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ȺɄȽɇɅɃɄȺɆ & ũɅȷɀɀȷɇȺȽȷ 
 

ɃɟɔŬɜɤŰɘəɐ ȺˊɘŰɟɞˊɐ 
 

ɃɜɞɛŬŰŮˊɩɜɡɛɞ ūɞɟɏŬɠ 

ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ (ɈˊŮɨɗɡɜɞɠ 

ȹɘɞɟɔɎɜɤůɖɠ)    
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȷɚŮɝŬɜŭɟɑŭɖɠ ŪɤɛɎɠ 
ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ŪŮůůŬɚɞɜɑəɖɠ 

ȿŬɛˊɟɧˊɞɡɚɞɠ ȷɜŬůŰɎůɘɞɠ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

ɁŰɞɨɚŬ ɀŬɟɑŬ 
ɀˊŮɜɎəŮɘɞ ūɡŰɞˊŬɗɞɚɞɔɘəɧ 

ȽɜůŰɘŰɞɨŰɞ 

ɄŮŰɟɧˊɞɡɚɞɠ ũŮɩɟɔɘɞɠ ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

Ɇɞɨɚɖɠ Ⱦɤɜ/ɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɇɟɘŬɜŰŬəɤɜůŰŬɜŰɐɠ ȹɖɛɐŰɟɘɞɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ūɞɡɜŰɎɠ Ɇˊɡɟɑŭɤɜ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɊɤɛɘɎŭɖɠ ȺɛɛŬɜɞɡɐɚ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 
ȺˊɘůŰɖɛɞɜɘəɐ ȺˊɘŰɟɞˊɐ 

 
ɃɜɞɛŬŰŮˊɩɜɡɛɞ ūɞɟɏŬɠ 

ȷɚŮɝŬɜŭɟɐɠ ɆŰŬɨɟɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȷɚŮɝŬɜŭɟɑŭɖɠ ŪɤɛɎɠ 
ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ŪŮůůŬɚɞɜɑəɖɠ 

ȷɟɓŬɜɑŰɖɠ Ⱦɤɜ/ɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȸŬɓɞɡɚɑŭɞɡ ȺɡŬɔɔŮɚɑŬ ȺȿũɃ ȹȼɀȼɇɅȷ 

ũɘŬɚɞɨɟɖɠ Ⱦɤɜ/ɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȹŬɚɏɕɘɞɠ ɁɘəɧɚŬɞɠ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ 

ȹɏɟəŬɠ ɁɘəɧɚŬɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȹɖɛɞˊɞɨɚɞɡ Ȱűɖ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

ȻɏɟɓŬɠ ũŮɩɟɔɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬȶɟɖɠ ɃɟɏůŰɖɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬɚɞɔɐɟɞɡ ɆŰɏűŬɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬɚɞɨŭɖɠ Ɇˊɨɟɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬɟŬɓɑŰɖɠ ɉɟɐůŰɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

Ⱦɧəəɘɜɞɡ Ⱥɚɏɜɖ Ⱥɚɚɖɜɘəɧ ɀŮůɞɔŮɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 
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ȾɞůɛɎɠ ȾɤɜůŰŬɜŰɑɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾɡɟɘŬəɑŭɖɠ ūŬɑŭɤɜ ɇŮɢɜɞɚɞɔɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ Ⱦɨˊɟɞɡ 

ȿŬɛˊɟɧˊɞɡɚɞɠ ȷɜŬůŰɎůɘɞɠ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

ȿɞɟɏɜŰɕɞɠ ɁɘəɧɚŬɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɀɞɡůŰɎəŬɠ ɁɘəɧɚŬɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɀˊŬɟɛˊŬɔɘɎɜɜɖɠ ɁɘəɧɚŬɞɠ 
ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ŪŮůůŬɚɞɜɑəɖɠ 

ɀɡɚɤɜɎɠ ɄŬɜŬɔɘɩŰɖɠ 
ɀˊŮɜɎəŮɘɞ ūɡŰɞˊŬɗɞɚɞɔɘəɧ 

ȽɜůŰɘŰɞɨŰɞ 

ɁŮəŰɎɟɘɞɠ ɄŬɜŬɔɘɩŰɖɠ Ⱥɚɚɖɜɘəɧ ɀŮůɞɔŮɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 

Ƀɘəɞɜɧɛɞɡ ũŬɟɡűŬɚɚɘɎ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɄŬˊŬŭɧˊɞɡɚɞɠ ȷɟɘůŰɞŰɏɚɖɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ɄŬˊŬŭɧˊɞɡɚɞɠ ũŮɩɟɔɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɄŬˊŬɜɘəɞɚɎɞɡ ȽɤɎɜɜɖɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɄŬˊŬűɤŰɑɞɡ ɀŬɟɑŬ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɄŮŰɟɧˊɞɡɚɞɠ ũŮɩɟɔɘɞɠ ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ɄɞɥɟŬɕɑŭɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ Ƚɧɜɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ɅɞɕɎəɖɠ ɆŰɡɚɘŬɜɧɠ ɄɞɚɡŰŮɢɜŮɑɞ ȾɟɐŰɖɠ 

Ɇɞɨɚɖɠ Ⱦɤɜ/ɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɆɤŰɖɟɎəɞɔɚɞɡ ȾɡɟɘŬəɐ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɇɞɨɚɘɞɠ ȿŮɤɜɑŭŬɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ɇɟɘŬɜŰŬəɤɜůŰŬɜŰɐɠ ȹɖɛɐŰɟɘɞɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ɇůŬɜŰɐɚŬɠ ɉɟɑůŰɞɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ɇůɎŰůŬɟɖɠ ȷɜŭɟɏŬɠ ɄŬɜŮˊɘůŰɐɛɘɞ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ 

ɇůɘɚɘɔəɘɟɑŭɖɠ ŪŮɧŭɤɟɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɇůɘɢɟɘɜŰɕɐɠ ȸŬůɑɚŮɘɞɠ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

ūɞɡɜŰɎɠ Ɇˊɡɟɑŭɤɜ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ūɟŬɔəɞɨɚɖɠ ȹɖɛɐŰɟɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɉŬɚəɘɎɠ ɉɟɐůŰɞɠ ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ɉŬɟŬɚŬɛˊɧˊɞɡɚɞɠ ȽɤɎɜɜɖɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɉŬŰɕɖɔŮɤɟɔɑɞɡ ȽɤɎɜɜɖɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɉŬŰɕɖɢɟɐůŰɞɠ ŪɤɛɎɠ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ 

ɊɤɛɘɎŭɖɠ ȺɛɛŬɜɞɡɐɚ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
 
 

 
 
 
 



 
 

 

 
5 

ũɟŬɛɛŬŰŮɑŬ ɆɡɜŮŭɟɑɞɡ 
 
ȷɚŮɝŬɜŭɟɐ ɆɤŰɖɟɑŬ  

(ɈˊŮɨɗɡɜɖ ũɟŬɛɛŬŰŮɑŬɠ əŬɘ 

ȺˊɘəɞɘɜɤɜɑŬɠ) 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ȸŬɚɘɎɜŰɕŬ Ⱥɚɏɜɖ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ũŮɟɞɜŰɑŭɖɠ ɆŰɡɚɘŬɜɧɠ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ȹɞůɘɎŭɖɠ ȺɡɎɔɔŮɚɞɠ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ȾŬɓɓŬŭɑŬɠ ȷɜŰɩɜɘɞɠ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ȾŬŰůɞɔɘɎɜɜɞɡ ȷɘəŬŰŮɟɑɜɖ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ȾɞˊŬɜɏɚɖɠ ȹɖɛɐŰɟɘɞɠ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ɀˊɧɛˊɞɟɖ ũŮɤɟɔɑŬ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ɁɘəɖŰɎəɖɠ ȺɡɎɔɔŮɚɞɠ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ɄɎɚɚɖ ũɟŬɓɎɜɖ ɆŰŮɟɔɑŬ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 

ɅɎɘŭɞɡ Ⱥɚɏɜɖ 
ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS 
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ɆɈɁȺȹɅȽȷ VII: ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ï ūɡůɘəɏɠ ȾŬŰŬůŰɟɞűɏɠ (I) ........................... мму 

ɀȺɇȺɋɅɃȿɃũȽȾȷ ȾȷȽ ȹɃɅɈūɃɅȽȾȷ ɉȷɅȷȾɇȼɅȽɆɇȽȾȷ ɇɋɁ 

ȾȷɇȷȽũȽȹɃūɃɅɋɁ ɆɈɆɇȼɀȷɇɋɁ  DANIEL ȾȷȽ ELIAS ɀȺ ȺɆɇȽȷɆȼ 

Ɇɇȼ ŪȺɆɆȷȿȽȷ ................................................................................................ ммф 

ɄɅɃȸȿȺɊȼ ɇȼɆ ɂȼɅȷɆȽȷɆ ɀȺ ɇȼ ɉɅȼɆȼ ɀȺŪɃȹɋɁ ɀȼɉȷɁȽȾȼɆ 

ɀȷŪȼɆȼɆ ......................................................................................................... мнм 

ȺūȷɅɀɃũȼ ɁȺɋɁ ɀɃɁɇȺȿɋɁ ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ ũȽȷ ɇȼɁ 

ɄɅɃȸȿȺɊȼ ɇȼɆ ȺȾɇȷɆȼɆ ɇɋɁ ȹȷɆȽȾɋɁ ɄɈɅȾȷũȽɋɁ ɆɇȼɁ 

Ⱥȿȿȷȹȷ ............................................................................................................. мно 

ɆɉȺȹȽȷȻɃɁɇȷɆ ɇȼɁ ɄɅɃɆɇȷɆȽȷ ɇɋɁ ȷɀɄȺȿɋɁɋɁ ɇɋɁ 

ɀȺȿȷɀɄɋɁ ɅȺŪɈɀɁɃɈ ȷɄɃ ɄɈɅȾȷũȽȺɆ ȷɂȽɃɄɃȽɋɁɇȷɆ 

ɉɋɅȽȾȺɆ ɄɅɃɆɃɀɃȽɋɆȺȽɆ ɆɈɀɄȺɅȽūɃɅȷɆ ɇȼɆ ūɋɇȽȷɆ ........... мнс 

INTEGRATED GIS-BASED APPROACH FOR WILDFIRE 

MANAGEMENT: RISK ASSESSMENT, RECOVERY, AND MONITORING

 .............................................................................................................................. мну 

ɆɈɁȺȹɅȽȷ VII: ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ï ūɡůɘəɏɠ ȾŬŰŬůŰɟɞűɏɠ (II) .......................... мол 

ȼ ȺȹȷūȽȾȼ ɈũɅȷɆȽȷ ɋɆ ɄȽŪȷɁɃɆ ɄɅɃȹɅɃɀɃɆ ȹȺȽȾɇȼɆ ũȽȷ ɇȷ 

ɀȺũȷȿɈɇȺɅȷ ɄɅɃɆūȷɇȷ ɆɈɀȸȷɁɇȷ ȹȷɆȽȾɋɁ ɄɈɅȾȷũȽɋɁ ɆɇȼɁ 

Ⱥȿȿȷȹȷ ............................................................................................................. мом 
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ɃɅȽɃŪȺɇȼɆȼ ɀȺȽȾɇɋɁ ɄȺɅȽɃɉɋɁ ȹȷɆȽȾȼɆ ȾȷȽ ȷɆɇȽȾȼɆ 

ȾȷȿɈɊȼɆ (WUI), ɀȺ ɉɅȼɆȼ ȹȺȹɃɀȺɁɋɁ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ȾȷȽ 

GIS, ȺȾɇȽɀȼɆȼ ȾȽɁȹɈɁɃɈ ȾȷȽ ɄȽŪȷɁȼ ȷȿȿȼȿɃɆɈɆɉȺɇȽɆȼ ɀȺ 

ɇȽɆ ɄɈɅȾȷũȽȺɆ ɆɇȼɁ ȷɇɇȽȾȼ .................................................................. моо 

ȹȽȷȹȽȾɇɈȷȾȼ ɉȷɅɇɃũɅȷūȽȾȼ ȺūȷɅɀɃũȼ ũȽȷ ɇȽɆ ȹȷɆȽȾȺɆ 

ɄɈɅȾȷũȽȺɆ ɆɇȼɁ Ⱥȿȿȷȹȷ ........................................................................ моп 

ȹȽȷɉɅɃɁȽȾȼ ȷɁȷȿɈɆȼ ɄɈɅȾȷũȽɋɁ Ɇɇȷ ȽɃɁȽȷ ɁȼɆȽȷ ɀȺ 

ɆɈɁȹɈȷɆɇȽȾȺɆ ɀȺŪɃȹɃɈɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ȾȷȽ ɀȼɉȷɁȽȾȼɆ 

ɀȷŪȼɆȼɆ, ɀȺ ɆȾɃɄɃ ɇȼɁ ȺɅɀȼɁȺȽȷ ȾȷȽ ȷɂȽɃȿɃũȼɆȼ ɇȼɆ 

ȹɈɁȷɀȽȾȼɆ ɇɃɈ ūȷȽɁɃɀȺɁɃɈ .............................................................. мот 

URBAN HEAT WATCH: ɄȷɅȷɇȼɅȼɇȼɅȽɃ ȷɆɇȽȾɃɈ ɄɅȷɆȽɁɃɈ ȾȷȽ 

ȾȿȽɀȷɇȽȾȼɆ ȷɁŪȺȾɇȽȾɃɇȼɇȷɆ ............................................................ мпл 

ȷɜŬɟŰɖɛɏɜŮɠ ȺˊɘůŰɖɛɞɜɘəɏɠ ȷɜŬəɞɘɜɩůŮɘɠ (Poster) ............................................... мпо 

ȷɁȷɄɇɈɂȼ ũȺɋɅũȽȾɃɈ ȺɅũȷȿȺȽɃɈ ũȽȷ ɇȼɁ ɄȷɅȷȾɃȿɃɈŪȼɆȼ 

ɇȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ɇȼɆ ȸȿȷɆɇȼɆȼɆ ɀȺ ɆȾɃɄɃ ɇȼ 

ȸȺȿɇȽɆɇȼ ȹȽȷɉȺȽɅȽɆȼ ɇɋɁ ȸɃɆȾɃɇɃɄɋɁ ......................................... мпп 

ȹȽȺɅȺɈɁȼɆȼ ɇɋɁ ɆɈũȾȺɁɇɅɋɆȺɋɁ ȺɂȽ ȸȷɅȺɋɁ ɀȺɇȷȿȿɋɁ Ɇɇȷ 

Ⱥȹȷūȼ ɇȼɆ ȸȽ.ɄȺ. ŪȺɆɆȷȿɃɁȽȾȼɆ ........................................................ мпс 

ɉɋɅɃŪȺɇȼɆȼ ɆȼɀȺȽɋɁ ɆɈũȾȺɁɇɅɋɆȼɆ ũȽȷ ɇȼɁ ȺȾȾȺɁɋɆȼ 

ȺũȾȷɇȷɆɇȷɆȺɋɁ ɀȺ ɉɅȼɆȼ ũȺɋũɅȷūȽȾɋɁ ɆɈɆɇȼɀȷɇɋɁ 

ɄȿȼɅɃūɃɅȽɋɁ ............................................................................................... мпу 

ɉɅȼɆȼ ɇȼɆ ȹɃɅɈūɃɅȽȾȱɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ɆɇȼɁ 

ɉȷɅɇɃũɅȷūȼɆȼ ɇɋɁ ɉɋɅɃɉɅɃɁȽȾɋɁ ȹȽȷȾɈɀȷɁɆȺɋɁ ɇȼɆ 

ɃȽȾɃȿɃũȽȾȼɆ ɄɃȽɃɇȼɇȷɆ ɇɃɈ ɇɃɄȽɃɈ ȾȷȽ ɆɈɆɉȺɇȽɆȼɆ ɇȼɆ 

ɀȺ ɄȺɅȽȸȷȿȿɃɁɇȽȾɃɈɆ ɄȷɅȷũɃɁɇȺɆ ................................................ мпф 

ȺȾɇȽɀȼɆȼ ȾȷȿɈɊȼɆ ȺȹȷūȽȾȼɆ ɃɅũȷɁȽȾȼɆ ɈȿȼɆ ɀȺ ɇȼɁ 

ɉɅȼɆȼ ɇȺɉɁȽȾɋɁ ȹɃɅɈūɃɅȽȾȼɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ .................. мрм 

ɇȷɆȺȽɆ ȷɁɋɇȺɅɋɁ ȹȷɆɃɃɅȽɋɁ Ɇɇȷ ȺȿȿȼɁȽȾȷ ȸɃɈɁȷ ................ мро 

A DOWNSCALING SCHEME FOR SURFACE SOIL MOISTURE AND 

EVAPORATIVE FRACTION RETRIEVALS FROM OPTICAL/MW 

REMOTE SENSING DATA .............................................................................. мрп 

COASTAL VULNERABILITY AND SOCIOECONOMIC IMPACT 

ASSESSMENT UNDER CLIMATE CHANGE IN THE ARCTIC COASTS

 .............................................................................................................................. мрр 

ɆɈũȾɅȽɆȼ ũȺɋɉɋɅȽȾɋɁ ɇȺɉɁȽȾɋɁ ɇȼɆ ɊȼūȽȷȾȼɆ 

ɉȷɅɇɃũɅȷūȼɆȼɆ ɇɋɁ ȺȹȷūɋɁ ȾȷȽ ɇȼɆ ȺȹȷūɃ-ũȺɋũɅȷūȽȷɆ: 

ɄȺɅȽɃɉȼ ɀȺȿȺɇȼɆ ȷɀɄȺȿɃɈɅũȽȾȼ ȻɋɁȼ ɁȺɀȺȷɆ .................... мрт 

ɆɈũȾɅȽɆȼ ũȺɋɉɋɅȽȾɋɁ ɀȺŪɃȹɋɁ ȺȹȷūɃȿɃũȽȾɋɁ ȹȺȹɃɀȺɁɋɁ 

ɇȼɆ ȷɀɄȺȿɃɈɅũȽȾȼɆ ȻɋɁȼɆ ɇȼɆ ɁȺɀȺȷɆ ..................................... мру 



 
 

 

 
11 

ȷɁȷɄɇɈɂȼ ȹȽȷȹȽȾɇɈȷȾȼɆ ȺūȷɅɀɃũȼɆ (ȷPP) ũȽȷ ɇȼɁ ŪȺȷɆȼ 

ũȺɋɉɋɅȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ɇȼɆ ɁȺɀȺȷɆ ɀȺ ɉɅȼɆȼ 

ɇȺɉɁɃȿɃũȽȷɆ ɉȷɀȼȿɃɈ ȾɋȹȽȾȷ ......................................................... мрф 

TESTING THE PERFORMANCE OF TWO DIFFERENT INDIRECT 

APPROACHES ON EARLY PREDICTION OF HARVEST TIME FOR 

PEACH CULTIVATIONS ................................................................................. мсм 

ȷɂȽɃȿɃũȼɆȼ ɄȷũȾɃɆɀȽɋɁ ȾȿȽɀȷɇȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ũȽȷ 

ũȺɋɅũȽȾȺɆ ȺūȷɅɀɃũȺɆ ɀȽȾɅȼɆ ȾȿȽɀȷȾȷɆ: ȼ ɄȺɅȽɄɇɋɆȼ ɇȼɆ 

ɁȺɀȺȷɆ ............................................................................................................. мсн 

ɉɋɅȽȾȷ ȾȷŪɃɅȽɆɀȺɁɃ ɊȼūȽȷȾɃ ȹȽȹɈɀɃ ȷũɅɃ-ɈȹɅɃ 

ɆɈɆɇȼɀȷɇɃɆ ɇȼɆ ȺȿȿȷȹȷɆ (DT-AGRO) .............................................. мсп 

ɄɅɃɆȹȽɃɅȽɆɀɃɆ ɇȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ȺȿȷȽɋɁȷ 

(ȼɅȷȾȿȺȽɃɈ ȾɅȼɇȼɆ) ɀȺ ɀȼ ȺɄȺɀȸȷɇȽȾȺɆ ɀȺŪɃȹɃɈɆ ........... мсс 

ɄɅɃȸȿȺɊȼ ɄȷɅȷũɋũȼɆ ɀȺ ɉɅȼɆȼ UAV ɆȺ ȷɀɈũȹȷȿȺɋɁȷ ....... мсу 
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ɄɅɃȿɃũɃɆ 
 

ȼ ˊŬɟɞɨůŬ ɏəŭɞůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊŮɟɘɚɐɣŮɘɠ Űɤɜ ŮˊɘůŰɖɛɞɜɘəɩɜ ˊɟɞűɞɟɘəɩɜ əŬɘ 

ŬɜŬɟŰɖɛɏɜɤɜ ŬɜŬəɞɘɜɩůŮɤɜ Űɞɡ 5ɞɡ ɆɡɜŮŭɟɑɞɡ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ 

ɆɡůŰɖɛɎŰɤɜ əŬɘ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ ůŰɖ ũŮɤɟɔɑŬ əŬɘ ůŰɞ ɄŮɟɘɓɎɚɚɞɜ. ɇɞ Ůɜ ɚɧɔɤ 

ůɡɜɏŭɟɘɞ, Űɞ ɞˊɞɑɞ ˊɚɏɞɜ ŮɑɜŬɘ ɗŮůɛɧɠ, ŬɡŰɐ Űɖ ɢɟɞɜɘɎ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 21-22-23 

ɀŬȶɞɡ 2024 ůŰɞ ɆɡɜŮŭɟɘŬəɧ ȷɛűɘɗɏŬŰɟɞ Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɐɛɘɞɡ ȷɗɖɜɩɜ, ɛŮ 

Ŭəɧɛɖ ˊɘɞ ˊɚɞɨůɘŬ ɗŮɛŬŰɞɚɞɔɑŬ.  
 

ɇɖ ŭɘɞɟɔɎɜɤůɖ ɏɢŮɘ ŬɜŬɚɎɓŮɘ ɖ ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS Űɞɡ ũŮɤˊɞɜɘəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ (ũɄȷ) Ŭˊɧ əɞɘɜɞɨ ɛŮ Űɖɜ Ⱥɚɚɖɜɘəɐ ȺŰŬɘɟŮɑŬ ũŮɤɔɟŬűɘəɩɜ 

ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ (HellasGIs).  

ɇɞ 5ɞ Ɇɡɜɏŭɟɘɞ ŰŮɚŮɑŰŬɘ ɡˊɧ Űɖɜ ȷɘɔɑŭŬ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ 

ɇɟɞűɑɛɤɜ, Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ȺɜɏɟɔŮɘŬɠ, Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ əŬɘ 

Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ.  

ȷəɧɛɖ, ɡɚɞˊɞɘŮɑŰŬɘ ɛŮ Űɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ɃɟɔɎɜɤůɖɠ ɄŬɟŬɔɤɔɩɜ 

ɈŭŬŰɞəŬɚɚɘŮɟɔŮɘɩɜ (ȺȿɃɄɈ). 

ɆŰɖɜ Ɏɣɞɔɖ ŭɘɞɟɔɎɜɤůɖ ůɡɜŮɘůűɏɟɞɡɜ 14 ɉɞɟɖɔɞɑ ȺˊɘəɞɘɜɤɜɑŬɠ, ȷɔɟɞŰɨˊɞɠ ȷ.Ⱥ., 

Ⱥɚɚɖɜɘəɐ ũŮɤɟɔɑŬ, Ⱥɨűɞɟɖ ũɖ, ɖ Olivenews.gr, Űɞ SYNEDRIO, ɞɘ ȷɔɟɞŰɘəɏɠ 

ȺɡəŬɘɟɑŮɠ, ɖ Agro.Tec magazine, ɖ agro24, ɖ Agrocapital, ɖ ȷɔɟɞɏəűɟŬůɖ, ɖ Agrenda-

Agronews, ɖ Greenagenda əŬɘ ɖ Voria.gr. ȷəɧɛɖ, ɛŮ ɢɞɟɖɔɑŮɠ ɞ Ⱥɘŭɘəɧɠ ȿɞɔŬɟɘŬůɛɧɠ 

Ⱦɞɜŭɡɚɑɤɜ əŬɘ ȰɟŮɡɜŬɠ Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɐɛɘɞɡ ȷɗɖɜɩɜ, Űɞ ũŮɤŰŮɢɜɘəɧ 

ȺˊɘɛŮɚɖŰɐɟɘɞ ȺɚɚɎŭɞɠ əŬɘ 28 ŮŰŬɘɟŮɑŮɠ Űɞɡ ɘŭɘɤŰɘəɞɨ ŰɞɛɏŬ ɛŮ ɢŬɟŰɞűɡɚɎəɘɞ ůɡɜŬűɏɠ 

ɛŮ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɗŮɛŬŰɞɚɞɔɑŬ Űɞɡ ɆɡɜŮŭɟɑɞɡ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ ɞɘ ŭɘŬəɟɘŰɘəɞɑ ŰɑŰɚɞɘ ŬɡŰɩɜ: 

× ɀɏɔŬɠ ɉɞɟɖɔɧɠ: ɖ ŮŰŬɘɟŮɑŬ PJ CONDELLIS SA 

× ɄɚŬŰɘɜɏɜɘɞɘ ɉɞɟɖɔɞɑ: ɞɘ ũŮɤŰŮɢɜɘəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ ȺɚɚɎŭŬɠ (ũȺɋɇ.Ⱥ.Ⱥ.), 

Neuropublic, Syngenta, Spectricon, MELETI Co, Foodstandard, Scientact, 

Marathon Data Systems, ɃɘəɞŬɜɎˊŰɡɝɖ, TractorGPS, Evergreen Plan-T, 

Proactive,  Ucandrone, TotalView, Inforest Research Ƀ.C., Tree Company 

× ɉɟɡůɞɑ ɉɞɟɖɔɞɑ: Yara, Agrostis, Enviroplan, Basf, Ambio, Cognitera 

× ȷɟɔɡɟɞɑ ɉɞɟɖɔɞɑ: Eurochem, Geosense, ȺəŭɧůŮɘɠ Ȱɛɓɟɡɞ, Hellenic Drones, 

JGC 

× ɈˊɞůŰɖɟɘəŰɐɠ: Ⱥɚɚɖɜɘəɐ ɃɟɔɎɜɤůɖ ɄŬɟŬɔɤɔɩɜ ɈŭŬŰɞəŬɚɚɘɏɟɔŮɘŬɠ 
(ȺȿɃɄɈ) 

 

ɆŰɧɢɞɠ əŬɘ Űɤɜ 5 ɆɡɜŮŭɟɑɤɜ (2015-2017-2019-2022-2024) ŮɑɜŬɘ ɖ ŭɘɎɢɡůɖ Űɤɜ 

ˊɟɞůˊŬɗŮɘɩɜ Űɖɠ Ůɚɚɖɜɘəɐɠ ŮˊɘůŰɖɛɞɜɘəɐɠ əɞɘɜɧŰɖŰŬɠ ůŰɞɜ ŰɞɛɏŬ Űɤɜ ɣɖűɘŬəɩɜ 

ɔŮɤɢɤɟɘəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ ůŰɞɜ ɄɟɤŰɞɔŮɜɐ ŰɞɛɏŬ əŬɘ ůŰɞ ɄŮɟɘɓɎɚɚɞɜ.  

ȷəɞɚɞɡɗɞɨɜ əŬɘ ˊɟɞůˊŬɗɞɨɜ ɜŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ɔŮɜɘəɧŰŮɟɖ űɘɚɞůɞűɑŬ ŮɝɤůŰɟɏűŮɘŬɠ 

əŬɘ ˊɟɞůˊɎɗŮɘŬɠ Űɞɡ ũɄȷ ɜŬ ůŰɖɟɑɝŮɘ Űɞɜ ˊɟɤŰɞɔŮɜɐ ŰɞɛɏŬ ɛɏůɤ ɜɏɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ 

əŬɘ ŮɟŮɡɜɖŰɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ůɢŮŰɘəɩɜ ɛŮ Űɘɠ ůɨɔɢɟɞɜŮɠ ɣɖűɘŬəɏɠ ɢɤɟɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ. 
 

ɇɞ ˊɟɧɔɟŬɛɛŬ Űɞɡ 5ɞɡ ɆɡɜŮŭɟɑɞɡ, ɧˊɤɠ ŰŮɚɘəɎ ŭɘŬɛɞɟűɩɗɖəŮ, ˊŮɟɘɚŬɛɓɎɜŮɘ 54 

ˊɟɞűɞɟɘəɏɠ ŬɜŬəɞɘɜɩůŮɘɠ əŬŰŬɜŮɛɖɛɏɜŮɠ ůŮ 9 ůɡɜŮŭɟɑŮɠ, 16 ŬɜŬɟŰɖɛɏɜŮɠ ŬɜŬəɞɘɜɩůŮɘɠ 
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ï poster  əŬɘ ́ ŬɟɞɡůɘɎůŮɘɠ Ŭˊɧ ŮŰŬɘɟŮɑŮɠ-ɢɞɟɖɔɞɨɠ Űɞɡ ɆɡɜŮŭɟɑɞɡ. Ⱥˊɑůɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ŭɨɞ Ůɘŭɘəɏɠ ůɡɜŮŭɟɑŮɠ. 

ȺȽȹȽȾȼ ɆɈɁȺȹɅȽȷ Ƚ: ȺűŬɟɛɞɔɏɠ Űɤɜ drones ůŰɖ ũŮɤɟɔɑŬ, ɖ ɞˊɞɑŬ  

ŭɘɞɟɔŬɜɩɗɖəŮ Ŭˊɧ Űɖɜ ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ȽɜůŰɘŰɞɨŰɞ 

Ūɟɏɣɖɠ ūɡŰɩɜ əŬɘ ɄɞɘɧŰɖŰŬɠ ȺŭɎűɞɡɠ Űɞɡ ũɄȷ əŬɘ Űɖɜ Ⱥɚɚɖɜɘəɐ ũŮɤɟɔɘəɐ 

ȷəŬŭɖɛɑŬ. 

ȺȽȹȽȾȼ ɆɈɁȺȹɅȽȷ II: ȷɚɘŮɑŬ & ɈŭŬŰɞəŬɚɚɘɏɟɔŮɘŬ: ˊɤɠ ɞɘ ɜɏŮɠ ɔŮɤɢɤɟɘəɏɠ 

ŰŮɢɜɞɚɞɔɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ŬɜŰɘɛŮŰɤˊɑůɞɡɜ Űɘɠ ůɨɔɢɟɞɜŮɠ ˊɟɞəɚɐůŮɘɠ, ɖ ɞˊɞɑŬ 

ŭɘɞɟɔŬɜɩɗɖəŮ Ŭˊɧ Űɖɜ ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS Űɞɡ ũɄȷ. 
 

Ƀɘ ůɡɔɔɟŬűŮɑɠ Űɤɜ ŮˊɘůŰɖɛɞɜɘəɩɜ ŮɟɔŬůɘɩɜ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ 14 ŮɚɚɖɜɘəɎ 

ˊŬɜŮˊɘůŰɐɛɘŬ əŬɘ 7 ˊŬɜŮˊɘůŰɐɛɘŬ Űɞɡ ŮɝɤŰŮɟɘəɞɨ. Ⱥˊɑůɖɠ Ŭˊɧ 11 ŮɟŮɡɜɖŰɘəɎ 

əɏɜŰɟŬ əŬɘ ŮɟŮɡɜɖŰɘəɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ Űɖɠ ɢɩɟŬɠ ɛŬɠ əŬɗɩɠ əŬɘ Ŭˊɧ 15 ɘŭɘɤŰɘəɏɠ 

ŮŰŬɘɟŮɑŮɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ Űɞ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, Űɞ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ 

ɄɞɚɡŰŮɢɜŮɑɞ, Űɞ Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ, Űɞ ɉŬɟɞəɧˊŮɘɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ, Űɞ ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ, Űɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ ɄŬŰɟɩɜ, Űɞ ȹɘŮɗɜɏɠ ɄŬɜŮˊɘůŰɐɛɘɞ ȺɚɚɎŭɞɠ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ, Űɞ 

Ƚɧɜɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, Űɞ ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

ŪŮůůŬɚɑŬɠ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ ɀŬəŮŭɞɜɑŬɠ, Űɞ ȹɖɛɞəɟɑŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, Űɞ 

ɇŮɢɜɞɚɞɔɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ Ⱦɨˊɟɞɡ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ ɆŰɞəɢɧɚɛɖɠ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ Űɞɡ 

ȸɞɡəɞɡɟŮůŰɑɞɡ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ ɆɎůŬɟɘ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ Űɖɠ ȸŬɟəŮɚɩɜɖɠ, Űɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ Űɖɠ ȾɞȶɛˊɟŬ, Űɞ ɄŬɜŮˊɘůŰɐɛɘɞ Űɖɠ Virginia, Űɞɜ Ⱥɚɚɖɜɘəɧ ɃɟɔŬɜɘůɛɧ 

ȹɐɛɖŰɟŬ, Űɞ Ⱥɚɚɖɜɘəɧ ȾɏɜŰɟɞ ŪŬɚɎůůɘɤɜ ȺɟŮɡɜɩɜ, Űɞɜ ɃɟɔŬɜɘůɛɧ ūɡůɘəɞɨ 

ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ȾɚɘɛŬŰɘəɐɠ ȷɚɚŬɔɐɠ, Űɖ ȹȺȹȹȼȺ, Űɞ ɀŬɟɘɞɚɞˊɞɨɚŮɘɞ ï 

ȾŬɜŬɔəɑɜŮɘɞ ȲŭɟɡɛŬ ȺˊɘůŰɖɛɩɜ ɄŮɟɘɓɎɚɚɞɜŰɞɠ Űɖɜ ɄŮɟɘűɏɟŮɘŬ ȷŰŰɘəɐɠ, Űɖɜ Ⱥɗɜɘəɐ 

ɀŮŰŮɤɟɞɚɞɔɘəɐ ɈˊɖɟŮůɑŬ, Űɞ Ⱥɗɜɘəɧ ȷůŰŮɟɞůəɞˊŮɑɞ ȷɗɖɜɩɜ, Űɞ ɄŮɟɘɓŬɚɚɞɜŰɘəɧ 

ɄŬɟŬŰɖɟɖŰɐɟɘɞ ɁŬɓŬɟɑɜɞɡ, Űɞ ȾɏɜŰɟɞ ȰɟŮɡɜŬɠ ūɡůɘəɐɠ Űɖɠ ȷŰɛɧůűŬɘɟŬɠ əŬɘ 

ȾɚɘɛŬŰɞɚɞɔɑŬɠ , Űɞ ȲŭɟɡɛŬ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ, Űɞ ERATOSTHENES Centre of 

Excellence, Űɞ LEITAT Technological Center, Űɞ CP. Foodlab, əŬɘ ŮŰŬɘɟŮɑŮɠ ɘŭɘɤŰɘəɞɨ 

ŰɞɛɏŬ ɞɘ ɞˊɞɑŮɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜ ŮˊɘůŰɖɛɞɜɘəɐ ɏɟŮɡɜŬ. 

ȷɝɑɕŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ˊɤɠ ɖ ȺˊɘůŰɖɛɞɜɘəɐ ȺˊɘŰɟɞˊɐ ɗŬ ŭɩůŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŮ 

ŮˊɘɚŮɔɛɏɜŮɠ ŮɟɔŬůɑŮɠ ɜŬ ŭɖɛɞůɘŮɡŰɞɨɜ ɛŮŰɎ Ŭˊɧ əɟɑůɖ ůŮ ȺɘŭɘəɎ ɇŮɨɢɖ ŭɘŮɗɜɩɜ 

ɏɔəɟɘŰɤɜ ˊŮɟɘɞŭɘəɩɜ. 
 

ɆɖɛŬɜŰɘəɧ əɞɛɛɎŰɘ Űɖɠ űŮŰɘɜɐɠ ŭɘɞɟɔɎɜɤůɖɠ ŮɑɜŬɘ ɖ 2ɖ GIS Congress EXPO ůŰɖɜ 

ɞˊɞɑŬ ůɡɛɛŮŰɏɢɞɡɜ ŮŰŬɘɟŮɑŮɠ Ŭˊɧ Űɞɡɠ ɄɚŬŰɘɜɏɜɘɞɡɠ ɉɞɟɖɔɞɨɠ Űɞɡ ɆɡɜŮŭɟɑɞɡ ůŮ ɛɑŬ 

ˊɟɞůˊɎɗŮɘŬ ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ ɖ ŮˊɘůŰɐɛɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɜŭɏŮŰŬɘ əŬɘ ɛŮ Űɖɜ 

ŮˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬ ůŰɞɜ ɣɖűɘŬəɧ ˊɟɤŰɞɔŮɜɐ ŰɞɛɏŬ ɛŮ Űɖɜ Ŭɟɤɔɐ Űɤɜ ɔŮɤɢɤɟɘəɩɜ 

ŰŮɢɜɞɚɞɔɘɩɜ. 
 

Ƀɘ ŮˊɘůŰɖɛɞɜɘəɏɠ ŮɟɔŬůɑŮɠ, ˊɞɡ ɏɢɞɡɜ ɡˊɞɓɚɖɗŮɑ, ɏɢɞɡɜ ɤɠ ɔŮɜɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ Űɖ 

ɢɟɖůɘɛɞˊɞɑɖůɖ ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ GIS, Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ, Űɤɜ ɇŮɢɜɞɚɞɔɘɩɜ 

Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ Ⱥˊɘəɞɘɜɤɜɘɩɜ, Űɖɠ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ, Űɖɠ ɉɤɟɘəɐɠ 
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ɆŰŬŰɘůŰɘəɐɠ, Űɖɠ ũŮɤůŰŬŰɘůŰɘəɐɠ, Űɖɠ ɇŮɢɜɖŰɐɠ Ɂɞɖɛɞůɨɜɖɠ əŬɘ Űɖɠ ɀɖɢŬɜɘəɐɠ 

ɀɎɗɖůɖɠ: 

× ůŰɖ ɢɤɟɘəɐ ɣɖűɘŬəɐ ŭɘŬɢŮɑɟɘůɖ ŬɔɟɞəŰɐɛŬŰɞɠ & ŬɔɟɞŰɘəɐɠ ŮəɛŮŰɎɚɚŮɡůɖɠ,  

× ůŰɖ ŭɘŮɟŮɨɜɖůɖ ˊɟɞɓɚɖɛɎŰɤɜ ůɢŮŰɘəɩɜ ɛŮ Űɞɡɠ ŮŭŬűɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ Űɖɜ 
Ŭɝɘɞɚɧɔɖůɖ ɔŬɘɩɜ, ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ɕɖŰɖɛɎŰɤɜ ɔɨɟɤ Ŭˊɧ Űɞɡɠ ɡŭŬŰɘəɞɨɠ 

ˊɧɟɞɡɠ əŬɘ Űɞ əɚɑɛŬ,  

× ůŰɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ ɟɧɚɞɡ Űɖɠ ɔŮɤˊɚɖɟɞűɞɟɘəɐɠ ůŰɖɜ ŬɚɘŮɑŬ əŬɘ Űɘɠ 

ɡŭŬŰɞəŬɚɚɘɏɟɔŮɘŮɠ ɛŮ ůəɞˊɧ Űɖ ɓɘɤůɘɛɧŰɖŰŬ əŬɘ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ., 

× ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ űɡŰɘəɐɠ əŬɘ ɕɤɘəɐɠ ˊŬɟŬɔɤɔɐɠ ɛɏůɤ Űɤɜ ɜɏɤɜ ɔŮɤɢɤɟɘəɩɜ 
ŰŮɢɜɞɚɞɔɘɩɜ,  

× Űɖɜ ˊɟɧɚɖɣɖ əŬɘ ŬˊɞŰɟɞˊɐ Űɤɜ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ əŬɘ Űɖɠ əɚɘɛŬŰɘəɐɠ 
ŬɚɚŬɔɐɠ  

× əŬɘ Űɏɚɞɠ Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ŭŬůɩɜ, Űɤɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ əŬɗɩɠ əŬɘ Űɞɡ 
ŬůŰɘəɞɨ əŬɘ ˊŮɟɘŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ. 

 

ȼ ɞɟɔŬɜɤŰɘəɐ ŮˊɘŰɟɞˊɐ ɗŬ ɐɗŮɚŮ ɜŬ ŮɡɢŬɟɘůŰɐůŮɘ: 

× Űɞɡɠ ˊɟɞůəŮəɚɖɛɏɜɞɡɠ ɞɛɘɚɖŰɏɠ Űɞɡ ɆɡɜŮŭɟɑɞɡ ə. ɉɟɘůŰɧˊɞɡɚɞ ȹɘɞɜɨůɘɞ 

ȾŬɗɖɔɖŰɐ ůŰɖ Ɇɢɞɚɐ ȼɚŮəŰɟɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ɈˊɞɚɞɔɘůŰɩɜ 

Űɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ȾɟɐŰɖɠ, Űɞɜ ə. ɁɘəɞɚŬəɧˊɞɡɚɞ ȾɤɜůŰŬɜŰɑɜɞ ȾŬɗɖɔɖŰɐ ůŰɞ 

ŰɛɐɛŬ ũŮɤɚɞɔɑŬɠ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ɄŬŰɟɩɜ  əŬɘ Űɞɜ ə. ȾŬɓɟɞɡŭɎəɖ 

ȹɖɛɐŰɟɘɞ ȷɜŬˊɚɖɟɤŰɐ ȾŬɗɖɔɖŰɐ ůŰɞ ŰɛɐɛŬ ũŮɤɔɟŬűɑŬɠ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ȷɘɔŬɑɞɡ,  ɔɘŬ Űɖɜ ŮɡɔŮɜɐ ˊɟɞůűɞɟɎ Űɞɡɠ, 

× Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ,  

× Űɞɡɠ ɢɞɟɖɔɞɨɠ ˊɞɡ ůŰɐɟɘɝŬɜ ɞɘəɞɜɞɛɘəɎ Űɞ Ɇɡɜɏŭɟɘɞ, 

× Űɞɡɠ ɢɞɟɖɔɞɨɠ ŮˊɘəɞɘɜɤɜɑŬɠ, ɞɘ ɞˊɞɑɞɘ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ɛɘŬ ɎɟɘůŰɖ əŬɛˊɎɜɘŬ 
ˊɟɞɩɗɖůɐɠ Űɞɡ,  

× Űɞɡɠ ˊɟɞɥɞɜŰɘəɞɨɠ ɢɞɟɖɔɞɨɠ, 

× əŬɘ ɧɚɞɡɠ ɧůɞɡɠ ɔɘŬ ɛɘŬ Ŭəɧɛɖ ɢɟɞɜɘɎ ŰɑɛɖůŬɜ Űɞ Ɇɡɜɏŭɟɘɞ. 
 

ɀŮ Űɘɛɐ, 
 

ȹȽɃɁɈɆȽɃɆ Ʉ. ȾȷȿɈȸȷɆ 
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ȺˊɘůŰɖɛɞɜɘəɏɠ Ʉɟɞűɞɟɘəɏɠ ȷɜŬəɞɘɜɩůŮɘɠ 
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ɆɈɁȺȹɅȽȷ I: ɁŮɟɧ ï ȰŭŬűɞɠ - ȷɝɘɞɚɧɔɖůɖ ɔŬɘɩɜ (I) 
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Life on Earth depends on healthy soils. These rich layers beneath our feet serve as the 

bedrock of our food systems, they provide clean water and habitats for biodiversity 

while contributing to climate resilience. Moreover, soil supports our cultural heritage 

and landscapes and is the basis of our economy and prosperity. However, soils are under 

multiple pressures, including climate change, urbanization, pollution, overexploitation, 

and biodiversity loss. In this light, alarming reports from the European Union Soil 

Observatory (EUSO) reveal that 60-70% of European soils are affected by at least one 

soil degradation process (e.g. soil erosion by water), and thence they can be considered 

unhealthy. In response to this urgent call, the European Union has developed the EU 

Soil Mission: A Soil Deal for Europe. With a commitment of 1 billion euros, this 

transformative endeavor aims to establish 100 living labs and lighthouses to lead the 

transition towards healthy soils by 2030 while funding a cornucopia of projects 

dedicated to this aim. Among these projects, two examples refer to the Soils for Europe 

ï SOLO and SOILGUARD.  

More precisely, the SOLO project operates in alignment with the EU Soil Mission that 

highlights the necessity of i) actionable research and innovation roadmaps for its 

concretization; and ii) an overarching transdisciplinary agenda to identify the thematic 

and regional trade-offs and synergies that allow the sustainable use, management, and 

protection of European soils. Defining such an agenda requires the direct involvement 

of a wide range of stakeholders, bringing together multiple perspectives and ecological, 

environmental, economic and social contexts. To do that, at the core of SOLO is the 

implementation of Think Tanks, one for each Soil Mission objective, with the aim of 

co-creating knowledge and identifying the knowledge gaps, drivers, bottlenecks, and 

novel approaches, as well as suggesting Key Performance Indicators to monitor the 

progress of the Soil Mission Research & Innovation related activities. SOLO also 

addresses the potential differences in the regional implementation of the Soil Mission  
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by testing its approach in four co-creation Regional Nodes, generating their own 

regional roadmaps that will be matched with the European ones. These explicit linkages 

between the co-creation mechanisms and the different project components aim to 

produce a shared understanding of needs and a comprehensive identification of research 

and innovation priorities and other critical activities for the success of the Soil Mission. 

As for the SOILGUARD project, it envisages a future where the conservation of soil 

biodiversity and the environmental, economic, and social well-being of EU 

biogeographical regions is guaranteed. The efficacy of SOILGUARD depends on 

addressing significant knowledge gaps related to biodiversity and soil-mediated natureôs 

contribution to people, as soil biodiversity assessment emerges as a key challenge to 

overcome. In this light, SOILGUARD co-creates a conceptual and analytical framework 

with the potential to become the global standard for future assessments of soil 

biodiversity status and its contribution to soil multifunctionality and human well-being. 

This framework is being validated in an innovative experimental design, combining 

multiple study sites across biomes and regional land degradation gradients with in-situ 

climate change simulations. Thus, SOILGUARD creates the evidence to fill the gaps of 

knowledge and quantify the environmental, economic, and social consequences of 

unsustainable soil management. The co-created knowledge will be shared through 

SOILGUARDIANS, a predictive tool based on the causal links between soil 

biodiversity, soil multifunctionality, and well-being to support stakeholders in the 

transition to sustainable management. The SOILGUARDôs network of knowledge and 

the connectivity enabled by the SOILGUARDIANS app will create an ecosystem of 

innovation for users to showcase, learn, and share experiences. SOILGUARD co-

creates evidence-based conservation recommendations for policies and frameworks at 

the EU and international levels and will support Member States' commitments under the 

Global Soil Partnership (GSP).  

Together, these initiatives epitomize a shared commitment towards nurturing and 

preserving the life-giving essence of soils. Through collaboration, innovation, and 

unwavering dedication, we embark on a journey towards a future where healthy soils 

serve as the cornerstone of our well-being, fostering a harmonious coexistence with the 

natural world. 
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ȺȾɇȽɀȼɆȼ ɄȺɅȽȸȷȿȿɃɁɇȽȾɋɁ ȹȺȽȾɇɋɁ ɆȺ ɄȺɅȽɃɉȺɆ 

ɄȿȼɆȽɃɁ ɇɃɈ ɉɋɅɃɈ ɈũȺȽɃɁɃɀȽȾȼɆ ɇȷūȼɆ ȷɆɇȽȾɋɁ 

ɆɇȺɅȺɋɁ ȷɄɃȸȿȼɇɋɁ ɆɇɃ ȹȼɀɃ ūɈȿȼɆ 

ũŮɤɟɔɑɞɡ ȺɡɔŮɜɑŬ1, ɄŮɥŰůɑŭɖɠ ȷɢɘɚɚɏŬɠ2 ȻŬűŮɘɟɑɞɡ ȽɤɎɜɜɖɠ1*  

1ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȺɟɔŬůŰɐɟɘɞ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ 

ɇɛɐɛŬ: ȷɝɘɞˊɞɑɖůɖ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ȷɗɐɜŬ 
2ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, ɇɛɐɛŬ ũŮɤɚɞɔɑŬɠ, ŪŮůůŬɚɞɜɑəɖ 

*Email: j.zafeiriou@gmail.com 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Pollution Index (PI), Ecological Risk Factor (Er
i), ɓŬɟɏŬ ɛɏŰŬɚɚŬ, 

ɉȹȷ 

 
ȺɘůŬɔɤɔɐ: 

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɓɚɐŰɤɜ ŬˊɞŰŮɚŮɑ ɛŮɑɕɞɜ ɗɏɛŬ, ɘŭɘŬɑŰŮɟŬ 

ůŰɘɠ ŬɜŬˊŰɡůůɧɛŮɜŮɠ əɞɘɜɤɜɑŮɠ. ȼ ůɡɚɚɞɔɐ, ɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ɖ ŰŮɚɘəɐ ŬˊɧɗŮůɖ Űɤɜ 

ůŰŮɟŮɩɜ ŬˊɞɓɚɐŰɤɜ ŬˊŬůɢɞɚŮɑ Űɧůɞ Űɘɠ ŬůŰɘəɏɠ ɧůɞ əŬɘ Űɘɠ ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ, Ůɜɩ 

ŰŬɡŰɧɢɟɞɜŬ ˊŬɟŬŰɖɟɞɨɜŰŬɘ əŬɘ ŬɟəŮŰɎ ˊŮɟɘůŰŬŰɘəɎ ŬɜŮɝɏɚŮɔəŰɖɠ Ŭˊɧɟɟɘɣɐɠ Űɞɡɠ. Ƀ 

ɉɩɟɞɠ ȹɘɎɗŮůɖɠ ȷˊɞɓɚɐŰɤɜ (ɉȹȷ) Űɤɜ ȯɜɤ ȿɘɞůɑɤɜ ŰɏɗɖəŮ ůŮ ɚŮɘŰɞɡɟɔŮɑŬ Űɞ 1973 

əŬɘ ŮɝɡˊɖɟŮŰɞɨůŮ Űɞ ɚŮəŬɜɞˊɏŭɘɞ ȷŰŰɘəɐɠ ɏɤɠ Űɞ 2008. ȼ ɖɛŮɟɐůɘŬ ŭɘɎɗŮůɖ 

ŬˊɞɟɟɘɛɛɎŰɤɜ ŬɜŮɟɢɧŰŬɜ ˊŮɟɑˊɞɡ ůŰɞɡɠ 3.300 Űɧɜɞɡɠ Ůɜɩ ŮɝɡˊɖɟŮŰɞɨůŮ ˊŮɟɑˊɞɡ 

3.125.000 əŬŰɞɑəɞɡɠ. Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɖ ŬˊɞŰɨˊɤůɖ əŬɘ ɖ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɡűɘůŰɎɛŮɜɖɠ əŬŰɎůŰŬůɖɠ Űɤɜ ŮŭŬűɩɜ ůŮ ˊŮɟɘɞɢɏɠ ˊɚɖůɑɞɜ Űɞɡ ɢɩɟɞɡ 

ɡɔŮɘɞɜɞɛɘəɐɠ ŰŬűɐɠ ŬůŰɘəɩɜ ůŰŮɟŮɩɜ ŬˊɞɓɚɐŰɤɜ ůŰɘɠ ɞˊɞɑŮɠ ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ŬɜɎˊɚŬůɖ. 

 
ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ: 

ȺˊɘɚɏɢɗɖəŬɜ ŭɡɞ ́ Ůɟɘɞɢɏɠ, ɓɎůŮɘ Űɖɠ ŭɘŬűɞɟɞˊɞɑɖůɐɠ Űɞɡɠ ɤɠ ́ ɟɞɠ Űɞ ŰŮɚɘəɧ ŮŭŬűɘəɧ 

əɎɚɡɛɛŬ ŬˊɞəŬŰɎůŰŬůɖɠ (ɡɣɖɚɐɠ ˊɡəɜɧŰɖŰŬɠ ˊɞɚɡŬɘɗɡɚɏɜɘɞ ůŰɖɜ ˊŮɟɘɞɢɐ Ʉ1, 

Ŭɟɔɘɚɘəɧ ɡɚɘəɧ ůŰɖɜ ˊŮɟɘɞɢɐ Ʉ2) (Ⱥɘə 1). Ƀɘ ˊŮɟɘɞɢɏɠ ɞɟɘɞɗŮŰɐɗɖəŬɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ 

Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ArcGIS əŬɘ ˊɟɞɓɚɐɗɖəŬɜ ɞɘ ŬəɟɘɓŮɑɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ɗɏůŮɤɜ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. ɀŮ Űɖɜ ɢɟɐůɖ Űɖɠ ɛŮɗɧŭɞɡ IDW (Inverse Distance Weighted) ɏɔɘɜŮ 

ɖ ˊŬɟŮɛɓɞɚɐ Űɤɜ ŮɜŭɘɎɛŮůɤɜ Űɘɛɩɜ. ȺɚɐűɗɖůŬɜ ůɨɜɗŮŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ Ŭˊɧ 15 

ɗɏůŮɘɠ ůŮ ŭɨɞ ɓɎɗɖ, ŮˊɘűŬɜŮɘŬəɧ (0-10cm) əŬɘ ɡˊɞŮˊɘűŬɜŮɘŬəɧ (10-30cm). ɇŬ ŮŭŬűɘəɎ 

ŭŮɑɔɛŬŰŬ, ɛŮŰɎ Űɖɜ ɛŮŰŬűɞɟɎ Űɞɡɠ ůŰɞ ŮɟɔŬůŰɐɟɘɞ, ŬŮɟɞɝɖɟɎɗɖəŬɜ, əɞůəɘɜɑůŰɖəŬɜ 

ɛŮ əɧůəɘɜɞ Űɤɜ 2mm, ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɞɘ ɓŬůɘəɏɠ ŮŭŬűɘəɏɠ Űɞɡɠ ɘŭɘɧŰɖŰŮɠ, ɞɘ 

ɓɘɞŭɘŬɗɏůɘɛŮɠ əŬɘ ɞɘ ɞɚɘəɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡ Zn, Cu, Pb, Co, Cr əŬɘ Ni. ȾŬŰɧˊɘɜ, 

ɡˊɞɚɞɔɑůŰɖəŮ ɞ ȹŮɑəŰɖɠ ɅɨˊŬɜůɖɠ (Pollution Index - PI) əŬɘ ɞ ɄŬɟɎɔɞɜŰŬɠ 

Ƀɘəɞɚɞɔɘəɞɨ Ⱦɘɜŭɨɜɞɡ (Ecological Risk Factor ï Er
i), ɓɎůɖ Űɤɜ ŮɝɘůɩůŮɤɜ (1) əŬɘ (2), 

mailto:j.zafeiriou@gmail.com
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ŬɜŰɑůŰɞɘɢŬ. 

PI = Ctot/Cref (1) 

ɧˊɞɡ Ctot ɖ ɞɚɘəɐ ůɡɔəɏɜŰɟɤůɖ Űɞɡ əɎɗŮ ɛŮŰɎɚɚɞɡ ůŰɖɜ əɎɗŮ ɗɏůɖ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ 

əŬɘ Cref ɖ ɞɟɘŬəɐ Űɘɛɐ ȷ Űɞɡ ɃɚɚŬɜŭɘəɞɨ ůɡůŰɐɛŬŰɞɠ Ŭɝɘɞɚɧɔɖůɖɠ ŭɘɞɟɗɤɛɏɜɖ ɤɠ 

ˊɟɞɠ Űɖɜ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ Ɏɟɔɘɚɞ əŬɘ ɞɟɔŬɜɘəɐ ɞɡůɑŬ Űɞɡ ŮəɎůŰɞŰŮ ŭŮɑɔɛŬŰɞɠ 

ŮŭɎűɞɡɠ. ɇɘɛɏɠ 1< PI< 2, ɡˊɞŭŮɘəɜɨɞɡɜ ˊɘɗŬɜɧ ŮɛˊɚɞɡŰɘůɛɧ Űɞɡ ŮŭɎűɞɡɠ, Ůɜɩ Űɘɛɏɠ 

PI>2 ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŮ ŮŭɎűɖ ˊɘɗŬɜɩɠ ɛɞɚɡůɛɏɜŬ. ɈɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ PI 

ɡˊɞŭɖɚɩɜɞɡɜ ůɞɓŬɟɧŰŮɟɖ ɟɨˊŬɜůɖ Űɞɡ ŮŭɎűɞɡɠ. 

Er
i = Tr

i × PI (2) 

ɧˊɞɡ Tr
i 
, toxic response factor, əŬɘ PI ɞ ŭŮɑəŰɖɠ ˊɞɡ ɡˊɞɚɞɔɑůŰɖəŮ Ŭˊɧ Űɖɜ (1). 

 

 

 

 

  

Ⱥr
i
 

Risk 

Classification 
PI Pollution grade 

Ⱥr
i < 40 Low Pi < 1 (grade 1) unpolluted 

40 < Ⱥr
i <80 Moderate 1 < Pi < 2 (grade 2) slight pollution 

80 < Ⱥr
i <160 Considerable 2 < Pi < 3 (grade 3) medium pollution 

160 < Ⱥr
i <320 High Pi > 3 (grade 4) heavy pollution 

Ⱥr
i > 320 Very High   
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ƃƥƦƶƨƝ 1: ƎơƫƥƪƱƙƬ ÕơƧƙƮƣƬ (1) ƦƝƥ (2) ƭƮƣƨ ơƯƫƷƮơƫƣ ÙơƫƥƪƱƚ ƮƪƯ Ɣæƀ ƮƳƨ ƘƨƳ ƉƥƪƭƛƳƨ 
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ȷˊɞŰŮɚɏůɛŬŰŬ: 

ȷɜŬűɞɟɘəɎ ɛŮ Űɘɠ Űɘɛɏɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɔɘŬ Űɞɜ ŭŮɑəŰɖ PI ůŰɖɜ ˊŮɟɘɞɢɐ Ʉ1 ɖ 

ɢŬɛɖɚɧŰŮɟɖ Űɘɛɐ əŬŰŬɔɟɎűɖəŮ ɔɘŬ Űɞɜ Cu (min 0,09) ɛŮ ɛɏůɖ Űɘɛɐ 0,11 Ůɜɩ ɖ 

ɡɣɖɚɧŰŮɟɖ ɔɘŬ Űɞ Ni (max 3.10) ɛŮ ɛɏůɖ Űɘɛɐ 2.71. ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ 

PI ɔɘŬ Űɖɜ Ʉ2 əŬɘ ˊɎɚɘ Űɖɜ ɢŬɛɖɚɧŰŮɟɖ Űɘɛɐ ɏɚŬɓŮ ɞ ŭŮɑəŰɖɠ Űɞɡ Cu (min 0,07) əŬɘ 

ɛɏůɖ Űɘɛɐ 0.09 Ůɜɩ əŬɘ ůŮ ŬɡŰɐ Űɖɜ ́ Ůɟɘɞɢɐ ɖ ɡɣɖɚɧŰŮɟɖ Űɘɛɐ PI əŬŰŬɔɟɎűɖəŮ ɔɘŬ Űɞ 

Ni (max 3,94) ɛŮ ɛɏůɖ Űɘɛɐ 2.81. ɋɠ Ůə ŰɞɨŰɞɡ, ɖ ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ 

ɡˊɞŭŮɘəɜɨŮɘ ɧŰɘ ŭŮɜ ɡˊɎɟɢŮɘ ŮɛˊɚɞɡŰɘůɛɧɠ Űɞɡ ŮŭɎűɞɡɠ ɛŮ ŰŬ ɓŬɟɏŬ ɛɏŰŬɚɚŬ ˊɞɡ 

ɛŮɚŮŰɐɗɖəŬɜ ɐ ɞ əɑɜŭɡɜɞɠ ŮɑɜŬɘ ɢŬɛɖɚɧɠ, ɛŮ ɛŮɟɘəɏɠ ɛɧɜɞ ŮɝŬɘɟɏůŮɘɠ ́ ɞɡ Ŭűɞɟɞɨɜ Űɞ 

Ni əŬɘ Űɞ Co ɞˊɞɨ ɡˊɎɟɢɞɡɜ ŮɜŭŮɑɝŮɘɠ ɔɘŬ ɛɏŰɟɘɞ ˊɟɞɠ ɡɣɖɚɧ əɑɜŭɡɜɞ ŮɛˊɚɞɡŰɘůɛɞɨ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɞ ŭŮɑəŰɖ Er Űɞ ɛɞŰɑɓɞ ˊɞɡ ŬəɞɚɞɡɗŮɑŰŬɘ ŮɑɜŬɘ ˊŬɟɧɛɞɘɞ ɛŮ ŬɡŰɧ Űɞɡ 

ŭŮɑəŰɖ PI ɛŮ Űɖɜ ŭɘŬűɞɟɎ  ɧŰɘ ɧɚŮɠ ɞɘ Űɘɛɏɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ɔɘŬ ŰŬ ɏɝɘ ɓŬɟɏŬ ɛɏŰŬɚɚŬ 

əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ˊŮɟɘɞɢɏɠ əŬŰŬŰɎůůɞɜŰŬɘ ůŰɖɜ ɢŬɛɖɚɧŰŮɟɖ əɚɎůɖ <40 əŬɘ ɏŰůɘ 

ɗŮɤɟɞɨɜŰŬɘ ŰŬ ŮŭɎűɖ ɛɖ ŮˊɘɓŬɟɡɛɏɜŬ. ȼ ɢŬɛɖɚɧŰŮɟɖ Űɘɛɐ Er ˊɞɡ əŬŰŬɔɟɎűɖəŮ ɐŰŬɜ 

ɔɘŬ Űɞɜ Zn (0,23) ůŰɖɜ Ʉ1, Ůɜɩ ɖ ɡɣɖɚɧŰŮɟɖ ɐŰŬɜ ɔɘŬ Űɞ Ɂi (39,04) ůŰɖɜ Ʉ2. ɆɡɜɞɚɘəɎ 

űŬɑɜŮŰŬɘ ɧŰɘ əŬɘ ůŰɘɠ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ ŰŬ ɡɚɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ əɎɚɡɣɖ 

ɚŮɘŰɞɨɟɔɖůŬɜ ůŮ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɧ ɓŬɗɛɧ. 
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Today, open-source Cloud Computing platforms have emerged as a valuable tool for 

geospatial analysis of image data from various satellites. In particular, the Google Earth 

Engine (GEE) platform is the most widespread in the scientific field of satellite RS. 

Newest launches of various satellites in combination with the GEE platform, facilitate in 

a great extent national-scale lake monitoring. In order to take advantage of in-situ lake 

WQ data derived from the ongoing WFD implementation in Greece and the high potential 

of GEE platform, we initially tested the transferability and performance of published 

empirical WQ algorithms when employing Landsat (7 +ETM/8 OLI) and Sentinel 2 

surface reflectance (SR) values embedded in GEE and subjected to different atmospheric 

correction (AC) methods from those when developed (DOS1). Then, Carlsonôs Trophic 

State Index (TSI) was calculated based on both in-situ and modelled WQ values, with the 

latter originating from differently-atmospherically corrected SR values. In particular, 

GEE-Landsat and -Sentinel 2 SR of year 2018 was retrieved from the WFD lake sampling 

stations (Greece) while were atmospherically corrected by the methods LaSRC (Landsat 

8 OLI), LEDAPS (Landsat 7 ETM+) and Sen2Cor (Sentinel 2).  

Empirical WQ models of Chl-a, Secchi depth and TP (general and separately for natural 

and artificial lakes), employed both types of SR (DOS1-corrected and GEE-retrieved) 

while double WQ values (for each station) were inserted in a linear regression analysis to 

harmonize the AC differences. This procedure was conducted separately for Landsat (7 

ETM+/OLI) and Sentinel 2 data. Yielded linear equations (corrected WQ models), for 

each sensor, were accompanied by strong associations (R2 ranging from 0.68 to 0.98) 

while initial, corrected sensor-specific WQ models and lastly modelled TSI values were 

further validated based on available in-situ WQ datasets of years 2019 and 2020 coupled 
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with the respective SR retrieved once again through the GEE platform.  Sensor-specific 

correction of WQ models (GEE-models) was proven essential for some of them while 

most of RMSE values confirmed the stability and transferability of empirically developed 

models despite the AC differences.  

By extension, general/natural/artificial TSIs (both modelled and GEE-modelled per 

satellite sensor and validation year) were assessed and further evaluated. Basic statistical 

error metrics (mean error, RMSE, MAPE) indicated initially the increased assessmentôs 

accuracy of GEE-modelled over modelled TSIs and then the superiority of Landsat over 

Sentinel 2 data. Minimal mismatches among error metricsô implications though, were 

detected mainly amidst records regarding artificial lakes. 

In this way, the hereby adopted methodology was proven on the one hand very efficient 

in saving valuable time concerning the imagesô pre-processing while in parallel 

constitutes a high-valued lake management tool facilitating national lake WQ monitoring 

by providing managers the means for integrated sustainable water resources management. 
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According to the European Environment Agency, the current state of European soils is a 

cause for concern, with more than 60% being classified as unhealthy. Scientific evidence 

suggests that this situation is deteriorating further [1]. In addition to the economic 

implications, as soil degradation has already been estimated to cost over ú50 billion 

annually, there is also a significant human cost [2]. Environmental pollution exposure 

accounts for over 10% of premature deaths in the EU (27) Member States each year. The 

vision of the European Commission for Soils is that by 2050 all EU soil ecosystems will 

eventually be in healthy condition and thus more resilient. The Soil Mission Deal for 

Europe, as proposed by the EU Horizon Programme, emphasizes the significance of 

addressing Common Soil Pollutants (CSP) and their potential adverse impacts on soils. 

The severity, scale, and nature of contamination play a crucial role in determining the 

extent to which CSP can disrupt chemical, physical, and biological processes within the 

soil. Examples of CSP include heavy metals (HMs), persistent organic pollutants, 

pesticides, microplastics (MPs), and emerging pollutants like pharmaceutical and 

personal care products.   

Natural processes like rock formation and erosion contribute to the occurrence of HMs in 

soils [3]. However, their concentrations are typically inadequate to pose any significant 

ecological risk. Conversely, intensive anthropogenic activities have led to a substantial 

increase in the production rates of these metals, surpassing those of natural processes. 

Now classified as 'pollutants,' these substances also exacerbate their environmental 

impact, as they can be easily transported from one location to another, further burdening 

an already overloaded soil system [4]. The presence of HMs is significantly influenced 

by several factors, including soil texture, pH levels, redox potential, cation exchange 

capacity, organic matter content, soil biological processes, and agricultural practices [5]. 

Besides HMs, the presence of MPs in soils has also become increasingly evident in recent 

years, primarily again due to human activities. This phenomenon poses significant 

challenges to soil health, disrupts the balance of ecosystems, and can have implications 

for Food Safety, as MPs can be easily transported to plants [6], [7]. To a further extent, 
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the pollution that occurs in agricultural soils is anticipated to result in human exposure to 

MPs through the transport of particles by wind or the contamination of food and clean 

water resources [9]. The primary mode of human exposure to MPs is through ingestion 

[9], while the literature suggests that the estimated MPs intake is 39,000ï52,000 particles 

per person -1 year -1[10]. The vulnerability of soil systems to the growing prevalence and 

accumulation of MPs was highlighted in 2021 by Lehmann et al., proposing the inclusion 

of a plastic screening procedure in soil assessments to serve as an indicator of the 

escalating presence and rates of MPs [11]. 

Despite these separate concerns, it's essential to recognize that the comprehension of the 

interactions between HMs and MPs remains limited, as they are characterized by their 

complexity and susceptibility to various factors. It is noteworthy that HMs and MPs can 

demonstrate synergistic, antagonistic, or potentiating effects [8]. 

In the broader context of addressing environmental challenges posed by these 

contaminants, various soil remediation practices have been developed. Thus far, soil 

remediation practices from MPs have been segregated into three primary classifications: 

physical, chemical, and biological. Soil remediation practices from HMs mainly include 

physical methods, such as guest soil/soil exchange, electric remediation, thermal 

treatment, and mulching; biological methods, including phytoremediation, 

bioremediation, and microbial remediation and chemical methods referring to acid/base 

conditioning, curing/stabilization, and chemical drenching [12]. 

This review study intends to present and discuss the current status of techniques employed 

to remediate soils from MPs and HMs. This paper aims to outline the efficiency levels of 

the examined remediation techniques and identify a synergy of techniques for addressing 

both HMs and MPs remediation approaches. The study emphasizes the distinguishing 

features, operational mechanisms, benefits, and drawbacks associated with these 

techniques. Ultimately, this review study delves into the existing challenges and potential 

future trends concerning these techniques. The objective is to facilitate a more efficient, 

scalable, and eco-friendly approach to remediating MPs and HMs in soil. 
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ȷɁȷɄɇɈɂȼ ȹȽȾɇɈɋɁ ɄȷɅȷȾɃȿɃɈŪȼɆȼɆ 

ɄȺɅȽȸȷȿȿɃɁɇȽȾɋɁ ɄȷɅȷɀȺɇɅɋɁ ũȽȷ ɇȼɁ 

ȸȺȿɇȽɆɇɃɄɃȽȼɆȼ ɇȼɆ ȹȽȷɉȺȽɅȽɆȼɆ ɇɃɈ ɁȺɅɃɈ ȾȷȽ ɇɃɈ 

ȺȹȷūɃɈɆ 
 
ɄŬɜŰŬɕɐɠ ɉɟɐůŰɞɠ1,2,3*, Ɇɞɚɤɛɧɠ ɆŰŬɨɟɞɠ2, Centrito Mauro4, Marino Giovanni4, 

Roggero Pier Paolo5, ɀɘɢŬɐɚ ȽɤɎɜɜŬ6, ɀŬɜɏŬɠ ũɘɩɟɔɞɠ3,7, ūɞɡɜŰɞɡɚɎəɖɠ ȼɚɑŬɠ2, 

ȾŬɣɞɛŮɜɎəɖɠ ũɘɎɜɜɖɠ2, ũəɘůɎəɖɠ ȸŬůɑɚɖɠ6, ɁɎůŰɞɠ ɄŬɜŬɔɘɩŰɖɠ1,2, ȾɞɡɟɔɘŬɚɎɠ 

ɁŮəŰɎɟɘɞɠ8, ȻŮɟŮűɧɠ ɉɟɐůŰɞɠ2,3,9,10 

1ɇɛɐɛŬ ũŮɤɚɞɔɑŬɠ əŬɘ ũŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ, Ⱥɗɜɘəɧ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 

ȷɗɖɜɩɜ, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

2ȾɏɜŰɟɞ ȰɟŮɡɜŬɠ ūɡůɘəɐɠ Űɖɠ ȷŰɛɧůűŬɘɟŬɠ əŬɘ ȾɚɘɛŬŰɞɚɞɔɑŬɠ, ȷəŬŭɖɛɑŬ ȷɗɖɜɩɜ, 

ȷɗɐɜŬ, ȺɚɚɎŭŬ 

3ɄŮɟɘɓŬɚɚɞɜŰɘəɧ ɄŬɟŬŰɖɟɖŰɐɟɘɞ ɁŬɓŬɟɑɜɞɡ (ɁȺɃ), ɀŮůůɖɜɑŬ, ȺɚɚɎŭŬ 

4ȽɜůŰɘŰɞɨŰɞ űɡŰɞˊɟɞůŰŬůɑŬɠ, Ⱥɗɜɘəɧ Ɇɡɛɓɞɨɚɘɞ ȰɟŮɡɜŬɠ, ūɚɤɟŮɜŰɑŬ, ȽŰŬɚɑŬ 

5ɇɛɐɛŬ ũŮɤˊɞɜɘəɩɜ Ɇˊɞɡŭɩɜ, ɄŬɜŮˊɘůŰɐɛɘɞ ɆɎůŬɟɘ, ɆŬɟŭɖɜɑŬ, ȽŰŬɚɑŬ 

6ȽɜůŰɘŰɞɨŰɞ ŮɚɘɎɠ ɡˊɞŰɟɞˊɘəɩɜ űɡŰɩɜ əŬɘ Ŭɛˊɏɚɞɡ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ-

ȹȼɀȼɇɅȷ, ȾŬɚŬɛɎŰŬ, ȺɚɚɎŭŬ 

7ɇɛɐɛŬ ūɡůɘəɐɠ ũŮɤɔɟŬűɑŬɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ɆŰɞəɢɧɚɛɖɠ, ɆŰɞəɢɧɚɛɖ, ɆɞɡɖŭɑŬ 

8ȽɜůŰɘŰɞɨŰɞ ŮɚɘɎɠ ɡˊɞŰɟɞˊɘəɩɜ űɡŰɩɜ əŬɘ Ŭɛˊɏɚɞɡ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ-

ȹȼɀȼɇɅȷ, ɉŬɜɘɎ, ȺɚɚɎŭŬ 

9ȲŭɟɡɛŬ ȽŬŰɟɞɓɘɞɚɞɔɘəɩɜ ȺɟŮɡɜɩɜ, ȷəŬŭɖɛɑŬɠ ȷɗɖɜɩɜ, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

10ɀŬɟɘɞɚɞˊɞɨɚŮɘɞ ï ȾŬɜŬɔəɑɜŮɘɞ ȲŭɟɡɛŬ ȺˊɘůŰɖɛɩɜ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ȹɑəŰɡŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ, əɚɘɛŬŰɘəɐ 

ŬɚɚŬɔɐ, ɓɘɩůɘɛɖ ɔŮɤɟɔɑŬ, ŭɘŬɢŮɑɟɘůɖ űɡůɘəɩɜ ˊɧɟɤɜ 

ȼ əŬɚɚɘɏɟɔŮɘŬ Űɖɠ ŮɚɘɎɠ ŬˊɞŰŮɚŮɑ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ɓŬůɘəɧŰŮɟɞɡɠ əɚɎŭɞɡɠ Űɖɠ ɔŮɤɟɔɘəɐɠ 

ˊŬɟŬɔɤɔɐɠ ůŮ ˊɞɚɚɏɠ ɢɩɟŮɠ Űɖɠ ɀŮůɞɔŮɑɞɡ ˊŬɟɏɢɞɜŰŬɠ ɏůɞŭŬ əŬɘ ŬˊŬůɢɧɚɖůɖ ůŮ 

ŬɔɟɧŰŮɠ əŬɘ ŮɟɔŬɕɧɛŮɜɞɡɠ ůŰɞɜ ŰɞɛɏŬ. ɆŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɖ Ŭɜɞŭɘəɐ 

ˊɞɟŮɑŬ Űɖɠ Űɘɛɐɠ Űɞɡ ŮɚŬɘɧɚŬŭɞɡ ŮɜŭɡɜŬɛɩɜŮɘ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞ Űɖɜ 

óôɓɘɞɛɖɢŬɜɑŬôô Űɖɠ ŮɚɘɎɠ əŬɘ ŮɜŰŮɑɜŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ ˊŬɟŬɔɤɔɩɜ. ɄŬɟɎɚɚɖɚŬ, ůŮ 

ɔŮɘŰɞɜɘəɏɠ ɢɩɟŮɠ Űɖɠ ɀŮůɞɔŮɑɞɡ ɛŮ ɛŮɔɎɚɖ ˊŬɟɎŭɞůɖ ůŰɖɜ ŮɚŬɘɞˊŬɟŬɔɤɔɐ, ˊɟɞəɨˊŰɞɡɜ 

ůɖɛŬɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ űŬɑɜŮŰŬɘ ɧŰɘ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬɚɚŬɔɐ Űɞɡ əɚɑɛŬŰɞɠ (ˊ.ɢ., 

ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ, ɛŮɘɤɛɏɜɖ ɓɟɞɢɧˊŰɤůɖ, ɏɜŰɞɜŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ ɧˊɤɠ ɝɖɟŬůɑŮɠ 

əŬɘ ˊɚɖɛɛɨɟŮɠ). ȷɜ əŬɘ ɖ ŮɚɘɎ ˊŬɟɞɡůɘɎɕŮɘ ɛŮɔɎɚɖ ŬɜɗŮəŰɘəɧŰɖŰŬ ůŰɘɠ əɚɘɛŬŰɞɚɞɔɘəɏɠ 

ɛŮŰŬɓɞɚɏɠ, ɖ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ ɛŮɚŮŰɎŮɘ Űɖɜ ɓŮɚŰɑɤůɖ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ 

ɔŮɤɟɔɘəɩɜ ˊɟŬəŰɘəɩɜ ɛŮ Űɖ ɢɟɐůɖ ŰŮɢɜɞɚɞɔɘɩɜ ˊɞɡ ɗŬ ɛŮɘɩůɞɡɜ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ 
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ŬˊɞŰɨˊɤɛŬ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɗŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ.  

ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮůŰɘɎɕŮɘ ůŰɖɜ ˊɟɞůŬɟɛɞɔɐ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ 

(ɏŭŬűɞɠ əŬɘ ɜŮɟɧ) ůŰɘɠ ŬɜɎɔəŮɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŮűŬɟɛɧɕɞɜŰŬɠ ɞɘəɞɚɞɔɘəɏɠ ˊɟŬəŰɘəɏɠ 

ˊɞɡ ɗŬ ɛŮŰɟɘɎůɞɡɜ Űɘɠ ůɡɜɏˊŮɘŮɠ Űɖɠ əɚɘɛŬŰɘəɐɠ əɟɑůɖɠ. ɆŰŬ ˊɚŬɑůɘŬ Űɞɡ ŮɟŮɡɜɖŰɘəɞɨ 

ɏɟɔɞɡ çSustainable Approaches to Land And water Management in MEditerranean 

Drylands (SALAM-MED)è ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŭɨɞ ŭɑəŰɡŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ůŮ ŮɚŬɘɩɜŮɠ Űɖɠ ŭɡŰɘəɐɠ ɀŮůůɖɜɑŬɠ, ɛŮ ůəɞˊɧ Űɖ 

ůɡɚɚɞɔɐ əŬ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɗŬ Ůɜɘůɢɨůɞɡɜ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ 

ɜŮɟɞɨ əŬɘ Űɞɡ ŮŭɎűɞɡɠ.  

ɇɞ ˊɟɩŰɞ ŭɑəŰɡɞ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ůŮ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ ŮɚŬɘɩɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮ ɐˊɘŬ 

əɚɑůɖ 17% əŬɘ ŬűɞɟɎ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŮŭɎűɞɡɠ. ȼ ɓŬůɘəɐ ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ɛŮɚŮŰɎŰŬɘ 

ŮɑɜŬɘ ɖ ŮŭŬűɘəɐ ŭɘɎɓɟɤůɖ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ Ŭˊɞɟɟɞɐ ɨůŰŮɟŬ Ŭˊɧ 

ɓɟɞɢɧˊŰɤůɖ, ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɛŮŰŬɢŮɘɟɑůŮɘɠ 

ŮŭɎűɞɡɠ (ɕɘɕŬɜɘɞəŰɞɜɑŬ, űɡůɘəɐ ɓɚɎůŰɖůɖ, ůˊɞɟɎ űɡŰɩɜ əɎɚɡɣɖɠ). Ƀ ŮɚŬɘɩɜŬɠ ɏɢŮɘ 

ɢɤɟɘůŰŮɑ ůŮ ŮɜɜɏŬ ˊŮɘɟŬɛŬŰɘəɎ ŰŮɛɎɢɘŬ (ŰɟŮɘɠ ŮˊŬɜŬɚɐɣŮɘɠ ɔɘŬ əɎɗŮ ɛŮŰŬɢŮɑɟɘůɖ) ɧˊɞɡ 

əŬɗɏɜŬ ɏɢŮɘ ˊŬɟɧɛɞɘŬ əɚɑůɖ, ɏəŰŬůɖ 100 Ű.ɛ. əŬɘ  ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɏůůŮɟŬ ŮɚŬɘɧŭŮɜŰɟŬ. 

ɆŰŬ ŰɟɑŬ ŰŮɛɎɢɘŬ (ɏɜŬ Ŭˊɧ əɎɗŮ ɛŮŰŬɢŮɑɟɘůɖ) ɏɢŮɘ ŮɔəŬŰŬůŰŬɗŮɑ ɏɜŬ ůɨůŰɖɛŬ ůɡɚɚɞɔɐɠ 

əŬɘ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ ůŮ ŭŮɝŬɛŮɜɏɠ, ɞˊɞɨ ɛŮŰɎ Ŭˊɧ əɎɗŮ 

ɓɟɞɢɧˊŰɤůɖ ɛŬɠ ŮˊɘŰɟɏˊŮŰŬɘ ɖ ɛɏŰɟɖůɖ Űɞɡ ɢɩɛŬŰɞɠ ˊɞɡ ɏɢŮɘ ŬˊɞɛŬəɟɡɜɗŮɑ 

ˊɟɞəŬɚɩɜŰŬɠ Űɖ ŭɘɎɓɟɤůɖ. ɄŬɟɎɚɚɖɚŬ ůŰŬ ɡˊɧɚɞɘˊŬ ŰŮɛɎɢɘŬ ɛŮɚŮŰɩɜŰŬɘ ɞ ˊɚɖɗɡůɛɧɠ 

Űɤɜ Ŭɟɗɟɞˊɧŭɤɜ ɤɠ ŭŮɑəŰɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ, Ůɜɩ ŮŭŬűɘəɏɠ ŬɜŬɚɨůŮɘɠ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŮˊɞɢɘŬəɎ (Ɏɜɞɘɝɖ əŬɘ űɗɘɜɧˊɤɟɞ). ɄŬɟɧɚɞ ˊɞɡ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘɎŰŬɝɖɠ ɏɢŮɘ ŬɟəŮŰɏɠ ŰŮɢɜɘəɏɠ ŭɡůəɞɚɑŮɠ əŬɘ ůɡɜŮɢɧɛŮɜŬ 

ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɨůɞɡɛŮ, ɞɘ ɛŮŰɟɐůŮɘɠ Űɞɡ ɃəŰɤɓɟɑɞɡ 2023 əŬɘ Űɞɡ 

ūŮɓɟɞɡŬɟɑɞɡ 2024, ŭŮɑɢɜɞɡɜ ɛɘŬ ŭɘŬűɞɟɎ 30% ůŰɖɜ ŬˊɩɚŮɘŬ ɢɩɛŬŰɞɠ ɛŮŰŬɝɨ Űɖɠ 

ɕɘɕŬɜɘɞəŰɞɜɑŬɠ əŬɘ Űɤɜ űɡŰɩɜ əɎɚɡɣɖɠ.  

ɇɞ ŭŮɨŰŮɟɞ ŭɑəŰɡɞ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɧ ŮɚŬɘɩɜŬ ɛŮ ɛɖŭŮɜɘəɐ əɚɑůɖ əŬɘ ŬűɞɟɎ 

Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɜŮɟɞɨ əŬŰɎ Űɖɜ ɎɟŭŮɡůɖ Űɖɠ ŮɚɘɎɠ. ɀŮ ˊŬɟɧɛɞɘŬ ɛŮɗɞŭɞɚɞɔɑŬ Űɞ 

ŬɔɟɞŰŮɛɎɢɘɞ ɏɢŮɘ ɢɤɟɘůŰŮɑ ůŮ ŰɟɑŬ ɛɏɟɖ ŮűŬɟɛɧɕɞɜŰŬɠ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɛŮŰŬɢŮɘɟɑůŮɘɠ 

(ɛɖ ɎɟŭŮɡůɖ, ŮɛˊŮɘɟɘəɐ ɎɟŭŮɡůɖ ɧˊɤɠ Űɖɜ ŮűŬɟɛɧɕŮɘ ɞ ŬɔɟɧŰɖɠ əŬɘ ɎɟŭŮɡůɖ ůŰŬ 

əɟɑůɘɛŬ űŬɘɜɞɚɞɔɘəɎ ůŰɎŭɘŬ ɓŬůɘɕɧɛŮɜɖ ůŰɖɜ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ). ȾɎɗŮ ˊŮɘɟŬɛŬŰɘəɧ 

ŰŮɛɎɢɘɞ ɏɢŮɘ ɏəŰŬůɖ ˊŮɟɑˊɞɡ 3 ůŰɟɏɛɛŬŰŬ əŬɘ ˊŮɟɘɏɢŮɘ 33 ŭɏɜŰɟŬ əɞɟɤɜɏɘəɖɠ ˊɞɘəɘɚɑŬɠ 

əŬɘ ɖɚɘəɑŬɠ ˊŮɟɑˊɞɡ 50 ŮŰɩɜ, ɛŮ ɛɘəɟɧŰŮɟɖ ˊɡəɜɧŰɖŰŬ űɨŰŮɡůɖɠ Ŭˊɧ Űɖ ˊɚŮɘɞɣɖűɑŬ Űɖɠ 

ˊŮɟɘɞɢɐɠ. Ƀɘ ɓŬůɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɛŮɚŮŰɩɜŰŬɘ ŮɑɜŬɘ ɖ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ ɛŮ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ Űɟɘɩɜ ŬɘůɗɖŰɐɟɤɜ ůŮ əɎɗŮ ɛŮŰŬɢŮɑɟɘůɖ, ɖ ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ ɛŮ Űɖɜ 

ŮɔəŬŰɎůŰŬůɖ Ůɜɧɠ Ŭɔɟɞ-ɛŮŰŮɤɟɞɚɞɔɘəɞɨ ůŰŬɗɛɞɨ əŬɘ ŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ŮɚŬɘɧɚŬŭɞɡ. ȼ ŬɜɎˊŰɡɝɖ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ŭɘɎŰŬɝɖɠ ɝŮəɑɜɖůŮ Űɞ əŬɚɞəŬɑɟɘ Űɞɡ 2023 

ɢɤɟɑɠ ɜŬ ɏɢɞɡɛŮ əŬŰŬűɏɟŮɘ ɜŬ ŭɘŬɢɤɟɑůɞɡɛŮ Űɘɠ ˊɟŬəŰɘəɏɠ ɎɟŭŮɡůɖɠ, ɞˊɧŰŮ ŰŬ ˊɟɩŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Ŭűɞɟɞɨɜ Űɖ ůɨɔəɟɘůɖ Űɞɡ ŬɟŭŮɡɧɛŮɜɞɡ ŮɚŬɘɩɜŬ ɛŮ Űɖɜ ŮɛˊŮɘɟɘəɐ ɢɟɐůɖ 
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Űɞɡ ɜŮɟɞɨ ˊɞɡ ˊɟɧŰŮɘɜŮ ɞ ŬɔɟɧŰɖɠ ɛŮ ɏɜŬ ɝŮɟɘəɧ ŮɚŬɘɩɜŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŮ ŬˊɧůŰŬůɖ 

ɚɑɔɤɜ ŭŮəɎŭɤɜ ɛɏŰɟɤɜ Ŭˊɧ Űɞɜ ˊɟɩŰɞ. ȼ ˊɟɩŰɖ ŬɜɎɚɡůɖ Űɤɜ ˊɞɘɞŰɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ŮɚŬɘɧɚŬŭɞɡ ɏŭŮɘɝŮ ɛɘəɟɏɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ əɡɟɑɤɠ ůŰɖɜ ɞɝɨŰɖŰŬ 

əŬɘ ůŰɘɠ ˊɞɚɡűŬɘɜɧɚŮɠ, ɢɤɟɑɠ ɜŬ ɡˊɎɟɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ŭɘŬűɞɟɏɠ ůŰɖɜ 

ŮɚŬɘɞˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɞɡ əŬɟˊɞɨ Űɤɜ ŭɨɞ ɛŮŰŬɢŮɘɟɑůŮɤɜ.  

ȾŬɘ ŰŬ ŭɨɞ ˊŮɘɟɎɛŬŰŬ ɗŬ ˊŬɟŬɛŮɑɜɞɡɜ ŮɜŮɟɔɎ ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ ɛŮ ůəɞˊɧ ɜŬ 

ůɡɚɚɏɝɞɡɛŮ ˊŮɟɘůůɧŰŮɟŬ ŭŮŭɞɛɏɜŬ, ɜŬ ŮɝɎɔɞɡɛŮ ˊɘɞ ŬůűŬɚɐ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ɜŬ 

ŮɜɘůɢɨůɞɡɛŮ Űɘɠ ˊɟɞůˊɎɗŮɘŮɠ Űɤɜ ŬɔɟɞŰɩɜ ˊŬɟɏɢɞɜŰŬɠ ɢɟɐůɘɛŮɠ ůɡɛɓɞɡɚɏɠ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ 

ŬɔɟɧŰŮɠ əŬɘ ŮɜŭɘŬűŮɟɧɛŮɜŬ ɛɏɚɖ ůŮ ŬɜɞɘɢŰɏɠ ůɡɜŬɜŰɐůŮɘɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŰŬ 

ˊɚŬɑůɘŬ Űɞɡ ɕɤɜŰŬɜɞɨ ŮɟɔŬůŰɖɟɑɞɡ (Living Lab) ˊɞɡ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ůŰɖɜ ˊŮɟɘɞɢɐ.  
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ȷȻɋɇɃɈɉɃɆ ȿȽɄȷɁɆȼ ɆɇɃ ɆȾȿȼɅɃ ɆȽɇȷɅȽ ɀȺ ɇȼ ɉɅȼɆȼ 

NEAR REAL TIME ȹȺȹɃɀȺɁɋɁ ȾȷȽ ɆɈɆɇȼɀȷɇɋɁ 

ũȺɋɅũȽȷɆ ȷȾɅȽȸȺȽȷɆ 
 

ɁɞɨɚŬɠ ɉɟɐůŰɞɠ1*, ɇůɘŰɞɨɟŬɠ ȷɚɏɝŬɜŭɟɞɠ2, ȿɘɎəɞɠ ȸŬůɑɚŮɘɞɠ3, ȺɡŬɔɔɏɚɞɡ 

ȺɚŮɡɗɏɟɘɞɠ4, ɇɕɘɞɡɓŬɚɏəŬɠ ɀɘɚŰɘɎŭɖɠ5
, ɀɖɚɘɩŰɖɠ ɉŬɟɎɚŬɛˊɞɠ

6 

 
1ũŮɤˊɧɜɞɠ - Ⱦɨɟɘɞɠ ȺɟŮɡɜɖŰɐɠ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï çȹȼɀȼɇɅȷè, 

ȽɜůŰɘŰɞɨŰɞ ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ, ȿɎɟɘůŬ 
2ũŮɤɔɟɎűɞɠ - MSc, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï çȹȼɀȼɇɅȷè, ȽɜůŰɘŰɞɨŰɞ 

ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ, ȿɎɟɘůŬ 
3ũŮɤˊɧɜɞɠ - Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ 

ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 
4ũŮɤˊɧɜɞɠ - ȺɜŰŮŰŬɚɛɏɜɞɠ ȺɟŮɡɜɖŰɐɠ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï 

çȹȼɀȼɇɅȷè, ȽɜůŰɘŰɞɨŰɞ ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ, ȿɎɟɘůŬ 
5ɉɖɛɘəɧɠ - ɀɖɢŬɜɘəɧɠ ȺɜŰŮŰŬɚɛɏɜɞɠ ȺɟŮɡɜɖŰɐɠ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï 

çȹȼɀȼɇɅȷè, ȽɜůŰɘŰɞɨŰɞ ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ, ȿɎɟɘůŬ 
6ũŮɤˊɧɜɞɠ, ɀˊɞɕŬɜŰɕɑŭɖɠ - ɀɖŰůɘɞɚɑŭɖɠ ȷ.Ⱥ. (Agrotech S.A.), Ɇɑɜŭɞɠ, ŪŮůůŬɚɞɜɑəɖ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Ɂ-ɞɨɢɞɠ ɚɑˊŬɜůɖ, ůəɚɖɟɧ ůɘŰɎɟɘ, ɚɑˊŬɜůɖ ŬəɟɘɓŮɑŬɠ, near real time 

ŭŮŭɞɛɏɜŬ 

 

ȼ ȺɚɚɎŭŬ ŮɛűŬɜɑɕŮɘ ŰɎůɖ Ŭɨɝɖůɖɠ Űɤɜ ŮəŰɎůŮɤɜ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ ˊŬɟŬɔɤɔɐɠ 

ůəɚɖɟɞɨ ůɑŰɞɡ. ȼ ŬɕɤŰɞɨɢɞɠ (Ɂ) ɚɑˊŬɜůɖ ˊŬɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ Ŭɨɝɖůɖ Űɤɜ 

ŬˊɞŭɧůŮɤɜ əŬɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ (ˊɟɤŰŮȶɜɖ). ȼ ɛɖ ɞɟɗɞɚɞɔɘəɐ ɢɞɟɐɔɖůɖ Ɂ-ɞɨɢɤɜ 

ɚɘˊŬůɛɎŰɤɜ, ŮɑɜŬɘ ɖ ŬɘŰɑŬ ůɖɛŬɜŰɘəɩɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ əŬɘ ɡɔŮɘɞɜɞɛɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ 

ɛɏůɤ Űɤɜ Ůəˊɞɛˊɩɜ ŬŮɟɑɤɜ (NH3, N2O, NO), Űɖɠ ɏəˊɚɡůɖɠ (NO
3-), Űɖɠ Ŭˊɞɟɟɞɐɠ əŬɘ 

Űɖɠ ŭɘɎɓɟɤůɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ˊŮɟɑůůŮɘŬ Ɂ ɏɢŮɘ ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ŮŭŬűɘəɐ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ, 

ˊɟɞəŬɚŮɑ ɞɝɑɜɘůɖ Űɞɡ ŮŭɎűɞɡɠ, ŮˊɖɟŮɎɕŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ ŬɏɟŬ, Űɤɜ ɡŭɎŰɤɜ ɛŮ 

ŮˊɘɓɚŬɓŮɑɠ ůɡɜɏˊŮɘŮɠ ɔɘŬ Űɞ əɚɑɛŬ əŬɘ Űɖɜ ɡɔŮɑŬ. ɄŬɟɎ Űɘɠ ůɞɓŬɟɏɠ ˊɟɞůˊɎɗŮɘŮɠ Ŭˊɧ 

Ůˊɑůɖɛɞɡɠ űɞɟŮɑɠ ɔɘŬ Űɖ ɛŮɑɤůɖ əŬɘ Űɤɜ Ůɝɞɟɗɞɚɞɔɘůɛɧ Űɤɜ ˊɞůɞŰɐŰɤɜ Ɂ ůŰɘɠ ɚɘˊɎɜůŮɘɠ 

(ɁɘŰɟɞɟɨˊŬɜůɖ, ȾɩŭɘəŮɠ Ƀɟɗɐɠ ũŮɤɟɔɘəɐɠ ɄɟŬəŰɘəɐɠ) ɖ ɢɤɟɘəɐ əŬɘ ɢɟɞɜɘəɐ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ ŮŭŬűɩɜ Űɖɠ ŪŮůůŬɚɑŬɠ ůŰɖɜ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ Ɂ əŬɘ ɞ 

ůɡɔɢɟɞɜɘůɛɧɠ ɛŮŰŬɝɨ Ůɘůɟɞɩɜ Ɂ Ŭˊɧ Űɖ ɚɑˊŬɜůɖ əŬɘ ŬɜŬɔəɩɜ Ɂ Ŭˊɧ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ, 

əŬɗɘůŰɎ Űɖɜ ůɡɜɐɗɖ ˊɟŬəŰɘəɐ Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ ɚɑˊŬɜůɖɠ ŬɜŰɘˊŬɟŬɔɤɔɘəɐ. ɇŬɡŰɧɢɟɞɜŬ, 

ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ/ŬˊɞŭɞŰɘəɧŰɖŰŬɠ Űɖɠ Ɂ-ɞɨɢɞɡ ɚɑˊŬɜůɖɠ (NUE) ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ 

ŮɑɜŬɘ ůɢŮŰɘəɎ ɢŬɛɖɚɐ (30%-60%). ɄɟɞəɨˊŰŮɘ ɧŰɘ ɖ ŮűŬɟɛɞɔɐ ŰŮɢɜɞɚɞɔɘɩɜ ɔŮɤɟɔɑŬɠ 

ŬəɟɘɓŮɑŬɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ Ɂ-ɞɨɢɞɡ ɚɑˊŬɜůɖɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ ůɘŰŬɟɘɞɨ ůŮ ŮˊɑˊŮŭɞ 

Ŭɔɟɞɨ əŬɘ ɖ ɢɞɟɐɔɖůɖ Űɖɠ ɓɏɚŰɘůŰɖɠ ŭɧůɖɠ Ɂ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɞŭɖɔɐůŮɘ ůŮ Ŭɨɝɖůɖ Űɖɠ 

NUE əŬɘ ɜŬ ɛŮɘɩůŮɘ ůɖɛŬɜŰɘəɎ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ůŰɖ ɔŮɤɟɔɘəɐ 

ˊŬɟŬɔɤɔɐ. Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɖ ŮűŬɟɛɞɔɐ ŮɨɢɟɖůŰɤɜ ŰŮɢɜɞɚɞɔɘɩɜ 

ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ůŰɖɜ Ŭəɟɘɓɐ əŬɘ ɏɔəŬɘɟɖ ŮűŬɟɛɞɔɐ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ ŮˊɘűŬɜŮɘŬəɐɠ 

Ɂ-ɞɨɢɞɡ ɚɑˊŬɜůɖɠ ůŰɞ ůəɚɖɟɧ ůɘŰɎɟɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ˊɟŬɔɛŬŰɘəɏɠ ŬɜɎɔəŮɠ Űɤɜ űɡŰɩɜ. 

ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ŮˊɘɚɏɢɗɖəŬɜ 2 ˊɘɚɞŰɘəɞɑ Ŭɔɟɞɑ ůəɚɖɟɞɨ ůɘŰŬɟɘɞɨ ůŮ ŭɡɞ 
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ŭɘŬűɞɟŮŰɘəɏɠ Ŭɔɟɞ-əɚɘɛŬŰɘəɏɠ ɕɩɜŮɠ Űɖɠ ŪŮůůŬɚɑŬɠ. Ƀ ˊɟɩŰɞɠ Ŭɔɟɧɠ (ȷɔɟɧɠ ȷ) ɏɢŮɘ 

ɏəŰŬůɖ 41,3 ůŰɟ, ɓɟɑůəŮŰŬɘ ůŰɞ ȷɔɟɞəɐˊɘɞ Űɞɡ ȹ. ȾɘɚŮɚɏɟ, ɛŮ ɛɏůɞ ɡɣɧɛŮŰɟɞ 140ɛ Ŭˊɧ 

Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ əŬɘ ɖ əɚɑůɖ Űɞɡ ŮŭɎűɞɡɠ Űɞɡ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0-5%, Ůɜɩ ɞ 

ŭŮɨŰŮɟɞɠ Ŭɔɟɧɠ (ȷɔɟɧɠ ȸ) ɏɢŮɘ ɏəŰŬůɖ 28,5 ůŰɟ, ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ 

ɄɞɚɡŭɎɛŮɘɞɡ, Űɞɡ ȹ. ūŬɟůɎɚɤɜ, ůŮ ɛɏůɞ ɡɣɧɛŮŰɟɞ 277ɛ. əŬɘ ɖ əɚɑůɖ Űɞɡ əɡɛŬɑɜŮŰŬɘ 

Ŭˊɧ 8-10%. ɇŬ ŮŭɎűɖ Űɤɜ Ŭɔɟɩɜ ŮɑɜŬɘ ɛŮŰɟɑɤɠ ɚŮˊŰɧəɞəəŬ Ŭɟɔɘɚɞˊɖɚɩŭɖ (ȷɔɟɧɠ 1) ɐ 

ɚŮˊŰɧəɞəəŬ, Ŭɟɔɘɚɩŭɖ (ȷɔɟɧɠ 2) ɛŮ ŮɚŬűɟɩɠ ŬɚəŬɚɘəɐ (pH = 8,0) ɐ ɛɏůɖ ŬɚəŬɚɘəɐ 

ŬɜŰɑŭɟŬůɖ (pH = 8,2) ŬɜŰɑůŰɞɘɢŬ, ɛŮ ɢŬɛɖɚɎ ˊɞůɞůŰɎ ( 1,5 %) ůŮ ɞɟɔŬɜɘəɐ ɞɡůɑŬ əŬɘ 

ůŮ ɞɚɘəɧ Ɂ (0,1-0,2 %). Ƀ əɎɗŮ Ŭɔɟɧɠ ɢɤɟɑůŰɖəŮ ůŮ 6 ɕɩɜŮɠ ɑůɖɠ ɏəŰŬůɖɠ əŬɘ ɛŮ 

ŰɡɢŬɘɞˊɞɑɖůɖ ůŰɘɠ ɛɘůɏɠ ɕɩɜŮɠ ŮűŬɟɛɧůŰɖəŮ, ůŰɞ ůŰɎŭɘɞ Űɞɡ ŬŭŮɚűɩɛŬŰɞɠ (BBCH 24-

25), ɞɛɞɘɧɛɞɟűɖ (ůɡɜɐɗɖɠ ˊɟŬəŰɘəɐ Űɞɡ ˊŬɟŬɔɤɔɞɨ) ŮˊɘűŬɜŮɘŬəɐ Ɂ-ɞɨɢɞɠ ɚɑˊŬɜůɖ 

(34,3 kg/ůŰɟ ɁɘŰɟɘəɐɠ ȷɛɛɤɜɑŬɠ- NH4NO3 - 34,5-0-0) əŬɘ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ 

ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖ (ůɖɛŮɘŬəɐ) ɚɑˊŬɜůɖ ɛŮ Űɖ ɢɟɐůɖ Ůɘŭɘəɞɨ ɚɘˊŬůɛŬŰɞŭɘŬɜɞɛɏŬ ˊɞɡ 

ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ ŮɚəɡůŰɐɟŬ ɛŮ ŭɑŬɡɚɞ ISOBUS, ɛŮ ŮɚŮɔɢɧɛŮɜɞ ŭɞůɞɛŮŰɟɖŰɐ (Rauch 

Axis M/H 30.2). Ƀɘ ɡˊɧɚɞɘˊŮɠ ŭɘŬɢŮɘɟɘůŰɘəɏɠ ˊɟŬəŰɘəɏɠ ɧˊɤɠ əŬŰŮɟɔŬůɑŬ ŮŭɎűɞɡɠ, 

ɕɘɕŬɜɘɞəŰɞɜɑŬ əɚˊ ɐŰŬɜ ůŰŬɗŮɟɏɠ ůŰɞɡɠ ŭɨɞ Ŭɔɟɞɨɠ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ 

ˊɞɚɡűŬůɛŬŰɘəɩɜ Ůɘəɧɜɤɜ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ ˊɞɡ ɚɐűɗɖůŬɜ ɚɑɔŬ ŮɘəɞůɘŰŮŰɟɎɤɟŬ ˊɟɘɜ 

Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɚɑˊŬɜůɖɠ (near real time data) ɛŮ Űɞ ɆɛɖȺȷ DJI Phantom 4 

Multispectral RTK. ɆŰɖɜ ůɡɜɏɢŮɘŬ ˊŬɟɐɢɗɖůŬɜ ɞɘ ŭŮɑəŰŮɠ ŮɡɟɤůŰɑŬɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ 

NDVI (Normalized difference vegetation index) əŬɘ GNDVI (Green Normalized 

difference vegetation index), ɞɘ ɞˊɞɑɞɘ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Ůɘŭɘəɧ Ŭɚɔɧɟɘɗɛɞ ɔɘŬ Űɞɜ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ŭɧůɖɠ Ɂ-ɞɨɢɞɡ ɚɑˊŬɜůɖɠ (Űɘɛɐ ůŰɧɢɞɡ). 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ˊɟɩŰɞɡ ɏŰɞɡɠ ɏŭŮɘɝŬɜ ɧŰɘ ůŰɘɠ ɕɩɜŮɠ Űɖɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ 

ɚɑˊŬɜůɖɠ ŮűŬɟɛɧůŰɖəŮ əŬŰɎ ɛɏůɞ ɧɟɞ 50 % (17,0 kg/ůŰɟ NH4NO3) ůŰɞɜ ȷɔɟɧ ȷ əŬɘ 

20% (28,0 kg/ůŰɟ NH4NO3) ůŰɞɜ ȷɔɟɧ ȸ ɚɘɔɧŰŮɟɞ ɚɑˊŬůɛŬ ůŮ ůɢɏůɖ ɛŮ Űɖ ɛɏɔɘůŰɖ ŭɧůɖ 

(34,3 kg/ůŰɟ NH4NO3) ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɘɠ ɕɩɜŮɠ Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ ɚɑˊŬɜůɖɠ. Ƀɘ 

ŬˊɞŭɧůŮɘɠ Űɞɡ ůɘŰŬɟɘɞɨ ůŮ ůˊɧɟɞ əɡɛɎɜɗɖəŬɜ əŬŰɎ ɛɏůɞ ɧɟɞ Ŭˊɧ 550 kg/ůŰɟ (ȷɔɟɧɠ 

ȷ) ɏɤɠ 542 kg/ůŰɟ (ȷɔɟɧɠ ȸ) ůŰɘɠ ɕɩɜŮɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ ɚɑˊŬɜůɖɠ, Ůɜɩ ůŰɘɠ ɕɩɜŮɠ 

Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ ɚɑˊŬɜůɖɠ Ŭˊɧ 635 kg/ůŰɟ (ȷɔɟɧɠ ȷ) ɏɤɠ 656 kg/ůŰɟ (ȷɔɟɧɠ ȸ). H 

ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ˊɟɤŰŮȶɜɖ ůŰɞ ůˊɧɟɞ əɡɛɎɜɗɖəŮ Ŭˊɧ 11,9 % (ȷɔɟɧɠ ȷ) ɏɤɠ 12,4 % 

(ȷɔɟɧɠ ȸ) ůŰɘɠ ɕɩɜŮɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ ɚɑˊŬɜůɖɠ, Ůɜɩ ůŰɘɠ ɕɩɜŮɠ Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ 

ɚɑˊŬɜůɖɠ Ŭˊɧ 13,8 % (ȷɔɟɧɠ ȷ) ɏɤɠ 11,6 % (ȷɔɟɧɠ ȸ). ɇɏɚɞɠ ɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ 

ɡˊɞɚŮɘɛɛŬŰɘəɧ NO3--Ɂ ůŰɞ ɏŭŬűɞɠ ůŰɘɠ ɕɩɜŮɠ Űɖɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ ɚɑˊŬɜůɖɠ ɐŰŬɜ 

ɛɘəɟɧŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ ŮəŮɑɜɖ ůŰɘɠ ɕɩɜŮɠ Űɖɠ ɞɛɞɘɧɛɞɟűɖɠ ɚɑˊŬɜůɖɠ. ɇŬ ˊɟɩŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɡˊɞŭŮɘəɜɨɞɡɜ ɧŰɘ əŬŰŬɔɟɎűŮŰŬɘ ůɡɜɞɚɘəɐ ɛŮɑɤůɖ Űɖɜ ˊɞůɧŰɖŰŬɠ Űɞɡ Ɂ-

ɞɨɢɞɡ ɚɘˊɎůɛŬŰɞɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ ůŰɘɠ ɕɩɜŮɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖɠ ɚɑˊŬɜůɖɠ ůŮ ůɢɏůɖ 

ɛŮ Űɘɠ ɕɩɜŮɠ Űɘɠ ɞɛɞɘɧɛɞɟűɖɠ ɚɑˊŬɜůɖɠ (ůɡɛɓŬŰɘəɐ ɛɏɗɞŭɞɠ ɚɑˊŬɜůɖɠ), ɢɤɟɑɠ ůɖɛŬɜŰɘəɐ 

ɛŮɑɤůɖ Űɤɜ ŬˊɞŭɧůŮɤɜ əŬɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ ůŰɞ ůˊɧɟɞ ɛŮ ůɡɜŮˊŬəɧɚɞɡɗɖ ɓŮɚŰɑɤůɖ Űɞɡ 

ůɡɜŰŮɚŮůŰɐ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ Ɂ. ɇŬɡŰɧɢɟɞɜŬ ɛŮ Űɖɜ ɛŮɑɤůɖ Űɖɠ ůɡɜɞɚɘəɐɠ ˊɞůɧŰɖŰŬɠ 

ɚɘˊŬůɛɎŰɤɜ Ɂ, ŬɜŬɛɏɜŮŰŬɘ ɛɘəɟɧŰŮɟɖ əŬŰŬɜɎɚɤůɖ ŮɜɏɟɔŮɘŬɠ, ɚɘɔɧŰŮɟŮɠ Ůəˊɞɛˊɏɠ 

ŬŮɟɑɤɜ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ (GHG) əŬɘ ɛɘəɟɧŰŮɟɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ŬˊɞŰɨˊɤɛŬ ŬɜɎ ůŰɟɏɛɛŬ 

ůŮ ůɨɔəɟɘůɖ ɛŮ Űɖɜ ɞɛɞɘɧɛɞɟűɖ ŮűŬɟɛɞɔɐ Ɂ-ɞɨɢɞɡ ɚɑˊŬɜůɖɠ. 
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ȷɂȽɃɄɃȽȼɆȼ ɄɃȿɈūȷɆɀȷɇȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ȷɄɃ ɆɀȼȺȷ 

ũȽȷ ɇȼ ȹȽȺɅȺɈɁȼɆȼ ɇȼɆ ȺɄȽȹɅȷɆȼɆ ɇɋɁ ȺȹȷūȽȾɋɁ 

ȽȹȽɃɇȼɇɋɁ Ɇɇȷ ɄɃȽɃɇȽȾȷ ɉȷɅȷȾɇȼɅȽɆɇȽȾȷ ȾȷȽ ɇȼ 

ȸȿȷɆɇȽȾȼ ȺɈɅɋɆɇȽȷ ɆȺ ȷɀɄȺȿɋɁȺɆ 
 
ȾɞɡɜɎɜɖ ȾŬɚɚɘɧˊɖ*1, ɄŬˊŬŭɧˊɞɡɚɞɠ ũɘɩɟɔɞɠ1, ȾŬŰůɏɜɘɞɠ ɁɘəɧɚŬɞɠ2, ȾɟɘŮɕɐ ȳɚɔŬ1, 

ȻŬűŮɘɟɑɞɡ ȽɤɎɜɜɖɠ1, ȺɡɗɡɛɘɎŭɞɡ ȷůˊŬůɑŬ2,  Ɇˊɡɟɑŭɤɜ ūɞɡɜŰɎɠ1 

 
1ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɞɚɞɔɑŬɠ, ȽŮɟɎ Ƀŭɧɠ 75, 11855 ȷɗɐɜŬ 
2Ⱥɚɚɖɜɘəɧɠ_ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï ȹɐɛɖŰɟŬ,  ȽɜůŰɘŰɞɨŰɞ ȺŭŬűɞɦŭŬŰɘəɩɜ Ʉɧɟɤɜ, 

ɇɛɐɛŬ ȺŭŬűɞɚɞɔɑŬɠ ȷɗɖɜɩɜ, Ɇɞűɞəɚɐ ȸŮɜɘɕɏɚɞɡ 1, 14123, ȿɡəɧɓɟɡůɖ ȷŰŰɘəɐɠ 

 

*e-mail: kalliopi.kounani@aua.gr  

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄɞɚɡűŬůɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ, ŮŭŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ, ŬɛˊŮɚɩɜŬɠ, ɆɛɖȺŬ 

 

ȺɘůŬɔɤɔɐ: 

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɏɟɞɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ 

ɛŮɚɏŰŮɠ ˊɞɡ ŭɘŮɝɐɢɗɖůŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ŮɟŮɡɜɖŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ DiVine, Űɞ ɞˊɞɑɞ 

ůŰɧɢɞ ɏɢŮɘ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ əŬɘ ɜŬ ŮɟɛɖɜŮɨůŮɘ Űɖ ůɡůɢɏŰɘůɖ Űɖɠ əŬŰŬɜɞɛɐɠ əŬɘ Űɖɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɞɡ ŮŭŬűɘəɞɨ ɛɘəɟɞɓɘɩɛŬŰɞɠ ɛŮ ŰŬ űŬɘɜɞŰɡˊɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛɘŬɠ 

əŬɚɚɘɏɟɔŮɘŬɠ ɛŮ ɡɣɖɚɧ ŮˊɑˊŮŭɞ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ, ɧˊɤɠ ɞɘ ŬɛˊŮɚɩɜŮɠ, ɛɏůɤ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ˊɟŬəŰɘəɩɜ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɞɡ 

ɛɘəɟɞɓɘɩɛŬŰɞɠ əŬɘ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɚɏɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Ŭűɞɟɞɨɜ Űɖɜ əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞ 

2022 əŬɘ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ Ŭˊɧ ŰɟŮɘɠ ˊŮɘɟŬɛŬŰɘəɏɠ ˊŮɟɘɞɢɏɠ ŮɜŰɧɠ Űɞɡ ˊŮɘɟŬɛŬŰɘəɞɨ 

ŬɛˊŮɚɩɜŬ Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ ůŰŬ ɆˊɎŰŬ (37Á59'03"N 

23Á54'22"E). ɄŮɟɘɚŬɛɓɎɜɞɡɜ ŮŭŬűɞɚɞɔɘəɏɠ ŬɜŬɚɨůŮɘɠ ɔɘŬ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 

űɡůɘəɞɢɖɛɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ, ŬɜŬɚɨůŮɘɠ űɡŰɘəɩɜ ɘůŰɩɜ, ˊɞůɞŰɘəɎ 

əŬɘ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɗɩɠ əŬɘ ɢɎɟŰŮɠ əŬɜɞɜɘəɞˊɞɘɖɛɏɜɞɡ 

ŭŮɑəŰɖ ŭɘŬűɞɟɎɠ ɓɚɎůŰɖůɖɠ (NDVI) ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ ɆɛɖȺŬ (DJI 

Phantom 4) ŮɝɞˊɚɘůɛŮɜɞ ɛŮ ˊɞɚɡűŬůɛŬŰɘəɐ əŬɛŮɟŬ (Parrot SEQUOIA+).  

ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ: 

ȼ Ůˊɘɚɞɔɐ Űɤɜ Űɟɘɩɜ ɡˊɞˊŮɟɘɞɢɩɜ Űɞɡ ˊŮɘɟŬɛŬŰɘəɞɨ Ŭɔɟɞɨ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ, Ŭˊɧ Ůŭɩ 

əŬɘ ůŰɞ Ůɝɐɠ ȷɔɟɞŰŮɛɎɢɘɞ ȷ, ȸ əŬɘ ũ, ɏɔɘɜŮ ɛŮ ɓɎůɖ Űɖɜ ŭɘŬəɨɛŬɜůɖ Űɤɜ ŮŭŬűɘəɩɜ 

ɘŭɘɞŰɐŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ, Ůɜɩ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɞɘ Ŭɔɟɞɜɞɛɘəɏɠ ˊɟŬəŰɘəɏɠ ˊɞɡ 

ŬəɞɚɞɡɗɐɗɖəŬɜ ɐŰŬɜ ɑŭɘŮɠ. ɆŮ ŰŬəŰɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɜ ŮŭŬűɘəɏɠ 

ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ ɔɘŬ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮŭŬűɩɜ əŬɘ Űɖɠ 
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ŭɘŬɗŮůɘɛɧŰɖŰŬɠ Űɤɜ ɗɟŮˊŰɘəɩɜ ůŰɞɘɢŮɑɤɜ, ɛŮ ŰŬɡŰɧɢɟɞɜŮɠ ŬˊɞŰɡˊɩůŮɘɠ Űɞɡ ŭŮɑəŰɖ 

ŭɘŬűɞɟɎɠ ɓɚɎůŰɖůɖɠ (NDVI) ɞɘ ɞˊɞɑŮɠ ɏɔɘɜŬɜ ɛŮ ɏɜŬ ɆɛɖȺŬ Ůɝɞˊɚɘůɛɏɜɞ ɛŮ 

ˊɞɚɡűŬůɛŬŰɘəɐ əɎɛŮɟŬ. Ƀ ŭŮɑəŰɖɠ ŬɡŰɧɠ ɢɟɖůɑɛŮɡůŮ ɤɠ ˊɞůɞŰɘəɞˊɞɘɖɛɏɜɞ ɛɏŰɟɞ Űɖɠ 

ɡɔŮɑŬɠ əŬɘ Űɖɠ űɤŰɞůɡɜɗŮŰɘəɐɠ Ŭˊɧŭɞůɖɠ Űɤɜ ŬɛˊŮɚɘɩɜ. ɄŬɟɎɚɚɖɚŬ, ɖ ůŰɞɢŮɡɛɏɜɖ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬ ŮŭɎűɞɡɠ ŭɘŮɡəɧɚɡɜŮ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ ɓŬůɘəɩɜ 

űɡůɘəɞɢɖɛɘəɩɜ ɘŭɘɞŰɐŰɤɜ (ȯɕɤŰɞ, ȾɎɚɘɞ, ūɤůűɧɟɞ, ɄɞůɞůŰɧ ɃɟɔŬɜɘəɐɠ ɃɡůɑŬɠ ə.Ɏ.). 

ɆŰɞ Űɏɚɞɠ Űɖɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ, Ůˊɘˊɚɏɞɜ Űɤɜ əŬŰŬɔɟŬűɩɜ/ŬɜŬɚɨůŮɤɜ ˊɞɡ 

ɚŬɛɓɎɜŬɜ ɢɩɟŬ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɜɎɚɡůɖ Űɤɜ 

ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ůŰŬűɡɚɘɩɜ (ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ Űɞ pH, ŰŬ ůɡɜɞɚɘəɎ 

ŭɘŬɚɡŰɎ ůŰŮɟŮɎ, Űɘɠ ɢɟɤɛŬŰɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ L, a, b, Chroma, Hue angle əŬɘ Űɘɠ 

ɓɘɞŭɟŬůŰɘəɏɠ ŮɜɩůŮɘɠ ɧˊɤɠ ŰŬ ůɡɜɞɚɘəɎ űŬɘɜɞɚɘəɎ ůɡůŰŬŰɘəɎ əŬɘ Űɖɜ ŬɜŰɘɞɝŮɘŭɤŰɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ) əŬɘ ˊɟɞůŭɘɞɟɘůɛɧɠ ɛɏůɞɡ ɓɎɟɞɡɠ ŰůŬɛˊɘɞɨ.   

ȷˊɞŰŮɚɏůɛŬŰŬ: 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɞɘ Űɘɛɏɠ Űɞɡ NDVI əɡɛŬɑɜɞɜŰŬɜ ůɖɛŬɜŰɘəɎ, ɧɢɘ ɛɧɜɞ 

ɛŮŰŬɝɨ Űɤɜ ŬɔɟɞŰŮɛŬɢɑɤɜ ŬɚɚɎ əŬɘ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ɢɟɞɜɘəɩɜ ůɖɛŮɑɤɜ, 

ŬˊɞəŬɚɨˊŰɞɜŰŬɠ Űɖ ɛɖ ůŰŬŰɘəɐ űɨůɖ Űɖɠ ɓɚŬůŰɘəɐɠ ŮɡɟɤůŰɑŬɠ. ȰɜŬ ŬɝɘɞůɖɛŮɑɤŰɞ 

ŬˊɞŰɏɚŮůɛŬ ˊɟɞɏəɡɣŮ Ŭˊɧ Űɞ ŬɔɟɞŰŮɛɎɢɘɞ ȷ, ɧˊɞɡ Űɞ ɛɏůɞ ɓɎɟɞɠ ŰůŬɛˊɘɞɨ Űɤɜ 

ůŰŬűɡɚɘɩɜ ɐŰŬɜ Űɞ ɡɣɖɚɧŰŮɟɞ (598 ɔɟ.) ɛŮŰŬɝɨ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ˊŮɟɘɞɢɩɜ. ȷɡŰɧ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŬˊɞŭɞɗŮɑ ůŰɖɜ ɡɣɖɚɧŰŮɟɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ, əŬɗɩɠ ɞɘ 

ŮŭŬűɘəɏɠ ŬɜŬɚɨůŮɘɠ Űɞɡ ȷɔɟɞŰŮɛŬɢɑɞɡ ȷ ŬɜɏŭŮɘɝŬɜ ůŰŬɗŮɟɎ ŬɡɝɖɛɏɜŬ ŮˊɑˊŮŭŬ ŬɕɩŰɞɡ, 

űɤůűɧɟɞɡ əŬɘ əŬɚɑɞɡ. ȷɜŰɑɗŮŰŬ, Űɞ ŬɔɟɞŰŮɛɎɢɘɞ ũ, ɔɘŬ Űɞ ɞˊɞɑɞ əŬŰŬɔɟɎűɖəŬɜ ɞɘ 

ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ ɗɟŮˊŰɘəɩɜ ůŰɞɘɢŮɑɤɜ ůŰɞ ŮŭŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ ɟɘɕɧůűŬɘɟŬɠ, 

ůɖɛŮɑɤůŮ Űɞ ɢŬɛɖɚɧŰŮɟɞ ɛɏůɞ ɓɎɟɞɠ ŰůŬɛˊɘɞɨ (285 ɔɟ), ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ůŬűɐ 

ůɨɜŭŮůɖ ɛŮŰŬɝɨ Űɖɠ ɔɞɜɘɛɧŰɖŰŬɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɞɡ ɨɣɞɡɠ ˊŬɟŬɔɤɔɐɠ. 

ɀɏůŬ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ŭŮɑəŰɖ NDVI, ůŰɘɠ ˊɟɩŰŮɠ ɛŮŰɟɐůŮɘɠ (ȷˊɟɑɚɘɞɠ) 

ˊŬɟŬŰɖɟɐɗɖəŬɜ ŭɘŬəɡɛɎɜůŮɘɠ ůŰŬ ŮˊɑˊŮŭŬ űɡŰɘəɐɠ əŬŰŬˊɧɜɖůɖɠ ɛŮŰŬɝɨ Űɤɜ ɢɤɟŬűɘɩɜ, 

ɛŮ Űɞ ɉɤɟɎűɘ ȷ ɜŬ əŬŰŬɔɟɎűŮɘ Űɘɠ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ NDVI, ɡˊɞŭŮɘəɜɨɞɜŰŬɠ Ŭɟɢɘəɐ 

űɡŰɘəɐ əŬŰŬˊɧɜɖůɖ. ɋůŰɧůɞ, əŬɗɩɠ ɖ əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞɠ ˊɟɞɢɤɟɞɨůŮ, ɧɚŬ ŰŬ 

ɢɤɟɎűɘŬ ˊŬɟɞɡůɑŬůŬɜ ŬɝɘɞůɖɛŮɑɤŰɖ ɓŮɚŰɑɤůɖ Űɖɠ ɡɔŮɑŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ ɛɏɢɟɘ Űɞɜ 

Ƚɞɨɜɘɞ, ɞɘ Űɘɛɏɠ NDVI ůŮ ɧɚŬ ŰŬ ɢɤɟɎűɘŬ ɧɢɘ ɛɧɜɞ ŮɑɢŬɜ ɓŮɚŰɘɤɗŮɑ ŬɚɚɎ əŬɘ ůɡɔəɚɑɜŮɘ, 

ɡˊɞŭɖɚɩɜɞɜŰŬɠ ɞɛɞɘɧɛɞɟűɖ ŬɜɎəŬɛɣɖ. ȼ ůɨɜɗŮůɖ ŬɡŰɩɜ Űɤɜ ˊŬɟŬŰɖɟɐůŮɤɜ 

ŭɘŬůŬűɖɜɑɕŮɘ ɛɘŬ ŮˊɘŰŬəŰɘəɐ ůɡůɢɏŰɘůɖ: ŰŬ ɢɤɟɎűɘŬ ɛŮ ɡɣɖɚɧŰŮɟɖ ůɡɔəɏɜŰɟɤůɖ 

ŮŭŬűɘəɩɜ ɗɟŮˊŰɘəɩɜ ůŰɞɘɢŮɑɤɜ, ɘŭɑɤɠ ŬɕɩŰɞɡ, űɤůűɧɟɞɡ əŬɘ əŬɚɑɞɡ, ɛŮŰŬűɟɎɕɞɜŰŬɘ ůŮ 

ɡɔɘɏůŰŮɟŬ ŬɛˊɏɚɘŬ ŰŬ ɞˊɞɑŬ Ŭˊɞŭɑŭɞɡɜ əŬɟˊɞɨɠ ɛŮ ɛŮɔŬɚɨŰŮɟɞ ɛɏůɞ ɓɎɟɞɠ.  

ɆɡɜɞˊŰɘəɎ, ɖ ɛŮɚɏŰɖ ŬɡŰɐ ŬɜŬŭŮɘəɜɨŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ŮɜůɤɛɎŰɤůɖɠ ˊɟɞɖɔɛɏɜɤɜ 

ŰŮɢɜɘəɩɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɛŮ Űɖɜ ŬɜɎɚɡůɖ ŮŭɎűɞɡɠ əŬɘ űɡŰɩɜ ɔɘŬ Űɖɜ ˊŬɟɞɢɐ ɛɘŬɠ ˊɘɞ 

ɚŮˊŰɞɛŮɟɞɨɠ əŬŰŬɜɧɖůɖɠ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ůŰŬűɡɚɘɩɜ 

əŬɘ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ ŬɛˊŮɚɩɜŬ. ɇŬ ŭŮŭɞɛɏɜŬ NDVI ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɆɛɖȺŬ, ɧŰŬɜ 

ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ Űɖɜ əŬŰŬɔɟŬűɐ  Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɗɟŮˊŰɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ŮŭɎűɞɡɠ, 
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ˊɟɞůűɏɟɞɡɜ ɏɜŬ ɘůɢɡɟɧ ˊɚŬɑůɘɞ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɡɔŮɑŬɠ Űɤɜ űɡŰɩɜ əŬɘ Űɖɜ 

ˊɟɧɓɚŮɣɖ Űɖɠ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɟˊɩɜ, ɘŭɑɤɠ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ɓɘɞɚɞɔɘəɐɠ ɔŮɤɟɔɑŬɠ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɡˊɞɔɟŬɛɛɑɕɞɡɜ Űɞɜ əɞɛɓɘəɧ ɟɧɚɞ Űɤɜ ɗɟŮˊŰɘəɩɜ 

ůŰɞɘɢŮɑɤɜ Űɞɡ ŮŭɎűɞɡɠ ůŰɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ 

ůŰŬűɡɚɘɩɜ, əŬɘ ŬˊɞŭŮɘəɜɨɞɡɜ ɧŰɘ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ ůŰɞɢŮɡɛɏɜŮɠ ůŰɟŬŰɖɔɘəɏɠ 

ɚɑˊŬɜůɖɠ əŬɘ ŬˊɞŭɞŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ˊɧɟɤɜ Űɞɡ ŬɛˊŮɚɩɜŬ. ȼ ɏɟŮɡɜŬ ŬɡŰɐ ɧɢɘ ɛɧɜɞ 

ůɡɛɓɎɚɚŮɘ ůŰɞ ůɩɛŬ ɔɜɩůŮɤɜ Űɖɠ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ, ŬɚɚɎ ŬɜɞɑɔŮɘ Ůˊɑůɖɠ ŭɟɧɛɞɡɠ ɔɘŬ 

Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ ˊɟŬəŰɘəɩɜ ŬɛˊŮɚɞɡɟɔɑŬɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ŮˊɘɗɡɛɖŰɐɠ 

ˊɞɘɧŰɖŰŬɠ əŬɘ Ŭˊɧŭɞůɖɠ Űɤɜ əŬɟˊɩɜ. 

 

ɉɎɟŰŮɠ NDVI ȷɔɟɞŰŮɛŬɢɑɤɜ: 
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Application of machine learning methods for mineral prospectivity mapping (MPM) has 

become an essential tool for mining/exploration companies for delineating targets not 

only at the early stages of regional-scale exploration (reconnaissance stage) but also 

during brownfields exploration in mature ore-district areas, as well as, for mine-site 

prospectivity analysis.  

Prerequisite for an effective mineral probability map is the understanding of the main 

processes and factors that control the development and evolution of the ore mineralization 

system in the relevant area of interest. This understanding is represented by a conceptual 

model based on expert´s knowledge which can be translated into mappable geological 

features at district scale. These features are the evidence that the mineralization processes 

have occurred and constitute the spatial map layers (predictor maps) that are queried to 

produce a mineral probability map. 

For this study, we delve into neural network-based methodologies for MPM within a 

typical gold-ore district, utilizing a high-resolution geo-dataset. Our investigation focuses 

on two methods for learning spatial patterns of prospecting information: Convolutional 

Neural Networks (CNNs) and Graph Neural Networks (GNNs). CNNs are adept at 

extracting features from gridded or raster data, operating on patches (grid cells) of 

predictor maps. In an alternative way, GNNs can handle non-gridded data structures, 

representing spatial relationships via nodes and edges that connect neighboring nodes. 

The former method adopts an approach which is isotropic along all spatial directions, 

treating all neighbors as equally important. Conversely, the latter method can facilitate 

spatial anisotropy by utilizing a user-defined graph topology over each neighborhood of 

the examined area. This characteristic of GNNs offers a platform to incorporate the 

directionality of various geological features into the information of the predictor maps 

within an elegant learning framework. Through the analysis of both approaches, our 

objective is to explore the role of local patterns of predictors among neighboring locations 

on mineralization maps from multiple perspectives, thereby increase the accuracy of 

MPM.  

mailto:gsakellaris@geo.auth.gr


 
 

 

 
40 

The Hattu schist belt in eastern Finland was selected as a case study area for mineral 

prospectivity mapping because it is a mature exploration- and gold producing district with 

a continuous exploration history of more than 30 years. A linear gold anomaly zone that 

runs through the belt for over 40 kilometers includes numerous gold deposits and 

occurrences, providing sufficient samples for training models. The area has been mapped 

systematically, and the overall structural architecture and lithostratigraphic units are well 

defined providing a framework for a solid interpretation model on the controls on gold 

mineralization. The input geo-datasets for the MPM include tectonic-, lithological-, low-

altitude airborne magnetic- and geochemical data layers. These were initially revised and 

interpreted, pre-processed, and finally seven independent predictor maps were created. 

The developed conceptual model for the area is based on a combination of the theoretical 

mineral system model for orogenic deposits and the regional exploration targeting model 

which is based on our review of the deposit-scale properties of the mineralization. It 

incorporates the (a) fluid pathways and drivers of the ore fluid flow, (b) source of metals 

and fluids, and (c) metal transport and depositional mechanisms. 

The final high-resolution prospectivity maps show the areas of high gold potential and 

delineated most of the known gold deposits and occurrences. The performance of the two 

machine learning methods was evaluated by using the receiver operating characteristic 

(ROC), which plots the true-positive rate against the false-positive rate with the area 

under the curve (AUC) determining the overall performance of the classification 

modeling. The study shows that the synergy of geological expertise and neural network 

machine learning models can dictate guidelines for efficient exploration in the broader 

Hattu area or in other geologically similar areas, can consequently reduce the exploration 

costs, and ideally contribute to the discovery of concealed gold deposits. 
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ȺūȷɅɀɃũȼ ɇɃɈ ɀɃɁɇȺȿɃɈ RUSLE ũȽȷ ɇȼɁ ȺȾɇȽɀȼɆȼ 

ɇȼɆ ȹȽȷȸɅɋɆȼɆ ɄɅȽɁ ȾȷȽ ɀȺɇȷ ȷɄɃ ɄɈɅȾȷũȽȷ: ȼ 

ɄȺɅȽɄɇɋɆȼ ɇȼɆ ɄɈɅȾȷũȽȷɆ Ɇɇȷ ȸȷɇȺɅȷ ɇȼɆ ȿȺɆȸɃɈ 
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Ƀɘ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ űɡůɘəɩɜ 

əŬŰŬůŰɟɞűɩɜ, ɚɧɔɤ Űɤɜ əɚɘɛŬəɞɨɛŮɜɤɜ Ŭɜɗɟɩˊɘɜɤɜ ˊŬɟŮɛɓɎůŮɤɜ ůŰɞ űɡůɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ. ȷɜ əŬɘ ɞɘ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ŬˊɞŰŮɚɞɨɜ űɡůɘəɧ ˊŬɟɎɔɞɜŰŬ ŬɜŬɔɏɜɜɖůɖɠ Űɤɜ 

ŭŬůɩɜ, ůɡɔəŬŰŬɚɏɔɞɜŰŬɘ ŬɜɎɛŮůŬ ůŰɘɠ űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ, ŬűŮɜɧɠ ŭɘɧŰɘ ɖ ůɡɢɜɐ 

ŮɛűɎɜɘůɐ Űɞɡɠ ŭɘŬŰŬɟɎůůŮɘ Űɞ ɞɘəɞůɨůŰɖɛŬ, ŮɛˊɞŭɑɕɞɜŰŬɠ Űɖɜ ŬɜŬɜɏɤůɖ Űɖɠ ɓɘɞɛɎɕŬɠ 

əŬɘ Űɤɜ ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ Űɞɡ ŮŭɎűɞɡɠ, əŬɘ ŬűŮŰɏɟɞɡ ŮˊɖɟŮɎɕŮɘ ŬɟɜɖŰɘəɎ Űɞ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɧ ůɨůŰɖɛŬ Űɖɠ ˊɚɖɔŮɑůŬɠ ˊŮɟɘɞɢɐɠ. ɀŮŰɎ Űɖɜ ˊɡɟəŬɔɘɎ əŬɘ Űɘɠ 

ˊɟɩŰŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ, ɖ ŭɘɎɓɟɤůɖ Űɞɡɠ ŮŭɎűɞɡɠ ŬɡɝɎɜŮɘ ůɖɛŬɜŰɘəɎ, ɚɧɔɤ ŬˊɞɡůɑŬɠ 

ɓɚɎůŰɖůɖɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɟɞɢɞˊɏŭɖ ɔɘŬ Űɖɜ ɛŮŰŬəɑɜɖůɖ Űɤɜ ɢŬɚŬɟɩɜ ɡɚɘəɩɜ ˊɟɞɠ 

ŰŬ əŬŰɎɜŰɖ. ȰŰůɘ, ɧɢɘ ɛɧɜɞ ŬɡɝɎɜŮɘ ɞ əɑɜŭɡɜɞɠ ˊɚɖɛɛɡɟɘəɩɜ ŮˊŮɘůɞŭɑɤɜ ŬɚɚɎ ɛŮɘɩɜŮŰŬɘ 

ɖ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ɡŭɎŰɘɜɤɜ ŬˊɞŭŮəŰɩɜ, ůŰɞɡɠ ɞˊɞɑɞɡɠ 

əŬŰŬɚɐɔɞɡɜ ŰŬ űŮɟŰɎ ɡɚɘəɎ. ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŭɘŮɟŮɡɜɎ ˊɤɠ ɛŮŰŬɓɎɚɚŮŰŬɘ ɖ ɛɏůɖ 

ŮŰɐůɘŬ ŭɘɎɓɟɤůɖ ůɨɛűɤɜŬ ɛŮ Űɞ ˊŬɔəɧůɛɘɞ ɛɞɜŰɏɚɞ ŮŭŬűɘəɩɜ ŬˊɤɚŮɘɩɜ RUSLE, ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɤɜ ȸŬŰŮɟɩɜ Űɖɠ ȿɏůɓɞɡ, ˊɟɘɜ əŬɘ ɛŮŰɎ Ŭˊɧ ˊɡɟəŬɔɘɎ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ 

ůəɞˊɞɨ ŬɡŰɞɨ, ůɡɜŭɡɎůŰɖəŬɜ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ɛŮ ɡɣɖɚɐ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ůŰŬ 2ɛ. 

ȺɘŭɘəɧŰŮɟŬ, ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŭɘɎɓɟɤůɖɠ ˊɟɘɜ Űɖɜ ˊɡɟəŬɔɘɎ, ŮɚɐűɗɖůŬɜ ŭɞɟɡűɞɟɘəɎ 

ŭŮŭɞɛɏɜŬ Űɞɡ ŭɏəŰɖ WorldView-2, Ůɜɩ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɐ Űɖɠ ɛŮŰɎ Űɖɜ űɤŰɘɎ, 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞɟɗɞɛɤůŬɥəɧ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ˊɞɡ 

ŮɚɐűɗɖůŬɜ Ŭˊɧ ɆɨůŰɖɛŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɞɡ ȷŮɟɞůəɎűɞɡɠ (ɆɛɖȺȷ). Ⱥˊɑůɖɠ, əŬŰɎ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ˊŬɟŬˊɎɜɤ ɞɟɗɞɛɤůŬɥəɞɨ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ 

(DEM) Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ɞɟɗɞŬɜŬɔɤɔɐ Űɖɠ ŭɞɟɡűɞɟɘəɐɠ ŮɘəɧɜŬɠ 

WorldView-2. ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ əŬɛɏɜɖ ɏəŰŬůɖ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɤɜ 

ȸŬŰŮɟɩɜ Űɖɠ ɜɧŰɘɞ ŬɜŬŰɞɚɘəɐɠ ȿɏůɓɞɡ, ɧˊɞɡ ůɡɜɏɓɖ ɖ Ůɜ ɚɧɔɤ əŬŰŬůŰɟɞűɘəɐ ˊɡɟəŬɔɘɎ, 

ɛŮ ɖɛŮɟɞɛɖɜɑŬ ɏɜŬɟɝɖɠ ůŰɘɠ 23 Ƚɞɡɚɑɞɡ 2022. ȼ ˊɡɟəŬɔɘɎ ɝŮəɑɜɖůŮ Ŭˊɧ Űɘɠ ɖɛɘɞɟŮɘɜɏɠ 

ŭŬůɩŭŮɘɠ əŬɘ ŬɔɟɞŰɘəɏɠ ŮəŰɎůŮɘɠ, ɛŮ əŬŰŮɨɗɡɜůɖ ˊɟɞɠ Űɘɠ ɡˊɧɚɞɘˊŮɠ ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ 

əŬɘ ɕɩɜŮɠ ɛɑɝɖɠ ɞɘəɘůɛɩɜ-ŭŬůɩɜ, ŬˊŮɘɚɩɜŰŬɠ Űɞɡɠ ɞɘəɘůɛɞɨɠ Űɖɠ ȸɟɑůŬɠ (ŭɡŰɘəɎ), Űɤɜ 

ȸŬŰŮɟɩɜ (ɜɧŰɘŬ), Űɞɡ ɆŰŬɡɟɞɨ əŬɘ Űɞɡ əɎŰɤ ɆŰŬɡɟɞɨ (ɓɧɟŮɘɞ əŬɘ ɜɧŰɘɞ ŬɜŬŰɞɚɘəɎ 

ŬɜŰɑůŰɞɘɢŬ). ȼ ɞɟɘůŰɘəɐ əŬŰɎůɓŮůɖ ɏɔɘɜŮ ůŰɘɠ 29 Ƚɞɡɚɑɞɡ əŬɘ ɖ ůɡɜɞɚɘəɐ əŬɛɏɜɖ ɏəŰŬůɖ 

ɓɟɏɗɖəŮ ˊŮɟɑˊɞɡ 24 ɢɘɚɘɎŭŮɠ ůŰɟɏɛɛŬŰŬ. ȰˊŮɘŰŬ, ɔɘŬ Űɘɠ ŭɨɞ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ 

ɡˊɞɚɞɔɑůŰɖəŮ ɖ ɛɏůɖ ŮŰɐůɘŬ ŭɘɎɓɟɤůɖ ůɨɛűɤɜŬ ɛŮ ŮɛˊŮɘɟɘəɧ ɛɞɜŰɏɚɞ RUSLE. ɇɞ 

ɛɞɜŰɏɚɞ ŬɡŰɧ, ůɡɜɗɏŰŮŰŬɘ Ŭˊɧ ˊɏɜŰŮ ˊŬɟɎɔɞɜŰŮɠ ɞɘ ɞˊɞɑɞɘ Ŭűɞɟɞɨɜ Űɖɜ ɓɟɞɢɧˊŰɤůɖ (R), 

Űɖɜ ŭɘŬɓɟɤůɘɛɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ (K), Űɖɜ ŮŭŬűɞəɎɚɡɣɖ (C), Űɖɜ ŰɞˊɞɔɟŬűɑŬ (LS) əŬɘ 
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Űɘɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ ˊɟŬəŰɘəɏɠ (P) ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ əɡɟɑɤɠ ůŰɘɠ ŬɔɟɞŰɘəɏɠ ˊŮɟɘɞɢɏɠ ɔɘŬ 

Űɖɜ ɛŮɑɤůɖ Űɖɠ ŭɘɎɓɟɤůɖɠ. ɄɟɤŰŬɟɢɘəɧ ɓɐɛŬ ɐŰŬɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɞɟɗɞŬɜŬɔɤɔɐ 

ůŰŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ, ɛŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ əɚŮɘůŰɞɨ ɚɞɔɘůɛɘəɞɨ ArcGIS Pro, ɖ 

ɢɟɐůɖ Ŭˊɚɩɜ ˊɞɚɡɤɜɨɛɤɜ əŬɘ ɆɖɛŮɑɤɜ Ůɚɏɔɢɞɡ ŭŮɜ ŮɑɜŬɘ ɘəŬɜɐ ɜŬ ŭɘɞɟɗɩůŮɘ Űɘɠ 

ˊŬɟŬɛɞɟűɩůŮɘɠ ˊɞɡ ˊɟɞəŬɚɞɨɜŰŬɘ ůŰɖ ŮɘəɧɜŬ ɚɧɔɤ Űɞɡ ŬɜɎɔɚɡűɞɡ. ũɘŬ Űɖ ɓɟɞɢɧˊŰɤůɖ 

ůɡɚɚɏɢɗɖəŬɜ ŭŮŭɞɛɏɜŬ ɓɟɞɢɧˊŰɤůɖɠ Ŭˊɧ əɞɜŰɘɜɧ ɛŮŰŮɤɟɞɚɞɔɘəɧ ůŰŬɗɛɧ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ɞɘ ɛɏůŮɠ ŮŰɐůɘŮɠ əŬɘ ɛɖɜɘŬɑŮɠ Űɘɛɏɠ. Ƀ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ ŭɘŬɓɟɤůɘɛɧŰɖŰŬ 

Űɞɡ ŮŭɎűɞɡɠ, ɞ ɞˊɞɑɞɠ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ ˊɟɞůŭɘɞɟɑůŰɖəŮ 

ɓɘɓɚɘɞɔɟŬűɘəɎ, ɧˊɤɠ əŬɘ ŬɡŰɧɠ ɔɘŬ Űɘɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ ˊɟŬəŰɘəɏɠ. Ƀ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ 

ŮŭŬűɞəɎɚɡɣɖ ˊɟɞɏəɡɣŮ ɛŮ Űɖɜ ɛɏɗɞŭɞ Űɞɡ ŭŮɑəŰɖ ɓɚɎůŰɖůɖɠ NDVI, ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖɜ 

ˊɡɟəŬɔɘɎ, Ůɜɩ ɞ ŰɞˊɞɔɟŬűɘəɧɠ ˊŬɟɎɔɞɜŰŬɠ ɡˊɞɚɞɔɑůŰɖəŮ ɓɎůɖ Űɤɜ əɚɑůŮɤɜ əŬɘ Űɖɠ 

ůɡůůɩɟŮɡůɖɠ Űɖɠ ɡŭɎŰɘɜɖɠ ɟɞɐɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ɇɞ ɛɞɜŰɏɚɞ RUSLE 

ɞɡůɘŬůŰɘəɎ ůɡɜɗɏŰŮŰŬɘ Ŭˊɧ Űɞ ɔɘɜɧɛŮɜɞ Űɤɜ ˊŬɟŬˊɎɜɤ ˊŬɟŬɔɧɜŰɤɜ, ŭɑɜɞɜŰŬɠ ɛɏůɖ 

ŮŰɐůɘŬ ŭɘɎɓɟɤůɖ ůŮ (t/ha/h).  ɆɨɛűɤɜŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ɖ ŭɘɎɓɟɤůɖ ɛŮŰɎ Űɖɜ 

ˊɡɟəŬɔɘɎ ŬɡɝɐɗɖəŮ əŬŰɎ 16%. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ˊɟɘɜ Űɖɜ ˊɡɟəŬɔɘɎ, ɖ ŭɘɎɓɟɤůɖ 

əɡɛŬɘɜɧŰŬɜ əɡɟɑɤɠ Ŭˊɧ ˊɎɟŬ ˊɞɚɨ ɢŬɛɖɚɐ (>750 t/ha/h ) ɏɤɠ ŬɟəŮŰɎ ɢŬɛɖɚɐ (750-1500), 

ɛŮ ŰŬ 25,13 əŬɘ 1,74 ŰŮŰɟŬɔɤɜɘəɎ ɢɘɚɘɧɛŮŰɟŬ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ŬɜŰɑůŰɞɘɢŬ Űɖɜ 

ůɡɜɞɚɘəɐ ɏəŰŬůɖ Űɤɜ ˊŬɟŬˊɎɜɤ əŬŰɖɔɞɟɘɩɜ. ɀŮŰɎ Űɖɜ ˊɡɟəŬɔɘɎ ˊŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɞɘ 

ˊŮɟɘɞɢɏɠ ɛŮ ɢŬɛɖɚɐ əŬɘ ɛɏŰɟɘŬ ŭɘɎɓɟɤůɖ (1500-2250 t/ha/h) ůɢŮŭɧɜ ŭɘˊɚŬůɘɎůŰɖəŬɜ. 

ɇɏɚɞɠ, ɡˊɞɚɞɔɑɕɞɜŰŬɠ Űɖɜ ůűɞŭɟɧŰɖŰŬ Űɖɠ ˊɡɟəŬɔɘɎɠ, ɛɏůɤ Űɞɡ ŭŮɑəŰɖ dNBR əŬɘ Űɤɜ 

ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Sentinel-2 ɛŮ 10ɛ ɢɤɟɘəɐ ŬɜɎɚɡůɖ, ɓɟɏɗɖəŮ ɧŰɘ ˊɎɟŬ ˊɞɚɨ 

ɢŬɛɖɚɐ ŭɘɎɓɟɤůɖ, ɏɢɞɡɜ əɡɟɑɤɠ ɞɘ ˊŮɟɘɞɢɏɠ ɛŮ ɢŬɛɖɚɐ əŬɘ ɛŮůŬɑŬ ůűɞŭɟɧŰɖŰŬ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ŬɡŰɧ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŮ ɐŰŬɜ ɧŰɘ ɖ ŭɘɎɓɟɤůɖ ŬɡɝɐɗɖəŮ əɡɟɑɤɠ ůŰɘɠ 

ˊŮɟɘɞɢɏɠ ɛŮ ɛŮɔɎɚɖ əɚɑůɖ.  

  



 
 

 

 
43 

ȷɂȽɃȿɃũȼɆȼ ɇɃɈ ȷȽɆŪȼɇȼɅȷ TEROS 12 ɆɇȼɁ ɀȺɇɅȼɆȼ 

ɇȼɆ ȺȹȷūȽȾȼɆ ɈũɅȷɆȽȷɆ ȾȷȽ ȹȽȼȿȺȾɇɅȽȾȼɆ 

ȹȽȷɄȺɅȷɇɃɇȼɇȷɆ 
 

ȷ. ūɟɎɔəɞɠ1, ȹ. ȿɞɡəɎŰɞɠ1, ũ. ȾɎɟɔŬɠ2, Ⱦ. ȷɟɓŬɜɑŰɖɠ1 

1ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɞɚɞɔɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ 

ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, 11855, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

2ȺɟɔŬůŰɐɟɘɞ ɈŭɟŬɡɚɘəɐɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, 11855, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

ɆŰɖɜ ŮɟɔŬůɑŬ ŬɡŰɐ ŬůɢɞɚɞɨɛŬůŰŮ ɛŮ Űɖɜ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ŮɛˊŮɘɟɘəɩɜ 

ŮɝɘůɩůŮɤɜ ɓŬɗɛɞɜɧɛɖůɖɠ ɔɘŬ Űɞɜ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɧ ŬɘůɗɖŰɐɟŬ TEROS 12, ɧˊɤɠ ŬɡŰɏɠ 

ŭɑɜɞɜŰŬɘ Ŭˊɧ Űɖɜ əŬŰŬůəŮɡɎůŰɟɘŬ ŮŰŬɘɟŮɑŬ, ɔɘŬ ɛɑŬ ůŮɘɟɎ Ŭˊɧ Űɨˊɞɡɠ ŮŭŬűɩɜ əŬɘ ɔɘŬ 

ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ŬɚŬŰɧŰɖŰŬɠ əŬɘ ɡɔɟŬůɑŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ ŮɚɏɔɢɞɡɛŮ Ŭɜ ɞɘ 

ˊɟɤŰɞɔŮɜŮɑɠ -ɛɖ ŮˊŮɝŮɟɔŬůɛɏɜŮɠ- ɛŮŰɟɐůŮɘɠ ˊɞɡ ˊŬɟɏɢŮɘ ɞ ŬɘůɗɖŰɐɟŬɠ ŭɑɜɞɡɜ Űɘɠ 

ŬɜŬɛŮɜɧɛŮɜŮɠ ˊɟŬɔɛŬŰɘəɏɠ Űɘɛɏɠ ɧŰŬɜ ŬɡŰɏɠ ŰŮɗɞɨɜ ůŰɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ɓɘɞɛɖɢŬɜɘəɏɠ 

ŮɝɘůɩůŮɘɠ ɓŬɗɛɞɜɧɛɖůɖɠ, ɔɘŬ Űɖɜ ŮŭŬűɘəɐ ɡɔɟŬůɑŬ əŬɘ Űɖɜ ŭɘɖɚŮəŰɟɘəɐ ŭɘŬˊŮɟŬŰɧŰɖŰŬ. 

ũɘŬ Űɖɜ ŬˊɧəŰɖůɖ Űɤɜ ˊɟɤŰɞɔŮɜɩɜ ɛŮŰɟɐůŮɤɜ ŬɜŬˊŰɨɢɗɖəŮ ɛɑŬ ˊɟɤŰɧŰɡˊɖ ŭɘɎŰŬɝɖ Űɖɠ 

ɞˊɞɑŬɠ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɘəɟɞŮɚŮɔəŰɐ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ əŬɗɩɠ əŬɘ 

ɓɞɖɗɖŰɘəɎ əɡəɚɩɛŬŰŬ ŰɟɞűɞŭɞůɑŬɠ əŬɘ ɚɐɣɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɡɠ ŬɘůɗɖŰɐɟŮɠ. ɇŬ 

ˊŮɘɟɎɛŬŰŬ ɏɚŬɓŬɜ ɢɩɟŬ ůŮ ŮɟɔŬůŰɖɟɘŬəɏɠ ůɡɜɗɐəŮɠ Űɧůɞ ůŮ ɡŭŬŰɘəɎ ŭɘŬɚɨɛŬŰŬ ɧůɞ əŬɘ 

ůŮ ŮŭɎűɖ ɛŮ ŬɡůŰɖɟɎ əŬɗɞɟɘůɛɏɜɖ Ŭɨɝɖůɖ Űɖɠ ɡɔɟŬůɑŬɠ ɛɏɢɟɘ Űɞɡ ůɖɛŮɑɞɡ əɞɟŮůɛɞɨ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŬŭŮɘəɜɨɞɡɜ Űɖɜ ŬɜɎɔəɖ ůɡɔəŮəɟɘɛɏɜɖɠ ɓŬɗɛɞɜɧɛɖůɖɠ Űɞɡ 

ŬɘůɗɖŰɐɟŬ ɔɘŬ əɎɗŮ Űɨˊɞ ŮŭɎűɞɡɠ əŬɘ ŮˊɑˊŮŭɞ ŬɚŬŰɧŰɖŰŬɠ. Ⱥˊɑůɖɠ ɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ 

ŬɘůɗɖŰɐɟŬ ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɡɟɔŮɑ ůŮ ɢŬɛɖɚɐ ůɡɢɜɧŰɖŰŬ (70 ɀȼz) ůŮ ůɡɜɗɐəŮɠ 

ŬɡɝŬɜɧɛŮɜɖɠ ŬɚŬŰɧŰɖŰŬɠ ŮɑɜŬɘ ŬɜŰɑɗŮŰɖ Űɞɡ ŬɜŬɛŮɜɞɛɏɜɞɡ. 
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LEVERAGING DEEP LEARNING METHODS TO ENHANCE 

HYDROLOGICAL PREDICTIONS AND MODEL 

INTERPRETABILITY 
 
ȯɛˊŬɠ ŪŮɞɢɎɟɖɠ* 

ɀŮŰŬˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ɀŬəŮŭɞɜɑŬɠ, ŪŮůůŬɚɞɜɑəɖ 

Keywords: Hydrological model, Deep Learning, Water level prediction, Climate Change 

In recent years, the intersection of climate science and artificial intelligence has given rise 

to innovative solutions that address pressing environmental challenges. Water is a critical 

global resource, and access to safe drinking water is considered a basic human right. 

Challenges like droughts, water quality issues, and environmental damage from 

unsustainable water resource development are exacerbated by climate change, population 

growth, and urbanization. Sustainable management of water resources in large basins is 

crucial, requiring extensive scientific research. Additionally, climate change is impacting 

weather patterns, with rising temperatures and more frequent extreme events like floods, 

droughts, and storms observed globally. It is therefore clear that the urgent need for 

effective hydrological models is more evident than ever. Traditional systems struggle to 

offer timely and accurate predictions, underscoring the need for innovation. Many 

researchers advocate for neural networks to significantly improve streamflow prediction, 

surpassing traditional models. Incorporating AI methods into hydrological predictions not 

only aids in flood anticipation and response but also helps optimize water resource 

allocation and conservation, fostering community resilience and sustainable 

development. Integrating predictive models into agricultural practices is vital for 

sustainable water management, optimizing irrigation and maximizing yields while 

minimizing waste. Data-driven models are often referred to as ñblack-boxò models 

because they depend upon the statistical or causeïeffect relationships between hydrologic 

variables without considering the physical processes that underlie the relationships. 

However, the adoption of new techniques, such as attention mechanisms in neural 

networks, has revolutionized model interpretability. These methods offer transparency 

into the decision-making processes of models, providing insights into their predictions 

and enhancing our ability to understand and trust their outputs. This thesis investigates 

the effectiveness of deep learning models, specifically Temporal Fusion Transformer 

(TFT), Transformer, and Long Short-Term Memory (LSTM), using a linear model as 

baseline, for predicting water levels using meteorological data as covariates and aims to 

enhance model interpretability. Hourly data from three weather stations (Aminteo, Vevi, 

Zazari) spatially distributed in the catchment were used to forecast water levels, for the 

next 24 hours, of the Amintas stream. To enhance model performance and incorporate a 

richer understanding of the data some features were crafted as model covariates. These 

encompass accumulated daily precipitation sums for the three stations (Aminteo, Vevi, 

Zazari), capturing spatial nuances. Additionally, potential evapotranspiration (PET), a 

critical factor in the water balance equation, has been calculated. In relation to time, 

covariates are considered as known variables, either in the past, the future, or in both 
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temporal contexts. For practical reasons the future covariates selected are ones readily 

known in real-world scenarios. Including easily accessible and predictable elements 

improves the model's feasibility and practicality, leading to a more straightforward 

understanding of its future performance. The study employs key evaluation metrics, 

including Mean Absolute Percentage Error (MAPE), Root Mean Square Error (RMSE), 

Nash-Sutcliffe Efficiency (NSE), and Kling-Gupta Efficiency (KGE), to assess model 

performance. Results reveal satisfactory outcomes across all models, with the Temporal 

Fusion Transformer (TFT) model demonstrating superior performance in RMSE, MAPE, 

NSE, and KGE metrics. The discussion underscores the models' ability to outperform 

linear models by extracting hidden information from weather data. The goal of this thesis 

is to enhance water level prediction capabilities in the face of climate-induced 

hydrological challenges by leveraging advanced deep learning models and innovative 

techniques. 
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ɆɈũɉɅɃɁȷ ȹɃɅɈūɃɅȽȾȷ ɄɅɃɌɃɁɇȷ ȾȷȿɈɊȼɆ ũȼɆ: 

ȹɈɁȷɇɃɇȼɇȺɆ ȾȷȽ ɄȺɅȽɃɅȽɆɀɃȽ 
 
ũəɞɡɜŰɘɜɞɨŭɖɠ ɄŬɜŬɔɘɩŰɖɠ-ȸɎɘɞɠ1*, ȾŬŰŬɔɐɠ ŪɤɛɎɠ2 
 

1ȹŬůɞɚɧɔɞɠ, MSc, ȷɚŮɝŬɜŭɟɞɨˊɞɚɖ, 46panagiotis-g@outlook.com  
2Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ, ɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ 

ūɡůɘəɩɜ Ʉɧɟɤɜ, ȹɄŪ, ɃɟŮůŰɘɎŭŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȹɞɟɡűɞɟɘəɎ ˊɟɞɥɧɜŰŬ, ɢɟɐůɖ/əɎɚɡɣɖ ɔɖɠ, ɄŬɟŬŰɐɟɖůɖ ũɖɠ, 

ůɨɔəɟɘůɖ 

 

TŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɖ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɏɢŮɘ űɏɟŮɘ ŮˊŬɜɎůŰŬůɖ ůŰɖɜ 

ˊŬɟŬɔɤɔɐ ˊɟɞɥɧɜŰɤɜ əɎɚɡɣɖɠ ɔɖɠ, ˊɟɞůűɏɟɞɜŰŬɠ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ 

ŭɡɜŬɛɘəɐ Űɖɠ ɔɐɘɜɖɠ ŮˊɘűɎɜŮɘŬɠ. ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ ˊɟɞɥɧɜŰɤɜ 

əɎɚɡɣɖɠ ɔɖɠ ŮɑɜŬɘ ˊɞɚɚŬˊɚɎ. ɄŬɟɏɢɞɡɜ ɞɚɞəɚɖɟɤɛɏɜɖ ɢɤɟɘəɐ əɎɚɡɣɖ, ŮˊɘŰɟɏˊɞɜŰŬɠ 

ŬɜŬɚɨůŮɘɠ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ, əŬɘ ɡɣɖɚɐ ɢɟɞɜɘəɐ ŮɡəɟɑɜŮɘŬ ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ ŭɘŬɢɟɞɜɘəɩɜ ŬɚɚŬɔɩɜ. Ⱥˊɘˊɚɏɞɜ, ŰŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ŮˊɘŰɟɏˊɞɡɜ 

Űɖɜ ŮɜůɤɛɎŰɤůɖ ˊɞɚɡűŬůɛŬŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ, ŮɜɘůɢɨɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ 

ɢŬɟŰɞɔɟŬűɐůŮɤɜ ůŮ ɏɜŬ Ůɡɟɨ űɎůɛŬ ŮűŬɟɛɞɔɩɜ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɞɡ ŬůŰɘəɞɨ ůɢŮŭɘŬůɛɞɨ əŬɘ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ, ɛŮŰŬɝɨ 

Ɏɚɚɤɜ. ȸŬůɘəɐ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɩɜ Űɞɡɠ ŮɑɜŬɘ ɜŬ ˊŬɟɏɢɞɡɜ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ 

ůɢŮŰɘəɎ ɛŮ Űɖ ůɨɜɗŮůɖ əŬɘ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ Űɨˊɤɜ əɎɚɡɣɖɠ ɔɖɠ ůŮ ɛŮɔɎɚŮɠ ɢɤɟɘəɏɠ 

ŮəŰɎůŮɘɠ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɏɠ ɢɟɖůɘɛŮɨɞɡɜ ůŰɖ ůɡɜɏɢŮɘŬ ɤɠ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ɔɘŬ 

ˊɞɚɡɎɟɘɗɛŮɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɛŮɚɏŰŮɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ 

ɞɘəɞŰɧˊɤɜ, Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ Űɖɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ Űɤɜ 

ɞɘəɞůɡůŰɖɛɎŰɤɜ.  

ɇɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭɨɞ ŭŮəŬŮŰɑŮɠ ŰɞɡɚɎɢɘůŰɞɜ, ˊɞɚɡɎɟɘɗɛŬ ˊŬɔəɧůɛɘŬ əŬɘ ɖˊŮɟɤŰɘəɎ 

ˊɟɞɥɧɜŰŬ əɎɚɡɣɖɠ ɔɖɠ ŭɘŬűɞɟŮŰɘəɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ, ɧˊɤɠ, Űɞ 

Globeland-30, Űɞ Corine-2018, Űɞ GlobeCover-2009, Űɞ CCI Land Cover, Űɞ Global Land 

Survey (GLS), to MODIS Land Cover. ɀŮɚɏŰŮɠ ɏɢɞɡɜ ŭŮɑɝŮɘ ɧŰɘ ɧŰŬɜ ŰŬ ˊŬɔəɧůɛɘŬ 

ˊɟɞɥɧɜŰŬ əɎɚɡɣɖɠ ɔɖɠ ůɡɔəɟɑɜɞɜŰŬɘ, ˊɟɞəɨˊŰɞɡɜ ůɖɛŬɜŰɘəɏɠ ɢɤɟɘəɏɠ ŭɘŬűɤɜɑŮɠ ɛŮŰŬɝɨ 

Űɤɜ Űɨˊɤɜ əɎɚɡɣɖɠ ɔɖɠ. ȷɡŰɧ ɛˊɞɟŮɑ ɜŬ ɞűŮɑɚŮŰŬɘ ůŮ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ 

ɞɜɞɛŬŰɞɚɞɔɑŮɠ əŬɘ ɞɟɘůɛɞɑ Űɤɜ Űɨˊɤɜ əɎɚɡɣɖɠ ˊɞɡ ɡɘɞɗŮŰɞɨɜŰŬɘ, ɖ ɢɟɐůɖ ŭɘŬűɞɟŮŰɘəɩɜ 

ŭɞɟɡűɞɟɘəɩɜ ŬɘůɗɖŰɐɟɤɜ, ɞɘ ɛŮɗɞŭɞɚɞɔɑŮɠ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ɖ ɏɚɚŮɘɣɖ ŮˊŬɟəɩɜ 

ŭŮŭɞɛɏɜɤɜ ŬɜŬűɞɟɎɠ. Ʉɞɚɨ ůɖɛŬɜŰɘəɐ ŭɘŬŭɘəŬůɑŬ ŬˊɞŰŮɚŮɑ Ůˊɑůɖɠ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŮɔəɡɟɧŰɖŰŬɠ Űɤɜ ɢŬɟŰɞɔɟŬűɘəɩɜ ŬɡŰɩɜ ˊɟɞɥɧɜŰɤɜ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ɛɘŬ əŬɗɘŮɟɤɛɏɜɖ 

ŭɘŬŭɘəŬůɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɘɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ, ůɡɔəɟɑůŮɘɠ ɛŮŰŬɝɨ ɢŬɟŰɩɜ, əŬɘ 

ŮəŰɑɛɖůɖ ŬəɟɑɓŮɘŬɠ.  

 

Ƀ ůəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ Ůˊɘůəɧˊɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŮˊɘɚŮɔɛɏɜɤɜ 

ůɨɔɢɟɞɜɤɜ ˊɟɞɥɧɜŰɤɜ əɎɚɡɣɖɠ ɔɖɠ əŬɘ ɖ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ Űɞɡɠ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖ 

ɢɤɟɘəɐ Űɞɡɠ ŬɜɎɚɡůɖ əŬɘ ˊŬɟŬɛɏŰɟɞɡɠ ɧˊɤɠ Űɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ ɐ Űɖ ɢɟɞɜɘəɐ Űɞɡɠ 
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ŮɡəɟɑɜŮɘŬ. ȺɚɚŮɑɣŮɘ ŭŮŭɞɛɏɜɤɜ ŬɜŬűɞɟɎɠ ˊŮŭɑɞɡ, ɖ ŮɟɔŬůɑŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ ɛŮŰŬɝɨ 

Űɞɡɠ ůɨɔəɟɘůɖ ůŮ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɧˊɤɠ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɄŮɟɘűŮɟŮɘŬəɐ ȺɜɧŰɖŰŬ Ȱɓɟɞɡ.   

ȼ ɏɚŮɡůɖ Űɖɠ ɣɖűɘŬəɐɠ Ůˊɞɢɐɠ ɏɢŮɘ əɎɜŮɘ ŰŬ ŭɞɟɡűɞɟɘəɎ ˊɟɞɥɧɜŰŬ ŬˊŬɟŬɑŰɖŰŬ, 

ˊɟɞůűɏɟɞɜŰŬɠ ˊɞɚɚɏɠ ŮɡəŬɘɟɑŮɠ əŬɘ ŮűŬɟɛɞɔɏɠ ŬɡŰɩɜ Űɤɜ ˊɟɞɥɧɜŰɤɜ. ȼ ŭɘŬɢŮɑɟɘůɖ 

ˊŬɚŬɘɧŰŮɟɤɜ əŬɘ ůɨɔɢɟɞɜɤɜ ˊɟɞɥɧɜŰɤɜ ɧˊɤɠ ŰŬ Sentinel-2, Sentinel-1, Landsat 8 əŬɘ 

Landsat 9 ŬˊɞŰŮɚŮɑ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ ůɨɔɢɟɞɜɖɠ ˊɟɞůɏɔɔɘůɖɠ ůŰɖɜ ɏɚŮɔɢɞ əŬɘ 

ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȷɡŰɎ ŰŬ ŭɞɟɡűɞɟɘəɎ ůɡůŰɐɛŬŰŬ ˊŬɟɏɢɞɡɜ ɡɣɖɚɐɠ 

ˊɞɘɧŰɖŰŬɠ ˊɟɞɥɧɜŰŬ əŬɘ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ũɖɠ 

ɛŮ ŬɜɩŰŮɟɖ ŬɜɎɚɡůɖ əŬɘ əɎɚɡɣɖ. ɇɞ Sentinel-2 ˊŬɟɏɢŮɘ ˊɟɞɥɧɜŰŬ  ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ, 

Ŭɜ əŬɘ ɞɘ Landsat 8 əŬɘ Landsat 9 ˊŬɟɏɢɞɡɜ ɢɟɞɜɞůŮɘɟŮɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ. ɀŮ ŬɡŰɎ, ŰŬ 

ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ˊŬɟŬəɞɚɞɡɗŮɑŰŬɘ ɖ əŬŰɎůŰŬůɖ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ, ɖ 

ˊɞɘɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ, ɖ ŬɚɚŬɔɐ Űɞɡ əɚɑɛŬŰɞɠ əŬɗɩɠ əŬɘ ŬɚɚŬɔɏɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ.  

ɇŬ ɗŮɛŬŰɘəɎ ŭɞɟɡűɞɟɘəɎ ˊɟɞɥɧɜŰŬ land cover ŬˊŬɟŰɑɕɞɡɜŮ ůɖɛŬɜŰɘəɎ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖ 

ɛŮɚɏŰɖ əŬɘ Űɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ əɎɚɡɣɖɠ Űɞɡ ŮŭɎűɞɡɠ ůŮ ɛŮɔɎɚŮɠ 

ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ. ȼ ɏɜɜɞɘŬ Űɞɡ land cover ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ Ůɑŭɞɠ Űɤɜ űɡůɘəɩɜ ŬɚɚɎ  

əŬɘ ŬɜɗɟɤˊɞɔŮɜɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ əŬɚɨˊŰɞɡɜ Űɖɜ ɔɖ.  

ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ Copernicus, CORINE Land Cover, CCI Land Cover əŬɘ Globe Land 

ŬˊɞŰŮɚɞɨɜ ůɖɛŬɜŰɘəɎ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɔɖɠ ůŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ. ɇɞ ˊɟɧɔɟŬɛɛŬ 

Copernicus ˊɟɞůűɏɟŮɘ ŮɡɟŮɑŬ ɔəɎɛŬ ˊɟɞɥɧɜŰɤɜ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, əŬɚɨˊŰɞɜŰŬɠ ɗɏɛŬŰŬ ɧˊɤɠ ɖ ŬŰɛɞůűŬɘɟɘəɐ 

ɟɨˊŬɜůɖ, ɖ ŬɚɚŬɔɐ Űɞɡ əɚɑɛŬŰɞɠ əŬɘ ɖ ɢɟɐůɖ Űɖɠ ɔɖɠ. ɇɞ CORINE Land Cover ˊŬɟɏɢŮɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɞɡ ŮŭɎűɞɡɠ ůŮ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ, Ůɜɩ Űɞ CCI Land 

Cover ˊɟɞůűɏɟŮɘ ˊŬɔəɧůɛɘŬ əɎɚɡɣɖ ɔɘŬ Űɖɜ ɑŭɘŬ ˊŬɟɎɛŮŰɟɞ. ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ ŬɡŰɎ 

ŮɑɜŬɘ ɢɟɐůɘɛŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ŬɚɚŬɔɩɜ ůŰɖ ɢɟɐůɖ Űɖɠ ɔɖɠ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ 

Űɖɠ ˊɞɘəɘɚɧŰɖŰŬɠ Űɞɡ ŮŭɎűɞɡɠ ůŮ ŭɘŬűɞɟŮŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. 

 

ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, Űɞ ˊɟɧɔɟŬɛɛŬ Globe Land ŮůŰɘɎɕŮɘ ůŰɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

əŬŰɎůŰŬůɖɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ. Ⱥɜɩ Űɞ 

Copernicus, Űɞ CORINE Land Cover əŬɘ Űɞ CCI Land Cover ˊŬɟɏɢɞɡɜ ůɖɛŬɜŰɘəɎ 

ŭŮŭɞɛɏɜŬ ɔɘŬ Ůɡɟɨ űɎůɛŬ ɗŮɛɎŰɤɜ, Űɞ Globe Land ŮˊɘəŮɜŰɟɩɜŮɘ ɚŮˊŰɞɛŮɟɩɠ ůŰɖɜ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ ůŮ ˊŬɔəɧůɛɘɞ 

ŮˊɑˊŮŭɞ. ȷɡŰɧ Űɞ ˊɟɧɔɟŬɛɛŬ ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɢŮɘ Ŭɝɘɧɚɞɔɖ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ 

ɔɘŬ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊɞɚɘŰɘəɩɜ əŬɘ ɛɏŰɟɤɜ ŭɘŬŰɐɟɖůɖɠ. 

 

ɆɡɜɞɣɑɕɞɜŰŬɠ, ŬɜŬűɞɟɘəɎ, əɎˊɞɘŬ Ŭˊɧ ŰŬ ˊɟɞɥɧɜŰŬ ˊɞɡ ɗŬ ŮɟŮɡɜɐůɞɡɛŮ ŮɑɜŬɘ Űɞ CCI 

Land Cover ɞˊɞɨ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ ŬɚɚɎ əŬɘ Űɖ ɢɟɐůɖ Űɖɠ ɔɖɠ ɔɘŬ 

ɜŬ ŮəŰɘɛɐůɞɡɛŮ Űɘɠ ŭŬůɘəɏɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ , əŬɗɩɠ 

əŬɘ Űɞ CCI Biomass ɞˊɞɨ ˊɟɞůűɏɟŮɘ ŮəŰɘɛɐůŮɘɠ ɔɘŬ Űɖ ɓɘɞɛɎɕŬ Űɤɜ ŭŬůɩɜ ɔɘŬ ɜŬ 

ŮəŰɑɛɖůɞɡɛŮ ŰŬ ˊɞůɞůŰɎ Űɖɠ , Űɞ CCI Fire ɞˊɞɨ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ 

űɤŰɘɎɠ əŬɘ Űɘɠ əŬɛɏɜŮɠ ŮəŰɎůŮɘɠ. ȺˊɘˊɟɧůɗŮŰŬ  Űɞ CORINE Land Cover ˊɟɞůűɏɟŮɘ  

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ əɎɚɡɣɖ əŬɘ Űɖ ɢɟɐůɖ Űɖɠ ɔɖɠ, Űɞ CORINE Land Cover Change 

ȾŬŰŬɔɟɎűŮɘ Űɘɠ ŬɚɚŬɔɏɠ ůŰɖɜ əɎɚɡɣɖ əŬɘ Űɖ ɢɟɐůɖ Űɖɠ ɔɖɠ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ 
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ˊŮɟɘɧŭɞɡɠ əŬɘ Űɞɡɠ ɉɎɟŰŮɠ  CORINE Land Cover ˊɞɡ ɛŬɠ Ŭˊɞŭɑŭɞɡɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɖɠ 

əɎɚɡɣɖɠ əŬɘ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɔɖɠ ɔɘŬ Űɘɠ ŮűŬɟɛɞɔɏɠ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ˊɞɚŮɞŭɞɛɑŬɠ. 
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ȷɁȽɉɁȺɈɆȼ ȷɅȹȺɈɆȺɋɁ ɀȺ ɆɈɁȹɈȷɆɇȽȾȼ ɉɅȼɆȼ 

ȹɃɅɈūɃɅȽȾɋɁ ȾȷȽ ɀȺɇȺɋɅɃȿɃũȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ȾȷȽ 

ȺūȷɅɀɃũȼ ɇȺɉɁȽȾɋɁ ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ 
 

ȸŮɟɓɏɟɖɠ ɀɖɜɎɠ1, ȷˊɞůŰɞɚɧˊɞɡɚɞɠ ȸŬůɑɚɖɠ2, ȾɧɜŰɖɠ ȿŮɤɜɑŭŬɠ2, ɀɞɡůŬŭɎəɞɠ 

ȹɖɛɐŰɟɖɠ2, ȿŮəɎəɖɠ ȺɛɛŬɜɞɡɐɚ1*  

 
1ȷɔɟɞŰɘəɏɠ ȺűŬɟɛɞɔɏɠ ȽȾȺ (AgroApps PC), ȾɞɟɡŰůɎɠ 34, 55133, ŪŮůůŬɚɞɜɑəɖ 
2Big Blue Data Academy, ũŮɜɜŬŭɑɞɡ 14, ȯɜɤ ȿɘɧůɘŬ, 133 43, ȷɗɐɜŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȷɜɑɢɜŮɡůɖ ȷɟŭŮɨůŮɤɜ, ȹɞɟɡűɞɟɘəɎ ȹŮŭɞɛɏɜŬ, ɀŮŰŮɤɟɞɚɞɔɘəɎ 

ȹŮŭɞɛɏɜŬ, ɀɖɢŬɜɘəɐ ɀɎɗɖůɖ 

 

ɀɑŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ůɡɜɏˊŮɘŮɠ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ŮɑɜŬɘ ɖ ŮˊɑŭɟŬůɖ Űɖɠ 

ůŰɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ɡŭŬŰɘəɞɨɠ ˊɧɟɞɡɠ. ɇŬ ɞɚɞɏɜŬ əŬɘ ůɡɢɜɧŰŮɟŬ, ˊŬɟŬŰŮŰŬɛɏɜŬ 

ŭɘŬůŰɐɛŬŰŬ ɝɖɟŬůɑŬɠ ɛŮɘɩɜɞɡɜ Űɞ ŭɘŬɗɏůɘɛɞ ɜŮɟɧ ůŮ ˊŮɟɘɧŭɞɡɠ ɘŭɘŬɑŰŮɟŬ əɟɑůɘɛŮɠ ɔɘŬ 

Űɖ ɔŮɤɟɔɑŬ, ɖ ɞˊɞɑŬ ɞűŮɑɚŮŰŬɘ ɔɘŬ Űɞ 80% Űɖɠ ˊŬɔəɧůɛɘŬɠ əŬŰŬɜɎɚɤůɖɠ. Ƀ ůɡɜŮɢɩɠ 

ŬɡɝŬɜɧɛŮɜɞɠ ˊɚɖɗɡůɛɧɠ ŮɜŰŮɑɜŮɘ Űɞ ˊɟɧɓɚɖɛŬ ɎɛŮůŬ, ŬɚɚɎ əŬɘ ɏɛɛŮůŬ ɛŮ Űɖɜ Ŭɨɝɖůɖ 

Űɖɠ ˊŬɟŬɔɤɔɐɠ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ ɜŬ əŬɚɡűɗɞɨɜ ɞɘ ŬɜɎɔəŮɠ. ȼ ůɡɔəŮəɟɘɛɏɜɖ ŬɜɎɔəɖ 

ɞŭɖɔŮɑ ůŰɖɜ ŮˊɏəŰŬůɖ Űɖɠ ŮɜŰŬŰɘəɐɠ ɔŮɤɟɔɑŬɠ ɛŮ ůɡɜɏˊŮɘŬ ɜŬ əɚɘɛŬəɩɜɞɜŰŬɘ ůɖɛŬɜŰɘəɎ 

ɞɘ ŬˊŬɘŰɐůŮɘɠ ůŮ ŬɟŭŮɡŰɘəɧ ɜŮɟɧ. Ƀɘ ŬɡɝŬɜɧɛŮɜŮɠ ŬɜɎɔəŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ əŬɚɡűɗɞɨɜ ɛŮ 

Űɟɧˊɞ ˊɞɡ ɗŬ ŮɝŬůűŬɚɑɕŮɘ Űɖɜ ŬŮɘűɧɟɞ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ əŬɘ Űɖ ɓɏɚŰɘůŰɖ ɢɟɐůɖ 

Űɞɡ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɖɜ ŮˊɑŰŮɡɝɖ ɡɣɖɚɩɜ ŬˊɞŭɧůŮɤɜ. ȰɜŬ Ŭˊɧ 

ŰŬ ŮɛˊɧŭɘŬ ůŰɖ ɛŮŰɎɓŬůɖ ůŮ ŬŮɘűɧɟŮɠ ˊɟŬəŰɘəɏɠ ŬˊɞŰŮɚŮɑ ɖ ˊŬɟɎɜɞɛɖ ɎɜŰɚɖůɖ ˊɞɡ 

ŮűŬɟɛɧɕŮŰŬɘ ůŮ ŮəŰŮŰŬɛɏɜɞ ɓŬɗɛɧ əŬɘ ɞŭɖɔŮɑ ůŮ ŮɝɎɜŰɚɖůɖ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɘɜɤɜ 

ŬˊɞɗŮɛɎŰɤɜ. ȼ ŬˊɞɛŬəɟɡůɛɏɜɖ ŬɜɑɢɜŮɡůɖ Űɤɜ ŬɟŭŮɨůŮɤɜ ɛŮ Űɖ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ 

ˊŬɟŬŰɐɟɖůɖɠ ɔɖɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ɛɏůɞ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɡɢɧɜ ˊŬɟŬɜɞɛɘɩɜ, ɩůŰŮ ɜŬ 

Ůˊɘɓɚɖɗɞɨɜ ŰŬ ŬɜŰɑůŰɞɘɢŬ ˊɟɧůŰɘɛŬ, ŭɑɜɞɜŰŬɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɔɟɐɔɞɟɖɠ ŮˊɑɓɚŮɣɖɠ 

ɛŮɔɎɚɤɜ ŮəŰɎůŮɤɜ. ɆŰɖɜ ŮɟɔŬůɑŬ ŬɡŰɐ ŬɜŬˊŰɨɢɗɖəŮ ɛɘŬ ɛŮɗɞŭɞɚɞɔɑŬ ɓŬůɘůɛɏɜɖ ůŮ 

ŰŮɢɜɘəɏɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ɔɘŬ Űɖɜ ŬɡŰɧɛŬŰɖ ŬɜɑɢɜŮɡůɖ Űɤɜ ŬɟŭŮɨůŮɤɜ. ȼ ɛɏɗɞŭɞɠ  

ŬɝɘɞˊɞɘŮɑ ɛŮŰŮɤɟɞɚɞɔɘəɎ, ŭɞɟɡűɞɟɘəɎ əŬɘ ŮŭŬűɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ ɜŬ ŬɜɘɢɜŮɨŮɘ Űɘɠ 

ŬɟŭŮɨůŮɘɠ ˊɞɡ ɏɢɞɡɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŮ ɏɜŬ ŬɔɟɞŰŮɛɎɢɘɞ, ɢɤɟɑɠ ɜŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ 

űŬɘɜɧɛŮɜŬ ɓɟɞɢɧˊŰɤůɖɠ. ɇŬ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɛɞɜŰɏɚɞɡ ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ 

ŬɟɞŰɟŬɑŮɠ əŬɘ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ əŬŰɎ ŰŬ ɏŰɖ 2021-2023. ɇŬ ŮŭŬűɞɚɞɔɘəɎ 

ŭŮŭɞɛɏɜŬ Ŭűɞɟɞɨɜ Űɖ ůɨůŰŬůɖ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɜ ˊŮɟɘŮɢɧɛŮɜɖ ɞɟɔŬɜɘəɐ ɞɡůɑŬ, Ůɜɩ 

ŰŬ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖ ɗŮɟɛɞəɟŬůɑŬ, Űɖ ɓɟɞɢɧˊŰɤůɖ əŬɘ Űɖɜ 

ŮɝŬŰɛɘůɞŭɘŬˊɜɞɐ. ɇŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŬˊŮɘəɞɜɑůŮɘɠ radar əŬɘ 

ˊɞɚɡűŬůɛŬŰɘəɞɨɠ ŭŮɑəŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɡɔɟŬůɑŬ əŬɘ Űɖɜ əŬŰŬˊɧɜɖůɖ Űɤɜ 

əŬɚɚɘɏɟɔŮɘɩɜ, ŰŬ ɞˊɞɑŬ ɡˊɞɚɞɔɑůŰɖəŬɜ Ŭˊɧ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Sentinel-1 əŬɘ -2, ɛɏůɤ 

Űɖɠ ŭɘŬŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ Google Earth Engine. ũɘŬ Űɖɜ ŮəˊŬɑŭŮɡůɖ Űɤɜ Ŭɚɔɞɟɑɗɛɤɜ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɖɛŮɟɞɚɧɔɘŬ Ŭɔɟɞɨ, ɡŭɟɧɛŮŰɟŬ əŬɘ ɖɚŮəŰɟɞɓɎɜŮɠ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɘɠ ɖɛŮɟɞɛɖɜɑŮɠ Űɤɜ ŬɟŭŮɨůŮɤɜ ůŰŬ ŬɔɟɞŰŮɛɎɢɘŬ. ȼ ŭɘŬŭɘəŬůɑŬ ŮəˊŬɑŭŮɡůɖɠ 

Űɤɜ ɛɞɜŰɏɚɤɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ˊŮɟɘɚɎɛɓŬɜŮ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŰŮɢɜɘəɏɠ əŬɘ ŭɘŬŭɘəŬůɑŮɠ 

ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ Ůˊɑ Űɤɜ ŬəŬŰɏɟɔŬůŰɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɘɜ Ŭˊɧ Űɖɜ əɨɟɘŬ ŬɜɎɚɡůɖ Űɞɡɠ. 
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ɆŰɧɢɞɠ ɐŰŬɜ ɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ Űɞɡɠ ůŮ ŭɞɛɏɠ ˊɞɡ ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ 

əŬŰŬɜɧɖůɐ Űɞɡɠ Ŭˊɧ Ŭɚɔɞɟɑɗɛɞɡɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ. ɀŮŰŬɝɨ Ɏɚɚɤɜ ŮűŬɟɛɧůŰɖəŮ 

əŬɗŬɟɘůɛɧɠ əŬɘ əŬɜɞɜɘəɞˊɞɑɖůɖ ŭŮŭɞɛɏɜɤɜ, əŬɘ əɤŭɘəɞˊɞɑɖůɖ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ũɘŬ 

Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɛɞɜŰɏɚɞɡ ŬɜɑɢɜŮɡůɖɠ ŬɟŭŮɨůŮɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ o ŮˊɞˊŰŮɡɧɛŮɜɞɠ 

Ŭɚɔɧɟɘɗɛɞɠ ŰŬɝɘɜɧɛɖůɖɠ ɛŮ ɓɎůɖ Űɘɠ Ůɝɐɠ ɛŮɗɧŭɞɡɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ: ŭɏɜŰɟɞ 

ŬˊɧűŬůɖɠ (Decision Tree), ɛɏɗɞŭɞɠ Random trees (Random Forest), Ŭɚɔɧɟɘɗɛɞɠ Bayes, 

Ŭɚɔɧɟɘɗɛɞɠ KNN (k Nearest Neighbor) əŬɘ ɇŮɢɜɘəɐ SVM (Support Vector Machine). ȼ 

ɡˊɖɟŮůɑŬ ŬɜɑɢɜŮɡůɖɠ ɎɟŭŮɡůɖɠ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚŮɘ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ɜɞɛɘəɞɨ 

ˊɚŬɘůɑɞɡ, ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɘɠ Ŭɟɢɏɠ ŭɘŬɢŮɑɟɘůɖɠ ɡŭɎŰɤɜ ɜŬ Ůˊɘɓɚɏˊɞɡɜ ɎɛŮůŬ ɛŮɔɎɚŮɠ 

ŮəŰɎůŮɘɠ ɔɖɠ əŬɘ ɜŬ ŮɜŰɞˊɑɕɞɡɜ ˊŬɟɎɜɞɛŮɠ ŬɜŰɚɐůŮɘɠ ɜŮɟɞɨ ɐ ɔŮɤŰɟɐůŮɘɠ. ȼ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ůɡɜŮɘůűɞɟɎ Űɖɠ ɡˊɖɟŮůɑŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɐ ɔɘŬ 

ˊɟɞůŰŬŰŮɡɧɛŮɜŮɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ əŬɘ ɔɘŬ ŮɡɎɚɤŰŮɠ ůŮ ɜɘŰɟɞɟɨˊŬɜůɖ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɖ 

ɎɟŭŮɡůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɝɎɔŮŰŬɘ ɡˊɧ ŬɡůŰɖɟɧ ɏɚŮɔɢɞ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ 

ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ˊŬɟɏɢɞɡɜ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ůŰɘɠ Ŭɟɢɏɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

ˊɞɚɘŰɘəɩɜ əŬɘ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɞɡ ůŰɞɢŮɨɞɡɜ ůŰɖɜ ˊɟɞɩɗɖůɖ ɓɘɩůɘɛɤɜ ˊɟŬəŰɘəɩɜ 

ůɢŮŰɘəɎ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɜŮɟɞɨ.  
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ȷɂȽɃȿɃũȼɆȼ ɇȼɆ ɄȷɅȷũɋũȽȾɃɇȼɇȷɆ ɇȼɆ ũȼɆ ɆȺ ȺŪɁȽȾɃ 

ȺɄȽɄȺȹɃ ɀȺɆɋ ɇɃɈ ȹȺȽȾɇȼ ȸȿȷɆɇȼɆȼɆ NDVI 
 

ɇɟɘŬɜŰŬəɤɜůŰŬɜŰɐɠ ȹɖɛɐŰɟɖɠ*, ɀˊŬŰůŬɚɘɎ ɀŬɟɑŬ, ȿɩɚɞɠ ɁɘəɧɚŬɞɠ 

 
ȽɜůŰɘŰɞɨŰɞ ȺŭŬűɞɦŭŬŰɘəɩɜ Ʉɧɟɤɜ ï Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ȹȼɀȼɇɅȷ 

Ɇɞűɞəɚɐ ȸŮɜɘɕɏɚɞɡ 1, 14123, ȿɡəɧɓɟɡůɖ, ȺɚɚɎŭŬ 
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ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄŬɟŬɔɤɔɘəɧŰɖŰŬ ŮŭɎűɞɡɠ, NDVI, ŬŮɘűɞɟɑŬ, ŮŭŬűɘəɞɑ ˊɧɟɞɘ 

 

ȼ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɖɠ ɔɖɠ ŮɑɜŬɘ ɗŮɛŮɚɘɩŭɖɠ ŭŮɑəŰɖɠ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, 

ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘɎűɞɟŮɠ ɔŮɤɟɔɘəɏɠ, ɞɘəɞɚɞɔɘəɏɠ, əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ 

ŭɘŬůŰɎůŮɘɠ. ɆŮ ŬɡŰɐ Űɖ ɛŮɚɏŰɖ, ŭɘŮɟŮɡɜɞɨɛŮ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ 

ɔɖɠ ɛɏůɤ Űɞɡ ȹŮɑəŰɖ ȸɚɎůŰɖůɖɠ NDVI (Normalized Difference Vegetation Index), Ůɜɧɠ 

Ůɡɟɏɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞɡ ŭŮɑəŰɖ ɔɘŬ Űɖɜ ɓɚɎůŰɖůɖ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŭŮŭɞɛɏɜŬ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ. ȼ ɏɟŮɡɜɎ ɛŬɠ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ŰɎůŮɤɜ NDVI ůŮ 

ŭɘɎůŰɖɛŬ 8 ŮŰɩɜ. 

ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

(Sentinel) ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ Űɘɛɩɜ NDVI, əŬŰŬɔɟɎűɞɜŰŬɠ Űɘɠ ɢɟɞɜɘəɏɠ 

ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖ ɓɚɎůŰɖůɖ. Ƀ ŭŮɑəŰɖɠ NDVI ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ɚɧɔɞ (NIR-

RED)/(NIR+RED), ɧˊɞɡ NIR ŮɑɜŬɘ ɖ ŬɜŰŬɜɎəɚŬůɖ ɡˊɏɟɡɗɟɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ əŬɘ RED ɖ 

ŬɜŰŬɜɎəɚŬůɖ əɧəəɘɜɞɡ űɤŰɧɠ Űɞɡ ɞɟŬŰɞɨ űɎůɛŬŰɞɠ.  ɇŬ ŭŮŭɞɛɏɜŬ NDVI ŮɚɐűɗɖůŬɜ 

Ŭˊɧ Űɞ Copernicus Land Monitoring Service ůŮ Ůɗɜɘəɐ əɚɑɛŬəŬ əŬɘ ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 

300ɛ. ɆɡɔəŮəɟɘɛɏɜŬ, ɡˊɞɔɟŬɛɛɑɕɞɡɛŮ Űɖ ůɖɛŬůɑŬ Űɞɡ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɤɜ ɛɏɔɘůŰɤɜ 

Űɘɛɩɜ NDVI ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 8 ŮŰɩɜ (2014-2022) ɤɠ ɓŬůɘəɐɠ ɛɏŰɟɖůɖɠ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ŭɡɜŬɛɘəɞɨ ɛɏɔɘůŰɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ. ȾŮɜŰɟɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ 

ŬɜɎɚɡůɐɠ ɛŬɠ ŮɑɜŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ ɛɘŬɠ ɛɏůɖɠ ɛɏɔɘůŰɖɠ Űɘɛɐɠ ůŰɞɜ ɢɎɟŰɖ NDVI, ɖ ɞˊɞɑŬ 

ŮɜɞˊɞɘŮɑ Űɘɠ ˊŬɟŬŰɖɟɐůŮɘɠ Ŭɘɢɛɐɠ ˊɟŬůɑɜɞɡ ůŮ ɧɚɖ Űɖɜ ˊŮɟɑɞŭɞ ɛŮɚɏŰɖɠ. ȷɡŰɐ ɖ 

ůɡɔəŮɜŰɟɤŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ ˊɟɞůűɏɟŮɘ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ Ůˊɘůəɧˊɖůɖ Űɖɠ 

ɘəŬɜɧŰɖŰŬɠ Űɖɠ ɔɖɠ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɓɚɎůŰɖůɖɠ ůŰɞ ɓɏɚŰɘůŰɧ Űɖɠ 

ŮˊɑˊŮŭɞ. ɀɏůɤ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ əŬɘ ůŰŬŰɘůŰɘəɩɜ ŰŮɢɜɘəɩɜ, ɞɟɘɞɗŮŰɞɨɛŮ ɢɤɟɘəɎ 

ɛɞŰɑɓŬ əŬɘ ŰɎůŮɘɠ ůŰɖɜ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɖɠ ɔɖɠ, əŬŰŬɔɟɎűɞɜŰŬɠ Űɘɠ ˊŬɟŬɚɚŬɔɏɠ ůŮ 

ŭɘŬűɞɟŮŰɘəɏɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ɡˊɞɔɟŬɛɛɑɕɞɡɜ Űɖ ɢɟɖůɘɛɧŰɖŰŬ Űɞɡ NDVI ɤɠ ɘůɢɡɟɞɨ 

ŭŮɑəŰɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ, ŬɜŰŬɜŬəɚɩɜŰŬɠ Űɖɜ ŮɔɔŮɜɐ ůɢɏůɖ ɛŮŰŬɝɨ Űɖɠ 

ŭɡɜŬɛɘəɐɠ Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ. ȹɘŬəɟɑɜɞɜŰŬɠ ɛɞŰɑɓŬ 

ůŰɘɠ ŰɎůŮɘɠ NDVI, ŭɘŮɡəɟɘɜɑɕɞɡɛŮ Űɞɡɠ ɡˊɞəŮɑɛŮɜɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ 

ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɖɠ ɔɖɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ əɚɘɛŬŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ, Űɤɜ 

ŬɚɚŬɔɩɜ ɢɟɐůɖɠ ɔɖɠ əŬɘ Űɤɜ ŬɜɗɟɤˊɞɔŮɜɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. Ⱥˊɘˊɚɏɞɜ, ŬɝɘɞɚɞɔɞɨɛŮ 

Űɖ ɢɤɟɘəɐ ŮŰŮɟɞɔɏɜŮɘŬ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ, ŮɜŰɞˊɑɕɞɜŰŬɠ ˊŮɟɘɞɢɏɠ ɛŮ hotspot 

ɡɣɖɚɐɠ əŬɘ ɢŬɛɖɚɐɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŬɜɎɚɡůɐ ɛŬɠ ɏɢɞɡɜ ŮˊɘˊŰɩůŮɘɠ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ, 

ůŰɞɜ ŬɔɟɞŰɘəɧ ůɢŮŭɘŬůɛɧ əŬɘ ůŰɘɠ ˊɟɤŰɞɓɞɡɚɑŮɠ ɓɘɩůɘɛɖɠ ŬɜɎˊŰɡɝɖɠ. 
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ɄŬɟŬəɞɚɞɡɗɩɜŰŬɠ Űɘɠ ɛŬəɟɞˊɟɧɗŮůɛŮɠ ŰɎůŮɘɠ Űɞɡ NDVI, ɞɘ ɡˊŮɨɗɡɜɞɘ ɢɎɟŬɝɖɠ 

ˊɞɚɘŰɘəɐɠ əŬɘ ɞɘ ŭɘŬɢŮɘɟɘůŰɏɠ ɔɖɠ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞəŰɐůɞɡɜ ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ 

ŰŮəɛɖɟɘɤɛɏɜɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ɛŮ ůŰɧɢɞ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ əŬɘ Űɖɠ 

ŬɜɗŮəŰɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ Ůɜɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ NDVI ɛŮ Űɞɡɠ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɨɠ ŭŮɑəŰŮɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ɞɚɘůŰɘəɐ əŬŰŬɜɧɖůɖ Űɤɜ ˊɞɚɨˊɚɞəɤɜ 

ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ ɛŮŰŬɝɨ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɞɡ 

ɞɘəɞůɡůŰɐɛŬŰɞɠ. ȼ ɛŮɚɏŰɖ ɡˊɞɔɟŬɛɛɑɕŮɘ Ůˊɑůɖɠ Űɖ ůɖɛŬůɑŬ Űɖɠ ŮɜůɤɛɎŰɤůɖɠ Űɖɠ 

ɢɟɧɜɞɡ ůŰɘɠ ŮəŰɘɛɐůŮɘɠ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ, ŬɜŬɔɜɤɟɑɕɞɜŰŬɠ Űɖ ɢɟɞɜɘəɐ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ ˊɞɡ ŮɑɜŬɘ ŮɔɔŮɜɐɠ ůŰŬ űɡůɘəɎ ůɡůŰɐɛŬŰŬ. ȷɜŬɚɨɞɜŰŬɠ Űɘɠ ŰɎůŮɘɠ Űɞɡ 

NDVI ɔɘŬ ɛɘŬ ŮəŰŮŰŬɛɏɜɖ ˊŮɟɑɞŭɞ, əŬŰŬɔɟɎűɞɡɛŮ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɤɜ ŮˊɞɢɘŬəɩɜ 

əɨəɚɤɜ, Űɤɜ əɚɘɛŬŰɘəɩɜ ŭɘŬəɡɛɎɜůŮɤɜ əŬɘ Űɤɜ ɞɘəɞɚɞɔɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ, ŮɜɘůɢɨɞɜŰŬɠ 

ɏŰůɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰɎ ɛŬɠ. 

ɆɡɛˊŮɟŬůɛŬŰɘəɎ, ɖ ɏɟŮɡɜɎ ɛŬɠ ɡˊɞɔɟŬɛɛɑɕŮɘ Űɖ ůɖɛŬůɑŬ Űɞɡ ŭŮɑəŰɖ NDVI ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ ůŮ ɛŬəɟɞˊɟɧɗŮůɛŮɠ ɢɟɞɜɘəɏɠ əɚɑɛŬəŮɠ. ɀɏůɤ 

Űɖɠ ůɡɔɢɩɜŮɡůɖɠ ŰŮɢɜɘəɩɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ, ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ əŬɘ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ, 

ˊŬɟɏɢɞɡɛŮ ˊɞɚɨŰɘɛŮɠ ɔɜɩůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɖ ŭɡɜŬɛɘəɐ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɖɠ ɔɖɠ əŬɘ 

Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ůŰɖ ɓɘɩůɘɛɖ ŭɘŬɢŮɑɟɘůɐ Űɖɠ. ȼ ůɡɜŮɢɐɠ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ŬɜɎɚɡůɖ 

Űɤɜ ŰɎůŮɤɜ NDVI ɗŬ ŮɑɜŬɘ ɞɡůɘŬůŰɘəɐɠ ůɖɛŬůɑŬɠ ɔɘŬ ůŰɟŬŰɖɔɘəɏɠ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɡ 

ůŰɞɢŮɨɞɡɜ ůŰɖɜ ˊɟɞɩɗɖůɖ Űɖɠ ɡɔŮɑŬɠ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ əŬɘ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ 

ŮɡɖɛŮɟɑŬɠ ůŮ ɏɜŬɜ ŰŬɢɏɤɠ ɛŮŰŬɓŬɚɚɧɛŮɜɞ əɧůɛɞ. 

  



 
 

 

 
53 

ɆɈɁȺȹɅȽȷ II: ɉɤɟɘəɐ ɆŰŬŰɘůŰɘəɐ - ũŮɤůŰŬŰɘůŰɘəɐ ï ɇŮɢɜɖŰɐ 

Ɂɞɖɛɞůɨɜɖ 
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ɆɇȷɇȽɆɇȽȾȷ ɉɋɅȽȾȷ ɀɃɁɇȺȿȷ ȺɂȷɄȿɋɆȼɆ ȷɆŪȺɁȺȽɋɁ 
 
ȻɐɛŮɟŬɠ Ɇ. 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ, ɇɛɐɛŬ ɆŰŬŰɘůŰɘəɐɠ əŬɘ ȷɜŬɚɞɔɘůŰɘəɩɜ - ɉɟɖɛŬŰɞɞɘəɞɜɞɛɘəɩɜ 

ɀŬɗɖɛŬŰɘəɩɜ, ɆɎɛɞɠ, 83200, zimste@aegean.gr 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɉɤɟɘəɎ ɛɞɜŰɏɚŬ, Ising, q-Potts, SEIS, SEIR, ɛɞɜŰɏɚŬ ŮɝɎˊɚɤůɖɠ 

ŬůɗŮɜŮɘɤɜ 

 

ɄŬɟɎ Űɖ ůɡɜŮɢɐ ˊɟɧɞŭɞ ůŰɖɜ ŮˊɘŭɖɛɘɞɚɞɔɑŬ, ŭɡůŰɡɢɩɠ, ɞ Űɟɧˊɞɠ ˊɞɡ ɛŮŰŬŭɑŭŮŰŬɘ ɛɘŬ 

ŬůɗɏɜŮɘŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɎɔɜɤůŰoɠ əŬɗɩɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŰɟɑŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ɚŬɛɓɎɜɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɖɜ ɢɤɟɘəɧŰɖŰŬ Űɤɜ ŬŰɧɛɤɜ: 

¶ Ƀɘ ɘɞɑ ˊɞɡ ɛŮŰŬɚɚɎůůɞɜŰŬɘ ůɡɜŮɢɩɠ əŬɘ ɔɑɜɞɜŰŬɘ ˊɘɞ ŬɜɗŮəŰɘəɞɑ ůŰŬ  

ɡˊɎɟɢɞɜŰŬ űɎɟɛŬəŬ 

¶ ȼ ɛŮŰɎŭoůɖ Űɞɡ ɘɞɨ ŬɜɎɛŮůŬ ůŰɞɡɠ  Ŭɜɗɟɩˊɞɡɠ ŮɑɜŬɘ ɏɜŬ ˊɞɚɨˊɚɞəɞ  

űŬɘɜɧɛŮɜo 

¶ Ƀɘ ŮˊŬűɏɠ Űɤɜ Ŭɜɗɟɩˊɤɜ ůɡɜŰŮɚɞɨɜ ɏɜŬ ˊɞɚɨˊɚɞəo ŭɑəŰɡɞ əŬɘ ŮɑɜŬɘ  

ˊɞɚɨ ŭɨůəɞɚɞ ɜŬ ɛŮɚŮŰɖɗŮɑ ɖ ŮɝɎˊɚɤůɖ Űɞɡ ɘoɨ ůŮ ŬɡŰɧ. 

 

ɇŬ ɛŬɗɖɛŬŰɘəɎ ɛɞɜŰɏɚŬ ɛˊɞɟɞɨɜ ɜŬ ɓɞɖɗɐůɞɡɜ ůŰɞɜ ɏɚŮɔɢɞ ɛɘŬɠ ŬůɗɏɜŮɘŬɠ  

ŬˊŬɜŰɩɜŰŬɠ ůŰŬ ŰɟɑŬ ŬɡŰɎ ɓŬůɘəɎ ŮɟɤŰɐɛŬŰŬ. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ŬɟɢɘəɎ ˊŬɟɞɡůɘɎɕŮɘ Űɞ əŬŰɖɔɞɟɘəɧ (2 ˊŮɟɘɞɢɏɠ) ɢɤɟɘəɧ 

ɛɞɜŰɏɚɞ Ising ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖɜ ɞɛɞɔɏɜŮɘŬ Űɞɡ ɢɤɟɘəɞɨ ˊŮŭɑɞɡ əɎɜɞɜŰŬɠ ɢɟɐůɖ 

ɀŬɟəɞɓɘŬɜɩɜ ŰɡɢŬɑɤɜ ˊŮŭɑɤɜ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ ˊŬɟŬɚɚŬɔɐ Űɞɡ  

ɛɞɜŰɏɚɞɡ Ising ɛŮ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 2 ˊŮɟɘɞɢɏɠ ŬɜɎɚɡůɖɠ, Űɞ ɛɞɜŰɏɚɞ q-Potts, ɧˊɞɡ q o 

Ŭɟɘɗɛɧɠ Űɤɜ ɡˊɧ ŮɝɏŰŬůɖ ˊŮɟɘɞɢɩɜ əŬɘ əŬŰŬɚɐɔŮɘ ůŰɖɜ ˊŬɟɞɡůɑŬůɖ Ůˊɘŭɖɛɘɞɚɞɔɘəɩɜ 

ɛɞɜŰɏɚɤɜ SEIS əŬɘ SEIR ɛŮ ɢɟɐůɖ ŬɡŰɞɛɎŰɤɜ. Ʉɟɞůɞɛɞɑɤůɖ Űɤɜ ŮəɎůŰɞŰŮ ɛɞɜŰɏɚɤɜ 

ŬˊɞŭŮɘəɜɨŮɘ Űɖɜ ɢɤɟɘəɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɞɡɠ.   
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ɇȺɉɁȽȾȺɆ ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ ɆȺ ɄȺɅȽȸȷȿȿɃɁɇȽȾȺɆ 

ȺȽȾɃɁȺɆ 
ȻɐɛŮɟŬɠ Ɇ.1* əŬɘ ɀŬŰůɘɜɞɠ Ɉ. 2 

1 ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ, ɇɛɐɛŬ ɆŰŬŰɘůŰɘəɐɠ əŬɘ ȷɜŬɚɞɔɘůŰɘəɩɜ - ɉɟɖɛŬŰɞɞɘəɞɜɞɛɘəɩɜ 

ɀŬɗɖɛŬŰɘəɩɜ, ɆɎɛɞɠ, 83200, zimste@aegean.gr 

2ɇɛɐɛŬ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɀɡŰɘɚɐɜɖ,  81100, matsinos@aegean.gr 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɇɛɖɛŬŰɞˊɞɑɖůɖ Ůɘəɧɜɤɜ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮɘəɧɜŮɠ, q-Potts ɛɞɜŰɏɚŬ, k-

means Ŭɚɔɧɟɘɗɛɞɠ.   

 

ȼ ŰɛɖɛŬŰɞˊɞɑɖůɖ Ůɘəɧɜɤɜ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ŭɘŮɟŮɨɜɖůɖ ŮɡɎɚɤŰɤɜ 

ˊŮɟɘɞɢɩɜ ŮɘŭɘəɧŰŮɟŬ ůŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ŭŮŭɞɛɏɜŬ ɧˊɞɡ ŬɚɚɞɘɩůŮɘɠ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɎ 

ɛɞɜŰɏɚŬ ɗɞɟɨɓɤɜ Ůˊɘŭɟɞɨɜ ůŰɖɜ ŰŮɚɘəɐ ŭɞɛɐ Űɞɡɠ. ȺɘŭɘəɧŰŮɟŬ, ɞɘ ˊɟɞɓɚɖɛŬŰɘəɏɠ 

ŬɡɝɎɜɞɜŰŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɏɔɢɟɤɛɤɜ Ůɘəɧɜɤɜ, ɧˊɞɡ ŮˊŮɝŮɟɔŬůɑŬ ɛɘəɟɩɜ ˊŮɟɘɞɢɩɜ 

ŬˊɞŰŮɚŮɑ əŬɗɞɟɘůŰɘəɐɠ ůɖɛŬůɑŬɠ ŬɜɎɚɡůɖ.   

ɄɟɞŰŮɑɜɞɜŰŬɘ ŰŮɢɜɘəɏɠ ɢɤɟɘəɐɠ ɛɞɜŰŮɚɞˊɞɑɖůɖɠ ɔɘŬ Űɞɜ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ɢɤɟɘəɐɠ ŭɞɛɐɠ 

Űɤɜ Ůɘəɧɜɤɜ ɛŮ ɓɎůɖ Űɖɜ ŭɘŬűɞɟŮŰɘəɧŰɖŰŬ Űɤɜ ɢɟɤɛɎŰɤɜ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ɏɜŬ 

ɀŬɟəɞɓɘŬɜɧ ŰɡɢŬɑɞ ˊŮŭɑɞ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ɢɟɤɛŬŰɘəɞɨɠ ůɡɜŭɡŬůɛɞɨɠ ɛˊɞɟŮɑ ɜŬ 

ŮűŬɟɛɞůɗŮɑ ɞɟɘɕɧɛŮɜɞ ɤɠ q-Potts ɛɞɜŰɏɚɞ, ɧˊɞɡ q ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɢɟɤɛɎŰɤɜ. ũɘŬ Űɞɜ 

əŬɗɞɟɘůɛɧ Űɤɜ ŮˊɑɛŬɢɤɜ ˊŮɟɘɞɢɩɜ ɛŮ ɓɎůɖ Űɞɡɠ ɢɟɤɛŬŰɘůɛɞɨɠ, ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ 

ɢɤɟɘəɐ ɞɛɞɘɞɔɏɜŮɘŬ ɞ Ŭɚɔɧɟɘɗɛɞɠ ə-means ˊɟɞŰŮɑɜŮŰŬɘ, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ 

ŰŮɢɜɘəɐ ůɡůŰŬŭɞˊɞɑɖůɖɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ. ȺűŬɟɛɞɔɏɠ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ůŮ 

ŭɘŬűɞɟŮŰɘəɩɜ ɛɞɟűɩɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮɘəɧɜŮɠ.   
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ɈɄɃȿɃũȽɆɀɃɆ ɇɃɈ ȺȹȷūȽȾɃɈ ȷɁŪɅȷȾȷ ɆȺ ūɈȿȿɃȸɃȿȷ 

ȹɅɈɃȹȷɆȼ ȾȷȽ ŪȷɀɁɋɁȺɆ ɀȺ ɉɅȼɆȼ ɇȺɉɁȽȾɋɁ 

ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ 

ȿɩɚɞɠ ɁɘəɧɚŬɞɠĭ, ɀˊŬŰůŬɚɘɎ ɀŬɟɑŬĭ, ɇɟɘŬɜŰŬəɤɜůŰŬɜŰɐɠ ȹɖɛɐŰɟɘɞɠĭ*, ȻŬɢŬɟɞɨŭɖ 

ɆŰŬɡɟɞɨɚŬĮ, ūɤŰɏɚɚɖ ɀŬɟɘɎɜŰɕŮɚŬį, ɅŬŭɧɔɚɞɡ ȾŬɚɚɘɧˊɖĮ 

ĭȽɜůŰɘŰɞɨŰɞ ȺŭŬűɞɦŭŬŰɘəɩɜ Ʉɧɟɤɜ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ȹȼɀȼɇɅȷ 

Ɇɞűɞəɚɐ ȸŮɜɘɕɏɚɞɡ 1, 14123, ȿɡəɧɓɟɡůɖ, ȺɚɚɎŭŬ 

ĮɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ūɡůɘəɩɜ Ʉɧɟɤɜ, Ɇɢɞɚɐɠ 

ȺˊɘůŰɖɛɩɜ ũŮɤˊɞɜɑŬɠ əŬɘ ȹŬůɞɚɞɔɑŬɠ, ȹɖɛɞəɟɑŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪɟɎəɖɠ, 68200 

ɃɟŮůŰɘɎŭŬ, ȺɚɚɎŭŬ 

įȽɜůŰɘŰɞɨŰɞ ȹŬůɘəɩɜ ȺɟŮɡɜɩɜ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ȹȼɀȼɇɅȷ, ȸŬůɘɚɘəɎ 

Ūɏɟɛɖɠ, 57006, ŪŮůůŬɚɞɜɑəɖ, ȺɚɚɎŭŬ 

* trdimitrios@gmail.com 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȺŭŬűɘəɧɠ ɞɟɔŬɜɘəɧɠ ɎɜɗɟŬəŬɠ, ɛɖɢŬɜɘəɐ ɛɎɗɖůɖ, ŭɎůɖ, ɢŬɟŰɞɔɟɎűɖůɖ 

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ɏɔɘɜŮ ɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ ŮŭŬűɘəɞɨ ɞɟɔŬɜɘəɞɨ ɎɜɗɟŬəŬ (SOC) 

ˊɟɞŰŮɑɜɞɜŰŬɠ ɛɘŬ ɜɏŬ ˊɟɞůɏɔɔɘůɖ, əŬɗɩɠ  ɞɘ ˊŬɟŬŭɞůɘŬəɏɠ ɛɏɗɞŭɞɘ ŮəŰɑɛɖůɖɠ SOC ŮɑɜŬɘ 

ɢɟɞɜɞɓɧɟŮɠ əŬɘ ŭŬˊŬɜɖɟɏɠ. ũɘô ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ŰŮɢɜɘəɏɠ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ɔɘŬ 

Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ SOC ůŮ ŭŬůɘəɏɠ ŮəŰɎůŮɘɠ Űɖɠ ɂɎɜɗɖɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŮ űɡɚɚɞɓɧɚŬ 

ŭɎůɖ ŭɟɡɧɠ əŬɘ ůŮ ɗŬɛɜɩɜŮɠ ŬŮɘűɨɚɚɤɜ ˊɚŬŰɡűɨɚɚɤɜ. Ƀ ɟɧɚɞɠ Űɤɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ 

ŬɡŰɩɜ ůŰɞɜ əɨəɚɞ Űɞɡ ɎɜɗɟŬəŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧɠ əŬɘ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ˊɟŬəŰɘəɏɠ 

ŭɘŬɢŮɑɟɘůɖɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ ɛŮŰŬɓɞɚɏɠ ůŰŬ ŮˊɑˊŮŭŬ SOC. ȼ ŮəŰɑɛɖůɖ Űɖɠ 

ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ ůŮ SOC ůɡɛɓɎɚɚŮɘ ůŰɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ŭɡɜŬɛɘəɐɠ ůɡɜŮɘůűɞɟɎɠ Űɤɜ 

ɞɘəɞůɡůŰɖɛɎŰɤɜ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ, ɖ 

ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ çȹɡɜŬɛɘəɐ ŬˊɞɔɟŬűɐ Űɖɠ 

ŭɏůɛŮɡůɖɠ CO2 ůŮ űɡɚɚɞɓɧɚŬ ŭɟɡɞŭɎůɖ əŬɘ ŭŬůɘəɏɠ ŮəŰɎůŮɘɠ ŬŮɘűɡɚɚɩɜ ˊɚŬŰɡűɨɚɚɤɜ, 

ůɡɜŮɘůűɞɟɎ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ Ůɗɜɘəɐɠ ŬˊɞɔɟŬűɐɠ ŬŮɟɑɤɜ Űɞɡ ɗŮɟɛɞəɖˊɑɞɡ ůŰɖ 

ŭŬůɞˊɞɜɑŬ (ForOaks)è ˊɞɡ ɢɟɖɛŬŰɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɞ ɄɟɎůɘɜɞ ɇŬɛŮɑɞ. 

ɆŰɖ ɛŮɚɏŰɖ ɏɔɘɜŮ Ŭɝɘɞˊɞɑɖůɖ ůɡɜŭɡŬůɛɞɨ Ŭɚɔɧɟɘɗɛɤɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ (ML) ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŮ random forest, quantile random forest əŬɘ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ ɔɘŬ Űɖɜ 

ŬɜɎˊŰɡɝɖ ɛɞɜŰɏɚɤɜ ˊɟɧɓɚŮɣɖɠ ɛŮ ůəɞˊɧ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ SOC. ȼ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

Ŭɚɔɧɟɘɗɛɤɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ (ML) ɓŬůɑɕŮŰŬɘ ůŰɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧɓɚŮɣɖɠ Űɞɡ SOC 

ŬɝɘɞˊɞɘɩɜŰŬɠ Űɘɠ ůɢɏůŮɘɠ Űɞɡ SOC əŬɘ ŭɘɎűɞɟɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ  ɛŮŰŬɓɚɖŰɩɜ ˊɞɡ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŭŮŭɞɛɏɜŬ ŭɞɟɡűɧɟɤɜ, ŰɞˊɞɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɘŭɘɧŰɖŰŮɠ Űɞɡ 

ŮŭɎűɞɡɠ. ɆŰɞɢŮɨɞɜŰŬɠ ůŰɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɞɡ ɛɞɜŰɏɚɞɡ əŬɘ 

Űɖɜ ŮɝɎɚŮɘɣɖ əɎɗŮ ˊɘɗŬɜɞɨ overfit, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɏɗɞŭɞɠ ñrecursive feature 

eliminationò (RFE) ɔɘŬ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 
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ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŬˊɞŰŮɚɞɨɜŰŬɘ Űɧůɞ Ŭˊɧ ŭŮŭɞɛɏɜŬ ˊŮŭɑɞɡ ˊɞɡ 

ɚɐűɗɖəŬɜ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ɏɟɔɞɡ ɧůɞ əŬɘ ůɖɛŮɘŬəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞ LUCAS 2018, ɛŬɕɑ 

ɛŮ ŬɜŰɑůŰɞɘɢŮɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ 

ˊɞɡ Ŭűɞɟɞɨɜ ůŰɞ əɚɑɛŬ, Űɞ ɡɣɧɛŮŰɟɞ, Űɖɜ əɚɑůɖ, Űɞɡɠ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ, ɧˊɤɠ 

Normalised Difference Vegetation Index (NDVI), Leaf Area Index (LAI) əŬɘ Fraction of 

absorbed photosynthetically active radiation (FAPAR). ɇŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɡˊɞɓɚɐɗɖəŬɜ 

ůŮ əŬŰɎɚɚɖɚɖ ˊɟɞŮˊŮɝŮɟɔŬůɑŬ  ɔɘŬ Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ŬəɟŬɑɤɜ Űɘɛɩɜ, Űɖɜ 

ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ Űɘɛɩɜ ˊɞɡ ɚŮɑˊɞɡɜ əŬɘ Űɖɜ əŬɜɞɜɘəɞˊɞɑɖůɖ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ, ɩůŰŮ ɜŬ 

ŭɘŬůűŬɚɘůŰŮɑ ɖ ɓɏɚŰɘůŰɖ Ŭˊɧŭɞůɖ Űɞɡ ɛɞɜŰɏɚɞɡ. ɇŬ ˊɟɞɔɜɤůŰɘəɎ ɛɞɜŰɏɚŬ 

ŮəˊŬɘŭŮɨŰɖəŬɜ əŬɘ ŮˊɘəɡɟɩɗɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɏɜŬ ɡˊɞůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛŮ 

ŰŮɢɜɘəɏɠ ɧˊɤɠ 10fold cross validation ɔɘŬ Űɖɜ ɔŮɜɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȼ 

Ŭˊɧŭɞůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ŬɝɘɞɚɞɔɐɗɖəŮ ɛŮ ɓɎůɖ ŭɘɎűɞɟŮɠ ɛŮŰɟɘəɏɠ, ɧˊɤɠ Űɞ ɛɏůɞ 

ŰŮŰɟŬɔɤɜɘəɧ ůűɎɚɛŬ (RMSE), Űɞ ɛɏůɞ ŬˊɧɚɡŰɞ ůűɎɚɛŬ (MAE) əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ 

ˊɟɞůŭɘɞɟɘůɛɞɨ (RĮ). ɇɏɚɞɠ ɖ ŬˊŮɘəɧɜɘůɖ Űɞɡ ɛɞɜŰɏɚɞɡ ɐŰŬɜ ɏɜŬɠ ɢɎɟŰɖɠ SOC Űɞɡ 

ŭɎůɞɡɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ ɢɎɟŰɖ ɛɏůɖɠ Űɘɛɐɠ əŬɘ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ.  

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ŰŬ ɛɞɜŰɏɚŬ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ŮəŰɘɛɞɨɜ ɛŮ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧ Űɟɧˊɞ Űɖɜ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ SOC ůŮ űɡɚɚɞɓɧɚŬ ŭɟɡɞŭɎůɖ əŬɘ 

ɗŬɛɜɩɜŮɠ ŬŮɘűɨɚɚɤɜ ˊɚŬŰɡűɨɚɚɤɜ Űɖɠ ɂɎɜɗɖɠ ɛŮ ůɢŮŰɘəɎ əŬɚɧ ŮˊɑˊŮŭɞ ŬəɟɑɓŮɘŬɠ. ȼ 

ŮűŬɟɛɞɔɐ ŰŮɢɜɘəɩɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ SOC ́ ɚŮɞɜŮəŰŮɑ Űɤɜ 

ˊŬɟŬŭɞůɘŬəɩɜ ɛŮɗɧŭɤɜ, ŮɘŭɘəɎ ɧůɞɜ ŬűɞɟɎ ůŰɖ ŭɡɜŬŰɧŰɖŰŬ ŮˊɏəŰŬůɖɠ əŬɘ 

ŮɜůɤɛɎŰɤůɖɠ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ Űɞɡ ɢɩɟɞɡ. Ůˊɑůɖɠ, ɖ Ŭɝɘɞˊɞɑɖůɐ Űɖɠ Ŭˊɧ Űɞɡɠ 

ŭɘŬɢŮɘɟɘůŰɏɠ Űɤɜ ŭŬůɩɜ əŬɘ Űɞɡɠ ɡˊŮɨɗɡɜɞɡɠ ɚɐɣŮɤɜ ŬˊɞűɎůŮɤɜ, ɛˊɞɟŮɑ ɜŬ ůɡɛɓɎɚŮɘ 

ůŰɖ ůɤůŰɐ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ɞɘəɞůɡůŰɖɛɎŰɤɜ ɔɘŬ Űɞɜ ɛŮŰɟɘŬůɛɧ Űɖɠ 

əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ.  
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ɉɋɅɃɉɅɃɁȽȾȷ ɄɅɃɇɈɄȷ ɀȺɇȷȸɃȿȼɆ ȹȷȾɃɄȿȼŪɈɆɀɃɈ 

(BACTROCERA OLEAE, DIPTERA, TEPHRITIDAE) ũȽȷ ȺɄɇȷ 

ȾȷȿȿȽȺɅũȼɇȽȾȺɆ ɄȺɅȽɃȹɃɈɆ (2017-2023) Ɇɇȼ ɆȷɀɃ 
 

ȻŬűŮɘɟɏɚɚɖ ɆɞűɑŬ1*, ɆɏɜŰŬɠ ȺɡůŰɟɎŰɘɞɠ2, ɆŰŬɡɟɘŬɜɎəɖɠ ũɘɩɟɔɞɠ3, ȾŬŰůɘəɞɔɘɎɜɜɖɠ 

ũɘɩɟɔɞɠ4, Ⱦɑɕɞɠ ŪŬɜɎůɖɠ5 

(1)ɈˊɞɣɐűɘŬ ŭɘŭɎəŰɞɟŬɠ (ɡˊŮɨɗɡɜɖ ŬɚɚɖɚɞɔɟŬűɑŬɠ s.zafeirelli@aegean.gr),  

(2)Ɉˊɞɣɐűɘɞɠ ŭɘŭɎəŰɞɟŬɠ,  

(3,4)ȹɘŭɎəŰɞɟŬɠ,  

(5)ȾŬɗɖɔɖŰɐɠ,  

(1,2,3,4,5)ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɀɡŰɘɚɐɜɖ 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ɉɤɟɞɢɟɞɜɘəɎ ˊɟɧŰɡˊŬ, Bactrocera oleae, ŭɡɜŬɛɘəɐ ŭŬəɞˊɚɖɗɡůɛɞɨ, 

ɏɚŮɔɢɞɠ ŮɜŰɧɛɤɜ 

ȼ əŬŰŬɜɧɖůɖ Űɖɠ ɢɤɟɞɢɟɞɜɘəɐɠ ŭɡɜŬɛɘəɐɠ Űɤɜ ˊɚɖɗɡůɛɩɜ ŮɜŰɧɛɤɜ ŮɑɜŬɘ ɕɤŰɘəɐɠ 

ůɖɛŬůɑŬɠ ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Ůɢɗɟɩɜ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ŬɚɚɎ əŬɘ ɔɘŬ Űɖ 

ɛŮɑɤůɖ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ŮˊɘɓɎɟɡɜůɖɠ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ůŮ ɞɘəɞůɡůŰɖɛɘəɏɠ 

ŭɘŮɟɔŬůɑŮɠ. ɆŮ ŬɡŰɐ Űɖ ŭɖɛɞůɑŮɡůɖ ŭɘŮɟŮɡɜɩɜŰŬɘ ɞɘ ˊɚɖɗɡůɛɘŬəɏɠ ŰɎůŮɘɠ Űɞɡ ŭɎəɞɡ 

(Bactrocera oleae) ůŰɖ ɆɎɛɞ Ŭˊɧ Űɞ 2017 ɏɤɠ Űɞ 2023, ɛŮ Űɖ ɢɟɐůɖ ɛŮŰɟɐůŮɤɜ 

ˊɚɖɗɡůɛɞɨ ŭɎəɞɡ ůŮ 400 ˊŬɔɑŭŮɠ McPhail ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɞɡ ɜɖůɘɞɨ əɎɗŮ 5 ɖɛɏɟŮɠ 

Ŭˊɧ Űɖɜ 1ɖ Ƚɞɡɜɑɞɡ ɏɤɠ Űɘɠ 31 ɃəŰɤɓɟɑɞɡ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ŭŬəɞəŰɞɜɑŬɠ.  

ȼ ŬəɟɑɓŮɘŬ əŬɘ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ ůɡɚɚɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɝŬůűŬɚɑůŰɖəŮ Ŭˊɧ 

Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ Ůˊɘəɨɟɤůɖ ɗɏůŮɤɜ əŬɘ ɛŮŰɟɐůŮɤɜ ˊŬɔɑŭɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŮűŬɟɛɞɔɐ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ. ȷɡŰɐ ɖ ˊɟɞůɏɔɔɘůɖ ŭɘŮɡəɧɚɡɜŮ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɓɎůɖɠ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞůɓɎůɘɛɖ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ əɘɜɖŰɐɠ 

ŰɖɚŮűɤɜɑŬɠ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ŬˊɟɧůəɞˊŰɖ ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ůɡɚɚŮɔɧɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɑůɖɠ, ŭɘŮɝɐɢɗɖůŬɜ ˊŮɟɘɞŭɘəɞɑ ɏɚŮɔɢɞɘ Ŭˊɧ ɔŮɤˊɧɜɞɡɠ ɔɘŬ 

Űɖɜ Ůˊɘəɨɟɤůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ɛŮŰɟɐůŮɤɜ. ũɘŬ ɜŬ ɛŮŰɟɘŬůŰŮɑ ɖ ŮɜŭŮɢɧɛŮɜɖ ɛŮɟɞɚɖɣɑŬ 

Ůˊɘɚɞɔɐɠ, ɧɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ˊɟɞɐɚɗŬɜ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ ŮɚŬɘɧŭŮɜŰɟŬ ɖɚɘəɑŬɠ Ɏɜɤ Űɤɜ 

ŮəŬŰɧ ŮŰɩɜ əŬɘ Ŭˊɧ Űɖɜ ˊɞɘəɘɚɑŬ ŪɟɞɡɛˊɞɚɘɎ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧŰɖŰŬ Űɤɜ ŮɡɟɖɛɎŰɤɜ Űɖɠ ɛŮɚɏŰɖɠ. ɀɏůɤ ɢɤɟɘəɐɠ ɢŬɟŰɞɔɟɎűɖůɖɠ əŬɘ 

ŬɜɎɚɡůɖɠ ɢɤɟɞɢɟɞɜɘəɩɜ ŰɎůŮɤɜ, ŭɘŮɟŮɡɜɞɨɛŮ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖ 

ŭɡɜŬɛɘəɐ Űɞɡ ˊɚɖɗɡůɛɞɨ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ əɚɘɛŬŰɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ əŬɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ Űɞˊɑɞɡ. ȹɖɛɘɞɡɟɔɐɗɖəŬɜ ɢɎɟŰŮɠ ɔɘŬ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɖɠ ɢɤɟɘəɐɠ 

ˊɡəɜɧŰɖŰŬɠ Űɤɜ ˊɚɖɗɡůɛɩɜ Űɞɡ ŭɎəɞɡ, əŬɗɩɠ əŬɘ Űɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ 

ˊɚɖɗɡůɛɩɜ, ŬɜɘɢɜŮɨɞɜŰŬɠ ɛɞŰɑɓŬ ɞɛŬŭɞˊɞɑɖůɖɠ ɐ ŭɘŬůˊɞɟɎɠ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ŬɜɎɚɡůɖ ɢɤɟɘəɐɠ ŬɡŰɞůɡůɢɏŰɘůɖɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɓŬɗɛɞɨ ɢɤɟɘəɐɠ ŮɝɎɟŰɖůɖɠ 

ɛŮŰŬɝɨ Űɤɜ ɗɏůŮɤɜ ˊŬɔɑŭŬɠ əŬɘ Űɞɡ ŮɜŰɞˊɘůɛɞɨ ˊŮɟɘɞɢɩɜ ɛŮ ůɖɛŬɜŰɘəɐ ɢɤɟɘəɐ 

ɞɛŬŭɞˊɞɑɖůɖ.  

mailto:s.zafeirelli@aegean.gr
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ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɑɢɜɞɡɜ (Ŭ) ɧŰɘ ɡˊɎɟɢɞɡɜ ůɡɔəŮəɟɘɛɏɜŬ ɢɤɟɘəɎ ˊɟɧŰɡˊŬ ȸɞɟɟɎ 

ɁɧŰɞɡ əŬɘ əŬŰɎ ɡɣɞɛŮŰɟɘəɏɠ əɚɎůŮɘɠ, ˊɞɡ ɧɛɤɠ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ əɎˊɞɘŮɠ 

əŬɚɚɘŮɟɔɖŰɘəɏɠ ˊŮɟɘɧŭɞɡɠ ůŮ ůɢɏůɖ ɛŮ ŮˊɘəɟŬŰɞɨůŮɠ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ əɡɟɑɤɠ Űɖ 

ɗŮɟɛɞəɟŬůɑŬ (ȺɘəɧɜŬ 1), (ɓ) ˊŬɟɎ Űɘɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ ɢɤɟɘəɎ əŬɘ ɢɟɞɜɘəɎ, ůɡɜɞɚɘəɎ 

ůŰɞ ɜɖůɑ ɞɘ ˊɚɖɗɡůɛɞɑ Űɞɡ ŮɜŰɧɛɞɡ ŭŮɜ űŬɑɜŮŰŬɘ ɜŬ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ɏɜŰɞɜŬ, əŬɘ (ɔ) ɧŰɘ 

ɡˊɞŭɖɚɩɜɞɜŰŬɘ ůɖɛŬɜŰɘəɏɠ ɛŮŰŬəɘɜɐůŮɘɠ ŮɜŰɧɛɤɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɡɣɞɛŮŰɟɘəɏɠ ɕɩɜŮɠ. 

ɇɏɚɞɠ, ŬɡŰɧ ˊɞɡ űŬɑɜŮŰŬɘ ɜŬ ˊɟɞəɨˊŰŮɘ ŮɑɜŬɘ ɧŰɘ ɞɘ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɤɜ ŮɜŰɧɛɤɜ ɔɘŬ 

əɎɗŮ ůɖɛŮɑɞ ɧˊɞɡ ɡˊɎɟɢŮɘ ˊŬɔɑŭŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɞɚɨ ɏɜŰɞɜŮɠ əŬɘ ɜŬ ŭɘŬűɏɟɞɡɜ ɢɤɟɘəɎ 

ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘɏɠ (ȺɘəɧɜŬ 2).  

ȼ ɏɟŮɡɜŬ ůɡɛɓɎɚɚŮɘ ůŰɖ ɓŬɗɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ˊɞɚɨˊɚɞəɤɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ 

ɛŮŰŬɝɨ Űɤɜ ˊɚɖɗɡůɛɩɜ Űɤɜ ŮɜŰɧɛɤɜ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɧɠ Űɞɡɠ, ˊɟɞůűɏɟɞɜŰŬɠ 

ˊɞɚɨŰɘɛŮɠ ɔɜɩůŮɘɠ ɔɘŬ Űɞɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ɏɚŮɔɢɞ Ůɢɗɟɩɜ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ 

ɞɘəɞůɡůŰɐɛŬŰɞɠ, ɛɏůŬ Ŭˊɧ Űɖɜ ŬˊɞŰɨˊɤůɖ ɢɤɟɘəɩɜ ˊɟɞŰɨˊɤɜ ŬɜɎˊŰɡɝɖɠ Űɞɡ 

ˊɚɖɗɡůɛɞɨ ůŰɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ Űɡˊɘəɐɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ. ȺəŰɧɠ Ŭˊɧ Űɖɜ Ůɜɑůɢɡůɖ 

Űɖɠ ɔɜɩůɖɠ ɔɘŬ Űɖ ŭɡɜŬɛɘəɐ Űɤɜ ŮɜŰɧɛɤɜ, ŮɜŭɡɜŬɛɩɜŮɘ Űɞɡɠ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ űɞɟŮɑɠ ɛŮ 

ˊɟŬəŰɘəɐ ɔɜɩůɖ ɔɘŬ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ ɔŮɤɟɔɘəɩɜ ˊɟŬəŰɘəɩɜ, ŮɚŬɢɘůŰɞˊɞɘɩɜŰŬɠ 

ˊŬɟɎɚɚɖɚŬ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ. 

 

 

ȺɘəɧɜŬ 1: ɀɏůɞ ˊɚɐɗɞɠ ɗɖɚɡəɩɜ ŭɎəɤɜ ŬɜɎ ɡɣɞɛŮŰɟɘəɐ əɚɎůɖ (0-200ɛ, 200-400ɛ > 

400ɛ) ŬɜɎ ɛɐɜŬ əɎɗŮ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ (Ƚɞɨɜɘɞ ɤɠ ɃəŰɩɓɟɘɞ) ɔɘŬ ŮˊŰɎ ɏŰɖ (2017 

ï 2023)  
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ȺɘəɧɜŬ 2: Z-values ( , ɧˊɞɡ ɉ: ůɨɜɞɚɞ ɗɖɚɡəɩɜ ŭɎəɤɜ ɔɘŬ ɛɐɜŬ/ɏŰɞɠ, ɉľ: ɛɏůɞɠ 

ɧɟɞɠ Űɘɛɩɜ Űɞɡ ɛɐɜŬ ɔɘŬ ɧɚŬ ŰŬ ɏŰɖ, Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ Űɘɛɩɜ ɔɘŬ əɎɗŮ 

ɛɐɜŬ ɧɚɤɜ Űɤɜ ŮŰɩɜ) ŬɜɎ ɛɐɜŬ əŬɘ ɢɟɞɜɘɎ ɔɘŬ Űɘɠ ŬˊɞəɚɑůŮɘɠ Űɞɡ ůɡɜɧɚɞɡ ɗɖɚɡəɩɜ 

ŭɎəɤɜ ɔɘŬ əɎɗŮ ɛɐɜŬ ŬɜɎ ůɖɛŮɑɞ Ŭˊɧ Űɞɜ ɛɏůɞ ɧɟɞ ɧɚɤɜ Űɤɜ ŮŰɩɜ ɔɘŬ Űɞ ůɖɛŮɑɞ. 
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ɆɈɁȺȹɅȽȷ III: ũŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ 
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ȷɁȷȿɈɆȼ ɉɋɅȽȾȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ɆȺ ȺȿȷȽɋɁȷ 

ɆɇȼɁ ȾɅȼɇȼ ɀȺ ɀȺŪɃȹɃɈɆ ũȺɋɅũȽȷɆ ȷȾɅȽȸȺȽȷɆ 

 
ūɟŬɜŰɕɐɠ ɄŬɜŬɔɘɩŰɖɠ*, Ɋɖɟɞɨəɖɠ ȸŬůɑɚɖɠ, ũɟɘɓɎəɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ, ȻŬűŮɘɟɑɞɡ 

ȽɤɎɜɜɖɠ,  ūɞɡɜŰɎɠ Ɇˊɡɟɑŭɤɜ  

 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɞɚɞɔɑŬɠ, ȽŮɟɎ Ƀŭɧɠ 75, 11855 ȷɗɐɜŬ 

*e-mail: pfrantzis@aua.gr  

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȺɚŬɘɩɜŬɠ, ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ˊɞɚɡűŬůɛŬŰɘəɎ ɆɛɖȺȷ, Ŭˊɧŭɞůɖ 

ˊŬɟŬɔɤɔɐɠ 

 

ȼ ŮűŬɟɛɞɔɐ Űɖɠ ũŮɤɟɔɑŬɠ ȷəɟɘɓŮɑŬɠ ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɖɠ ŮɚɘɎɠ ŬɜŬŭŮɘəɜɨŮɘ Űɖ ůɖɛŬůɑŬ 

Űɖɠ ˊɟɞɖɔɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ əŬɘ Űɖɠ Ŭəɟɘɓɞɨɠ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɔŮɤɟɔɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ, 

ˊɟɞůűɏɟɞɜŰŬɠ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ˊɟɞůɏɔɔɘůɖ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ, 

Űɖɠ ˊɞɘɧŰɖŰŬɠ əŬɘ Űɖɠ ɓɘɤůɘɛɧŰɖŰŬɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ Űɞɡ ŮɚŬɘɧŭŮɜŰɟɞɡ. ɆŰɧɢɞɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ əŬŰŬɔɟŬűɐ əŬɘ ŬɜɎɚɡůɖ ɛɘŬ ůŮɘɟɎɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

Ŭˊɧ ɏɜŬ Ůɛˊɞɟɘəɧ ŮɚŬɘɩɜŬ, ɛŮ ůəɞˊɧ Űɖ ɛŮɚɏŰɖ Űɖɠ ůɡůɢɏŰɘůɖɠ Űɞɡɠ ɛŮ ŰŬ ˊɞɘɞŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɤɜ ŮɚŬɘɧŭŮɜŰɟɤɜ, əŬɗɩɠ əŬɘ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɐɠ 

ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ. ɇɞ ˊŮɑɟŬɛŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ɜɞɛɧ 

ȿŬůɘɗɑɞɡ, ůŰɖɜ ȾɟɐŰɖ, ůŮ ŮɚŬɘɩɜŬ ůɡɛɓŬŰɘəɐɠ ŮɜŰŬŰɘəɐɠ əŬɚɚɘɏɟɔŮɘŬɠ. Ƀɘ ˊŮɘɟŬɛŬŰɘəɏɠ 

ɛŮŰɟɐůŮɘɠ əŬɘ ɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɖɜ Ɏɜɞɘɝɖ ɏɤɠ Űɞ 

űɗɘɜɧˊɤɟɞ Űɞɡ 2023, ɧˊɞɡ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɢŬɟŰɞɔɟɎűɖůɖ Űɞɡ ŬɔɟɞŰŮɛŬɢɑɞɡ 

Űɧůɞ ɛŮ ŬɘůɗɖŰɐɟŬ ɛɏŰɟɖůɖɠ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ŮŭɎűɞɡɠ ɧůɞ əŬɘ ɛŮ 

ˊɞɚɡűŬůɛŬŰɘəɎ ɆɛɖȺȷ. ȾŬŰɎ Űɞ Űɏɚɞɠ Űɖɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɢŬɟŰɞɔɟɎűɖůɖ ˊŬɟŬɔɤɔɐɠ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɧůɞ Űɤɜ ˊɞɘɞŰɘəɩɜ 

(ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɚɎŭɘ əŬɘ ɡɔɟŬůɑŬ) ɧůɞ əŬɘ Űɤɜ ˊɞůɞŰɘəɩɜ (Ŭˊɧŭɞůɖ əŬɘ ɛɏůɞ ɓɎɟɞɠ 

əŬɟˊɞɨ) ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ˊŬɟŬɔɤɔɐɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɞ ˊɟɩŰɞ 

ɛɏɟɞɠ Ůɜɧɠ ŰɟɘŮŰɞɨɠ ˊŮɘɟŬɛŬŰɘəɞɨ ůɢŮŭɑɞɡ, ŬˊɞəɎɚɡɣŬɜ ɏɜŬ ůɨɜɗŮŰɞ ŭɡɜŬɛɘəɧ ɛŮŰŬɝɨ 

Űɤɜ ˊŬɟŬɛɏŰɟɤɜ əŬɘ ˊɟŬəŰɘəɩɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ, ˊŬɟɏɢɞɜŰŬɠ əɎˊɞɘŮɠ əɨɟɘŮɠ 

ŮɜŭŮɑɝŮɘɠ ɤɠ ˊɟɞɠ Űɖ ŭɡɜŬɛɘəɐ Űɞɡɠ ůɢɏůɖ. ȷɟɢɘəɎ, ɖ ŭɘŬŭɘəŬůɑŬ ɢŬɟŰɞɔɟɎűɖůɖɠ 

ŬˊɞəɎɚɡɣŮ ŭɘŬəɟɘŰɎ ɢɤɟɘəɎ ɛɞŰɑɓŬ ɤɠ ˊɟɞɠ Űɖ ŭɞɛɐ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɜ ŮɔɔŮɜɐ 

ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ əŬŰɎ Űɖɜ Ŭɟɢɐ Űɖɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ, ŰŬ ɞˊɞɑŬ ŬɟɔɧŰŮɟŬ 

űɎɜɖəŮ ɜŬ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŬɟŬɔɤɔɐɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɡɣɖɚɏɠ ɕɩɜŮɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ɡɔɟŬůɑŬɠ əŬɟˊɩɜ Ŭəɞɚɞɡɗɞɨɜ ˊŬɟɧɛɞɘŬ 

ɢɤɟɘəɎ ɛɞŰɑɓŬ ɛŮ Űɖɜ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, Ůɜɩ ɞɘ ɕɩɜŮɠ ɛŮ ɡɣɖɚɧ ɓɎɟɞɠ əŬɟˊɞɨ 

ůɡɛˊɑˊŰɞɡɜ ɛŮ Űɖɜ Ŭˊɧŭɞůɖ ɚŬŭɘɞɨ. ɇŬ ŮɡɟɐɛŬŰŬ ŭɘŬɛɞɟűɩɜɞɡɜ ɛɘŬ ůŬűɐ ŮɘəɧɜŬ Űɤɜ 

ˊɟɞəɚɐůŮɤɜ əŬɘ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ, Űɧůɞ Űɤɜ Ŭɔɟɞɜɞɛɘəɩɜ ˊɟŬəŰɘəɩɜ ɧůɞ əŬɘ Űɖɠ 

əŬŰŬɔɟŬűɐɠ Űɤɜ ɛŮŰŬɓɞɚɩɜ ˊɞɡ ˊɟɞəŬɚɞɨɜ, əŬɘ ˊɟɞŰŮɑɜɞɡɜ ˊɞɚɚɎ ɛɞɜɞˊɎŰɘŬ ɔɘŬ Űɖɜ 

ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ. ɆŰɞ ůɡɜɞɚɘəɧ ˊɚŬɑůɘɞ ŬɡŰɐɠ Űɖɠ ɛŮɚɏŰɖɠ, ɗŬ ɏɢɞɡɛŮ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ 

ŮɝŮɟŮɡɜɐůɞɡɛŮ əŬɘ ɜŬ ŬɜŬɚɨůɞɡɛŮ ŰŬ ɓŬůɘəɎ ɕɖŰɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŮˊɑŭɟŬůɖ 

ŬɡŰɐ, əŬɗɩɠ əŬɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ əŬɘ əŬŰŬɚɚɖɚɧɚɖŰŬ Űɖɠ əŬŰŬɔɟŬűɐɠ ŬɡŰɩɜ 

mailto:pfrantzis@aua.gr
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Űɤɜ ɛŮŰŬɓɞɚɩɜ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ ɛŮ ɛŮɗɧŭɞɡɠ ũŮɤɟɔɑŬɠ 

ȷəɟɘɓŮɑŬɠ. 
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ɉȷɅɇɃũɅȷūȽɆȼ EC ȾȷȽ ɄȽŪȷɁȼ ɆɈɆɉȺɇȽɆȼ ɀȺ 

ɇɃɄɃũɅȷūȽȾȷ ɉȷɅȷȾɇȼɅȽɆɇȽȾȷ Ɇɇȷ ɄȿȷȽɆȽȷ ɇȼɆ 

ũȺɋɅũȽȷɆ ȷȾɅȽȸȺȽȷɆ 

ɇůɘŰɞɨɟŬɠ ȷɚɏɝŬɜŭɟɞɠ1*, ȿɘɎəɞɠ ȸŬůɑɚŮɘɞɠ2, ɁɞɨɚŬɠ ɉɟɐůŰɞɠ3, ɉɟɐůŰɞɠ ɄŮŰůɞɨɚŬɠ4 

 
1ũŮɤɔɟɎűɞɠ MSc ɇŮɢɜɞɚɞɔɑŮɠ ũŮɤɟɔɑŬɠ ȷəɟɘɓŮɑŬɠ , Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ 

ï ȹȼɀȼɇɅȷ/ȽɜůŰɘŰɞɨŰɞ ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ , ȿɎɟɘůŬò 
2ũŮɤˊɧɜɞɠ, Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ ũŮɤɟɔɑŬɠ ȷəɟɘɓŮɑŬɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ/ 

ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 
3ũŮɤˊɧɜɞɠ, Ⱦɨɟɘɞɠ ȺɟŮɡɜɖŰɐɠ Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï

ȹȼɀȼɇɅȷ/ȽɜůŰɘŰɞɨŰɞ ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ , ȿɎɟɘůŬ 
4ȹɟ. ũŮɤˊɧɜɞɠ, Ⱥɚɚɖɜɘəɧɠ ũŮɤɟɔɘəɧɠ ɃɟɔŬɜɘůɛɧɠ ï ȹȼɀȼɇɅȷ/ȽɜůŰɘŰɞɨŰɞ 

ȸɘɞɛɖɢŬɜɘəɩɜ əŬɘ ȾŰɖɜɞŰɟɞűɘəɩɜ ūɡŰɩɜ , ȿɎɟɘůŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ūŬɘɜɞɛŮɜɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ 

Ʉɚɖɟɞűɞɟɘɩɜ, Ⱦɚɑůɖ ŮŭɎűɞɡɠ 

 

Ƀ ůɡɜŮɢɩɠ ŬɡɝŬɜɧɛŮɜɞɠ ˊŬɔəɧůɛɘɞɠ ˊɚɖɗɡůɛɧɠ, ɖ ɡˊɞɓɎɗɛɘůɖ əŬɘ ŰŮɚɘəɎ ɖ 

ŬˊɩɚŮɘŬ ɔŮɤɟɔɘəɐɠ ɔɖɠ, ɚɧɔɤ Űɤɜ əŬəɩɜ ɔŮɤɟɔɘəɩɜ ˊɟŬəŰɘəɩɜ əŬɘ Űɤɜ ɞɚɞɏɜŬ əŬɘ 

ŭɡůɛŮɜɏůŰŮɟɤɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, ɞŭɐɔɖůŬɜ ůŰɖɜ ɛŮɑɤůɖ Űɖɠ 

əŬɚɚɘŮɟɔɐůɘɛɖɠ ɔɖɠ, ŬɜɎ əɎŰɞɘəɞ ŰŬ ŰŮɚŮɡŰŬɑŬ 50 ɢɟɧɜɘŬ. ȷɡŰɧ ɩɗɖůŮ ůŰɖɜ 

ŮɜŰŬŰɘəɞˊɞɑɖůɖ Űɖɠ ɔŮɤɟɔɑŬɠ əŬɘ ůŰɖɜ ŬɜŬɕɐŰɖůɖ ɜɏɤɜ ŬˊɞŭɞŰɘəɧŰŮɟɤɜ ɛŮɗɧŭɤɜ 

əŬɚɚɘɏɟɔŮɘŬɠ, ɧˊɤɠ ŮɑɜŬɘ ŬɡŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ ũŮɤɟɔɑŬɠ 

ȷəɟɘɓŮɑŬɠ (Precision Agriculture - Pȷ). ɋɠ Pȷ ɛˊɞɟŮɑ ɜŬ ɞɟɘůŰŮɑ ŮəŮɑɜɖ ɖ ůŰɟŬŰɖɔɘəɐ 

ŭɘŬɢŮɑɟɘůɖɠ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ŭɘŬŭɘəŬůɘɩɜ əŬɘ ɢɤɟɞ-ɢɟɞɜɘəɩɜ 

ŬɜŬɚɨůŮɤɜ ŭŮŭɞɛɏɜɤɜ, ůɡɜŭɡɎɕɞɜŰŬɠ ˊɞɚɚɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ ůəɞˊɧ Űɖɜ ɞɟɗɐ ɚɐɣɖ 

ŬˊɞűɎůŮɤɜ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖɜ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɞɡ ɢɩɟɞɡ. ɈˊɎɟɢɞɡɜ ˊɞɚɚɎ 

Ůɑŭɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ Pȷ. ɋůŰɧůɞ, ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ 

ŮɑɜŬɘ ŮəŮɑɜŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŰɞˊɞɔɟŬűɑŬ (əɚɑůɖ, ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ, ɗɏůɖ) əŬɘ Űɖɜ 

ŮŭŬűɘəɐ ŮŰŮɟɞɔɏɜŮɘŬ (ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, ɞɟɔŬɜɘəɐ ɞɡůɑŬ, pH ə.Ɏ.).  

ȸŬůɘəɧɠ ůəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ůɨɔəɟɘůɖ Űɖɠ űŬɘɜɞɛŮɜɘəɐɠ 

ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ECa (apparent electrical conductivity) ˊɞɡ ɛŮŰɟɐɗɖəŮ ɛŮ ŭɡɞ 

ŭɘŬűɞɟŮŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ, əŬɘ ɖ ˊɘɗŬɜɐ ůɡůɢɏŰɘůɐ Űɖɠ ɛŮ ŰɞˊɞɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ Ůɜ ɚɧɔɤ ɏɟŮɡɜŬɠ ŬˊɞŰɡˊɩɗɖəŬɜ ŰŬ ŰɞˊɞɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůŮ ŭɡɞ 

ˊɘɚɞŰɘəɞɨɠ Ŭɔɟɞɨɠ ɛŮ Űɖ ɢɟɐůɖ UAV (Phantom 4 Multispectral RTK). Ⱥˊɑůɖɠ ůŰɞɡɠ 

ɑŭɘɞɡɠ Ŭɔɟɞɨɠ ɏɔɘɜŮ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ECa əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ɛŮ ɓɎůɖ Űɞɡɠ 

ˊŬɟŬɔɧɛŮɜɞɡɠ ɢɎɟŰŮɠ ɏɔɘɜŮ ůŰɞɢŮɡɛɏɜɖ ŭŮɘɔɛŬŰɞɚɖɣɑŬ ŮŭɎűɞɡɠ ůŮ ŭɡɞ ɓɎɗɖ (0-30, 30-

60 Ůə.). ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɡɞ ŬɘůɗɖŰɐɟŮɠ ɢŬɟŰɞɔɟɎűɖůɖɠ ECa : O ŬɘůɗɖŰɐɟŬɠ Ⱥɀ38, 

ɞ ɞˊɞɑɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ Ůŭɩ əŬɘ ŰɟŮɘɠ ŭŮəŬŮŰɑŮɠ əŬɘ ɞ ŬɘůɗɖŰɐɟŬɠ TopSoil 

Mapper (TSM) ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɔɘŬ ɚɘɔɧŰŮɟŬ Ŭˊɧ ŭɏəŬ ɢɟɧɜɘŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ŬˊɞɡůɘɎɕɞɡɜ ůɡɔəɟɘŰɘəɏɠ ɛŮɚɏŰŮɠ. ũɘŬ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŭŮŭɞɛɏɜŬ ŭɘŮɟŮɡɜɐɗɖəŮ ɖ 

ˊɘɗŬɜɐ ůɡůɢɏŰɘůɐ Űɞɡɠ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ůɡɜŰŮɚŮůŰɐɠ ůɡůɢɏŰɘůɖɠ 

əŬŰɎ Pearson (Pearson Correlation, PC). ȸɟɏɗɖəŮ ɗŮŰɘəɐ əŬɘ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ 



 
 

 

 
65 

(r=0,67, p<0,01) ɛŮŰŬɝɨ Űɞɡ Ⱥɀ38 əŬɘ Űɞɡ TSM. ɋůŰɧůɞ, ɖ ŬɜɎɚɡůɖ Űɖɠ 

ˊŬɚɘɜŭɟɧɛɖůɖɠ (regression analysis) ɏŭɤůŮ ɢŬɛɖɚɧ ůɡɜŰŮɚŮůŰɐ ˊɟɞůŭɘɞɟɘůɛɞɨ 

(r2=0,453). ȼ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ECa ɛŮ Űɞɡɠ ŭɡɞ ŬɘůɗɖŰɐɟŮɠ ɏɔɘɜŮ əɎŰɤ Ŭˊɧ Űɘɠ ɑŭɘŮɠ 
ůɡɜɗɐəŮɠ (ˊ.ɢ. ŰŬɢɨŰɖŰŬ ɔŮɤɟɔɘəɞɨ ŮɚəɡůŰɐɟŬ, ɡɔɟŬůɑŬ ŮŭɎűɞɡɠ, ɑɢɜɞɠ ŭɘŬŭɟɞɛɐɠ əɚˊ). 

ȼ ɛɧɜɖ ůɡɜɗɐəɖ ˊɞɡ ŭɘŬűɞɟɞˊɞɘɐɗɖəŮ ɐŰŬɜ ɖ ŬˊɧůŰŬůɖ ŰɞˊɞɗɏŰɖůɖɠ Űɤɜ ŬɘůɗɖŰɐɟɤɜ 

Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ (Ⱥɀ38, 10 Ůə. əŬɘ TSM, 100 Ůə.). ȰɟŮɡɜŮɠ ŬɜŬűɞɟɘəɎ 

ɛŮ Űɞ ɓɏɚŰɘůŰɞ ɨɣɞɠ ůɎɟɤůɖɠ, ɏŭŮɘɝŬɜ ɧŰɘ ɧůɞ ŬɡŰɧ ɛɘəɟŬɑɜŮɘ, Űɧůɞ ŬɡɝɎɜŮŰŬɘ ɖ 

ŬɝɘɞˊɘůŰɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɞ TSM ŰɞˊɞɗŮŰɐɗɖəŮ ůŮ 

ŬˊɧůŰŬůɖ Ůɜɧɠ ɛɏŰɟɞɡ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ˊɘɗŬɜɧɜ ɜŬ 

ŮɝɖɔŮɑ Űɞ ɢŬɛɖɚɧ r2. ɀŮɚɏŰŮɠ ˊɞɡ ɜŬ ɡˊɞŭŮɘəɜɨɞɡɜ Űɞ ɓɏɚŰɘůŰɞ ɨɣɞɠ ŰɞˊɞɗɏŰɖůɖɠ Űɞɡ 

TSM Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ ŮəɚŮɑˊɞɡɜ Ŭˊɧ Űɖɜ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ. 

ɀŮɚɚɞɜŰɘəɐ ɏɟŮɡɜŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊɘəŮɜŰɟɤɗŮɑ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ ŬɡŰɐ.  
ȷɜŬűɞɟɘəɎ ɛŮ ŰŬ ŰɞˊɞɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭŮɜ ɓɟɏɗɖəŮ ůŮ əŬɜɏɜŬɜ Ŭˊɧ Űɞɡɠ 

ˊɘɚɞŰɘəɞɨɠ Ŭɔɟɞɨɠ ɎɛŮůɖ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɖɠ əɚɑůɖɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɠ ECa. 

ȸɟɏɗɖəŮ ɧɛɤɠ ɏɛɛŮůɖ ůɡůɢɏŰɘůɖ. ɆŮ ůɢŮŰɘəɏɠ ɏɟŮɡɜŮɠ ɏɢŮɘ ŬˊɞŭŮɘɢɗŮɑ ɖ ɨˊŬɟɝɖ ɗŮŰɘəɐɠ 

ůɡůɢɏŰɘůɖɠ ɛŮŰŬɝɨ Űɖɠ ECa əŬɘ Űɖɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ ůŮ ɘɚɨ əŬɘ Ɏɟɔɘɚɞ. Ⱥˊɑůɖɠ, ůŮ ɎɚɚŮɠ 

ɛŮɚɏŰŮɠ ɏɢŮɘ ɓɟŮɗŮɑ ůɢɏůɖ ɛŮŰŬɝɨ əɞəəɞɛŮŰɟɘəɐɠ ůɨůŰŬůɖɠ əŬɘ əɚɑůɖɠ Űɞɡ ŮŭɎűɞɡɠ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ůŰɞɜ Ŭɔɟɧ ɛŮ Űɘɠ ɛɘəɟɧŰŮɟŮɠ əɚɑůŮɘɠ (ȷɔɟɞəɐˊɘɞ), ɓɟɏɗɖəŮ ɘůɢɡɟɐ 

ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ (r = 0,74 p<0.01), ɛŮŰŬɝɨ Űɤɜ Űɘɛɩɜ Űɖɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ŭɘŬɚɨɛŬŰɞɠ 

(ECw1:5) ɛŮ Űɖɜ əɚɑůɖ Űɞɡ ŮŭɎűɞɡɠ. Ⱥˊɑůɖɠ ɓɟɏɗɖəŮ ɘůɢɡɟɐ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ 

ECa əŬɘ ECw1:5. ȷˊɧ ŰŬ ŬɜɤŰɏɟɤ ɏˊŮŰŬɘ ɧŰɘ ɖ ECa ŮɜŭɏɢŮŰŬɘ ɜŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ əɚɑůɖ. 

ȾŬɗɑůŰŬŰŬɘ Ůˊɞɛɏɜɤɠ űŬɜŮɟɧ ɧŰɘ ŬˊŬɘŰŮɑŰŬɘ ˊŮɟɘůůɧŰŮɟɖ ɏɟŮɡɜŬ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ 

ŬɡŰɐ. 

ɆɡɜɞɣɑɕɞɜŰŬɠ, ɖ ŰɞˊɞɔɟŬűɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ ŮɜŰɧɠ Űɞɡ Ŭɔɟɞɨ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ 

ŮɘůɎɔŮɘ Űɖ ɢɤɟɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ ŮŭɎűɞɡɠ. ɋɠ Ůə ŰɞɨŰɞɡ, ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŰɞˊɞɔɟŬűɑŬ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ Ŭəɟɘɓɐ ŭɘŬɢŮɑɟɘůɖ 

Űɞɡ ŮŭɎűɞɡɠ. Ⱥˊɞɛɏɜɤɠ, ɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ECa əŬɘ ɖ ůɡůɢɏŰɘůɐ Űɖɠ ɛŮ ŰɞˊɞɔɟŬűɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɜɞɑɔŮɘ ɜɏŮɠ ˊɟɞɞˊŰɘəɏɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ PA ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ˊɘɞ ůŰŬɗŮɟɩɜ əŬɘ ɞɛɞɘɞɔŮɜɩɜ ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ Ŭɔɟɩɜ. ȷɡŰɧ ɛŮ Űɖ 

ůŮɘɟɎ Űɞɡ ůɡɜŰŮɚŮɑ ůŰɞɜ Ůɝɞɟɗɞɚɞɔɘůɛɧ Űɤɜ Ůɘůɟɞɩɜ (ɎɟŭŮɡůɖ, ɚɑˊŬɜůɖ, 

űɡŰɞˊɟɞůŰŬůɑŬ ə.Ɏ) ůŰɖɜ Ůɝɞɘəɞɜɧɛɖůɖ ˊɧɟɤɜ əŬɘ ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ.  
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ɄɅɃɆȹȽɃɅȽɆɀɃɆ ȻɋɁɋɁ ɄȷɅȷũɋũȽȾɃɇȼɇȷɆ ũȽȷ ȺɄȽȿɃũȼ 

ȾȷɇȷȿȿȼȿɋɁ ȾȷȿȿȽȺɅũȺȽɋɁ ɀȺ ȸȷɆȼ ɇȼ ȹɃɅɈūɃɅȽȾȼ 

ȷũɅɃȾȿȽɀȷɇȽȾȱ ȻɋɁɃɄɃȽȼɆȼ: ȼ ɄȺɅȽɄɇɋɆȼ ɇȼɆ 

ŪȺɆɆȷȿȽȷɆ 
 
1ūŬɟŬůɚɐɠ Ƚ., ȹŬɚɏɕɘɞɠ Ɂ.Ʌ.2, ȷɚˊŬɜɎəɖɠ Ɂ.2, ɇɕɘɎŰɕɘɞɠ ũ.ȷ.2, ɆˊɖɚɘɤŰɧˊɞɡɚɞɠ 

ɀ.2, ɆŬəŮɚɚŬɟɑɞɡ Ɇ.2, Ɇɘŭɖɟɧˊɞɡɚɞɠ Ʉ.2, ȹɏɟəŬɠ Ɂ.3 əŬɘ ɀˊɟɘůůɑɛɖɠ Ⱥ.2 

 
1ɇɛɐɛŬ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ȿɎɟɘůŬ 
2ɇɛɐɛŬ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ȸɧɚɞɠ 
3ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ  

    ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȷɗɐɜŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȷɔɟɞəɚɘɛŬŰɘəɐ ɕɤɜɞˊɞɑɖůɖ, ɡŭɟɞəɚɘəŬŰɘəɐ ɕɤɜɞˊɞɑɖůɖ, ɕɩɜŮɠ 

ɢɤɟɑɠ ŬɜŬűɞɟɎ ůŮ Ůɘŭɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ, ŬɔɟɞəɚɘɛŬŰɘəɏɠ ɕɩɜŮɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ. 

 

ȼ ŬɔɟɞəɚɘɛŬŰɘəɐ ŰŬɝɘɜɧɛɖůɖ ˊɟɞůŭɘɞɟɑɕŮɘ ɕɩɜŮɠ ɔɘŬ ŬˊɞŰŮɚŮůɛŬŰɘəɐ  ɢɟɐůɖ 

Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ, ˊɞɡ ɞŭɖɔɞɨɜ ůŮ ɓɏɚŰɘůŰɖ ˊŬɟŬɔɤɔɐ əŬɚɚɘŮɟɔŮɘɩɜ. ɆŮ ˊŮɟɘɞɢɏɠ 

ˊŮɟɘɞɟɘůɛɏɜɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɜŮɟɞɨ, ɧˊɤɠ  ɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ əŬɘ əŬŰô ŮˊɏəŰŬůɖ 

Űɖɠ ŪŮůůŬɚɑŬɠ, ɏɜŬ ɗɏɛŬ ŮɑɜŬɘ ɖ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɖɠ ɢɟɐůɖɠ ɜŮɟɞɨ ůŰɖ ɔŮɤɟɔɑŬ ɛŮ 

ŭŮŭɞɛɏɜŬ ŰŬ əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɎ ˊɟɞɓɚɐɛŬŰŬ, ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ 

Űɤɜ ůɡůŰɖɛɎŰɤɜ ɎɟŭŮɡůɖɠ. Ƀ ůŰɧɢɞɠ Űɖɠ ŮɟɔŬůɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ ɓɘɩůɘɛɤɜ 

ɕɤɜɩɜ ɔɘŬ ɔŮɤɟɔɘəɐ ɢɟɐůɖ, ůŮ ɏɜŬ Űɡˊɘəɧ ɀŮůɞɔŮɘŬəɧ ˊŮɟɘɓɎɚɚɞɜ ˊŮɟɘɞɟɘůɛɏɜɖɠ 

ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɜŮɟɞɨ, ɧˊɤɠ ɖ ŪŮůůŬɚɑŬ. ũɘŬ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ŬɡŰɧ, ŮűŬɟɛɧɕŮŰŬɘ ŬɜɎɚɡůɖ 

ɢɟɞɜɞůŮɘɟɩɜ ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɞŭɤɜ ɔŮɤˊɚɖɟɞűɞɟɘəɐɠ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ Űɖɠ 

ŬɔɟɞəɚɘɛŬŰɘəɐɠ ɕɤɜɞˊɞɑɖůɖɠ ɓŬůɑɕŮŰŬɘ ůŮ ŰɟɑŬ ůŰɎŭɘŬ: ůŰɞ ˊɟɩŰɞ Űɖɠ ɡŭɟɞəɚɘɛŬŰɘəɐɠ 

ɕɤɜɞˊɞɑɖůɖɠ, ŮɝŮŰɎɕɞɜŰŬɘ ŰŬ ɛɘəɟɞəɚɘɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ŭŮɑəŰɖ ɝɖɟɧŰɖŰŬɠ əŬɘ Űɞ ŭŮɑəŰɖ ɡɔŮɑŬɠ ɓɚɎůŰɖůɖɠ, ˊɞɡ ɞŭɖɔɞɨɜ ůŮ 

ɕ, ɩɜŮɠ ŬɜɎˊŰɡɝɖɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɜŮɟɞɨ. ɆŰɞ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ, ŰŬ 

ŮŭŬűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ɞɘ Űɨˊɞɘ ŮŭŬűɩɜ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ Űɘɠ ˊŬɟŬˊɎɜɤ ɕɩɜŮɠ 

ŬɜɎˊŰɡɝɖɠ ˊŮɟɘɞɟɘůɛɏɜɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɜŮɟɞɨ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ɔŮɜɘəɩɜ 

ŬɔɟɞəɚɘɛŬŰɘəɩɜ ɕɤɜɩɜ ɢɤɟɑɠ ŬɜŬűɞɟɎ ůŮ Ůɘŭɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ. ɇɏɚɞɠ, Ůɘŭɘəɏɠ 

ˊŬɟɎɛŮŰɟɞɘ Űɤɜ ɡˊŬɟɢɧɜŰɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ Űɘɠ ˊŬɟŬˊɎɜɤ 

ŬɔɟɞəɚɘɛŬŰɘəɏɠ ɕɩɜŮɠ ŭɖɛɘɞɡɟɔɩɜŰŬɠ Űɘɠ ɕɩɜŮɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ ɔɘŬ ɓɘɩůɘɛɖ ɔŮɤɟɔɑŬ. 

ȼ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ɢɎɟŰɖ ŮɑɜŬɘ 30ɢ30 ɛɏŰɟŬ. ɇŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ ˊɞɚɨ ɘəŬɜɞˊɞɘɖŰɘəɎ ůɡɔəɟɘɜɧɛŮɜŬ ɛŮ ŰŬ ɡˊɎɟɢɞɜŰŬ ůɡůŰɐɛŬŰŬ 

ˊŬɟŬɔɤɔɐɠ əŬɚɚɘŮɟɔŮɘɩɜ ůŰɖɜ ŮɝŮŰŬɕɧɛŮɜɖ ˊŮɟɘɞɢɐ. ȿɧɔɤ Ŭɡɝɖɛɏɜɖɠ əɚɘɛŬŰɘəɐɠ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭŮɑɢɜɞɡɜ ɧŰɘ ɝɖɟɏɠ əŬɘ ɖɛɑɝɖɟŮɠ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ 

ŬɜŰɘɛɏŰɤˊŮɠ ɛŮ ŬɜŮˊŬɟəɐ ˊɞůɎ ɡŮŰɞɨ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɝɞɡɜ ɓɟɞɢɞŭɑŬɘŰŮɠ ŮŰɐůɘŮɠ 

əŬɚɚɘɏɟɔŮɘŮɠ. ɇɏɚɞɠ, ɖ ŬɜŬˊŰɡɢɗŮɑůŬ ɛŮɗɞŭɞɚɞɔɑŬ ŭŮɑɢɜŮɘ ɧŰɘ ɞ ůɡɜŭɡŬůɛɧɠ ɛŮɗɧŭɤɜ əŬɘ 

ŭŮŭɞɛɏɜɤɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɛŮ ŮˊɑɔŮɘŬ ůŰɞɘɢŮɑŬ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɏɜŬ ůɖɛŬɜŰɘəɧ 

ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɚŮˊŰɞɛŮɟɩɜ əŬɘ ŮˊɘəŬɘɟɞˊɞɘɖɛɏɜɤɜ ŬɔɟɞəɚɘɛŬŰɘəɩɜ ɕɤɜɩɜ. 
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ȺūȷɅɀɃɆɀȺɁȺɆ ɀȺŪɃȹɃȽ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ɆɇɃ 

ũȺɋɅũȽȾɃ ɄȺȽɅȷɀȷɇȽɆɀɃ ȷɅɃɇɅȷȽɋɁ ȾȷȿȿȽȺɅũȺȽɋɁ 

 
ɉŬŰɕɖˊŬˊŬŭɧˊɞɡɚɞɠ ūɩŰɘɞɠ1*, ɀɑɢɞɠ ȾɤɜůŰŬɜŰɑɜɞɠ2, ȿɘɓɎɜɘɞɠ ȼɟŬəɚɐɠ2 

 
1ȹɟ. ɖɚŮəŰɟɞɚɧɔɞɠ ɛɖɢŬɜɘəɧɠ ï ȾɏɜŰɟɞ ȽəŬɜɞŰɐŰɤɜ Ůɡűɡɞɨɠ ɔŮɤɟɔɑŬɠ Smart Agro Hub, 

ȷɗɐɜŬ 
2ũŮɤˊɧɜɞɠ - ȾɏɜŰɟɞ ȽəŬɜɞŰɐŰɤɜ Ůɡűɡɞɨɠ ɔŮɤɟɔɑŬɠ Smart Agro Hub ï ȷɗɐɜŬ 

 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ɇɖɚŮˊɘůəɧˊɖůɖ, ɆɛɖȺȷ (ůɡůŰɐɛŬŰŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜɤɜ ŬŮɟɞůəŬűɩɜ), 

Ůɡűɡɐɠ ɔŮɤɟɔɑŬ, ɔŮɤɟɔɘəɧɠ ˊŮɘɟŬɛŬŰɘůɛɧɠ, ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ. 

 

Ƀ ɔŮɤɟɔɘəɧɠ ˊŮɘɟŬɛŬŰɘůɛɧɠ, ɗŮɛɏɚɘɞ ůŰɖɜ ŬɜŬəɎɚɡɣɖ əŬɘ ˊŬɟŬɔɤɔɐ ɜɏŬɠ ɔɜɩůɖɠ ůŰɘɠ 

ɔŮɤˊɞɜɘəɏɠ ŮˊɘůŰɐɛŮɠ, ŬɜŰɘɛŮŰɤˊɑɕŮɘ ˊɞɚɚŬˊɚɏɠ ˊɟɞəɚɐůŮɘɠ əŬɗɩɠ əŬɚŮɑŰŬɘ ůŰɘɠ ɛɏɟŮɠ 

ɜŬ ɡˊɞůŰɖɟɑɝŮɘ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɜɏɤɜ əŬŰɖɔɞɟɘɩɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ɡˊɖɟŮůɘɩɜ. Ƀɘ 

ůɡɜŰɎəŰŮɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŮˊŬɔɔŮɚɛŬŰɘəɐɠ Űɞɡɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

əɚɐɗɖəŬɜ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɛɘŬ ɜɏŬ ɛɧɜɘɛɖ ˊŮɘɟŬɛŬŰɘəɐ ɛɞɜɎŭŬ ŬɟɞŰɟŬɑɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ ŮˊɘűɎɜŮɘŬɠ 45 ůŰɟŮɛɛɎŰɤɜ ůŰɖɜ ȷɚɑŬɟŰɞ ȸɞɘɤŰɑŬɠ ɖ ɞˊɞɑŬ ɗŬ ˊɟɞůűɏɟŮɘ 

ɔŮɤɟɔɘəɧ ˊŮɘɟŬɛŬŰɘůɛɧ ɤɠ ɡˊɖɟŮůɑŬ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ˊɤɠ 

ŬɝɘɞˊɞɘɐɗɖəŬɜ ŰŮɢɜɞɚɞɔɘəɎ ŮɟɔŬɚŮɑŬ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɔɘŬ ɜŬ ɚɡɗɞɨɜ ŮˊɘɢŮɘɟɖůɘŬəɎ 

ɕɖŰɐɛŬŰŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ˊŮɘɟŬɛŬŰɘəɐɠ ɛɞɜɎŭŬɠ əŬɘ Űɖ ŭɘŮɝŬɔɤɔɐ ˊŮɘɟŬɛɎŰɤɜ ŬɚɚɎ 

əŬɘ ɜŬ ŮɛˊɚɞɡŰɘůɗɞɨɜ ɞɘ ˊŮɘɟŬɛŬŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ɛŮ ˊɟɧůɗŮŰŬ ŭŮŭɞɛɏɜŬ ɢɟɐůɘɛŬ ɔɘŬ Űɖɜ 

ŬɜɎɚɡůɖ əŬɘ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ. 

 

ȼ ˊŮɘɟŬɛŬŰɘəɐ ɛɞɜɎŭŬ ŭɘŬɗɏŰŮɘ 63 ˊŮɘɟŬɛŬŰɘəɎ ŰɛɐɛŬŰŬ (plots) ŰŬ ɞˊɞɑŬ ŬɟŭŮɨɞɜŰŬɘ 

ŬɜŮɝɎɟŰɖŰŬ ɛŮ ůɨůŰɖɛŬ ůŰŬɔɧɜŬɠ. ȾɎɗŮ ˊŮɘɟŬɛŬŰɘəɧ ŰɛɐɛŬ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ 

ˊŮɘɟɎɛŬŰɞɠ ɛˊɞɟŮɑ ɜŬ ŭɘŬɘɟŮɗŮɑ ůŮ ɡˊɞŰɛɐɛŬŰŬ (subplots). ɀŬɕɑ ɛŮ Űɖɜ ɎɟŭŮɡůɖ ɛˊɞɟŮɑ 

ɜŬ ˊŬɟɏɢŮŰŬɘ əŬɘ Űɞ ɚɑˊŬůɛŬ Űɞ ɞˊɞɑɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ ɣɖűɘŬəɐ əŮűŬɚɐ ɡŭɟɞɚɑˊŬɜůɖɠ 

ɖ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔŮɑ ŭɡɜŬɛɘəɎ ůɡɜŰŬɔɏɠ Ŭˊɧ ɡŭŬŰɞŭɘŬɚɡŰɏɠ ˊɟɩŰŮɠ ɨɚŮɠ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ 

ůŮ 8 ŭŮɝŬɛŮɜɏɠ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ ˊŮɘɟŬɛŬŰɘəɐ ɛɞɜɎŭŬ ɛˊɞɟŮɑ ɜŬ ŬɝɘɞˊɞɘɖɗŮɑ ɔɘŬ ɜŬ 

ŭɘŮɝŬɢɗɞɨɜ ŰŬɡŰɧɢɟɞɜŬ ŭɘŬűɞɟŮŰɘəɎ ˊŮɘɟɎɛŬŰŬ ŬəɧɛŬ əŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ, 

ůŮ əɎɗŮ ɝŮəɑɜɖɛŬ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ ɔɑɜŮŰŬɘ ɏɜŬɠ ɔŮɤɢɤɟɘəɧɠ ůɢŮŭɘŬůɛɧɠ ɔɘŬ ɜŬ 

ɔɑɜŮɘ ɖ əŬɚɨŰŮɟɖ ŭɡɜŬŰɐ əŬŰŬɜɞɛɐ Űɤɜ ŰɛɖɛɎŰɤɜ ůŮ ˊŮɘɟɎɛŬŰŬ. ȼ Ŭəɟɘɓɐɠ ɢɎɟŬɝɖ Űɤɜ 

ŰɛɖɛɎŰɤɜ ůŰɞ ˊŮŭɑɞ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɧˊɤɠ əŬɘ ɖ ɢɤɟɘəɐ Űɞɡɠ ůɡůɢɏŰɘůɖ ůŮ ɏɜŬɜ ɣɖűɘŬəɧ 

ɢɎɟŰɖ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŭŮŭɞɛɏɜŬ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɛŮ ɛŮŰɟɐůŮɘɠ Ůˊɑ Űɞɡ ˊŮŭɑɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ůɡůɢŮŰɘůɗɞɨɜ ɛŮ ŬɝɘɞˊɘůŰɑŬ ɛŮ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ 

ŰɖɚŮˊɘůəɞˊɘəɐ ŬɜɎɚɡůɖ Űɤɜ ɣɖűɘŬəɩɜ ɢŬɟŰɩɜ. 

 

ȼ ɛɞɜɎŭŬ ŭɘŬɗɏŰŮɘ ŭɨɞ ɆɛɖȺȷ (drones) ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɣɖűɘŬəɩɜ ɢŬɟŰɩɜ 

ɡˊŮɟɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ, Űɞ ɏɜŬ ɛŮ ˊɞɚɡűŬůɛŬŰɘəɐ əɎɛŮɟŬ (RGB+ NIR,RE,R,G) əŬɘ ɏɜŬ 

ɛŮ ɗŮɟɛɘəɐ əɎɛŮɟŬ. Ⱥˊɘˊɚɏɞɜ ŭɘŬɗɏŰŮɘ ɏɜŬ GNSS rover, əŬɘ Űɧůɞ ŰŬ 2 drones ɧůɞ əŬɘ Űɞ 

rover ŭɘŬɗɏŰɞɡɜ ůɨůŰɖɛŬ RTK ɔɘŬ ŮˊŬɨɝɖůɖ Űɖɠ ɢɤɟɘəɐɠ ŬəɟɑɓŮɘŬɠ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ 1 

cm. ȼ ɟɞɐ Űɤɜ ŮɟɔŬůɘɩɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Űɤɜ ɣɖűɘŬəɩɜ 
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ɢŬɟŰɩɜ, Űɞɜ əŬɚɚɘŮɟɔɖŰɘəɧ ůɢŮŭɘŬůɛɧ əŬɘ Űɖ ɢɤɟɞɗɏŰɖůɖ Űɤɜ ˊŮɘɟŬɛŬŰɘəɩɜ ŰɛɖɛɎŰɤɜ, 

ɡˊɞŰɛɖɛɎŰɤɜ ŬɚɚɎ əŬɘ ˊŮɟɘɞɢɩɜ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ əŬɘ ɛŮŰɟɐůŮɤɜ ɐŰŬɜ ɖ Ůɝɐɠ: 

 

1. ɀŮŰɎ Űɖ ɓŬůɘəɐ əŬŰŮɟɔŬůɑŬ Űɞɡ ŮŭɎűɞɡɠ, ɔɑɜŮŰŬɘ ˊŰɐůɖ Űɞɡ Multispectral (MP) 

drone əŬɘ ˊŬɟŬɔɤɔɐ RGB ɞɟɗɞűɤŰɞɢɎɟŰɖ ŬɜɎɚɡůɖɠ 2,2 cm/px. 

2. Ⱥˊɑ Űɞɡ ɣɖűɘŬəɞɨ ɢɎɟŰɖ, ůɢŮŭɘɎɕɞɜŰŬɘ əŬɘ ŬɟɘɗɛɞŭɞŰɞɨɜŰŬɘ ŰŬ ˊŮɘɟŬɛŬŰɘəɎ 
ŰɛɐɛŬŰŬ. 

3. ȷˊɧ Űɞɜ ɣɖűɘŬəɧ ɢɎɟŰɖ ŮɝɎɔɞɜŰŬɘ ɞɘ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ɞɛɎŭɤɜ 
Űɤɜ ˊŮɘɟŬɛŬŰɘəɩɜ ŰɛɖɛɎŰɤɜ əŬɘ ůŰɞ ˊŮŭɑɞ ɔɑɜŮŰŬɘ ɖ ůɐɛŬɜůɐ Űɞɡɠ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ GNSS rover. 

4. É ɘɚɏɔɞɜŰŬɘ ůŰɞ ˊŮŭɑɞ ˊŮɟɘɞɢɏɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ŮɜŰɧɠ əɎɗŮ ˊŮɘɟŬɛŬŰɘəɞɨ 

ŰɛɐɛŬŰɞɠ əŬɘ ɡˊɞŰɛɐɛŬŰɞɠ ɞɘ ɞˊɞɑŮɠ ůɖɛŬɑɜɞɜŰŬɘ ɛŮ ŮɛűŬɜɐ əɧəəɘɜɖ-Ɏůˊɟɖ 

əɞɟŭɏɚŬ. 

5. ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɜɏŬ ˊŰɐůɖ Űɞɡ Multispectral (MP) drone əŬɘ ˊŬɟŬɔɤɔɐ RGB 

ɞɟɗɞűɤŰɞɢɎɟŰɖ ŬɜɎɚɡůɖɠ 0,85 cm/px. 

6. Ⱥˊɑ Űɞɡ ɣɖűɘŬəɞɨ ɢɎɟŰɖ ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ɞˊŰɘəɎ ɞɘ ˊŮɟɘɞɢɏɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ əŬɘ 
ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŰŬ əŬŰɎɚɚɖɚŬ ˊɞɚɨɔɤɜŬ ˊɞɡ ɜŬ Űɘɠ ˊŮɟɘɓɎɚɚɞɡɜ. 

7. ȾɎɗŮ ŮɓŭɞɛɎŭŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Űɧůɞ ˊŰɐůɖ ɛŮ Űɞ ˊɞɚɡűŬůɛŬŰɘəɧ drone ɧůɞ 

əŬɘ ɛŮ Űɞ ɗŮɟɛɘəɧ əŬɘ ˊŬɟɎɔɞɜŰŬɘ ɞɘ ŬɜŰɑůŰɞɘɢɞɘ ɞɟɗɞűɤŰɞɢɎɟŰŮɠ ɞɘ ɞˊɞɑɞɘ 

ɛŮŰŬűɞɟŰɩɜɞɜŰŬɘ ɛŮ ŰŬ əŬŰɎɚɚɖɚŬ ɛŮŰŬŭŮŭɞɛɏɜŬ ůŮ Ůɘŭɘəɐ ˊɚŬŰűɧɟɛŬ 

ɡˊɞɚɞɔɘůŰɘəɞɨ ɜɏűɞɡɠ. 

8. ȷɜɎɚɞɔŬ ɛŮ ŰŬ ˊŮɘɟŬɛŬŰɘəɎ ˊɟɤŰɧəɞɚɚŬ ɛŮŰɟɐůŮɤɜ əŬɘ ˊŬɟŬŰɖɟɐůŮɤɜ 
ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɛŮŰɟɐůŮɘɠ ŮɜŰɧɠ ɐ ŮəŰɧɠ Űɤɜ ˊŮɟɘɞɢɩɜ. ɆŰɖ ŭŮɨŰŮɟɖ 

ˊŮɟɑˊŰɤůɖ ɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ŰŬ ůŰɑɔɛŬŰŬ ɗɏůɖɠ ɛŮ Űɞ GNSS rover. Ƀɘ ɛŮŰɟɐůŮɘɠ 

ɣɖűɘɞˊɞɘɞɨɜŰŬɘ ůŰɞ ˊŮŭɑɞ əŬɘ ɛŮŰŬűɞɟŰɩɜɞɜŰŬɘ ůŰɖɜ ˊɚŬŰűɧɟɛŬ ɡˊɞɚɞɔɘůŰɘəɞɨ 

ɜɏűɞɡɠ. 

 

ȷəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ˊŬɟŬˊɎɜɤ ɟɞɐ ŮɟɔŬůɑŬɠ, ŬɝɘɞˊɞɘɞɨɜŰŬɘ ɞɘ ŰŮɢɜɞɚɞɔɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ 

Űɖɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ɛŮ ɢɟɐůɖ drones ɛŮ RTK, ɚɞɔɘůɛɘəɞɨ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ, GNSS 

rover ɛŮ RTK əŬɘ əŬŰɎɚɚɖɚɞɘ Ŭɚɔɧɟɘɗɛɞɘ ŮˊŮɝŮɟɔŬůɑŬɠ ɤűŮɚɩɜŰŬɠ Űɧůɞ Űɞɜ 

ŮˊɘɢŮɘɟɖůɘŬəɧ ůɢŮŭɘŬůɛɧ əŬɘ ŮəŰɏɚŮůɖ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ɩůŰŮ ɜŬ ŭɘŮɝŬɢɗɞɨɜ ŬɡŰɎ ɛŮ 

ŬəɟɑɓŮɘŬ ŬɚɚɎ əŬɘ ˊŬɟɎɔɞɜŰŬɘ ˊɟɧůɗŮŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊɘɗŬɜɩɠ ɜŬ ŮɑɜŬɘ ŬɝɘɞˊɞɘɐůɘɛŬ 

ůŰŬ ŮˊɘůŰɖɛɞɜɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ: 

 

ȷɝɘɞˊɞɘɩɜŰŬɠ Űɘɠ ɞˊŰɘəɏɠ ŮɘəɧɜŮɠ (RGB) ˊɞɚɨ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ (<2,2 cm/px): 

 

1. ũɑɜŮŰŬɘ ŮɨəɞɚŬ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ɖ ŰɞˊɞɔɟŬűɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ˊŮɘɟŬɛŬŰɘəɞɨ 
Ŭɔɟɞɨ əŬɘ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ. 

2. ɀŮ Ůɘŭɘəɞɨɠ Ŭɚɔɞɟɑɗɛɞɡɠ ɔɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ əŬŰŬɛɏŰɟɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ űɡŰɩɜ 
ŬɚɚɎ əŬɘ Űɞɡ ɛŮɔɏɗɞɡɠ Űɞɡɠ ůŮ əŬŰɎɚɚɖɚɞ ůŰɎŭɘɞ ŬɜɎˊŰɡɝɖɠ əŬɘ ɏŰůɘ ˊŬɟɎɔŮŰŬɘ 

ŬɡŰɧɛŬŰŬ ɖ ŬɜɎɚɡůɖ Űɖɠ űɡŰɟɤŰɘəɧŰɖŰŬɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. 

3. ȺɜŰɞˊɑɕɞɜŰŬɘ ɏɔəŬɘɟŬ əŬɘ ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ˊɟɞɓɚɐɛŬŰŬ (ˊɢ. ɕɘɕɎɜɘŬ) ŬəɧɛŬ əŬɘ 
əɎˊɞɘŮɠ ˊɟɞůɓɞɚɏɠ ɩůŰŮ ɜŬ ŬɜŰɘɛŮŰɤˊɘůɗɞɨɜ ɎɛŮůŬ əŬɘ ůɖɛŮɘŬəɎ. 
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ȷɝɘɞˊɞɘɩɜŰŬɠ Űɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ ŮɘəɧɜŮɠ ˊɞɚɨ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ (<3 cm/px) əŬɘ 

ˊŬɟɎɔɞɜŰŬɠ Űɞɡɠ əŬŰɎɚɚɖɚɞɡɠ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ: 

 

1. ȺɜŰɞˊɑɕŮŰŬɘ ˊɘɗŬɜɐ ɢɤɟɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ ŮɜŰɧɠ Űɞɡ Ŭɔɟɞɨ. 

2. ȾŬŰŬɔɟɎűɞɜŰŬɘ əŬɘ ŬɜŬɚɨɞɜŰŬɘ ˊɞůɞŰɘəɎ ɞɘ ŭɘŬűɞɟɏɠ ůŰɖɜ ɓɚŬůŰɘəɐ ŬɜɎˊŰɡɝɖ 

ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ˊŮɘɟŬɛŬŰɘəɩɜ ŰɛɖɛɎŰɤɜ ŬəɧɛŬ əŬɘ ˊŮɟɘɞɢɩɜ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. 

3. ɄŬɟɎɔɞɜŰŬɘ əŬɘ ůɡɔəɟɑɜɞɜŰŬɘ ɞɘ əŬɛˊɨɚŮɠ ɢɟɞɜɘəɐ ɛŮŰŬɓɞɚɐɠ Űɖɠ ɓɚŬůŰɘəɐɠ 
ŬɜɎˊŰɡɝɖɠ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ˊŮɘɟŬɛŬŰɘəɩɜ ŰɛɖɛɎŰɤɜ. 

4. ȹɨɜŬɜŰŬɘ ɜŬ ůɡůɢŮŰɘůɗɞɨɜ ɞɘ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ ɛŮ əɎˊɞɘŮɠ ůɡɜɗɐəŮɠ ůŰɟŮɠ ɞɘ 
ɞˊɞɑŮɠ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ əŬɘ ɛŮ ɛŮŰɟɐůŮɘɠ Ůˊɑ Űɞɡ ˊŮŭɑɞɡ. 

 

ȷɝɘɞˊɞɘɩɜŰŬɠ Űɘɠ ɗŮɟɛɘəɏɠ ŮɘəɧɜŮɠ ɡɣɖɚɐɠ ŮɡəɟɑɜŮɘŬɠ (<5 cm/px): 

 

1. ɄŬɟŬəɞɚɞɡɗŮɑŰŬɘ ɖ ɡŭŬŰɘəɐ əŬŰɎůŰŬůɖ Űɤɜ űɡŰɩɜ ŭɖɛɘɞɡɟɔɩɜŰŬɠ Űɞ Water 

Stress Index. 

2. ȺɜŰɞˊɑɕɞɜŰŬɘ ɏɔəŬɘɟŬ ŭɘŬɟɟɞɏɠ Űɞɡ ŬɟŭŮɡŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ɐ ɎɚɚŬ ˊɟɞɓɚɐɛŬŰŬ. 

3. ũɑɜŮŰŬɘ ŬɜŬŰɟɞűɞŭɧŰɖůɖ ɩůŰŮ ɜŬ ɓŮɚŰɘůŰɞˊɞɘɖɗŮɑ ɖ ŬɟŭŮɡŰɘəɐ ůŰɟŬŰɖɔɘəɐ. 

 

ɆɡɜŭɡɎɕɞɜŰŬɠ ɧɚŬ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ůɖɛŮɑŬ, ůɡɛˊŮɟŬɑɜɞɡɛŮ ɧŰɘ ɖ əŬŰɎɚɚɖɚɖ Ŭɝɞˊɞɑɖůɖ 

ůɨɔɢɟɞɜɤɜ ŮɟɔŬɚŮɑɤɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ ůŰɞ ɔŮɤɟɔɘəɧ ˊŮɘɟŬɛŬŰɘůɛɧ ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ 

ůɖɛŬɜŰɘəɎ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɧůɞ ůŰɖɜ ŮˊɘɢŮɘɟɖůɘŬəɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɛɞɜɎŭŬɠ ɧůɞ əŬɘ 

ůŰɞɜ ˊɚɞɨŰɞ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɠ ŬɜɎɚɡůɖ. 
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NITROCOTTON: A DECISION-MAKING TOOL FOR VARIABLE 

NITROGEN RATES IN COTTON CULTIVATION 

 
ɄŬˊˊɎɠ ɄɏŰɟɞɠ1*, ȿɘɎəɞɠ ȸŬůɑɚɖɠ2, ɁŬůɘɎɟŬɠ ȽɤɎɜɜɖɠ1, ɀŬəɟɐɠ ȷɗŬɜɎůɘɞɠ3, ɅɎˊŰɖɠ 

ȽɤɎɜɜɖɠ3, ũɟɎɓŬɚɞɠ ȽɤɎɜɜɖɠ2 

 
1ɇŮɚŮɘɧűɞɘŰɞɠ ŰɛɐɛŬŰɞɠ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 
2ɀɏɚɞɠ ȹȺɄ, ŰɛɐɛŬ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɎɠ, ȿɎɟɘůŬ 
3ɀɏɚɞɠ ȺȹȽɄ, ŰɛɐɛŬ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: NDVI, Decision Support Tool, ȻɩɜŮɠ ȹɘŬɢŮɑɟɘůɖɠ, ȿɑˊŬɜůɖ 

 
ɆŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, ɧˊɞɡ ɞɘ Űɘɛɏɠ Űɤɜ ˊɟɞɥɧɜŰɤɜ ŭɘŬɟəɩɠ ŬɡɝɎɜɞɜŰŬɘ ŮˊɖɟŮɎɕɞɜŰŬɠ 

ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞ Űɞ ɓɘɞŰɘəɧ ŮˊɑˊŮŭɞ Űɤɜ ůɖɛŮɟɘɜɩɜ ɞɘəɞɔŮɜŮɘɩɜ, ɖ ŬɜɎɔəɖ 

ɞɟɗɞɚɞɔɘəɐɠ ɢɟɐůɖɠ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ ˊɧɟɤɜ əɟɑɜŮŰŬɘ ˊɘɞ ŬɜŬɔəŬɑŬ Ŭˊɧ ˊɞŰɏ. ȽŭɘŬɑŰŮɟŬ 

ůŰɞ ŰɞɛɏŬ Űɖɠ ɔŮɤɟɔɑŬɠ, ɧˊɞɡ ɖ Űɘɛɐ Űɤɜ ɔŮɤɟɔɘəɩɜ űŬɟɛɎəɤɜ, Űɤɜ ɚɘˊŬůɛɎŰɤɜ əŬɘ 

Űɞɡ ŬɟŭŮɡŰɘəɞɨ ɜŮɟɞɨ ůɡɜŮɢɩɠ ŬɡɝɎɜŮŰŬɘ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɞ ˊŬɟŬɔɤɔɧɠ ɜŬ ɏɢŮɘ Ůɨəɞɚɖ 

ˊɟɧůɓŬůɖ ůŮ ŬɝɘɧˊɘůŰŬ ŭŮŭɞɛɏɜŬ ɧůɞɜ ŬűɞɟɎ Űɞɜ Ŭɔɟɧ Űɞɡ əŬɘ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ, 

ɩůŰŮ ɜŬ ŮɑɜŬɘ ɘəŬɜɧɠ ɜŬ ŮűŬɟɛɧɕŮɘ ɞɟɗɞɚɞɔɘəɏɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ ŰŮɢɜɘəɏɠ ɞɘ ɞˊɞɑŮɠ ɗŬ 

ɛˊɞɟɏůɞɡɜ ɜŬ Ŭɡɝɐůɞɡɜ Űɖɜ Ŭˊɧŭɞůɖ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ, ŬɚɚɎ ˊŬɟɎɚɚɖɚŬ 

ɜŬ ɛŮɘɩůɞɡɜ ŰŬ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ. ȷɡŰɧɠ ɎɚɚɤůŰŮ ŮɑɜŬɘ əŬɘ ɞ ůəɞˊɧɠ Űɖɠ ɔŮɤɟɔɑŬɠ 

ŬəɟɘɓŮɑŬɠ. ȰɜŬɠ Ŭˊɧ Űɞɡɠ ˊɞɚɚɞɨɠ ŰɞɛŮɑɠ ɛŮ Űɞɡɠ ɞˊɞɑɞɡɠ ŬůɢɞɚŮɑŰŬɘ ɖ ŮˊɘůŰɖɛɞɜɘəɐ 

əɞɘɜɧŰɖŰŬ Űɖɠ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ŮɑɜŬɘ ɞɘ ɞɟɗɞɚɞɔɘəɏɠ ŰŮɢɜɘəɏɠ ɚɑˊŬɜůɖɠ ɛŮ ɛŮŰŬɓɚɖŰɏɠ 

ŭɧůŮɘɠ. ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɑɜŮŰŬɘ ůŰɞ ɓŬɛɓɎəɘ, ŭɘɧŰɘ ɧɢɘ ɛɧɜɞ əŬɚɚɘŮɟɔŮɑŰŬɘ ˊŬɔəɞůɛɑɤɠ, 

ŬɚɚɎ əŬɚɚɘŮɟɔŮɑŰŬɘ ůŮ ɛŮɔɎɚɞ ˊɞůɞůŰɧ əŬɘ ůŰɖɜ ȺɚɚɎŭŬ. Ɇəɞˊɧɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ (Decision Support 

Tool: DST), Űɞ ɞˊɞɑɞ ɏɢŮɘ ɤɠ əɨɟɘɞ ůəɞˊɧ Űɖɜ ˊŬɟɞɢɐ ˊɚɖɟɞűɞɟɘɩɜ ůŰɞɜ ˊŬɟŬɔɤɔɧ 

ɧůɞɜ ŬűɞɟɎ Űɘɠ ŬɜɎɔəŮɠ ůŮ ŬɕɤŰɞɨɢŬ ɚɑˊŬɜůɖ ůŰɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɞɡ ɓŬɛɓŬəɘɞɨ ɛŮ 

ɛŮŰŬɓɚɖŰɏɠ ŭɧůŮɘɠ ɚɑˊŬɜůɖɠ, ɓŬůɘɕɧɛŮɜɞɘ ůŰɞɜ ŭŮɑəŰɖ ŮɡɟɤůŰɑŬɠ NDVI (Normalized 

Difference Vegetation Index). Ⱦɨɟɘɞɠ ůŰɧɢɞɠ ŬɡŰɞɨ Űɞɡ ŭɘŬŭɘəŰɡŬəɞɨ ŮɟɔŬɚŮɑɞɡ 

ŬˊɞŰŮɚŮɑ ɖ ɔŮűɨɟɤůɖ Űɞɡ ɢɎůɛŬŰɞɠ ɛŮŰŬɝɨ əɧůŰɞɡɠ ŮűŬɟɛɞɔɐɠ Űɤɜ ɚɘˊŬůɛɎŰɤɜ əŬɘ Űɖɠ 

ůɤůŰɐɠ ˊɞůɧŰɖŰŬɠ ŮűŬɟɛɞɔɐɠ Űɞɡɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ŰŮɚɘəɧ ůŰɧɢɞ ˊɞɡ ŭŮɜ ŮɑɜŬɘ 

Ɏɚɚɞɠ Ŭˊɧ ɓŮɚŰɑɤůɖ ˊɞůɧŰɖŰŬɠ əŬɘ ˊɞɘɧŰɖŰŬɠ ˊŬɟŬɔɤɔɐɠ. ɄŬɟŬəɎŰɤ ŭɑɜŮŰŬɘ ɛɘŬ 

ůɡɜɞˊŰɘəɐ ˊŮɟɘɔɟŬűɐ ɧůɞɜ ŬűɞɟɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. ȼ ŮűŬɟɛɞɔɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ 

ɝŮɢɤɟɘůŰɏɠ ůŮɚɑŭŮɠ, ɛɑŬ ɔɘŬ Űɞɜ ˊŬɟŬɔɤɔɧ əŬɘ ɛɑŬ ɔɘŬ Űɞɜ ŭɘŬɢŮɘɟɘůŰɐ Űɖɠ ůŮɚɑŭŬɠ. ɆŰɖ 

ůŮɚɑŭŬ ˊɞɡ ŮɑɜŬɘ ɔɘŬ Űɞɜ ˊŬɟŬɔɤɔɧ, ŮəŮɑɜɞɠ ɏɢŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɜŬ ɛˊŬɑɜŮɘ ůŰɖɜ ůŮɚɑŭŬ 

ŮɘůɎɔɞɜŰŬɠ ɏɜŬ ŰŮŰɟŬɣɐűɘɞ ɛɞɜŬŭɘəɧ ɜɞɨɛŮɟɞ/ əɤŭɘəɧ ɔɘŬ Űɞɜ Ŭɔɟɧ Űɞɡ, Űɞɜ ɞˊɞɑɞ Űɞɜ 

ɏɢŮɘ ɞɟɑůŮɘ ɞ ŭɘŬɢŮɘɟɘůŰɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ŬɡŰɞɛɎŰɤɠ Űɞɡ ŮɛűŬɜɑɕŮŰŬɘ ɖ ŮɘəɧɜŬ Űɞɡ 

Ŭɔɟɞɨ Űɞɡ ɢɤɟɘůɛɏɜɞɠ ůŮ ɛɘəɟɧŰŮɟŮɠ ɕɩɜŮɠ ŭɘŬɢŮɑɟɘůɖɠ, ɧˊɞɡ ɔɘŬ Űɖɜ əɎɗŮ ɕɩɜɖ 

ŭɘŬɢŮɑɟɘůɖɠ ŮɛűŬɜɑɕŮŰŬɘ ɞ ɛɏůɞɠ ɧɟɞɠ Űɞɡ ŭŮɑəŰɖ ɓɚŬůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ  əŬɘ ɓŬůɘɕɧɛŮɜɞɘ 

ůŮ ŬɡŰɧ Űɞ ŭŮɑəŰɖ ɖ ŬˊŬɘŰɞɨɛŮɜɖ ˊɞůɧŰɖŰŬ ŬɕɤŰɞɨɢɞɡ ɚɑˊŬɜůɖɠ ůŮ kg/ha ˊɞɡ ŬˊŬɘŰŮɑ ɖ 

əŬɚɚɘɏɟɔŮɘŬ Űɞɡ ɓŬɛɓŬəɘɞɨ. ȼ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ůŮɚɑŭŬɠ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ ŮɑɜŬɘ ɖ 

Ůɝɐɠ. Ƀ ŭɘŬɢŮɘɟɘůŰɐɠ Űɖɠ ůŮɚɑŭŬɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ 

ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ ůŰɞ ɢɤɟɎűɘ. ȼ ŭɖɛɘɞɡɟɔɑŬ ŬɡŰɩɜ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɕɤɜɩɜ ˊɟɞəɨˊŰŮɘ 
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ɛɏůŬ Ŭˊɧ ɛŮɚɏŰŮɠ Űɞɡ Ŭɔɟɞɨ ŬɡŰɞɨ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ ɛŮ Űɖ 

ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ, ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ əŬɘ ŮˊɑɔŮɘɤɜ ɛŮŰɟɐůŮɤɜ - 

ˊŬɟŬŰɖɟɐůŮɤɜ. ȷűɞɨ ɞɟɘůŰɞɨɜ ɞɘ ɕɩɜŮɠ ŭɘŬɢŮɑɟɘůɖɠ, ŮˊɧɛŮɜɞ ɓɐɛŬ ŬˊɞŰŮɚŮɑ ɖ 

ŮɘůŬɔɤɔɐ Űɞɡɠ ůŰɖ ůŮɚɑŭŬ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ, Űɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ŮɘůŬɔɤɔɐ Űɞɡ 

ɔŮɤɔɟŬűɘəɞɨ ɛɐəɞɡɠ əŬɘ Űɞɡ ɔŮɤɔɟŬűɘəɞɨ ˊɚɎŰɞɡɠ Űɤɜ ɕɤɜɩɜ ŬɡŰɩɜ. ɀŮŰɏˊŮɘŰŬ, 

ɡˊɎɟɢŮɘ ɖ Ůˊɘɚɞɔɐ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ əɎɗŮ ɕɩɜɖɠ ŭɘŬɢŮɑɟɘůɖɠ ůŮ ɏɜŬ Javascript Object 

Notation (JSON) ŬɟɢŮɑɞ, Űɞ ɞˊɞɑɞ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɘůŬɔɤɔɐɠ Űɞɡ ůŰɞ Copernicus 

Open Hub (https://scihub.copernicus.eu/), ɛɘŬɠ ůŮɚɑŭŬɠ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɓɔɎɕŮɘ ɏɜŬ 

ɛɏůɞ ɧɟɞ ɔɘŬ Űɞ ŭŮɑəŰɖ ɓɚŬůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ Űɖɠ əɎɗŮ ɕɩɜɖɠ ɓɎůɖ ŭɞɟɡűɞɟɘəɐɠ 

ŮɘəɧɜŬɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɞŰɘ ɖ ɢɟɞɜɘəɐ ŬɜɎɚɡůɖ Űɤɜ Ůɘəɧɜɤɜ ŮɑɜŬɘ ˊɏɜŰŮ 

(5) ɖɛɏɟŮɠ. ȺˊɧɛŮɜɞ ɓɐɛŬ ŮɑɜŬɘ ɖ ŮɘůŬɔɤɔɐ Űɤɜ ɛɏůɤɜ ɧɟɤɜ ɓɚŬůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ ůŰɖ 

ůŮɚɑŭŬ Űɞɡ ŭɘŬɢŮɘɟɘůŰɐ, ɧˊɞɡ Ŭɛɏůɤɠ ɛŮŰɎ ŬɡŰɧɛŬŰŬ ɛɏůɤ Ůɜɧɠ ɛŬɗɖɛŬŰɘəɞɨ ɛɞɜŰɏɚɞɡ 

ɓɎůɖ Űɞɡ ŭŮɑəŰɖ ɓɚŬůŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ ɔɑɜŮŰŬɘ ɖ ˊɟɧɓɚŮɣɖ Űɖɠ ŬɜŬɔəŬɑŬɠ ˊɞůɧŰɖŰŬɠ 

ŬɕɤŰɞɨɢɞɡ ɚɑˊŬɜůɖɠ ɔɘŬ Űɖ əɎɗŮ ɕɩɜɖ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ɢɤɟŬűɘɞɨ. ɇɞ ɛɞɜŰɏɚɞ ɚɑˊŬɜůɖɠ 

(ɢɤɟɑɠ Űɖɠ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɖ ŮűŬɟɛɞɔɐ) ɏɢŮɘ ŬɝɘɞɚɞɔɖɗŮɑ ůŰɘɠ ȼɄȷ ɛŮ ˊɞɚɨ 

ŮɜɗŬɟɟɡɜŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɧůɞɜ ŬűɞɟɎ Űɖɜ Ŭˊɧŭɞůɖ ˊŬɟŬɔɤɔɐɠ ůŮ əŬɚɚɘɏɟɔŮɘŬ 

ɓŬɛŬɓŬəɘɞɨ (Liakos et al. 2013).  
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ɀȺȿȺɇȼ ɉɋɅȽȾȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ɆȺ ɃɄɋɅɋɁȷ 

ȾȷɆɇȷɁȽȷɆ (Castanea sativa) ũȽȷ ȺūȷɅɀɃũȺɆ ũȺɋɅũȽȷɆ 

ȷȾɅȽȸȺȽȷɆ 
 

ɁŬůɘɎɟŬɠ ȽɤɎɜɜɖɠ1*, ȿɘɎəɞɠ ȸŬůɑɚŮɘɞɠ2, ɄŬˊˊɎɠ ɄɏŰɟɞɠ1, ɀŬəɟɐɠ ȷɗŬɜɎůɘɞɠ3, ɅɎˊŰɖɠ 

ȽɤɎɜɜɖɠ3, ũɟɎɓŬɚɞɠ ȽɤɎɜɜɖɠ2  

 
1ɇŮɚŮɘɧűɞɘŰɞɠ ŰɛɐɛŬŰɞɠ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 
2ɀɏɚɞɠ ȹȺɄ, ŰɛɐɛŬ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 
3ɀɏɚɞɠ ȺȹȽɄ, ŰɛɐɛŬ ũŮɤˊɞɜɑŬɠ-ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄŬɟŬɚɚŬəŰɘəɧŰɖŰŬ, ˊŬɟŬɔɤɔɐ, ɢŬɟŰɞɔɟɎűɖůɖ, ŭɘŬɢŮɑɟɘůɖ 

Ɇəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ, ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ Űɖɠ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ, Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɤɜ ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŮ ŬɔɟɧəŰɖɛŬ ɛŮ 

əŬůŰŬɜɘɏɠ. ɇɞ ˊŮɑɟŬɛŬ ɏɚŬɓŮ ɢɩɟŬ ůŮ əŬůŰŬɜŮɩɜŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖɜ ȷɔɘɎ ȿɎɟɘůŬɠ 

əŬŰɎ Űɖɜ əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞ 2022 ï 2023 əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ Űɞ ůŰɎŭɘɞ Űɖɠ 

ˊŬɨůɖɠ Űɞɡ ɚɐɗŬɟɔɞɡ Űɤɜ ŭɏɜŭɟɤɜ ɛɏɢɟɘ əŬɘ Űɞ ůŰɎŭɘɞ Űɖɠ ůɡɔəɞɛɘŭɐɠ Űɤɜ əŬůŰɎɜɤɜ. 

ȳɚŮɠ ɞɘ əŬɚɚɘŮɟɔɖŰɘəɏɠ űɟɞɜŰɑŭŮɠ ɏɔɘɜŬɜ ɞɛɞɘɧɛɞɟűŬ ůɨɛűɤɜŬ ɛŮ ŰŬ ˊɟɤŰɧəɞɚɚŬ Űɞɡ 

ˊŬɟŬɔɤɔɞɨ.   

ũɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ 

ŬɘůɗɖŰɐɟŬɠ çȺɀ38è Űɖɠ ŮŰŬɘɟŮɑŬɠ çGeonicsè əŬɗɩɠ əŬɘ ɛɘŬ ůɡůəŮɡɐ ˊɟɞůŭɘɞɟɘůɛɞɨ 

ɗɏůɖɠ ɛŮ ŭɞɟɡűɧɟɞɡɠ (GNSS: Global Navigation Satellite System). ɇɞ ɓɎɗɞɠ 

əŬŰŬɔɟŬűɐɠ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ɐŰŬɜ 0,75m Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ 

Űɞɡ ŮŭɎűɞɡɠ.  

ȼ ůɡɔəɞɛɘŭɐ Űɤɜ əŬůŰɎɜɤɜ ɏɔɘɜŮ ɢŮɘɟɤɜŬəŰɘəɎ Űɞɜ ɛɐɜŬ ɃəŰɩɓɟɘɞ Űɞɡ 2023 ůŮ ŰɟŮɘɠ 

ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɤɟɑɛŬɜůɖ Űɤɜ əŬůŰɎɜɤɜ. ũɘŬ Űɖɜ 

ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ŮűŬɟɛɞɔɐ çMy GPS Coordinatesè 

ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ůŮ Android əɘɜɖŰɏɠ ɏɝɡˊɜŮɠ ůɡůəŮɡɏɠ (Smartphone app). ȼ ŮűŬɟɛɞɔɐ 

ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɞɡɠ ɢɟɐůŰŮɠ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ Űɖɠ űɤŰɞɔɟŬűɑŮɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ Ŭˊɧ Űɖɜ 

əɎɛŮɟŬ Űɞɡ əɘɜɖŰɞɨ ŰɖɚŮűɩɜɞɡ əŬɘ ɜŬ ŬˊɞɗɖəŮɨɞɡɜ ŭɘɎűɞɟŮɠ ůɖɛŮɘɩůŮɘɠ əŬɘ Űɘɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ůɖɛŮɑɞɡ ɧˊɞɡ ɚɖűɗɐəŬɜ ɞɘ ŮɘəɧɜŮɠ. ȷɡŰɐɜ ɖ ɘŭɘɧŰɖŰŬ ŮˊɏŰɟŮɣŮ Űɖɜ 

ɚɐɣɖ űɤŰɞɔɟŬűɘɩɜ Űɤɜ ɔŮɛɎŰɤɜ ɛŮ əɎůŰŬɜŬ ŰŮɚɎɟɤɜ ŰŬ ɞˊɞɑŬ ŬűɐɜɞɜŰŬɜ əɎŰɤ Ŭˊɧ ŰŬ 

ŭɏɜŰɟŬ Ŭˊɧ Űɞɡɠ ŮɟɔɎŰŮɠ ɛŮŰɎ Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ůɡɔəɞɛɘŭɐɠ əŬɗɩɠ əŬɘ Űɘɠ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ŭɏɜŭɟɤɜ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬɔɤɔɐɠ ɔɘɜɧŰŬɜ 

ɤɠ Ůɝɐɠ: Ŭ) ɞɘ ŮɟɔɎŰŮɠ ůɡɜɏɚŮɔŬɜ Űɞɡɠ əŬɟˊɞɨɠ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɞɡɠ ŰɞˊɞɗŮŰɞɨůŬɜ 

ůŮ ˊɚŬůŰɘəɎ ŰŮɚɎɟŬ, ɓ) ɧŰŬɜ ŬɡŰɧ ɔɏɛɘɕŮ əŬɘ ŭŮɜ ɡˊɐɟɢŬɜ ɎɚɚŬ əɎůŰŬɜŬ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ, 

ɞɘ ŮɟɔɎŰŮɠ ůɡɜɏɢɘɕŬɜ ůŮ ˊŬɟŬəɎŰɤ ŭɏɜŭɟŬ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ůɡɔəɞɛɘŭɐɠ ɕɡɔɑɕŬɛŮ 

ŭɘɎűɞɟŬ ɔŮɛɎŰŬ ŰŮɚɎɟŬ ɔɘŬ ɜŬ ɡˊɞɚɞɔɑůɞɡɛŮ Űɞ ɛɏůɞ ɓɎɟɞɠ Űɞɡ əɎɗŮ ɔŮɛɎŰɞɡ ŰŮɚɎɟɞɡ 

ˊɞɡ ɧˊɤɠ ɡˊɞɚɞɔɑůŰɖəŮ ɐŰŬɜ 24,76kg, ɔ) ůŰɖ ůɡɜɏɢŮɘŬ ɔɑɜɞɜŰŬɜ ɖ ɚɐɣɖ əŬɘ ɖ 

ŬˊɞɗɐəŮɡůɖ Űɤɜ űɤŰɞɔɟŬűɘɩɜ Űɤɜ ŰŮɚɎɟɤɜ əɎŰɤ Ŭˊɧ əɎɗŮ ŭɏɜŭɟɞ əŬɗɩɠ əŬɘ Űɤɜ 

ɔŮɤɔɟŬűɘəɩɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ. 
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ũɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ əŬůŰɎɜɤɜ ŮɚɐűɗɖůŬɜ 

ŭŮəŬŮˊŰɎ (17) ŭŮɑɔɛŬŰŬ əŬůŰɎɜɤɜ Ŭˊɧ ŰŬ əŬŰŬɔŮɔɟŬɛɛɏɜŬ ɔŮɛɎŰŬ ŰŮɚɎɟŬ. ȼ ůɡɚɚɞɔɐ 

ɔɑɜɞɜŰŬɜ ɛŮ ŰɡɢŬɑɞ Űɟɧˊɞ əŬɘ əɎɗŮ ŭŮɑɔɛŬ ŮɑɢŮ 10 əŬɟˊɞɨɠ. ɇŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ˊɞɡ ŬɝɘɞɚɞɔɐɗɖəŬɜ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ŮɑɜŬɘ Űɞ ɓɎɟɞɠ Űɤɜ əŬɟˊɩɜ, Űɞ ɛɏɔŮɗɞɠ 

Űɤɜ əŬɟˊɩɜ əŬɘ Űɞ ˊɞůɞůŰɧ Űɤɜ əŬɟˊɩɜ ˊɞɡ ŮɑɢŬɜ ůɢɘůɛɏɜɞ əŬɟˊɧ. ȷɟɢɘəɎ əɎɗŮ ŭŮɑɔɛŬ 

(10 əŬɟˊɞɑ) ɕɡɔɑůŰɖəŮ ůŮ ɣɖűɘŬəɐ ɕɡɔŬɟɘɎ ŬəɟɘɓŮɑŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŭɘŬɢɤɟɑůŰɖəŬɜ ɞɘ 

ůɢɘůɛɏɜɞɘ əŬɟˊɞɑ Ŭˊɧ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ, ɞɘ ɞˊɞɑɞɘ ɛŮŰɟɐɗɖəŬɜ əŬɘ ɕɡɔɑůŰɖəŬɜ ɝŮɢɤɟɘůŰɎ 

ɔɘŬ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ Űɞ ˊɞůɞůŰɧ əŬɘ ɖ ɛɎɕŬ Űɤɜ ůɢɘůɛɏɜɤɜ əŬɟˊɩɜ. ɇɞ ɛɏɔŮɗɞɠ Űɤɜ 

əŬɟˊɩɜ əŬŰŬɔɟɎűɖəŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊŬɢɨɛŮŰɟɞ ŬəɟɘɓŮɑŬɠ əŬɘ ɛŮŰɟɩɜŰŬɠ əɎɗŮ əŬɟˊɧ 

ɝŮɢɤɟɘůŰɎ. ɇɏɚɞɠ ŰŬɝɘɜɞɛɐɗɖəŬɜ ůŮ ˊɏɜŰŮ (5) Ůɛˊɞɟɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɓɎůɖ Űɤɜ ɞˊɞɑɤɜ 

ŭɘŬɛɞɟűɩɜŮŰŮ ɖ Űɘɛɐ ˊɩɚɖůɖɠ Űɤɜ əŬůŰɎɜɤɜ. Ƀɘ əŬŰɖɔɞɟɑŮɠ ŬɡŰɏɠ ůŮ űɗɑɜɞɡůŬ ůŮɘɟɎ 

ŮɑɜŬɘ: Ŭ) Lux, ɓ) Ⱥxtra, ɔ) Aô, ŭ) ȸô əŬɘ Ů) ũô. 

ȳɚŬ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ, Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɤɜ 

ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ŮɘůɐɢɗɖůŬɜ ůŰɞ ɚɞɔɘůɛɘəɧ çȷrcMapè Űɖɠ ŮŰŬɘɟŮɑŬɠ 

çESRIè ɛŮ ůəɞˊɧ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ɢɤɟɘəɐɠ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɖɜ 

ŭɖɛɘɞɡɟɔɑŬ ɢŬɟŰɩɜ ˊɞɡ ɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖɜ ɢɤɟɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ, Űɖɜ ůɨɔəɟɘůɖ 

əŬɘ ůɡůɢɏŰɘůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ũɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ɢɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɖɜ ɛɏɗɞŭɞ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ çQuantileè ɖ ɞˊɞɑŬ ŭɘŬɢɤɟɑɕŮɘ ŰŬ 

ŭŮŭɞɛɏɜŬ ɘůɧˊɞůŬ ůŮ əɎɗŮ ŰŬɝɘɜɞɛɖɛɏɜɖ əɚɎůɖ. Ƀ Ŭɟɘɗɛɧɠ Űɤɜ əɚɎůŮɤɜ əɡɛɎɜɗɖəŮ 

ɛŮŰŬɝɨ Űɟɘɩɜ (3) əŬɘ ɏɝɘ (6) ŬɜɎɚɞɔŬ ɛŮ Űɞ ŮˊɑˊŮŭɞ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ.    

ɇɧůɞ ɖ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ, ůŰɞ ɚɞɔɘůɛɘəɧ çSPSSè, ɧůɞ əŬɘ ɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ əŬůŰŬɜŮɩɜŬ ɏŭŮɘɝŮ ɧŰɘ ɡˊɎɟɢŮɘ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ ɛŮŰŬɝɨ Űɤɜ 

ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, Űɖɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ.  
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ɉȷɅɇɃũɅȷūȼɆȼ ɄȷɅȷũɋũȼɆ, ȼȿȺȾɇɅȽȾȼɆ 

ȷũɋũȽɀɃɇȼɇȷɆ ȾȷȽ ȾɃɀȼɆ ɇɋɁ ȹȺɁɇɅɋɁ ɆȺ ȺȿȷȽɋɁȷ 
 
ɁɖɛɎ ȺɡŬɔɔŮɚɑŬ1*, ȿɘɎəɞɠ ȸŬůɑɚŮɘɞɠ2, ɁŬůɘɎɟŬɠ ȽɤɎɜɜɖɠ3, ɄŬˊˊɎɠ ɄɏŰɟɞɠ3, ɀŬəɟɐɠ 

ȷɗŬɜɎůɘɞɠ4, ɅɎˊŰɖɠ ȽɤɎɜɜɖɠ4, ũɟɎɓŬɚɞɠ ȽɤɎɜɜɖɠ2  

1ɄŮɛˊŰɞŮŰɐɠ ˊɟɞˊŰɡɢɘŬəɐ űɞɘŰɐŰɟɘŬ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ï ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

2ɀɏɚɞɠ ȹȺɄ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ï ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

3ɄŮɛˊɞŮŰɐɠ ́ɟɞˊŰɡɢɘŬəɧɠ űɞɘŰɖŰɐɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ï ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

4ɀɏɚɞɠ ȺȹȽɄ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ï ȷɔɟɞŰŮɢɜɞɚɞɔɑŬɠ, ȿɎɟɘůŬ 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɉŬɟŰɞɔɟɎűɖůɖ,ˊŬɟŬɔɤɔɐ, ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ, ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ   

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ůŰɧɢɞ Űɖɜ ˊŬɟŬŰɐɟɖůɖ, Űɖ ɛŮɚɏŰɖ əŬɘ Űɖɜ ůɨɔəɟɘůɖ Űɖɠ 

ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ, Űɖɠ ˊŬɟŬɔɤɔɐɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əŬɘ ŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŮɚŬɘɩɜŬ. Ƀ ŰŮɚŮɡŰŬɑɞɠ ɓɟɑůəŮŰŬɘ ůŰɞ ɔŮɤɔɟŬűɘəɧ ŭɘŬɛɏɟɘůɛŬ Űɖɠ 

ŪŮůůŬɚɑŬɠ, ůŰɞɜ ɄɚɎŰŬɜɞ ɇɟɘəɎɚɤɜ. ɇɞ ˊŮɑɟŬɛŬ ŭɘŮɝɎɢɗɖəŮ Űɖɜ əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞ 

2023-2024.  

ȼ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞɠ ɧˊɞɡ ɏɔɘɜŮ ɖ ůɡɔəɞɛɘŭɐ Űɤɜ ŮɚŬɘɧəŬɟˊɤɜ ŮɑɜŬɘ ɞ ɃəŰɩɓɟɘɞɠ Űɞɡ 

2023 əŬɘ ŭɘɐɟəɖůŮ ŰɟŮɑɠ ɖɛɏɟŮɠ ɛɘŬɠ ŮɓŭɞɛɎŭŬɠ ůŰɘɠ 7/11 ůŰɘɠ 8/11 əŬɘ ůŰɘɠ 12/11.  ȷɡŰɧ 

ɏɔɘɜŮ ŮˊŮɘŭɐ ɞɘ ˊŬɟŬˊɎɜɤ əŬɟˊɞɑ, ˊɟɞɞɟɑɕɞɜŰŬɜ ɔɘŬ ŮɚŬɘɧɚŬŭɞ ˊɞɡ ůɡɜŮˊɎɔŮŰŬɘ ůɨɜŰɞɛɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ůɡɔəɞɛɘŭɐɠ əŬɘ ɔɟɐɔɞɟɖ ɛŮŰŬűɞɟɎ Űɞɡɠ ůŰɞ ŮɚŬɘɞŰɟɘɓŮɑɞ ɔɘŬ Űɖɜ 

əŬɚɨŰŮɟɖ ˊɞɘɧŰɖŰŬ Űɞɡ ŮɚŬɘɧɚŬŭɞɡ. ȼ ůɡɔəɞɛɘŭɐ Űɤɜ əŬɟˊɩɜ ɏɔɘɜŮ ɛŮ Űɖɜ ɢɟɐůɖ 

ɟŬɓŭɘůŰɘəɩɜ ɛɖɢŬɜɖɛɎŰɤɜ ɧˊɞɡ ɏɟɘɢɜŬɜ Űɞɡɠ əŬɟˊɞɨɠ ůŰŬ ŮɚŬɘɧˊŬɜŬ əŬɘ ŮɚŬɘɧŭɡɢŰŬ 

əŬɘ ůŰɖɜ ůɡɜɏɢŮɘŬ ŰɞˊɞɗŮŰɞɨɜŰŬɜ ůŮ ŮɘəɞůɎəɘɚŬ ŰŮɚɎɟŬ. ũɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ŮűŬɟɛɞɔɐ My GPS Coordinates, ŮɑɜŬɘ ŭɤɟŮɎɜ ŭɘŬɗɏůɘɛɖ 

ɔɘŬ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ Android ́ ɞɡ ɡˊɎɟɢɞɡɜ ůŰɖɜ ˊɚŮɘɞɣɖűɑŬ Űɤɜ əɘɜɖŰɩɜ 

əɞɘɜɩɠ ɔɜɤůŰɎ ɤɠ smartphones. ɆŰɞɡɠ əŬŰɧɢɞɡɠ Űɖɠ ůɡůəŮɡɐɠ ˊɞɡ əɎɜɞɡɜ ɢɟɐůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɚɐɣɖɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ űɤŰɞɔɟŬűɘɩɜ ɛɏůɤ Űɞɡ űŬəɞɨ 

Űɞɡ əɘɜɖŰɞɨ, ůŰɘɠ ɞˊɞɑŮɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɞɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ůɖɛŮɑɞɡ Ŭˊɧ ɧˊɞɡ 

ŰɟŬɓɐɢŰɖəŮ ɖ űɤŰɞɔɟŬűɑŬ. ȰŰůɘ, ŰɟŬɓɐɢŰɖəŬɜ əŬɘ ŬˊɞɗɖəŮɨŰɖəŬɜ űɤŰɞɔɟŬűɑŮɠ ɛŮ ŰŬ 

ŰŮɚɎɟŬ Űɤɜ ŮɚŬɘɧəŬɟˊɤɜ, ŰŬ ɞˊɞɑŬ ɜɤɟɑŰŮɟŬ ŮɑɢŬɜ ɕɡɔɑůŮɘ əŬɘ ŰɞˊɞɗŮŰɐůŮɘ ɞɘ ŮɟɔɎŰŮɠ 

əɎŰɤ Ŭˊɧ ŰŬ ŭɏɜŰɟŬ ůŰŬ ɞˊɞɑŬ ɛŬɕŮɨŰɖəŬɜ ɞɘ əŬɟˊɞɑ. ȷəɧɛɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Ŭˊɧ Űɖɜ ɘůŰɞůŮɚɑŭŬ CropSAT ́ ɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ Űɞɜ ŭŮɑəŰɖ 

ɓɚɎůŰɖůɖɠ Űɞɡ Ŭɔɟɞɨ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏ ůŰɘɔɛɏɠ  ɛɏůŬ ůŰɞɡɠ 12 ɛɐɜŮɠ Űɞɡ ɏŰɞɡɠ. 

ȷɡŰɏɠ ɚɐűɗɖəŬɜ ɛŮ ůəɞˊɧ Űɖɜ ůɨɔəɟɘůɖ Űɞɡɠ ɛŮ Űɞɜ ɢɎɟŰɖ ˊŬɟŬɔɤɔɐɠ Űɞ ɏŰɞɠ 2023.  

ũɘŬ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ Űɞɡ ŮɚŬɘɩɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ 

ŮˊŬɔɤɔɘəɧɠ ŬɘůɗɖŰɐɟŬɠ EM38  Űɖɠ ŮŰŬɘɟɑŬɠ Geonics, ɛŬɕɑ ɛŮ ɛɘŬ ůɡůəŮɡɐ ɛŮ 

ŭɞɟɡűɞɟɘəɧ ůɨůŰɖɛŬ ˊɟɞůŭɘɞɟɘůɛɞɨ ɗɏůɖɠ  (GNSS : Global Navigation Satellite 

System). Ƀ ˊɟɞŬɜŬűŮɟɗɏɜ ŬɘůɗɖŰɐɟŬɠ əɎɜŮɘ ɛɏŰɟɖůɖ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ůŮ 

ɏɜŬ ɓɎɗɞɠ, Ůŭɩ ůɡɔəŮəɟɘɛɏɜŬ ɏɔɘɜŮ əŬŰŬɔɟŬűɐ Űɖɠ Űɤɜ Űɘɛɩɜ ůŰŬ 0,75 ɛɏŰɟŬ Ŭˊɧ Űɖɜ 

ŮŭŬűɘəɐ ŮˊɘűɎɜŮɘŬ.  
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ɇɧůɞ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɧůɞ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ űŬɘɜɧɛŮɜɖɠ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ, ŮɘůɎɢɗɖəŬɜ ůŰɞ ɚɞɔɘůɛɘəɧ ArcMap Űɖɠ ŮŰŬɘɟɑŬɠ ESRI. 

ȺəŮɑ ɏɔɘɜŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɢŬɟŰɩɜ, ˊɞɡ ŰŮɚɘəɎ ŭŮɑɢɜŮɘ Űɖɜ 

ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɞɡ ɢɤɟŬűɘɞɨ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɞɘ ɢɎɟŰŮɠ ɢɤɟɑɕɞɜŰŬɘ ůŮ ŰɟŮɘɠ əɚɎůŮɘɠ, 

ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɡɣɖɚɧ ˊɞůɞůŰɧ ˊŬɟŬɔɤɔɐɠ, ɛŮůŬɑɞ ˊɞůɞůŰɧ ˊŬɟŬɔɤɔɐɠ əŬɘ ɢŬɛɖɚɧ 

ˊɞůɞůŰɧ ˊŬɟŬɔɤɔɐɠ ůŰɞ ɢɤɟɎűɘ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɡɣɖɚɧ ˊɞůɞůŰɧ ɖɚŮəŰɟɘəɐɠ 

ŬɔɤɔɘɛɧŰɖŰŬɠ, ɛŮůŬɑɞ ˊɞůɞůŰɧ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ əŬɘ  ɢŬɛɖɚɧ ˊɞůɞůŰɧ 

ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ. ɇŬ ˊɞůɞůŰɎ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɎ ɢɟɩɛŬŰŬ ůŰɞɡɠ 

ɢɎɟŰŮɠ, əɧəəɘɜɞ ɔɘŬ ɢŬɛɖɚɎ ˊɞůɞůŰɎ əɑŰɟɘɜɞ ɔɘŬ ɛŮůŬɑŬ ˊɞůɞůŰɎ əŬɘ ˊɟɎůɘɜɞ ɔɘŬ 

ŬɡɝɖɛɏɜŬ ˊɞůɞůŰɎ, ɏŰůɘ ɖ ŬɜɎɔɜɤůɖ Űɞɡ ɢɎɟŰɖ ɔɑɜŮŰŬɘ ˊɞɘɞ Ůɨəɞɚɖ. ɇɏɚɞɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ůɨɔəɟɘůɖ ɧɚɤɜ Űɤɜ ɢŬɟŰɩɜ əŬɘ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮŰŬɝɨ Űɞɡɠ 

ɔɑɜŮŰŬɘ ɖ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ əŬɘ ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɞɡ ˊŮɘɟɎɛŬŰɞɠ.    

 

  



 
 

 

 
76 

ɆɈɁȺȹɅȽȷ IV: ɊɖűɘŬəɧɠ ɀŮŰŬɢɖɛŬŰɘůɛɧɠ ɄɟɤŰɞɔŮɜɞɨɠ ɇɞɛɏŬ: 

ȺűŬɟɛɞɔɏɠ (I) 
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ȷɁȷɄɇɈɂȼ ũȺɋɅũȽȾɃɈ ȺɅũȷȿȺȽɃɈ ũȽȷ ɇȼɁ 

ɄȷɅȷȾɃȿɃɈŪȼɆȼ ɇȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ɇȼɆ 

ȸȿȷɆɇȼɆȼɆ ɀȺ ɆȾɃɄɃ ɇȼ ȸȺȿɇȽɆɇȼ ȹȽȷɉȺȽɅȽɆȼ ɇɋɁ 

ȸɃɆȾɃɇɃɄɋɁ 
 

ȷɚŮɝŬɜŭɟɑŭɖɠ ȸŬůɑɚŮɘɞɠ1*, Perucho-Spanos Lola1, Ʌɩůůɘɞɡ ȹɐɛɖŰɟŬ1, ɀɧůɘɞɠ 

ɆŬɛɞɡɐɚ1, ɄŬɟŰɧɕɖɠ ȷɗŬɜɎůɘɞɠ1 

 
1OMIKRON Ɇɨɛɓɞɡɚɞɘ ɄŮɟɘɓɎɚɚɞɜŰɞɠ ȷ.Ⱥ., 15ɞ ɢɚɛ. ŪŮůůŬɚɞɜɑəɖɠ - ɀɞɡŭŬɜɘɩɜ, 

57001, Ūɏɟɛɖ, ŪŮůůŬɚɞɜɑəɖ, ȺɚɚɎŭŬ 

*ɈˊŮɨɗɡɜɞɠ ůɡɔɔɟŬűɏŬɠ: ȸŬůɑɚŮɘɞɠ ȷɚŮɝŬɜŭɟɑŭɖɠ, E-mail: vasilisal@omikron-sa.gr, 

Tel +30 2310 863216, Fax: +30 2310 865183 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȸɞůəɐůɘɛŮɠ ɔŬɑŮɠ, sentinel-2, DSS, web-GIS ŮűŬɟɛɞɔɐ 

 

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɖ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬŰɐɟɖůɖɠ ɔɖɠ ɚŬɛɓɎɜŮɘ ůɖɛŬɜŰɘəɧ 

ɛɏɟɞɠ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ɔŮɤɟɔɑŬɠ əŬɘ Űɖɠ əŰɖɜɞŰɟɞűɑŬɠ, əɡɟɑɤɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ 

Űɖɠ ɡɔŮɑŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ əŬŰɎɚɚɖɚɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ. ȼ 

ɞɟɗɐ ɢɟɐůɖ əŬŰɎɚɚɖɚɤɜ ɔŮɤɢɤɟɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ, ɛŮɗɞŭɞɚɞɔɘɩɜ əŬɘ ŭɞɟɡűɞɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ŭɨɜŬŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ŮɝŬɔɤɔɐ ɢɟɐůɘɛɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖɜ 

əŬɗɞŭɐɔɖůɖ Űɖɠ ɓɧůəɖůɖɠ əŬɘ Űɖ ɔŮɜɘəɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɓɞůəɞŰɧˊɤɜ Ŭˊɧ 

ˊŬɟŬɔɤɔɞɨɠ, ɔŮɤɟɔɘəɞɨɠ ůɡɛɓɞɨɚɞɡɠ əŬɘ űɞɟŮɑɠ ˊɞɚɘŰɘəɐɠ ɢɎɟŬɝɖɠ.  

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ŭɝɘɞˊɞɑɖůɖɠ ŮɚŮɨɗŮɟɤɜ ŭɞɟɡűɞɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ (Sentinel-2) ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ˊŬɟŬɔɤɔɐ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ, ŬɚɚɎ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŭŮɡŰŮɟɞɔŮɜɞɨɠ ŮˊŮɝŮɟɔŬůɑŬɠ 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ, ˊɞɡ ůɡɜɗɏŰɞɡɜ ŰŬ ˊɟɞɥɧɜŰŬ Űɞɡ ɔŮɤɟɔɘəɞɨ ŮɟɔŬɚŮɑɞɡ əŬɘ Űɞɡ 

ˊɟɞůŭɑŭɞɡɜ ůɡɛɓɞɡɚŮɡŰɘəɧ ɟɧɚɞ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ. ȼ ˊŮɟɘɞɢɐ ˊɘɚɞŰɘəɐɠ 

ŮűŬɟɛɞɔɐɠ, əŬŰŬɚŬɛɓɎɜŮɘ ɏəŰŬůɖ 15.000 ůŰɟŮɛɛɎŰɤɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ ˊɞɞɚɑɓŬŭŬ əŬɘ 

ɗŬɛɜɞɚɑɓŬŭŬ, əŬɗɩɠ əŬɘ ŮˊɘɚŮɔɛɏɜŬ ŬɔɟɞŰŮɛɎɢɘŬ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ɛŮ ɢŮɘɛŮɟɘɜɎ 

ŬɔɟɤůŰɩŭɖ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɓɧůəɖůɖ, ůŰɞ ȹɐɛɞ ȺɚɎůůɞɜŬɠ, ŪŮůůŬɚɑŬɠ. ȼ 

ɛŮɗɞŭɞɚɞɔɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɟɑŬ (3) ůŰɎŭɘŬ : (i) Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ 

Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, (ii) Űɖ ɛŮŰŬŰɟɞˊɐ Űɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ ůŮ 

ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ, (iii) Űɖɜ ŬɜɎˊŰɡɝɖ Web-GIS 

ŮűŬɟɛɞɔɐɠ ŬˊɞŰɨˊɤůɖɠ Űɤɜ ɗŮɛŬŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭɘŬŭɞɢɘəɐ 

ŭɘŬŭɘəŬůɑŬ ůɨɜɗŮůɖɠ əŬɘ ŬɚɚɖɚŮˊɑɗŮůɖɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖ ɢɟɐůɖ GIS əŬɘ 

ůɨɜɗŮůɖ ɧɚɤɜ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ůəɞˊɧ Űɖɜ ˊŬɟŬɔɤɔɐ Ůɜɧɠ ˊɞɚɡŮˊɑˊŮŭɞɡ ɢɎɟŰɖ 

ŬˊŮɘəɧɜɘůɖɠ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɗŮɛŬŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ Űɞɡ 

ɔŮɤɟɔɘəɞɨ ŮɟɔŬɚŮɑɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɞɟɡűɞɟɘəɎ ˊɟɞɥɧɜŰŬ ŭŮɡŰŮɟɞɔŮɜɞɨɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ, əŬɘ ůɡɜŭɡɎůŰɖəŬɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ɡűɘůŰɎɛŮɜŮɠ ȺɡɟɤˊŬɥəɏɠ ɓɎůŮɘɠ 

ŭŮŭɞɛɏɜɤɜ. ɆɡɜɞˊŰɘəɎ, ɖ ŬɜɎɚɡůɖ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ůəɞˊɧ Űɖɜ 

ɛŮŰŬŰɟɞˊɐ Űɞɡɠ ůŮ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ˊŮɟɘɚɎɛɓŬɜŮ Ůˊɘɚɞɔɐ Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ ɛŮ 

ˊɟŬəŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ, ɔŮɤɢɤɟɘəɐ ŮˊŮɝŮɟɔŬůɑŬ, ůɨɜɗŮůɖ Ůɘəɧɜɤɜ 

əŬɘ ɡˊɞɚɞɔɘůɛɧ ůɨɜɗŮŰɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ. ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ Web-GIS 

ŮűŬɟɛɞɔɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬŰɎɚɚɖɚɞ ɚɞɔɘůɛɘəɧ ɔŮɤɢɤɟɘəɞɨ ŭɘŬəɞɛɘůŰɐ ɔɘŬ Űɖɜ 
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ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɛŮ ůŰɧɢɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ Ŭˊɚɐɠ, 

ŮɨɢɟɖůŰɖɠ ŭɘŮˊŬűɐɠ ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɞ ɢɟɐůŰɖ ɛŮ Űɖɜ ŬɜŰɑɚɖɣɖ Űɤɜ ɞˊŰɘəɩɜ 

ˊɚɖɟɞűɞɟɘɩɜ.  

ɇɞ ŰŮɚɘəɧ ˊɟɞɥɧɜ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɟɔŬɚŮɑɞ ɡˊɞůŰɐɟɘɝɖɠ ɚɐɣɖɠ 

ɔŮɤɟɔɘəɩɜ ŬˊɞűɎůŮɤɜ (Decision Support System - DSS). ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬɗɏŰŮɘ ɏɜŬ  

ɢɎɟŰɖ ɓɞůəɞŰɧˊɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, əŬɗɩɠ əŬɘ ŰŬ ˊŬɟŬəɎŰɤ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ 

ɢɤɟɘəɐɠ əŬɘ ɢɟɞɜɘəɐɠ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ: (i) ŮˊɞɢɘŬəɐ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ 

Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ ŰŬ ɏŰɖ 2018-2022, (ii ) 

ˊɟɤɘɛɧŰɖŰŬ Űɖɠ ɓɚɎůŰɖůɖɠ ɓɎůŮɘ Űɖɠ ˊŮɟɘɧŭɞɡ ŮɛűɎɜɘůɖɠ Űɖɠ ɛɏɔɘůŰɖɠ ɓɚŬůŰɘəɐɠ 

ŬɜɎˊŰɡɝɖɠ əŬɘ (iii) ɡɔŮɑŬ Űɖɠ ɓɚɎůŰɖůɖɠ, ˊɞɡ ŮˊɘɛŮɟɑɕŮŰŬɘ ůŰŬ ɡˊɞˊɟɞɥɧɜŰŬ (Ŭ) ŬűɗɞɜɑŬ 

Űɖɠ ˊɟɎůɘɜɖɠ ɓɘɞɛɎɕŬɠ əŬɘ (ɓ) ɡŭŬŰɘəɐ əŬŰŬˊɧɜɖůɖ Űɖɠ ɓɚɎůŰɖůɖɠ, ɔɘŬ ˊɚɖɗɩɟŬ 

ɢɟɞɜɘəɩɜ ůŰɘɔɛɩɜ. ȾɎɗŮ ɗŮɛŬŰɘəɧ ˊɟɞɥɧɜ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ŮɟɛɖɜŮɑŬ Űɞɡ əŬɘ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŬɜŰɘˊŬɟŬɓɎɚɚŮŰŬɘ ɛŮ ɎɚɚŬ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ůŰɞ 

ˊɚŬɑůɘɞ Űɖɠ Web-GIS ŮűŬɟɛɞɔɐɠ. ɀŮ Űɖɜ ˊŬɟɞɢɐ Űɤɜ ˊŬɟŬˊɎɜɤ ɡˊɖɟŮůɘɩɜ, ɞ ŰŮɚɘəɧɠ 

ɢɟɐůŰɖɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŮɜŰɞˊɑůŮɘ Űɞɡɠ ˊɚɏɞɜ ˊŬɟŬɔɤɔɘəɞɨɠ əŬɘ ˊɟɩɘɛɖɠ ɓɚɎůŰɖůɖɠ 

ɓɞůəɧŰɞˊɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ɄŬɟɎɚɚɖɚŬ, ɞ ɢɟɐůŰɖɠ ŭɨɜŬŰŬɘ ɜŬ ˊŬɟŬəɞɚɞɡɗɐůŮɘ Űɖɜ 

Ůɝɏɚɘɝɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰɎɠ Űɞɡɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ 5ŮŰɑŬ, əŬɗɩɠ əŬɘ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ɓɞůəɐůɘɛɖɠ ɨɚɖɠ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ˊŮɟɘɧŭɞɡ 

ɓɧůəɖůɖɠ. 

ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɡˊɞŭŮɘəɜɨɞɡɜ ɧŰɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ Űɖ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɔɖɠ, ɛˊɞɟɞɨɜ ɜŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ɓɏɚŰɘůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɡůɘəɩɜ 

əŬɘ ŰŮɢɜɖŰɩɜ ɓɞůəɞŰɧˊɤɜ əŬɘ ɜŬ ůɡɜŰŮɚɏůɞɡɜ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ɞɟɔɎɜɤůɖ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ ɓɧůəɖůɖɠ əŬɘ Űɖɜ ŮűŬɟɛɞɔɐ ŰŮɢɜɘəɩɜ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ɓɚɎůŰɖůɖɠ, ɧˊɤɠ ɖ ɚɑˊŬɜůɖ əŬɘ ɖ ɎɟŭŮɡůɖ. ȼ ɢɟɐůɖ ůɨɔɢɟɞɜɤɜ əŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ 

ŮɟɔŬɚŮɑɤɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ˊŬɜɎəŮɘŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ 

ˊŬɟɏɢɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ ɡɣɖɚɐɠ ŬəɟɑɓŮɘŬɠ əŬɘ ɛŮɔɎɚɖɠ ŬɝɘɞˊɘůŰɑŬɠ. ȼ ŭɘŬůŰŬɨɟɤůɐ 

Űɞɡɠ ɛŮ ŭŮŭɞɛɏɜŬ ˊŮŭɑɞɡ ŬˊɞŰŮɚŮɑ Űɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ ɔɘŬ Űɖɜ ˊɚɐɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ŬˊɩŰŮɟɞ ůəɞˊɧ Űɖɜ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ 

əŰɖɜɞŰɟɞűɑŬɠ ŬəɟɑɓŮɘŬɠ. 

Ƀɘ ŬɜɤŰɏɟɤ ŮɟɔŬůɑŮɠ ŬˊɞŰŮɚɞɨɜ ˊŬɟŬŭɞŰɏŬ Űɞɡ ɏɟɔɞɡ EarthGraze çȷɝɘɞˊɞɑɖůɖ Űɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ ˊŬɟŬŰɐɟɖůɖɠ ɔɖɠ ɛŮ ůəɞˊɧ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ 

ɚɘɓŬŭɞəŰɖɜɞŰɟɞűɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠè, Űɞ ɞˊɞɑɞ ɡɚɞˊɞɘŮɑŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ 

ɈˊɞɛɏŰɟɞɡ 16.1 ï 16.5 ñɆɡɜŮɟɔŬůɑŬ ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɏɟɔŬ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ˊɟŬəŰɘəɏɠ əŬɘ ŭɟɎůŮɘɠ ɔɘŬ Űɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐò Űɞɡ ɄɟɞɔɟɎɛɛŬŰɞɠ ȷɔɟɞŰɘəɐɠ 

ȷɜɎˊŰɡɝɖɠ 2014-2020 əŬɘ ůɡɔɢɟɖɛŬŰɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ əŬɘ Űɖɜ ȺɡɟɤˊŬɥəɐ 

Ȱɜɤůɖ (əɤŭɘəɧɠ ɏɟɔɞɡ: ɀ16ɆɈɁ2-00224). 
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ȺūȷɅɀɃũȼ GIS ũȽȷ ɇȼɁ ȺȾɄɃɁȼɆȼ ȺȽȹȽȾɋɁ 

ɄȺɅȽȸȷȿȿɃɁɇȽȾɋɁ ɀȺȿȺɇɋɁ: ȼ ɄȺɅȽɄɇɋɆȼ ɇȼɆ ȺɄɀ 

ȸɃɅȺȽɃɈ ȷȽũȷȽɃɈ 
 

ɄŬɜŬɔɘɤŰŬəɞˊɞɨɚɞɡ ȷɔɔŮɚɘəɐ*1, ɉɞŰɕɎɟ ɁŮɥɚɎɜ2, ɁŰŬɛəŬɟɏɚɞɡ ɇŬŰɘɎɜŬ3, ȿɩɚɞɡ 

ȸŬůɘɚɘəɐ4, ũŮɤɟɔɑɞɡ ȽɤɎɜɜɖɠ4, ɄŬůɢɎɚɖ ȾɤɜůŰŬɜŰɑŬ5, ɇůɞɛˊŬɜɑŭɖɠ ɉɟɐůŰɞɠ6, 

ɀŬɜŭɡɚɎɠ ɉɟɘůŰɧűɞɟɞɠ7 

 
1ȸɘɞɚɧɔɞɠ MRes, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
2ȸɘɞɚɧɔɞɠ MSc, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
3ɋəŮŬɜɞɔɟɎűɞɠ ï ɄŮɟɘɓŬɚɚɞɜŰɞɚɧɔɞɠ, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
4ũŮɤˊɧɜɞɠ, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
5ɄɞɚɘŰɘəɧɠ ɀɖɢŬɜɘəɧɠ, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
6ɉɖɛɘəɧɠ ɀɖɢŬɜɘəɧɠ, ENVIROPLAN ȷ.Ⱥ., ȷɗɐɜŬ,  
7ɄŮɟɘɓŬɚɚɞɜŰɞɚɧɔɞɠ ï ɉɤɟɞŰɎəŰɖɠ, ɃȽȾɃɆūȷȽɅȽȾȼ Ⱥ.Ⱥ, ɀɡŰɘɚɐɜɖ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Ⱥɘŭɘəɐ ɄŮɟɘɓŬɚɚɞɜŰɘəɐ ɀŮɚɏŰɖ, ȸɧɟŮɘɞ ȷɘɔŬɑɞ, Natura, GIS, 

Ȼɤɜɞˊɞɑɖůɖ 

 

ɆŰɖɜ ȺɚɚɎŭŬ 446 ˊŮɟɘɞɢɏɠ ɏɢɞɡɜ ŮɜŰŬɢɗŮɑ ůŰɞ ŮɡɟɤˊŬɥəɧ ŭɑəŰɡɞ ˊɟɞůŰŬŰŮɡɧɛŮɜɤɜ 

ˊŮɟɘɞɢɩɜ Natura 2000. ɆŮ ŬɡŰɏɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ůɨɔəɟɞɡůɖ ɛŮŰŬɝɨ űɡůɘəɞɨ əŬɘ 

ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, əŬɗɩɠ əŬɘ ˊɟɞɓɚɐɛŬŰŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ əŬɘ ůŰɘɠ ɢɟɐůŮɘɠ 

ɔɖɠ, Ůɜɩ Ůˊɑůɖɠ ɡˊɎɟɢŮɘ ŬɜɎɔəɖ ɏɜŰŬɝɐɠ Űɞɡɠ ůŰɞ Ⱥɗɜɘəɧ ɆɨůŰɖɛŬ ɄɟɞůŰŬŰŮɡɧɛŮɜɤɜ 

ɄŮɟɘɞɢɩɜ.  

ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŮəˊɞɜɞɨɜŰŬɘ ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ Natura Űɖɠ ȺˊɘəɟɎŰŮɘŬɠ Ⱥɘŭɘəɏɠ 

ɄŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɀŮɚɏŰŮɠ, ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ɗŬ ůɡɜŰŬɢɗɞɨɜ əŬɘ ɗŬ Ůəŭɞɗɞɨɜ: 

¶ ɄɟɞŮŭɟɘəɎ ȹɘŬŰɎɔɛŬŰŬ, ɛɏůɤ Űɞɡ ɞˊɞɑɤɜ ɞɘ ˊŮɟɘɞɢɏɠ Natura ɗŬ ŮɜŰŬɢɗɞɨɜ ůŰɞ 

Ⱥɗɜɘəɧ ɆɨůŰɖɛŬ ɄɟɞůŰŬŰŮɡɧɛŮɜɤɜ ɄŮɟɘɞɢɩɜ, ɗŬ ɗŮůˊɘůŰɞɨɜ ɔɘŬ ŬɡŰɏɠ ɕɩɜŮɠ 

ˊɟɞůŰŬůɑŬɠ əŬɘ ɗŬ əŬɗɞɟɘůŰɞɨɜ ɞɘ ŮˊɘŰɟŮˊɧɛŮɜŮɠ ɢɟɐůŮɘɠ ɔɖɠ ŬɜɎ ɕɩɜɖ. 

¶ Ɉˊɞɡɟɔɘəɏɠ ȷˊɞűɎůŮɘɠ, ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ɗŬ ɗŮůˊɘůŰɞɨɜ ɆɢɏŭɘŬ ȹɘŬɢŮɑɟɘůɖɠ ɔɘŬ 
Űɘɠ ˊɟɞůŰŬŰŮɡɧɛŮɜŮɠ ˊŮɟɘɞɢɏɠ. 

ɆŰɖɜ ɄŮɟɘűɏɟŮɘŬ Űɞɡ ȸɞɟŮɑɞɡ ȷɘɔŬɑɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ ůɡɜɞɚɘəɎ 29 ˊŮɟɘɞɢɏɠ Natura. Ƀɘ 12 

Ůɝô ŬɡŰɩɜ ɏɢɞɡɜ əɖɟɡɢɗŮɑ ɤɠ ȻɩɜŮɠ Ⱥɘŭɘəɐɠ ɄɟɞůŰŬůɑŬɠ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ 

ɞɟɜɘɗɞˊŬɜɑŭŬɠ, Ůɜɩ ɞɘ ɡˊɧɚɞɘˊŮɠ 17 ɏɢɞɡɜ əɖɟɡɢɗŮɑ ɤɠ Ⱥɘŭɘəɏɠ ȻɩɜŮɠ ȹɘŬŰɐɟɖůɖɠ ɔɘŬ 

Űɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ɚɞɘˊɩɜ Ůɘŭɩɜ ˊŬɜɑŭŬɠ, Űɤɜ Ůɘŭɩɜ ɢɚɤɟɑŭŬɠ, əŬɘ Űɤɜ ɇɨˊɤɜ 

ɃɘəɞŰɧˊɤɜ (Űɨˊɤɜ ɓɚɎůŰɖůɖɠ ɛŮ əɞɘɜɎ ɞɘəɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ 

ɘŭɘŬɑŰŮɟɖ/ɞɛɞɘɧɛɞɟűɖ ɢɚɤɟɘŭɘəɐ ůɨɜɗŮůɖ). ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊŬɟɞɡůɑŬůɖ ŬűɞɟɎ ůŰɞ 

ɏɟɔɞ Űɖɠ Ⱥɘŭɘəɐɠ ɄŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɀŮɚɏŰɖɠ 7ɓ, ˊɞɡ ɏɢŮɘ ɤɠ ŬɜŰɘəŮɑɛŮɜɞ Űɘɠ ˊŮɟɘɞɢɏɠ 

Natura Űɞɡ ȸɞɟŮɑɞɡ ȷɘɔŬɑɞɡ. 

ȾŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ Ⱥɘŭɘəɐɠ ɄŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɀŮɚɏŰɖɠ 7ɓ ůɡɔəŮɜŰɟɩɗɖəŬɜ 

ŭŮŭɞɛɏɜŬ ŬɓɘɞŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ɡŭɟɞɚɞɔɑŬɠ, ɤəŮŬɜɞɔɟŬűɘəɩɜ ůŰɞɘɢŮɑɤɜ, DEM, 

ɘůɞɓŬɗɩɜ ə.Ŭ.), ŬɜɗɟɤˊɞɔŮɜɞɨɠ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ɢɟɐůŮɘɠ ɔɖɠ 

CORINE, ˊɘɏůŮɘɠ, ŬˊŮɘɚɏɠ, ůɢɏŭɘŬ ŬɜɎˊŰɡɝɖɠ, ɗŮůɛɞɗŮŰɖɛɏɜŮɠ ɕɩɜŮɠ, ə.Ŭ.), ŬɚɚɎ əŬɘ 

ɓɘɞŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ɢŬɟŰɞɔɟŬűɐůŮɘɠ ɇɨˊɤɜ ɃɘəɞŰɧˊɤɜ, əŬŰŬűɡɔɑɤɜ ɜɡɢŰŮɟɑŭɤɜ 
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ə.Ŭ.) Ŭˊɧ ŭɘɎűɞɟŮɠ ˊɖɔɏɠ, ɧˊɤɠ ɛɏůɤ ɛŮŰŬűɧɟŰɤůɖɠ Ŭˊɧ geoservers, ɣɖűɘɞˊɞɑɖůɖɠ Ŭˊɧ 

ɞɟɗɞűɤŰɞɢɎɟŰŮɠ, ɡűɘůŰɎɛŮɜŮɠ ɢŬɟŰɞɔɟŬűɐůŮɘɠ ɢŮɟůŬɑɤɜ əŬɘ ɗŬɚɎůůɘɤɜ ɇɨˊɤɜ 

ɃɘəɞŰɧˊɤɜ, ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ Ŭˊɧ Űɘɠ ɀŮɚɏŰŮɠ ȺˊɞˊŰŮɑŬɠ, ə.Ŭ. 

ɇŬ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɔəŮɜŰɟɩɗɖəŬɜ ɞɛŬŭɞˊɞɘɐɗɖəŬɜ ɛŮ ɓɎůɖ Űɞ ɗɏɛŬ Űɞɡɠ 

ůŮ ɜɏŬ ŭɘŬɜɡůɛŬŰɘəɎ ŬɟɢŮɑŬ (shapefiles), Ůɜɩ ˊŬɟɎɚɚɖɚŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Űɡɢɧɜ 

ŬˊŬɟŬɑŰɖŰŮɠ ŭɘɞɟɗɩůŮɘɠ (ˊ.ɢ. ŭɘɞɟɗɩůŮɘɠ ɛŮŰŬŰɧˊɘůɖɠ, ŬűŬɑɟŮůɖ çŰɟɡˊɩɜè, ŬűŬɑɟŮůɖ 

ɡˊŮɟɓɞɚɘəɎ ɛɘəɟɩɜ ˊɞɚɡɔɩɜɤɜ, ŭɘɞɟɗɩůŮɘɠ ŮůűŬɚɛɏɜɤɜ ɞɟɑɤɜ ˊɞɚɡɔɩɜɤɜ ɚɧɔɤ 

ɢŬɛɖɚɐɠ ŬəɟɑɓŮɘŬɠ ɣɖűɘɞˊɞɑɖůɖɠ, ə.Ŭ.).  

ȺɘŭɘəɎ ɔɘŬ Űɖɜ ˊŮɟɑˊŰɤůɖ Ůɘŭɩɜ ɢɚɤɟɑŭŬɠ, ˊŬɜɑŭŬɠ əŬɘ ɞɟɜɘɗɞˊŬɜɑŭŬɠ ɡˊɐɟɢŬɜ 

ˊɟɞəɚɐůŮɘɠ ůŰɖɜ ŭɖɛɘɞɡɟɔɑŬ ɔŮɤɢɤɟɘəɩɜ ŬɟɢŮɑɤɜ ˊɞɡ ɗŬ ŬˊŮɘəɧɜɘɕŬɜ Űɖɜ ˊŬɟɞɡůɑŬ 

Űɞɡɠ ůŰɘɠ ɡˊɧ ɛŮɚɏŰɖ ˊŮɟɘɞɢɏɠ, əŬɗɩɠ ɔɘŬ ˊɞɘəɑɚɞɡɠ ɚɧɔɞɡɠ (ˊ.ɢ. əɟɡˊŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ, 

ɛɘəɟɧ ɛɏɔŮɗɞɠ, űɨŰɟɤůɖ ůŮ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑɞŭɞ Űɞɡ ɏŰɞɡɠ, ŬɜŮˊŬɟəɐɠ ɏɟŮɡɜŬ) ɖ 

ɢŬɟŰɞɔɟɎűɖůɖ Űɤɜ ˊɚɖɗɡůɛɩɜ Űɞɡɠ ˊŬɟɞɡůɘɎɕŮɘ ŭɡůəɞɚɑŮɠ. ũɘŬ ɜŬ ŬɜŰɘɛŮŰɤˊɘůŰŮɑ ɖ 

ɏɚɚŮɘɣɖ ɔŮɤɔɟŬűɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊŬɟɞɡůɑŬɠ Űɞɡ Ůɑŭɞɡɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɔɘŬ əɎɗŮ 

Ůɑŭɞɠ ˊŬɟŬŭɞɢɏɠ ɛŮ ɓɎůɖ Űɘɠ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ɔɜɩůŮɘɠ ɞɘəɞɚɞɔɑŬɠ Űɞɡ əŬɘ ůɡůɢŮŰɑůŰɖəŬɜ 

ŭɘɎűɞɟŮɠ ɞɘəɞůɡůŰɖɛɘəɏɠ ɐ űɡůɘəɞɔŮɤɔɟŬűɘəɏɠ ŮɜɧŰɖŰŮɠ (ɧˊɤɠ ůɡɔəŮəɟɘɛɏɜɞɠ Űɨˊɞɠ 

ɓɚɎůŰɖůɖɠ ɐ ůɡɔəŮəɟɘɛɏɜɞ Ůɨɟɞɠ ɡɣɞɛɏŰɟɞɡ) ɛŮ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ˊŬɟɞɡůɑŬɠ Ůɜɧɠ Ůɑŭɞɡɠ. 

ɇŬ ˊɞɚɨɔɤɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɑŬ ɞɟɑɕɞɜŰŬɘ ɤɠ 

ɃɘəɞůɡůŰɖɛɘəɏɠ ɉɤɟɘəɏɠ ȺɜɧŰɖŰŮɠ Űɞɡ ŮəɎůŰɞŰŮ Ůɑŭɞɡɠ əŬɘ ŭɘŬɢɤɟɑɕɞɜŰŬɘ ůŮ ˊŮɟŬɘŰɏɟɤ 

əŬŰɖɔɞɟɑŮɠ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡ Ůɑŭɞɡɠ ˊɞɡ ŮɜŰɞˊɑɕŮŰŬɘ ŮəŮɑ 

(ŬɜŬˊŬɟŬɔɧɛŮɜɞɠ, ŭɘŬɢŮɘɛɎɕɤɜ, ə.Ŭ.) ŬɚɚɎ əŬɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ Űɞɡ Ůɑŭɞɡɠ 

(ɡɣɖɚɐɠ, ɛɏůɖɠ əŬɘ ɢŬɛɖɚɐɠ ůɖɛŬůɑŬɠ). 

ɆŰɖ ůɡɜɏɢŮɘŬ, ŰŬ ŭɘŬɜɡůɛŬŰɘəɎ ŬɟɢŮɑŬ Űɤɜ ɇɨˊɤɜ ɃɘəɞŰɧˊɤɜ əŬɘ Űɤɜ ɃɘəɞůɡůŰɖɛɘəɩɜ 

ɉɤɟɘəɩɜ ȺɜɞŰɐŰɤɜ ɓŬɗɛɞɜɞɛɐɗɖəŬɜ ɤɠ ˊɟɞɠ ŭɘɎűɞɟŮɠ ˊŬɟŬɛɏŰɟɞɡɠ əŬɘ ˊɟɞůŰɏɗɖəŬɜ 

ůɤɟŮɡŰɘəɎ ůŮ ɏɜŬ ŮɜɘŬɑɞ ŬɟɢŮɑɞ, ɩůŰŮ ˊŮɟɘɞɢɏɠ ɛŮ ˊŬɟɞɡůɑŬ ɛŮɔŬɚɨŰŮɟɞɡ Ŭɟɘɗɛɞɨ 

ůɖɛŬɜŰɘəɩɜ Ůɘŭɩɜ ɜŬ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ɔŮɘŰɞɜɘəɏɠ Űɞɡɠ ůŰɘɠ ɞˊɞɑŮɠ ˊŬɟŬŰɖɟŮɑŰŬɘ 

ɛɘəɟɧŰŮɟɖ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ɏɔɘɜŮ ŭɡɜŬŰɧɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ ŮəŰɎůŮɤɜ 

ˊɞɡ ɢɟɐɕɞɡɜ ŬɡůŰɖɟɧŰŮɟɞɡ əŬɗŮůŰɩŰɞɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ ŬɡŰɏɠ ɧˊɞɡ ɡˊɎɟɢŮɘ 

ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ ŬɜɎˊŰɡɝɖ ŬɜɗɟɤˊɞɔŮɜɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɢɤɟɑɠ ůɖɛŬɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ. 

ɇɏɚɞɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŬɜŰɘˊŬɟŬɓɞɚɐ Űɤɜ ˊŬɟŬˊɎɜɤ ŮəŰɎůŮɤɜ ɛŮ Űɘɠ ɐŭɖ 

ɗŮůɛɞɗŮŰɖɛɏɜŮɠ ɕɩɜŮɠ əŬɘ ɡűɘůŰɎɛŮɜŮɠ ɢɟɐůŮɘɠ ɔɖɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɟɞŰŬɗɞɨɜ ɜɏŮɠ 

ɕɩɜŮɠ ˊɟɞůŰŬůɑŬɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɧůɞ Űɞ ŬɜɗɟɤˊɞɔŮɜɏɠ ˊŮɟɘɓɎɚɚɞɜ ɧůɞ əŬɘ Űɞ 

ˊɟɞůŰŬŰŮɡŰɏɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐɠ.  
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ɄȷɅȷȾɃȿɃɈŪȼɆȼ  ȷɁȷɄɇɈɂȼɆ ȷɄɃȹȺȽȾɇȽȾɋɁ ȷũɅɋɁ  

ȸɈɁɃɄɃȽȼɆȽɀɃɈ ȾɅȽŪȷɅȽɃɈ ɀȺɆɋ ũȺɋɅũȽȾȼɆ 

ɄȿȷɇūɃɅɀȷɆ ȾȷȿȿȽȺɅũȺȽɋɁ 
 
ȿɞɡəɎəɖɠ ȿɞɡəɎɠ ɃɟűɏŬɠ1*,  ɀɎˊˊŬɠ ȷˊɞůŰɧɚɖɠ1, ũɘŬəɞɨɛɖɠ ɁɘəɐŰŬɠ1, ȾɤɜůŰŬɜŰɑɜɞɡ 

ȯɟŰŮɛɘɠ1, ɄɚŬŰɐɠ ȼɚɑŬɠ2, ȾɤŰɞɨɚŬɠ ȸŬůɑɚŮɘɞɠ3 , ũŬɟɞɡűŬɚɐ ȺɚŮɡɗŮɟɑŬ1, Ƀɘəɞɜɧɛɞɡ 

ũŬɟɡűŬɚɘɎ1 

1ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɑŬɠ, ɇɛɐɛŬ ȺˊɘůŰɐɛɖɠ ūɡŰɘəɐɠ ɄŬɟŬɔɤɔɐɠ, ũŮɤˊɞɜɘəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ - ȽŮɟɎ Ƀŭɧɠ 75 - ȸɞŰŬɜɘəɧɠ  

2ɇɛɐɛŬ ɇŮɢɜɞɚɞɔɑŬɠ ũŮɤˊɞɜɑŬɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɘəɩɜ ȺˊɘůŰɖɛɩɜ, ɄŬɜŮˊɘůŰɐɛɘɞ 

ŪŮůůŬɚɑŬɠ, ɁɏŬ ȽɤɜɑŬ, ȸɧɚɞɠ 

3ȷɗɖɜŬɥəɐ ȻɡɗɞˊɞɥɑŬ ȷ.Ⱥ., (ȷȻ), ȿŮɤűɧɟɞɠ Ⱦɖűɘůɞɨ 102, ȷɘɔɎɚŮɤ 

*orfeas.loukakis@aua.gr 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȸɡɜɞˊɞɘɐůɘɛɞ əɟɘɗɎɟɘ, ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ůɨůŰɖɛŬ ˊɚɖɟɞűɞɟɘɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ ɔŮɤɟɔɘəɩɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ, ˊɟɧɓɚŮɣɖ ůɡɔəɞɛɘŭɐɠ, ŬˊɞŰɨˊɤɛŬ Űɞɡ 

ɎɜɗɟŬəŬ.  

ȼ ˊŬɟŬɔɤɔɐ ɓɡɜɞˊɞɘɐůɘɛɞɡ əɟɘɗŬɟɘɞɨ, ɘŭɘŬɑŰŮɟŬ ɛɏůɤ Űɖɠ ůɡɛɓɞɚŬɘŬəɐɠ ɔŮɤɟɔɑŬɠ, 

ŮɝŮɚɑůůŮŰŬɘ ůŮ ɛɑŬ ɞɘəɞɜɞɛɘəɎ ɓɘɩůɘɛɖ əŬɚɚɘɏɟɔŮɘŬ əŬɘ ŭɖɛɘɞɡɟɔŮɑ ˊɟɞɞˊŰɘəɏɠ ůŰɖɜ 

Űɞˊɘəɐ əŬɘ ŬɔɟɞŰɘəɐ ɞɘəɞɜɞɛɑŬ Űɖɠ ȺɚɚɎŭŬɠ. ũɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ, 

ůɖɛŬɜŰɘəɧ ɟɧɚɞ ɏɢŮɘ ŭɘŬŭɟŬɛŬŰɑůŮɘ ɖ ůɡɜŮɟɔŬůɑŬ Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ȷɗɖɜɩɜ ɛŮ Űɖɜ ȷɗɖɜŬɥəɐ ȻɡɗɞˊɞɘɑŬ (ȷȻ) ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Ŭɝɘɞɚɧɔɖůɖɠ 

ůɨɔɢɟɞɜɤɜ Ůɛˊɞɟɘəɩɜ ˊɞɘəɘɚɘɩɜ ɓɡɜɞˊɞɘɐůɘɛɞɡ əɟɘɗŬɟɘɞɨ Űɖɠ ȷȻ əŬɘ ɔɞɜɞŰɨˊɤɜ 

ŮˊɘɚŮɔɛɏɜɤɜ ůŮ Ůɚɚɖɜɘəɏɠ ůɡɜɗɐəŮɠ, ɤɠ ˊɟɞɠ Űɖɜ ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ Űɞɡɠ. ɀŮ 

ŭŮŭɞɛɏɜɖ Űɖɜ ɡɣɖɚɐ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɤɜ ɡˊɧ Ŭɝɘɞɚɧɔɖůɖ ˊɞɘəɘɚɘɩɜ, ɓŬůɘəɐ ˊɟɧəɚɖůɖ 

ůŰɖ ɕɡɗɞˊɞɘɑŬ ŮɑɜŬɘ ɖ ˊŬɟŬɔɤɔɐ ɓɨɜɖɠ Ŭˊɧ əɟɘɗɎɟɘ ɡɣɖɚɩɜ ˊɞɘɞŰɘəɩɜ ˊɟɞŭɘŬɔɟŬűɩɜ, 

ɛŮ əɨɟɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞ ɛɏɔŮɗɞɠ Űɤɜ əɧəəɤɜ (> 2,2 mm ůŮ ˊɞůɞůŰɧ ŰɞɡɚɎɢɘůŰɞɜ 

90%) əŬɘ Űɖɜ ŬˊɞŭŮəŰɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ˊɟɤŰŮȶɜɖ ůŰɞɜ əŬɟˊɧ ɛŮŰŬɝɨ 9,5 əŬɘ 11,5%. 

ɆɖɛŬɜŰɘəɧ əɟɘŰɐɟɘɞ ŮɑɜŬɘ Ůˊɑůɖɠ, ɖ  ˊɟɤɘɛɧŰɖŰŬ  Űɤɜ ˊɞɘəɘɚɘɩɜ ɩůŰŮ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ 

ůɨɛˊŰɤůɖ Űɤɜ ůŰŬŭɑɤɜ Űɖɠ ɤɟɑɛŬɜůɖɠ Űɞɡ əŬɟˊɞɨ ɛŮ Űɘɠ ɝɖɟɞɗŮɟɛɘəɏɠ ůɡɜɗɐəŮɠ, ˊɞɡ 

ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ  ŮˊɘəɟŬŰɞɨɜ ŮəŮɑɜɖ Űɖɜ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ, Ůɜɩ ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ Űɖɜ 

ŰŮɚŮɡŰŬɑŬ ŰɟɘŮŰɑŬ ŭɑɜŮŰŬɘ ůŰɖɜ ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ Űɤɜ ˊɞɘəɘɚɘɩɜ ůŰɞ ɏɜŰɞɜŬ 

ɛŮŰŬɓŬɚɚɧɛŮɜɞ əɚɘɛŬŰɘəɎ ˊŮɟɘɓɎɚɚɞɜ. ȷɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɖ 

ŭɘŮɟŮɨɜɖůɖ Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ Űɞɡ ɓɡɜɞˊɞɘɐůɘɛɞɡ əɟɘɗŬɟɘɞɨ ɛɏůɤ 

Űɤɜ ɜɏɤɜ ˊɚɖɟɞűɞɟɘŬəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ ɛŮ ůəɞˊɧ, Űɖɜ ɡɣɖɚɧŰŮɟɖ ŬəɟɑɓŮɘŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ˊɞɟŮɑŬɠ Űɖɠ ŬɜɎˊŰɡɝɖɠ, Űɤɜ ŬɜŬɔəɩɜ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ əŬɘ Űɤɜ 

ɡűɘůŰɎɛŮɜɤɜ əɚɘɛŬŰɘəɩɜ ůɡɜɗɖəɩɜ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ əŬɘ Űɖɠ 

ŮɝŬůűɎɚɘůɖɠ Űɤɜ ŬˊɞŭɞŰɘəɩɜ əŬɘ ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛɏůɤ ɓɘɩůɘɛɤɜ 

əŬɚɚɘŮɟɔɖŰɘəɩɜ ˊɟŬəŰɘəɩɜ. ɆɨɛűɤɜŬ ɛŮ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ, əŬŰɎ Űɖɜ əŬɚɚɘŮɟɔɖŰɘəɐ 

ˊŮɟɑɞŭɞ Űɞɡ 2022-2023, ŮɔəŬŰŬůŰɎɗɖəŬɜ 6 ɜɏŮɠ ɡˊɧ Ŭɝɘɞɚɧɔɖůɖ ɔɘŬ Űɘɠ Ůɚɚɖɜɘəɏɠ 

ůɡɜɗɐəŮɠ Ůɛˊɞɟɘəɏɠ ˊɞɘəɘɚɑŮɠ Űɖɠ ȷȻ  (Evgenia, Lexy, Guzel, Firefox, Winston əŬɘ Avus) 

əŬɘ 2 ɐŭɖ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ Ůɛˊɞɟɘəɏɠ  (Fortuna, Fatima) ɤɠ ɛɎɟŰɡɟŮɠ, ůŮ ɏəŰŬůɖ 2 
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ůŰɟŮɛɛɎŰɤɜ ɖ əɎɗŮ ɛɑŬ, ůŮ ŭɨɞ ŮˊŬɜŬɚɐɣŮɘɠ əŬɘ ůŮ ŭɨɞ ˊŮɟɘɞɢɏɠ Űɖɠ ŪŮůůŬɚɑŬɠ 

(ūɎɟůŬɚŬ əŬɘ ȷɚɛɡɟɧ), ɛŮ ŭɘŬűɞɟŮŰɘəɎ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 12 ŮˊɘŰɧˊɘŮɠ ŮˊɘůəɞˊɐůŮɘɠ ůŰɞɡɠ ŬˊɞŭŮɘəŰɘəɞɨɠ Ŭɔɟɞɨɠ əŬŰɎ Űɖɜ 

əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞ Ŭˊɧ Űɖɜ ˊɟɩŰɖ ŬɜɎˊŰɡɝɖ ɏɤɠ Űɖɜ ɞɘəɞɜɞɛɘəɐ ɤɟɑɛŬɜůɖ Űɖɠ 

əŬɚɚɘɏɟɔŮɘŬɠ ɧˊɞɡ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɞɘ ɛɞɟűɞɛŮŰɟɘəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ, əŬŰŬɔɟŬűɐ 

Űɤɜ űŬɘɜɞɚɞɔɘəɩɜ ůŰŬŭɑɤɜ Űɤɜ ˊɞɘəɘɚɘɩɜ əŬɘ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ űɡŰɩɜ ɛɏůɤ Űɞɡ ŭŮɑəŰɖ 

ɓɚɎůŰɖůɖɠ ɛŮ NDVI ɢŮɘɟɧɠ. ũɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

ɖ ɔŮɤɟɔɘəɐ ˊɚŬŰűɧɟɛŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ FarmB ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɏɔɘɜŮ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ 

Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ (ŭŮɑəŰɖɠ NDVI) ɛŮ Űɖ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. 

ɇŬɡŰɧɢɟɞɜŬ, ɖ ˊɚŬŰűɧɟɛŬ ˊŬɟŮɑɢŮ  ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɧˊɤɠ ɞɘ ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ 

SAVI əŬɘ EVI, ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ, ˊɟɞɓɚɏɣŮɘɠ əŬɘɟɘəɩɜ ůɡɜɗɖəɩɜ ɛŮ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ 

əŬɘ ŮəŰɑɛɖůɖ ɢɟɧɜɞɡ ůɡɔəɞɛɘŭɐɠ. ȺɚɐűɗɖůŬɜ Ůˊɑůɖɠ ůɖɛŬɜŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ 

ɛŮ Űɖɜ ˊɟɧɓɚŮɣɖ ůɡɔəɞɛɘŭɐɠ, Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ 

ŬˊɞŰɡˊɩɛŬŰɞɠ Űɞɡ ɎɜɗɟŬəŬ əŬŰŬɢɤɟɩɜŰŬɠ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɕɧɛŮɜŮɠ ɔŮɤɟɔɘəɏɠ 

ˊɟŬəŰɘəɏɠ əŬɘ ůŰɘɠ 2 ˊŮɟɘɞɢɏɠ ůŰɧɢɞɡ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ, ɧŰɘ ůŰŬ ūɎɟůŬɚŬ, ɞ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ ɐŰŬɜ ɛŮɔŬɚɨŰŮɟɞɠ ůŮ 

ɧɚŮɠ Űɘɠ ˊɞɘəɘɚɑŮɠ, ůŮ ůɢɏůɖ ɛŮ Űɞɜ ȷɚɛɡɟɧ (ɏɜŰɞɜŬ ɝɖɟoɗŮɟɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ), ŭŮŭɞɛɏɜŬ 

ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ əŬɘ ɛŮ Űɘɠ 2 ɛŮɗɞŭɞɚɞɔɑŮɠ ˊɟɞůŭɘɞɟɘůɛɞɨ NDVI ɢŮɘɟɧɠ əŬɘ 

ˊɚŬŰűɧɟɛŬɠ. Ƀ ȷɚɛɡɟɧɠ, ɐŰŬɜ ɖ ˊɘɞ ˊɟɩɘɛɖ ˊŮɟɘɞɢɐ, əŬɗɩɠ ɞɘ ˊɞɘəɘɚɑŮɠ ůɡɛˊɚɐɟɤůŬɜ 

Űɘɠ ŬˊŬɘŰɞɨɛŮɜŮɠ ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ (əŬŰɎ ɛɏůɞ ɧɟɞ) 1309 ɓŬɗɛɞɖɛɏɟŮɠ ůŮ 167 ɖɛɏɟŮɠ 

Ŭˊɧ ůˊɞɟɎ, Ůɜɩ ůŰŬ ūɎɟůŬɚŬ ůŰɘɠ 179 ɖɛɏɟŮɠ. ɀŮŰŬɝɨ Űɤɜ ˊɞɘəɘɚɘɩɜ ɖ Avus, ůŰŬ 

ūɎɟůŬɚŬ, ɐŰŬɜ ɖ ˊɘɞ ŬˊɞŭɞŰɘəɐ (804 kg/ůŰɟ.) ɛŮ ŬˊɞŰɨˊɤɛŬ 0,304 kg eCO2/ kg əɧəəɤɜ, 

Ůɜɩ ůŰɞɜ ȷɚɛɡɟɧ ɖ ˊɞɘəɘɚɑŬ Guzel, ɛŮ Ŭˊɧŭɞůɖ ˊɞɡ ŬɜŮɟɢɧŰŬɜ ůŰŬ 741 kg/ůŰɟ. əŬɘ 

ŬˊɞŰɨˊɤɛŬ 0,321 kg eCO2/ kg əɧəəɤɜ. ɇŬ ūɎɟůŬɚŬ ŬˊɞŭŮɑɢŰɖəŬɜ  ɘŭŬɜɘəɧŰŮɟɖ ˊŮɟɘɞɢɐ 

ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ ɓɡɜɞˊɞɘɐůɘɛɞɡ əɟɘɗŬɟɘɞɨ, ɤůŰɧůɞ, ɞɘ ɎəŬɘɟŮɠ əŬɘ ɛŮ ɟŬɔŭŬɘɧŰɖŰŬ 

ɓɟɞɢɞˊŰɩůŮɘɠ ůŰɘɠ 14 Ƚɞɡɜɑɞɡ 2023 ŮˊɖɟɏŬůŬɜ ůɖɛŬɜŰɘəɎ ŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɖɠ ˊŬɟŬɔɤɔɐɠ. ɇŬ ɏɤɠ ŰɩɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ ŮɜɗŬɟɟɡɜŰɘəɎ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ 

ɜɏɤɜ ɣɖűɘŬəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ  ůŰɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ 

ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ˊɞɘəɘɚɘɩɜ ɓɡɜɞˊɞɘɐůɘɛɞɡ əɟɘɗŬɟɘɞɨ ɔɘŬ Űɘɠ 

Ůɚɚɖɜɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ˊŮɟɘɞɢɩɜ ɔɘŬ ɛɑŬ ɓɘɩůɘɛɖ əŬɚɚɘɏɟɔŮɘŬ ůŰɞ 

ˊɚŬɑůɘɞ Űɞɡ ɛŮŰɟɘŬůɛɞɨ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Ŭˊɧ Űɞ ˊɟɧůűŬŰŬ ɏɜŰɞɜŬ ɛŮŰŬɓŬɚɚɧɛŮɜɞ 

əɚɘɛŬŰɘəɎ ˊŮɟɘɓɎɚɚɞɜ.  

 

ɇɞ ɏɟɔɞ ɢɟɖɛŬŰɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ ȷɗɖɜŬɥəɐ ȻɡɗɞˊɞɘɑŬ ȷ.Ⱥ. 
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ɆɈɁȺȹɅȽȷ IV: ɊɖűɘŬəɧɠ ɀŮŰŬɢɖɛŬŰɘůɛɧɠ ɄɟɤŰɞɔŮɜɞɨɠ ɇɞɛɏŬ: 

ȺűŬɟɛɞɔɏɠ (II) 
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ȸȺȿɇȽɆɇȼ ɉɅȼɆȼ ɇȺɉɁɃȿɃũȽȾɋɁ ȺɅũȷȿȺȽɋɁ ũȽȷ 

ȺɄȽɇȺɈɂȼ ȺɄȽɉȺȽɅȼɆȽȷȾȼɆ ȷɄɃɇȺȿȺɆɀȷɇȽȾɃɇȼɇȷɆ Ɇɇȷ 

ɃȿɃȾȿȼɅɋɀȺɁȷ ɄɅɃũɅȷɀɀȷɇȷ ȾȷɇȷɄɃȿȺɀȼɆȼɆ 

ȾɃɈɁɃɈɄȽɋɁ ɀȺũȷȿȼɆ ȾȿȽɀȷȾȷɆ. 
 
Ʉɏɟɟɞɠ ɁɘəɧɚŬɞɠ*, ȾŬɚŬɥŰɕɞˊɞɨɚɞɡ ɆŰɏɚɚŬ, Gewehr Sandra, ɀɞɡɟŮɚɎŰɞɠ Ɇˊɨɟɞɠ 

 

ɃɘəɞŬɜɎˊŰɡɝɖ ȷ.Ⱥ., 57010, ūɑɚɡɟɞ, ȺɚɚɎŭŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȾŬŰŬˊɞɚɏɛɖůɖ, əɞɡɜɞɨˊɘŬ, ŰŮɢɜɞɚɞɔɑŬ, ŮˊɘɢŮɘɟɖůɘŬəɐ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ 

 

ɇŬ ɞɚɞəɚɖɟɤɛɏɜŬ ɄŮɟɘűŮɟŮɘŬəɎ ɏɟɔŬ əŬŰŬˊɞɚɏɛɖůɖɠ əɞɡɜɞɡˊɘɩɜ ŮɑɜŬɘ ɕɤŰɘəɐɠ 

ůɖɛŬůɑŬɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ əŬɘ ŭɘŬŰɐɟɖůɖ ɛɘŬɠ ŭɨůəɞɚɖɠ ɘůɞɟɟɞˊɑŬɠ ɛŮŰŬɝɨ Ŭ) Űɞɡ 

ɛŮŰɟɘŬůɛɞɨ Űɖɠ ŬˊŮɘɚɐɠ Űɤɜ ŬůɗŮɜŮɘɩɜ ˊɞɡ ɛŮŰŬŭɑŭɞɜŰŬɘ Ŭˊɧ ŰŬ əɞɡɜɞɨˊɘŬ (ɛŮ 

əŬɗɘŮɟɤɛɏɜɖ ŮŰɐůɘŬ əɡəɚɞűɞɟɑŬ Űɞɡ ɘɞɨ Űɞɡ ȹɡŰɘəɞɨ ɁŮɑɚɞɡ (ȽȹɁ) əŬɘ ůˊɞɟŬŭɘəɎ 

ˊŮɟɘůŰŬŰɘəɎ ŮɚɞɜɞůɑŬɠ) əŬɘ ɓ) Űɖɠ ɕɐŰɖůɖɠ ɔɘŬ ŬˊɞɡůɑŬ əɞɡɜɞɡˊɘɩɜ ɚɧɔɤ Űɞɡ 

ɓŮɚŰɘɤɛɏɜɞɡ ŰɞɡɟɘůŰɘəɞɨ ˊɟɞɥɧɜŰɞɠ ɛŮŰɎ Űɞɜ COVID. 

ɋůŰɧůɞ, ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ȺɚɚɎŭŬɠ ůɡɜŭɡɎɕɞɡɜ Ŭɡɝɖɛɏɜɞ ˊɚɖɗɡůɛɧ 

əɞɡɜɞɡˊɘɩɜ Űɤɜ ɔŮɜɩɜ Culex əŬɘ Anopheles əŬɘ ɡɣɖɚɧ Ůˊɘŭɖɛɘɞɚɞɔɘəɧ əɑɜŭɡɜɞ, əŬɗɩɠ 

ůɡɜŭɡɎɕɞɡɜ ɡɔɟɧŰɞˊɞɡɠ, ůɨɜɗŮŰŬ ŬɔɟɞŰɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ůŮ 

ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ əŬɘ ɞɟɡɕɩɜŮɠ ɐ/əŬɘ ŮɜŰŬŰɘəɏɠ ɗŮɟɛɞəɖˊɘŬəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ ůŮ 

ˊŮɟɘɞɢɏɠ ɛŮ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ŮɟɔŬŰɩɜ ɔɖɠ Ŭˊɧ Ůɜŭɖɛɘəɏɠ ůŰɖɜ  ŮɚɞɜɞůɑŬ ɢɩɟŮɠ. ȷˊɧ 

Űɖɜ Ɏɚɚɖ, ŰŬ ɚɘɛɎɜɘŬ əŬɘ ŰŬ ŬŮɟɞŭɟɧɛɘŬ ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɨɚɖ ˊɟɞɠ əŬɘ Ŭˊɧ Űɖɜ ȷŭɟɘŬŰɘəɐ 

ŪɎɚŬůůŬ əŬɘ Űɖ ȹɡŰɘəɐ Ⱥɡɟɩˊɖ Ůɜɩ ɛŮ  Űɖɜ ŮəŰŮŰŬɛɏɜɖ ŬəŰɞɔɟŬɛɛɐ Űɖɠ, Űɞɡɠ 

ŬɟɢŬɘɞɚɞɔɘəɞɨɠ ɢɩɟɞɡɠ Űɖɠ əŬɘ Űɘɠ ɝŮɜɞŭɞɢŮɘŬəɏɠ ɡˊɞŭɞɛɏɠ Űɖɠ, ˊɟɞůŮɚəɨŮɘ ŰɞɡɟɑůŰŮɠ 

Ŭˊɧ ɧɚɞ Űɞɜ əɧůɛɞ,  ŬɡɝɎɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬˊŬɑŰɖůɖ ɔɘŬ ɢŬɛɖɚɧŰŮɟɞɡɠ ˊɚɖɗɡůɛɞɨɠ 

ɞɢɚɖɟɩɜ əɞɡɜɞɡˊɘɩɜ Űɞɡ ɔɏɜɞɡɠ Aedes. 

ũɘŬ Űɖɜ Ůəˊɚɐɟɤůɖ Űɤɜ ůŰɧɢɤɜ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ əŬŰŬˊɞɚɏɛɖůɖɠ 

əɞɡɜɞɡˊɘɩɜ, ɔɑɜŮŰŬɘ ɢɟɐůɖ Ůɡɟɏɤɠ űɎůɛŬŰɞɠ ŮɟɔŬɚŮɑɤɜ əŬɘ ɛŮɗɧŭɤɜ Ůɚɏɔɢɞɡ ɔɘŬ ɞəŰɩ 

ɛɐɜŮɠ əɎɗŮ ɢɟɧɜɞ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ:  

1. ȷɝɘɧˊɘůŰɖ ɢŬɟŰɞɔɟɎűɖůɖ əŬɘ ůɡɜŮɢɐɠ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŮůŰɘɩɜ ŬɜŬˊŬɟŬɔɤɔɐɠ 

əɞɡɜɞɡˊɘɩɜ ɛŮ ŮɔɔɨŰɖŰŬ ůŮ  ˊɧɚŮɘɠ əŬɘ ɞɘəɘůɛɞɨɠ 

2. ȺˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ ˊɟɞɜɡɛűɩɜ əŬɘ ɏɔəŬɘɟŮɠ ŮűŬɟɛɞɔɏɠ 

ˊɟɞɜɡɛűɞəŰɞɜɑŬɠ ůŰɞ ˊŮɟɘŬůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɞɡɠ ɡɔɟɧŰɞˊɞɡɠ (Ŭˊɧ ŮŭɎűɞɡɠ 

əŬɘ Ŭɏɟɞɠ ɛŮ Űɖ ɢɟɐůɖ drones əŬɘ ŮɚɘəɞˊŰɏɟɞɡ) 

3. ȺˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ŮűŬɟɛɞɔɏɠ ˊɟɞɜɡɛűɞəŰɞɜɑŬɠ ůŰɘɠ ɚŮəɎɜŮɠ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ 

Űɤɜ ˊɧɚŮɤɜ 

4. ȺəŰŮŰŬɛɏɜŮɠ ŮűŬɟɛɞɔɏɠ ˊɟɞɜɡɛűɞəŰɞɜɑŬɠ ˊɧɟŰŬ-́ ɧɟŰŬ ůŮ ŮˊɘɚŮɔɛɏɜɞɡɠ 

ɞɘəɘůɛɞɨɠ ɡɣɖɚɞɨ əɘɜŭɨɜɞɡ  
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5. ȺəŰŮŰŬɛɏɜɖ ɢɟɐůɖ ˊŬɔɑŭɤɜ ŬəɛŬɑɤɜ əɞɡɜɞɡˊɘɩɜ, ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŬűɗɞɜɑŬɠ Űɤɜ Ůɜɐɚɘəɤɜ əɞɡɜɞɡˊɘɩɜ əŬɘ Űɖɠ ŭɘŬəɨɛŬɜůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡɠ ɛŮ 

Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ 

6. ȿŮɘŰɞɡɟɔɑŬ ŭɘəŰɨɤɜ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ Ůˊɘŭɖɛɘɞɚɞɔɘəɞɨ 

əɘɜŭɨɜɞɡ Űɞɡ ȽȹɁ (ɛŮ ŮɟɔŬůŰɖɟɘŬəɏɠ ŬɜŬɚɨůŮɘɠ ůŮ ɓɘɞɚɞɔɘəɧ ɡɚɘəɧ Ŭˊɧ ŬəɛŬɑŬ 

əɞɡɜɞɨˊɘŬ, əɞŰɧˊɞɡɚŬ ɐ/əŬɘ ɎɔɟɘŬ ˊŰɖɜɎ əŬɘ ɘˊˊɞŮɘŭɐ)  

7. ɀŮɗɧŭɞɡɠ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ. 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ əŬɗ' ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɏɟɔɞɡ Ŭˊɧ ŰŮɢɜɘəɞɨɠ ˊŮŭɑɞɡ əŬɘ 

Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ɞɛɎŭŬ Űɤɜ ɏɟɔɤɜ Ůɜɘůɢɨɞɡɜ ɛɘŬ ɐŭɖ ŬɝɘɧˊɘůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ 

ɢɟɞɜɞůŮɘɟɏɠ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬűɗɞɜɑŬ Űɤɜ ˊɟɞɜɡɛűɩɜ əŬɘ Űɤɜ Ůɜɐɚɘəɤɜ 

əɞɡɜɞɡˊɘɩɜ. ɀŮ Űɖɜ ɔŮɤɢɤɟɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ŬɡŰɩɜ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŬˊɞəŰɎŰŬɘ ɔɜɩůɖ 

əŬɘ ɓŬɗɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ŬɜŬɔəɩɜ əŬɘ ŬˊŬɘŰɐůŮɤɜ Űɤɜ ɏɟɔɤɜ. 

ȼ ˊŬɟɞɡůɑŬůɖ ŬɡŰɐ ŮˊɘŭɘɩəŮɘ ɜŬ ˊŬɟɎůɢŮɘ ɛɘŬ ůŬűɐ ŮɘəɧɜŬ Űɤɜ ˊɟɞůˊŬɗŮɘɩɜ ɔɘŬ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ ɄŮɟɘűŮɟŮɘŬəɩɜ ɏɟɔɤɜ 

əŬŰŬˊɞɚɏɛɖůɖɠ Űɤɜ əɞɡɜɞɡˊɘɩɜ, Űɖɜ ɏəŰŬůɖ əŬɘ Űɖɜ ɏɜŰŬůɖ Űɤɜ ŮɟɔŬůɘɩɜ ˊŮŭɑɞɡ, Űɞ 

ůəŮˊŰɘəɧ ˊɑůɤ Ŭˊɧ Űɞ ɢɟɞɜɞŭɘɎɔɟŬɛɛŬ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ əŬɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ 

ŬˊɞűɎůŮɤɜ ɔɘŬ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ ˊɧɟɤɜ.  

ũɘŬ Űɖɜ ˊŬɟɞɡůɑŬůɖ ɗŬ ɔɑɜŮɘ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ɄŮɟɘűŮɟŮɘŬəɧ ˊɟɧɔɟŬɛɛŬ 

əŬŰŬˊɞɚɏɛɖůɖɠ əɞɡɜɞɡˊɘɩɜ Űɖɠ ɄŮɟɘűɏɟŮɘŬɠ ȹɡŰɘəɐɠ ȺɚɚɎŭŬɠ. 
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ɉɅȼɆȼ ɄɃȿɈūȷɆɀȷɇȽȾɃɈ ȷȽɆŪȼɇȼɅȷ ȺɄȽ ɆɛɖȺȷ ȾȷȽ 

ɀɃɁɇȺȿɋɁ ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ ũȽȷ ɇȼɁ ȷɁȽɉɁȺɈɆȼ 

ɄɅɃɆȸɃȿɋɁ ȷɄɃ ɇɃ ȺɁɇɃɀɃ Xylotrechus chinensis (Chevrolat) 

(Coleoptera: Cerambycidae) ɆȺ ɀɃɈɅȽȺɆ. 
 

ɄŬɜɞˊɞɨɚɞɡ ɉɟɘůŰɑɜŬ1, ȷɟŬˊɞůŰɎɗɖ ȺɡŬɔɔŮɚɑŬ2, ȷɜŰɤɜɧˊɞɡɚɞɠ ȷɗŬɜɎůɘɞɠ3, 

ɆŰŬɛɞɨɚɖ ɀɡɟŰɩ4, ȾŬŰůɘɚɏɟɞɠ ȷɜŬůŰɎůɘɞɠ5, ɇůŬɔəŬɟɎəɖɠ ȷɜŰɩɜɘɞɠ6* 

1ɄɟɞˊŰɡɢɘŬəɐ űɞɘŰɐŰɟɘŬ, ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ȻɤɞɚɞɔɑŬɠ & ȺɜŰɞɛɞɚɞɔɑŬɠ, 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ 

2ɈˊɞɣɐűɘŬ ȹɘŭɎəŰɞɟŬɠ, ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ȻɤɞɚɞɔɑŬɠ & ȺɜŰɞɛɞɚɞɔɑŬɠ, ũŮɤˊɞɜɘəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ 

3Ɉˊɞɣɐűɘɞɠ ȹɘŭɎəŰɞɟŬɠ, ȺɟɔŬůŰɐɟɘɞ ɆɖɟɞŰɟɞűɑŬɠ & ɀŮɚɘůůɞəɞɛɑŬɠ, ũŮɤˊɞɜɘəɧ Ʉ 

ŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ 

4ɈˊɞɣɐűɘŬ ȹɘŭɎəŰɞɟŬɠ, ȺɟɔŬůŰɐɟɘɞ ɆɖɟɞŰɟɞűɑŬɠ & ɀŮɚɘůůɞəɞɛɑŬɠ, ũŮɤˊɞɜɘəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ 

5ȺȹȽɄ, ȺɟɔŬůŰɐɟɘɞ ȸŮɚŰɑɤůɖɠ ūɡŰɩɜ & ũŮɤɟɔɘəɞɨ ɄŮɘɟŬɛŬŰɘůɛɞɨ, ũŮɤˊɞɜɘəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ 

6Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ, ȺɟɔŬůŰɐɟɘɞ ũŮɤɟɔɘəɐɠ ȻɤɞɚɞɔɑŬɠ & ȺɜŰɞɛɞɚɞɔɑŬɠ, ũŮɤˊɞɜɘəɧ 

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ  

ȿŮɝŮɘɠ-əɚŮɘŭɘɎ: ɇɖɚŮˊɘůəɧˊɖůɖ, ɛɖɢŬɜɘəɐ ɛɎɗɖůɖ, ɆɛɖȺȷ, ˊɞɚɡűŬůɛŬŰɘəɐ 

ŬˊŮɘəɧɜɘůɖ, Xylotrechus chinensis 

ɇɞ ɝɡɚɞűɎɔɞ ɏɜŰɞɛɞ Xylotrechus chinensis (Coleoptera: Cerambycidae) Ůɘůɐɢɗɖ 

ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ Űɞ 2017, ɤɠ ɝŮɜɘəɧ ŬůɘŬŰɘəɧ Ůɑŭɞɠ ɛŮ ˊɟɤŰŬɟɢɘəɧ ɝŮɜɘůŰɐ Űɖ ɛɞɡɟɘɎ, 

əŬɘ ˊɚɏɞɜ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ɞɘəɞɜɞɛɘəɧ Ůɢɗɟɧ Űɖɠ. ɇŬ ɝɡɚɞűɎɔŬ ɏɜŰɞɛŬ ŬˊɞŰŮɚɞɨɜ 

ůɞɓŬɟɞɨɠ Ůɢɗɟɞɨɠ Űɤɜ ŭŮɜŭɟɤŭɩɜ əŬɚɚɘŮɟɔŮɘɩɜ ŭɘɧŰɘ əŬŰŬůŰɟɏűɞɡɜ Űɘɠ ɖɗɛŬɔɔŮɘɩŭŮɘɠ 

ŭŮůɛɑŭŮɠ Űɞɡɠ əŬɘ Ůˊɘˊɚɏɞɜ, ɚɧɔɤ Űɞɡ ɓɘɞɚɞɔɘəɞɨ Űɞɡɠ əɨəɚɞɡ, ɖ ˊɟɩɘɛɖ ŬɜɑɢɜŮɡůɐ Űɞɡɠ 

ůŰɞ ˊŮŭɑɞ əŬɗɑůŰŬŰŬɘ ŭɨůəɞɚɖ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɞ ɏɔəŬɘɟɞɠ ˊŮɟɘɞɟɘůɛɧɠ Űɞɡɠ ɜŬ ŮɑɜŬɘ 

ůɡɢɜɎ ŬŭɨɜŬŰɞɠ. ȰŰůɘ, ɞɟɑɕŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ ŬɜŮɨɟŮůɖ ŮɜŬɚɚŬəŰɘəɩɜ ɛŮɗɧŭɤɜ 

ŮɜŰɞˊɘůɛɞɨ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ˊɟɞůɓɞɚɩɜ ŰɏŰɞɘŬɠ űɨůɖɠ ˊɟɞɠ ɏɔəŬɘɟɖ əŬɘ ɞɟɗɐ ɚɐɣɖ 

ŬˊɞűɎůŮɤɜ. 

Ƀɘ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ŬˊŬɟŰɑɕɞɡɜ Űɞɜ ŰɞɛɏŬ Űɖɠ ũŮɤɟɔɑŬɠ ȷəɟɘɓŮɑŬɠ əŬɘ  Űɖɠ 

Ȱɝɡˊɜɖɠ ũŮɤɟɔɑŬɠ ŬˊɞŰŮɚɞɨɜ ɢɟɐůɘɛŬ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ŮɜŭɡɜɎɛɤůɖ Űɖɠ 

ūɡŰɞˊɟɞůŰŬůɑŬɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɖɠ ˊɟɩɘɛɖɠ ŬɜɑɢɜŮɡůɖɠ əŬɘ ɛŮŰɏˊŮɘŰŬ 

ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɤɜ ˊɟɞůɓɞɚɩɜ Ŭˊɧ ɝɡɚɞűɎɔŬ ɏɜŰɞɛŬ ůŮ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ˊɟɞůűɏɟŮɘ ˊɞɘəɘɚɑŬ ɛɏůɤɜ, ɧˊɤɠ ŰŬ ɆɡůŰɐɛŬŰŬ ɛɖ 

ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ əŬɘ ŬɘůɗɖŰɐɟɤɜ, ɧˊɤɠ ɞɘ ˊɞɚɡűŬůɛŬŰɘəɞɑ, əŬɗɘůŰɩɜŰŬɠ 

ŮűɘəŰɐ Űɖɜ ɚɐɣɖ űŬůɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ. Ƀɘ 

űŬůɛŬŰɘəɏɠ ŬɡŰɏɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ˊɟɞɠ ɡˊɞɚɞɔɘůɛɧ Űɤɜ əŬŰɎɚɚɖɚɤɜ, əŬŰɎ 

ˊŮɟɑˊŰɤůɖ, ȹŮɘəŰɩɜ ūɡŰɞɦɔŮɑŬɠ, ɞɘ ɞˊɞɑɞɘ ˊɞůɞŰɘəɞˊɞɘɞɨɜ Űɖɜ əŬŰɎůŰŬůɖ Űɖɠ ɡɔŮɑŬɠ 
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Űɖɠ ɡˊɧ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɚɚɘɏɟɔŮɘŬɠ, əɎɜɞɜŰŬɠ ŭɡɜŬŰɐ Űɖ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ɡɔɘɩɜ əŬɘ 

əŬŰŬˊɞɜɖɛɏɜɤɜ ŭɏɜŭɟɤɜ. ȼ ŭɘɎəɟɘůɖ ŬɡŰɐ ŮɑɜŬɘ ŭɡɜŬŰɐ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɞɜŰɏɚɤɜ 

ɀɖɢŬɜɘəɐɠ ɀɎɗɖůɖɠ, ŰŬ ɞˊɞɑŬ ɨůŰŮɟŬ Ŭˊɧ Űɖɜ əŬŰɎɚɚɖɚɖ ŮəˊŬɑŭŮɡůɖ ŮɑɜŬɘ ɘəŬɜɎ ɔɘŬ 

ŬɝɘɧˊɘůŰɖ ˊɟɧɓɚŮɣɖ Űɖɠ əŬŰɎůŰŬůɖɠ ɡɔŮɑŬɠ Űɤɜ ŭɏɜŭɟɤɜ Űɖɠ ɡˊɧ ɛŮɚɏŰɖ əŬɚɚɘɏɟɔŮɘŬɠ. 

ȰŰůɘ, ɖ ůɡɚɚɞɔɐ űŬůɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɧůɞ əŬŰɎ ŰŬ əɟɑůɘɛŬ ůŰɎŭɘŬ Űɞɡ ɓɘɞɚɞɔɘəɞɨ 

əɨəɚɞɡ Űɤɜ ŮɜŰɧɛɤɜ ɧůɞ əŬɘ Ůˊɑ ůŮɘɟɎ əŬɚɚɘŮɟɔɖŰɘəɩɜ ˊŮɟɘɧŭɤɜ, ůɡɛɓɎɚɚŮɘ ůŰɖɜ 

ŬůűŬɚɏůŰŮɟɖ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ɡɔɘɩɜ əŬɘ əŬŰŬˊɞɜɖɛɏɜɤɜ ŭɏɜŭɟɤɜ əŬɘ əŬŰô ŮˊɏəŰŬůɖ 

ůŰɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ ˊɟɞůɓɞɚɩɜ ůŰɞ ɢɩɟɞ əŬɘ 

Űɞ ɢɟɧɜɞ. 

ȼ ŭɡɜŬŰɧŰɖŰŬ ˊɟɩɘɛɖɠ əŬɘ Ŭəɟɘɓɐɠ ŬɜɑɢɜŮɡůɖɠ ŬɚɚɎ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ 

ŮɝɎˊɚɤůɖɠ Űɖɠ ŮəɎůŰɞŰŮ əŬŰŬˊɧɜɖůɖɠ ůŰɞ ɢɩɟɞ əŬɘ ůŰɞ ɢɟɧɜɞ ůɡɜŮˊɎɔŮŰŬɘ Űɧůɞ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖ ŮűŬɟɛɞɔɐ Űɤɜ ɛɏŰɟɤɜ ˊɟɧɚɖɣɖɠ ŮˊɏəŰŬůɖɠ Űɖɠ ˊɟɞůɓɞɚɐɠ, ɧůɞ 

əŬɘ Űɖɜ ɞɟɗɧŰŮɟɖ əŬɘ ŬəɟɘɓɏůŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ əŬɘ ŮűŬɟɛɞɔɐ Űɤɜ ɛɏŰɟɤɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ, 

ɧˊɤɠ Űɤɜ űɡŰɞˊɟɞůŰŬŰŮɡŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ɞɘ əŬɚɚɘŮɟɔɖŰɘəɏɠ 

ˊɟŬəŰɘəɏɠ ŮɜŰɎůůɞɜŰŬɘ ůŮ ɛɘŬ ŬŮɘűɞɟɘəɐ ůŰɟŬŰɖɔɘəɐ, əŬŰɎ Űɖɜ ɞˊɞɑŬ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ 

ŬˊɞŰɨˊɤɛŬ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ ŮɚŬɢɘůŰɞˊɞɘŮɑŰŬɘ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ɓŮɚŰɘɩɜŮŰŬɘ ɖ 

ɞɘəɞɜɞɛɘəɧŰɖŰŬ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ. 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɞ ŮɜŰɞˊɘůɛɧɠ əŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ 

ˊɟɞůɓɞɚɩɜ Ŭˊɧ Űɞ ɝɡɚɞűɎɔɞ ɏɜŰɞɛɞ Xylotrechus chinensis (Coleoptera: Cerambycidae) 

ůŮ ŭɏɜŭɟŬ ɛɞɡɟɘɎɠ ɛŮ Űɖ ɢɟɐůɖ ˊɞɚɡűŬůɛŬŰɘəɞɨ ŬɘůɗɖŰɐɟŬ ŰɞˊɞɗŮŰɖɛɏɜɞɡ Ůˊɑ ɆɛɖȺȷ 

əŬɘ ɛɞɜŰɏɚɤɜ ɀɖɢŬɜɘəɐɠ ɀɎɗɖůɖɠ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŭɨɞ ˊŰɐůŮɘɠ ŬɜɎ ɏŰɞɠ ɔɘŬ ŭɨɞ 

əŬɚɚɘŮɟɔɖŰɘəɏɠ ˊŮɟɘɧŭɞɡɠ ůŰɞ ɛɞɡɟŮɩɜŬ Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, ůŰɞɜ 

ɞˊɞɑɞ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ Űɧůɞ ŮɜɐɚɘəŬ ɎŰɞɛŬ Űɞɡ ŮɜŰɧɛɞɡ, ɧůɞ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ůɡɛˊŰɩɛŬŰŬ Űɖɠ ˊɟɞůɓɞɚɐɠ. Ƀɘ ˊŰɐůŮɘɠ ˊɟɞɔɟŬɛɛŬŰɑůɗɖəŬɜ ɓɎůŮɘ Űɞɡ ɓɘɞɚɞɔɘəɞɨ 

əɨəɚɞɡ Űɞɡ ŮɜŰɧɛɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ əŬŰɎ Űɖɜ ɏɝɞŭɞ Űɤɜ Ůɜɐɚɘəɤɜ əŬɘ əŬŰɎ Űɖ 

ŭɟŬůŰɖɟɘɞˊɞɑɖůɖ Űɤɜ ɝɡɚɞűɎɔɤɜ ˊɟɞɜɡɛűɩɜ. ɄŬɟɎɚɚɖɚŬ ɛŮ Űɘɠ ˊŰɐůŮɘɠ ůŰɞ ɛɞɡɟŮɩɜŬ 

ɏɚŬɓŬɜ ɢɩɟŬ ŮˊɘŰɧˊɘŮɠ ˊŬɟŬŰɖɟɐůŮɘɠ Ŭˊɧ ɔŮɤˊɧɜɞ, əŬŰɎ Űɘɠ ɞˊɞɑŮɠ ŰŬ ŭɏɜŭɟŬ 

ŭɘŬɢɤɟɑůŰɖəŬɜ ůŮ ŭɨɞ əɚɎůŮɘɠ (çɈɔɘɏɠè əŬɘ çȾŬŰŬˊɞɜɖɛɏɜɞè ŭɏɜŭɟɞ) əŬɘ 

əŬŰŬɔɟɎűɖəŬɜ ŰŬ ůɡɛˊŰɩɛŬŰŬ Űɧůɞ Űɖɠ ˊɟɞůɓɞɚɐɠ Ŭˊɧ Űɞ Xylotrechus chinensis, ɧůɞ 

əŬɘ Ŭˊɧ Ɏɚɚɞɡɠ ɓɘɞŰɘəɞɨɠ ɐ ŬɓɘɞŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ əŬŰŬˊɧɜɖůɖɠ. ɇŬ űŬůɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ ˊɞɡ ɚɐűɗɖəŬɜ ŬɝɘɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɟɘɩɜ ȹŮɘəŰɩɜ ūɡŰɞɦɔŮɑŬɠ 

(NDVI, NDRE, EVI), ɞɘ ɞˊɞɑɞɘ ůɡɜŭɡŬůŰɘəɎ ɛŮ Űɖɜ ˊŮɟɑɛŮŰɟɞ Űɖɠ əɧɛɖɠ Űɤɜ ɛɞɡɟɘɩɜ, 

Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ Űɟɡˊɩɜ Ůɝɧŭɞɡ Űɤɜ Ůɜɐɚɘəɤɜ ŬŰɧɛɤɜ əŬɘ Űɖɠ ɛɏůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ɖɛɏɟŬɠ ůɡɜŰɏɚŮůŬɜ Űɘɠ ɏɝɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŮ ɏɝɘ ɛɞɜŰɏɚŬ ɀɖɢŬɜɘəɐɠ 

ɀɎɗɖůɖɠ (Decision Trees, Random Forest, Gradient Boosting Model, K-Nearest 

Neighbor, Naµve Bayes, Multi-Layer Perceptron). ɇŬ ɛɞɜŰɏɚŬ ɀɖɢŬɜɘəɐɠ ɀɎɗɖůɖɠ 

ŮəˊŬɘŭŮɨɗɖəŬɜ ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɛɞɡɟɘɩɜ ůŰɘɠ ŭɨɞ ˊɟɞŬɜŬűŮɟɗŮɑůŮɠ əɚɎůŮɘɠ, ɛŮ 

ŬˊɩŰŮɟɞ ůəɞˊɧ Űɖɜ ŬɜɑɢɜŮɡůɖ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ˊɟɞůɓɞɚɐɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɤɜ ɛɞɜŰɏɚɤɜ Random Forest əŬɘ Gradient Boosting Model ɐŰŬɜ ŰŬ ŬəɟɘɓɏůŰŮɟŬ Ůə Űɤɜ 

ɏɝɘ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ɗŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ŬɜŬɚɡŰɘəɎ əŬɘ ɗŬ ɔɑɜŮɘ ŮəŰŮɜɐɠ 

ůɡɕɐŰɖůɖ Ůˊô ŬɡŰɩɜ. 
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Energy crops are one of the most efficient crops to be cultivated in low-productivity fields 

and fields facing pollution or erosion. In this study, we are working on a field in the 

Lavrion area, known as one of the most polluted areas in Greece, mainly on soil 

contamination from heavy metals due to previous years' activities. In order to rehabilitate 

the soil of this area, energy crops, like industry hemp, miscanthus and sorghum, were 

cultivated. At the same time, it is crucial to see the quantities of these crops after each 

crop year using remote sensing technologies to measure and estimate this biomass 

(renewable organic material of the plants). For this reason, we scanned the area using a 

drone operating at a certain altitude, taking continuous photos. With these photos, we 

created a Digital Surface Model (DSM) to attain the vegetation items of each crop. At the 

same time, using a Differential Global Positioning System (DGPS), which took more than 

100 points across the fields, we created a Digital Elevation Model (DEM) to represent the 

topographic surface of these fields. The goal of this study was to estimate the quantities 

of the biomass of these three different crops by using these two digital models and also 

to try and compare these quantities with the measured quantities that were extracted after 

harvesting these three different crops. The study results are very encouraging. It is 

ongoing research, and in the following steps, the correlation of traditional methods with 

new modern approaches using drones and LiDAR-derived data will be attempted.  
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ɄȷɅȷɇȼɅȼɆȺȽɆ ɀȺɆɋ ȹɃɅɈūɃɅɋɁ ȾȷȽ UAV ũȽȷ ɇȼ 

ȹȽȷɉȺȽɅȽɆȼ ŪȺɅȽɁɋɁ ȾȷȿȿȽȺɅũȺȽɋɁ 
 
Topic: Geospatial Technologies-Spatial Technologies (Remote Sensing, Satellite Data, 

DGPS, Data Transfer via Wireless network, IoT) 

ȷɓɟŬɛɑŭɞɡ ɀŬɟɘɚɞɨ1, ɊɤɛɘɎŭɖɠ ȺɛɛŬɜɞɡɐɚ1*, ɇɕɘɎŰɕɘɞɠ ũŮɩɟɔɘɞɠ2, ūŬɟŬůɚɐɠ 

ȽɤɎɜɜɖɠ3, ȹɏɟəŬɠ ɁɘəɧɚŬɞɠ4 

1Ⱥɟɔ. ɃɟɡəŰɞɚɞɔɑŬɠ-ũŮɤɚɞɔɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ & ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2Ⱥɟɔ. ɈŭɟɞɚɞɔɑŬɠ əŬɘ ȷɜɎɚɡůɖɠ ɈŭŬŰɘəɩɜ ɆɡůŰɖɛɎŰɤɜ, ɇɛɐɛŬ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ, 

ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ 
3Ⱥɟɔ. ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, ɇɛɐɛŬ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ  
4Ⱥɟɔ. ũŮɤɟɔɘəɐɠ ɈŭɟŬɡɚɘəɐɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ & ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

*Contact Person : E. ɊɤɛɘɎŭɖɠ, mpsomiadis@aua.gr  

Keywords: WUI, űŬůɛŬŰɘəɞɑ ŭŮɑəŰŮɠ, ŮɚŮɨɗŮɟŬ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ, ɢɤɟɘəɐ 

ůɡůɢɏŰɘůɖ, ŭɘŬɢɟɞɜɘəɏɠ əŬŰŬɔɟŬűɏɠ. 

ȼ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ŰŮɢɜɞɚɞɔɘɩɜ ŭɞɟɡűɧɟɤɜ əŬɘ ɛɖ 

ŮˊŬɜŭɟɤɛɏɜɤɜ ŬŮɟɞɢɖɛɎŰɤɜ (UAV) ɔɘŬ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ ɔŮɤɟɔɘəɩɜ Ůɘůɟɞɩɜ əŬɘ 

Űɖ ɛŮɑɤůɖ Űɤɜ ŬˊɤɚŮɘɩɜ, ůŰɞɢŮɨɞɜŰŬɠ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ɔŮɤɟɔɘəɐɠ ˊŬɟŬɔɤɔɐɠ. ȼ 

ŰɖɚŮˊɘůəɧˊɖůɖ, ɛɏůɤ Űɤɜ űŬůɛŬŰɘəɩɜ ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ ɏɢŮɘ ŮɡɟŮɑŬ ɢɟɐůɖ ůŰɖ 

ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ əŬɗɩɠ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ əŬɚɚɘŮɟɔɘɩɜ, Űɖ ŭɘŬɢŮɑɟɖůɖ 

Űɖɠ ɎɟŭŮɡůɖɠ, Űɖɜ ŮűŬɟɛɞɔɐɠ ɚɘˊŬůɛɎŰɤɜ əŬɘ Űɖɜ ˊɟɧɓɚŮɣɖɠ Űɖɠ Ŭˊɧŭɞůɖɠ. 

ɄŬɟŬŭɞůɘŬəɎ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ɛŮɚɏŰŮɠ əɡɟɑɤɠ ŭɞɟɡűɞɟɘəɎ 

ŭŮŭɞɛɏɜŬ, ɧɛɤɠ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ ɖ ŮɜůɤɛɎŰɤůɖ Űɤɜ UAV ɏɢŮɘ ŬɡɝɖɗŮɑ Űɖ ɢɟɐůɖ 

Űɞɡɠ əŬɗɩɠ ˊŬɟɏɢɞɡɜ ŮɘəɧɜŮɠ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ, ɟŬŭɘɞɛŮŰɟɘəɐɠ əŬɘ űŬůɛŬŰɘəɐɠ 

ŬɜɎɚɡůɖɠ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ UAV [Matrice 300 

RTK, ɛŮ əɎɛŮɟŬ Altum MicaSense, ɛŮ 6 űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ: Blue, Green, Red, 

RedEdge, Near Infrared əŬɘ Thermal], ɛŮ ůəɞˊɧ Űɖɜ ŮɝŬɔɤɔɐ űŬůɛŬŰɘəɩɜ ŭŮɘəŰɩɜ 

ɓɚɎůŰɖůɖɠ əŬɘ  Űɖ ůɡůɢɏŰɘůɐ Űɞɡɠ ɛŮ Űɘɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ ˊɟŬəŰɘəɏɠ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ 

əŬɘ ŰŮɚɘəɩɠ Űɖɜ Ŭˊɧŭɞůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ. Ⱥˊɑůɖɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŮɚŮɨɗŮɟŬ 

ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɞɜ Sentinel-2 əŬɘ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɨɔəɟɘůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ŭŮɘəŰɩɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ ŭŮŭɞɛɏɜɤɜ. ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ūŬɚɎɜɖɠ ůŰɖ ȿɎɟɘůŬ əŬɘ ˊŮɟɘŮɚɎɛɓŬɜŮ ɗŮɟɘɜɏɠ əŬɚɚɘɏɟɔŮɘŮɠ 

ŬɟŬɓɧůɘŰɞɡ əŬɘ ɓŬɛɓŬəɘɞɨ. ũɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ ˊɞɡ ɛŮɚŮŰɐɗɖəŮ, ŮűŬɟɛɧůŰɖəŬɜ ŭɨɞ 

ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ əŬɚɚɘŮɟɔɖŰɘəɩɜ ˊɟŬəŰɘəɩɜ, ɛɑŬ Ŭˊɧ Űɞɜ əŬɚɚɘŮɟɔɖŰɐ əŬɘ ɛɑŬ Ŭˊɧ Űɞ 

ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɜɗŬɟɟɡɜŰɘəɎ ˊŬɟɏɢɞɜŰŬɠ 

ɞɡůɘŬůŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŮɛˊŮɟɘůŰŬŰɤɛɏɜɖ əŬɘ ɚŮˊŰɞɛŮɟɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ əŬɘ Űɖɜ ɞɟɗɐ ŭɘŬɢŮɑɟɘůɖ Űɞɡɠ. 
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Durum wheat is a widely cultivated cereal worldwide and is essential for the production 

of staple foods in many regions. Therefore, precise yield assessment is necessary for 

informed decision-making in precision agriculture. It enables early yield prediction and 

optimizes resource allocation, ultimately promoting environmental sustainability.  

Recent advancements in remote sensing techniques offer a valuable tool to address this 

challenge.  The Sentinel-2 mission by the European Space Agency is a high spatial 

resolution, multispectral imaging constellation that provides frequent revisit times and a 

plethora of spectral data. These data enable continuous monitoring of vegetation 

parameters throughout the growing season for durum wheat. Additionally, machine 

learning algorithms are emerging as a powerful tool for yield estimationШdue to their 
ability to efficiently process multi-dimensional datasets and extract complex 

relationships from remote sensing data. This study presents two modeling approaches 

for the estimation of durum wheat yield based on Sentinel-2 data, covering 157 fields in 

Thessaly plain (Greece) across five growing periods. The first approach comprises 

multiple linear regression modeling based on vegetation indices (VI-MLR).  The 

models employ several vegetation indices (VIs) as independent variables, to capture 

plant, water and soil signals (NDVI, EVI, NMDI, NDWI). The purpose of the models is 

to assess the cumulative contribution of these variables and identify potential 

redundancies. In the second approach, the reflectance data of all Sentinel-2 bands for 

several dates during the growth periods were used as input parameters in three machine 

learning model algorithms, i.e. Random Forest (RF), K-Nearest Neighbors (KNN) and 

Boosting Regressions (BR). To explore dimensionality reduction and identify redundant 

information, feature selection was subsequently performed. This involved the creation 

of additional machine learning models, utilizing only the six most important Sentinel-2 

bands. These bands were determined from the feature importance tables generated by 

the highest-performing algorithm / date combination, identified across all machine 

learning models tested. Results for both modeling approaches were examined against 

yield data obtained by a combine harvester equipped with a yield mapping system. The 

results of the VI-MLR modeling approach were overall moderate, with R2 between 

0.476 and 0.503 and RMSE between 873 and 897 kg haī1. All machine learning 
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approaches significantly enhanced model accuracy. Notably, the models that included 

all 12 bands from Sentinel-2 demonstrated very high performances when all images 

during the growing periods were used (October to June), especially RF and KNN (R2 > 

0.94, RMSE < 318 kg haī1). Additionally, RF and KNN accuracy remained high (R2 > 

0.92, RMSE < 357 kg haī1) when images from the start of the growing period until 

February, i.e., four months before harvest, were used. The performance of the RF and 

KNN algorithms remained significantly high even when only the 6 most important 

bands were used (R2 > 0.92, RMSE < 349 kg haī1 with all images, R2 > 0.92, RMSE < 

364 kg haī1 with images until February). The high performance of machine learning 

models,Шparticularly Random Forest and K-Nearest Neighbors, when utilizing all 

Sentinel-2 bands throughout the growing season, underscores their potential for accurate 

durum wheat yield assessment using satellite imagery. Additionally, this capability, 

achievable even four months prior to harvest, indicates the potential of machine learning 

for early yield prediction, offering essential information for informed decision-making 

in precision agriculture. It is important to note that these models have been developed 

using data from Thessaly, Greece, a region characterized by a relatively homogenous 

climate with limited weather variability. Further research is necessary to evaluate their 

applicability to geographically distinct regions with varying climatic and growing 

conditions. 
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ɆɈɁȺȹɅȽȷ V: ȷɜɎɚɡůɖ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

  



 
 

 

 
93 

Ƀ ɄɃȿɈɇȺɀȷɉȽɆɀɃɆ ɇɋɁ ũȺɋɅũȽȾɋɁ ȺȾɀȺɇȷȿȿȺɈɆȺɋɁ 

ɆɇȼɁ Ⱥȿȿȷȹȷ 
 

ȾŬɟŬɔɎɜɖɠ ȷɜŬůŰɎůɘɞɠ1* , ɇŬůɞɨɚɖɠ ȷɜŰɩɜɘɞɠ2, ɄŬˊˊɎɠ ȾɤɜůŰŬɜŰɑɜɞɠ ï ȸŬůɑɚŮɘɞɠ3 

 
1Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ ůŰɞ 

ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ,  
2Ɉˊɞɣɐűɘɞɠ ȹɘŭɎəŰɤɟ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ ůŰɞ 

ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 
3ȺɜŰŮŰŬɚɛɏɜɞɠ ȹɘŭŬůəŬɚɑŬɠ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ 

ůŰɞ ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

*  ɈˊŮɨɗɡɜɞɠ ɆɡɔɔɟŬűɏŬɠ: ȾŬɟŬɔɎɜɖɠ ȷɜŬůŰɎůɘɞɠ, e-mail: akaragan@panteion.gr 

 

ȿŮɝŮɘɠ-əɚŮɘŭɘɎ: ȾŬŰŬəŮɟɛŬŰɘůɛɧɠ Űɖɠ ɔɖɠ, ŭŮɑəŰɖɠ əŬŰŬəŮɟɛŬŰɘůɛɞɨ, Ůɜɞˊɞɑɖůɖ ɔɖɠ, 

ŬɔɟɞŰɘəɐ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ; ŬɔɟɞŰɘəɏɠ ŮˊŮɜŭɨůŮɘɠ 

 

Ƀ ˊɟɤŰɞɔŮɜɐɠ ŰɞɛɏŬɠ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɢŮ ŬɜɏəŬɗŮɜ ůɖɛŬɜŰɘəɐ ůɡɛɓɞɚɐ ůŰɖ 

ŭɘŬɛɧɟűɤůɖ Űɤɜ ɛŮɔŮɗɩɜ Űɖɠ Ůɗɜɘəɐɠ ɞɘəɞɜɞɛɑŬɠ ŬˊɞŰŮɚɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ ůɖɛŬɜŰɘəɧ 

ɓɟŬɢɑɞɜŬ ůŰɖɜ ŬɜŬˊŰɡɝɘŬəɐ ˊɞɟŮɑŬ Űɖɠ ɢɩɟŬɠ. ȼ ůɡɛɛŮŰɞɢɐ Űɞɡ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ 

ŬəŬɗɎɟɘůŰɞɡ Ůɔɢɩɟɘɞɡ ˊɟɞɥɧɜŰɞɠ ŭŮɜ ůɢŮŰɑɕŮŰŬɘ ɛɧɜɞ ɛŮ Űɖɜ ɢɟɖɛŬŰɘůŰɖɟɘŬəɐ ŬɝɑŬ Űɤɜ 

ˊɟɞɥɧɜŰɤɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ, ŰŬ ɞˊɞɑŬ ůɡɛɓɎɚɞɡɜ ŰŬ ɛɏɔɘůŰŬ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ 

əɨɟɘɤɜ ɞɘəɞɜɞɛɘəɩɜ ɛŮɔŮɗɩɜ (ŬəŬɗɎɟɘůŰɖ ŬɝɑŬ, ŬˊŬůɢɧɚɖůɖ, ŮɘůɧŭɖɛŬ, ɘůɞɕɨɔɘɞ 

ŰɟŮɢɞɡůɩɜ ůɡɜŬɚɚŬɔɩɜ), ŬɚɚɎ əŬɘ ɛŮ Űɖɜ ŭɘŬůɨɜŭŮůɐ Űɞɡ ɛŮ Űɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ 

əɚɎŭɞɡɠ Űɖɠ Ůɗɜɘəɐɠ ɞɘəɞɜɞɛɑŬɠ ɧˊɤɠ Űɖɠ ɛŮŰŬˊɞɑɖůɖɠ, Űɞɡ Ůɛˊɞɟɑɞɡ əŬɘ Űɤɜ 

ɛŮŰŬűɞɟɩɜ Űɤɜ ŬɔɟɞŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ əŬɘ Űɞɡ Űɞɡɟɘůɛɞɨ  

ȳɛɤɠ, ɞ ŬɔɟɞŰɘəɧɠ ŰɞɛɏŬɠ ůŰɖɜ ȺɚɚɎŭŬ ˊŬɟɞɡůɘɎɕŮɘ ŭɘŬɢɟɞɜɘəɎ ɛɘŬ ůŮɘɟɎ 

ɕɖŰɖɛɎŰɤɜ ˊɞɡ ŭɡůɢŮɟŬɑɜɞɡɜ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛŮ ůɖɛŬɜŰɘəɧŰŮɟɞ Ůɝ ŬɡŰɩɜ Űɞɜ 

əŬŰŬəŮɟɛŬŰɘůɛɧ Űɖɠ ɔŮɤɟɔɘəɐɠ ɔɖɠ, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ əɞɘɜɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŭɞɛɐɠ 

Űɞɡ ɘŭɘɞəŰɖůɘŬəɞɨ əŬɗŮůŰɩŰɞɠ Űɤɜ ɔŮɤɟɔɘəɩɜ ɔŬɘɩɜ ůŮ ˊɞɚɏɠ ɢɩɟŮɠ ˊŬɔəɞůɛɑɤɠ, ŮɘŭɘəɎ 

ůŰɘɠ ŬɜŬˊŰɡůůɧɛŮɜŮɠ, ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖɜ ɚɐɣɖ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ ŬˊɞűɎůŮɤɜ Ŭˊɧ 

ˊɚŮɡɟɎɠ Űɖɠ ŮəɛŮŰɎɚɚŮɡůɖɠ, Ůɜɩ ŮˊɘŭɟɎ ŬɟɜɖŰɘəɎ (ŬɜŰɑ-ɞɘəɞɜɞɛɑŮɠ əɚɑɛŬəŬɠ) ůŰɖɜ 

ˊŬɟŬɔɤɔɘəɧŰɖŰŬ Űɤɜ ɔŮɤɟɔɘəɩɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ əŬɘ ůŰɖɜ Ůɜ ɔɏɜŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ŬɔɟɞŰɘəɐɠ ɔɖɠ ˊɞɡ əŬŰɏɢɞɡɜ (Van Hung, MacAulay əŬɘ Sally 2007). ɇɞ 

űŬɘɜɧɛŮɜɞ ŬɡŰɧ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɗŮɛŮɚɘɩŭŮɠ ɢɤɟɘəɧ ˊɟɧɓɚɖɛŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ɡˊɞŭɘŬɑɟŮůɖ ŮəɛŮŰŬɚɚŮɨůŮɤɜ əŬɘ ɡˊŮɟɓɞɚɘəɐ ɢɤɟɘəɐ ŭɘŬůˊɞɟɎ ŬɔɟɞŰŮɛŬɢɑɤɜ (Burton 

& King 1982), ŰŬ ɞˊɞɑŬ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ɡűɘůŰɎɛŮɜɞ əɚɖɟɞɜɞɛɘəɧ ŭɑəŬɘɞ (Jabarin 

and Eplin 1994; Ram et al. 1999; Niroula and Thapa 2005) əŬɘ Űɖɜ ŬɜŮɝɏɚŮɔəŰɖ 

ŮɚŮɡɗŮɟɑŬ Űɤɜ ůɡɜŬɚɚŬɔɩɜ Ůˊɑ Űɤɜ ŬəɘɜɐŰɤɜ ɞŭɖɔɞɨɜ ůŮ ˊŮɟŬɘŰɏɟɤ əŬŰŬəŮɟɛŬŰɘůɛɧ 

Űɤɜ ŬɔɟɞŰŮɛŬɢɑɤɜ ŮˊɘŰŮɑɜɞɜŰŬɠ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ 

ɛɖ ŮˊɑŰŮɡɝɖɠ Űɞɡ ɓɏɚŰɘůŰɞɡ ůɡɜŭɡŬůɛɞɨ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ůɡɜŰŮɚŮůŰɩɜ əŬŰɎ Űɖɜ 

ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ŮɡəŬɘɟɘɩɜ Ŭˊɧ ˊɚŮɡɟɎɠ 

ŬɔɟɞŰɘəɩɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ ɔɘŬ ɓɘɩůɘɛɖ ŬɔɟɞŰɘəɐ ŬɜɎˊŰɡɝɖ əŬɘ ɓŮɚŰɑɤůɖ Űɖɠ 

ˊŬɟŬɔɤɔɘəɐɠ ŭɘŬŭɘəŬůɑŬ Űɖɠ (Singh 1971). ɋɠ Ůə ŰɞɨŰɞɡ, ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɨɝɖůɖ Űɤɜ ɛɖ 

əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ ŮəŰɎůŮɤɜ ɚɧɔɤ əŬɘ Űɞɡ ˊɟɞŬɜŬűŮɟɗɏɜŰɞɠ ɡɣɖɚɞɨ əɧůŰɞɡɠ ɢɟɐůɖɠ 
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ɔɖɠ, ɖ ɞˊɞɑŬ ɞŭɖɔŮɑ ůŰɖɜ ŮɔəŬŰɎɚŮɘɣɖ ɔŮɤɟɔɘəɩɜ ŮəŰɎůŮɤɜ ˊɞɡ ɡˊɧ ɎɚɚŮɠ ůɡɜɗɐəŮɠ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ɗŮŰɘəɎ ůŰɖɜ ˊŬɟŬɔɤɔɘəɐ ŭɘŬŭɘəŬůɑŬ. 

ɆŰŬ ŬɜɤŰɏɟɤ ŬˊŬɘŰŮɑŰŬɘ ɜŬ ůɡɜɡˊɞɚɞɔɑůŮɘ əŬɜŮɑɠ əŬɘ Ɏɚɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ 

Űɖɜ ɘŭɘɞɛɞɟűɑŬ Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɞɡ ŮŭɎűɞɡɠ, Űɞ ɘŭɘŬɑŰŮɟŬ ŬɜŰŬɔɤɜɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ, 

ůŮ Űɞˊɘəɧ əŬɘ ɧɢɘ ɛɧɜɞ ŮˊɑˊŮŭɞ ˊɞɡ ŬɜŬɔəɎɕɞɜŰŬɘ ɜŬ ŮˊɘɢŮɘɟɞɨɜ ɞɘ ɔŮɤɟɔɘəɏɠ 

ŮəɛŮŰŬɚɚŮɨůŮɘɠ, Űɘɠ ůɡɜɗɐəŮɠ ˊɞɡ ɏɢɞɡɜ ŭɘŬɛɞɟűɤɗŮɑ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ŮɝŬɘŰɑŬɠ Űɖɠ 

ɞɘəɞɜɞɛɘəɐɠ, Űɖɠ Ůˊɘŭɖɛɘɞɚɞɔɘəɐɠ əŬɘ Űɖɠ ŮɜŮɟɔŮɘŬəɐɠ əɟɑůɖɠ, əŬɗɩɠ əŬɘ Űɖɠ əɚɘɛŬŰɘəɐɠ 

ŬɚɚŬɔɐɠ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ɡˊɏɟɞɔəɖ Ŭɨɝɖůɖ Űɞɡ əɧůŰɞɡɠ ˊŬɟŬɔɤɔɐɠ, 

Űɖɜ ɛŮɑɤůɖ Űɖɠ ŬɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬɠ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ Űɞɡɠ əŬɘ ŰŮɚɘəɩɠ Űɖɜ 

ɛŮɑɤůɖ Űɞɡ əŬɗŬɟɞɨ ŮɘůɞŭɐɛŬŰɞɠ Űɤɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ.  

ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ əŬɗɑůŰŬŰŬɘ ŬɜŬɔəŬɑŬ ɖ ŬɜɎˊŰɡɝɖ ˊɟɤŰɞɓɞɡɚɘɩɜ ˊɞɡ ɗŬ 

ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ ɛɏůɞɡ ɛŮɔɏɗɞɡɠ Űɖɠ ŮəɛŮŰɎɚɚŮɡůɖɠ əŬɘ ůŰɖɜ 

ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ ůŰɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ɔŮɤɟɔɘəɩɜ 

ŮəɛŮŰŬɚɚŮɨůŮɤɜ ůŰɞɢŮɨɞɜŰŬɠ Ŭűô Ůɜɧɠ ɛŮɜ ůŰɖɜ Ŭɨɝɖůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ əŬɘ Űɖɜ 

ɞɟɗɞɚɞɔɘəɧŰŮɟɖ ɞɘəɞɜɞɛɘəɐ ŭɘŬɢŮɑɟɘůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ, ŬűŮŰɏɟɞɡ 

ŭŮ ůŰɖ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɐ Űɞɡɠ. Ɇəɞˊɧɠ Űɞɡ Ɏɟɗɟɞɡ ŮɑɜŬɘ ɖ Ůˊɘůəɧˊɖůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ 

Űɖɠ əŬŰɎŰɛɖůɖɠ Űɤɜ ɔŮɤɟɔɘəɩɜ ŮəŰɎůŮɤɜ ůŰɖ ɢɩɟŬ ɛŬɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɠ Űɘɠ 

ɔŮɜŮůɘɞɡɟɔɏɠ ŬɘŰɑŮɠ Űɞɡ, Űɞɜ ŬɜŰɑəŰɡˊɞ ˊɞɡ űɏɟŮɘ ůŰɖɜ ɞɟɔɎɜɤůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ 

ɔŮɤɟɔɘəɩɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ, əŬɗɩɠ əŬɘ Űɞɡɠ Űɟɧˊɞɡɠ ŬɜŰɘɛŮŰɩˊɘůɐɠ Űɞɡ ˊɟɞəŮɘɛɏɜɞɡ 

ɜŬ ɓŮɚŰɘɤɗŮɑ ɖ Ŭˊɧŭɞůɖ Űɤɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ, ɜŬ ŮɜɗŬɟɟɡɜɗŮɑ ɖ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ 

ˊŬɟŬɔɤɔɐɠ ɏŰůɘ ɩůŰŮ ɞ ˊɟɤŰɞɔŮɜɐɠ ŰɞɛɏŬɠ ɜŬ ɔɑɜŮɘ Ůə ɜɏɞɡ ɓŬůɘəɧɠ ɛɞɢɚɧɠ ɛŮɔɏɗɡɜůɖɠ 

Űɤɜ ɛŮɔŮɗɩɜ Űɖɠ Ůɗɜɘəɐɠ ɞɘəɞɜɞɛɑŬɠ əŬɘ əɘɜɖŰɐɟɘŬ ŭɨɜŬɛɖ ɓɘɩůɘɛɖɠ ŬɜɎˊŰɡɝɖɠ. 
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ȺɁȷȿȿȷȾɇȽȾȼ ɀȺŪɃȹɃɆ ɀȺɇɅȼɆȼɆ ɄȺɅȽūȺɅȺȽȷȾɋɁ 

ȷɁȽɆɃɇȼɇɋɁ ɇɋɁ ɄȺɅȽūȺɅȺȽɋɁ ɇȼɆ ȺȺ. 

ŪȺɋɅȼɆȼ ɃȽȾɃɁɃɀȽȾɋɁ ɀȺũȺŪɋɁ ɋɆ ȷɄɃɆɇȷɆȼ 
 
ȾŬɟŬɔɎɜɖɠ ȷɜŬůŰɎůɘɞɠ1* , ɇŬůɞɨɚɖɠ ȷɜŰɩɜɘɞɠ2, ɄŬˊˊɎɠ ȾɤɜůŰŬɜŰɑɜɞɠ ï ȸŬůɑɚŮɘɞɠ3 

 
1Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ ůŰɞ 

ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ,  
2Ɉˊɞɣɐűɘɞɠ ȹɘŭɎəŰɤɟ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ ůŰɞ 

ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 
3ȺɜŰŮŰŬɚɛɏɜɞɠ ȹɘŭŬůəŬɚɑŬɠ Űɞɡ ɇɛɐɛŬŰɞɠ Ƀɘəɞɜɞɛɘəɐɠ & ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ 

ůŰɞ ɄɎɜŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ 

*ɈˊŮɨɗɡɜɞɠ ɆɡɔɔɟŬűɏŬɠ: ȾŬɟŬɔɎɜɖɠ ȷɜŬůŰɎůɘɞɠ, e-mail: akaragan@panteion.gr 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄŮɟɘűŮɟŮɘŬəɐ ɄɞɚɘŰɘəɐ, ɄŮɟɘűŮɟŮɘŬəɏɠ ȷɜɘůɧŰɖŰŮɠ, ũŮɤɔɟŬűɘəɎ 

ɆŰŬɗɛɘůɛɏɜɖ ɄŬɚɘɜŭɟɧɛɖůɖ, ɉɤɟɘəɐ ɃɘəɞɜɞɛŮŰɟɑŬ 

 

ɆŰɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮűŬɟɛɧůŰɖəŮ ɖ ɏɜɜɞɘŬ Űɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ɛŮ 

ɞɘəɞɜɞɛɘəɞɨɠ ɧɟɞɡɠ (ŭŮɑəŰɖɠ ŬˊŬůɢɧɚɖůɖɠ). ȼ ŬɜɎɚɡůɖ ˊŬɟɞɡůɘɎɕŮɘ ŭɘŬűɞɟɏɠ Ŭˊɧ Űɖɜ 

ŮűŬɟɛɞɔɐ Ůɜɧɠ ŭɡɜŬɛɘəɞɨ ɞɘəɞɜɞɛŮŰɟɘəɞɨ ɡˊɞŭŮɑɔɛŬŰɞɠ. ũɑɜŮŰŬɘ ůŬűɏɠ ɧŰɘ ɞɘ 

çɔŮɘŰɞɜɘɏɠè ŭŮɜ ɞɟɑɕɞɜŰŬɘ ŬɡůŰɖɟɎ ɛɧɜɞ ɛŮ ɔŮɤɔɟŬűɘəɎ əɟɘŰɐɟɘŬ ŬɚɚɎ ɧˊɤɠ ɗŬ ŭŮɑɝɞɡɛŮ 

ˊŬɟŬəɎɜɤ ɛŮ Űɘɠ ɞɘəɞɜɞɛɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ɐ ɛɘŬ ɢɩɟŬ. 

ȼ ɢɤɟɘəɐ ɞɘəɞɜɞɛŮŰɟɑŬ (ɛɏɗɞŭɞɠ ɔŮɤɔɟŬűɘəɎ ůŰŬɗɛɘůɛɏɜɖɠ ˊŬɚɘɜŭɟɧɛɖůɖɠ) 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ɜŬ ŭŮɑɝɞɡɛŮ Ŭɜ ɡˊɎɟɢŮɘ ůɨɔəɚɘůɖ ɛŮŰŬɝɨ ˊŮɟɘűŮɟŮɘɩɜ əŬɘ ɢɤɟɩɜ 

Űɖɠ Ⱥ.Ⱥ. ŪŬ ˊŬɟɞɡůɘŬůŰŮɑ ŮɎɜ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɤɟɘəɐ ɞɜŰɧŰɖŰŬ ŮˊɖɟŮɎɕŮɘ əŬɘ 

ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ ɔŮɘŰɞɜɘəɏɠ Űɘɛɏɠ əŬɘ Ɏˊɞ ˊɞɘɞɡɠ ˊŬɟɎɔɞɜŰŮɠ. 

ȼ ˊŬɟŬˊɎɜɤ ˊɟɞůɏɔɔɘůɖ, ŮɘŭɘəɎ ůŰɞɜ Űɟɧˊɞ Űɖɠ  ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ɛŮ 

ɞɘəɞɜɞɛɘəɞɨɠ ɧɟɞɡɠ, ŭŮɑɢɜŮɘ ŬɡŰɧ ˊɞɡ ŮɑɢŮ ŮˊɘůɖɛɎɜŮɘ ɞ Myrdal (1958) ɔɘŬ Űɘɠ ŬɚɚŬɔɏɠ 

ˊɞɡ ůɡɛɓŬɑɜɞɡɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɛɏůɤ Űɖɠ ŬɘŰɘɩŭɞɡɠ əɡəɚɘəɧŰɖŰŬɠ Űɞɡɠ ɛɏůɤ Űɤɜ 

ůɤɟŮɡŰɘəɩɜ ŭɘŮɟɔŬůɘɩɜ Űɖɠ ɞɘəɞɜɞɛɑŬɠ (spread and backwash effects). 

ȰɢŮɘ ůɖɛŬůɑŬ ɜŬ ŮɝŮŰɎɕŮŰŮ ɖ ůɢɏůɖ Űɞɡ ɟɡɗɛɞɨ ůɨɔəɚɘůɖɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ 

ɔŮɤɔɟŬűɘəɐ ŰɞˊɞɗŮůɑŬ ɐ Űɘɠ ɞɘəɞɜɞɛɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ. ȺɑɜŬɘ 

ůɖɛŬɜŰɘəɧ ɜŬ ɛŮɚŮŰɖɗɞɨɜ ɞɘ ˊŮɟɘűŮɟŮɘŬəɏɠ ŬɜɘůɧŰɖŰŮɠ ůŰɞɜ ɢɟɧɜɞ əŬɗɩɠ əŬɘ ɖ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ˊɞɚɘŰɘəɩɜ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ ůŮ ˊŮɟɘűŮɟŮɘŬəɧ ŮˊɑˊŮŭɞ. 

Ƀɘ ŬɜɘůɧŰɖŰŮɠ Ůˊɘŭɟɞɨɜ ɓŬɗɘɎ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɞɨɠ, ˊɞɚɘŰɘəɞɨɠ əŬɘ ɗŮůɛɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ Űɖɜ ŮˊɘŰŬɢɨɜɞɡɜ, 

ɓŮɚŰɘɩɜɞɡɜ ŰŬ ŮˊɑˊŮŭŬ ŭɘŬɓɑɤůɖɠ, ɛŮɘɩɜɞɡɜ Űɖ űŰɩɢŮɘŬ əŬɘ Űɘɠ ŬɜɘůɧŰɖŰŮɠ Űɞɡ 

ˊɚɖɗɡůɛɞɨ. 

ȼ ŮɡɟɤˊŬɥəɐ ˊŮɟɘűŮɟŮɘŬəɐ ˊɞɚɘŰɘəɐ ɏɢŮɘ ŮˊɘəɟɘɗŮɑ ɔɘŬ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎ 

Űɖɠ. ȳɚŮɠ ɞɘ ˊɟɞɔɟŬɛɛŬŰɘəɏɠ ˊŮɟɑɞŭɞɘ Űɖɠ ŮɡɟɤˊŬɥəɐɠ ˊŮɟɘűŮɟŮɘŬəɐɠ ˊɞɚɘŰɘəɐɠ ŮɑɢŬɜ ɤɠ 

ůŰɧɢɞ Űɖ ɛŮɑɤůɖ Űɤɜ ŬɜɘůɞŰɐŰɤɜ əŬɘ Űɖɜ ŮˊɑŰŮɡɝɖ ɞɘəɞɜɞɛɘəɐɠ əŬɘ ˊɞɚɘŰɘəɐɠ ůɨɔəɚɘůɖɠ.  

ȼ ɨˊŬɟɝɖ ˊŮɟɘűŮɟŮɘŬəɩɜ ŬɜɘůɞŰɐŰɤɜ ˊŬɟŬɛɏɜŮɘ ůɖɛŬɜŰɘəɧ ɗŮɤɟɖŰɘəɧ əŬɘ 

ˊɟŬəŰɘəɧ ɕɐŰɖɛŬ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮŰŬɘ əŬŰɎ Űɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ ˊɧɟɤɜ. 

ȼ Ɏɜɘůɖ ŬɜɎˊŰɡɝɖ ɏɢŮɘ ůɖɛŬɜŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ɔɘŬ Űɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ ɢɩɟŬɠ ɐ Űɖɠ 
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ˊŮɟɘűɏɟŮɘŬɠ, Űɘɠ əɞɘɜɤɜɘəɏɠ ůɢɏůŮɘɠ əŬɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɢɟɐůɖ Űɤɜ ɞɘəɞɜɞɛɘəɩɜ 

ˊɧɟɤɜ. 

ȼ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ ŮˊɘɗɡɛŮɑ ɜŬ ɡˊɎɟɝŮɘ ˊŮɟɘűŮɟŮɘŬəɐ ůɨɔəɚɘůɖ. ɋůŰɧůɞ, 

ɛŮɚɏŰŮɠ ŭŮɑɢɜɞɡɜ ɏɜŬ ɔŮɜɘəɧ ɏɚɚŮɘɛɛŬ ůɨɔəɚɘůɖɠ ɛŮŰŬɝɨ Űɤɜ ɢɤɟɩɜ Űɖɠ ȺȺ. ɇɞ ɏɚɚŮɘɛɛŬ 

ůɨɔəɚɘůɖɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɧ ɔɘŬ Űɘɠ ɢɩɟŮɠ Űɖɠ Ůɡɟɤɕɩɜɖɠ. 

ȼ ɛŮɚɏŰɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ Ŭɨɝɖůɖɠ Űɤɜ ŬɜɘůɞŰɐŰɤɜ ŮˊɖɟŮɎɕŮɘ ŭɡɜŬɛɘəɎ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɖɠ ŮɜɘŬɑŬɠ ŬɔɞɟɎɠ əŬɘ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ Ůɜɞˊɞɑɖůɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ɡɚɞˊɞɘɖɗɏɜŰɤɜ ˊɞɚɘŰɘəɩɜ ŮˊɖɟŮɎɕŮɘ Űɖɜ ˊɟɧɞŭɞ Űɤɜ 

ŬɜɘůɞŰɐŰɤɜ. ȼ ˊŮɟɘűŮɟŮɘŬəɐ ˊɞɚɘŰɘəɐ Űɤɜ ɢɤɟɩɜ ůɡɜŭɏŮŰŬɘ ŬɜŬˊɧůˊŬůŰŬ ɛŮ Űɖɜ 

ˊɞɚɘŰɘəɐ ůɡɜɞɢɐɠ Űɖɠ ȺȺ əŬɘ ŭŮɜ ɛˊɞɟŮɑ əŬŰ' ɞɡŭɏɜŬ Űɟɧˊɞ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ ŬɜŮɝɎɟŰɖŰŬ. 

ȷɡŰɧ ˊɞɡ ŬˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ Űɖɜ ɞɘəɞɜɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ ŮɑɜŬɘ ɧŰɘ Űɞ ˊɟɧɓɚɖɛŬ 

Űɤɜ ŬɜɘůɞŰɐŰɤɜ ɞűŮɑɚŮŰŬɘ ůŮ ɕɖŰɐɛŬŰŬ ŭɘŬűɞɟŮŰɘəɩɜ ɟɡɗɛɩɜ ɞɘəɞɜɞɛɘəɐɠ ˊɟɞɧŭɞɡ 

ɛŮŰŬɝɨ Űɤɜ ˊŮɟɘűŮɟŮɘɩɜ. ȾɎˊɞɘŮɠ ŬɡɝɎɜɞɜŰŬɘ ŰŬɢɨŰŮɟŬ, Ůɜɩ ɎɚɚŮɠ ˊɘɞ ŬɟɔɎ. ɋůŰɧůɞ, ɖ 

ɘůɞɟɟɞˊɑŬ ɛŮŰŬɝɨ Űɤɜ ˊŮɟɘűŮɟŮɘɩɜ ŭŮɜ ŮɑɜŬɘ ŮűɘəŰɐ, əŬɗɩɠ əɎɗŮ ɞɘəɞɜɞɛɘəɐ ŬɚɚŬɔɐ ůŰɖ 

ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ŮˊɖɟŮɎɕŮɘ Űɘɠ ɡˊɧɚɞɘˊŮɠ ɚɧɔɤ Űɖɠ ŬɚɚɖɚŮɝɎɟŰɖůɐɠ 

Űɞɡɠ. Ƀɘ ŬɜɘůɧŰɖŰŮɠ ůŰɞ ŮɘůɧŭɖɛŬ, Űɖɜ ŮəˊŬɑŭŮɡůɖ əŬɘ Ɏɚɚɞɡɠ ŰɞɛŮɑɠ ŭɡůəɞɚŮɨɞɡɜ Űɖ 

ůɨɔəɚɘůɖ, əŬɗɩɠ ɞɘ ˊŮɟɘűɏɟŮɘŮɠ ɝŮəɘɜɞɨɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ. Ƀɘ ŰŮɢɜɞɚɞɔɘəɏɠ 

ŬɚɚŬɔɏɠ, ɖ ɏɟŮɡɜŬ əŬɘ əŬɘɜɞŰɞɛɑŬ ˊɟɞůűɏɟɞɡɜ ɜɏŮɠ ŮɡəŬɘɟɑŮɠ ɔɘŬ ŬɜɎˊŰɡɝɖ, ɓŮɚŰɑɤůɖ 

Űɖɠ ŬɜŰŬɔɤɜɘůŰɘəɧŰɖŰŬɠ əŬɘ ˊɟɞůɏɚəɡůɖ ŮˊŮɜŭɨůŮɤɜ ůŮ ˊŮɟɘűŮɟŮɘŬəɧ ŮˊɑˊŮŭɞ.  

EɎɜ ɞɘ əŬɗɡůŰŮɟɖɛɏɜŮɠ ˊŮɟɘűɏɟŮɘŮɠ ŭŮɜ ɡˊɞůŰɖɟɘɢɗɞɨɜ Ŭˊɧ ŬɜŬˊŰɡɝɘŬəɐ 

ɞɘəɞɜɞɛɘəɐ ˊɞɚɘŰɘəɐ, ŰɧŰŮ ɗŬ ˊŬɟŬɛŮɑɜɞɡɜ əŬɗɡůŰŮɟɖɛɏɜŮɠ. ūɡůɘəɎ ŬɡŰɐ ɖ ˊŮɟɑˊŰɤůɖ 

ŭŮɜ ɗŬ ůɡɛɓŮɑ ɔɘŬ ˊɎɜŰŬ, ŬɚɚɎ ɗŬ ɡˊɎɟɝɞɡɜ ŬɜŬŰŬɝɘɜɞɛɐůŮɘɠ ɚɧɔɤɜ ɞɘəɞɜɞɛɘəɩɜ 

ŬɚɚŬɔɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ůɡɛɓɞɨɜ (ɧˊɤɠ ɏɢɞɡɛŮ ˊŮɟɘɔɟɎɣŮɘ ˊɟɞɖɔɞɡɛɏɜɤɠ) ɛŮ Űɖɜ 

ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ. 
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ȺɄȽɇȷɉɈɁɆȼ ɊȼūȽɃɄɃȽȼɆȼɆ ȾȷȽ ȺȽɆȷũɋũȼɆ 

ȹȺȹɃɀȺɁɋɁ ɆȺ ɄȺɅȽȸȷȿȿɃɁ ArcGIS ɀȺ ɉɅȼɆȼ 

ɇȺɉɁɃȿɃũȽɋɁ ɇɅȽɇɋɁ ȺūȷɅɀɃũɋɁ 

 
ȾŬŰɤˊɧŭɖɠ ȷ.1*, ȹŬɛɘəɞɨəŬ Ƚ.2, ȾɎɓɞɡɟŬ Ƀ.2, ȻɏɟɓŬɠ ũ.3, Ⱥɓɟɏɜɞɔɚɞɡ ȿ.2 

 
1ɀŮŰŬˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ 
2ɀɏɚɖ ȹȺɄ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ 
3Ⱥ.ȹ.ɇ.Ʉ. ɄŬɜŮˊɘůŰɖɛɑɞɡ ȹɡŰɘəɐɠ ȷŰŰɘəɐɠ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ArcGIS, Photoshop, Illustrator, Workflow, Googleearth. 
 

ȼ ŭɘŬŭɘəŬůɑŬ ɣɖűɘɞˊɞɑɖůɖɠ ůŰɞɘɢŮɑɤɜ Ŭˊɧ ɏɜŰɡˊɞɡɠ ɢɎɟŰŮɠ ůŰɖɜ ˊɚŬŰűɧɟɛŬ ArcGIS 

ŬɚɚɎ əŬɘ ɧɚŮɠ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŮɑɜŬɘ ɛɘŬ ŭɘŬŭɘəŬůɑŬ ɢɟɞɜɞɓɧɟŬ əŬɘ əɞɡɟŬůŰɘəɐ, ŮɘŭɘəɎ 

ɧŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ůɨɜɗŮŰɞɡɠ ɐ ˊŮɟɑˊɚɞəɞɡɠ ɢɎɟŰŮɠ. Ɇəɞˊɧɠ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɖ 

ŭɘŮɟŮɨɜɖůɖ ůŰɖ ŭɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ ˊɟɞɖɔɛɏɜɤɜ ŮɟɔŬɚŮɑɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ űɤŰɞɔɟŬűɘɩɜ 

Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Adobe Photoshop əŬɘ Űɤɜ ɡɣɞɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ Google Earth 

Pro ůŰɖɜ ŮˊɘŰɎɢɡɜůɖ Űɖɠ ɟɞɐɠ ŮɟɔŬůɑŬɠ ɛŮ ůŰɧɢɞ Űɖɜ ɛŮɑɤůɖ Űɞɡ ŬˊŬɘŰɞɨɛŮɜɞɡ ɢɟɧɜɞɡ 

ɣɖűɘɞˊɞɑɖůɖɠ.  

ũɘŬ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɏɜŰɡˊɞɘ ɢɎɟŰŮɠ Űɖɠ Ⱥɚɚɖɜɘəɐɠ 

ŮˊɘəɟɎŰŮɘŬɠ əŬɘ Űɞɡ ŮɝɤŰŮɟɘəɞɨ ɛŮ ˊɞɘəɑɚŬ ɔŮɤɔɟŬűɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɞɘ ɞˊɞɑɞɘ 

ɣɖűɘɞˊɞɘɐɗɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ ůŬɟɤŰɐ (scanner). ȰˊŮɘŰŬ, ɞɘ ɣɖűɘɞˊɞɘɐůŮɘɠ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Űɧůɞ ɛŮ ŰŬ ŮɜůɤɛŬŰɤɛɏɜŬ ŮɟɔŬɚŮɑŬ Űɞɡ 

ArcMap ɧůɞ əŬɘ ɛŮ ŰŬ ŮɟɔŬɚŮɑŬ Űɞɡ Adobe Photoshop ɩůŰŮ ɜŬ ɔɑɜɞɡɜ ɞɘ ůɢŮŰɘəɏɠ 

ˊɞɘɞŰɘəɏɠ əŬɘ ˊɞůɞŰɘəɏɠ ůɡɔəɟɑůŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ ɢɟɧɜɞ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ŬɚɚɎ əŬɘ Űɖɜ 

ˊɘůŰɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ ŬɜɎɛŮůŬ ůŰɘɠ ŭɡɞ ɛŮɗɧŭɞɡɠ.  

ȺˊɘˊɟɞůɗɏŰɤɠ, ɏɔɘɜŮ ɖ ŮɝŬɔɤɔɐ ɡɣɞɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ Google Earth Pro əŬɘ ɖ 

ŮɘůŬɔɤɔɐ Űɞɡɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ArcMap əŬɘ ɛɎɚɘůŰŬ ůŰɖɜ ˊɡəɜɧŰɖŰŬ ˊɞɡ ŮˊɘɗɡɛŮɑ ɞ 

ɢɟɐůŰɖɠ, ɩůŰŮ ɞɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ Űɞɡ əɚɎŭɞɡ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ɚŬɛɓɎɜɞɡɜ ɘůɞɦɣŮɑɠ ɔɟŬɛɛɏɠ 

ɔɘŬ ɛŮɔɎɚŮɠ ŮˊɘűɎɜŮɘŮɠ ɛŮ ůɢŮŰɘəɐ ŮɡəɞɚɑŬ, ŭɑɜɞɜŰŬɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ 

Ŭˊɧ ŬˊɞɛŬəɟɡůɛɏɜŮɠ ɐ ŭɡůˊɟɧůɘŰŮɠ ˊŮɟɘɞɢɏɠ ɞɘ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ 

ŮɟŮɡɜɖɗɞɨɜ ɛŮ Űɖ ɢɟɐůɖ ůɡɛɓŬŰɘəɩɜ ɛŮɗɧŭɤɜ. 

ɀɏůɤ ŬɡŰɩɜ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ, ůŮ ˊɞůɞůŰɧ 51,97% ůŰɞ ůɨɜɞɚɞ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ˊɞɡ ɣɖűɘɞˊɞɘɐɗɖəŬɜ, ɖ ɛŮɑɤůɖ ɢɟɧɜɞɡ ɏűŰŬůŮ ɏɤɠ əŬɘ 82,43%. ȹɡɜɖŰɘəɎ ɛɎɚɘůŰŬ ɖ 

ɛɏɗɞŭɞɠ ŬɡŰɐ ŬɨɝɖůŮ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬˊɞŰɟɏˊɞɜŰŬɠ ůűɎɚɛŬŰŬ ˊɞɡ 

ɞűŮɑɚɞɜŰŬɘ ůŰɞɜ Ŭɜɗɟɩˊɘɜɞ ˊŬɟɎɔɞɜŰŬ əŬɘ əɡɟɑɤɠ Ŭˊɧ Űɖɜ ůɤɛŬŰɘəɐ əŬɘ ˊɜŮɡɛŬŰɘəɐ 

əɧˊɤůɖ ˊɞɡ ŮˊɏɟɢŮŰŬɘ ɏˊŮɘŰŬ Ŭˊɧ ˊɞɚɨɤɟŮɠ ɣɖűɘɞˊɞɘɐůŮɘɠ, əɎŰɘ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɕɤŰɘəɐɠ 

ůɖɛŬůɑŬɠ ůŰɘɠ ɟɞɏɠ ŮɟɔŬůɑŬɠ ɛŮ ˊɟɞɔɟɎɛɛŬŰŬ GIS ɔɘŬ Ŭəɟɘɓɐ ŬɜŬˊŬɟɎůŰŬůɖ əŬɘ 

ŬɜɎɚɡůɖ ŭŮŭɞɛɏɜɤɜ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůɡɔəɟɑɗɖəŬɜ ɛŮ ŬɜŰɑůŰɞɘɢŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ 

ŭɘŬŭɘəŰɡŬəɏɠ ˊɖɔɏɠ ɩůŰŮ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ ɖ ˊɞɘɧŰɖŰŬ Űɤɜ ˊŬɟŬɢɗɏɜŰɤɜ ŭŮŭɞɛɏɜɤɜ, 

ŭɘŬŰɖɟɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ ɤɠ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ɛŮɗɧŭɞɡ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɞɡ ɢŮɘɟɘůŰɐ ɜŬ 
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ŮˊɘɚɏɝŮɘ Űɞɜ ɓɖɛŬŰɘůɛɧ əŬɘ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ˊɟɎɔɛŬ ŬŭɨɜŬŰɞ ɜŬ ɔɑɜŮɘ ɛŮ 

ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ŭɘŬŭɘəŰɡŬəɏɠ ˊɖɔɏɠ. 

ɇŬ ɓŬůɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ ŮɑɜŬɘ ɧŰɘ ŭɘŬˊɘůŰɩɗɖəŮ ɛŮɔɎɚɖ Ůɝɞɘəɞɜɧɛɖůɖ ɢɟɧɜɞɡ əŬɘ  

Ŭɨɝɖůɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ Űɞɡ ɢɟɐůŰɖ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ɛŮ ŮɟɔŬůɑŮɠ ɣɖűɘɞˊɞɘɐůŮɤɜ 

ˊɞɡ Ŭűɞɟɞɨɜ ɏɜŬ Ůɡɟɨ űɎůɛŬ ŮűŬɟɛɞɔɩɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ɔŮɤɟɔɑŬ əŬɘ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ, ɛɏůɤ Űɖɠ ˊŬɟɞɢɐɠ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ ŰŮɢɜɘəɩɜ, ŬɚɚɎ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ŮˊɘˊɟɞůɗɏŰɤɠ əŬɘ ɖ ˊŮɟŬɘŰɏɟɤ Ůˊɘɛɧɟűɤůɐ Űɞɡ ůɢŮŰɘəɎ ɛŮ Űɘɠ ɜŮɧŰŮɟŮɠ ŰŮɢɜɞɚɞɔɘəɏɠ 

ŮɝŮɚɑɝŮɘɠ, ŬɡɝɎɜɞɜŰŬɠ ŭɡɜɖŰɘəɎ əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. 

ȺˊɑŰŮɡɔɛŬ Űɖɠ ŮɟɔŬůɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ Ůˊɑůɖɠ Űɞ ɜŬ ˊŬɟɏɢŮɘ Űɞ ɏɜŬɡůɛŬ əŬɘ Űɞ əɑɜɖŰɟɞ ůŰɘɠ 

ŮŰŬɘɟŮɑŮɠ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ GIS ɜŬ ŮɜůɤɛŬŰɩůɞɡɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɤɜ 

ˊɟɞɔɟŬɛɛɎŰɤɜ Űɞɡɠ ŬɜŰɑůŰɞɘɢŮɠ ŰŮɢɜɞɚɞɔɑŮɠ, ɩůŰŮ ɛŮɚɚɞɜŰɘəɎ ɞɘ ɢɟɐůŰŮɠ ɜŬ ɏɢɞɡɜ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ŬˊŮɡɗŮɑŬɠ ˊɟɧůɓŬůɖɠ ůŰɘɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬɡŰɏɠ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɖ ɢɟɐůɖ 

ˊɞɚɚŬˊɚɩɜ ˊɟɞɔɟŬɛɛɎŰɤɜ. ȰŰůɘ, ɞɘ ŮűŬɟɛɞɔɏɠ GIS ́ ɞɡ ɗŬ ŮɜůɤɛŬŰɩůɞɡɜ ɏɔəŬɘɟŬ ŰŬ 

ŮɟɔŬɚŮɑŬ ŬɡŰɎ ɗŬ ŬˊɞəŰɐůɞɡɜ ŬɜŰŬɔɤɜɘůŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ əŬɘ ɗŬ ɏɢŮɘ ɔɑɜŮɘ ɏɜŬ ŬəɧɛŬ 

ɓɐɛŬ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ɔɘŬ Űɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ əɚɘɛŬŰɘəɐɠ 

ŬɚɚŬɔɐɠ ɛɏůɤ Űɖɠ Ůɝɞɘəɞɜɧɛɖůɖɠ ˊɧɟɤɜ. 
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ȷɂȽɃȿɃũȼɆȼ ȹɈɃ ɀȺŪɃȹɋɁ ɃɀȷȹɃɄɃȽȼɆȼɆ 

ũȺɋɉɋɅȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ũȽȷ ɇȼ ȹȽȷɀɃɅūɋɆȼ ɇɋɁ 

ūɈɆȽȾɋɁ ɀɃɁȷȹɋɁ TERROIR ɆɇȼɁ ȷɀɄȺȿɃɈɅũȽȾȼ ȻɋɁȼ 

ɇɃɈ Ɂ. ȹɅȷɀȷɆ 
 

ȾŬɟŬˊɏŰůŬɠ ɁɘəɧɚŬɞɠ1*, ȷɚŮɝŬɜŭɟɑŭɖɠ ŪɤɛɎɠ2, ɀˊɑɚŬɠ ũŮɩɟɔɘɞɠ3, ŪŮɞɢɎɟɖɠ 

ɆŮɟŬűŮɑɛ4, ȾɞɡɜŭɞɡɟɎɠ ɆŰɏűŬɜɞɠ5 

 
1ȺˊɘůŰɖɛɞɜɘəɧɠ ɆɡɜŮɟɔɎŰɖɠ, ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Ɇɢɞɚɐ 

ũŮɤˊɞɜɑŬɠ, ȹŬůɞɚɞɔɑŬɠ əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ, ūŬůɛŬŰɞůəɞˊɑŬɠ əŬɘ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, 

54124, ŪŮůůŬɚɞɜɑəɖ 
2ȷɜ. ȾŬɗɖɔɖŰɐɠ, ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɑŬɠ, 

ȹŬůɞɚɞɔɑŬɠ əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ, ūŬůɛŬŰɞůəɞˊɑŬɠ əŬɘ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, 

54124, ŪŮůůŬɚɞɜɑəɖ 
3Ⱥ.ȹȽ.Ʉ., ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɑŬɠ, ȹŬůɞɚɞɔɑŬɠ əŬɘ 

ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ ȺűŬɟɛɞůɛɏɜɖɠ ȺŭŬűɞɚɞɔɑŬɠ, 

54124, ŪŮůůŬɚɞɜɑəɖ 
4ȺˊɘůŰɖɛɞɜɘəɧɠ ɆɡɜŮɟɔɎŰɖɠ, ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Ɇɢɞɚɐ 

ũŮɤˊɞɜɑŬɠ, ȹŬůɞɚɞɔɑŬɠ əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ 

ȷɛˊŮɚɞɡɟɔɑŬɠ, 54124, ŪŮůůŬɚɞɜɑəɖ 
5ȾŬɗɖɔɖŰɐɠ, ȷɟɘůŰɞŰɏɚŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɞɜɑəɖɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɑŬɠ, ȹŬůɞɚɞɔɑŬɠ 

əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ ȷɛˊŮɚɞɡɟɔɑŬɠ, 54124, 

ŪŮůůŬɚɞɜɑəɖ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Terroir, Ŭɛˊɏɚɘ, cluster, k-means  

 

Ⱦɨɟɘɞɠ ůŰɧɢɞɠ Űɞɡ ɏɟɔɞɡ Drama Terroir ɐŰŬɜ ɞ ˊɚɐɟɖɠ ɢŬɟŬəŰɖɟɘůɛɧɠ Űɞɡ ɟɧɚɞɡ Űɞɡ 

ŬɓɘɞŰɘəɞɨ əŬɘ Űɞɡ ɛɘəɟɞɓɘŬəɞɨ terroir Űɖɠ ɞɘɜɞˊŬɟŬɔɤɔɘəɐɠ ɕɩɜɖɠ ȹɟɎɛŬɠ ɔɘŬ Űɘɠ 

əɡɟɘɧŰŮɟŮɠ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮ ůŰɧɢɞ 

Űɖɜ ˊŬɟŬɔɤɔɐ ɞɑɜɤɜ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ, ŬɜŬɔɜɤɟɑůɘɛɖɠ ŰŬɡŰɧŰɖŰŬɠ əŬɘ ˊɟɞůŰɘɗɏɛŮɜɖɠ 

ŬɝɑŬɠ. ɇɞ ˊɟɩŰɞ ɓɐɛŬ ˊɟɞɠ ŬɡŰɐ Űɖɜ əŬŰŮɨɗɡɜůɖ ŮɑɜŬɘ ɖ ŭɘŬɛɧɟűɤůɖ Űɤɜ űɡůɘəɩɜ 

ɛɞɜɎŭɤɜ terroir (ūMT), ŰŬ ɞˊɞɑŬ ɞɟɑɕɞɜŰŬɘ ɤɠ ɞɘ ɞɛɞɘɞɔŮɜŮɑɠ ɔŮɤɔɟŬűɘəɏɠ ˊŮɟɘɞɢɏɠ 

ɧˊɞɡ ɞɘ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɤɜ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ɏŭŬűɞɠ, 

əɚɑɛŬ, ŰɞˊɞɔɟŬűɑŬ) əŬɘ Űɖɠ Ŭɛˊɏɚɞɡ, əŬɗɞɟɑɕɞɡɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ 

ɞɑɜɤɜ.   

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ Űɘɠ ɚŮˊŰɞɛɏɟŮɘŮɠ 

ɡɚɞˊɞɑɖůɖɠ Űɖɠ ŬɜŬɔɜɩɟɘůɖɠ əŬɘ ŭɘŬɛɧɟűɤůɖɠ ɞɛɞɘɞɔŮɜɩɜ ɔŮɤɔɟŬűɘəɩɜ ɕɤɜɩɜ ɛŮ 

ůɨɔɢɟɞɜŮɠ ɛŮɗɧŭɞɡɠ ɔŮɤɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ˊɞɡ ɞŭɐɔɖůŬɜ ůŰɖɜ ŭɘɎəɟɘůɖ Űɤɜ ūɀɇ. ɇɞ 

ɏɟɔɞ ɡɚɞˊɞɘɐɗɖəŮ ůŰɖɜ ɕɩɜɖ çɄɟɞůŰŬŰŮɡɧɛŮɜɖɠ ũŮɤɔɟŬűɘəɐɠ ȰɜŭŮɘɝɖɠ ȹɅȷɀȷè, ůŮ 

ŬɛˊŮɚɩɜŮɠ Űɤɜ əɡɟɑŬɟɢɤɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ (ɚŮɡəɏɠ ˊɞɘəɘɚɑŮɠ 

Sauvignon blanc əŬɘ ȷůɨɟŰɘəɞ əŬɘ Ůɟɡɗɟɏɠ ȷɔɘɤɟɔɑŰɘəɞ, Cabernet Sauvignon əŬɘ 

Merlot).  
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ȼ ˊɟɞůɏɔɔɘůɖ ůŰɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ūɀɇ ɓŬůɑůŰɖəŮ ůŮ ˊɞůɞŰɘəɐ ɔŮɤɢɤɟɘəɐ ŬɜɎɚɡůɖ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ əŬɗɞɟɘůŰɘəɐ ŮˊɑŭɟŬůɖ ůŰŬ ˊɞɘɞŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

ɞɑɜɞɡ, ˊɞɡ Ŭɜɐəɞɡɜ ůŰɘɠ ŰɟŮɑɠ ɓŬůɘəɏɠ ɞɛɎŭŮɠ ˊŬɟŬɛɏŰɟɤɜ ȰŭŬűɞɠ ï ȾɚɑɛŬ ï 

ɇɞˊɞɔɟŬűɑŬ, ɢɤɟɑɠ Űɖ ŮɜůɤɛɎŰɤůɖ ŮɛˊŮɘɟɘəɩɜ əŬɜɧɜɤɜ ůɖɛŬɜŰɘəɧŰɖŰŬɠ ɛŮŰŬɝɨ Űɤɜ 

ˊŬɟŬɛɏŰɟɤɜ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɟɞɐɚɗŬɜ Ŭˊɧ ŭɘŬŭɘəŰɡŬəɏɠ ˊɚŬŰűɧɟɛŮɠ ŭɖɛɧůɘŬɠ ŭɘɎɗŮůɖɠ 

ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ (Copernicus Land Monitoring Service, European Digital 

Elevation Model, SoilGrids, Climate Data Store) əŬɘ əŬɚɨˊŰɞɡɜ ůŮ ˊŬɔəɧůɛɘŬ ɐ 

ɖˊŮɘɟɤŰɘəɐ əɚɑɛŬəŬ əŬɘ Űɘɠ ŰɟŮɑɠ ɓŬůɘəɏɠ ɞɛɎŭŮɠ ˊŬɟŬɛɏŰɟɤɜ ɧˊɤɠ ˊŬɟɎɛŮŰɟɞɘ 

ŬɜŬɔɚɨűɞɡ (əɚɑůɖ), ŮŭŬűɞɚɞɔɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ (pH, ɛɖɢŬɜɘəɐ ůɨůŰŬůɖ), əŬɘ əɚɘɛŬŰɘəɏɠ 

ˊŬɟɎɛŮŰɟɞɘ (ɗŮɟɛɞəɟŬůɑŬ, ɓɟɞɢɧˊŰɤůɖ, ɖɚɘɞűɎɜŮɘŬ).  

ȼ ŬɜɎɚɡůɖ ɞɛŬŭɞˊɞɑɖůɖɠ (cluster analysis) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɞɜ ŭɘŬɢɤɟɘůɛɧ Űɤɜ 

ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɞɛɎŭŮɠ, ɛŮ  ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɞ ɓŬɗɛɧɠ ɞɛɞɘɧŰɖŰŬɠ ɛŮŰŬɝɨ 

Űɞɡɠ ɜŬ ŮɑɜŬɘ ɛɏɔɘůŰɞɠ ŮɎɜ Ŭɜɐəɞɡɜ ůŰɖɜ ɑŭɘŬ ɞɛɎŭŬ əŬɘ ŮɚɎɢɘůŰɞɠ ŮɎɜ Ŭɜɐəɞɡɜ ůŮ 

ŭɘŬűɞɟŮŰɘəɐ, ŬˊɞəŬɚɨˊŰɞɜŰŬɠ ɏŰůɘ ŭɞɛɏɠ ůŰŬ ŭŮŭɞɛɏɜŬ ɢɤɟɑɠ ɧɛɤɠ ɜŬ ŬɘŰɘɞɚɞɔŮɑ Űɖɜ 

ŮɛűɎɜɘůɖɠ Űɞɡɠ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Űɧůɞ ŭɘŬÕŮɟɘůŰɘəɏɠ ɛɏɗɞŭɞɘ, ɧˊɞɡ ɞ ŭɘŬɢɤɟɘůɛɧɠ 

ɓŬůɑɕŮŰŬɘ ůŮ əɟɘŰɐɟɘŬ ɞɛɞɘɧŰɖŰŬɠ, ɧůɞ əŬɘ ɘŮɟŬɟɢɘəɏɠ  ɛɏɗɞŭɞɘ ɞɛŬŭɞˊɞɑɖůɖɠ.  

ȷɝɘɞˊɞɘɐɗɖəŮ ɞ Ŭɚɔɧɟɘɗɛɞɠ k-means ɞ ɞˊɞɑɞɠ ŬɜɐəŮɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Űɤɜ ŭɘŬÕŮɟɘůŰɘəɩɜ 

Ŭɚɔɞɟɑɗɛɤɜ əŬɘ ɞɛŬŭɞˊɞɘŮɑ ŰŬ ŭŮŭɞɛɏɜŬ ɛŮ əɟɘŰɐɟɘɞ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɤɜ 

ŰŮŰɟŬɔɤɜɘůɛɏɜɤɜ ŭɘŬűɞɟɩɜ ɛŮŰŬɝɨ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɞɡ əɞɜŰɘɜɧŰŮɟɞɡ əŮɜŰɟɞŮɘŭɞɨɠ. 

ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ ŭŮɑəŰŮɠ Dunn əŬɘ S_Dbw, ́ɞɡ ɡˊɞŭŮɘəɜɨɞɡɜ Űɞɜ ɓɏɚŰɘůŰɞ Ŭɟɘɗɛɧ 

ɞɛɎŭɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜ ɞɘ ŭɘŬÕŮɟɘůŰɘəɞɑ Ŭɚɔɧɟɘɗɛɞɘ ɞɛŬŭɞˊɞɑɖůɖɠ. ɄŬɟɎɚɚɖɚŬ, ɏɔɘɜŮ ɖ 

Ůˊɘəɨɟɤůɖ Űɖɠ ůŰŬɗŮɟɧŰɖŰŬɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ɛŮ ŮɝŬɜŰɚɖŰɘəɏɠ ŮˊŬɜŬɚɐɣŮɘɠ Űɖɠ 

ɛŮɗɧŭɞɡ k-means ɛŮ ŰɡɢŬɑŬ ɏɜŬɟɝɖ, ɛŮ ŮˊŬɜŬɚɖˊŰɘəɐ ŭŮɘɔɛŬŰɞɚɖɣɑŬ, əŬɘ ůɨɔəɟɘůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ Űɖɜ ɢɟɐůɖ Űɞɡ ŭŮɑəŰɖ ɞɛɞɘɧŰɖŰŬɠ Jacard.   

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ůŰŬɗŮɟɧŰɖŰŬ ɔɘŬ Űɘɠ 12 ˊŬɟŬɔɧɛŮɜŮɠ ūɀɇ ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɞɘ ɞˊɞɑŮɠ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ ŭɘŬəɟɘŰɏɠ ˊŮɟɘɞɢɏɠ. ũɘŬ 

Űɞɜ ɢŬɟŬəŰɖɟɘůɛɧ əŬɘ Űɖɜ əŬɚɨŰŮɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɀūɇ ɏɔɘɜŮ ɖ ŮəŰɑɛɖůɖ Űɖɠ 

ůɖɛŬɜŰɘəɧŰɖŰŬɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Ůɘůɧŭɞɡ ůŮ əɎɗŮ ūɀɇ ɝŮɢɤɟɘůŰɎ.  

Ⱥˊɑůɖɠ, ŬɝɘɞɚɞɔɐɗɖəŮ ɖ ɘŮɟŬɟɢɘəɐ ŰŬɝɘɜɧɛɖůɖ ɛŮ Űɖ ɢɟɐůɖ Ŭɚɔɞɟɑɗɛɤɜ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ 

ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ ɛŮ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɧŭɞɡ Ward ɖ ɞˊɞɑŬ 

ɓŬůɑɕŮŰŬɘ ůŰɞ əɟɘŰɐɟɘɞ ŮɚɎɢɘůŰɖɠ ŭɘŬəɨɛŬɜůɖɠ əŬŰɎ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ ɞɛɎŭɤɜ ˊɞɡ 

ŮɜɞˊɞɘɞɨɜŰŬɘ ůŮ əɎɗŮ ɓɐɛŬ Űɖɠ ɘŮɟŬɟɢɘəɐɠ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ. 

ȷˊɧ Űɘɠ ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ ůŰɖɜ ŬɜɎɚɡůɖ ɞɛŬŭɞˊɞɑɖůɖɠ, ɛɧɜɞ ɖ k-means 

ɏɔɘɜŮ ŭɡɜŬŰɧɜ ɜŬ ŮˊŬɚɖɗŮɡŰŮɑ, ŮəɛŮŰŬɚɚŮɡɧɛŮɜɞɘ Űɞ ɔŮɔɞɜɧɠ Űɖɠ ŬˊɞŭɞŰɘəɧŰɖŰŬɠ Űɖɠ 

ɡˊɞɚɞɔɘůŰɘəɎ, əŬɘ ŮɝŬɜŰɚɩɜŰŬɠ ɛŮ ɢɘɚɘɎŭŮɠ ŮˊŬɜŬɚɐɣŮɘɠ Űɘɠ ˊɘɗŬɜɏɠ Ůəŭɞɢɏɠ Űɖɠ ŰɡɢŬɑŬɠ 

ɏɜŬɟɝɖɠ Űɞɡ ůɢŮŰɘəɞɨ Ŭɚɔɧɟɘɗɛɞɡ. ȼ ɘŮɟŬɟɢɘəɐ ŰŬɝɘɜɧɛɖůɖ ɏŭɤůŮ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ 

ŮɑɜŬɘ ˊŬɟŬˊɚɐůɘŬ ɛŮ ŬɡŰɎ Űɖɠ ɛŮɗɧŭɞɡ k-means ɛŮ ɛŮɔŬɚɨŰŮɟɞ ɡˊɞɚɞɔɘůŰɘəɧ əɧůŰɞɠ, əŬɘ 

ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŭɨůəɞɚɞ ɜŬ ŮˊŬɚɖɗŮɡŰɞɨɜ əŬɗɩɠ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ 

ŬɜŮɝɎɟŰɖŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ūɀɇ Űɖɠ ˊŮɟɘɞɢɐɠ Ɂ. ȹɟɎɛŬɠ. 

ɀɘŬ ůɖɛŬɜŰɘəɐ ɢɟɖůɘɛɧŰɖŰŬ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ɡˊɞůŰɐɟɘɝɖ ůŰɖɜ Ůˊɘɚɞɔɐ Űɖɠ ůɤůŰɐɠ 

ˊɞɘəɘɚɑŬɠ Ŭɛˊɏɚɞɡ ůŮ ůɢɏůɖ ɛŮ Űɞ ɏŭŬűɞɠ əŬɘ Űɞ əɚɑɛŬ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛŮɔɘůŰɞˊɞɘɖɗŮɑ 

ɖ ɏəűɟŬůɖ Űɞɡ terroir ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ ŰɞˊɞɗŮůɑŮɠ. ȰŰůɘ, ɖ ůɡɜ-Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ɞɛŬŭɞˊɞɑɖůɖɠ ɛŬɕɑ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɞɑɜɤɜ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ 

ɢɟɐůɘɛɖ ɔɘŬ Űɖɜ ŬɜɎŭŮɘɝɖ Űɤɜ əŬŰŬɚɚɖɚɧŰŮɟɤɜ ɀūɇ ɔɘŬ əɎɗŮ ˊɞɘəɘɚɑŬ Ŭɛˊɏɚɞɡ ůŰɖɜ 



 
 

 

 
101 

ˊŮɟɘɞɢɐ Űɖɠ ȹɟɎɛŬɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ɓŮɚŰɘɤɗɞɨɜ ɛŮ Űɖɜ ŭɘŬɗŮůɘɛɧŰɖŰŬ 

ˊŮɟɘůůɧŰŮɟɤɜ əŬɘ ˊɘɞ ɚŮˊŰɞɛŮɟɩɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ.  

ɇɞ ɏɟɔɞ Drama Terroir (ȺɟŮɡɜɩ-ȹɖɛɘɞɡɟɔɩ-ȾŬɘɜɞŰɞɛɩ T2EDK-02974) ɛŮ ŰɑŰɚɞ 

çȷɜɎŭŮɘɝɖ ɞɘɜɘəɐɠ ŰŬɡŰɧŰɖŰŬɠ Űɞɡ ɜɞɛɞɨ ȹɟɎɛŬɠ ɛɏůŬ Ŭˊɧ ɞɚɘůŰɘəɧ ɢŬɟŬəŰɖɟɘůɛɧ Űɞɡ 

űɡůɘəɞɨ əŬɘ ɛɘəɟɞɓɘŬəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠè ɢɟɖɛŬŰɞŭɞŰɐɗɖəŮ Ŭˊɧ Űɞ ȺɡɟɤˊŬɥəɧ ɇŬɛŮɑɞ 

ɄŮɟɘűŮɟŮɘŬəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ Ůɗɜɘəɞɨɠ ˊɧɟɞɡɠ. 
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ȼ ȹȽȷŪȺɆȽɀɃɇȼɇȷ ɉȷɅɇɃũɅȷūȽȾɋɁ ȾȷȽ ɈɊɃɀȺɇɅȽȾɋɁ 

ɈɄɃȸȷŪɅɋɁ ɄɃȿɈ ɈɊȼȿȼɆ ȷȾɅȽȸȺȽȷɆ ɆɇȼɁ ɈɄɃɆɇȼɅȽɂȼ 

ũȺɋɅũȽȾɋɁ ȹȽȺɅũȷɆȽɋɁ ɆɇȼɁ Ⱥȿȿȷȹȷ 

 
ȿɞɚɩɜɖɠ ɄŬɜŬɔɘɩŰɖɠ* 

 

Ph.D., ɄɟɞɥůŰɎɛŮɜɞɠ Űɖɠ ȹɘŮɨɗɡɜůɖɠ ũŮɤɢɤɟɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ, Ⱥɚɚɖɜɘəɧ 

ȾŰɖɛŬŰɞɚɧɔɘɞ, ɀŮůɞɔŮɑɤɜ 288, 15562, ɉɞɚŬɟɔɧɠ - ȷɗɐɜŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɉŬɟŰɞɔɟŬűɘəɎ ɡˊɧɓŬɗɟŬ, ɃɟɗɞŮɘəɧɜŮɠ, Lidar, DEM, DTM, DSM, 

ȺɈũȺɄ 

 

ȰɜŬɠ Ŭˊɧ Űɞɡɠ ɓŬůɘəɞɨɠ ůəɞˊɞɨɠ ˊɞɡ ˊɟɏˊŮɘè, ɛŮ ɓɎůɖ Űɞ ɘŭɟɡŰɘəɧ Űɞɡ ɗŮůɛɘəɧ ˊɚŬɑůɘɞ, 

ɜŬ ŮˊɘŰŮɚɏůŮɘ Űɞ çȺɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ ŮɑɜŬɘ ɖ çɢŬɟŰɞɔɟŬűɘəɐ əɎɚɡɣɖ Űɖɠ ɢɩɟŬɠè.  

ȼ ůɡɔəŮəɟɘɛɏɜɞɠ ůəɞˊɧɠ ŬˊɞŰŮɚŮɑ ˊŬɟŬəŬŰŬɗɐəɖ Űɤɜ ŬɟɛɞŭɘɞŰɐŰɤɜ ˊɞɡ ŮɑɢŬɜ 

ŬˊɞŭɞɗŮɑ ˊŬɚŬɘɧŰŮɟŬ ůŰɞɜ ɃɟɔŬɜɘůɛɧ ȾŰɖɛŬŰɞɚɞɔɑɞɡ əŬɘ ɉŬɟŰɞɔɟŬűɐůŮɤɜ ȺɚɚɎŭɞɠ 

(Ƀ.Ⱦ.ɉ.Ⱥ.), ɞ ɞˊɞɑɞɠ ŮɑɢŮ ɘŭɟɡɗŮɑ ɔɘŬ ɜŬ ŬˊɞŰŮɚɏůŮɘ Űɞ ˊɞɚɘŰɘəɧ ůəɏɚɞɠ Űɤɜ ɔŮɤŭŬɘŰɘəɩɜ, 

ɢŬɟŰɞɔɟŬűɘəɩɜ əŬɘ əŰɖɛŬŰɞɚɞɔɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ Űɖɠ ɢɩɟŬɠ.  ɀŮ Űɖɜ əŬŰɎɟɔɖůɖ 

ɧɛɤɠ Űɞɡ Ůɜ ɚɧɔɤ ɃɟɔŬɜɘůɛɞɨ Űɞ 2013, ɡˊɐɟɝŮ əŮɜɧ ůŮ ŬɡŰɧɜ Űɞɜ ŰɞɛɏŬ, Űɞ ɞˊɞɑɞ 

əɚɐɗɖəŮ ɜŬ əŬɚɨɣŮɘ, əŬŰɎ ɏɜŬ ɛɏɟɞɠ ŰɞɡɚɎɢɘůŰɞɜ, Űɞ Ⱥɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ. 

 

ȼ ɛɏɢɟɘ ůŰɘɔɛɐɠ ůɡɜŮɘůűɞɟɎ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ȾŰɖɛŬŰɞɚɞɔɑɞɡ, ŬɚɚɎ əŬɘ Űɤɜ ˊɟɞəŬŰɧɢɤɜ 

ŬɡŰɞɨ çȾŰɖɛŬŰɞɚɧɔɘɞ ȷ.Ⱥè əŬɘ Űɖɠ çȺɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ əŬɘ ɉŬɟŰɞɔɟɎűɖůɖ ȷ.Ⱥ.è, 

ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɢŬɟŰɞɔɟŬűɘəɐɠ əɎɚɡɣɖɠ Űɖɠ ɢɩɟŬɠ, ŮɑɜŬɘ ˊɞɚɡ-ŮˊɑˊŮŭɖ əŬɘ ˊɞɚɡůɢɘŭɐɠ.  

ɄɟɎɔɛŬŰɘ, Űɞ Ⱥɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ, ɏɢɞɜŰŬɠ ɤɠ ɓŬůɘəɧ Űɞɡ ůŰɧɢɞ Űɖ ůɨɜŰŬɝɖ əŬɘ 

ɚŮɘŰɞɡɟɔɑŬ Ⱥɗɜɘəɞɨ ȾŰɖɛŬŰɞɚɞɔɑɞɡ, ˊɟɞɏɓɖ ůŰɖ ůɨɜŰŬɝɖ ɛɘŬɠ ůŮɘɟɎɠ ŮəŰŮŰŬɛɏɜɤɜ 

ɔŮɤɔɟŬűɘəɎ ɣɖűɘŬəɩɜ ɢŬɟŰɞɔɟŬűɘəɩɜ ɡˊɞɓɎɗɟɤɜ ɡɣɖɚɐɠ əŬɘ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊŮɘəɞɜɘůŰɞɨɜ ůŮ ŬɡŰɎ ŰŬ ɧɟɘŬ Űɤɜ ɔŮɤŰŮɛŬɢɑɤɜ, ˊɟɤŰɑůŰɤɠ, ɧˊɤɠ 

Ůˊɑůɖɠ əŬɘ ŰŬ ɧɟɘŬ ɓŬůɘəɩɜ ɗŮůɛɘəɩɜ ɢɟɐůŮɤɜ ɧˊɤɠ ŮɑɜŬɘ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ŭŬůɘəɏɠ 

ŮəŰɎůŮɘɠ əŬɘ ɞ ŬɘɔɘŬɚɧɠ.  ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ, ɔɘŬ Űɞ 

ůɨɜɞɚɞ Űɖɠ ɢɩɟŬɠ, ɏɔɢɟɤɛŮɠ ɞɟɗɞŮɘəɧɜŮɠ ŬɜɎɚɡůɖɠ 50 Ůə. əŬɘ 25 Ůə. ɔɘŬ Űɘɠ ˊŮɟɘɧŭɞɡɠ 

2007-2009 əŬɘ 2014-2016, ŬɜŰɑůŰɞɘɢŬ, Ůɜɩ ɔɘŬ ŰŬ ŬůŰɘəɎ əɏɜŰɟŬ Űɖɠ ɢɩɟŬɠ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ çˊɟŬɔɛŬŰɘəɏɠè ɞɟɗɞŮɘəɧɜŮɠ ŬɜɎɚɡůɖɠ 20 Ůə. ɔɘŬ Űɖɜ ˊŮɟɑɞŭɞ 2007-

2009.  ɋɠ ˊŬɟɎɔɤɔŬ ŭŮ ˊɟɞɥɧɜŰŬ Űɖɠ ŭɘŮɟɔŬůɑŬɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɤɜ ŬɜɤŰɏɟɤ ɞɟɗɞŮɘəɧɜɤɜ 

ɡɣɖɚɐɠ əŬɘ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ˊɟɞɏəɡɣŬɜ əŬɘ ŬɜŰɑůŰɞɘɢŬ ɊɖűɘŬəɎ ɀɞɜŰɏɚŬ 

ȺŭɎűɞɡɠ (ɊɀȺ) ɛŮ ɓɐɛŬ əŬɜɜɎɓɞɡ ŰŬ 5 ɛ. əŬɘ 2 ɛ. ɔɘŬ ŰŬ ŭɨɞ ˊɟɩŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ, 

ŬɜŰɑůŰɞɘɢŬ, əŬɘ ɏɜŬ ɣɖűɘŬəɧ ɛɞɜŰɏɚɞ ŮˊɘűŬɜŮɑŬɠ (DSM) ɛŮ ɛɏɔŮɗɞɠ əŬɜɜɎɓɞɡ 80 Ůə. ɔɘŬ 

Űɞ ŰɟɑŰɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ. 

 

ɇŬ Ůɜ ɚɧɔɤ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɏɢɞɡɜ ɓɟŮɘ ůɖɛŬɜŰɘəɐ ɢɟɐůɖ ůŮ ɛɑŬ ˊɚŮɘɎŭŬ 

ŮűŬɟɛɞɔɩɜ əɡɟɑɤɠ Űɞɡ ŭɖɛɞůɑɞɡ ŰɞɛɏŬ ŰŬ ŰŮɚŮɡŰŬɑŬ 25 ˊŮɟɑˊɞɡ ɢɟɧɜɘŬ.  ȷˊɞŰŮɚɞɨɜ ŭŮ, 

ɓɎůɖ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Ɏɚɚɤɜ ˊŮɟɘůůɧŰŮɟɞ ŮˊɘəŬɘɟɞˊɞɘɖɛɏɜɤɜ əŬɘ ˊɞɘɞŰɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ.  ȰŰůɘ, ˊɏɟŬɜ Űɖɠ ˊŮɟɘɞŭɘəɐɠ ŬɜŬɜɏɤůɖɠ Űɞɡ ɢŬɟŰɞɔɟŬűɘəɞɨ ɡˊɞɓɎɗɟɞɡ Űɖɠ 
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ɢɩɟŬɠ ˊɞɡ ŮˊɘŭɘɩəŮŰŬɘ ɜŬ ɔɑɜŮɘ ŮɟɔŬůɑŬ ɟɞɡŰɑɜŬɠ, ɏɢɞɡɜ ŭɟɞɛɞɚɞɔɖɗŮɑ əŬɘ ɏɟɔŬ ˊɞɡ 

Ŭˊɞůəɞˊɞɨɜ ůŰɞ ɜŬ ɓŮɚŰɘɩůɞɡɜ ůɖɛŬɜŰɘəɎ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ ɡˊŬɟɢɧɜŰɤɜ ɣɖűɘŬəɩɜ 

ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ.  ɆɡɔəŮəɟɘɛɏɜŬ, Űɞ Ⱥɚɚɖɜɘəɧ ȾŰɖɛŬŰɞɚɧɔɘɞ, ɏɢŮɘ ůɢŮŭɘɎůŮɘ əŬɘ 

ɏɢŮɘ ŮɜŰɎɝŮɘ ůŰɞ ɇŬɛŮɑɞ ȷɜɎəŬɛɣɖɠ əŬɘ ȷɜɗŮəŰɘəɧŰɖŰŬɠ ɏɜŬ ɏɟɔɞ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ, 

ɛɏůɤ ŰŮɢɜɞɚɞɔɘɩɜ Lidar, Ůɜɧɠ ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ (DTM) ɓɐɛŬŰɞɠ 1 ɛ. əŬɘ 

ɡɣɞɛŮŰɟɘəɐɠ ŬəɟɑɓŮɘŬɠ ɛɘəɟɧŰŮɟɖɠ Űɤɜ 30 Ůə. ɔɘŬ Űɞ 50% ˊŮɟɑˊɞɡ Űɖɠ ɢɩɟŬɠ.  Ⱥˊɘˊɚɏɞɜ, 

ůŰɞ ˊɚŬɑůɘɞ ŬɡŰɞɨ Űɞɡ ɏɟɔɞɡ, ɗŬ ŭɖɛɘɞɡɟɔɖɗŮɑ əŬɘ ɏɜŬ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺˊɘűŬɜŮɑŬɠ 

(DSM) ŬɜŰɑůŰɞɘɢɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɧˊɤɠ Ůˊɑůɖɠ, ɗŬ ˊŬɟŬɢɗŮɑ əŬɘ ɏɜŬ ůɨɜɞɚɞ 

çɜɏűɞɡɠ ůɖɛŮɑɤɜè (point cloud) ˊɞɡ ɗŬ ŮɛˊŮɟɘɏɢŮɘ ɡɣɞɛŮŰɟɘəɐ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ űɡůɘəɎ 

əŬɘ ŰŮɢɜɘəɎ ŬɜŰɘəŮɑɛŮɜŬ (əɚŬŭɘɎ ŭŮɜŭɟɤɜ, űɨɚɚŬ ŭɏɜŭɟɤɜ əɚˊ.) ŰŬ ɞˊɞɑŬ ɡˊɎɟɢɞɡɜ ůŰɞ 

ŮɜŭɘɎɛŮůɞ Űɤɜ ŭɨɞ ŬɜɤŰɏɟɤ ŬɜŬűŮɟɧɛŮɜɤɜ ŮˊɘűŬɜŮɘɩɜ. 

 

ȼ ŭɘŬɗŮůɘɛɧŰɖŰŬ ůɡɜɧɚɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ŰɏŰɞɘŬ ŬɜɎɚɡůɖ əŬɘ ŬəɟɑɓŮɘŬ ŭɑɜŮɘ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɡˊɞůŰɖɟɘɢɗŮɑ ɏɜŬ ˊɞɚɨ ɛŮɔɎɚɞ űɎůɛŬ ŭɘŮɟɔŬůɘɩɜ ŭɘŬűɧɟɤɜ Űɞɛɏɤɜ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ əŬɘ Űɞɡ ŬɔɟɞŰɘəɞɨ ŰɞɛɏŬ.  ɄɟɎɔɛŬŰɘ, ɛŮ Űɖ ɢɟɐůɖ ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ 

ŭŮŭɞɛɏɜɤɜ, ɛˊɞɟɞɨɜ ɜŬ əŬŰŬɟŰɑɕɞɜŰŬɘ ŮɨəɞɚŬ, ɔɟɐɔɞɟŬ əŬɘ ɞɘəɞɜɞɛɘəɎ ɢɎɟŰŮɠ ˊɞɡ 

ŬˊŮɘəɞɜɑɕɞɡɜ ɛŮ ŬəɟɑɓŮɘŬ Űɖɜ ɡűɘůŰɎɛŮɜɖ əŬŰɎůŰŬůɖ əŬɚɚɘŮɟɔŮɘɩɜ ůŮ ɛɑŬ ˊŮɟɘɞɢɐ.    

ȷɡŰɐ ɖ ŭɡɜŬŰɧŰɖŰŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɎɛŮůɞ ŬɜŰɑəŰɡˊɞ ůŰɖɜ ɞɟɔɎɜɤůɖ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ 

Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ůŰɖɜ ɏɔəŬɘɟɖ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 

ŬˊɞŰɑɛɖůɖ ɕɖɛɘɩɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɖɗɞɨɜ Ŭˊɧ űɡůɘəɏɠ ɐ ɎɚɚŮɠ əŬŰŬůŰɟɞűɏɠ.  ɀɑŬ 

Ůˊɘˊɚɏɞɜ ɢɟɖůɘɛɧŰɖŰŬ ŮɑɜŬɘ əŬɘ ɖ ŮəŰɑɛɖůɖ Űɖɠ ɓɘɞɛɎɕŬɠ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ ɛɑŬ ˊŮɟɘɞɢɐ, 

əŬɗɩɠ əŬɘ ɖ ŰŬɝɘɜɧɛɖůɖ ɛŮ ɛŮɔŬɚɨŰŮɟɖ ŬəɟɑɓŮɘŬ ŮəŰɎůŮɤɜ ůŮ ŭɘɎűɞɟŮɠ əŬŰɖɔɞɟɑŮɠ 

əɎɚɡɣɖɠ.  ȾɎŰɘ ŰɏŰɞɘɞ ŭɑɜŮɘ ɎɚɚŮɠ ŭɘŬůŰɎůŮɘɠ ůŰɖɜ ɞɟɔɎɜɤůɖ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ, 

ůŰɖ ɢɎɟŬɝɖ ˊɞɚɘŰɘəɩɜ ɔɖɠ əŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ ˊɞɚɘŰɘəɩɜ ŬɔɟɞŰɘəɩɜ ŮɜɘůɢɨůŮɤɜ.  ɇɏɚɞɠ, 

ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ ŭŮŭɞɛɏɜŬ, ŬɜŬɚɡɧɛŮɜŬ ŭɘŬɢɟɞɜɘəɎ, ɛˊɞɟŮɑ ɜŬ ˊŬɟɏɝɞɡɜ ůɖɛŬɜŰɘəɏɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ŮɜŰŬŰɘəɐɠ əŬɚɚɘɏɟɔŮɘŬɠ Űɖɠ ɔɖɠ, Űɖɜ çŮɝɎɜŰɚɖůɖè 

Űɞɡ ˊŬɟŬɔɤɔɘəɞɨ ůŰɟɩɛŬŰɞɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɜ ŭɘɎɓɟɤůɖ ŬɡŰɞɨ. 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɗŬ ɔɑɜŮɘ ɛɘŬ ůɡɜɞˊŰɘəɐ ˊŮɟɘɔɟŬűɐ Űɧůɞ Űɤɜ ŬɜɤŰɏɟɤ 

ŬɜŬűŮɟɧɛŮɜɤɜ ŭŮŭɞɛɏɜɤɜ ɡɣɖɚɐɠ əŬɘ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ əŬɘ ŬəɟɘɓŮɑŬɠ, ɧůɞ əŬɘ 

Űɤɜ ŭɘŮɟɔŬůɘɩɜ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ůŰɘɠ ɞˊɞɑŮɠ ŬɡŰɎ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ. ɇɞɘɞɡŰɞŰɟɧˊɤɠ, ɖ ɓŬůɘəɐ ŬɡŰɐ ɣɖűɘŬəɐ ɡˊɞŭɞɛɐ ɗŬ ŬˊɞŰŮɚɏůŮɘ, 

ɚɧɔɤ Űɖɠ əŬŰô ŮˊŬɜɎɚɖɣɖ ɢɟɖůɘɛɞˊɞɑɖůɐɠ Űɖɠ ůŮ Ůɡɟɨ űɎůɛŬ ŮűŬɟɛɞɔɩɜ, ŮűŬɚŰɐɟɘɞ 

ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ Ůɗɜɘəɐɠ ɡˊɞŭɞɛɐɠ ɔŮɤɢɤɟɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ (ȺɈũȺɄ) ůŰɖ ɢɩɟŬ 

ɛŬɠ əŬɘ Űɖɜ ˊŮɟŬɘŰɏɟɤ ˊɟɞɩɗɖůɖ Űɞɡ ŰɞɛɏŬ Űɖɠ ɔŮɤˊɚɖɟɞűɞɟɘəɐɠ ůŮ ŬɡŰɐɜ. 
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ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɉɟɐůŮɘɠ/əɎɚɡɣɖ ɔɖɠ, ȷůŰɘəɐ ŭɘɎɢɡůɖ, ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ 

Ʉɚɖɟɞűɞɟɘɩɜ, ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ, ɉɤɟɘəɏɠ ɛŮŰɟɐůŮɘɠ, ȷɜɎɚɡůɖ ŭɘŬɓɎɗɛɘůɖɠ, ɀŮůŬɑŮɠ 

ˊɧɚŮɘɠ, ɄɞɚŮɞŭɞɛɘəɧɠ əŬɘ ɢɤɟɞŰŬɝɘəɧɠ ůɢŮŭɘŬůɛɧɠ  

 

Ƀɘ ŬɚɚŬɔɏɠ ůŰɘɠ ɢɟɐůŮɘɠ/əɎɚɡɣɖ ɔɖɠ ŬˊŬůɢɞɚɞɨɜ ɏɜŰɞɜŬ Űɖɜ ˊŬɔəɧůɛɘŬ ɏɟŮɡɜŬ (Foley 

et al., 2005), əŬɗɩɠ Ůˊɘűɏɟɞɡɜ ˊɞɚɨˊɚŮɡɟŮɠ əŬɘ ŮəŰŮŰŬɛɏɜŮɠ ŮˊɘˊŰɩůŮɘɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ, 

Űɖɜ əɞɘɜɤɜɑŬ əŬɘ ŰŬ ɞɘəɞůɡůŰɐɛŬŰŬ (Verburg and Veldkamp, 2005). ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, 

ɖ əŬŰŬɔɟŬűɐ Űɤɜ ɢɟɐůŮɤɜ/əɎɚɡɣɖɠ ɔɖɠ ŬˊɞŰŮɚŮɑ ɡɣɖɚɐ ˊɟɞŰŮɟŬɘɧŰɖŰŬ əŬɗɩɠ ŰŬ 

ɞɘəɞůɡůŰɐɛŬŰŬ ůŰɘɠ ŬůŰɘəɏɠ ˊŮɟɘɞɢɏɠ ŮˊɖɟŮɎɕɞɜŰŬɘ ɏɜŰɞɜŬ Ŭˊɧ Űɘɠ ŬɜɗɟɩˊɘɜŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɘ ɏɢɞɡɜ ůŰŮɜɏɠ ůɢɏůŮɘɠ ɛŮ Űɖ ɕɤɐ ůɢŮŭɧɜ Űɞɡ ɛɘůɞɨ ˊɚɖɗɡůɛɞɨ Űɖɠ 

ɔɖɠ  (Stow and Chen, 2002.)  

 

ȼ ŬůŰɘəɐ ŭɘɎɢɡůɖ, ɖ ɞˊɞɑŬ  ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɢŬɛɖɚɐɠ ˊɡəɜɧŰɖŰŬɠ ŮɝɎˊɚɤůɖ ŬůŰɘəɩɜ 

ˊŮɟɘɞɢɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɡůŮɠ  ŬɔɟɞŰɘəɏɠ əɡɟɑɤɠ ˊŮɟɘɞɢɏɠ, ůɡɛɓɎɚɚŮɘ ůŮ ɛɘŬ ůŮɘɟɎ 

ɞɘəɞɚɞɔɘəɩɜ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɩɜ ɛŮŰŬůɢɖɛŬŰɘůɛɩɜ (Seto et al., 2011) ˊɞɡ 

ɞŭɖɔɞɨɜ ůŮ ɡˊɞɓɎɗɛɘůɖ Űɤɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ əŬɘ ŬˊɩɚŮɘŬ Űɖɠ ɔŮɤɟɔɘəɐɠ ɔɖɠ (ȺȺȷ, 

2006) 

 

ȼ ŮɟɔŬůɑŬ, ɖ ɞˊɞɑŬ ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŰŬ ˊɚŬɑůɘŬ ŭɘŭŬəŰɞɟɘəɐɠ ŭɘŬŰɟɘɓɐɠ ɛŮ ŰɑŰɚɞ 

çɄɞɚɘŰɘəɐ  ɔɖɠ əŬɘ ŬɔɟɞŰɘəɎ  ůɡůŰɐɛŬŰŬ. Ʉɟɞůɏɔɔɘůɖ ɛŮ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɤɜ 

ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜè, ŬűɞɟɎ ůŰɞɜ ɛŮŰŬůɢɖɛŬŰɘůɛɧ Űɤɜ 

ɢɟɐůŮɤɜ/əŬɚɨɣŮɤɜ ɔɖɠ ůŰɞ ŭɘɎůŰɖɛŬ ŰɟɘŬɜŰŬŰŮůůɎɟɤɜ ŮŰɩɜ, Ŭˊɧ Űɞ 1981 ɏɤɠ Űɞ 2015 

ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ ˊɞɚŮɞŭɞɛɘəɞɨ ůɡɔəɟɞŰɐɛŬŰɞɠ ɄŬŰɟɩɜ. ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɢɟɞɜɞůŮɘɟɏɠ ɔɘŬ ŰŬ ɏŰɖ 1981, 1996, 2008 əŬɘ 2015 ɞɘ ɞˊɞɑŮɠ 

ˊŬɟɐɢɗɖůŬɜ ɛŮ ŬˊŮɡɗŮɑŬɠ ɣɖűɘɞˊɞɑɖůɖ Ŭˊɧ ŬɜŰɑůŰɞɘɢŬ űɤŰɞɛɤůŬɘəɎ 

(ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ əŬɘ ɞɟɗɞűɤŰɞɢŬɟŰɩɜ) əɚɑɛŬəŬɠ 1:5000. ũɘŬ əɎɗŮ ɏŰɞɠ ŬɜŬűɞɟɎɠ, 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭŮəŬŰɏůůŮɟŮɘɠ əŬŰɖɔɞɟɑŮɠ ɢɟɐůŮɤɜ/əŬɚɨɣŮɤɜ ɔɖɠ.  

 

ȼ ŬɜɎɚɡůɖ Űɤɜ ɢŬɟŰɩɜ ɛŮŰɎ Ŭˊɧ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬəɟɑɓŮɘɎɠ Űɞɡɠ ŬˊɞəŬɚɨˊŰŮɘ Űɞ ɛɞŰɑɓɞ 

Űɖɠ ŬɚɚŬɔɐɠ ɔɖɠ əŬɘ Űɖɜ ŰɟɤŰɧŰɖŰŬ ůɡɔəŮəɟɘɛɏɜɤɜ ɢɟɐůŮɤɜ/əŬɚɨɣŮɤɜ ɏɜŬɜŰɘ Ɏɚɚɤɜ, 

Ůɜɩ ɖ ŬɜɎɚɡůɖ ŰɎůŮɤɜ ůŰɘɠ ɢɟɐůŮɘɠ/əŬɚɨɣŮɘɠ ɔɖɠ ˊŬɟɏɢŮɘ ɛɘŬ ůɡůŰɖɛŬŰɘəɐ ˊɟɞůɏɔɔɘůɖ 
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ɔɘŬ Űɖɜ ŬˊɞəɎɚɡɣɖ Űɤɜ ŬɚɚŬɔɩɜ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ. ȼ ŬɜɎɚɡůɖ ůŰɘɠ 

ɢɟɐůŮɘɠ/əŬɚɨɣŮɘɠ ɔɖɠ ɛɏůɤ Űɤɜ ɢɤɟɘəɩɜ ɛŮŰɟɐůŮɤɜ ˊɞůɞŰɘəɞˊɞɘŮɑ əŬɘ ŬɝɘɞɚɞɔŮɑ Űɖɜ 

ɢɤɟɘəɐ ŭɘɎŰŬɝɖ ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ ŬɚɚŬɔɩɜ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ 

ɢɟɧɜɞɡ ŮɜŰɞˊɑɕɞɜŰŬɠ Űɘɠ ŮɝŮɚɘůůɧɛŮɜŮɠ ŰɎůŮɘɠ Ůɜɩ ɖ ŬɜɎɚɡůɖ ŭɘŬɓɎɗɛɘůɖɠ ˊɟɞůűɏɟŮɘ 

ˊɞɚɨŰɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ ɢɟɐůŮɤɜ/əɎɚɡɣɖ ɔɖɠ ůŮ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɕɩɜŮɠ əŬɘ əŬŰŮɡɗɨɜůŮɘɠ. ɇɏɚɞɠ, ɖ ŬɜɎɚɡůɖ ŰɎůŮɤɜ ůŮ ůɢɏůɖ ɛŮ Űɘɠ ˊɞɘəɑɚŮɠ ɕɩɜŮɠ 

ɡɣɞɛɏŰɟɞɡ, ŬˊɞəŬɚɨˊŰŮɘ ŮɜŭɘŬűɏɟɞɜŰŬ ɛɞŰɑɓŬ ůŰɘɠ ŬɔɟɞŰɘəɏɠ ɢɟɐůŮɘɠ/əŬɚɨɣŮɘɠ ɔɖɠ. 
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ɆɈɁȺȹɅȽȷ VȽ: ȺűŬɟɛɞɔɏɠ ɔŮɤɢɤɟɘəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ: ȷɚɘŮɑŬ, 

ɈŭŬŰɞəŬɚɚɘɏɟɔŮɘŬ, ɄŬɟɎəŰɘŬ Ȼɩɜɖ 
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ɉɋɅȽȾȼ ȾȷɇȷɁɃɀȼ ɇȼɆ ȹɈɁȼɇȽȾȼɆ ȷȿȽȺɈɇȽȾȼɆ 

ȹɅȷɆɇȼɅȽɃɇȼɇȷɆ ɇȼɆ ɀȽȾɅȼɆ ȾȿȽɀȷȾȷɆ ȷȿȽȺȽȷɆ 

 
ɄɞɛɎəɖɠ ɁŮəŰɎɟɘɞɠ1, ɀɞɡŰɧˊɞɡɚɞɠ ȹɖɛɐŰɟɘɞɠ2, ȾŬŰůɏɚɖɠ ũŮɩɟɔɘɞɠ2*   

 
1Ɉˊ. ȹɘŭɎəŰɞɟŬɠ, ШɇɛɐɛŬ ȷɚɘŮɑŬɠ əŬɘ ɈŭŬŰɞəŬɚɚɘŮɟɔŮɘɩɜ ɄŬɜ/ɛɘɞɡ ɄŬŰɟɩɜ, 

ɀŮůɞɚɧɔɔɘ, ɁɏŬ əŰɑɟɘŬ 30200,  pomnek@gmail.com,  
2ȾŬɗɖɔɖŰɐɠ, ɇɛɐɛŬ ȷɚɘŮɑŬɠ əŬɘ ɈŭŬŰɞəŬɚɚɘŮɟɔŮɘɩɜ ɄŬɜ/ɛɘɞɡ ɄŬŰɟɩɜ, ɀŮůɞɚɧɔɔɘ, 

ɁɏŬ əŰɑɟɘŬ 30200, ɀɞɡŰɧˊɞɡɚɞɠ ȹ.: dmoutopo@upatras.gr, ȾŬŰůɏɚɖɠ ũ.: 

gkatselis@upatras.gr,   

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄŬɟɎəŰɘŬ ŬɚɘŮɑŬ, ɢŬɟŰɞɔɟɎűɖůɖ, ŬɚɘŮɡŰɘəɐ ɏɜŰŬůɖ, ɢɤɟɘəɐ əŬŰŬɜɞɛɐ 

 

ȼ ŬɚɘŮɑŬ ɛɘəɟɐɠ əɚɑɛŬəŬɠ, ɧˊɤɠ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ (ȺȺ), 

ˊŮɟɘɚŬɛɓɎɜŮɘ ůəɎűɖ ɞɚɘəɞɨ ɛɐəɞɡɠ ɛɘəɟɧŰŮɟɞɡ Űɤɜ 12 ɛɏŰɟɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɖ 

ɟɡɛɞɡɚəɞɨɛŮɜŬ ŮɟɔŬɚŮɑŬ. ȼ ŬɚɘŮɑŬ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɏɢŮɘ ŬˊɞəŰɐůŮɘ ɛŮɔɎɚɖ ůɖɛŬůɑŬ 

ůŰɘɠ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ Űɧůɞ ɤɠ ˊɖɔɐ Űɟɞűɐɠ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ɧůɞ əŬɘ ɤɠ ɛɏůɞ 

ŬˊŬůɢɧɚɖůɖɠ ɔɘŬ ɜɖůɘɤŰɘəɞɨɠ əŬɘ ˊŬɟɎəŰɘɞɡɠ ˊɚɖɗɡůɛɞɨɠ ˊɞɡ ɏɢɞɡɜ ɘůɢɡɟɏɠ ɜŬɡŰɘəɏɠ 

əŬɘ ŬɚɘŮɡŰɘəɏɠ ˊŬɟŬŭɧůŮɘɠ. ɆŰɞ ɢŬɛɖɚɧ əŬŰɎ əŮűŬɚɐɜ ŮɘůɧŭɖɛŬ ˊɞɡ ˊŬɟŬŭɞůɘŬəɎ 

ɢŬɟŬəŰɖɟɑɕŮɘ Űɞɜ ŬɔɟɞŰɘəɧ ŰɞɛɏŬ, ɖ  ŬɚɘŮɑŬ ɛɘəɟɐɠ əɚɑɛŬəŬɠ əŬŰɏɢŮɘ ůɖɛŬɜŰɘəɧ ɛɏɟɘůɛŬ. 

ȼ  ȺɚɚɎŭŬ ŭɘŬɗɏŰŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ŬɚɘŮɡŰɘəɧ ůŰɧɚɞ ůŰɖɜ ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ (ȺȺ) 

(18,4% Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ůəŬűɩɜ). ɋůŰɧůɞ, ɧůɞɜ ŬűɞɟɎ Űɖ ɢɤɟɖŰɘəɧŰɖŰŬ ɐ Űɖɜ ɘůɢɨ 

Űɞɡ əɘɜɖŰɐɟŬ, Űɞ ˊɞůɞůŰɧ ŮɑɜŬɘ 4,7% əŬɘ 6,9%, ŬɜŰɑůŰɞɘɢŬ (ȺȾ 2016), ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ 

ɧŰɘ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬůəŮɑŰŬɘ Ŭˊɧ ɛŮɔŬɚɨŰŮɟɞ ŬɚɘŮɡŰɘəɧ ůŰɧɚɞ ɛŮ ɛɘəɟɎ ůŮ ɛɏɔŮɗɞɠ 

ůəɎűɖ. ȼ ɞɘəɞɜɞɛɘəɐ ůɡɜŮɘůűɞɟɎ Űɖɠ ɛɘəɟɐɠ ˊŬɟɎəŰɘŬɠ ŬɚɘŮɑŬɠ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 0,12% 

(250ɀȺ), ˊɞůɞůŰɧ, ɤůŰɧůɞ ŭɘˊɚɎůɘɞ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ ɛɏůɞ ɧɟɞ Űɖɠ ȺȺ. ȼ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɡŰɩɜ Űɤɜ ůəŬűɩɜ ŮɑɜŬɘ ŭɘŬůˊŬɟɛɏɜɖ ůŮ ɧɚɖ Űɖɜ ŮˊɘəɟɎŰŮɘŬ, ɛŮ ɢɤɟɘəɎ 

ˊŮɟɘɞɟɘůɛɏɜɖ ŬəŰɑɜŬ ŭɟɎůɖɠ əŬɘ ˊŮɟɘɞɟɘůɛɏɜŮɠ ɛŮŰŬəɘɜɐůŮɘɠ Űɞɡ ůŰɧɚɞɡ ɛŮŰŬɝɨ 

ŮɡɟɨŰŮɟɤɜ ˊŮɟɘɞɢɩɜ.  

ȼ ŬɜɎɔəɖ ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ˊɟɞůŰŬůɑŬɠ Űɧůɞ Űɤɜ ŬɚɘŮɡŰɘəɩɜ ˊɧɟɤɜ ŬɚɚɎ əŬɘ Űɖɠ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ, ŮˊɘɓɎɚŮɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ɇɞ ɢɤɟɘəɧ ˊŮŭɑɞ 

Ɏůəɖůɖɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŬɚɚɎ əŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɖɠ ŬɚɘŮɡŰɘəɐɠ ɏɜŰŬůɖɠ 

Ŭűɞɟɞɨɜ ůŮ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ. ɇɞ ɘůɢɨɤɜ 

ůɨůŰɖɛŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ɔɘŬ ŰŬ ůəɎűɖ >10 m (əŬɘ ŮəŰɧɠ əɎˊɞɘɤɜ ŮɝŬɘɟɏůŮɤɜ ˊɞɡ 

Ŭűɞɟɞɨɜ ůŮ ɛɘəɟɧ Ŭɟɘɗɛɧ ůəŬűɩɜ əɎŰɤ əŬɘ Űɤɜ 10 m ɛɐəɞɡɠ), ŬűɞɟɎ ůŮ ŭɞɟɡűɞɟɘəɧ 

ůɨůŰɖɛŬ ŮɜŰɞˊɘůɛɞɨ (VMS), ůɡůəŮɡɏɠ ɖɚŮəŰɟɞɜɘəɐɠ əŬŰŬɔɟŬűɐɠ əŬɘ ŭɘŬɓɑɓŬůɖɠ 

ˊɚɖɟɞűɞɟɘɩɜ (ERS) ɐ əŬɘ ɖɛŮɟɞɚɧɔɘɞ ŬɚɘŮɑŬɠ. ũɘŬ ŰŬ ɚɞɘˊɎ ůəɎűɖ (ˊɞɡ ŬűɞɟɎ ˊŮɟɑˊɞɡ 

Űɞ 90% Űɤɜ ŬɚɘŮɡŰɘəɩɜ ůəŬűɩɜ ůŰɖɜ ȺɚɚɎŭŬ) ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

əŬɘ Űɤɜ ŮəűɞɟŰɩůŮɤɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖɜ  ŭŮɘɔɛŬŰɞɚɖˊŰɘəɐ ˊɟɞůɏɔɔɘůɖ, ˊɞɡ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɞɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ Űɤɜ ɚɘɛŬɜɘɩɜ, ˊŮɟɘɞɟɑɕŮɘ Űɖɜ ŮˊɎɟəŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ɔɘŬ ŮűŬɟɛɞɔɏɠ ɢɤɟɘəɩɜ ŮəŰɘɛɐůŮɤɜ.   

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ɔɑɜŮŰŬɘ ŮəŰɑɛɖůɖ Űɖɠ ŭɡɜɖŰɘəɐɠ ɢɤɟɘəɐɠ əŬŰŬɜɞɛɐɠ Űɖɠ 

ɏɜŰŬůɖɠ Űɖɠ ŬɚɘŮɡŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ ůəŬűɩɜ Űɖɠ ɛɘəɟɐɠ ˊŬɟɎəŰɘŬɠ ŬɚɘŮɑŬɠ ˊɞɡ 

ŭŮɜ űɏɟɞɡɜ ůɨůŰɖɛŬ ˊŬɟŬəɞɚɞɨɗɖůɖɠ (VL10m), ɓŬůɘůɛɏɜɖ ůŰɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɞɡ 
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ůŰɧɚɞɡ, Űɞ ɢɤɟɘəɧ ˊŮŭɑɞ ŭɡɜŬŰɧŰɖŰŬɠ Ɏůəɖůɖɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, Űɖɜ ŮˊɘɢŮɘɟɖůɘŬəɐ 

ŭɡɜŬŰɧŰɖŰŬ  Űɞɡ  əɎɗŮ ůəɎűɞɡɠ əŬɘ Űɞ ɜɞɛɘəɧ ˊɚŬɑůɘɞ ˊɚɧɤɜ.  

ɇŬ əɟɘŰɐɟɘŬ Űɖɠ ɢɤɟɘəɐɠ əŬŰŬɜɞɛɐɠ Űɖɠ ŭɡɜɖŰɘəɐɠ ɏɜŰŬůɖɠ ŬɚɘŮɡŰɘəɐɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ Űɤɜ ůəŬűɩɜ Űɖɠ ɛɘəɟɐɠ ˊŬɟɎəŰɘŬɠ ŬɚɘŮɑŬɠ Űɖɠ əŬŰɖɔɞɟɑŬɠ VL10m 

Ŭűɞɟɞɨɜ: ɢɤɟɘəɧ ˊŮŭɑɞ ŭɡɜŬŰɧŰɖŰŬɠ Ɏůəɖůɖɠ Űɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŰɖɜ ˊŬɟɎəŰɘŬ ɕɩɜɖ 

ŭɟɎůɖɠ ɓɎɗɞɡɠ 0-250m (CZ), ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ Ŭˊɧ ɚɘɛɎɜɘ (6-15 nm) əŬɘ ŬˊɧůŰŬůɖ 

Ŭˊɧ ˊɚɖůɘɏůŰŮɟɖ ŬəŰɐ (AZ:4-10nm), ɧˊɤɠ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ɜɞɛɞɗŮůɑŬ  əŬɘ ɖ 

ŭɡɜɖŰɘəɐ ŮˊɘɢŮɘɟɖůɘŬəɐ ŭɡɜŬŰɧŰɖŰŬ Űɞɡ əɎɗŮ ůəɎűɞɡɠ (PS). 

ũɘŬ əɎɗŮ ůəɎűɞɠ j ŮəŰɘɛɐɗɖəŮ ɖ ŮˊɘűɎɜŮɘŬ ŭɡɜɖŰɘəɐ ŭɟɎůɖɠ Űɞɡ ɤɠ ɖ ŮˊɘűɎɜŮɘŬ 

ˊɞɡ ɞɟɑɕɞɡɜ ɞɘ ˊŬɟŬˊɎɜɤ ˊŮɟɘɞɟɘůɛɞɑ, ŮɜŰɧɠ Űɖɠ ɕɩɜɖɠ CZ.  

ȼ PS ɗŮɤɟɐɗɖəŮ Ůˊɑůɖɠ ŬɜɎɚɞɔɖ Űɞɡ ɛɐəɞɡɠ Űɞɡ ůəɎűɞɡɠ ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ 

ůɢɏůɖ:  PSj=Ljx0.1m
-1.  

ȼ ŭɡɜɖŰɘəɐ ŬɚɘŮɡŰɘəɐ ɏɜŰŬůɖ (FEc) ŮəŰɘɛɐɗɖəŮ ŬɜɎ əŮɚɑ 100x100m: 

 ὊὉ В ὖὛ, ɧˊɞɡ n  ɞ Ŭɟɘɗɛɧɠ Űɤɜ ůəŬűɩɜ ˊɞɡ ŮˊɘɢŮɘɟɞɨɜ ůŰɞ əŮɚɑ c.   

ȼ ˊɞɘəɘɚɧŰɖŰŬ ŬɚɘŮɡŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ ůŰɞ əŮɚɑ c  ɡˊɞɚɞɔɑůɗɖəŮ ɤɠ: SWc= 

Hc/Hmaxc, ɧˊɞɡ ȼc ɞ  ŭŮɑəŰɖɠ Shannon Wiener (Ὄ В  ȟ  ὒὲ ȟ   

əŬɘ ȼmaxc=Ln(mô), ɧˊɞɡ i Űɞ ŬɚɘŮɡŰɘəɧ ŮɟɔŬɚŮɑɞ əŬɘ m ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŮɟɔŬɚŮɑɤɜ   ůŰɞ 

əŮɚɑ c əŬɘ mô ɞ ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ ŬɚɘŮɡŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ ůŰɖɜ ŮˊɘəɟɎŰŮɘŬ.  

ũɘŬ Űɖɜ ɛŮɚɏŰɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɡˊɧɓŬɗɟŬ ɝɖɟɎɠ, ɓŬɗɡɛŮŰɟɑŬɠ (ŬɜɎɚɡůɖ 

115x115 m) əŬɘ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɞɡ Ⱦɞɘɜɞɨ ŬɚɘŮɡŰɘəɞɨ ɛɖŰɟɩɞɡ (KAM) Űɞɡ 2021 Űɞ 

ɞˊɞɑɞ ˊŮɟɘɏɢŮɘ ŰŬ ŬɚɘŮɡŰɘəɎ ůəɎűɖ, Űɞ ɛɏɔŮɗɞɠ Űɤɜ ůəŬűɩɜ əŬɘ ŰŬ ŬɚɘŮɡŰɘəɎ ŮɟɔŬɚŮɑŬ 

ŬɜɎ ɚɘɛɎɜɘ ůŰɞ ɞˊɞɑɞ ɏɢɞɡɜ ŮɔɔɟŬűŮɑ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɖ əŬŰɖɔɞɟɑŬ VL10m ŬűɞɟɎ ůŮ 12959 ůəɎűɖ (94,4% 

Űɞɡ ůɡɜɧɚɞɡ Űɞɡ ŬɚɘŮɡŰɘəɞɨ ůŰɧɚɞɡ) ɛŮ ůɡɜɞɚɘəɐ ɢɤɟɖŰɘəɧŰɖŰŬ 23593.39 GT (84,0% 

Űɞɡ ůɡɜɧɚɞɡ Űɞɡ ŬɚɘŮɡŰɘəɞɨ ůŰɧɚɞɡ) ˊɞɡ əŬŰŬɜɏɛɞɜŰŬɘ ůŮ 225 ɚɘɛɎɜɘŬ. ɇŬ ŬɚɘŮɡŰɘəɎ 

ŮɟɔŬɚŮɑŬ Ŭűɞɟɞɨɜ ůŮ 9 əŬŰɖɔɞɟɑŮɠ ůɡɜŭɡŬůɛɩɜ əɡɟɑɞɡ əŬɘ ŭŮɡŰŮɟŮɨɞɜŰɞɠ ŬɚɘŮɡŰɘəɞɨ 

ŮɟɔŬɚŮɑɞɡ (ůɡɜŭɡŬůɛɞɑ ŭɘɢŰɡɩɜ əŬɘ ˊŬɟŬɔŬŭɘɩɜ ŭɘŬűɧɟɤɜ Űɨˊɤɜ, ˊŬɔɑŭɤɜ əŬɘ ŭɟŬɔɩɜ) 

ɛŮ Űɞ 57,4% Űɤɜ ůəŬűɩɜ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ůɡɜŭɡŬůɛɧ ŭɘɢŰɡɩɜ əŬɘ ˊŬɟŬɔŬŭɘɩɜ ŭɘŬűɧɟɤɜ 

Űɨˊɤɜ əŬɘ Űɞ 32,4% ŭɘɢŰɡɩɜ ŭɘŬűɧɟɤɜ Űɨˊɤɜ.   

ȼ ɕɩɜɖ CZ ŮəŰɘɛɎŰŬɘ ůŰŬ å80.000km2. ȼ ŭɡɜɖŰɘəɐ ŮˊɘɢŮɘɟɖůɘŬəɐ ŭɡɜŬŰɧŰɖŰŬ 

ŮɜŰɧɠ Űɞɡ ɜɞɛɘəɞɨ ˊɚŬɘůɑɞɡ Űɖɠ VL10m (ȺȹȺɁ) ŮəŰŮɑɜŮŰŬɘ ůŰɞ 82,2% Űɖɠ ɏəŰŬůɖɠ CZ. 

ɇŬ ůəɎűɖ ˊɞɡ űɏɟɞɡɜ ůɡɜŭɡŬůɛɧ ŭɘɢŰɡɩɜ əŬɘ ˊŬɟŬɔŬŭɘɩɜ ŭɘŬűɧɟɤɜ Űɨˊɤɜ, ŮəŰɘɛɎŰŬɘ 

ɧŰɘ Ŭůəɞɨɜ  ŬɚɘŮɡŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůɢŮŭɧɜ ůŰɞ ůɨɜɞɚɞ Űɖɠ ȺȹȺɁ, ŰŬ ůəɎűɖ ˊɞɡ 

ŭɘŬɗɏŰɞɡɜ ˊŬɟŬɔɎŭɘŬ ůŰɞ 74%, Ůɜɩ ŰŬ ůəɎűɖ ˊɞɡ ŭɘŬɗɏŰɞɡɜ ůɡɜŭɡŬůɛɧ ŮɟɔŬɚŮɑɤɜ ɛŮ 

ˊŬɔɑŭŮɠ ɐ ɛŮ ŭɟɎɔŮɠ Űɞ 51,0 əŬɘ 20,0%, ŬɜŰɑůŰɞɘɢŬ. ȼ ɏɜŰŬůɖ Űɖɠ ŬɚɘŮɡŰɘəɐɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɔɘŬ Űɞɜ əɎɗŮ ůɡɜŭɡŬůɛɧ ŮɟɔŬɚŮɑɤɜ ŬɚɚɎ əŬɘ ůɡɜɞɚɘəɎ, ˊŬɟɞɡůɘɎɕŮɘ 

ɏɜŰɞɜɖ ɢɤɟɘəɐ ŭɘŬűɞɟɞˊɞɑɖůɖ. ɆŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ űŬɑɜŮŰŬɘ ɧŰɘ ůŰɖɜ CZ Űɖɠ ŬɜŬŰɞɚɘəɞɨ 

ŰɛɐɛŬŰɞɠ Űɖɠ ɖˊŮɘɟɤŰɘəɐɠ ȺɚɚɎŭŬɠ, ɛɏɟɞɡɠ Űɞɡ ɓɞɟŮɑɞɡ Ƚɞɜɑɞɡ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ əɧɚˊɞɡ 

əŬɘ ɛɏɟɞɡɠ Űɤɜ ɜɖůɘɩɜ Űɞɡ ŬɜŬŰɞɚɘəɞɨ ȷɘɔŬɑɞɡ ŭɨɜŬŰŬɘ ɜŬ ŬůəŮɑŰŬɘ ŬɚɘŮɡŰɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛŮ ɡɣɖɚɐ ˊɞɘəɘɚɑŬ ŬɚɘŮɡŰɘəɩɜ ŮɟɔŬɚŮɑɤɜ. ȷɜŰɑɗŮŰŬ ůŰɘɠ ȾɡəɚɎŭŮɠ, 

ɆɎɛɞ, ȽəŬɟɑŬ, ȸɧɟŮɘɞ ŭɡŰɘəɐ ȾɟɐŰɖ, ȹɡŰɘəɐ əŬɘ ɜɞŰɘɎ ɄŮɚɞˊɧɜɜɖůɞ əŬɘ ɜɧŰɘŬ 

https://www.eea.europa.eu/data-and-maps/data/eea-coastline-for-analysis-1/gis-data/europe-coastline-shapefile
https://emodnet.ec.europa.eu/geonetwork/emodnet/eng/catalog.search#/home
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ȺˊŰɎɜɖůŬ, ɖ ŬɚɘŮɑŬ ŬůəŮɑŰŬɘ əɡɟɑɤɠ ɛŮ ůɡɜŭɡŬůɛɞɨɠ ŭɘɢŰɡɩɜ əŬɘ ˊŬɟŬɔŬŭɘɩɜ ŭɘŬűɧɟɤɜ 

Űɨˊɤɜ.   

ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɞ ůŰɧɚɞɠ əŬŰŬɜɏɛŮŰŬɘ ůŮ Ůˊɘˊɚɏɞɜ 155 ɚɘɛɎɜɘŬ-ŬɚɘŮɡŰɘəɎ 

əŬŰŬűɨɔɘŬ ŰŬ ɞˊɞɑŬ ŮəŰŮɑɜɞɜŰŬɘ Űɧůɞ ɛŮŰŬɝɨ ɧůɞ əŬɘ ŮɡɟɨŰŮɟŬ Űɤɜ ɚɘɛŬɜɘɩɜ ŬˊɞɔɟŬűɐɠ 

Űɞɡ, ɛŮ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɛŮŰŬɓɞɚɏɠ ůŰɖɜ əŬŰŬɜɞɛɐ Űɞɡ ůŮ ŮˊɑˊŮŭɞ ˊŮɟɘűŮɟŮɘŬəɐɠ 

ŮɜɧŰɖŰŬɠ.  ȰŰůɘ ŬɜŬɛɏɜŮŰŬɘ ɛŮɔŬɚɨŰŮɟɖ ȺȹȺɁ Ŭˊɧ ŬɡŰɐ ˊɞɡ ŮəŰɘɛɐɗɖəŮ ˊŬɟŬˊɎɜɤ,  

ŬɚɚɎ əŬɘ ůŮ ŮˊɑˊŮŭɞ ɛɘəɟɐɠ ɢɤɟɘəɐɠ əɚɑɛŬəŬɠ  Ɏɛɓɚɡɜůɐ Űɖɠ ŬɚɘŮɡŰɘəɐɠ ɏɜŰŬůɖɠ. Ⱥˊɑůɖɠ 

ɎɚɚŮɠ ŮˊɘůűɎɚŮɘŮɠ ůŰɘɠ ŮəŰɘɛɐůŮɘɠ ŬűɞɟɎ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ ˊɟŬɔɛŬŰɘəɐ ŬɚɘŮɡŰɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ əɎɗŮ ůəɎűɞɡɠ ůɡɜŭɏŮŰŬɘ əŬɘ ɛŮ Ɏɚɚɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ ŭɟɎůɖɠ Űɞɡ ůəɎűɞɡɠ, Űɞ ŮˊɑˊŮŭɞ ɞɘəɞɜɞɛɘəɐɠ ůɡɜŮɘůűɞɟɎɠ ůŰɞ 

ŬŰɞɛɘəɧ ŮɘůɧŭɖɛŬ ŬɚɚɎ əŬɘ Űɖɜ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɤɜ Ůɘŭɩɜ ůŰɧɢɤɜ.  
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Advancements in technology have broadened the scope of methods available for studying 

freshwater fish habitat selection, including cost-effective video techniques and 

hydroacoustic tools. This study conducted freshwater fish monitoring in representative 

river reaches of the Voidomatis River in northwestern Greece, with a primary focus on 

analyzing fish microhabitats, particularly in pool-riffle transition zones. Scientific video 

analysis was employed to achieve this objective. These transition zones are vital for fish 

due to their diverse habitat characteristics, offering opportunities for feeding, shelter, and 

migration corridors. Among the main fish species of the area was the West Balkan Trout, 

Salmo farioides. It is often regarded as an indicator species due to its ability to provide 

valuable insights into the health of aquatic ecosystems through its presence and behavior. 

Fish were systematically measured directly from underwater video clips using software 

that integrates measurement algorithms within a video player for efficient analysis across 

various tasks. With this approach, the steps required to record each measurement were 

minimized. A hardware was developed to support the set of two side-by-side cameras. 

Field data collection was conducted in the daytime and high-water transparency. 

Sampling campaigns took place in June, September and October of 2022. Cameras were 

positioned facing the thalweg with a distance of 30 cm and 20 degrees angle (inwards) 

between them. The height of the cameras from the riverbed was adjustable according to 

the mean water depth ensuring maximum visibility. The recordings were made in 4K 

video resolution at rate of 30 frames per second (fps) with an aperture of f/8 and f/11. 

Video files were produced using a stationary stereo pair of GoPro high-definition digital 

video cameras inside high end aluminum underwater housings. A total of 242 files were 

merged and synchronized to produce a set of 20 hourly videos. The monitoring activities 

included videogrammetry estimations of the minimum distance from the riverbed to the 

fish's lower region (adjacent to the pelvic fin), and fish length measurements (from the 

tip of the snout to tail). Fish were classified into three size classes based on their lengths: 

below 10 cm, 10 to 20 cm, and above 20 cm. Correlation and regression analysis was 

conducted to investigate the relationship between fish sizes and distances from the 

riverbed. Moreover, mean water depths and velocities were derived from physical habitat 

mailto:chrispap@hcmr.gr*1
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measurements taken at three distinct positions: one directly in front of the stationary 

hardware within the camera view, and two additional positions located at a distance of 1 

m and 2 m from the pair of cameras. An acclimation period of 10 minutes at the beginning 

of the videos was implemented to minimize disturbance and allow the fish behavior to 

return to as close to normal as possible. A microhabitat position was defined based on a 

minimum duration of 3 seconds that a fish spent in the same location, according to relative 

studies. Two observers measured fish, associating each with a specific code and snapshot. 

A total of 101 fish were observed. The range of fish sizes observed varied from 5.9 cm to 

34.7 cm, with 11 classified as small, 64 as medium-sized, and 26 as large-sized. Among 

the total number of observed fish, 67 occupied a total of 199 positions, with distances 

from the cameras ranging between 0.2 and 4.7 meters. The distance from the riverbed 

was estimated for each of these 199 positions. A positive correlation coefficient (0.6) 

between fish size and distance from the riverbed was estimated indicating a moderately 

strong tendency for fish of larger size to be located at greater distances from the riverbed. 

Additionally, linear regression analysis resulted in an R-squared value of 0.36, indicating 

a moderate level of predictability in fish size based on their distance from the riverbed. 

The lower region (adjacent to the pelvic fin) posed challenges due to occasional difficulty 

in discerning details in the videos. Nearly half (49.7%) of the fish larger than 10 cm 

selected habitats characterized by mean water depths ranging from 0.8 to 1 m, while 

44.6% occupied positions with mean water velocities between 0.1 and 0.2 m/s. This study 

provided valuable insights into the interactions between fish and freshwater 

environments, enhancing our understanding of how fish navigate within their 

microhabitats. 

 

The research project was supported by the Hellenic Foundation for 

Research and Innovation (H.F.R.I.) under the ľ2nd Call for H.F.R.I. 

Research Projects to support Post-Doctoral ResearchersĿ (Project Number:454). 
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ɉȷɅɇɃũɅȷūȼɆȼ ȺɁȹȽȷɇȼɀȷɇɃɆ ɇɃɈ ȺȽȹɃɈɆ Pinna nobilis 
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ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Pinna nobilis, mapping, Pinna nobilis habitat, HSI, NATURA 2000,  

 

ȼ ˊɑɜɜŬ Pinna nobilis ŮɑɜŬɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ Ůɜŭɖɛɘəɧ ˊŰŮɟɘɧɛɞɟűɞ ŭɑɗɡɟɞ ůŰɖ ɀŮůɧɔŮɘɞ, 

ŰŬ ɎŰɞɛŬ Űɞɡ ɞˊɞɑɞɡ ɛˊɞɟɞɨɜ ɜŬ ɛŮɔŬɚɩůɞɡɜ ɏɤɠ əŬɘ 120 cm. ȺɑɜŬɘ ɛŬəɟɧɓɘɞ ŭɑɗɡɟɞ 

(ɕŮɘ ɛɏɢɟɘ 45-50 ɢɟɧɜɘŬ) əŬɘ ŭɘŬɓɘŮɑ ůŰɖɜ ˊŬɟɎəŰɘŬ ɕɩɜɖ, ůŮ ɓɎɗɖ ɛŮŰŬɝɨ 0.5 əŬɘ 60 

ɛɏŰɟɤɜ (əɡɟɑɤɠ ɛɏɢɟɘ 30m), ůŮ ˊɞɘəɑɚŬ ɡˊɞůŰɟɩɛŬŰŬ əŬɘ əɡɟɑɤɠ ŮɜŰɧɠ ɗŬɚɎůůɘɤɜ 

ɚɘɓŬŭɘɩɜ.  

ɇɞ P. nobilis ɏɢŮɘ ɛɧɜɘɛɖ ˊɟɞůəɧɚɚɖůɖ ůŰɞ ɡˊɧůŰɟɤɛŬ ɛŮ ˊŮɟɑˊɞɡ Űɞ 35% Űɞɡ ɛɐəɞɡɠ 

Űɞɡ ɗŬɛɛɏɜɞ ůŰɞɜ ɓɡɗɧ. ɇɞ Ůɑŭɞɠ ɏɢŮɘ ɏɜŬɜ ůɖɛŬɜŰɘəɧ ɞɘəɞɚɞɔɘəɧ ɟɧɚɞ, ˊŬɟɏɢɞɜŰŬɠ 

ůəɚɖɟɧ ɡˊɧůŰɟɤɛŬ ɔɘŬ Ŭˊɞɘəɘůɛɧ, ŬɡɝɎɜɞɜŰŬɠ Űɖɜ ŮŭŬűɘəɐ ŬɜɞɛɞɘɞɔɏɜŮɘŬ ɔɘŬ Űɘɠ 

ɓŮɜɗɘəɏɠ ɓɘɞəɞɘɜɤɜɑŮɠ ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ůɡɜɞɚɘəɐ Ŭɨɝɖůɖ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞˊɘəɐɠ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ Űɤɜ ɗŬɚɎůůɘɤɜ ɓŮɜɗɘəɩɜ ɓɘɞŰɧˊɤɜ, ŬɚɚɎ ˊɟɞůűɏɟŮɘ əŬɘ ůɖɛŬɜŰɘəɏɠ 

ɚɞɘˊɏɠ ɞɘəɞůɡůŰɖɛɘəɏɠ ɡˊɖɟŮůɑŮɠ ɧˊɤɠ ɓɘɞűɘɚŰɟɎɟɘůɛŬ əŬɘ ŭɏůɛŮɡůɖ ɗɟŮˊŰɘəɩɜ. 

Ⱥˊɑůɖɠ Űɞ Ůɑŭɞɠ ɐŰŬɜ ɔɜɤůŰɧ ɔɘŬ Űɘɠ ɗŮɟŬˊŮɡŰɘəɏɠ Űɞɡɠ ɘŭɘɧŰɖŰŮɠ əŬŰɎ Űɖɜ ŬɟɢŬɑŬ 

Ůɚɚɖɜɘəɐ əŬɘ Űɖɜ ˊɟɩɘɛɖ ɓɡɕŬɜŰɘɜɐ ˊŮɟɑɞŭɞ. ɇɞ Ůɑŭɞɠ ŬˊɞŰŮɚŮɑ ŬɜŰɘəŮɑɛŮɜɞ ˊɟɞůŰŬůɑŬɠ 

Űɞɡ ŭɘəŰɨɞɡ NATURA 2000 (N2K) Ůɜɧůɤ ŬűɞɟɎ ůŮ Ůɑŭɞɠ əɟɘůɑɛɤɠ əɘɜŭɡɜŮɨɞɜ ɛŮ 

ŮɝŬűɎɜɘůɖ (CR) (IUCN, 2019). ɇɖɜ ˊŮɟɑɞŭɞ 2016-2020 ɞ ˊɚɖɗɡůɛɧɠ Űɞɡ ɛŮɘɩɗɖəŮ 

ŭɟŬɛŬŰɘəɎ ůŮ ɧɚɖ Űɖ ɀŮůɧɔŮɘɞ ɚɧɔɤ Űɖɠ ɛŬɕɘəɐɠ ɗɜɖůɘɛɧŰɖŰŬɠ Űɞɡ ˊɘɏɕɞɜŰŬɠ Űɞ Ůɑŭɞɠ 

ˊɟɞɠ ŮɝŬűɎɜɘůɖ.  

ȼ ŬɜɎəŬɛɣɖ Űɤɜ ˊɟɞůɓŮɓɚɖɛɏɜɤɜ ˊɚɖɗɡůɛɩɜ ˊɑɜɜŬɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ 

ɕɩɜŰɤɜ ˊɚɖɗɡůɛɩɜ, Űɖɜ çůŰɟŬŰɞɚɧɔɖůɖè Űɤɜ ŬɜɗŮəŰɘəɩɜ ŬŰɧɛɤɜ ŮˊŬɜŬˊɞɑəɘůɖɠ Űɤɜ 

əŬŰɎɚɚɖɚɤɜ ŮɜŭɘŬɘŰɐɛŬŰɤɜ Űɞɡ Ůɑŭɞɡɠ ɤɠ űɡůɘəɐ ɞŭɧɠ ɐ əŬɘ Űɖɜ ůŰɞɢŮɡɛɏɜɖ ɛŮŰŬűɞɟɎ 

ŬŰɧɛɤɜ ůŮ əŬŰɎɚɚɖɚɤɜ ŮɜŭɘŬɘŰɐɛŬŰɤɜ Űɞɡ Ůɑŭɞɡɠ. ɆŮ ŭɘɎűɞɟŮɠ ɛŮůɞɔŮɘŬəɏɠ ɢɩɟŮɠ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ ɢɩɟŬɠ ɛŬɠ ŮəˊɞɜɞɨɜŰŬɘ ˊɟɞɔɟɎɛɛŬŰŬ ˊɟɞɠ Űɖɜ əŬŰŮɨɗɡɜůɖ 

ŬɡŰɐ. ȸŬůɘəɧ ɢɤɟɘəɧ ůŰɞɘɢŮɑɞ ɔɘŬ ŰŬ ˊŬɟŬˊɎɜɤ, ŬűɞɟɎ ɖ ŮəŰɑɛɖůɖ əŬɘ ɖ ɢɤɟɘəɐ 

əŬŰŬɜɞɛɐ Űɞɡ ŮɜŭɘŬɘŰɐɛŬŰɞɠ Űɞɡ Ůɑŭɞɡɠ (HS).  

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ɔɑɜŮŰŬɘ ŮəŰɑɛɖůɖ Űɞɡ HS Űɞɡ Ůɑŭɞɡɠ əŬɘ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɞɡ 

ůŰɖɜ ˊŬɟɎəŰɘŬ ɕɩɜɖ Űɖɠ ȺɚɚɎŭŬɠ. ɇŬ əɟɘŰɐɟɘŬ əŬŰŬɜɞɛɐɠ Űɞɡ ŮɜŭɘŬɘŰɐɛŬŰɞɠ Ŭűɞɟɞɨɜ: 

ɖ ˊŬɟɎəŰɘŬ ɕɩɜɖ 0-30m, ɖ ɛɏůɖ ŮŰɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ ɜŮɟɞɨ (ɇem), ɖ ɛɏůɖ ŮŰɐůɘŬ 

ŬɚŬŰɧŰɖŰŬ (Sal), ɖ ůɡɔəɏɜŰɟɤůɖ Űɖɠ ɢɚɤɟɞűɨɚɚɖɠ (SgP) əŬɘ ɖ ˊŬɟɞɡůɑŬ/ŬˊɞɡůɑŬ 

ɗŬɚɎůůɘɤɜ ɚɘɓŬŭɘɩɜ. ȼ əɚɑɛŬəŬ əŬŰŬɚɚɖɚɧɚɖŰŬɠ Űɞɡ ŮɜŭɘŬɘŰɐɛŬŰɞɠ (HSIscore) 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɤɠ: 

ὌὛὍ ςz ὅὬὰ ὛὫὖ ὝὩά Ὓὥὰ  

ɧˊɞɡ ɇemscore 0 ɧŰŬɜ ɇem <10oC ɐ >30 oC, 1 ɧŰŬɜ Tem :10-15 oC ɐ 25-30 oC əŬɘ 2 ɧŰŬɜ 

ɇem:15-25 oC, Salscore 0 ɧŰŬɜ Sal <30 psu ɐ >40 psu, 1 ɧŰŬɜ Sal:30-32.5 psu ɐ 37-40 psu 

əŬɘ 2 ɧŰŬɜ Sal:32.5-37 psu, Chlscore 1 ɧŰŬɜ Chl >2mg/m3 əŬɘ 2 ɧŰŬɜ Chl <2mg/m3 əŬɘ 
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SgPscore 0 ɧŰŬɜ SgP ŬűɞɟɎ ůŮ ŬˊɞɡůɑŬ əŬɘ 1 ɧŰŬɜ ŬűɞɟɎ ůŮ ˊŬɟɞɡůɑŬ ɗŬɚɎůůɘɤɜ 

ɚɘɓŬŭɘɩɜ, ŬɜŰɑůŰɞɘɢŬ. 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɡˊɧɓŬɗɟŬ ɝɖɟɎɠ, ɓŬɗɡɛŮŰɟɑŬɠ (ŬɜɎɚɡůɖ 115x115 

m), ɖɛŮɟɐůɘŬɠ ŬɚŬŰɧŰɖŰŬɠ, ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ ɢɚɤɟɞűɨɚɚɖɠ Űɞɡ 2016 (ŬɜɎɚɡůɖ 4.5x4.5 

km, 1x1 km & 1x1 km ŬɜŰɑůŰɞɘɢŬ), Űɞ ɡˊɧɓŬɗɟɞ ˊŬɟɞɡůɑŬɠ/ŬˊɞɡůɑŬɠ ɡˊɞɗŬɚɎůůɘɤɜ 

űŬɜŮɟɧɔŬɛɤɜ əŬɘ Űɞ ɡˊɧɓŬɗɟɞ ˊŮɟɘɞɢɩɜ ɁȷTURA 2000 (N2K) Ŭˊɧ ɧˊɞɡ ŭɘŬŰɖɟɐɗɖəŬɜ 

ɛɧɜɞ ŬɡŰɞɑ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɘɠ ɗŬɚɎůůɘŮɠ ˊŮɟɘɞɢɏɠ. ɇɏɚɞɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔŮɤɢɤɟɘəɐ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊŬɟɞɡůɑŬɠ Űɞɡ Ůɑŭɞɡɠ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ˊɞɡ 

ŬűɞɟɎ ůŮ ŭɘɎűɞɟŮɠ ˊɐɔŮɠ (ˊɟɞůŰŬŰŮɡɧɛŮɜɞ ŬɜŰɘəŮɑɛŮɜɞ ůŮ ˊŮɟɘɞɢɏɠ Ɂ2Ⱦ, ŮˊɘůŰɖɛɞɜɘəɐ 

ɓɘɓɚɘɞɔɟŬűɑŬ, Citizen science əŬɘ ŬŭɖɛɞůɑŮɡŰŬ ŭŮŭɞɛɏɜŬ). 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɖ ɏəŰŬůɖ Űɞɡ HS Űɞɡ Ůɑŭɞɡɠ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ 14066km2, 

Ůɜɧůɤ ɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɞɡ ŮɑɜŬɘ ůŮ ůɡɛűɤɜɑŬ ɛŮ ŰŬ ůŰɞɘɢŮɑŬ ɢɤɟɘəɐɠ əŬŰŬɜɞɛɐɠ Űɖɠ 

ˊŬɟɞɡůɑŬɠ Űɞɡ Ůɑŭɞɡɠ. ɇɞ 90% Űɖɠ ɏəŰŬůɖɠ ŬɡŰɐɠ ɜŬ ŮɑɜŬɘ ɡɣɖɚɐɠ əŬŰŬɚɚɖɚɧɚɖŰŬɠ 

ŮɜŭɘŬɘŰɐɛŬŰɞɠ (HSIscore: 6-10). ɇɞ 54% Űɖɠ ɏəŰŬůɖɠ Űɞɡ HS ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ 254 

ˊŮɟɘɞɢɩɜ Ɂ2Ⱦ, Ůə Űɤɜ ɞˊɞɑɤɜ Űɞ Ůɑŭɞɠ ŮɑɜŬɘ ˊɟɞůŰŬŰŮɡɧɛŮɜɞ ŬɜŰɘəŮɑɛŮɜɞ ůŮ 83 ˊŮɟɘɞɢɏɠ 

Ɂ2Ⱦ ɞɘ ɞˊɞɑŮɠ əŬɚɨˊŰɞɡɜ Űɞ 23.4% Űɞɡ ůɡɜɞɚɘəɞɨ ŮɜŭɘŬɘŰɐɛŬŰɞɠ Űɞɡ Ůɑŭɞɡɠ. Ⱥˊɘˊɚɏɞɜ 

űŬɑɜŮŰŬɘ ɧŰɘ 8 ˊŮɟɘɞɢɏɠ Ɂ2Ⱦ ˊɞɡ Űɞ Ůɑŭɞɠ ŭŮɜ ŮɑɜŬɘ ˊɟɞůŰŬŰŮɡɧɛŮɜɞ ŬɜŰɘəŮɑɛŮɜɞ, ŬɚɚɎ 

ɞ əŬɗɏɜŬɠ əŬɚɨˊŰŮɘ ůɖɛŬɜŰɘəɐ ɏəŰŬůɖ (>120km2 HS) ɡɣɖɚɐɠ əŬŰŬɚɚɖɚɧɚɖŰŬɠ 

ŮɜŭɘŬɘŰɐɛŬŰɞɠ (HSIscore: 6-10) Űɞɡ Ůɑŭɞɡɠ. Ƀɘ ŰŮɚŮɡŰŬɑŮɠ ˊŮɟɘɞɢɏɠ əŬɚɨˊŰɞɡɜ ůɡɜɞɚɘəɎ 

1870 Km2 HS (13.3% Űɞɡ ůɡɜɧɚɞɡ) Ůɜɧůɤ ɛɑŬ Ŭˊɧ ŬɡŰɏɠ (ȷɛɓɟŬəɘəɧɠ əɧɚˊɞɠ) ŬűɞɟɎ 

ůŮ ɛɘŬ Ůə Űɤɜ ŭɨɞ ˊŮɟɘɞɢɩɜ ɧˊɞɡ ɏɢŮɘ ŮɜŰɞˊɘůɗŮɑ ŬˊɧɗŮɛŬ ɕɤɜŰŬɜɩɜ ŬŰɧɛɤɜ Űɞɡ Ůɑŭɞɡɠ 

ɨůŰŮɟŬ Ŭˊɧ Űɖɜ ɛŬɕɘəɐ ɗɜɖůɘɛɧŰɖŰŬ. ɇŬ ˊŬɟŬˊɎɜɤ ůŰɞɘɢŮɑŬ ŬɚɚɎ əŬɘ ŰŬ ˊŬɟŬɔɧɛŮɜŬ 

ɔŮɤɢɤɟɘəɎ ˊɟɞɥɧɜŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɞɜ ůɢŮŭɘŬůɛɧ ˊɟɞɔɟŬɛɛɎŰɤɜ 

ŬɜɎəŬɛɣɖɠ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡ Ůɑŭɞɡɠ ŬɚɚɎ əŬɘ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ. 

  

https://www.eea.europa.eu/data-and-maps/data/eea-coastline-for-analysis-1/gis-data/europe-coastline-shapefile
https://emodnet.ec.europa.eu/geonetwork/emodnet/eng/catalog.search#/home
https://data.marine.copernicus.eu/products
https://doi.org/10.17882/87740
https://doi.org/10.17882/87740
http://mapsportal.ypen.gr/layers/geonode:n2000_spatial_gr_2020_08_10
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ȹȽȺɅȺɈɁȼɆȼ ɇȼɆ ɆɈũũɅȷɀȽȾɃɇȼɇȷɆ ɇɋɁ ūȷɆɀȷɇȽȾɋɁ 

ȾȷɁȷȿȽɋɁ Sentinel-2 MSI ȾȷȽ ɇȼɆ ɆɈɆɉȺɇȽɆȼɆ ɇɃɈɆ ɀȺ ɇɃ 

ȹȽȷȿɈɀȺɁɃ ɃɂɈũɃɁɃ ɆȺ ɄȺɅȽȸȷȿȿɃɁ 

ȽɉŪɈɃȾȷȿȿȽȺɅũȺȽȷɆ 
 
ȹɖɛɞɨŭɖ ȷɜŭɟɞɜɑəɖ*, ȹɞɛŮɜɘəɘɩŰɖɠ ɉɟɐůŰɞɠ, ɁŮɞűɨŰɞɡ ɁɘəɧɚŬɞɠ 

ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ, ȽɢɗɡɞɚɞɔɑŬɠ əŬɘ ɈŭɎŰɘɜɞɡ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɘəɩɜ 

ȺˊɘůŰɖɛɩɜ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ūɡŰɧəɞ, 38446, ȸɧɚɞɠ 

*ɈˊŮɨɗɡɜɞɠ ůɡɔɔɟŬűɏŬɠ: ȹɖɛɞɨŭɖ ȷɜŭɟɞɜɑəɖ (andimoudi@uth.gr)  

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȽɢɗɡɞəŬɚɚɘɏɟɔŮɘŬ, ȹɘŬɚɡɛɏɜɞ ɞɝɡɔɧɜɞ, ɄɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬ, VIF, 

PCA 

ɇɞ ŭɘŬɚɡɛɏɜɞ ɞɝɡɔɧɜɞ ŬˊɞŰŮɚŮɑ ɛɑŬ ŮɝŬɘɟŮŰɘəɎ ůɖɛŬɜŰɘəɐ ˊŬɟɎɛŮŰɟɞ ɔɘŬ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɜŮɟɞɨ ůŮ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ɛɞɜɎŭŮɠ 

ɗŬɚɎůůɘŬɠ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŬɠ. ɀɘŬ əɞɘɜɐ ˊɟŬəŰɘəɐ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɐɠ 

Űɞɡ ŬˊɞŰŮɚɞɨɜ ɞɘ ŮˊɘŰɧˊɘŮɠ ɛŮŰɟɐůŮɘɠ. Ƀɘ ɛŮŰɟɐůŮɘɠ ŬɡŰɏɠ, Ŭɜ əŬɘ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ 

ɡɣɖɚɐ ŬəɟɑɓŮɘŬ, ŭŮɜ ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ŬɜŬűɞɟɘəɎ ɛŮ Űɘɠ ɢɤɟɘəɏɠ əŬɘ ɢɟɞɜɘəɏɠ 

ŭɘŬəɡɛɎɜůŮɘɠ Űɞɡ, Ůɜɩ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɢɟɞɜɞɓɧɟŮɠ, ɛŮ ɘŭɘŬɑŰŮɟŬ Ŭɡɝɖɛɏɜɞ əɧůŰɞɠ. 

ȼ ŰɖɚŮˊɘůəɧˊɖůɖ ˊŬɟɏɢɞɜŰŬɠ ůɢŮŭɧɜ ůɡɜŮɢɐ ɢɤɟɘəɐ əɎɚɡɣɖ əŬɘ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ ɗŮɤɟŮɑŰŬɘ ɏɜŬ ˊɞɚɨŰɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ 

ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ɜŮɟɞɨ. ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ űŬůɛŬŰɘəɩɜ əŬɜŬɚɘɩɜ Űɞɡ Sentinel-2 MSI, ŰŬ ɞˊɞɑŬ ɗŬ ɛˊɞɟɞɨůŬɜ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ˊɘɗŬɜɏɠ ɛŮŰŬɓɚɖŰɏɠ ˊɟɧɓɚŮɣɖɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ 

ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ, ŮűŬɟɛɧɕɞɜŰŬɠ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ. ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, ŮˊɘɚɏɢɗɖəŬɜ ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ ɗŬɚɎůůɘŬɠ ɘɢɗɡɞəŬɚɚɘɏɟɔŮɘŬɠ ůŰɘɠ 

ɜɞŰɘɞŬɜŬŰɞɚɘəɏɠ ŬəŰɏɠ Űɞɡ ɄŬɔŬůɖŰɘəɞɨ əɧɚˊɞɡ. ɄɟŬɔɛŬŰɞˊɞɘɖɗɐəŬɜ ŭɨɞ ŮˊɞɢɘŬəɏɠ 

ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ əŬɘ ɚɐűɗɖəŬɜ ɛŮŰɟɐůŮɘɠ ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ Ŭˊɧ ɏɜŬ ˊɚɏɔɛŬ 24 

ŭŮɘɔɛŬŰɞɚɖˊŰɘəɩɜ ůŰŬɗɛɩɜ. ũɘŬ əɎɗŮ Ůˊɞɢɐ, ŮˊɘɚɏɢɗɖəŮ ɛɑŬ ˊɞɚɡűŬůɛŬŰɘəɐ 

ŭɞɟɡűɞɟɘəɐ ŮɘəɧɜŬ. ɀŮ ɓɎůɖ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ůɖɛŮɑɤɜ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ɏɔɘɜŮ ɖ 

ŬɜŰɘůŰɞɑɢɘůɖ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɛŮ əɎɗŮ ůɖɛŮɑɞ əŬɘ ŮɝɐɢɗɖůŬɜ ɞɘ Űɘɛɏɠ Űɤɜ 

ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɔɘŬ əɎɗŮ űŬůɛŬŰɘəɧ əŬɜɎɚɘ. ɇŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰŬ űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ 

ȸ1, ȸ9 əŬɘ ȸ10 ŬɝɘɞɚɞɔɐɗɖəŬɜ ɤɠ ŬəŬŰɎɚɚɖɚŬ, ɚɧɔɤ Űɖɠ ɢŬɛɖɚɐɠ ɢɤɟɘəɐɠ ŭɘŬəɟɘŰɘəɐɠ 

Űɞɡɠ ɘəŬɜɧŰɖŰŬɠ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ. Ƀɘ ůŰŬŰɘůŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ 

ˊɞɡ ŬəɞɚɞɡɗɐɗɖəŬɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ IBM SPSS 

Statistics ɏəŭɞůɖ 29.0 ɔɘŬ Windows. ȷɝɘɞɚɞɔɐɗɖəŮ ɖ ñˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬò, ɛɑŬ 

ˊɟɞɦˊɧɗŮůɖɖ ɞˊɞɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ˊɟɤŰɞɨ ŮűŬɟɛɞůŰŮɑ ɛɑŬ ɔɟŬɛɛɘəɐ 

ˊŬɚɘɜŭɟɧɛɖůɖ. ȼ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰŬɜ ɡˊɎɟɢŮɘ ɘůɢɡɟɐ ůɡůɢɏŰɘůɖ 

ɛŮŰŬɝɨ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɤɜ ɛŮŰŬɓɚɖŰɩɜ ˊɟɧɓɚŮɣɖɠ əŬɘ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŮəŰɑɛɖůɖ 

ɛɖ ŬɝɘɧˊɘůŰɤɜ ůɡɜŰŮɚŮůŰɩɜ ˊŬɚɘɜŭɟɧɛɖůɖɠ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ əŬɗɘůŰɎ ŭɨůəɞɚɖ Űɖɜ 

Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ůɖɛŬɜŰɘəɧŰɖŰŬɠ əɎɗŮ ɛŮɛɞɜɤɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ. ɆŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ 

ŮɘəɧɜŮɠ, ɖ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬ ŮɑɜŬɘ ɏɜŬ űŬɘɜɧɛŮɜɞ Űɞ ɞˊɞɑɞ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮŰŬɝɨ Űɤɜ 

űŬůɛŬŰɘəɩɜ əŬɜŬɚɘɩɜ. ɋɠ ŭɘŬɔɜɤůŰɘəɧ ɛɏŰɟɞ Ůɚɏɔɢɞɡ Űɖɠ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬɠ 
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ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ŭŮɑəŰɖɠ ŭɘŬəɨɛŬɜůɖɠ ˊɚɖɗɤɟɘůŰɘəɞɨ ˊŬɟɎɔɞɜŰŬ (Variance Inflation 

Factor - VIF). ɄɟɞɓɚɐɛŬŰŬ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬɠ (VIF Ó 10), ˊŬɟɞɡůɘɎůŰɖəŬɜ ɔɘŬ ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ŰŬ əŬɜɎɚɘŬ. ũɘŬ Űɖ ɛŮɑɤůɖ Űɖɠ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬɠ ŬəɞɚɞɡɗɐɗɖəŬɜ 

ŭɨɞ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɘəɏɠ. ȼ ˊɟɩŰɖ ɓŬůɑůŰɖəŮ ůŰɞ ŭŮɑəŰɖ VIF. ȷűŬɘɟɏɗɖəŬɜ, ůŰŬŭɘŬəɎ, 

ŰŬ əŬɜɎɚɘŬ ɛŮ ɡɣɖɚɧ VIF əŬɘ ŮˊɘɚɏɢɗɖəŬɜ ŮəŮɑɜŬ ɛŮ Űɖ ɢŬɛɖɚɧŰŮɟɖ ůɡůɢɏŰɘůɖ (ȸ2, ȸ3, 

ȸ4, ȸ5 əŬɘ ȸ11, VIF < 6). ȺűŬɟɛɧůŰɖəŮ ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ əŬɘ 

ŮɚɏɔɢɗɖəŬɜ Űɞ ŮˊɑˊŮŭɞ ůɖɛŬɜŰɘəɧŰɖŰŬɠ (p-value) əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ˊɟɞůŭɘɞɟɘůɛɞɨ 

(R2), ɡˊɞŭŮɘəɜɨɞɜŰŬɠ ɧŰɘ Űɞ ɛɞɜŰɏɚɞ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ (p < 0,001), ɛŮ R2 = 0,73. ȸɟɏɗɖəŮ 

ɧŰɘ ŰŬ əŬɜɎɚɘŬ ȸ3 (p < 0,001) əŬɘ ȸ5 (p < 0,05) ůɡɜŮɘůűɏɟɞɡɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ ˊɟɧɓɚŮɣɖ 

Űɞɡ ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ, ɛŮ Űɞ əŬɜɎɚɘ ȸ3 ɜŬ ɏɢŮɘ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ ŮˊɑŭɟŬůɖ. ȼ ŭŮɨŰŮɟɖ 

ŰŮɢɜɘəɐ ɓŬůɑůŰɖəŮ ůŰɖɜ ŬɜɎɚɡůɖ əɨɟɘɤɜ ůɡɜɘůŰɤůɩɜ (Principal Component Analysis - 

PCA), ŭɖɛɘɞɡɟɔɩɜŰŬɠ ůɡɜɘůŰɩůŮɠ, ɞɘ ɞˊɞɑŮɠ Ŭɜ əŬɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɘɠ Ŭɟɢɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ŮɑɜŬɘ ŬůɡůɢɏŰɘůŰŮɠ ɛŮŰŬɝɨ Űɞɡɠ (VIF = 1). 

ȺɝɐɢɗɖůŬɜ ůɡɜɞɚɘəɎ 10 ůɡɜɘůŰɩůŮɠ (C1, C2, C3, C4, C5, C6, C7, C8, C9, C10), ɧůɞ əŬɘ 

Űɞ ˊɚɐɗɞɠ Űɤɜ Ŭɟɢɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ ˊɟɧɓɚŮɣɖɠ. ɄŬɟɧɛɞɘŬ, ŮűŬɟɛɧůŰɖəŮ ˊɞɚɚŬˊɚɐ 

ɔɟŬɛɛɘəɐ ˊŬɚɘɜŭɟɧɛɖůɖ (p < 0,001, R2 = 0,77) ɛŮ ɧɚŮɠ Űɘɠ ůɡɜɘůŰɩůŮɠ əŬɘ ɓɟɏɗɖəŮ ɧŰɘ 

ɞɘ C2 (p < 0,001), C1, C3 əŬɘ C6 (p < 0,05), ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊŮɟɑˊɞɡ Űɞ 96% Űɖɠ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ŬˊɞŰŮɚɞɨɜ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɛŮŰŬɓɚɖŰɏɠ ˊɟɧɓɚŮɣɖɠ 

ɔɘŬ Űɞ ŭɘŬɚɡɛɏɜɞ ɞɝɡɔɧɜɞ. ȼ ůɡɜɘůŰɩůŬ C2 ˊŬɟɞɡůɑŬůŮ Űɖ ɛŮɔŬɚɨŰŮɟɖ ŮˊɑŭɟŬůɖ. 

ɄɟɞɏəɡɣŮ ɧŰɘ ɛŮŰŬɝɨ Űɞɡ əŬɜŬɚɘɞɨ ȸ3 əŬɘ Űɖɠ ůɡɜɘůŰɩůŬɠ C2 ɡˊɎɟɢŮɘ ŬˊɧɚɡŰŬ ɗŮŰɘəɐ 

ůɡůɢɏŰɘůɖ (r = 1), Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŮˊɘɓŮɓŬɘɩɗɖəŮ ɖ ɡɣɖɚɐ ůɡůɢɏŰɘůɖ əŬɘ Űɤɜ ŭɨɞ ɛŮ Űɞ 

ŭɘŬɚɡɛɏɜɞ ɞɝɡɔɧɜɞ (r = -0,78). Ɉɣɖɚɐ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ (r = 0,94) ɓɟɏɗɖəŮ ɔɘŬ Űɞ əŬɜɎɚɘ 

ȸ5 əŬɘ Űɖ ůɡɜɘůŰɩůŬ C1. ɇŬ əŬɜɎɚɘŬ ȸ3 əŬɘ ȸ5 űŬɑɜŮŰŬɘ ɜŬ ŬˊɞŰŮɚɞɨɜ Űɘɠ ˊɘɞ 

ůɖɛŬɜŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɞɡ ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ, ˊŬɟŬŰɐɟɖůɖ, ɖ 

ɞˊɞɑŬ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ əŬɘ Ŭˊɧ ŰŬ ŭɨɞ ɛɞɜŰɏɚŬ. Ƀɘ 10 ůɡɜɘůŰɩůŮɠ ˊɞɡ ŮɝɐɢɗɖůŬɜ Ŭˊɧ Űɖɜ 

PCA ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ˊɘɗŬɜɏɠ ɛŮŰŬɓɚɖŰɏɠ ˊɟɧɓɚŮɣɖɠ, 

ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɠ Űɖɜ ˊɞɚɡůɡɔɔɟŬɛɘəɧŰɖŰŬ əŬɘ ŭɘŬŰɖɟɩɜŰŬɠ ˊŬɟɎɚɚɖɚŬ Űɖɜ 

ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ˊɟɞůűɏɟŮŰŬɘ Ŭˊɧ Űɞ ůɨɜɞɚɞ Űɤɜ űŬůɛŬŰɘəɩɜ əŬɜŬɚɘɩɜ. ɋůŰɧůɞ, 

ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŮɝŬɢɗŮɑ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɜɏŮɠ 

ŭŮɘɔɛŬŰɞɚɖɣɑŮɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊŬɚɖɗŮɡŰŮɑ ɖ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ŮəŰɑɛɖůɖ Űɞɡ 

ŭɘŬɚɡɛɏɜɞɡ ɞɝɡɔɧɜɞɡ.  
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ŮɘůŬɢɗŮɑ ůŰɖɜ ŰŮɢɜɖŰɐ ɚɑɛɜɖ ˊɖɔɩɜ ȷɩɞɡ. ɇŬ ŮɘůɓɞɚɘəɎ Ůɑŭɖ ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ 
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əŬɜɞɜɘůɛɩɜ əŬɘ ůŰɟŬŰɖɔɘəɩɜ ŭɘŬŰɐɟɖůɖɠ,  ɛŮ ůŰɧɢɞ Űɖɜ ˊɟɧɚɖɣɖ Űɖɠ ŮɝɎˊɚɤůɖɠ Űɞɡɠ, 

Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ Űɖɜ ɏɔəŬɘɟɖ ŮɝɎɚŮɘɣɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ Űɤɜ 

ŮɔəŬŰŮůŰɖɛɏɜɤɜ ˊɚɖɗɡůɛɩɜ. ɇɞ L. gibbosus ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ɘŭɘŬɑŰŮɟɖ ŬɜŬˊŬɟŬɔɤɔɘəɐ 

ůɡɛˊŮɟɘűɞɟɎ əŬɗɩɠ ŰŬ ŬɟůŮɜɘəɎ ɎŰɞɛŬ Űɞɡ Ůɑŭɞɡɠ ůɡɜɤůŰɑɕɞɜŰŬɘ ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ, 

ŭɖɛɘɞɡɟɔɞɨɜ űɤɚɘɏɠ əŬɘ ˊɟɞůŮɚəɨɞɡɜ ŰŬ ɗɖɚɡəɎ ɎŰɞɛŬ Űɞɡ Ůɑŭɞɡɠ . ɇɞ L. gibbosus 

ˊɟɞŰɘɛɎ ŮɜŭɘŬɘŰɐɛŬŰŬ ɟɖɢɎ, ɛŮ ɛɘəɟɐ əɑɜɖůɖ Űɞɡ ɜŮɟɞɨ əŬɘ ŬɟəŮŰɐ ɓɚɎůŰɖůɖ əŬɘ Űɞ 

Ůɨɟɞɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ ˊɞɡ ŭɘŬɓɘŮɑ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ Űɞɡɠ 4ÁC ɏɤɠ Űɞɡɠ 30ÁC. ȼ ɛŮɚɏŰɖ 

Űɖɠ ŬɜŬˊŬɟŬɔɤɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ Űɖɠ űɤɚŮɞˊɞɑɖůɖɠ  Űɞɡ L. gibbosus ůŰɞ Ůɜ ɚɧɔɤ 

ɞɘəɞůɨůŰɖɛŬ, ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɐ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡ.  

ȰŰůɘ, ɏɔɘɜŮ əŬŰŬɔɟŬűɐ Űɤɜ ˊŮɟɘɞɢɩɜ űɤɚŮɞˊɞɑɖůɖɠ Űɞɡ L. gibbosus əŬŰɎ Űɖɜ 

ŬɜŬˊŬɟŬɔɤɔɘəɐ Űɞɡ ˊŮɟɑɞŭɞ ůŰɖ ɚɑɛɜɖ, əŬŰŬɔɟɎűɞɜŰŬɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ɚɑɛɜɖɠ Űɘɠ 

ɞɟŬŰɏɠ űɤɚɘɏɠ ɛɏůŬ ůŰɞ ɜŮɟɧ ŬɚɚɎ əŬɘ ůŰɞɜ ŬˊɞɝɖɟŬɛɏɜɞ ˊɡɗɛɏɜŬ, ɨůŰŮɟŬ Ŭˊɧ ˊŰɩůɖ 

Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ɜŮɟɞɨ ɚɧɔɞ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɡŭɟɞɖɚŮəŰɟɘəɞɨ ůŰŬɗɛɞɨ. ɄŬɟɎɚɚɖɚŬ, 

ɏɔɘɜŮ əŬŰŬɔɟŬűɐ Űɞɡ ɡˊɞůŰɟɩɛŬŰɞɠ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŮ ɖ űɤɚŮɞˊɞɑɖůɖ (ɚŬůˊɩŭŮɠ, 

ɚŬůˊɩŭŮɠ-ŬɛɛɩŭŮɠ, ŬɛɛɩŭŮɠ, ŬɛɛɩŭŮɠ-ɢŬɚɘəɩŭŮɠ, ɢŬɚɘəɩŭŮɠ, ɢŬɚɘəɩŭŮɠ-ˊŮŰɟɩŭŮɠ, 

ˊŮŰɟɩŭŮɠ), Űɞ ˊɞůɞůŰɧ əɎɚɡɣɖɠ ɛŮ ɡŭɟɧɓɘŬ ɓɚɎůŰɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ (0%, 25%, 50%, 

75% əŬɘ 100%) əŬɘ Űɖɜ ɨˊŬɟɝɖ Ŭˊɞɟɟɞɐɠ ɟɡŬəɘɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ.  

mailto:up1096919@upatras.gr
mailto:adouligeri@upatras.gr
mailto:mdpp.northernpindos@necca.gov.gr
mailto:gkatselis@upatras.gr
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ȼ ŬəŰɞɔɟŬɛɛɐ Űɖɠ ɚɑɛɜɖɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ əɞɚˊɑůəɞɡɠ, ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɘɠ 

ŬɜŬˊŬɟŬɔɤɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡ Ůɑŭɞɡɠ, ŭɖɛɘɞɡɟɔɞɨɜ ɏɜŬɜ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ ˊɘɗŬɜɩɜ 

ŬɜŬˊŬɟŬɔɤɔɘəɩɜ ˊŮŭɑɤɜ. ɇŬ űɟɎɔɛŬŰŬ ɓɟɑůəɞɜŰŬɘ ůŰɖ ɓɞɟŮɘɞŭɡŰɘəɐ ˊɚŮɡɟɎ Űɖɠ ɚɑɛɜɖɠ 

əŬɘ Űɞ əɡɟɑɤɠ űɟɎɔɛŬ ɓɟɑůəŮŰŬɘ ɓɞɟŮɘɧŰŮɟŬ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ. ȼ ˊŮɟɘɞɢɐ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ 

ŭŮɝɘɎ Űɞɡ əɡɟɑɤɠ űɟɎɔɛŬŰɞɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŬˊɧŰɞɛŮɠ ˊɚŬɔɘɏɠ, ɓɟɎɢɘŬ əŬɘ 

ɚɘɗɞɟɟɘˊɏɠ. ɆŰɞ ŭɡŰɘəɧ, ŬɜŬŰɞɚɘəɧ əŬɘ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ɚɑɛɜɖɠ Űɧůɞ ɖ əɚɑůɖ Űɞɡ ɓɡɗɞɨ 

ɧůɞ əŬɘ Űɞ ɡˊɧůŰɟɤɛŬ ůɡɜɗɏŰɞɡɜ Űɘɠ əŬŰɎɚɚɖɚŮɠ ůɡɜɗɐəŮɠ ɔɘŬ Űɖ űɤɚŮɞˊɞɑɖůɖ Űɞɡ 

Ůɑŭɞɡɠ.  

ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɕɩɜɖɠ űɤɚŮɞˊɞɑɖůɖɠ Űɞɡ Ůɑŭɞɡɠ,  ŬɜŬɚɨɗɖəŬɜ əŬɘ 

ůɡůɢŮŰɑůŰɖəŬɜ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ɢɤɟɘəɐɠ əŬŰŬɜɞɛɐɠ Űɤɜ űɤɚɘɩɜ Ŭˊɧ Űɘɠ ŮˊɘůəɏɣŮɘɠ ůŰɞ 

ˊŮŭɑɞ, ɛŮ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Ŭˊɧ Űɖɜ ŬˊɞůŰɞɚɐ Sentinel-2 

(https://scihub.copernicus.eu/dhus/#/home) əŬɘ Űɘɠ ɖɛŮɟɐůɘŮɠ əŬŰŬɔɟŬűɏɠ Űɖɠ ůŰɎɗɛɖɠ 

Űɖɠ ɚɑɛɜɖɠ Ŭˊɧ Űɞ ůŰŬɗɛɧ Űɖɠ ȹȺȼ. ɆŰɖ ůɡɜɏɢŮɘŬ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɎ ůɡůɢŮŰɑůɗɖəŬɜ əŬɘ 

ɢŬɟŰɞɔɟŬűɐɗɖəŬɜ ůŮ ɔŮɤɔɟŬűɘəɧ ůɨůŰɖɛŬ  ˊɚɖɟɞűɞɟɘɩɜ (GIS). ɇŬɡŰɧɢɟɞɜŬ, 

ŮəŰɘɛɐɗɖəŬɜ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŮˊɘŰɡɢɐ ŬɜŬˊŬɟŬɔɤɔɐ Űɞɡ ɖɚɘɧɣŬɟɞɡ, 

ɧˊɤɠ Űɞ ɡˊɧůŰɟɤɛŬ űɤɚŮɞˊɞɑɖůɖɠ, Űɞ ˊɞůɞůŰɧ ɡŭɟɧɓɘŬɠ ɓɚɎůŰɖůɖɠ əŰɚ. ɇɞ 

ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ űɤɚɘɩɜ Űɞɡ Ůɑŭɞɡɠ əŬŰŬɔɟɎűɖəŮ ůŰɞ ɜɞŰɘɞŭɡŰɘəɧ ŰɛɐɛŬ Űɖɠ 

ɚɑɛɜɖɠ, ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɚŬůˊɩŭŮɠ-ŬɛɛɩŭŮɠ ɡˊɧůŰɟɤɛŬ (53,4%), Űɞ 18,4% ůŮ ɚŬůˊɩŭŮɠ, 

Űɞ 13,6% ůŮ ɢŬɚɘəɩŭŮɠ-ˊŮŰɟɩŭŮɠ, Űɞ 10,2% ůŮ ˊɏŰɟŮɠ əŬɘ Űɞ 4,1% ůŮ ŬɛɛɩŭŮɠ-

ɢŬɚɘəɩŭŮɠ ɡˊɧůŰɟɤɛŬ  əŬɘ ɢŬɛɖɚɧ ˊɞůɞůŰɧ  ɡŭɟɧɓɘŬɠ ɓɚɎůŰɖůɖɠ. 

ȼ űɤɚŮɞˊɞɑɖůɖ ɡˊɞɚɞɔɑůŰɖəŮ ɧŰɘ ɏɚŬɓŮ ɢɩɟŬ ůŮ ɓɎɗɞɠ ɛɏɢɟɘ 1,6m əŬɘ ɖ ɕɩɜɖ  

űɤɚŮɞˊɞɑɖůɖɠ Űɞɡ ɖɚɘɧɣŬɟɞɡ ůŰɖ ɚɑɛɜɖ ŮəŰɘɛɐɗɖəŮ ɑůɖ ɛŮ 1,97 km2. ȼ ɏəŰŬůɖ ˊɞɡ 

əŬŰŬɔɟɎűŮŰŬɘ űɤɚŮɞˊɞɑɖůɖ ŮɜŰɧɠ Űɖɠ ˊŬɟŬˊɎɜɤ ɕɩɜɖɠ ɐŰŬɜ 0,33 km2 , əŬɗɩɠ Űɧůɞ ɖ 

əɚɑůɖ Űɞɡ ɓɡɗɞɨ ɧůɞ əŬɘ Űɞ ɡˊɧůŰɟɤɛŬ ůɡɜɗɏŰɞɡɜ Űɘɠ əŬŰɎɚɚɖɚŮɠ ůɡɜɗɐəŮɠ ɔɘŬ Űɖ 

űɤɚŮɞˊɞɑɖůɖ Űɞɡ Ůɑŭɞɡɠ. ɇɞ Ůɑŭɞɠ, űŬɑɜŮŰŬɘ ɜŬ ŬɜŬˊŬɟɎɔŮŰŬɘ ůŮ ɏɜŬ ɛɘəɟɧ ŰɛɐɛŬ Űɖɠ 

ɚɑɛɜɖɠ əŬɘ ɏŰůɘ əŬɗɑůŰŬŰŬɘ ˊɘɗŬɜɎ ŮɡɎɚɤŰɞ ůŮ ŮůŰɘŬůɛɏɜŮɠ Ůˊɑ Űɖɠ ŬɜŬˊŬɟŬɔɤɔɘəɐɠ 

ŭɘŬŭɘəŬůɑŬɠ ŭɟɎůŮɘɠ ɔɘŬ Űɖɜ ŬˊɞɛŮɑɤůɖ Űɞɡ ˊɚɖɗɡůɛɞɨ Űɞɡ  ɐ ɔɘŬ Űɖɜ Ůəɟɑɕɤůɖ Űɞɡ 

Ůɑŭɞɡɠ  Ŭˊɧ Űɞ  ɞɘəɞůɨůŰɖɛŬ.  

  

https://scihub.copernicus.eu/dhus/#/home
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ɆɈɁȺȹɅȽȷ VII: ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ï ūɡůɘəɏɠ ȾŬŰŬůŰɟɞűɏɠ (I) 
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ɀȺɇȺɋɅɃȿɃũȽȾȷ ȾȷȽ ȹɃɅɈūɃɅȽȾȷ ɉȷɅȷȾɇȼɅȽɆɇȽȾȷ ɇɋɁ 

ȾȷɇȷȽũȽȹɃūɃɅɋɁ ɆɈɆɇȼɀȷɇɋɁ  DANIEL ȾȷȽ ELIAS ɀȺ 

ȺɆɇȽȷɆȼ Ɇɇȼ ŪȺɆɆȷȿȽȷ 

 
ɀ. ɆˊɖɚɘɤŰɧˊɞɡɚɞɠ1 , Ɂ.Ʌ. ȹŬɚɏɕɘɞɠ1, ūŬɟŬůɚɐɠ Ƚ.2 , Ɇ. ɆŬəŮɚɚŬɟɑɞɡ1, Ɂ. ȷɚˊŬɜɎəɖɠ1, 

ũ.ȷ. ɇɕɘɎŰɕɘɞɠ1, Ʉ. Ɇɘŭɖɟɧˊɞɡɚɞɠ1, Ɂ. ɀɡɚɧˊɞɡɚɞɠ1 , Ɂ. ȹɏɟəŬɠ3, Ⱥ. ɀˊɟɘůůɑɛɖɠ1  

əŬɘ Ɂ. ȾŬɜŰŮɟɏɠ4 

1ɇɛɐɛŬ ɄɞɚɘŰɘəɩɜ ɀɖɢŬɜɘəɩɜ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ȸɧɚɞɠ 
2ɇɛɐɛŬ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, ȿɎɟɘůŬ 
3ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ  

   ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȷɗɐɜŬ 
4 Ű. ȹɘŮɡɗɡɜŰɐɠ Ⱥɗɜɘəɐɠ ɀŮŰŮɤɟɞɚɞɔɘəɐɠ ɈˊɖɟŮůɑŬɠ (ȺɀɈ) 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȾŬŰŬɘɔɑŭŮɠ, ˊɚɖɛɛɨɟŮɠ, ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ, ŬɜŰɘəɡəɚɩɜŬɠ, ɋɛɏɔŬ 

ŮɛˊɞŭɘůŰɐɠ, Ɋɡɢɟɐ ȿɑɛɜɖ, ŭɞɟɡűɞɟɘəɎ ůŰɞɘɢŮɑŬ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɓŬůɘəɎ ɛŮŰŮɤɟɞɚɞɔɘəɎ əŬɘ ŭɞɟɡűɞɟɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ŭɨɞ ŮɝŬɘɟŮŰɘəɎ ŬəɟŬɑɤɜ əŬɘ ɏɜŰɞɜɤɜ əŬŰŬɘɔɘŭɞűɧɟɤɜ ůɡůŰɖɛɎŰɤɜ, 

DANIEL (4-7/9/2023) əŬɘ ELIAS (25-28/9/2023), ˊɞɡ ɏˊɚɖɝŬɜ Űɖɜ ȺɚɚɎŭŬ əŬɘ əɡɟɑɤɠ 

Űɖ ŪŮůůŬɚɑŬ. ɆŰɞ ůɨůŰɖɛŬ DANIEL, ŬɟɢɘəɎ ɡˊɐɟɝŮ Ŭˊɞəɞˊɐ ɣɡɢɟɩɜ ŬŮɟɑɤɜ ɛŬɕɩɜ 

Ŭˊɧ Űɖ ɔŮɜɘəɐ əɡəɚɞűɞɟɑŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ˊɎɜɤ Ŭˊɧ Űɖɜ Ⱥɡɟɩˊɖ, ˊɞɡ ŰɟɞűɞŭɧŰɖůŮ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ Ɋɡɢɟɐɠ ȿɑɛɜɖɠ. ȷɡŰɧ ˊɟɞəɎɚŮůŮ Űɞɜ ɏɜŰɞɜɞ əɡɛŬŰɘůɛɧ Űɞɡ 

ŬŮɟɞɢŮɘɛɎɟɟɞɡ, ˊɞɡ ɞŭɐɔɖůŮ ůŰɖɜ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŮəŰŮŰŬɛɏɜɞɡ ˊŮŭɑɞɡ ɡɣɖɚɩɜ ˊɘɏůŮɤɜ 

(ŬɜŰɘəɡəɚɩɜŬ) ˊɎɜɤ Ŭˊɧ Űɖɜ ȾŮɜŰɟɘəɐ əŬɘ ȸɧɟŮɘŬ Ⱥɡɟɩˊɖ, ɔɜɤůŰɧɜ ɤɠ ɋɛɏɔŬ 

ŮɛˊɞŭɘůŰɐɠ (Omega blocking). Ɇɡɔɢɟɧɜɤɠ, ůŰɖɜ ˊŮɟɘɞɢɐ ɛŬɠ, ŭɖɚŬŭɐ ůŰŬ ɧɟɘŬ Űɞɡ 

ɋɛɏɔŬ ŮɛˊɞŭɘůŰɐ, ɞɘ ɣɡɢɟɏɠ ŬɏɟɘŮɠ ɛɎɕŮɠ ůŰɖ ɛɏůɖ əŬɘ ŬɜɩŰŮɟɖ ŬŰɛɧůűŬɘɟŬ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŮˊɘəɟɎŰɖůɖ ɗŮɟɛɩɜ əŬɘ ɡɔɟɩɜ ŬŮɟɑɤɜ ɛŬɕɩɜ ůŰɖɜ əŬŰɩŰŮɟɖ 

ŬŰɛɧůűŬɘɟŬ ˊɎɜɤ Ŭˊɧ Űɖɜ ȷŭɟɘŬŰɘəɐ əŬɘ Űɞ Ƚɧɜɘɞ ˊɏɚŬɔɞɠ, ůɡɜɏɓŬɚŬɜ ůŰɖɜ ŬɜɎˊŰɡɝɖ 

ɏɜŰɞɜɖɠ ŬŰɛɞůűŬɘɟɘəɐɠ ŬůŰɎɗŮɘŬɠ əŬɘ ŮəŰŮŰŬɛɏɜɤɜ əŬŰŬɘɔɑŭɤɜ ˊɎɜɤ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ 

ɛŬɠ. ȺɘŭɘəɧŰŮɟŬ, ɖ ɨˊŬɟɝɖ ɡɣɖɚɩɜ ɗŮɟɛɞəɟŬůɘɩɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɗɎɚŬůůŬɠ ůŰɞ 

Ƚɧɜɘɞ (26-29.50 C)  əŬɘ ůŰɞ ɡˊŮɟəŮɑɛŮɜɞ ɓŬɟɞɛŮŰɟɘəɧ ɢŬɛɖɚɧ, ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ, 

ůɡɜɏɓŬɚŬɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ əɚŬůůɘəɩɜ ůɡɜɗɖəɩɜ Űɟɞˊɘəɞɨ əɡəɚɩɜŬ, ɛŮ ɏɜŰɞɜɖ 

əɡəɚɤɜɘəɐ əɡəɚɞűɞɟɑŬ əŬɘ ŬŰɛɞůűŬɘɟɘəɐ ŬůŰɎɗŮɘŬ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ ȷɘɔŬɑɞɡ. 

ȹɖɚŬŭɐ, ɡˊɐɟɝŮ ɏɜŰɞɜɖ ɛŮŰŬűɞɟɎ ɡŭɟŬŰɛɩɜ ůŮ ɛŮɔɎɚɞ ɓɎɗɞɠ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ Ŭˊɧ Űɞ 

ȷɘɔŬɑɞ ˊɟɞɠ Űɖɜ ȷɜŬŰɞɚɘəɐ ɖˊŮɘɟɤŰɘəɐ ɢɩɟŬ ɛŮ ŮˊɑəŮɜŰɟɞ Űɖ ŪŮůůŬɚɑŬ, ˊɞɡ ɞűŮɑɚŮŰŬɘ 

ůŰɖ ɗɏůɖ əŬɘ ůŰɖ ɢŬɛɖɚɐ ŰŬɢɨŰɖŰŬ ɛŮŰŬəɑɜɖůɖɠ Űɖɠ Ɋɡɢɟɐɠ ȿɑɛɜɖɠ, əŬɘ ůɡɜɏɓŬɚŬɜ ůŰɖɜ 

ŮˊɘəɟɎŰɖůɖ Ůˊɑɛɞɜɤɜ ŬɜŬŰɞɚɘəɩɜ Ŭɜɏɛɤɜ Ŭˊɧ Űɞ ɏŭŬűɞɠ ɛɏɢɟɘ ŰŬ 11.000 ɛɏŰɟŬ ɨɣɞɠ 

ˊŮɟɑˊɞɡ. Ɇɡɔɢɟɧɜɤɠ, ɖ ŬɚɚɖɚɞŮˊɑŭɟŬůɖ Űɤɜ ɞɟŮɘɜɩɜ ɧɔəɤɜ ɛŮ Űɖɜ ɘůɢɡɟɐ ɛŮŰŬűɞɟɎ 

ɡŭɟŬŰɛɩɜ ůɡɜɏɓŬɚŬɜ ůŰɖɜ Ůəŭɐɚɤůɖ ɟŬɔŭŬɑɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ, ɧˊɤɠ ůŰɞ Ʉɐɚɘɞ. 

ȺˊɘˊɟɧůɗŮŰŬ, ɖ ɛŮŰŬűɞɟɎ ɟɡˊŬɜŰɩɜ Ŭˊɧ Űɖ ŪɟɎəɖ ˊɟɞɠ Űɞ Ʉɐɚɘɞ əŬɘ Űɖ ŪŮůůŬɚɑŬ, 

ɚɧɔɤ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ, ˊɞɡ ˊɟɞɖɔɐɗɖəŬɜ, ŮɜŭɏɢŮŰŬɘ ɜŬ ůɡɜɏɓŬɚŬɜ ůŰɖɜ 

ˊŮɟŬɘŰɏɟɤ Ŭɨɝɖůɖ Űɤɜ ˊɞůɩɜ ɓɟɞɢɐɠ ůŰɖ ŪŮůůŬɚɑŬ. 

ɆŰɞ ůɨůŰɖɛŬ ELIAS, ɡˊɐɟɝŮ ɏɜŬ ˊŮŭɑɞ ɡɣɖɚɩɜ ˊɘɏůŮɤɜ (ŬɜŰɘəɡəɚɩɜŬɠ) ˊɎɜɤ Ŭˊɧ Űɖ 

ȹɡŰɘəɐ Ⱥɡɟɩˊɖ ůŰɘɠ 24/9/2023, ˊɞɡ ˊɟɞəɎɚŮůŮ Űɖ ɛŮŰŬűɞɟɎ ɣɡɢɟɩɜ Ŭɏɟɘɤɜ ɛŬɕɩɜ Ŭˊɧ 
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Űɘɠ ȯɚˊŮɘɠ əŬɘ ŰŬ ȸŬɚəɎɜɘŬ ˊɟɞɠ Űɖɜ ȽŰŬɚɑŬ. ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ ůɨůŰɖɛŬ ŬɡŰɧ ɢŬɛɖɚɩɜ 

ˊɘɏůŮɤɜ ŬˊɞɛɞɜɩɗɖəŮ ˊɎɜɤ Ŭˊɧ Űɞ Ƚɧɜɘɞ ˊɏɚŬɔɞɠ əŬɘ ŭɖɛɘɞɨɟɔɖůŮ Ůɡɜɞɥəɏɠ ůɡɜɗɐəŮɠ 

ɔɘŬ ŬɜɎˊŰɡɝɖ ɏɜŰɞɜɤɜ əŬŰŬɘɔɑŭɤɜ ůŰɖɜ ȺɚɚɎŭŬ. ɆŰɞ ŭɘɎůŰɖɛŬ 25-28/9/2023 

ůɖɛŮɘɩɗɖəŬɜ ůɞɓŬɟɏɠ ˊɚɖɛɛɨɟŮɠ ůŰɖ ɆŰŮɟŮɎ ȺɚɚɎŭŬ əŬɘ Űɖ ŪŮůůŬɚɑŬ. 
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ɄɅɃȸȿȺɊȼ ɇȼɆ ɂȼɅȷɆȽȷɆ ɀȺ ɇȼ ɉɅȼɆȼ ɀȺŪɃȹɋɁ 

ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ 
 
ȾɤɜůŰŬɜŰɘɜɑŭɖɠ ȷɚɏɝŬɜŭɟɞɠ1*, ɀˊɧŰůɖɠ ȹɖɛɐŰɟɘɞɠ2, Ɇˊɡɟɑŭɖɠ ȯɜɗɘɛɞɠ3 

1ȿɏəŰɞɟŬɠ ȺűŬɟɛɞɔɩɜ, ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ ɇɞˊɞɔɟŬűɑŬɠ əŬɘ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, 

ȹɘŮɗɜɏɠ ɄŬɜŮˊɘůŰɐɛɘɞ ȺɚɚɎŭɞɠ, ɇɏɟɛŬ ɀŬɔɜɖůɑŬɠ, ɆɏɟɟŮɠ 62124, akonsta@ihu.gr 

2ȺˊɘůŰɖɛɞɜɘəɧɠ ɆɡɜŮɟɔɎŰɖɠ, ɇɛɐɛŬ ɀɖɢŬɜɘəɩɜ ɇɞˊɞɔɟŬűɑŬɠ əŬɘ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, 

ȹɘŮɗɜɏɠ ɄŬɜŮˊɘůŰɐɛɘɞ ȺɚɚɎŭɞɠ, ɇɏɟɛŬ ɀŬɔɜɖůɑŬɠ, ɆɏɟɟŮɠ 62124, dimbotsis@ihu.gr 

3ȹɟ. ȷɔɟɞɜɧɛɞɠ ɇɞˊɞɔɟɎűɞɠ ɀɖɢŬɜɘəɧɠ, ȷɄŪ, ŪŮɟɛɞˊɡɚɩɜ 53, ŪŮůůŬɚɞɜɑəɖ 54248, 

anthimos.spyridis@gmail.com 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɂɖɟŬůɑŬ, ɛɖɢŬɜɘəɐ ɛɎɗɖůɖ, ŭŮɑəŰɖɠ Űɡˊɞˊɞɘɖɛɏɜɖɠ ɓɟɞɢɧˊŰɤůɖɠ, 

ɓɟɞɢɧˊŰɤůɖ, 

Ƀɘ ɝɖɟŬůɑŮɠ ŮɑɜŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ ˊɞɡ ůɡɛɓŬɑɜɞɡɜ əŬɘ ɗŬ ůɡɜŮɢɑůɞɡɜ ɜŬ 

ůɡɛɓŬɑɜɞɡɜ ŭɘŬɢɟɞɜɘəɎ əŬɘ ŮˊɖɟŮɎɕɞɡɜ ůɞɓŬɟɎ Űɖɜ ˊɞɟŮɑŬ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ ˊɞɚɘŰɘůɛɞɨ, 

ˊɟɞəŬɚɩɜŰŬɠ əŬŰŬůŰɟɞűɐ ˊɞɚɘŰɘůɛɩɜ, ɛŮŰŬɜŬůŰŮɨůŮɘɠ ˊɚɖɗɡůɛɩɜ, ŮəŬŰɞɛɛɨɟɘŬ 

ɗŬɜɎŰɞɡɠ Ŭɜɗɟɩˊɤɜ Ŭˊɧ ɛŮŰɎŭɞůɖ ŬůɗŮɜŮɘɩɜ əŬɘ ɏɚɚŮɘɣɖ Űɟɞűɑɛɤɜ. Ʉɞɚɚɞɑ ŮɑɜŬɘ ɞɘ 

ŰɞɛŮɑɠ ˊɞɡ ˊɚɐŰŰɞɜŰŬɘ Ŭˊɧ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ɝɖɟŬůɑŬɠ ŮɑŰŮ ɎɛŮůŬ ŮɑŰŮ ɏɛɛŮůŬ, ɧˊɤɠ ɞ 

ˊɟɤŰɞɔŮɜɐɠ ŰɞɛɏŬɠ Űɖɠ ɔŮɤɟɔɑŬɠ, ɞ ŰɞɛɏŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ŬɚɚɎ əŬɘ ɞɘəɞɜɞɛɘəɞɑ 

ŰɞɛŮɑɠ. ȰɜŬɠ Ŭˊɧ Űɞɡɠ ˊɘɞ ˊɚɖŰŰɧɛŮɜɞɡɠ ŰɞɛŮɑɠ ŮɑɜŬɘ ɖ ɔŮɤɟɔɑŬ. ȼ ɝɖɟŬůɑŬ ɛŮɘɩɜŮɘ Űɘɠ 

ŬˊɞŭɧůŮɘɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ŬɡɝɎɜŮɘ Űɞ əɧůŰɞɠ Űɖɠ ɎɟŭŮɡůɖɠ, ŬɜŬɔəɎɕŮɘ ůŰɖ ŭɘɎɜɞɘɝɖ 

ˊŮɟɘůůɧŰŮɟɤɜ ɔŮɤŰɟɐůŮɤɜ, ŬɡɝɎɜŮɘ Űɞ əɧůŰɞɠ Űɤɜ ɕɤɞŰɟɞűɩɜ əŬɘ Űɖɠ ˊŬɟɞɢɐɠ ɜŮɟɞɨ  

ůŰŬ ɕɩŬ. ȰɛɛŮůŬ ɗɑɔŮŰŬɘ əŬɘ ɖ ɔŮɤɟɔɘəɐ ɓɘɞɛɖɢŬɜɑŬ ˊɞɡ ˊɟɞɛɖɗŮɨŮɘ ŰŬ ɛɖɢŬɜɐɛŬŰŬ əŬɘ 

ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖ ɔŮɤɟɔɘəɐ əŬɚɚɘɏɟɔŮɘŬ əŬɘ əŰɖɜɞŰɟɞűɑŬ ɚɧɔɤ ŬˊɩɚŮɘŬɠ Ŭɔɞɟɩɜ. 

ɀɑŬ Ŭˊɧ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ˊɟɞəɚɐůŮɘɠ ɔɘŬ Űɖɜ ŭɘŬŰɐɟɖůɖ əŬɘ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ 

ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ŮɑɜŬɘ ɞ ɛŮŰɟɘŬůɛɧɠ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ ɝɖɟŬůɑŬɠ. ɀɑŬ ůɖɛŬɜŰɘəɐ 

ˊŰɡɢɐ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ŬɡŰɞɨ Űɞɡ ůŰɧɢɞɡ ŮɑɜŬɘ ɖ ˊɟɧɓɚŮɣɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ 

Űɖɠ ɝɖɟŬůɑŬɠ ɛŮ ɓɎůɖ Űɘɠ ůɡɜɗɐəŮɠ ˊɞɡ ŭɘŬɛɞɟűɩɜɞɜŰŬɘ Ŭˊɧ Űɘɠ əɚɘɛŬŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ. 

ȼ ˊɟɧɓɚŮɣɖ Űɖɠ ɝɖɟŬůɑŬɠ ɗŬ ŮˊɏŰɟŮˊŮ Űɞɜ ɛŮŰɟɘŬůɛɧ Űɤɜ əɘɜŭɨɜɤɜ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ 

Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡ űŬɘɜɞɛɏɜɞɡ ůŰɘɠ ŬɔɟɞŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ əŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ, Ůɜɩ ɗŬ 

ˊŬɟŮɑɢŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ ɎɛŮůŬ ŮɜŭɘŬűŮɟɧɛŮɜɞɡɠ ɜŬ ɚŬɛɓɎɜɞɡɜ ɛɏŰɟŬ ˊɟɧɚɖɣɖɠ 

ůɢŮŰɘəɎ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɘŬɗɏůɘɛɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. ȼ ɡŭɟɞɚɞɔɘəɐ ˊɟɧɓɚŮɣɖ Űɖɠ 

ɝɖɟŬůɑŬɠ ŮɑɜŬɘ ɏɜŬ ˊɞɚɨˊɚɞəɞ űŬɘɜɧɛŮɜɞ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ ɜŮɟɞɨ. 

ɋɠ ɡŭɟɞɚɞɔɘəɧ űŬɘɜɧɛŮɜɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɢɤɟɞɢɟɞɜɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ, ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ ɛɖ ɔɟŬɛɛɘəɏɠ əŬɘ ůɨɜɗŮŰŮɠ ůɡɛˊŮɟɘűɞɟɏɠ əŬɘ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ˊɞɚɚɞɨɠ ˊŬɟɎɔɞɜŰŮɠ, ɔŮɔɞɜɧɠ ˊɞɡ Űɞ əŬɗɘůŰɎ ŭɨůəɞɚɞ ůŰɖɜ 

ˊɟɞůɞɛɞɑɤůɖ Űɞɡ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟŮɡɜɖŰɘəɐ ŮɟɔŬůɑŬ ŮűŬɟɛɧɕɞɜŰŬɘ ɛɏɗɞŭɞɘ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ŰŬ ŰŮɢɜɖŰɎ ɜŮɡɟɤɜɘəɎ ŭɑəŰɡŬ əŬɘ ɞɘ ɛɖɢŬɜɏɠ ŭɘŬɜɡůɛɎŰɤɜ ɡˊɞůŰɐɟɘɝɖɠ 

ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɝɖɟŬůɑŬɠ ůŮ ŮˊɑˊŮŭɞ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. ũŮɜɘəɎ ŰŬ ɛɞɜŰɏɚŬ 
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ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ɏɢɞɡɜ ɔɑɜŮɘ ˊɞɚɨ ŭɖɛɞűɘɚɐ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ˊɟɧɓɚŮɣɖ ŮˊŮɘŭɐ ŮɑɜŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɤɜ ɛɖ ɔɟŬɛɛɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ 

ɡŭɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ȰɜŬ Ŭəɧɛɖ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ ɛɞɜŰɏɚɤɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ 

ŮɑɜŬɘ ɞ ɔɟɐɔɞɟɞɠ ɡˊɞɚɞɔɘůŰɘəɧɠ ɢɟɧɜɞɠ əŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ŭŮɜ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɘɠ 

űɡůɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ əŬɘ ɛŮŰŬɓɚɖŰɏɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɞ ɡŭɟɞɚɞɔɘəɧ űŬɘɜɧɛŮɜɞ, Űɞ 

ɞˊɞɑɞ əŬɚɞɨɜŰŬɘ ɜŬ ˊɟɞůɞɛɞɘɩůɞɡɜ. 

ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɝɖɟŬůɑŬɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŬɟəŮŰɞɑ ŭŮɑəŰŮɠ, ˊɞɡ ɏŰɡɢŬɜ ŮɡɟŮɑŬɠ 

ŮűŬɟɛɞɔɐɠ. ɋůŰɧůɞ ŬɟəŮŰɞɑ Ŭˊɧ ŬɡŰɞɨɠ ˊŬɟɞɡůɘɎɕɞɡɜ ˊŮɟɘɞɟɘůɛɞɨɠ, Űɞɡɠ ɞˊɞɑɞɡɠ 

ɝŮˊɏɟŬůŮ ɞ ŭŮɑəŰɖɠ Űɡˊɞˊɞɘɖɛɏɜɖɠ ɓɟɞɢɧˊŰɤůɖɠ (Standardized Precipitation Index ï 

SPI). ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟŮɡɜɖŰɘəɐɠ ŮɟɔŬůɑŮɠ ŮˊɘɚɏɢɗɖəŮ ɞ ůɡɔəŮəɟɘɛɏɜɞɠ 

ŭŮɑəŰɖɠ ɔɘŬ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɨůŮɘ Űɖɜ ɡŭɟɞɚɞɔɘəɐ ɝɖɟŬůɑŬ ůŰɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ.  

ȼ ŮűŬɟɛɞɔɐ Űɤɜ ɛɞɜŰɏɚɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ, ɏɔɘɜŮ ůŰɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ ˊɞŰŬɛɞɨ 

ũŬɚɚɘəɞɨ ůŰɖ ȾŮɜŰɟɘəɐ ɀŬəŮŭɞɜɑŬ, ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮəŰŮŰŬɛɏɜŮɠ ŬɔɟɞŰɘəɏɠ 

ŮəŰɎůŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ůɖɛŬɜŰɘəɐ ŬɔɟɞŰɘəɐ ˊŬɟŬɔɤɔɐ. ũɘŬ Űɖɜ ˊɟɞůɞɛɞɑɤůɖ Űɞɡ 

űŬɘɜɞɛɏɜɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ ɓɟɞɢɧˊŰɤůɖɠ Ŭˊɧ ŰɏůůŮɟŮɘɠ ɓɟɞɢɞɛŮŰɟɘəɞɨɠ 

ůŰŬɗɛɞɨɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ ɐ ˊɞɚɨ əɞɜŰɎ Űɖɠ əŬɘ 

ŬɜŬˊŬɟɘůŰɞɨɜ ɘəŬɜɞˊɞɘɖŰɘəɎ Űɘɠ Űɞˊɘəɏɠ əɚɘɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ ɓɟɞɢɧˊŰɤůɖɠ. ɇŬ ɛɞɜŰɏɚŬ 

ŬɡŰɎ ˊŬɟɐɔŬɔŬɜ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɟɧɓɚŮɣɖ Űɞɡ ŭŮɑəŰɖ SPI, ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ 

ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊɚɖůɑɞɜ Űɤɜ ůŰŬɗɛɩɜ. ȷɡŰɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŭɨɜŬɜŰŬɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ Űɧůɞ ɔɘŬ Űɞɜ ůɡɜɞɚɘəɧ ɢŬɟŬəŰɖɟɘůɛɧ Űɖɠ ɡŭɟɞɚɞɔɘəɐɠ ɚŮəɎɜɖɠ 

ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɟɧɓɚŮɣɖ ŮɛűɎɜɘůɖɠ Űɞɡ űŬɘɜɧɛŮɜɞɡ ɝɖɟŬůɑŬɠ ůŰɖɜ ˊŮɟɘɞɢɐ, ɧůɞ əŬɘ 

ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ŭɘŬŭɘəŬůɑŬɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ, ɩůŰŮ ɖ ˊɟɧɓɚŮɣɖ ŬɡŰɐ ɜŬ ŬɜŬɚɡɗŮɑ 

ɛŮ ɚŮˊŰɞɛɏɟŮɘŬ ůŮ əɎɗŮ ɗɏůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ əŬŰŬɚŬɛɓɎɜŮɘ ɖ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ ŭŮɑɢɜɞɡɜ ɧŰɘ ŰŬ ɛɞɜŰɏɚŬ 

ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ŮɑɜŬɘ ɘəŬɜɎ ɜŬ ˊɟɞɓɚɏˊɞɡɜ Űɖɜ ɝɖɟŬůɑŬ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ. 

ȺɘŭɘəɧŰŮɟŬ, ɖ ɢɟɐůɖ Űɤɜ ɛɞɜŰɏɚɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ ˊɟɧɓɚŮɣɖ 

ɝɖɟŬůɑŬɠ ŮɑɜŬɘ ˊɞɚɚɎ ɡˊɞůɢɧɛŮɜɖ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, 

ɘŭɘŬɑŰŮɟŬ Űɖ ůŰɘɔɛɐ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ůŰɖ ɢɩɟŬ ɛŬɠ Űɞ ˊɟɧɔɟŬɛɛŬ Űɞɡ ɊɖűɘŬəɞɨ 

ɀŮŰŬůɢɖɛŬŰɘůɛɞɨ Űɞɡ ũŮɤɟɔɘəɞɨ ɇɞɛɏŬ, ɧˊɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮəˊɚɖɟɩůŮɘ əŬɘ ɏɜŬɜ Ŭˊɧ 

Űɞɡɠ ɓŬůɘəɞɨɠ Űɞɡ ůŰɧɢɞɡɠ, ˊɞɡ ŮɑɜŬɘ ɖ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ɛŮɔɎɚɞɡ ɧɔəɞɡ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ŭɘŬɗɏŰŮɘ Űɞ Ɉˊȷȷɇ, ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ əŬŰŬɔɟŬűɐɠ Űɤɜ ŰɎůŮɤɜ, Űɖɠ ˊɟɧɓɚŮɣɖɠ 

ŮɝŮɚɑɝŮɤɜ əŬɘ Űɖɠ ŬɜɎɚɡůɖɠ əɘɜŭɨɜɤɜ.  
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ȺūȷɅɀɃũȼ ɁȺɋɁ ɀɃɁɇȺȿɋɁ ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ ũȽȷ 

ɇȼɁ ɄɅɃȸȿȺɊȼ ɇȼɆ ȺȾɇȷɆȼɆ ɇɋɁ ȹȷɆȽȾɋɁ ɄɈɅȾȷũȽɋɁ 

ɆɇȼɁ Ⱥȿȿȷȹȷ 
 

ȹɟ. ɆɡəɎɠ ȹɖɛɐŰɟɘɞɠ*, ȻɤɔɟŬűɎəɖɠ ȹɖɛɐŰɟɘɞɠ, Ⱥˊ. ȾŬɗ. ȹŮɛɏůŰɘɢŬɠ ȾɤɜůŰŬɜŰɑɜɞɠ  

ȺɟɔŬůŰɐɟɘɞ Ʉɚɖɟɞűɞɟɘəɐɠ - ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȹŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ, ȸŬɗɘɎ ɛɎɗɖůɖ, ȹɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ Sentinel-1 

əŬɘ Sentinel-2, ɀɞɜŰɏɚŬ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ, ɄɟɧɓɚŮɣɖ ɛŮɔɏɗɞɡɠ əŬɘ ůɢɐɛŬŰɞɠ 

ˊɡɟəŬɔɘɩɜ 

 

ȼ ȺɚɚɎŭŬ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ůɡɢɜɎ Űɞ űŬɘɜɧɛŮɜɞ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ, ɛŮ ůɡɜɏˊŮɘŮɠ ˊɞɡ 

ŮəŰŮɑɜɞɜŰŬɘ Ŭˊɧ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɕɖɛɘɏɠ ɛɏɢɟɘ ŬɜɗɟɩˊɘɜŮɠ ŬˊɩɚŮɘŮɠ. ȼ ˊɟɧɔɜɤůɖ Űɖɠ 

ůɞɓŬɟɧŰɖŰŬɠ ŬɡŰɩɜ Űɤɜ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ ŬˊɞŰŮɚŮɑ ˊɟɧəɚɖůɖ ɔɘŬ Űɘɠ Ŭɟɢɏɠ əŬɘ 

Űɞɡɠ űɞɟŮɑɠ ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊɞɚɑŰɖ. ɆŰɖɜ ˊŬɟɞɨůŬ ŭɖɛɞůɑŮɡůɖ, ˊŬɟɞɡůɘɎɕɞɡɛŮ ɛɑŬ 

ůɡɔəɟɘŰɘəɐ ɛŮɚɏŰɖ ɜɏɤɜ ɛɞɜŰɏɚɤɜ ɓŬɗɘɎɠ ɛɎɗɖůɖɠ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ůŰɖɜ ˊɟɧɓɚŮɣɖ 

Űɞɡ ɛŮɔɏɗɞɡɠ əŬɘ Űɞɡ ůɢɐɛŬŰɞɠ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ůŰɖɜ ȺɚɚɎŭŬ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ EO4WildFires. 

 

ɇɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ EO4WildFires ˊŬɟɏɢŮɘ ɛɘŬ ŮəŰŮɜɐ ɓɎůɖ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖɜ 

ŬɜɎɚɡůɖ əŬɘ ˊɟɧɓɚŮɣɖ Űɖɠ ůɞɓŬɟɧŰɖŰŬɠ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ 

ŭɞɟɡűɞɟɘəɩɜ əŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ɄŮɟɘɚŬɛɓɎɜŮɘ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰŬ 

ŭɞɟɡűɞɟɘəɎ ůɡůŰɐɛŬŰŬ Sentinel-1 əŬɘ Sentinel-2, ŰŬ ɞˊɞɑŬ ˊɟɞůűɏɟɞɡɜ ŮɘəɧɜŮɠ ůŮ 

ɡɣɖɚɐ ŬɜɎɚɡůɖ əŬɘ ˊɞɚɚŬˊɚɏɠ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ (spectral bands), Ůɜɩ ŮɜůɤɛŬŰɩɜŮɘ 

Ůˊɑůɖɠ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɗŮɟɛɞəɟŬůɑŬ, ɡɔɟŬůɑŬ, əŬɘ ɎɚɚŮɠ 

ůɢŮŰɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ. ɇɞ EO4WildFires ŭɘŬɗɏŰŮɘ Ůˊɑůɖɠ ɛɘŬ ɘůŰɞɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ əŬɚɨˊŰŮɘ ˊɞɚɚŬˊɚɏɠ ˊŮɟɘɞɢɏɠ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ əŬɘ Űɤɜ 

ɔɨɟɤ ɢɤɟɩɜ əŬɘ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ, ˊɟɞůűɏɟɞɜŰŬɠ ɏŰůɘ ɛɘŬ ˊɞɚɨŰɘɛɖ ˊɖɔɐ ɔɘŬ Űɖɜ 

ŮəˊŬɑŭŮɡůɖ əŬɘ Űɖɜ ŮˊŬɚɐɗŮɡůɖ ɛɞɜŰɏɚɤɜ ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ. ȷɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ 

ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŮűŬɟɛɞɔɐ ůɨɜɗŮŰɤɜ Ŭɚɔɞɟɑɗɛɤɜ ɔɘŬ Űɖɜ Ŭəɟɘɓɐ ˊɟɧɓɚŮɣɖ əŬɘ Űɖɜ 

ŬɜɎɚɡůɖ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ, ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ɓŮɚŰɑɤůɖ Űɤɜ ůŰɟŬŰɖɔɘəɩɜ 

ˊɟɧɚɖɣɖɠ əŬɘ ŬɜŰŬˊɧəɟɘůɖɠ. 

 

ɀŮ ɓɎůɖ ˊɞɚɡˊŬɟŬɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ 

Sentinel-1 əŬɘ Sentinel-2, əŬɗɩɠ əŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ, ŬɜŬˊŰɨɢɗɖəŬɜ ɛɞɜŰɏɚŬ 

ɀɖɢŬɜɘəɐɠ ɀɎɗɖůɖɠ ˊɞɡ ŮəˊŬɘŭŮɨɞɜŰŬɘ ɛŮ ůəɞˊɧ ɜŬ ˊɟɞɓɚɏˊɞɡɜ Űɖɜ ɏəŰŬůɖ əŬɘ Űɞ 

ůɢɐɛŬ Űɤɜ ˊɡɟəŬɔɘɩɜ. ȼ ɏɟŮɡɜŬ ŮůŰɘɎɕŮɘ ůŰɖ ɢɟɐůɖ ŭɘəŰɨɤɜ Ůɘəɞɜɘəɐɠ ŬɜɎɚɡůɖɠ 

(convolutional neural networks) əŬɘ ŰŮɢɜɞɚɞɔɘɩɜ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ (visual transformers) 

ɞˊŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɛŮ Űɖɜ ˊɟɞɞˊŰɘəɐ ɜŬ ŬɜŬɔɜɤɟɑůŮɘ Űɖɜ əŬŰŬɚɚɖɚɧŰŮɟɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ɔɘŬ Űɖɜ Ŭəɟɘɓɐ ˊɟɧɓɚŮɣɖ. 

 

Ƀɘ ˊŮɘɟŬɛŬŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ŮˊɘəŮɜŰɟɩɗɖəŬɜ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ, Űɖɠ 

ŮɡŬɘůɗɖůɑŬɠ əŬɘ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ɛɞɜŰɏɚɤɜ ůŰɞ ɜŬ ˊɟɞɓɚɏˊɞɡɜ Űɞ ɛɏɔŮɗɞɠ əŬɘ Űɞ 

ůɢɐɛŬ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ɛŮ ɓɎůɖ Űɖɜ ɏəŰŬůɖ Űɖɠ əŬɛɏɜɖɠ ɏəŰŬůɖɠ əŬɘ Űɖɜ 
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ŬɜŰɑůŰɞɘɢɖ ˊŮɟɑɛŮŰɟɞ. ȺˊɘˊɟɧůɗŮŰŬ, ŬɜŬˊŰɨɢɗɖəŬɜ ɛŮŰɟɘəɏɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ 

ůɡɔəɟɑůɘɛɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ŭɘŬűɞɟŮŰɘəɩɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ 

Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ əŬŰŬɚɚɖɚɧŰŮɟɞɡ ɛɞɜŰɏɚɞɡ ɔɘŬ ŮűŬɟɛɞɔɐ ůŮ ˊɟŬɔɛŬŰɘəɏɠ ůɡɜɗɐəŮɠ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊŮɘɟŬɛɎŰɤɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ůɨɜɞɚɞ 

ŭŮŭɞɛɏɜɤɜ EO4WildFires ŬˊɞəɎɚɡɣŬɜ ůɖɛŬɜŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ɜɏɤɜ ɛɞɜŰɏɚɤɜ 

ɛɖɢŬɜɘəɐɠ ɛɎɗɖůɖɠ ůŰɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ůɞɓŬɟɧŰɖŰŬɠ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ. ɇŬ ɛɞɜŰɏɚŬ, 

ɓŬůɘůɛɏɜŬ Űɧůɞ ůŮ ŰŮɢɜɞɚɞɔɑŮɠ Ůɘəɞɜɘəɐɠ ŬɜɎɚɡůɖɠ ɧůɞ əŬɘ ůŮ ɛŮŰŬůɢɖɛŬŰɘůŰɏɠ 

ɞˊŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɏŭŮɘɝŬɜ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ ůŰɞ ɜŬ ˊɟɞɓɚɏˊɞɡɜ Űɘɠ ŮˊɘűɎɜŮɘŮɠ ˊɞɡ ɗŬ 

ŮˊɖɟŮŬůŰɞɨɜ Ŭˊɧ űɤŰɘɏɠ, ɡˊɞŭŮɘəɜɨɞɜŰŬɠ Űɖɜ ŮˊŮɟɢɧɛŮɜɖ ɏɜŰŬůɖ Űɤɜ ˊɡɟəŬɔɘɩɜ ůŮ 

ˊŮɟɑˊŰɤůɖ ˊɞɡ ŬɡŰɏɠ ůɡɛɓɞɨɜ. ɀŮŰɟɘəɏɠ ɧˊɤɠ ɖ ŬəɟɑɓŮɘŬ, ɖ ŮɡŬɘůɗɖůɑŬ əŬɘ Űɞ ˊɞůɞůŰɧ 

ŮˊɘəɎɚɡɣɖɠ (Intersection of Union; IoU) ɡˊɞŭŮɘəɜɨɞɡɜ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɤɜ ɛɞɜŰɏɚɤɜ ɜŬ 

ŬˊɞŰɡˊɩɜɞɡɜ ɛŮ ŮˊɘŰɡɢɑŬ Űɖɜ ˊɟŬɔɛŬŰɘəɐ əŬŰŬɜɞɛɐ Űɤɜ əŬɛɏɜɤɜ ŮəŰɎůŮɤɜ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ŬɝɘɞɚɞɔɐɗɖəŬɜ ŰŬ: 

¶ ɇɞ F1 Score ɛŮŰɟɎ Űɖɜ ɘůɞɟɟɞˊɑŬ ɛŮŰŬɝɨ ŬəɟɑɓŮɘŬɠ əŬɘ ŬɜɎəɚɖůɖɠ, 

ɡˊɞŭŮɘəɜɨɞɜŰŬɠ Űɖɜ ŬəɟɑɓŮɘŬ Űɞɡ ɛɞɜŰɏɚɞɡ. 

¶ ȼ ɓŬɗɛɞɚɞɔɑŬ IoU ŬɝɘɞɚɞɔŮɑ Űɖɜ ŮˊɘəɎɚɡɣɖ ɛŮŰŬɝɨ Űɤɜ ˊɟɞɓɚŮˊɧɛŮɜɤɜ əŬɘ Űɤɜ 

ˊɟŬɔɛŬŰɘəɩɜ əŬɛɏɜɤɜ ŮəŰɎůŮɤɜ. 

¶ ɇɞ aPD ɡˊɞɚɞɔɑɕŮɘ Űɖ ɛɏůɖ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɖɠ ˊɟɞɓɚŮˊɧɛŮɜɖɠ əŬɘ Űɖɠ 
ˊɟŬɔɛŬŰɘəɐɠ əŬɛɏɜɖɠ ɏəŰŬůɖɠ, ŬɜŰŬɜŬəɚɩɜŰŬɠ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ ɛɞɜŰɏɚɤɜ ůŰɖɜ 

ŮəŰɑɛɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɤɜ ˊɡɟəŬɔɘɩɜ. 

ȼ ŮɜůɤɛɎŰɤůɖ ŭɞɟɡűɞɟɘəɩɜ əŬɘ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůɡɜɏɓŬɚŮ ůŰɖɜ Ůɜɑůɢɡůɖ 

Űɤɜ ˊɟɞɓɚŮˊŰɘəɩɜ ŭɡɜŬŰɞŰɐŰɤɜ, Ůɜɩ ɖ ůɡɜŮɢɐɠ ɓŮɚŰɑɤůɖ Űɤɜ Ŭɚɔɞɟɑɗɛɤɜ ˊɟɞůűɏɟŮɘ 

ɜɏŮɠ ˊɟɞɞˊŰɘəɏɠ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŬəɧɛŬ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɩɜ ɛŮɗɧŭɤɜ ůŰɞ ɛɏɚɚɞɜ. 

 

ȼ ŬɜɎɚɡůɖ ŬɡŰɐ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭŮɑɢɜŮɘ ɧŰɘ ŰŬ ɛɞɜŰɏɚŬ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ 

ŰŮɢɜɞɚɞɔɑŮɠ ɛŮŰŬůɢɖɛŬŰɘůŰɩɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɡɣɖɚɧŰŮɟɖ ŮɡŮɚɘɝɑŬ əŬɘ ŬəɟɑɓŮɘŬ ůŰɖɜ 

ˊɟɧɓɚŮɣɖ Űɖɠ Ůɝɏɚɘɝɖɠ əŬɘ Űɖɠ ŭɡɜŬɛɘəɐɠ Űɤɜ ˊɡɟəŬɔɘɩɜ ůŮ ůɨɔəɟɘůɖ ɛŮ ˊŬɟŬŭɞůɘŬəɎ 

ɛɞɜŰɏɚŬ, ˊɟɞůűɏɟɞɜŰŬɠ ɏŰůɘ ɏɜŬɜ ˊɞɚɨŰɘɛɞ ˊɧɟɞ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ əŬɘ Űɖɜ 

ŬɜŰɘɛŮŰɩˊɘůɖ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ůŰɖɜ ȺɚɚɎŭŬ. ɇŬ ŮɡɟɐɛŬŰŬ Űɖɠ ɏɟŮɡɜŬɠ ɏɢɞɡɜ 

ŮűŬɟɛɞɔɏɠ ůŰɖ ɓŮɚŰɑɤůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɟɧɚɖɣɖɠ əŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ űɡůɘəɩɜ 

əŬŰŬůŰɟɞűɩɜ, əŬɗɩɠ əŬɘ ůŰɖɜ Ůɜɑůɢɡůɖ Űɖɠ ŬůűɎɚŮɘŬɠ Űɤɜ ˊɞɚɘŰɩɜ ɛɏůɤ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟɖɠ ŬɜŰŬˊɧəɟɘůɖɠ ůŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ əɟɑůŮɘɠ. 

 

Acknowledgement: This study has been conducted in the framework of the SILVANUS 

project. This project has received funding from the European Unionôs Horizon 2020 

research and innovation program under grant agreement No 101037247. The contents of 

this publication are the sole responsibility of the authors and can in no way be taken to 

reflect the views of the European Commission. 
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ˊŮɟɑˊŰɤůɖ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɘɠ ŬˊɧɣŮɘɠ Űɖɠ ȺɡɟɤˊŬɥəɐɠ 

ȺˊɘŰɟɞˊɐɠ. 
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ɆɉȺȹȽȷȻɃɁɇȷɆ ɇȼɁ ɄɅɃɆɇȷɆȽȷ ɇɋɁ ȷɀɄȺȿɋɁɋɁ ɇɋɁ 

ɀȺȿȷɀɄɋɁ ɅȺŪɈɀɁɃɈ ȷɄɃ ɄɈɅȾȷũȽȺɆ ȷɂȽɃɄɃȽɋɁɇȷɆ 

ɉɋɅȽȾȺɆ ɄɅɃɆɃɀɃȽɋɆȺȽɆ ɆɈɀɄȺɅȽūɃɅȷɆ ɇȼɆ ūɋɇȽȷɆ 
 
ɄŬɚŬɘɞɚɧɔɞɡ ɄŬɚŬɘɞɚɧɔɞɠ1* əŬɘ ɇŬɛˊɏəɖɠ ɆŰɏɟɔɘɞɠ1 

1Ⱥˊɑəɞɡɟɞɠ ȾŬɗɖɔɖŰɐɠ ,ɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ əŬɘ ȹɘŬɢŮɑɟɘůɖɠ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȾŬɟˊŮɜɐůɘ 

* E-mail: palaiologou@aua.gr  

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Minimum Travel Time, ȾɟɐŰɖ, ȷɜŰɘˊɡɟɘəɧɠ ɆɢŮŭɘŬůɛɧɠ, FlamMap 

Ƀɘ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɞɡ ɜɧŰɘɞɡ Ʌɏɗɡɛɜɞɡ ɏɢɞɡɜ ŬˊɞŭŮɘɢŰŮɑ 

ˊɞɚɚŬˊɚɩɠ ŮˊɘɕɐɛɘŮɠ ɔɘŬ Űɖɜ Űɞˊɘəɐ ɞɘəɞɜɞɛɑŬ, ˊɞɡ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŮ ŬɔɟɞŰɘəɏɠ əŬɘ 

əŰɖɜɞŰɟɞűɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȼ ˊɡɟəŬɔɘɎ ˊɞɡ ɏəŬɣŮ Űɞɡɠ ŬɛˊŮɚɩɜŮɠ Űɤɜ ɀŮɚɎɛˊɤɜ 

Űɖɜ 15ɖ Ƚɞɡɚɑɞɡ Űɞɡ 2022 ŮɑɜŬɘ ɛɑŬ ŰɏŰɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɐ əŬɘ əŬŰŬůŰɟɞűɘəɐ ˊɡɟəŬɔɘɎ 

ɛŮ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖɜ ŬˊɩɚŮɘŬ ŭŮəɎŭɤɜ ůŰɟŮɛɛɎŰɤɜ 

ŬɛˊŮɚɩɜɤɜ əŬɘ ŮɚŬɘɩɜɤɜ. ȹŮɜ ŮɑɜŬɘ ɛɧɜɞ ɞɘ ɎɛŮůŮɠ ɞɘəɞɜɞɛɘəɏɠ ŬˊɩɚŮɘŮɠ ˊɞɡ ŮɑɜŬɘ 

ŮɛűŬɜŮɑɠ əŬɘ ɛŮŰɟɐůɘɛŮɠ, ŮɑɜŬɘ əŬɘ ɖ ɣɡɢɞɚɞɔɘəɐ ŮˊɘɓɎɟɡɜůɖ əŬɘ ŬˊɞɔɞɐŰŮɡůɖ ˊɞɡ 

ˊɟɞəɚɐɗɖəŮ ɖ ɞˊɞɑŬ Ŭɜ ŭŮɜ ŮˊɘŰŮɡɢɗŮɑ ɖ ŬɜŬůŰɟɞűɐ Űɖɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ əŬɘ 

əɞɘɜɤɜɘəɎ ˊɟɞɓɚɐɛŬŰŬ ɧˊɤɠ ɖ ɛŮŰŬɜɎůŰŮɡůɖ əŬɘ ɏɝɞŭɞɠ Űɤɜ ɜɏɤɜ Ŭɜɗɟɩˊɤɜ Ŭˊɧ Űɖɜ 

ˊŮɟɘɞɢɐ, ŬɚɚɎ əŬɘ ŬɜɎůɢŮůɖ Űɤɜ ŮˊŮɜŭɨůŮɤɜ əŬɘ Űɖɠ ŮˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ɜɏɤɜ. 

ȺɑɜŬɘ Ůˊɞɛɏɜɤɠ ŮˊɘŰŬəŰɘəɐ ɖ ŬɜɎɔəɖ ɔɘŬ Űɖ ɚɐɣɖ ɛɏŰɟɤɜ ˊɞɡ ɗŬ ɛŮŰɟɘɎůɞɡɜ Űɘɠ 

ŬɟɜɖŰɘəɏɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ əŬɘ ɣɡɢɞɚɞɔɘəɏɠ ŮˊɘˊŰɩůŮɘɠ.  

ȷəɧɛŬ ůɖɛŬɜŰɘəɧŰŮɟɞ ɧɛɤɠ ŮɑɜŬɘ ɜŬ ɛˊɞɟɏůɞɡɛŮ ɜŬ əŬŰŬɜɞɐůɞɡɛŮ ŰŬ ɘůŰɞɟɘəɎ 

ˊɟɧŰɡˊŬ Űɤɜ ˊɡɟəŬɔɘɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ɜŬ ˊɟɞɓɚɏɣɞɡɛŮ, ůŰɞ ɛɏŰɟɞ Űɞɡ ŮűɘəŰɞɨ, Űɞ 

ˊɤɠ ɛŮɚɚɞɜŰɘəɏɠ ˊɡɟəŬɔɘɏɠ ɛˊɞɟŮɑ ɜŬ Ŭɟɢɑůɞɡɜ əŬɘ ŮɝŮɚɘɢɗɞɨɜ ůŮ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ, 

ŬˊŮɘɚɩɜŰŬɠ Ůə ɜɏɞɡ əŬɚɚɘɏɟɔŮɘŮɠ, ɞɘəɘůɛɞɨɠ əŬɘ Ŭɜɗɟɩˊɞɡɠ. ȼ ɘŭɘɞɛɞɟűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ 

ůŮ ůɢɏůɖ ɛŮ ɎɚɚŮɠ ˊɡɟɧˊɚɖəŰŮɠ ˊŮɟɘɞɢɏɠ Űɖɠ ɖˊŮɘɟɤŰɘəɐɠ ȺɚɚɎŭɞɠ ŮɑɜŬɘ ɧŰɘ ɖ ɓɚɎůŰɖůɖ 

ŭŮɜ ŮɑɜŬɘ ŭŮɜŭɟɩŭɖɠ ŭŬůɘəɐ ŬɚɚɎ űɟɡɔŬɜɘəɐ əŬɘ ɢɞɟŰɞɚɘɓŬŭɘəɐ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛɖɜ 

ɏɢŮɘ ɏɜŰɞɜŮɠ ɞɘəɞɚɞɔɘəɏɠ ŮˊɘˊŰɩůŮɘɠ, ɏɢɞɜŰŬɠ Űɖɜ ŮɔɔŮɜɐ ɘŭɘɧŰɖŰŬ ɜŬ ŬɜŬəɎɛˊŰŮɘ ˊɚɐɟɤɠ 

ůŰɖɜ ˊɟɤŰɨŰŮɟɖ əŬŰɎůŰŬůɖ ɏˊŮɘŰŬ Ŭˊɧ 3 ɏɤɠ 5 ɏŰɖ. ȷɡŰɧ ŮɑɜŬɘ ɗŮŰɘəɧ Ŭˊɧ Űɖɜ 

ɞɘəɞɚɞɔɘəɐ ɗɏŬůɖ, ŬɚɚɎ Ɏəɟɤɠ ŬɟɜɖŰɘəɧ əŬɘ ŬɜɖůɡɢɖŰɘəɧ Ŭˊɧ Űɖ ůəɞˊɘɎ Űɖɠ 

ˊɡɟɞˊɟɞůŰŬůɑŬɠ Ůűɧůɞɜ ůɨɜŰɞɛŬ, ɖ ɓɘɞɛɎɕŬ ɝŬɜŬɔɑɜŮŰŬɘ ŮˊŬɟəɐɠ ɩůŰŮ ɜŬ ˊɟɞəŬɚɏůŮɘ 

ɛɑŬ Ŭəɟɘɓɩɠ ɧɛɞɘŬ ˊɡɟəŬɔɘɎ ɧˊɤɠ ŬɡŰɐ ˊɞɡ ɏəŬɣŮ ˊɟɘɜ ŰɟɑŬ ɐ ˊɏɜŰŮ ɢɟɧɜɘŬ. ȷɡŰɧ ɧˊɤɠ 

ŮɑɜŬɘ ŮɨəɞɚŬ əŬŰŬɜɞɖŰɧ ŭŮɜ ůɡɛɓŬɑɜŮɘ ůŮ ŭɎůɖ əɤɜɞűɧɟɤɜ ɐ ˊɚŬŰɡűɨɚɚɤɜ, ůŰŬ ɧˊɞɘŬ 

ɖ ɓɚɎůŰɖůɖ ŮˊŬɜɏɟɢŮŰŬɘ ůŰɖɜ ˊɟɤŰɨŰŮɟɖ əŬŰɎůŰŬůɖ ɏˊŮɘŰŬ Ŭˊɧ 10-20 ɏŰɖ, əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɤɜ ɞˊɞɑɤɜ ɜɏŮɠ ˊɡɟəŬɔɘɏɠ ɏɢɞɡɜ ůŬűɩɠ ŭɘŬűɞɟŮŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

(ɏɟˊɞɡůŮɠ ŮˊɘűŬɜŮɘŬəɏɠ ŬɜŰɑ ɔɘŬ əɧɛɖɠ), ŰŬɢɨŰɖŰŬ ŮɝɎˊɚɤůɖɠ (ɛŮɔŬɚɨŰŮɟɖ ůŮ ůɢɏůɖ ɛŮ 

ŬɡŰɐ ˊɞɡ ˊŬɟɞɡůɑŬɕŬɜ ɧŰŬɜ əŬɚɡˊŰɧŰŬɜŮ Ŭˊɧ ŭɏɜŰɟŬ) əŬɘ ɏɜŰŬůɖ (ɛɘəɟɧŰŮɟɖ ůŮ ůɢɏůɖ 

ɛŮ Űɞ ˊŬɟŮɚɗɧɜ). 

ɆŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ ɗŬ ŮˊɘɢŮɘɟɖɗŮɑ ɛŮ Űɖ Ŭɝɘɞˊɞɑɖůɖ ɢɤɟɘəɩɜ ɛɞɜŰɏɚɤɜ 

ˊɟɞůɞɛɞɘɩůŮɤɜ ˊɡɟəŬɔɘɩɜ (FlamMap, ɛŮ Űɞɡɠ Ŭɚɔɧɟɘɗɛɞɡɠ Minimum Travel Time əŬɘ 

Treatment Optimization Model) ɜŬ əŬŰŬɜɞɖɗŮɑ Űɞ ˊɤɠ əŬɘ ˊɞɡ ɛŮɚɚɞɜŰɘəɏɠ ˊɡɟəŬɔɘɏɠ 
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ɛˊɞɟŮɑ ɜŬ ɝŮəɘɜɐůɞɡɜ əŬɘ ɜŬ ŬˊŮɘɚɐůɞɡɜ Ůə ɜɏɞɡ Űɞɡɠ ŬɛˊŮɚɩɜŮɠ əŬɘ ŮɚŬɘɩɜŮɠ Űɤɜ 

ɀŮɚɎɛˊɤɜ, ɛŮ ˊɞɘŬ ɏɜŰŬůɖ ˊɟɞɓɚɏˊŮŰŬɘ ɧŰɘ ɗŬ əɎɣɞɡɜ, əŬɘ Ŭˊɧ ˊɞɘŮɠ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ 

ˊɘɗŬɜɧŰŮɟɞ ɜŬ əɘɜɖɗɞɨɜ ɛŮ ɛŮɔɎɚɖ ŰŬɢɨŰɖŰŬ. ȷəɧɛŬ, ɞɘ ˊɟɞůɞɛɞɘɩůŮɘɠ ɛˊɞɟɞɨɜ ɜŬ 

ŭŮɑɝɞɡɜ Űɞ ˊɞɡ ɗŬ ŮɑɜŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰŮɟŬ ŰŬ ɛɏŰɟŬ ɛŮɑɤůɖɠ Űɖɠ əŬɨůɘɛɖɠ ɨɚɖɠ ɐ 

ŬɚɚŬɔɐɠ Űɖɠ ůɨůŰŬůɖɠ ɐ Űɖɠ ŭɞɛɐɠ ɐ Űɖɠ ŭɘɎŰŬɝɖɠ Űɖɠ ɓɚɎůŰɖůɖɠ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɞ 

ɛŮŰɟɘŬůɛɧɠ ŬɡŰɩɜ Űɤɜ ɛŮɚɚɞɜŰɘəɩɜ ˊŮɟɘůŰŬŰɘəɩɜ ˊɡɟəŬɔɘɎɠ. ȼ ŮɟɔŬůɑŬ ˊɟɞŰŮɑɜŮɘ 

ˊŮɟɘɞɢɏɠ ɧˊɞɡ, ɓɎůŮɘ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ, Ŭɜ ŮűŬɟɛɞůŰŮɑ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ əŬɨůɘɛɖɠ ɨɚɖ ɐ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɜɏŮɠ ŬɜŰɘˊɡɟɘəɏɠ ɕɩɜŮɠ ɛˊɞɟɞɨɜ ůŮ 

ɛŮɔɎɚɞ ɓŬɗɛɧ ɜŬ ŬɜŬůɢɏůɞɡɜ ɐ ˊŮɟɘɞɟɑůɞɡɜ Űɖɜ ɏɜŰŬůɖ əŬɘ ůűɞŭɟɧŰɖŰŬ əŬɨůɖɠ ŬɡŰɩɜ 

Űɤɜ ɛŮɚɚɞɜŰɘəɩɜ ˊɡɟəŬɔɘɩɜ. 

ȼ ŮɟɔŬůɑŬ əɎɜŮɘ ŬɜŬŭɟɞɛɐ ůŰɞ ɘůŰɞɟɘəɧ Űɤɜ ŬɔɟɞŰɞŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ˊɞɡ ɏˊɚɖɝŬɜ 

Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ, ɛŮ ŮˊɑəŮɜŰɟɞ Űɘɠ ɀɏɚŬɛˊŮɠ, Ŭˊɧ Űɞ 1984 ɛɏɢɟɘ Űɞ 2023. 

ȷəɞɚɞɡɗŮɑ ɛɑŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŬɜŬɚɨɞɜŰŬɠ Űɞɡɠ əɡɟɑŬɟɢɞɡɠ 

Űɨˊɞɡɠ ɓɚɎůŰɖůɖɠ əŬɘ ŮŭŬűɞəɎɚɡɣɖɠ, ŰŬ ɛɞɜŰɏɚŬ əŬɨůɘɛɖɠ ɨɚɖɠ (ŭɖɚŬŭɐ Űɞ ˊɞɘŬ ŮɑɜŬɘ 

ŰŬ űɞɟŰɑŬ əŬɘ ɖ ŭɘɎŰŬɝɖ Űɖɠ ɜŮəɟɐɠ əŬɘ ɕɤɜŰŬɜɐɠ ɓɘɞɛɎɕŬɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ˊɞɡ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛɖ ˊɟɞɠ əŬŰŬɜɎɚɤůɖ Ŭˊɧ ɛɑŬ ˊɡɟəŬɔɘɎ) əŬɘ Űɖɜ ŬɜŬɛŮɜɧɛŮɜɖ ůɡɛˊŮɟɘűɞɟɎ 

ˊɡɟəŬɔɘɎɠ ůŮ əɎɗŮ ɏɜŬ Ŭˊɧ ŬɡŰɎ. ɆŰɖ ůɡɜɏɢŮɘŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏɜŬɠ ůɨɜŰɞɛɞɠ 

Ŭˊɞɚɞɔɘůɛɧɠ Űɖɠ Ůɝɏɚɘɝɖɠ əŬɘ ɎɛŮůɤɜ ŮˊɘˊŰɩůŮɤɜ Űɖɠ ˊɡɟəŬɔɘɎɠ Űɖɠ 15ɖɠ Ƚɞɡɚɑɞɡ 2022. 

ɆŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɢɎɟŰŮɠ əŬɘ ˊɑɜŬəŮɠ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɡɜ ůɖɛŬɜŰɘəɏɠ 

ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɏɠ ɛŮ Űɞ űŬɘɜɧɛŮɜɞ Űɤɜ ˊɡɟəŬɔɘɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

ɆɡɜɞˊŰɘəɎ, Ŭˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŮɟɔŬůɑŬɠ ˊɟɞɏəɡɣŮ ɖ ŬɜɎɔəɖ ɜŬ ŭɘŬɜɞɘɢɗɞɨɜ ɜɏŮɠ 

ŬɜŰɘˊɡɟɘəɏɠ ɕɩɜŮɠ ɛɐəɞɡɠ 7.2 km, ˊɚɎŰɞɡɠ 50 m əŬɘ ůɡɜɞɚɘəɞɨ ŮɛɓŬŭɞɨ 360 

ůŰɟŮɛɛɎŰɤɜ, ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ɕɩɜŮɠ ˊɚɐɟɞɡɠ ŬˊɞɛɎəɟɡɜůɐɠ Űɖɠ əŬɨůɘɛɖɠ ɨɚɖɠ ůŮ 

ˊɚɎŰɞɠ 15 m ɔɨɟɤ Ŭˊɧ ŰŬ ˊɞɚɨɔɤɜŬ Űɤɜ ŬɛˊŮɚɩɜɤɜ, ůɡɜɞɚɘəɞɨ ŮɛɓŬŭɞɨ 168 

ůŰɟŮɛɛɎŰɤɜ, əŬɘ ɜŬ ŭɘŮɜŮɟɔɖɗɞɨɜ əŬɗŬɟɘůɛɞɑ Űɞɡ ɡˊɞɟɧűɞɡ əŬɘ əɚŬŭŮɨůŮɘɠ ůŮ ŭɎůɖ 

ŭɟɡɧɠ əŬɘ ŮɚŬɘɩɜŮɠ ůɡɜɞɚɘəɞɨ ŮɛɓŬŭɞɨ 885 ůŰɟŮɛɛɎŰɤɜ. ɆŰɧɢɞɠ Űɖɠ ˊŬɟɞɡůɑŬůɖɠ 

ŬɡŰɩɜ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛɏůɤ ɢŬɟŰɞɔɟɎűɖůɖɠ ŮɑɜŬɘ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ŮˊɘəɞɡɟɘəɎ əŬɘ 

ůɡɛˊɚɖɟɤɛŬŰɘəɎ ůŰɖ ɛŮɚɚɞɜŰɘəɐ ůɨɜŰŬɝɖ Űɞɡ ɆɢŮŭɑɞɡ ȷɜŰɘˊɡɟɘəɐɠ ɄɟɞůŰŬůɑŬɠ Űɞɡ 

ɜɞɛɞɨ ɅŮɗɨɛɜɞɡ, Ůɜɩ Ŭɜ əɟɘɗŮɑ ɧŰɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ əŬɘ ɢɟɐůɘɛŬ, ɜŬ 

ŮˊŮəŰŬɗŮɑ əŬɘ ůŮ ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɅŮɗɨɛɜɞɡ ɐ əŬɘ ɞɚɧəɚɖɟɖɠ Űɖɠ ȾɟɐŰɖɠ.  

ȾɚŮɑɜɞɜŰŬɠ, ŰŬ ɛɏŰɟŬ ˊɡɟɞˊɟɞůŰŬůɑŬɠ ˊɞɡ ˊɟɞŰŮɑɜɞɜŰŬɘ əŬɘ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŬűŬɑɟŮůɖ 

Űɖɠ ɓɘɞɛɎɕŬɠ ŭŮɜ ŮɑɜŬɘ ɛɧɜɘɛŬ Ůűɧůɞɜ ɞˊɞɘɞŭɐˊɞŰŮ ɛɏŰɟɞ ŮűŬɟɛɞůŰŮɑ ɗŬ ɏɢŮɘ 

ˊŮɟɘɞɟɘůɛɏɜɞ ɢɟɧɜɞ ɕɤɐɠ, ɛŮŰŬɝɨ 3-5 ŮŰɩɜ, ɏˊŮɘŰŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ɖ ɓɚɎůŰɖůɖ ɗŬ 

ŮˊŬɜŬəɎɛɣŮɘ ůŰɖɜ ˊɟɤŰɨŰŮɟɖ əŬŰɎůŰŬůɖ. ȷɡŰɧ ŬˊŬɘŰŮɑ ůɡɜŰɐɟɖůɖ Űɤɜ ɜɏɤɜ 

ŬɜŰɘˊɡɟɘəɩɜ ɕɤɜɩɜ ɧˊɞŰŮ ŬɡŰɧ əɟɘɗŮɑ ŬˊŬɟŬɑŰɖŰɞ ɩůŰŮ ɜŬ ŭɘŬŰɖɟɐůɞɡɜ Űɖɜ ɘŭɘɧŰɖŰŬ 

Űɖɠ ŬɜɎůɢŮůɖɠ ɛŮɚɚɞɜŰɘəɩɜ ˊɡɟəŬɔɘɩɜ. 
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In response to the escalating threat posed by wildfires, particularly in the Mediterranean 

region exacerbated by climate change, Geographic Information Systems (GIS) have 

emerged as indispensable tools for comprehensive wildfire management. Our study 

presents a multifaceted approach harnessing GIS to address various facets of wildfire 

management, including risk identification, monitoring, impact estimation, and post-fire 

recovery assessment. Central to our research is the development of an integrated model 

tailored specifically for wildfire risk assessment in Greece. This model integrates 

meteorological risk factors with the Lowveld Fire Danger Index (LFDI) alongside other 

critical factors that fall in the categories of land cover, human activity, and topography 

through the application of Multi-Criteria Decision Analysis (MCDA) with Analytical 

Hierarchy Process (AHP). Notably, our model has demonstrated the ability to predict over 

80% of wildfire ignitions that evolve into significant wildfires in high or very high-risk 

areas. Leveraging the Random Forest classification algorithm, our model facilitates the 

analysis of extensive datasets derived from Sentinel-1 and Sentinel-2 images, allowing 

for annual updates reflecting the latest land cover data to produce high-resolution risk 

maps delineating wildfire-prone areas across Greece. These maps serve as valuable 

resources for informed decision-making, enabling stakeholders to devise proactive 
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wildfire mitigation strategies and allocate resources optimally. Additionally, our 

contribution extends to near real-time wildfire monitoring through the development of 

the "Wildfire Monitoring" application, utilizing Visible Infrared Imaging Radiometer 

Suite (VIIRS) data to visualize the evolution of global active wildfires. By prioritizing 

the latest hotspots, users gain crucial insights into wildfire progression and scale, 

empowering timely intervention and response efforts. Furthermore, we streamline the 

process of wildfire impact estimation with the "Wildfire Impact" application, employing 

the Difference Normalized Burn Ratio (DNBR) index and the cloud computing 

capabilities of Google Earth Engine to swiftly generate exportable files of impacted 

regions and classify the severity of wildfires. Augmenting this process, our impact 

assessment workflow enriches wildfire polygons with critical contextual information, 

synthesized into an interactive ArcGIS dashboard for comprehensive understanding and 

decision support. Finally, our commitment to effective wildfire management extends to 

post-fire recovery monitoring, facilitated by the "Wildfire Recovery" application. This 

tool enables stakeholders to monitor the restoration progress of wildfire-affected areas 

through time-series analysis of vegetation indices including Normalized Vegetation Index 

(NDVI) and Normalized Burn Ratio Index (NBR) derived from Sentinel-2 imagery, 

providing insights crucial for adaptive management strategies. In conclusion, our study 

underscores the pivotal role of GIS in wildfire management, offering a suite of 

applications tailored to various stages of the wildfire lifecycle. From proactive risk 

assessment to near real-time monitoring, impact estimation, and post-fire recovery, our 

contributions aim to equip stakeholders with actionable insights and tools for effective 

wildfire mitigation and resilience-building efforts amidst the escalating challenges posed 

by climate change. 
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ɆɈɁȺȹɅȽȷ VII: ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ï ūɡůɘəɏɠ ȾŬŰŬůŰɟɞűɏɠ (II) 
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ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȺŭŬűɘəɐ ɡɔɟŬůɑŬ (SM), NDVI, SMAP, Landsat 8, ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ, 

ɢɎɟŰŮɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ˊɡɟəŬɔɘɎɠ 

Ƀɘ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ůŰɘɠ ɀŮůɞɔŮɘŬəɏɠ ˊŮɟɘɞɢɏɠ əŬɘ ɘŭɘŬɑŰŮɟŬ Űɞɡ ɜɧŰɞɡ, ɔɑɜɞɜŰŬɘ 

ɞɚɞɏɜŬ əŬɘ ˊɘɞ ůɡɢɜɏɠ ŬɚɚɎ əŬɘ əŬŰŬůŰɟɞűɘəɧŰŮɟŮɠ. Ƀɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮˊɖɟŮɎɕɞɜŰŬɘ 

ŮˊɘŭŮɘəɜɨɞɡɜ ɛɘŬ ŬɡɝŬɜɧɛŮɜɖ ŰɎůɖ, Ůɜɩ ɖ Ůˊɞɢɐ ŮɛűɎɜɘůɖɠ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ 

ŭɘŮɡɟɨɜŮŰŮ Ŭˊɧ Űɞɡɠ ˊɟɩŰɞɡɠ ɛɐɜŮɠ Űɖɠ Ɏɜɞɘɝɖɠ ɏɤɠ Űɞ Űɏɚɞɠ Űɞɡ űɗɘɜɞˊɩɟɞɡ. ȷɡŰɎ ŰŬ 

ŬɜɖůɡɢɖŰɘəɎ ŮɡɟɐɛŬŰŬ ɗɏŰɞɡɜ Űɖɜ ŬɜɎɔəɖ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ ɛɏɗɞŭɞɘ ŮɡŬɘůɗɖůɑŬɠ ɘəŬɜɏɠ 

ɜŬ ŬɜŬɔɜɤɟɑůɞɡɜ ˊŮɟɘɞɢɏɠ ŮɡɎɚɤŰŮɠ ůŰɖɜ ŮɛűɎɜɘůɖ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ. ȼ ˊŬɟɞɨůŬ 

ɛŮɚɏŰɖ ůŰɞɢŮɨŮɘ ůŰɞɜ ŮɜŰɞˊɘůɛɧ Űɡɢɩɜ ˊɟɧŭɟɞɛɤɜ ˊɟɞŮɘŭɞˊɞɘɖŰɘəɩɜ ůɖɛɎŰɤɜ ˊɞɡ 

ŭɨɜŬŰŬɘ ɜŬ ŮəˊɏɛˊɞɜŰŬɘ Ŭˊɧ Űɖɜ ɡɔɟŬůɑŬ Űɞɡ ŮŭɎűɞɡɠ (SM) ŬɚɚɎ əŬɘ Űɞ ŭŮɑəŰɖ 

ɓɚɎůŰɖůɖɠ (NDVI) ɛɏůŬ Ŭˊɧ Űɖɜ ɛŮɚɏŰɖ 11 ɛŮɔɎɚɤɜ ůŮ ɏəŰŬůɖ ŬɚɚɎ əŬɘ 

əŬŰŬůŰɟɞűɘəɩɜ ˊɡɟəŬɔɘɩɜ ˊɞɡ ůɖɛŮɘɩɗɖəŬɜ ůŰɖɜ ȺɚɚɎŭŬ əŬŰɎ ŰŬ ɏŰɖ 2021, 2022 əŬɘ 

2023. ȸŬůɘůŰɐəŬɛŮ ůŮ ˊɟɞɖɔɞɨɛŮɜŮɠ ɛŮɚɏŰŮɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ɞˊɞɑŮɠ ɞɘ ŭŮɑəŰŮɠ SM əŬɘ 

NDVI ŬˊɞŰŮɚɞɨɜ əŬŰɎɚɚɖɚŮɠ ɛŮŰŬɓɚɖŰɏɠ ɔɘŬ ɜŬ Ŭˊɞŭɩůɞɡɜ ŬɜɖůɡɢɖŰɘəɏɠ ŬɚɚŬɔɏɠ ůŰɘɠ 

ɢɤɟɘəɏɠ əŬɘ ɢɟɞɜɘəɏɠ ůɡɜɗɐəŮɠ ɓɚɎůŰɖůɖɠ, ɞŭɖɔɩɜŰŬɠ ůŰɖɜ ɏɜŬɟɝɖ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ. 

ȷɝɘɞɚɞɔɐɗɖəŮ Űɞ ˊɘɗŬɜɧ ˊɟɧŭɟɞɛɞ ůɐɛŬ Űɖɠ SM Ŭˊɧ Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ Soil 

Moisture Active Passive (SMAP) L4, ɤɠ ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖɜ Ůəŭɐɚɤůɖ ŭŬůɘəɐɠ 

ˊɡɟəŬɔɘɎɠ. Ⱥˊɘˊɚɏɞɜ, Űɞ ˊɟɞɥɧɜ USGS Landsat 8 Level 2, Collection 2, Tier 1, ůŮ ɢɤɟɘəɐ 

ŬɜɎɚɡůɖ 30 m, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɛɖɜɘŬɑɤɜ Űɘɛɩɜ NDVI ɔɘŬ Űɖɜ 

ˊŮɟɑɞŭɞ ɛŮɚɏŰɖɠ, ɤɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ Űɘɛɏɠ ɔɘŬ Űɘɠ ůɡɜɗɐəŮɠ ɓɚɎůŰɖůɖɠ. ɇɧůɞ ɞɘ 

ɢɟɞɜɞůŮɘɟɏɠ SM ɧůɞ əŬɘ ɞɘ ɢɟɞɜɞůŮɘɟɏɠ NDVI ŬɝɘɞɚɞɔɐɗɖəŬɜ ɔɘŬ ɛɘŬ ˊŮɟɑɞŭɞ ˊŮɟɑˊɞɡ 

2 ŮŰɩɜ ˊɟɘɜ Ŭˊɧ Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ əɎɗŮ ŭŬůɘəɐɠ ˊɡɟəŬɔɘɎɠ. ȷɘůɗɖŰɐɟŮɠ ŮŭŬűɘəɐɠ 
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ɡɔɟŬůɑŬɠ ŰɞˊɞɗŮŰɐɗɖəŬɜ ůŰɞ ɄŬˊɑəɘɞ ɧɟɞɠ, ɛɘŬ ˊŮɟɘɞɢɐ ˊɞɡ Ůˊɚɐɔɖ ŭɨɞ űɞɟɏɠ Ŭˊɧ 

ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ Űɞ 2022 əŬɘ Űɞ 2023, əŬɘ ɓŬɗɛɞɜɞɛɐɗɖəŬɜ ˊɟɘɜ Ŭˊɧ Űɖɜ ŮɔəŬŰɎůŰŬůɐ 

Űɞɡɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɝɐɟŬɜůɖ ůŮ űɞɨɟɜɞ ŭŮɘɔɛɎŰɤɜ ŮŭɎűɞɡɠ. Ƀɘ ɖɛŮɟɐůɘŮɠ Űɘɛɏɠ SM 

ɡˊɞɚɞɔɑůŰɖəŬɜ əŬŰɎ ɛɏůɞ ɧɟɞ ůŰɞ ɛɖɜɘŬɑɞ ɢɟɞɜɘəɧ ɓɐɛŬ əŬɘ ůɡɔəɟɑɗɖəŬɜ ɛŮ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ SMAP. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŬɜɎɚɡůɖɠ ˊɟɞůŭɘɧɟɘůŬɜ 

ůɡɔəŮəɟɘɛɏɜŮɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ɛŮɚŮŰɩɛŮɜɤɜ ɛŮŰŬɓɚɖŰɩɜ, ɞɘ ɞˊɞɑŮɠ ŰŮɚɘəɎ ůəɘŬɔɟɎűɖůŬɜ 

ˊŮɟɘɞɢɏɠ ŮɡŬɑůɗɖŰŮɠ ɔɘŬ Űɖɜ ɏɜŬɟɝɖ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ. Ƀɘ Űɘɛɏɠ ɔɘŬ Űɞ NDVI, ůŮ ɧɚŮɠ 

Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮˊɖɟŮɎůŰɖəŬɜ Ŭˊɧ Űɖɜ ˊɡɟəŬɔɘɎ, əɡɛɎɜɗɖəŬɜ Ŭˊɧ 0,13 ɏɤɠ 0,35, Ůɜɩ 

ɖ ɛɏůɖ ɛɖɜɘŬɑŬ SM ŮɛűɎɜɘůŮ ůŰŬɗŮɟɎ ŬɟɜɖŰɘəɏɠ ŬɜɤɛŬɚɑŮɠ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ Ɏɜɞɘɝɖ ɔɘŬ 

ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ. ȼ ŬɜɎɚɡůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŬˊɏŭɤůŮ Űɘɛɏɠ r=0,7 ɔɘŬ Űɘɠ in situ ɛŮŰɟɐůŮɘɠ SM əŬɘ ɔɘŬ Űɖ ɟɘɕɘəɐ ɕɩɜɖ 

SMAP SM, Ůɜɩ r = 0,78 ɔɘŬ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ SMAP Sɀ. ȼ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ ɛˊɞɟŮɑ 

ɜŬ ɗŮɤɟɖɗŮɑ ɤɠ ŭŮɑəŰɖ ůɡɜɏˊŮɘŬɠ (indication of the consistency) ɛŮŰŬɝɨ Űɤɜ ŮˊɑɔŮɘɤɜ 

ɛŮŰɟɐůŮɤɜ əŬɘ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Űɘɛɩɜ SMAP L4. ȳůɞ ŬűɞɟɎ Űɞ NDVI, ŭŮɜ 

ˊŬɟŬŰɖɟɐɗɖəŬɜ ůɡɔəŮəɟɘɛɏɜŮɠ ɢɟɞɜɘəɏɠ ŰɎůŮɘɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮˊɚɐɔɖůŬɜ Ŭˊɧ Űɘɠ 

ˊɡɟɧˊɚɖəŰŮɠ ˊŮɟɘɞɢɏɠ, ŮəŰɧɠ Ŭˊɧ Űɘɠ ŬɜŬɛŮɜɧɛŮɜŮɠ ŮˊɞɢɘŬəɏɠ ŭɘŬəɡɛɎɜůŮɘɠ, əŬŰɎ Űɖɜ 

ˊŮɟɑɞŭɞ ˊɟɘɜ Ŭˊɧ Űɖɜ Ůəŭɐɚɤůɖ Űɖɠ ˊɡɟəŬɔɘɎɠ. ɇɏɚɞɠ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɢɎɟŰŮɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ˊɡɟəŬɔɘɎɠ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɖɠ ŮˊɘəɟɎŰŮɘŬɠ Űɖɠ ɢɩɟŬɠ, ŮˊŬɚɖɗŮɨɞɜŰŬɠ Űɖ 

ɢɟɖůɘɛɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŰɖɚŮˊɘůəɧˊɖůɖɠ ŬɜŬűɞɟɘəɎ ɛŮ Űɞ SM əŬɘ Űɞ NDVI. ȳɚŬ 

ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɏɟŮɡɜŬɠ, Ůűɧůɞɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůɤůŰɎ Ŭˊɧ Űɞɡɠ 

Ŭɟɛɧŭɘɞɡɠ űɞɟŮɑɠ, ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ůɖɛŬɜŰɘəɎ ŮɟɔŬɚŮɑŬ ɔɘŬ Űɖɜ ɓŮɚŰɑɤůɖ Űɤɜ 

ɡűɘůŰɎɛŮɜɤɜ ɛɞɜŰɏɚɤɜ ˊɟɧɔɜɤůɖɠ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ŬɚɚɎ əŬɘ ɔɘŬ Űɖ ɢɤɟɘəɐ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ ŮɡɎɚɤŰɤɜ ˊŮɟɘɞɢɩɜ ůŰɖɜ ŮɛűɎɜɘůɖ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ůŰɞ 

ɛɏɚɚɞɜ.  
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ɃɅȽɃŪȺɇȼɆȼ ɀȺȽȾɇɋɁ ɄȺɅȽɃɉɋɁ ȹȷɆȽȾȼɆ ȾȷȽ ȷɆɇȽȾȼɆ 

ȾȷȿɈɊȼɆ (WUI), ɀȺ ɉɅȼɆȼ ȹȺȹɃɀȺɁɋɁ 

ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ȾȷȽ GIS, ȺȾɇȽɀȼɆȼ ȾȽɁȹɈɁɃɈ ȾȷȽ 

ɄȽŪȷɁȼ ȷȿȿȼȿɃɆɈɆɉȺɇȽɆȼ ɀȺ ɇȽɆ ɄɈɅȾȷũȽȺɆ ɆɇȼɁ 

ȷɇɇȽȾȼ 
Topic: Geospatial Technologies-Spatial Technologies (Remote Sensing, Satellite Data, 

DGPS, Data Transfer via Wireless network, IoT) 

Ƀɘəɞɜɧɛɞɡ ȷɜŰɤɜɑŬ1, ɊɤɛɘɎŭɖɠ ȺɛɛŬɜɞɡɐɚ1*, ȷɓɟŬɛɑŭɞɡ ɀŬɟɘɚɞɨ1 

1Ⱥɟɔ. ɃɟɡəŰɞɚɞɔɑŬɠ-ũŮɤɚɞɔɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ & ũŮɤɟɔɘəɐɠ 

ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

*Contact Person: E. ɊɤɛɘɎŭɖɠ, mpsomiadis@aua.gr  

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: WUI, űŬůɛŬŰɘəɞɑ ŭŮɑəŰŮɠ, ŮɚŮɨɗŮɟŬ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ, ɢɤɟɘəɐ 

ůɡůɢɏŰɘůɖ, ŭɘŬɢɟɞɜɘəɏɠ əŬŰŬɔɟŬűɏɠ. 

ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɖ ůɖɛŬůɑŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ əɘɜŭɨɜɞɡ Űɤɜ 

ˊɡɟəŬɔɘɩɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɛŮɘəŰɐɠ ŭŬůɘəɐɠ əŬɘ ŬůŰɘəɐɠ əɎɚɡɣɖɠ (WUI), ˊɞɡ 

ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɖɜ ȷŰŰɘəɐ. ɇŬ Wildland-Urban Interfaces (WUI) ŮɑɜŬɘ ˊŮɟɘɞɢɏɠ ɧˊɞɡ 

ɞɘ ŬɜɗɟɩˊɘɜŮɠ ɡˊɞŭɞɛɏɠ ŮűɎˊŰɞɜŰŬɘ ɐ ŬɜŬɛŮɘɔɜɨɞɜŰŬɘ ɛŮ Űɞ ŭŬůɘəɧ ˊŮɟɘɓɎɚɚɞɜ, Ůɜɩ 

ŰŬɡŰɧɢɟɞɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ɡɣɖɚɐ ŮɡŬɘůɗɖůɑŬ ůŰɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ŬɡɝŬɜɧɛŮɜɖɠ ůɡɢɜɧŰɖŰŬɠ Űɤɜ ˊɡɟəŬɔɘɩɜ ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊɟɞɏɚŮɡůɖɠ əŬɘ Űɖɠ ŬɚɚŬɔɐɠ 

ɢɟɐůɖɠ ɔɖɠ, əɟɑɜŮŰŬɘ ŬɜŬɔəŬɑŬ ɖ ŮɝɏŰŬůɖ Űɖɠ ůɡůɢɏŰɘůɖɠ Űɤɜ ˊŬɟŬˊɎɜɤ. ȼ ˊŮɟɘɞɢɐ Űɖɠ 

ȷŰŰɘəɐɠ ŮɛűŬɜɑɕŮɘ ɛŮɔɎɚɖ ŬůŰɘəɐ ŭɧɛɖůɖ əŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɖ ŮˊɏəŰŬůɖ Űɞɡ 

ŬůŰɘəɞɨ ɘůŰɞɨ ˊɘɗŬɜɧŰŬŰŬ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖɜ ŮˊɘŭŮɑɜɤůɖ Űɤɜ űŬɘɜɞɛɏɜɤɜ ˊɡɟəŬɔɘɩɜ. ũɘŬ 

Űɞ ůəɞˊɧ ŬɡŰɧ, ŭɘŬűɞɟŮŰɘəɎ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ŮɚɐűɗɖůŬɜ Ŭˊɧ ŮɚŮɨɗŮɟŮɠ ɓɎůŮɘɠ 

ɣɖűɘŬəɩɜ əŬɘ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ůɡɜŭɡɎůŰɖəŬɜ.  ȹɖɛɘɞɡɟɔɐɗɖəŬɜ 

ůɖɛŬɜŰɘəɞɑ űŬůɛŬŰɘəɞɑ ŭŮɑəŰŮɠ əŬŰŬɔɟŬűɐɠ Űɞɡ ŬůŰɘəɞɨ ɘůŰɞɨ, əŬɗɩɠ əŬɘ ŭŮɑəŰŮɠ 

ŮəŰɑɛɖůɖɠ ˊɡɟəŬɔɘɩɜ. ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ ŮˊɏŰɟŮɣŬɜ Űɖɜ ŭɘŬɢɟɞɜɘəɐ 

ɢŬɟŰɞɔɟɎűɖůɖ ɧɚɤɜ Űɤɜ ˊɡɟəŬɔɘɩɜ Űɖɠ ȷŰŰɘəɐɠ əŬŰɎ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 1983 ɏɤɠ 

2023, əŬɗɘůŰɩɜŰŬɠ ŮűɘəŰɐ Űɖ ůɡɜɞɚɘəɐ ŮəŰɑɛɖůɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɤɜ WUI əŬɘ Űɤɜ 

ˊɡɟəŬɔɘɩɜ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŮɜɗŬɟɟɡɜŰɘəɎ  ˊŬɟɏɢɞɜŰŬɠ 

ɞɡůɘŬůŰɘəɏɠ ŮɜŭŮɑɝŮɘɠ Űɖɠ ŬɚɚɖɚɞůɡůɢɏŰɘůɖɠ Űɖɠ ŬɜɗɟɤˊɞɔŮɜɞɨɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɛŮ Űɘɠ 

ˊɡɟəŬɔɘɏɠ, ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ  ɓɞɖɗɐůɞɡɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ ˊɟɧɚɖɣɖ əŬɘ ŭɘŬɢŮɑɟɘůɖ, 

ůŮ ŬɡŰɏɠ Űɘɠ ŮɡŬɑůɗɖŰŮɠ ˊŮɟɘɞɢɏɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ɛŮɚɏŰɖ ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ ɖ ɢɟɐůɖ, 

ŬɚɚɖɚɞůɡůɢɏŰɘůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ əŬŰɎɚɚɖɚɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞůűɏɟŮɘ ůɖɛŬɜŰɘəɧŰŬŰŬ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ ˊɞɘəɑɚɤɜ ůɡɛˊŮɟŬůɛɎŰɤɜ ˊɞɡ 

Ŭűɞɟɞɨɜ ˊɚɐɗɞɠ ŮˊɘůŰɖɛɞɜɘəɩɜ ˊŮŭɑɤɜ. 
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ȹȽȷȹȽȾɇɈȷȾȼ ɉȷɅɇɃũɅȷūȽȾȼ ȺūȷɅɀɃũȼ ũȽȷ ɇȽɆ ȹȷɆȽȾȺɆ 

ɄɈɅȾȷũȽȺɆ ɆɇȼɁ Ⱥȿȿȷȹȷ 
 

ȷɜŭɟɞɜɞˊɞɨɚɞɡ ɆɞűɑŬ1, ɆəɞˊŮɚɑŰɖ ȷɜŭɟɘŬɜɐ2* 

 
1ȷɔɟɞɜɧɛɞɠ ɇɞˊɞɔɟɎűɞɠ ɀɖɢŬɜɘəɧɠ ï ɀɖɢŬɜɘəɧɠ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, ȹɀɄɆ 

ũŮɤˊɚɖɟɞűɞɟɘəɐ ȺɀɄ, sofia.an2712@gmail.com 
2Ⱥˊɘə. ȾŬɗɖɔɐŰɟɘŬ, ȺɟɔŬůŰɐɟɘɞ ɉŬɟŰɞɔɟŬűɑŬɠ, Ɇɢɞɚɐ ȷɔɟɞɜɧɛɤɜ & ɇɞˊɞɔɟɎűɤɜ 

ɀɖɢŬɜɘəɩɜ ï ɀɖɢŬɜɘəɩɜ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ, 

ȻɤɔɟɎűɞɠ, askop@survey.ntua.gr  

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ūɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ, ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ, ŭɘŬŭɘəŰɡŬəɐ ɢŬɟŰɞɔɟŬűɘəɐ 

ŮűŬɟɛɞɔɐ, dashboard 

 

ȼ ˊŬɟɞɨůŬ ŭɘŬŭɘəŰɡŬəɐ ɢŬɟŰɞɔɟŬűɘəɐ ŮűŬɟɛɞɔɐ ŬˊɞŰŮɚŮɑ ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ Ůɜɖɛɏɟɤůɖɠ 

əŬɘ ŰŮəɛɖɟɑɤůɖɠ ɔɘŬ Űɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ɧůɞɜ ŬűɞɟɎ Űɖ ɗɏůɖ, Űɞ ɢɟɧɜɞ ŭɘɎɟəŮɘŬɠ, Űɘɠ 

əŬɛɏɜŮɠ ŮəŰɎůŮɘɠ, Űɞ Ŭɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɡɟɧůɓŮůɖɠ ɛŮ ŭɡɜŬɛɘəɞɨɠ 

ɢɎɟŰŮɠ, ŭɘŬɔɟɎɛɛŬŰŬ əŬɘ ŭŮɑəŰŮɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ůɨɔɢɟɞɜɖ ŮűŬɟɛɞɔɐ Űɞɡ ŭɘŬŭɘəŰɨɞɡ 

Űɨˊɞɡ çdashboardè ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ɎɛŮůɖ, ɔɟɐɔɞɟɖ əŬɘ ŮˊɘůŰɖɛɞɜɘəɎ ŰŮəɛɖɟɘɤɛɏɜɖ 

Ůɜɖɛɏɟɤůɖ ɔɘŬ ɏɜŬ ɗɏɛŬ. ɉŬɟŬəŰɖɟɘůŰɘəɐ ˊŮɟɑˊŰɤůɖ ŰɏŰɞɘɤɜ ŮűŬɟɛɞɔɐɠ ŬˊɞŰŮɚŮɑ ɖ 

ɢɟɐůɖ Űɞɡɠ ɔɘŬ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɞɡ əɞɘɜɞɨ ɔɘŬ Űɖɜ ˊŬɜŭɖɛɑŬ Űɞɡ Covid-19. ɄŬɟɎɚɚɖɚŬ 

ɞɟɔŬɜɘůɛɞɑ ɧˊɤɠ Greenpeace, Washington State Department of Natural Resources, 

NASA MODIS Active and Hotspots ŮɜɖɛŮɟɩɜɞɡɜ ɛŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ Űɞɜ ˊɞɚɑŰɖ ɔɘŬ Űɘɠ 

ˊɡɟəŬɔɘɏɠ. ɆɖɛŬɜŰɘəɧ ŮűŬɚŰɐɟɘɞ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŬˊɞŰɏɚŮůŮ ɖ ˊŬɟɞɢɐ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ɤɠ ŬɜɞɘɢŰɎ ŭŮŭɞɛɏɜŬ ůŰɖɜ ɘůŰɞůŮɚɑŭŬ Űɞɡ 

ɄɡɟɞůɓŮůŰɘəɞɨ ɆɩɛŬŰɞɠ (ɄɆ). ȷɝɘɞˊɞɘɖɗɐəŬɜ ˊɘɚɞŰɘəɎ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŮŰɩɜ 2020, 

2021 əŬɘ 2022. ȺɑɜŬɘ Ůɡɟɏɤɠ əŬŰŬɜɞɖŰɧ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ ɧŰɘ ɖ ˊŬɟɞɢɐ ŬɜɞɘɢŰɩɜ 

ŭŮŭɞɛɏɜɤɜ ŭɑɜŮɘ ɡˊŮɟŬɝɑŬ ůŰŬ ŭŮŭɞɛɏɜŬ, ŮˊɘůŰɟɏűŮɘ ůŰɖɜ əɞɘɜɤɜɑŬ əŬɘ ůŰɞɜ ˊɞɚɑŰɖ Űɞ 

əɧůŰɞɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ əŬɘ ŬˊɞŰŮɚŮɑ ɓŬůɘəɐ ŬɘŰɑŬ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ Űɖɠ 

ũŮɤˊɚɖɟɞűɞɟɘəɐɠ (data driven applications). ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

Dashboard ŬɝɘɞˊɞɘɐɗɖəŮ Űɞ ɆɨůŰɖɛŬ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ ArcGIS əŬɘ Űɞ 

ArcGIS Online ůŰɞ ɡˊɞɚɞɔɘůŰɘəɧ ɜɏűɞɠ  

Ʉɟɘɜ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ , ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɏɚŮɔɢɞɘ ɔɘŬ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɖɜ ˊɚɖɟɧŰɖŰŬ. ȹɘŬˊɘůŰɩɗɖəŮ ɧŰɘ ɡˊɎɟɢɞɡɜ ůɡɛɓɎɜŰŬ ɛŮ ŬˊɞɡůɑŬ 

ɗɏůɖɠ (ŭɖɚŬŭɐ ɔŮɤɔɟŬűɘəɩɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ ű,ɚ) əŬɘ ůɡɛɓɎɜŰŬ ɛŮ ŬˊɞɡůɑŬ 

ˊɚɖɟɞűɞɟɑŬɠ ɔɘŬ Űɞɜ ɢɟɧɜɞ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Űɖɠ ˊɡɟəŬɔɘɎɠ. ɇŬ ůɡɛɓɎɜŰŬ ɛŮ ŰŬ 

ˊɟɞɓɚɐɛŬŰŬ ˊɚɖɟɧŰɖŰŬɠ ŬˊɞɛŬəɟɡɜɗɐəŬɜ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɗŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ 

ůŰɖɜ ŮűŬɟɛɞɔɐ. ɆŰɖ ůɡɜɏɢŮɘŬ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬɠ ŮɜɘŬɑɞɠ ˊɑɜŬəŬ əŬɘ ɔɘŬ Űɘɠ ŰɟŮɑɠ 

ɢɟɞɜɞɚɞɔɑŮɠ (2020, 2021, 2022) Ŭˊɧ Űɞɜ ɞˊɞɑɞ ɛŮ Űɞɜ əŬŰɎɚɚɖɚɞ ɛŮŰŬůɢɖɛŬŰɘůɛɧ 

ɛɞɟűɧŰɡˊɞɡ ˊɟɞɏəɡɣŬɜ ŰŬ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ɛŮ ɓɎůɖ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ. 

ɆɡɜŭɡŬůŰɘəɎ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ˊɟɞůŰɏɗɖəŬɜ ŰŬ ˊŬɟŬəɎŰɤ 

ŮˊɘəɞɡɟɘəɎ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ˊɞɡ ŭɘŬŰɑɗŮɜŰŬɘ ɤɠ ŬɜɞɘɢŰɎ ůŰɞ ŭɘŬŭɑəŰɡɞ Ŭˊɧ Űɘɠ ŬɟɛɧŭɘŮɠ 

ɡˊɖɟŮůɑŮɠ: ȹɐɛɞɘ Űɖɠ ȺɚɚɎŭŬɠ, ɄŮɟɘɞɢɏɠ Natura 2000 əŬɘ ɉɟɐůŮɘɠ ɔɖɠ Corine 2018. 

mailto:sofia.an2712@gmail.com
mailto:askop@survey.ntua.gr
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ȼ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɔɑɜŮŰŬɘ ɛŮ ɢɎɟŰŮɠ, ŭɘŬɔɟɎɛɛŬŰŬ əŬɘ ŭŮɑəŰŮɠ ˊɞɡ əɎɗŮ 

űɞɟɎ ůɡɔɢɟɞɜɑɕɞɜŰŬɘ ůŰɘɠ Ůˊɘɚɞɔɏɠ Űɞɡ ɢɟɐůŰɖ. ȼ ŭɨɜŬɛɖ əŬɘ ɖ ŮˊɘŰɡɢɑŬ ˊɚɖɟɞűɧɟɖůɖɠ 

ɔɘŬ Űɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɢŬɟŰɩɜ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ ŬəɧɚɞɡɗŮɠ ɢŬɟŰɞɔɟŬűɘəɏɠ ŬˊɞŭɧůŮɘɠ ï ɞˊŰɘəɞˊɞɘɐůŮɘɠ: 

Å ŪɏůŮɘɠ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ: Ŭˊɧŭɞůɖ ɛŮ ŮɘəɞɜɞɔɟŬűɘəɧ ůɨɛɓɞɚɞ əŬɘ ŬɜɎəŰɖůɖ 

ˊɚɖɟɞűɞɟɑŬɠ ɔɘŬ əɎɗŮ ůɡɛɓɎɜ. 

Å ŪŮɟɛɘəɧɠ ɉɎɟŰɖɠ (Heatmap): ɃˊŰɘəɞˊɞɘŮɑ Űɖ ůɡɔəɏɜŰɟɤůɖ Űɤɜ ůɡɛɓɎɜŰɤɜ əŬɘ 

ɧɢɘ Űɖɜ ůɖɛŬůɑŬ Űɞɡɠ ɤɠ ˊɟɞɠ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡɠ 

Å Ʉɚɐɗɞɠ ˊɡɟəŬɔɘɩɜ ŬɜɎ ŭɐɛɞ ŬɜɎ ɏŰɞɠ 

Å ȾŬɛɏɜŮɠ ŮəŰɎůŮɘɠ: Ůɑŭɖ əŬɘ ˊɞůɞůŰɎ ŮˊɘűɎɜŮɘŬɠ ɛŮ ŭɘŬɔɟɎɛɛŬŰŬ ˊɑŰŬɠ  

Å ȷɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ ˊɞɡ ůɡɛɛŮŰŮɑɢŮ ůŰɖɜ ˊɡɟɧůɓŮůɖ: əŬŰɖɔɞɟɑŮɠ əŬɘ ˊɞůɞůŰɎ 

ɛŮ ŭɘŬɔɟɎɛɛŬŰŬ ˊɑŰŬɠ  

Å ȺɟɔŬɚŮɑŬ ˊɡɟɧůɓŮůɖɠ : əŬŰɖɔɞɟɑŮɠ əŬɘ ˊɞůɞůŰɎ ɛŮ ŭɘŬɔɟɎɛɛŬŰŬ ˊɑŰŬɠ  

 

ɆŮ əɎɗŮ ɛɘŬ Ŭˊɧ Űɘɠ ˊŬɟŬˊɎɜɤ ɢŬɟŰɞɔɟŬűɘəɏɠ ŬˊɞŭɧůŮɘɠ ůɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɏɜŬɠ 

ɢɎɟŰɖɠ ɡˊɞɓɎɗɟɞɡ (basemap) ˊ.ɢ. ŭɞɟɡűɞɟɘəɐ ŮɘəɧɜŬ ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ əŬɘ 

ɛˊɞɟŮɑ ɜŬ ŮˊɘɚŮɢɗŮɑ Ŭˊɧ ɛɘŬ ŮɡɟɨŰŮɟɖ ɚɑůŰŬ ˊ.ɢ. ŰɞˊɞɔɟŬűɘəɧɠ ɢɎɟŰɖɠ. Ⱥˊɘˊɚɏɞɜ Ŭɜ Űɞ 

ŮˊɘɗɡɛŮɑ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ ůɡɛˊŮɟɘɚɎɓŮɘ əŬɘ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ 

ŮˊɘəɞɡɟɘəɎ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ. 

ɄŬɟɎɚɚɖɚŬ ɖ ŮűŬɟɛɞɔɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ əŬɘ ɛŮ ŬɡŰɐ Űɖ 

ɛɞɟűɐ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ɞˊŰɘəɞˊɞɘɞɨɜ ɞɘ ɢɎɟŰŮɠ: ȾŬɛɏɜŮɠ ŮəŰɎůŮɘɠ ůŮ ůŰɟɏɛɛŬŰŬ 

ŬɜɎ əŬŰɖɔɞɟɑŬ, ȺɟɔŬɚŮɑŬ ˊɡɟɧůɓŮůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬɜɎ əŬŰɖɔɞɟɑŬ, 

ȷɜɗɟɩˊɘɜɞ ŭɡɜŬɛɘəɧ ˊɞɡ ůɡɜɏɓŬɚŮ ůŰɖɜ ˊɡɟɧůɓŮůɖ əŬɘ Ⱥɝɏɚɘɝɖ Űɤɜ ůɡɛɓɎɜŰɤɜ ůŰɞ 

ɢɟɧɜɞ. 
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ɇɏɚɞɠ, ŰɟŮɘɠ ŭŮɑəŰŮɠ ůɡɜɞɣɑɕɞɡɜ Űɘɠ Űɘɛɏɠ Űɤɜ Ŭəɧɚɞɡɗɤɜ ɛŮɔŮɗɩɜ: ɇɞ ˊɚɐɗɞɠ Űɤɜ 

ˊɡɟəŬɔɘɩɜ, ɇɞ ůɨɜɞɚɞ Űɤɜ əŬɛɏɜɤɜ ŮəŰɎůŮɤɜ ůŮ ůŰɟɏɛɛŬŰŬ əŬɘ ɇɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ˊɡɟəŬɔɘɩɜ ˊɞɡ ŭɘɐɟəɖůŬɜ ˊɎɜɤ Ŭˊɧ ɛɑŬ ɖɛɏɟŬ  

ȼ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮ ɢɎɟŰŮɠ, ŭɘŬɔɟɎɛɛŬŰŬ əŬɘ ŭŮɑəŰŮɠ ůɡɔɢɟɞɜɑɕɞɜŰŬɘ ůŰɘɠ 

Ůˊɘɚɞɔɏɠ Űɞɡ ɢɟɐůŰɖ. ȺɜŭɏɢŮŰŬɘ ɜŬ Ŭűɞɟɞɨɜ Űɞ ůɨɜɞɚɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɐ ɏɜŬ ɡˊɞůɨɜɞɚɞ 

ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ ɛɘŬ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐɠ ˊ.ɢ. ɜɧŰɘŬ ɄŮɚɞˊɧɜɜɖůɞɠ ɐ/əŬɘ ɏɜŬ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ ˊ.ɢ. ŬɜŰɘˊɡɟɘəɐ ˊŮɟɑɞŭɞɠ ɐ/əŬɘ ɛɘŬ ˊɡɟɞůɓŮůŰɘəɐ ɡˊɖɟŮůɑŬ ˊ.ɢ. ɄȾ ȿɑɛɜɖɠ. 

ȹɖɚŬŭɐ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ɢɎɟŰɖ, Űɤɜ ŭɘŬɔɟŬɛɛɎŰɤɜ əŬɘ Űɤɜ ŭŮɘəŰɩɜ ŮɑɜŬɘ ŭɘŬŭɟŬůŰɘəɧ 

əŬɘ ɘəŬɜɞˊɞɘŮɑ əɎɗŮ űɞɟɎ Űɘɠ Ůˊɘɚɞɔɏɠ Űɞɡ ɢɟɐůŰɖ əŬɘ Űɞ Ůɨɟɞɠ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ 

ˊŮɟɘɞɢɐɠ ˊɞɡ əŬɚɨˊŰŮɘ ɞ ɢɎɟŰɖɠ. 

Ⱥˊɘˊɚɏɞɜ ɖ ŮűŬɟɛɞɔɐ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ŭɘŬɢɟɞɜɘəɐ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŭŬůɘəɩɜ 

ˊɡɟəŬɔɘɩɜ Űɖɜ ŰɟɘŮŰɑŬ 2020 ï 2022 ɧˊɞɡ ŬɝɘɞˊɞɘŮɑŰŬɘ ɞ ɢɟɧɜɞɠ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Űɤɜ 

ůɡɛɓɎɜŰɤɜ. ɇɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ animation ɛŮ ɢɟɐůɖ Time Slider 

ɧˊɞɡ ɞ ɢɟɐůŰɖɠ ˊŬɟŬəɞɚɞɡɗŮɑ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ ůɡɜŬɟŰɐůŮɘ Űɞɡ 

ɢɟɧɜɞɡ. 

ȼ ˊŬɟɞɨůŬ ɢŬɟŰɞəŮɜŰɟɘəɐ ŭɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ Ůɜɖɛɏɟɤůɖɠ ɔɘŬ Űɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ 

ŬˊɞŰŮɚŮɑ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɞ ɄɡɟɞůɓŮůŰɘəɧ ɆɩɛŬ, Űɞɡɠ ˊɞɚɑŰŮɠ ˊɞɡ Ůˊɘɗɡɛɞɨɜ 

ɜŬ ˊɚɖɟɞűɞɟɖɗɞɨɜ ɔɘŬ Űɘɠ ˊɡɟəŬɔɘɏɠ ˊɞɡ ɏˊɚɖɝŬɜ Űɖɜ ˊŮɟɘɞɢɐ əŬŰɞɘəɑŬɠ Űɞɡɠ, Űɞɡɠ 

ɡˊɎɚɚɖɚɞɡɠ ɡˊɖɟŮůɘɩɜ Űɖɠ ŬɡŰɞŭɘɞɑəɖůɖɠ, Űɞɡ ŭɖɛɞůɑɞɡ ɐ Űɖɠ ˊɞɚɘŰɘəɐɠ ˊɟɞůŰŬůɑŬɠ, 

Űɞɡɠ ŮˊɘůŰɐɛɞɜŮɠ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɘɠ űɡůɘəɏɠ 

əŬŰŬůŰɟɞűɏɠ ɤɠ ŮɟɔŬɚŮɑɞ ŬɜɎəŰɖůɖɠ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɘɠ ˊɡɟəŬɔɘɏɠ ɛŮ ɢɎɟŰŮɠ əŬɘ 

ˊŬɟɞɢɐ ŰŮəɛɖɟɑɤɜ ůŮ űɎůɖ ˊɟɞɛŮɚɏŰɖɠ, Űɞɡɠ ɞɘəɞɚɞɔɘəɞɨɠ ɞɟɔŬɜɘůɛɞɨɠ ˊ.ɢ. WWF, Űɘɠ 

ŬůűŬɚɘůŰɘəɏɠ ŮŰŬɘɟɑŮɠ ə.Ɏ.  
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ȹȽȷɉɅɃɁȽȾȼ ȷɁȷȿɈɆȼ ɄɈɅȾȷũȽɋɁ Ɇɇȷ ȽɃɁȽȷ ɁȼɆȽȷ ɀȺ 

ɆɈɁȹɈȷɆɇȽȾȺɆ ɀȺŪɃȹɃɈɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ȾȷȽ 

ɀȼɉȷɁȽȾȼɆ ɀȷŪȼɆȼɆ, ɀȺ ɆȾɃɄɃ ɇȼɁ ȺɅɀȼɁȺȽȷ ȾȷȽ 

ȷɂȽɃȿɃũȼɆȼ ɇȼɆ ȹɈɁȷɀȽȾȼɆ ɇɃɈ ūȷȽɁɃɀȺɁɃɈ 

  
ɆŰŬɡɟɑŭɖɠ ũŮɩɟɔɘɞɠ1,2*, ɂɧűɖɠ ɄŬɜŰŮɚɐɠ3, ȷˊɞůŰɞɚɧˊɞɡɚɞɠ ɄŬɜŰŮɚɐɠ1, ȾŮűŬɚɎɠ 

ũŮɩɟɔɘɞɠ4,3, ũŬɓɟɘɖɚɎŰɞɠ Ɂɑəɞɠ1, ɄɞɥɟŬɕɑŭɖɠ ȾɩůŰŬɠ1 

 
1ɇɛɐɛŬ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, Ƚɧɜɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ɀ. ɀɘɜɩŰɞɡ ũɘŬɜɜɞˊɞɨɚɞɡ 26, 29100, 

ȻɎəɡɜɗɞɠ 

 2Systems Dynamics ɇŮɢɜɘəɐ ȺŰŬɘɟɑŬ, ũŬɥŰɎɜɘ, 29100, ȻɎəɡɜɗɞɠ 

 3ɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ & ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ȹɖɛɞəɟɑŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪɟɎəɖɠ, 

1ɞ ɢɚɛ ȹɟɎɛŬɠ ɀɘəɟɞɢɤɟɑɞɡ 66100, ȹɟɎɛŬ 

 4ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, Ⱥɚ. ȸŮɜɘɕɏɚɞɡ 70, 176 76 ȾŬɚɚɘɗɏŬ, 

ȷŰŰɘəɐ 

*ŬɚɚɖɚɞɔɟŬűɑŬ: geo.stavridis@lesd.gr 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: TɖɚŮˊɘůəɧˊɖůɖ, random forest, ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ, ɛɖɢŬɜɘəɐ ɛɎɗɖůɖ, 

ɛŮŰɟɘəɏɠ Űɞˊɑɞɡ 

 

Ƀɘ űɡůɘəɞɑ ɓɘɧŰɞˊɞɘ ŬɚɚɎɕɞɡɜ ŭɟŬůŰɘəɎ Ŭˊɧ Űɘɠ ˊɡɟəŬɔɘɏɠ, ŮɘŭɘəɎ ůŰŬ ɛŮůɞɔŮɘŬəɎ 

ɞɘəɞůɡůŰɐɛŬŰŬ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɖ ɡɣɖɚɐ ůɡɢɜɧŰɖŰŬ əŬɘ ɏɜŰŬůɖ Űɤɜ ˊɡɟəŬɔɘɩɜ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůŮɘ ŬɝɘɞůɖɛŮɑɤŰŮɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰŬ ŰɞˊɑŬ ɛŮŰɎ Űɖɜ ˊɡɟəŬɔɘɎ əŬɗɩɠ 

əŬɘ ůŰɖɜ ŬɜŬɔɏɜɜɖůɖ Űɖɠ ɓɚɎůŰɖůɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůŮɘ Űɖ ůɡɜɞɢɐ əŬɘ 

Űɘɠ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ ɞɘəɞůɨůŰɖɛŬ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ŮˊɘɢŮɘɟŮɑ ɜŬ 

ŬɝɘɞɚɞɔɐůŮɘ ˊɩɠ ŰŬ ˊɟɧŰɡˊŬ ɓɚɎůŰɖůɖɠ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɡɟəŬɔɘɎ ŮˊɖɟŮɎɕɞɡɜ Űɘɠ ŭŬůɘəɏɠ 

ˊɡɟəŬɔɘɏɠ ůŰɖɜ ˊŮɟɘɞɢɐ, ŮůŰɘɎɕɞɜŰŬɠ ůŰɖɜ ɏəŰŬůɖ Űɖɠ əŬɛɏɜɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ůŰɖɜ 

ɏɜŰŬůɖ Űɖɠ əŬɨůɖɠ. ȺˊɘɚɏɢɗɖəŮ ɏɜŬ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ ŭŮɑɔɛŬ 20 ůɖɛŬɜŰɘəɩɜ əŬɛɏɜɤɜ 

ˊŮɟɘɞɢɩɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŮɘəɧɜŮɠ Landsat Ŭˊɧ Űɞ 1985 ɏɤɠ ůɐɛŮɟŬ. ȷɟɢɘəɎ, Űɞ 

ˊŮɟɑɔɟŬɛɛŬ əɎɗŮ əŬɛɏɜɖɠ ˊŮɟɘɞɢɐɠ ˊɟɞůŭɘɞɟɑůŰɖəŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ 

ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐ ŰŮɢɜɘəɐ ŰŬɝɘɜɧɛɖůɖɠ əŬɘ ɖ ŭɟɘɛɨŰɖŰŬ əŬɨůɖɠ əɎɗŮ ˊɞɚɡɔɩɜɞɡ 

ˊɡɟəŬɔɘɎɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞɜ ŭŮɑəŰɖ dNBR, ŰŬɝɘɜɞɛɐɗɖəŮ ɤɠ ɎəŬɡůŰɞ, ɢŬɛɖɚɐ, 

ɛɏŰɟɘŬ ɐ ɡɣɖɚɐ ŭɟɘɛɨŰɖŰŬ.  

ȼ ɛŮɚɏŰɖ ɢɟɖůɘɛɞˊɞɑɖůŮ ɛɞŰɑɓŬ Űɞˊɑɞɡ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɡɟəŬɔɘɎ, ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ əŬɘ 

ɔŮɤɛɞɟűɞɚɞɔɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ɔɘŬ ɜŬ ŮɟɛɖɜŮɨůŮɘ Űɖ ůɡɜɞɚɘəɐ ɏəŰŬůɖ əŬɘ Űɘɠ 

əŬŰɖɔɞɟɑŮɠ ŭɟɘɛɨŰɖŰŬɠ ŮɜŰɧɠ Űɖɠ əŬɛɏɜɖɠ ˊŮɟɘɞɢɐɠ. ɀŮ ɓɎůɖ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ əŬɘ 

Űɞɜ ŭŮɑəŰɖ NDBI, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɖ ŮˊɘɓɚŮˊɧɛŮɜɖ ŰŬɝɘɜɧɛɖůɖ, ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

ŰɟŮɘɠ Űɨˊɞɘ ˊɡəɜɧŰɖŰŬɠ ŭŬůɩɜ: ˊɡəɜɐ, ɛɏŰɟɘŬ əŬɘ ŬɜɞɘɢŰɐ ˊŮɟɘɞɢɐ. ɈˊɞɚɞɔɑůŰɖəŬɜ ŰɟŮɘɠ 

ɛŮŰɟɘəɏɠ ůɡɜɞɚɘəɞɨ Űɞˊɑɞɡ, ɛŬɕɑ ɛŮ ɏɝɘ ɛŮŰɟɘəɏɠ ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ˊɡəɜɧŰɖŰŬɠ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ Patch Density, Edge Density, Shape Index, Fractal 

Dimension Index, Percentage of Class Type, əŬɘ Total (Class) Area. ɇɞ ˊŬəɏŰɞ R 

"landscapemetrics" ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ R 4.3.3 ɔɘŬ ɜŬ ɡˊɞɚɞɔɘůŰɞɨɜ ɞɘ 

ɛŮŰɟɘəɏɠ Űɞˊɑɞɡ (Hesselbarth et al., 2019). 
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ȼ ɛŮɚɏŰɖ ɢɟɖůɘɛɞˊɞɑɖůŮ ɛɖɢŬɜɘəɐ ɛɎɗɖůɖ Random Forest (RF) ɔɘŬ ɜŬ ŮɝŮŰɎůŮɘ Űɖ 

ůɢɏůɖ ɛŮŰŬɝɨ Űɤɜ ˊɟɞŰɨˊɤɜ ŭɟɘɛɨŰɖŰŬɠ Űɖɠ ˊɡɟəŬɔɘɎɠ əŬɘ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ 

Űɞˊɑɞɡ ˊɟɘɜ Ŭˊɧ Űɖɜ ˊɡɟəŬɔɘɎ (Liaw & Wiener, 2002). Ƀɘ ŮˊŮɝɖɔɖɛŬŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ 

ˊŮɟɘŮɚɎɛɓŬɜŬɜ ɛŮŰɟɘəɏɠ Űɞˊɑɞɡ, ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ əŬɘ ɔŮɤ-ŰɞˊɞɔɟŬűɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ. 

Ƀɘ ɛŮŰŬɓɚɖŰɏɠ Ŭˊɧəɟɘůɖɠ ˊŮɟɘŮɚɎɛɓŬɜŬɜ Űɖ ůɡɜɞɚɘəɐ əŬɛɏɜɖ ˊŮɟɘɞɢɐ əŬɘ Űɖɜ ɏəŰŬůɖ 

əɎɗŮ əŬŰɖɔɞɟɑŬɠ ŭɟɘɛɨŰɖŰŬɠ əŬɨůɖɠ. ũɘŬ ŰɞɜШVariance Inflation Factor ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

(VIF) < 10 ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊɞŰɟŬˊŮɑ ɖ ˊɞɚɡůɡɔɔɟŬɛɛɘəɧŰɖŰŬ əŬɘ ŮɚɐűɗɖůŬɜ ɡˊɧɣɖ 

ɛɧɜɞ ɛŮŰŬɓɚɖŰɏɠ ɛŮ VIF < 10. 

ȾɎɗŮ ɛŮŰŬɓɚɖŰɐ Ŭˊɧəɟɘůɖɠ ŮɑɢŮ ŭɘŬűɞɟŮŰɘəɐ Ŭˊɧŭɞůɖ ůŰŬ ɛɞɜŰɏɚŬ RF. ɀŮ ɞɚɧəɚɖɟɞ 

Űɞ ůɨɜɞɚɞ ŭŮŭɞɛɏɜɤɜ ɤɠ ŮˊŮɝɖɔɖɛŬŰɘəɐ ɞɛɎŭŬ ɖ ůɡɜɞɚɘəɐ əŬɛɏɜɖ ɏəŰŬůɖ ɤɠ əŬŰɖɔɞɟɑŬ 

Ŭˊɧəɟɘůɖɠ, ɏŭŮɘɝŮ ɛɏŰɟɘɞ ŮˊɑˊŮŭɞ Ŭˊɧŭɞůɖɠ, ůŰɞ 56,66% Ůɜɩ Űɞ R2 ŬɜɏɓɖəŮ ɛŮ ɢɟɐůɖ 

ɛɧɜɞ Űɖɠ ɞɛɎŭŬɠ Űɤɜ ɛŮŰɟɘəɩɜ Űɞˊɑɞɡ (ůŰɞ 65,54%, ɆɡɔəɟɘŰɘəɎ, ɖ əŬŰɖɔɞɟɑŬ çɡɣɖɚɐɠ 

ŭɟɘɛɨŰɖŰŬɠè ɝŮˊɏɟŬůŮ Űɘɠ ɎɚɚŮɠ ŭɨɞ ɞɛɎŭŮɠ (R2: 73% əŬɘ 80,39%, ŬɜŰɑůŰɞɘɢŬ ɔɘŬ ůɨɜɞɚɞ 

ŭŮŭɞɛɏɜɤɜ əŬɘ ɛŮŰɟɘəɏɠ Űɞˊɑɞɡ), ɛŮ Űɖ çɛɏŰɟɘŬ ŭɟɘɛɨŰɖŰŬè ɜŬ űŰɎɜŮɘ Űɞ 43,01% əŬɘ 

43,15% əŬɘ Űɖɜ çɢŬɛɖɚɐ ŭɟɘɛɨŰɖŰŬè ɜŬ űŰɎɜŮɘ Űɞ 17,29% əŬɘ 25,4%. ɀɧɜɞ ɚɑɔŮɠ Ŭˊɧ 

Űɘɠ ɛŮŰŬɓɚɖŰɏɠ Űɞɡ ɛɞɜŰɏɚɞɡ ɐŰŬɜ ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɖɠ ɏəŰŬůɖɠ Űɤɜ 

əŬɛɏɜɤɜ ˊŮɟɘɞɢɩɜ. ȼ ŬɜɎɚɡůɖ Űɤɜ ɛɞɜŰɏɚɤɜ RF ɛɧɜɞ ɛŮ ŰŬ ɎɚɚŬ ůɨɜɞɚŬ ɛŮŰŬɓɚɖŰɩɜ 

(ŭŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ əŬɘ ɔŮɤŰɞˊɞɔɟŬűɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ) ɏŭŮɘɝŮ ˊɞɚɨ ɢŬɛɖɚɐ Ŭˊɧŭɞůɖ 

ůŰɖɜ ŮɟɛɖɜŮɑŬ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ. 

ȼ ɛŮŰɟɘəɐ "Patch Richness Density" (PRD) ŬɜŬŭŮɑɢɗɖəŮ ɤɠ ɖ ˊɘɞ əɞɛɓɘəɐ ɛŮŰŬɓɚɖŰɐ ůŮ 

ɧɚŬ ŰŬ ɛɞɜŰɏɚŬ RF, ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ůŰŬɗŮɟɐ ŬɟɜɖŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ əŬɛɏɜɖ ˊŮɟɘɞɢɐ. 

ɆɖɛŮɘɤŰɏɞɜ, ŬɡŰɐ ɖ ɛŮŰɟɘəɐ ŮɛűɎɜɘůŮ ˊɞɚɨ ɡɣɖɚɐ ůɖɛŬɜŰɘəɧŰɖŰŬ ůŰɖɜ çůɡɜɞɚɘəɐ 

ɏəŰŬůɖè (r = -0,752, p<0,01), ŭŮɜ ŮɑɢŮ ůɖɛŬɜŰɘəɧŰɖŰŬ ůŰɖɜ çɡɣɖɚɐ ŭɟɘɛɨŰɖŰŬè (r = -

0,442), ɤůŰɧůɞ ŭɘŬŰɐɟɖůŮ ˊɞɚɨ ɡɣɖɚɐ ůɖɛŬɜŰɘəɧŰɖŰŬ ůŰɖ çɛɏŰɟɘŬ ŭɟɘɛɨŰɖŰŬè (r = - 

0,569, p<0,01) əŬɘ ɐŰŬɜ ůɖɛŬɜŰɘəɐ ůŰɖ çɢŬɛɖɚɐ ŭɟɘɛɨŰɖŰŬɠè (r = -0,530, p<0,05). ȼ 

çůɡɜɞɚɘəɐ ɏəŰŬůɖè, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɞɡ ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ 

ȺŭɎűɞɡɠ (DTM), ŮɛűɎɜɘůŮ ɛɘŬ ŮɝŬɘɟŮŰɘəɎ ůɖɛŬɜŰɘəɐ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ (r = 0,591, 

p<0,01), Ůɜɩ ɏŭŮɘɝŮ ŬɟɜɖŰɘəɐ ɛɖ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ ɛŮ Űɘɠ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ 

ɡɔɟŬůɑŬɠ əŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ŭɘŬűɞɟɎɠ (NDMI) (r = -0,348). Ⱥˊɘˊɚɏɞɜ, ɖ ɛŮŰɟɘəɐ çPatch 

Densityè ŬˊɞŭŮɑɢɗɖəŮ ůɖɛŬɜŰɘəɐ əŬɘ ůŰŬ ɛɞɜŰɏɚŬ RF çɡɣɖɚɐɠ ŭɟɘɛɨŰɖŰŬɠè əŬɘ 

çɛɏŰɟɘŬɠ ŭɟɘɛɨŰɖŰŬɠè. 

ȼ ˊŮɟɘɞɢɐ ˊɞɡ ŮˊɖɟŮɎůŰɖəŮ Ŭˊɧ Űɖɜ ɡɣɖɚɐ ŭɟɘɛɨŰɖŰŬ ˊŬɟɞɡůɑŬůŮ ɘůɢɡɟɐ ŬɟɜɖŰɘəɐ 

ůɡůɢɏŰɘůɖ ɛŮ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɤɜ əŬŰŬŰɛɖɛɎŰɤɜ (PD) Űɖɠ çˊɡəɜɐɠ ɓɚɎůŰɖůɖɠè (r = -

0,526, p<0,05), Ůɜɩ ɖ ɛɏůɖ Űɘɛɐ Űɖɠ əɚɑůɖɠ Űɞɡ ŮŭɎűɞɡɠ ɏŭŮɘɝŮ ůɖɛŬɜŰɘəɎ ɗŮŰɘəɐ 

ůɡůɢɏŰɘůɖ (r = 0,522, p<0,05). ȼ ˊŮɟɘɞɢɐ ˊɞɡ ŮˊɖɟŮɎůŰɖəŮ Ŭˊɧ ɡɣɖɚɐ ŭɟɘɛɨŰɖŰŬ ɏŭŮɘɝŮ 

Ůˊɑůɖɠ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ, ŬɚɚɎ ɧɢɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ, ɛŮ Űɖɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ 

fractal shape (r = 0,156) əŬɘ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɤɜ Ŭəɛɩɜ (ED) Űɤɜ çˊɡəɜɩɜ 

əŬŰŬŰɛɖɛɎŰɤɜè (r = 0,285). Ƀɛɞɑɤɠ, ůŰɞ ɛɞɜŰɏɚɞ RF çɛɏŰɟɘŬɠ ŭɟɘɛɨŰɖŰŬɠè, ɖ ˊŮɟɘɞɢɐ 

ɛɏŰɟɘŬɠ ŭɟɘɛɨŰɖŰŬɠ, ɏŭŮɘɝŮ ɛɘŬ ŮɝŬɘɟŮŰɘəɎ ůɖɛŬɜŰɘəɐ ŬɟɜɖŰɘəɐ ůɡůɢɏŰɘůɖ Űɧůɞ ɛŮ Űɖɜ 

ˊɡəɜɧŰɖŰŬ Űɞɡ ŬɟŬɘɞɨ ŭɎůɞɡɠ (r = -0,707, p<0,01) ɧůɞ əŬɘ ɛŮ Űɖɜ ˊɡəɜɧŰɖŰŬ Ŭəɛɩɜ Űɖɠ 

ŬɜɞɘɢŰɐɠ ˊŮɟɘɞɢɐɠ (r = -0,596, p<0,01). ɆŰɞ ɛɞɜŰɏɚɞ RF çɢŬɛɖɚɐɠ ŭɟɘɛɨŰɖŰŬɠè, ŮəŰɧɠ 

Ŭˊɧ Űɞ ˊɟɞŬɜŬűŮɟɗɏɜ PRD, ŭɨɞ ɎɚɚŮɠ ɛŮŰŬɓɚɖŰɏɠ ɏŭŮɘɝŬɜ ɗŮŰɘəɐ ůɡůɢɏŰɘůɖ (Ŭɜ əŬɘ ɧɢɘ 
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ůɖɛŬɜŰɘəɐ) ɛŮ Űɖɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ fractal shape Űɖɠ ˊɡəɜɐɠ ɓɚɎůŰɖůɖɠ (r = 0,2) əŬɘ 

Űɖ ɛɏůɖ Űɘɛɐ Űɞɡ ŮŭɎűɞɡɠ ɛŮ əɚɑůɖ (r = 0,279). 

Ƀɘ ɛŮŰɟɘəɏɠ Űɞˊɑɞɡ, ɘŭɘŬɑŰŮɟŬ Űɞ PRD, ɏɢɞɡɜ ŬˊɞŭŮɘɢɗŮɑ ŮɝŬɘɟŮŰɘəɎ ŬˊɞŰŮɚŮůɛŬŰɘəɏɠ 

ůŰɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɏəŰŬůɖɠ əŬɘ Űɖɠ ŭɟɘɛɨŰɖŰŬɠ Űɤɜ ŭŬůɘəɩɜ ˊɡɟəŬɔɘɩɜ. ȼ Ŭɨɝɖůɖ Űɖɠ 

ˊɡəɜɧŰɖŰŬɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ əŬŰɖɔɞɟɘɩɜ ɓɚɎůŰɖůɖɠ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ɛŮɘɩɜŮɘ Űɖ 

ůɡɜɞɚɘəɐ əŬɛɏɜɖ ɏəŰŬůɖ ɧůɞ əŬɘ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ əŬŰɖɔɞɟɑŮɠ ŭɟɘɛɨŰɖŰŬɠ. ȼ əŬŰŬɜɧɖůɖ 

Űɞɡ ŬɜŰɑəŰɡˊɞɡ ŬɡŰɩɜ Űɤɜ ɛŮŰɟɘəɩɜ ůŰɖɜ ɏɜŰŬůɖ əŬɨůɖɠ Űɖɠ ˊɡɟəŬɔɘɎɠ ɓɞɖɗɎ ůŰɖɜ 

ŬɜɎˊŰɡɝɖ ůŰɟŬŰɖɔɘəɩɜ ɛŮŰɟɘŬůɛɞɨ Űɞɡ əɘɜŭɨɜɞɡ, ɧˊɤɠ ɓŮɚŰɘɤɛɏɜŮɠ ůŰɟŬŰɖɔɘəɏɠ 

ˊɡɟɧůɓŮůɖɠ əŬɘ ůŰɞɢŮɡɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɓɚɎůŰɖůɖɠ. 
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URBAN HEAT WATCH: ɄȷɅȷɇȼɅȼɇȼɅȽɃ ȷɆɇȽȾɃɈ ɄɅȷɆȽɁɃɈ 

ȾȷȽ ȾȿȽɀȷɇȽȾȼɆ ȷɁŪȺȾɇȽȾɃɇȼɇȷɆ 
 
ɄŬɟŬůəŮɡɞˊɞɨɚɞɡ ȷɔɔŮɚɘəɐ1,* ɀɞɡɔɘɎəɞɡ Ⱥɚɏɜɖ*2, ũəɞɨűŬ ȷɜŰɘɔɧɜɖ3 

1ȷɜ. ȾŬɗɖɔɐŰɟɘŬ, ȺɟɔŬůŰɐɟɘɞ ȷɜɗɞəɞɛɑŬɠ əŬɘ ȷɟɢɘŰŮəŰɞɜɘəɐɠ ɇɞˊɑɞɡ, ɇɛɐɛŬ 

ȺˊɘůŰɐɛɖɠ ūɡŰɘəɐɠ ɄŬɟŬɔɤɔɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
2ũŮɤˊɧɜɞɠ ɇȺūɄ ũ.Ʉ.ȷ., MSc ũŮɤˊɚɖɟɞűɞɟɘəɐɠ Ⱥ.ɀ.Ʉ., Ɉˊ. ȹɘŭ. ɇɛɐɛŬ ȺˊɘůŰɐɛɖɠ 

ūɡŰɘəɐɠ ɄŬɟŬɔɤɔɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
3ɄŮɟɘɓŬɚɚɞɜŰɞɚɧɔɞɠ MSc, ɆŰɏɚŮɢɞɠ Űɖɠ ũŮɜɘəɐɠ ȹɘŮɨɗɡɜůɖɠ ȸɘɩůɘɛɖɠ ȷɜɎˊŰɡɝɖɠ əŬɘ 

ȾɚɘɛŬŰɘəɐɠ ȷɚɚŬɔɐɠ Űɖɠ ɄŮɟɘűɏɟŮɘŬɠ ȷŰŰɘəɐɠ, ŬɟɛɧŭɘŬ ɔɘŬ Űɖɜ Ůəˊɧɜɖůɖ, 

ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ɡɚɞˊɞɑɖůɖɠ Űɞɡ ɄŮɆɄȾȷ ȷŰŰɘəɐɠ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȷůŰɘəɧ ɄɟɎůɘɜɞ, ȾŬɨůɤɜŬɠ, ȷůŰɘəɐ ŪŮɟɛɘəɐ ɁɖůɑŭŬ, ȾɚɘɛŬŰɘəɐ 

ȷɚɚŬɔɐ, ɆɡɛɛŮŰɞɢɘəɧɠ ɆɢŮŭɘŬůɛɧɠ, ɆɡɛɛŮŰɞɢɘəɐ ȺˊɘůŰɐɛɖ ɄɞɚɘŰɩɜ 

ȷˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ˊɟɞɓɚɐɛŬŰŬ Űɤɜ ůɨɔɢɟɞɜɤɜ ˊɧɚŮɤɜ ŮɑɜŬɘ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ 

ȷůŰɘəɐɠ ŪŮɟɛɘəɐɠ ɁɖůɑŭŬɠ[1] (ȷŪɁ) əŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ȾɚɘɛŬŰɘəɩɜ ȷɚɚŬɔɩɜ ůŰɖɜ 

ˊɞɘɧŰɖŰŬ ɕɤɐɠ əŬɘ Űɖɜ ɡɔŮɑŬ Űɞɡ ˊɚɖɗɡůɛɞɨ[2]. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɏɜŬ ůɨɜɗŮŰɞ űŬɘɜɧɛŮɜɞ, 

Űɞ ɞˊɞɑɞ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ ŬɗɟɞɘůŰɘəɐ ŮˊɑˊŰɤůɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ, Űɖɠ 

ˊɡəɜɞəŬŰɞɑəɖůɖɠ, Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ŭɖɛɞůɑɞɡ ɢɩɟɞɡ, Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɤɜ ůɨɔɢɟɞɜɤɜ 

ˊɧɚŮɤɜ əŬɘ Űɖɠ ɡˊɞɓɎɗɛɘůɖɠ Űɞɡ ŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ. Ƀɘ ˊɟɞɓɚɏɣŮɘɠ əŬɘ ŰŬ ɛŮɚɚɞɜŰɘəɎ 

əɚɘɛŬŰɘəɎ ůŮɜɎɟɘŬ ŮɑɜŬɘ ŭɡůɞɑɤɜŬ ɔɘŬ Űɘɠ ɀŮůɞɔŮɘŬəɏɠ ˊɧɚŮɘɠ[3], ɚɧɔɤ əŬɘ Űɖɠ 

ɡűɘůŰɎɛŮɜɖɠ ɡɣɖɚɐɠ ŰɟɤŰɧŰɖŰŬɠ[4]. ɆɨɛűɤɜŬ ɛŮ Űɞ ɄŮɆɄȾȷ ȷŰŰɘəɐɠ[2] ɞ Ŭɟɘɗɛɧɠ əŬɘ 

ɖ Ŭɨɝɖůɖ Űɤɜ ˊɞɚɨ ɕŮůŰɩɜ ɖɛŮɟɩɜ (>35ÁC) əŬɘ Űɤɜ Űɟɞˊɘəɩɜ ɜɡɢŰɩɜ (>20ÁC), ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɛɞɟűɐ Űɖɠ ˊɧɚɖɠ, Űɖɜ əɎɚɡɣɖ əŬɘ ɢɟɐůɖ ɔɖɠ Űɞɡ ȿŮəŬɜɞˊŮŭɑɞɡ əŬɘ Űɖ 

ůűɟɎɔɘůɖ Űɞɡ ŮŭɎűɞɡɠ ɞŭɖɔɞɨɜ ůŮ ɏɜŰŬůɖ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ ȷŪɁ, ɛŮ ŬɡɝɖɛɏɜŮɠ 

ŮˊɘˊŰɩůŮɘɠ ůŰɖɜ ɡɔŮɑŬ əŬɘ Űɖɜ ŮɡɖɛŮɟɑŬ Űɤɜ Ŭɜɗɟɩˊɤɜ. ɇɞ űŬɘɜɧɛŮɜɞ ŮɑɜŬɘ ˊɞɚɨˊɚɞəɞ, 

ˊɞɚɡˊŬɟŬɔɞɜŰɘəɧ əŬɘ ɐŭɖ ŮˊɖɟŮɎɕŮɘ ůɖɛŬɜŰɘəɎ Űɘɠ ŮɡɎɚɤŰŮɠ ɞɛɎŭŮɠ ˊɚɖɗɡůɛɞɨ 

(ɞɘəɞɜɞɛɘəɎ ŬůɗŮɜŮɑɠ, ɖɚɘəɘɤɛɏɜɞɘ, ŬůɗŮɜŮɑɠ). ɇŬɡŰɧɢɟɞɜŬ, Űɞ ɛɏɔŮɗɞɠ Űɤɜ ɢɩɟɤɜ 

ˊɟŬůɑɜɞɡ, ɖ ŭɘŬɛɧɟűɤůɐ Űɞɡɠ ŬɚɚɎ əŬɘ Űɞ Ůɑŭɞɠ Űɖɠ ɓɚɎůŰɖůɖɠ ˊŬɑɕɞɡɜ ɟɧɚɞ ůŰɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ŮˊɑŭɟŬůɖɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ. Ƀɘ ˊɟɞɓɚŮˊɧɛŮɜŮɠ ŬɚɚŬɔɏɠ ůŰɖ 

ɓɟɞɢɧˊŰɤůɖ əŬɘ Űɖ ɗŮɟɛɞəɟŬůɑŬ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ɛɧɜɘɛɖ ɛɎɟŬɜůɖ Űɤɜ ɢɩɟɤɜ 

ˊɟŬůɑɜɞɡ, Űɖɜ ŬˊɩɚŮɘŬ ɜŮɞűɡŰŮɛɏɜɤɜ ŭɏɜŭɟɤɜ əŬɘ ɔŮɜɘəɎ Űɖ ɛŮɑɤůɖ Űɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ɢɩɟɤɜ ˊɟŬůɑɜɞɡ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰŬ ŭɟɞůɘůɛɞɨ. ȾŬŰɎ 

Űɖɜ ŬɜɎɚɡůɖ Űɞɡ ŰɞɛɏŬ[2] Űɞɡ ŭɞɛɖɛɏɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ 

ŮˊɘˊŰɩůŮɤɜ əŬɘ Űɤɜ ůɡɜŮˊŮɘɩɜ ˊŬɟŬŰɖɟɐɗɖəŬɜ ɛɘŬ ůŮɘɟɎ Ŭˊɧ ŮɚɚŮɑɣŮɘɠ əŬɘ 

ˊŮɟɘɞɟɘůɛɞɑ. 

ɆɖɛŬɜŰɘəɧ ɛɏɟɞɠ Űɤɜ ˊŮɟɘɞɟɘůɛɩɜ ŬɡŰɩɜ ŭɘŮɟŮɡɜɩɜŰŬɘ Ŭˊɧ Űɖɜ ˊŬɟɞɨůŬ ɏɟŮɡɜŬ, ɖ 

ɞˊɞɑŬ ˊŬɟɎɚɚɖɚŬ ůɡɜŭɏŮŰŬɘ ɛŮ ɛɏŰɟŬ ˊɟɞůŬɟɛɞɔɐɠ Űɞɡ ɄŮɆɄȾȷ ȷŰŰɘəɐɠ, ůŰɞɜ ŰɞɛɏŬ 

Űɞɡ ŭɞɛɖɛɏɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȽŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɧɠ ůŰɧɢɞɠ Űɞɡ ŮɟŮɡɜɖŰɘəɞɨ ɏɟɔɞɡ 

ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ əɧɛɓɞɡ ŬɜŬűɞɟɎɠ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŭŮŭɞɛɏɜɤɜ ŬůŰɘəɞɨ 

ˊɟŬůɑɜɞɡ, ɛŮ ůɡɔəɟɑůɘɛɞɡɠ ŭŮɑəŰŮɠ. ŪŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŮəŰŮŰŬɛɏɜɖ əŬŰŬɔɟŬűɐ əŬɘ 
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ŮˊɘəŬɘɟɞˊɞɑɖůɖ ŭŮŭɞɛɏɜɤɜ ŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ, ɛŮ ɏɛűŬůɖ ůŰɞɡɠ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ 

ɉɩɟɞɡɠ ɄɟŬůɑɜɞɡ (ɉɄ), ɧɚɤɜ Űɤɜ ˊɡəɜɞəŬŰɞɘəɖɛɏɜɤɜ ŬůŰɘəɩɜ ŭɐɛɤɜ Űɞɡ 

ȿŮəŬɜɞˊŮŭɑɞɡ ȷŰŰɘəɐɠ. ŪŬ ɡɚɞˊɞɘɖɗŮɑ ŮɟɔŬůɑŬ ˊŮŭɑɞɡ, əŬŰŬɔɟŬűɏɠ ɛŮ drone, 

əŬŰŬɔɟŬűɐ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ȷůŰɘəɩɜ ɃɘəɞůɡůŰɖɛɘəɩɜ ɈˊɖɟŮůɘɩɜ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɗŬ 

ůɡɚɚŮɔɞɨɜ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊɘůəŮɣɘɛɧŰɖŰŬ əŬɘ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 

ůŰɞɡɠ ɉɄ. ɆŰɞ ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ ŭɞəɘɛɎɕɞɜŰŬɘ əŬɘɜɞŰɧɛŮɠ ŰŮɢɜɞɚɞɔɑŮɠ əŬɘ ˊɟŬəŰɘəɏɠ ɔɘŬ 

Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɞɡ ŬɘůɗɐɛŬŰɞɠ ŭɡůűɞɟɑŬɠ ůŰɞɜ əŬɨůɤɜŬ, Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɞɡ 

ŮɡɎɚɤŰɞɡ ˊɚɖɗɡůɛɞɨ ůŰɞ űŬɘɜɞɛɏɜɞɡ Űɖɠ ȷůŰɘəɐɠ ŪŮɟɛɘəɐɠ ɁɖůɑŭŬɠ (ȷŪɁ) əŬɘ Űɤɜ 

ŬɜɘůɞŰɐŰɤɜ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɔŮɘŰɞɜɘɩɜ ŬˊɏɜŬɜŰɘ ůŰɖ ɕɏůŰɖ. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ˊɞɚɚŬˊɚɎ, ŭɘŬűɞɟŮŰɘəɎ, ɛŮɔɎɚŬ ŭŮŭɞɛɏɜŬ ɧˊɤɠ: ȹɞɟɡűɞɟɘəɎ (Copernicus) əŬɘ ɎɚɚŬ 

ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ, əɚɘɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ˊŬɟɎɢɗɖəŬɜ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɄŮɆɄȾȷ 

ȷŰŰɘəɐɠ, ŭŮŭɞɛɏɜŬ Ŭˊɧ ŮɜŬɏɟɘŬ ɛɏůŬ (UAV) ɞˊŰɘəɎ əŬɘ ɗŮɟɛɘəɎ, ŭŮŭɞɛɏɜŬ Ŭˊɧ 

ŬɘůɗɖŰɐɟŮɠ ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ ɡɔɟŬůɑŬɠ (ŬɡŰɞəɑɜɖŰɞ, ˊɞŭɐɚŬŰɞ), ŬɚɚɎ əŬɘ ɓɘɤɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ əŬɘ ůɡɛɛŮŰɞɢɘəɩɜ ŮɟɔŬůŰɖɟɑɤɜ ɛŮ ˊɞɚɑŰŮɠ əŬɘ űɞɟŮɑɠ. ɇɞ 

əŬɚɞəŬɑɟɘ Űɞɡ 2023 ɡɚɞˊɞɘɐɗɖəŮ ɛŮɔɎɚɖ ůɡɛɛŮŰɞɢɘəɐ ȾŬɛˊɎɜɘŬ ɉŬɟŰɞɔɟɎűɖůɖɠ Űɖɠ 

ȻɏůŰɖɠ (participatory citizen science) ůŰɘɠ ŰɟɤŰɏɠ ɔŮɘŰɞɜɘɏɠ Űɖɠ ɀɖŰɟɞˊɞɚɘŰɘəɐɠ 

ˊŮɟɘɞɢɐɠ Űɖɠ ȷɗɐɜŬɠ, ɖ ɞˊɞɑŬ ɗŬ ŮˊŬɜŬɚɖűɗŮɑ Űɞ əŬɚɞəŬɑɟɘ Űɞɡ 2024. ɆŰɖɜ əŬɛˊɎɜɘŬ 

ɢŬɟŰɞɔɟŬűɞɨɜŰŬɘ ɛɏůɤ ŬɘůɗɖŰɐɟɤɜ (ůŮ ŬɡŰɞəɑɜɖŰŬ əŬɘ ˊɞŭɐɚŬŰŬ) əŬɘ ɗŮɟɛɘəɩɜ 

űɤŰɞɔɟŬűɘəɩɜ ɛɖɢŬɜɩɜ (ůŮ drone əŬɘ ˊŮɕɞɑ ɛŮ ɢŮɘɟɧɠ):  

Ŭ. ɞɘ ȹɐɛɞɘ ȷɗɖɜŬɑɤɜ əŬɘ ɄŮɘɟŬɘɩɠ ˊɚɐɟɤɠ  

ɓ. ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ ɉɩɟɤɜ ɄɟŬůɑɜɞɡ Űɤɜ ŬůŰɘəɩɜ ŭɐɛɤɜ Űɞɡ ȿŮəŬɜɞˊŮŭɑɞɡ ȷŰŰɘəɐɠ 

əŬɘ ɞɘ ɔŮɘŰɞɜɘɏɠ ɔɨɟɤ Ŭˊɧ ŬɡŰɞɨɠ  

ɔ. ɔŮɘŰɞɜɘɏɠ ɛŮ ɡɣɖɚɐ ŰɟɤŰɧŰɖŰŬ ůŰɖɜ ȷŪɁ əŬɘ ŰŬ űŬɘɜɧɛŮɜŬ ŬəɟŬɑɞɡ əŬɨůɤɜŬ  

ŭ. ˊŮɟɘɞɢɏɠ ůŰɘɠ ɞˊɞɑŮɠ ŮɝŮɚɑůůɞɜŰŬɘ ɏɟɔŬ ˊɟɞůŬɟɛɞɔɐɠ ůŰɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, 

ŬɜŬˊɚɎůŮɤɜ əŬɘ ˊɟŬůɑɜɞɡ ůŰɞ ůŰɎŭɘɞ Űɞɡ ůɢŮŭɘŬůɛɞɨ ɐ Űɖɠ ɡɚɞˊɞɑɖůɖɠ.  

ɇɞ ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ ůɡɛɓɎɚŮɘ:  

¶ ɆŰɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɤɜ ŬůŰɘəɩɜ ˊŮɟɘɞɢɩɜ, Űɞɡ ŬůŰɘəɞɨ 
ˊɟŬůɑɜɞɡ əŬɘ Űɖɠ űɨůɖɠ Űɤɜ ˊɧɚŮɤɜ  

¶ ɆŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŰɟɤŰɧŰɖŰŬɠ Űɞɡ ŮɡɎɚɤŰɞɡ ˊɚɖɗɡůɛɞɨ əŬɘ Űɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ɉɩɟɤɜ ɄɟŬůɑɜɞɡ  

¶ ɆŰɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŮűŬɟɛɞɔɐ Ůɗɜɘəɐɠ əŬɘ ŮɡɟɤˊŬɥəɐɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ˊɞɚɘŰɘəɐɠ 
ůɢŮŰɘəɎ ɛŮ Űɞɜ ůŰɟŬŰɖɔɘəɧ ůɢŮŭɘŬůɛɧ Űɞɡ ŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ 

¶ ɆŰɖɜ ˊɟɞɩɗɖůɖ Űɤɜ Ɇȸȷ: 13 ï ȹɟɎůɖ ɔɘŬ Űɞ əɚɑɛŬ əŬɘ 11 ï ȸɘɩůɘɛŮɠ ˊɧɚŮɘɠ əŬɘ 

əɞɘɜɧŰɖŰŮɠ  

¶ ɇɖɜ ˊŮɟŬɘŰɏɟɤ ŮɝŮɘŭɑəŮɡůɖ Űɤɜ ɛɏŰɟɤɜ Űɞɡ ɄŮɆɄȾȷ ɔɘŬ ŬˊɞŰŮɚŮůɛŬŰɘəɐ 
ŮűŬɟɛɞɔɐ 

¶ ɆɡɜɏɟɔŮɘŮɠ ɛŮ ɏɟŮɡɜŮɠ əŬɘ ɏɟɔŬ ůɢŮŰɘəɎ ɛŮ ɛɞɜŰɏɚŬ ŬůŰɘəɞɨ əɚɑɛŬŰɞɠ əŬɘ Űɞˊɘəɏɠ 
ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ  

¶ ɆŰɞɜ ůɢŮŭɘŬůɛɧ əŬɘ Űɖɜ ˊɟɞŰŮɟŬɘɞˊɞɑɖůɖ ɏɟɔɤɜ ˊɟɞůŬɟɛɞɔɐɠ ůŰɖɜ ȷŪɁ.  
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ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ ɏɟɔɞɡ ɗŬ ŭɘŬůɡɜŭŮɗɞɨɜ ɛŮ Űɞ çɄŬɟŬŰɖɟɖŰɐɟɘɞ ȾɚɘɛŬŰɘəɐɠ 

ȷɚɚŬɔɐɠè Űɖɠ ɄŮɟɘűɏɟŮɘŬɠ ȷŰŰɘəɐɠ ɔɘŬ ɛɏɔɘůŰɖ ŭɘɎɢɡůɖ əŬɘ Ŭɝɘɞˊɞɑɖůɖ.  

 

[1] Ⱥɗɜɘəɐ ɆŰɟŬŰɖɔɘəɐ ɔɘŬ Űɖɜ ɄɟɞůŬɟɛɞɔɐ ůŰɖɜ ȾɚɘɛŬŰɘəɐ ȷɚɚŬɔɐ (ȺɆɄȾȷ), 2016. 

ɈˊɞɡɟɔŮɑɞ ɄŮɟɘɓɎɚɚɞɜŰɞɠ & ȺɜɏɟɔŮɘŬɠ  

[2] ȷɜɎɚɡůɖ əŬɘ ȷɝɘɞɚɧɔɖůɖ Ⱦɘɜŭɨɜɤɜ ȾɚɘɛŬŰɘəɐɠ ȷɚɚŬɔɐɠ. ɇɞɛɏŬɠ: ȹɞɛɖɛɏɜɞ 

ɄŮɟɘɓɎɚɚɞɜ & ɄɞɚɘŰɘůŰɘəɐ ȾɚɖɟɞɜɞɛɘɎ. ɄȺɆɄȾȷ ȷŰŰɘəɐɠ. 2020.  

[3]ȹɘŬəɡɓŮɟɜɖŰɘəɐ ȺˊɘŰɟɞˊɐ ɔɘŬ Űɖɜ ȾɚɘɛŬŰɘəɐ ȷɚɚŬɔɐ (Intergovernmental Panel on 

Climate Change, IPCC) ůŰɖɜ ɄɏɛˊŰɖ ȰəɗŮůɖ ȷɝɘɞɚɧɔɖůɖɠ ɛŮ ŰɑŰɚɞ "ȺˊɘˊŰɩůŮɘɠ, 

ˊɟɞůŬɟɛɞɔɐ əŬɘ ŮɡˊɎɗŮɘŬò Űɖɠ ɃɛɎŭŬɠ ȺɟɔŬůɑŬɠ ȽȽ (AR5 WGII) (IPCC, 2014).  

[4]ɆɨɛűɤɜŬ ɛŮ Űɞ ɛŮɗɞŭɞɚɞɔɘəɧ ˊɚŬɑůɘɞ Űɞɡ IPCC: ɖ ŰɟɤŰɧŰɖŰŬ (Vulnerability -V) 

Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ŮəŰɘɛɎŰŬɘ ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ȰəɗŮůɖɠ 

(Ⱥxposure -E) ůŮ əɚɘɛŬŰɘəɎ ŮɟŮɗɑůɛŬŰŬ, Űɖɠ ȺɡŬɘůɗɖůɑŬɠ (Sensitivity-S) Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ůŰŬ əɚɘɛŬŰɘəɎ ŮɟŮɗɑůɛŬŰŬ əŬɘ Űɖɠ ȽəŬɜɧŰɖŰŬɠ ɄɟɞůŬɟɛɞɔɐɠ Űɞɡ 

(Adaptive Capacity-AC): V= f (E, S, AC). 
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ȷɁȷɄɇɈɂȼ ũȺɋɅũȽȾɃɈ ȺɅũȷȿȺȽɃɈ ũȽȷ ɇȼɁ 

ɄȷɅȷȾɃȿɃɈŪȼɆȼ ɇȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ɇȼɆ 

ȸȿȷɆɇȼɆȼɆ ɀȺ ɆȾɃɄɃ ɇȼ ȸȺȿɇȽɆɇȼ ȹȽȷɉȺȽɅȽɆȼ ɇɋɁ 
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ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɖ ɢɟɐůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬŰɐɟɖůɖɠ ɔɖɠ ɚŬɛɓɎɜŮɘ ůɖɛŬɜŰɘəɧ 

ɛɏɟɞɠ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ɔŮɤɟɔɑŬɠ əŬɘ Űɖɠ əŰɖɜɞŰɟɞűɑŬɠ, əɡɟɑɤɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ 

Űɖɠ ɡɔŮɑŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ əŬŰɎɚɚɖɚɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ. ȼ 

ɞɟɗɐ ɢɟɐůɖ əŬŰɎɚɚɖɚɤɜ ɔŮɤɢɤɟɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ, ɛŮɗɞŭɞɚɞɔɘɩɜ əŬɘ ŭɞɟɡűɞɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ ŭɨɜŬŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ŮɝŬɔɤɔɐ ɢɟɐůɘɛɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖɜ 

əŬɗɞŭɐɔɖůɖ Űɖɠ ɓɧůəɖůɖɠ əŬɘ Űɖ ɔŮɜɘəɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɓɞůəɞŰɧˊɤɜ Ŭˊɧ 

ˊŬɟŬɔɤɔɞɨɠ, ɔŮɤɟɔɘəɞɨɠ ůɡɛɓɞɨɚɞɡɠ əŬɘ űɞɟŮɑɠ ˊɞɚɘŰɘəɐɠ ɢɎɟŬɝɖɠ.  

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Ŭɝɘɞˊɞɑɖůɖɠ ŮɚŮɨɗŮɟɤɜ ŭɞɟɡűɞɟɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ (Sentinel-2) ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ˊŬɟŬɔɤɔɐ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ, ŬɚɚɎ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŭŮɡŰŮɟɞɔŮɜɞɨɠ ŮˊŮɝŮɟɔŬůɑŬɠ 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ, ˊɞɡ ůɡɜɗɏŰɞɡɜ ŰŬ ˊɟɞɥɧɜŰŬ Űɞɡ ɔŮɤɟɔɘəɞɨ ŮɟɔŬɚŮɑɞɡ əŬɘ Űɞɡ 

ˊɟɞůŭɑŭɞɡɜ ůɡɛɓɞɡɚŮɡŰɘəɧ ɟɧɚɞ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ. ȼ ˊŮɟɘɞɢɐ ˊɘɚɞŰɘəɐɠ 

ŮűŬɟɛɞɔɐɠ, əŬŰŬɚŬɛɓɎɜŮɘ ɏəŰŬůɖ 15.000 ůŰɟŮɛɛɎŰɤɜ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ ˊɞɞɚɑɓŬŭŬ əŬɘ 

ɗŬɛɜɞɚɑɓŬŭŬ, əŬɗɩɠ əŬɘ ŮˊɘɚŮɔɛɏɜŬ ŬɔɟɞŰŮɛɎɢɘŬ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ɛŮ ɢŮɘɛŮɟɘɜɎ 

ŬɔɟɤůŰɩŭɖ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ɓɧůəɖůɖ, ůŰɞ ȹɐɛɞ ȺɚɎůůɞɜŬɠ, ŪŮůůŬɚɑŬɠ. ȼ 

ɛŮɗɞŭɞɚɞɔɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɟɑŬ (3) ůŰɎŭɘŬ : (i) Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ 

Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, (ii) Űɖ ɛŮŰŬŰɟɞˊɐ Űɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ ůŮ 

ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ, (iii) Űɖɜ ŬɜɎˊŰɡɝɖ Web-GIS 

ŮűŬɟɛɞɔɐɠ ŬˊɞŰɨˊɤůɖɠ Űɤɜ ɗŮɛŬŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ. ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭɘŬŭɞɢɘəɐ 

ŭɘŬŭɘəŬůɑŬ ůɨɜɗŮůɖɠ əŬɘ ŬɚɚɖɚŮˊɑɗŮůɖɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖ ɢɟɐůɖ GIS əŬɘ 

ůɨɜɗŮůɖ ɧɚɤɜ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɛŮ ůəɞˊɧ Űɖɜ ˊŬɟŬɔɤɔɐ Ůɜɧɠ ˊɞɚɡŮˊɑˊŮŭɞɡ ɢɎɟŰɖ 

ŬˊŮɘəɧɜɘůɖɠ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɗŮɛŬŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ Űɞɡ 

ɔŮɤɟɔɘəɞɨ ŮɟɔŬɚŮɑɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɞɟɡűɞɟɘəɎ ˊɟɞɥɧɜŰŬ ŭŮɡŰŮɟɞɔŮɜɞɨɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ, əŬɘ ůɡɜŭɡɎůŰɖəŬɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ɡűɘůŰɎɛŮɜŮɠ ȺɡɟɤˊŬɥəɏɠ ɓɎůŮɘɠ 

ŭŮŭɞɛɏɜɤɜ. ɆɡɜɞˊŰɘəɎ, ɖ ŬɜɎɚɡůɖ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ůəɞˊɧ Űɖɜ 

ɛŮŰŬŰɟɞˊɐ Űɞɡɠ ůŮ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ˊŮɟɘɚɎɛɓŬɜŮ Ůˊɘɚɞɔɐ Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ ɛŮ 

ˊɟŬəŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞɜ ŰŮɚɘəɧ ɢɟɐůŰɖ, ɔŮɤɢɤɟɘəɐ ŮˊŮɝŮɟɔŬůɑŬ, ůɨɜɗŮůɖ Ůɘəɧɜɤɜ 

əŬɘ ɡˊɞɚɞɔɘůɛɧ ůɨɜɗŮŰɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮɘəŰɩɜ. ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ Web-GIS 

ŮűŬɟɛɞɔɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬŰɎɚɚɖɚɞ ɚɞɔɘůɛɘəɧ ɔŮɤɢɤɟɘəɞɨ ŭɘŬəɞɛɘůŰɐ ɔɘŬ Űɖɜ 
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ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɛŮ ůŰɧɢɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɑŬɠ Ŭˊɚɐɠ, 

ŮɨɢɟɖůŰɖɠ ŭɘŮˊŬűɐɠ ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɞ ɢɟɐůŰɖ ɛŮ Űɖɜ ŬɜŰɑɚɖɣɖ Űɤɜ ɞˊŰɘəɩɜ 

ˊɚɖɟɞűɞɟɘɩɜ.  

ɇɞ ŰŮɚɘəɧ ˊɟɞɥɧɜ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɟɔŬɚŮɑɞ ɡˊɞůŰɐɟɘɝɖɠ ɚɐɣɖɠ 

ɔŮɤɟɔɘəɩɜ ŬˊɞűɎůŮɤɜ (Decision Support System - DSS). ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬɗɏŰŮɘ ɏɜŬ  

ɢɎɟŰɖ ɓɞůəɞŰɧˊɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, əŬɗɩɠ əŬɘ ŰŬ ˊŬɟŬəɎŰɤ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ 

ɢɤɟɘəɐɠ əŬɘ ɢɟɞɜɘəɐɠ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ Űɖɠ ɓɚɎůŰɖůɖɠ: (i) ŮˊɞɢɘŬəɐ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ 

Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ Űɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ ŰŬ ɏŰɖ 2018-2022, (ii ) 

ˊɟɤɘɛɧŰɖŰŬ Űɖɠ ɓɚɎůŰɖůɖɠ ɓɎůŮɘ Űɖɠ ˊŮɟɘɧŭɞɡ ŮɛűɎɜɘůɖɠ Űɖɠ ɛɏɔɘůŰɖɠ ɓɚŬůŰɘəɐɠ 

ŬɜɎˊŰɡɝɖɠ əŬɘ (iii) ɡɔŮɑŬ Űɖɠ ɓɚɎůŰɖůɖɠ, ˊɞɡ ŮˊɘɛŮɟɑɕŮŰŬɘ ůŰŬ ɡˊɞˊɟɞɥɧɜŰŬ (Ŭ) ŬűɗɞɜɑŬ 

Űɖɠ ˊɟɎůɘɜɖɠ ɓɘɞɛɎɕŬɠ əŬɘ (ɓ) ɡŭŬŰɘəɐ əŬŰŬˊɧɜɖůɖ Űɖɠ ɓɚɎůŰɖůɖɠ, ɔɘŬ ˊɚɖɗɩɟŬ 

ɢɟɞɜɘəɩɜ ůŰɘɔɛɩɜ. ȾɎɗŮ ɗŮɛŬŰɘəɧ ˊɟɞɥɧɜ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ŮɟɛɖɜŮɑŬ Űɞɡ əŬɘ ɛˊɞɟŮɑ ŮɨəɞɚŬ ɜŬ ŬɜŰɘˊŬɟŬɓɎɚɚŮŰŬɘ ɛŮ ɎɚɚŬ ɗŮɛŬŰɘəɎ ˊɟɞɥɧɜŰŬ ůŰɞ 

ˊɚŬɑůɘɞ Űɖɠ Web-GIS ŮűŬɟɛɞɔɐɠ. ɀŮ Űɖɜ ˊŬɟɞɢɐ Űɤɜ ˊŬɟŬˊɎɜɤ ɡˊɖɟŮůɘɩɜ, ɞ ŰŮɚɘəɧɠ 

ɢɟɐůŰɖɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŮɜŰɞˊɑůŮɘ Űɞɡɠ ˊɚɏɞɜ ˊŬɟŬɔɤɔɘəɞɨɠ əŬɘ ˊɟɩɘɛɖɠ ɓɚɎůŰɖůɖɠ 

ɓɞůəɧŰɞˊɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ. ɄŬɟɎɚɚɖɚŬ, ɞ ɢɟɐůŰɖɠ ŭɨɜŬŰŬɘ ɜŬ ˊŬɟŬəɞɚɞɡɗɐůŮɘ Űɖɜ 

Ůɝɏɚɘɝɖ Űɖɠ ˊŬɟŬɔɤɔɘəɧŰɖŰɎɠ Űɞɡɠ Űɖɜ ŰŮɚŮɡŰŬɑŬ 5ŮŰɑŬ, əŬɗɩɠ əŬɘ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 

ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ ɓɞůəɐůɘɛɖɠ ɨɚɖɠ əŬɗô ɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ˊŮɟɘɧŭɞɡ 

ɓɧůəɖůɖɠ. 

ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɡˊɞŭŮɘəɜɨɞɡɜ ɧŰɘ ɞɘ ŰŮɢɜɞɚɞɔɑŮɠ ɔɘŬ Űɖ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ɔɖɠ, ɛˊɞɟɞɨɜ ɜŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ɓɏɚŰɘůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ űɡůɘəɩɜ 

əŬɘ ŰŮɢɜɖŰɩɜ ɓɞůəɞŰɧˊɤɜ əŬɘ ɜŬ ůɡɜŰŮɚɏůɞɡɜ ůŰɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ 

ɞɟɔɎɜɤůɖ Űɤɜ ŭɟɞɛɞɚɞɔɑɤɜ ɓɧůəɖůɖɠ əŬɘ Űɖɜ ŮűŬɟɛɞɔɐ ŰŮɢɜɘəɩɜ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ɓɚɎůŰɖůɖɠ, ɧˊɤɠ ɖ ɚɑˊŬɜůɖ əŬɘ ɖ ɎɟŭŮɡůɖ. ȼ ɢɟɐůɖ ůɨɔɢɟɞɜɤɜ əŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɤɜ 

ŮɟɔŬɚŮɑɤɜ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ˊŬɜɎəŮɘŬ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɓɞůəɐůɘɛɤɜ ɔŬɘɩɜ 

ˊŬɟɏɢɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ ɡɣɖɚɐɠ ŬəɟɑɓŮɘŬɠ əŬɘ ɛŮɔɎɚɖɠ ŬɝɘɞˊɘůŰɑŬɠ. ȼ ŭɘŬůŰŬɨɟɤůɐ 

Űɞɡɠ ɛŮ ŭŮŭɞɛɏɜŬ ˊŮŭɑɞɡ ŬˊɞŰŮɚŮɑ Űɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ ɔɘŬ Űɖɜ ˊɚɐɟɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ŬˊɩŰŮɟɞ ůəɞˊɧ Űɖɜ ůɡɛɓɞɚɐ Űɞɡɠ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ 

əŰɖɜɞŰɟɞűɑŬɠ ŬəɟɑɓŮɘŬɠ. 

Ƀɘ ŬɜɤŰɏɟɤ ŮɟɔŬůɑŮɠ ŬˊɞŰŮɚɞɨɜ ˊŬɟŬŭɞŰɏŬ Űɞɡ ɏɟɔɞɡ EarthGraze çȷɝɘɞˊɞɑɖůɖ Űɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ ˊŬɟŬŰɐɟɖůɖɠ ɔɖɠ ɛŮ ůəɞˊɧ Űɖɜ ˊŬɟɞɢɐ ɡˊɖɟŮůɘɩɜ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ 

ɚɘɓŬŭɞəŰɖɜɞŰɟɞűɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠè, Űɞ ɞˊɞɑɞ ɡɚɞˊɞɘŮɑŰŬɘ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ 

ɈˊɞɛɏŰɟɞɡ 16.1 ï 16.5 ñɆɡɜŮɟɔŬůɑŬ ɔɘŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɏɟɔŬ, ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ˊɟŬəŰɘəɏɠ əŬɘ ŭɟɎůŮɘɠ ɔɘŬ Űɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐò Űɞɡ ɄɟɞɔɟɎɛɛŬŰɞɠ ȷɔɟɞŰɘəɐɠ 

ȷɜɎˊŰɡɝɖɠ 2014-2020 əŬɘ ůɡɔɢɟɖɛŬŰɞŭɞŰŮɑŰŬɘ Ŭˊɧ Űɖɜ ȺɚɚɎŭŬ əŬɘ Űɖɜ ȺɡɟɤˊŬɥəɐ 

Ȱɜɤůɖ (əɤŭɘəɧɠ ɏɟɔɞɡ: ɀ16ɆɈɁ2-00224). 
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ȹȽȺɅȺɈɁȼɆȼ ɇɋɁ ɆɈũȾȺɁɇɅɋɆȺɋɁ ȺɂȽ ȸȷɅȺɋɁ 

ɀȺɇȷȿȿɋɁ Ɇɇȷ Ⱥȹȷūȼ ɇȼɆ ȸȽ.ɄȺ. ŪȺɆɆȷȿɃɁȽȾȼɆ  
  
ɆŰŮűɎɜɞɡ ɆŰɏűŬɜɞɠ1*, Ⱦɑɛɞɔɚɞɡ ȯəɘɠ2 

 
1*ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ, ȺɟɔŬůŰɐɟɘɞ ȺŭŬűɞɚɞɔɑŬɠ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ ȹȽ.Ʉȷ.Ⱥ., 574 

00 Ɇɑɜŭɞɠ ï ŪŮůůŬɚɞɜɑəɖ, e-mail: stefst2@ihu.gr 
2ũŮɤˊɧɜɞɠ ȷ.Ʉ.Ū., MSc 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȰŭŬűɞɠ, ɓŬɟɏŬ ɛɏŰŬɚɚŬ, ŭŮɑəŰɖɠ ɔŮɤůɡůůɩɟŮɡůɖɠ, ůɡɜŰŮɚŮůŰɐɠ 

ŮɛˊɚɞɡŰɘůɛɞɨ, ɘůŬɟɘɗɛɘəɞɑ ɢɎɟŰŮɠ 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɞɘ ɓŬůɘəɏɠ ŮŭŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ, əŬɗɩɠ əŬɘ ɞɘ 

ɞɚɘəɏɠ əŬɘ ŭɘŬɗɏůɘɛŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ɏɝɘ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ (ȸɀ) ůŰŬ ŮŭɎűɖ Űɖɠ 

ɞɟɘɞɗŮŰɖɛɏɜɖɠ ȸɘɞɛɖɢŬɜɘəɐɠ ɄŮɟɘɞɢɐɠ ŪŮůůŬɚɞɜɑəɖɠ (Ɇɑɜŭɞɠ), ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŮəŰɘɛɖɗŮɑ ɖ ɡűɘůŰɎɛŮɜɖ əŬŰɎůŰŬůɖ Űɤɜ ŮŭŬűɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɧůɞɜ ŬűɞɟɎ Űɞ ɓŬɗɛɧ 

ŮˊɘɓɎɟɡɜůɐɠ Űɞɡɠ Ŭˊɧ ŰŬ ɛŮɚŮŰɞɨɛŮɜŬ ɓŬɟɏŬ ɛɏŰŬɚɚŬ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ, ŮˊɘɚɏɢɗɖəŬɜ 

50 ŰɡɢŬɑŮɠ ɗɏůŮɘɠ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ˊɞɡ əɎɚɡɣŬɜ ɛŮ ɞɛɞɘɧɛɞɟűɞ ůɢŮŭɧɜ Űɟɧˊɞ Űɖɜ 

ɞɟɘɞɗŮŰɖɛɏɜɖ ɓɘɞɛɖɢŬɜɘəɐ ˊŮɟɘɞɢɐ. ȷˊɧ əɎɗŮ ɗɏůɖ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ůɡɚɚɏɢɗɖəŬɜ 

ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ Ŭˊɧ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ɓɎɗɖ, 0 - 30 cm əŬɘ 30 - 60 cm. ɆŰŬ ŭŮɑɔɛŬŰŬ 

ŮŭɎűɞɡɠ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɖ ɛɖɢŬɜɘəɐ ůɨůŰŬůɖ, Űɞ pH, ɖ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ (EC, 

dS m-1), ɖ ɞɟɔŬɜɘəɐ ɞɡůɑŬ (%), Űɞ CaCO3 (%), ɖ ȽəŬɜɧŰɖŰŬ ȷɜŰŬɚɚŬɔɐɠ ȾŬŰɘɧɜŰɤɜ 

(CEC, cmolc kg-1), əŬɗɩɠ əŬɘ ɞɘ ɞɚɘəɏɠ əŬɘ ŭɘŬɗɏůɘɛŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ (mg kg-1) ɏɝɘ ȸɀ 

(Cd, Cr, Mn, Ni, Pb, Zn). Ⱥˊɑůɖɠ, ɏɔɘɜŮ ŮəŰɑɛɖůɖ Űɞɡ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ əɘɜŭɨɜɞɡ 

ɟɨˊŬɜůɖɠ Űɤɜ ŮŭŬűɩɜ Ŭˊɧ ŰŬ ůɡɔəŮəɟɘɛɏɜŬ ȸɀ, ɧˊɤɠ ŬɡŰɧɠ ŮəűɟɎɕŮŰŬɘ ɛŮ Űɞ ŭŮɑəŰɖ 

ɔŮɤůɡůůɩɟŮɡůɖɠ (Igeo) əŬɘ Űɞ ůɡɜŰŮɚŮůŰɐ ŮɛˊɚɞɡŰɘůɛɞɨ (EF) əŬɘ ˊŬɟɐɢɗɖůŬɜ 

ɘůŬɟɘɗɛɘəɞɑ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ əŬŰŬɜɞɛɐɠ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ȸɀ. Ƀ ŭŮɑəŰɖɠ 

ɔŮɤůɡůůɩɟŮɡůɖɠ əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ŮɛˊɚɞɡŰɘůɛɞɨ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɛŮ ɓɎůɖ Űɘɠ ɞɚɘəɏɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ȸɀ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɘ Űɘɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡɠ ůŰɞ űɚɞɘɧ Űɖɠ 

ũɖɠ. ȼ ˊŬɟŬɔɤɔɐ Űɤɜ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ ɏɔɘɜŮ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ 

ˊɟɞɔɟɎɛɛŬŰɞɠ Golden Software Surfer v.11 ŮűŬɟɛɧɕɞɜŰŬɠ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɞɡ Kriging.  

TŬ ŮŭɎűɖ ŮɑɜŬɘ ɛɏůɖɠ ɛɖɢŬɜɘəɐɠ ůɨůŰŬůɖɠ əŬɘ ŬɚəŬɚɘəɎ. ɇɞ 96% əŬɘ Űɞ 90% Űɤɜ 

ŭŮɘɔɛɎŰɤɜ ůŰɞ ɓɎɗɞɠ 0-30 cm əŬɘ 30-60 cm, ŬɜŰɑůŰɞɘɢŬ, ŮɑɜŬɘ ɛɖ ŬɚŬŰɞɨɢŬ (EC < 2 dS 

m-1). ɋɠ ˊɟɞɠ Űɞ CaCO3, Űɞ 19% Űɤɜ ŭŮɘɔɛɎŰɤɜ ɏɢɞɡɜ ŬɜŮˊŬɟəɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ, Űɞ 51% 

ɛɏŰɟɘŬ əŬɘ Űɞ 30% ŮˊŬɟəɐ. ɇŬ ŮˊɑˊŮŭŬ Űɖɠ ɞɟɔŬɜɘəɐɠ ɞɡůɑŬɠ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ ɢŬɛɖɚɎ 

ɏɤɠ ɛɏůŬ əŬɘ ůŰŬ ŭɨɞ ɓɎɗɖ, Ůɜɩ ɞɘ ɛɏůŮɠ Űɘɛɏɠ CEC ŮɑɜŬɘ 16,6 cmolc kg-1 əŬɘ 13,4 cmolc 

kg-1 ůŰŬ ɓɎɗɖ 0-30 cm əŬɘ 30-60 cm, ŬɜŰɑůŰɞɘɢŬ. Ƀɘ ŭɘɎɛŮůɞɘ Űɤɜ ɞɚɘəɩɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ȸɀ ůŰɞ ɓɎɗɞɠ 0 - 30 cm Ŭəɞɚɞɡɗɞɨɜ Űɖ űɗɑɜɞɡůŬ ůŮɘɟɎ                   

Mn > Zn > Pb > Ni > Cr > Cd, ŭɖɚŬŭɐ 397,35 > 52,98 > 32,14 > 20,36 > 19,58 > 1,05 

mg kg-1, Ůɜɩ ůŰɞ ɓɎɗɞɠ 30 - 60 cm ɞɘ ŭɘɎɛŮůɞɘ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ɑŭɘŬ űɗɑɜɞɡůŬ ůŮɘɟɎ əŬɘ 

ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 415,22 > 43,99 > 31,44 > 22,15 > 20,72 > 1,04 mg kg-1. Ƀɘ ŭɘɎɛŮůɞɘ Űɤɜ 

ŭɘŬɗɏůɘɛɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ȸɀ ůŰɞ ɓɎɗɞɠ 0 - 30 cm Ŭəɞɚɞɡɗɞɨɜ Űɖ űɗɑɜɞɡůŬ 

ůŮɘɟɎ Mn > Zn > Pb > Ni > Cd > Cr, ŭɖɚŬŭɐ 10,01 > 4,68 > 2,59 > 0,41 > 0,06 > 0,01 
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mg kg-1, Ůɜɩ ůŰɞ ɓɎɗɞɠ 30 - 60 cm, ɞɘ ŭɘɎɛŮůɞɘ Ŭəɞɚɞɡɗɞɨɜ Űɖɜ ɑŭɘŬ űɗɑɜɞɡůŬ ůŮɘɟɎ əŬɘ 

ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 11,42 > 3,47 > 2,60 > 0,33 > 0,03 > 0,01 mg kg-1. 

Ƀ ŭŮɑəŰɖɠ ɔŮɤůɡůůɩɟŮɡůɖɠ Igeo ɢŬɟŬəŰɖɟɑɕŮɘ ŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ɔɘŬ Űɞ Cd ɢɤɟɑɠ ɏɤɠ 

ɛŮ ɛɏŰɟɘŬ ŮˊɘɓɎɟɡɜůɖ ůŮ ˊɞůɞůŰɎ 84% əŬɘ 68% ůŰɞ ɓɎɗɞɠ 0 - 30 cm əŬɘ 30 - 60 cm, 

ŬɜŰɑůŰɞɘɢŬ, ɧˊɤɠ Ůˊɑůɖɠ ɢɤɟɑɠ ŮˊɘɓɎɟɡɜůɖ ɔɘŬ Űɞ Cr ůŮ ˊɞůɞůŰɧ 100% əŬɘ ůŰŬ ŭɨɞ ɓɎɗɖ, 

ɔɘŬ Űɞ Mn ůŮ ˊɞůɞůŰɎ 92% əŬɘ 94%, ɔɘŬ Űɞ Ni 100% əŬɘ 98%, ɔɘŬ Űɞɜ Pb 72% əŬɘ 78% 

əŬɘ ɔɘŬ Űɞɜ Zn 90% əŬɘ 98%, ůŰɞ ɓɎɗɞɠ 0 - 30 cm əŬɘ 30 - 60 cm, ŬɜŰɑůŰɞɘɢŬ. Ƀ 

ůɡɜŰŮɚŮůŰɐɠ ŮɛˊɚɞɡŰɘůɛɞɨ EF ɢŬɟŬəŰɖɟɑɕŮɘ ŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ɔɘŬ Űɞ Cd ɛŮ ɛɏŰɟɘɞ 

ŮɛˊɚɞɡŰɘůɛɧ ůŮ ˊɞůɞůŰɎ 78% əŬɘ 74%, ůŰɞ ɓɎɗɞɠ 0 - 30 cm əŬɘ 30 - 60 cm, ŬɜŰɑůŰɞɘɢŬ, 

ɢɤɟɑɠ ŮɛˊɚɞɡŰɘůɛɧ ɔɘŬ Űɞ Cr ůŮ ˊɞůɞůŰɧ 100% əŬɘ ɔɘŬ Űɞ Mn 72% ůŰŬ ŭɨɞ ɓɎɗɖ, ɧˊɤɠ 

Ůˊɑůɖɠ ɢɤɟɑɠ ŮɛˊɚɞɡŰɘůɛɧ ɔɘŬ Űɞ Ni ůŮ ˊɞůɞůŰɎ 90% əŬɘ 88%, ɔɘŬ Űɞɜ Zn 74% əŬɘ 92%, 

ɛŮ ɢŬɛɖɚɧ ɏɤɠ ɐˊɘɞ ŮɛˊɚɞɡŰɘůɛɧ ɔɘŬ Űɞɜ Pb ůŮ ˊɞůɞůŰɎ 78% əŬɘ 72%, ůŰɞ ɓɎɗɞɠ 0 - 30 

cm əŬɘ 30 - 60 cm, ŬɜŰɑůŰɞɘɢŬ. ũŮɜɘəɎ, ŰŬ ŮŭɎűɖ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɛɖ ɟɡˊŬůɛɏɜŬ Ŭˊɧ 

ŰŬ ɏɝɘ ȸɀ əŬɘ ɞɘ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡɠ əɟɑɜɞɜŰŬɘ űɡůɘɞɚɞɔɘəɏɠ. ȳůɞɜ ŬűɞɟɎ Űɞ ɛɞŰɑɓɞ 

əŬŰŬɜɞɛɐɠ Űɞɡ Cd ůŰŬ ŭɨɞ ɓɎɗɖ, ɖ ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ɏŭŮɘɝŮ Űɖɜ ŮˊɑŭɟŬůɖ Űɞɡ 

ɛɖŰɟɘəɞɨ ɡɚɘəɞɨ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ. ɇɞ ɑŭɘɞ ŭɘŬˊɘůŰɩɗɖəŮ əŬɘ ůŰŬ ůŰɞɘɢŮɑŬ Cr, Ni 

əŬɘ Pb, ɢɤɟɑɠ ɧɛɤɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰɖ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ Űɞɡɠ ɔɘŬ Űɞ ŮˊɘűŬɜŮɘŬəɧ əŬɘ 

əŬŰɩŰŮɟɞ ɓɎɗɞɠ. Ƀɘ ŬɡɝɖɛɏɜŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɞɡ Mn ɞɟɘɞɗŮŰɖɛɏɜŮɠ ŬɜɎɛŮůŬ ůŰɞ 

əŬŰɩŰŮɟɞ əŬɘ ŬɜɩŰŮɟɞ ɧɟɘɞ űɡŰɞŰɞɝɘəɧŰɖŰŬɠ ŮɑɜŬɘ ŮɜŰɞˊɘůɛɏɜŮɠ əŬɘ ŮůŰɘɎɕɞɜŰŬɘ Ɂȷ Űɖɠ 

ȸȽ.ɄȺ. Ⱥˊɑůɖɠ, ůŮ ɛɘəɟɐ ŬˊɧůŰŬůɖ ŮɜŰɞˊɑɕŮŰŬɘ əŬɘ ɖ ɡˊɏɟɓŬůɖ Űɞɡ ɞɟɑɞɡ ɔɘŬ Űɞɜ Zn ůŰɞ 

ɓɎɗɞɠ 0 - 30 cm, ŭŮɑɢɜɞɜŰŬɠ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ɓɘɞɛɖɢŬɜɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ůŰɖɜ 

ˊŮɟɘɞɢɐ. ɇŬ ŮɡɟɐɛŬŰŬ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ŭŮɑɢɜɞɡɜ ɧŰɘ ɖ ɡűɘůŰɎɛŮɜɖ ɓɘɞɛɖɢŬɜɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ŭŮɜ ɏɢŮɘ ˊɟɞəŬɚɏůŮɘ ŬɝɘɧɚɞɔŬ ˊɟɞɓɚɐɛŬŰŬ ɟɨˊŬɜůɖɠ Űɤɜ ŮŭŬűɩɜ ɧůɞɜ 

ŬűɞɟɎ ŰŬ ŮɝŮŰŬɕɧɛŮɜŬ ȸɀ, ɢɤɟɑɠ ɧɛɤɠ ŬɡŰɧ ɜŬ ůɖɛŬɑɜŮɘ ˊɤɠ ŭŮɜ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ 

ŰŬəŰɘəɐ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ ůɡɔəŮɜŰɟɩůŮɩɜ Űɞɡɠ. 
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ɉɋɅɃŪȺɇȼɆȼ ɆȼɀȺȽɋɁ ɆɈũȾȺɁɇɅɋɆȼɆ ũȽȷ ɇȼɁ 

ȺȾȾȺɁɋɆȼ ȺũȾȷɇȷɆɇȷɆȺɋɁ ɀȺ ɉɅȼɆȼ ũȺɋũɅȷūȽȾɋɁ 

ɆɈɆɇȼɀȷɇɋɁ ɄȿȼɅɃūɃɅȽɋɁ 

 
ɄɞɚɎəɖɠ ɁɘəɧɚŬɞɠ*, ȾɞɡˊɎŰɞɡ ɁɘəɧɚŬɠ, ɇůɞɡɢɚŬɟɎəɖ ȷɜŭɟɞɜɑəɖ 

ȺɟɔŬůŰɐɟɘɞ ũŮɤŭŬɘůɑŬɠ əŬɘ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, Ɇɢɞɚɐ 

ɉɖɛɘəɩɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄɞɚɡŰŮɢɜŮɑɞ ȾɟɐŰɖɠ  

Email: npolakis@tuc.gr , nkoupatou@tuc.gr,  atsouchlaraki@tuc.gr , 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: GIS, Ⱥəəɏɜɤůɖ ˊɚɖɗɡůɛɩɜ, ȹŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ, ūɡůɘəɏɠ 

ȾŬŰŬůŰɟɞűɏɠ, ɆŰɟŬŰɖɔɘəɏɠ ŭɘŬɢŮɑɟɘůɖɠ. 

ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŮůŰɘɎɕŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ 

ůɢŮŭɑɤɜ Ůəəɏɜɤůɖɠ ůŮ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɞɘəɘůɛɞɨɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŬˊŮɘɚɖɗɞɨɜ Ŭˊɧ ŭŬůɘəɐ ˊɡɟəŬɔɘɎ əŬɘ űɘɚɞɝŮɜɞɨɜ ŮɡˊŬɗŮɑɠ əɞɘɜɤɜɘəɏɠ ɞɛɎŭŮɠ, ɧˊɤɠ 

ɖɚɘəɘɤɛɏɜɞɡɠ, ɎŰɞɛŬ ɛŮ ŬɜŬˊɖɟɑŬ əŬɘ ˊŬɘŭɘɎ. ȼ ɛŮɚɏŰɖ ŬɜŬɔɜɤɟɑɕŮɘ əɟɑůɘɛŬ ůɖɛŮɑŬ 

ůɡɔəɏɜŰɟɤůɖɠ ŮəŰɧɠ Űɤɜ ŮɔəŬŰŬůŰɎůŮɤɜ əŬɘ ŬɜŬɚɨŮɘ Űɖɜ ˊɟɞůɓŬůɘɛɧŰɖŰŬ əŬɘ Űɖɜ 

ŬůűɎɚŮɘŬ Űɤɜ ŭɘŬŭɟɞɛɩɜ Ůəəɏɜɤůɖɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ 

Ʉɚɖɟɞűɞɟɘɩɜ (ũɆɄ). ɀɏůɤ ɛɘŬɠ ˊɟɞůŮəŰɘəɎ ůɢŮŭɘŬůɛɏɜɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ˊɞɡ 

ůɡɜŭɡɎɕŮɘ ˊɞůɞŰɘəɐ ŬɜɎɚɡůɖ əŬɘ ůɡɛɛŮŰɞɢɘəɧ ůɢŮŭɘŬůɛɧ, ɖ ɏɟŮɡɜŬ ˊɟɞůűɏɟŮɘ 

ɓŮɚŰɘɤɛɏɜŮɠ ůŰɟŬŰɖɔɘəɏɠ ɔɘŬ Űɖɜ ŮɝŬůűɎɚɘůɖ Űɖɠ ŬůűŬɚɞɨɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ 

Ůəəɏɜɤůɖɠ Űɤɜ ŮɡˊŬɗɩɜ ɞɛɎŭɤɜ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ ŬˊɞəŬɚɨˊŰɞɡɜ Űɖ 

ůɖɛŬůɑŬ Űɖɠ ŮɜůɤɛɎŰɤůɖɠ ŰŮɢɜɞɚɞɔɘəɩɜ ŮɟɔŬɚŮɑɤɜ əŬɘ Űɖɠ əɞɘɜɞŰɘəɐɠ ůɡɛɛŮŰɞɢɐɠ 

ůŰɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ əŬɘ Űɖɜ ɡɚɞˊɞɑɖůɖ ůɢŮŭɑɤɜ Ůəəɏɜɤůɖɠ. ɇŬ ŮɡɟɐɛŬŰŬ ˊɟɞŰŮɑɜɞɡɜ 

Ůˊɑůɖɠ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ ůŰɖɜ Ůɝɏɚɘɝɖ ŭɡɜŬɛɘəɩɜ ɛɞɜŰɏɚɤɜ 

Ůəəɏɜɤůɖɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɡˊɧɣɖ Űɘɠ ɛŮŰŬɓŬɚɚɧɛŮɜŮɠ ŬɜɎɔəŮɠ əŬɘ Űɘɠ ŭɡɜŬɛɘəɏɠ Űɤɜ 

ŮɡˊŬɗɩɜ ˊɚɖɗɡůɛɩɜ. 
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ɉɅȼɆȼ ɇȼɆ ȹɃɅɈūɃɅȽȾȱɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ ɆɇȼɁ 

ɉȷɅɇɃũɅȷūȼɆȼ ɇɋɁ ɉɋɅɃɉɅɃɁȽȾɋɁ ȹȽȷȾɈɀȷɁɆȺɋɁ 

ɇȼɆ ɃȽȾɃȿɃũȽȾȼɆ ɄɃȽɃɇȼɇȷɆ ɇɃɈ ɇɃɄȽɃɈ ȾȷȽ 

ɆɈɆɉȺɇȽɆȼɆ ɇȼɆ ɀȺ ɄȺɅȽȸȷȿȿɃɁɇȽȾɃɈɆ ɄȷɅȷũɃɁɇȺɆ 
 
ȿŮɛˊɏůɖɠ ūɩŰɖɠ1, ȾɤɜůŰŬɜŰɞɡɚɎəɖɠ ȺɡɎɔɔŮɚɞɠ1,  ɇůɞɡɢɚŬɟɎəɖ ȷɜŭɟɞɜɑəɖ1,  

ȷɚŮɝɎəɖɠ ȹ. ȹɖɛɐŰɟɘɞɠ2*  

 
1ɇɛɐɛŬ ɉɖɛɘəɩɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄɞɚɡŰŮɢɜŮɑɞ ȾɟɐŰɖɠ, 

ɉŬɜɘɎ. 
2ȽɜůŰɘŰɞɨŰɞ ɀŮůɞɔŮɘŬəɩɜ Ɇˊɞɡŭɩɜ, ȲŭɟɡɛŬ ɇŮɢɜɞɚɞɔɑŬɠ əŬɘ ȰɟŮɡɜŬɠ, Ʌɏɗɡɛɜɞ. 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Ƀɘəɞɚɞɔɘəɐ ˊɞɘɧŰɖŰŬ, RSEI, ȹɞɟɡűɞɟɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ, ȾɟɐŰɖ 

 

ɇɞ ˊŬɔəɧůɛɘɞ ɞɘəɞůɨůŰɖɛŬ ɓɟɑůəŮŰŬɘ ŬɜŰɘɛɏŰɤˊɞ ɛŮ ŮəŰŮŰŬɛɏɜɖ ůŮ Ůɨɟɞɠ əŬɘ ŭɘɎɟəŮɘŬ 

ɞɘəɞɚɞɔɘəɐ  ŭɘŬŰŬɟŬɢɐ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ɏɜŰɞɜɖ Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. ũɘŬ 

Űɞ ɚɧɔɞ ŬɡŰɧ ɡˊɎɟɢŮɘ ŮˊɘŰŬəŰɘəɐ ŬɜɎɔəɖ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɞɚɞəɚɖɟɤɛɏɜɤɜ ɛŮɗɧŭɤɜ  ɛŮ 

ůŰɧɢɞ Űɖɜ ŰŬɢɨŰŮɟɖ əŬɘ ŬɝɘɧˊɘůŰɖ ɢɤɟɞɢɟɞɜɘəɐ  ˊŬɟŬŰɐɟɖůɖ, ɢŬɟŰɞɔɟɎűɖůɖ, ŮəŰɑɛɖůɖ 

əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ ɇɞˊɑɞɡ ůŮ Űɞˊɘəɧ əŬɘ ˊŮɟɘűŮɟŮɘŬəɧ 

ŮˊɑˊŮŭɞ. 

ȼ ŮɟɔŬůɑŬ ɏɢŮɘ ůŰɧɢɞ ɜŬ ŬɜŬŭŮɑɝŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ȹɞɟɡűɞɟɘəɐɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ 

ůŰɖɜ ɢŬɟŰɞɔɟɎűɖůɖ əŬɘ ŮəŰɑɛɖůɖ Űɖɠ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ Űɞɡ Űɞˊɑɞɡ ůŰɞ ɜɖůɑ Űɖɠ 

ȾɟɐŰɖɠ ɔɘŬ Űɖɜ  ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ 10 ŮŰɩɜ. ũɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɖɠ 

ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ ɡ ɏɔɘɜŮ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ ŭɞɟɡűɧɟɞɡ Landsat-

8 ɛŮ Űɖ ɢɟɐůɖ  Űɞɡ űŬůɛŬŰɘəɞɨ ŭŮɑəŰɖ Remote Sensing Ecological Index (RSEI) (Zuo et 

al., 2023). Ƀ ŭŮɑəŰɖɠ RSEI ɡˊɞɚɞɔɑůŰɖəŮ ɔɘŬ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 2024-2014 ɛŮ ɢɟɞɜɘəɧ 

ɓɐɛŬ 2 ŮŰɩɜ. ũɘŬ Űɞɜ ŮəŰɑɛɖůɖ Űɞɡ ŭŮɑəŰɖ ɏɔɘɜŮ ůɡɜŭɡŬůŰɘəɐ ɢɟɐůɖ Űɤɜ ˊŬɟŬəɎŰɤ 

űŬůɛŬŰɘəɩɜ ŭŮɘəŰɩɜ ɧˊɤɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖ ɢɟɐůɖ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, 

ɛɏůɖɠ ɢɤɟɘəɐɠ ŭɘŬəɟɘŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ, Űɞɡ Landsat-8: NDVI (Normalised Difference 

Vegetation Index, NDBSI (Normalised Differential Build up and Bare Soil index) , WET 

(Land Surface Moisture),  LST (Land Surface Temperature). 

ȷűɞɨ ůɡɜŭɡɎůŬɛŮ Űɞɡɠ ŭŮɑəŰŮɠ əŬɘ ˊɟɞɏəɡɣŮ ɞ ŭŮɑəŰɖɠ RSEI ŬɜɎ ŭɨɞ (2) ɢɟɧɜɘŬ ůŮ 

ɓɎɗɞɠ ŭɏəŬ (10) ŮŰɩɜ,  əŬɜɞɜɘəɞˊɞɘɐůŬɛŮ Űɘɠ Űɘɛɏɠ ůŮ ɏɜŬ Ůɨɟɞɠ Ŭˊɧ 0 ɏɤɠ 1. Ƀɘ Űɘɛɏɠ 

əŬŰŬŰɎɢɗɖəŬɜ ůŮ 5 ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ˊɞɘɧŰɖŰŬɠ  Ŭˊɧ 0-0.2 (əŬəɐ), 0.2-0.4 (ůɢŮŰɘəɎ 

ɛɏŰɟɘŬ),0.4-0.6 (ɛɏŰɟɘŬ), 0.6-0.8 (əŬɚɐ) əŬɘ 0.8-1 (ɎɟɘůŰɖ). ɀɘŬ ˊɟɩŰɖ ˊŬɟŬŰɐɟɖůɖ 

əŬŰɏŭŮɘɝŮ ˊɩɠ ůŰɖɜ ȹɡŰɘəɐ ȾɟɐŰɖ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞ Ɂɞɛɧ ɉŬɜɑɤɜ ɓɟɑůəɞɜŰŬɘ ɞɘ 

ˊŮɟɘɞɢɏɠ ɛŮ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ əŬɘ ˊɘɞ ůŰŬɗŮɟɏɠ Űɘɛɏɠ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ ɛŮ Űɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ ɜŬ ŮəŰŮɑɜɞɜŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ Ŭˊɧ 0.6 ɏɤɠ 0.8. ɄŬɟɎɚɚɖɚŬ ɞɘ 

ɜɧŰɘŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɜɖůɘɞɨ ŭŮɑɢɜɞɡɜ ɜŬ ɏɢɞɡɜ ɢŬɛɖɚɧŰŮɟŮɠ Űɘɛɏɠ Űɞɡ ɞɘəɞɚɞɔɘəɞɨ ŭŮɑəŰɖ 

ůŮ ůɢɏůɖ ɛŮ Űɞ ɓɧɟŮɘɞ əɞɛɛɎŰɘ Űɞɡ ɜɖůɘɞɨ əɎŰɘ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ŮɝŬɘŰɑŬɠ Űɞɡ 

ɔŮɔɞɜɧŰɞɠ ɧŰɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ȾɟɐŰɖɠ  ŬɜŬˊŰɨůůɞɜŰŬɘ ɛŮɔŬɚɨŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ 

əŬɘ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛŮɔŬɚɨŰŮɟŬ ˊɞůɞůŰɎ ɝɖɟŬůɑŬɠ. Ƀɘ ŬɡɝɖɛɏɜŮɠ Űɘɛɏɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ŮˊɖɟŮɎɕɞɡɜ ŭɟŬůŰɘəɎ ŭɨɞ Ŭˊɧ Űɞɡɠ ŰɏůůŮɟɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ŭŮɑəŰŮɠ (WET, LST) ɞɘ 

ɞˊɞɑɞɘ ɛŮɘɩɜɞɡɜ Űɞ ɓŬɗɛɧ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ ɡˊɧ ɛŮɚɏŰɖ ˊŮɟɘɞɢɩɜ. ɆŰŬ ˊɚŬɑůɘŬ 
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Űɖɠ ɏɟŮɡɜŬɠ ˊɟɞɏəɡɣŮ Ůˊɑůɖɠ ɧŰɘ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ȾɟɐŰɖɠ ŭŮɜ ˊŬɟŬŰɖɟŮɑŰŬɘ 

ɛŮɔɎɚɖ ɛŮŰŬɓɞɚɐ Űɤɜ Űɘɛɩɜ Űɖɠ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ ůŰɞ ˊɏɟŬůɛŬ Űɤɜ ŮŰɩɜ.  

ɆŰɞ ŮˊɧɛŮɜɞ ɓɐɛŬ  ɞɘ űŬůɛŬŰɘəɞɑ ŭŮɑəŰŮɠ ůɡůɢŮŰɑůŰɖəŬɜ ɢɤɟɘəɎ ɛŮ ŭɘɎűɞɟɞɡɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɛŬɠ ɧˊɤɠ ŮɑɜŬɘ ɞɘ ɢɟɐůŮɘɠ ɔɖɠ, Űɞ 

ɞŭɘəɧ ŭɑəŰɡɞ, ɡɣɧɛŮŰɟɞ, əɚɑůŮɘɠ ŮŭɎűɞɡɠ əɚˊ. ůŮ ˊŮɟɘɓɎɚɚɞɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ 

Ʉɚɖɟɞűɞɟɘɩɜ (QGIS). ɄŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɛŮɔɎɚŬ ɡɣɧɛŮŰɟŬ ɞ 

ɞɘəɞɚɞɔɘəɧɠ ŭŮɑəŰɖɠ ŮɑɢŮ ɛŮɔŬɚɨŰŮɟŮɠ Űɘɛɏɠ (ɡɣɖɚɧŰŮɟɖ ɞɘəɞɚɞɔɘəɐ ˊɞɘɧŰɖŰŬ) ŮɝŬɘŰɑŬɠ 

Űɞɡ ɛɘəɟɞɨ ɓŬɗɛɞɨ ŬůŰɘəɞˊɞɑɖůɖɠ əŬɘ Űɤɜ ɛŮɘɤɛɏɜɤɜ ŬɜɗɟɤˊɞɔŮɜɩɜ ŮˊŮɛɓɎůŮɤɜ ůŰɘɠ 

ůɡɔəŮəɟɘɛɏɜŮɠ ˊŮɟɘɞɢɏɠ. 

ȼ ŮɟɔŬůɑŬ ŬɡŰɐ ŬɜŬŭŮɘəɜɨŮɘ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢŮɘ ɖ ȹɞɟɡűɞɟɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ 

ůŰɖɜ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ɞɘəɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ ůŮ ŮəŰŮŰŬɛɏɜŮɠ ˊŮɟɘɞɢɏɠ əŬɘ 

ŭɘŬűɞɟŮŰɘəɏɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ. ũɑɜŮŰŬɘ ŮəŰɑɛɖůɖ Űɖɠ ŬɝɘɞˊɘůŰɑŬɠ Űɞɡ űŬůɛŬŰɘəɞɨ 

ŭŮɑəŰɖ RSEI əŬɘ ŬɜɎŭŮɘɝɖ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŭɘŬəɨɛŬɜůɖ Űɞɡ.  

Xueman Zuo, Jiazheng Li, Ludan Zhang, Zhilong Wu, Sen Lin and Xisheng Hu (2023). 

Spatio-Temporal Variations in Ecological Quality and Its Response to Topography and 

Road Network Based on GEE: Taking the Minjiang River Basin as a Case, Land, 12, 

1754. https://doi.org/10.3390/land12091754. 
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ȺȾɇȽɀȼɆȼ ȾȷȿɈɊȼɆ ȺȹȷūȽȾȼɆ ɃɅũȷɁȽȾȼɆ ɈȿȼɆ ɀȺ ɇȼɁ 

ɉɅȼɆȼ ɇȺɉɁȽȾɋɁ ȹɃɅɈūɃɅȽȾȼɆ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ 

 

ȾɤɜůŰŬɜŰɞɡɚɎəɖɠ ȺɡɎɔɔŮɚɞɠ1, ȿŮɛˊɏůɖɠ ūɩŰɖɠ1, ɇůɞɡɢɚŬɟɎəɖ ȷɜŭɟɞɜɑəɖ1, 

ȷɚŮɝɎəɖɠ ȹ. ȹɖɛɐŰɟɘɞɠ2*  

 
1ɇɛɐɛŬ ɉɖɛɘəɩɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɄɞɚɡŰŮɢɜŮɑɞ ȾɟɐŰɖɠ, 

ɉŬɜɘɎ 
2ȽɜůŰɘŰɞɨŰɞ ɀŮůɞɔŮɘŬəɩɜ Ɇˊɞɡŭɩɜ, ȲŭɟɡɛŬ ɇŮɢɜɞɚɞɔɑŬɠ əŬɘ ȰɟŮɡɜŬɠ, Ʌɏɗɡɛɜɞ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɃɟɔŬɜɘəɐ ɨɚɖ, LUCAS, ȹɞɟɡűɞɟɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ 

 

ȼ ŮŭŬűɘəɐ ɞɟɔŬɜɘəɐ ɨɚɖ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ˊŬɟɎɔɞɜŰŬ Űɞɡ əɨəɚɞɡ Űɞɡ ɎɜɗɟŬəŬ, Űɞɡ 

ůɡɜɧɚɞɡ Űɤɜ űɡůɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŬɚɚɎ əŬɘ ůɖɛŬɜŰɘəɧɠ ŭŮɑəŰɖɠ Űɖɠ űɏɟɞɡůŬɠ 

ɘəŬɜɧŰɖŰŬɠ Űɤɜ ɔŮɤɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɛɑŬɠ ˊŮɟɘɞɢɐɠ. ȼ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ůŮ Űɞˊɘəɐ 

əŬɘ  ůŮ ˊŮɟɘűŮɟŮɘŬəɐ əɚɑɛŬəŬ əɟɑɜŮŰŬɘ ůɖɛŬɜŰɘəɐ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ Űɞɡ Űɞˊɘəɞɨ 

ɘůɞɕɡɔɑɞɡ Űɞɡ ɎɜɗɟŬəŬ, ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ Űɞˊɘəɐɠ ˊŬɟŬɔɤɔɐɠ əŬɘ Űɖɠ ˊɞɘɧŰɖŰŬɠ 

Űɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ Űɖɜ ŮɝŬůűɎɚɘůɖ ŮˊɘůɘŰɘůŰɘəɐɠ ŬůűɎɚŮɘŬɠ, ŮɘŭɘəɧŰŮɟŬ ůŮ ŬɡŰɐɜ Űɖɜ 

ɢɟɞɜɘəɐ ůɡɔəɡɟɑŬ ɧˊɞɡ ɖ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ɗŬ ŬůəɐůŮɘ ůɖɛŬɜŰɘəɐ ˊɑŮůɖ ůŰŬ ɡˊɎɟɢɞɜŰŬ 

ŬɔɟɞŰɘəɎ ɛɞɜŰɏɚŬ əŬɘ ůɡůŰɐɛŬŰŬ. ũɑɜŮŰŬɘ əŬŰŬɜɞɖŰɧ ɚɞɘˊɧɜ ˊɤɠ ˊɟɏˊŮɘ ɜŬ ɓɟŮɗɞɨɜ ɞɘ 

ŬˊŬɟŬɑŰɖŰŮɠ ɛɏɗɞŭɞɘ ɏŰůɘ ɩůŰŮ ɜŬ əŬɚɨˊŰŮŰŬɘ ɖ ˊŬɟŬˊɎɜɤ ŬɜɎɔəɖ ůŮ ɓŬɗɛɧ ˊɞɡ ɜŬ 

ŮˊɘŰɟɏˊŮɘ Űɞɜ ůɢŮŭɘŬůɛɧ Űɧůɞ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ŬɚɚɎ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɤɜ 

ɢɟɐůŮɤɜ ɔɖɠ ɔɘŬ ŬɟəŮŰɎ ɛŮɔɎɚŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ɛŮ ɘəŬɜɞˊɞɘɖŰɘəɐ ŬəɟɑɓŮɘŬ.  

ɆŮ ŬɡŰɧ Űɞ ˊɚŬɑůɘɞ əɘɜŮɑŰŬɘ ɖ ůɡɔəŮəɟɘɛɏɜɖ ɏɟŮɡɜŬ ɛŮ ůŰɧɢɞ  Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ əŬɘ 

ŮəŰɑɛɖůɖ Űɖɠ ȺŭŬűɘəɐɠ ɃɟɔŬɜɘəɐɠ ȴɚɖɠ (Ⱥ.Ƀ.Ɉ) ɛŮ ɛŮɗɧŭɞɡɠ ȹɞɟɡűɞɟɘəɐɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ (ArcGIS). Ƀɘ 

ɢɤɟɘəɏɠ əŬɘ űŬůɛŬŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ŰŬ ˊɟɞɥɧɜŰŬ Űɖɠ ȹɞɟɡűɞɟɘəɐɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ ɛˊɞɟɞɨɜ  ɜŬ ɓŮɚŰɘɩůŮɘ ůɖɛŬɜŰɘəɎ Űɞɡɠ ɢɟɧɜɞɡɠ əŬɘ Űɖɜ ɏəŰŬůɖ 

əɎɚɡɣɖɠ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ. Ɇəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ɢɤɟɘəɐ 

ˊɟɧɓɚŮɣɖ Űɖɠ əŬŰŬɜɞɛɐɠ Űɖɠ ŮŭŬűɘəɐɠ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ 

ȾɟɐŰɖɠ ɛŮ ůɡɜŭɡŬůŰɘəɐ ɢɟɐůɖ ɔŮɤůŰŬŰɘůŰɘəɩɜ ɛŮɗɧŭɤɜ, ŮŭŬűɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ, 

Ŭˊɧ Űɖɜ ŮɡɟɤˊŬɥəɐ ɓɎůɖ ŮŭŬűɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ LUCAS əŬɘ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ 

ůŮ ˊŮɟɘɓɎɚɚɞɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ. ȰɢɞɜŰŬɠ ůŬɜ ɓɎůɖ ɏɜŬ ůɨɜɞɚɞ 

ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ Ŭˊɧ Űɖɜ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ LUCAS Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ (100 

ɢɤɟɘəɎ ůɖɛŮɑŬ) əŬɘ ɛŮ Űɖɜ ɢɟɐůɖ ɔŮɤůŰŬŰɘůŰɘəɩɜ ŰŮɢɜɘəɩɜ ˊŬɟŮɛɓɞɚɐɠ,  IDW (Inverse 

Distance Weighted), ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɢɎɟŰŮɠ ůɡɜɞɚɘəɐɠ əɎɚɡɣɖɠ Űɖɠ ȺŭŬűɘəɐɠ 

ɃɟɔŬɜɘəɐɠ ȴɚɖɠ ůŰɞ ɜɖůɑ Űɖɠ ȾɟɐŰɖɠ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ɞɘ ɢɎɟŰŮɠ ŬɡŰɞɑ ůɡůɢŮŰɑůŰɖəŬɜ 

ɢɤɟɘəɎ ɛŮ ɏɜŬ ůɨɜɞɚɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɧˊɤɠ ŮɑɜŬɘ Űɞ ɡɣɧɛŮŰɟɞ (ɢɟɐůɖ 

ɣɖűɘŬəɞɨ ɛɞɜŰɏɚɞɡ ŮŭɎűɞɡɠ), ɞɘ ɢɟɐůŮɘɠ ɔɖɠ əŬɘ ɖ ŮŭŬűɘəɐ ŭɘɎɓɟɤůɖ əŬɘ ˊɟɞɏəɡɣŬɜ 

ůɖɛŬɜŰɘəɎ ůŰŬŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ əŬŰŬɜɞɛɐ əŬɘ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ Űɖɜ əŬŰŬɜɞɛɐ Űɖɠ ŮŭŬűɘəɐɠ ɞɟɔŬɜɘəɐ ɨɚɖɠ ůŰɖɜ ȾɟɐŰɖ. 

ɆŰo ŮˊɧɛŮɜɞ ůŰɎŭɘɞ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɡůɢɏŰɘůɖ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ɢŬɟŰɩɜ ŮŭŬűɘəɐɠ 

ɞɟɔŬɜɘəɐɠ ɨɚɖɠ ɛŮ əŬŰɎɚɚɖɚɞɡɠ űŬůɛŬŰɘəɞɨɠ ŭŮɑəŰŮɠ, ɧˊɤɠ ɞ ŭŮɑəŰɖɠ NDVI 

(Normalised Differential Vegetation Index), SAVI (Soil Adjusted Vegetation Index), 
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ɧˊɤɠ ˊɟɞɏəɡɣŬɜ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ Ůɘəɧɜɤɜ Űɤɜ ŭɞɟɡűɧɟɤɜ Landsat-8 əŬɘ Sentinel-

2 ɛŮ ůŰɧɢɞ: Ŭ) ɁŬ ɔɑɜŮɘ ŮəŰɑɛɖůɖ ˊɞɘɞɠ ŭŮɑəŰɖɠ ŮɑɜŬɘ ůŰŬŰɘůŰɘəɎ ɞ ˊɚɏɞɜ əŬŰɎɚɚɖɚɞɠ ɔɘŬ 

Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ɞɟɔŬɜɘəɐɠ ɨɚɖɠ  əŬɘ ɓ) ɁŬ ŮɜŰɞˊɘůŰŮɑ ˊɞɘŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞɠ ŮɑɜŬɘ ɖ 

ˊɚɏɞɜ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ.  

ɇŬ ŰŮɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜɎŭŮɘɝŬɜ Űɘɠ ŰŮɟɎůŰɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ŭɞɟɡűɞɟɘəɐɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ ɜŬ ůɡɜŮɘůűɏɟŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ ůŰɖɜ ŰŬɢɨŰŬŰɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ 

ɞɟɔŬɜɘəɐɠ ɨɚɖɠ ůŮ ˊŮɟɘűŮɟŮɘŬəɧ ŮˊɑˊŮŭɞ. ȾɟɑɜŮŰŬɘ ŬɜŬɔəŬɑɞ ɔɘŬ Űɖɜ ŬɝɘɧˊɘůŰɖ 

ŭɘɧɟɗɤůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɜŬ ŮɛˊɚɞɡŰɘůŰŮɑ ɎɛŮůŬ ɖ ȺɡɟɤˊŬɥəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

LUCAS ɛŮ ɜɏŬ ŮŭŬűɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ. 
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ɇȷɆȺȽɆ ȷɁɋɇȺɅɋɁ ȹȷɆɃɃɅȽɋɁ Ɇɇȷ ȺȿȿȼɁȽȾȷ ȸɃɈɁȷ 
 

ɀˊɞɨŰůɘɞɠ ɆŰɏűŬɜɞɠĭ*, ȹɏŰůɖɠ ȸŬůɑɚŮɘɞɠĮ, ɂɧűɖɠ ɄŬɜŰŮɚŮɐɛɤɜį, Lorilla Roxanne4, 

ȾŮűŬɚɎɠ ũɘɩɟɔɞɠ5, ȹɟɎəɞɡ ȺɡŬɔɔŮɚɑŬ6 

 

ĭɈˊɞɣɐűɘɞɠ ȹɘŭɎəŰɞɟŬɠ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȷɗɐɜŬ 

ĮȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ, ɇɛɐɛŬ ɃɘəɞɜɞɛɑŬɠ əŬɘ ȸɘɩůɘɛɖɠ ȷɜɎˊŰɡɝɖɠ, ɉŬɟɞəɧˊŮɘɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ, ȷɗɐɜŬ 

įȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ, ɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, 

ȹɖɛɞəɟɑŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪɟɎəɖɠ, ȹɟɎɛŬ 
4ɀŮŰŬŭɘŭŬəŰɞɟɘəɐ ŮɟŮɡɜɐŰɟɘŬ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȷɗɐɜŬ 
5ɀŮŰŬŭɘŭŬəŰɞɟɘəɧɠ ŮɟŮɡɜɖŰɐɠ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȷɗɐɜŬ 

& ɇɛɐɛŬ ȹŬůɞɚɞɔɑŬɠ əŬɘ ūɡůɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ȹɖɛɞəɟɑŰŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ ŪɟɎəɖɠ, 

ȹɟɎɛŬ 
6Ⱥˊɑəɞɡɟɖ ȾŬɗɖɔɐŰɟɘŬ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȷɗɐɜŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȹŬůɞɧɟɘŬ, ȾɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ, ŭŬůɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ, ɓɘɞˊɞɘəɘɚɧŰɖŰŬ 

 

ȼ ɛŮɚɏŰɖ ɛŮŰŬŰɧˊɘůɐɠ Űɤɜ ŭŬůɞɞɟɑɤɜ ůŰŬ ɞɟŮɘɜɎ ŭŬůɘəɎ ɞɘəɞůɡůŰɐɛŬŰŬ ɏɢŮɘ ŬˊɞəŰɐůŮɘ 

ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ˊŬɟɎɚɚɖɚŬ ɛŮ Űɖ ůŰɟɞűɐ Űɖɠ ˊɟɞůɞɢɐɠ Űɤɜ 

űɞɟɏɤɜ ɚɐɣɖɠ ŬˊɞűɎůŮɤɜ əŬɘ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ ůŰɘɠ  ɛŮŰŬɓɞɚɏɠ Űɞɡ əɚɑɛŬŰɞɠ 

əŬɘ Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɞɡɠ ůŰŬ əɞɘɜɤɜɘəɞ-ɞɘəɞɚɞɔɘəɎ ůɡůŰɐɛŬŰŬ. ɄɟɧəŮɘŰŬɘ ɔɘŬ űŬɘɜɧɛŮɜɞ 

Űɞ ɞˊɞɑɞ, ŮəŰɧɠ Űɖɠ ůɖɛŬůɑŬɠ ˊɞɡ ɏɢŮɘ ɤɠ ŭŮɑəŰɖɠ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ, ŮˊɖɟŮɎɕŮɘ Űɖɜ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬ, ɛŮ ɎɛŮůɖ ŮˊɑˊŰɤůɖ ůŰɖ ŭɘŬŰɐɟɖůɖ ŮɜŭɘŬɘŰɖɛɎŰɤɜ əŬɘ ŮɡɎɚɤŰɤɜ Ůɘŭɩɜ.  

Ƀɘ ŬɚɚŬɔɏɠ ůŰŬ ŭŬůɞɧɟɘŬ ŮɑɜŬɘ ɏɜŬ űŬɘɜɧɛŮɜɞ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮ ŭɘŬűɞɟŮŰɘəɐ ɏɜŰŬůɖ 

Ŭˊɧ ˊŮɟɘɞɢɐ ůŮ ˊŮɟɘɞɢɐ, ɛŮ ŭɘɎűɞɟŮɠ ɛŮɚɏŰŮɠ ˊŮɟɘˊŰɩůŮɤɜ ɜŬ ɛɖɜ əŬŰŬɔɟɎűɞɡɜ ˊɎɜŰŬ 

ɨˊŬɟɝɖ ɛŮŰŬŰɞˊɑůŮɤɜ. ɇɞ ůɖɛŬɜŰɘəɧŰŮɟɞ ɧɛɤɠ ůɖɛŮɑɞ ˊɟɞɓɚɖɛŬŰɘůɛɞɨ ŬűɞɟɎ Űɞɡɠ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮɡɗɨɜɞɜŰŬɘ ɔɘŬ Űɞ űŬɘɜɧɛŮɜɞ, ɧˊɞɡ ůŰɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɖ 

ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ŬɜɗɟɤˊɞɔŮɜɩɜ əŬɘ űɡůɘəɩɜ əɘɜɖŰɐɟɘɤɜ ŭɡɜɎɛŮɤɜ ɛŮŰŬɓɞɚɐɠ ɜŬ ŮɑɜŬɘ 

ŭɨůəɞɚɖ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ. ȽŭɘŬɑŰŮɟŬ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ȺɚɚɎŭŬɠ, ɧˊɤɠ əŬɘ ůŰŬ 

ɡˊɧɚɞɘˊŬ ɛŮůɞɔŮɘŬəɎ ɞɘəɞůɡůŰɐɛŬŰŬ, ɞɘ ɛŬəɟɧɢɟɞɜŮɠ əŬɘ ɏɜŰɞɜŮɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɛŮ əɡɟɘɧŰŮɟɖ Űɖ ɓɧůəɖůɖ, ŮɑɜŬɘ əŬɗɞɟɘůŰɘəɏɠ Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŭɨůəɞɚŬ 

ŭɘŬəɟɑɜɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ˊŬɟɎɔɞɜŰŮɠ. 

ɆŰɖɜ ȺɚɚɎŭŬ, ŰŬ ŮɟŮɡɜɖŰɘəɎ ŭŮŭɞɛɏɜŬ ɛŮŰŬŰɞˊɑůŮɤɜ Űɤɜ ŭŬůɞɞɟɑɤɜ ůŮ ɡɣɧɛŮŰɟŬ ˊɞɡ 

ŮɛűŬɜɑɕŮŰŬɘ ɖ ɏɜŬɟɝɖ Űɖɠ ŮɝɤŭŬůɘəɐɠ ɕɩɜɖɠ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ. ȰŰůɘ, ůŰɧɢɞɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɖ ɛŮɚɏŰɖ ɛŮŰŬɓɞɚɐɠ Űɤɜ ŭŬůɞɞɟɑɤɜ ɡɣɖɚɩɜ ɞɟɏɤɜ ůŮ ŮˊɑˊŮŭɞ 

ȺɚɚɎŭŬɠ. ũɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ůɡɜŰŮɚɞɨɛŮɜɤɜ ŬɚɚŬɔɩɜ ɏɔɘɜŮ ɞɟɘɞɗɏŰɖůɖ Űɞɡ 

ɞɘəɞŰɧɜɞɡ Űɖɠ ŭŬůɞɔɟŬɛɛɐɠ ɛŮ ŰŮɢɜɘəɏɠ űɤŰɞŮɟɛɖɜŮɑŬɠ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ Űɤɜ ŰŮɚŮɡŰŬɑɤɜ 

75 ŮŰɩɜ əŬɘ ɢɟɐůɖ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ. 

ɇŬ  ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ əŬɗɩɠ ŭɘŬˊɘůŰɩɗɖəŮ ɛŮŰŬŰɧˊɘůɖ Űɤɜ 

ŭŬůɞɞɟɑɤɜ, ɖ ɞˊɞɑŬ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ůŰɖɜ ɏɜŰŬůɖ, Űɖɜ ɞɛɞɘɞɔɏɜŮɘŬ, əŬɘ Űɞɜ Űɟɧˊɞ ˊɞɡ 

əŬŰŬɔɟɎűŮŰŬɘ ůŮ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ɛŮɚŮŰɩɛŮɜŬ ɧɟɖ. ȼ ůɡůɢɏŰɘůɖ Űɤɜ ŮɜŰɞˊɘůɛɏɜɤɜ 

ŬɚɚŬɔɩɜ ɛŮ Űɞɡɠ əɨɟɘɞɡɠ  ˊŬɟɎɔɞɜŰŮɠ ŭɘŬɛɧɟűɤůɖɠ Űɤɜ ŭŬůɞɞɟɑɤɜ ɢɟɑɕŮɘ ˊŮɟŬɘŰɏɟɤ 

ŬɜɎɚɡůɖɠ əŬɘ ŬˊɞŰŮɚŮɑ  ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɚɞɜŰɘəɐɠ ŮɟɔŬůɑŬɠ. 
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Spyridon E. Detsikas1, George P. Petropoulos1, Maria Piles2  
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Monitoring key parameters defining the dynamics of land-surface processes such as soil 

moisture (SSM) and evaporative fraction (EF), is crucial for studying for example the 

global biogeochemical cycles such as those of water, energy, and carbon. Earth 

Observation-based SSM and EF retrievals have a proven capability, but use of existing 

operational products is rather limited due to their coarse spatio-temporal resolution. 

Therefore, downscaling of those products is crucial and of key scientific priority today 

for enabling their practical use at regional or local scale applications.  

A particularly promising approach for deriving SSM/EF from EO datasets is the so-called 

"triangle" inversion technique, which uses land surface temperature (Ts) and a vegetation 

index (VI), which is often used synergistically with a land biosphere model.  

The present study aims to demonstrate the use of the triangle inversion technique for 

downscaling the European Space Agency (ESA) operational soil moisture product, Soil 

Moisture and Ocean Salinity (SMOS), using the fractional vegetation cover provided by 

the ESA Sentinel 3 platform. The applicability of the investigated technique is explored 

for a period of two years  and for this purpose we used as reference ground data from 

several experimental sites belonging in Europe belonging to validated ground operational 

networks.  

The results showed a reasonable agreement between the downscaled products and the in-

situ data, demonstrating the ability of the proposed methodological approach to 

accurately estimate critical parameters that define land-surface interactions. Furthermore, 

the present study results provide a first demonstration of the ability of the triangle method 

to downscale operational products obtained by ESA from different satellite sensors - in 

this case SMOS and Sentinel-3. This remains to be further investigated.  

The research presented herein has been conducted in the framework of the project 

LISTEN-EO (DeveLoping new awareness and Innovative toolS to support efficient 

waTer rEsources man-agement Exploiting geoinformatiOn technologies), funded by the 

Hellenic Foundation for Research and Innovation programme (ID 15898). 
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Today, in the face of climate change, Arctic coastlines are the most heavily impacted 

regions of the Earth with rising sea levels and temperature having detrimental effects on 

the local communities. As such, obtaining information on coastal vulnerability is of key 

research priority for the mitigation of climate change consequences in the local society 

and economic activity. To this end, Earth Observation coupled with contemporary 

geoinformation tools provide a reliable, cost and time efficient solution for understanding 

the socioeconomic impact of the climate induced changes in Arctic coastal areas. A 

particularly promising approach is the so-called Coastal Vulnerability Index (CVI), which 

takes into account different physical factors such as geomorphology, sea factors, 

shoreline erosion ï retreat or advance, to estimate the degree of vulnerability of a coastal 

area. Despite its potential, its application in the Arctic is still challenging with research 

on its use still being still a subject of research under the European Unionôs funded project, 

EO-PERSIST (https://eo-persist.eu/) which aims to tackle this challenge. 

 

In this context, this study aims to (a) estimate the CVI to assess the vulnerability of the 

coastal areas of Norway located in the Arctic and (b) assess the socioeconomic impact of 

climate change by linking the CVI results with different socio-economic indicators. For 

the implementation of CVI and particular for the geomorphological and sea factors, data 

was obtained from international and national institutes. For assessing coastal 

erosion/deposition rates, Landsat satellite images for the years 1993 and 2023 was 

retrieved from NASA ï Earthdata. In order to extract the coastline position for those two 

years, the modified Normalized Difference Water Index was estimated to delineate land 

from water while standard GIS operations were used to extract the erosion/deposition 

rates. After collecting all the parameters needed for CVI, all datasets were imported into 

a GIS software where the vulnerability classes of CVI were estimated. Subsequently, the 

mailto:gpetropoulos@hua.gr
https://eo-persist.eu/
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CVI classes were compared with socioeconomic datasets of this area using non-

parametric statistical metrics.  

 

Our findings showed that most of the coast of Northern Norway is characterised by a 

moderate to low degree of vulnerability. The CVI results were in agreement with the 

trends observed in the socioeconomic data. Results can be of practical use towards 

assessing coastal vulnerability in the Arctic coast and can support decision making of 

coastline management in those regions.  

 

The present work has been financially supported by EO-PERSIST, a research project 

funded by European Unionôs Horizon 2020 research and innovation programme under 

grant agreement No. 101086386.  
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ɆɈũȾɅȽɆȼ ũȺɋɉɋɅȽȾɋɁ ɇȺɉɁȽȾɋɁ ɇȼɆ ɊȼūȽȷȾȼɆ 

ɉȷɅɇɃũɅȷūȼɆȼɆ ɇɋɁ ȺȹȷūɋɁ ȾȷȽ ɇȼɆ ȺȹȷūɃ-

ũȺɋũɅȷūȽȷɆ: ɄȺɅȽɃɉȼ ɀȺȿȺɇȼɆ ȷɀɄȺȿɃɈɅũȽȾȼ ȻɋɁȼ 

ɁȺɀȺȷɆ  
 
ȾɞˊŬɜɏɚɖɠ ȹɖɛɐŰɟɘɞɠ1,2*, ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ1,2, ȾŬȶɟɖɠ ɃɟɏůŰɖɠ1 

1ȺɟɔŬůŰɐɟɘɞ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ 

Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

2ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ Űɞɡ ũŮɤˊɞɜɘəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɉɤɟɘəɐ ɆŰɞɢŬůŰɘəɐ Ʉɟɞůɞɛɞɑɤůɖ, ɊɖűɘŬəɐ ɢŬɟŰɞɔɟɎűɖůɖ ŮŭŬűɩɜ, 

ũəŬɞɡůɘŬɜɐ ɡˊɧ ůɡɜɗɐəŮɠ Ʉɟɞůɞɛɞɑɤůɖ, ũŮɤůŰŬŰɘůŰɘəɐ,  ũŮɤɔɟŬűɘəɎ ɄɚɖɟɞűɞɟɘŬəɎ 

ɆɡůŰɐɛŬŰŬ (ũɄɆ),  ɉɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ 

ɆŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ŬɛˊŮɚɞɡɟɔɘəɐɠ ɕɩɜɖɠ Űɖɠ ɁŮɛɏŬɠ ŮűŬɟɛɧůŰɖəŬɜ ɞɘ ɔŮɤɢɤɟɘəɏɠ 

ɛɏɗɞŭɞɘ ũəŬɞɡůɘŬɜɐ ɡˊɧ ůɡɜɗɐəŮɠ ˊɟɞůɞɛɞɑɤůɖ, (Gaussian Conditional Simulation ï 

GCS) əŬɘ Ordinary Kriging (OK) ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɤɜ Űɘɛɩɜ Űɤɜ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ 

Űɖɠ ɞɝɨŰɖŰŬɠ Űɞɡ ŮŭɎűɞɡɠ (pH), Űɞɡ ɘůɞŭɨɜŬɛɞɡ ŬɜɗɟŬəɘəɞɨ ŬůɓŮůŰɑɞɡ, Űɞɡ ɞɚɘəɞɨ 

ɞɟɔŬɜɘəɞɨ ɎɜɗɟŬəŬ əŬɘ Űɖɠ ɘəŬɜɧŰɖŰŬɠ ŬɜŰŬɚɚŬɔɐɠ əŬŰɘɧɜŰɤɜ ůŮ ɗɏůŮɘɠ ˊɞɡ ŭŮɜ 

ɡˊɐɟɢŬɜ ɛŮŰɟɐůŮɘɠ. ɮ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʶˊʴʰˋˍʹˊʽʰˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˍ˖˄ 
мтн ʵʶʽʴ˃ʱˍ˖˄ ˍˇˎ ʶˉʽ˒ʰ˄ʶʽʰˁˇˏ ˍ˃ʺ˃ʰˍˇˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˍʹˌ ʶʵʰ˒ˇ˂ˇʴʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˍʹˌ 
ˉʶˊʽˇ˔ʺˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶ˒ʰˊ˃ˇˋʻˇˏ˄ ˇʽ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ʴʶ˖˔˖ˊʽˁʷˌ ˃ʷʻˇʵˇʽ ʴʽʰ ˍʽˌ 

ˍʷˋˋʶˊʽˌ ʶʵʰ˒ʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ɶ ůɡɔəɟɘŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɛɏůɞɡ ɧɟɞɡ əŬɘ Űɖɠ Űɡˊɘəɐɠ 

Ŭˊɧəɚɘůɖɠ Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ Űɤɜ Űɘɛɩɜ Űɤɜ ɘŭɘɞŰɐŰɤɜ əŬŰɎ GCS əŬɘ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ 

ůŰŬŰɘůŰɘəɩɜ ɛɏŰɟɤɜ Űɤɜ Űɘɛɩɜ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ OK ŬɜɏŭŮɘɝŮ ůɨɔəɚɘůɖ Űɤɜ ɛŮɗɧŭɤɜ 

ůŰɖɜ ˊɟɧɓɚŮɣɖ Űɤɜ ɛɏůɤɜ Űɘɛɩɜ Űɤɜ ɛŮɚŮŰɩɛŮɜɤɜ ɘŭɘɞŰɐŰɤɜ əŬɘ ŭɘŬűɞɟɏɠ ɤɠ ˊɟɞɠ Űɖɜ 

Űɡˊɘəɐ Ŭˊɧəɚɘůɖ Űɤɜ ˊɟɞɓɚŮˊɧɛŮɜɤɜ Űɘɛɩɜ Űɤɜ ɛŮɚŮŰɩɛŮɜɤɜ ɘŭɘɞŰɐŰɤɜ.  
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ɆɈũȾɅȽɆȼ ũȺɋɉɋɅȽȾɋɁ ɀȺŪɃȹɋɁ ȺȹȷūɃȿɃũȽȾɋɁ 

ȹȺȹɃɀȺɁɋɁ ɇȼɆ ȷɀɄȺȿɃɈɅũȽȾȼɆ ȻɋɁȼɆ ɇȼɆ ɁȺɀȺȷɆ 
 
ȾɞˊŬɜɏɚɖɠ ȹɖɛɐŰɟɘɞɠ1,2*, ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ1,2, ȾŬȶɟɖɠ ɃɟɏůŰɖɠ1 

1ȺɟɔŬůŰɐɟɘɞ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ 

Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

2ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ Űɞɡ ũŮɤˊɞɜɘəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ũŮɤůŰŬŰɘůŰɘəɐ, ɊɖűɘŬəɐ ɢŬɟŰɞɔɟɎűɖůɖ ŮŭŬűɩɜ, ũŮɤɔɟŬűɘəɎ 

ɄɚɖɟɞűɞɟɘŬəɎ ɆɡůŰɐɛŬŰŬ (ũɄɆ), ȷɝɘɞɚɧɔɖůɖ ŮŭŬűɞɚɞɔɘəɩɜ ɢŬɟŰɩɜ, ȸŬɟɘɧɔɟŬɛɛŬ, 

ɉɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ 

ȼ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ŮɔɔŮɜɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ. 

ȼ ɢɟɐůɖ ɛŮɗɧŭɤɜ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɖ ŮűŬɟɛɞɔɐ Űɖɠ ɔŮɤůŰŬŰɘůŰɘəɐɠ 

ɗŮɤɟɑŬɠ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ Űɤɜ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ ŮűŬɟɛɧɕŮŰŬɘ ůŮ 

ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŮŭŬűɞɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ, əŬɗɩɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ ɔɘŬ 

Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ŭɞɛɐɠ Űɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ, Űɖ ɢɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ Űɘɛɩɜ 

ɛŮŰŬɝɨ ůɖɛŮɘŬəɩɜ ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɢŬɟŰɩɜ Űɤɜ ˊɟɞɓɚŮˊɧɛŮɜɤɜ Űɘɛɩɜ 

ůɡɜɞŭŮɡɧɛŮɜɤɜ Ŭˊɧ Űɞɡɠ ůɢŮŰɘəɞɨɠ ɢɎɟŰŮɠ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ůűŬɚɛɎŰɤɜ. ɆŰɖɜ ˊŮɟɘɞɢɐ 

Űɖɠ ŬɛˊŮɚɞɡɟɔɘəɐɠ ɕɩɜɖɠ Űɖɠ ɁŮɛɏŬɠ, ɛŮŰɎ Ŭˊɧ Űɖ ŭɘŮɜɏɟɔŮɘŬ ɛɖ ɢɤɟɘəɐɠ ˊŮɟɘɔɟŬűɘəɐɠ 

ůŰŬŰɘůŰɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ Űɘɛɩɜ ŭɨɞ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ Ŭˊɧ 172 ɗɏůŮɘɠ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, əŬɘ Űɖɜ ˊɟɞəŬŰŬɟəŰɘəɐ ɢɤɟɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ůɢŮŰɘəɐɠ 

ŮŭŬűɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ, ŮűŬɟɛɧůŰɖəŬɜ ŮˊɘɚŮɔɛɏɜŮɠ ɔŮɤɢɤɟɘəɏɠ ɛɏɗɞŭɞɘ ɔɘŬ Űɖɜ 

ˊɟɧɓɚŮɣɖ Űɤɜ Űɘɛɩɜ Űɤɜ ɘŭɘɞŰɐŰɤɜ ůŮ ůɖɛŮɑŬ ˊɞɡ ŭŮɜ ɡˊɐɟɢŬɜ ɛŮŰɟɐůŮɘɠ. ȺɘŭɘəɧŰŮɟŬ, 

ɞɘ ɘŭɘɧŰɖŰŮɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ ɐŰŬɜ  ɖ ŮəŬŰɞůŰɘŬɑŬ əŬŰɎ ɓɎɟɞɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɞɡ 

ŮˊɘűŬɜŮɘŬəɞɨ ŰɛɐɛŬŰɞɠ Űɞɡ ŮŭɎűɞɡɠ ůŰŬ ŰɟɑŬ ɛɖɢŬɜɘəɎ əɚɎůɛŬŰŬ (Ɏɛɛɞɠ, ɘɚɨɠ, Ɏɟɔɘɚɞɠ) 

əŬɘ ɖ ɞɝɨŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ (pH). ɆŮ ɧɚŮɠ Űɘɠ ɛŮɗɧŭɞɡɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɢɞɚŬůŰɘəɧɠ 

əŬɗɞɟɘůɛɧɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ Űɞɡɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ ɛŮɔŬɚɨŰŮɟɖɠ ŬəɟɑɓŮɘŬɠ ůŰɖɜ 

ˊɟɧɓɚŮɣɖ Űɤɜ Űɘɛɩɜ Űɤɜ ˊɟɞŬɜŬűŮɟɧɛŮɜɤɜ ɘŭɘɞŰɐŰɤɜ ɛŮ ŰŬɡŰɧɢɟɞɜɖ ŮɜůɤɛɎŰɤůɖ Űɞɡ 

ŮɚɎɢɘůŰɞɡ ŭɡɜŬŰɞɨ ůűɎɚɛŬŰɞɠ. ȼ Ŭɝɘɞɚɧɔɖůɖ, ɖ ůɨɔəɟɘůɖ Űɤɜ ɛŮɗɧŭɤɜ əŬɘ ɞ ɏɚŮɔɢɞɠ 

Űɖɠ ŬəɟɑɓŮɘɎɠ Űɞɡɠ ɓŬůɑůŰɖəŮ ůŰɖ ɢɟɐůɖ ůŰŬŰɘůŰɘəɩɜ ŭŮɘəŰɩɜ Űɖɠ ɛŮɗɧŭɞɡ 

ŭɘŬůŰŬɡɟɞɨɛŮɜɖɠ Ůˊɘəɨɟɤůɖɠ, əŬɘ ɖ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ Űɤɜ ɔŮɤůŰŬŰɘůŰɘəɩɜ ɛŮɗɧŭɤɜ əŬɘ 

Űɖɠ ɛɖ ɔŮɤůŰŬŰɘůŰɘəɐɠ ɛŮɗɧŭɞɡ ŬɜɏŭŮɘɝŮ ůɢŮŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ ɔŮɤůŰŬŰɘůŰɘəɩɜ 

ɛŮɗɧŭɤɜ ɔɘŬ Űɖ ɢɤɟɘəɐ ŮəŰɑɛɖůɖ ŮŭŬűɞɚɞɔɘəɩɜ ŭŮŭɞɛɏɜɤɜ. 

  



 
 

 

 
159 

ȷɁȷɄɇɈɂȼ ȹȽȷȹȽȾɇɈȷȾȼɆ ȺūȷɅɀɃũȼɆ (ȷPP) ũȽȷ ɇȼɁ 

ŪȺȷɆȼ ũȺɋɉɋɅȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ɇȼɆ ɁȺɀȺȷɆ ɀȺ ɉɅȼɆȼ 

ɇȺɉɁɃȿɃũȽȷɆ ɉȷɀȼȿɃɈ ȾɋȹȽȾȷ 

 
ɁɘəɖŰɎəɖɠ ȺɡɎɔɔŮɚɞɠ*, ɆŰŬɡɟɧˊɞɡɚɞɠ ȷɚɏɝŬɜŭɟɞɠ, ȽŬŰɟɑŭɖɠ ɄŬɜŰŮɚɐɠ, ȾŬɚɨɓŬɠ 

ȹɘɞɜɨůɘɞɠ, Ɇɞɨɚɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ 
 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS, ɇɞɛɏŬɠ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ, ɇɛɐɛŬ 

ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 

ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 11855, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

*nikitakis@aua.gr 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȹɘŬŭɘəŰɡŬəɐ ŮűŬɟɛɞɔɐ, ŪɏŬůɖ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ũŮɤɔɟŬűɘəɎ 

ɄɚɖɟɞűɞɟɘŬəɎ ɆɡůŰɐɛŬŰŬ, ɆŰŬɗŮɟɏɠ əŬɘ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ 

 

ɀŮ Űɖɜ Ůɑůɞŭɞ Űɤɜ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ ůŰɖɜ əŬɗɖɛŮɟɘɜɧŰɖŰɎ 

ɛŬɠ, ɖ ˊɟɧůɓŬůɖ Űɞɡ ŮɡɟɨŰŮɟɞɡ əɞɘɜɞɨ ůŮ ɔŮɤɢɤɟɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɏɢŮɘ ɔɑɜŮɘ ˊɘɞ Ůɨəɞɚɖ 

əŬɘ ɎɛŮůɖ Ŭˊɧ ˊɞŰɏ. ɇŬɡŰɧɢɟɞɜŬ, ɖ ŭɘŬŭŮŭɞɛɏɜɖ ɢɟɐůɖ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ɛŮ çɏɝɡˊɜŮɠè 

ɚŮɘŰɞɡɟɔɑŮɠ, ɛŬɕɑ ɛŮ Űɖ ŭɘŮɨɟɡɜůɖ əɎɚɡɣɖɠ Űɞɡ ŭɘəŰɨɞɡ əɘɜɖŰɐɠ ŰɖɚŮűɤɜɑŬɠ, 

ˊŬɟɞɡůɘɎɕɞɡɜ ɛɑŬ  ˊɟɤŰɞűŬɜɐ ŭɡɜŬŰɧŰɖŰŬ əɞɘɜɐɠ ɢɟɐůɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ůɢŮŭɧɜ 

ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ Űɞɡ əɧůɛɞɡ əŬɘ ɜɏŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ŬɜɎˊŰɡɝɖɠ ɉŬɛɖɚɞɨ ȾɩŭɘəŬ 

ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬɜɎˊŰɡɝɖ ŮűŬɟɛɞɔɩɜ Ŭˊɧ ɎŰɞɛŬ ɢɤɟɑɠ ŮəŰŮɜɐ ŮəˊŬɑŭŮɡůɖ ůŰɞɜ ŰɞɛɏŬ 

Űɞɡ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. ɇɞ ˊɟɞɥɧɜ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŬˊɞůəɞˊŮɑ ɜŬ ŮəɛŮŰŬɚɚŮɡŰŮɑ 

Ŭəɟɘɓɩɠ ŬɡŰɏɠ Űɘɠ ŮɝŮɚɑɝŮɘɠ əŬɘ ɜŬ ˊɟɞůűɏɟŮɘ ɏɜŬ ŮɨɢɟɖůŰɞ əŬɘ ŮɨəɞɚŬ ˊɟɞůɓɎůɘɛɞ 

ˊŮɟɘɓɎɚɚɞɜ ɗɏŬůɖɠ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖɜ ɕɩɜɖ 

ɄɟɞůŰŬŰŮɡɧɛŮɜɖɠ ɃɜɞɛŬůɑŬ ɄɟɞɏɚŮɡůɖɠ ɁŮɛɏŬɠ. 

ɀŮ Űɖ ɢɟɐůɖ Űɞɡ Experience Builder ˊɞɡ ŭɘŬŰɑɗŮŰŬɘ Ŭˊɧ Űɖɜ Environmental Systems 

Research Institute, ɛɘŬ ˊɚŬŰűɧɟɛŬ ŬɜɎˊŰɡɝɖɠ ŭɘŬŭɘəŰɡŬəɩɜ ŮűŬɟɛɞɔɩɜ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑ ŰŮɢɜɞɚɞɔɑŬ ɢŬɛɖɚɞɨ əɩŭɘəŬ, əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɚɞɘˊɎ ˊɟɞɥɧɜŰŬ Űɖɠ 

ůɞɡɑŰŬɠ ŮűŬɟɛɞɔɩɜ Űɖɠ ŮŰŬɘɟɑŬɠ ŬɡŰɐɠ, ɖ ɞɛɎŭŬ ɛŬɠ əŬŰŬůəŮɨŬůŮ ɛɑŬ ŭɘŬŭɘəŰɡŬəɐ 

ŮűŬɟɛɞɔɐ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ɗɏŬůɖ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɘŭɘɞəŰɖůɑŬ Űɖɠ ȺɟŮɡɜɖŰɘəɐɠ 

ɀɞɜɎŭŬɠ GIS Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, Ŭˊɧ ɞˊɞɘɞɜŭɐˊɞŰŮ əŬɘ Ŭˊɧ 

ɞˊɞɡŭɐˊɞŰŮ. ɄŬɟɎɚɚɖɚŬ, ɖ ŮűŬɟɛɞɔɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ũɄɆ Ůˊɑ 

Űɞɡ ˊŮŭɑɞɡ ɧˊɤɠ, ɛŮŰŬɝɨ Ɏɚɚɤɜ, ŮɜŰɞˊɘůɛɧ ŰɞˊɞɗŮůɑŬɠ əŬɘ ɛɏŰɟɖůɖ ɔŮɤɛŮŰɟɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. Ƀ ˊɘɚɧŰɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ˊŬɟɧɜ ŬˊŬɟŰɑɕŮŰŬɘ 

Ŭˊɧ ŰɏůůŮɟɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ůŮɚɑŭŮɠ ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ɝŮɢɤɟɘůŰɎ ɗŮɛŬŰɘəɎ ˊŮŭɑŬ. 

ȼ ˊɟɩŰɖ Ůɝ ŬɡŰɩɜ ŬˊɞŰŮɚŮɑ ˊɚŬŰűɧɟɛŬ ˊɟɞɓɞɚɐɠ Űɤɜ ŮŭŬűɘəɩɜ ůɡɜɗɖəɩɜ ˊɞɡ 

ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɟɞɓɎɚɚɞɜŰŬɠ ɏɜŬ Ŭɟɘɗɛɧ ůɢŮŰɘəɩɜ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ əŬɗɩɠ 

əŬɘ ŰŬ ůɖɛŮɑŬ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ɛŮ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ɛŮŰɟɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ˊŮɟɘŮɢɧɛŮɜɤɜ ɢŬɟŰɩɜ. ȼ ŭŮɨŰŮɟɖ ůŮ ůŮɘɟɎ ůŮɚɑŭŬ ŬˊɞŰŮɚŮɑ 

ŮŭŬűɞɚɞɔɘəɧ ɢɎɟŰɖ Űɖɠ ɕɩɜɖɠ ɄɃɄ ɁŮɛɏŬɠ ůŰŬ ˊɟɧŰɡˊŬ Űɞɡ Ɉˊɞɏɟɔɞɡ 7, ɞ ɞˊɞɑɞɠ 

ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ ɉŬɟŰɞɔɟŬűɘəɏɠ ȺŭŬűɘəɏɠ ɀɞɜɎŭŮɠ ůŮ ˊɞɚɡɔɤɜɘəɐ ŭɘŬɜɡůɛŬŰɘəɐ 

ɛɞɟűɐ. ɀŬɕɑ ŬɡŰɏɠ ɞɘ ŭɨɞ ůŮɚɑŭŮɠ ŬˊɞŰŮɚɞɨɜ ɛɑŬ ɞɚɞəɚɖɟɤɛɏɜɖ ɓɎůɖ ɗɏŬůɖɠ Űɤɜ 
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ŮŭŬűɞɚɞɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ. ȼ ŮˊɧɛŮɜɖ ůŮɚɑŭŬ ŮɑɜŬɘ ŬűɘŮɟɤɛɏɜɖ ůŰɖɜ 

ˊɟɞɓɞɚɐ əɚɘɛŬŰɘəɩɜ ůɡɜɗɖəɩɜ ɧˊɤɠ ŬɡŰɏɠ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ Ŭˊɧ Űɞ ŭɑəŰɡɞ 

ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ůŰŬɗɛɩɜ Űɖɠ ȺɟŮɡɜɖŰɘəɐɠ ɀɞɜɎŭŬɠ ũɄɆ ůŰɖɜ ˊŮɟɘɞɢɐ əŬŰɎ Űɖɜ 

ˊŮɟɑɞŭɞ 2020-2023 ɛŮ ɏɛűŬůɖ ůŰɖ ůɢŮŰɘəɐ ɕɤɜɞˊɞɑɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ əɎɗŮ 

ɛŮŰŮɤɟɞɚɞɔɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ. ɄɟɧůɗŮŰŬ Űɤɜ ɢŬɟŰɩɜ Űɤɜ ɕɤɜɩɜ ˊŬɟɏɢɞɜŰŬɘ 

ɔɟŬűɐɛŬŰŬ Űɤɜ əŬŰŬɔɟŬűɧɛŮɜɤɜ Űɘɛɩɜ Űɤɜ ɛŮŰŮɤɟɞɚɞɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŮ 

ɓɎɗɞɠ ɢɟɧɜɞɡ ɏɤɠ əŬɘ ŰɟɘɎɜŰŬ ɖɛŮɟɩɜ əŬɘ ŰŬ ɞˊɞɑŬ ŬɜŬɜŮɩɜɞɜŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. 

ȼ ŰŮɚɘəɐ ůŮɚɑŭŬ űɘɚɞɝŮɜŮɑ ɛɑŬ ɣɖűɘŬəɐ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ŬɜɎɔɚɡűɞɡ Űɖɠ 

ɕɩɜɖɠ ɄɃɄ ɁŮɛɏŬɠ ɛŮ ŬɜɎɚɡůɖ ůŰŬ 2 ɛɏŰɟŬ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ˊŬɟɏɢŮɘ əɎˊɞɘŬ ůŰɞɘɢŮɘɩŭɖ 

ůɢŮŰɘəɎ ŮɟɔŬɚŮɑŬ ŬɜɎɚɡůɖɠ ɧˊɤɠ ŭɖɛɘɞɡɟɔɑŬ ɡɣɞɛŮŰɟɘəɞɨ ˊɟɞűɑɚ əŬɘ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ 

ůəɑŬůɖɠ əŬŰɎ Űɞɜ ɖɛŮɟɐůɘɞ əɨəɚɞ. 

ɄŬɟɧŰɘ ɞ ˊɘɚɧŰɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ůŰɞ ˊŬɟɧɜ ŬˊɞŰŮɚŮɑ ˊɟŬəŰɘəɎ ŰɑˊɞŰŬ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ  

ɣɖűɘŬəɧ ɎŰɚŬɜŰŬ Űɖɠ ɕɩɜɖɠ ɄɃɄ ɁŮɛɏŬɠ ɛŮ ˊŮɟɘɞɟɘůɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ũɄɆ, ɖ ŬɝɑŬ 

Űɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ŭɡɜŬŰɧŰɖŰŬ ŬɜŬˊŬɟŬɔɤɔɐɠ Űɖɠ ůŮ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ Ůˊɑ Űɞɡ ˊŮŭɑɞɡ 

əŬɘ ůŰɖɜ ŮɡəɞɚɑŬ ɢɟɐůɖɠ Űɞɡ Ŭˊɧ ɎŰɞɛŬ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɖ ŮəˊŬɑŭŮɡůɖ ůŰɖ ɢɟɐůɖ ũɄɆ. 

ȺˊɘˊɟɧůɗŮŰŬ, ůəɞˊɧɠ Űɖɠ ɞɛɎŭŬɠ ɛŬɠ ŮɑɜŬɘ ɞ ɛŮɚɚɞɜŰɘəɧɠ ŮɛˊɚɞɡŰɘůɛɧɠ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ɛŮ əŬɘɜɞɨɟɔɘŬ əŬɘ ˊɘɞ ɘůɢɡɟɎ ŮɟɔŬɚŮɑŬ ɢɤɟɘəɐɠ əŬɘ ɧɢɘ ɛɧɜɞ ŬɜɎɚɡůɖɠ ŰŬ ɞˊɞɑŬ ɗŬ 

ŮˊɘŰɟɏˊɞɡɜ ůŰɞɜ ɢɟɐůŰɖ Űɖ ůŰɞɢŮɡɛɏɜɖ əŬɘ ˊɘɞ Ŭəɟɘɓɐ ˊɟɞɓɞɚɐ, ŰŬɝɘɜɧɛɖůɖ əŬɘ 

ɎɜŰɚɖůɖ ŭŮŭɞɛɏɜɤɜ, ɢɤɟɑɠ  ůɡɛɓɘɓŬůɛɞɨɠ ůŰɖɜ ŬˊɚɞɥəɧŰɖŰŬ ɢɟɐůɖɠ ɐ ůŰɖɜ 

ˊɟɞůŬɟɛɞůŰɘəɧŰɖŰŬ Űɖɠ ůɡɛɓŬŰɧŰɖŰɎɠ Űɖɠ ůŮ ˊɞɚɚŬˊɚɏɠ ŭɘŬűɞɟŮŰɘəɏɠ ůɡůəŮɡɏɠ. 
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Reliable crop production information obtained at a pre-harvest stage for high-value fruit 

crops can provide sustainable benefits from the grower to the industry level. The main 

objective of this study was to test the performance of two different indirect approaches 

on predicting the harvest time for peach cultivations (canned varieties) in a region of 

northern Greece. A statistical model namely multiple linear regression (MLR) and a 

machine learning model namely artificial neural network (ANN) were developed and 

trained on the combination of parcel-based historical records of peach productions for 

2017-2021, delivered to a specific canning facility (ALMME), and weather data of the 

same period. Among relevant six input data features, the cultivar was found to mostly 

affect the spatio-temporal variability in the start date of peach harvest given the weather 

conditions. Predicted outputs from the trained models were compared against actual 

data of 2022 by statistical metrics (R2 and RMSE) to evaluate their prediction ability. 

Although the overall results from both models were very promising, those of ANN 

model revealed a slightly better prediction performance. Further testing of overall 

methodology on other crops and geographical settings, considering also more and 

different predictions models and data, constitutes the main future prospect of this 

research work. 
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ȷɂȽɃȿɃũȼɆȼ ɄȷũȾɃɆɀȽɋɁ ȾȿȽɀȷɇȽȾɋɁ ȹȺȹɃɀȺɁɋɁ ũȽȷ 

ũȺɋɅũȽȾȺɆ ȺūȷɅɀɃũȺɆ ɀȽȾɅȼɆ ȾȿȽɀȷȾȷɆ: ȼ 

ɄȺɅȽɄɇɋɆȼ ɇȼɆ ɁȺɀȺȷɆ 
 
ȹɞůɘɎŭɖɠ ȺɡɎɔɔŮɚɞɠ*, ȾŬŰůɞɔɘɎɜɜɞɡ ȷɘəŬŰŮɟɑɜɖ, ɁɘəɖŰɎəɖɠ ȺɡɎɔɔŮɚɞɠ, ȸŬɚɘɎɜŰɕŬ 

Ⱥɚɏɜɖ, ũŮɟɞɜŰɑŭɖɠ ɆŰɡɚɘŬɜɧɠ, Ɇɞɨɚɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ əŬɘ ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ 

ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS, ɇɞɛɏŬɠ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ, ɇɛɐɛŬ 

ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 

ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 11855, ȷɗɐɜŬ, ȺɚɚɎŭŬ 

*dosiadis@aua.gr 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ȯɟŭŮɡůɖɠ, Reanalysis ȾɚɘɛŬŰɘəɎ ȹŮŭɞɛɏɜŬ, 

AgERA5, MERRA2, ɁŮɛɏŬ  

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ɏɢŮɘ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŮəŰŮŰŬɛɏɜɖ ɏɟŮɡɜŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

əɚɘɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ˊɚŮɔɛŬŰɘəɐɠ ɛɞɟűɐɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ ŭŮŭɞɛɏɜɤɜ 

ŮˊɘűɎɜŮɘŬɠ, ŭɞɟɡűɧɟɞɡ əŬɘ ŮˊŬɜŬɚɖˊŰɘəɐɠ ŬɜɎɚɡůɖɠ (Reanalysis) ůŮ ˊŬɔəɧůɛɘŬ 

əɚɑɛŬəŬ. ɋůŰɧůɞ, ɡˊɎɟɢŮɘ ɏɜŬ ůɖɛŬɜŰɘəɧ əŮɜɧ ůŰɖɜ əŬŰŬɜɧɖůɖ Űɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ əŬɘ Űɖɠ ŬəɟɑɓŮɘɎɠ Űɞɡɠ ůŮ ɔŮɤɟɔɘəɏɠ ŮűŬɟɛɞɔɏɠ, ɘŭɘŬɑŰŮɟŬ ůŮ 

ˊŮɟɘɞɢɏɠ ˊɞɚɨ ɛɘəɟɐɠ əɚɑɛŬəŬɠ. Ⱥɜɩ ŬɡŰɎ ŰŬ ůɨɜɞɚŬ ŭŮŭɞɛɏɜɤɜ ɏɢɞɡɜ ŬˊɞŭŮɘɢɗŮɑ 

ˊɞɚɨŰɘɛŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊŬɔəɧůɛɘɤɜ əɚɘɛŬŰɘəɩɜ ˊɟɞŰɨˊɤɜ, ɖ ŮɟɛɖɜŮɑŬ Űɤɜ 

ŮˊɘˊŰɩůŮɩɜ Űɞɡɠ, ŮɘŭɘəɎ ůŮ ŬɔɟɞŰɘəɎ ŰɞˊɑŬ, ˊŬɟŬɛɏɜŮɘ ɛɘŬ ˊɟɧəɚɖůɖ. ȼ ˊɞɚɡˊɚɞəɧŰɖŰŬ 

Űɤɜ ɔŮɤɟɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ɎɟŭŮɡůɖɠ, Űɤɜ 

ɔŮɤɟɔɘəɩɜ ˊɟŬəŰɘəɩɜ əŬɘ Űɤɜ ŬɜŰɘŭɟɎůŮɤɜ ůŮ ŬəɟŬɑŬ əŬɘɟɘəɎ űŬɘɜɧɛŮɜŬ, ŬˊŬɘŰŮɑ ɛɘŬ 

ˊɘɞ ˊɟɞůŮəŰɘəɐ ŮɝɏŰŬůɖ Űɖɠ əŬŰŬɚɚɖɚɧŰɖŰŬɠ əŬɘ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ ɡűɘůŰɎɛŮɜɤɜ 

əɚɘɛŬŰɘəɩɜ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŰŮəɛɖɟɘɤɛɏɜɖ ɚɐɣɖ ŬˊɞűɎůŮɤɜ ůŰɞɜ ɔŮɤɟɔɘəɧ 

ŰɞɛɏŬ. 

ȼ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ůŰɞɢŮɨŮɘ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ŬɡŰɞɨ Űɞɡ əŮɜɞɨ, ŮůŰɘɎɕɞɜŰŬɠ ůŰɖɜ 

ɞɘɜɞˊŬɟŬɔɤɔɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ɁŮɛɏŬɠ, ˊŬɟɏɢɞɜŰŬɠ ˊɞɚɨŰɘɛŮɠ ɔɜɩůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɖ 

ɢɟɖůɘɛɧŰɖŰŬ Űɤɜ ˊŬɔəɧůɛɘɤɜ əɚɘɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ  ůŮ ɔŮɤɟɔɘəɏɠ ŮűŬɟɛɞɔɏɠ, ŮɘŭɘəɎ 

ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɎɟŭŮɡůɖɠ ɔɘŬ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ŬəɟɘɓŮɑŬɠ ɎɟŭŮɡůɖɠ 

ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ɏɚɚŮɘɣɖ ŭŮŭɞɛɏɜɤɜ. Ƀ ˊɟɤŰŬɟɢɘəɧɠ ůŰɧɢɞɠ ŮɑɜŬɘ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ 

ůəɞˊɘɛɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ ŭɘŬűɧɟɤɜ əɚɘɛŬŰɘəɩɜ ˊŬɔəɧůɛɘɤɜ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ  ůŮ 

ˊŮɟɘɞɢɏɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ, ŭɑɜɞɜŰŬɠ ɏɛűŬůɖ ůŰɘɠ ɛɞɜŬŭɘəɏɠ ˊɟɞəɚɐůŮɘɠ ˊɞɡ ɗɏŰŮɘ ɖ ˊɞɚɨ 

ɡɣɖɚɐ ɢɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ˊɞɚɨˊɚɞəɞ 

ŬɜɎɔɚɡűɞ əŬɘ ˊɞɚɨ ɛɘəɟɏɠ ɔŮɤɟɔɘəɏɠ ŮəɛŮŰŬɚɚŮɨůŮɘɠ. ȼ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɢɟɐůɖ ŭɨɞ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ, Űɤɜ AgERA5 əŬɘ 

MERRA2, ŰŬ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ŬɝɘɞɚɞɔɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŬəɟɑɓŮɘɎ Űɞɡɠ ɛɏůɤ Ůˊɘəɨɟɤůɖɠ 

ůŮ ůɢɏůɖ ɛŮ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɏɜŬ ŭɑəŰɡɞ 10 ŬɔɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ ůŰŬɗɛɩɜ ˊɞɡ əŬɚɨˊŰɞɡɜ 

Űɖɜ ɞɘɜɞˊŬɟŬɔɤɔɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ɁŮɛɏŬɠ. Ƀɘ ɡˊɧ ŮɝɏŰŬůɖ ɛŮŰŬɓɚɖŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ŬɡŰɏɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɎɟŭŮɡůɖ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, ŭɖɚŬŭɐ ɡŮŰɧ, 

ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ, ɡɔɟŬůɑŬ ŬɏɟŬ, ŰŬɢɨŰɖŰŬ Ŭɜɏɛɞɡ əŬɘ ɖɚɘŬəɐ ŬəŰɘɜɞɓɞɚɑŬ. ȼ 
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ɛŮɗɞŭɞɚɞɔɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɖɜ ŬəɟɑɓŮɘŬ Űɤɜ 

ˊɚŮɔɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ůɨɔəɟɘůɖ Űɤɜ ɓɏɚŰɘůŰɤɜ ɢɟɞɜɞŭɘŬɔɟŬɛɛɎŰɤɜ ɎɟŭŮɡůɖɠ 

ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɚŮˊŰɞɛŮɟɐ ɛŮŰŮɤɟɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ Űɞɡɠ Űɞˊɘəɞɨɠ ŬɔɟɞɛŮŰŮɤɟɞɚɞɔɘəɞɨɠ ůŰŬɗɛɞɨɠ ɔɘŬ ɛɘŬ ŰŮŰɟŬŮŰɑŬ ɛŮ 

ŰŬ ŬɜŰɑůŰɞɘɢŬ ɢɟɞɜɞŭɘŬɔɟɎɛɛŬŰŬ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŬ ˊɚŮɔɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬŰŬŭŮɘəɜɨɞɡɜ Űɖ ůŬűɐ ŮˊɑŭɟŬůɖ Űɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ůŰɖɜ 

ŬəɟɑɓŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ. ȼ ɛŮɚɏŰɖ ɡˊɞɔɟŬɛɛɑɕŮɘ Űɖ ůɖɛŬůɑŬ Űɖɠ Ůˊɘɚɞɔɐɠ ůɡɜɧɚɤɜ 

ŭŮŭɞɛɏɜɤɜ ɛŮ ɓɏɚŰɘůŰɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɔɘŬ Űɖɜ Ůɜɑůɢɡůɖ Űɖɠ ŬəɟɑɓŮɘŬɠ Űɤɜ əɚɘɛŬŰɘəɩɜ 

ɛŮŰŬɓɚɖŰɩɜ ůŮ ˊŮɟɘɞɢɏɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ. ȷɡŰɐ ɖ ɡˊɧɗŮůɖ ůɡɛɓɎɚɚŮɘ ůŮ ɛɘŬ ŮɡɟɨŰŮɟɖ 

ůɡɕɐŰɖůɖ ůɢŮŰɘəɎ ɛŮ Űɖɜ ˊɟŬəŰɘəɧŰɖŰŬ əŬɘ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ Űɖɠ ɢɟɐůɖɠ ˊŬɔəɧůɛɘɤɜ 

əɚɘɛŬŰɘəɩɜ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ɔŮɤɟɔɘəɏɠ ŮűŬɟɛɞɔɏɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ůŮ ˊŮɟɘɞɢɏɠ 

ˊɞɡ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ˊɞɚɨˊɚɞəɖ ŰɞˊɞɔɟŬűɑŬ. ɋɠ Ůə ŰɞɨŰɞɡ, ɤɠ ɛŮɚɚɞɜŰɘəɐ 

ŮɜɏɟɔŮɘŬ, əɟɑɜŮŰŬɘ ůɖɛŬɜŰɘəɐ ɖ ɛŮɑɤůɖ Űɖɠ əɚɑɛŬəŬɠ Űɤɜ ˊɚŮɔɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ 

Űɞɜ əŬɚɨŰŮɟɞ ɏɚŮɔɢɞ Űɖɠ ŬəɟɑɓŮɘɎɠ Űɞɡɠ. 
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ɉɋɅȽȾȷ ȾȷŪɃɅȽɆɀȺɁɃ ɊȼūȽȷȾɃ ȹȽȹɈɀɃ ȷũɅɃ-ɈȹɅɃ 

ɆɈɆɇȼɀȷɇɃɆ ɇȼɆ ȺȿȿȷȹȷɆ (DT-AGRO) 

 
Ɇɞɨɚɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ1, ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ1, ɊɤɛɘɎŭɖɠ ȺɛɛŬɜɞɨɖɚ2, ȾŬȶɟɖɠ ɃɟɏůŰɖɠ1, 

ɄɎɚɚɖ-ũɟŬɓɎɜɖ ɆŰŮɟɔɑŬ1*, ũŮɟɞɜŰɑŭɖɠ ɆŰɡɚɘŬɜɧɠ1, ȾɞˊŬɜɏɚɖɠ ȹɖɛɐŰɟɘɞɠ1, ȷɚŮɝŬɜŭɟɐ 

ɆɤŰɖɟɑŬ1 

 
1ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS, ɇɞɛɏŬɠ ȺŭŬűɞɚɞɔɑŬɠ əŬɘ ũŮɤɟɔɘəɐɠ ɉɖɛŮɑŬɠ, ɇɛɐɛŬ 

ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ 

ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 11855, ȷɗɐɜŬ, ȺɚɚɎŭŬ, *palligravani@aua.gr 
2ȺɟɔŬůŰɐɟɘɞ ɃɟɡəŰɞɚɞɔɑŬɠ əŬɘ ũŮɤɚɞɔɑŬɠ, ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ 

ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 11855, ȷɗɐɜŬ, 

ȺɚɚɎŭŬ 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: GIS, ɊɖűɘŬəɧ ȹɑŭɡɛɞ, nexus, Ŭɔɟɞ-ɡŭɟɞɚɞɔɘəɧ ɛɞɜŰɏɚɞ, əɚɘɛŬŰɘəɐ 

ɛŮŰŬɓɚɖŰɧŰɖŰŬ 

 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ɏɟɔɞ DT-Agro ˊɞɡ ɏɢŮɘ ɤɠ ůŰɧɢɞ Űɖɜ ŬɜɎˊŰɡɝɖ 

Ůɜɧɠ ɢɤɟɘəɎ əŬɗɞɟɘůɛɏɜɞɡ ɊɖűɘŬəɞɨ ȹɘŭɨɛɞɡ Űɞɡ Ůɚɚɖɜɘəɞɨ ɔŮɤɟɔɘəɞɨ əŬɘ 

ɡŭɟɞɚɞɔɘəɞɨ ůɡůŰɐɛŬŰɞɠ ́ ɞɡ ɗŬ ɚŮɘŰɞɡɟɔɐůŮɘ ɤɠ ɏɜŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ŮɟɔŬɚŮɑɞ Űɞ ɞˊɞɑɞ 

ɗŬ ůɡɔɢɤɜŮɨŮɘ ůŮ ŭɘɎűɞɟŮɠ əɚɑɛŬəŮɠ Űɘɠ əɨɟɘŮɠ ůɡɜɘůŰɩůŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɜŮɟɧ-

ɏŭŬűɞɠ-ŰɟɧűɘɛŬ-ˊŮɟɘɓɎɚɚɞɜ-ŮɜɏɟɔŮɘŬ (water-soil-food-environment-energy nexus). 

ɀŮɟɘəɎ Ŭˊɧ ŰŬ ɗŮɛŮɚɘɩŭɖ ůŰɞɘɢŮɑŬ Űɞɡ Ůɘəɞɜɘəɞɨ ŬɡŰɞɨ ɛɞɜŰɏɚɞɡ ŮɑɜŬɘ ɖ ůɡɜŮɢɐɠ əŬɘ 

ɢɤɟɘəɎ əŬŰŬɜŮɛɖɛɏɜɖ ɡŭɟɞɚɞɔɘəɐ ɛɞɜŰŮɚɞˊɞɑɖůɖ, ɖ Ŭɔɟɞɦŭɟɞɚɞɔɘəɐ ɛɞɜŰŮɚɞˊɞɑɖůɖ 

Űɖɠ əɑɜɖůɖɠ əŬɘ Űɖɠ ŬˊɞɗɐəŮɡůɖɠ ɜŮɟɞɨ ůŰɞ ůɡɜŮɢɏɠ ůɨůŰɖɛŬ ɏŭŬűɞɠ-űɡŰɧ-

ŬŰɛɧůűŬɘɟŬ, ɖ ŬɜɎˊŰɡɝɖ əŬɘ ɖ ˊŬɟŬɔɤɔɐ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ɧˊɤɠ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ Űɞ 

əɚɑɛŬ, Űɞ ɏŭŬűɞɠ əŬɘ Űɘɠ ɔŮɤɟɔɘəɏɠ ˊɟŬəŰɘəɏɠ, Űɞ ɘůɞɕɨɔɘɞ ɗɟŮˊŰɘəɩɜ ůŮ ɔŮɤɟɔɘəɏɠ 

ŮəŰɎůŮɘɠ əŬɘ ɓɞůəɞŰɧˊɞɡɠ əŬɘ Űɏɚɞɠ, ɞɘ ŭɘŮɟɔŬůɑŮɠ ŭɘɎɓɟɤůɖɠ əŬɘ ɡˊɞɓɎɗɛɘůɖɠ Űɞɡ 

ŮŭɎűɞɡɠ.  

ɇɞ ȷɔɟɞ-Ɉŭɟɞ-ɆɨůŰɖɛŬ ɞɟɑɕŮŰŬɘ ɤɠ Űɞ ɡŭɟɞɚɞɔɘəɧ ůɨůŰɖɛŬ ɛɘŬɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ 

ɧˊɤɠ ŬɡŰɧ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɖ ɔŮɤɟɔɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ɡŭɟɞɚɞɔɘəɞɨ 

əɨəɚɞɡ, ůŰɞ ɏŭŬűɞɠ, Űɖɜ ŬŰɛɧůűŬɘɟŬ əŬɘ ŰŬ űɡŰɎ. ȷɡŰɧ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ɔŮɤɟɔɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ˊɞɡ ˊɟɞəŬɚŮɑ ŬɚɚŬɔɏɠ ůŰɖ ɢɤɟɘəɐ ŭɞɛɐ (ɢɤɟɘəɐ ɞɟɔɎɜɤůɖ ɓɚɎůŰɖůɖɠ, 

əŬŰŮɟɔŬůɑŬ ŮŭɎűɞɡɠ, əŬɚɚɘŮɟɔɖŰɘəɏɠ ŰŮɢɜɘəɏɠ, ɛɏɔŮɗɞɠ əŬɘ ůɢɐɛŬ ŬɔɟɞŰŮɛŬɢɑɞɡ, ɕɩɜŮɠ 

ˊɟɞůŰŬůɑŬɠ, ɛŮŰŬɓɞɚɐ ɡɔɟɞŰɧˊɤɜ), Ŭˊɧ ŬɚɚŬɔɏɠ ůŰɘɠ Ůɘůɟɞɏɠ əŬɘ Ůəɟɞɏɠ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ, ŮɑŰŮ ɞɟɔŬɜɘəɏɠ əŬɘ ŬɜɧɟɔŬɜŮɠ Ůɘůɟɞɏɠ ɗɟŮˊŰɘəɩɜ ɞɡůɘɩɜ əŬɘ ɟɨˊɤɜ, ŮɑŰŮ 

ɟɞɏɠ ɎɜɗɟŬəŬ əŬɘ Ŭˊɧ Űɞ əɚɑɛŬ, ɛŮ ɛŮɔɎɚɖ ɓɟŬɢɡˊɟɧɗŮůɛɖ ɛŮŰŬɓɚɖŰɧŰɖŰŬ əŬɘ 

ɛŬəɟɞˊɟɧɗŮůɛŮɠ ŰɎůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ˊŬɔəɧůɛɘŮɠ ŬɚɚŬɔɏɠ. ȿɧɔɤ Űɤɜ 

ɡˊɞɚɞɔɘůŰɘəɩɜ ˊŮɟɘɞɟɘůɛɩɜ əŬɘ Űɖɠ əŬɘɜɞŰɞɛɑŬɠ ŬɡŰɩɜ Űɤɜ ɘŭŮɩɜ, ůŰɖ ŭɘŮɗɜɐ 

ɓɘɓɚɘɞɔɟŬűɑŬ ɡˊɎɟɢɞɡɜ ˊɞɚɨ ɚɑɔŬ, ɛŮ ˊɞɚɨ ˊŮɟɘɞɟɘůɛɏɜɖ ŮɛɓɏɚŮɘŬ əŬɘ ˊɞɚɨ ˊɟɧůűŬŰŬ 

ˊŬɟŬŭŮɑɔɛŬŰŬ ŮűŬɟɛɞɔɩɜ ɣɖűɘŬəɩɜ ŭɘŭɨɛɤɜ ůŮ ɔŮɤɟɔɘəɎ əŬɘ ɡŭɟɞɚɞɔɘəɎ ůɡůŰɐɛŬŰŬ. 

ȰŰůɘ, Űɞ DT-Agro ɗŬ əɎɜŮɘ Űɞ ŮˊɧɛŮɜɞ ɓɐɛŬ ŬɜŬˊŰɨůůɞɜŰŬɠ əŬɘ ɡɚɞˊɞɘɩɜŰŬɠ ɏɜŬ 

ɞɚɞəɚɖɟɤɛɏɜɞ ɣɖűɘŬəɧ ŭɑŭɡɛɞ Űɞɡ Ŭɔɟɞ-ɡŭɟɞ-ůɡůŰɐɛŬŰɞɠ. ȷɡŰɧ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ŰŬ 

ůɨɔɢɟɞɜŬ ŮɟɔŬɚŮɑŬ ɄŬɟŬŰɐɟɖůɖɠ ũɖɠ ɛŮ əŬɘɜɞŰɧɛɞ Űɟɧˊɞ ɤɠ ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ůŮ 
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ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ɢɤɟɘəɐɠ ŬɜŬˊŬɟɎůŰŬůɖɠ Űɤɜ 

əŬŰŬůŰɎůŮɤɜ əŬɘ Űɤɜ ɟɞɩɜ. ȼ əŬŰɎůŰŬůɖ Űɞɡ Ŭɔɟɞ-ɡŭɟɞ-ůɡůŰɐɛŬŰɞɠ ɗŬ ŮɜɖɛŮɟɩɜŮŰŬɘ 

ůɡɜŮɢɩɠ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊɟɧůűŬŰŮɠ ŮɝŮɚɑɝŮɘɠ Űɤɜ ŰŮɢɜɞɚɞɔɘɩɜ ɄŬɟŬŰɐɟɖůɖɠ ũɖɠ əŬɘ 

Űɤɜ ŰŮɟɎůŰɘɤɜ ˊɞůɞŰɐŰɤɜ ŭɘŬɗɏůɘɛɤɜ ŬɜɞɘəŰɩɜ ŭŮŭɞɛɏɜɤɜ ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ 

Ŭɛűɑŭɟɞɛɖ ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɘɩɜ. Ⱥˊɞɛɏɜɤɠ, Űɞ Ůɘəɞɜɘəɧ ŬɡŰɧ ɛɞɜŰɏɚɞ ɗŬ ˊŬɟɏɢŮɘ 

ŰŬ ɛɏůŬ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ əŬɘ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɤɜ ɔŮɤɟɔɘəɩɜ 

ˊɞɚɘŰɘəɩɜ ůŰɖ ɔŮɤɟɔɘəɐ ˊŬɟŬɔɤɔɐ, ŰŬ ŰɟɧűɘɛŬ, Űɖɜ ŬůűɎɚŮɘŬ, Űɞ ˊŮɟɘɓɎɚɚɞɜ, Űɞɡɠ 

űɡůɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ ŰŬ ŰɞˊɘəɎ ɛɏůŬ ŭɘŬɓɑɤůɖɠ ůŮ ɏɜŬ ɛŮŰŬɓŬɚɚɧɛŮɜɞ əɚɑɛŬ. 

ɄŬɟɎɚɚɖɚŬ, ɗŬ ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ůɖɛŮɟɘɜɩɜ ůɡɜɗɖəɩɜ əŬɘ Űɤɜ 

ɛŮɚɚɞɜŰɘəɩɜ ůŮɜŬɟɑɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ əɚɘɛŬŰɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ.  

ȼ ɢɟɐůɖ ŰɏŰɞɘɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɗŬ ůɡɜŮɘůűɏɟŮɘ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ ɕɖŰɐɛŬŰɞɠ 

ɏɚɚŮɘɣɖɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ Ůɜɖɛɏɟɤůɖɠ Űɤɜ Ŭɟɢɘəɩɜ ůɡɜɗɖəɩɜ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȷɡŰɧ ŮɑɜŬɘ Űɞ ˊɟɤŰŬɟɢɘəɧ ɕɐŰɖɛŬ ˊɞɡ ŮˊɘŭɘɩəŮɘ ɜŬ ŮˊɘɚɨůŮɘ ɖ 

ˊŬɟɞɨůŬ ɛŮɚɏŰɖ, əŬɗɩɠ ŬɡŰɏɠ ɞɘ ˊɞɚɘŰɘəɏɠ əŬɘ ɡˊɖɟŮůɑŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ Ůɗɜɘəɧ, 

ˊŮɟɘűŮɟŮɘŬəɧ ɐ ůŮ ŮˊɑˊŮŭɞ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. ɋůŰɧůɞ, ŮɑɜŬɘ ŭɘŬɗɏůɘɛŮɠ ɛɧɜɞ ůŮ ŮˊɑˊŮŭɞ 

ŬɔɟɞŰŮɛŬɢɑɞɡ əŬɘ ŰŬ ɡˊɎɟɢɞɜŰŬ ůɡɛɓŬŰɘəɎ ɛɞɜŰɏɚŬ ŭŮɜ ŮˊŬɟəɞɨɜ ɔɘŬ Űɖɜ Ŭəɟɘɓɐ 

ŬɜŬˊŬɟŬɔɤɔɐ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ŭɘŮɟɔŬůɘɩɜ Űɞɡ ˊɚɏɔɛŬŰɞɠ əŬɘ Űɞɜ ůɡɜŭɡŬůɛɧ Űɤɜ 

ŭɘŬűɧɟɤɜ əɚɘɛɎəɤɜ. 
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ɄɅɃɆȹȽɃɅȽɆɀɃɆ ɇȼɆ ɄȷɅȷȿȿȷȾɇȽȾɃɇȼɇȷɆ ȺȿȷȽɋɁȷ 

(ȼɅȷȾȿȺȽɃɈ ȾɅȼɇȼɆ) ɀȺ ɀȼ ȺɄȺɀȸȷɇȽȾȺɆ ɀȺŪɃȹɃɈɆ 
 

Ɂɘəɖűɞɟɑŭɖɠ ũŮɩɟɔɘɞɠ1,2, Ⱦɧəəɘɜɞɡ Ⱥɚɏɜɖ1, ɉŬŰɕɘŭŬɡɑŭ ȹŬɡɑŭ1, ɇɕŬɜŬəɎəɖɠ ȸŬůɑɚŮɘɞɠ1 

 
1Ⱥɚɚɖɜɘəɧ ɀŮůɞɔŮɘŬəɧ ɄŬɜŮˊɘůŰɐɛɘɞ, Ɇɢɞɚɐ ũŮɤˊɞɜɘəɩɜ ȺˊɘůŰɖɛɩɜ, ɇɛɐɛŬ 

ũŮɤˊɞɜɑŬɠ, ȺɟɔŬůŰɐɟɘɞ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, 

ȺůŰŬɡɟɤɛɏɜɞɠ, 71410, ȼɟɎəɚŮɘɞ ȾɟɐŰɖɠ. gnikiforidis@hmu.gr; ekokinou@hmu.gr; 

chatzidavid@hmu.gr; vtzanakakis@hmu.gr  
2ȷɔɟɞŰɘəɧɠ ɆɡɜŮŰŬɘɟɘůɛɧɠ ȺɚŬɘɞˊŬɟŬɔɤɔɩɜ ŪɟŬɣŬɜɞɨ, 70006, ŪɟŬɣŬɜɧ ɄŮŭɘɎŭɞɠ. 

 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: GEM-2, ŮŭŬűɞɚɞɔɘəɏɠ ŬɜŬɚɨůŮɘɠ, ɛŮŰŬɓɚɖŰɏɠ ŭɧůŮɘɠ, ɕɤɜɞˊɞɑɖůɖ, 

ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ ŮˊŬɔɤɔɐ 

 

ȼ ŮɚɘɎ (Olea europaea L.) ŬˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ ŬɟɢŬɘɧŰŮɟŬ əŬɚɚɘŮɟɔɞɨɛŮɜŬ űɡŰɘəɎ Ůɑŭɖ 

ůŰɞɜ ˊɚŬɜɐŰɖ əŬɘ ůɖɛŬɜŰɘəɧ əŮűɎɚŬɘɞ Űɖɠ ɘůŰɞɟɑŬɠ Űɖɠ ɢɩɟŬɠ ɛŬɠ, əŬɗɩɠ əŬɘ ɓŬůɘəɐ 

ˊɖɔɐ ŬɔɟɞŰɘəɞɨ ŮɘůɞŭɐɛŬŰɞɠ. ȼ ũŮɤɟɔɑŬ ȷəɟɘɓŮɑŬɠ (ũȷ) ůŰɖɟɑɕŮɘ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ůŰɖ 

ŭɖɛɘɞɡɟɔɑŬ ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ ůŰŬ ŬɔɟɞŰŮɛɎɢɘŬ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ 

ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŭɘɎűɞɟŬ ɛɏůŬ, ɧˊɤɠ ŮɑɜŬɘ ɞɘ ɢɎɟŰŮɠ ˊŬɟŬɔɤɔɐɠ, ɞɘ 

ŮɘəɧɜŮɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ ŬŮɟɞˊɚɎɜŬ, ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ɐ ŭɞɟɡűɧɟɞɡɠ, 

ɞɘ ŮŭŬűɞɚɞɔɘəɏɠ ŬɜŬɚɨůŮɘɠ əŬɘ Ŭˊɧ ɛɖɢŬɜɐɛŬŰŬ ˊɞɡ ɢŬɟŰɞɔɟŬűɞɨɜ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ 

Ŭɔɟɞɨ ɛŮ ɎɛŮůɞ Űɟɧˊɞ. Ƀ ůŰɧɢɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɐɠ ŮɑɜŬɘ ɖ ŮűŬɟɛɞɔɐ ɛŮŰŬɓɚɖŰɩɜ 

ŭɧůŮɤɜ (VRA) əŬŰɎ Űɘɠ əŬɚɚɘŮɟɔɖŰɘəɏɠ ŮˊŮɛɓɎůŮɘɠ. ȼ ŮűŬɟɛɞɔɐ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ 

Ůɜɧɠ ŮɚŬɘɩɜŬ ɛŮ ŰŮɢɜɘəɏɠ ũȷ ɛˊɞɟŮɑ ɜŬ ɛŮɘɩůŮɘ Űɖ ɢɟɐůɖ ɚɘˊŬůɛɎŰɤɜ ɏɤɠ əŬɘ 31%. 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ɏɟŮɡɜŬɠ ɐŰŬɜ ɖ ŮűŬɟɛɞɔɐ ɛɖ ŮˊŮɛɓŬŰɘəɩɜ əŬɘ ɛɖ əŬŰŬůŰɟɞűɘəɩɜ 

ŮˊɑɔŮɘɤɜ ɛŮɗɧŭɤɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ɓɏɚŰɘůŰɖ ŰɛɖɛŬŰɞˊɞɑɖůɖ Űɞɡ ŮɚŬɘɩɜŬ. ȼ 

ˊŬɟɞɨůŬ ˊŮɘɟŬɛŬŰɘəɐ ɛŮɚɏŰɖ ŭɘŮɝɐɢɗɖ ůŰɞ ŭɘɎůŰɖɛŬ ɛŮŰŬɝɨ ȷˊɟɘɚɑɞɡ əŬɘ ɆŮˊŰŮɛɓɟɑɞɡ 

2023 əŬɘ ɢɤɟɑůŰɖəŮ ůŮ ŭɡɞ ɛɏɟɖ: Ŭ) Űɘɠ ŮˊɑɔŮɘŮɠ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɏɠ ɛŮŰɟɐůŮɘɠ ŮɜŰɧɠ Űɞɡ 

ŬɔɟɞŰŮɛŬɢɑɞɡ əŬɘ ɓ) Űɖ ŭɘŮɝŬɔɤɔɐ ˊɚɖɗɩɟŬɠ ŮŭŬűɞɚɞɔɘəɩɜ ŬɜŬɚɨůŮɤɜ ɛŮ ɓɎůɖ ŭɘŮɗɜɩɠ 

ŬɜŬɔɜɤɟɘůɛɏɜŬ ˊɟɤŰɧəɞɚɚŬ. ȺˊɘˊɟɞůɗɏŰɤɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ 

ɔɘŬ Űɖ ůɡůɢɏŰɘůɖ Űɤɜ ŭɘŬűɧɟɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ ɛŮŰɟɐɗɖəŬɜ. ũɘŬ Űɘɠ ŮˊɑɔŮɘŮɠ 

ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɏɠ ɛŮŰɟɐůŮɘɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ űɞɟɖŰɧ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɧ ɧɟɔŬɜɞ 

Geophex GEM-2, Űɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔŮɑ ɛŮ Űɖɜ Ŭɟɢɐ Űɖɠ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐɠ ŮˊŬɔɤɔɐɠ əŬɘ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞůŭɘɞɟɑůŮɘ Űɖ űŬɘɜɧɛŮɜɖ (ɐ űŬɘɜɞɛŮɜɘəɐ) ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ (ECa) əŬɘ 

Űɖ ɛŬɔɜɖŰɘəɐ ŮˊɘŭŮəŰɘəɧŰɖŰŬ (MSusc) Űɞɡ ŮŭɎűɞɡɠ, ůŮ ŭɘɎűɞɟŬ ɓɎɗɖ. ȼ ɛɏŰɟɖůɖ Űɖɠ 

(ECa) ůŰŬ 90 KHz (ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɓɎɗɞɠ ˊŮɟɑˊɞɡ 1 ɛɏŰɟɞ) ɏŭɤůŮ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ 

ɕɩɜŮɠ ŭɘŬɢŮɑɟɘůɖɠ: Űɖ ɛˊɚŮ (20 mS/m ï 38 mS/m), Űɖɜ əɑŰɟɘɜɖ (38,1 mS/m ï 53 mS/m) 

əŬɘ Űɖɜ əɧəəɘɜɖ (53,1 mS/m ï 72 mS/m). ȼ ɛɏŰɟɖůɖ Űɖɠ MSusc ůŰɖɜ ˊŬɟɞɨůŬ 

ˊŮɟɑˊŰɤůɖ ɏɚŬɓŮ ˊɞɚɨ ɛɘəɟɏɠ Űɘɛɏɠ, ɔŮɔɞɜɧɠ ˊɞɡ ůɖɛŬɑɜŮɘ ɧŰɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ɏŭŬűɞɠ 

ɡˊɎɟɢɞɡɜ ˊɞɚɨ ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ ɛŮŰɎɚɚɤɜ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ɞɘ ɛŮŰɟɐůŮɘɠ Űɖɠ MSusc 

ŭŮɜ ŬɝɘɞˊɞɘɐɗɖəŬɜ ˊŮɟŬɘŰɏɟɤ. ȳůɞɜ ŬűɞɟɎ ůŰɘɠ ŮŭŬűɞɚɞɔɘəɏɠ ɛŮŰɟɐůŮɘɠ, ɞɘ 

ˊŮɟɘůůɧŰŮɟɞɘ ˊŬɟɎɛŮŰɟɞɘ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘŬ ɞɛɞɘɞɛɞɟűɑŬ ɛŮŰŬɝɨ Űɤɜ 3 ɕɤɜɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ ŮɜŰɧɠ Űɞɡ ŮɚŬɘɩɜŬ, ɛŮ ŮɝŬɑɟŮůɖ Űɞ ɞɟɔŬɜɘəɧ ɎɕɤŰɞ, Űɞ ɛŬɔɜɐůɘɞ, Űɞɜ 

ɣŮɡŭɎɟɔɡɟɞ əŬɘ Űɞɜ ɢŬɚəɧ. ȺˊɘˊɟɞůɗɏŰɤɠ, ɖ ɛɏŰɟɖůɖ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ ůŰɞ 

mailto:gnikiforidis@hmu.gr
mailto:ekokinou@hmu.gr
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ŮɟɔŬůŰɐɟɘɞ, ůŮ ŭŮɑɔɛŬŰŬ  Ŭˊɧ ɓɎɗɞɠ 0-30 cm, ŮɛűɎɜɘůŮ ɛŮŰŬɓɞɚɐ ɛŮŰŬɝɨ Űɤɜ 3 ɕɤɜɩɜ 

ŭɘŬɢŮɑɟɘůɖɠ.  ȼ ůɨɔəɟɘůɖ Űɤɜ ɛŮŰɟɞɨɛŮɜɤɜ Űɘɛɩɜ ɛŮŰŬɝɨ Űɤɜ ɕɤɜɩɜ ŭɘŬɢŮɑɟɘůɖɠ ŬɚɚɎ 

əŬɘ ɛŮŰŬɝɨ Űɤɜ əŬŰɩŰŬŰɤɜ ɞɟɑɤɜ ɔɘŬ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ Űɖɠ ŮɚɘɎɠ ɏŭɤůŮ ˊɞɚɚɏɠ ůŰŬŰɘůŰɘəɎ 

ůɖɛŬɜŰɘəɏɠ ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ (Pvalue < 0,05). ȼ ɛŮɗɞŭɞɚɞɔɑŬ ŰɛɖɛŬŰɞˊɞɑɖůɖɠ ŮɚŬɘɩɜŬ 

ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɟɩŰɖ ˊɟɞůˊɎɗŮɘŬ ɏɜŰŬɝɖɠ 

ŰŮɢɜɘəɩɜ ũȷ ůŰɖɜ ŮɚŬɘɞəŬɚɚɘɏɟɔŮɘŬ Űɞɡ ŪɟŬɣŬɜɞɨ ɄŮŭɘɎŭɞɠ. ɀŮ ɓɎůɖ Űɖ 

ŭɘŬűɞɟɞˊɞɑɖůɖ əɎˊɞɘɤɜ ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ ůŰɞ ɏŭŬűɞɠ, ŭɘəŬɘɞɚɞɔŮɑŰŬɘ ɖ ŭɘŬɢŮɑɟɘůɖ 

Űɞɡ ˊŬɟɧɜŰɞɠ ŮɚŬɘɩɜŬ ŰɛɖɛŬŰɘəɎ, ɧˊɤɠ Ŭəɟɘɓɩɠ ɛŮŰɟɐɗɖəŮ ɛŮ ɓɎůɖ Űɖɜ ECa Ŭˊɧ Űɞ 

GEM-2. ɄɟɞəɨˊŰŮɘ ɚɞɘˊɧɜ ɧŰɘ ɖ űŬɘɜɞɛŮɜɘəɐ ɖɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ ŮɑɜŬɘ ɛɘŬ 

ŬɝɘɧˊɘůŰɖ ˊŬɟɎɛŮŰɟɞɠ ɔɘŬ Űɖɜ ŰɛɖɛŬŰɞˊɞɑɖůɖ Ůɜɧɠ ŮɚŬɘɩɜŬ. ȼ ŮűŬɟɛɞɔɐ ɛŮŰŬɓɚɖŰɩɜ 

ŭɧůŮɤɜ ɚɑˊŬɜůɖɠ ŮɑɜŬɘ ˊɚɏɞɜ ŮűɘəŰɐ, əŬɗɩɠ əŬɘ ɖ ɛŮŰŬɓɚɖŰɐ ɎɟŭŮɡůɖ. 
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ɄɅɃȸȿȺɊȼ ɄȷɅȷũɋũȼɆ ɀȺ ɉɅȼɆȼ UAV ɆȺ ȷɀɈũȹȷȿȺɋɁȷ 
 
ɇůɞɚŬəɑŭɖɠ ȷɜŰɩɜɘɞɠ ï ȷŭɎɛ* 

ȻɡɗɞˊɞɘɑŬ ɀŬəŮŭɞɜɑŬɠ əŬɘ ŪɟɎəɖɠ ȷ.Ⱥ. (ȸŮɟɔɑɜŬ) 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Mɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ , ɇɖɚŮˊɘůəɧˊɖůɖ , ȹŮɑəŰŮɠ ɓɚɎůŰɖůɖɠ, 

NDVI, NDRE, əŬɚɚɘɏɟɔŮɘŬ ŬɛɡɔŭɎɚɤɜ 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ůŰɧɢɞ Űɖɜ ŮűŬɟɛɞɔɐ ŰŮɢɜɘəɩɜ ɔŮɤɟɔɑŬɠ 

ŬəɟɘɓŮɑŬɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɢɟɐůɖ ɘˊŰɎɛŮɜɤɜ ɛɖ ŮˊŬɜŭɟɤɛɏɜɤɜ ɞɢɖɛɎŰɤɜ 

(Unmanned Aerial Vehicles - UAVs) əŬɘ ˊɞɚɡűŬůɛŬŰɘəɩɜ əŬɛŮɟɩɜ ůŮ əŬɚɚɘɏɟɔŮɘŮɠ 

ŬɛɡɔŭɎɚɤɜ. ɇŬ UAVs ŬˊɞŰŮɚɞɨɜ ɏɜŬ ŬˊɞŰŮɚŮůɛŬŰɘəɧ ŮɟɔŬɚŮɑɞ ɔɘŬ Űɖ ůɡɚɚɞɔɐ Ŭəɟɘɓɩɜ 

ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, Ůɜɩ ɞɘ ˊɞɚɡűŬůɛŬŰɘəɏɠ əɎɛŮɟŮɠ əŬŰŬɔɟɎűɞɡɜ ŮɘəɧɜŮɠ ůŮ 

ŭɘɎűɞɟŬ  űɎůɛŬŰŬ űɤŰɧɠ. ɆŰɖɜ ŮɟɔŬůɑŬ ŬɜŬɚɨɞɜŰŬɘ ɞɘ ŰŮɢɜɘəɏɠ əŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ 

ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ ůɡɜŭɡŬůŰɘəɎ ɛŮ UAV ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɖ 

ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ ˊɞɘəɑɚɤɜ ɔŮɤɟɔɘəɩɜ əŬɚɚɘŮɟɔŮɘɩɜ. Ⱥˊɘˊɚɏɞɜ, ŬɜŬɚɨɞɜŰŬɘ 

ɞɘ ˊɞɚɡűŬůɛŬŰɘəɏɠ əɎɛŮɟŮɠ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰɎ Űɞɡɠ ɜŬ ˊŬɟɏɢɞɡɜ ŬəɟɘɓŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ 

ɔɘŬ Űɖɜ ŮɡɟɤůŰɑŬ Űɤɜ űɡŰɩɜ əŬɘ Ɏɚɚɤɜ ɔŮɤɟɔɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ, ɞɘ ˊɞɚɡűŬůɛŬŰɘəɏɠ əɎɛŮɟŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ůɡɚɚɞɔɐ 

Ůɘəɧɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ ɞˊɞɑŮɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŬɜɎɚɡůɖ əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ 

ŮɡɟɤůŰɑŬɠ Űɤɜ űɡŰɩɜ ůŮ ŭɘɎűɞɟŮɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ. ɀŮ Űɖ ɢɟɐůɖ Űɤɜ 

ˊɞɚɡűŬůɛŬŰɘəɩɜ əŬɛŮɟɩɜ, ɛˊɞɟɞɨɜ ɜŬ ŬɜɘɢɜŮɡɗɞɨɜ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

űɡŰɩɜ, ɧˊɤɠ ɖ ˊɡəɜɧŰɖŰŬ Űɞɡ Űɞɡ űɡɚɚɩɛŬŰɞɠ Űɤɜ űɡŰɩɜ , ɞɘ ŬůɗɏɜŮɘŮɠ, ɞɘ ŮɜŭŮɑɝŮɘɠ 

ɝɖɟŬůɑŬɠ əŬɘ ɖ Ŭˊɞɟɟɧűɖůɖ Űɖɠ ɢɚɤɟɞűɨɚɚɖɠ. ɀŮ Űɖ ɢɟɐůɖ Űɤɜ ˊɞɚɡűŬůɛŬŰɘəɩɜ 

əŬɛŮɟɩɜ əŬɘ Űɞɡ ŭŮɑəŰɖ NDVI (Normalized Difference Vegetation Index) ˊɞɡ 

ŬɜŬűɏɟŮŰŬɘ ůŰɞ ˊŮɘɟŬɛŬŰɘəɧ əɞɛɛɎŰɘ Űɖɠ ŮɟɔŬůɑŬɠ, ɞɘ ɔŮɤɟɔɞɑ ɛˊɞɟɞɨɜ ɜŬ ŬɜɘɢɜŮɨɞɡɜ 

ˊɟɞɓɚɐɛŬŰŬ ůŰɘɠ əŬɚɚɘɏɟɔŮɘɏɠ Űɞɡɠ, ɜŬ ŮəŰɘɛɞɨɜ Űɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ əŬɚɚɘɏɟɔŮɘŬɠ Űɞɡɠ, ɜŬ 

ɚŬɛɓɎɜɞɡɜ ŬˊɞűɎůŮɘɠ ɔɘŬ Űɖɜ ŬˊŬɘŰɞɨɛŮɜɖ ɔŮɤɟɔɘəɐ ˊŬɟɏɛɓŬůɖ əŬɘ ɜŬ ɓŮɚŰɘůŰɞˊɞɘɞɨɜ 

Űɘɠ ŬˊɞŭɧůŮɘɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɞɡɠ. ȷɡŰɐ ɖ ˊɟɞůɏɔɔɘůɖ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ 

Ŭɡɝɖɛɏɜɖ ˊŬɟŬɔɤɔɐ, ɛŮɑɤůɖ Űɤɜ ŭŬˊŬɜɩɜ əŬɘ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɛɏůɤ 

Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɐɠ ɢɟɐůɖɠ Űɤɜ ɔŮɤɟɔɘəɩɜ ˊɧɟɤɜ. ɇŬ ˊŮɘɟɎɛŬŰŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ 

ůŰɖɜ ŮɟɔŬůɑŬ ŮˊɘɓŮɓŬɘɩɜɞɡɜ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ, 

ˊɟɞůűɏɟɞɜŰŬɠ ˊɟŬəŰɘəɏɠ ŮűŬɟɛɞɔɏɠ ůŰɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ, ůɡɔəŮəɟɘɛɏɜŬ, ˊɎɜɤ ůŮ 

əŬɚɚɘɏɟɔŮɘŮɠ ŬɛɡɔŭɎɚɤɜ. ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ 

ɛŮɚɚɞɜŰɘəɏɠ ŮˊŮəŰɎůŮɘɠ əŬɘ ɓŮɚŰɘɩůŮɘɠ ůŰɞɜ ŰɞɛɏŬ ŬɡŰɧ. ȼ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬɡŰɐ 

ˊɟɞůűɏɟŮɘ ůɖɛŬɜŰɘəɐ ůɡɜŮɘůűɞɟɎ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɔŮɤɟɔɑŬɠ ŬəɟɘɓŮɑŬɠ əŬɘ ŬɜɞɑɔŮɘ Űɞɜ 

ŭɟɧɛɞ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ɏɟŮɡɜŬ əŬɘ ŬɜɎˊŰɡɝɖ ˊɎɜɤ ůŰɘɠ əŬɚɚɘɏɟɔŮɘŮɠ ŬɛɡɔŭɎɚɤɜ. 
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