘəɞɑ ůŰŬɗɛɞɑ (total stations) ˊɞɡ ůɡɜ-

ŭɡɎɕɞɡɜ ɛɏŰɟɖůɖ ɔɤɜɘɩɜ əŬɘ EDMI. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɡˊɎɟɢɞɡɜ əŬɘ ɞɘ ŬɡŰɧɛŬŰɞɘ ůŰŬɗɛɞɑ (ɟɞɛˊɞŰɘəɞɑ-

ŬɡŰɞəɘɜɞɨɛŮɜɞɘ) (ȹɞɨəŬɠ et al., 2012) 

 

2.3.3  ȷˊɞɛŬəɟɡůɛɏɜŮɠ ŰŮɢɜɘəɏɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ (Remote Sensing) 

Ƀɘ ŰŮɢɜɞɚɞɔɑŮɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɏɢɞɡɜ űɏɟŮɘ ŮˊŬɜɎůŰŬůɖ ůŰɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ 

əŬɘ Űɤɜ ɓɟŬɢɞˊŰɩůŮɤɜ. Ƀɘ ŰŮɢɜɘəɏɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ ŭɞɟɡűɧɟɞɡɠ, ɧˊɤɠ Űɞ ɟŬɜŰɎɟ ůɡɜɗŮŰɘəɞɨ Ŭ-

ɜɞɑɔɛŬŰɞɠ ɛŮ ůɡɛɓɞɚɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ (InSAR) ůŮ ŮˊɑɔŮɘɞɡɠ ůŬɟɤŰɏɠ əŬɗɩɠ əŬɘ ůŮ ɟŬɜŰɎɟ ŮˊɘůŰɟŮ-

űɧɛŮɜɞɡ ůɐɛŬŰɞɠ.  

 

ȺɘəɧɜŬ 2.21 ɀɏɗɞŭɞɘ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬŰɞɚɘůɗɐůŮɤɜ (Casagli et al., 2023) 

ɇŮɢɜɘəɐ InSAR 

ȼ ŰŮɢɜɘəɐ InSAR ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ŮŭŬűɘəɐɠ ˊŬɟŬɛɧɟűɤůɖɠ. Ƀ ɧɟɞɠ 

ŬɡŰɧɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɛɘəɟɞɛŮŰŬəɘɜɐůŮɤɜ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ŮɝŬɘŰɑŬɠ ŭɘɎűɞɟɤɜ ́ Ŭ-

ɟŬɔɧɜŰɤɜ ɧˊɤɠ ɖ əɑɜɖůɖ Űɤɜ ŰŮəŰɞɜɘəɩɜ ˊɚŬəɩɜ ɐ ɞɘ ɛŮŰŬɓɞɚɏɠ Űɞɡ ɡŭŬŰɘəɞɨ ɘůɞɕɡɔɑɞɡ, ŬɜŬˊŬɟɘůŰɎ 

ŭɖɚŬŭɐ Űɖ ůɡɜɞɚɘəɐ ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűɖ ɛŮŰŬŰɧˊɘůɖ ɢɤɟɑɠ ɜŬ ɛˊɞɟŮɑ ɜŬ ɝŮɢɤɟɑůŮɘ Űɖɜ ɐ Űɘɠ 

ˊɖɔɏɠ ˊɟɞɏɚŮɡůɖɠ. 

ȼ ɛɏɗɞŭɞɠ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ ŭɨɞ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ űɎůɖɠ SAR, ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ 

ɑŭɘɞ ŰɛɐɛŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɔɖɠ ŬɚɚɎ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ. ȿŬɛɓɎɜɞɜŰŬɠ Űɖɜ ŭɘŬűɞɟɎ 
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űɎůɖɠ (ɞɡůɘŬůŰɘəɎ Űɖ ŭɘŬűɞɟɎ ɢɟɧɜɞɡ ŬɚɚɎ ůŰɞ ɢɩɟɞ Űɤɜ ůɡɢɜɞŰɐŰɤɜ) ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ŬˊŮɘəɞɜɑ-

ůŮɤɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ ůɡɛɓɞɚɧɔɟŬɛɛŬ (interferogram). ɆŰɞ ůɡɛɓɞɚɧɔɟŬɛɛŬ, ɞɘ Űɘɛɏɠ Űɘɠ ŭɘŬűɞɟŮ-

Űɘəɐɠ űɎůɖɠ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ Ŭˊɧ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɞɡɠ əɟɞůůɞɨɠ ůɡɛɓɞɚɐɠ ɛŮ ůɡɔəŮəɟɘɛɏɜɞ ɢɟɩɛŬ. 

 

ȺɘəɧɜŬ 2.22 ȹɘŬŭɘəŬůɑŬ ŮˊŮɝɐɔɖůɖɠ ŰŮɢɜɘəɐɠ InSAR Ʉȼũȼ: https://insar.space/wp-content/up-

loads/2021/11/3705mau2.jpg 

 

ȼ ŮˊŬɜɎɚɖɣɖ Űɞɡ ɑŭɘɞɡ ɢɟɩɛŬŰɞɠ ɞɟɑɕŮɘ ɏɜŬɜ ɞɚɞəɚɖɟɤɛɏɜɞ əɨəɚɞ űɎůɖɠ 2́. ɃɡůɘŬůŰɘəɎ, ɞɘ əɟɞůůɞɑ ɚŮɘ-

Űɞɡɟɔɞɨɜ ́ ŬɟɧɛɞɘŬ ɛŮ Űɘɠ ɘůɞɦɣŮɑɠ əŬɛˊɨɚŮɠ əŬɘ ŮəűɟɎɕɞɡɜ Ŭɜ ŰŬ ůŰɞɘɢŮɑŬ ɏɢɞɡɜ ɛŮŰŬəɘɜɖɗŮɑ (ŬˊɞɛŬəɟɡɜ-

ɗŮɑ/́ ɚɖůɘɎůɞɡɜ) ůŮ ůɢɏůɖ ɛŮ Űɞ ɟŬɜŰɎɟ Űɞɡ ŭɞɟɡűɧɟɞɡ. ȼ ůɡɛɓɞɚɞɛŮŰɟɘəɐ űɎůɖ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ 

ˊŬɟŬɔɧɜŰɤɜ əŬɘ ŮɑɜŬɘ ůɡɜɎɟŰɖůɖ Űɖɠ ŰɞˊɞɔɟŬűɑŬɠ Űɞɡ ŮŭɎűɞɡɠ, Űɤɜ ́ ŬɟŬɛɞɟűɩůŮɤɜ ́ ɞɡ ɏɢɞɡɜ ɚɎɓŮɘ ɢɩɟŬ 

ŬɜɎɛŮůŬ ůŰɘɠ ŭɨɞ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ (́ ɞɡ ŮɑɜŬɘ əŬɘ Űɞ əɨɟɘɞ ́ ɟɞɥɧɜ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ), Űɤɜ ŬɚɚŬɔɩɜ ůŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ůəɏŭŬůɖɠ Űɖɠ ɔɐɘɜɖɠ ŮˊɘűɎɜŮɘŬɠ ŬɜɎɛŮůŬ ůŰɘɠ ŭɨɞ ́ ŬɟŬŰɖɟɐůŮɘɠ əŬɘ Űɤɜ ŰɟɞɢɘŬəɩɜ, ŬŰɛɞ-

ůűŬɘɟɘəɩɜ əŬɘ ŰɡɢŬɑɤɜ ůűŬɚɛɎŰɤɜ. 

ɆɡɔəɟɑɜɞɜŰŬɠ ́ɞɚɚŬˊɚɏɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɛŮ Űɖɜ ́Ɏɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, Űɞ InSAR ɛˊɞɟŮɑ ɜŬ ŮɜŰɞˊɑůŮɘ Ŭəɧɛɖ 

əŬɘ ŬɜŮˊŬɑůɗɖŰŮɠ ɛŮŰŬŰɞˊɑůŮɘɠ ůŰɞ Űɞˊɑɞ. ȷɡŰɧ ŮˊɘŰɟɏˊŮɘ ůŰɘɠ Ŭɟɢɏɠ ɜŬ ˊŬɟŬəɞɚɞɡɗɞɨɜ ɛŮɔɎɚŮɠ ˊŮɟɘɞɢɏɠ əŬɘ 

ɜŬ ŭɑɜɞɡɜ ˊɟɞŰŮɟŬɘɧŰɖŰŬ ůŰɘɠ ɕɩɜŮɠ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ ɔɘŬ ˊŬɟɏɛɓŬůɖ. 

2.3.4  ɇŮɢɜɘəɏɠ ŬˊɞŰɨˊɤůɖɠ ɛŮ ɆɛɖȺȷ ɛŮ ŭɏəŰŮɠ GNSS 

ȼ ɢŬɟŰɞɔɟɎűɖůɖ ɛŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ, Ůˊɑůɖɠ ɔɜɤůŰɐ ɤɠ ŬŮɟɞɜŬɡŰɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ ɐ ɢŬɟŰɞɔɟɎ-

űɖůɖ ɛŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ, ŮɑɜŬɘ ɛɘŬ ŰŮɢɜɘəɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ŭəɟɘɓɩɜ əŬɘ 

ɚŮˊŰɞɛŮɟɩɜ ɢŬɟŰɩɜ ɛɘŬɠ ůɡɔəŮəɟɘɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ɛŮ Űɖ ɢɟɐůɖ ɛɖ ŮˊŬɜŭɟɤɛɏɜɤɜ ŬŮɟɞůəŬűɩɜ (UAV) Ůɝɞˊɚɘ-

ůɛɏɜɤɜ ɛŮ ŬɘůɗɖŰɐɟŮɠ ŬˊŮɘəɧɜɘůɖɠ. ɇŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ɏɢɞɡɜ űɏɟŮɘ ŮˊŬɜɎůŰŬůɖ ůŰɞɜ ŰɞɛɏŬ Űɖɠ 

https://insar.space/wp-content/uploads/2021/11/3705mau2.jpg
https://insar.space/wp-content/uploads/2021/11/3705mau2.jpg
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ɢŬɟŰɞɔɟɎűɖůɖɠ ˊŬɟɏɢɞɜŰŬɠ ɏɜŬɜ ɞɘəɞɜɞɛɘəɎ ŬˊɞŭɞŰɘəɧ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧ Űɟɧˊɞ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ ɡɣɖ-

ɚɐɠ ŬɜɎɚɡůɖɠ ɔɘŬ ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ, ɧˊɤɠ ɞ ŬůŰɘəɧɠ ůɢŮŭɘŬůɛɧɠ, ɖ ŬˊɞŰɨˊɤůɖ ɔɖɠ, ɖ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ˊŬ-

ɟŬəɞɚɞɨɗɖůɖ əŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ əŬŰŬůŰɟɞűɩɜ. ɆŰɖ ɢŬɟŰɞɔɟɎűɖůɖ ɛŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ɢɟɖůɘɛɞˊɞɘ-

ɞɨɜŰŬɘ ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ əŬɘ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ əŬŰŬɔɟŬűɐ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

1. ȾɚŬůůɘəɐ ūɤŰɞɔɟŬɛɛŮŰɟɑŬ: ȼ űɤŰɞɔɟŬɛɛŮŰɟɑŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊŬɗɖŰɘəɐ ɛɏɗɞŭɞ ůɡɚɚɞɔɐɠ ŰɟɘůŭɘɎůŰŬŰɖɠ 

ˊɚɖɟɞűɞɟɑŬɠ(ɆŰŮɟŮɞůəɞˊɘəɏɠ ɛɏɗɞŭɞɘ).ɆŰɖ ɢŬɟŰɞɔɟɎűɖůɖ ɛŮ drone, ɖ űɤŰɞɔɟŬɛɛŮŰɟɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ əŬɘ ɢŬɟŰɩɜ ɛŮ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŮˊɘəŬɚɡˊŰɧɛŮɜɤɜ Ůɘəɧɜɤɜ ˊɞɡ ɚŬɛ-

ɓɎɜɞɜŰŬɘ Ŭˊɧ Űɞ drone. ɇɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɞůəɎűɞɠ ŬəɞɚɞɡɗŮɑ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ůɢɏŭɘɞ ˊŰɐůɖɠ,ůŰɞ ɞˊɞɑɞ 

ɏɢŮɘ ɞɟɘůŰŮɑ ůɡɔəŮəɟɘɛɏɜɖ ŮˊɘəɎɚɡɣɖ ŬɜŬɛŮůɎ ůŰɘɠ ɚɐɣŮɘɠ ŬɜɎɚɞɔɖ Űɤɜ ŮəɎůŰɞŰŮ ŬɜŬɔəɩɜ ŬɚɚɎ əŬɘ ůɡɔəŮ-

əɟɘɛɏɜɖ ɔɤɜɑŬ ɚɐɣɖɠ. ȼ əɚŬůůɘəɐ űɤŰɞɔɟŬɛɛŮŰɟɑŬ ɛŮ drone ŮɑɜŬɘ ɛɘŬ ˊɞɚɡŮɘəɞɜɘəɐ ŭɘŬŭɘəŬůɑŬ SFM ůŰɖɜ 

ɞˊɞɑŬ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ŮůɤŰŮɟɘəɞɨ əŬɘ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ Űɤɜ Ůɘəɧɜɤɜ əŬɘ ůŰɖɜ 

ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬəŬŰŬůəŮɡɐ Űɖɠ ŮɘəɞɜɘɕɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ. 

 

ȺɘəɧɜŬ 2.23 ɄŰɐůɖ ɆɛɖȺȷ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɞɟɗɞɛɤůŬɥəɞɨ Ʉȼũȼ:: https://idrones.gr/wp-content/up-

loads/2022/04/Untitled-design-22.png 

 

 

2. LiDAR (Light Detection and Ranging): ɇɞ LiDAR ŮɑɜŬɘ ɛɘŬ ŰŮɢɜɞɚɞɔɑŬ ŰɖɚŮˊɘůəɧˊɖůɖɠ ́ ɞɡ ɢɟɖůɘɛɞ-

ˊɞɘŮɑ ˊŬɚɛɞɨɠ ɚɏɘɕŮɟ ɔɘŬ Űɖ ɛɏŰɟɖůɖ ŬˊɞůŰɎůŮɤɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮɝŬɘɟŮŰɘəɎ Ŭəɟɘɓɩɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ŬɜŬ-

ˊŬɟŬůŰɎůŮɤɜ Űɞɡ ŮŭɎűɞɡɠ. ȺɑɜŬɘ ŮɜŮɟɔɖŰɘəɧɠ ŭɏəŰɖɠ ˊɞɡ ŮəˊɏɛˊŮɘ ɛŮɟɘəɏɠ ŮəŬŰɞɜŰɎŭŮɠ ɢɘɚɘɎŭŮɠ ˊŬɚɛɞɨɠ laser 

Űɞ ŭŮɡŰŮɟɧɚŮˊŰɞ (< 500.000 ˊŬɚɛɞɨɠ/sec) ȾɎɗŮ ˊŬɚɛɧɠ ŬɜŬəɚɎŰŬɘ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ŮˊɘůŰɟɏűŮɘ ůŰɞɜ ŭɏəŰɖ, 

Ůɜɩ ɞ ɢɟɧɜɞɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮŰɟɎŰŬɘ ɛŮ ɢɟɞɜɧɛŮŰɟɞ ŬəɟɘɓŮɑŬɠ əŬɘ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ŬˊɧůŰŬůɖ ȷɡŰɐ ɖ Ŭˊɧ-

ůŰŬůɖ əŬɗɩɠ əŬɘ ɖ ɗɏůɖ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ Űɞɡ ŬŮɟɞůəɎűɞɡɠ (ˊɞɡ ŮɑɜŬɘ ŮűɞŭɘŬůɛɏɜɞ ɛŮ INS əŬɘ GPS) 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ Űɞɡ ůŰɧɢɞɡ ũɘŬ əɎɗŮ ˊŬɚɛɧ ɛˊɞɟŮɑ ɜŬ əŬŰŬɔɟŬ-

űɞɨɜ ˊɞɚɚŬˊɚɏɠ ŮˊɘůŰɟɞűɏɠ ɇŬ ŮɝɞˊɚɘůɛɏɜŬ ɛŮ LiDAR ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ Ůəˊɏɛˊɞɡɜ ŬəŰɑɜŮɠ ɚɏɘɕŮɟ 

ˊɞɡ ŬɜŬəɚɩɜŰŬɘ ɧŰŬɜ ůɡɜŬɜŰɞɨɜ ŬɜŰɘəŮɑɛŮɜŬ ůŰɞ ɏŭŬűɞɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɞůəɎűɞɠ ɜŬ 

ɡˊɞɚɞɔɑůŮɘ Űɖɜ ŬˊɧůŰŬůɖ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬ ɚŮˊŰɞɛŮɟɏɠ ɜɏűɞɠ ůɖɛŮɑɤɜ. Ƀɘ ˊŬɚɛɞɑ ɚɏɘɕŮɟ ŬɜŬűɏɟɞɜŰŬɘ 

ŮɑŰŮ ůŰɖɜ ɛɏŰɟɖůɖ ɢɟɧɜɞɡ (Time-of-Flight ïToF), ŮɑŰŮ ůŰɖɜ ɛɏŰɟɖůɖ ŭɘŬűɞɟɎɠ űɎůɖɠ(Phase Shift). Ʉɘɞ ůɡɔəŮ-

əɟɘɛɏɜŬ ɖ əŬŰŬɔɟŬűɐ Űɞɡ ˊɟɩŰɞɡ ˊŬɚɛɞɨ ŭɑɜŮɘ ˊɚɖɟɞűɞɟɑŮɠ ŬɜŬűɞɟɘəɎ ɛŮ ŰŬ ɡɣɖɚɧŰŮɟŬ ŬɜŰɘəŮɑɛŮɜŬ Ůɜɩ ɞ 

ŰŮɚŮɡŰŬɑɞɠ ˊŬɚɛɧɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɞɡ ŮŭɎűɞɡɠ. ɇɞ LiDAR ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɞ ɔɘŬ Űɖ 

ɢŬɟŰɞɔɟɎűɖůɖ ˊŮɟɘɞɢɩɜ ɛŮ ˊɡəɜɐ ɓɚɎůŰɖůɖ ɐ ˊŮɟɘɞɢɩɜ ˊɞɡ ŬˊŬɘŰɞɨɜ ɛŮɔɎɚɖ ŬəɟɑɓŮɘŬ, ɧˊɤɠ ɞɘ ŰɞˊɞɔɟŬűɘəɏɠ 

https://idrones.gr/wp-content/uploads/2022/04/Untitled-design-22.png
https://idrones.gr/wp-content/uploads/2022/04/Untitled-design-22.png
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ɏɟŮɡɜŮɠ. Ɇɡɜɐɗɤɠ ŰŬ lidar ůɡůŰɐɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜŬ ŮˊɎɜɤ ůŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ˊɟɞůűɏ-

ɟɞɡɜ ŬəɟɑɓŮɘŮɠ ɏɤɠ əŬɘ 10mm. 

 

ȺɘəɧɜŬ 2.24 ȷˊɞŰɨˊɤůɖ ˊŮɟɘɞɢɐɠ ɛŮ ɆɛɖȺȷ əŬɘ űɞɟɖŰɧ LIDAR Ʉȼũȼ: https://wingtra.com/wp-content/up-

loads/201909-lidar-plane-illustration-300x199.png 

 

 

3.ȾɘɜɖɛŬŰɘəɧ GPS ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ (RTK):ɇɞ RTK GPS ŮɑɜŬɘ ɛɘŬ ŰŮɢɜɘəɐ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ ˊɞɡ Ůˊɘ-

ŰɟɏˊŮɘ ŮɝŬɘɟŮŰɘəɎ ŬəɟɘɓŮɑɠ əŬɘ ŬəɟɘɓŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ ɔŮɤɔɟŬűɘəɞɨ ŮɜŰɞˊɘůɛɞɨ. ɇŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞ-

ůəɎűɖ ɛŮ RTK ɢɟɖůɘɛɞˊɞɘɞɨɜ ůɐɛŬŰŬ GPS Ŭˊɧ ŮˊɑɔŮɘɞɡɠ ůŰŬɗɛɞɨɠ ŬɜŬűɞɟɎɠ ɔɘŬ Űɖ ŭɘɧɟɗɤůɖ Űɖɠ ɗɏůɖɠ Űɞɡ 

ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ ŬŮɟɞůəɎűɞɡɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ˊŬɟɏɢɞɜŰŬɠ ŬəɟɑɓŮɘŬ Ůˊɘˊɏŭɞɡ ŮəŬŰɞůŰɞɨ. ȼ ɛɏɗɞŭɞɠ 

ŬɡŰɐ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ ɔɘŬ ŮűŬɟɛɞɔɏɠ ŰɞˊɞɔɟŬűɑŬɠ əŬɘ ɢŬɟŰɞɔɟɎűɖůɖɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ.  

ȹɏəŰɖɠ RTK: ɇɞ drone ŮɑɜŬɘ Ůɝɞˊɚɘůɛɏɜɞ ɛŮ ɏɜŬɜ ŭɏəŰɖ RTK, ɞ ɞˊɞɑɞɠ ŮɑɜŬɘ ɏɜŬɠ ŮɝŮɘŭɘəŮɡɛɏɜɞɠ ŭɏəŰɖɠ GNSS 

ɘəŬɜɧɠ ɜŬ ɚŬɛɓɎɜŮɘ ůɐɛŬŰŬ Űɧůɞ Ŭˊɧ Űɞɡɠ ŭɞɟɡűɧɟɞɡɠ ɧůɞ əŬɘ Ŭˊɧ əɞɜŰɘɜɞɨɠ ŮˊɑɔŮɘɞɡɠ ůŰŬɗɛɞɨɠ ŬɜŬűɞɟɎɠ. 

Ƀ ŭɏəŰɖɠ RTK ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ Űɞɡ drone. 

 ɆŰŬɗɛɧɠ ŬɜŬűɞɟɎɠ (Base) : Ƀ ŮˊɑɔŮɘɞɠ ůŰŬɗɛɧɠ ŬɜŬűɞɟɎɠ ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɘ ůŮ ɔɜɤůŰɏɠ ŰɞˊɞɗŮůɑŮɠ ɛŮ ŮˊŬ-

əɟɘɓɩɠ əŬŰŬɔŮɔɟŬɛɛɏɜŮɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ. ȷɡŰɞɑ ɞɘ ůŰŬɗɛɞɑ ŬɜŬűɞɟɎɠ ɚŬɛɓɎɜɞɡɜ ůɐɛŬŰŬ Ŭˊɧ Űɞɡɠ ɑŭɘɞɡɠ ŭɞ-

ɟɡűɧɟɞɡɠ GNSS ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ drone. ɀŮŰɟɞɨɜ ɛŮ ŬəɟɑɓŮɘŬ Űɞɜ ɢɟɧɜɞ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ŰŬ ŭɞɟɡűɞɟɘəɎ 

ůɐɛŬŰŬ ɔɘŬ ɜŬ űŰɎůɞɡɜ ůŮ ŬɡŰɞɨɠ. 

 ȹɘŬűɞɟɘəɐ ŭɘɧɟɗɤůɖ: Ƀ ŭɏəŰɖɠ RTK ůŰɞ drone ŮˊɘəɞɘɜɤɜŮɑ ɛŮ Űɞɡɠ ůŰŬɗɛɞɨɠ ŬɜŬűɞɟɎɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, 

ɚŬɛɓɎɜɞɜŰŬɠ ŭŮŭɞɛɏɜŬ ŭɘɧɟɗɤůɖɠ. Ƀɘ ůŰŬɗɛɞɑ ŬɜŬűɞɟɎɠ ŬɜŬɚɨɞɡɜ Űɖ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ ŭɞ-

ɟɡűɞɟɘəɩɜ ɛŮŰɟɐůŮɤɜ əŬɘ Űɤɜ ɔɜɤůŰɩɜ Ŭəɟɘɓɩɜ Űɞɡɠ ɗɏůŮɤɜ. ȷɡŰɏɠ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ŭɘŬűɞɟɘəɐɠ ŭɘɧɟɗɤůɖɠ 

ˊŮɟɘɏɢɞɡɜ ŬəɟɘɓŮɑɠ Űɘɛɏɠ ůűɎɚɛŬŰɞɠ, ɧˊɤɠ ŬŰɛɞůűŬɘɟɘəɏɠ əŬɗɡůŰŮɟɐůŮɘɠ ɐ ůűɎɚɛŬŰŬ ɟɞɚɞɔɘɞɨ. 

https://wingtra.com/wp-content/uploads/201909-lidar-plane-illustration-300x199.png
https://wingtra.com/wp-content/uploads/201909-lidar-plane-illustration-300x199.png
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 ȹɘɞɟɗɩůŮɘɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ: Ƀ ŭɏəŰɖɠ RTK ŮűŬɟɛɧɕŮɘ ŰŬ ɚŬɛɓŬɜɧɛŮɜŬ ŭŮŭɞɛɏɜŬ ŭɘŬűɞɟɘəɐɠ ŭɘɧɟɗɤůɖɠ 

ůŰŬ ŭɞɟɡűɞɟɘəɎ ůɐɛŬŰŬ ˊɞɡ ɚŬɛɓɎɜŮɘ. ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ŰŬ ůűɎɚɛŬŰŬ ́ɞɡ ɛŮŰɟɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ 

ŬɜŬűɞɟɎɠ, ɞ ŭɏəŰɖɠ RTK ɛˊɞɟŮɑ ɜŬ ɓŮɚŰɘɩůŮɘ ůɖɛŬɜŰɘəɎ Űɖɜ ŬəɟɑɓŮɘŬ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ Űɞɡ drone. 

ȷəɟɑɓŮɘŬ Ůˊɘˊɏŭɞɡ ŮəŬŰɞůŰɞɨ: ɀŮ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ŭɘŬűɞɟɘəɐɠ ŭɘɧɟɗɤůɖɠ, ɞ ŭɏəŰɖɠ RTK Űɞɡ drone ɛˊɞɟŮɑ 

ɜŬ ɡˊɞɚɞɔɑůŮɘ Űɖ ɗɏůɖ Űɞɡ ɛŮ ɛŮɔɎɚɖ ŬəɟɑɓŮɘŬ, ůɡɜɐɗɤɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɟɘəɩɜ ŮəŬŰɞůŰɩɜ ɐ əŬɘ ɚɘɔɧŰŮɟɞ. 

ȷɡŰɧ Űɞ ŮˊɑˊŮŭɞ ŬəɟɑɓŮɘŬɠ ŮɑɜŬɘ ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ ɔɘŬ ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŬɘŰɞɨɜ Ŭəɟɘɓɐ ŮɜŰɞˊɘůɛɧ ɗɏůɖɠ, ɧˊɤɠ 

ɖ ŰɞˊɞɔɟŬűɑŬ, ɖ ɢŬɟŰɞɔɟɎűɖůɖ, ɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ ɐ ɞɘ ŮɜŬɏɟɘŮɠ ŮˊɘɗŮɤɟɐůŮɘɠ. 

 ɆɡɜŮɢɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖ: Ƀ ŭɏəŰɖɠ RTK Űɞɡ drone ɚŬɛɓɎɜŮɘ ůɡɜŮɢɩɠ ŮˊɘəŬɘɟɞˊɞɘɖɛɏɜŬ ŭŮŭɞɛɏɜŬ ŭɘɧɟɗɤůɖɠ 

Ŭˊɧ Űɞɡɠ ůŰŬɗɛɞɨɠ ŬɜŬűɞɟɎɠ, ɩůŰŮ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ɞɘ ŬɚɚŬɔɏɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ɐ ŰŬ ŭɞɟɡűɞɟɘəɎ ůɐ-

ɛŬŰŬ. ȷɡŰɧ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ Űɞ drone ŭɘŬŰɖɟŮɑ ŬəɟɘɓŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ əŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ 

Űɖɠ ˊŰɐůɖɠ Űɞɡ. 

ɆɡɜŭɡɎɕɞɜŰŬɠ ŭɞɟɡűɞɟɘəɎ ůɐɛŬŰŬ ɛŮ ŭɘŬűɞɟɘəɏɠ ŭɘɞɟɗɩůŮɘɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Ŭˊɧ ŮˊɑɔŮɘɞɡɠ ůŰŬɗɛɞɨɠ 

ŬɜŬűɞɟɎɠ, ŰŬ drones ɛŮ ŭɏəŰŮɠ RTK ɛˊɞɟɞɨɜ ɜŬ ŮˊɘŰɨɢɞɡɜ ůɖɛŬɜŰɘəɎ ɡɣɖɚɧŰŮɟɖ ŬəɟɑɓŮɘŬ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ 

ůŮ ůɨɔəɟɘůɖ ɛŮ drones ɢɤɟɑɠ ŭɡɜŬŰɧŰɖŰŮɠ RTK. ȷɡŰɐ ɖ Ŭɡɝɖɛɏɜɖ ŬəɟɑɓŮɘŬ ŬɜɞɑɔŮɘ ŭɘɎűɞɟŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ 

ŮűŬɟɛɞɔɏɠ ˊɞɡ ŬˊŬɘŰɞɨɜ ŬəɟɘɓŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ. 
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ȺɘəɧɜŬ 2.25 Drone RTK əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ ŬˊɞŰɨˊɤůɖɠ 

 

4.ŪŮɟɛɘəɐ ŬˊŮɘəɧɜɘůɖ: ɇŬ drones ́ɞɡ ŮɑɜŬɘ ŮɝɞˊɚɘůɛɏɜŬ ɛŮ ɗŮɟɛɘəɏɠ əɎɛŮɟŮɠ ɛˊɞɟɞɨɜ ɜŬ əŬŰŬɔɟɎűɞɡɜ ɗŮɟ-

ɛɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ɗŮɟɛɘəɞɨɠ ɢɎɟŰŮɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ. ȼ ɗŮɟɛɘəɐ ŬˊŮɘəɧɜɘůɖ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

ŭɘɎűɞɟŮɠ ŮűŬɟɛɞɔɏɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ŮˊɘɗŮɤɟɐůŮɤɜ əŰɘɟɑɤɜ, Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ɔŮɤɟɔɑŬɠ 

əŬɘ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ɏɟŮɡɜŬɠ əŬɘ ŭɘɎůɤůɖɠ. Ƀɘ ɗŮɟɛɘəɞɑ ɢɎɟŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɏɢɞɡɜ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ 

ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮɜŮɟɔŮɘŬəɐ Ŭˊɧŭɞůɖ, Űɖ ŭɘŬɟɟɞɐ ɜŮɟɞɨ əŬɘ ɎɚɚŮɠ ŬɜɤɛŬɚɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɗŮɟɛɧŰɖŰŬ. 
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ȺɘəɧɜŬ 2.26 Dji Matrice 300T Ʉȼũȼ: https://5.imimg.com/data5/SELLER/De-

fault/2023/5/310142195/RI/UG/TA/90336028/dji-matrice-300-rtk.jpeg 

 

 

 

 

 

 

5.ɄɞɚɡűŬůɛŬŰɘəɐ ŬˊŮɘəɧɜɘůɖ(Multispectral): ȼ ˊɞɚɡűŬůɛŬŰɘəɐ ŬˊŮɘəɧɜɘůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɚɐɣɖ Ůɘəɧ-

ɜɤɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɛɏɟɖ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ, ˊɏɟŬ Ŭˊɧ ŬɡŰɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɚɖűɗŮɑ Űɞ Ŭɜ-

ɗɟɩˊɘɜɞ ɛɎŰɘ. ɇŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ˊɞɡ ŮɑɜŬɘ ŮɝɞˊɚɘůɛɏɜŬ ɛŮ ˊɞɚɡűŬůɛŬŰɘəɏɠ əɎɛŮɟŮɠ ɛˊɞɟɞɨɜ ɜŬ 

əŬŰŬɔɟɎűɞɡɜ ŭŮŭɞɛɏɜŬ ůŮ ŭɘɎűɞɟŮɠ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ, ɧˊɤɠ Űɞ Ůɔɔɨɠ ɡˊɏɟɡɗɟɞ, Űɞ əɧəəɘɜɞ, Űɞ ˊɟɎůɘɜɞ əŬɘ 

Űɞ ɛˊɚŮ. ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ɡɔŮɑŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ, Űɤɜ 

ůɡɜɗɖəɩɜ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŬɚɚŬɔɩɜ, ɛŮŰŬɝɨ Ɏɚɚɤɜ ŮűŬɟɛɞɔɩɜ. 

https://5.imimg.com/data5/SELLER/Default/2023/5/310142195/RI/UG/TA/90336028/dji-matrice-300-rtk.jpeg
https://5.imimg.com/data5/SELLER/Default/2023/5/310142195/RI/UG/TA/90336028/dji-matrice-300-rtk.jpeg
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ȺɘəɧɜŬ 2.27 Dji Mavic 3E Multispectral Ʉȼũȼ: https://www.e-geosense.gr/1582-thickbox_default/mavic-3-

multispectral.jpg 

 

 

 

 

 

 

 

2.3.5  ȺˊɑɔŮɘɞɘ əŬɘ ŮɜŬɏɟɘɞɘ ɆŬɟɤŰɏɠ(LIDAR) 

ɇɞ LiDAR (Light Detection and Ranging) ŮɑɜŬɘ ɛɘŬ Ɏɚɚɖ ŰŮɢɜɞɚɞɔɑŬ ŰɖɚŮˊɘůəɧˊɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞ-

ˊɞɘŮɑ ŬəŰɑɜŮɠ ɚɏɘɕŮɟ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɚŮˊŰɞɛŮɟɩɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ɢŬɟŰɩɜ Űɞɡ ŮŭɎűɞɡɠ. ũɘŬ Űɖɜ ŮɝŬ-

ɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ Ŭˊɧ ŭɏəŰŮɠ LIDAR ɚŬɛɓɎɜɞɜŰŬɘ ŭŮŭɞɛɏɜŬ Űɧůɞ Ŭˊɧ ŮɜŬɏɟɘɞɡɠ ŭɏəŰŮɠ ɞɘ ɞˊɞɑɞɘ 

ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɘ ŮɑŰŮ ůŮ ŬŮɟɞˊɚɎɜŬ ŮɑŰŮ ůŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ůɡůŰɐɛŬŰŬ(drones). ɆɡɔəɟɑɜɞɜŰŬɠ 

ůŬɟɩůŮɘɠ LiDAR ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ, ɞɘ Ůɘŭɘəɞɑ ɛˊɞɟɞɨɜ ɜŬ ŮɜŰɞˊɑ-

https://www.e-geosense.gr/1582-thickbox_default/mavic-3-multispectral.jpg
https://www.e-geosense.gr/1582-thickbox_default/mavic-3-multispectral.jpg
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ůɞɡɜ ŬɚɚŬɔɏɠ ůŰɖɜ ŰɞˊɞɔɟŬűɑŬ Űɞɡ Űɞˊɑɞɡ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ŮɛűɎɜɘůɖ əŬŰɞɚɘ-

ůɗɐůŮɤɜ ɐ əŬŰŬˊŰɩůŮɤɜ ɓɟɎɢɤɜ. ɇɞ LiDAR ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ˊɡəɜɐ 

ɓɚɎůŰɖůɖ, ɧˊɞɡ ɞɘ ˊŬɟŬŭɞůɘŬəɏɠ ɞˊŰɘəɏɠ ɏɟŮɡɜŮɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŮɠ. 

ȺˊɑɔŮɘɞɠ ůŬɟɤŰɐɠ(terrestrial LIDAR) 

ũɘŬ ŮűŬɟɛɞɔɏɠ əŬŰɞɚɘůɗɐůŮɤɜ, ɞ ŰŮɚŮɡŰŬɑɞɠ ˊŬɚɛɧɠ ˊɞɡ ŮˊɘůŰɟɏűŮŰŬɘ ŮɑɜŬɘ ůɡɜɐɗɤɠ ɞ ˊɘɞ ůɢŮŰɘəɧɠ. 

ɄŬɟɧɚŬ ŬɡŰɎ, ŮɎɜ ɖ ɓɚɎůŰɖůɖ ŮɑɜŬɘ ˊɞɚɨ ˊɡəɜɐ, ɖ ŭɏůɛɖ ɚɏɘɕŮɟ ŭŮɜ ɗŬ űŰɎůŮɘ ůŰɞ ɏŭŬűɞɠ əŬɘ ŮɑɜŬɘ 

űɡůɘəɎ ŬˊŬɟŬɑŰɖŰɖ ɖ ɎɛŮůɖ ɞɟŬŰɧŰɖŰŬ (LOS) ɛŮŰŬɝɨ Űɞɡ TLS əŬɘ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ůɎɟɤůɖɠ. ɋůŰɧůɞ, 

ŬɡŰɞɑ ɞɘ ˊŮɟɘɞɟɘůɛɞɑ ŮɑɜŬɘ əɞɘɜɞɑ ɛŮ ɎɚɚŮɠ ŰŮɢɜɘəɏɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ (ŰɞˊɞɔɟŬűɘəɏɠ, ɟŬɜŰɎɟ ɐ/əŬɘ ɞ-

ˊŰɘəɏɠ).  

 

 

ȺɘəɧɜŬ 2.28 ȷˊŮɘəɧɜɘůɖ ŮűŬɟɛɞɔɐɠ ŮˊɑɔŮɘɞɡ LIDAR ɔɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ ˊɟŬɜɞɨɠ Ʉȼũȼ: https://ars.els-

cdn.com/content/image/1-s2.0-B9780444641779000072-f07-01-9780444641779.jpg) 

 

 

 

 

ȺɜŬɏɟɘɞɠ ůŬɟɤŰɐɠ (Airborne LIDAR) 

ȷɜŰɑůŰɞɘɢŬ ɛŮ Űɖɜ ɚɞɔɘəɐ Űɞɡ ŮˊɑɔŮɘɞɡ ůŬɟɤŰɐ ɚŮɘŰɞɡɟɔŮɑ əŬɘ Űɞ ŮɜŬɏɟɘɞ LIDAR. ȼ əɨɟɘŬ Ŭɟɢɐ ɚŮɘ-

ŰɞɡɟɔɑŬɠ ŮɑɜŬɘ ɖ ɑŭɘŬ ɛŮ Űɖɜ ŰɖɚŮɛŮŰɟɑŬ ɚɏɘɕŮɟ: ɞ ůŬɟɤŰɐɠ, ŰɞˊɞɗŮŰɖɛɏɜɞɠ ůŮ əɎˊɞɘŬ əɘɜɖŰɐ ˊɚŬŰ-

űɧɟɛŬ (ŬŮɟɞˊɚɎɜɞ, ŮɚɘəɧˊŰŮɟɞ), ŮəˊɏɛˊŮɘ ɛɘŬ ŭɏůɛɖ ɚɏɘɕŮɟ əŬɘ ɛŮŰɟɎ Űɞ ɢɟɧɜɞ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ 

ŮˊɘůŰɟɏɣŮɘ ůŰɖɜ ˊɖɔɐ Űɖɠ. ɇɞ űɤɠ əɘɜŮɑŰŬɘ ɛŮ ůŰŬɗŮɟɐ əŬɘ ɔɜɤůŰɐ ŰŬɢɨŰɖŰŬ, ɞˊɧŰŮ Űɞ ɧɟɔŬɜɞ ɛˊɞɟŮɑ 

ɜŬ ɡˊɞɚɞɔɑůŮɘ Űɖɜ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɞɡ ɑŭɘɞɡ əŬɘ Űɞɡ ůŰɧɢɞɡ. ũɘŬ ɜŬ ɡˊɞɚɞɔɑůɞɡɛŮ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ 

Ŭˊɧ Űɘɠ ŬəŬŰɏɟɔŬůŰŮɠ ŰɖɚŮɛŮŰɟɑŮɠ, ɢɟŮɘŬɕɧɛŬůŰŮ Ůˊɑůɖɠ Űɖ ɗɏůɖ əŬɘ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ˊŬɚɛɞɨ 

https://ars.els-cdn.com/content/image/1-s2.0-B9780444641779000072-f07-01-9780444641779.jpg
https://ars.els-cdn.com/content/image/1-s2.0-B9780444641779000072-f07-01-9780444641779.jpg
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ɚɏɘɕŮɟ: Űɘɠ ŬəɟɘɓŮɑɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ŬɘůɗɖŰɐɟŬ əŬɘ Űɖ ɔɤɜɑŬ Űɞɡ ŮəˊŮɛˊɧɛŮɜɞɡ ˊŬɚɛɞɨ. Ɇɡɜɐɗɤɠ 

ŮűŬɟɛɧɕɞɜŰŬɘ ůɡůŰɐɛŬŰŬ GNSS əŬɘ INS ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ŬɡŰɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ɆŰɖɜ ˊɟɎɝɖ ɖ 

ŭɏůɛɖ ɚɏɘɕŮɟ ůŬɟɩɜŮɘ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ɘˊŰɎɛŮɜɖɠ ŭɘŬŭɟɞɛɐɠ. 

 

ȺɘəɧɜŬ 2.29 ȷɟɢɏɠ ɚŮɘŰɞɡɟɔɑŬɠ ŮɜŬɏɟɘɞɡ LIDAR Ʉȼũȼ: https://www.researchgate.net/profile/Attila-Juhasz-

2/publication/281646370/figure/fig1/AS:284486592942080@1444838297204/The-operation-principle-of-

LiDAR-2.png 

 

 

Ƀɘ ůŮɘůɛɘəɞɑ ŬɘůɗɖŰɐɟŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜɘɢɜŮɨůɞɡɜ Űɘɠ ŭɞɜɐůŮɘɠ Űɞɡ ŮŭɎűɞɡɠ ˊɞɡ ˊɟɞəŬɚɞɨɜŰŬɘ Ŭˊɧ 

əɘɜɐůŮɘɠ ŮɜŰɧɠ Űɞɡ űɚɞɘɞɨ Űɖɠ ɔɖɠ. ɀɘŬ ŬˊɧŰɞɛɖ Ŭɨɝɖůɖ Űɖɠ ůŮɘůɛɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɛˊɞɟŮɑ ɜŬ 

ůɖɛŬɑɜŮɘ ŮˊɘəŮɑɛŮɜɖ ˊŰɩůɖ ɓɟɎɢɤɜ ɐ əŬŰɞɚɑůɗɖůɖ. ɇɞ ɟŬɜŰɎɟ ŭɘŮɑůŭɡůɖɠ ůŰɞ ɏŭŬűɞɠ (GPR) ŮɑɜŬɘ 

ɛɘŬ Ɏɚɚɖ ɛɏɗɞŭɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɎ əɨɛŬŰŬ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɘəɧɜɤɜ Űɞɡ ɡˊŮ-

ŭɎűɞɡɠ. ȷɡŰɐ ɖ ŰŮɢɜɘəɐ ɛˊɞɟŮɑ ɜŬ ŬˊɞəŬɚɨɣŮɘ əɟɡűɏɠ ɟɤɔɛɏɠ ɐ ŬŭɨɜŬɛŮɠ ɕɩɜŮɠ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ 

ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ ŬůŰɎɗŮɘŬ. 

 

ȺəŰɧɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ ŰŮɢɜɞɚɞɔɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ, ŰŬ ůɡůŰɐɛŬŰŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɛŮ ɓɎůɖ Űɖɜ əɞɘɜɧ-

ŰɖŰŬ Ůɛˊɚɏəɞɡɜ Űɞɡɠ əŬŰɞɑəɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ůŰɖɜ ˊŬɟŬŰɐɟɖůɖ əŬɘ Űɖɜ ŬɜŬűɞɟɎ Űɡɢɧɜ ŬůɡɜɐɗɘůŰɤɜ 

ŮɜŭŮɑɝŮɤɜ. ȷɡŰɎ ŰŬ ůɖɛɎŭɘŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɟɤɔɛɏɠ ůŮ əŰɑɟɘŬ, əŮəɚɘɛɏɜɞɡɠ ůŰɨɚɞɡɠ əɞɘɜɐɠ 

ɤűɏɚŮɘŬɠ ɐ ŬɚɚŬɔɏɠ ůŰŬ ˊɟɧŰɡˊŬ ɟɞɐɠ Űɞɡ ɜŮɟɞɨ. ȼ ůɡɛɛŮŰɞɢɐ Űɤɜ ˊɞɚɘŰɩɜ ɧɢɘ ɛɧɜɞ ŬɡɝɎɜŮɘ Űɞɜ 

Ŭɟɘɗɛɧ Űɤɜ ˊŬɟŬŰɖɟɖŰɩɜ ůŰɞ ɏŭŬűɞɠ, ŬɚɚɎ ˊɟɞɎɔŮɘ Ůˊɑůɖɠ Űɖɜ ŬɜɗŮəŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ŮŰɞɘɛɧŰɖŰŬ 

Űɖɠ əɞɘɜɧŰɖŰŬɠ. 

 

https://www.researchgate.net/profile/Attila-Juhasz-2/publication/281646370/figure/fig1/AS:284486592942080@1444838297204/The-operation-principle-of-LiDAR-2.png
https://www.researchgate.net/profile/Attila-Juhasz-2/publication/281646370/figure/fig1/AS:284486592942080@1444838297204/The-operation-principle-of-LiDAR-2.png
https://www.researchgate.net/profile/Attila-Juhasz-2/publication/281646370/figure/fig1/AS:284486592942080@1444838297204/The-operation-principle-of-LiDAR-2.png
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2.4  ȺūȷɅɀɃũȰɆ ȷɄɃɇɈɄɋɆȼɆ ɀȺ DRONE (CLIFF MAPPING WITH DRONE) 

 

ȼ ɛŮɔɎɚɖ ŬɜɎɔəɖ ɔɘŬ ɢŬɟŰɞɔɟɎűɖůɖ Ůˊɘəɑɜŭɡɜɤɜ űŬɘɜɞɛɏɜɤɜ ɏɢŮɘ ŮˊɘůɘŰɑůŮɘ Űɖɜ ˊɟɞůɞɢɐ Űɤɜ Ůˊɘ-

ůŰɖɛɧɜɤɜ, ɞɘ ɞˊɞɑɞɘ ɛŮ Űɖɜ ůɡɛɓɞɚɐ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɛŮɚŮŰɐůɞɡɜ ŬˊɞŰŮɚŮůɛŬŰɘ-

əɧŰŮɟŬ ŰŬ űɡůɘəɎ űŬɘɜɧɛŮɜŬ əŬɘ ůɡɜŮˊɩɠ ɜŬ ˊɟɞŰŮɑɜɞɡɜ ɘŭŬɜɘəɧŰŮɟɞɡɠ Űɟɧˊɞɡɠ ŬɜŰɘɛŮŰɩˊɘůɖɠ ˊɟɞ-

ůŬɟɛɞůɛɏɜɞɡɠ əɎɗŮ űɞɟɎ ůŰɖɜ ŮəɎůŰɞŰŮ ˊŮɟɑˊŰɤůɖ. 

ȳůɞɜ ŬűɞɟɎ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ Űɞɜ Űɟɧˊɞ ˊŬɟŬəɞɚɞɡɗɐůŮɘɠ Űɞɡɠ ůŰɞɜ ŮɚɚŬŭɘəɧ ɢɩɟɞ, ɔɑɜŮŰŬɘ 

ŬɜŬűɞɟɎ əŬɘ ůŰɖɜ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ɛŮ ŰɑŰɚɞ ç ɄŬɟŬəɞɚɞɨɗɖůɖ əŬŰɞɚɘůɗɐůŮɤɜ ɛŮ Űɖ ɢɟɐůɖ ŰɖɚŮˊɘůəɧ-

ˊɖůɖɠ, GNSS, ɛŮɗɧŭɤɜ GIS əŬɘ ŰŮɢɜɘəɩɜ ůɡɛɓɞɚɞɛŮŰɟɑŬɠè Ŭˊɧ Űɖɜ (Ⱦɡɟɑɞɡ, 2021). 

 

2.4.1  ɄŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ ɀɧɟɘŬɠ, ȹɡŰɘəɐ ȺɚɚɎŭŬ 

ȼ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ ŬűɞɟɎ Űɖɜ əŬŰɞɚɑůɗɖůɖ ˊɞɡ ɏɚŬɓŮ ɢɩɟŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ŭɡŰɘəɐɠ Ⱥɚ-

ɚɎŭŬɠ ɛŮɟɘəɎ ɢɘɚɘɧɛŮŰɟŬ ɏɝɤ Ŭˊɧ Űɖɜ ˊɧɚɖ Űɖɠ ɄɎŰɟŬɠ əɞɜŰɎ ůŰɖɜ ɞɟŮɘɜɐ ŬɚɡůɑŭŬ Űɤɜ ɓɞɡɜɩɜ ɄŬ-

ɜŬɢŬɥəɞɨ-ȺɟɨɛŬɜɗɞɡ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ ɛŮ ɏəŰŬůɖ 65569,20m2 ŭɘŬəɟɑɜŮŰŬɘ ɔɘŬ Űɖɜ ɘŭɘŬɑŰŮɟɖ 

ɛɞɟűɞɚɞɔɑŬ Űɖɠ əŬɗɩɠ əŬɘ Űɖɜ ŬˊɧŰɞɛɖ ŰɞˊɞɔɟŬűɑŬ Űɖɠ. ȷˊɧ ɔŮɤɚɞɔɘəɐɠ ŬˊɧɣŮɤɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

űɚɨůɢɖ, ɢŬɚŬɟɞɨɠ ́ɡɟɘŰɧɚɘɗɞɡɠ əŬɘ ŬůɓŮůŰɧɚɘɗɞɡɠ. ɋɠ əɨɟɘɞɠ ɚɧɔɞɠ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ɖ ɞˊɞɑŬ ɏɚŬɓŮ 

ɢɩɟŬ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2017, ɢŬɟŬəŰɖɟɑůŰɖəŬɜ ɞɘ ɘůɢɡɟɏɠ ɢɘɞɜɞˊŰɩůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ ɚɎɓŮɘ ɢɩɟŬ 

ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬˊɞŭɡɜɎɛɤůɖ Űɞɡ ŮŭɎűɞɡɠ. ȼ ɏəŰŬůɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ŮɝŬˊɚɩɜŮŰŬɘ 300 ɛɏŰɟŬ ůŮ 

ɛɐəɞɠ əŬɘ 300 ɛɏŰɟŬ ůŮ ˊɚɎŰɞɠ, Ůɜɩ Űɞ ɔɟɐɔɞɟɞ ɢɘɧɜɘ ɚɘɩůɘɛɞ Űɞɡ ɢɘɞɜɘɞɨ ɚŮɘŰɞɨɟɔɖůŮ ɤɠ ˊŬɟɎɔɞ-

ɜŰŬɠ ˊɡɟɞŭɧŰɖůɖɠ. ȼ əŬŰŬůŰɟɞűɐ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ ɐŰŬɜ ɖ ůɡɜɏˊŮɘŬ Űɖɠ Ůəŭɐɚɤůɖɠ Űɖɠ əŬŰɞɚɑ-

ůɗɖůɖɠ ɛŬɕɑ ɛŮ ɛɘŬ ůɖɛŬɜŰɘəɐ ŬɚɚŬɔɐ ůŰɞ Űɞˊɘəɧ ŬɜɎɔɚɡűɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ əŬŰɞɚɑůɗɖůɖ ŭɘŬɛɧɟ-

űɤůŮ Űɞ ŬɜɎɔɚɡűɞ əŬɘ Űɞ ɛŮŰɏŰɟŮɣŮ ůŮ ˊɘɞ ŬˊɧŰɞɛɞ əŬɘ ŮŰŮɟɞɔŮɜɐ. 
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ȺɘəɧɜŬ 2.30 ɇɞˊɞɗŮůɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. ɇɞ ˊɞɟŰɞəŬɚɑ ɢɟɩɛŬ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ŰŬ ɧɟɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ 

ȹɡŰɘəɐɠ ȺɚɚɎŭŬɠ, Ůɜɩ ɖ əɧəəɘɜɖ əɞɡəəɑŭŬ əŬɘ Űɞ ɛˊɚŮ ɞɟɗɞɔɩɜɘɞ ŬˊŮɘəɞɜɑɕɞɡɜ Űɖ ɗɏůɖ Űɖɠ ˊɧɚɖɠ Űɖɠ ɄɎ-

ŰɟŬɠ əŬɘ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ŬɜŰɑůŰɞɘɢŬ. (Ⱦɡɟɑɞɡ, 2021) 

 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɘɎűɞɟŮɠ ŰŮɢɜɘəɏɠ. ɀɘŬ Ŭˊɧ ŬɡŰɏɠ ŬˊɞŰɏɚŮůŮ ɖ 

ˊŬɟŬɔɤɔɐ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ ɔɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ŮɝŮŰɎůŰɖəŮ ɖ ˊŬɟŬ-

ɛɧɟűɤůɖ Űɞɡ ŮŭɎűɞɡɠ ɛŮŰɎ Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. ȼ ŭɘŬŭɘəŬůɑŬ ŭɘŮɝɐɢɗɖ ɛŮ ůŰɧɢɞ ɜŬ 

ˊŬɟŬŰɖɟɖɗɞɨɜ ůɡɛɓɞɚɞɛŮŰɟɘəɩɜ əɟɞůůɞɑ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɏɢɞɡɜ ɡˊɞůŰŮɑ ˊŬɟŬɛɧɟűɤůɖ. ɃəŰɩ 

Sentinel-1 ŮɘəɧɜŮɠ Interferometric Wide swath mode ɚɐűɗɖəŬɜ əŬɘ ŰɏůůŮɟɘɠ ůɡɛɓɞɚɞɛŮŰɟɘəɎ ɕŮɨɔɖ 

Ůɘəɧɜɤɜ ŮˊŮɝŮɟɔɎůŰɖəŬɜ.  

ɆŰɖɜ ůɡɜɏɢŮɘŬ, ŬɝɘɞˊɞɘɐɗɖəŬɜ ůɡɛɓɞɚɞɛŮŰɟɘəɎ ɊɖűɘŬəɎ ɀɞɜŰɏɚŬ ȺŭɎűɞɡɠ (DSMs) ́ɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŰŬɡŰɞˊɞɘɖɗɞɨɜ ɞɘ ŬɚɚŬɔɏɠ. Ⱥˊɘˊɚɏɞɜ, ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ɜŬ ɛŮŰɟɖɗŮɑ ɖ ɛŮŰŬəɑɜɖůɖ ɛŮŰŬɝɨ ɛɘŬɠ Ůɘəɧ-

ɜŬɠ Sentinel-1 ˊɟɘɜ Ŭˊɧ Űɖɜ əŬŰɞɚɑůɗɖůɖ əŬɘ ɛɘŬɠ ŮɘəɧɜŬɠ Sentinel-1 ɛŮŰɎ Űɖɜ əŬŰɞɚɑůɗɖůɖ ɛɏůɤ Űɖɠ 

ŰŮɢɜɘəɐɠ offset tracking. ȼ ŰŮɢɜɘəɐ ůɡɛɓɎɚɚŮɘ ůŰɖ ɛɏŰɟɖůɖ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ ɛŮŰŬɝɨ ŭɨɞ Ůɘəɧɜɤɜ SAR 

Űɧůɞ ůŰɖɜ əŬŰŮɨɗɡɜůɖ Űɞɡ Ŭɕɘɛɞɨɗɘɞɡ ɧůɞ əŬɘ ůŰɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ əɚɑůɖɠ ɛŮ Űɖ ɢɟɐůɖ ɓŮɚŰɘůŰɞ-

ˊɞɑɖůɖɠ Űɖɠ ŭɘŬůŰŬɡɟɞɨɛŮɜɖɠ ůɡůɢɏŰɘůɖɠ patch. ɄŬɟŬəɞɚɞɨɗɖůɖ ɛŮŰŬŰɧˊɘůɖɠ ŰŮɢɜɘəɐ ŬˊŬɘŰŮɑ ŭɨɞ 

ŬɜɘɢɜŮɨůŮɘɠ ŮŭɎűɞɡɠ Űɞɡ Sentinel-1 Ground Range Detected ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ɐŭɖ ɡˊɞůŰŮɑ ˊɟɞ ŮˊŮɝŮɟ-

ɔŬůɑŬ əŬɘ ůɡɜ-ŮɔɔɟŬűɐ. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŰŮɢɜɘəɐɠ ŮɑɜŬɘ ɧŰɘ ŭŮɜ ŬˊŬɘŰɞɨɜŰŬɘ ˊɚɖ-

ɟɞűɞɟɑŮɠ űɎůɖɠ əŬɘ, ůɡɜŮˊɩɠ, ɖ ŬŰɛɞůűŬɘɟɘəɐ ůɡɜɘůŰɩůŬ ŭŮɜ ɡˊŮɘůɏɟɢŮŰŬɘ ůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ.  

 

ɀɘŬ ŬəɧɛŬ ɛɏɗɞŭɞɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ ŬˊɞŰɏɚŮůŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ ˊɞɚɡűŬůɛŬ-

Űɘəɩɜ Ůɘəɧɜɤɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ŮɚɐűɗɖůŬɜ əŬɘ ŮˊŮɝŮɟɔɎůŰɖəŬɜ ŭɨɞ ŮɘəɧɜŮɠ Sentinel-2 Ⱥˊɘˊɏŭɞɡ-
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2ȷ. ȼ Ůˊɘɚɞɔɐ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ ɓŬůɑůŰɖəŮ ůŰɖɜ ɡɣɖɚɐ ŬɜɎɚɡůɖ əŬɘ Űɖɜ ɡɣɖɚɐ ůɡɢɜɧ-

ŰɖŰŬ ŮˊŬɜŮˊɘůəɏɣŮɤɜ Űɖɠ ŬˊɞůŰɞɚɐɠ. ɇŬ ˊɟɞɥɧɜŰŬ Űɞɡ Ůˊɘˊɏŭɞɡ 2ȷ ŮɑɜŬɘ ŬŰɛɞůűŬɘɟɘəɎ ŭɘɞɟɗɤɛɏɜŮɠ 

ŮɘəɧɜŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ Bottom Of ŬŰɛɧůűŬɘɟŬɠ (BOA).  

ɀɑŬ ŰɟɑŰɖ ɛɏɗɞŭɞɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŬˊɞŰɏɚŮůŮ ɖ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɆɛɖȺȷ. ȺəŰŮɚɏůŰɖəŬɜ Ů-

ˊŬɜŮɘɚɖɛɛɏɜŮɠ ŮəůŰɟŬŰŮɑŮɠ UAV ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ́ ŬɟŬəɞɚɞɨɗɖůɖ. Ƀɘ Ůə-

ůŰɟŬŰŮɑŮɠ UAV ́ɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŬɕɑ ɛŮ ɛŮŰɟɐůŮɘɠ GNSS ɛɑŬ űɞɟɎ ŬɜɎ ɛɐɜŬ ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎ-

ůŰɖɛŬ Ŭˊɧ Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2017 ɏɤɠ Űɞɜ Ƚɞɨɚɘɞ Űɞɡ 2018. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ Űɖ ůɡɔəŮəɟɘɛɏɜɖ 

ˊŮɟɑɞŭɞ, ɞɘ ɛŮŰɟɐůŮɘɠ ɐŰŬɜ ˊɡəɜɏɠ ůŰɞ ɢɟɧɜɞ ɔɘŬ ɜŬ ŮɝŬůűŬɚɘůŰŮɑ ɖ ˊɚɐɟɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŭɟŬ-

ůŰɖɟɘɧŰɖŰŬɠ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ əŬɘ ɜŬ ɛŮŰɟɘŬůŰŮɑ ɞ əɑɜŭɡɜɞɠ ˊɘɗŬɜɐɠ ŮˊŬɜŮɜŮɟɔɞˊɞɑɖůɖɠ. H ŬɜɎɚɡůɖ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ, ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ŬɡŰɩɜ Űɤɜ 17 ɛɖɜɩɜ, ŬˊɞəɎɚɡɣŮ ɧŰɘ ɖ əŬŰɞɚɑ-

ůɗɖůɖ əɘɜŮɑŰŬɘ ɘŭɘŬɑŰŮɟŬ ŬɟɔɎ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ŰɟɞˊɞˊɞɘɐůŬɛŮ ŬɜɎɚɞɔŬ Űɖɜ ŮəůŰɟŬŰŮɑŬ Űɖɠ ŮˊŬɜŬ-

ɚɖɣɘɛɧŰɖŰŬ ůŮ ŰɟŮɘɠ űɞɟɏɠ ŬɜɎ ɏŰɞɠ ɔɘŬ Űɞ 2019 əŬɘ ŭɨɞ űɞɟɏɠ ŬɜɎ ɏŰɞɠ ɔɘŬ Űɞ 2020. Ƀɘ ɖɛŮɟɞɛɖɜɑŮɠ 

Űɤɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ ŮəůŰɟŬŰŮɘɩɜ UAV əŬɘ GNSS ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 9 Űɞɡ ˊɟɞůŬɟ-

ŰɐɛŬŰɞɠ I. ȰɜŬ Ůɛˊɞɟɘəɧ DJI Phantom 4 əŬɘ ɏɜŬ Matrice 600, əŬŰŬůəŮɡŬůɛɏɜŬ Ŭˊɧ Űɖɜ Shenzhen DJI 

Sciences and Technologies Ltd. ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖ ɚɐɣɖ Ůɘəɧɜɤɜ ɛŮ UAV. ɇɞ Matrice 600 ŮɑɜŬɘ 

Ůɝɞˊɚɘůɛɏɜɞ ɛŮ əɎɛŮɟŬ X5 ɖ ɞˊɞɑŬ əŬŰŬɔɟɎűŮɘ ŮɘəɧɜŮɠ ŬɜɎɚɡůɖɠ 16Mp ɛŮ ŬˊɞŰɏɚŮůɛŬ űɤŰɞɔɟŬűɑŮɠ 

4608 Ĭ 3456 pixels, Ůɜɩ Űɞ Phantom 4 űɏɟŮɘ ɛɘŬ ɛɖɢŬɜɐ 12,4MP CMOS ɛŮ ŬɜɎɚɡůɖ 4000Ĭ3000 əŬɘ 

ŮɜůɤɛŬŰɤɛɏɜɞ ůɨůŰɖɛŬ GNSS. ȾɎɗŮ ́Űɐůɖ ŮəŰŮɚŮɑŰŬɘ ɛŮ Űɞ ɑŭɘɞ ˊɚɏɔɛŬ ˊŰɐůɖɠ əŬɘ ŰŬ ɑŭɘŬ Ŭəɟɘɓɩɠ 

ůɖɛŮɑŬ ŮˊɑɔŮɘɞɡ Ůɚɏɔɢɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. ɇŬ ŬɜŰɑůŰɞɘɢŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŰɐůɖɠ ŮűŬɟɛɧůŰɖəŬɜ ůŮ 

ɧɚŮɠ Űɘɠ ɚɐɣŮɘɠ. ȼ űɤŰɞɔɟŬɛɛŮŰɟɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɘəɧɜɤɜ UAV ́ɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɨɛűɤɜŬ ɛŮ 

Űɖɜ űɤŰɞɔɟŬɛɛŮŰɟɘəɐ ŰŮɢɜɘəɐ "ŭɞɛɐ Ŭˊɧ Űɖɜ əɑɜɖůɖ" (SfM). 

ȾɎɗŮ ˊŰɐůɖ ŬˊɞŰŮɚɞɨɜŰŬɜ Ŭˊɧ ŭɨɞ űɤŰɞɔɟŬɛɛŮŰɟɘəɎ ˊɚɏɔɛŬŰŬ: ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊɟɩŰɖɠ ɖ əɎ-

ɛŮɟŬ Űɞɡ UAV əɞɘŰɞɨůŮ ůŰɞ ɜŬŭɑɟ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭŮɨŰŮɟɖɠ ɖ əɎɛŮɟŬ əɞɘŰɞɨůŮ ůŰɘɠ 65 

ɛɞɑɟŮɠ. Ƀɘ ůɡɔəŮəɟɘɛɏɜŮɠ ŭɘŬŭɟɞɛɏɠ ɏɟŮɡɜŬɠ ˊŰɐůɖɠ ɡɘɞɗŮŰɐɗɖəŬɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŮŰŬůŰŮɑ ˊɩɠ ɖ 

ɔŮɤɛŮŰɟɑŬ ɚɐɣɖɠ Űɤɜ Ůɘəɧɜɤɜ UAV ɗŬ ɛˊɞɟɞɨůŮ ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ŮˊɖɟŮɎůŮɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ˊɟɞɥ-

ɧɜŰɤɜ űɤŰɞɔɟŬɛɛŮŰɟɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ əŬŰɎ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ Ůɜɧɠ ˊŮɟɘɞɢɐɠ əŬŰɞɚɑůɗɖůɖɠ. Ƀɘ ˊŰɐ-

ůŮɘɠ UAV ŮəŰŮɚɏůŰɖəŬɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɖɛɏɟŮɠ, ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ɑŭɘŬ ́ ɚɏɔɛŬ ˊŰɐůɖɠ əŬɘ ŭɘŬŰɖ-

ɟɩɜŰŬɠ ŰŬ ɑŭɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŰɐůɖɠ. Ƀɘ ɚɖűɗŮɑůŮɠ ŮɘəɧɜŮɠ UAV Ŭˊɧ əɎɗŮ ŮəůŰɟŬŰŮɑŬ ɞɟɔŬɜɩɗɖ-

əŬɜ ůŮ ŰɟŮɘɠ əŬŰɖɔɞɟɑŮɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ ŭŮŭɞɛɏɜɤɜ: Ŭ) ŮɘəɧɜŮɠ ɜŬŭɑɟ ɛŮ ɔɤɜɑŬ əɚɑůɖɠ Űɞɡ gimbal ůŰɘɠ 

90 ɛɞɑɟŮɠ, ɓ) ˊɚɎɔɘŮɠ ŮɘəɧɜŮɠ ɛŮ ɔɤɜɑŬ əɚɑůɖɠ Űɞɡ ŬɟɗɟɤŰɞɨ Űɟɞɢɞɨ ůŰɘɠ 65 ɛɞɑɟŮɠ əŬɘ ɔ) ůɡɜŭɡŬůɛɧɠ 

ɜŬŭɑɟ əŬɘ ɚɞɝɩɜ Ůɘəɧɜɤɜ (Ⱦɡɟɑɞɡ, 2021). 
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ȺɘəɧɜŬ 2.31 ũŮɤɛŮŰɟɑŬ ɚɐɣɖɠ Ůɘəɧɜɤɜ UAV. (Ŭ) ɄɚɏɔɛŬ ɜŬŭɘɟɘəɐɠ ˊɟɞɓɞɚɐɠ. (ɓ) ɄɚɏɔɛŬ ɔɤɜɘŬəɩɜ  ˊɟɞɓɞ-

ɚɐɠ (ɔ) ɆɡɜɏɟɔŮɘŬ ɜŬŭɘɟɘəɩɜ əŬɘ ɔɤɜɘŬəɩɜ Ůɘəɧɜɤɜ. (ŭ) ȺɘəɧɜŬ ˊɟɞɓɞɚɐɠ Ŭˊɧ Űɞ ɜŬŭɑɟ. (Ů) ȺɘəɧɜŬ ɔɤɜɘŬəɐɠ 

ˊɟɞɓɞɚɐɠ  (Ⱦɡɟɑɞɡ, 2021) 

ɀɘŬ ŰɏŰŬɟŰɖ ɛɏɗɞŭɞɠ ŬˊɞŰɏɚŮůŮ ɖ ɛɏŰɟɖůɖ ɛŮ GNSS ŭɏəŰŮɠ. ȺɘŭɘəɧŰŮɟŬ ́ɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐ-

ůŮɘɠ GNSS ůŮ ɛɧɜɘɛɞɡɠ ˊɡɚɩɜŮɠ ůŮ ŭɨɞ əŬŰɞɚɘůɗɐůŮɘɠ (ɀɞɑɟŬ əŬɘ ȻŬɢɚɤɟɞɨ). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ 

ɀɞɑɟŬɠ, ŮəŬŰɞɜŰɎŭŮɠ ůŰŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ŮəŰŮɚɏůŰɖəŬɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ 

ŮəůŰɟŬŰŮɘɩɜ GNSS. Ƀɘ ɛŮŰɟɐůŮɘɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŮ ɛɧɜɘɛɞɡɠ ˊɡɚɩɜŮɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬɜ 

Leica GS08 GNSS ŭɏəŰɖ. Ƀɘ ˊɡɚɩɜŮɠ ɓɟɑůəɞɜŰŬɘ Űɧůɞ ŮɜŰɧɠ ɧůɞ əŬɘ ŮəŰɧɠ Űɖɠ ŬůŰɎɗŮɘŬɠ ɕɩɜɖɠ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ əŬɘ Űɖɠ əɘɜɖ-

ɛŬŰɘəɐɠ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ŮˊŬɚɐɗŮɡůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ űɤŰɞɔɟŬɛɛŮŰɟɘ-

əɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ, ŮɔəŬŰŬůŰɎɗɖəŬɜ 13 ɛɧɜɘɛɞɘ ˊɡɚɩɜŮɠ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ɗɏůŮɘɠ, 

ɛŮ ůŰɧɢɞ Űɖɜ ŮəŰɏɚŮůɖ Űɤɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ ɛŮŰɟɐůŮɤɜ Ůɜɧɠ ŭɘəŰɨɞɡ ůŰɘɠ ɑŭɘŮɠ Ŭəɟɘɓɩɠ ɗɏůɖ. ɇɞ 

ŭɑəŰɡɞ ˊŮɟɘɚɎɛɓŬɜŮ 10 ˊɡɚɩɜŮɠ ŮɜŰɧɠ əŬɘ 3 ŮəŰɧɠ Űɤɜ ɞɟɑɤɜ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɞɘ 

ˊɡɚɩɜŮɠ (ɛɜɖɛŮɑŬ) (ȺɘəɧɜŬ 2.32) Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ əŬŰŬůəŮɡɎůŰɖəŬɜ ɛŮ Űɖɜ ŮəůəŬűɐ ɛɘŬɠ ɞˊɐɠ 

ůŮ ɢŬɚŬɟɧ ɏɤɠ ɓɟŬɢɩŭŮɠ ɏŭŬűɞɠ. ɀɘŬ əŬŰŬəɧɟɡűɖ ɢŬɚɨɓŭɘɜɖ ɟɎɓŭɞɠ Ůɘůɐɢɗɖ ůŮ əɎɗŮ ɞˊɐ, ɖ ɞˊɞɑŬ 

ɏɢŮɘ ŭɘɎɛŮŰɟɞ ˊŮɟɑˊɞɡ 15 cm əŬɘ ɓɎɗɞɠ 80-100 cm, ŬɜɎɚɞɔŬ ɛŮ Űɖ ɚɘɗɞɚɞɔɑŬ ůŮ əɎɗŮ ɗɏůɖ. ȼ ɢŬɚɨ-

ɓŭɘɜɖ ɟɎɓŭɞɠ ɏɢŮɘ ˊɎɢɞɠ 1,5 cm əŬɘ 120 cm ɛɐəɞɠ ɛŮ Ŭɘɢɛɖɟɐ Ɏəɟɖ. ȼ ɟɎɓŭɞɠ ɞŭɖɔɐɗɖəŮ ůŰɞ əɏɜŰɟɞ 

Űɖɠ ɞˊɐɠ ɏɤɠ ɧŰɞɡ ɖ əɞɟɡűɐ Űɖɠ ɓɟɘůəɧŰŬɜ ŮɚŬűɟɩɠ ˊɎɜɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ, əŬɘ ɖ Ɏəɟɖ Űɖɠ ɞŭɖ-

ɔɞɨɜŰŬɜ ɏɤɠ ɧŰɞɡ ůɡɜŬɜŰɞɨůŮ ŬɜŰɑůŰŬůɖ ɧˊɞɡ ɐŰŬɜ ŭɡɜŬŰɧɜ. Ⱥˊɘˊɚɏɞɜ, ŰɞˊɞɗŮŰɐɗɖəŮ ɏɜŬɠ ůɤɚɐɜŬɠ 

PVC ŭɘŬɛɏŰɟɞɡ 10 cm ɔɨɟɤ Ŭˊɧ Űɖ ɢŬɚɨɓŭɘɜɖ ɟɎɓŭɞ. Ƀ ɢɩɟɞɠ ɛŮŰŬɝɨ Űɞɡ ůɤɚɐɜŬ əŬɘ Űɞɡ ŮŭɎűɞɡɠ 
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ɔɏɛɘůŮ ɛɏɢɟɘ Űɖɜ ŮˊɘűɎɜŮɘŬ ɛŮ ůəɡɟɧŭŮɛŬ, Ůɜɩ ɞ ůɤɚɐɜŬɠ PVC ɔɏɛɘůŮ ɛŮ ɢŬɚɑəɘ. ȼ əŮɟŬɑŬ GPS Űɞ-

ˊɞɗŮŰɐɗɖəŮ ůŰɖɜ əɞɟɡűɐ Űɖɠ ɟɎɓŭɞɡ ŬˊŮɡɗŮɑŬɠ ůŰɞɜ ˊɡɚɩɜŬ ɐ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ ˊɟɞɏəŰŬůɖ ɛɐ-

əɞɡɠ 1 m(Ⱦɡɟɑɞɡ,2021). 

 

ȺɘəɧɜŬ 2.32 (Ŭ) ɆəɑŰůɞ ˊɞɡ ŭŮɑɢɜŮɘ ŰŬ ŭɘɎűɞɟŬ ɛɏɟɖ Űɞɡ ˊɡɚɩɜŬ ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ Űɖ ɢŬɚɨɓŭɘɜɖ ɟɎɓŭɞ 

əŬɘ ɏɜŬɜ ůɤɚɐɜŬ PVC. ɇɞ ůəɑŰůɞ ŭŮɜ ŮɑɜŬɘ ɡˊɧ əɚɑɛŬəŬ. (ɓ) ūɤŰɞɔɟŬűɑŬ Ůɜɧɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɞɨ ˊɡɚɩɜŬ 

(ɛɜɖɛŮɑɞ) əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɛŮɚɏŰɖɠ Űɞɡ Ƚɞɡɚɑɞɡ 2017. (Ⱦɡɟɑɞɡ, 2021) 

 

ɇɏɚɞɠ ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɏɟŮɡɜŬ TLS ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ ůŬɟɤŰɐ ɚɏɘɕŮɟ Leica RTC360 3D. ɇɞ ́ɚŮɞ-

ɜŮəŰɐɛŬŰŬ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ůŬɟɤŰɐ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ˊɟɞ-əŬŰŬɔɟŬűɐ Űɤɜ 

ɚŬɛɓŬɜɧɛŮɜɤɜ ɜɏűɖ ůɖɛŮɑɤɜ ůŰɞ ˊŮŭɑɞ, Űɞ ɞˊɞɑɞ ɓŮɚŰɘɩɜŮɘ Űɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ əŬɘ ŭɑɜŮɘ Űɖ ŭɡɜŬ-

ŰɧŰɖŰŬ ɜŬ ŰɟɞˊɞˊɞɘɖɗŮɑ Űɞ ůɢɏŭɘɞ ɏɟŮɡɜŬɠ Ůˊɑ Űɧˊɞɡ. ȺɛˊɚɞɡŰɘůɛɏɜŮɠ ŮɘəɧɜŮɠ ɡɣɖɚɞɨ ŭɡɜŬɛɘəɞɨ 

Ůɨɟɞɡɠ (HDR) ɚɐűɗɖəŬɜ ůŮ ˊɏɜŰŮ ŭɘŬűɞɟŮŰɘəɞɨɠ ůŰŬɗɛɞɨɠ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ŬɝɘɧˊɘůŰŮɠ əŬɘ ŬəɟɘɓŮɑɠ ŰɟɘůŭɘɎůŰŬŰŮɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

ɛŮɚɏŰɖɠ. 
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ȺɘəɧɜŬ 2.33  ȼ əŬŰŬɜɞɛɐ Űɤɜ ůŰŬɗɛɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɏɟŮɡɜŬɠ TLS 

(Ⱦɡɟɑɞɡ, 2021) 

2.4.2 ɄŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ ȷɛɨɜŰŬɘɞɡ ȸɧɟŮɘɞ-ȸɞɟŮɘɞŭɡŰɘəɐ ȺɚɚɎŭŬ 

ɀɘŬ ŬəɧɛŬ ˊŮɟɑˊŰɤůɖ ɔɘŬ Űɖɜ ɞˊɞɑŬ ŮɚɐűɗɖůŬɜ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ ˊɟŬɜɩɜ ɚɧɔɤ əŬŰɞɚɘůɗɐ-

ůŮɤɜ ŬˊɞŰɏɚŮůŮ ɖ ˊŮɟɘɞɢɐ Űɞɡ ȷɛɨɜŰŬɘɞɡ. ɇɞ ȷɛɨɜŰŬɘɞ ŬˊɞŰŮɚŮɑ ɛɑŬ Ůˊɑ Űɤ ˊɚŮɑůŰɤɜ ɚɘɔɜɘŰɘəɐ ˊŮ-

ɟɘɞɢɐ ůŰɖɜ ŭɡŰɘəɐ ɀŬəŮŭɞɜɑŬ, ůŰɖɜ ȸɧɟŮɘɞ-ȸɞɟŮɘɞŭɡŰɘəɐ ȺɚɚɎŭŬ. ɆŰɖɜ ˊŮɟɘɞɢɐ ůɡɜŬɜŰɩɜŰŬɘ ŰŬ ɛŮ-

ɔŬɚɨŰŮɟŬ ŬˊɞɗɏɛŬŰŬ ɚɘɔɜɑŰɖ Űɖɠ ȺɚɚɎŭŬɠ, ŰŬ ɞˊɞɑŬ ŰɟɞűɞŭɞŰɞɨɜ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ŬɜŬɔəɩɜ 

ɖɚŮəŰɟɞŭɧŰɖůɐɠ Űɖɠ ɢɩɟŬɠ. ũɘŬ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɚɐűɗɖůŬɜ ŭɞɟɡűɞɟɘəɎ ɞˊŰɘəɎ ŭŮŭɞ-

ɛɏɜŬ Ŭˊɧ Űɞɡɠ ŭɞɟɡűɧɟɞɡɠ Landsat-8 əŬɘ Sentinel-2 Ůɜɩ ɟŬŭɘɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ ŮɚɐűɗɖůŬɜ Ŭˊɧ Űɞɜ 

ŭɞɟɡűɧɟɞ Sentinel-1.  

ȼ ˊŮɟɘɞɢɐ ɚɧɔɤ Űɞɡ ɡˊŮŭɎűɞɡɠ Űɞɡ ŬɜɐəŮɘ ɔŮɤɚɞɔɘəɎ ůŰɞɜ ˊɚŮɘɧəŬɘɜɞ ɚɘɔɜɑŰɖ. ȼ əŬŰɞɚɑůɗɖůɖ ůɖ-

ɛŮɘɩɗɖəŮ ůŰɘɠ 10 Ƚɞɡɜɑɞɡ 2017 ɚɧɔɤ Űɞɡ ůɡɜŭɡŬůɛɞɨ ŭɘŬűɞɟŮŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ ɧˊɤɠ: Ŭ) ɖ ˊŬɟɞɡůɑŬ 

ůŰɟɤɛɎŰɤɜ ɡɚɘəɩɜ ɢŬɛɖɚɐɠ ŬɜŰɞɢɐɠ ŮɜŰɧɠ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ůɢɖɛŬŰɘůɛɩɜ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ Űɞ ɚɘɔɜɘ-

Űɘəɧ əɞɑŰŬůɛŬ, ɓ) ɖ ˊŬɟɞɡůɑŬ ɟɖɔɛɎŰɤɜ, ɔ) ɖ ˊŬɟɞɡůɑŬ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ əɎŰɤ Ŭˊɧ Űɞ ŭɎˊŮŭɞ 

Űɞɡ ɞɟɡɢŮɑɞɡ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ˊɘɏůŮɤɜ ɜŮɟɞɨ əŬɘ ŭ) Űɖ ɔŮɤɛŮŰɟɑŬ əŬɘ Űɘɠ Ůˊɘɛɏɟɞɡɠ əɚɑůŮɘɠ Űɞɡ ɛŮ-

Űɩˊɞɡ Ůɝɧɟɡɝɖɠ. ȼ əŬŰɞɚɑůɗɖůɖ ůŰɏɛɛŬ ŮəŰɘɛɎŰŬɘ ůŮ ˊŮɟɑˊɞɡ ŰɟɑŬ ɢɘɚɘɧɛŮŰɟŬ əŬɘ Űɞ ůɡɜɞɚɘəɧ ɡɚɘəɧ 

Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ˊŮɟɘɏɢŮɘ ́ Ůɟɑˊɞɡ 25 ŮəŬŰɞɛɛɨɟɘŬ Űɧɜɞɡɠ ɚɘɔɜɑŰɖ (ŮɘəɧɜŬ 35). ȼ ɚŮɡəɐ ɔɟŬɛɛɐ Ŭ-

ɜŰɘˊɟɞůɤˊŮɨŮɘ ŰŬ ɧɟɘŬ Űɞɡ ɡˊŬɑɗɟɘɞɡ ɚɘɔɜɘŰɤɟɡɢŮɑɞɡ ˊɟɘɜ Ŭˊɧ Űɖɜ əŬŰɞɚɑůɗɖůɖ, Ůɜɩ ɖ əɧəəɘɜɖ 

ɔɟŬɛɛɐ ́ŮɟɘɚŬɛɓɎɜŮɘ Űɞ ɡɚɘəɧ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. ȼ Ůəŭɐɚɤůɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ˊɟɞəɎɚŮůŮ Űɖɜ Ůɛ-

űɎɜɘůɖ ˊɞɚɡɎɟɘɗɛɤɜ ɟɤɔɛɩɜ əŬɘ ůɖɛŬɜŰɘəɏɠ ɕɖɛɘɏɠ ůŰŬ ůˊɑŰɘŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ əɞɜŰɎ ɏŰůɘ ɞɘ Ŭɟɢɏɠ 

ŬˊɞűɎůɘůŬɜ Űɖɜ Ůəəɏɜɤůɖ Űɞɡ ɞɘəɘůɛɞɨ Űɤɜ Aɔ. ȷɜŬɟɔɨɟɤɜ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɞɡůɘɎůŰɖəŬɜ ɕɖɛɘɏɠ ůŰɖɜ 

ɖɚŮəŰɟɞŭɧŰɖůɖ əŬɘ Űɖɜ ɨŭɟŮɡůɖ. əŬɗɩɠ əŬɘ ůŰɞɜ Ůɝɞˊɚɘůɛɧ (ŮəůəŬűŮɑɠ) Űɞɡ ɞɟɡɢŮɑɞɡ əŬɘ ůŰɞ ɑŭɘɞ Űɞ 

ɞɟɡɢŮɑɞ. (ɛŮɑɤůɖ Űɤɜ ˊɞůɞŰɐŰɤɜ ɚɘɔɜɑŰɖ). 
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ȳůɞɜ ŬűɞɟɎ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɚɐűɗɖůŬɜ ́ɏɜŰŮ ŮɘəɧɜŮɠ Landsat-8 əŬɘ ŰɏůůŮɟŮɘɠ ŮɘəɧɜŮɠ 

Sentinel-2 ˊɞɡ əŬɚɨˊŰɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ˊɟɘɜ əŬɘ ɛŮŰɎ. Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ Ůɚɐű-

ɗɖůŬɜ əŬɘ ŮˊŮɝŮɟɔɎůŰɖəŬɜ ȼ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɛŮ Űɖ ɢɟɐůɖ ˊɞ-

ɚɡűŬůɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɓŬůɑůŰɖəŮ ůŰɖɜ ŮűŬɟɛɞɔɐ ŰŮɢɜɘəɩɜ ɣɖűɘŬəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ, ɧˊɤɠ ɖ ŬɜɎ-

ɚɡůɖ əɨɟɘɤɜ ůɡɜɘůŰɤůɩɜ (PCA) ɐ ŬɜɎɚɡůɖ ŬɜŮɝɎɟŰɖŰɤɜ ůɡɜɘůŰɤůɩɜ (ICA) əŬɘ ŰŬɡŰɧɢɟɞɜŬ ůŰɖɜ 

ŮűŬɟɛɞɔɐ ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɧɛŬŰɖɠ ŬɜɑɢɜŮɡůɖɠ ŬɚɚŬɔɩɜ. ȺɘŭɘəɧŰŮɟŬ, ɖ əɨɟɘŬ ŬɜɎɚɡůɖ ůɡɜɘůŰɤůɩɜ 

(PCA) ŮɑɜŬɘ ɛɘŬ ɛŬɗɖɛŬŰɘəɐ ŰŮɢɜɘəɐ ɛŮŰŬůɢɖɛŬŰɘůɛɞɨ Űɤɜ Ŭɟɢɘəɐɠ ŮɘəɧɜŬɠ ůŮ ɏɜŬ ɜɏɞ ůɨɜɞɚɞ Ŭůɡ-

ůɢɏŰɘůŰɤɜ ůɡɜɘůŰɤůɩɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɛŮ űɗɑɜɞɡůŬ ůŮɘɟɎ ůɖɛŬɜŰɘəɧŰɖŰŬɠ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ ɛɘŬɠ 

əŬŰŬɜɞɛɐɠ Gauss. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɖ ŬɜŮɝɎɟŰɖŰɖ ŬɜɎɚɡůɖ ůɡɜɘůŰɤůɩɜ (ICA) ŬˊɞŰŮɚŮɑ ɛɘŬ 

ŰŮɢɜɘəɐ ŮɝŬɔɤɔɐɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɡɣɖɚɐɠ ŰɎɝɖɠ ́ɞɡ ŮəŰŮɚŮɑ ɔɟŬɛɛɘəɧ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɤɜ űŬůɛŬ-

Űɘəɩɜ ɕɤɜɩɜ Űɖɠ Ŭɟɢɘəɐɠ ŮɘəɧɜŬɠ. ɆŰɖ ŭɘŮɨɗɡɜůɖ Ⱥˊɘˊɚɏɞɜ, ɛɘŬ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŭɘŬŭɘəŬůɑŬ Ŭɜɑ-

ɢɜŮɡůɖɠ ŬɚɚŬɔɩɜ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɤɜ ŮɟɔŬɚŮɑɞɡ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ŰɞˊɞɗŮůɑŬɠ 

DeltaCue, ɖ ɞˊɞɑŬ ŮɜŰɞˊɑɕŮɘ ŬɚɚŬɔɏɠ ɛŮŰŬɝɨ ŭɨɞ ɖɛŮɟɞɛɖɜɘɩɜ ɐ ɢɟɧɜɤɜ Űɤɜ Ůɘəɧɜɤɜ ɛŮ Űɖ ɢɟɐůɖ 

Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ Tasseled Cap ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŰɞˊɞɗŮůɑŬ əŬɘ ɧɢɘ ůŮ ɛɘŬ ŮɡɟŮɑŬ ́ Ůɟɘɞɢɏɠ. ɆŰɘɠ 

ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɞɘ ŮɘəɧɜŮɠ Landsat-8 əŬɘ Sentinel-2 Űɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ůŮ ůɡɜŭɡŬůɛɧ űɡůɘəɩɜ 

ɢɟɤɛŬŰɘəɩɜ ɕɤɜɩɜ. 

ȺˊɘˊɟɧůɗŮŰŬ ŮɚɐűɗɖůŬɜ ŭŮŭɞɛɏɜŬ əŬɘ ɔɘŬ Űɖɜ ɟŬŭɘɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ Űɖɠ ˊŮɟɘɞɢɐɠ. ȺɘŭɘəɧŰŮɟŬ, Ů-

ɚɐűɗɖůŬɜ ŭŮəŬˊɏɜŰŮ ŭŮŭɞɛɏɜŬ Űɞɡ Sentinel-1 ůŮ Ŭɜɞŭɘəɧ əŬɘ əŬɗɞŭɘəɧ ˊɏɟŬůɛŬ ́ ɞɡ əŬɚɨˊŰɞɡɜ Űɖɜ 

ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɜɎɟəɖɠ ŬˊɞəŰɐɗɖəŬɜ əŬɘ ŮˊŮɝŮɟɔɎůŰɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ SAR ůɡɛɓɞɚɞɛŮŰɟɑŬɠ 

SAR. ȼ ˊɟɞůɏɔɔɘůɖ ɓŬůɑůŰɖəŮ ůŰɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɛŮŰŬŰɧˊɘůɖɠ Űɖɠ ɔɟŬɛɛɐɠ ɞˊŰɘəɐɠ ŮˊŬűɐɠ (LOS 

ɛŮŰŬŰɧˊɘůɖɠ) ɛɏůɤ ɛŮŰɟɐůŮɤɜ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɘəɐɠ űɎůɖɠ. ɇɞ InSAR ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɛŮŰɟɐůŮɘ ɛɘŬ 

ɛɞɜɞŭɘɎůŰŬŰɖ əɑɜɖůɖ əŬŰɎ ɛɐəɞɠ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ ɗɏŬůɖɠ Űɞɡ ɟŬɜŰɎɟ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ɔɟŬɛɛɐ Űɖɠ 

ɞˊŰɘəɐɠ ŮˊŬűɐɠ (LOS). Ƀɘ ɛŮŰɟɐůŮɘɠ LOS ́Ůɟɘɏɢɞɡɜ Űɖɜ əŬŰŬəɧɟɡűɖ əɑɜɖůɖ əŬɘ Űɖɜ ɞɟɘɕɧɜŰɘŬ ůɡ-

ɜŮɘůűɞɟɎ əŬɘ ŮɑɜŬɘ ůɡɜɐɗɤɠ ŭɘŬűɞɟŮŰɘəɏɠ Ŭˊɧ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ Űɖɠ əɑɜɖůɖɠ. ɄŬɟ' ɧɚŬ ŬɡŰɎ, ɞ 

ůɡɜŭɡŬůɛɧɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭɜɧŭɞɡ əŬɘ əŬɗɧŭɞɡ ůɡɛɓɎɚɚŮɘ ůŰɖɜ ŮəŰɑɛɖůɖ Űɖɠ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ əŬ-

ŰŬəɧɟɡűɖɠ Űɘɛɐɠ əŬɘ Űɤɜ ůɡɜɘůŰɤůɩɜ ŬɜŬŰɞɚɐɠ-ŭɨůɖɠ. ɆŮ ɛɘŬ ˊŬɟɧɛɞɘŬ ɛŮɚɏŰɖ, ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ 

ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ŮŭŬűɘəɩɜ ɛŮŰŬŰɞˊɑůŮɤɜ ůŮ ɞɟɡɢŮɑŬ ́ Ůɟɘɞɢɏɠ ɛɏůɤ Űɖɠ Ůɜ-

ůɤɛɎŰɤůɖɠ ˊɞɚɚŬˊɚɩɜ ůɡɛɓɞɚɞɛŮŰɟɘəɩɜ ɟŬɜŰɎɟ ůɡɜɗŮŰɘəɞɨ ŬɜɞɑɔɛŬŰɞɠ (InSAR). ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ 

ŬˊɞəŰɐɗɖəŬɜ əŬɘ ɡˊɞɓɚɐɗɖəŬɜ ůŮ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜŬ Űɞɡ Sentinel-1 ůɡɛɓɞɚɞɛŮŰɟɘəɎ, Ůɜɩ əŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɖ ůɡɛɓɞɚɞɛŮŰɟɘəɐ ɔɟŬɛɛɐ ɓɎůɖɠ əŬɗɩɠ əŬɘ ŰŬ əŬɗɩɠ əŬɘ ɖ ůɡɜɞɢɐ Űɤɜ 

ůɡɛɓɞɚɞɛŮŰɟɘəɩɜ ɕŮɡɔɩɜ ŮɚɐűɗɖůŬɜ ɡˊɧɣɖ (Ⱦɡɟɑɞɡ, 2021). 

2.4.3  ɄŮɟɑˊŰɤůɖ Ƀɘəɘůɛɞɨ ɀɨɚɞɘ 

ɆŰɘɠ 26 ȽŬɜɞɡŬɟɑɞɡ 2019, ůɖɛŮɘɩɗɖəŮ ůɞɓŬɟɐ ˊŰɩůɖ ɓɟɎɢɤɜ ůŰɞɜ ɞɘəɘůɛɧ ɀɨɚɞɘ, ɞ ɞˊɞɑɞɠ ɓɟɑůəŮŰŬɘ 

əɞɜŰɎ ůŰɖɜ ˊɧɚɖ Űɖɠ ȷɜŭɟɑŰůŬɘɜŬɠ ůŰɖ ȹɡŰɘəɐ ɄŮɚɞˊɧɜɜɖůɞ. ɀɘŬ ɞɟɗɞűɤŰɞɔɟŬűɑŬ Űɞɡ Űɞɡ ɢɤɟɘɞɨ 

Ŭˊɧ Űɞ Ⱥɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ ˊɞɡ ůɡɚɚɏɢɗɖəŮ Űɞ 2008 ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 50 ŮəŬŰɞůŰɩɜ ́ Ŭɟɞɡ-

ůɘɎɕŮŰŬɘ ůŰɖɜ ŮɘəɧɜŬ 46. ɀŮɔɎɚŬ ŰŮɛɎɢɘŬ ɓɟɎɢɤɜ ɏɢŬůŬɜ Űɖ ůŰŬɗŮɟɧŰɖŰɎ Űɞɡɠ ɚɧɔɤ Űɖɠ ɏɜŰɞɜɖɠ 

ɓɟɞɢɞˊŰɩůŮɤɜ əŬɘ əɨɚɖůŬɜ ˊɟɞɠ ŰŬ əɎŰɤ ůŰɖɜ ˊɚŬɔɘɎ. ȹɨɞ ůˊɑŰɘŬ Űɞɡ ɞɘəɘůɛɞɨ əɘɜŭɨɜŮɡůŬɜ Ůɜɩ ɞ 

əŮɜŰɟɘəɧɠ ŭɟɧɛɞɠ ŬˊɞəɚŮɑůŰɖəŮ Ŭˊɧ ŰŬ ɗɟŬɨůɛŬŰŬ. ũŮɜɘəɎ, ɖ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ Ůˊɘɟ-

ɟŮˊɐɠ ůŮ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ əŬɘ Ŭˊɧ ɔŮɤŰŮɢɜɘəɐ ɏɟŮɡɜŬ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮŰɎ Űɘɠ ˊɡɟəŬɔɘɏɠ Űɞɡ 2007 ůŮ ɞɚɧəɚɖɟɞ Űɞ Ɂɞɛɧ ȼɚŮɑŬɠ. ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɞɟŮɘɜɐ əŬɘ ɔŮɤɚɞɔɘəɎ əɡɟɘŬɟɢŮɑŰŬɘ Ŭˊɧ ŬůɓŮůŰɧɚɘɗɞɡɠ Űɞɡ ȾɟɖŰɘŭɘəɞɨ Űɖɠ ɔŮɤŰŮ-

əŰɞɜɘəɐɠ ɕɩɜɖɠ Gavrovo. Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ ŬɡŰɞɑ ˊŬɟɞɡůɘɎɕɞɡɜ ɏɜŰɞɜɖ əŬɟůŰɘəɞˊɞɑɖůɖ ˊɞɡ ɞŭɖɔŮɑ 

ůŰŬŭɘŬəɎ ůŮ űŬɘɜɧɛŮɜŬ ŬůŰɎɗŮɘŬɠ Űɞɡ ŮŭɎűɞɡɠ. ȳůɞɜ ŬűɞɟɎ Űɖɜ ŰŮəŰɞɜɘəɐ ŭɞɛɐ, ŰŬ ɟɐɔɛŬŰŬ ɏɢɞɡɜ 

ŭɘŮɨɗɡɜůɖ ȷ-ȹ əŬɘ ȸȷ-Ɂȹ. 
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 ȼ ɏɟŮɡɜŬ ˊŮɟɘɚɎɛɓŬɜŮ ɛŮŰɟɐůŮɘɠ Űɤɜ ůɖɛŮɑɤɜ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ (GSPs) ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ Leica GS08 

GNSS Receiver əŬɘ ɛɘŬ ŮəůŰɟŬŰŮɑŬ ˊŰɐůɖɠ ɛŮ UAV ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ DJI Matrice 600 ɔɘŬ Űɖɜ Ŭəɟɘɓɐ 

ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ ɓɟŬɢɞŰŮɛŬɢɑɤɜ. ȼ ŮˊɧɛŮɜɖ ŮˊɘŰɧˊɘŬ ɏɟŮɡɜŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɘɠ 25 ȷˊɟɘɚɑɞɡ 

2019 ɛŮŰɎ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɗɟŬɡůɛɎŰɤɜ Űɞɡ ŭɟɧɛɞɡ. ɇŬ ŭŮŭɞɛɏɜŬ ŰŬ ɞˊɞɑŬ ůɡɚɚɏɢɗɖəŬɜ Ŭˊɞ-

ŰŮɚɞɨɜŰŬɜ Ŭˊɧ ɛŮŰɟɐůŮɘɠ GNSS əŬɘ ɛɘŬ ˊŰɐůɖ UAV, ɧˊɤɠ Ŭəɟɘɓɩɠ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ Ŭɟɢɘəɐ 

ɏɟŮɡɜŬ, ɤůŰɧůɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ɧɔəɞɡ Űɤɜ ŬˊɞɛŬəɟɡɜɗɏɜŰɤɜ ɗɟŬɡůɛɎŰɤɜ 

ɓɟɎɢɤɜ. Ƀɘ ŮɘəɧɜŮɠ Űɞɡ UAV ɡˊɞɓɚɐɗɖəŬɜ ůŮ ŮˊŮɝŮɟɔŬůɑŬ ůɨɛűɤɜŬ ɛŮ Űɖ ŭɞɛɐ Ŭˊɧ Űɖɜ əɑɜɖůɖ 

(SfM) əŬɘ ɏŰůɘ ˊɟɞɏəɡɣŬɜ ŭɨɞ ŮɝŬɘɟŮŰɘəɎ ɚŮˊŰɞɛŮɟŮɑɠ ɞɟɗɞűɤŰɞɔɟŬűɑŮɠ, ɛɑŬ ɛŮŰɎ Űɖɜ ˊŰɩůɖ Űɞɡ 

ɓɟɎɢɞɡ əŬɘ ɛɑŬ Ɏɚɚɖ ɛŮŰɎ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɗɟŬɡůɛɎŰɤɜ ɓɟɎɢɤɜ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ (Ⱦɡɟɑɞɡ, 

2021). 

 

ȺɘəɧɜŬ 2.34 ɃɟɗɞűɤŰɞɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɛŮŰɎ Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ ˊŰɩůɖɠ Űɞɡ ɓɟɎɢɞɡ ɛŮ Űɖɜ əŬŰŬ-

ɜɞɛɐ Űɤɜ ɛŮŰɟɐůŮɤɜ GNSS (əɧəəɘɜŬ ůɖɛŮɑŬ). (Ⱦɡɟɑɞɡ, 2021) 
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ȺɘəɧɜŬ 2.35 ɃɟɗɞűɤŰɞɔɟŬűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɛŮŰɎ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɓɟŬɢɞŰŮɛŬɢɑɤɜ ɛŮ Űɖɜ əŬŰŬ-

ɜɞɛɐ Űɤɜ ɛŮŰɟɐůŮɤɜ GNSS (əɧəəɘɜŬ ůɖɛŮɑŬ) (Ⱦɡɟɑɞɡ, 2021) 

 

2.5  ȹȽȷɉȺȽɅȽɆȼ ȺɄȽȾɈɁȹȽɁɃɇȼɇȷɆ ɀȺɆɋ GIS 

Ⱥɜ ɛɏůɤ ůɡɜŮɢɩɜ ŰŮɢɜɞɚɞɔɘəɩɜ əŬɘ űɡůɘəɩɜ ŮɝŮɚɑɝŮɤɜ əɟɑɜŮŰŬɘ ɧɚɞ əŬɘ ˊɘɞ ŬˊŬɟŬɑŰɖŰɖ ɖ ŬɜɎɔəɖ 

ɔɘŬ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ əɘɜŭɨɜɤɜ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ ɧˊɤɠ ɞ ŬůŰɘ-

əɧɠ ůɢŮŭɘŬůɛɧɠ, ɖ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ əŬɗɩɠ əŬɘ ɖ ŬɜŰɘɛŮŰɩˊɘůɖ əŬŰŬ-

ůŰɟɞűɩɜ. ɇŬ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ (ũɆɄ) ɏɢɞɡɜ ɔɑɜŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ŮɟɔŬɚŮɑŬ ůŮ 

ŬɡŰɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ɓŮɚŰɘɩɜɞɡɜ ůɖɛŬɜŰɘəɎ Űɘɠ ŰŬəŰɘəɏɠ ŭɘŬɢŮɑɟɘůɖɠ əɘɜŭɨɜɤɜ.  

Ƀɘ ɔŮɤɢɤɟɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ Ŭˊɧ Űɞ QGIS əŬɘ Űɞ ArcGIS ŮˊɘŰɟɏˊɞɡɜ ůŰɘɠ ŮˊɘɢŮɘɟɐ-

ůŮɘɠ əŬɘ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ɜŬ ŬɜŬɚɨɞɡɜ əŬɘ ɜŬ ɓɚɏˊɞɡɜ ŭŮŭɞɛɏɜŬ ůŮ ɢɤɟɘəɧ ˊɚŬɑůɘɞ. ŮˊŮɘŭɐ ŭɑɜŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɡˊŮɨɗɡɜɞɡɠ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ ɜŬ əŬŰŬɜɞɐůɞɡɜ Űɖɜ ˊŬɔəɧůɛɘŬ əŬŰŬɜɞɛɐ Űɤɜ əɘɜ-

ŭɨɜɤɜ, Űɤɜ ŰɟɤŰɩɜ ůɖɛŮɑɤɜ əŬɘ Űɤɜ ˊɘɗŬɜɩɜ ŮˊɘˊŰɩůŮɤɜ, ŬɡŰɐ ɖ ɢɤɟɘəɐ ŭɘɎůŰŬůɖ ŮɑɜŬɘ ɕɤŰɘəɐɠ 

ůɖɛŬůɑŬɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ əɘɜŭɨɜɤɜ. Ƀɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮɜŰɞˊɑůɞɡɜ ŰɞˊɞɗŮůɑŮɠ ŮɡɎɚɤŰŮɠ ůŮ 

űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ ɧˊɤɠ ˊɚɖɛɛɨɟŮɠ, ůŮɘůɛɞɨɠ ɐ ˊɡɟəŬɔɘɏɠ, ŰɞˊɞɗŮŰɩɜŰŬɠ ŭŮŭɞɛɏɜŬ ůŮ ɢɎɟŰŮɠ. 

Ⱥˊɘˊɚɏɞɜ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ůŮ ŬɡŰɏɠ Űɘɠ ˊɚŬŰűɧɟɛŮɠ ɚɞɔɘůɛɘəɞɨ ɓɞɖɗɞɨɜ ůŰɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ ɛŮŰŬɝɨ ˊɞɚɡɎɟɘɗɛɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ŰŬ ŮˊɑˊŮŭŬ əɘɜ-

ŭɨɜɞɡ, ɧˊɤɠ ɖ ˊɡəɜɧŰɖŰŬ Űɞɡ ˊɚɖɗɡůɛɞɨ, ɞɘ ɡˊɞŭɞɛɏɠ əŬɘ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ. ɀŮ ɛɘŬ Űɏ-

ŰɞɘŬ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖ əŬŰŬɜɧɖůɖ, ɞɘ ŮɜŭɘŬűŮɟɧɛŮɜɞɘ űɞɟŮɑɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɚŬɛɓɎɜɞɡɜ əŬɚɨŰŮɟŬ 

ŬˊɞűɎůŮɘɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɛŮɘɩůɞɡɜ ŰŬ ŰɟɤŰɎ ůɖɛŮɑŬ əŬɘ ɜŬ ɓŮɚŰɘɩůɞɡɜ Űɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ. 

ȰɢɞɜŰŬɠ ˊɟɧůɓŬůɖ ůŮ ɛɘŬ ˊɚɖɗɩɟŬ ˊɖɔɩɜ ɔɘŬ ɜŬ ŬɜŰɚɐůɞɡɜ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ, ɞɘ ŮˊɘůŰɐɛɞɜŮɠ ŮɑɜŬɘ ůŮ 

ɗɏůɖ ɜŬ ŮɝɎɔɞɡɜ Ŭəɟɘɓɐ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɝɘɞˊɞɘɩɜŰŬɠ ŭŮŭɞɛɏɜŬ ˊɞɡ Ŭűɞɟɞɨɜ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ, ɧˊɤɠ 
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ɖ ɛŮŰŮɤɟɞɚɞɔɑŬ, ɖ ɡŭɟɞɚɞɔɑŬ, ŰŬ ŭɖɛɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ əŬɘ ɞɘ ɢɟɐůŮɘɠ ɔɖɠ, ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨ-

ɜŰŬɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ŮɘəɧɜŬ Űɞɡ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ əɘɜŭɨɜɞɡ ɓɞɖɗɩɜŰŬɠ ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ůŮɜŬɟɑɤɜ əŬɘ ɞɘ ˊɟɞůɞɛɞɘɩůŮɘɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ Ŭ-

ɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ əŬɘ Űɞɜ ůɢŮŭɘŬůɛɧ ɛŮŰɟɘŬůɛɞɨ, əŬɗɑůŰŬɜŰŬɘ ŭɡɜŬŰɏɠ Ŭˊɧ Űɞ QGIS əŬɘ Űɞ 

ArcGIS. ɇŬ ŮɟɔŬɚŮɑŬ ŬɡŰɎ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ŭɘɎűɞɟŬ ůŮɜɎɟɘŬ ɛŮ ɓɎůɖ Űɖ 

ɛŮŰŬɓɞɚɐ ˊŬɟŬɛɏŰɟɤɜ, ɓɞɖɗɩɜŰŬɠ Űɞɡɠ ůŰɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ˊɘɗŬɜɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ůŰɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ ŭɘŬűɧɟɤɜ ŰŬəŰɘəɩɜ. 

Ⱥˊɘˊɚɏɞɜ, Űɞ QGIS əŬɘ Űɞ ArcGIS ŮˊɘŰɟɏˊɞɡɜ Űɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ əŬɘ ˊɟɞůɞɛɞɑɤůɖ ůŮɜŬɟɑɤɜ, ŰŬ ɞ-

ˊɞɑŬ ŬˊɞŰŮɚɞɨɜ ŬɜŬˊɧůˊŬůŰɞ ɛɏɟɞɠ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ əɘɜŭɨɜɤɜ əŬɘ Űɞɡ ůɢŮŭɘŬůɛɞɨ ɛŮŰɟɘŬůɛɞɨ. ɇŬ 

ŮɟɔŬɚŮɑŬ ŬɡŰɎ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ŭɘŬűɞɟŮŰɘəɎ ůŮɜɎɟɘŬ ɛŮ ɓɎůɖ ɛŮŰŬɓŬɚɚɧ-

ɛŮɜŮɠ ˊŬɟŬɛɏŰɟɞɡɠ, ɓɞɖɗɩɜŰŬɠ Űɞɡɠ ɜŬ ŬˊŮɘəɞɜɑůɞɡɜ ŰŬ ˊɘɗŬɜɎ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɜŬ Ŭɝɘɞɚɞɔɐůɞɡɜ 

Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ŭɘŬűɧɟɤɜ ůŰɟŬŰɖɔɘəɩɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ˊɞɚŮɞŭɧɛɞɘ ɛˊɞɟɞɨɜ ɜŬ 

ˊɟɞůɞɛɞɘɩůɞɡɜ Űɞɜ ŬɜŰɑəŰɡˊɞ ŭɘŬűɧɟɤɜ əŬɜɞɜɘůɛɩɜ ɢɤɟɞɗɏŰɖůɖɠ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɑɜŬɘ ŮˊɘɟɟŮˊŮɑɠ 

ůŮ ˊɚɖɛɛɨɟŮɠ, ɓɞɖɗɩɜŰŬɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŬɜɗŮəŰɘəɩɜ ůɢŮŭɑɤɜ ˊɧɚŮɤɜ. ɆŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ əŬŰŬůŰɟɞ-

űɩɜ, ŰŬ ŮɟɔŬɚŮɑŬ ŬɡŰɎ ɓɞɖɗɞɨɜ ůŰɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ŮɝɎˊɚɤůɖɠ Űɤɜ əɘɜŭɨɜɤɜ əŬɘ ůŰɖɜ əŬɗɞŭɐɔɖůɖ 

Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ɏəŰŬəŰɖɠ ŬɜɎɔəɖɠ. ȺˊɘŰɟɏˊɞɜŰŬɠ ůŰɞɡɠ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ ɜŬ ˊɟɞůɞɛɞɘɩůɞɡɜ ŭɘɎ-

űɞɟŬ ůŮɜɎɟɘŬ, Űɞ QGIS əŬɘ Űɞ ArcGIS ŭɑɜɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ŭɘŬɢŮɘɟɘůŰɏɠ əɘɜŭɨɜɤɜ ɜŬ ůɢŮŭɘɎ-

ůɞɡɜ ˊɟɞůŬɟɛɞůŰɘəɏɠ ůŰɟŬŰɖɔɘəɏɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɐůɞɡɜ ŬˊɞŰŮɚŮůɛŬŰɘəɎ Űɘɠ ˊɘɗŬɜɏɠ 

ŬˊɩɚŮɘŮɠ. 

ȷɡŰɞɑ ɞɘ ɢɎɟŰŮɠ ɢɟɖůɘɛŮɨɞɡɜ ɤɠ ɘůɢɡɟɎ ŮɟɔŬɚŮɑŬ ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ɛŮŰŬŭɑŭɞɡɜ ůɨɜɗŮŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ 

əɘɜŭɨɜɞɡ ůŰɞɡɠ űɞɟŮɑɠ ɢɎɟŬɝɖɠ ˊɞɚɘŰɘəɐɠ, ůŰɘɠ əɞɘɜɧŰɖŰŮɠ əŬɘ ůŰɞ Ůɡɟɨ əɞɘɜɧ. Ⱥˊɘˊɚɏɞɜ, ɞɘ ŭɡɜŬŰɧ-

ŰɖŰŮɠ Űɞɡ ArcGIS ́ ɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɞ ɜɏűɞɠ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬɜŰŬɚɚŬɔɐ ŭŮŭɞɛɏɜɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ 

ɢɟɧɜɞ əŬɘ Űɖ ůɡɜŮɟɔŬŰɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ, ˊɟɞɤɗɩɜŰŬɠ ɛɘŬ ˊɘɞ ůɡɜŰɞɜɘůɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ůŰɖ ŭɘŬɢŮɑ-

ɟɘůɖ əɘɜŭɨɜɤɜ ɛŮŰŬɝɨ ˊɞɚɚŬˊɚɩɜ ɞɟɔŬɜɘůɛɩɜ əŬɘ ɡˊɖɟŮůɘɩɜ. Ƀɘ ɔŮɤɢɤɟɘəɏɠ Űɞɡɠ ŭɡɜŬŰɧŰɖŰŮɠ ŭɘŮɡ-

əɞɚɨɜɞɡɜ Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ ůŮ ŭɘɎűɞɟɞɡɠ ŰɞɛŮɑɠ, Ŭˊɧ űɡůɘəɏɠ əŬŰŬůŰɟɞ-

űɏɠ ɏɤɠ ŰɟɤŰɎ ůɖɛŮɑŬ ɡˊɞŭɞɛɩɜ. ȷɝɘɞˊɞɘɩɜŰŬɠ Űɖ ŭɨɜŬɛɖ ŬɡŰɩɜ Űɤɜ ˊɚŬŰűɧɟɛɤɜ ũɆɄ, ɞɘ ŭɘŬɢŮɘ-

ɟɘůŰɏɠ əɘɜŭɨɜɤɜ əŬɘ ɞɘ ɡˊŮɨɗɡɜɞɘ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ ɛˊɞɟɞɨɜ ɜŬ əɎɜɞɡɜ ŰŮəɛɖɟɘɤɛɏɜŮɠ Ůˊɘɚɞɔɏɠ ˊɞɡ 

ɞŭɖɔɞɨɜ ůŮ ˊɘɞ ŬɜɗŮəŰɘəɎ əŬɘ ɓɘɩůɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ȾŬɗɩɠ ɞ ŰɞɛɏŬɠ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ əɘɜŭɨɜɤɜ ůɡ-

ɜŮɢɑɕŮɘ ɜŬ ŮɝŮɚɑůůŮŰŬɘ, Űɞ QGIS əŬɘ Űɞ ArcGIS ŮɑɜŬɘ ɏŰɞɘɛŬ ɜŬ ŭɘŬŭɟŬɛŬŰɑůɞɡɜ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ɕɤŰɘəɧ 

ɟɧɚɞ ůŰɖ ŭɘŬɛɧɟűɤůɖ Ůɜɧɠ ŬůűŬɚɏůŰŮɟɞɡ əŬɘ ŬůűŬɚɏůŰŮɟɞɡ ɛɏɚɚɞɜŰɞɠ. 

 

2.6  ȺūȷɅɀɃũȺɆ ȷɄɃɇɈɄɋɆȼɆ ȾȷȽ ɄȷɅȷȾɃȿɃɈŪȼɆȼɆ ɇɋɁ ȾȷɇɃȿȽɆŪȼɆȺɋɁ 

 

ɀŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ əɡɟɑɤɠ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɞɟɔɎɜɤɜ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŰŬ 

ɞˊɞɑŬ ɏɢɞɡɜ ŮɝŮɚɘɢɗŮɑ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɏɢɞɡɜ ŭŮŭɞɛɏɜŬ ɔɘŬ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ŬɜŮɝŬɟŰɐŰɤɠ Űɤɜ ˊŬ-

ɟŬɛɏŰɟɤɜ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɡɜ əɎɗŮ ɛɘŬ Ŭˊɧ ŬɡŰɏɠ, ɞɘ ŮˊɘůŰɐɛɞɜŮɠ ůɐɛŮɟŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ůɡɚɚɏɔɞɡɜ 

əŬɘ ɜŬ Ŭɝɘɞɚɞɔɞɨɜ ŭŮŭɞɛɏɜŬ ɔɘŬ ɛɘŬ ˊɚɖɗɩɟŬ ˊŮɟɘˊŰɩůŮɤɜ ɓɞɖɗɩɜŰŬɠ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ůŰɖɜ ɏ-

ɔəŬɘɟɖ ˊɟɧɚɖɣɖ Ůˊɘəɑɜŭɡɜɤɜ ɔŮɤɚɞɔɘəɩɜ űŬɘɜɞɛɏɜɤɜ. 

ȰŰůɘ ɞɘ ŮűŬɟɛɞɔɏɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ əŬŰŬˊŰɩůŮɤɜ ɓɟɎɢɤɜ əŬɘ ɔɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ 

ˊɚŬɔɘɩɜ, Ŭűɞɟɞɨɜ ˊŮɟɘˊŰɩůŮɘɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ ɧˊɞɡ ɞɘ ŮˊɘůŰɐɛɞɜŮɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŭɘŬɚɏɝɞɡɜ Űɞɜ 
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əŬŰɎɚɚɖɚɞ Ůɝɞˊɚɘůɛɧ ɛŮ ɓɎůɖ ŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ əɎɗŮ ˊŮɟɑˊŰɤůɖɠ əŬɘ ɔɘŬ Űɖɜ əŬŰɎɚ-

ɚɖɚɖ ŬˊɞŰɨˊɤůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ, ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɓɔɎɕɞ-

ɜŰŬɠ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ.  

ɄŬɟɧɚŬ ŬɡŰɎ ɞɘ ˊŮɟɘˊŰɩůŮɘɠ Ŭɝɘɞˊɞɑɖůɖɠ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ Ůɝɞˊɚɘůɛɩɜ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ ˊɟŬɜɩɜ ɓɟɑůəŮɘ 

ɏɜŬ Ůɡɟɨ űɎůɛŬ ŮűŬɟɛɞɔɩɜ ŮɝɡˊɖɟŮŰɩɜŰŬɠ ˊɞɘəɑɚŮɠ ŬɜɎɔəŮɠ Űɖɠ əɞɘɜɤɜɑŬɠ.  

2.6.1  ɄŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ ȺɔəɟŮɛɜɩɜ əŬɘ ɄɧɟŰɞ ȾŬŰůɑəɘ 

ɀɘŬ ůɖɛŬɜŰɘəɐ ŭɖɛɞůɑŮɡůɖ ɖ ɞˊɞɑŬ ŬɜŬŭŮɘəɜɨŮɘ Űɞɜ əŬɗɞɟɘůŰɘəɧ Űɤɜ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ˊŬɟŬəɞɚɞɨ-

ɗɖůɖɠ, ŬˊɞŰŮɚŮɑ ɖ ůɡɜŮɟɔŬůɑŬ Űɟɘɩɜ ŰɛɖɛɎŰɤɜ Űɖɠ ůɢɞɚɐɠ ũŮɤɚɞɔɑŬɠ əŬɘ ũŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɞɡ Ⱥ-

ɗɜɘəɞɨ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ  ɛŮ ŰɑŰɚɞ çȼ ɢɟɐůɖ əŬɘɜɞŰɧɛɤɜ ŰŮɢɜɘəɩɜ ɔɘŬ Űɖ ŭɘŬ-

ɢŮɑɟɘůɖ ˊŬɟɎəŰɘɤɜ ˊŮɟɘɞɢɩɜ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ, Űɞɜ ɛŮŰɟɘŬůɛɧ Űɞɡ əɘɜŭɨɜɞɡ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ˊɟɞ-

əŬɚɞɨɜŰŬɘ Ŭˊɧ ůŮɘůɛɞɨɠ əŬɘ Űɖɜ ɡˊŮɨɗɡɜɖ ˊŬɟɎəŰɘŬ ŬɜɎˊŰɡɝɖè (ɀŬɡɟɞɨɚɖɠ et al., 2022). ȼ ůɡɔəŮ-

əɟɘɛɏɜɖ ŭɖɛɞůɑŮɡůɖ, ɖ ɞˊɞɑŬ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɖɜ ůɡɜŮɟɔŬůɑŬ Űɤɜ ŰɛɖɛɎŰɤɜ ȹɡɜŬɛɘəɐɠ ɇŮəŰɞɜɘəɐɠ 

əŬɘ ȺűŬɟɛɞůɛɏɜɖɠ ũŮɤɚɞɔɑŬɠ, ũŮɤɔɟŬűɑŬɠ əŬɘ ȾɚɘɛŬŰɞɚɞɔɑŬɠ əŬɘ Űɞɡ ŰɛɐɛŬŰɞɠ ũŮɤűɡůɘəɐɠ əŬɘ 

ũŮɤɗŮɟɛɑŬɠ ŮɑɢŮ ɤɠ ůəɞˊɧ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɧˊɤɠ ŰŬ ɆɛɖȺȷ əŬɘ ŰŬ ŮˊɑɔŮɘŬ laser 

scanner ɔɘŬ Űɖɜ ɛŮɚɏŰɖ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ˊŬɟɎəŰɘŬɠ ɕɩɜɖɠ Űɤɜ Ƚɞɜɑɤɜ Ɂɐůɤɜ ůŰɖɜ ȺɚɚɎŭŬ 

əŬɘ, ŮɘŭɘəɧŰŮɟŬ, Űɞɡ ɜɖůɘɞɨ Űɖɠ ȿŮɡəɎŭŬɠ əŬɘ Űɤɜ ˊŬɟŬɚɘɩɜ ȺɔəɟŮɛɜɞɑ əŬɘ ɄɧɟŰɞ ȾŬŰůɑəɘ. Ƀɘ ŭɨɞ 

ˊŮɟɘɞɢɏɠ ɛŮɚɏŰɖɠ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɘŬ ůŮɘůɛɞɔŮɜɐ ˊŮɟɘɞɢɐ, ɛŮ ůɡɢɜɞɨɠ ɘůɢɡɟɞɨɠ ůŮɘůɛɞɨɠ ˊɞɡ ɞŭɖɔɞɨɜ 

ůŮ ŭɘɎűɞɟŬ űŬɘɜɧɛŮɜŬ ɛŮŰŬəɑɜɖůɖɠ ɛɎɕŬɠ əŬɘ ŬůŰɞɢɑŬɠ ˊɟŬɜɩɜ, ŰŬ ɞˊɞɑŬ ŮɜɘůɢɨɞɜŰŬɘ Ŭˊɧ Űɖɜ ŮɜŮɟɔɧ 

ŰŮəŰɞɜɘəɐ, ŬɚɚɎ ɡˊɧəŮɘɜŰŬɘ Ůˊɑůɖɠ ůŮ əŬŰŬɘɔɑŭŮɠ ɡɣɖɚɐɠ ɏɜŰŬůɖɠ (ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ Med-

icanes) ˊɞɡ ɏɢɞɡɜ Ůˊɑůɖɠ ůɡɛɓɎɚŮɘ ůŰɞɜ ɡɣɖɚɧ əɑɜŭɡɜɞ əŬŰɞɚɘůɗɐůŮɤɜ. ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ Ŭˊɞůəɞ-

ˊŮɑ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɤɜ ŭɨɞ ŰŮɢɜɘəɩɜ ůŰɘɠ ˊŬɟŬɚɑŮɠ ȺɔəɟŮɛɜɞɑ əŬɘ ɄɧɟŰɞ ȾŬŰůɑəɘ, ŭɨɞ ŰɞɡɟɘůŰɘəɎ 

ŬɝɘɞɗɏŬŰŬ ɛŮ ɛŮɔɎɚɖ ŮˊɘůəŮɣɘɛɧŰɖŰŬ, ŰŬ ɞˊɞɑŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ŬɛűɧŰŮɟŬ Ŭˊɧ ŬɝɘɞůɖɛŮɑɤŰɖ ɞɘəɞ-

ɜɞɛɘəɐ əŬɘ ɞɘəɞɚɞɔɘəɐ ŬɝɑŬ. ɆŰɧɢɞɠ Űɖɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ ɕɩɜŮɠ ɡɣɖɚɧŰŮɟɞɡ əɘɜ-

ŭɨɜɞɡ ɛɏůɤ Űɤɜ ŭɨɞ ŮűŬɟɛɞɔɩɜ əŬɘ ɜŬ ůɡɕɖŰɖɗɞɨɜ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ Űɖɜ Űɞˊɘəɐ ŬɜɎ-

ˊŰɡɝɖ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɧŰɘ ɖ ȿŮɡəɎŭŬ ŬˊɞŰŮɚŮɑ Űɡˊɘəɧ ˊŬɟɎŭŮɘɔɛŬ ɛŮůɞɔŮɘŬəɐɠ ˊɞɚɡůɨɢɜŬůŰɖɠ 

ˊŬɟɎəŰɘŬɠ ɕɩɜɖɠ, ˊɞɡ űɘɚɞɝŮɜŮɑ ŮəŬŰɞɜŰɎŭŮɠ ɢɘɚɘɎŭŮɠ ŮˊɘůəɏˊŰŮɠ əɎɗŮ ɢɟɧɜɞ. 
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ȺɘəɧɜŬ 2.36 ɇŮəŰɞɜɘəɐ əŬɘ ũŮɤɚɞɔɘəɐ ŬɜɎɚɡůɖ Űɖɠ ɜɐůɞɡ ȿŮɡəɎŭŬɠ əŬɗɩɠ əŬɘ ˊŬɟɞɡůɑŬůɖ ɕɤɜɩɜ Ůˊɘəɘɜŭɡ-

ɜɧŰɖŰŬɠ ɔɘŬ əŬŰɞɚɘůɗɐůŮɘɠ ůŰɞ ɜɖůɑ (Mavroulis et al., 2022) 

 

ȷűɞɨ ɛŮɚŮŰɐɗɖəŮ ɖ  ɔŮɤɚɞɔɘəɐ əŬɘ ŰŮəŰɞɜɘəɐ ŭɞɛɐ Űɖɠ ˊŮɟɘɞɢɐɠ (ȺɘəɧɜŬ 2.22) əŬɘ Ŭűɞɨ ɏɔɘɜŮ ɛɘŬ ˊɟɩŰɖ 

ŮəŰɑɛɖůɖ ɔɘŬ Űɞ Ůɑŭɞɠ əŬɘ Űɖɜ ɏəŰŬůɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐůŮɘɠ Űɧůɞ ɛŮ ɆɛɖȺȷ ɧůɞ 

əŬɘ ɛŮ ŮˊɑɔŮɘɞ laser scanner ɧˊɞɡ əŬɘ ŬɜŰɚɐɗɖəŬɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ŭŮŭɞɛɏɜŬ. 

ȺɘŭɘəɧŰŮɟŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ Ŭˊɧ Űɞ ɆɛɖȺȷ ŬɝɘɞˊɞɘɐɗɖəŮ ɏɜŬ ůɡɛɓŬŰɘəɧ ŬŮɟɞůəɎűɞɠ ɛŮ 

ŭɏəŰɖ GNSS ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɤɜ ɛŮŰɟɐůŮɤɜ ŭŮŭɞɛɏɜɞɡ Űɤɜ ɛŮɔɎɚɤɜ əɚɑůŮɤɜ əŬɘ Űɖɜ ŬŭɡɜŬɛɑŬ Ů-

ɔəŬŰɎůŰŬůɖɠ űɤŰɞůŰŬɗŮɟɩɜ Ůˊɑ Űɞɡ ˊɟŬɜɞɨɠ. Ƀ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ Űɖɠ ˊŰɐůɖɠ ɏɔɘɜŮ ɛŮ ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɜŬ 

ɔɑɜŮɘ ɖ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ. ɆŰɖɜ ůɡɜɏɢŮɘŬ əŬɘ ɛŮ Űɖɜ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ ˊɟɞɏəɡ-

ɣŬɜ Űɞ ɣɖűɘŬəɧ ɛɞɜŰɏɚɞ ŮŭɎűɞɡɠ (DSM), ɖ ɞɟɗɞŮɘəɧɜŬ əŬɗɩɠ əŬɘ Űɞ əɎɗŮŰɞ űɤŰɞɛɤůŬɥəɧ. 
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ȺɘəɧɜŬ 2.37 DSM- ɃɟɗɞŮɘəɧɜŬ-ȾɎɗŮŰɞ ɃɟɗɞɛɤůŬɥəɧ (Mavroulis et al., 2022) 

 

 

 

 

 

 

 

 

 

ɀɑŬ ůŮɘɟɎ Ŭˊɧ űɡůɘəɏɠ əŬɘ ŰŮɢɜɘəɏɠ ŭɡůəɞɚɑŮɠ ɞŭɐɔɖůŮ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɞɛɎŭŬ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ əŬɘ Ůˊɑ-

ɔŮɘɞɡ laser scanner, Űɞ ɞˊɞɑɞ ŰɞˊɞɗŮŰɐɗɖəŮ ůŮ əŬŰɎɚɚɖɚŮɠ ɗɏůŮɘɠ ɔɨɟɤ Ŭˊɧ Űɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɄɧɟŰɞ ȾŬŰůɑəɘ 

Ůɜɩ ɨůŰŮɟŬ Ŭˊɧ Űɖɜ əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ ˊɟɞɏəɡɣŬɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ˊŬɟŬɔɧɛŮɜŬ. 
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ȺɘəɧɜŬ 2.38 ȷˊɧ ŬɟɘůŰŮɟɎ ˊɟɞɠ ŭŮɝɘɎ: ɇɞ ɜɏűɞɠ ůɖɛŮɑɤɜ Űɞɡ ɔəɟŮɛɞɨ ůŰɖɜ ŬɜɖűɧɟŬ Űɖɠ ˊŬɟŬɚɑŬɠ Űɤɜ Ⱥ-

ɔəɟŮɛɜɩɜ, əŬɗŬɟɘůɛɏɜɞ Ŭˊɧ Űɞ ɗɧɟɡɓɞ ˊɞɡ ˊɟɞəŬɚŮɑ ɖ ɓɚɎůŰɖůɖ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ŬɚɚɞɘɩůŮɘ Űɖɜ ŬˊɧŰɞɛɖ 

ŰɞˊɞɔɟŬűɑŬ Űɞɡ. ɇŬɝɘɜɧɛɖůɖ Űɤɜ Ůəɢɡɚɘůɛɏɜɤɜ ɧɣŮɤɜ ůɨɛűɤɜŬ ɛŮ Űɖɜ ɡˊɞɚɞɔɘɕɧɛŮɜɖ əɚɑůɖ Űɞɡɠ ůŮ ɛɞɑɟŮɠ 

(ɓ) əŬɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ əɚɑůɖɠ əɎɗŮ ɛɘŬɠ ˊɞɡ ŮɑɜŬɘ ɢɟɤɛŬŰɘəɎ əɤŭɘəɞˊɞɘɖɛɏɜɖ ɧůɞɜ ŬűɞɟɎ Űɖ ůŰŬŰɘ-

ůŰɘəɐ ŬɜɎɚɡůɖ (ɔ). Ƀ ɔəɟŮɛɧɠ əŬŰŬŰɛɐɗɖəŮ ůŮ ŰɟɑŬ ŰɛɐɛŬŰŬ (ɓɧɟŮɘɞ, ɛŮůŬɑɞ əŬɘ ɜɧŰɘɞ) əŬɘ əɎŰɤ Ŭˊɧ əɎɗŮ 

ɏɜŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ əɘɜɖɛŬŰɘəɐ ŬɜɎɚɡůɖ Űɖɠ ůűɖɜɞŮɘŭɞɨɠ ɞɚɑůɗɖůɖɠ. (Mavroulis et al., 2022) 

 

 

ɆɡɛˊŮɟŬɑɜɞɜŰŬɠ ˊŬɟŬŰɖɟɐɗɖəŮ ˊɤɠ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ŭɨɞ ŮűŬɟɛɞɔɩɜ ůŰɘɠ ˊŬɟŬɚɑŮɠ Űɤɜ ȺɔəɟŮɛɜɩɜ əŬɘ Űɞɡ 

ɄɧɟŰɞ ȾŬŰůɑəɘ ŮɑɜŬɘ ɛɘŬ ɘůɢɡɟɐ ɏɜŭŮɘɝɖ ɧŰɘ ŬɡŰɏɠ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ Ŭɘɢɛɐɠ ɏɢɞɡɜ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ɜŬ ˊŬɟɎɔɞɡɜ 

ˊɞɚɨŰɘɛŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ŬůŰɞɢɘɩɜ Űɤɜ ˊɟŬɜɩɜ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɞɜ ŮɜŰɞˊɘůɛɧ ɕɤɜɩɜ ɡɣɖɚɧŰŮ-

ɟɞɡ əɘɜŭɨɜɞɡ əŬɘ Űɖ ůɢŮŰɘəɐ ɘŮɟɎɟɢɖůɖ Űɤɜ ɧˊɞɘɤɜ ˊŬɟŮɛɓɎůŮɤɜ. 


















































































































































