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ɄɅɃȿɃũɃɆ 

ȼ ȺɟŮɡɜɖŰɘəɐ ɀɞɜɎŭŬ GIS Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ əŬɘ ɖ 

Ⱥɚɚɖɜɘəɐ ȺŰŬɘɟŮɑŬ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ (HellasGIs) ůŬɠ 

ˊŬɟɞɡůɘɎɕɞɡɜ ŰŬ ˊɚɐɟɖ ˊɟŬəŰɘəɎ Űɞɡ 1ɞɡ ɆɡɜŮŭɟɑɞɡ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ 

ɆɡůŰɖɛɎŰɤɜ əŬɘ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ ůŰɖ ũŮɤɟɔɑŬ əŬɘ ůŰɞ ɄŮɟɘɓɎɚɚɞɜ. 

ȼ ɢɟɖůɘɛɞˊɞɑɖůɖ ŰŮɢɜɞɚɞɔɘɩɜ GIS əŬɘ ɛŮɗɧŭɤɜ ɢɤɟɘəɐɠ ůŰŬŰɘůŰɘəɐɠ ɏɢŮɘ ŭɩůŮɘ 

ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ůɖɛŬɜŰɘəɐ ɩɗɖůɖ ůŰɖɜ əŬŰŬɜɧɖůɖ ŬɚɚɎ əŬɘ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ 

ůɖɛŬɜŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ũŮɤɟɔɑŬɠ. Ɇəɞˊɧɠ Űɞɡ ůɡɜŮŭɟɑɞɡ ŮɑɜŬɘ ɖ 

ˊŬɟɞɡůɑŬůɖ Űɤɜ ůɨɔɢɟɞɜɤɜ ˊɟɞůˊŬɗŮɘɩɜ əŬɘ ŰɎůŮɤɜ Űɤɜ ŮűŬɟɛɞɔɩɜ Űɤɜ 

ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ ũɄɆ əŬɘ Űɖɠ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ ůŰɖɜ 

ũŮɤɟɔɑŬ əŬɘ ůŰɞ ɄŮɟɘɓɎɚɚɞɜ.  

ȼ ɗŮɛŬŰɞɚɞɔɑŬ Űɞɡ ɆɡɜŮŭɟɑɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɟŮɡɜɖŰɘəɏɠ ˊɟɞůˊɎɗŮɘŮɠ 

ɢɟɖůɘɛɞˊɞɑɖůɖɠ ŰŮɢɜɞɚɞɔɘɩɜ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ (GIS), 

ũŮɤɓɎůŮɤɜ, ɆɡůŰɖɛɎŰɤɜ ůɡɚɚɞɔɐɠ ŭŮŭɞɛɏɜɤɜ, ɊɖűɘŬəɐɠ ȷˊŮɘəɧɜɘůɖɠ, 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ɛŮɗɧŭɤɜ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ ůŮ ɧɚɞɡɠ Űɞɡɠ ŰɞɛŮɑɠ Űɖɠ ũŮɤɟɔɘəɐɠ 

ɄŬɟŬɔɤɔɐɠ. 

ɇɞ ˊɟɧɔɟŬɛɛŬ ɆɡɜŮŭɟɑɞɡ, ɧˊɤɠ ŰŮɚɘəɎ ŭɘŬɛɞɟűɩɗɖəŮ, ˊŮɟɘɏɚŬɓŮ 41 ˊɟɞűɞɟɘəɏɠ 

ŬɜŬəɞɘɜɩůŮɘɠ əŬŰŬɜŮɛɖɛɏɜŮɠ ůŮ 7 ůɡɜŮŭɟɑŮɠ, 11 ŬɜŬɟŰɖɛɏɜŮɠ ŬɜŬəɞɘɜɩůŮɘɠ ï poster, 

5 ŮəˊŬɘŭŮɡŰɘəɎ ŮɟɔŬůŰɐɟɘŬ, 4 ́ ŬɟɞɡůɘɎůŮɘɠ Ŭˊɧ ŮŰŬɘɟŮɑŮɠ-ɢɞɟɖɔɞɨɠ Űɞɡ ɆɡɜŮŭɟɑɞɡ 

əŬɘ ŭɘɞɟɔɎɜɤůɖ ůɡɕɐŰɖůɖɠ ï ůŰɟɞɔɔɡɚɐɠ ŰɟɎˊŮɕŬɠ ɔɘŬ Űɖ ůɖɛŬůɑŬ Űɖɠ ɢɤɟɘəɐɠ 

ˊɚɖɟɞűɞɟɑŬɠ ůŰɖ ɔŮɤɟɔɑŬ. 

Ƀɘ ŮɟɔŬůɑŮɠ ˊɞɡ ɡˊɞɓɚɐɗɖəŬɜ ɏɢɞɡɜ ɤɠ ɔŮɜɘəɧ ˊŮɟɘŮɢɧɛŮɜɞ Űɖ ɢɟɖůɘɛɞˊɞɑɖůɖ 

ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ GIS əŬɘ ɛŮɗɧŭɤɜ Űɖɠ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ: 

¶ ůŰɖ ŭɘŮɟŮɨɜɖůɖ ˊɟɞɓɚɖɛɎŰɤɜ ůɢŮŰɘəɩɜ ɛŮ Űɞɡɠ ȺŭŬűɘəɞɨɠ Ʉɧɟɞɡɠ 

¶ ůŰɖ ɛŮɚɏŰɖ əŬɘ ůŰɞ ůɢŮŭɘŬůɛɧ ɛɏŰɟɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ȷůŰɘəɞɨ əŬɘ 

ɄŮɟɘŬůŰɘəɞɨ ɄɟŬůɑɜɞɡ 

¶ ůŰɖɜ ŬɜŰɘɛŮŰɩˊɘůɖ ɕɖŰɖɛɎŰɤɜ ɔɨɟɤ Ŭˊɧ Űɞɡɠ ɈŭŬŰɘəɞɨɠ Ʉɧɟɞɡɠ (ɎɟŭŮɡůɖ, 

ŮˊɘűŬɜŮɘŬəɐ ɡŭɟɞɚɞɔɑŬ, ˊɚɖɛɛɨɟŮɠ) 

¶ ůŰɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ Űɤɜ ȹɞɟɡűɞɟɘəɩɜ ȹŮŭɞɛɏɜɤɜ 

¶ ůŰɖ ūɡŰɞˊɟɞůŰŬůɑŬ 

¶ ůŮ ŮˊɑˊŮŭɞ Ŭɔɟɞɨ ï ũŮɤɟɔɑŬ ȷəɟɘɓŮɑŬɠ 

¶ ůŰɖ ɛŮɚɏŰɖ ɗŮɛɎŰɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ũŮɤɟɔɘəɏɠ əŬɘ ȾŰɖɜɞŰɟɞűɘəɏɠ 

ɉɟɐůŮɘɠ ũɖɠ 

ɇŬ ŮəˊŬɘŭŮɡŰɘəɎ ŮɟɔŬůŰɐɟɘŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŬɜŰɘɛŮŰɩˊɘůŬɜ ŮɘŭɘəɎ 

ɗɏɛŬŰŬ GIS əŬɘ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ 

¶ Mobile GIS ï GPS ï ȹɘŬɢŮɑɟɘůɖ ȹŮŭɞɛɏɜɤɜ ůŰɞɜ ȷɔɟɧ 

¶ ȹɘŮɟŮɡɜɖŰɘəɐ ɉɤɟɘəɐ ȷɜɎɚɡůɖ ȹŮŭɞɛɏɜɤɜ 

¶ ɉɤɟɘəɐ ɄŬɟŮɛɓɞɚɐ ï ũŮɤůŰŬŰɘůŰɘəɐ 

¶ ɄɟɞɔɟŬɛɛŬŰɘůɛɧɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS (Python əŬɘ ArcGIS) 

¶ ɀɞɜŰɏɚŬ ȷɚɚŬɔɩɜ ɉɟɐůŮɤɜ ũɖɠ 

ȼ ɞɟɔŬɜɤŰɘəɐ ŮˊɘŰɟɞˊɐ ɗŬ ɐɗŮɚŮ ɜŬ ŮɡɢŬɟɘůŰɐůŮɘ Űɞɡɠ ɞɛɘɚɖŰɏɠ, Űɞɡɠ ůɡɔɔɟŬűŮɑɠ 

əŬɘ Űɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ůŰɞ 1o Ɇɡɜɏŭɟɘɞ ũŮɤɔɟŬűɘəɩɜ ɄɚɖɟɞűɞɟɘŬəɩɜ ɆɡůŰɖɛɎŰɤɜ 

əŬɘ ɉɤɟɘəɐɠ ȷɜɎɚɡůɖɠ ůŰɖ ũŮɤɟɔɑŬ əŬɘ ůŰɞ ɄŮɟɘɓɎɚɚɞɜ. Ⱥˊɑůɖɠ ɗŬ ɗɏɚŬɛŮ ɜŬ 

ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɞɜ Ⱥɘŭɘəɧ ȿɞɔŬɟɘŬůɛɧ Ⱦɞɜŭɡɚɑɤɜ ȰɟŮɡɜŬɠ Űɞɡ ũɄȷ əŬɗɩɠ əŬɘ Űɞɡɠ 

ɢɞɟɖɔɞɨɠ Űɞɡ ɆɡɜŮŭɟɑɞɡ ˊɞɡ ůŰɐɟɘɝŬɜ ɞɘəɞɜɞɛɘəɎ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɞɡ 

ɆɡɜŮŭɟɑɞɡ. 

ȹȽɃɁɈɆȽɃɆ Ʉ. ȾȷȿɈȸȷɆ 

ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ 

ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ əŬɘ ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 
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ȺɄȽɇɅɃɄȺɆ 

ɃɅũȷɁɋɇȽȾȼ ȺɄȽɇɅɃɄȼ 

ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ (ɈˊŮɨɗɡɜɞɠ ȹɘɞɟɔɎɜɤůɖɠ) ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ũɘŬɚɞɨɟɖɠ Ⱦɤɜ/ɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ŪŮɞɢŬɟɧˊɞɡɚɞɠ ɆɑŭŮɟɖɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ȿɞɟɏɜŰɕɞɠ ɁɘəɧɚŬɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ɄŬˊŬŭɧˊɞɡɚɞɠ ȷɟɘůŰɞŰɏɚɖɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ɄŮŰɟɧˊɞɡɚɞɠ ũŮɩɟɔɘɞɠ University of Aberystwyth 

ɇůɘɚɘɔəɘɟɑŭɖɠ ŪŮɧŭɤɟɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ūɞɡɜŰɎɠ Ɇˊɡɟɑŭɤɜ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ūɟŬɔəɞɨɚɖɠ ȹɖɛɐŰɟɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

 

ȺɄȽɆɇȼɀɃɁȽȾȼ ȺɄȽɇɅɃɄȼ 

ȷɔɔŮɚɎəɖɠ ȾɤɜůŰŬɜŰɑɜɞɠ ɈˊɞɡɟɔŮɑɞ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ & 

ɇɟɞűɑɛɤɜ 

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 

ŪŮɞɢŬɟɧˊɞɡɚɞɠ ɆɑŭŮɟɖɠ ȺȿũɃ ȹȼɀȼɇɅȷ 

ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾŬɟŬɓɑŰɖɠ ɉɟɐůŰɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾɞůɛɎɠ ȾɤɜůŰŬɜŰɑɜɞɠ ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ 

ȾɡɟɘŬəɑŭɖɠ ūŬɑŭɤɜ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɘɔŬɑɞɡ 
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ɄȷɅȷȾɃȿɃɈŪȼɆȼ ɇȼɆ ɉɋɅȽȾȼɆ ɀȺɇȷȸȿȼɇɃɇȼɇȷɆ ɇɋɁ 

ȺɄȽɄȺȹɋɁ ȸȷɅȺɋɁ ɀȺɇȷȿȿɋɁ ɆȺ ũȺɋɅũȽȾȷ Ⱥȹȷūȼ ɇɋɁ 

ɄȺɅȽɃɉɋɁ ȷȿɀɈɅɃɈ ȾȷȽ ȹȽɀȼɁȽɃɈ ɀȷũɁȼɆȽȷɆ 

ũəɧɚɘŬ ȺɡŬɔɔŮɚɑŬ1*, ȷɜŰɤɜɘɎŭɖɠ ȸŬůɑɚŮɘɞɠ1, ūɚɤɟɎɠ ɆŰŬɛɎŰɘɞɠ1, ȹɖɛɐɟəɞɡ 

ȷɜɗɞɨɚŬ1 əŬɘ ȸɚŮɘɩɟŬɠ Ɇˊɡɟɑŭɤɜ2 

1ɄŬɜŮˊɘůŰɐɛɘɞ ŪŮůůŬɚɑŬɠ, Ɇɢɞɚɐ ũŮɤˊɞɜɘəɩɜ ȺˊɘůŰɖɛɩɜ, ɇɛɐɛŬ ũŮɤˊɞɜɑŬɠ 

ūɡŰɘəɐɠ ɄŬɟŬɔɤɔɐɠ & ȷɔɟɞŰɘəɞɨ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, Ƀŭɧɠ ūɡŰɧəɞɡ, 38 446, ɁɏŬ 

ȽɤɜɑŬ ɀŬɔɜɖůɑŬɠ, egol@uth.gr 
2ɄŮɟɘűŮɟŮɘŬəɧ ȾɏɜŰɟɞ ɄɟɞůŰŬůɑŬɠ ūɡŰɩɜ əŬɘ ɄɞɘɞŰɘəɞɨ Ⱥɚɏɔɢɞɡ ɀŬɔɜɖůɑŬɠ, 

ɇɞɟɞɨŰɕɘŬ & ɁɘəɞɚŬɥŭɖ, 38 334 ɄŮŭɑɞ ȯɟŮɤɠ, ȸɧɚɞɠ 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȸŬɟɏŬ ɛɏŰŬɚɚŬ, ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ, ȷɚɛɡɟɧɠ, 

ȹɘɛɐɜɘ ɀŬɔɜɖůɑŬɠ. 

ɄŮɟɑɚɖɣɖ 

ɆŮ ɔŮɤɟɔɘəɎ ŮŭɎűɖ Űɤɜ ˊŮɟɘɞɢɩɜ ȷɚɛɡɟɞɨ əŬɘ ȹɘɛɖɜɑɞɡ Űɞɡ Ɂɞɛɞɨ ɀŬɔɜɖůɑŬɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɏɟŮɡɜŬ ɛŮ ůəɞˊɧ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ 

ɛŮŰŬɓɞɚɐɠ Űɖɠ ɞɚɘəɐɠ ůɡɔəɏɜŰɟɤůɖɠ Űɞɡ ŬɟůŮɜɘəɞɨ əŬɘ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ. ȾŬŰɎ 

ŰŬ ɏŰɖ 2008 ɏɤɠ əŬɘ 2010, ůɡɔəŮɜŰɟɩɗɖəŬɜ 220 ŮˊɘűŬɜŮɘŬəɎ ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ əɎɗŮ 

ɏŰɞɠ (ůɡɜɞɚɘəɎ 660 ŭŮɑɔɛŬŰŬ) Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ɆŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ɏɔɘɜŮ 

ˊɞůɞŰɘəɧɠ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ ɞɚɘəɐɠ ůɡɔəɏɜŰɟɤůɖɠ ŬɟůŮɜɘəɞɨ əŬɘ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ, 

ɛŮ ɢɟɐůɖ űŬůɛŬŰɞűɤŰɞɛɏŰɟɞɡ ȷŰɞɛɘəɐɠ ȷˊɞɟɟɧűɖůɖɠ ɛŮ ŮɝɎɟŰɖɛŬ  űɞɨɟɜɞɡ 

ɔɟŬűɑŰɖ əŬɘ ˊŬɟŬɔɤɔɐɠ ɡŭɟɘŭɑɤɜ Ůɜɩ, ůŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɏɔɘɜŮ ɢɟɐůɖ 

űŬůɛŬŰɞűɤŰɞɛɏŰɟɞɡ ȷŰɞɛɘəɐɠ Ⱥəˊɞɛˊɐɠ. ɆŮ ɧɚŬ, ůɢŮŭɧɜ, ŰŬ ŭŮɑɔɛŬŰŬ ˊɞɡ 

ŬɜŬɚɨɗɖəŬɜ, ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ŰŬ ůŰɞɘɢŮɑŬ ŬɟůŮɜɘəɧ (As3+, As5+), ɢɟɩɛɘɞ, ɢŬɚəɧɠ, 

ɣŮɡŭɎɟɔɡɟɞɠ əŬɘ əɎŭɛɘɞ. ɆŮ əŬɛɑŬ ˊŮɟɑˊŰɤůɖ ŭŮ ɓɟɏɗɖəŬɜ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ 

ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɜŬ ɝŮˊŮɟɜɞɨɜ ŰŬ ɛɏɔɘůŰŬ ŮˊɘŰɟŮˊŰɎ, Ŭˊɧ Űɖɜ 

ȺɡɟɤˊŬɥəɐ Ȱɜɤůɖ, ɧɟɘŬ. ũɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ůŰɞɘɢŮɑŬ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ɛŮ ɢɟɐůɖ Űɤɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, ɛŮŰɎ Űɖɜ 

ŬˊŬɟŬɑŰɖŰɖ ɔŮɤůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ. Ƀɘ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ 

ɏɜŬ ˊɞɚɨŰɘɛɞ ŮɟɔŬɚŮɑɞ, Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ůɡɜŮɢɩɠ ɜŬ ŬɜŬɜŮɩɜŮŰŬɘ əŬɘ ɜŬ ŭɑɜŮɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞɜ ɓŬɗɛɧ ɟɨˊŬɜůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ.  

1. ȺɘůŬɔɤɔɐ 

ɇŬ ɓŬɟɏŬ ɛɏŰŬɚɚŬ ůŮ ɔŮɤɟɔɘəɎ, ŬɚɚɎ əŬɘ ůŮ ŬůŰɘəɎ ŮŭɎűɖ ŬˊɞŰŮɚɞɨɜ ɗɏɛŬ 

ɛŮɔɎɚɖɠ ŬɜɖůɡɢɑŬɠ, ɚɧɔɤ Űɞɡ ɔŮɔɞɜɧŰɞɠ ɧŰɘ ŮɑɜŬɘ ɛɖ ɓɘɞŬˊɞɘəɞŭɞɛɐůɘɛŬ əŬɘ Ůˊɑůɖɠ 

ɏɢɞɡɜ ɛŮɔɎɚɞ ɢɟɧɜɞ ɖɛɑůŮɘŬɠ ɕɤɐɠ ɛɏůŬ ůŰɞ Ŭɜɗɟɩˊɘɜɞ ůɩɛŬ (Kabata-Pendias əŬɘ 

Pendias, 1992). Ȱɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůɡůůɤɟŮɨɞɜŰŬɘ ůŰɞɜ Ɏɜɗɟɤˊɞ əŬɘ ɜŬ 

mailto:egol@uth.gr
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ŮˊɖɟŮɎɕɞɡɜ Űɞ əŮɜŰɟɘəɧ ɜŮɡɟɘəɧ ůɨůŰɖɛŬ, ˊɟɞəŬɚɩɜŰŬɠ ŭɖɚɖŰɖɟɘɎůŮɘɠ, ŬɚɚɎ əŬɘ ɜŬ 

ŭɟɞɡɜ ɤɠ ůɡɜɏɜɕɡɛŬ ɐ əŬŰŬɚɨŰŮɠ ůŮ ˊɞɚɚɏɠ ɎɚɚŮɠ ŬůɗɏɜŮɘŮɠ (Zhang ə.Ŭ., 2009a, 

Zhenglei ə.Ŭ. 2014). Ʉɖɔɏɠ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ ɛˊɞɟɞɨɜ Ŭɜ ɗŮɤɟɖɗɞɨɜ ŰŬ ŬɏɟɘŬ 

ŭɘɎűɞɟɤɜ ŬŰŮɚɩɜ əŬɨůŮɤɜ, ŰŬ ɓɘɞɛɖɢŬɜɘəɎ ŬˊɧɓɚɖŰŬ, ɖ ɔŮɤɢɖɛŮɑŬ Űɞɡ ŮŭɎűɞɡɠ, ɖ 

ŬŰɛɞůűŬɘɟɘəɐ ŮɜŬˊɧɗŮůɖ ůəɧɜɖɠ əŬɘ ɜɏűɞɡɠ, əŬɗɩɠ əŬɘ ˊɚɐɗɞɠ ŬɜɗɟɤˊɞɔŮɜɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ (Jinmei əŬɘ Xueping, 2014). 

ȼ ɟɨˊŬɜůɖ Űɤɜ ŮŭŬűɩɜ Ŭˊɧ ɓŬɟɏŬ ɛɏŰŬɚɚŬ ŮɑɜŬɘ ˊɞɚɨ ŭɘŬŭŮŭɞɛɏɜɖ ůŰɞɜ əɧůɛɞ 

əŬɘ ŬˊɞŰŮɚŮɑ ɛŬəɟɞˊɟɧɗŮůɛɞ əɑɜŭɡɜɞ ɔɘŬ Űɖɜ ɡɔŮɑŬ Űɤɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ (Abollino 

ə.Ŭ., 2002). ɇɞ ɏŭŬűɞɠ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮɎůŮɘ ŬɟɜɖŰɘəɎ Űɖɜ ɡɔŮɑŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ɛŮ 

ŭɘɎűɞɟɞɡɠ Űɟɧˊɞɡɠ, əɡɟɑɤɠ ɛɏůɤ Űɖɠ ŬˊŮɡɗŮɑŬɠ ɏəɗŮůɖɠ Űɞɡ Ŭɜɗɟɩˊɘɜɞɡ ůɩɛŬŰɞɠ ůŰŬ 

ɛɏŰŬɚɚŬ əŬɘ űɡůɘəɎ, ɛɏůɤ Űɤɜ űɡŰɩɜ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůô ŬɡŰɧ. Ƀɘ ŭɘɎűɞɟŮɠ 

ɔŮɤɟɔɘəɏɠ ˊɟŬəŰɘəɏɠ ɔŮɜɘəɎ ˊɟɞəŬɚɞɨɜ ŮɛˊɚɞɡŰɘůɛɧ Űɞɡ ŮŭɎűɞɡɠ ůŮ ɓŬɟɏŬ ɛɏŰŬɚɚŬ, 

ɘŭɘŬɑŰŮɟŬ ůŮ Zn, Cu əŬɘ Cd (Vaccaro ə.Ŭ., 2007). ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊɘˊŰɩůŮɤɜ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ ɖ 

ŬˊŮɘəɧɜɘůɖ Űɖɠ ɢɤɟɘəɐɠ əŬɘ ɢɟɞɜɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ Ůˊɘˊɏŭɤɜ Űɞɡɠ ɖ ɞˊɞɑŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɔŮɤůŰŬŰɘůŰɘəɏɠ ɛŮɗɧŭɞɡɠ (Sun ə.Ŭ., 2006). ȼ ŬɜɎɔəɖ ɔɘŬ Űɖ 

ɓɏɚŰɘůŰɖ əŬɘ ŬŮɘűɧɟɞ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ŮŭɎűɞɡɠ ŮˊɏɓŬɚŮ ɤɠ ŬɜŬɔəŬɑŬ Űɖ ɢɟɐůɖ Űɤɜ GIS, 

ŰŬ ɞˊɞɑŬ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ɞɘəɞŭɧɛɖůɖ ɛɘŬɠ ɔŮɤɔɟŬűɘəɐɠ ɓɎůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞɗɖəŮɨůŮɘ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ ɏŭŬűɞɠ, ɧˊɤɠ Űɘɠ Űɘɛɏɠ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ 

Űɞɡ ɘŭɘɞŰɐŰɤɜ, Űɖ ůɡɔəɏɜŰɟɤůɖ ɗɟŮˊŰɘəɩɜ ɞɡůɘɩɜ, Űɖɜ ɡŭɟɞɔɟŬűɑŬ, Űɞ ŬɜɎɔɚɡűɞ, əɚˊ, 

ɞɘ ɞˊɞɑŮɠ, ɛˊɞɟɞɨɜ ɜŬ ŮɜɖɛŮɟɩɜɞɜŰŬɘ əŬɘ ɜŬ ŬɜŬɜŮɩɜɞɜŰŬɘ ůŰɞɜ ɢɟɧɜɞ əŬɘ ůŰɞɜ ɢɩɟɞ 

(ESRI, 1996, Burrough əŬɘ McDonnell, 2000). 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ůŰɞɢŮɨŮɘ: 

Å ɆŰɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ Ůˊɘˊɏŭɤɜ Űɞɡ ŬɟůŮɜɘəɞɨ əŬɘ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ȷɚɛɡɟɞɨ əŬɘ Űɞɡ ȹɘɛɖɜɑɞɡ ȸɧɚɞɡ,  

Å ɆŰɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ůɢɏůŮɤɜ ɛŮŰŬɝɨ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɤɜ 

Ůˊɘˊɏŭɤɜ ůŮ ɓŬɟɏŬ ɛɏŰŬɚɚŬ, 

Å ɆŰɖɜ əŬŰŬůəŮɡɐ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɔɑɜŮɘ ɛɘŬ ŬəɟɘɓɏůŰŮɟɖ 

ŬˊɞŰɑɛɖůɖ Űɖɠ ɟɨˊŬɜůɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

2. ɈɚɘəɎ əŬɘ ɛɏɗɞŭɞɘ 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ŮŰɩɜ 2008 -2010, ůɡɔəŮɜŰɟɩɗɖəŬɜ 660 ŮˊɘűŬɜŮɘŬəɎ (0-

30cm) ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ (220 ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ əɎɗŮ ɏŰɞɠ), Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 
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Ƀɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ůɖɛŮɑɤɜ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ŬɜɘɢɜŮɨɗɖəŬɜ ɛŮ DGPS (Differential 

Global Positioning System) əŬɘ ůɖɛŮɘɩɜɞɜŰŬɘ ůŰɖɜ ŮɘəɧɜŬ ˊɞɡ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ1. 

 

ȺɘəɧɜŬ 1: ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ (ȷɚɛɡɟɧɠ ȸɧɚɞɡ). 

ȳɚŬ ŰŬ ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ ɛŮŰɎ Űɖ ůɡɚɚɞɔɐ Űɞɡɠ, ŬŮɟɞɝɖɟɎɜɗɖəŬɜ əŬɘ 

əɞůəɘɜɑůŰɖəŬɜ ɛŮ əɧůəɘɜɞ ŭɘŬɛɏŰɟɞɡ 2mm. ɇŬ ɢɖɛɘəɎ ŬɜŰɘŭɟŬůŰɐɟɘŬ ɐŰŬɜ ŬɜŬɚɡŰɘəɐɠ 

ˊɞɘɧŰɖŰŬɠ (Merck, Darmstadt, ũŮɟɛŬɜɑŬ). ɆŰŬ ŮŭŬűɘəɎ ŭŮɑɔɛŬŰŬ ˊɟɞůŭɘɞɟɑůŰɖəŮ ɖ 

Űɘɛɐ Űɞɡ pȼ (McLean, 1982) əŬɘ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ (EC), ɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ 

ůŮ Ɏɟɔɘɚɞ (%) Űɞ ˊɞůɞůŰɧ Űɞɡ ŬɜɗɟŬəɘəɞɨ ůɓŮůŰɑɞɡ ɛŮ ŬůɓŮůŰɧɛŮŰɟɞ Bernard əŬɘ Űɞ 

ˊɞůɞůŰɧ Űɖɠ ɞɟɔŬɜɘəɐɠ ɞɡůɑŬɠ (ɛɏɗɞŭɞɠ Walkley-Black).  

ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɞɚɘəɐɠ ůɡɔəɏɜŰɟɤůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊɏɣɖ ɛŮ Aqua 

Regia (HCl-ȼɁɃ3,3:1) ůŮ Ůɘŭɘəɐ ůɡůəŮɡɐ (ISO, 1994). Ƀ ˊɞůɞŰɘəɧɠ ˊɟɞůŭɘɞɟɘůɛɧɠ 

Űɤɜ ɛŮŰɎɚɚɤɜ ɏɔɘɜŮ ɛŮ űŬůɛŬŰɞűɤŰɧɛŮŰɟɞ ŬŰɞɛɘəɐɠ Ŭˊɞɟɟɧűɖůɖɠ ɛŮ Űɖ ɢɟɐůɖ 

űɚɧɔŬɠ (F-AAS) ɐ ɗŮɟɛŬɘɜɧɛŮɜɞ űɞɨɟɜɞ ɔɟŬűɑŰɖ (HGF-AAS), ɛŮ ŭɘɧɟɗɤůɖ 

ɡˊɞɓɎɗɟɞɡ ůɐɛŬŰɞɠ ɚɡɢɜɑŬ ŭŮɡŰŮɟɑɞɡ (Lajunen, 1992). ɆŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ ɏɔɘɜŮ 

ɢɟɐůɖ űŬůɛŬŰɞűɤŰɞɛɏŰɟɞɡ ȷŰɞɛɘəɐɠ Ⱥəˊɞɛˊɐɠ (ICP-AES). ɇɞ ŬɟůŮɜɘəɧ ɛŮŰɟɐɗɖəŮ 

ɛŮ űŬůɛŬŰɞɛŮŰɟɑŬ ŬŰɞɛɘəɐɠ Ŭˊɞɟɟɧűɖůɖɠ, ɛŮ ůɡůəŮɡɐ ůɡɜŮɢɞɨɠ ɔŮɜɜɐŰɟɘŬɠ ɡŭɟɘŭɑɤɜ 

(HG-AAS) (Welz, 1985). 

ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ Na əŬɘ Ⱦ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ űɚɞɔɞűɤŰɧɛŮŰɟɞ Sherwood 

410. ȼ ŬəɟɑɓŮɘŬ Űɤɜ ɛŮɗɧŭɤɜ ŬɜɎɚɡůɖɠ ŮɚɏɔɢɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ ˊɘůŰɞˊɞɘɖɛɏɜɤɜ 

ɡɚɘəɩɜ ŮůɤŰŮɟɘəɐɠ ŬɜŬűɞɟɎɠ. 

ȼ ɞɛŬɚɐ əŬŰŬɜɞɛɐ əŬɘ ɖ ɞɛɞɘɞɔɏɜŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ŮɚɏɔɢɗɖəŬɜ ɛŮ Űɘɠ ŭɞəɘɛɏɠ ˊɞɡ Kolmogorov-Smirnov əŬɘ Levene, ŬɜŰɑůŰɞɘɢŬ. ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ Űɞɡ Cu əŬɘ Zn ɏɔɘɜŬɜ ɚɞɔŬɟɘɗɛɘəɞɑ ɛŮŰŬůɢɖɛŬŰɘůɛɞɑ, Ůɜɩ ɔɘŬ ŰŬ ůŰɞɘɢŮɑŬ 

Cr əŬɘ Cd ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɖ ˊŬɟŬɛŮŰɟɘəɐ ŭɞəɘɛɐ Kruskal-Wallis (Mendiguch²a 
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ə.Ŭ., 2007, Vaccaro ə.Ŭ., 2007). ȳɚŮɠ ɞɘ ɛŬɗɖɛŬŰɘəɏɠ ˊɟɎɝŮɘɠ ŬɡŰɏɠ ŭɘŮɜŮɟɔɐɗɖəŬɜ ɛŮ 

Űɖ ɢɟɐůɖ Űɤɜ MicrosoftÈ Excel 2000 əŬɘ SPSS v. 14. 

ȳɚŬ ŰŬ ŭŮŭɞɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ 

ůɡɜŭɏɗɖəŮ ɛŮ Űɞɜ ɢɎɟŰɖ ŬɜŬűɞɟɎɠ. Ƀ ɢɎɟŰɖɠ ŬɜŬűɞɟɎɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ 

Űɞɡ ɆɡůŰɐɛŬŰɞɠ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ PC ARC/INFO 3.5.2. ɋɠ ŰɞˊɞɔɟŬűɘəɧ 

ɡˊɧɓŬɗɟɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɚŮˊŰɞɛŮɟɐ ŰɞˊɞɔɟŬűɘəɎ ŭɘŬɔɟɎɛɛŬŰŬ 1:5.000 Űɖɠ ũɈɆ. 

ȼ ˊɟɞɓɞɚɐ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮɑɜŬɘ ɖ Lambert Azimuthal Equal Area. ɆɡɜɞɚɘəɎ 

ɣɖűɘɞˊɞɘɐɗɖəŬɜ 5 ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ (layers) ŰŬ ɞˊɞɑŬ ˊŮɟɘŮɚɎɛɓŬɜŬɜ: 1) ŰŬ 

ɡɣɞɛŮŰɟɘəɎ ůɖɛŮɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ, 2) Űɞɡɠ ɞɘəɘůɛɞɨɠ, 3) Űɞ ɞŭɘəɧ ŭɑəŰɡɞ, 4) Űɞ 

ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ əŬɘ 5) ŰŬ ůɖɛŮɑŬ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ. ũɘŬ Űɖɜ ŬˊŮɘəɧɜɘůɖ Űɞɡ 

ŮŭŬűɘəɞɨ ŬɜɎɔɚɡűɞɡ, Ŭűɞɨ ɣɖűɘɞˊɞɘɐɗɖəŮ Űɞ ŮˊɑˊŮŭɞ (layer) Űɤɜ ɡɣɞɛŮŰɟɘəɩɜ 

ůɖɛŮɑɤɜ əŬŰŬůəŮɡɎůŰɖəŮ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɛŮ ŰŬ ŬɜŰɑůŰɞɘɢŬ ɡɣɧɛŮŰɟŬ. ɀŮ Űɖ ɢɟɐůɖ 

Űɤɜ ŮˊŮəŰɎůŮɤɜ Geostatistical Analyst, Spatial Analyst əŬɘ 3D Analyst əŬɘ Űɖ 

ɔŮɤůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟɞɏəɡɣŬɜ ɞɘ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ əŬɘ ɞ ɢɎɟŰɖɠ 

Űɞɡ ŮŭŬűɘəɞɨ ŬɜŬɔɚɨűɞɡ. ɀŮ Űɖ ŭɘŮɟŮɡɜɖŰɘəɐ ɢɤɟɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

(ESDA) ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɜɤůŰɏɠ Űɘɛɏɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ 

ˊŮɟɘɞɢɐ əŬɘ ŬɜŬɚɨɗɖəŬɜ ůŰŬŰɘůŰɘəɎ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

əŬŰŬůəŮɡɎůŰɖəŬɜ ŰŬ ȽůŰɞɔɟɎɛɛŬŰŬ, ŰŬ ɔɟŬűɐɛŬŰŬ Űɤɜ Quartiles, ŰŬ ɔɟŬűɐɛŬŰŬ Űɖɠ 

ɖɛɘˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ (semivariogrammes) əŬɘ ŰŬ ɔɟŬűɐɛŬŰŬ Űɖɠ 

ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬɠ (covariance). ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ůɡɜŮɢɩɜ ŮˊɘűŬɜŮɘɩɜ 

(ɢŬɟŰɩɜ) ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ůˊɘɛɏɟɞɡɠ ɔŮɤůŰŬŰɘůŰɘəɏɠ ɛɏɗɞŭɞɘ ɧˊɤɠ Ordinary 

Kriging, Universal Kriging, Probability Kriging əŬɘ Disjunctive Kriging. ɆŰɞɡɠ ɢɎɟŰŮɠ 

ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ɛŮ Űɘɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 

ɔŮɤůŰŬŰɘůŰɘəɐ ɛɏɗɞŭɞɠ Ordinary Kriging (Malkakis ə.Ŭ., 2006, Xiaoni ə.Ŭ., 2010). ɇŬ 

t-tests ́ ɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ: ůɡɔəɟɑůŮɘɠ ŭɨɞ ŬɜŮɝɎɟŰɖŰɤɜ ůɡɜɧɚɤɜ ŭŮŭɞɛɏɜɤɜ 

əŬɘ ůɡɔəɟɑůŮɘɠ əŬŰɎ ɕŮɨɔɖ, ůŰŬ 99% əŬɘ 95% Űɤɜ Ůˊɘˊɏŭɤɜ Űɤɜ ˊɘɗŬɜɞŰɐŰɤɜ. 

3. ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ůɡɕɐŰɖůɖ 

ɇŬ ŮŭɎűɖ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ Ŭɜɐəɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ŰɎɝŮɘɠ ɤɠ Ůɝɐɠ: 

Alfisols (31%), Inceptisols (27%), Entisols (22%) əŬɘ Vertisols (20%) (Soil Survey 

Staff, 1999). ɄŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ŭŮɜ ɡˊɐɟɢŬɜ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɏɠ ŭɘŬűɞɟɏɠ (t-test) 

ɛŮŰŬɝɨ Űɤɜ Űɘɛɩɜ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ əŬŰɎ 
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Űɖ ŭɘɎɟəŮɘŬɠ Űɖɠ ɛŮɚɏŰɖɠ, ɞˊɧŰŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɤɠ ɛɏůɖ Űɘɛɐ 

ɛŮŰŬɝɨ Űɤɜ Űɟɘɩɜ ŮŰɩɜ (2008-2010, n=660) Űɖɠ ɛŮɚɏŰɖɠ (ɄɑɜŬəŬɠ 1). 

ɄɑɜŬəŬɠ 1. ɀɏůŮɠ Űɘɛɏɠ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ. 

 
PH 

(1:1) 
EC 

(ɛS cm-1) 
OɃ 

(%) 

ȯɟɔɘɚɞɠ 

(%) 

CaCO3 

(%)  

ȺɚɎɢɘůŰɖ Űɘɛɐ 5,1 144 1,1 12 ɀȷ* 

ɀɏɔɘůŰɖ Űɘɛɐ 8,5 2855 4,7 43 15 

ɀɏůɖ Űɘɛɐ 7,2 1456 2,2 21 7,8 

ɇɡˊɘəɐ Ŭˊɧəɚɘůɖ (%) 18,3 33,4 5,9 25,9 22,7 

*ɀȷ: ɀɖ ȷɜɘɢɜŮɨůɘɛɞ 

ȺűŬɟɛɧɕɞɜŰŬɠ Ůˊɑůɖɠ ŰŬ ŬˊŬɘŰɞɨɛŮɜŬ ůŰŬŰɘůŰɘəɎ ůɡɔəɟɘŰɘəɎ ŰŮůŰ (t-test) əŬɗɩɠ 

əŬɘ Űɖɜ ȷɜɎɚɡůɖ ɀŮŰŬɓɚɖŰɧŰɖŰŬɠ, ˊŬɟŬŰɖɟɐɗɖəŮ ɛɘŬ ŬɡɝɖŰɘəɐ ŰɎůɖ Űɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ Űɞɡ ŬɟůŮɜɘəɞɨ əŬɘ Űɤɜ ɛŮŰɎɚɚɤɜ ɔɘŬ əɎɗŮ ɢɟɧɜɞ Űɖɠ ɛŮɚɏŰɖɠ, ɢɤɟɑɠ 

ɤůŰɧůɞ ɜŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ ɛŮŰŬɝɨ Űɞɡ 2008 əŬɘ 2009 ɐ 

Űɞɡ 2009 əŬɘ Űɞɡ 2010. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮˊɏŰɟŮɣŮ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɤɜ 

ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ůŰɞɘɢŮɑɤɜ ɤɠ ɛɏůɖ Űɘɛɐ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ Űɟɘɩɜ ŮŰɩɜ Űɖɠ 

ɛŮɚɏŰɖɠ (2008-2010, n=660) (ɄɑɜŬəŬɠ 2). 

ɄɑɜŬəŬɠ 2. ɆɡɔəɏɜŰɟɤůɖ Űɞɡ ŬɟůŮɜɘəɞɨ (ɛg/kg) əŬɘ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ (mg/kg). 

 As 3+ As 5+ Cr  Cu Zn Cd 

2008 1,9 2,1 38,3 33,8 26,4 2,9 

2009 2,1 2,2 39,3 35,1 29,7 3,4 

2010 2,3 2,3 40,1 35,5 33,4 3,6 

ɀɏůɖ Űɘɛɐ 2,1 2,2 39,2 34,8 29,8 3,3 

Ƀɘ Űɘɛɏɠ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ ůŰɞɘɢŮɑɤɜ ɐŰŬɜ ɢŬɛɖɚɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ ˊɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŮ ɏɟŮɡɜŮɠ ˊɞɡ ŭɘŮɝɐɢɗɖůŬɜ ůŮ ŮɚɚɖɜɘəɎ ŮŭɎűɖ (ɀalkakis ə.Ŭ., 2006,  

Golia ə.Ŭ., 2009, Massas ə.Ŭ., 2013, Skordas ə.Ŭ., 2013). 

ɆŰɞɜ ɄɑɜŬəŬ 3, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɛɏɗɞŭɞɘ, ɞɘ ˊŬɟɎɛŮŰɟɞɘ, ŰŬ ɛɞɜŰɏɚŬ əŬɘ ŰŬ 

ůɡɔəŮəɟɘɛɏɜŬ əɟɘŰɐɟɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ. 

ȼ ɔŮɤůŰŬŰɘůŰɘəɐ ɛɏɗɞŭɞɠ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɐŰŬɜ ɖ Ordinary Kriging. 
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ɄɑɜŬəŬɠ 3. ũŮɤůŰŬŰɘůŰɘəɏɠ ɛɏɗɞŭɞɘ, ˊŬɟɎɛŮŰɟɞɘ əŬɘ ɛɞɜŰɏɚŬ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ɗŮɛŬŰɘəɩɜ 

ɢŬɟŰɩɜ. 

ɉɎɟŰɖɠ 

 

ɀɞɜŰɏɚɞ 

 

Ⱥɨɟɞɠ 
Partial 

Sill 
Nugget MPE1 RMSSt2 

pH Spherical 17899 0.186 0.425 -0.008 0.986 

EC Spherical 15262 23.58 13.58 0.884 0.933 

OɃ Circular 14583 0.036 0.472 0.01 1.059 

CaCO3 Spherical 17895 282.1 375.3 0.006 1.079 

K k ï Bessel 17080 0.234 0.013 0.046 - 

Na Circular 19685 0.987 0.034 0.112 0.778 

As 3+ Circular 19890 0.569 0.013 0.004 0.504 

As 5+ Spherical 15262 23.58 13.58 0.884 0.933 

Cr Spherical 14785 6.498 4.105 -0.023 1.077 

Cu Spherical 17899 0.637 0.425 -0.008 0.986 

Zn Circular 12563 1.571 3.876 -0.961 0.967 

Cd Spherical 17080 0.248 0.08128 0.004 0.504 

1Mean Prediction Error 2Root Mean Square Standardized Error 

ɆŰɞ ɆɢɐɛŬ 2 ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ɢɤɟɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ 

ˊŬɟŬɛɏŰɟɤɜ, Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ ɘɧɜŰɤɜ ɁŬ əŬɘ Ⱦ, (ɛɏůɖ Űɘɛɐ ůɡɔəŮɜŰɟɩůŮɤɜ ɔɘŬ 

ŰŬ ŰɟɑŬ ɏŰɖ Űɖɠ ɛŮɚɏŰɖɠ, n=660). 

 



15 

 

 
 

  

  

ɆɢɐɛŬ 2: ȷˊŮɘəɧɜɘůɖ Űɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ Űɘɛɩɜ Űɤɜ űɡůɘəɞɢɖɛɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ, 

əŬɘ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ Űɤɜ ɘɧɜŰɤɜ ɁŬ əŬɘ Ⱦ (ɛɏůɖ Űɘɛɐ ůɡɔəŮɜŰɟɩůŮɤɜ ɔɘŬ ŰŬ ŰɟɑŬ ɏŰɖ Űɖɠ 

ɛŮɚɏŰɖɠ, n=660). 
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ɇɞ pH Űɞɡ ŮŭɎűɞɡɠ ŰŬɝɘɜɞɛɐɗɖəŮ ůɨɛűɤɜŬ ɛŮ Űɖɜ əŬŰɎŰŬɝɖ MAFF (1988). ɆŰɖ 

ŭɡŰɘəɐ ˊɚŮɡɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ˊŬɟŬŰɖɟɐɗɖəŬɜ ŮŭɎűɖ ɛŮ ˊɞɚɨ ɢŬɛɖɚɏɠ Űɘɛɏɠ pH. 

ɀɘŬ ˊɘɗŬɜɐ Ůɝɐɔɖůɖ ŮɑɜŬɘ ɖ ɔŮɤɢɖɛɘəɐ ůɨůŰŬůɖ Űɤɜ ŮŭŬűɩɜ (Malkakis ə.Ŭ., 2006). 

Ⱥɘŭɘəɐ ɛɏɟɘɛɜŬ ˊɟɏˊŮɘ ɜŬ ɚɖűɗŮɑ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ əŬɘ ɜŬ ɔɑɜŮŰŬɘ ˊɟɞůŮəŰɘəɐ 

ŮűŬɟɛɞɔɐ Űɤɜ ŬɕɤŰɞɨɢɤɜ ɚɘˊŬůɛɎŰɤɜ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ˊŮɟŬɘŰɏɟɤ 

Ŭɨɝɖůɖ Űɖɠ ɞɝɨŰɖŰŬɠ. ɆŰɖɜ ŬɜŬŰɞɚɘəɐ ˊɚŮɡɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ Űɞ pH ŬɡɝɎɜŮŰŬɘ, 

ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ˊɟɞůɢɩůŮɤɜ əŬɘ Űɖɠ ŬˊɞůɎɗɟɤůɖɠ Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ. ȼ 

Ů́ɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɞɟɔŬɜɘəɐ ɞɡůɑŬ ɐŰŬɜ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 3% ůɢŮŭɧɜ ůŮ ɧɚɖ Űɖɜ ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ. ɈɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ ˊŬɟŬŰɖɟɐɗɖəŬɜ ůŮ ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ ˊɞɡ ŮɚɐűɗɖůŬɜ Ŭˊɧ 

Űɞ əɎŰɤ ɛɏɟɞɠ Űɞɡ ɓɞɡɜɞɨ ȳɗɟɡɠ, ɧˊɞɡ ɞɘ Űɘɛɏɠ pȼ ɐŰŬɜ ɢŬɛɖɚɧ (pȼ <5,8). 

ɀŮ ɓɎůɖ Űɖɜ Űɘɛɐ Űɖɠ ɖɚŮəŰɟɘəɐɠ ŬɔɤɔɘɛɧŰɖŰŬɠ, ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ɡˊɎɟɢŮɘ 

əɑɜŭɡɜɞɠ ŬɚɎŰɤůɖɠ, əɡɟɑɤɠ ůŰɖɜ ŬɜŬŰɞɚɘəɐ ˊɚŮɡɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ɓɟɑůəŮŰŬɘ əɞɜŰɎ 

ůŰɖ ɗɎɚŬůůŬ. ɆŮ ŬɡŰɐ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ˊŬɟŬŰɖɟɐɗɖəŬɜ əŬɘ ɞɘ 

ɛŮɔŬɚɨŰŮɟŮɠ Űɘɛɏɠ pH. Ƀɘ ɡɣɖɚɏɠ ˊɞůɧŰɖŰŮɠ ɜŬŰɟɑɞɡ ˊŬɟŬŰɖɟɐɗɖəŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ 

ŬɜŬŰɞɚɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ ɘŭɘŬɑŰŮɟŬ ůŮ ŭŮɑɔɛŬŰŬ ŮŭɎűɞɡɠ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ 

əɞɜŰɎ ůŰɖɜ ˊŬɟɎəŰɘŬ ɕɩɜɖ Űɞɡ ˊŬɟŬůɘŰɘəɞɨ Ⱦɧɚˊɞɡ (Malkakis ə. Ŭ., 2006). ȼ 

Ů́ɟɘŮəŰɘəɧŰɖŰŬ ůŮ CaCO3 ɐŰŬɜ ɡɣɖɚɐ əɡɟɑɤɠ ůŰɞ ɓɧɟŮɘɞ ɛɏɟɞɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ɛŬɕɑ ɛŮ 

ɡɣɖɚɏɠ Űɘɛɏɠ pȼ (pȼ >7,5). 

Ɉɣɖɚɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ Ⱦ, Ůˊɑůɖɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ, ˊɘɗŬɜɧŰŬŰŬ ɚɧɔɤ 

Űɤɜ ɡɣɖɚɩɜ ˊɞůɞŰɐŰɤɜ ɚɘˊŬůɛɎŰɤɜ ˊɞɡ ɞɘ ɜŰɧˊɘɞɘ ɔŮɤɟɔɞɑ ɢɟɖůɘɛɞˊɞɘɞɨɜ ůŰɘɠ 

əŬɚɚɘɏɟɔŮɘɏɠ Űɞɡɠ.  
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ɆɢɐɛŬ 3: ȷˊŮɘəɧɜɘůɖ  Űɖɠ ɢɤɟɘəɐɠ ɛŮŰŬɓɚɖŰɧŰɖŰŬɠ Űɤɜ Űɘɛɩɜ Űɤɜ ůɡɔəŮɜŰɟɩůŮɤɜ Űɞɡ 

ŬɟůŮɜɘəɧ əŬɘ Űɤɜ ɓŬɟɏɤɜ ɛŮŰɎɚɚɤɜ (ɛɏůɖ Űɘɛɐ ůɡɔəŮɜŰɟɩůŮɤɜ ɔɘŬ ŰŬ ŰɟɑŬ ɏŰɖ Űɖɠ ɛŮɚɏŰɖɠ, 

n=660). 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ɗŮɛŬŰɘəɞɨɠ ɢɎɟŰɖ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ 

As, Cd , Cr, Cu, əŬɘ Zn ˊŬɟŬŰɖɟɐɗɖəŬɜ əɡɟɑɤɠ, ůŰɖɜ ŬɜŬŰɞɚɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ɛŮɚɏŰɖɠ, 

ɧˊɞɡ ɡˊɎɟɢŮɘ Ŭɡɝɖɛɏɜɖ ɓɘɞɛɖɢŬɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ⱥˊɑůɖɠ, ɞɘ ɡɣɖɚɏɠ 

ůɡɔəŮɜŰɟɩůŮɘɠ əɡɟɑɤɠ Űɞɡ Cd ůŮ ɏɜŰɞɜŬ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ˊŮɟɘɞɢɏɠ ŮɑɜŬɘ ŬˊɧŭŮɘɝɖ ɧŰɘ 

ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ˊŮɟɘɏɢɞɜŰŬɘ ɤɠ ɟ́ɞůɛŮɑɝŮɘɠ ůŰŬ űɤůűɞɟɘəɎ ɚɘˊɎůɛŬŰŬ (Golia ə.Ŭ., 

2009). ɇɞ ɑŭɘɞ ɘůɢɨŮɘ ɔɘŬ Űɞ ŬɟůŮɜɘəɧ, Űɞ ɞˊɞɑɞ ůŮ ɛŮɔɎɚŬ ˊɞůɎ ˊŮɟɘɏɢŮŰŬɘ ůŮ 

ŬɟůŮɜɘəɘəɎ ůəŮɡɎůɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ Űɖɠ ˊŮɟɘɞɢɐɠ. 

Ⱥˊɑůɖɠ, ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ɞɘ ɡɣɖɚɏɠ ɞɚɘəɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ɛŮŰŬɚɚɘəɩɜ 

ůŰɞɘɢŮɑɤɜ, ɞűŮɑɚɞɜŰŬɘ əŬɘ ůŰɖ ɔŮɤɢɖɛŮɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ (Malkakis ə.Ŭ., 2006, Golia, 

ə.Ŭ., 2009). 
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ɆŮ əŬɛɑŬ ˊŮɟɑˊŰɤůɖ ŭŮɜ ɓɟɏɗɖəŬɜ ůɡɔəŮɜŰɟɩůŮɘɠ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ 

ɛŮŰŬɚɚɘəɩɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɜŬ ɝŮˊŮɟɜɞɨɜ ŰŬ ɛɏɔɘůŰŬ ŮˊɘŰɟŮˊŰɎ, Ŭˊɧ Űɖɜ ȺɡɟɤˊŬɥəɐ 

Ȱɜɤůɖ, ɧɟɘŬ. 
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Thessaly, 38 446 Ɂea Ionia, Volos, Greece, E-mail: egol@uth.gr 
2Regional Center of Plant Protection and Quality Control Magnesia, 38334 Volos 

ABSTRACT 

The purpose of this work was to provide information on As and heavy metals 

content in surface soils of Almyros and Dimini area, in central Greece.  A three years 

(2008-2010) research was conducted, in order to investigate the possible temporal 

variation of As and heavy metals levels.  Each year a number of 220 soil samples (660 

totally number of samples) were collected from the area studied, using a Differential 

Global Positioning System (D.G.P.S.). Soil samples were analysed for physicochemical 

parameters and for pseudo-total content of metals, after digestion with Aqua Regia.  

Thematic maps were created, with Geographic Information Systems (GIS) 

techniques, using geostatistical tools.  The levels of As and metals determined were 

lower than the maximum permitted by the European Union limits. 
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űɩůűɞɟɞɠ, Ɏɟɔɘɚɞɠ, pH, ́ ŬɟŬɚɚŬəŰɘəɧŰɖŰŬ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ, GIS 

ɄŮɟɑɚɖɣɖ 

ɆɐɛŮɟŬ ŮɑɜŬɘ ɔɜɤůŰɧ, ˊɧůɞ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ŭɘŬŭɟŬɛŬŰɑɕŮɘ ɖ ɞɟɗɞɚɞɔɘəɐ ɚɑˊŬɜůɖ 

Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ ɨɣɞɡɠ Űɖɠ ŬɔɟɞŰɘəɐɠ ˊŬɟŬɔɤɔɐɠ ŬɚɚɎ əŬɘ ůŰɖɜ 

ˊɟɞůŰŬůɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Ŭˊɧ Űɘɠ ɚɘˊɎɜůŮɘɠ ɛŮ ɡˊŮɟɓɞɚɘəɏɠ ˊɞůɧŰɖŰŮɠ, ɞɘ ɞˊɞɑŮɠ 

ˊɟɞəŬɚɞɨɜ ůɞɓŬɟɎ ˊɟɞɓɚɐɛŬŰŬ ɟɨˊŬɜůɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɤɜ 

ɡˊɧɔŮɘɤɜ ɜŮɟɩɜ. ȰɜŬ Ŭˊɧ ŰŬ əɨɟɘŬ ɗɟŮˊŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ űɡŰɩɜ 

ŮɑɜŬɘ ɞ űɩůűɞɟɞɠ, ɛŮ ůɖɛŬɜŰɘəɐ ɗɟŮˊŰɘəɐ ŬɝɑŬ ɔɘŬ ŬɡŰɎ.  

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ɔɘŬ əŬɚɚɘɏɟɔŮɘŮɠ ɞɘ ɞˊɞɑŮɠ 

ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ŮŭɎűɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ (ɜɞɛɞɑ ȯɟŰŬɠ əŬɘ ɄɟɏɓŮɕŬɠ) 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ Ůɝɑůɤůɖ Űɖɠ ɛŬəɟɎɠ 

Ůɝɘůɞɟɟɧˊɖůɖɠ Űɖɠ űɤůűɞɟɞɨɢɞɡ ɚɑˊŬɜůɖɠ, ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ Űɖɜ ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɤɜ 

ˊɟɞɠ ŮɝɏŰŬůɖ ŮŭŬűɩɜ ůŮ Ɏɟɔɘɚɞ əŬɘ ůŮ űɩůűɞɟɞ. ɇŬ ŮŭŬűɘəɎ ŭŮŭɞɛɏɜŬ 

ŬˊɞɗɖəŮɨŰɖəŬɜ ůŮ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ GIS, ɖ ɞˊɞɑŬ ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ ŬɡŰɐɠ 

Űɖɠ ŮɟɔŬůɑŬɠ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ Ůɛˊɞɟɘəɧ ɚɞɔɘůɛɘəɧ ArcGIS Ůɜɩ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɞɡ ɛɞɜŰɏɚɞɡ ɏɔɘɜŮ ɢɟɐůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ModelBuilder.  

ȹɖɛɘɞɡɟɔɐɗɖəŬɜ ŰɟŮɑɠ ˊɚŮɔɛŬŰɘəɞɑ ɢɎɟŰŮɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ Űɞˊɘəɐ ɛɏɗɞŭɞ 

ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ, Űɖɠ ůŰŬɗɛɘůɛɏɜɖɠ ŬɜŰɑůŰɟɞűɖɠ ŬˊɧůŰŬůɖɠ (Inverse distance 

weighting ï I.D.W.). ɆŰɖ ůɡɜɏɢŮɘŬ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŬɡŰɞɨɠ Űɞɡɠ ˊɚŮɔɛŬŰɘəɞɨɠ ɢɎɟŰŮɠ, 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰɟŮɑɠ ɜɏɞɘ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊȭ ɧɣɖ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɘɠ 

Űɘɛɏɠ Űɖɠ Ŭɟɔɑɚɞɡ, Űɞɡ űɤůűɧɟɞɡ, əŬɘ Űɞɡ pH əŬɘ ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ ŬɜŬɔəŬɑŮɠ 

ůɡɜɗɐəŮɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ Ůɝɑůɤůɖɠ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, 

ŬɜɎɚɞɔŬ əŬɘ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ ɛŮɚɏŰɖɠ ůŮ űɩůűɞɟɞ, 

əŬɗɞɟɑůŰɖəŬɜ ɔŮɜɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ űɤůűɞɟɞɨɢɞɡ ɚɑˊŬɜůɖɠ ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ, ůŮ 

ɚɘˊŬɜŰɘəɏɠ ɛɞɜɎŭŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ (Kg P2Ƀ5/ůŰɟɏɛɛŬ), ŬɜŬűɞɟɘəɎ əŬɘ 

ɛŮ ŰŬ ŰɟɑŬ ɎɟɘůŰŬ ŮˊɑˊŮŭŬ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ ˊɞɡ ɞɟɑůŰɖəŬɜ ůŮ 20, 25, əŬɘ 30 

ppm. 
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ɄŬɟŬŰɖɟɐɗɖəŮ, ůɖɛŬɜŰɘəɐ ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ, ŭɘŬűɞɟɞˊɞɑɖůɖ Űɞɡ ɛɏůɞɡ ɧɟɞɡ Űɖɠ 

űɤůűɞɟɞɨɢɞɡ ɚɑˊŬɜůɖɠ (Kg P2Ƀ5/ůŰɟɏɛɛŬ), ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ, ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

ŬˊŬɘŰɞɨɛŮɜɖ ɛɏɔɘůŰɖ ůɡɜɘůŰɩɛŮɜɖ ́ ɞůɧŰɖŰŬ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɖɔŮɑ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ 

ɡˊɎɟɢŮɘ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ. Ⱥˊɑůɖɠ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŭŮŭɞɛɏɜŬ ɢɟɐůŮɤɜ ɔɖɠ ɡˊɞɚɞɔɑůɗɖəŬɜ ŬɜɎ ɔŮɤɟɔɘəɐ ŮəɛŮŰɎɚɚŮɡůɖ 

ŬˊɞŰŮɚɏůɛŬŰŬ, ŰŬ ɞˊɞɑŬ ŮɛűɎɜɘůŬɜ ɢɤɟɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ, ɧɢɘ ɛɧɜɞ ůŮ ɔŮɘŰɞɜɘəɎ 

ŬɔɟɞŰŮɛɎɢɘŬ ŬɚɚɎ Ŭəɧɛɖ əŬɘ ŮɜŰɧɠ Űɞɡ ɑŭɘɞɡ ŬɔɟɞŰŮɛŬɢɑɞɡ.  

1. ȺɘůŬɔɤɔɐ 

ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ɏɜŬ Ŭˊɧ ŰŬ əɨɟɘŬ ɗɟŮˊŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ űɡŰɩɜ 

ŮɑɜŬɘ ɞ űɩůűɞɟɞɠ. ȼ ɗɟŮˊŰɘəɐ ŬɝɑŬ Űɞɡ űɤůűɧɟɞɡ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ ɔɘŬ ŰŬ űɡŰɎ, əŬɘ 

ŬɡŰɧ ŬˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ůɡɛɛŮŰɏɢŮɘ ůŰɞ ůɢɖɛŬŰɘůɛɧ ˊɞɚɚɩɜ ŮɜɩůŮɤɜ, 

ɧˊɤɠ Űɤɜ ATP ŰŬ ɞˊɞɑŬ ůŰɞ űɡŰɧ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ADT əŬɘ AMP ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ŮɚŮɡɗŮɟɩɜŮŰŬɘ ŮɜɏɟɔŮɘŬ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖ ůɨɜɗŮůɖ Ɏɚɚɤɜ ŮɜɩůŮɤɜ əŬɗɩɠ əŬɘ ůŰɖ 

ŭɘŬŭɘəŬůɑŬ ɔɘŬ Űɖ ůɡɔəɟɧŰɖůɖ Űɤɜ ˊɟɤŰŮɥɜɩɜ əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɤɜ űɤůűɞɟɞˊɟɤŰŮɥɜɩɜ, 

ɞɘ ɞˊɞɑŮɠ ɛŬɕɑ ɛŮ Űɘɠ ɜɞɡəɚŮɞˊɟɤŰŮȶɜŮɠ ŬˊɞŰŮɚɞɨɜ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ əɡŰŰŬɟɘəɞɨ 

ˊɡɟɐɜŬ. 

Ƀ űɩůűɞɟɞɠ ŬˊɞŰŮɚŮɑ Űɞ əɨɟɘɞ ůɡůŰŬŰɘəɧ Űɤɜ űɤůűɞɟɞɚɘˊɘŭɑɤɜ əŬɘ Űɤɜ 

ɚŮəɘɗɘɜɩɜ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ ŬɜŬˊɜɞɐ Űɤɜ űɡŰɩɜ. Ƀɘ ŮɡŮɟɔŮŰɘəɏɠ 

ŮˊɘŭɟɎůŮɘɠ Űɞɡ űɤůűɧɟɞɡ ůŰŬ űɡŰɎ ŮɑɜŬɘ ŬɟəŮŰɏɠ ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ (ũɘɎůɞɔɚɞɡ, 

1994): ŮɡɜɞŮɑ Űɖɜ Ɏɜɗɖůɖ, Űɖɜ əŬɟˊɞűɞɟɑŬ əŬɘ Űɖɜ ɤɟɑɛŬɜůɖ, ŬɜŬůŰɏɚɚŮɘ ŭɡůɛŮɜŮɑɠ 

ŮˊɘŭɟɎůŮɘɠ Ŭˊɧ ɡˊŮɟɓɞɚɘəɐ ɢɟɐůɖ ŬɕɤŰɞɨɢɤɜ  ɚɘˊŬůɛɎŰɤɜ., ŮɡɜɞŮɑ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ 

ɟɘɕɩɜ, ȽůɢɡɟɞˊɞɘŮɑ ŰŬ ůŰŮɚɏɢɖ Űɤɜ ŭɖɛɖŰɟɘŬəɩɜ, ɓŮɚŰɘɩɜŮɘ Űɖɜ ˊɞɘɧŰɖŰŬ Űɤɜ 

ˊɟɞɥɧɜŰɤɜ, ŬɡɝɎɜŮɘ Űɖɜ ŬɜɗŮəŰɘəɧŰɖŰŬ ůŰɘɠ ŬůɗɏɜŮɘŮɠ.  

ȷɜŬɚɡŰɘəɧŰŮɟŬ ɖ ɛɖ ɞɟɗɞɚɞɔɘəɐ ɚɑˊŬɜůɖ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɖ ŬɜŮˊŬɟəɐɠ űɤůűɞɟɘəɐ 

ɗɟɏɣɖ, ŮˊɘŭɟɎ ŭɡůɛŮɜɩɠ ůŮ ŭɘɎűɞɟŮɠ ɛŮŰŬɓɞɚɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ Űɤɜ űɡŰɩɜ. ɇŬ űɡŰɎ ŰŬ 

ɞˊɞɑŬ ɡˊɞűɏɟɞɡɜ Ŭˊɧ ŰɟɞűɞˊŮɜɑŬ űɤůűɧɟɞɡ ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɗɡůŰŮɟɖɛɏɜɖ 

ŬɜɎˊŰɡɝɖ. ȿɧɔɤ Űɤɜ ɡɣɖɚɩɜ ŬˊŬɘŰɐůŮɤɜ ůŮ űɩůűɞɟɞ əŬŰɎ Űɖɜ ˊɟɩŰɖ ŬɜɎˊŰɡɝɖ, ɖ 

ŰɟɞűɞˊŮɜɑŬ Űɞɡ űɤůűɧɟɞɡ ŮɑɜŬɘ ůɡɜɖɗɏůŰŮɟɖ ůŰɞ Ŭɟɢɘəɧ ůŰɎŭɘɞ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ. ȼ 

ɏɚɚŮɘɣɖ ɧŰŬɜ ŭŮɜ ŮɑɜŬɘ ɛŮɔɎɚɖ ɩůŰŮ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɡɛˊŰɩɛŬŰŬ 

ůɡɜɐɗɤɠ ŮəŭɖɚɩɜŮŰŬɘ ůŬɜ ɛɘŬ ɔŮɜɘəɐ ŬɜŬůŰɞɚɐ əŬɘ əŬɗɡůŰɏɟɖůɖ Űɖɠ Ŭɨɝɖůɖɠ Űɤɜ 

űɡŰɩɜ. ɆŰŬ ůɘŰɖɟɎ ŬɜŬůŰɏɚɚŮŰŬɘ Űɞ çŬŭɏɚűɤɛŬè, əŬɘ ůŰŬ əŬɟˊɞűɧɟŬ ŭɏɜŭɟŬ 

ɛŮɘɩɜŮŰŬɘ ɖ ŬɜɎˊŰɡɝɖ ɜɏɤɜ ɓɚŬůŰɩɜ əŬɘ Űɞ ɎɜɞɘɔɛŬ Űɤɜ ɞűɗŬɚɛɩɜ əŬɗɡůŰŮɟŮɑ. 
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ũŮɜɘəɎ ɞ ůɢɖɛŬŰɘůɛɧɠ Űɤɜ əŬɟˊɩɜ əŬɘ Űɤɜ ůˊɧɟɤɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůɞɓŬɟɎ ůŮ űɡŰɎ ˊɞɡ 

ɡˊɞűɏɟɞɡɜ Ŭˊɧ ŰɟɞűɞˊŮɜɑŬ űɤůűɧɟɞɡ. Ƀɘ ŬɟɜɖŰɘəɏɠ ŮˊɘŭɟɎůŮɘɠ ůŰɖɜ ˊŬɟŬɔɤɔɐ 

Ŭűɞɟɞɨɜ ɧɢɘ ɛɧɜɞ ůŰɖɜ ˊɞůɧŰɖŰŬ ŬɚɚɎ əŬɘ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɖɠ əŬɟˊɞűɞɟɑŬɠ. ȷɜŰɘɗɏŰɤɠ 

ɛɘŬ ɘəŬɜɞˊɞɘɖŰɘəɐ ŰɟɞűɞŭɞůɑŬ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ɛŮ űɩůűɞɟɞ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖ 

əŬɚɐ ŬɜɎˊŰɡɝɖ Űɞɡ ɟɘɕɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, Űɖɜ ŬɜŰɞɢɐ ůŰɞ ˊɚɎɔɘŬůɛŬ 

əŬɘ Űɖɜ ˊɟɤɘɛɧŰɖŰŬ ɤɟɑɛŬɜůɖɠ Űɞɡ əŬɟˊɞɨ Űɤɜ ůɘŰɖɟɩɜ, Űɖ ɓŮɚŰɑɤůɖ ˊɞɘɧŰɖŰŬɠ Űɖɠ 

ˊŬɟŬɔɤɔɐɠ Űɤɜ ɞˊɤɟɞűɧɟɤɜ, ɚŬɢŬɜɘəɩɜ, ɚŮɘɛɩɜɘɤɜ Ůɘŭɩɜ ə.Ɏ. Ⱥˊɑůɖɠ ɖ ŮˊɎɟəŮɘŬ 

űɤůűɧɟɞɡ ŮɜɘůɢɨŮɘ Űɖɜ ŬɜŰɞɢɐ ůŰɘɠ ɛɡəɖŰɞɚɞɔɘəɏɠ ŬůɗɏɜŮɘŮɠ Űɤɜ ɟɘɕɩɜ Űɤɜ ůɘŰɖɟɩɜ 

(ũɘɎůɞɔɚɞɡ 1994, ȷɜŬɚɞɔɑŭɖɠ 2000).  

ɇŬ ˊɞůɎ Űɞɡ űɤůűɧɟɞɡ ˊɞɡ ŬˊɞɛŬəɟɨɜɞɜŰŬɘ Ŭˊɧ Űɞ ɏŭŬűɞɠ ɚɧɔɤ Űɤɜ ŬɜŬɔəɩɜ 

Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ˊɞůɎ Űɞɡ Ŭűɞɛɞɘɩůɘɛɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ 

ŰŬ ɞˊɞɑŬ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɛŮ ŮŭŬűɞɚɞɔɘəɏɠ ŬɜŬɚɨůŮɘɠ, ɛˊɞɟɞɨɜ ɜŬ əŬɗɞɟɑůɞɡɜ ŰŬ 

ˊɞůɎ Űɞɡ űɤůűɧɟɞɡ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŰŮɗɞɨɜ ůŰɞ ɏŭŬűɞɠ ŬɜɎɚɞɔŬ əŬɘ ɛŮ Űɞ 

ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ əŬɘ Űɖ əŬɚɚɘɏɟɔŮɘŬ. ɆɖɛŬɜŰɘəɧŰŮɟŮɠ 

ŮɑɜŬɘ ɞɘ  ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɖ ɗɟŮˊŰɘəɐ əŬŰɎůŰŬůɖ Űɤɜ űɡŰɩɜ əŬɘ ɞɘ 

ŬɜŬɚɨůŮɘɠ űɨɚɚɤɜ (űɡɚɚɞŭɘŬɔɜɤůŰɘəɐ). 

ȼ ɛɏůɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɤɜ ŮŭŬűɩɜ ůŮ űɤůűɧɟɞ əɡɛŬɑɜŮŰŬɘ ůɡɜɐɗɤɠ, ůɨɛűɤɜŬ 

ɛŮ Űɞɜ Ʉɞɚɡɕɧˊɞɡɚɞ (1976) ˊŮɟɑˊɞɡ ůŰɞ 0,5% ŬɚɚɎ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ŮɑɜŬɘ ˊɞɚɨ 

ɛŮɔŬɚɨŰŮɟɖ ɐ ˊɞɚɨ ɛɘəɟɧŰŮɟɖ. ɆŰɞ ŬɜɩŰŮɟɞ ůŰɟɩɛŬ Űɤɜ ŮŭŬűɩɜ, ůɡɜɐɗɤɠ ɚɑɔɞ 

ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɞ ɛɘůɧ Űɞɡ ůɡɜɞɚɘəɞɨ ŮŭŬűɘəɞɨ űɤůűɧɟɞɡ ŬˊɞŰŮɚŮɑ ůɡůŰŬŰɘəɧ Űɤɜ 

ŬɜɧɟɔŬɜɤɜ ɡɚɘəɩɜ Űɞɡ ŮŭɎűɞɡɠ Ůɜɩ Űɞ ɡˊɧɚɞɘˊɞ ůɡɛɛŮŰɏɢŮɘ ůŰɖ ůɨůŰŬůɖ Űɖɠ 

ɞɟɔŬɜɘəɐɠ ɞɡůɑŬɠ. 

Ƀ űɩůűɞɟɞɠ ŬˊŬɜŰɎ ůɢŮŭɧɜ ŬˊɞəɚŮɘůŰɘəɎ ůŰɞ ɏŭŬűɞɠ ɛŮ Űɖ ɛɞɟűɐ ŭɘɎűɞɟɤɜ 

ɡˊŮɟűɞůűɤɟɘəɩɜ. ȳˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ ȷůɖɛŬəɧˊɞɡɚɞɠ əŬɘ ůɡɜ. (2009), Ŭˊɧ Űɖɜ 

Ɏˊɞɣɖ Űɖɠ ɗɟɏɣɖɠ Űɞɡ űɡŰɞɨ ɞɘ ŭɘɎűɞɟŮɠ űɤůűɞɟɘəɏɠ ɛɞɟűɏɠ ůŰɞ ɏŭŬűɞɠ ŭɘŬɘɟɞɨɜŰŬɘ 

ůŮ ŰɟɑŬ əɚɎůɛŬŰŬ, ůŰŬ űɤůűɞɟɘəɎ ůŰɞ ŮŭŬűɘəɧ ŭɘɎɚɡɛŬ, ůŰŬ űɤůűɞɟɘəɎ ŭɘŬɗɏůɘɛɤɜ 

ˊɖɔɩɜ əŬɘ ůŰŬ ɛɖ ŭɘŬɗɏůɘɛŬ űɤůűɞɟɘəɎ. 

ɇɞ ˊɟɩŰɞ əɚɎůɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŭɘŬɚɡŰɎ űɤůűɞɟɘəɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ŮŭŬűɘəɧ ŭɘɎɚɡɛŬ. ȿɧɔɤ Űɖɠ ˊɞɚɨ ɛɘəɟɐɠ ŭɘŬɚɡŰɧŰɖŰŬɠ Űɞɡ űɤůűɧɟɞɡ, ɖ 

ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɞɡ ŮŭŬűɘəɞɨ ŭɘŬɚɨɛŬŰɞɠ ůŮ P əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0,1 ɏɤɠ 1 ppm. ɇɞ 

ŭŮɨŰŮɟɞ əɚɎůɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ űɤůűɞɟɘəɎ ŰŬ ɞˊɞɑŬ çůɡɔəɟŬŰɞɨɜŰŬɘè ůŰɘɠ 

ŮˊɘűɎɜŮɘŮɠ ŮɑɜŬɘ ůŮ ŰŬɢŮɑŬ ŭɡɜŬɛɘəɐ ɘůɞɟɟɞˊɑŬ ɛŮ ŰŬ űɤůűɞɟɘəɎ Űɞɡ ŭɘŬɚɨɛŬŰɞɠ, əŬɘ 

ɞɜɞɛɎɕɞɜŰŬɘ ŬɜŰŬɚɚɎɝɘɛŬ-ŭɘŬɗɏůɘɛŬ űɤůűɞɟɘəɎ. ɇɞ ŰɟɑŰɞ əɚɎůɛŬ ŮɑɜŬɘ ŰŬ 



23 

 

ŭɡůŭɘɎɚɡŰŬ űɤůűɞɟɘəɎ, ŰŬ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɞ ŭɘŬɗɏůɘɛɞ əɚɎůɛŬ ɛŮ 

ɓɟŬŭɨ ɟɡɗɛɧ. 

ɆŰɞ ŮŭŬűɘəɧ ŭɘɎɚɡɛŬ ɞ űɤůűɧɟɞɠ ŬˊŬɜŰɎŰŬɘ əɡɟɑɤɠ ɛŮ Űɖ ɛɞɟűɐ Űɤɜ ɘɧɜŰɤɜ Űɞɡ 

H2PO4
-, HPO4

2- əŬɘ PO4
3- ůŮ ŬɜŬɚɞɔɑŮɠ ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ůɡɜɎɟŰɖůɖ Űɞɡ (pH), əŬɘ ɞɘ 

ɞˊɞɑŮɠ ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɖɔɐ ŰɟɞűɞŭɞůɑŬɠ Űɤɜ űɡŰɩɜ. 

ȼ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ŬɜŬɚɨůŮɤɜ, əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɤɜ 

ŮŭŬűɞɚɞɔɘəɩɜ ŬɜŬɚɨůŮɤɜ ɛɏůɤ ůɢɏůŮɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŬɟŬɛɏŰɟɞɡɠ ɞɘ ɞˊɞɑŮɠ 

ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŮɨəɞɚŬ, ɧˊɤɠ ɖ ůɢɏůɖ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ɖ ɞˊɞɑŬ 

ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ űɩůűɞɟɞ əŬɘ Űɖɜ Ɏɟɔɘɚɞ, ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɔɘŬ Űɘɠ 

əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŰŬ ŮŭɎűɖ ŬɡŰɎ. ũɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ ŬɡŰɩɜ əŬɘ Űɞɜ əŬɗɞɟɘůɛɧ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɚɑˊŬɜůɖɠ, ůɖɛŬɜŰɘəɧ 

ŮɟɔŬɚŮɑɞ ŬˊɞŰŮɚɞɨɜ ŰŬ ũŮɤɔɟŬűɘəɎ ɄɚɖɟɞűɞɟɘŬəɎ ɆɡůŰɐɛŬŰŬ əŬɘ ɞɘ ɛɏɗɞŭɞɘ 

ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɘɛɩɜ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ ůŮ ɗɏůŮɘɠ ˊɞɡ ŭŮɜ 

ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ. (Petersen, et al., 1995). ȺɘŭɘəɧŰŮɟŬ  ɔɘŬ Űɞɜ űɩůűɞɟɞ ɏɢɞɡɜ ɔɑɜŮɘ 

ˊɞɚɚɏɠ ˊɟɞůˊɎɗŮɘŮɠ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ˊɞůɧŰɖŰɎɠ Űɞɡ ůŮ ŭɘɎűɞɟŮɠ ɔŮɤɟɔɘəɏɠ 

ŮűŬɟɛɞɔɏɠ (Kao, et al., 1998). ɆŰɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬɜŬˊŰɨɢɗɖəŮ ɛɞɜŰɏɚɞ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, Ůɜɩ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ (Ŭˊɧ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɤɜ ŬɜŬɚɨůŮɤɜ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ), ŰɟŮɑɠ ˊɚŮɔɛŬŰɘəɞɑ ɢɎɟŰŮɠ ɛŮ 

Űɖ ɛɏɗɞŭɞ Űɖɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɛŮ Űɖɜ Űɞˊɘəɐ ɛɏɗɞŭɞ Űɖɠ ɢɤɟɘəɐɠ 

ˊŬɟŮɛɓɞɚɐɠ Inverse Distanse Weighting (IDW) əŬɘ Űɏɚɞɠ ɡˊɞɚɞɔɑůŰɖəŮ ɖ ŬˊŬɘŰɞɨɛŮɜɖ 

űɤůűɞɟɘəɐ ɚɑˊŬɜůɖ ɔɘŬ ŭɘɎűɞɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 

2. ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ 

2.1. ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊŮɟɘɞɢɏɠ Űɤɜ ɜɞɛɩɜ ȯɟŰŬɠ əŬɘ ɄɟɏɓŮɕŬɠ Űɖɠ 

ɄŮɟɘűɏɟŮɘŬɠ ȼˊŮɑɟɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ Űɞɜ ɜɞɛɧ ȯɟŰŬɠ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

əŬŰŬɚŬɛɓɎɜŮɘ Űɞ 22% Űɖɠ ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ Űɞɡ ɜɞɛɞɨ, əŬɘ ŮɘŭɘəɧŰŮɟŬ ŮəŰɎůŮɘɠ Űɤɜ 

ȹɐɛɤɜ ȷɛɓɟŬəɘəɞɨ, ȷɟɎɢɗɞɡ, ȸɚŬɢɏɟɜŬɠ, ũŮɤɟɔɑɞɡ ȾŬɟŬɥůəɎəɖ, ȾɞɛˊɞŰɑɞɡ, 

ɂɖɟɞɓɞɡɜɑɞɡ, ɄɏˊŬ ūɘɚɞɗɏɖɠ əŬɘ Űɖɠ ȾɞɘɜɧŰɖŰŬɠ Ⱦɞɛɛɏɜɞɡ. ȷˊɧ Űɞɜ ɜɞɛɧ ɄɟɏɓŮɕŬɠ 

ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬŰŬɚŬɛɓɎɜŮɘ ˊŮɟɑˊɞɡ Űɞ 16% Űɖɠ ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ Űɞɡ ɜɞɛɞɨ 

əŬɘ ŮɘŭɘəɧŰŮɟŬ ŮəŰɎůŮɘɠ Űɤɜ ȹɐɛɤɜ ȻŬɚɧɔɔɞɡ, ŪŮůˊɟɤŰɘəɞɨ, ȾɟŬɜɏŬɠ, ȿɞɨɟɞɡ, 

ɄɟɏɓŮɕŬɠ əŬɘ ūɘɚɘˊˊɘɎŭɞɠ. Ƀ Ɂɞɛɧɠ ȯɟŰŬɠ əŬŰŬɚŬɛɓɎɜŮɘ ɏəŰŬůɖ 1.612 Ű. ɢɚɛ. əŬɘ ɞ 

Ɂɞɛɧɠ ɄɟɏɓŮɕŬɠ 1.036 Ű. ɢɚɛ., Ůɜɩ ɖ ůɡɜɞɚɘəɐ ɏəŰŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ 544 
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Ű. ɢɚɛ. ɆŰɞ ɜɧŰɘɞ ɛɏɟɞɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɡˊɎɟɢŮɘ ɞ ȷɛɓɟŬəɘəɧɠ əɧɚˊɞɠ ɞ ɞˊɞɑɞɠ 

ŬˊɞŰŮɚŮɑ ɏɜŬɜ Ŭˊɧ Űɞɡɠ ůɖɛŬɜŰɘəɞɨɠ ˊɟɞůŰŬŰŮɡɧɛŮɜɞɡɠ ɡɔɟɞɓɘɧŰɞˊɞɡɠ Űɖɠ ȺɚɚɎŭŬɠ. 

ȼ ˊŮɟɘɞɢɐ Űɞɡ ȷɛɓɟŬəɘəɞɨ əɧɚˊɞɡ ŮɑɜŬɘ ɛɘŬ ůɢŮŭɧɜ əɚŮɘůŰɐ əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ 

ˊɟɞůŰŬŰŮɡɧɛŮɜɖ ɗŬɚɎůůɘŬ ɏəŰŬůɖ, ˊɞɡ ŮˊɘəɞɘɜɤɜŮɑ ɛŮ ɚɘɛɜɞɗɎɚŬůůŮɠ ɛɏůɤ 

ŮɚŮɔɢɧɛŮɜɤɜ ůŰɞɛɑɤɜ. Ƀɘ ɢŬɛɖɚɏɠ ŮəŰɎůŮɘɠ ˊɞɡ ˊŮɟɘɓɎɚɚɞɡɜ Űɞɜ əɧɚˊɞ əŬɘ Űɘɠ 

ɚɘɛɜɞɗɎɚŬůůŮɠ ůŰŬ ɓɧɟŮɘŬ, ůɡɜɑůŰŬɜŰŬɘ Ŭˊɧ ŬɚŬŰɞɨɢŬ ŮŭɎűɖ ˊɏɟŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ 

ŮəŰŮɑɜɞɜŰŬɘ ɔŮɤɟɔɘəɏɠ ŮəŰɎůŮɘɠ ŮɜŰŬŰɘəɎ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ. 

Ƀɘ ɔŮɤɟɔɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬˊɞŰŮɚɞɨɜ Űɖɜ əɨɟɘŬ ŬˊŬůɢɧɚɖůɖ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ ůɡɛɓɎɚɚɞɡɜ ŰŬ ɛɏɔɘůŰŬ ůŰɖɜ ɞɘəɞɜɞɛɑŬ Űɖɠ. ȷɡŰɧ ɘůɢɨŮɘ Űɧůɞ 

ɔɘŬ Űɞɡɠ ɛɘəɟɞɨɠ ȹɐɛɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɚɚɎ əŬɘ Űɞɡɠ ɛŮɔɎɚɞɡɠ ɧˊɤɠ ɞɘ ȹɐɛɞɘ ȯɟŰŬɠ 

əŬɘ ɄɟɏɓŮɕŬɠ ɞɘ ɞˊɞɑɞɘ ŮəŰɧɠ Űɖɠ ɛŮɔɎɚɖɠ ůɡɛɓɞɚɐɠ Űɞɡ ˊɟɤŰɞɔŮɜɐ ŰɞɛɏŬ (ɔŮɤɟɔɑŬ, 

əŰɖɜɞŰɟɞűɑŬ, ŬɚɘŮɑŬ ə.Ű.ɚ.) ůŰɖɟɑɕɞɡɜ ůô ŬɡŰɧɜ əŬɘ Űɘɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ 

ŭŮɡŰŮɟɞɔŮɜɐ əŬɘ ŰɟɘŰɞɔŮɜɐ ŰɞɛɏŬ. Ƀɘ ˊŮŭɘɜɏɠ ŬɟŭŮɡɧɛŮɜŮɠ ŮəŰɎůŮɘɠ ˊɞɡ 

əŬŰŬɚŬɛɓɎɜɞɡɜ ɞɘ əŬɚɚɘɏɟɔŮɘŮɠ ůŰɞɡɠ Ɂ. ȯɟŰŬɠ əŬɘ ɄɟɏɓŮɕŬɠ, ŮəŰŮɑɜɞɜŰŬɘ əŬŰɎ ɛɐəɞɠ 

Űɤɜ ɚŮəŬɜɩɜ Űɤɜ ˊɞŰŬɛɩɜ ȿɞɨɟɞɡ əŬɘ ȯɟŬɢɗɞɡ (əŬŰɎɜŰɖ Űɤɜ űɟŬɔɛɎŰɤɜ Űɞɡɠ) 

əŬɗɩɠ əŬɘ Űɤɜ ɛɘəɟɩɜ ɟŮɛɎŰɤɜ ŪŮůˊɟɤŰɘəɞɨ əŬɘ ȸɤɓɞɨ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɞɜ 

Ɂ. ȯɟŰŬɠ, ɧˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ ȾŬɚɨɓŬɠ, ȾɞůɛɎɠ ə.Ɏ. (2009),  Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ 

ŬɡŰɞɨ əŬŰŬɚŬɛɓɎɜŮŰŬɘ (ůŰɞɘɢŮɑŬ Ⱥ.Ɇ.Ɉ.Ⱥ. ɏŰɞɡɠ 2007) Ŭˊɧ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ 

(142.889 ůŰɟŮɛ.), Ŭˊɧ ŬɟɞŰɟŬɑŮɠ əŬɚɚɘɏɟɔŮɘŮɠ (123.836 ůŰɟŮɛ.), ŮəŰɎůŮɘɠ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŬɔɟŬɜɎˊŬɡůɖ 1-5 ŮŰɩɜ (62.998 ůŰɟŮɛ.) əŬɘ Ŭəɞɚɞɡɗɞɨɜ əɖˊŮɡŰɘəɐ ɔɐ 

(əɐˊɞɘ, űɡŰɩɟɘŬ, ůˊɞɟŮɑŬ, Ŭɜɗɧəɖˊɞɘ ə.ɚ.ˊ.) (9.656 ůŰɟŮɛ.) əŬɘ Űɏɚɞɠ ŬɛˊɏɚɘŬ (521 

ůŰɟŮɛ.). ȷɜŰɑůŰɞɘɢŬ ɞ Ɂ. ɄɟɏɓŮɕŬɠ əŬŰŬɚŬɛɓɎɜŮŰŬɘ [ůŰɞɘɢŮɑŬ Ⱥɗɜɘəɐɠ ɆŰŬŰɘůŰɘəɐɠ 

ɈˊɖɟŮůɑŬɠ ȺɚɚɎŭŬɠ (Ⱥ.Ɇ.Ɉ.Ⱥ.) ɏŰɞɡɠ 2007] Ŭˊɧ ŬɟɞŰɟŬɑŮɠ əŬɚɚɘɏɟɔŮɘŮɠ (140.486 

ůŰɟŮɛ.), ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ (126.170 ůŰɟŮɛ.), ŮəŰɎůŮɘɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ 

ŬɔɟŬɜɎˊŬɡůɖ 1-5 ŮŰɩɜ (43.695 ůŰɟŮɛ.) əŬɗɩɠ Ůˊɑůɖɠ Ŭˊɧ əɖˊŮɡŰɘəɐ ɔɖ (əɐˊɞɘ, 

űɡŰɩɟɘŬ, ůˊɞɟŮɑŬ, Ŭɜɗɧəɖˊɞɘ ə.ɚ.ˊ.) (10.982 ůŰɟŮɛ.) əŬɘ Űɏɚɞɠ ŬɛˊɏɚɘŬ (696 ůŰɟŮɛ.). 

ɇŬ ŮůˊŮɟɘŭɞŮɘŭɐ ŭɑɜɞɡɜ Űɞ ɔŮɜɘəɧ ɔŮɤɟɔɘəɧ ɢŬɟŬəŰɐɟŬ Űɖɠ ˊŮɟɘɞɢɐɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɞ Ɂ. ȯɟŰŬɠ ɞɘ ˊɞɟŰɞəŬɚɘɏɠ ŮˊɘəɟŬŰɞɨɜ (43.785 ůŰɟŮɛ.) əŬɘ 

Ŭəɞɚɞɡɗɞɨɜ ɞɘ ɛŬɜŰŬɟɘɜɘɏɠ (5.162 ůŰɟŮɛ.), ɞɘ ɚŮɛɞɜɘɏɠ (298 ůŰɟŮɛ.), əŬɘ ɎɚɚŬ 

ŮůˊŮɟɘŭɞŮɘŭɐ (116 ůŰɟŮɛ.). ɆŰɞ Ɂ. ɄɟɏɓŮɕŬɠ ŬɜŰɑůŰɞɘɢŬ ɞɘ ˊɞɟŰɞəŬɚɘɏɠ 

əŬŰŬɚŬɛɓɎɜɞɡɜ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ŮəŰɎůŮɘɠ ɛŮ 3.929 ůŰɟŮɛ. ȾŬɘ Ŭəɞɚɞɡɗɞɨɜ ɚŮɛɞɜɘɏɠ 

(2.660 ůŰɟŮɛ.) əŬɘ ɛŬɜŰŬɟɘɜɘɏɠ (1.005 ůŰɟŮɛ.). 
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2.2. ɀŬɗɖɛŬŰɘəɧ ɛɞɜŰɏɚɞ ɡˊɞɚɞɔɘůɛɞɨ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Karayanni - Christou et al., (2004),  əŬɘ Űɞɜ ȷůɖɛŬəɧˊɞɡɚɞ 

(2007), ɛŮ Űɘɠ ŮɟɔŬůŰɖɟɘŬəɏɠ ɛŮɗɧŭɞɡɠ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ŮɑɜŬɘ 

ŭɡɜŬŰɧɜ ɜŬ ɡˊɞɚɞɔɘůɗŮɑ ůŮ ůɨɜŰɞɛɞ ŭɘɎůŰɖɛŬ ɖ ŬˊŬɘŰɞɨɛŮɜɖ űɤůűɞɟɘəɐ ɚɑˊŬɜůɖ ɔɘŬ 

əɎɗŮ Ŭɔɟɧ, ɞ ɞˊɞɑɞɠ ˊɟɧəŮɘŰŬɘ ɜŬ əŬɚɚɘŮɟɔɖɗŮɑ ɐ əŬɚɚɘŮɟɔŮɑŰŬɘ ɛŮ əɎˊɞɘɞ Ůɑŭɞɠ űɡŰɞɨ 

əŬɘ Űɞɡ ɞˊɞɑɞɡ ŮɑɜŬɘ ɐŭɖ ɔɜɤůŰɧ Űɞ ŮˊɑˊŮŭɞ ŮˊɎɟəŮɘŬɠ ŭɘŬɗɏůɘɛɞɡ űɤůűɧɟɞɡ (ˊɞɡ ɏɢŮɘ 

ˊɟɞůŭɘɞɟɘůɗŮɑ ˊɟɞɖɔɞɨɛŮɜŬ Ŭˊɧ ˊŮɘɟɎɛŬŰŬ Ŭɔɟɞɨ). 

Ƀɘ ŮɟɔŬůŰɖɟɘŬəɏɠ ŬɡŰɏɠ ɛɏɗɞŭɞɘ ůŰɖɟɑɕɞɜŰŬɘ ůŰɖɜ ˊɟɞůɗɐəɖ űɤůűɧɟɞɡ ůŮ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ŭŮɑɔɛŬŰŬ ŮŭŬűɩɜ əŬɘ Űɖɜ Ůɝɘůɞɟɟɧˊɖůɖ Űɞɡ ˊɟɞůŰɘɗɏɛŮɜɞɡ 

űɤůűɧɟɞɡ ɔɘŬ ɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. ȺˊŮɘŭɐ ɖ ˊɟɞůɟɧűɖůɖ Űɞɡ űɤůűɧɟɞɡ 

ůɡɜŮɢɑɕŮŰŬɘ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, ɞ Ŭəɟɘɓɐɠ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ 

ɚɑˊŬɜůɖɠ ŬˊŬɘŰŮɑ ɖ Ůɝɘůɞɟɟɧˊɖůɖ ɜŬ ɔɑɜŮŰŬɘ ɔɘŬ ɛŮɔɎɚɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ɀɘŬ ŰɏŰɞɘŬ 

ɛŬəɟɎ Ůɝɘůɞɟɟɧˊɖůɖ ŭɑɜŮɘ Űɖɜ ŮɘəɧɜŬ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ 

ˊɟɞůŰɘɗɏɛŮɜɞɡ űɤůűɧɟɞɡ, ˊ.ɢ. əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ əŬɚɚɘŮɟɔɖŰɘəɐɠ ˊŮɟɘɧŭɞɡ, əŬɘ 

Ŭˊɧ Űɖɜ ˊɟɞůɗɐəɖ ɛŮ Űɖɜ ɞˊɞɑŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ Űɞ ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ ŮˊɎɟəŮɘŬɠ, 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ŬˊŬɘŰɞɨɛŮɜɖ ɚɑˊŬɜůɖ (ȷůɖɛŬəɧˊɞɡɚɞɠ, 2007).  

ȷɜŰɑɗŮŰŬ ɔɘŬ ɜŬ ɏɢŮɘ ɛɘŬ ŮɟɔŬůŰɖɟɘŬəɐ ɛɏɗɞŭɞɠ ˊɟŬəŰɘəɐ ŬɝɑŬ ɗŬ ˊɟɏˊŮɘ ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ ɚɑˊŬɜůɖɠ ɜŬ ɔɑɜŮŰŬɘ ůŮ Ůɨɚɞɔɞ ɛɘəɟɧ ŭɘɎůŰɖɛŬ. Ⱥˊɞɛɏɜɤɠ, ɧˊɤɠ 

ŮɑɜŬɘ ŮɡɜɧɖŰɞ, ɏɜŬɠ ŰɏŰɞɘɞɠ ˊɟɞůŭɘɞɟɘůɛɧɠ ůŮ ůɨɜŰɞɛɞ ŭɘɎůŰɖɛŬ ŬˊŬɘŰŮɑ çŭɘɧɟɗɤůɖè 

Űɖɠ ɚɑˊŬɜůɖɠ ŬɜŰɑůŰɞɘɢɖ Űɖɠ ˊɟŬɔɛŬŰɘəɎ ŬˊŬɘŰɞɨɛŮɜɖɠ. ȼ ŬɜŰɘɛŮŰɩˊɘůɖ Űɞɡ 

ˊɟɞɓɚɐɛŬŰɞɠ Űɖɠ ŬůűŬɚɞɨɠ ˊɟɞůɏɔɔɘůɖɠ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɚɑˊŬɜůɖɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ 

ɛŮ Űɖɜ ɨˊŬɟɝɖ ɛɘŬɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɗŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬˊɞŰŮɚɏůɛŬŰŬ 

ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɚɑˊŬɜůɖɠ Ŭˊɧ ɛŬəɟɎ Ůɝɘůɞɟɟɧˊɖůɖ ɛɘŬɠ ɛŮɔɎɚɖɠ 

ɞɛɎŭŬɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɩɜ ŮŭŬűɩɜ, ɛŮ ŰŬ ɞˊɞɑŬ ɗŬ ůɡůɢŮŰɑɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɖɠ ɚɑˊŬɜůɖɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ ɛɘŬ ɓɟŬɢŮɑŬ Ůɝɘůɞɟɟɧˊɖůɖ. ũɘŬ Űɖɜ ɞɛŬŭɞˊɞɑɖůɖ 

Űɤɜ ŮŭŬűɩɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ŰɞɡɚɎɢɘůŰɞɜ Űɞ pH ŬɡŰɩɜ, ˊɟɞəŮɘɛɏɜɞɡ 

ɜŬ ŮˊɘɚɏɔŮŰŬɘ ɖ ɑŭɘŬ ɛɏɗɞŭɞɠ Ůəɢɨɚɘůɖɠ Űɞɡ ŭɘŬɗɏůɘɛɞɡ űɤůűɧɟɞɡ (ɧɝɘɜŬ ɛŮ Bray ï 

Kurtz, ŮɚŬűɟɩɠ əŬɘ ɧɝɘɜŬ ɏɤɠ ŬɚəŬɚɘəɎ ɛŮ Olsen), (ȷůɖɛŬəɧˊɞɡɚɞɠ, 2007).  

ȳˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ Karayanni - Christou et al., (2004), ɞ ˊɟŬɔɛŬŰɘəɎ ŬˊŬɘŰɞɨɛŮɜɞɠ 

űɩůűɞɟɞɠ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŭɘŬɗɏůɘɛɞɡ űɤůűɧɟɞɡ 

ɛˊɞɟŮɑ ɜŬ ˊɟɞəɨɣŮɘ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ɛŬəɟɎɠ ŭɘɎɟəŮɘŬɠ əŬɘ Űɖɜ ˊɞɚɚŬˊɚɐ ɔɟŬɛɛɘəɐ 

ůɡůɢɏŰɘůɖ Űɞɡ ˊɟɞůŰɘɗɏɛŮɜɞɡ űɤůűɧɟɞɡ əŬɘ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ŮŭŬűɩɜ ˊɞɡ 

ŮˊɖɟŮɎɕɞɡɜ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ Űɞɡ ŮŭŬűɘəɞɨ űɤůűɧɟɞɡ. 
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ũɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɛɘŬ ŰɏŰɞɘŬ ůɢɏůɖ ůɨɛűɤɜŬ ɛŮ Űɞɜ  ȷůɖɛŬəɧˊɞɡɚɞ (2007), 

ɗŬ ˊɟɏˊŮɘ:  

· ɁŬ ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ ɛŬəɟɎ Ůɝɘůɞɟɟɧˊɖůɖ, ŮˊŮɘŭɐ ɖ ˊɟɞůɟɧűɖůɖ - 

ŬəɘɜɖŰɞˊɞɑɖůɖ Űɞɡ űɤůűɧɟɞɡ ŮɝŮɚɑůůŮŰŬɘ ůŰɞ ɢɟɧɜɞ, ɛɘŬ ɞɛɎŭŬɠ ŮŭŬűɩɜ ɛŮ 

ŭɘŬűɞɟŮŰɘəɏɠ ɘŭɘɧŰɖŰŮɠ. 

· ɁŬ ŰŮɗɞɨɜ ɤɠ Űɘɛɏɠ P-Olsen (ɐ P- Bray) ŰŬ ŮˊɘɗɡɛɖŰɎ ŮˊɑˊŮŭŬ ŭɘŬɗɏůɘɛɞɡ P 

(Popt), ɔɘŬ Űɖɜ ɞˊɞɘŬŭɐˊɞŰŮ əŬɚɚɘɏɟɔŮɘŬ 

· ɁŬ ŮˊɘɚɡɗŮɑ ɖ ůɢɏůɖ ɤɠ ˊɟɞɠ Ṕ ɟɞůŰ ( P-ɚɑˊŬɜůɖ) 

ɀɘŬ ŰɏŰɞɘŬ ůɢɏůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ. Ⱥˊɘˊɚɏɞɜ, ɗŬ ˊɟɏˊŮɘ 

ɜŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ɚɑˊŬɜůɖɠ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ (ȷůɖɛŬəɧˊɞɡɚɞɠ, 2007). Ɉˊɧ Űɖɜ ɏɜɜɞɘŬ ŬɡŰɐ, ůɡůɢŮŰɑůŮɘɠ ůŰŬŰɘůŰɘəɎ 

ůɖɛŬɜŰɘəɏɠ ůŰɘɠ ɞˊɞɑŮɠ ŮɛűŬɜɑɕɞɜŰŬɘ ɘŭɘɧŰɖŰŮɠ Űɤɜ ɞˊɞɑɤɜ ɞ ˊɟɞůŭɘɞɟɘůɛɧɠ ŮɑɜŬɘ 

ɢɟɞɜɞɓɧɟɞɠ, ŮɑɜŬɘ ˊɟŬəŰɘəɎ ŬɜŮűɎɟɛɞůŰŮɠ. ȷɜŰɑɗŮŰŬ, Ŭɜ Ŭˊɧ ŬɜŰɑůŰɞɘɢŬ ˊŮɘɟŬɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ˊɟɞəɨɣŮɘ ůŰŬŰɘůŰɘəɎ ůɖɛŬɜŰɘəɐ ůɡůɢɏŰɘůɖ ɛŮ 

ɘŭɘɧŰɖŰŮɠ ˊɞɡ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŮɨəɞɚŬ (ȷůɖɛŬəɧˊɞɡɚɞɠ, 2007), ŰɧŰŮ ŬɡŰɐ ɗŮɤɟŮɑŰŬɘ 

ŬˊɞŭŮəŰɐ, ɔɘŬŰɑ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ űɤůűɞɟɘəɐɠ 

ɚɑˊŬɜůɖɠ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ůɡůɢɏŰɘůɖ ˊɞɡ ɏɢŮɘ ˊɟɞəɨɣŮɘ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ɛŬəɟɎɠ 

Ůɝɘůɞɟɟɧˊɖůɖɠ ɛɘŬɠ ɞɛɎŭŬɠ 16 ŮŭŬűɩɜ (Karayanni - Christou, et al., (2004), ŬűɞɟɎ 

ɛɘŬ ůɡůɢɏŰɘůɖ ɛŮ ɘŭɘɧŰɖŰŮɠ ɞɘ ɞˊɞɑŮɠ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŮɨəɞɚŬ əŬɘ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ. ȼ ůɡůɢɏŰɘůɖ ŬɡŰɐ ŬɜŬűɏɟŮŰŬɘ ɤɠ Ůɝɑůɤůɖ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ (ůɢɏůɖ 

1). ɆŰɖ ůɢɏůɖ ŬɡŰɐ ŮɘůɏɟɢŮŰŬɘ ɖ ɘŭɘɧŰɖŰŬ çclayè (Ɏɟɔɘɚɞs%), ɖ ɞˊɞɑŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ 

ŮɨəɞɚŬ əŬɘ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. Ⱥˊɞɛɏɜɤɠ ɛɘŬ ŰɏŰɞɘŬ ůɢɏůɖ ɡˊɞɚɞɔɘůɛɞɨ 

ŮɑɜŬɘ ˊɟɞŰɘɛɧŰŮɟɖ, əŬɘ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ 

űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. 

((Pop ï 7,25) ï (1,2*Pint) + (0,24*clay)) / 0,426 = X mg P/Kg ŮŭɎűɞɡɠ (ɐ ppm)   (1) 

ȳˊɞɡ: Popt= ɖ optimum Űɘɛɐ Űɞɡ űɤůűɧɟɞɡ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɡˊɎɟɢŮɘ ůŰɞ ɏŭŬűɞɠ 

           Pint= ɖ Űɘɛɐ Űɞɡ ŭɘŬɗɏůɘɛɞɡ űɤůűɧɟɞɡ ˊɞɡ ɡˊɎɟɢŮɘ ɐŭɖ ůŰɞ ɏŭŬűɞɠ  

           Clay= ɖ Űɘɛɐ Űɖɠ Ŭɟɔɑɚɞɡ % ˊɞɡ ɡˊɎɟɢŮɘ ɐŭɖ ůŰɞ ɏŭŬűɞɠ  

ȼ ŮűŬɟɛɞɔɐ Űɖɠ Ůɝɑůɤůɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ůŰɖɟɑɕŮŰŬɘ ůŰɞɡɠ Ůɝɐɠ ˊŮɟɘɞɟɘůɛɞɨɠ 

(Karayanni - Christou et al., 2004): 

¶ ȼ Ɏɟɔɘɚɞɠ ɜŬ ˊŬɑɟɜŮɘ Űɘɛɏɠ ɛŮŰŬɝɨ 13,0 əŬɘ 64,4 

¶ Ƀ űɩůűɞɟɞɠ ɜŬ ˊŬɑɟɜŮɘ Űɘɛɏɠ ɛŮŰŬɝɨ 2,7 əŬɘ 31,3 
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¶ ɇɞ pH ɜŬ ˊŬɑɟɜŮɘ Űɘɛɏɠ ɛŮɔŬɚɨŰŮɟŮɠ ɐ ɑůŮɠ ɛŮ 6,5 

2.3. ȳɟɘŬ ŮˊɎɟəŮɘŬɠ Űɞɡ P ůŰɞ ɏŭŬűɞɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ əŬɚɚɘɏɟɔŮɘŬ (əŬŰɎ Olsen) 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȷůɖɛŬəɧˊɞɡɚɞ (2014), ŰŬ ɧɟɘŬ ŮˊɎɟəŮɘŬɠ ɔɘŬ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ 

űɤůűɧɟɞɡ (P) ɛŮ Űɖ ɛɏɗɞŭɞ Olsen əŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ ůŮ P Űɤɜ ŭɘŬűɧɟɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 1.  

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȷůɖɛŬəɧˊɞɡɚɞ (2007), ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŰŬ ŮəɢɡɚɘɕɧɛŮɜŬ 

ˊɞůɎ űɤůűɧɟɞɡ əŬŰɎ Olsen ɡˊŮɟɓŬɑɜɞɡɜ ŰŬ ɧɟɘŬ ŮˊɎɟəŮɘŬɠ (Popt) ˊ.ɢ. ŰŬ 20 ppm, ɞɘ 

ˊɟɞůŰɘɗɏɛŮɜŮɠ ˊɞůɧŰɖŰŮɠ ɚɘˊŬůɛɎŰɤɜ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜŰɘůŰɞɘɢɞɨɜ ˊŮɟɑˊɞɡ ůŰɘɠ 

ˊɞůɧŰɖŰŮɠ ˊɞɡ ˊɟɞůɚŬɛɓɎɜɞɡɜ ŮŰɖůɑɤɠ ŰŬ əŬɚɚɘŮɟɔɞɨɛŮɜŬ űɡŰɎ əŬɘ ɗŬ ɏɢɞɡɜ 

ɢŬɟŬəŰɐɟŬ ůɡɜŰɐɟɖůɖɠ. ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɑɜŬɘ əŬŰɩŰŮɟŬ Űɤɜ 20 ppm, ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŰɑɗŮɜŰŬɘ ɛŮɔŬɚɨŰŮɟŮɠ ˊɞůɧŰɖŰŮɠ əŬɗɞɟɘɕɧɛŮɜŮɠ Ŭˊɧ Űɖ ůɢɏůɖ ɡˊɞɚɞɔɘůɛɞɨ, ŬɚɚɎ 

əŬɘ ɛŮ Ŭˊɚɞɨɠ ˊŮɘɟŬɛŬŰɘůɛɞɨɠ əŬɘ ŭɞəɘɛɏɠ. 

ɄɑɜŬəŬɠ 1. ȳɟɘŬ ŮˊɎɟəŮɘŬɠ Űɞɡ űɤůűɧɟɞɡ (P) ˊɞɨ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ůŮ ŮŭɎűɖ 

ɛŮ Űɖ ɛɏɗɞŭɞ Olsen ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ 

Ⱥɑŭɖ əŬɚɚɘŮɟɔŮɘɩɜ 
ȺˊŬɟəɩɠ ŮűɞŭɘŬůɛɏɜŬ 

(ppm) 

ȹŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ 20 

ūɡŰɎ ɛŮɔɎɚɖɠ əŬɚɚɘɏɟɔŮɘŬɠ 25 

ȾɖˊŮɡŰɘəɎ ɈˊŬɑɗɟɘŬ 25 

ȾɖˊŮɡŰɘəɎ ŪŮɟɛɞəɖˊɑɞɡ 30 

2.4. GIS ï Modelling 

ȹŮŭɞɛɏɜŬ - ũŮɤɓɎůɖ 

ũŮɤɔɟŬűɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜŬˊŰɨɢɗɖəŮ (ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ɚɞɔɘůɛɘəɧ 

ArcGIS) ɔɘŬ Űɖɜ əŬŰŬɢɩɟɖůɖ Űɤɜ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ȺŭŬűɞɚɞɔɘəɎ ŭŮŭɞɛɏɜŬ, ˊɞɡ 

ŮɚɐűɗɖůŬɜ Ŭˊɧ Űɖ ɛŮɚɏŰɖ çȹɖɛɘɞɡɟɔɑŬ ȺŭŬűɞɚɞɔɘəɩɜ ɉŬɟŰɩɜ & ȰɚŮɔɢɞɠ Űɖɠ 

ɄɞɘɧŰɖŰŬɠ Űɤɜ ȺŭŬűɩɜ Űɤɜ ɄŮŭɘɜɩɜ ȺəŰɎůŮɤɜ Űɞɡ ȸɧɟŮɘɞɡ ȷɛɓɟŬəɘəɞɨè (ȾŬɚɨɓŬɠ, 

ȾɞůɛɎɠ ə.Ɏ., 2009), ŮɘůɐɢɗɖůŬɜ ůŰɖ ɔŮɤɓɎůɖ ɤɠ ůɖɛŮɘŬəɧ ŮˊɑˊŮŭɞ ˊɚɖɟɞűɞɟɘɩɜ. 

ɆɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ŮɟɔŬůŰɖɟɘŬəɩɜ ŬɜŬɚɨůŮɤɜ 243 ŮŭŬűɘəɩɜ ŭŮɘɔɛɎŰɤɜ, 

ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɘůɎɟɘɗɛŮɠ ŮˊɘűŬɜŮɘŬəɏɠ (ɓɎɗɞɡɠ 0-30 Ůə.) ɗɏůŮɘɠ ůɖɛŮɑɤɜ 

ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ŮŭŬűɩɜ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Űɞ pH, ɖ Ůˊɑ Űɞɘɠ ŮəŬŰɧ ə.ɓ. 

ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ Ɏɟɔɘɚɞ  əŬɘ ɖ ˊɞůɧŰɖŰŬ (ppm) Űɞɡ űɩůűɞɟɞɡ. ȹŮŭɞɛɏɜŬ ɢɟɐůŮɤɜ 

ɔɖɠ (ɈɄȷȷɇ ï ɃɄȺȾȺɄȺ), əŬŰŬɢɤɟɐɗɖəŬɜ ůŰɖ ɔŮɤɓɎůɖ ɤɠ ˊɞɚɡɔɤɜɘəɧ ŮˊɑˊŮŭɞ. 
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ɆŰɖɜ ȺɘəɧɜŬ 1 ɡˊɎɟɢŮɘ ɢɎɟŰɖɠ ɢɟɐůŮɤɜ ɔɖɠ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ Űɘɠ əŬɚɚɘɏɟɔŮɘŮɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ.   

ɉɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ 

A ó ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŬɜŬɚɨůŮɤɜ ŮŭɎűɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

ŰɟŮɑɠ ˊɚŮɔɛŬŰɘəɞɑ ɢɎɟŰŮɠ (pH, Ŭɟɔɑɚɞɡ əŬɘ űɩůűɞɟɞɡ) ɛŮ Űɖɜ ɛɏɗɞŭɞ Űɖɠ ɢɤɟɘəɐɠ 

ˊŬɟŮɛɓɞɚɐɠ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɛŮ Űɖɜ Űɞˊɘəɐ ɛɏɗɞŭɞ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ Inverse 

Distance Weighting (IDW ). ɉɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ (interpolation) ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ 

ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ Űɘɛɐɠ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ůŮ ɗɏůŮɘɠ ˊɞɡ ŭŮɜ ɡˊɎɟɢɞɡɜ ɛŮŰɟɐůŮɘɠ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛŮŰɟɐůŮɘɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ ůŮ ůɖɛŮɑŬ ɛɏůŬ ůŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ (ȾɧɚɚɘŬ 

ï Ⱦɞɡůɞɡɟɐ, 2007). ȼ ɢɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ɛŮŰŬŰɟɏɣŮɘ ŭŮŭɞɛɏɜŬ 

Ŭˊɧ ůɖɛŮɘŬəɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ ůŮ ůɡɜŮɢŮɑɠ ŮˊɘűɎɜŮɘŮɠ ɏŰůɘ ɩůŰŮ ɞɘ ɢɤɟɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ 

ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ŬɡŰɏɠ ɞɘ ɛŮŰɟɐůŮɘɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ůɡɔəɟɘɗɞɨɜ ɛŮ Űɞɡɠ ɢɤɟɘəɞɨɠ 

ůɢɖɛŬŰɘůɛɞɨɠ Ɏɚɚɤɜ ɢɤɟɘəɩɜ ɞɜŰɞŰɐŰɤɜ. 

 

Ⱥɘə. 1. ɉɎɟŰɖɠ ɢɟɐůŮɤɜ ɔɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 
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ȼ ɛɏɗɞŭɞɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ůŰŬɗɛɘůɛɏɜɖɠ ŬɜŰɑůŰɟɞűɖɠ ŬˊɧůŰŬůɖɠ (IDW), 

ɗŮɤɟŮɑ ɧŰɘ ɖ Űɘɛɐ ɛɘŬɠ ɛŮŰŬɓɚɖŰɐɠ ůȭ ɏɜŬ ɛɖ ɛŮŰɟɖɛɏɜɞ ůɖɛŮɑɞ ŮɑɜŬɘ ɞ ůŰŬɗɛɘůɛɏɜɞɠ 

(ɓɎůŮɘ Űɞɡ ŬɜŰɘůŰɟɧűɞɡ ŰŮŰɟŬɔɩɜɞɡ Űɖɠ ŬˊɧůŰŬůɖɠ) ɛɏůɞɠ ɧɟɞɠ Űɤɜ ɛŮŰɟɐůŮɤɜ ůŮ 

ůɖɛŮɑŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŬˊɧůŰŬůɖ ɔɨɟɤ Ŭˊɧ Űɞ ůɖɛŮɑɞ. ȰŰůɘ ŰŬ 

əɞɜŰɘɜɎ ůɖɛŮɑŬ ɗŬ ůɡɛɓɎɚɚɞɡɜ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ ɧŰɘ ŰŬ ŬˊɞɛŬəɟɡůɛɏɜŬ. 

ȳˊɤɠ ŬɜŬűɏɟŮɘ ɖ ȾɧɚɚɘŬ - Ⱦɞɡůɞɡɟɐ (2007), ɖ ɢɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɖ, ɧŰŬɜ ŰŬ ŭŮŭɞɛɏɜŬ ŭŮɜ əŬɚɨˊŰɞɡɜ ŰŮɚŮɑɤɠ ɧɚɖ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɡˊɧ 

ŮɝɏŰŬůɖ ˊŮɟɘɞɢɐɠ. ɆŮ ŬɡŰɐ Űɖɜ əŬŰɖɔɞɟɑŬ ŬɜɐəŮɘ ɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ɡˊɧ ŮɝɏŰŬůɖ 

ˊŮɟɘɞɢɐɠ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŭɖɚŬŭɐ ɖ ɛŮŰŬŰɟɞˊɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ůɨɜɞɚŬ 

ůɖɛŮɑɤɜ ůŮ ůɡɜŮɢŮɑɠ ŮˊɘűɎɜŮɘŮɠ. 

ȳɚŮɠ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ɏɔɘɜŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ 

ɡˊɞˊɟɧɔɟŬɛɛŬ Geostatistical Analyst Űɞɡ ɚɞɔɘůɛɘəɞɨ ArcGIS  ɛŮ Űɞ ɞˊɞɑɞ ɛŬɠ ŭɑɜŮŰŬɘ 

ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɛŮ əŬɘ ˊɚŮɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ. 

ɉɤɟɘəɧ ɀɞɜŰɏɚɞ 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɛɞɜŰɏɚɞɡ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ɏɔɘɜŮ 

ɢɟɐůɖ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ModelBuilder (ESRI, 2000). ȰɜŬ spatial (ɢɤɟɘəɧ) ɛɞɜŰɏɚɞ 

ůŰɞ ModelBuilder ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ Ŭɟɘɗɛɧ ŭɘŬŭɘəŬůɘɩɜ ɞɘ ɞˊɞɑŮɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ 

ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɖ ˊŬɟŬɔɤɔɐ (Ŭˊɧŭɞůɖ) ɛɘŬɠ ŭɘŬŭɘəŬůɑŬɠ ɔɑɜŮŰŬɘ ɖ ŮɘůŬɔɤɔɐ ůŮ 

Ɏɚɚɖ. ȼ ŭɘŬŭɘəŬůɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮɘůŮɟɢɧɛŮɜŬ ŭŮŭɞɛɏɜŬ, ɛɘŬ ɢɤɟɘəɐ (spatial) ɢɤɟɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ ɖ ɞˊɞɑŬ ŮˊŮɛɓŬɑɜŮɘ ůŮ ŮɘůŮɟɢɧɛŮɜɞ əŬɘ ŮɝŮɟɢɧɛŮɜŬ ŭŮŭɞɛɏɜŬ. ɇɞ ɛɞɜŰɏɚɞ 

ŭŮɜ ˊŮɟɘɏɢŮɘ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ. ɇŬ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ əŬɘ 

ŮˊɘŭŮɘəɜɨɞɜŰŬɘ ůŰɞ ArcMap, ɧŰŬɜ Űɞ ɛɞɜŰɏɚɞ ŰɟɏɢŮɘ (ŮɑɜŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ). 

ɀŮ Űɞ ɢɤɟɘəɧ ɛɞɜŰɏɚɞ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ, ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɢɟɐůŰɖ ɜŬ 

ŮɘůɎɔŮɘ əɎɗŮ űɞɟɎ ɜɏŬ ŭŮŭɞɛɏɜŬ ůŰɞ ɛɞɜŰɏɚɞ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ 

əŬɘ ɜŬ ŮɝɎɔŮɘ ŰŬ ŬɜɎɚɞɔŬ ŬˊɞŰŮɚɏůɛŬŰŬ. ɆɡɔəŮəɟɘɛɏɜŬ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ 

ŮɘůŬɔɤɔɐɠ ɞˊɞɘŬůŭɐˊɞŰŮ Űɘɛɐɠ Popt (ůŰɖɜ Ůɝɑůɤůɖ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ) əŬɘ 

ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ ˊɞůɧŰɖŰŬɠ Kg P2Ƀ5/ůŰɟɏɛɛŬ, ɔɘŬ ɞˊɞɘŬŭɐˊɞŰŮ 

əŬɚɚɘɏɟɔŮɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 

ɆŰɖɜ ȺɘəɧɜŬ 2 ˊŬɟɞɡůɘɎɕŮŰŬɘ ůɢɖɛŬŰɘəɎ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ɢɤɟɘəɞɨ ɛɞɜŰɏɚɞɡ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ Ůɝɑůɤůɖ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ (Ůɝɑůɤůɖ 

1) ɞɘ ˊɚŮɔɛŬŰɘəɞɑ ɢɎɟŰŮɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ. 
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ȹɖɛɘɞɡɟɔɐɗɖəŬɜ (ɢɟɐůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ Extract by Attributes əŬɘ Extract by 

mask) ŰɟŮɑɠ ɜɏɞɘ ɛŮ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ Űɘɛɏɠ Űɖɠ Ŭɟɔɑɚɞɡ, Űɞɡ 

űɩůűɞɟɞɡ əŬɘ Űɞɡ pH, ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ Űɘɠ ůɡɜɗɐəŮɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ  

ɛɞɜŰɏɚɞɡ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ. ɇŬ ŭŮŭɞɛɏɜŬ Űɤɜ ŰŮɚɘəɩɜ ˊɚŮɔɛŬŰɘəɩɜ ɢŬɟŰɩɜ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ŮɝɘůɩůŮɤɜ Űɞɡ ɛŬɗɖɛŬŰɘəɞɨ ɛɞɜŰɏɚɞɡ ɔɘŬ ɜŬ 

ɡˊɞɚɞɔɘůɗɞɨɜ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɛŮ ˊɟɎɝŮɘɠ ˊɚŮɔɛŬŰɘəɩɜ Ůˊɘˊɏŭɤɜ (ŭɘŬŭɘəŬůɑŬ 

raster calculator): 

Ŭ) Ƀɘ ˊɞůɧŰɖŰŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ əŬɘ ɞɘ ˊɞůɧŰɖŰŮɠ Űɤɜ űɤůűɞɟɘəɩɜ 

ɚɘˊŬůɛɎŰɤɜ ɔɘŬ ŰɟɑŬ ɎɟɘůŰŬ ŮˊɑˊŮŭŬ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ (20, 25, 30 ppm) 

ɓ) Ƀɘ ˊɞůɧŰɖŰŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŮɠ əŬɚɚɘɏɟɔŮɘŮɠ, ůŮ 

ůɢɏůɖ əŬɘ ɛŮ Űɞ ɎɟɘůŰɞ ŮˊɑˊŮŭɞ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ ɔɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ.  
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Ⱥɘə.2. ȼ ɟɞɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ Űɞɡ ɛɞɜŰɏɚɞɡ GIS
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3. ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɆɡɕɐŰɖůɖ 

3.1. ȷ́ ɞŰŮɚɏůɛŬŰŬ ŮűŬɟɛɞɔɐɠ Ůɝɑůɤůɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ůŮ ɧɚɖ Űɖɜ 

ˊŮɟɘɞɢɐ 

ɆŰɞɜ ɄɑɜŬəŬ 2 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ɛɞɜɞɛŮŰŬɓɚɖŰɎ ůŰŬŰɘůŰɘəɎ ɛŮɔɏɗɖ ɔɘŬ Űɘɠ 

ŮŭŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ 243 ŮŭŬűɩɜ ŭŮɘɔɛɎŰɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. 

ɄɑɜŬəŬɠ 2. ɆŰŬŰɘůŰɘəɎ ŭŮŭɞɛɏɜŬ Űɤɜ Űɘɛɩɜ ŮŭŬűɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ 

ɄȷɅȷɀȺɇɅɃɆ 
ɀȺɆɃɆ 

ɃɅɃɆ 

ȺȿȷɉȽɆɇȼ 

ɇȽɀȼ 

ɀȺũȽɆɇȼ 

ɇȽɀȼ 

ȯɟɔɘɚɞɠ (%) 29,56 6,7 67,0 

ūɩůűɞɟɞɠ (ppm) 44,68 2,1 260,0 

pH 7,43 5,0 8,5 

ɆŰɖɜ ȺɘəɧɜŬ 3 ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ɢɎɟŰŮɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ɔɘŬ ɧɚɖ Űɖɜ ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ ɔɘŬ Űɘɠ ŰɟŮɘɠ ŮŭŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ Ɏɟɔɘɚɞɠ, pH əŬɘ űɩůűɞɟɞ. Ⱥˊɑůɖɠ ůŰɞɜ ɑŭɘɞ 

ɢɎɟŰɖ ŮɛűŬɜɑɕŮŰŬɘ ɖ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ Űɖɠ Ůɝɑůɤůɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ. ȿɧɔɤ 

Űɤɜ ˊŮɟɘɞɟɘůɛɩɜ, ɓɎůŮɘ ŮŭŬűɘəɩɜ ůɡɜɗɖəɩɜ, ɖ ŮűŬɟɛɞɔɐ Űɖɠ Ůɝɑůɤůɖɠ Űɖɠ ɛŬəɟɎɠ 

Ůɝɘůɞɟɟɧˊɖůɖɠ, ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ 347 Ű. ɢɚɛ. (Ŭˊɧ 544 Ű. ɢɚɛ). ȼ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ Űɖɠ 

Ůɝɑůɤůɖɠ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ ɔəɟɑ ɢɟɩɛŬ ůŰɖɜ ȺɘəɧɜŬ 3ŭ. 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɖɠ 

ůɢɏůɖɠ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ˊɞɡ ɞŭɐɔɖůŮ ůŰɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ˊɞůɧŰɖŰŬɠ 

ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ (P2Ƀ5), ɖ ɞˊɞɑŬ ˊɟɏˊŮɘ ɜŬ ˊɟɞůŰŮɗŮɑ ɔɘŬ Űɖɜ ɚɑˊŬɜůɖ Űɤɜ 

əŬɚɚɘŮɟɔŮɘɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ Űɖɠ ɛŮɚɏŰɖɠ, ŬɜŬűɞɟɘəɎ əŬɘ ɛŮ ŰŬ ŰɟɑŬ ɎɟɘůŰŬ ŮˊɑˊŮŭŬ Űɞɡ 

űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ Kg P2Ƀ5/ůŰɟɏɛɛŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ˊŬɟŬəɎŰɤ ɄɑɜŬəŬ 3.  

Ⱥˊɑůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ˊɞůɧŰɖŰŮɠ ŭɨɞ ɚɘˊŬůɛɎŰɤɜ (Kg 0-20-0 ɐ 0-48-

0/ůŰɟɏɛɛŬ) ɛɏůɤ Űɤɜ ɞˊɞɑɤɜ ŮɑɜŬɘ ŮűɘəŰɧ ɜŬ ˊɟɞůŰŮɗɞɨɜ ůŰɞ ɏŭŬűɞɠ ɞɘ ŬˊŬɘŰɞɨɛŮɜŮɠ 

ˊɞůɧŰɖŰŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ (Kg P2Ƀ5/ůŰɟɏɛɛŬ), ɏŰůɘ ɩůŰŮ ɜŬ ɏɢɞɡɛŮ Űɞ 

əŬŰɎ ˊŮɟɑˊŰɤůɖ ɎɟɘůŰɞ ŮˊɑˊŮŭɞ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ.  
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Ⱥɘə.3. ɉɎɟŰŮɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ ɔɘŬ ɧɚɖ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ɄɑɜŬəŬɠ 3. ɄɞůɧŰɖŰŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ (P2Ƀ5) əŬɘ ˊɞůɧŰɖŰŮɠ űɤůűɞɟɘəɩɜ 

ɚɘˊŬůɛɎŰɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɞ ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ űɤůűɧɟɞɡ (P) ůŰɞ ɏŭŬűɞɠ 

ȷ/ȷ 
Popt 

(ppm) 

mg P / Kg 

ŮŭɎűɞɡɠ 

Kg P / 

ůŰɟɏɛɛŬ 

Kg P2Ƀ5  / 

ůŰɟɏɛɛŬ 

Kg 0-20-0 / 

ůŰɟɏɛɛŬ 

Kg 0-48-0 

/ ůŰɟɏɛɛŬ 

1 20 0 - 42 0 - 17 0 - 38 0 - 190 0 - 79 

2 25 0 - 53 0 - 21 0 - 49 0 - 244 0 - 102 

3 30 0 - 65 0 -26 0 - 60 0 - 298 0 - 124 

Ⱥˊɑůɖɠ ůŰɖɜ ŮɘəɧɜŬ 4, űŬɑɜŮŰŬɘ ɞ ɢɎɟŰɖɠ ɡˊɞɚɞɔɘůɛɞɨ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ɔɘŬ 

əɖˊŮɡŰɘəɎ ɗŮɟɛɞəɖˊɑɞɡ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ ɔɘŬ Popt = 30 ppm.  

ɆɨɛűɤɜŬ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ (ɄɑɜŬəŬɠ. 3) ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ˊɟɞəɨɣŮɘ Ŭˊɧ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ, əŬɘ ůŮ ůɢɏůɖ ɛŮ ŰŬ ŮˊɑˊŮŭŬ ŮˊɎɟəŮɘŬɠ Űɞɡ P ůŰɞ ɏŭŬűɞɠ, 

ůŰɞɜ ɄɑɜŬəŬ 4 ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ Ůɨɟɞɠ Űɤɜ Űɘɛɩɜ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ˊɞůɩɜ Űɞɡ 

ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ ɔɘŬ ŰŬ ŬɔɟɞŰŮɛɎɢɘŬ ɛŮ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ 

Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ɆɡɔəŮəɟɘɛɏɜŬ ɔɘŬ ŰŬ 2020 ŬɔɟɞŰŮɛɎɢɘŬ ŮɚŬɘɞəŬɚɚɘɏɟɔŮɘŬɠ 

(ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ 1818 ůŰɟŮɛɛɎŰɤɜ) ɖ ɛɏůɖ ˊɞůɧŰɖŰŬ ŮűŬɟɛɞɔɐɠ űɤůűɞɟɘəɐɠ 
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ɚɑˊŬɜůɖɠ ŮɑɜŬɘ 6,52 Kg P2O5 / ůŰɟɏɛɛŬ, Ůɜɩ ɓɟɏɗɖəŬɜ əŬɘ ɗɏůŮɘɠ ŬɔɟɞŰŮɛŬɢɑɤɜ ɧˊɞɡ 

ŬˊŬɘŰŮɑŰŬɘ ɏɤɠ əŬɘ 29,55 Kg P2O5 / ůŰɟɏɛɛŬ. 

 

Ⱥɘə. 4. ɉɎɟŰɖɠ ɡˊɞɚɞɔɘůɛɞɨ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ əɖˊŮɡŰɘəɩɜ ɗŮɟɛɞəɖˊɑɞɡ 

ɄɑɜŬəŬɠ 4. ɄɞůɧŰɖŰŮɠ ˊŮɜŰɞɝŮɘŭɑɞɡ Űɞɡ űɤůűɧɟɞɡ (P2Ƀ5)/ůŰɟɏɛɛŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ ŮˊɘɗɡɛɖŰɧ 

ŮˊɑˊŮŭɞ űɤůűɧɟɞɡ (P) ůŰɞ ɏŭŬűɞɠ əŬɘ Űɖɜ əŬɚɚɘɏɟɔŮɘŬ. 

ȾȷȿȿȽȺɅũȺȽȷ 

ȷɅȽɆɇɃ 

ȺɄȽɄȺȹɃ 

P (ppm) 

ȷɟɘɗɛɧɠ 

Ŭɔɟɞ- 

ŰŮɛŬ-

ɢɑɤɜ 

Ɇɡɜɞɚɘəɐ 

ɏəŰŬůɖ 

(ŮəŰɎɟɘŬ.) 

ɀɏůɞɠ 

ɧɟɞɠ 

Kg P2O5/ 

ůŰɟɏɛɛŬ 

ȷɄȷȽɇɃɈɀȺɁȼ 

ɀȺũȽɆɇȼ 

ɆɈɁȽɆɇɋɀȺɁȼ 

ɄɃɆɃɇȼɇȷ 

Kg P2O5/ůŰɟɏɛɛŬ 

ɇɡˊɘəɐ 

Ŭˊɧəɚɘůɖ 

Kg P2O5/ 

ůŰɟɏɛɛŬ 

ȺůˊŮɟɘŭɞŮɘŭɐ 20 510 459 5,82 29,4 5,91 

ȺɚɘɎ 20 2020 181,8 6,52 29,55 5,60 

ɆɘŰɖɟɎ,       

ȷɟŬɓɧůɘŰɞɠ, 

ȸŬɛɓɎəɘ, 

ȾɖˊŮɡŰɘəɎ 

(ɈˊŬɑɗɟɘŬ) 

25 5449 4904,1 9,50 40,31 7,29 

ȾŰɖɜɞŰɟɞűɘəɎ 20 1272 114,5 7,27 34,21 6,59 

ȷɛˊɏɚɘ, 

ȹŮɜŭɟɩŭŮɘɠ 

əŬɚɚɘɏɟɔŮɘŮɠ 

20 257 231,3 6,56 23,89 5,58 

ȾɖˊŮɡŰɘəɎ 

(ŪŮɟɛɞəɖˊɑɞɡ) 
30 157 141,3 12,19 44,47 10,44 

3.2. ɉɤɟɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ɔɘŬ ůɡɔəŮəɟɘɛɏɜŮɠ 

əŬɚɚɘɏɟɔŮɘŮɠ. 

ɆŰɞɜ ɄɑɜŬəŬ 4 ˊŬɟŬŰɖɟŮɑŰŬɘ ŭɘŬűɞɟɞˊɞɑɖůɖ əŬŰɎ ˊɞɚɨ Űɞɡ ɛɏůɞɡ ɧɟɞɡ Űɖɠ 
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ŬˊŬɘŰɞɨɛŮɜɖɠ ˊɞůɧŰɖŰŬɠ Kg P2O5/ůŰɟɏɛɛŬ əŬɘ ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ, ůŮ ůɢɏůɖ ɛŮ Űɖɜ 

ŬˊŬɘŰɞɨɛŮɜɖ ɛɏɔɘůŰɖ ůɡɜɘůŰɩɛŮɜɖ ˊɞůɧŰɖŰŬ. ȷɡŰɧ ɞŭɖɔŮɑ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ, 

ɡˊɎɟɢŮɘ ůɖɛŬɜŰɘəɐ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ. ɆŰɖɜ 

ȺɘəɧɜŬ 5 ŮɛűŬɜɑɕŮŰŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŮ ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɖ ŬˊŬɘŰɞɨɛŮɜɖ 

ˊɞůɧŰɖŰŬ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ůŮ ŬɔɟɞŰŮɛɎɢɘŬ ůɘŰɖɟɩɜ. Ⱥˊɑůɖɠ ůŰɖɜ ȺɘəɧɜŬ 6 

ˊŬɟŬŰɖɟŮɑŰŬɘ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ ɧɢɘ ɛɧɜɞ ůŮ ɔŮɘŰɞɜɘəɎ ŬɔɟɞŰŮɛɎɢɘŬ əŬɚɚɘɏɟɔŮɘŬɠ 

ŮůˊŮɟɘŭɞŮɘŭɩɜ, ŬɚɚɎ ŬəɧɛŬ əŬɘ ɛɏůŬ ůŰɞ ɑŭɘɞ ŬɔɟɞŰŮɛɎɢɘɞ. ȼ ˊŬɟŬŰɖɟɞɨɛŮɜɖ 

ŭɘŬűɞɟɞˊɞɑɖůɖ ůŰɞ ɑŭɘɞ ŬɔɟɞŰŮɛɎɢɘɞ ɞűŮɑɚŮŰŬɘ ůŰɖ ŭɘŬűɞɟŮŰɘəɐ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ 

ŭɘŬɗɏůɘɛɞ ŮŭŬűɘəɧ P. Ⱥˊɑ ˊɚɏɞɜ ɧŰŬɜ ɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ ůŮ űɩůűɞɟɞ 

ɡˊŮɟɓŬɑɜŮɘ Űɖɜ optimum Űɘɛɐ ɔɘŬ əɎɗŮ əŬɚɚɘɏɟɔŮɘŬ ŰɧŰŮ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ɚɑˊŬɜůɖ. 

ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧɛɤɠ, ɧŰɘ ɖ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ɛˊɞɟŮɑ ɜŬ 

ɞűŮɑɚŮŰŬɘ əŬɘ ůŰɖɜ ɛɖ ɞɛɞɘɧɛɞɟűɖ (ɞɟɗɞɚɞɔɘəɐ) ɚɑˊŬɜůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Ŭˊɧ Űɞɡɠ 

ˊŬɟŬɔɤɔɞɨɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŰŬ ˊɟɞɖɔɞɨɛŮɜŬ ɢɟɧɜɘŬ, ˊɟŬəŰɘəɐ ɖ ɞˊɞɑŬ ŮɑɢŮ ɤɠ 

ŬˊɞŰɏɚŮůɛŬ əŬɘ Űɖɜ ŭɘŬűɞɟŮŰɘəɐ Űɘɛɐ Űɞɡ ŮŭŬűɘəɞɨ űɤůűɧɟɞɡ ŬəɧɛŬ əŬɘ ŮɜŰɧɠ Űɞɡ 

ɑŭɘɞɡ ŬɔɟɞŰŮɛŬɢɑɞɡ (ȺɘəɧɜŬ 6), ɖ ɞˊɞɑŬ ŰŮɚɘəɎ ɞŭɖɔŮɑ əŬɘ ůŰɖɜ ˊŬɟŬŰɖɟɞɨɛŮɜɖ 

ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŬ Űɖɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ. 

 

Ⱥɘə.5. ɄŬɟŬɚɚŬəŰɘəɧŰɖŰŬ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ůŮ ŬɔɟɞŰŮɛɎɢɘŬ ůɘŰɖɟɩɜ. 
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Ⱥɘə.6. ɄŬɟŬɚɚŬəŰɘəɧŰɖŰŬ 

űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ ŮɜŰɧɠ 

ŬɔɟɞŰŮɛŬɢɑɤɜ ŮůˊŮɟɘŭɞŮɘŭɩɜ. 

4. ɆɡɕɐŰɖůɖ ï ɆɡɛˊŮɟɎůɛŬŰŬ  

ɆɡɛˊŮɟŬůɛŬŰɘəɎ ŬɜŬűɏɟŮŰŬɘ ɧŰɘ ɛŮ Űɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ əŬŰŬɓɚɐɗɖəŮ 

ˊɟɞůˊɎɗŮɘŬ, ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS, ɜŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ɔŮɜɘəɏɠ ɚɘˊŬɜŰɘəɏɠ Ŭɔɤɔɏɠ (Kg 

P2O5 / ůŰɟɏɛɛŬ) ŬɜɎ əŬɚɚɘɏɟɔŮɘŬ, ɏɢɞɜŰŬɠ ɤɠ ɓɎůɖ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɢɤɟɘəɐɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ŭŮŭɞɛɏɜɤɜ ŮɟɔŬůŰɖɟɘŬəɩɜ ŮŭŬűɘəɩɜ ŬɜŬɚɨůŮɤɜ. 

ȺˊɘůɖɛŬɑɜŮŰŬɘ ɧŰɘ ɔɘŬ Űɘɠ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ɚɘˊŬɜŰɘəɏɠ Ŭɔɤɔɏɠ ɚɐűɗɖəŮ ɡˊô ɧɣɖ ɖ 

Ůɝɑůɤůɖ Űɖɠ ɛŬəɟɎɠ Ůɝɘůɞɟɟɧˊɖůɖɠ, ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ Űɞɜ Ŭűɞɛɞɘɩůɘɛɞ űɩůűɞɟɞ Űɞɡ 

ŮŭɎűɞɡɠ, Űɞ ˊɞůɞůŰɧ Űɖɠ Ŭɟɔɑɚɞɡ ůŰɞ ɏŭŬűɞɠ, əŬɘ Űɞ ŮˊɘɗɡɛɖŰɧ ŮˊɑˊŮŭɞ Űɞɡ űɤůűɧɟɞɡ 

ůŰɞ ɏŭŬűɞɠ. 

Ⱥˊɘˊɚɏɞɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɖɠ ɚɘˊŬɜŰɘəɐɠ Ŭɔɤɔɐɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ, ɘůɢɨɞɡɜ ɔɘŬ Űɘɠ 

ɛŮŰɟɐůŮɘɠ Űɞɡ űɤůűɧɟɞɡ ˊɞɡ ɏɔɘɜŬɜ Űɖ ŭŮŭɞɛɏɜɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. ũɘŬ ŰŬ ŮˊɧɛŮɜŬ 

ɢɟɧɜɘŬ, ɚɧɔɤ Űɖɠ ɡˊɞɚŮɘɛɛŬŰɘəɐɠ ŭɟɎůɖɠ Űɤɜ űɤůűɞɟɘəɩɜ ɚɘˊɎɜůŮɤɜ ɞɘ Űɘɛɏɠ Űɞɡ 

űɤůűɧɟɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ɡɣɖɚɧŰŮɟŮɠ ɞˊɧŰŮ ɗŬ ˊɟɞůŰɑɗŮɜŰŬɘ ɛɘəɟɧŰŮɟŬ ˊɞůɎ 

ˊɞɡ ɗŬ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖ ůɡɜŰɐɟɖůɖ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ űɤůűɧɟɞɡ ůŰɞ ɏŭŬűɞɠ. 

Ⱥˊɑůɖɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɘŬ ůɡɛˊɚɖɟɤɛŬŰɘəɐ ɛŮɚɏŰɖ 

ɚŬɛɓɎɜɞɜŰŬɠ ɡˊô ɧɣɖ ŰŬ ˊŬɟŬˊɎɜɤ Ůˊɘˊɚɏɞɜ ůŰɞɘɢŮɑŬ, ŬɚɚɎ əŬɘ Űɖɜ ŮɝɏŰŬůɖ 

ŭŮɘɔɛɎŰɤɜ űɨɚɚɤɜ ɛŮ Űɖ ɛɏɗɞŭɞ Űɖɠ űɡɚɚɞŭɘŬɔɜɤůŰɘəɐɠ, ɏŰůɘ ɩůŰŮ ɜŬ ŮɝŬɢɗɞɨɜ 

ůɡɛˊŮɟɎůɛŬŰŬ ɔɘŬ Űɖ ɗɟŮˊŰɘəɐ əŬŰɎůŰŬůɖ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ, əŬɘ ɔŮɜɘəɧŰŮɟŬ ɔɘŬ Űɖ 

ɚɑˊŬɜůɖ, ɛŮ ůɡɜŭɡŬůɛɧ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ŬɜŬɚɨůŮɤɜ ŮŭɎűɞɡɠ əŬɘ Űɤɜ 

ŬɜŬɚɨůŮɤɜ űɨɚɚɤɜ Űɤɜ əŬɚɚɘŮɟɔŮɘɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ ɛŮɚɏŰɖɠ.  
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ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɖ űɤůűɞɟɘəɐ ɚɑˊŬɜůɖ ˊɟɏˊŮɘ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɧɜɞ ůŰɘɠ 

ɗɏůŮɘɠ ŮəŮɑɜŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ, əŬɘ ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɞ űɩůűɞɟɞɠ ŮɑɜŬɘ Űɞ 

əŬŰô Ůɝɞɢɐɜ ɛɖ əɘɜɖŰɘəɧ ůŰɞɘɢŮɑɞ ɖ əŬɚɚɘɏɟɔŮɘŬ ɗŬ ŬɜŰŬˊɞəɟɘɗŮɑ əŬŰɎ Űɖɜ ŰɟɏɢɞɡůŬ 

əŬɚɚɘŮɟɔɖŰɘəɐ ˊŮɟɑɞŭɞ, Ůűô ɧůɞɜ Űɞ ɚɑˊŬůɛŬ ŮɜůɤɛŬŰɤɗŮɑ ůŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ 

ɛŮɔŬɚɨŰŮɟɞ ɓɎɗɞɠ. 

ȺɘŭɘəɧŰŮɟŬ ɖ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɖɠ ɚɑˊŬɜůɖɠ ɔɘŬ Űɘɠ ŭŮɜŭɟɩŭŮɘɠ əŬɚɚɘɏɟɔŮɘŮɠ  ŭŮɜ 

ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ɖ ŮˊɘɗɡɛɖŰɐ Ŭűɞɨ ɞ űɩůűɞɟɞɠ ŮɑɜŬɘ ɛɖ əɘɜɖŰɘəɧ ůŰɞɘɢŮɑɞ əŬɘ ŭŮɜ 

ɛˊɞɟŮɑ ɜŬ űɗɎůŮɘ ůŰɞ ɟɘɕɘəɧ ůɨůŰɖɛŬ ůŮ ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ.  

ɄɎɜŰɤɠ ɖ ˊɞůɞŰɘəɐ əŬɘ ˊɞɘɞŰɘəɐ ɓŮɚŰɑɤůɖ Űɖɠ ˊŬɟŬɔɤɔɐɠ ɗŬ ŮˊɘŰŮɡɢɗŮɑ ůŮ 

ůɡɜŭɡŬůɛɧ əŬɘ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ ɔŮɜɘəɧŰŮɟɖɠ ɞɟɗɞɚɞɔɘəɐɠ ɚɑˊŬɜůɖɠ.  

ȼ ɢɟɖůɘɛɞˊɞɑɖůɖ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ, ɛŮɗɧŭɤɜ ɢɤɟɘəɐɠ 

ˊŬɟŮɛɓɞɚɐɠ əŬɗɩɠ əŬɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ ˊŬɟŬɛŮŰɟɘəɩɜ ɢɤɟɘəɩɜ ɛɞɜŰɏɚɤɜ ɏŭŮɘɝŮ 

ɧŰɘ ŬűŮɜɧɠ ɛŮɜ ŭɘŮɡəɞɚɨɜŮɘ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬɜŬɔəŬɑŬɠ űɤůűɞɟɘəɐɠ ɚɑˊŬɜůɖɠ əŬɘ 

ŬűŮŰɏɟɞɡ ŮɜŰɞˊɑɕŮɘ ˊŬɟŬɚɚŬəŰɘəɧŰɖŰŮɠ Űɤɜ ŬɜŬɔəɩɜ ůŮ ɚɘˊɎůɛŬŰŬ Ŭəɧɛɖ əŬɘ ɛɏůŬ ůŮ 

ɏɜŬ ŬɔɟɞŰŮɛɎɢɘɞ, əŬŰŬŭŮɘəɜɨɞɜŰŬɠ ŰŮɚɘəɎ ɧŰɘ ɖ ɔŮɤɟɔɑŬ ŬəɟɘɓŮɑŬɠ ůŰɖɟɑɕŮŰŬɘ ůŮ 

ɔŮɤɔɟŬűɘəɏɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɢɤɟɘəɏɠ ŬɜŬɚɨůŮɘɠ əŬɘ ɢɤɟɘəɏɠ 

ŮˊŮɝŮɟɔŬůɑŮɠ. 
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ȹȽȺɅȺɈɁȼɆȼ ɇȼɆ ȹȽȷɆɄɃɅȷɆ ɄȷɅȷȹɃɆȽȷȾɋɁ ɃȽɁɃɄɃȽȼɆȽɀɋɁ 

ɄɃȽȾȽȿȽɋɁ ȷɀɄȺȿɃɈ ɆɇɃ ȷɀɄȺȿɃɃȽɁȽȾɃ ɇɃɄȽɃ ɇȼɆ ȻȷȾɈɁŪɃɈ 

ȷɜŬůŰɎůɘɞɠ ȾɞɚŮɨɟɖɠ1 ,ȾɤɜůŰŬɜŰɑɜŬ ɄŬɜŬɔɘɤŰŬəɞˊɞɨɚɞɡ2 

1ɇɛɐɛŬ ȹɘŬɢŮɑɟɘůɖɠ ɄŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ ūɡůɘəɩɜ Ʉɧɟɤɜ, ɄɞɚɡŰŮɢɜɘəɐ Ɇɢɞɚɐ, 

ɄŬɜŮˊɘůŰɐɛɘɞ ɄŬŰɟɩɜ (mfortosi@otenet.gr) 
2 Universit¨ degli Studi Guglielmo Marconi, Rome, Italy 

ɄŮɟɑɚɖɣɖ 

ȾŬɗɩɠ ɞɘ ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ Ůɘŭɩɜ, ŬɜŰɘəŬɗɘůŰɎɛŮɜŮɠ Ŭˊɧ 

ɓŮɚŰɘɤɛɏɜŮɠ əŬɘ ɡɣɖɚɩɜ ŬˊɞŭɧůŮɤɜ, ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŮ ɛɖ Ůɡɜɞɥəɏɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ 

ůɡɜɗɐəŮɠ, ŮɛűŬɜɑɕŮɘ ŮɜŭɘŬűɏɟɞɜ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ˊɞůɞůŰɞɨ ɧˊɞɡ ůɡɛɓŬɑɜŮɘ ŬɡŰɧ, 

ɤɠ ˊɟɞɠ Űɞ ůɨɜɞɚɞ Űɖɠ əŬɚɚɘŮɟɔɞɨɛŮɜɖɠ ɏəŰŬůɖɠ Űɞɡ Ůɑŭɞɡɠ, ůŮ ɏɜŬɜ Űɧˊɞ ŬɜŬűɞɟɎɠ. 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŬɜŬűɏɟŮŰŬɘ ůŮ ɏɟŮɡɜŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ ˊɞɡ 

Ůˊɘŭɟɞɨɜ ůŰɖ ŭɘŬůˊɞɟɎ, ůŰɞ ɜɖůɑ Űɖɠ ȻŬəɨɜɗɞɡ, ˊŬɟŬŭɞůɘŬəɩɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ 

ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ɔɘŬ Űɘɠ ɞˊɞɑŮɠ Űɞ ŮɜŭɘŬűɏɟɞɜ Űɤɜ ˊŬɟŬɔɤɔɩɜ ɜŬ Űɘɠ ŭɘŬŰɖɟɞɨɜ ůŰɘɠ 

ŬɔɟɞŰɘəɏɠ Űɞɡɠ ŮəɛŮŰŬɚɚŮɨůŮɘɠ ɛŮɘɩɗɖəŮ ůŰŬŭɘŬəɎ Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ 2006-2012. 

ũɘŬ Űɖ ŭɘɎɔɜɤůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ 

ůŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ, ɧˊɞɡ ŬɡŰɏɠ ŮɛűŬɜɑɕɞɜŰŬɘ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔŮɤɔɟŬűɘəɎ 

ůɡůŰɐɛŬŰŬ ˊɚɖɟɞűɞɟɘɩɜ, ŬɛˊŮɚɞəɞɛɘəɞɑ ɓɘɞəɚɘɛŬŰɘəɞɑ ŭŮɑəŰŮɠ əŬɘ ŮŭŬűɘəɏɠ ɘŭɘɧŰɖŰŮɠ 

Űɞɡ ŮɟŮɡɜɞɨɛŮɜɞɡ Űɧˊɞɡ. 

ɆŰɖ ȻɎəɡɜɗɞ ŭɘŬˊɘůŰɩɜŮŰŬɘ ɧŰɘ, ɛŮɑɤůɖ Űɖɠ ɏəŰŬůɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ůŮ ˊɞůɞůŰɧ 

ɛɘəɟɧŰŮɟɞ Ŭˊɧ 1% Űɖɠ ůɡɜɞɚɘəɎ əŬɚɚɘŮɟɔɞɨɛŮɜɖɠ ɏəŰŬůɖɠ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ 

ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɤɜ ɚŮɡəɩɜ ˊɞɘəɘɚɘɩɜ ůŮ ŭɡůɛŮɜŮɑɠ ɔɘô ŬɡŰɏɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ, ůŮ ŬɜŰɑɗŮůɖ ˊɟɞɠ Űɘɠ ɏɔɢɟɤɛŮɠ, ɞɘ ɞˊɞɑŮɠ ŭɘŬŰɖɟɞɨɜŰŬɘ ůŮ 

Ůɡɜɞɥəɏɠ ŬɛˊŮɚɞəɞɛɘəɎ ɗɏůŮɘɠ. 

ɆŰɘɠ ɞɟɘŬəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɘəɘɚɘɩɜ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ əŬɘ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ Ŭɟɘɗɛɧ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɘəŰɧŰŮɟɞ Űɤɜ Űɟɘɩɜ, ɚɧɔɤ ůɖɛŬɜŰɘəɐɠ ŮŰŮɟɞɔɏɜŮɘŬɠ Űɤɜ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ůɡɜɗɖəɩɜ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɠ ɞ ɔŮɜɘəɧɠ ɢŬɟŬəŰɖɟɘůɛɧɠ Űɤɜ ɗɏůŮɤɜ 

ɤɠ Ůɡɜɞɥəɩɜ ɐ ŭɡůɛŮɜɩɜ əŬɘ ɔɘŬ Űɞɡɠ ŭɨɞ ɢɟɤɛŬŰɘəɞɨɠ Űɨˊɞɡɠ. 

ɄŬɟɎɚɚɖɚŬ, ɛɏůɤ ŮɛˊŮɘɟɘəɐɠ ɏɟŮɡɜŬɠ əŬɘ ɢɟɐůɖɠ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ 

Ʉɚɖɟɞűɞɟɘɩɜ ɓɟɏɗɖəŮ ɧŰɘ ůŰɖ ȻɎəɡɜɗɞ, ɖ Ůˊɘɚɞɔɐ, ˊŬɟɎɔɤɜ ɞ ɞˊɞɑɞɠ əŬɗɞɟɑɕŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ ɛŮŰŬɓɎɚɚŮŰŬɘ ůŰɞɜ 

ɢɩɟɞ. ȾŬɗɩɠ ɞɘ ŮəŰɎůŮɘɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ɛŮɘɩɜɞɜŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɤɜ 

ɚŮɡəɩɜ ˊɞɘəɘɚɘɩɜ ŮɛűŬɜɑɕŮŰŬɘ Ŭɡɝɖɛɏɜɖ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ 

ˊɞɡ ŭŮɜ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ Űɞɡɠ. 

mailto:mfortosi@otenet.gr
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ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȻɎəɡɜɗɞɠ, GIS, ŬɛˊŮɚɞəɞɛɑŬ, ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ, ɓɘɞəɚɘɛŬŰɘəɞɑ 

ŭŮɑəŰŮɠ, ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ. 

1. ȺɘůŬɔɤɔɐ 

ȼ ŭɘŬůˊɞɟɎ əŬɚɚɘŮɟɔɞɨɛŮɜɤɜ ˊɞɘəɘɚɘɩɜ əŬɘ ɡɓɟɘŭɑɤɜ űɡŰɘəɩɜ Ůɘŭɩɜ əŬɘ ɖ 

ůɡůɢɏŰɘůɐ Űɖɠ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ ŬˊɞŰŮɚŮɑ ŬɜŰɘəŮɑɛŮɜɞ ɏɟŮɡɜŬɠ Ŭˊɧ Űɖ 

ŭŮəŬŮŰɑŬ Űɞɡ ô40. (Ryan əŬɘ Gross 1943). ȷˊɧ ŰɧŰŮ ɛɘŬ ŮɡɛŮɔɏɗɖɠ ɓɘɓɚɘɞɔɟŬűɑŬ ɏɢŮɘ 

ŬɜŬˊŰɡɢɗŮɑ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊɑŭɟŬůɖ ˊŬɟŬɔɧɜŰɤɜ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɖ 

ŭɘŬůˊɞɟɎ ˊɞɘəɘɚɘɩɜ, ɛŮ Űɘɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ, ɜŬ ɏɢɞɡɜ ɏɜŬ ɛŮɔɎɚɞ ˊɞůɞůŰɧ Űɞɡ 

ŮɟŮɡɜɖŰɘəɞɨ ŬɜŰɘəŮɘɛɏɜɞɡ əŬɘ Űɖɜ ɏɟŮɡɜŬ Űɖɠ ŭɘŬůˊɞɟɎɠ Űɞˊɘəɩɜ ́ ɞɘəɘɚɘɩɜ Ůɜɧɠ Űɧˊɞɡ 

ɜŬ ŮɛűŬɜɑɕŮɘ ɘŭɘŬɑŰŮɟɞ ŮɜŭɘŬűɏɟɞɜ. 

ȼ ɓŬɟɨŰɖŰŬ ůŰɖɜ ɏɟŮɡɜŬ Űɖɠ ŭɘŬůˊɞɟɎɠ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ ɛŮ əɟɘŰɐɟɘɞ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ ŮɑɜŬɘ Ůɨɚɞɔɖ əŬɗɩɠ Űɞ ˊŬɟŬɔɧɛŮɜɞ ˊɟɞɥɧɜ, ŮɑŰŮ ˊɟɞɞɟɑɕŮŰŬɘ 

ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ əɟŬůɘɩɜ ɛŮ Ůɛˊɞɟɘəɧ ɧɜɞɛŬ (branded name wines), ɞˊɧŰŮ ɖ 

ˊɞůɧŰɖŰŬ ˊŬɟŬɔɤɔɐɠ ɏɢŮɘ ɛŮɔŬɚɨŰŮɟɖ ůɖɛŬůɑŬ, ŮɑŰŮ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ 

Űɞˊɘəɩɜ əɟŬůɘɩɜ (terroir wines), ɛŮ ŮɘŭɘəɎ ŬɜŬɔɜɤɟɑůɘɛŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɞɘ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ŮˊɖɟŮɎɕɞɡɜ, Űɧůɞ Űɖɜ ˊɞůɧŰɖŰŬ, ɧůɞ əŬɘ Űɖɜ ˊɞɘɧŰɖŰŬ 

Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ˊɟɞɥɧɜŰɞɠ. 

ɇɞ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɖ ŭɘŬůˊɞɟɎ ˊŬɟŬŭɞůɘŬəɩɜ ˊɞɘəɘɚɘɩɜ ɞűŮɑɚŮŰŬɘ ůŰɞ ɧŰɘ 

ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ ɤɠ ɖ əŬŰɖɔɞɟɑŬ ɔŮɜŮŰɘəɩɜ ˊɧɟɤɜ ˊɞɡ əɘɜŭɡɜŮɨŮɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ 

ŮɝŬűɎɜɘůɖ (Hawkes 1983, Fowler əŬɘ Mooney 1990), ŬˊɞŰŮɚɞɨɜ ŭŮ ɡɣɖɚɎ ŮˊɑˊŮŭŬ 

ɔŮɜŮŰɘəɐɠ ˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ŮˊɑəŮɜŰɟɞ Űɤɜ ˊɟɞůˊŬɗŮɘɩɜ ŭɘŬŰɐɟɖůɖɠ Űɖɠ ŬɔɟɞŰɘəɐɠ 

ɓɘɞɚɞɔɘəɐɠ ˊɞɘəɘɚɧŰɖŰŬɠ (FAO, http: www.fao.org/economic/esa/seed2d/glossary/). Ƀɘ 

ŬɔɟɧŰŮɠ Űɘɠ Ůˊɘɚɏɔɞɡɜ ˊɟɞɠ əŬɚɚɘɏɟɔŮɘŬ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɜŰɘɛŮŰɤˊɑůɞɡɜ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ (Bellon 1996), ˊɟɞůɓɚɏˊɞɜŰŬɠ ůŰɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ 

ɤűɏɚŮɘŬɠ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ əŬɗɞɟɑɕŮɘ ůŮ ɏɜŬ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɐɠ 

Űɞɡɠ. 

ȼ ɏɟŮɡɜŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɏɢŮɘ ɤɠ əɨɟɘɞ ůŰɧɢɞ Űɖ ŭɘŮɟŮɨɜɖůɖ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɘŬůˊɞɟɎ, ůŰɞ ɜɖůɑ Űɖɠ ȻŬəɨɜɗɞɡ, ˊŬɟŬŭɞůɘŬəɩɜ 

ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ, əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ůŮ ɛɘəɟɏɠ ŮəŰɎůŮɘɠ əŬɘ Űɖ 

ůɨɔəɟɘůɐ Űɞɡɠ ɛŮ ůɨɔɢɟɞɜŬ ŮˊɘəɟŬŰɞɨůŮɠ, ŮˊɘůŰɖɛɞɜɘəɎ ŰŮəɛɖɟɘɤɛɏɜŮɠ əŬɘ ŬˊɞŭŮəŰɏɠ 

ɓɏɚŰɘůŰŮɠ Ůˊɘɚɞɔɏɠ. ɋɠ ŬɘŰɑŬ Ůˊɘɚɞɔɐɠ Űɖɠ ȻŬəɨɜɗɞɡ ŬˊɞŰɏɚŮůŮ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ ɜɖůɑ 

ɏɢŮɘ ŬɜŬɔɜɤɟɘůŰŮɑ ɤɠ Űɧˊɞɠ Űɞɡ ŮɚɚŬŭɘəɞɨ ɢɩɟɞɡ ɧˊɞɡ ɘůŰɞɟɘəɎ əŬɚɚɘŮɟɔŮɑŰŬɘ ɏɜŬɠ 

ˊɞɚɨ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ˊŬɟŬŭɞůɘŬəɩɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ Ŭɛˊɏɚɞɡ (ȿɞɔɞɗɏŰɖɠ 

1975). 
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Ⱥˊɑůɖɠ, əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ ɖ Ůˊɘɚɞɔɐ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭˊɧ Űɞɡɠ 

ˊŬɟŬɔɤɔɞɨɠ, ɖ ŭɡɜŬŰɧŰɖŰŬ (ŭɡɜŬɛɘəɐ) Ůˊɘɓɑɤůɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ, ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ 

ŬɔɟɞŰɩɜ əŬɘ ˊɤɠ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ŬɡŰɞɑ ɛŮŰŬɓɎɚɚɞɜŰŬɘ ɢɤɟɘəɎ ůŰŬ ɧɟɘŬ Űɖɠ ȻŬəɨɜɗɞɡ. 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɤɠ ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ ɞɟɑɕɞɜŰŬɘ ŬɡŰɏɠ ɞɘ 

ɞˊɞɑŮɠ ɏɢɞɡɜ ˊɟɞůŬɟɛɞůŰŮɑ ůŰɞ űɡůɘəɧ əŬɘ ˊɞɚɘŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ Ůɜɧɠ Űɧˊɞɡ 

(www.fao.org/economic/esa/seed2d/glossary/). 

2. ɀɏɗɞŭɞɘ ï ɈɚɘəɎ 

2.1 ɄŬɟɞɡůɑŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ 

ɇɞ ɜɖůɑ Űɖɠ ȻŬəɨɜɗɞɡ ŮɡɟɑůəŮŰŬɘ ůŰɖ ŭɡŰɘəɐ ˊɚŮɡɟɎ Űɖɠ ȺɚɚɎŭŬɠ. ȰɢŮɘ ɏəŰŬůɖ 

406 Km2 əŬɘ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ 758 m. ȼ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬ ŬűɞɟɎ ˊɚɏɞɜ Űɖɠ 

ůŰŬűɘŭɞəŬɚɚɘɏɟɔŮɘŬɠ, Űɖɜ ɝɖɟɘəɐ əŬɚɚɘɏɟɔŮɘŬ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ, ɖ 

ˊɚŮɘɞɜɧŰɖŰŬ Űɤɜ ɞˊɞɑɤɜ ŬˊŬɜŰɎŰŬɘ Ŭˊɧ ŬɟɢŬɘɧŰŬŰɞɡɠ ɢɟɧɜɞɡɠ. ȺɘŭɘəɧŰŮɟŬ, ɖ 

ŬɛˊŮɚɞɞɘɜɘəɐ ˊŬɟɎŭɞůɖ Űɖɠ ȻŬəɨɜɗɞɡ ŮɑɜŬɘ ɔɜɤůŰɐ Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɤɜ ūɞɘɜɑəɤɜ 

(1200 ˊ.ɉ. ï 900 ˊ.ɉ.), ɞɘ ɞˊɞɑɞɘ ŮɛˊɞɟŮɡɧŰŬɜ Űɞɜ ˊŬɟŬɔɧɛŮɜɞ ɞɑɜɞ. ȾŬŰɎ Űɞɡɠ 

Ƀɛɖɟɘəɞɨɠ ɉɟɧɜɞɡɠ (ˊŮɟɑ Űɞ 735 ˊ.ɉ.), ɛŮŰŬɝɨ Ɏɚɚɤɜ ˊɟɞɥɧɜŰɤɜ Ŭˊɧ Űɞɡɠ ˊɚɞɨůɘɞɡɠ 

ŬɛˊŮɚɩɜŮɠ ˊŬɟŬɔɧŰŬɜ Űɞ Ŭˊô ŬɡŰɞɨɠ ɞɜɞɛŬůŰɧ əɟŬůɑ Űɞɡ ɜɖůɘɞɨ (ɉɘɩŰɖɠ 1849, Ȼɩɖɠ 

1955). ȷˊɧ ŰɧŰŮ əŬɘ ɛɏɢɟɘ ůɐɛŮɟŬ ŬˊɞŰŮɚŮɑ ɏɜŬ Ŭˊɧ ŰŬ əɨɟɘŬ ˊɟɞɥɧɜŰŬ Űɞɡ Űɧˊɞɡ. 

ȽŭɘŬɑŰŮɟɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬɠ ůɡɜɘůŰɎ ɞ ůɡɔəɟɘŰɘəɎ ɛŮɔɎɚɞɠ 

Ŭɟɘɗɛɧɠ ˊɞɘəɘɚɘɩɜ, ŰɟɘɎɜŰŬ ŰɏůůŮɟɘɠ Űɤɜ ɞˊɞɑɤɜ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ůŰɘɢɞɨɟɔɖɛŬ 

ɢɟɞɜɞɚɞɔɞɨɛŮɜɞ Ŭˊɧ Űɞ ɏŰɞɠ 1601 (ȿɞɔɞɗɏŰɖɠ 1975).  

ɆɨɛűɤɜŬ ɛŮ ůŰɞɘɢŮɑŬ Űɞɡ ɈˊɞɡɟɔŮɑɞɡ ȷɔɟɞŰɘəɐɠ ȷɜɎˊŰɡɝɖɠ əŬɘ ɇɟɞűɑɛɤɜ 

(Ɉ.Ʉ.ȷ.ȷ.ɇ. 2012) ɖ əŬɚɚɘɏɟɔŮɘŬ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ əŬŰŬɔɟɎűŮŰŬɘ ůŮ ɧɚŮɠ Űɘɠ 

Űɞˊɘəɏɠ əɞɘɜɧŰɖŰŮɠ (Local Administrative Units-LAU 5, EUROSTAT, 2010) Űɞɡ 

ɜɖůɘɞɨ. ɆɡɜɞɚɘəɎ ŮəŰŮɑɜŮŰŬɘ ůŮ 941,17 Ha, ŬůəŮɑŰŬɘ Ŭˊɧ 2.742 ŬɔɟɞŰɘəɏɠ 

ŮəɛŮŰŬɚɚŮɨůŮɘɠ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ 4.860 ŬɛˊŮɚɞŰŮɛɎɢɘŬ ɛŮ əɟɘŰɐɟɘŬ ŭɘɎəɟɘůɖɠ: Űɖ 

ɔŮɤɔɟŬűɘəɐ ɗɏůɖ, Űɞɜ əɎŰɞɢɞ Űɞɡ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ, Űɖɜ əŬɚɚɘŮɟɔɞɨɛŮɜɖ ˊɞɘəɘɚɑŬ əŬɘ 

Űɞ ɏŰɞɠ űɨŰŮɡůɖɠ. 

2.2 ɆəŮˊŰɘəɧ 

Ƀɘ ˊŬɟŬɔɤɔɞɑ Ůˊɘɚɏɔɞɡɜ ɛɘŬ ˊɞɘəɘɚɑŬ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ Űɖɜ əŬɚɚɘŮɟɔɐůɞɡɜ ůŰɖɜ 

ŮəɛŮŰɎɚɚŮɡůɐ Űɞɡɠ ɔɘŬ ɜŬ ŮˊɘŰɨɢɞɡɜ Űɖ ɛɏɔɘůŰɖ ɔɘô ŬɡŰɞɨɠ ɤűɏɚŮɘŬ, ɡˊɞəŮɑɛŮɜɖɠ ůŰɘɠ 

Űɘɛɏɠ, ŰŬ ˊɟɞůɤˊɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŰŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ əŬɘ Űɘɠ 

ˊɞɚɘŰɘəɏɠ (Caswell ə.Ŭ 2001). ɆɨɛűɤɜŬ ɛŮ Űɞɜ ɑŭɘɞ, ɔŮɜɘəɎ ɖ ɛŮɔɘůŰɞˊɞɑɖůɖ Űɖɠ 

ɤűɏɚŮɘŬɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ŮɟɛɖɜŮɨůŮɘ Űɖɜ Ůˊɘɚɞɔɐ ɛɘŬɠ ŭŮŭɞɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ 
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Ŭˊɧ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ. Ƀ ɧɟɞɠ ñŰŮɢɜɞɚɞɔɑŬò ɛˊɞɟŮɑ ɜŬ ŬɜŬűɏɟŮŰŬɘ ůŮ, əŬɚɚɘŮɟɔɞɨɛŮɜŬ 

Ůɑŭɖ űɡŰɩɜ (ˊ.ɢ. əŰɖɜɞŰɟɞűɘəɎ Chebil ə.Ŭ 2009), ˊɞɘəɘɚɑŮɠ (ˊ.ɢ. ˊɞɘəɘɚɑŮɠ ɟɡɕɘɞɨ 

Prakash ə.Ŭ 2007), ŭɘŬɢŮɘɟɘůŰɘəɏɠ ˊɟŬəŰɘəɏɠ ˊŬɟŬɔɤɔɐɠ ŬɔɟɞŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ (ˊ.ɢ. 

ɚŬɢŬɜɘəɎ-ɞɚɞəɚɖɟɤɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ ˊŬɟŬɔɤɔɐɠ Fernadez-Cornejo 1994), ŭɘŬɢŮɑɟɘůɖ 

ŮŭɎűɞɡɠ (Norris əŬɘ Batie 1987), ɢɟɐůɖ Ůɜɧɠ ɔŮɤɟɔɘəɞɨ Ůűɞŭɑɞɡ (ˊ.ɢ. ɚɘˊɎůɛŬŰŬ-

Adesina 1996, ɢɟɐůɖ űɞɟɖŰɩɜ ɡˊɞɚɞɔɘůŰɩɜ Ŭˊɧ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ-Walton ə.Ŭ 2010). 

ɋɠ ˊɟɞɠ Űɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧ ůəɏɚɞɠ, Ŭɜ əŬɘ ɞɘ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ ˊɟɞůŬɟɛɧɕɞɜŰŬɘ 

ůŮ ˊɞɘəɑɚŬ űɡůɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, əŬŰɎ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡɠ ˊɟɞɠ ŮɔəŬŰɎůŰŬůɖ, ɞ Űɧˊɞɠ 

ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬɠ ŬɜŬɔɜɤɟɑɕŮŰŬɘ ɤɠ ɏɜŬɠ ůɖɛŬɜŰɘəɧɠ ˊŬɟɎɔɤɜ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ 

ˊŬɟŬɔɧɛŮɜɞɡ ɞɑɜɞɡ əŬɘ Űɞɜ ɢŬɟŬəŰɐɟŬ Űɞɡ, ɘŭɘŬɑŰŮɟŬ ůŰɞɡɠ ŮɡɟɤˊŬɥəɞɨɠ ŬɛˊŮɚɩɜŮɠ 

(Falcetti 1994). ȾŬŰɎ Űɞɜ Seguin (1988) ɖ ɏɜɜɞɘŬ Űɞɡ Űɧˊɞɡ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɤɠ ɏɜŬ 

ŭɘŬŭɟŬůŰɘəɧ ɞɘəɞůɨůŰɖɛŬ, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɞ əɚɑɛŬ, Űɞ ɏŭŬűɞɠ əŬɘ Űɖɜ ˊɞɘəɘɚɑŬ 

ɞɘɜŬɛˊɏɚɞɡ. Ⱥɜɩ, əŬŰɎ ˊɞɚɚɞɨɠ ůɡɔɔɟŬűŮɑɠ ɖ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ, əŬŰɎ 

ˊŮɟɑˊŰɤůɖ ɗɏůɖɠ, ˊɞɘəɘɚɑŬɠ ůɡɜɘůŰɎ Űɖɜ ˊɚɏɞɜ ɗŮɛŮɚɘɩŭɖ ŬˊɧűŬůɖ əŬɗɩɠ 

ɘŭɘŬɘŰŮɟɧŰɖŰŮɠ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮˊɖɟŮɎɕɞɡɜ űɡŰɞɦɔŮɘɞɜɞɛɘəɎ Űɖɜ 

əŬɚɚɘɏɟɔŮɘŬ, ˊɞůɞŰɘəɎ əŬɘ ˊɞɘɞŰɘəɎ ŭŮ Űɞ ˊŬɟŬɔɧɛŮɜɞ ˊɟɞɥɧɜ. ɆŮ ůɡɛűɤɜɑŬ ˊɟɞɠ ŰŬ 

ŬɜɤŰɏɟɤ ɞ Jones ə.Ŭ (2004) ɡˊɞůŰɖɟɑɕŮɘ ˊɤɠ ůŰɞɡɠ ŮɝŮŰŬɕɧɛŮɜɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ: Űɞ əɚɑɛŬ Űɖɠ ɗɏůɖɠ ɐ Űɖɠ ˊŮɟɘɞɢɐɠ (ɛŮůɧəɚɘɛŬ), ɖ 

ŰɞˊɞɔɟŬűɑŬ, ɖ űɨůɖ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɖ ɔŮɤɚɞɔɘəɐ Űɞɡ ˊɟɞɏɚŮɡůɖ. 

2.3 Ⱥˊɘɚɞɔɐ ˊɞɘəɘɚɘɩɜ ˊɟɞɠ ɏɟŮɡɜŬ 

ɋɠ ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ůŮ ɛɘəɟɏɠ ŮəŰɎůŮɘɠ ɗŮɤɟɐɗɖəŬɜ ɞɘ 

əŬŰŬɔɟŬűɧɛŮɜŮɠ ůŰɖ ȻɎəɡɜɗɞ Ŭˊɧ ŰŬ ɛɏůŬ Űɞɡ 15ɞɡ ɤɠ ŰŬ Űɏɚɖ Űɞɡ 18ɞɡ ŬɘɩɜŬ 

(Walpole 1818, Salvator 1904, ȿɞɔɞɗɏŰɖɠ 1975) əŬɘ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ůŮ ŮəŰɎůŮɘɠ 

ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ 5% Űɖɠ ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ. ɆɨɛűɤɜŬ ɛŮ Űɞ 

əɟɘŰɐɟɘɞ ŬɡŰɧ ůɡɛˊŮɟɘɚɐűɗɖəŬɜ ɞɘ ˊɞɘəɘɚɑŮɠ Űɞɡ Ůɑŭɞɡɠ Vitis vinifera: ȾŬŰůŬəɞɨɚɘŬɠ 

(Ɂ), ɆŬɓɓŬŰɘŬɜɧ (ȸ), ȾɞɡŰůɞɡɛˊɏɚɘ (B), Ⱦɞɟɑɗɘ (B), ɆəɡɚɞˊɜɑɢŰɖɠ (ȸ), ũɞɡůŰɞɚɑŭɘ (ȸ), 

ȿŬɔɧɟɗɘ (ȸ), ȸɘɞɚŮɜŰɧ (Rs), ɅɞŭɑŰɖɠ (Rs), ūɘɚɏɟɘ (Rs). ɉɤɟɑɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ůŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ, ɚɧɔɤ Űɤɜ ɘŭɘŬɑŰŮɟŬ ɛɘəɟɩɜ ŮəŰɎůŮɤɜ Űɞɡɠ, ŭɘŮɟŮɡɜɐɗɖəŬɜ 

Ůˊɑůɖɠ ɞɘ ˊɞɘəɘɚɑŮɠ, Űɞɡ Ůɑŭɞɡɠ V. vinifera:  ȸɞɥŭɞɛɎŰɖɠ (Ɂ), ȾɞɜŰɞəɚɎŭɘ (ȸ) əŬɘ ȸɧůůɞɠ 

(ȸ).  

ũɘŬ Űɖɜ ŮɟɛɖɜŮɑŬ ɛɏůɤ ůɨɔəɟɘůɖɠ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŭɘŮɟŮɡɜɐɗɖəŬɜ Ůˊɑůɖɠ ɞɘ 

ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ Űɞɡ ɑŭɘɞɡ Ůɑŭɞɡɠ, ɆəɘŬŭɧˊɞɡɚɞ (B), ȷɡɔɞɡůŰɘɎŰɖɠ (Ɂ) əŬɘ 

ɄŬɨɚɞɠ (ȸ). Ƀɘ əŬɚɚɘŮɟɔɞɨɛŮɜŮɠ ŮəŰɎůŮɘɠ Űɞɡɠ Űɘɠ əŬŰɏŰŬɝŬɜ Űɞ ɏŰɞɠ 2012, ɔɘŬ Űɖɜ 
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ˊŮɟɑˊŰɤůɖ Űɖɠ ȻŬəɨɜɗɞɡ əŬɘ ɤɠ ˊɟɞɠ Űɞ ůɨɜɞɚɞ Űɤɜ ŬɛˊŮɚɞɡɟɔɘəɩɜ ŮəŰɎůŮɤɜ ɛŮ 

ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ůŰɖɜ ˊɟɩŰɖ, ŭŮɨŰŮɟɖ əŬɘ ŰɟɑŰɖ ɗɏůɖ, ŬɜŰɑůŰɞɘɢŬ. 

2.4 Ʉɟɞůŭɘɞɟɘůɛɧɠ ˊŮɟɘɞɢɩɜ ɛŮ Ŭɡɝɖɛɏɜɖ Ůˊɘɚɞɔɐ Űɤɜ ˊɞɘəɘɚɘɩɜ (Ŭˊɧŭɞůɖ 

ˊŮɟɘɞɢɩɜ ɛŮ Ŭɡɝɖɛɏɜɖ ŮɛűɎɜɘůɖ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ əŬŰɎ ˊɞɘəɘɚɑŬ) 

ũɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ Ůˊɘɚɞɔɐɠ əɎɗŮ ˊɞɘəɘɚɑŬɠ Ŭˊɧ Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ, əŬŰɎ 

ɗŮɤɟɞɨɛŮɜɖ ˊŮɟɘɞɢɐ, ɡˊɞɚɞɔɑůŰɖəŮ ɖ ŬɜŬɚɞɔɑŬ Űɤɜ ŬɛˊŮɚɞɡɟɔɘəɩɜ ŮəɛŮŰŬɚɚŮɨůŮɤɜ 

ůŰɘɠ ɞˊɞɑŮɠ əŬɚɚɘŮɟɔŮɑŰŬɘ ɖ ˊɞɘəɘɚɑŬ ˊɟɞɠ Űɞ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ŬɛˊŮɚɞɡɟɔɘəɩɜ 

ŮəɛŮŰŬɚɚŮɨůŮɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ŬɡŰɐ (ŬɜŬɚɞɔɑŬ) ŮəűɟɎůŰɖəŮ ɤɠ ˊɞůɞůŰɧ Ůˊɑ Űɞɘɠ 

ŮəŬŰɧ (%). ȼ ɞˊŰɘəɐ Űɖɠ Ŭˊɧŭɞůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ŬɜɎɚɡůɖɠ Űɖɠ 

ˊɡəɜɧŰɖŰŬɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ ˊɞɘəɘɚɘŬɠ əŬŰɎ Kernel. Ʉɟɞɠ ŬɡŰɧ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɚɞɔɘůɛɘəɐ ŮűŬɟɛɞɔɐ ArcGIS 9.2, ɛŮ ŬəŰɑɜŬ ɏɟŮɡɜŬɠ ɔɘŬ ɧɚŮɠ Űɘɠ 

ˊɞɘəɘɚɑŮɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ Űɖɜ ŬˊɧůŰŬůɖ Űɤɜ 1.000 ɔɟŬɛɛɘəɩɜ ɛɏŰɟɤɜ. ȼ ŬɜɎɚɡůɖ 

Űɖɠ ˊɡəɜɧŰɖŰŬɠ ɢɟɖůɘɛɞˊɞɘŮɑ ɔɜɤůŰɏɠ ˊɞůɧŰɖŰŮɠ əɎˊɞɘɤɜ űŬɘɜɞɛɏɜɤɜ (ůŰɖɜ 

ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮɛűŬɜɑůŮɘɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ) əŬɘ ŭɘŬɢɏŮŰŬɘ ůŰɞɜ ɢɩɟɞ 

ɓŬůɘɕɧɛŮɜɖ ůŰɖɜ ˊɞůɧŰɖŰŬ (ŮɛűɎɜɘůɖ), ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰɟɖɗŮɑ ůŮ əɎɗŮ ɗɏůɖ Űɞɡ 

ɢɩɟɞɡ əŬɘ əŬŰô ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůɨɔəɟɘůɖɠ Űɤɜ ɗɏůŮɤɜ ɤɠ ˊɟɞɠ 

Űɖ ɛŮŰɟɞɨɛŮɜɖ ˊɞůɧŰɖŰŬ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ, ůŰɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ ɖ ɛɏɔɘůŰɖ 

Ůˊɘɚɞɔɐ ɔɘŬ Űɖɜ ˊɞɘəɘɚɑŬ, ŬɡŰɐ ŮəűɟɎɕŮŰŬɘ ˊɞɚɨ əŬɚɎ Ŭˊɧ Űɖ ɛɏɔɘůŰɖ ˊɡəɜɧŰɖŰŬ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ ˊɞɘəɘɚɑŬɠ, ɧˊɤɠ ŬˊɞŭɑŭŮŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 1 (r2 =0,98). 

2.5 Ʉɟɞůŭɘɞɟɘůɛɧɠ-ŮəŰɑɛɖůɖ Űɖɠ ŭɡɜŬŰɧŰɖŰŬɠ Ůˊɘɓɑɤůɖɠ 

ũɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɞɘəɘɚɘɩɜ ɤɠ ˊɟɞɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ (survival 

ability) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŰŮɢɜɘəɐ ŰŬəŰɘəɐɠ ɓŬɗɛɞɚɧɔɖůɖɠ (ordinal ranking technique) 

ŬɜɎɚɞɔɖ ˊɟɞɠ ŬɡŰɐɜ Űɤɜ Prakash ə.Ŭ (2004) ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɞˊɞɑŬɠ ŮɛűŬɜɑɕɞɜŰŬɘ 

ůŰɞɜ ɄɑɜŬəŬ 3. ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɧŰɘ ɖ ŭɖɛɧůɘŬ ŬůəɞɨɛŮɜɖ ˊɞɚɘŰɘəɐ ŭŮɜ ˊŮɟɘɞɟɑɕŮɘ 

Űɖɜ Ůˊɘɚɞɔɐ əɎˊɞɘŬɠ Ůə Űɤɜ ˊɞɘəɘɚɘɩɜ, əŬɗɩɠ ɧɚŮɠ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɘɠ ůɡɜɘůŰɩɛŮɜŮɠ 

əŬɘ ŭɘŬŰɖɟɞɨɛŮɜŮɠ ɔɘŬ Űɞɜ ɜɞɛɧ, ɤɠ ɛŮŰŬɓɚɖŰɏɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ: ɖ ɛɏůɖ ůŰŬɗɛɘəɐ 

ɖɚɘəɑŬ Űɤɜ ˊŬɟŬɔɤɔɩɜ əŬɘ ɖ ɛɏůɖ ůŰŬɗɛɘəɐ ɖɚɘəɑŬ Űɤɜ ˊɞɘəɘɚɘɩɜ. ȼ ɖɚɘəɑŬ Űɤɜ 

ˊŬɟŬɔɤɔɩɜ ŮˊɘɚɏɢɗɖəŮ əŬɗɩɠ ɖ Ůˊɘɓɑɤůɖ ůŰɘɠ ɔŮɤɟɔɘəɏɠ ŮəɛŮŰŬɚɚŮɨůŮɘɠ Űɤɜ 

ˊɞɘəɘɚɘɩɜ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ Ŭˊɞŭɞɢɐ əŬɘ ŮɔəŬŰɎůŰŬůɐ Űɞɡɠ Ŭˊɧ Űɞɡɠ ɜɏɞɡɠ ůŮ ɖɚɘəɑŬ 

ˊŬɟŬɔɤɔɞɨɠ, ɞɘ ɞˊɞɑɞɘ ůɢŮŭɘɎɕɞɡɜ ɔɘŬ ɛŮɔŬɚɨŰŮɟŮɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ (Bagi 1983). 

Ⱥɜɩ, ɖ ɖɚɘəɑŬ Űɤɜ ˊɞɘəɘɚɘɩɜ ŮˊɘɚɏɢɗɖəŮ ɡˊɧ Űɖ ɗŮɩɟɖůɖ ɧŰɘ, ˊɟɞəŮɘɛɏɜɞɡ ɞɘ 

ˊŬɟŬɔɤɔɞɑ ɜŬ ɛŮɔɘůŰɞˊɞɘɞɨɜ Űɖɜ ɤűɏɚŮɘŬ Ŭˊɧ Űɖ ɢɟɐůɖ Űɞɡɠ Űɘɠ ŭɘŬŰɖɟɞɨɜ ŮɜŰɧɠ Űɖɠ 

ˊŬɟŬɔɤɔɘəɐɠ Űɞɡɠ ɖɚɘəɑŬɠ. 
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2.6 ɉŬɟŰɞɔɟɎűɖůɖ Űɤɜ ˊɞɘəɘɚɘɩɜ 

ũɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɞɡɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ Űɞ ȷɛˊŮɚɞɡɟɔɘəɧ 

ɀɖŰɟɩɞ Ɂɞɛɞɨ ȻŬəɨɜɗɞɡ ɏŰɞɡɠ 2006. Ƀɘ ˊɞɘəɘɚɑŮɠ ŬɜŬɔɜɤɟɑůɗɖəŬɜ ůŰɞ çˊŮŭɑɞè 

ɛɏůɤ ŰŬɡŰɞˊɞɑɖůɖɠ Űɤɜ ŬɛˊŮɚɞɔɟŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ, ɧˊɤɠ ŬɡŰɏɠ 

ˊŬɟɏɢɞɜŰŬɘ ůŰɞɜ ŭɘəŰɡŬəɧ Űɧˊɞ http://gvd.biology.uoc.gr/cgi-

bin/webdata_pictrial.pl?cgifunction=user əŬɘ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɞɜ Ⱥɚɚɖɜɘəɧ 

ȷɛˊŮɚɞɔɟŬűɘəɧ ȯŰɚŬɜŰŬ (ȾɞŰɑɜɖɠ ɉ., 1985). 

Ƀɘ ɗɏůŮɘɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɤɜ ˊɞɘəɘɚɘɩɜ əŬŰŬɔɟɎűɖəŬɜ (ŮˊŬɚɖɗŮɨɗɖəŬɜ) 

ɛɏůɤ űɞɟɖŰɞɨ GPS, Ůɜɩ ŮˊŬɚɖɗŮɨɗɖəŬɜ (əŬɘ ůô ɞɟɘůɛɏɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ ŭɘɞɟɗɩɗɖəŬɜ) 

ɞɘ ŮəŰɎůŮɘɠ Űɞɡɠ. ũɘŬ Űɖɜ əŬŰŬɔɟŬűɐ-ɣɖűɘɞˊɞɑɖůɖ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ (ůɢɖɛŬŰɘůɛɧɠ 

ˊɞɚɡɔɩɜɤɜ) ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ɖ ɚɞɔɘůɛɘəɐ ŮűŬɟɛɞɔɐ ArcView GIS 3.2. əŬɘ ɤɠ 

űɤŰɞɔɟŬűɘəɧ ɡˊɧɓŬɗɟɞ ɞɟɗɞ-ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ ɏŰɞɡɠ 1998 ˊɚɐɟɞɡɠ əɎɚɡɣɖɠ Űɖɠ 

ȻŬəɨɜɗɞɡ, (ɔŮɤŬɜŬűŮɟɧɛŮɜŮɠ ůŰɞ Ⱥ.ũ.Ɇ.ȷ. ô87), əɡɟɘɧŰɖŰŬɠ Ɉ.Ʉ.ȷ.Ʉ.ȺɁ., ɛŮ 

ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ 1 ɔɟŬɛɛɘəɧ ɛɏŰɟɞ. ũɘŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ ůŰŬŰɘůŰɘəɩɜ ůűŬɚɛɎŰɤɜ 

əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ˊɞɚɡɔɩɜɤɜ ɖ ɣɖűɘɞˊɞɑɖůɖ ŭɘŮɜŮɟɔɐɗɖəŮ Ŭˊɧ ɏɜŬ ɎŰɞɛɞ. 

ȼ əŬŰŬɔɟŬűɐ ŬűɞɟɞɨůŮ Űɖɜ ŬˊɞɔɟŬűɐ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ŬɜɎ 

ˊɞɘəɘɚɑŬ əŬɗɩɠ əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ ɛɖɜ ŮˊɘɢŮɘɟɖɗŮɑ əŬɛɘɎ Ůˊɘɚɞɔɐ ŭŮɑɔɛŬŰɞɠ, ɚɧɔɤ 

Űɞɡ ˊŮɟɘɞɟɘůɛɏɜɞɡ/ ɛɘəɟɞɨ Ŭɟɘɗɛɞɨ Űɞɡɠ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ŭɘɎůˊŬɟŰɤɜ ˊɟɏɛɜɤɜ, 

əŬŰŬɔɟɎűɖəŮ ɛɏɟɞɠ Űɞɡ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ, ɧˊɞɡ ŰŬ ˊɟɏɛɜŬ Űɖɠ ŮɝŮŰŬɕɧɛŮɜɖɠ ˊɞɘəɘɚɑŬɠ 

ŮɛűŬɜɑɕɞɜŰŬɜ ůŮ ɛŮɔŬɚɨŰŮɟɖ ůɡɢɜɧŰɖŰŬ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, ɖ ɏəŰŬůɖ Űɞɡ 

ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ ɞɟɑůŰɖəŮ ɤɠ ŬɜŬɚɞɔɑŬ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ˊɟɏɛɜɤɜ, Űɖɠ ɡˊɧ ɗŮɩɟɖůɖ 

ˊɞɘəɘɚɑŬɠ, ˊɟɞɠ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ Űɤɜ ˊɟɏɛɜɤɜ Űɞɡ ŬɛˊŮɚɞŰŮɛŬɢɑɞɡ, ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊɧɣɖ Űɘɠ ŬˊɞůŰɎůŮɘɠ űɨŰŮɡůɖɠ.  

ɄɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɘɠ ˊɞɘəɘɚɑŮɠ ůɡɚɚɏɢɗɖəŬɜ Ŭˊɧ Űɖɜ Ⱥɚɚɖɜɘəɐ 

ȷɛˊŮɚɞɔɟŬűɑŬ ȷȭ, ȸȭ, ũȭ (ȾɟɘɛˊɎɠ 1943, 1944). ɆŰɖɜ ɏɜŰɡˊɖ ŬɡŰɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ 

ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ, Ŭˊɧ Űɞɜ ůɡɔɔɟŬűɏŬ, ůŰɞɘɢŮɑŬ ŬɛˊŮɚɞɚɞɔɑŬɠ ˊɞɘəɘɚɘɩɜ 

əŬɚɚɘŮɟɔɞɡɛɏɜɤɜ ůŰɞɜ ɑŭɘɞ Űɧˊɞ (ŬɔɟɧəŰɖɛŬ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ). 

ȾɡɟɘɧŰŮɟŬ ŬɛˊŮɚɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ˊɞɘəɘɚɘɩɜ, ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ əŬɘ 

Ŭűɞɟɞɨɜ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ ˊŬɟɞɨůŬɠ ɏɟŮɡɜŬɠ, ŭɑŭɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 2. 

2.7 Ʉɟɞůŭɘɞɟɘůɛɧɠ ɛŮůɞ-əɚɘɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ 

ũɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ əŬŰŬɜɞɛɐɠ Űɤɜ ŮɟŮɡɜɞɨɛŮɜɤɜ ˊɞɘəɘɚɘɩɜ ɛŮ əɟɘŰɐɟɘɞ Űɞ 

ɛŮůɧəɚɘɛŬ Űɤɜ ˊŮɟɘɞɢɩɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ůɡɟɏɤɠ ŭɘŬŭŮŭɞɛɏɜɞɘ ŬɛˊŮɚɞɡɟɔɘəɞɑ 

ɓɘɞəɚɘɛŬŰɘəɞɑ ŭŮɑəŰŮɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ ŭŮɑəŰŮɠ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞ G®oviticulture 

Multicriteria Climatic Classification System (G®oviticulture MCC System).  

http://gvd.biology.uoc.gr/cgi-bin/webdata_pictrial.pl?cgifunction=user
http://gvd.biology.uoc.gr/cgi-bin/webdata_pictrial.pl?cgifunction=user


45 

 

ɇɞ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɟŮɡɜɖŰɘəɧ ɛɏůɞ ɔɘŬ Űɖɜ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬ əŬɗɩɠ, ŭŮɜ 

ŮɑɜŬɘ ɛɧɜɞ əŬŰɎɚɚɖɚɞ ɔɘŬ Űɖ ŭɘɎəɟɘůɖ Űɤɜ əɚɘɛɎŰɤɜ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬɠ, 

ˊŬɔəɞůɛɑɤɠ, ŬɚɚɎ ŮˊɘŰɟɏˊŮɘ Ůˊɑůɖɠ Űɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɤɜ ɛŮůɞəɚɘɛɎŰɤɜ, ɗɏɛŬ ˊɞɚɨ 

ůɖɛŬɜŰɘəɧ ɔɘŬ Űɖ ɕɤɜɞˊɞɑɖůɖ Űɖɠ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬɠ ŮɜŰɧɠ ɞɘɜɞˊɞɘɖŰɘəɩɜ ˊŮɟɘɞɢɩɜ 

(Blanco-Ward ə.Ŭ 2007). ɆɡɜŰɑɗŮŰŬɘ Ŭˊɧ: Űɞɜ ɖɚɘɞɗŮɟɛɘəɧ ŭŮɑəŰɖ Űɞɡ Huglin (ȼȽ) 

(Huglin 1978), Űɞɜ ŭŮɑəŰɖ ɜɡəŰŮɟɘɜɞɨ ɣɨɢɞɡɠ (CI) (Tonietto 1999) əŬɘ Űɞɜ ŭŮɑəŰɖ 

ɝɖɟŬůɑŬɠ (DI) (Riou ə.Ŭ 1994). Ƀɘ ŭŮɑəŰŮɠ ŬɡŰɞɑ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŮ ŮˊɑˊŮŭɞ 

ɛŮůɞəɚɑɛŬŰɞɠ, Ŭɜ ɞɟɘůŰɞɨɜ ɡˊɞəɚɎůŮɘɠ ɔɘŬ əɎɗŮ əɚɎůɖ Űɞɡ ŭŮɑəŰɖ, ŮɝŮŰɎɕɞɜŰŬɠ Űɖ 

ůŰŬŰɘůŰɘəɐ ˊɞɘəɘɚɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ (Tonietto əŬɘ Carbonneau 2004). Ⱥˊɑůɖɠ, ɔɘŬ 

Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ɏɟŮɡɜŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ɡŭɟɞɗŮɟɛɘəɧɠ ŭŮɑəŰɖɠ Branas 

(Branas ə.Ŭ 1946), ɞ ɞˊɞɑɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ ˊŮɟɘɞɢɩɜ 

ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŬɠ ɤɠ ˊɟɞɠ Űɞɜ əɑɜŭɡɜɞ Ŭˊɧ ŬůɗɏɜŮɘŮɠ ɛŮ əɨɟɘŬ ŬɡŰɐ Űɞɡ 

ˊŮɟɞɜɧůˊɞɟɞɡ.  

ɇŬ əɚɘɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞɡɠ ŭŮɑəŰŮɠ ɚɐűɗɖəŬɜ Ŭˊɧ Űɖ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Worldclim ï Global Climate, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ˊɟɞɠ ɢɟɐůɖ 

ůŰɖɜ ɖɚŮəŰɟɞɜɘəɐ ŭɘŮɨɗɡɜůɖ http://www.worldclim.org. ɇŬ ŭŮŭɞɛɏɜŬ ŭɘŬŰɑɗŮɜŰŬɘ ůŮ 

ˊɚŮɔɛŬŰɘəɐ ɛɞɟűɐ (grid) ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 0,93 Km ůŰɞɜ ɘůɖɛŮɟɘɜɧ əŬɘ ůŰɞ 

ɄŬɔəɧůɛɘɞ ɆɨůŰɖɛŬ ɆɡɜŰŮŰŬɔɛɏɜɤɜ WGS 1984. ɇɤɜ ŭŮŭɞɛɏɜɤɜ ɏɔɘɜŮ ŬɜŬɔɤɔɐ ůŰɞ 

Ⱥɚɚɖɜɘəɧ ũŮɤɔɟŬűɘəɧ ɆɨůŰɖɛŬ ȷɜŬűɞɟɎɠ 1987. ȾŬŰȭ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ŰŬ əɚɘɛŬŰɘəɎ 

ŭŮŭɞɛɏɜŬ ŬˊɞŭɧɗɖəŬɜ ůŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 0,724 Km x 0,724 Km = 5,26 Km2 əŬɘ ŰŬ 

ŬɛˊŮɚɞŰŮɛɎɢɘŬ ŮɝŮŰɎůŰɖəŬɜ ɤɠ ˊɟɞɠ ŬɛˊŮɚɞəɞɛɘəɞɨɠ ŭŮɑəŰŮɠ Űɤɜ ɛŮůɞəɚɘɛɎŰɤɜ Űɤɜ 

ˊŮɟɘɞɢɩɜ, ůŰɘɠ ɞˊɞɑŮɠ ŮɜŰɞˊɑɕɞɜŰŬɘ. 

2.8 Ƀɟɘůɛɞɑ ŭɘŬůŰɖɛɎŰɤɜ ůŰɞɡɠ ɓɘɞəɚɘɛŬŰɘəɞɨɠ ŭŮɑəŰŮɠ 

ȹŮɑəŰɖɠ (HI) 

ȷˊɧ ŰŬ ɛɏůŬ ɛɖɜɘŬɑŬ ɗŮɟɛɞəɟŬůɘŬəɎ ŭŮŭɞɛɏɜŬ əŬɘ Űɘɠ ɗɏůŮɘɠ Űɤɜ əŮɜŰɟɞŮɘŭɩɜ Űɤɜ 

ŬɔɟɞŰɘəɩɜ ŰŮɛŬɢɑɤɜ (ILOTS) ůŰŬ ɞˊɞɑŬ ŮɜŰɞˊɑɕɞɜŰŬɘ ŬɛˊŮɚɞŰŮɛɎɢɘŬ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ 

ˊɞɘəɘɚɑŮɠ ɡˊɞɚɞɔɑůŰɖəŬɜ ɞɘ Űɘɛɏɠ ˊɞɡ ɚŬɛɓɎɜŮɘ ɞ ŭŮɑəŰɖɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ ˊŮɟɘɞɢɩɜ ɛŮ 

ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ ůŰɖ ȻɎəɡɜɗɞ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ, ɞ ŭŮɑəŰɖɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 

2242 ɤɠ 2896. ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ɧŰɘ ɖ ɓɏɚŰɘůŰɖ ŬɜɎˊŰɡɝɖ, Űɖɜ ɞˊɞɑŬ ŮəűɟɎɕŮɘ ɞ 

ŭŮɑəŰɖɠ ɔɘŬ ŭɘɎűɞɟŮɠ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ŮɝŮŰɎɕŮŰŬɘ ɔɘŬ ŭɘŬůŰɐɛŬŰŬ Űɤɜ 100 

ɛɞɜɎŭɤɜ (Huglin, P., 1986), Űɞ Ůɨɟɞɠ Űɘɛɩɜ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɞɡɠ ŬɛˊŮɚɩɜŮɠ Űɖɠ 

ȻŬəɨɜɗɞɡ ɞɟɑůŰɖəŮ ůŮ ŭɘŬůŰɐɛŬŰŬ, ɧˊɤɠ ŬˊɞŭɑŭɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 4. ȷəɞɚɞɨɗɖůŮ 

ŬɜŰɘůŰɞɑɢɖůɖ Űɤɜ ŰɎɝŮɤɜ ˊɟɤɘɛɧŰɖŰŬɠ ɤɟɑɛŬɜůɖɠ Űɤɜ ˊɞɘəɘɚɘɩɜ əŬɘ Űɤɜ ŰɎɝŮɤɜ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊɞɡ ŮɟŮɡɜɐɗɖəŬɜ, ŰŬɝɘɜɞɛɖɛɏɜɤɜ ɤɠ ˊɟɞɠ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ Huglin 

(ˊɑɜŬəŬɠ 5). 

http://www.worldclim.org/
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ȹŮɑəŰɖɠ (CI) 

ȷɜŰɑůŰɞɘɢŬ ˊɟɞɠ Űɞɜ ŬɜɤŰɏɟɤ ŭŮɑəŰɖ (HI) ɡˊɞɚɞɔɑůŰɖəŮ Űɞ Ůɨɟɞɠ Űɘɛɩɜ, ůŰɞ ɞˊɞɑɞ 

əɡɛŬɑɜŮŰŬɘ ɞ ŭŮɑəŰɖɠ ɜɡəŰŮɟɘɜɧ ɣɨɢɞɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ ŬɛˊŮɚɩɜɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ 

ˊɞɘəɘɚɑŮɠ Űɖɠ ȻŬəɨɜɗɞɡ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɞ ŭŮɑəŰɖɠ ɚŬɛɓɎɜŮɘ Űɘɛɏɠ Ŭˊɧ 15,7 ɤɠ 19,7 

ɞC. ɀŮ Űɖɜ Űɘɛɐ 18 ɞC ɜŬ ŬˊɞŰŮɚŮɑ ɧɟɘɞ ɛŮŰŬɝɨ ɐˊɘɤɜ əŬɘ ɕŮůŰɩɜ ɜɡəŰɩɜ (Tonietto əŬɘ 

Carbonneau 2004) əŬɘ Űɞ ɗŮɟɛɞəɟŬůɘŬəɧ Ůɨɟɞɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ůŮ 4 ɓŬɗɛɞɨɠ, 

Űɞ Ůɨɟɞɠ Űɤɜ Űɘɛɩɜ Űɞɡ ŭŮɑəŰɖ ŭɘŬɘɟɏɗɖəŮ ůŮ ŰɏůůŮɟŬ ŭɘŬůŰɐɛŬŰŬ, ɧˊɤɠ ŬˊɞŭɑŭɞɜŰŬɘ 

ůŰɞɜ ˊɑɜŬəŬ 6.  

ȹŮɑəŰɖɠ (DI) 

ɀŮ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ, ɔɘŬ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ Űɖɠ ȻŬəɨɜɗɞɡ, ɜŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ -

140 ɤɠ 78, Űɞ Ůɨɟɞɠ Űɤɜ Űɘɛɩɜ ŰŬɝɘɜɞɛɐɗɖəŮ ůŰɘɠ ŰɎɝŮɘɠ, ɧˊɤɠ ŬˊɞŭɑŭɞɜŰŬɘ ůŰɞɜ 

ˊɑɜŬəŬ 7. ȹŮɑəŰɖɠ (HyI) 

ɀŮ Űɘɠ Űɘɛɏɠ Űɞɡ ŭŮɑəŰɖ, ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ, ɜŬ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 

2.557 ɤɠ 2.942 əŬɘ Űɞɜ ɢŬɟŬəŰɖɟɘůɛɧ Űɤɜ ˊɞɘəɘɚɘɩɜ ɤɠ ŮɡŬɑůɗɖŰŮɠ, ɛɏŰɟɘŬ ŬɜɗŮəŰɘəɏɠ 

əŬɘ ŬɜɗŮəŰɘəɏɠ, ɞɟɑůŰɖəŬɜ ŰɟŮɑɠ ŰɎɝŮɘɠ Űɞɡ ŭŮɑəŰɖ, ɧˊɤɠ ŬˊɞŭɑŭɞɜŰŬɘ ůŰɞɜ ˊɑɜŬəŬ 8. 
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ɄɑɜŬəŬɠ 1: Ⱥˊɘɚɞɔɐ ˊŬɟŬɔɤɔɩɜ əŬɘ ɄɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ Űɞ ɏŰɞɠ 2006. 

ɄɞɘəɘɚɑŬ 

Ⱥˊɘɚɞɔɐ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭˊɧ 

Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ 

ɄɡəɜɧŰɖŰŬ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

ɄɞɘəɘɚɑŬ 

Ⱥˊɘɚɞɔɐ Űɤɜ ˊɞɘəɘɚɘɩɜ Ŭˊɧ 

Űɞɡɠ ˊŬɟŬɔɤɔɞɨɠ 

ɄɡəɜɧŰɖŰŬ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

-  -  

ȺɛűɎɜɘůɖ ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 
 

ȺɛűɎɜɘůɖ ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 
 

(%) ȺɛűɎɜɘůɖ / Km2 (%) ȺɛűɎɜɘůɖ / Km2 

ɆəɘŬŭɧˊɞɡɚɞ 66,4  Ⱦɞɟɑɗɘ 1,27  

ɆəɘŬŭɧˊɞɡɚɞ (ɀŬɢŬɘɟɎŭɞ) 78,3 72,21 Ⱦɞɟɑɗɘ (ȾŮɟɑ) 12,24 6,41 

ɆəɘŬŭɧɞɡɚɞ (ȯɜɤ ũŮɟŬəɎɟɘ) 73,75  ɆəɡɚɞˊɜɑɢŰɖɠ 0,8  

ȷɡɔɞɡůŰɘɎŰɖɠ 18,25  ɆəɡɚɞˊɜɑɢŰɖɠ (ȸɞɚɑɛŮɠ) 25,26 7,85 

ȷɡɔɞɡůŰɘɎŰɖɠ (ȯɔ.  ȿɏɤɜ-ȰɝɤɢɩɟŬ) 47,95 47,28 ũɞɡůŰɞɚɑŭɘ 0,8  

ȷɡɔɞɡůŰɘɎŰɖɠ (ȾŮɟɑ) 51,02  Goustolidi (ȸŬɜɎŰɞ-ũŬɥŰɎɜɘ-ɆŬɟ.) 2,74 2,78 

ɄŬɨɚɞɠ 17,16  ȿŬɔɧɟɗɘ 12,07 5,46 

ɄŬɨɚɞɠ (ȿŬɔəŬŭɎəɘŬ - ūɘɞɚɑŰɘ) 72,92 67,1 ȸɘɞɚŮɜŰɧ 0,47  

ȾŬŰůŬəɞɨɚɘŬɠ 10,02  ȸɘɞɚŮɜŰɧ (ɄŬɜŰɞəɟɎŰɞɟŬɠ) 3,13 1,58 

ȾŬŰůŬəɞɨɚɘŬɠ (ȯɜɤ ũŮɟŬə.-ɄɖɔŬŭ.) 29,32 24,55 ɅɞŭɑŰɖɠ 0,24  

ɆŬɓŬŰɘŬɜɧ 3,86  ɅɞŭɑŰɖɠ (ȾŬɚɘˊɎŭɞ) 3,45 2,63 

ɆŬɓŬŰɘŬɜɧ (ȯɔɘɞɠ ȾɐɟɡəŬɠ) 16,79 10,1 ūɘɚɏɟɘ 0,12  

ɆŬɓŬŰɘŬɜɧ (ɄɖɔŬŭɎəɘŬ - ȾŬɚɚɘɗɏŬ) 11,19  ūɘɚɏɟɘ (ɀˊɧɢɚɖ) 25 3,42 

ȾɞɡŰůɞɡɛˊɏɚɘ 2,27  ȾɞɜŰɞəɚɎŭɘ - - 

ȾɞɡŰůɞɡɛˊɏɚɘ (ȷɛˊŮɚɧəɖˊɞɘ) 29 12,32 ȸɞɥŭɞɛɎŰɖɠ - - 

ȾɞɡŰůɞɡɛˊɏɚɘ (ȾŮɟɑ) 12,93  ȸɧůůɞɠ - - 
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ɄɑɜŬəŬɠ 2: ȷɛˊŮɚɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŮɟŮɡɜɞɨɛŮɜɤɜ ˊɞɘəɘɚɘɩɜ 

ɄɞɘəɘɚɑŬ 
ɇɏɚŮɘŬ ɤɟɑɛŬɜůɖ - 

ůɡɔəɞɛɘŭɐ 

ɆɡɔəɟɘŰɘəɧɠ ˊɟɞůŭɘɞɟɘůɛɧɠ 

ˊɟɤɘɛɧŰɖŰŬɠ ɤɟɑɛŬɜůɖɠ Űɤɜ 

ůŰŬűɡɚɩɜ (*) 

ȺɡŬɘůɗɖůɑŬ ůŮ 

ŬůɗɏɜŮɘŮɠ 
ɄŬɟŬŰɖɟɐůŮɘɠ 

ɆəɘŬŭɧˊɞɡɚɞ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ ɄŮɟɞɜɧůˊɞɟɞɠ ȺɡŬɘůɗɖůɑŬ ůŰɖ ɝɖɟŬůɑŬ 

ȷɡɔɞɡůŰɘɎŰɖɠ 
ɇɏɚɖ ȷɡɔɞɨůŰɞɡ ɤɠ ɀɏůŬ 

ɆŮˊŰŮɛɓɟɑɞɡ 
ɇɟɑŰɖɠ Ůˊɞɢɐɠ  

ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ, ŬɜɗŮəŰɘəɧŰɖŰŬ  ůŰɞɜ 

ɄŮɟɞɜɧůˊɞɟɞ, ŮɡŭɞəɘɛŮɑ ůŮ ɓŬɗɘɎ ŮŭɎűɖ 

ɄŬɨɚɞɠ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ ɄŮɟɞɜɧůˊɞɟɞɠ ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ 

ȾŬŰůŬəɞɨɚɘŬɠ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ  ȺɡŬɘůɗɖůɑŬ ůŰɖ ɝɖɟŬůɑŬ 

ɆŬɓɓŬŰɘŬɜɧ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ  ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ 

ȾɞɡŰůɞɡɛˊɏɚɘ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ  ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ 

Ⱦɞɟɑɗɘ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ   

ɆəɡɚɞˊɜɑɢŰɖɠ ɀɏůŬ ɤɠ Űɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ 
ɄŮɟɞɜɧůˊɞɟɞɠ, 

ȸɞŰɟɨŰɖɠ 
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ũɞɡůŰɞɚɑŭɘ ɀɏůŬ-Űɏɚɖ ȷɡɔɞɨůŰɞɡ ȹŮɨŰŮɟɖɠ Ůˊɞɢɐɠ ɄŮɟɞɜɧůˊɞɟɞɠ  

ȿŬɔɧɟɗɘ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ 

ɀɏŰɟɘŬ ŬɜɗŮəŰɘəɧ-

ŰɖŰŬ ůŰɘɠ ˊŮɟɘůůɧ-

ŰŮɟŮɠ ŬůɗɏɜŮɘŮɠ 

ȺɡŬɘůɗɖůɑŬ ůŰɖ ɝɖɟŬůɑŬ 

ȸɘɞɚŮɜŰɧ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ ɄŮɟɞɜɧůˊɞɟɞɠ ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ 

ɅɞŭɑŰɖɠ 
ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ɤɠ ɛɏůŬ 

ɃəŰɤɓɟɑɞɡ 
ȳɣɘɛɖ 

ȺɡŬɑůɗɖŰɖ ůŰɞ 

ɄŮɟɞɜɧůˊɞɟɞ, 

ɛɞɚɡůɛŬŰɘəɧ 

Ůəűɡɚɘůɛɧ, ɑəŰŮɟɞ 

ɆɢŮŰɘəɐ ŬɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ. ȺɛűŬɜɑɕŮɘ ɏɜŰɞɜɖ 

ŰɎůɖ ŬɜɗɧɟɟɞɘŬɠ ůŮ ɔɧɜɘɛŬ əŬɘ ŭɟɞůŮɟɎ ŮŭɎűɖ 

ūɘɚɏɟɘ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ ɄŮɟɞɜɧůˊɞɟɞɠ, ȽɩůŮɘɠ 

ȷɜɗŮəŰɘəɧŰɖŰŬ ůŰɖ ɝɖɟŬůɑŬ. ɆŮ Ůˊɘəɚɘɜɐ əŬɘ 

ŬˊɞůŰɟŬɔɔɘɕɧɛŮɜŬ ŮŭɎűɖ ŮɛűŬɜɑɕŮɘ ŬɜŰɞɢɐ ůŰɞɜ 

ˊŮɟɞɜɧůˊɞɟɞ. 

ȸɧůůɞɠ ɇɏɚɖ ɆŮˊŰŮɛɓɟɑɞɡ ȳɣɘɛɖ ɄŮɟɞɜɧůˊɞɟɞɠ ȺɡŬɘůɗɖůɑŬ ůŰɖ ɝɖɟŬůɑŬ 

ȾɞɜŰɞəɚɎŭɘ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ   

ȸɞɥŭɞɛɎŰɖɠ ɀɏůŬ ɆŮˊŰŮɛɓɟɑɞɡ ɇɏŰŬɟŰɖɠ Ůˊɞɢɐɠ  
ȰɜŰɞɜɖ ŬɜɗɧɟɟɞɘŬ ůŰŬ ɔɧɜɘɛŬ ŮŭɎűɖ, ŬɜɗŮəŰɘəɧŰɖŰŬ 

ůŰɖ ɝɖɟŬůɑŬ 
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(*) ɄɟɞəɨˊŰŮɘ ɚŬɛɓɎɜɞɜŰŬɠ ɤɠ ɛɏŰɟɞ ůɨɔəɟɘůɖɠ Űɞɜ ɢɟɧɜɞ ɤɟɑɛŬɜůɖɠ Űɤɜ ůŰŬűɡɚɩɜ 

Űɖɠ ɆŰŬűɘŭŬɛˊɏɚɞɡ (Vitis vinifera var. apyrena) - Ŭɟɢɏɠ ȷɡɔɞɨůŰɞɡ - ůŰɞ ŬɔɟɧəŰɖɛŬ 

Űɞɡ ũŮɤˊɞɜɘəɞɨ ɄŬɜŮˊɘůŰɐɛɘɞɡ ȷɗɖɜɩɜ (ȾɟɘɛˊɎɠ 1943) əŬɘ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ əɚɑɛŬəŬ 

V. Pulliat, ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ Ŭˊɧ Űɞɜ ɁŰŬɓɑŭɖ (1977, ů. 189-190). 

ɋɠ ́ɟɩŰɖɠ Ůˊɞɢɐɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ˊɞɘəɘɚɑŮɠ ˊɞɡ ɤɟɘɛɎɕɞɡɜ ůɡɔɢɟɧɜɤɠ ˊɟɞɠ 

Űɖɜ ɆŰŬűɘŭɎɛˊŮɚɞ, ŭŮɨŰŮɟɖɠ, ŰɟɑŰɖɠ əŬɘ ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ, ŬɡŰɏɠ ˊɞɡ ɤɟɘɛɎɕɞɡɜ ɔɘŬ əɎɗŮ 

əŬŰɖɔɞɟɑŬ, ŭŮəŬˊɏɜŰŮ ɖɛɏɟŮɠ ŬɟɔɧŰŮɟŬ Űɖɠ ˊɟɞɖɔɞɨɛŮɜɖɠ. ɋɠ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ŬɡŰɏɠ, ˊɞɡ ɤɟɘɛɎɕɞɡɜ ŬɟɔɧŰŮɟŬ Űɖɠ ŰɏŰŬɟŰɖɠ əŬŰɖɔɞɟɑŬɠ əŬɘ ɤɠ 

ˊɟɩɘɛŮɠ, Ŭɜ əŬɘ ŭŮɜ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ ˊŬɟɧɜŰŬ ˊɑɜŬəŬ, ŬɡŰɏɠ ˊɞɡ ɤɟɘɛɎɕɞɡɜ 

ɜɤɟɑŰŮɟŬ Űɖɠ ˊɟɩŰɖɠ əŬŰɖɔɞɟɑŬɠ. 

2.9 ȸɎɗɞɠ ŮŭɎűɞɡɠ 

ũɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ Űɨˊɞɡ, ɤɠ ˊɟɞɠ Űɞ ɓɎɗɞɠ, Űɤɜ ŮŭŬűɩɜ ůŰŬ ɞˊɞɑŬ 

ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ˊɞɘəɘɚɑŮɠ ɣɖűɘɞˊɞɘɐɗɖəŮ ɞ çɉɎɟŰɖɠ ɔŬɘɩɜ ȻŬəɨɜɗɞɡè, (ŭɨɞ űɨɚɚŬ ůŮ 

ŬɜŬɚɞɔɘəɐ ɛɞɟűɐ Űɞɡ ȺŭŬűɞɚɞɔɘəɞɨ ɉɎɟŰɖ Űɖɠ ȺɚɚɎŭɞɠ ůŮ əɚɑɛŬəŬ 1:50.000, 

ɈˊɞɡɟɔŮɑɞ ũŮɤɟɔɑŬɠ, ȹŬůɘəɐ ɈˊɖɟŮůɑŬ, 1994,). ũɘŬ Űɞɜ ˊŮɟɘɞɟɘůɛɧ ůŰŬŰɘůŰɘəɩɜ 

ůűŬɚɛɎŰɤɜ ɖ ɣɖűɘɞˊɞɑɖůɖ ŭɘŮɜŮɟɔɐɗɖəŮ Ŭˊɧ ɏɜŬ ɎŰɞɛɞ. 

2.10 ũŮɤɚɞɔɘəɐ ˊɟɞɏɚŮɡůɖ 

ũɘŬ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ ɔŮɤɚɞɔɘəɞɨ Űɨˊɞɡ ˊɟɞɏɚŮɡůɖɠ Űɤɜ ŮŭŬűɩɜ Ůˊɑ Űɤɜ ɞˊɞɑɤɜ 

ŮɜŰɞˊɑɕɞɜŰŬɘ ŰŬ ŬɛˊŮɚɞŰŮɛɎɢɘŬ Űɤɜ ˊɞɘəɘɚɘɩɜ ɣɖűɘɞˊɞɘɐɗɖəŮ Űɞ űɨɚɚɞ çɁɐůɞɠ 

ȻɎəɡɜɗɞɠè Űɞɡ ũŮɤɚɞɔɘəɞɨ ɉɎɟŰɖ Űɖɠ ȺɚɚɎŭɞɠ, ůŮ əɚɑɛŬəŬ 1:50.000 (ȽɜůŰɘŰɞɨŰɞ 

ũŮɤɚɞɔɘəɩɜ əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ ȺɟŮɡɜɩɜ, 1980). ȳˊɤɠ əŬɘ əŬŰɎ Űɖɜ ɣɖűɘɞˊɞɑɖůɖ 

Űɞɡ ŮŭŬűɞɚɞɔɘəɞɨ ɢɎɟŰɖ, ɖ ɣɖűɘɞˊɞɑɖůɖ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ɢɎɟŰɖ ŭɘŮɜŮɟɔɐɗɖəŮ Ŭˊɧ ɏɜŬ 

ɎŰɞɛɞ.  

2.11 ɆŰŬŰɘůŰɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ (ŬˊɞŰŮɚŮůɛɎŰɤɜ) 

ɀŮ Űɞɡɠ ˊŬɟɎɔɞɜŰŮɠ ɜŬ ŮɝŮŰɎɕɞɜŰŬɘ əŬŰɎ əɚɎůŮɘɠ/ Űɨˊɞɡɠ (ɞɜɞɛŬůŰɘəɏɠ 

əŬŰɖɔɞɟɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ) əŬɘ Űɖɜ ɏɟŮɡɜŬ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɤɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ 

ˊɞɘəɘɚɘɩɜ ŬˊɞɔɟŬűɘəɐ (ůɨɜɞɚɞ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ŬɜɎ ˊɞɘəɘɚɑŬ), ŮɝŮŰɎůŰɖəŬɜ əŬŰɎ 

ˊŮɟɑˊŰɤůɖ ˊŬɟɎɔɞɜŰŬ əŬɘ ŬɜɎ ˊɞɘəɘɚɑŬ ɞɘ ůɡɢɜɧŰɖŰŮɠ ŮɛűɎɜɘůɖɠ (frequencies) Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ. 

Ⱥˊɑůɖɠ, ůɢɏůŮɘɠ ɛŮŰŬɝɨ ɛŮŰŬɓɚɖŰɩɜ ŭɘŮɟŮɡɜɐɗɖəŬɜ ɛɏůɤ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ Űɘɛɐɠ 

Űɞɡ ůɡɜŰŮɚŮůŰɐ ůɡůɢɏŰɘůɖɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ. 
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ɄɑɜŬəŬɠ 3: ȹɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ˊɞɘəɘɚɘɩɜ Űɞ ɏŰɞɠ 2006 əŬɘ ɛŮŰŬɓɞɚɏɠ ŮəŰɎůŮɤɜ Űɞɡɠ Űɞ ɏŰɞɠ 

2012. 

ɄɞɘəɘɚɑŬ 

ȷˊɧəɚɘůɖ Ŭˊɧ 

Űɖ ɛɏůɖ 

ůŰŬɗɛɘəɐ 

ɖɚɘəɑŬ Űɞɡ 

ȻŬəɡɜɗɘɜɞɨ 

ŬɛˊŮɚɩɜŬ 

ȷˊɧəɚɘůɖ Ŭˊɧ Űɖ 

ɛɏůɖ ůŰŬɗɛɘəɐ 

ɖɚɘəɑŬ Űɤɜ 

ˊŬɟŬɔɤɔɩɜ 

ɞɘɜɞˊɞɘɐůɘɛɤɜ 

ˊɞɘəɘɚɘɩɜ 

ȹɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ɀŮŰŬɓɞɚɐ Űɖɠ 

ɏəŰŬůɖɠ Űɤɜ 

ˊɞɘəɘɚɘɩɜ Ŭˊɧ Űɞ 

ɏŰɞɠ 2006 ɤɠ Űɞ 

ɏŰɞɠ 2012 

(%) 

Savage 

score 
ɉŬɟŬəŰɖɟɘůɛɧɠ 

ɆəɘŬŭɧˊɞɡɚɞ 0,49 0,61 -0,44 Medium poor -1,63 

ɆəɘŬŭɧˊɞɡɚɞ (ɀŬɢŬɘɟɎŭɞ) -0,26 -1,55 -0,68 Poor  

ɆəɘŬŭɧɞɡɚɞ (ȯɜɤ ũŮɟŬəɎɟɘ) 2,91 -0,85 -0,12 Medium poor  

ȷɡɔɞɡůŰɘɎŰɖɠ 5,04 2,04 0,34 Medium high 9,71 

ȷɡɔɞɡůŰɘɎŰɖɠ (ȯɔ.  ȿɏɤɜ-ȰɝɤɢɩɟŬ) 3,15 8,10 1,22 Very high  

ȷɡɔɞɡůŰɘɎŰɖɠ (ȾŮɟɑ) -8,99 0,39 -0,87 Poor  

ɄŬɨɚɞɠ -1,14 -1,01 -0,59 Poor -0,52 

ɄŬɨɚɞɠ (ȿŬɔəŬŭɎəɘŬ - ūɘɞɚɑŰɘ) 0,17 -3,03 -0,63 Poor  

ȾŬŰůŬəɞɨɚɘŬɠ 1,15 0,73 -0,32 Medium poor -1,09 

ȾŬŰůŬəɞɨɚɘŬɠ (ȯɜɤ ũŮɟŬə.-ɄɖɔŬŭ.) 1,67 1,37 -0,04 Medium poor  

ɆŬɓŬŰɘŬɜɧ 1,54 0,69 -0,26 Medium poor -5,03 

ɆŬɓŬŰɘŬɜɧ (ȯɔɘɞɠ ȾɐɟɡəŬɠ) 1,97 4,47 0,13 Medium high  

ɆŬɓŬŰɘŬɜɧ (ɄɖɔŬŭɎəɘŬ ï ȾŬɚɚ.) -3,60 11,43 -0,38 Medium poor  

ȾɞɡŰůɞɡɛˊɏɚɘ 3,71 4,53 0,78 High 1,93 

ȾɞɡŰůɞɡɛˊɏɚɘ (ȷɛˊŮɚɧəɖˊɞɘ) 1,61 5,34 0,04 Medium high  

ȾɞɡŰůɞɡɛˊɏɚɘ (ȾŮɟɑ) 8,75 6,06 1,56 Very high  

Ⱦɞɟɑɗɘ -8,82 1,42 -0,72 Poor -2,01 

Ⱦɞɟɑɗɘ (ȾŮɟɑ) 0,02 3,48 -0,19 Medium poor  

ɆəɡɚɞˊɜɑɢŰɖɠ -5,37 -1,39 -0,83 Poor -3,39 

ɆəɡɚɞˊɜɑɢŰɖɠ (ȸɞɚɑɛŮɠ) -5,13 -1,49 -0,80 Poor  

ũɞɡůŰɞɚɑŭɘ 8,61 1,73 0,47 Medium high 23,90 

Goustolidi (ȸŬɜɎŰɞ-ũŬɥŰɎɜɘ-

ɆŬɟŬəɖɜɎŭɞ) 
9,69 2,12 0,98 High  

ȿŬɔɧɟɗɘ 2,4 8,5 0,61 High 0,53 

ȸɘɞɚŮɜŰɧ 2,32 -5,33 -0,54 Poor 0 

ȸɘɞɚŮɜŰɧ (ɄŬɜŰɞəɟɎŰɞɟŬɠ) -10,2 -7,6 -0,97 Poor  

ɅɞŭɑŰɖɠ -1,24 -8,07 -0,90 Poor -4,42 

ɅɞŭɑŰɖɠ (ȾŬɚɘˊɎŭɞ) 1,5 -15,9 -0,94 Poor  

ūɘɚɏɟɘ 2,74 -11,97 -0,76 Poor -13,08 

ūɘɚɏɟɘ (ɀˊɧɢɚɖ) 5,5 12,7 2,06 Very high  

    

ɀɏůɖ Űɘɛɐ ˊŬɟŬŭɞůɘŬəɩɜ ˊɞɘəɘɚɘɩɜ 0 0 -0,49 Poor -2,10 

    

Cabernet sauvignon 13,93 9,49 3,06 Very high 160,98 
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ɄɑɜŬəŬɠ 4: ɇɎɝŮɘɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɏůɤ Űɞɡ ŭŮɑəŰɖ 

Huglin  (HI ) 

(Ŭ/Ŭ) ȹɘɎůŰɖɛŬ (Ŭ/Ŭ) ȹɘɎůŰɖɛŬ 

1 Ò 2300 5 2601ï2700 

2 2301 ï 2400 6 2701ï2800 

3 2401 ï 2500 7 2801 Ò 

4 2501 ï 2600   
 

 

ɄɑɜŬəŬɠ 5: ɆɡůɢɏŰɘůɖ ŰɎɝŮɤɜ ˊɟɤɘɛɧŰɖŰŬɠ 

ɤɟɑɛŬɜůɖɠ əŬɘ ŰɎɝŮɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɏůɤ Űɞɡ 

ŭŮɑəŰɖ Huglin  (HI ) 

 

Ŭ/Ŭ 

 

ȹɘɎůŰɖɛŬ 

Űɘɛɩɜ 

Űɞɡ ŭŮɑəŰɖ 

Huglin  

ȷɟɘɗɛɧɠ 

ŬɛˊŮɚɞ-

ŰŮɛŬɢɑɤɜ 

ȾŬŰɖɔɞɟɑŬ 

ˊɟɤɘɛɧŰɖŰŬɠ 

ɤɟɑɛŬɜůɖɠ 

1 Ò 2300 35 
Ʉɞɚɨ 

Ʉɟɩɘɛɖ 

2 2301ï2400 222 Ʉɟɩɘɛɖ 

3 2401ï2500 257 
ɄɟɩŰɖɠ 

Ůˊɞɢɐɠ 

4 2501ï2600 207 
ȹŮɨŰŮɟɖɠ 

Ůˊɞɢɐɠ 

5 2601ï2700 86 
ɇɟɑŰɖɠ 

Ůˊɞɢɐɠ 

6 2701ï2800 36 
ɇɏŰŬɟŰɖɠ 

Ůˊɞɢɐɠ 

7 2801 Ò 1463 ȳɣɘɛɖ 
 

 

ɄɑɜŬəŬɠ 6: ɇɎɝŮɘɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɏůɤ Űɞɡ ŭŮɑəŰɖ 

ɁɡəŰŮɟɘɜɧ ɣɨɢɞɠ (CI) 

(Ŭ/Ŭ) 
ȹɘɎůŰɖɛŬ 

(ɞC) 
(Ŭ/Ŭ) 

ȹɘɎůŰɖɛŬ 

(ɞC) 

1 15,7 ï 16,9 3 18,0 ï 18,9 

2 17,0 ï 17,9 4 19,0 ï 19,7 
 

 

ɄɑɜŬəŬɠ 8: ɇɎɝŮɘɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɏůɤ Űɞɡ 

ɡŭɟɞɗŮɟɛɘəɞɨ ŭŮɑəŰɖ (HyI ) 

(Ŭ/Ŭ) 
ɉŬɟŬəŰɖɟɘůɛɧɠ 

ˊŮɟɘɞɢɐɠ 
ȹɘɎůŰɖɛŬ 

1 
ũɘŬ ŮɡŬɑůɗɖŰŮɠ 

ˊɞɘəɘɚɑŮɠ 
< 2700 

2 

ũɘŬ ɛɏŰɟɘŬ 

ŬɜɗŮəŰɘəɏɠ 

ˊɞɘəɘɚɑŮɠ 

2700 ï 2800 

3 
ũɘŬ ŬɜɗŮəŰɘəɏɠ 

ˊɞɘəɘɚɑŮɠ 
> 2800 

 

ɄɑɜŬəŬɠ 7: ɇɎɝŮɘɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ɛɏůɤ Űɞɡ ŭŮɑəŰɖ 

ɝɖɟŬůɑŬɠ (DI) 

(Ŭ/Ŭ) 
ɉŬɟŬəŰɖɟɘůɛɧɠ 

ˊŮɟɘɞɢɐɠ 
ȹɘɎůŰɖɛŬ 

1 Ʉɞɚɨ ɝɖɟɐ -140 Ò DI Ò -100 

2 ɀɏŰɟɘŬ ɝɖɟɐ -100 < DI Ò 50 

3 ȴűɡɔɟɖ 50 < DI Ò 78 
 

 

3. ȷˊɞŰŮɚɏůɛŬŰŬ ï ůɡɕɐŰɖůɖ 

ɋɠ ˊɟɞɠ Űɖ ůɡɜɞɚɘəɐ əŬɚɚɘŮɟɔɞɨɛŮɜɖ ɏəŰŬůɖ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ Ŭɛˊɏɚɞɡ 

ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ˊɞɘəɘɚɘɩɜ ŮɛűŬɜɑɕŮŰŬɘ ˊŰɤɢɐ Űɞ ɏŰɞɠ 2006, 
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ɡˊɞŭɖɚɩɜɞɜŰŬɠ Űɖɜ ŬɜŬɚɞɔɘəɐ ɛŮɑɤůɖ Űɤɜ ŮəŰɎůŮɩɜ Űɞɡɠ ůŰɞ ɛɏɚɚɞɜ. Ƀ ɘůɢɡɟɘůɛɧɠ 

ŬɡŰɧɠ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ Űɞ ɏŰɞɠ 2012 əŬɗɩɠ ɖ ůɡɜɞɚɘəɐ ɏəŰŬůɖ əŬɚɚɘɏɟɔŮɘŬɠ 

ˊŬɟŬŭɞůɘŬəɩɜ ɞɘɜɞˊɞɘɐůɘɛɤɜ ˊɞɘəɘɚɘɩɜ ɛŮɘɩɗɖəŮ əŬŰɎ 2,10%. 

3.1 ɄɞɘəɘɚɑŮɠ ˊɞɡ Űɞ ɏŰɞɠ 2006 əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŮəŰɎůŮɘɠ ɛŮɔŬɚɨŰŮɟŮɠ Ŭˊɧ 5% 

ůŰɞ ůɨɜɞɚɞ Űɤɜ ŮəŰɎůŮɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ (ɆəɘŬŭɧˊɞɡɚɞ-55,6%, 

ɄŬɨɚɞɠ-12,3%, ȷɡɔɞɡůŰɘɎŰɖɠ-11,8%) 

Ƀɘ ˊɞɘəɘɚɑŮɠ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɧɚŮɠ Űɘɠ ŰɎɝŮɘɠ Űɤɜ ɓɘɞəɚɘɛŬŰɘəɩɜ ŭŮɘəŰɩɜ əŬɘ ůŮ 

ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ ɤɠ ˊɟɞɠ Űɞ ɓɎɗɞɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖɠ ɔŮɤɚɞɔɘəɐɠ Űɞɡ ˊɟɞɏɚŮɡůɖɠ, 

ɔŮɔɞɜɧɠ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ŮɡɟŮɑŬ ŭɘŬůˊɞɟɎ Űɞɡɠ ůŰɞɜ ɢɩɟɞ Űɖɠ ȻŬəɨɜɗɞɡ.  

Ƀɘ ɆəɘŬŭɧˊɞɡɚɞ əŬɘ ɄŬɨɚɞɠ (ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ) ŮɛűŬɜɑɕɞɡɜ ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ 

ŮɛűɎɜɘůɖɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ɧˊɤɠ ŮɑɜŬɘ ɞɘ ˊŮŭɘɜɏɠ ˊŮɟɘɞɢɏɠ Űɞɡ 

ɜɖůɘɞɨ, ɧˊɞɡ ɖ ɡɣɖɚɐ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȻŬəɨɜɗɞɡ ɝɖɟŬůɑŬ ŬɜŰɘůŰŬɗɛɑɕŮŰŬɘ Ŭˊɧ Űɖɜ 

ɘŭɘɧŰɖŰŬ Űɤɜ ˊɞɘəɘɚɘɩɜ ɜŬ ŮɛűŬɜɑɕɞɡɜ ůô ŬɡŰɐɜ ŬɜŰɞɢɐ. Ⱥˊɑůɖɠ, ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ 

Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ ůŮ ɓŬɗɘɎ, ŬɚɚɞɡɓɘŬəɐɠ ˊɟɞɏɚŮɡůɖɠ (ɔɧɜɘɛŬ) ŮŭɎűɖ, 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ Ůɡɜɞɞɨɜ Űɖɜ ˊɞůɞŰɘəɐ ˊŬɟŬɔɤɔɐ Űɤɜ ˊɟɏɛɜɤɜ. 

ȼ ˊɞɘəɘɚɑŬ ɆəɘŬŭɧˊɞɡɚɞ ŮɛűŬɜɑɕŮɘ ɛɏŰɟɘŬ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ůŰɞ ůɨɜɞɚɞ 

Űɞɡ ɜɖůɘɞɨ. ɋɠ ˊɟɞɠ Űɘɠ ŭɨɞ ˊŮɟɘɞɢɏɠ ɛŮ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ (ůŰɘɠ 

əɞɘɜɧŰɖŰŮɠ: ɀŬɢŬɘɟɎŭɞ əŬɘ ȯɜɤ ũŮɟəɎɟɘ), ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ɀŬɢŬɘɟɎŭɞɡ 

ŮɛűŬɜɑɕŮɘ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ, Ůɜɩ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ȯɜɤ 

ũŮɟŬəɎɟɘ ɛɏŰɟɘŬ ˊŰɤɢɐ. 

ȼ ˊɞɘəɘɚɑŬ ɄŬɨɚɞɠ ŮɛűŬɜɑɕŮɘ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ůŰɞ ůɨɜɞɚɞ Űɞɡ ɜɖůɘɞɨ. 

ɇɞɜ ɑŭɘɞ ɢŬɟŬəŰɐɟŬ ŮɛűŬɜɑɕŮɘ əŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ɇɞˊɘəɩɜ ȾɞɘɜɞŰɐŰɤɜ 

ȿŬɔəŬŭɎəɘŬ-ūɘɞɚɑŰɘ ɧˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ. 

ȼ ˊɞɘəɘɚɑŬ ȷɡɔɞɡůŰɘɎŰɖɠ (ŰɟɑŰɖɠ Ůˊɞɢɐɠ) ŮɛűŬɜɑɕŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ ůɡɢɜɧŰɖŰŬ 

(46%) ůŮ ˊŮɟɘɞɢɏɠ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ (ˊŮŭɘɜɐ ȻɎəɡɜɗɞɠ). ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ŰŬ 

ɔɧɜɘɛŬ ŮŭɎűɖ Ůɡɜɞɞɨɜ Űɖɜ ˊɞůɞŰɘəɐ ɧɢɘ ɧɛɤɠ əŬɘ Űɖɜ ˊɞɘɞŰɘəɐ ˊŬɟŬɔɤɔɐ Űɤɜ ˊɟɏɛɜɤɜ 

Űɖɠ ˊɞɘəɘɚɑŬɠ, ŮˊɘˊɟɞůɗɏŰɤɠ əŬɘ ɚɧɔɤ Űɤɜ ɛɖ Ůɡɜɞɥəɩɜ ŮˊɘəɟŬŰɞɨɜŰɤɜ əɚɘɛŬŰɘəɩɜ 

ůɡɜŰŮɚŮůŰɩɜ. ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɟɤɘɛɧŰŮɟɤɜ ˊɞɘəɘɚɘɩɜ ůŮ 

ɞɣɘɛɧŰŮɟŮɠ ɗɏůŮɘɠ ɖ ŬɜŬɛɞɜɐ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ ŭŮɡŰŮɟŮɡɧɜŰɤɜ 

ɛŮŰŬɓɞɚɘŰɩɜ əŬɘ ŬɜɗɞəɡŬɜɩɜ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬűɡŭɎŰɤůɖ Űɤɜ ɟŬɔɩɜ əŬɘ Űɖ 

űŬɘɜɧɛŮɜɖ Ŭɨɝɖůɖ Űɞɡ Ŭɚəɞɞɚɘəɞɨ ŰɑŰɚɞɡ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, ůŰɖɜ ˊɟɞəŮɘɛɏɜɖ 

ˊŮɟɑˊŰɤůɖ Űɖɠ ˊɞɘəɘɚɑŬɠ, ɞɘ ˊɚɏɞɜ ŬɡɝɖɛɏɜŮɠ ɗŮɟɛɞəɟŬůɑŮɠ Űɖɠ ɜɨəŰŬɠ, ˊɞɡ 

ŮˊɘəɟŬŰɞɨɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɆŮˊŰɏɛɓɟɘɞɡ, ŭŮɜ Ŭˊɞűɏɟɞɡɜ ŰŬ 

ŬɜŬɛŮɜɧɛŮɜŬ ɗŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɖɜ ˊɞɘɧŰɖŰŬ Űɞɡ űɞɟŰɑɞɡ. 
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ȼ ůɡɜɞɚɘəɎ Ŭɡɝɖɛɏɜɖ ŮɛűɎɜɘůɖ Űɖɠ ˊɞɘəɘɚɑŬɠ ůŰɘɠ ŰɎɝŮɘɠ ɔɘŬ ˊɟɩɘɛŮɠ, 1ɖɠ, 2ɖɠ  əŬɘ 

3ɖɠ Ůˊɞɢɐɠ ˊɞɘəɘɚɑŮɠ (50,3%) ɡˊɞŭɖɚɩɜŮɘ Űɖɜ ŮɡɟŮɑŬ ŭɘŬůˊɞɟɎ Űɖɠ ůŰɘɠ əɞɘɜɧŰɖŰŮɠ Űɖɠ 

ɞɟŮɘɜɐɠ ȻŬəɨɜɗɞɡ, ɧˊɞɡ ŮˊɘəɟŬŰɞɨɜ ŮŭɎűɖ ŬůɓŮůŰɞɚɘɗɘəɐɠ ˊɟɞɏɚŮɡůɖɠ, ŰŬ ɞˊɞɑŬ 

ůɡɛɓɎɚɚɞɡɜ ůŰɖ ɓŮɚŰɘɤɛɏɜɖ ˊɞɘɧŰɖŰŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ɛɏŰɟɘŬ ɝɖɟɘəɏɠ ůɡɜɗɐəŮɠ Űɘɠ 

ɞˊɞɑŮɠ ɖ ˊɞɘəɘɚɑŬ ŬɜŰŮˊŮɝɏɟɢŮŰŬɘ ɤɠ ŬɜɗŮəŰɘəɐ ůô ŬɡŰɏɠ. 

ɉŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɏŰɟɘŬ ɡɣɖɚɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ, ůŰɞ ůɨɜɞɚɞ Űɞɡ ɜɖůɘɞɨ 

əŬɘ ŮɛűŬɜɑɕŮɘ ŭɨɞ ˊŮɟɘɞɢɏɠ ɛŮ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ. ȼ ɛɑŬ 

ŮɜŰɞˊɑɕŮŰŬɘ ůŮ ˊŮɟɘɞɢɐ ůŰŬ ɧɟɘŬ Űɤɜ əɞɘɜɞŰɐŰɤɜ ȯɔɘɞɠ ȿɏɤɜ-ȺɝɤɢɩɟŬ, ɧˊɞɡ ɖ 

ˊɞɘəɘɚɑŬ ŮɛűŬɜɑɕŮɘ ˊɞɚɨ ɡɣɖɚɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ əŬɘ ɖ ŭŮɨŰŮɟɖ ůŰɖɜ əɞɘɜɧŰɖŰŬ 

ȾŮɟɑ, ɧˊɞɡ ɞ ŬɜŰɑůŰɞɘɢɞɠ ɢŬɟŬəŰɐɟŬɠ ŮɑɜŬɘ ˊŰɤɢɐ.   

3.2 ɄɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŮəŰɎůŮɘɠ Ŭˊɧ 1% - 5% ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŮəŰɎůŮɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ (ȾŬŰůŬəɞɨɚɘŬɠ-4,5%, ɆŬɓɓŬŰɘŬɜɧ-3,6%, 

ȾɞɡŰůɞɡɛˊɏɚɘ-1,8%) 

Ƀɘ ˊɞɘəɘɚɑŮɠ ȾŬŰůŬəɞɨɚɘŬɠ əŬɘ ɆŬɓɓŬŰɘŬɜɧ, ɧˊɤɠ əŬɘ ŬɡŰɏɠ Űɘɠ ˊɟɞɖɔɞɨɛŮɜɖɠ 

ŮɜɧŰɖŰŬɠ (>5%), ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ɧɚŮɠ Űɘɠ ŰɎɝŮɘɠ Űɤɜ ɓɘɞəɚɘɛŬŰɘəɩɜ ŭŮɘəŰɩɜ əŬɘ ůŮ 

ɧɚɞɡɠ Űɞɡɠ Űɨˊɞɡɠ ɤɠ ˊɟɞɠ Űɞ ɓɎɗɞɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɖ ɔŮɤɚɞɔɘəɐ Űɞɡ ˊɟɞɏɚŮɡůɖ. 

ɄŬɟɏəəɚɘůɖ Ŭˊɧ ŬɡŰɐ Űɖɜ ŰɎůɖ ŬɟɢɑɕŮɘ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖɜ ˊɞɘəɘɚɑŬ ȾɞɡŰůɞɡɛˊɏɚɘ, ɖ 

ɞˊɞɑŬ əŬɚɚɘŮɟɔŮɑŰŬɘ ůŮ ˊɞůɞůŰɧ 1,8% ůŰɞ ůɨɜɞɚɞ Űɤɜ ŬɛˊŮɚɞɡɟɔɘəɩɜ ŮəŰɎůŮɤɜ ɛŮ 

ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŬɟɏəəɚɘůɖ ŬűɞɟɎ Űɖɜ ŬˊɞɡůɑŬ Űɖɠ 

ˊɞɘəɘɚɑŬɠ ůŮ ɛɘŬ əŬŰɖɔɞɟɑŬ Űɞɡ ŭŮɑəŰɖ Huglin. 

Ƀɘ ȾŬŰůŬəɞɨɚɘŬɠ əŬɘ ɆŬɓɓŬŰɘŬɜɧ (ˊɞɘəɘɚɑŮɠ ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ) ŮɛűŬɜɑɕɞɡɜ Űɖ 

ɛɏɔɘůŰɖ əŬŰɎ ˊɞɘəɘɚɑŬ ůɡɢɜɧŰɖŰŬ, 77,9% əŬɘ 84,2% ŬɜŰɑůŰɞɘɢŬ, ůŰɖɜ Ŭɛɏůɤɠ ŮˊɧɛŮɜɖ 

ŰɎɝɖ ˊŮɟɘɞɢɩɜ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɞɘ ˊɚɏɞɜ ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŬɠ 

ɜɨəŰŬɠ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ŬɜɎˊŰɡɝɖ ˊɞɘɞŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŰɘɠ 

ˊŬɟŬɔɤɔɏɠ Űɤɜ ˊɞɘəɘɚɘɩɜ, Ůɜɩ ɖ ŮɡŬɘůɗɖůɑŬ Űɖɠ ˊɞɘəɘɚɑŬɠ ȾŬŰůŬəɞɨɚɘŬɠ ůŰɖɜ ɝɖɟŬůɑŬ 

ŬɜŰɘůŰŬɗɛɑɕŮŰŬɘ Ŭˊɧ Űɖ ůɢŮŰɘəɎ ɡɣɖɚɐ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ ɓŬɗɘɩɜ ŮŭŬűɩɜ. 

ũɘŬ Űɖɜ ˊɞɘəɘɚɑŬ ȾŬŰůŬəɞɨɚɘŬɠ ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɡɝɖɛɏɜɖ ůɡɔəɏɜŰɟɤůɖ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ ˊŮɟɘɞɢɐ ůŰŬ ɧɟɘŬ Űɤɜ əɞɘɜɞŰɐŰɤɜ ȯɜɤ ũŮɟŬəɎɟɘ əŬɘ ȿŬɔəŬŭɎəɘŬ, 

ɧˊɞɡ ɞɘ ŮˊɘəɟŬŰɞɨůŮɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ Ůɡɜɞɞɨɜ Űɖɜ əŬɚɚɘɏɟɔŮɘɎ Űɖɠ. ɆŰɘɠ 

əɞɘɜɧŰɖŰŬɠ ŬɡŰɏɠ ɖ ˊɞɘəɘɚɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ɑŭɘŬ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ɛŮ 

ŬɡŰɐ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɞɡ ɜɖůɘɞɨ (ɛɏŰɟɘŬ ˊŰɤɢɐ). 

ũɘŬ Űɖɜ ˊɞɘəɘɚɑŬ ɆŬɓɓŬŰɘŬɜɧ ˊŬɟŬŰɖɟŮɑŰŬɘ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ 

ůŮ ŭɨɞ ˊŮɟɘɞɢɏɠ ůŰɘɠ ɞˊɞɑŮɠ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ Ůɡɜɞɞɨɜ Űɖɜ əŬɚɚɘɏɟɔŮɘɎ Űɖɠ. 

ȼ ˊɟɩŰɖ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɖɜ əɞɘɜɧŰɖŰŬ ȯɔɘɞɠ ȾɐɟɡəŬɠ əŬɘ ɖ ŭŮɨŰŮɟɖ ůŰŬ ɧɟɘŬ Űɤɜ 
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əɞɘɜɞŰɐŰɤɜ ɄɖɔŬŭɎəɘŬ əŬɘ ȾŬɚɚɘɗɏŬ. ȷɜ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɖɠ ˊɞɘəɘɚɑŬɠ, 

ůŰɞ ůɨɜɞɚɞ Űɞɡ ɜɖůɘɞɨ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɛɏŰɟɘŬ ˊŰɤɢɐ, ɢŬɟŬəŰɐɟŬɠ ˊɞɡ ŭɘŬŰɖɟŮɑŰŬɘ ůŰɘɠ 

əɞɘɜɧŰɖŰŮɠ ɄɖɔŬŭɎəɘŬ əŬɘ ȾŬɚɚɘɗɏŬ, ůŰɖɜ əɞɘɜɧŰɖŰŬ ȯɔɘɞɠ ȾɐɟɡəŬɠ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ 

ɚŬɛɓɎɜɞɜŰŬɠ Űɞɜ ɢŬɟŬəŰɐɟŬ ɛɏŰɟɘŬ ɡɣɖɚɐ. 

ȼ ˊɞɘəɘɚɑŬ ȾɞɡŰůɞɡɛˊɏɚɘ (ɧɣɘɛɖ ˊɞɘəɘɚɑŬ) ŮɛűŬɜɑɕŮɘ ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ ůŰɖɜ ŰɎɝɖ 

ˊŮɟɘɞɢɩɜ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ɧˊɞɡ Ůɡɜɞɥəɏɠ əɚɘɛŬŰɘəɏɠ əŬɘ ŮŭŬűɘəɏɠ ůɡɜɗɐəŮɠ 

Ůɡɜɞɞɨɜ Űɖɜ ˊŬɟŬɔɤɔɐ Űɖɠ ˊɞɘəɘɚɑŬɠ, Űɧůɞ ˊɞɘɞŰɘəɎ ɧůɞ əŬɘ ˊɞɘɞŰɘəɎ. Ⱥˊɑůɖɠ, 

ŮɛűŬɜɑɕŮɘ ŭɨɞ ˊŮɟɘɞɢɏɠ Ŭɡɝɖɛɏɜɖɠ ˊɡəɜɧŰɖŰŬɠ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ, ɖ ɛɘŬ 

ŮɜŰɞˊɑɕŮŰŬɘ ůŰɖɜ əɞɘɜɧŰɖŰŬ ȷɛˊŮɚɧəɖˊɞɘ əŬɘ ɖ Ɏɚɚɖ ůŰɖɜ əɞɘɜɧŰɖŰŬ ȾŮɟɑ. ɆŰɖɜ 

Űɞˊɘəɐ əɞɘɜɧŰɖŰŬ ȷɛˊŮɚɞəɐˊɤɜ ɖ ˊɞɘəɘɚɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛɏŰɟɘŬ ɡɣɖɚɐ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ, ɡˊɞŭŮɏůŰŮɟɖɠ Ŭˊɧ ŬɡŰɐ ɔɘŬ Űɖɜ ˊɞɘəɘɚɑŬ ɔŮɜɘəɩɠ (ɡɣɖɚɐ), 

ŬˊɞŭɘŭɧɛŮɜɖɠ əɨɟɘŬ ůŰɖ ɛŮɔŬɚɨŰŮɟɖ ɖɚɘəɑŬ Űɤɜ ˊɟɏɛɜɤɜ. ɆŰɖɜ əɞɘɜɧŰɖŰŬ ȾŮɟɑ ɖ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ Űɖɠ ˊɞɘəɘɚɑŬɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ˊɞɚɨ ɡɣɖɚɐ ɚɧɔɤ Űɖɠ ɛɘəɟɧŰŮɟɖɠ 

ɖɚɘəɑŬɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ ˊɞɘəɘɚɑŬɠ, ŬɚɚɎ əŬɘ Űɤɜ ˊŬɟŬɔɤɔɩɜ ˊɞɡ Űɖ 

ŭɘŬŰɖɟɞɨɜ. 

3.3 ȿŮɡəɏɠ ˊɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŮəŰɎůŮɘɠ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ 1% ůŰɞ 

ůɨɜɞɚɞ Űɤɜ ŮəŰɎůŮɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ (ȿŬɔɧɟɗɘ-0,6%, ũɞɡůŰɞɚɑŭɘ-0,6%, 

ɆəɡɚɞˊɜɑɢŰɖɠ-0,5%, Ⱦɞɟɑɗɘ-0,3%) 

ũɘŬ Űɖɜ ˊɞɘəɘɚɑŬ ȿŬɔɧɟɗɘ (ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ) ŭɘŬˊɘůŰɩɜŮŰŬɘ ɧŰɘ ŭŮɜ ŮɛűŬɜɑɕŮɘ 

ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ əŬŰɖɔɞɟɑŬ ˊŮɟɘɞɢɩɜ. ɄɞůɞůŰɧ 86,4% Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ ˊɞɘəɘɚɑŬɠ ŮɛűŬɜɑɕŮŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ɔɘŬ ˊɟɩɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ɔŮɔɞɜɧɠ 

ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ, Űɖɜ ŬɜŮˊŬɟəɐ ɤɟɑɛŬɜůɖ Űɞɡ űɞɟŰɑɞɡ. ȷɜ əŬɘ ɖ ŬůɓŮůŰɞɚɘɗɘəɐ 

ˊɟɞɏɚŮɡůɖ Űɤɜ ŮŭŬűɩɜ ŮɛűŬɜɑɕŮɘ Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ, ůŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɞɘ 

ŮˊɘəɟŬŰɞɨůŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ɜɨəŰŬɠ əŬŰɎ Űɞ ɛɐɜŬ ɆŮˊŰɏɛɓɟɘɞ ŮɑɜŬɘ ɢŬɛɖɚɏɠ 

ŮɜŰŮɑɜɞɜŰŬɠ Űɞ ɛŮɘɞɜŮəŰɘəɧ ɢŬɟŬəŰɐɟŬ Űɤɜ ˊŮɟɘɞɢɩɜ ɤɠ ˊɟɞɠ Űɞɡɠ əɚɘɛŬŰɘəɞɨɠ 

ůɡɜŰŮɚŮůŰɏɠ ɔɘŬ Űɖɜ ɤɟɑɛŬɜůɖ. ȼ ́ ɞɘəɘɚɑŬ ŮɛűŬɜɑɕŮɘ ŮɜŰɞˊɘůɛɧ ůŰɖɜ Űɞˊɘəɐ əɞɘɜɧŰɖŰŬ 

Ⱦɞɘɚɘɤɛɏɜɞ, ɧˊɞɡ ŮɛűŬɜɑɕŮɘ, əŬŰɎ ůɡɜɏˊŮɘŬ, Űɖɜ ˊŮɟɘɞɢɐ ɛŮ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ 

ŬɔɟɞŰŮɛŬɢɑɤɜ Űɖɠ ˊɞɘəɘɚɑŬɠ əŬɘ ɡɣɖɚɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ. 

ũɘŬ Űɖɜ ˊɞɘəɘɚɑŬ ũɞɡůŰɞɚɑŭɘ (ŭŮɨŰŮɟɖɠ Ůˊɞɢɐɠ) ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ 

ŮɛűɎɜɘůɖɠ (84,4%) ůŮ ˊŮŭɘɜɏɠ ˊŮɟɘɞɢɏɠ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ. ɇŬ ɔɧɜɘɛŬ ŮŭɎűɖ Űɤɜ 

ˊŮɟɘɞɢɩɜ Ůɡɜɞɞɨɜ Űɖɜ ˊɞůɞŰɘəɐ ɧɢɘ ɧɛɤɠ əŬɘ Űɖɜ ˊɞɘɞŰɘəɐ ˊŬɟŬɔɤɔɐ Űɤɜ ˊɟɏɛɜɤɜ Űɖɠ 

ˊɞɘəɘɚɑŬɠ, ŮˊɘˊɟɞůɗɏŰɤɠ əŬɘ ɚɧɔɤ Űɤɜ ɛɖ Ůɡɜɞɥəɩɜ ŮˊɘəɟŬŰɞɨɜŰɤɜ əɚɘɛŬŰɘəɩɜ 

ůɡɜŰŮɚŮůŰɩɜ. ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɟɤɘɛɧŰŮɟɤɜ ˊɞɘəɘɚɘɩɜ ůŮ 

ɞɣɘɛɧŰŮɟŮɠ ɗɏůŮɘɠ ɖ ŬɜŬɛɞɜɐ ɔɘŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ůɡɔəɏɜŰɟɤůɖɠ ŭŮɡŰŮɟŮɡɧɜŰɤɜ 
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ɛŮŰŬɓɞɚɘŰɩɜ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬűɡŭɎŰɤůɖ Űɤɜ ɟŬɔɩɜ əŬɘ Űɖ űŬɘɜɧɛŮɜɖ Ŭɨɝɖůɖ 

Űɞɡ Ŭɚəɞɞɚɘəɞɨ ŰɑŰɚɞɡ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ, ůŰɖɜ ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ˊɞɘəɘɚɑŬɠ, 

ɞɘ ˊɚɏɞɜ ŬɡɝɖɛɏɜŮɠ ɗŮɟɛɞəɟŬůɑŮɠ Űɖɠ ɜɨəŰŬɠ, ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɘɠ ˊŮɟɘɞɢɏɠ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɞɡ ɆŮˊŰɏɛɓɟɘɞɡ, ŭŮɜ Ŭˊɞűɏɟɞɡɜ ŰŬ ŬɜŬɛŮɜɧɛŮɜŬ ɗŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰɖ 

ɔŮɜɘəɐ ˊɞɘɧŰɖŰŬ Űɞɡ űɞɟŰɑɞɡ. ȺɛűŬɜɑɕŮɘ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ 

ˊŮɟɘɞɢɏɠ Űɤɜ əɞɘɜɞŰɐŰɤɜ ũŬɥŰɎɜɘ, ȸŬɜɎŰɞ əŬɘ ɆŬɟŬəɖɜɎŭɞ, ɧˊɞɡ ɖ ŭɡɜŬŰɧŰɖŰŬ 

Ůˊɘɓɑɤůɖɠ Űɖɠ ˊɞɘəɘɚɑŬɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɡɣɖɚɐ Ůɜɩ,  ɔɘŬ Űɞ ůɨɜɞɚɞ Űɞɡ ɜɖůɘɞɨ ɛɏŰɟɘŬ 

ɡɣɖɚɐ. 

ɀɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɖɠ (78,8%) ɖ ˊɞɘəɘɚɑŬ ɆəɡɚɞˊɜɑɢŰɖɠ (ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ) 

ŮɛűŬɜɑɕŮɘ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ ɔɘŬ ˊɞɘəɘɚɑŮɠ ˊɟɩŰɖɠ Ůˊɞɢɐɠ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ 

ŬɡŰɏɠ ɞɘ ŮˊɘəɟŬŰɞɨůŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ɜɨəŰŬɠ əŬŰɎ Űɞ ɛɐɜŬ ɆŮˊŰɏɛɓɟɘɞ ŮɑɜŬɘ ɢŬɛɖɚɏɠ 

ɛɖ ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ůɨɜɗŮůɖ ŭŮɡŰŮɟŮɡɧɜŰɤɜ ɛŮŰŬɓɞɚɘŰɩɜ əŬɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ 

ŬɟɩɛŬŰɞɠ ůŰɞ űɞɟŰɑɞ. ɆŰɞ ɔŮɜɘəɧ ɛŮɘɞɜŮəŰɘəɧ ɢŬɟŬəŰɐɟŬ Űɤɜ ˊŮɟɘɞɢɩɜ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ˊɟɞůŰŮɗŮɑ Űɞ ɧŰɘ ůô ŬɡŰɏɠ ŮɡɜɞɞɨɜŰŬɘ ɞɘ ŬůɗɏɜŮɘŮɠ, Űɧůɞ Űɞɡ ˊŮɟɞɜɧůˊɞɟɞɡ, ɧůɞ əŬɘ 

Űɞɡ ɓɞŰɟɨŰɖ (HyI>2800), ůŰɘɠ ɞˊɞɑŮɠ ɖ ˊɞɘəɘɚɑŬ ŮɛűŬɜɑɕŮɘ ŮɡŬɘůɗɖůɑŬ. ȺɛűŬɜɑɕŮɘ 

Ŭɡɝɖɛɏɜɖ ůɡɢɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ȸɞɚɑɛŮɠ, ɧˊɞɡ 

ŮˊɘəɟŬŰɞɨɜ ɞɘ ŬɜɤŰɏɟɤ ɛɖ Ůɡɜɞɥəɏɠ ůɡɜɗɐəŮɠ. ȳˊɤɠ əŬɘ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɤɜ ŮəŰɎůŮɤɜ 

ˊɞɡ əŬɚɚɘŮɟɔŮɑŰŬɘ, ůŰɖɜ ˊŮɟɘɞɢɐ ŬɡŰɐ ɖ ˊɞɘəɘɚɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ˊŰɤɢɐ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ. 

ȼ ˊɞɘəɘɚɑŬ Ⱦɞɟɑɗɘ (ɧɣɘɛɖ) ŮɛűŬɜɑɕŮŰŬɘ əŬŰɎ ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ (54%) ůŰɖɜ ˊŮŭɘɜɐ 

ˊŮɟɘɞɢɐ Űɞɡ ɜɖůɘɞɨ ɧˊɞɡ ŮˊɘəɟŬŰɞɨɜ Ůɡɜɞɥəɏɠ əɚɘɛŬŰɘəɏɠ əŬɘ ŮŭŬűɘəɏɠ ůɡɜɗɐəŮɠ ɔɘŬ 

Űɖɜ əŬɚɚɘɏɟɔŮɘɎ Űɖɠ. Ⱥɜ ŰɞɨŰɞɘɠ, ˊŬɟɞɡůɘɎɕŮɘ ɛɘŬ ŭŮɡŰŮɟŮɨɞɡůŬ Ŭɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ 

/ůɡɢɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ (27%) ůŮ ˊŮɟɘɞɢɐ ɔɘŬ ˊɞɘəɘɚɑŮɠ ŭŮɨŰŮɟɖɠ Ůˊɞɢɐɠ 

(əɞɘɜɧŰɖŰŬ ȾŮɟɑ). ȷɜ əŬɘ ůŰɞ ůɨɜɞɚɞ Űɤɜ ŮəŰɎůŮɤɜ ɖ ˊɞɘəɘɚɑŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ȾŮɟɑ ɖ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɐ 

ɛŮŰŬɓɎɚɚŮŰŬɘ ůŮ ɛɏŰɟɘŬ ˊŰɤɢɐ. 

3.4 ȰɔɢɟɤɛŮɠ ˊɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŮəŰɎůŮɘɠ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ 1% ůŰɞ 

ůɨɜɞɚɞ Űɤɜ ŮəŰɎůŮɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ (ȸɘɞɚŮɜŰɧ-0,2%, ɅɞŭɑŰɖɠ-0,1%, 

ūɘɚɏɟɘ-0,1%) 

ɉŬɟŬəŰɖɟɘɕɧɛŮɜŮɠ, ɔŮɜɘəɎ, Ŭˊɧ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ əŬɘ ŮɡŬɑůɗɖŰŮɠ ůŮ 

ŬůɗɏɜŮɘŮɠ ɞɘ ˊɞɘəɘɚɑŮɠ ŬɡŰɏɠ - ȸɘɞɚŮɜŰɧ (ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ), ɅɞŭɑŰɖɠ (ɧɣɘɛɖ), ūɘɚɏɟɘ 

(ɧɣɘɛɖ) ï ŮɛűŬɜɑɕɞɜŰŬɘ əŬŰɎ ɛɏɔɘůŰɖ ůɡɢɜɧŰɖŰŬ (75%, 66,7% əŬɘ 100% ŬɜŰɑůŰɞɘɢŬ)  

ůŮ ˊŮɟɘɞɢɏɠ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ, ɧˊɤɠ ŬɡŰɏɠ Űɖɠ ˊŮŭɘɜɐɠ ȻŬəɨɜɗɞɡ,  
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ɧˊɞɡ ɞ əɑɜŭɡɜɞɠ ˊɟɞůɓɞɚɐɠ Ŭˊɧ Űɘɠ ɡˊɧ ɗŮɩɟɖůɖ ŬůɗɏɜŮɘŮɠ ŮɑɜŬɘ ɛŮɘɤɛɏɜɞɠ. Ⱥˊɑ 

ˊɚɏɞɜ, ɞɘ ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŬɠ ɜɨəŰŬɠ Űɞɡ ɆŮˊŰŮɛɓɟɑɞɡ Ůɡɜɞɞɨɜ Űɖɜ ŬɜɎˊŰɡɝɖ 

ŭŮɡŰŮɟŮɡɧɜŰɤɜ ɛŮŰŬɓɞɚɘŰɩɜ əŬɘ ŬɜɗɞəɡŬɜɩɜ ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖɜ Ůɜɑůɢɡůɖ Űɖɠ 

ˊɞɘɧŰɖŰŬɠ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ űɞɟŰɑɞɡ. ɋɠ ˊɟɞɠ Űɞ ɏŭŬűɞɠ ůŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ, ɞɘ 

ˊɞɘəɘɚɑŮɠ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ ŬɚɚɞɡɓɘŬəɐɠ ˊɟɞɏɚŮɡůɖɠ (ɔɧɜɘɛŬ) ŮŭɎűɖ. 

ȷɡɝɖɛɏɜɖ ˊɡəɜɧŰɖŰŬ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ŮɛűŬɜɑɕɞɡɜ, ɖ ȸɘɞɚŮɜŰɧ ůŮ ˊŮɟɘɞɢɐ Űɖɠ 

əɞɘɜɧŰɖŰŬɠ ɄŬɜŰɞəɟɎŰɞɟŬɠ, ɖ ɅɞŭɑŰɖɠ ůŮ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ȾŬɚɘˊɎŭɞ əŬɘ ɖ 

ūɘɚɏɟɘ ůŮ ˊŮɟɘɞɢɐ Űɖɠ əɞɘɜɧŰɖŰŬɠ ɀˊɧɢŬɚɖ, ˊŮɟɘɞɢɏɠ ˊɞɡ ŮɛˊɑˊŰɞɡɜ ůŰɘɠ Ůɡɜɞɥəɏɠ 

ˊŮɟɘɞɢɏɠ ˊɞɡ ˊɟɞŬɜŬűɏɟɗɖəŬɜ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɞɘ ȸɘɞɚŮɜŰɧ əŬɘ ɅɞŭɑŰɖɠ 

ŮɛűŬɜɑɕɞɡɜ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ, Ůɜɩ ɖ ūɘɚɏɟɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɨ 

ɡɣɖɚɐ, ɞűŮɘɚɧɛŮɜɖɠ Űɧůɞ ůŰɖ ɛɘəɟɧŰŮɟɖ ɖɚɘəɑŬ Űɞɡ ˊŬɟŬɔɤɔɞɨ ˊɞɡ Űɖɜ əŬɚɚɘŮɟɔŮɑ, 

ɧůɞ əŬɘ ůŰɖɜ ɛɘəɟɧŰŮɟɖ ɖɚɘəɑŬ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ, ɧ́ ɞɡ Űɖɜ ɏɢŮɘ ŮɔəŬŰŬůŰɐůŮɘ. 

3.5 ɄɞɘəɘɚɑŮɠ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɜ ůŮ ŮəŰɎůŮɘɠ ɛɘəɟɧŰŮɟŮɠ Ŭˊɧ 0,1% ůŰɞ ůɨɜɞɚɞ 

Űɤɜ ŮəŰɎůŮɤɜ ɛŮ ɞɘɜɞˊɞɘɐůɘɛŮɠ ˊɞɘəɘɚɑŮɠ əŬɘ ůŮ Ŭɟɘɗɛɧ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ < 8  

(ȾɞɜŰɞəɚɎŭɘ, ȸɞɥŭɞɛɎŰɖɠ, ȸɧůůɞɠ) 

ȷɜ əŬɘ ɖ ˊɞɘəɘɚɑŬ ȾɞɜŰɞəɚɎŭɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ŰɏŰŬɟŰɖɠ Ůˊɞɢɐɠ, Űɞ ůɨɜɞɚɞ Űɤɜ 

ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ Űɖɠ ŮɡɟɑůəɞɜŰŬɘ ůŮ ɗɏůŮɘɠ ɔɘŬ ˊɟɩɘɛŮɠ ˊɞɘəɘɚɑŮɠ. ȷɜŰɘɗɏŰɤɠ, ɖ 

ˊɞɘəɘɚɑŬ ȸɧůůɞɠ ɤɠ ɧɣɘɛɖ ŮɜŰɞˊɑɕŮŰŬɘ ůŮ ɗɏůŮɘɠ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ. Ⱥɜɩ, ɔɘŬ Űɖɜ 

ˊɞɘəɘɚɑŬ ȸɞɥŭɞɛɎŰɖɠ, ɢŬɟŬəŰɖɟɘɕɧɛŮɜɖ ɤɠ ˊɟɞɠ Űɖɜ ˊɟɤɘɛɧŰɖŰŬ ɤɟɑɛŬɜůɖɠ ŰɏŰŬɟŰɖɠ 

Ůˊɞɢɐɠ, ɏɜŬ ŬɛˊŮɚɞŰŮɛɎɢɘɞ ŮɜŰɞˊɑɕŮŰŬɘ ůŮ ɗɏůɖ ɔɘŬ ɧɣɘɛŮɠ ˊɞɘəɘɚɑŮɠ əŬɘ Űɞ ŭŮɨŰŮɟɞ ůŮ 

ɗɏůɖ ɔɘŬ ˊɞɘəɘɚɑŮɠ ˊɟɩŰɖɠ Ůˊɞɢɐɠ. ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɖ ˊɞɘəɘɚɑŬ ȸɧůůɞɠ ŭŮɜ 

əŬŰŬɔɟɎűŮŰŬɘ ˊɚɏɞɜ, Ŭˊɧ Űɞ ɏŰɞɠ 2012, ůŰɞ ŬɛˊŮɚɞəɞɛɘəɧ ɛɖŰɟɩɞ ȻŬəɨɜɗɞɡ. 

ɆɡɛˊŮɟɎůɛŬŰŬ 

ũɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȻŬəɨɜɗɞɡ, ɞɘ ˊŬɟŬŭɞůɘŬəɏɠ ˊɞɘəɘɚɑŮɠ ɛŮ ɏəŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ 

Ŭˊɧ 1% Űɞɡ ůɡɜɧɚɞɡ ŮɛűŬɜɑɕɞɡɜ ŮɡɟŮɑŬ ɢɤɟɘəɐ əŬŰŬɜɞɛɐ ɛŮŰŬɝɨ Űɤɜ ŰɎɝŮɤɜ 

ŬɛˊŮɚɞəɞɛɘəɩɜ ɓɘɞəɚɘɛŬŰɘəɩɜ ŭŮɘəŰɩɜ əŬɘ ŮŭŬűɘəɩɜ ɘŭɘɞŰɐŰɤɜ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ. 

ȾŬɗɩɠ ɞɘ ŮəŰɎůŮɘɠ Űɤɜ ˊɞɘəɘɚɘɩɜ ɛŮɘɩɜɞɜŰŬɘ ɓŬɗɛɘŬɑŬ əɎŰɤ ŬɡŰɞɨ Űɞɡ ɞɟɑɞɡ ɖ 

əŬŰŬɜɞɛɐ ɛŮŰŬɝɨ Űɤɜ ŰɎɝŮɤɜ ˊŮɟɘɞɟɑɕŮŰŬɘ, əŬŰŬŭŮɘəɜɨɞɜŰŬɠ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɖɠ 

əŬŰŬɜɞɛɐɠ ɛŮŰŬɝɨ Űɤɜ ˊŮɟɘɞɢɩɜ. 

ɆŰɘɠ ɚŮɡəɏɠ ˊɞɘəɘɚɑŮɠ ɞ əɚɘɛŬəɞɨɛŮɜɞɠ ˊŮɟɘɞɟɘůɛɧɠ ŬɜŬŭŮɘəɜɨŮɘ ɏɜŬɜ ŬɡɝŬɜɧɛŮɜɞ 

ŮɜŰɞˊɘůɛɧ Űɤɜ ˊŮɟɘůůɞŰɏɟɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ůŮ ŮŭŬűɘəɏɠ əŬɘ ɓɘɞəɚɘɛŬŰɘəɏɠ ŰɎɝŮɘɠ 

ɛɖ ŮɜŭŮŭŮɘɔɛɏɜŮɠ ɔɘŬ əɎɗŮ ˊŮɟɑˊŰɤůɖ ˊɞɘəɘɚɑŬɠ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ ɖ on farm 
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ŭɘŬŰɐɟɖůɐ Űɞɡɠ ŮəűɟŬɕɧɛŮɜɖ Ŭˊɧ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɐɠ Űɞɡɠ ŮɛűŬɜɑɕŮɘ, ɏůŰɤ 

ɞɟɘŬəɎ, əŬɚɨŰŮɟɖ ˊɟɞɞˊŰɘəɐ  

ȷɜŰɑɗŮŰŬ, ůŰɘɠ ɏɔɢɟɤɛŮɠ ɞ ŬɜŰɑůŰɞɘɢɞɠ ŮɜŰɞˊɘůɛɧɠ ŬűɞɟɎ ˊŮɟɘɞɢɏɠ ɞɘ ɞˊɞɑŮɠ əɨɟɘŬ 

Ůɡɜɞɞɨɜ Űɖ ůɡɛˊɚɐɟɤůɖ Űɤɜ űŬɘɜɞɚɞɔɘəɩɜ ůŰŬŭɑɤɜ, Űɖɜ ˊɚɐɟɖ ɤɟɑɛŬɜůɖ Űɞɡ 

űɞɟŰɑɞɡ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ˊɞɘɞŰɘəɩɜ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. ɆŰɘɠ ˊŮɟɘɞɢɏɠ ŬɡŰɏɠ 

ɞɘ ˊɞɘəɘɚɑŮɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ˊŰɤɢɐ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ŮəŰɧɠ əŬɘ Ŭɜ 

ɛŮɛɞɜɤɛɏɜŮɠ ŮɜɏɟɔŮɘŮɠ ˊŬɟŬɔɤɔɩɜ ůɡɛɓɎɚɚɞɡɜ ůŰɖ ɓŮɚŰɑɤůɐ Űɞɡɠ. 

ɄŮɟŬɘŰɏɟɤ ɛŮɑɤůɖ əŬɘ ˊŮɟɘɞɟɘůɛɧɠ Űɤɜ ŬɛˊŮɚɞŰŮɛŬɢɑɤɜ ˊŬɟŬŭɞůɘŬəɩɜ ˊɞɘəɘɚɘɩɜ 

ůŮ ˊɚɐɗɞɠ ɛɘəɟɧŰŮɟɞ Űɤɜ Űɟɘɩɜ ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɞɡɠ ůŮ ɗɏůŮɘɠ ɞɘ 

ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ Ůɡɜɞɥəɏɠ ɐ ŭɡůɛŮɜŮɑɠ, ůŰɞ ůɨɜɞɚɞ Űɤɜ 

ŮɝŮŰŬɕɞɛɏɜɤɜ əɚɘɛŬŰɘəɩɜ əŬɘ ŮŭŬűɞɚɞɔɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ. 

INVESTIGATION OF THE DISPERSION OF TRADITIONAL 

WINEMAKING VARIETIES OF VINE IN THE VITICULTURAL 

LANDSCAPE OF ZAKYNTHOS  

ȷnastasios Ⱦolevris1, Konstantina Panagiotakopoulou2 

1Department of Environmental and Natural Resources Management, 

School of Engineering, University of Patras (mfortosi@otenet.gr) 
2Universit¨ degli Studi Guglielmo Marconi, Rome, Italy (ntina.pana@hotmail.com) 

Abstract 

It is considered that the traditional varieties of cultivated species, replaced by those 

improved and of high output, are limited in not favorable environmental conditions. 

The calculation of the percentage where this happens, to the total of the cultivated land 

of the particular species, in a place of reference, is of interest. 

The present work is dealing with the research of the environmental conditions that 

affects in the dispersion, in the island of Zakynthos, of traditional winemaking varieties 

of vine for which the interest of the producers to maintain them in their rural 

exploitations decreases progressively during the time period 2006-2013. 

For the diagnosis and the evaluation of the environmental conditions that prevail in 

the vineyards plots where these are shown, geographical information system, viticulture 

bioclimatic indicators and territorial attributes of the investigated place were used. 

In Zakynthos it is realised that, reduction of the land of varieties in percentage of 

smaller than 1% of totally cultivated land with winemaking varieties has as a result the 

restriction of white varieties in unfavorable for these environmental conditions, in 

opposition to the coloured ones, that are maintained in favorable viticultural places. 

mailto:mfortosi@otenet.gr
mailto:ntina.pana@hotmail.com
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In the marginal cases of varieties that were examined and are presented in number 

of vineyard plots less than three, because of important heterogeneity of the 

environmental conditions the general characterization of places as favorable or 

unfavorable and for the two chromatic types is not possible. 

In addition, through empirical research and the use of geographical information 

systems it was found that in Zakynthos, the choice and preference for traditional wine 

grape varieties vary in space showing moderate their correlation. It was also found that, 

as the varieties land are reduced the survivability of white varieties appears increased 

in areas with environmental conditions that do not meet their requirements. 

Key-words: Ȼante, GIS, viticulture, traditional varieties, bioclimatic indicators, 

survival possibility. 
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ɄɅɃɆȹȽɃɅȽɆɀɃɆ ȺȹȷūɃȾȷȿɈɊȼɆ ȾȷȽ ȹɃɀȼɆ ȸȿȷɆɇȼɆȼɆ ɆȺ 

ɄȺɅȽȷɆɇȽȾɃ ȹȷɆɃɆ ɀȺ ɇȼ ɉɅȼɆȼ ɀȼ ȺɄȷɁȹɅɋɀȺɁɃɈ ȺɁȷȺɅȽɃɈ 

ɃɉȼɀȷɇɃɆ (UAV) 

Ʌɞɨůůɞɠ ȷɜɎɟɔɡɟɞɠ1, ȾŬɓɓŬŭɑŬɠ ȷɜŰɩɜɖɠ2*, ɉŬɜɘɩŰɖ ɀŬɟɞɡɚɘɩ3, ɀɑɢŬɠ 

Ɇˊɨɟɞɠ2 

1ȹŬůɞˊɧɜɞɠ, anargyros.roussos@gmail.com 
2 Ⱥɜ ȷɔɟɞɑɠ MȺɄȺ, ȺɡɓɞɑŬɠ 3, 15125, ɀŬɟɞɨůɘ, info@enagris.gr 

3Inforest Research o.c, ũɚŬɟɎəɖ 10B, 11145, ȷɗɐɜŬ, mchanioti@inforest.gr 

ɄŮɟɑɚɖɣɖ 

Ƀɘ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ ŬɜɏəŬɗŮɜ ɡˊɐɟɢŬɜ ůŰŬ ɀŮůɞɔŮɘŬəɎ ȹŬůɘəɎ ɃɘəɞůɡůŰɐɛŬŰŬ, 

ŬˊɞŰŮɚɩɜŰŬɠ ɏɜŬ ɛŮɑɕɞɜ ɞɘəɞɚɞɔɘəɧ əŬɘ əɞɘɜɤɜɘəɧ ɗɏɛŬ. ɆɨɛűɤɜŬ ɛŮ Űɞ FAO (2007), 

ŰŬ ŬɑŰɘŬ ŮɛűɎɜɘůɐɠ Űɞɡɠ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɞɡɠ ůŮ 

ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŮɜɏɟɔŮɘŮɠ ï ŬəɞɨůɘŮɠ ɐ Ŭˊɧ ˊɟɧɗŮůɖ - əŬɗɘůŰɩɜŰŬɠ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ Űɞɡɠ ŬɜŰɘɛŮŰɩˊɘůɖ ɏɜŬ ɘŭɘŬɑŰŮɟŬ ůɨɜɗŮŰɞ ˊɟɧɓɚɖɛŬ. ȼ ɞɟɔŬɜɤɛɏɜɖ 

ˊɟɞůɏɔɔɘůɖ ůŰɞ ˊɟɧɓɚɖɛŬ əŬɘ ɖ ɚɐɣɖ ˊɟɞɚɖˊŰɘəɩɜ ɛɏŰɟɤɜ ůɡɜŰŮɚɞɨɜ ɗŮŰɘəɎ ůŰɖɜ 

ŬɜŰɘɛŮŰɩˊɘůɐ Űɞɡ əŬɘ Ůˊɘˊɚɏɞɜ əɞůŰɑɕɞɡɜ ŮɚɎɢɘůŰŬ ůŮ ůɨɔəɟɘůɖ ɛŮ Űɞ əɧůŰɞɠ 

əŬŰŬůŰɞɚɐɠ Űɤɜ ˊɡɟəŬɔɘɩɜ Ŭˊɧ ŮˊɑɔŮɘŮɠ ŭɡɜɎɛŮɘɠ ɐ / əŬɘ ŮɜŬɏɟɘŬ ɛɏůŬ. ɆŰŬ ɛɏŰɟŬ 

ˊɟɧɚɖɣɖɠ ɛŮŰŬɝɨ Ɏɚɚɤɜ, ŬɜɐəŮɘ əŬɘ ɞ ŬɜŰɘˊɡɟɘəɧɠ ůɢŮŭɘŬůɛɧɠ Űɖɠ əɎɗŮ ˊŮɟɘɞɢɐɠ, 
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Ŭɡɝɖɛɏɜɖɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ɔɘŬ ɏɜŬɟɝɖ ˊɡɟəŬɔɘɎɠ (ˊɢ. ɢɤɛŬŰŮɟɏɠ). ũɘŬ Űɖɜ əŬŰŬůəŮɡɐ 

Űɞɡ ɢɎɟŰɖ əŬɨůɘɛɖɠ ɨɚɖɠ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ, ɛŮ 

ŭɘŬűɞɟŮŰɘəɞɨɠ ɓŬɗɛɞɨɠ ŬəɟɑɓŮɘŬɠ əŬɘ ɢɟɧɜɞɡɠ ˊɟɞŮŰɞɘɛŬůɑŬɠ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ 

ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ˊɡɟəŬɔɘɎɠ ŮɝŬɟŰɎŰŬɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɖ ŭɞɛɐ Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ 

Űɖ ůɡɜɞɚɘəɐ ɓɘɞɛɎɕŬ (Fernandes, 2009), əŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɞ ɓɚŬůŰɖŰɘəɧ Ůɑŭɞɠ ˊɞɡ Űɖɜ 

ŬˊɞŰŮɚŮɑ, ŮɜŭŮɢɞɛɏɜɤɠ ɏɜŬɠ ŬŭɟɞɛŮɟɐɠ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ əŬɚɡˊŰɧɛŮɜɤɜ Ŭˊɧ 

ɓɚɎůŰɖůɖ ˊŮɟɘɞɢɩɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ ůɖɛŮɑɤɜ ɘŭɘŬɑŰŮɟɖɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ɜŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊɟɞůɘŰɐ əŬɘ ŰŬɢŮɑŬ ɚɨůɖ ůŰɞ ˊɟɧɓɚɖɛŬ Űɞɡ ɢɎɟŰɖ 

əŬɨůɘɛɖɠ ɨɚɖɠ ɢɤɟɑɠ ɡůŰŮɟŮɑ ɞɡůɘŬůŰɘəɎ ůŮ ɗɏɛŬŰŬ ŬəɟɑɓŮɘŬɠ Űɖɠ Ŭˊɧŭɞůɖɠ Űɖɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ɤɠ ˊɟɞɠ Űɖɜ ɏɜŬɟɝɖ əŬɘ Űɖɜ ŰŬɢɨŰɖŰŬ ŮɝɎˊɚɤůɖɠ Űɖɠ ˊɡɟəŬɔɘɎɠ. 

Ɇəɞˊɧɠ Űɖɠ ŮɟɔŬůɑŬɠ ɐŰŬɜ ɞ ɎɛŮůɞɠ ŬŭɟɞɛŮɟɐɠ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɖɠ ŮŭŬűɞəɎɚɡɣɖɠ əŬɘ 

Űɖɠ ůɡɜɞɚɘəɐɠ ŭɞɛɐɠ Űɤɜ ŭɘŬűɧɟɤɜ ɓɚŬůŰɘəɩɜ Ůɘŭɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. ɇɞ 

ˊŬɟŬɢɗɏɜ ŬˊɞŰɏɚŮůɛŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɞɜ ŬɜŰɘˊɡɟɘəɧ ůɢŮŭɘŬůɛɧ ɔɘŬ 

Űɖ ŭɘŮɟŮɨɜɖůɖ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ɏɜŬɟɝɖɠ ˊɡɟəŬɔɘɎɠ ɐ ɔɘŬ Űɖɜ ŮɝɎˊɚɤůɐ əŬɘ Űɖɜ 

ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ˊɡɟəŬɔɘɎɠ əŬɘ Űɞ ůɢɏŭɘɞ ˊɘɗŬɜɐɠ Ůəəɏɜɤůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ.  

ȼ ˊɘɚɞŰɘəɐ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɓɟɑůəŮŰŬɘ ůŰɞ ŬɘůɗɖŰɘəɧ ŭɎůɞɠ Űɖɠ ȾŬɘůŬɟɘŬɜɐɠ ůŰɞ 

ȳɟɞɠ ɈɛɖŰŰɧɠ ůŰɖɜ ȷŰŰɘəɐ (37Á57' Ɂ, 23Á47' Ⱥ) ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ ˊŮɟɑ ŰŬ 2,04 Km2. 
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ũɘŬ Űɖɜ əɎɚɡɣɖ ŬɡŰɐɠ Űɖɠ ɏəŰŬůɖɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŭɨɞ ˊŰɐůŮɘɠ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ 

ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ ŮɜŬɏɟɘɞɡ ɞɢɐɛŬŰɞɠ (UAV) eBee. ɆŰɖ ůɡɜɏɢŮɘŬ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ ENVI ɏɔɘɜŮ ŰŬɝɘɜɧɛɖůɖ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŮɜŰɞɚɐɠ Forest Density əŬɘ 

ůɨɜɗŮůɖ Űɤɜ ˊŬɟŬɢɗɏɜŰɤɜ Ůˊɘˊɏŭɤɜ ˊɚɖɟɞűɞɟɑŬɠ ůŰɞ ArcMap. 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: UAV, ɇŬɝɘɜɧɛɖůɖ, ɇɖɚŮˊɘůəɧˊɖůɖ, ȹŬůɘəɏɠ ɄɡɟəŬɔɘɏɠ, Ʉɟɧɚɖɣɖ 

ȹŬůɘəɩɜ ɄɡɟəŬɔɘɩɜ  

ȺɘůŬɔɤɔɐ 

ȼ ŬɜŬɔɜɩɟɘůɖ, əŬŰɎŰŬɝɖ əŬɘ ŰŬɝɘɜɧɛɖůɖ Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ Űɖɠ ɔŮɜɘəɧŰŮɟɖɠ 

ŮŭŬűɞəɎɚɡɣɖɠ ŬˊɞŰŮɚɞɨɜ ŬɜɏəŬɗŮɜ ɏɜŬ ůɨɜɗŮŰɞ ˊɟɧɓɚɖɛŬ ɔɘŬ ɧůɞɡɠ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ 

Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȺɘŭɘəɧŰŮɟŬ ůŰɖ ɢɩɟŬ ɛŬɠ, ɧˊɞɡ Űɞ ɏɜŰɞɜɞ 

ŬɜɎɔɚɡűɞ əŬɘ ɖ ɡɣɖɚɐ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ ŮɑɜŬɘ Ŭˊɧ ŰŬ ́ ɚɏɞɜ ůɡɜɐɗɖ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ 

Űɞˊɑɞɡ, Űɞ ˊɟɧɓɚɖɛŬ ŮɑɜŬɘ ŮɜŰɞɜɧŰŮɟɞ əŬɘ ůɡɢɜɎ ŭɡůŮˊɑɚɡŰɞ.  

ȷˊɧ Űɘɠ ŭɘŬɗɏůɘɛŮɠ ɛŮɗɧŭɞɡɠ əŬŰŬɔɟŬűɐɠ əŬɘ ŬˊɞŰɨˊɤůɖɠ Űɖɠ əɎɚɡɣɖɠ Űɞɡ 

ŮŭɎűɞɡɠ, ɞɘ ŭɘɎűɞɟŮɠ ɛɏɗɞŭɞɘ ŰɖɚŮˊɘůəɧˊɘůɖɠ ɏɢɞɡɜ əɟɘɗŮɑ ɤɠ ɞɘ ˊɚɏɞɜ əŬŰɎɚɚɖɚŮɠ 

ɔɘŬ Űɖɜ əɎɚɡɣɖ ɛŮɔɎɚɤɜ ŮəŰɎůŮɤɜ, ůɡɜŬɔɤɜɘɕɧɛŮɜŮɠ ˊɞɚɚɏɠ űɞɟɏɠ ůŮ ŬəɟɑɓŮɘŬ əŬɘ 

Űɘɠ ŮˊɑɔŮɘŮɠ ɛŮɗɧŭɞɡɠ ŬˊɞŰɨˊɤůɖɠ Űɤɜ ŮŭŬűɩɜ. ȷˊɧ ŬɡŰɏɠ Űɘɠ ɛŮɗɧŭɞɡɠ, ɞɘ ɛɏɗɞŭɞɘ 

ŰŬɝɘɜɧɛɖůɖɠ ˊɚŮɞɜŮəŰɞɨɜ ɏɜŬɜŰɘ Űɤɜ ŮɟɛɖɜŮɡŰɘəɩɜ ɛŮɗɧŭɤɜ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ŮɑɜŬɘ 

ŬɜŰɘəŮɘɛŮɜɘəɧŰŮɟŮɠ əŬɘ ŭŮɜ ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɖɜ ɘəŬɜɧŰɖŰŬ əŬɘ ɞɝɡŭɏɟəŮɘŬ Űɞɡ 

ŮɟɛɖɜŮɡŰɐ. (Horning, N., 2004). 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ŮɑɢŮ ɤɠ ɎɛŮůɞ ůŰɧɢɞ ɜŬ əŬŰŬɔɟɎɣŮɘ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɖɠ əŬŰɎ 

Űɞ ŭɡɜŬŰɧɜ ŰŬɢɨŰŮɟɖɠ ŬɚɚɎ ŬŭɟɞɛŮɟɞɨɠ əŬŰŬɔɟŬűɐɠ Űɖɠ ŮŭŬűɞəɎɚɡɣɖɠ əŬɘ Űɖɠ 

ɔŮɜɘəɧŰŮɟɖɠ ŭɞɛɐɠ Űɖɠ ɓɚɎůŰɖůɖɠ (ˊɡəɜɧŰɖŰŬ əɧɛɖɠ əŬɘ ɨɣɞɠ űɡŰɩɜ) ůŮ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ Ůɘŭɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɩůŰŮ ɜŬ ɛˊɞɟɏůŮɘ ŬɡŰɐ ɖ əŬŰŬɔɟŬűɐ 

əŬɘ ŰŬɝɘɜɧɛɖůɖ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŰɞɜ ŬɜŰɘˊɡɟɘəɧ ůɢŮŭɘŬůɛɧ ɤɠ ɢɎɟŰɖɠ ɓɚɎůŰɖůɖɠ 

ɐ ŮˊɑˊŮŭɞ ˊɚɖɟɞűɞɟɑŬɠ ŬɡŰɞɨ. ȷˊɩŰŮɟɞɠ ůəɞˊɧɠ ɐŰŬɜ ɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ˊŮɟŬɘŰɏɟɤ 

ɢɟɖůɘɛɞˊɞɑɖůɖɠ Űɖɠ ɛŮɗɧŭɞɡ Űɖɠ ŬˊɞŰɨˊɤůɖɠ əŬɘ ŰŬɝɘɜɧɛɖůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ůŮ 

ɎɚɚŮɠ ˊŮɟɘɞɢɏɠ Ůɘŭɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɔɘŬ Űɖɜ ɎɛŮůɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɢɎɟŰɖ əɎɚɡɣɖɠ 

əŬɘ ŭɞɛɐɠ Űɖɠ ɓɚɎůŰɖůɖɠ.  

ȾɎɜɞɜŰŬɠ ɢɟɐůɖ əɞɘɜɐɠ űɤŰɞɔɟŬűɘəɐɠ ɛɖɢŬɜɐɠ əŬɘ ɢɤɟɑɠ Űɖ ɢɟɐůɖ 

ˊɞɚɡűŬůɛŬŰɘəɩɜ Ůɘəɧɜɤɜ ɐ LiDAR ŮˊɘŰŮɨɢɗɖəŮ ɖ ˊŬɟŬɔɤɔɐ ɞɟɗɞűɤŰɞɛɤůŬɥəɞɨ 

ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ˊɟɞɦˊɎɟɢɞɜ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺŭɎűɞɡɠ (DTM). Ⱥɝ ŬɡŰɞɨ Űɞɡ 

ɡɚɘəɞɨ ˊŬɟɎɢɗɖəŬɜ, ɛŮ Űɖ ɢɟɐůɖ ŰŬɝɘɜɧɛɖůɖɠ, ŮˊɑˊŮŭŬ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ Ŭűɞɟɞɨɜ 
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ůŰɖɜ ˊɡəɜɧŰɖŰŬ Űɖɠ ŮŭŬűɞəɎɚɡɣɖɠ əŬɘ Űɞ ɨɣɞɠ Űɤɜ űɡŰɩɜ / ŭɏɜŭɟɤɜ, ɞ ůɡɜŭɡŬůɛɧɠ 

Űɤɜ ɞˊɞɑɤɜ ɛŬɠ ɏŭɤůŮ Űɞ ŮˊɑˊŮŭɞ ŭɞɛɐɠ Űɖɠ ɓɚɎůŰɖůɖɠ. 

ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ 

ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ 

ȼ ˊɘɚɞŰɘəɐ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɓɟɑůəŮŰŬɘ ůŰɞ ŬɘůɗɖŰɘəɧ ŭɎůɞɠ Űɖɠ ȾŬɘůŬɟɘŬɜɐɠ ůŰɞ 

ȳɟɞɠ ɈɛɖŰŰɧɠ ůŰɖɜ ȷŰŰɘəɐ (37Á57' Ɂ, 23Á47' Ⱥ) ůɡɜɞɚɘəɐɠ ɏəŰŬůɖɠ ˊŮɟɑ ŰŬ 2,04 Km2. 

 

ȺɘəɧɜŬ 1: ũŮɜɘəɧŰŮɟɖ Ɏˊɞɣɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ůŰɞ ȷɘůɗɖŰɘəɧ ȹɎůɞɠ ȾŬɘůŬɟɘŬɜɐɠ. 

ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɖɜ ȺɘəɧɜŬ 1, ɏɢŮɘ ˊɚɞɨůɘŬ ŭŬůɘəɐ 

ɓɚɎůŰɖůɖ ůŰɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ. ũŮɘŰɜɘɎɕŮɘ ɛŮ Űɖɜ ȷɗɐɜŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ 

ȾŬɘůŬɟɘŬɜɐɠ ŭɘŬɢɤɟɘɕɧɛŮɜɖ Ůɝô ŬɡŰɐɠ Ŭˊɧ Űɖ ȿŮɤűɧɟɞ ȷɚɑɛɞɡ - ȾŬŰŮɢɎəɖ. ȺɜŰɧɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɓɟɑůəɞɜŰŬɘ ɖ ɀɞɜɐ ȾŬɘůŬɟɘŬɜɐɠ, əŬɘ ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ Űɖɠ 

ūɘɚɞŭŬůɘəɐɠ Ȱɜɤůɖɠ ȷɗɖɜɩɜ əŬɘ ɛŮɔɎɚɞ ŰɛɐɛŬ Űɞɡ ȷɘůɗɖŰɘəɞɨ ȹɎůɞɡɠ Űɖɠ 

ȾŬɘůŬɟɘŬɜɐɠ. ȼ ˊŮɟɘɞɢɐ ɏɢŮɘ ɏɜŰɞɜɖ Ŭɜɗɟɩˊɘɜɖ ˊŬɟɞɡůɑŬ əɡɟɑɤɠ ɚɧɔɤ Űɖɠ 

ŭɡɜŬŰɧŰɖŰŬɠ ɔɘŬ ŬɜŬɣɡɢɐ ˊɞɡ ˊɟɞůűɏɟŮɘ əŬɘ Űɖɠ ŮɔɔɨŰɖŰɎɠ Űɖɠ ůŰɞɜ ŬůŰɘəɧ ɘůŰɧ, ɧˊɤɠ 

Ůˊɑůɖɠ əŬɘ Űɖɠ Ůɨəɞɚɖɠ ˊɟɧůɓŬůɖɠ ůŮ ŬɡŰɐ. 

ȳˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɖɜ ŮɘəɧɜŬ 2, Űɞ ɞŭɘəɧ ŭɑəŰɡɞ ˊɞɡ Űɖ ŭɘŬŰɟɏɢŮɘ ŮɑɜŬɘ ŬɟəŮŰɎ 

ˊɡəɜɧ. ɀŮɔɎɚɞ ɛɏɟɞɠ Űɞɡ ŮɑɜŬɘ ŬůűŬɚŰɞůŰɟɤɛɏɜɞ əŬɘ ɛŮ əŬɚɐ əŬŰɎůŰŬůɖ Űɞɡ 

ɞŭɞůŰɟɩɛŬŰɞɠ. ɄɏɟŬɜ Űɤɜ ŭɟɧɛɤɜ, ɡˊɎɟɢɞɡɜ ˊɞɚɚɎ ɛɞɜɞˊɎŰɘŬ ˊɞɡ ŭɘŬŰɟɏɢɞɡɜ Űɖɜ 

Ů́ɟɘɞɢɐ. Ƀɘ ɡˊɧɚɞɘˊŮɠ ɡˊɞŭɞɛɏɠ ɏɢɞɡɜ ɜŬ əɎɜɞɡɜ ɛŮ Űɖ ɀɞɜɐ ȾŬɘůŬɟɘŬɜɐɠ əŬɘ Űɘɠ 

ŮɔəŬŰŬůŰɎůŮɘɠ Űɖɠ ūɘɚɞŭŬůɘəɐɠ Ȱɜɤůɖɠ ȷɗɖɜɩɜ.
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ȺɘəɧɜŬ 2: ȯˊɞɣɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɞɡ ɞŭɘəɞɨ ŭɘəŰɨɞɡ ˊɏɟɘɝ əŬɘ ŮɜŰɧɠ ŬɡŰɐɠ. 

ūɤŰɞɚɖɣɑŬ 

ũɘŬ Űɖ űɤŰɞɔɟŬűɘəɐ əɎɚɡɣɖ ŬɡŰɐɠ Űɖɠ ɏəŰŬůɖɠ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŭɨɞ ˊŰɐůŮɘɠ 

ůɡɜɞɚɘəɐɠ ŭɘɎɟəŮɘŬɠ 56 ɚŮˊŰɩɜ ůŰɘɠ 23/6/2014 ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ 

ŮɜŬɏɟɘɞɡ ɞɢɐɛŬŰɞɠ (UAV) eBee Űɖɠ SenseFly, Űɞ ɞˊɞɑɞ ɏűŮɟŮ Űɖɜ Űɟɞˊɞˊɞɘɖɛɏɜɖ 

əɎɛŮɟŬ Canon IXUS 127 HS (RGB) əŬɘ ɖ ɞˊɞɑŬ ɏɚŬɓŮ ůɡɜɞɚɘəɎ 349 ŮɘəɧɜŮɠ. 

O ůɢŮŭɘŬůɛɧɠ əŬɘ ɞ ɏɚŮɔɢɞɠ Űɤɜ ˊŰɐůŮɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ 

eMotion Űɖɠ Pix4D əŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɘəɧɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ˊɟɧɔɟŬɛɛŬ 

Postflight Terra 3D Űɖɠ Pix4D Ŭˊɧ Űɞ ɞˊɞɑɞ ŮɝɐɢɗɖůŬɜ ɞɟɗɞűɤŰɞɢɎɟŰŮɠ ŬɜɎɚɡůɖɠ 7 

cm/px əŬɘ 3D ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ ȺˊɘűŬɜŮɑŬɠ (DSM). ȺɘŭɘəɧŰŮɟŬ, ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ 

eMotion Űɖɠ SenseFly SA, ůɢŮŭɘɎůŰɖəŬɜ ŭɨɞ ˊŰɐůŮɘɠ (ȺɘəɧɜŬ 3) ˊɞɡ ɗŬ əɎɚɡˊŰŬɜ Űɖɜ 

ɑŭɘŬ ŭŬůɘəɐ ɏəŰŬůɖ 2044 ůŰɟŮɛɛɎŰɤɜ Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ ȷɘůɗɖŰɘəɞɨ ȹɎůɞɡɠ 

ȾŬɘůŬɟɘŬɜɐɠ ůŰɞ ȳɟɞɠ ɈɛɖŰŰɧɠ Űɖɠ ȷŰŰɘəɐɠ (37Á57' Ɂ, 23Á47' Ⱥ). ũɘŬ Űɖ ŭŮɨŰŮɟɖ 

ˊŰɐůɖ ůɢŮŭɘɎůŰɖəŬɜ ɔɟŬɛɛɏɠ əɎɚɡɣɖɠ əɎɗŮŰŮɠ ůŰɘɠ ɔɟŬɛɛɏɠ Űɖɠ ˊɟɩŰɖɠ ˊɟɞɠ 

ŮˊɑŰŮɡɝɖ ˊŬɟŬɔɤɔɐɠ ŬəɟɘɓɏůŰŮɟɞɡ əŬɘ ɚŮˊŰɞɛŮɟɏůŰŮɟɞɡ ɜɏűɞɡɠ ůɖɛŮɑɤɜ (ȺɘəɧɜŬ 4). 

Ⱥˊɘˊɚɏɞɜ, ɞɘ ɔɟŬɛɛɏɠ əɎɚɡɣɖɠ Űɖɠ ɏəŰŬůɖɠ ůɢŮŭɘɎůŰɖəŬɜ ˊŬɟɎɚɚɖɚŮɠ ɛŮ ˊɚŮɡɟɘəɐ 

əɎɚɡɣɖ Ůɘəɧɜɤɜ 60% əŬɘ əŬŰɎ ɛɐəɞɠ əɎɚɡɣɖ 75% əŬɘ ˊɟɞɠ ŮˊɑŰŮɡɝɖ ŬɜɎɚɡůɖɠ 

7cm/px, Ůɜɩ Űɞ ɛɏůɞ ɨɣɞɠ Űɖɠ ˊŰɐůɖɠ ɞɟɑůŰɖəŮ ůŰŬ 195m Ŭˊɧ Űɞ ɏŭŬűɞɠ.  



67 

 

 

ȺɘəɧɜŬ 3: ɆɢɏŭɘŬ ˊŰɐůŮɤɜ. 

ȿŬɛɓɎɜɞɜŰŬɠ ŭŮ ɡˊɧɣɖ əŬɘ Űɞ ɏɜŰɞɜɞ ŬɜɎɔɚɡűɞ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ůŰɞɜ 

ůɢŮŭɘŬůɛɧ, ɞɘ ɔɟŬɛɛɏɠ ˊŰɐůɖɠ ˊɟɞɔɟŬɛɛŬŰɑůŰɖəŬɜ əŬɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

Űɞɡ ɡˊɞɓɎɗɟɞɡ Űɖɠ Microsoft Satellite, ɤɠ Ůə ŰɞɨŰɞɡ ɡˊɐɟɢŬɜ ŬɚɚŬɔɏɠ Űɞɡ ɨɣɞɡɠ 

ˊŰɐůɖɠ, ɧˊɞɡ əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɞ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ŬɟɢɘəɎ ɞɟɘůɗŮɑůŬ 

ŬɜɎɚɡůɖ.  

ȺɘəɧɜŬ 4: Ɂɏűɞɠ ůɖɛŮɑɤɜ. 

ȾŬŰɎ Űɖ ɛŮŰɏˊŮɘŰŬ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɘəɧɜɤɜ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɞɟɗɞűɤŰɞɛɤůŬɥəɧ 

Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ˊŬɟɐɢɗɖůŬɜ ɜɏűɖ ůɖɛŮɑɤɜ əŬɘ ɇɟɘůŭɘɎůŰŬŰɞ ɊɖűɘŬəɧ ɀɞɜŰɏɚɞ 

ȺˊɘűŬɜŮɑŬɠ (DSM) ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ Postflight Terra 3D Űɖɠ Pix4D. 

 

ɄŰɐůɖ 1 ɄŰɐůɖ 2 
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ɇŬɝɘɜɧɛɖůɖ 

ȷˊɧ Űɞ ŬɟɢɘəɎ ˊŬɟŬɢɗɏɜ ɜɏűɞɠ ŭŮŭɞɛɏɜɤɜ ůŮ xyz format, əŬŰɎɚɚɖɚŬ Ŭɜɖɔɛɏɜɞ ůŮ 

las format ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ LASUtility, ˊŬɟɎɢɗɖəŬɜ ŰŬ ŮˊɑˊŮŭŬ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ 

Űɖɠ ˊɡəɜɧŰɖŰŬɠ əɎɚɡɣɖɠ əŬɘ Űɞɡ ɨɣɞɡɠ Űɤɜ űɡŰɩɜ / ŭɏɜŭɟɤɜ. ȼ ˊɚɖɟɞűɞɟɑŬ 

ˊŬɟɎɢɗɖəŮ Ŭˊɧ Űɞ ɚɞɔɘůɛɘəɧ ENVI Lidar ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŮɜŰɞɚɐɠ Forest Density. ɆŰɘɠ 

ˊŬɟŬəɎŰɤ ŮɘəɧɜŮɠ ɓɚɏˊɞɡɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ɧůɞɜ ŬűɞɟɎ Űɞ ɨɣɞɠ 

Űɤɜ ŭɏɜŭɟɤɜ əŬɘ Űɖɜ ˊɡəɜɧŰɖŰŬ Űɖɠ ɓɚɎůŰɖůɖɠ 

. ȺɘəɧɜŬ 5: ɉɟɤɛŬŰɘəɐ ȷˊɧŭɞůɖ Űɞɡ ɨɣɞɡɠ Űɤɜ ŭɏɜŭɟɤɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

ȺɘəɧɜŬ 6: ɄɡəɜɧŰɖŰŬ ŮŭŬűɞəɎɚɡɣɖɠ ŭŬůɘəɩɜ Ůɘŭɩɜ. 

ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɆɡɕɐŰɖůɖ 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ, ɏɔɘɜŮ űŬɜŮɟɧ ɧŰɘ ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ əŬɘ 

ɛɧɜɞ Ŭɚɔɞɟɑɗɛɞɡ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ENVI əŬŰɏůŰɖ ŭɡɜŬŰɐ ɖ ŮɝŬɔɤɔɐ ˊɞɘɞŰɘəɐɠ 
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ˊɚɖɟɞűɞɟɑŬɠ ɧůɞɜ ŬűɞɟɎ Űɖɜ ŮŭŬűɞəɎɚɡɣɖ Ŭˊɧ Űɖ ɓɚɎůŰɖůɖ ŬɚɚɎ əŬɘ Űɞ ɨɣɞɠ Űɤɜ 

űɡŰɩɜ. 

ȳˊɤɠ ŬɜŬűɏɟŮɘ əŬɘ ɞ Fernandes (2009), ɖ ɛŮɚɏŰɖ 19 ŭŬůɘəɩɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ 

ůŰɖɜ ɄɞɟŰɞɔŬɚɑŬ, ɛɏůɤ ˊɟɞůɞɛɞɑɤůɖɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ űɤŰɘɎɠ, əŬŰɏŭŮɘɝŮ ˊɤɠ 

ɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ űɤŰɘɎɠ ůŮ ŮɜŭŮɢɧɛŮɜɞ ŭŬůɘəɐɠ ˊɡɟəŬɔɘɎɠ, ŮɝŬɟŰɎŰŬɘ ˊŮɟɘůůɧŰŮɟɞ 

Ŭˊɧ Űɖ ŭɞɛɐ Űɖɠ ůɡůŰɎŭŬɠ ˊŬɟɎ Ŭˊɧ Űɞɜ Űɨˊɞ ŮŭŬűɞəɎɚɡɣɖɠ. ȺɑɜŬɘ ɚɞɘˊɧɜ ɘŭɘŬɑŰŮɟŬ 

ɢɟɐůɘɛɞ ɜŬ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊŬɟŬɢɗŮɑ ɖ Ůɜ ɚɧɔɤ ˊɚɖɟɞűɞɟɑŬ Ŭˊɧ Űɘɠ 

ɡˊɎɟɢɞɡůŮɠ ŰŬɝɘɜɞɛɐůŮɘɠ. ȯɚɚɤůŰŮ, ɖ ŮɡűɚŮəŰɧŰɖŰŬ ůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɓɚɎůŰɖůɖɠ (əŬɡůɑɛɞɡ) ɧˊɤɠ ɖ ˊɞůɧŰɖŰŬ, əŬŰɎůŰŬůɖ, ŭɘɎŰŬɝɖ əŬɘ 

ɗɏůɖ (Xanthopoulos, 2012). Ⱥɝ ŬɡŰɩɜ, ɛŮ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ əŬɚɨˊŰɞɜŰŬɘ 

ɞɘ ŭɨɞ ŰŮɚŮɡŰŬɑŮɠ. ɆŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞůɏɔɔɘůɖ, əŬɘ ɔɘŬ ɚɧɔɞɡɠ ɓɏɚŰɘůŰɖɠ ɞˊŰɘəɐɠ 

Ŭˊɧŭɞůɖɠ ŬɚɚɎ əŬɘ ɞɟɗɧŰɖŰŬɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ɏɔɘɜŮ ŬɜŬɔɤɔɐ ůŮ ŮəŬŰɞůŰɘŬɑŬ 

ɓɎůɖ ˊɟɘɜ Űɖ ůɨɜɗŮůɖ Űɤɜ ŭɨɞ Ůˊɘˊɏŭɤɜ ˊɚɖɟɞűɞɟɑŬɠ. ȼ ůɨɜɗŮůɖ ŬɡŰɐ, ŭɑɜŮɘ ɛɘŬ ůŬűɐ 

ŮɘəɧɜŬ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ Ŭˊɧ ˊɡɟəŬɔɘɎ əŬɘ Űɖɠ ˊɘɗŬɜɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɖɠ ˊɡɟəŬɔɘɎɠ 

ɡˊɧ ŭŮŭɞɛɏɜŮɠ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ. ŪŬ ɛˊɞɟɞɨůŮ ŭŮ, ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŮ 

əɎˊɞɘɞ ɛɞɜŰɏɚɞ ůɡɛˊŮɟɘűɞɟɎɠ ˊɡɟəŬɔɘɎɠ ɐ ůŬɜ ŮɟɔŬɚŮɑɞ ŭɘŬɢŮɑɟɘůɖɠ ɔɘŬ Űɖɜ ˊɟɧɚɖɣɖ, 

ɧˊɞɡ ɗŬ ɓɞɖɗɞɨůŮ ůŰɞɜ ŮɜŰɞˊɘůɛɧ ˊŮɟɘɞɢɩɜ ɡɣɖɚɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ. 

ȼ ůɨɜɗŮůɖ Űɤɜ Ůˊɘˊɏŭɤɜ ˊɚɖɟɞűɞɟɑŬɠ ˊɞɡ ˊɟɞɐɚɗŬɜ Ŭˊɧ Űɖɜ ŰŬɝɘɜɧɛɖůɖ ɏɔɘɜŮ ɛŮ 

Űɖ ɢɟɐůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ArcMap Űɖɠ ESRI, ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ɖ ˊŬɟŬɔɤɔɐ Űɤɜ 

Ůɘəɧɜɤɜ ˊɞɡ ŭɧɗɖəŬɜ ˊɟɞɠ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ɨɣɞɡɠ əŬɘ Űɖɠ əɎɚɡɣɖɠ Űɖɠ ɓɚɎůŰɖůɖɠ 

ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

Ⱥə Űɞɡ ŰŮɚɘəɞɨ ŬˊɞŰŮɚɏůɛŬŰɞɠ ŮɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɛŮ Űɖ ɢɟɐůɖ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ 

ŮɜŬɏɟɘɞɡ ɞɢɐɛŬŰɞɠ (UAV) əŬɘ ɛŮŰɏˊŮɘŰŬ ŮˊŮɝŮɟɔŬůɑŬ ůŮ ŮɛˊɞɟɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ ɧˊɤɠ 

Űɞ ENVI əŬɘ Űɞ ArcMap əŬŰɏůŰɖ ŭɡɜŬŰɐ ɖ ˊŬɟŬɔɤɔɐ ˊɚɖɟɞűɞɟɑŬɠ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖɠ 

ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ɛŮɚɏŰɖ Űɤɜ ŭŬůɘəɩɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ, ŮɘŭɘəɧŰŮɟŬ ůŰɞ 

ŮɡŬɑůɗɖŰɞ əɞɛɛɎŰɘ Űɖɠ ˊɟɞůŰŬůɑŬɠ Ŭˊɧ Űɘɠ ŭŬůɘəɏɠ ˊɡɟəŬɔɘɏɠ. 



70 

 

ȺɘəɧɜŬ 7: ȹɞɛɐ ūɡŰɞəɎɚɡɣɖɠ (ȺŭŬűɞəɎɚɡɣɖ ɉ ȴɣɞɠ ūɡŰɩɜ) ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

 

LANDCOVER AND VEGETATION STRUCTURE SPECIFICATION IN 

SUBURBAN FOREST USING UNMANNED AERIAL VEHICLE (UAV)  

Roussos Anargyros1, Kavvadias Antonis2*, Chanioti Maroulio 3 Michas Spyros2 

1Forester, anargyros.roussos@gmail.com 
2En Agris LLC, Evias 3, 15125, Marousi, info@enagris.gr 

3Inforest Research o.c, Glaraki 10B, 11145, ȷthens, mchanioti@inforest.gr 

Abstract 

Forest fires have always been present in Mediterranean Forest Ecosystems, thus 

constituting a major ecological and social issue. According to FAO (2007) their 

appearance causes have been attributed for the most part by anthropogenic activities - 

accidental or intentional ï creating a particularly complex problem in dealing with 

them. The organized approach to the problem and the preventive measures contribute 

positively to deal with and extra cost very little compared to the cost of fire suppression 

by ground forces and / or aerial ones. Preventive measures including fire prevention 

plan of each area, part of which is the fuel map and points of increased risk to start a 

fire (eg. dumps). In order construct the fuel map various methods could be used, with 

different levels of accuracy and preparation times. Since the behavior of the fire 

depends more on the structure of the vegetation and overall biomass (Fernandes, 2009), 
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and less in the vegetative species itself, it is possible that a coarse identification of areas 

covered by vegetation combined with the spotting of extreme hazard points to be an 

affordable and quick solution to the problem of fuel map construction without lagging 

in precision level in terms of fire start risk and rate of spread. The aim of this study was 

the direct determination of coarse landcover and overall structure of the various plant 

types in the study area. The resulting effect could be used in fire prevention plan for 

fire start risk investigation or for the rate of fire spread and fire behavior and a feasible 

evacuation plan of the area. 

The pilot study area located in the Aesthetic Forest of Kaisariani Mount Hymettus 

in Attica (37 Á 57 'N, 23 Á 47' E) on the total area of 2,04 Km2. To cover this area, two 

flights were realized using the unmanned aerial vehicle (UAV) eBee. Next, we used 

ENVI software and Forest Density command to classify the images and ArcMap 

software to compose of the produced information layers in the final layer. 

Key words:UAV, Classification, Remote Sensing, Forest Fires, Forest Fire Prevention  
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ȹȼɀȽɃɈɅũȽȷ ɄɅɃɇȺȽɁɃɀȺɁɋɁ ȹȽȾɇɈɋɁ ɄɅȷɆȽɁɃɈ ɀȺ ɇȼ 

ȸɃȼŪȺȽȷ ɇȼɆ ȿȺȽɇɃɈɅũȽȷɆ ȾɃɆɇɃɈɆ ȹȽȷȹɅɃɀȼɆ (COST PATH) 

TOY GIS ɆɇɃɁ ȹȼɀɃ ȻɋũɅȷūɃɈ 

ȷɜŰɤɜɑɞɡ ȽɤɎɜɜŬ1*, ȾŬɚɨɓŬɠ ȹɘɞɜɨůɘɞɠ2, ɁŮəŰɎɟɘɞɠ ɄŬɜŬɔɘɩŰɖɠ1 

1Ⱥɟɔ. ȷɜɗɞəɞɛɑŬɠ əŬɘ ȷɟɢɘŰŮəŰɞɜɘəɐɠ ɇɞˊɑɞɡ, ɇɛɐɛŬ ȺˊɘůŰɐɛɖɠ ūɡŰɘəɐɠ 

ɄŬɟŬɔɤɔɐɠ, ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ, 
2 ɇɛɐɛŬ ȷɝɘɞˊɞɑɖůɖɠ ūɡůɘəɩɜ Ʉɧɟɤɜ & ũŮɤɟɔɘəɐɠ ɀɖɢŬɜɘəɐɠ, 

ũŮɤˊɞɜɘəɧ ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ, ȽŮɟɎ Ƀŭɧɠ 75, 118 55 ȷɗɐɜŬ, 

ɄŮɟɑɚɖɣɖ  

Ɇəɞˊɧɠ Űɖɠ ɛŮɚɏŰɖɠ ŬɡŰɐɠ ɐŰŬɜ ɖ ůɨɔəɟɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ ŭɘəŰɨɤɜ ˊɟŬůɑɜɞɡ ŰŬ 

ɞˊɞɑŬ ˊɟɞəɨˊŰɞɡɜ ŭɘŮɟŮɡɜɩɜŰŬɠ ŭɘŬűɞɟŮŰɘəɏɠ Ůəŭɞɢɏɠ ˊɖɔɩɜ əŬɘ ˊɟɞɞɟɘůɛɩɜ, əŬŰɎ 

Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ əɧůŰɞɡɠ ŭɘŬŭɟɞɛɐɠ, Űɞɡ GIS ɚɞɔɘůɛɘəɞɨ, ůŰɞɜ ŬůŰɘəɧ 

ɘůŰɧ Űɞɡ ȹɐɛɞɡ ȻɤɔɟɎűɞɡ.  

ȷɟɢɘəɎ, ˊɟɞůŭɧɗɖəŮ ɓŬɗɛɧɠ ŭɡůəɞɚɑŬɠ ůŮ ɧɚɞɡɠ Űɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ, ůŮ əɎɗŮ 

ɞɘəɞŭɞɛɘəɧ ŰŮŰɟɎɔɤɜɞ əŬɘ ůŮ əɎɗŮ ŭɟɧɛɞ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰŬ ɧɟɘŬ Űɞɡ ȹɐɛɞɡ 

ȻɤɔɟɎűɞɡ. Ƀ ɓŬɗɛɧɠ ŬɡŰɧɠ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŬɜŰɑůŰŬůɖ ˊɞɡ ɗŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ɏɜŬɠ 

ɢɟɐůŰɖɠ Űɞɡ ɛŮɚɚɞɜŰɘəɞɨ ŭɘəŰɨɞɡ (Ɏɜɗɟɤˊɞɘ əŬɗɩɠ əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ɏɛɓɘɞɘ ɢɟɐůŰŮɠ - 

ˊŬɜɑŭŬ Ůɜɧɠ ŭɘəŰɨɞɡ) Ŭɜ ŭɘŬůɢɑůŮɘ Űɞ ɢɩɟɞ ŬɡŰɧ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ŬɡŰɞɑ ɞɘ ɓŬɗɛɞɑ 

ŭɡůəɞɚɑŬɠ ɛŮŰŬŰɟɎˊɖəŬɜ ůŮ ɏɜŬ ɊɖűɘŭɤŰɧ ȾɧůŰɞɡɠ Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ 

əɞɘɜɐ ɓɎůɖ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ŭɘəŰɨɤɜ ůŮ əɎɗŮ ŭɘŬűɞɟŮŰɘəɧ ůŮɜɎɟɘɞ. 

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ŭɑəŰɡɞ, ˊɟɏˊŮɘ ɜŬ ɞɟɘůŰŮɑ ɖ ˊɖɔɐ əŬɘ ɞ 

ˊɟɞɞɟɘůɛɧɠ Űɞɡ. ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ ŭɘŮɟŮɡɜɩɜŰŬɘ ŭɘɎűɞɟŮɠ Ůəŭɞɢɏɠ ůŰɘɠ ɞˊɞɑŮɠ ɞɘ 

ɢɩɟɞɘ ˊɟŬůɑɜɞɡ Űɞɡ ȹɐɛɞɡ ȻɤɔɟɎűɞɡ ŮɝŮŰɎɕɞɜŰŬɘ əŬŰɖɔɞɟɘɞˊɞɘɖɛɏɜɞɘ ůŮ ɢɩɟɞɡɠ 

ˊɟŬůɑɜɞɡ ɛŮɔŬɚɨŰŮɟɞɡɠ ɐ ɛɘəɟɧŰŮɟɞɡɠ Ŭˊɧ 1000 m2. ɀŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ 

ArcGIS ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ əŬɘ ȾɧůŰɞɡɠ 

ȹɘŬŭɟɞɛɐɠ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ɏŰůɘ Űɞ ɊɖűɘŭɤŰɞɨ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

Űɘɠ ȹɘŬŭɟɞɛɏɠ ȺɚŬɢɑůŰɞɡ ȾɧůŰɞɡɠ Ŭˊɧ Űɖɜ ˊɖɔɐ ˊɟɞɠ Űɞɜ ˊɟɞɞɟɘůɛɧ ɔɘŬ əɎɗŮ Ůəŭɞɢɐ. 

ɇɏɚɞɠ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ŭɘəŰɨɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

ñNew Network Datasetò ɛŮ Űɖɜ ɞˊɞɑŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ əɧɛɓɤɜ əŬɘ Űɤɜ 

ůɡɜŭɏůɛɤɜ ɔɘŬ əɎɗŮ ŭɑəŰɡɞ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟɞůŭɘɞɟɑůŰɖəŮ ɞ ŭŮɑəŰɖɠ Ŭ ɞ ɞˊɞɑɞɠ 

ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ ˊɞůɞůŰɧ Űɞɡ ŭɘəŰɨɞɡ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əɚŮɘůŰɎ əɡəɚɩɛŬŰŬ 

(loops), ɞ ŭŮɑəŰɖɠ ɓ ɞ ɞˊɞɑɞɠ ŬűɞɟɎ Űɖɜ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ŭɘəŰɨɞɡ əŬɘ Űɏɚɞɠ ɞ 

ŭŮɑəŰɖɠ ɔ ɞ ɞˊɞɑɞɠ ɡˊɞŭŮɘəɜɨŮɘ Űɖ ůɡɜŭŮůɘɛɧŰɖŰŬ Űɞɡ ŭɘəŰɨɞɡ. Ƀɘ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ 

ŬɡŰɩɜ ɢŬɟŬəŰɖɟɑɕɞɡɜ əɎɗŮ ˊɟɞŰŮɘɜɧɛŮɜɞ ŭɑəŰɡɞ əŬɘ ŮˊɘŰɟɏˊɞɡɜ Űɖ ɛŮŰŬɝɨ Űɞɡɠ 

ůɨɔəɟɘůɖ.  

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: ȹɑəŰɡŬ ˊɟŬůɑɜɞɡ, ɚŮɘŰɞɡɟɔɑŬ əɧůŰɞɡɠ ŭɘŬŭɟɞɛɐɠ, ɚŮɘŰɞɡɟɔɑŬ 

əɧůŰɞɡɠ ŬˊɧůŰŬůɖɠ. 
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1. ȺɘůŬɔɤɔɐ 

ɇŬ ȹɑəŰɡŬ ɄɟŬůɑɜɞɡ ŮɑɜŬɘ ŭɑəŰɡŬ ɔɖɠ ŬˊɞŰŮɚɞɨɛŮɜŬ Ŭˊɧ ɔɟŬɛɛɘəɎ ůŰɞɘɢŮɑŬ ŰŬ 

ɞˊɞɑŬ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜŬ əŬɘ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ɔɘŬ ˊɞɚɚŬˊɚɞɨɠ ůəɞˊɞɨɠ ɧˊɤɠ: 

ɞɘəɞɚɞɔɘəɞɨɠ, ŬɜŬɣɡɢɐɠ, ˊɞɚɘŰɘůŰɘəɞɨɠ, ŬɘůɗɖŰɘəɞɨɠ ɐ Ɏɚɚɞɡɠ ŬˊɧɚɡŰŬ 

ůɡɜɡűŬůɛɏɜɞɡɠ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ŬŮɘűɧɟɞɡ ɢɟɐůɖɠ ɔɖɠ (Ahern, 1995). ɆɡɜɞˊŰɘəɎ ɞ 

ˊŬɟŬˊɎɜɤ ɞɟɘůɛɧɠ əŬɗɞɟɑɕŮɘ ˊɏɜŰŮ ůŰɞɘɢŮɑŬ əɚŮɘŭɘɎ ɔɘŬ ŰŬ ŭɑəŰɡŬ ˊɟŬůɑɜɞɡ: ŮɑɜŬɘ 

ɔɟŬɛɛɘəɎ ůŰɞɘɢŮɑŬ, ˊŬɟɏɢɞɡɜ ůɨɜŭŮůɖ, ŮɑɜŬɘ ˊɞɚɡɚŮɘŰɞɡɟɔɘəɎ, ɏɢɞɡɜ ɤɠ ůŰɧɢɞ Űɖɜ 

ŬŮɘűɞɟɑŬ əŬɘ ŬˊɞŰŮɚɞɨɜ ŮɟɔŬɚŮɑɞ ůŰɟŬŰɖɔɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ. 

ȺˊɘˊɟɧůɗŮŰŬ, ŰŬ ŭɑəŰɡŬ ˊɟŬůɑɜɞɡ ŭŮɜ ɏɢɞɡɜ ɤɠ ɛɞɜŬŭɘəɧ ůŰɧɢɞ Űɖɜ ɞɘəɞɚɞɔɘəɐ 

ɓŮɚŰɑɤůɖ ɛɘŬɠ ˊŮɟɘɞɢɐɠ. ɀˊɞɟɞɨɜ Ůˊɘˊɚɏɞɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɩůŰŮ ɜŬ ɓŮɚŰɘɩůɞɡɜ 

Űɖɜ əŬɗɖɛŮɟɘɜɐ ɕɤɐ Űɤɜ Ŭɜɗɟɩˊɤɜ, ɜŬ ˊɟɞůűɏɟɞɡɜ əŬɘɜɞɨɟɘŮɠ ŮɡəŬɘɟɑŮɠ ɔɘŬ 

ŬɜŬɣɡɢɐ, ŬɚɚɎ əŬɘ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ɏɜŬ əŬɘɜɞɨɟɘɞ ŮɟɔŬɚŮɑɞ ůɢŮŭɘŬůɛɞɨ əŬɘ 

ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ɡˊŬɑɗɟɘɤɜ ɢɩɟɤɜ ɛɘŬɠ ˊɧɚɖɠ. Ⱥˊɑůɖɠ ŰŬ ŭɑəŰɡŬ ˊɟŬůɑɜɞɡ ŬˊɞŰŮɚɞɨɜ 

ɛɘŬ ůɖɛŬɜŰɘəɐ ŮɡəŬɘɟɑŬ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ɘůŰɞɟɘəɎ ůɖɛŮɑŬ, əŬɗɩɠ əŬɘ ɜŬ 

ŮəˊŬɘŭŮɡɗŮɑ Űɞ əɞɘɜɧ ůɢŮŰɘəɎ ɛŮ Űɖ űɨůɖ əŬɘ ɜŬ ŮɜɗŬɟɟɡɜɗŮɑ ɛɘŬ ŮɡɟɨŰŮɟɖ ɏɜɜɞɘŬ Űɖɠ 

ˊɟɞůŰŬůɑŬɠ Űɖɠ űɨůɖɠ (Searns, 1995). 

ȼ ŮɡŮɟɔŮŰɘəɐ ŮˊɑŭɟŬůɖ Űɤɜ ŭɘəŰɨɤɜ ˊɟŬůɑɜɞɡ ɏɢŮɘ ˊɟɞəŬɚɏůŮɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ɔɨɟɤ 

Ŭˊɧ Űɞɜ ůɢŮŭɘŬůɛɧ Űɞɡɠ. ȺɔŮɑɟɞɜŰŬɘ ɧɛɤɠ ŮɟɤŰɐɛŬŰŬ ɔɘŬ Űɞ ˊɧŰŮ ɏɜŬ ŭɑəŰɡɞ ŮɑɜŬɘ 

ŬˊɞŭɞŰɘəɧ əŬɘ ˊɞɘɞɠ ŮɑɜŬɘ ɞ ɓɏɚŰɘůŰɞɠ Űɟɧˊɞɠ ŮɜůɤɛɎŰɤůɐɠ Űɞɡɠ ɛɏůŬ ůŰɞ ŬůŰɘəɧ 

ɘůŰɧ. ȼ ɢɟɐůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ GIS ɛˊɞɟŮɑ ɜŬ ŭɩůŮɘ ŬˊŬɜŰɐůŮɘɠ ůŮ ŬɡŰɎ ŰŬ ŮɟɤŰɐɛŬŰŬ 

əŬɘ əɡɟɑɤɠ ɞɘ ɚŮɘŰɞɡɟɔɑŮɠ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ (ñCost Distanceò) əŬɘ ȾɧůŰɞɡɠ 

ȹɘŬŭɟɞɛɐɠ (ñCost Pathò), ɞɘ ɞˊɞɑŮɠ ŮɑɢŬɜ ŬɟɢɘəɎ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ŬɜɘɢɜŮɨɞɡɜ Űɖɜ 

ɞɘəɞɜɞɛɘəɧŰŮɟɖ ɢɎɟŬɝɖ Ůɜɧɠ ŭɟɧɛɞɡ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ɛŮ ɓɎůɖ ɛɘŬ ɗŮɤɟɖŰɘəɐ 

ŮˊɘűɎɜŮɘŬ əɧůŰɞɡɠ (Kong et al., 2010). 

Ɇəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ůɨɔəɟɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ ŭɘəŰɨɤɜ ˊɟŬůɑɜɞɡ 

ŰŬ ɞˊɞɑŬ ˊɟɞəɨˊŰɞɡɜ ŭɘŮɟŮɡɜɩɜŰŬɠ ŭɘŬűɞɟŮŰɘəɎ ůŮɜɎɟɘŬ ˊɖɔɩɜ əŬɘ ˊɟɞɞɟɘůɛɩɜ, əŬŰɎ 

Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ əɧůŰɞɡɠ ŭɘŬŭɟɞɛɐɠ (ñCost Pathò), Űɞɡ GIS ɚɞɔɘůɛɘəɞɨ, 

ůŰɞɜ ŬůŰɘəɧ ɘůŰɧ Űɞɡ ȹɐɛɞɡ ȻɤɔɟɎűɞɡ. 

2. ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ 

2.1. ɄŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ  

ɋɠ ˊŮɟɘɞɢɐ ŮűŬɟɛɞɔɐɠ ŮˊɘɚɏɢɗɖəŮ ɖ ŭɞɛɖɛɏɜɖ ŬůŰɘəɐ ˊŮɟɘɞɢɐ Űɞɡ ȹɐɛɞɡ 

ȻɤɔɟɎűɞɡ. ȼ ɔŮɤɔɟŬűɘəɐ ɏəŰŬůɖ Űɞɡ ŭɐɛɞɡ ŬɡŰɞɨ, əŬŰɎ Űɖɜ ȺɆɈȺ (Ⱥɗɜɘəɐ 

ɆŰŬŰɘůŰɘəɐ ɈˊɖɟŮůɑŬ ȺɚɚɎŭɞɠ/EȿɆɇȷɇ) ŬɜɏɟɢŮŰŬɘ ůŮ 8.517.000 m2 (8.517 

ůŰɟɏɛɛŬŰŬ), Űɞ 40% Űɖɠ ɞˊɞɑŬɠ, ŬɜŬŰɞɚɘəɎ Űɖɠ ŭɡŰɘəɐɠ ˊŮɟɘűŮɟŮɘŬəɐɠ ɚŮɤűɧɟɞɡ 

ɈɛɖŰŰɞɨ, ŮɛˊɑˊŰŮɘ ůŰɖ ŭŬůɘəɐ ɏəŰŬůɖ Űɞɡ ɈɛɖŰŰɞɨ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ɖ ˊŮɟɘɞɢɐ 
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ɛŮɚɏŰɖɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛɏůŬ ůŰŬ ɧɟɘŬ Űɞɡ ȹɐɛɞɡ ȻɤɔɟɎűɞɡ ɛɘŬ ˊŮɟɘɞɢɐ ɏəŰŬůɖɠ 2,2 

km2. ɆŮ ŬɡŰɐɜ Űɖɜ ɏəŰŬůɖ ˊŮɟɘɏɢŮŰŬɘ ɛɧɜɞ ɖ ŭɞɛɖɛɏɜɖ ɏəŰŬůɖ Űɞɡ ȹɐɛɞɡ ȻɤɔɟɎűɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɠ ůɡɜɞɚɘəɎ 78 ŭɘŬəɟɘŰɞɨɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ȷˊɧ ŬɡŰɞɨɠ ɞɘ 28 ɢɩɟɞɘ 

ˊɟŬůɑɜɞɡ ɏɢɞɡɜ ɏəŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 1000 m2 əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ 50 ɏɢɞɡɜ ɏəŰŬůɖ 

ɛɘəɟɧŰŮɟɖ Ŭˊɧ 1000 m2. ɄŮɟɘűŮɟŮɘŬəɎ Űɖɠ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɡˊɎɟɢɞɡɜ 5 ɛŮɔɎɚŮɠ 

ŮəŰɎůŮɘɠ ˊŮɟɘŬůŰɘəɞɨ ˊɟŬůɑɜɞɡ. 

2.2. ɀŮɗɞŭɞɚɞɔɑŬ  

2.2.1. ȾŬŰŬɔɟŬűɐ ɈűɘůŰɎɛŮɜɖɠ ȾŬŰɎůŰŬůɖɠ.  

ȰɔɘɜŮ əŬŰŬɔɟŬűɐ ůŮ ˊŮɟɘɓɎɚɚɞɜ ArcGIS 10 ɧɚɤɜ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖɜ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɗɩɠ əŬɘ Űɞɡ ɟɡɛɞŰɞɛɘəɞɨ ůɢŮŭɑɞɡ Űɞɡ ȹɐɛɞɡ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ 

Űɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ əŬɘ ɔɘŬ ɧɚŬ ŰŬ ɞɘəɞŭɞɛɘəɎ ŰŮŰɟɎɔɤɜŬ əŬŰŬɔɟɎűɖəŬɜ ůŮ 

ˊɞɚɡɔɤɜɘəɎ ŮˊɑˊŮŭŬ, Ůɜɩ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɘɠ ɞŭɘəɏɠ ɞŭŮɨůŮɘɠ əŬŰŬɔɟɎűɖəŬɜ ůŮ ɏɜŬ 

ɔɟŬɛɛɘəɧ ŮˊɑˊŮŭɞ. 

2.2.2. ȸŬɗɛɞɚɧɔɖůɖ - Ʉɟɞůŭɘɞɟɘůɛɧɠ ȸŬɗɛɞɨ ȹɡůəɞɚɑŬɠ.  

ɄɟɞůŭɘɞɟɑůŰɖəŮ ɞ ɓŬɗɛɧɠ ŭɡůəɞɚɑŬɠ ɔɘŬ əɎɗŮ ŭɘŬűɞɟŮŰɘəɐ ɢɟɐůɖ ɔɖɠ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ (Ʉɑɜ. 1) əŬɘ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŬɜŰɑůŰŬůɖ ˊɞɡ ɗŬ 

ŬɜŰɘɛŮŰɤˊɑůŮɘ ɏɜŬɠ ɢɟɐůŰɖɠ Űɞɡ ɛŮɚɚɞɜŰɘəɞɨ ŭɘəŰɨɞɡ Ŭɜ ŭɘŬůɢɑůŮɘ Űɞ ɢɩɟɞ ŬɡŰɧ. 

ɆŮ ŬɡŰɐɜ Űɖ ɛŮɚɏŰɖ, ɧˊɤɠ ŬɜŬűɏɟɞɡɜ ɞɘ Kong et al., (2010) ŭŮɜ ɏɢŮɘ ůɖɛŬůɑŬ ɖ 

ŬˊɧɚɡŰɖ Űɘɛɐ Űɞɡ əɎɗŮ ɓŬɗɛɞɨ ŭɡůəɞɚɑŬɠ, ŬɚɚɎ ɖ ɛŮŰŬɝɨ Űɞɡɠ ŬɜŬɚɞɔɑŬ. ɆŰɖɜ 

ˊɟɞŰŮɘɜɧɛŮɜɖ ɚɑůŰŬ ŭɘŬŰɖɟɞɨɜŰŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ ŬɜŬɚɞɔɑŮɠ ɛŮ ŮəŮɑɜŮɠ Űɤɜ Kong et al. 

(2010) ŬɜɎɛŮůŬ ůŰɘɠ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɢɟɐůŮɤɜ ɔɖɠ. ȺˊɘˊɟɧůɗŮŰŬ ɞɟɑůŰɖəŮ ɧŰɘ 

ɞɘ ŭɟɧɛɞɘ ɛŮ ɛŮɔɎɚɞ ˊɚɎŰɞɠ əŬɘ ɛŮ ˊŬɟɞɡůɑŬ ŭɏɜŭɟɤɜ ɏɢɞɡɜ ɛɘəɟɧŰŮɟɖ ŬɜŰɑůŰŬůɖ ɔɘŬ 

Űɞɜ ɢɟɐůŰɖ Ŭˊɧ Űɞɡɠ ůŰŮɜɞɨɠ ŭɟɧɛɞɡɠ ˊɞɡ ŭŮɜ ɏɢɞɡɜ ŭɏɜŭɟŬ. 

ȷɜŰɑůŰɞɘɢŬ, ɗŮɤɟɐɗɖəŮ ɧŰɘ ŰŬ ˊɞɚŮɞŭɞɛɘəɎ ŰŮŰɟɎɔɤɜŬ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ 

əɞɘɜɧɢɟɖůŰɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ əŬɗɩɠ əŬɘ ŬəɎɚɡˊŰɞɡɠ ɢɩɟɞɡɠ ŮɛűŬɜɑɕɞɡɜ 

ŭɡɜŬŰɧŰɖŰŬ ůɨɜŭŮůɖɠ ɛŮ ɔŮɘŰɞɜɘəɎ ˊɞɚŮɞŭɞɛɘəɎ ŰŮŰɟɎɔɤɜŬ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɏɢɞɡɜ 

ɛɘəɟɧŰŮɟɞ ɓŬɗɛɧ ŬɜŰɑůŰŬůɖɠ ůŮ ůɨɔəɟɘůɖ ɛŮ ˊɞɚŮɞŭɞɛɘəɎ ŰŮŰɟɎɔɤɜŬ ŰŬ ɞˊɞɑŬ ɐŰŬɜ 

ŮɜŰŮɚɩɠ ůɡɛˊŬɔɐ ɢɤɟɑɠ ŬəɎɚɡˊŰɞɡɠ ɢɩɟɞɡɠ ɐ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ.  
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ɄɑɜŬəŬɠ 1: ɆɡɔəŮɜŰɟɤŰɘəɧɠ ˊɑɜŬəŬɠ Űɤɜ ɓŬɗɛɩɜ ŭɡůəɞɚɑŬɠ ŬɜɎ əŬŰɖɔɞɟɑŬ ɢɟɐůɖɠ ɔɖɠ əŬŰɎ 

Kong et al. (2006) əŬɘ ˊɟɞŰŮɘɜɧɛŮɜɞɘ ɓŬɗɛɞɑ ŭɡůəɞɚɑŬɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 

ȾŬŰɖɔɞɟɑŮɠ 

(ȾŬŰɎ Kong. et al., 2010) 
ɄɟɞŰŮɘɜɧɛŮɜŮɠ ȾŬŰɖɔɞɟɑŮɠ 

ȸŬɗɛɧɠ 

ŭɡůəɞɚɑŬɠ 

ȹɎůɞɠ 0,1-0,5 ȹɎůɞɠ  0,1-0,5 

ɄɎɟəɞ 1-3 ɄɎɟəɞ  1-3 

ɄɚŬŰŮɑŮɠ 12-15 ɄɚŬŰŮɑŮɠ  12-15 

ȹɑəŰɡŬ 

ůɡɔəɞɘɜɤɜɘɩɜ 

1.000-
5.000 

ȹɟɧɛɞɘ 

ȹɏɜŭɟŬ ɀɏɔɘůŰɞ ɄɚɎŰɞɠ 1.000 

ȰɚɚŮɘɣɖ ȹɏɜŭɟɤɜ ɀɏɔɘůŰɞ ɄɚɎŰɞɠ 2.000 

ȹɏɜŭɟŬ ɀɏůɞ ɄɚɎŰɞɠ 2.500 

ȰɚɚŮɘɣɖ ȹɏɜŭɟɤɜ ɀɏůɞ ɄɚɎŰɞɠ 3.000 

ȹɏɜŭɟŬ ȺɚɎɢɘůŰɞ ɄɚɎŰɞɠ 4.000 

ȰɚɚŮɘɣɖ ȹɏɜŭɟɤɜ ȺɚɎɢɘůŰɞ. ɄɚɎŰɞɠ 5.000 

ȹɞɛɖɛɏɜŮɠ 

ˊŮɟɘɞɢɏɠ 

 

50.000 

ȹɞɛɖɛɏɜŮɠ 

ˊŮɟɘɞɢɏɠ ï 

ɞɘəɞŭɞɛɘəɎ 

ŰŮŰɟɎɔɤɜŬ 

ɄŬɟɞɡůɑŬ ȹɖɛɞůɑɤɜ 
ɉɩɟɤɜ 

ȷəɎɚɡˊŰɞɘ ɢɩɟɞɘ ï ɛŮ 
ŭɡɜŬŰɧŰɖŰŬ ůɨɜɗŮůɖɠ 

50.000 

ɄŬɟɞɡůɑŬ ȹɖɛɞůɑɤɜ 
ɉɩɟɤɜ 

ȷůɨɜŭŮŰɞɘ ȷəɎɚɡˊŰɞɘ 
ɢɩɟɞɘ 

55.000 

ɄŬɟɞɡůɑŬ ȹɖɛɞůɑɤɜ 

ɉɩɟɤɜ 

ȰɚɚŮɘɣɖ ȷəɎɚɡˊŰɤɜ 

ɢɩɟɤɜ 
60.000 

ȷˊɞɡůɑŬ ȹɖɛɞůɑɤɜ 
ɉɩɟɤɜ 

ȷəɎɚɡˊŰɞɘ ɢɩɟɞɘ ï ɛŮ 
ŭɡɜŬŰɧŰɖŰŬ ůɨɜɗŮůɖɠ 

65.000 

ȷˊɞɡůɑŬ ȹɖɛɞůɑɤɜ 
ɉɩɟɤɜ 

ȷůɨɜŭŮŰɞɘ ȷəɎɚɡˊŰɞɘ 
ɢɩɟɞɘ 

70.000 

ȷˊɞɡůɑŬ ȹɖɛɞůɑɤɜ 

ɉɩɟɤɜ 

ȰɚɚŮɘɣɖ ȷəɎɚɡˊŰɤɜ 

ɢɩɟɤɜ 
80.000 

2.2.3Ŭ. ɆɢɖɛŬŰɘůɛɧɠ ɣɖűɘŭɤŰɞɨ əɧůŰɞɡɠ 

ȾɎɗŮ ɣɖűɘŭɤŰɧ (raster) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əŮɚɘɎ (pixels), ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ɞɘ ŭɞɛɘəɏɠ 

ɛɞɜɎŭŮɠ Űɞɡ ɣɖűɘŭɤŰɞɨ. ɇɞ ŮˊɑˊŮŭɞ ɚŮˊŰɞɛɏɟŮɘŬɠ ˊɞɡ ɡˊɎɟɢŮɘ ůŮ əɎɗŮ ɣɖűɘŭɤŰɧ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞ ɛɏɔŮɗɞɠ Űɤɜ əŮɚɘɩɜ ŬɡŰɩɜ. ɇɞ ɣɖűɘŭɤŰɧ əɧůŰɞɡɠ ŬɜŬɛɏɜŮŰŬɘ ɜŬ 

əŬɗɞɟɑůŮɘ Űɘɠ ŭɘŬŭɟɞɛɏɠ ˊɞɡ ɗŬ ɢŬɟŬɢɗɞɨɜ Ŭˊɧ Űɖɜ ˊɖɔɐ ˊɟɞɠ Űɞɡɠ ˊɟɞɞɟɘůɛɞɨɠ əŬɘ 

ˊɎɚɘ ˊɑůɤ ůŰɖɜ ˊɖɔɐ. ȺɝŮŰɎɕŮŰŬɘ əŮɚɑ-əŮɚɑ Űɞ ɛɘəɟɧŰŮɟɞ ŭɡɜŬŰɧ əɧůŰɞɠ ɔɘŬ ɜŬ 

ɢŬɟŬɢɗŮɑ ŬɡŰɐ ɖ ˊɞɟŮɑŬ.  

ũɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ ŮˊɑˊŮŭŬ ŭŮŭɞɛɏɜɤɜ (ɢɩɟɞɘ ˊɟŬůɑɜɞɡ, ɞɘəɞŭɞɛɘəɎ ŰŮŰɟɎɔɤɜŬ 

əŬɘ ŭɟɧɛɞɘ) ŮəŰŮɚɞɨɜŰŬɘ ɞɘ ɛŮŰŬŰɟɞˊɏɠ ůŮ ɣɖűɘŭɤŰɎ ɛŮ ɓɎůɖ Űɞɜ ɓŬɗɛɧ ŭɡůəɞɚɑŬɠ 

əɎɗŮ ɢɩɟɞɡ ɛɏůɤ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ñFeature to Rasterò Űɞɡ ɚɞɔɘůɛɘəɞɨ GIS. ɆŰɖ 

ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŮˊŬɜŬ-əŬŰɎŰŬɝɖ (ɚŮɘŰɞɡɟɔɑŬɠ ñReclassifyò Űɞɡ 

ɚɞɔɘůɛɘəɞɨ GIS) ɔɘŬ əɎɗŮ ɏɜŬ Ŭˊɧ ŰŬ 3 Raster ŭɘŬŰɖɟɩɜŰŬɠ Űɘɠ ɑŭɘŮɠ ŬɜŰɘůŰɞɘɢɑŮɠ ůŰɘɠ 

Űɘɛɏɠ Űɞɡ ɓŬɗɛɞɨ ŭɡůəɞɚɑŬɠ, ŬɚɚɎ ŭɑɜɞɜŰŬɠ Űɖɜ Űɘɛɐ 0 ɔɘŬ əɎɗŮ Űɘɛɐ non value. ɆŰɖ 
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ůɡɜɏɢŮɘŬ, ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ñCalculationò, ɡˊɞɚɞɔɑɕŮŰŬɘ Űɞ ɊɖűɘŭɤŰɧ 

ȾɧůŰɞɡɠ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɏɜŬ ŬɗɟɞɘůŰɘəɧ Raster Űɤɜ Űɟɘɩɜ Rasters ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 

əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜŬ-əŬŰɎŰŬɝɖɠ (ñReclassifyò). ɇɞ ɣɖűɘŭɤŰɧ ŬɡŰɧ ˊŬɟɎɔŮŰŬɘ 

ŬɗɟɞɑɕɞɜŰŬɠ ɔɘŬ əɎɗŮ əŮɚɑ ɝŮɢɤɟɘůŰɎ Űɘɠ Űɘɛɏɠ Ŭˊɧ əɎɗŮ ɣɖűɘŭɤŰɧ. ɀŮ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

ñExtractionò Űɞ ɊɖűɘŭɤŰɧ ȾɧůŰɞɡɠ ˊŮɟɘɞɟɑɕŮŰŬɘ ɛɧɜɞ ůŰŬ ɧɟɘŬ Űɖɠ ˊɟɞɠ ɛŮɚɏŰɖ 

ˊŮɟɘɞɢɐɠ.  

2.2.3ɓ. Ⱥˊɘɚɞɔɐ Ʉɖɔɩɜ əŬɘ Ʉɟɞɞɟɘůɛɩɜ 

Ⱥəŭɞɢɏɠ Ƚ əŬɘ ȽȽ 

ɆŰɧɢɞɠ Űɤɜ Ůəŭɞɢɩɜ ŮɑɜŬɘ ɜŬ ŮɝŮŰŬůŰŮɑ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůɜɞˊɞɑɖůɖɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ 

ɛŮ Űɞɡɠ ɛɘəɟɧŰŮɟɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ɛɏůɤ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ŭɘəŰɨɤɜ. 

ɃɛŬŭɞˊɞɘɐɗɖəŬɜ ɧɚɞɘ ɞɘ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ɛŮ ɏəŰŬůɖ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 1000 m2, ˊɞɡ ɔɘŬ 

ŮɡəɞɚɑŬ ɗŬ Űɞɡɠ ŬɜŬűɏɟɞɡɛŮ ɤɠ ñɛŮɔɎɚɞɡɠò. ȷɜŰɑůŰɞɘɢŬ ɞɛŬŭɞˊɞɘɐɗɖəŬɜ ɧɚɞɘ ɞɘ 

ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ɛŮ ɏəŰŬůɖ ɛɘəɟɧŰŮɟɖ Ŭˊɧ 1000 m2, ůŰɞɡɠ ɞˊɞɑɞɡɠ ɗŬ ŬɜŬűŮɟɧɛŬůŰŮ 

ɤɠ ñɛɘəɟɞɨɠò. 

ɆŰɖɜ Ůəŭɞɢɐ I ɞɘ ñɛŮɔɎɚɞɘò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ Űɞɜ ɟɧɚɞ Űɖɠ ˊɖɔɐɠ 

ɛŮ ˊɟɞɞɟɘůɛɧ ɧɚɞɡɠ Űɞɡɠ ñɛɘəɟɞɨɠò ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɆŰɖɜ Ůəŭɞɢɐ II ŬˊɞŰŮɚŮɑ Űɞ 

ŬɜŰɑůŰɟɞűɞ ůŮɜɎɟɘɞ ɛŮ ˊɖɔɐ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞɨɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ əŬɘ ˊɟɞɞɟɘůɛɧ 

ɧɚɞɡɠ Űɞɡɠ ɛŮɔɎɚɞɡɠ. 

Ⱥəŭɞɢɏɠ ȽȽȽ əŬɘ ȽV 

ɆŰɘɠ Ůəŭɞɢɏɠ ŬɡŰɏɠ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ɞɘ ˊŮɟɘŬůŰɘəɞɑ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ əŬɘ 

ŮɝŮɚɑůůɞɜŰŬɘ ůŮ ŭɨɞ ůŰɎŭɘŬ. ɆŰɖɜ Ůəŭɞɢɐ III ůŰɞ ˊɟɩŰɞ ůŰɎŭɘɞ ɞɘ ˊŮɟɘŬůŰɘəɞɑ ɢɩɟɞɘ 

ˊɟŬůɑɜɞɡ ŭɘŬŭɟŬɛŬŰɑɕɞɡɜ Űɞɜ ɟɧɚɞ Űɖɠ ˊɖɔɐɠ ɛŮ ˊɟɞɞɟɘůɛɧ ɧɚɞɡɠ Űɞɡɠ ɛŮɔɎɚɞɡɠ 

ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɆŰɞ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ, Űɞ ŭɑəŰɡɞ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɖɔɐ 

Ůɜɧɠ ŭŮɡŰŮɟŮɨɞɜŰɞɠ ŭɘəŰɨɞɡ ɛŮ ˊɟɞɞɟɘůɛɧ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞɨɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɇŬ 

ŭɑəŰɡŬ Űɞɡ ˊɟɩŰɞɡ əŬɘ Űɞɡ ŭŮɨŰŮɟɞɡ ůŰŬŭɑɞɡ ůɡɜŮɜɩɜɞɜŰŬɘ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ ñMergeò. 

ȷɜŰɑůŰɟɞűŬ ůŰɖɜ Ůəŭɞɢɐ IV ůŰɞ ˊɟɩŰɞ ůŰɎŭɘɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ ŭɑəŰɡɞ ɛŮ ˊɖɔɐ 

ɧɚɞɡɠ Űɞɡɠ ɛŮɔɎɚɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ əŬɘ ˊɟɞɞɟɘůɛɧ Űɞɡɠ ˊŮɟɘŬůŰɘəɞɨɠ ɢɩɟɞɡɠ 

ˊɟŬůɑɜɞɡ. ɆŰɞ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ Űɞ ŭɑəŰɡɞ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɖɔɐ Ůɜɧɠ 

ŭŮɡŰŮɟŮɨɞɜŰɞɠ ŭɘəŰɨɞɡ ɛŮ ˊɟɞɞɟɘůɛɧ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞɨɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɇŬ ŭɑəŰɡŬ 

Űɞɡ ˊɟɩŰɞɡ əŬɘ Űɞɡ ŭŮɨŰŮɟɞɡ ůŰŬŭɑɞɡ ůɡɜŮɜɩɜɞɜŰŬɘ ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ ñMergeò. 
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2.2.3ɔ. ȹɘŬŭɟɞɛɏɠ ȺɚŬɢɑůŰɞɡ ȾɧůŰɞɡɠ 

ȿŮɘŰɞɡɟɔɑŬ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ (ñCost Distanceò) 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɖɠ ɀɞɡɔɘɎəɞɡ (2010) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ 

ɣɖűɘŭɤŰɧ əɧůŰɞɡɠ əŬɘ ɖ ŮˊɘɚŮɔɛɏɜɖ ˊɖɔɐ əŬɘ ɛɏůɤ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ óȾɧůŰɞɠ 

ȷˊɧůŰŬůɖɠô ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ ɣɖűɘŭɤŰɧ, ɧˊɞɡ ůŮ əɎɗŮ əŮɚɑ ŬɜŬŰɑɗŮŰŬɘ ɛɘŬ Űɘɛɐ, ɖ 

ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɞ ɛɘəɟɧŰŮɟɞ ŬɗɟɞɘůŰɘəɧ əɧůŰɞɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ŭɘŬůɢɑůŮɘ 

əɎˊɞɘɞɠ Űɖɜ ŮˊɘűɎɜŮɘŬ əɧůŰɞɡɠ Ŭˊɧ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ˊɖɔɐ (Ɇɢ. 1).  

 

 

 

  

ɆɢɐɛŬ 1: ȷˊŮɘəɧɜɘůɖ ůɢɖɛŬŰɘůɛɞɨ ɣɖűɘŭɤŰɞɨ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ 

 (Ʉɖɔɐ: http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//009z00000018000000.htm) 

ɇɞ ɣɖűɘŭɤŰɧ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ ɡˊɞɚɞɔɑɕŮɘ Űɞ ŮɚɎɢɘůŰɞ Ŭˊɧ ɧɚŬ ŰŬ ŬɗɟɞɘůŰɘəɎ 

əɧůŰɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ əŮɚɘɞɨ ˊɟɞɠ Űɞ ůɨɜɞɚɞ ɧɚɤɜ Űɤɜ ˊɖɔɩɜ ŬəɞɚɞɡɗɩɜŰŬɠ Űɞɡɠ 

əŬɜɧɜŮɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 2: 

 Cost 1 = ȷ  ȹ = (Cost A + Cost ȹ)/2  

 Cost 2 = ȹ  Ū = 1.4142(Cost A + Cost ȹ)/2  

 Cost 3 = A  Ū = Cost 1+ Cost 2 

ɆɢɐɛŬ 2: ȹɘɎɔɟŬɛɛŬ əŬɜɧɜɤɜ ɡˊɞɚɞɔɘůɛɞɨ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ 

(Ʉɖɔɐ: 

http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#/How_the_cost_distance_tools_work/009z00000025000000/) 

ɇŬɡŰɧɢɟɞɜŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ Űɞ ɣɖűɘŭɤŰɧ ȾŬŰŮɨɗɡɜůɖɠ, Űɞ ɞˊɞɑɞ əŬɗɞɟɑɕŮɘ 

Űɖɜ əŬŰŮɨɗɡɜůɖ Űɞɡ ɔŮɘŰɞɜɘəɞɨ əŮɚɘɞɨ ɛŮ Űɞ ɢŬɛɖɚɧŰŮɟɞ əɧůŰɞɠ ŭɘŬŭɟɞɛɐɠ ˊɟɞɠ Űɖɜ 

ˊɚɖůɘɏůŰŮɟɖ ˊɖɔɐ ůɨɛűɤɜŬ ɛŮ Űɞ ɆɢɐɛŬ 3: 

 

 

 

ɆɢɐɛŬ 3: ɊɖűɘŭɤŰɧ ȾŬŰŮɨɗɡɜůɖɠ 

(Ʉɖɔɐ: http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html#//009z00000017000000.htm) 
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ɣɖűɘŭɤŰɧ ˊɖɔɩɜ ɣɖűɘŭɤŰɧ əɧůŰɞɡɠ  ɣɖűɘŭɤŰɧ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ 
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ȿŮɘŰɞɡɟɔɑŬ ȾɧůŰɞɡɠ ȹɘŬŭɟɞɛɐɠ (ñCost Pathò) 

ɉɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ɊɖűɘŭɤŰɧ ȾɧůŰɞɡɠ ȷˊɧůŰŬůɖɠ əŬɘ Űɞ ɊɖűɘŭɤŰɧ 

ȾŬŰŮɨɗɡɜůɖɠ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ ůŰɎŭɘɞ əŬɘ ŮˊɘɚɏɔɞɜŰŬɠ Űɞɡɠ 

ɢɩɟɞɡɠ ɞɘ ɞˊɞɑɞɘ ɗŬ ŬˊɞŰŮɚɏůɞɡɜ Űɞɜ ˊɟɞɞɟɘůɛɧ Űɖɠ ŭɘŬŭɟɞɛɐɠ, ůɢɖɛŬŰɑɕɞɜŰŬɘ ɞɘ 

ȹɘŬŭɟɞɛɏɠ ȺɚŬɢɑůŰɞɡ ȾɧůŰɞɡɠ (ȹȺȾ). 

ɇɞ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɐɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮɑɜŬɘ ɏɜŬ ɣɖűɘŭɤŰɧ ŬɟɢŮɑɞ (Raster) Űɞ ɞˊɞɑɞ 

ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ɔɟŬɛɛɘəɧ (polyline) ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ Conversion Tool: ñFrom 

Raster to Polylineò Űɞɡ Arc Toolbox. 

ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ůɢɖɛŬŰɘůɛɞɨ ˊŮɟɘůůɞŰɏɟɤɜ Ŭˊɧ ɏɜŬ ŭɑəŰɡŬ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ 

Űɞɡ ŮˊɧɛŮɜɞɡ ůŰŬŭɑɞɡ ɏɔɘɜŮ ůɡɜɏɜɤůɖ Űɞɡɠ (ɚŮɘŰɞɡɟɔɑŬ ñMergeò) əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

əŬɗŬɟɘůɛɧɠ Űɤɜ ŰŬɡŰɧůɖɛɤɜ əŬŰŬɔɟŬűɩɜ (ɚŮɘŰɞɡɟɔɑŬ ñDelete identicalò). 

2.2.4. ȷɝɘɞɚɧɔɖůɖ ȹɘəŰɨɤɜ 

ɇɏɚɞɠ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ˊɟɞŰŮɘɜɧɛŮɜɤɜ ŭɘəŰɨɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 

ɚŮɘŰɞɡɟɔɑŬ ñNew Network Datasetò ɛŮ Űɖɜ ɞˊɞɑŬ ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ 

əɧɛɓɤɜ (l) əŬɘ o Ŭɟɘɗɛɧɠ Űɤɜ ůɡɜŭɏůɛɤɜ (v) ɔɘŬ əɎɗŮ ŭɑəŰɡɞ. ɆŰɖ ůɡɜɏɢŮɘŬ 

ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɞɘ ŭŮɑəŰŮɠ Ŭ, ɓ əŬɘ ɔ, ɞɘ ɞˊɞɑɞɘ ɞɟɑɕɞɜŰŬɘ ɤɠ Ůɝɐɠ: 

ȹŮɑəŰɖɠ Ŭ: ɆɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ ˊɞůɞůŰɧ Űɞɡ ŭɘəŰɨɞɡ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əɚŮɘůŰɎ 

əɡəɚɩɛŬŰŬ (loops) [Zhang əŬɘ Wang (2006), Kong et al. (2010)] 
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Zhang əŬɘ Wang (2006), Rudd et al. (2002), Kong et al. (2010)] 
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3. ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɆɡɕɐŰɖůɖ 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŰŮůůɎɟɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Ůəŭɞɢɩɜ ŰŬ ɞˊɞɑŬ ŭɘŮɟŮɡɜɐɗɖəŬɜ 

űŬɑɜɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 2. 
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ɄɑɜŬəŬɠ 2: ɆɡɔəŮɜŰɟɤŰɘəɎ ɖ ˊɖɔɐ, ɞ ˊɟɞɞɟɘůɛɧɠ ɞ Ŭɟɘɗɛɧɠ Űɞɜ əɧɛɓɤɜ əŬɘ Űɤɜ ůɡɜŭɏůɛɤɜ 

ŬɚɚɎ əŬɘ ɞɘ Űɘɛɏɠ Űɤɜ ŭŮɘəŰɩɜ Ŭ, ɓ əŬɘ ɔ ɔɘŬ ŰŬ ŭɑəŰɡŬ Űɤɜ 4 ůŮɜŬɟɑɤɜ. 

Ⱥəŭɞɢɏɠ Ʉɖɔɐ Ʉɟɞɞɟɘůɛɧɠ v l Ŭ ɓ ɔ 

I ɧɚɞɘ ɉɄ > 1ůŰɟ. ɧɚɞɘ ɉɄ < 1ůŰɟ 130 200 27,84 1,54 52,08 

II  ɧɚɞɘ ɉɄ < 1ůŰɟ ɧɚɞɘ ɉɄ > 1ůŰɟ. 69 102 25,56 1,48 50,75 

III  

ˊŮɟɘŬůŰɘəɞɑ ɧɚɞɘ ɉɄ > 1ůŰɟ. 70 130 45,19 1,86 63,73 

ȽȽȽŬ ɧɚɞɘ ɉɄ < 1ůŰɟ. 109 164 26,29 1,50 51,09 

merge 179 294 32,86 1,64 55,37 

IV 

ɧɚɞɘ ɉɄ > 1ůŰɟ. ˊŮɟɘŬůŰɘəɞɑ 6 8 42,86 1,33 66,67 

ȽȽȽɓ ɧɚɞɘ ɉɄ < 1ůŰɟ. 107 212 50,72 1,98 67,30 

merge 113 220 48,87 1,95 66,07 

3.1. ȷˊɞŰŮɚɏůɛŬŰŬ Ⱥəŭɞɢɐɠ Ƚ 

ɆŰɖɜ Ůəŭɞɢɐ ŬɡŰɐ ɤɠ ˊɖɔɐ ɞɟɑɕɞɜŰŬɘ ɞɘ 28 ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ˊɞɡ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɞɘ 

Ŭˊɧ 1000 m2  əŬɘ ɤɠ ˊɟɞɞɟɘůɛɞɑ ɞɘ 50 ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ˊɞɡ ŮɑɜŬɘ ɛɘəɟɧŰŮɟɞɘ Ŭˊɧ 1000 

m2. ȹɖɚŬŭɐ, əɎɗŮ ñɛɘəɟɧɠò ɢɩɟɞɠ ˊɟŬůɑɜɞɡ ɗŬ ŮɜɞˊɞɘɖɗŮɑ ɛŮ əɎˊɞɘɞɜ Ŭˊɧ Űɞɡɠ 

ñɛŮɔɎɚɞɡɠò ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ɔɘŬ Űɞɜ ɞˊɞɑɞ ɗŬ ůɢɖɛŬŰɘůŰŮɑ ɛɘŬ ȹȺȾ. 

 

ɆɢɐɛŬ 4: Ⱥəŭɞɢɐ Ƚ - Ʉɖɔɐ ɧɚɞɘ ɞɘ ɉ.Ʉ.>1000 m2 əŬɘ ˊɟɞɞɟɘůɛɞɑ ɧɚɞɘ ɞɘ ɉ.Ʉ.<1000 m2 

ɇɞ ŭɑəŰɡɞ ˊɞɡ ˊɟɞəɨˊŰŮɘ ɛŮŰɎ Űɖɜ ŮűŬɟɛɞɔɐ ɧɚɤɜ Űɤɜ ɓɖɛɎŰɤɜ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 4. ȳˊɤɠ ɐŰŬɜ ŬɜŬɛŮɜɧɛŮɜɞ ŭŮɜ ɡˊɎɟɢŮɘ Ůɜɞˊɞɑɖůɖ ɛŮŰŬɝɨ 

Űɤɜ ñɛŮɔɎɚɤɜò ɢɩɟɤɜ ˊɟŬůɑɜɞɡ, ŬɚɚɎ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ˊɞɚɚɏɠ ŭɘŬŭɟɞɛɏɠ ɛŮŰŬɝɨ Űɤɜ 

ñɛɘəɟɩɜò ɢɩɟɤɜ ˊɟŬůɑɜɞɡ ɛŮ Űɞɡɠ ɛŮɔɎɚɞɡɠ. ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ůɢɖɛŬŰɑɕɞɜŰŬɘ 

ŭɘŬŭɟɞɛɏɠ ɞɘ ɞˊɞɑŮɠ ŭɘŬəɚŬŭɑɕɞɜŰŬɘ əŬɘ Ůɜɞˊɞɘɞɨɜ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ ŭɨɞ ɢɩɟɞɡɠ. 
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3.2. ȷˊɞŰŮɚɏůɛŬŰŬ Ⱥəŭɞɢɐɠ ȽȽ 

ɆŮ ŬɡŰɐɜ Űɖɜ Ůəŭɞɢɐ ŬɜŰɘůŰɟɏűŮŰŬɘ ɞ ɟɧɚɞɠ ˊɖɔɐɠ əŬɘ ˊɟɞɞɟɘůɛɞɨ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ Ůəŭɞɢɐ Ƚ, ɛŮ ůɡɜɏˊŮɘŬ ɜŬ ɞɟɑɕɞɜŰŬɘ ɤɠ ˊɖɔɐ ɞɘ 50 ñɛɘəɟɞɑò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ əŬɘ ɤɠ 

ˊɟɞɞɟɘůɛɞɑ ɞɘ 28 ñɛŮɔɎɚɞɘò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ. ȹɖɚŬŭɐ əɎɗŮ ñɛŮɔɎɚɞɠò ɢɩɟɞ ˊɟŬůɑɜɞɡ 

ɗŬ ŮɜɞˊɞɘɖɗŮɑ ɛŮ əɎˊɞɘɞɜ Ŭˊɧ Űɞɡɠ ñɛɘəɟɞɨɠò ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ɔɘŬ Űɞɜ ɞˊɞɑɞ ɗŬ 

ůɢɖɛŬŰɘůŰŮɑ ɛɘŬ ȹȺȾ. 

 

ɆɢɐɛŬ 5: Ⱥəŭɞɢɐ ȽȽ ï Ʉɖɔɐ ɧɚɞɘ ɞɘ ɉ.Ʉ.<1000 m2 əŬɘ ˊɟɞɞɟɘůɛɞɑ ɧɚɞɘ ɞɘ ɉ.Ʉ.>1000 m2 

ɇɞ ŭɑəŰɡɞ ˊɞɡ ˊɟɞəɨˊŰŮɘ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ɆɢɐɛŬ 5 əŬɘ ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ 

ůɢɖɛŬŰɑɕɞɜŰŬɘ ŭɘɎůˊŬɟŰŮɠ ŭɘŬŭɟɞɛɏɠ ɞɘ ɞˊɞɑŮɠ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ 

ŭɘŬəɚŬŭɩůŮɤɜ əŬɘ ɏŰůɘ ŭŮɜ ɡˊɎɟɢŮɘ ɛɘŬ ůɡɚɚɞɔɘəɐ Ůɜɞˊɞɑɖůɖ ɛŮŰŬɝɨ Űɤɜ ɢɩɟɤɜ 

ˊɟŬůɑɜɞɡ ˊŬɟɧɚɞ ˊɞɡ ŮɜɞˊɞɘɞɨɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ůŮ ɛɘəɟɧŰŮɟŮɠ ɞɛɎŭŮɠ. 

ɆɡɔəɟɑɜɞɜŰŬɠ Űɘɠ ŭɨɞ ŬɜŰɑůŰɟɞűŮɠ Ůəŭɞɢɏɠ I əŬɘ II ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ Űɞ ŭɑəŰɡɞ ˊɞɡ 

ůɢɖɛŬŰɑůŰɖəŮ əŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ Ůəŭɞɢɐɠ I ɏɢɞɜŰŬɠ ɤɠ ˊɖɔɐ Űɞɡɠ ñɛŮɔɎɚɞɡɠò 

ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ (28) əŬɘ ˊɟɞɞɟɘůɛɧ Űɞɡɠ ñɛɘəɟɞɨɠò (50) ɏɢŮɘ əŬɚɨŰŮɟŬ ˊɞɘɞŰɘəɎ 

ůŰɞɘɢŮɑŬ (ɛŮɔŬɚɨŰŮɟɞɡɠ ŭŮɑəŰŮɠ Ŭ, ɓ əŬɘ ɔ) Ŭˊɧ Űɞ ŭɘəŰɨɞɡ ˊɞɡ ůɢɖɛŬŰɑůŰɖəŮ əŬŰɎ Űɖɜ 

Ůəŭɞɢɐ II ůŰɞ ɞˊɞɑɞ ɗŮɤɟɐɗɖəŬɜ ɤɠ ˊɖɔɐ ɧɚɞɘ ɞɘ ñɛɘəɟɞɑò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ (50) əŬɘ 

ˊɟɞɞɟɘůɛɞɑ ɧɚɞɘ ɞɘ ñɛŮɔɎɚɞɘò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ (28). ɆŰɖɜ Ůəŭɞɢɐ I Űɞ ˊɟɞŰŮɘɜɧɛŮɜɞ 

ŭɑəŰɡɞ ŮɜɞˊɞɘŮɑ əŬɚɨŰŮɟŬ Űɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ůɢɖɛŬŰɑɕɞɜŰŬɠ ɛŮɔŬɚɨŰŮɟɞɡɠ 

ɓɟŬɢɑɞɜŮɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ŭɑəŰɡɞ Űɞɡ ůŮɜŬɟɑɞɡ II. 
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3.3. ȷˊɞŰŮɚɏůɛŬŰŬ Ⱥəŭɞɢɐɠ ȽȽȽ 

ũɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ Űɞɡ ˊɟɤŰŮɨɞɜŰɞɠ ŭɘəŰɨɞɡ ŬɡŰɐɠ Űɖɠ Ůəŭɞɢɐɠ ɗŮɤɟɞɨɜŰŬɘ ɤɠ 

ˊɖɔɐ ɞɘ 5 ŮɝɤŰŮɟɘəɞɑ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ əŬɘ ɤɠ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ ɞɘ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ɛŮ 

ɛɏɔŮɗɞɠ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 1000 m2. ɆŰɞ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ ɗŮɤɟŮɑŰŬɘ ɤɠ ˊɖɔɐ Űɞ ŭɑəŰɡɞ 

ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ əŬɘ ɤɠ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ 

ɞɘ ɢɩɟɞɘ ɏəŰŬůɖɠ ɛɘəɟɧŰŮɟɖɠ Ŭˊɧ 1000 m2. ȹɖɚŬŭɐ, ɗŬ Ůɜɞˊɞɘɖɗɞɨɜ ɧɚɞɘ ɞɘ ñɛɘəɟɞɑò 

ɢɩɟɞɘ ɛŮ Űɞ ˊɟɞɖɔɞɡɛɏɜŬ ůɢɖɛŬŰɘůɛɏɜɞ ˊɟɤŰŮɨɞɜ ŭɑəŰɡɞ.  

 

ɆɢɐɛŬ 6: ɆŮɜɎɟɘɞ ȽȽȽŬ ï Ʉɖɔɐ ŮɝɤŰŮɟɘəɞɑ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ əŬɘ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ ɞɘ ɉ.Ʉ.>1000 m2. 

ɆŮɜɎɟɘɞ ȽȽȽɓï Ʉɖɔɐ ŭɑəŰɡɞ ȽȽȽŬ əŬɘ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ ɞɘ ɉ.Ʉ.<1000 m2 

ɇŬ ŭɑəŰɡŬ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɞ ɆɢɐɛŬ 6. ɇɞ ˊɟɤŰŮɨɞɜ ŭɑəŰɡɞ 

Ŭˊɧ Űɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ˊŬɟɞɡůɘɎɕŮɘ 5 ɛŮɔɎɚɞɡɠ ɓɟŬɢɑɞɜŮɠ ɛŮ ŭɘŬəɚŬŭɩůŮɘɠ ˊɞɡ 

Ůɜɞˊɞɘɞɨɜ Űɞɡɠ ɛŮɔɎɚɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞ ŭŮɡŰŮɟŮɨɞɜ ŭɑəŰɡɞ 

ˊŬɟɞɡůɘɎɕŮɘ ŭɘŬəɚŬŭɩůŮɘɠ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɎ ůɖɛŮɑŬ Űɤɜ ɓɟŬɢɘɧɜɤɜ ŮɜɞˊɞɘɩɜŰŬɠ ɧɚɞɡɠ 

Űɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ Űɞ ŰŮɚɘəɧ ŭɑəŰɡɞ ˊɞɡ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮŰɎ Űɖ ůɡɔɢɩɜŮɡůɖ 

ˊŬɟɞɡůɘɎɕŮɘ əŬɚɨŰŮɟɞɡɠ ŭŮɑəŰŮɠ Ŭ. ɓ əŬɘ ɔ ůŮ ůɢɏůɖ ɛŮ Űɞ ŭŮɡŰŮɟŮɨɞɜ ŭɑəŰɡɞ, ŬɚɚɎ 

ɢŬɛɖɚɧŰŮɟɞɡɠ ŭŮɑəŰŮɠ ůŮ ůɢɏůɖ ɛŮ Űɞ ˊɟɤŰŮɨɞɜ ŭɑəŰɡɞ. 

3.4. ȷˊɞŰŮɚɏůɛŬŰŬ Ůəŭɞɢɐɠ ȽV 

ȾŬŰɎ Űɞ ˊɟɩŰɞ ůŰɎŭɘɞ ŬɡŰɐɠ Űɖɠ Ůəŭɞɢɐɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ŬɜŰɘůŰɟɞűɐ ˊɖɔɐɠ 
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ï ́ ɟɞɞɟɘůɛɞɨ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ Ůəŭɞɢɐ. ɋɠ ˊɖɔɐ ɗŮɤɟɐɗɖəŬɜ ɧɚɞɘ ɞɘ 

ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ɛŮ ɛɏɔŮɗɞɠ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 1000 m2, Ůɜɩ Űɞ ɟɧɚɞ Űɞɡ ˊɟɞɞɟɘůɛɞɨ ɗŬ 

ŭɘŬŭɟŬɛŬŰɑůɞɡɜ ɞɘ ŮɝɤŰŮɟɘəɞɑ ɢɩɟɞɘ ˊɟŬůɑɜɞɡ, ɤɠ ɝŮɢɤɟɘůŰɐ ɕɩɜɖ ɞ əŬɗɏɜŬɠ. ɆŰɞ 

ŭŮɨŰŮɟɞ ůŰɎŭɘɞ ɗŮɤɟŮɑŰŬɘ ɤɠ ˊɖɔɐ Űɞ ŭɑəŰɡɞ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖɜ ˊŬɟŬˊɎɜɤ 

ŮűŬɟɛɞɔɐ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ əŬɘ ɤɠ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ ɞɘ ɢɩɟɞɘ ɛŮ ɏəŰŬůɖ ɛɘəɟɧŰŮɟɖ 

Ŭˊɧ 1000 m2, ŭɖɚŬŭɐ əɎɗŮ ɛɘəɟɧɠ ɢɩɟɞɠ ˊɟŬůɑɜɞɡ ɗŬ ŮɜɞˊɞɘɖɗŮɑ ɛŮ Űɞ ˊɟɤŰŮɨɞɜ 

ŭɑəŰɡɞ. 

ɆɢɐɛŬ 7: IVŬ ï Ʉɖɔɐ: ɧɚɞɘ ɞɘ ɉ.Ʉ.> ˊɟŬůɑɜɞɡ əŬɘ ˊɟɞɞɟɘůɛɧɠ 1000 m2ŮɝɤŰŮɟɘəɞɑ ɢɩɟɞɘ. ɆŮɜɎɟɘɞ 

IVɓ - Ʉɖɔɐ ŭɑəŰɡɞ IVŬ əŬɘ ˊɟɞɞɟɘůɛɧɠ ɧɚɞɘ ɞɘ ɉ.Ʉ.<1000 m2 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ɆɢɐɛŬ 7 əŬŰɎ Űɞ ˊɟɩŰɞ ůŰɎŭɘɞ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ 2 ɎɝɞɜŮɠ Ŭˊɧ 

Űɞɡɠ ɛŮɔɎɚɞɡɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɔɔɨŰŮɟŬ ůŰɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ, ˊɟɞɠ 

Űɞɡɠ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ɆŰɞ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ Ŭˊɧ əɎɗŮ 

ɓɟŬɢɑɞɜŬ 2 ŬɜŮɝɎɟŰɖŰŬ ŭɑəŰɡŬ ɛŮ ˊɞɚɚɏɠ ŭɘŬəɚŬŭɩůŮɘɠ ˊɟɞɠ ɧɚɞɡɠ Űɞɡɠ ɛɘəɟɞɨɠ 

ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ. ȳˊɤɠ űŬɑɜŮŰŬɘ Ŭˊɧ Űɞɜ ɄɑɜŬəŬ 2 Űɞ ŭŮɡŰŮɟŮɨɞɜ ŭɑəŰɡɞ ˊɞɡ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛŮ ˊɟɞɞɟɘůɛɧ Űɞɡɠ ñɛɘəɟɞɨɠò ɢɩɟɞɡɠ ˊɟŬůɑɜɞɡ ˊŬɟɞɡůɘɎɕŮɘ 

ůɡɔəɟɘŰɘəɎ ɛŮ ŰŬ 3 ŭɑəŰɡŬ ŬɡŰɞɨ Űɞɡ ůŮɜŬɟɑɞɡ Űɞɡɠ əŬɚɨŰŮɟɞɡɠ ŭŮɑəŰŮɠ. 

ȾŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɤɜ Ůəŭɞɢɩɜ III əŬɘ ȽV ˊŬɟŬŰɖɟŮɑŰŬɘ ɧŰɘ ŰŬ ŭɑəŰɡŬ ˊɞɡ 

ůɢɖɛŬŰɑůŰɖəŬɜ əŬŰɎ Űɞ ˊɟɩŰɞ ůŰɎŭɘɞ əŬɘ ůŰɘɠ ŭɨɞ Ůəŭɞɢɏɠ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɛŮɔɎɚɖ 

ˊɞɚɡˊɚɞəɧŰɖŰŬ. ɆŰɖɜ Ůəŭɞɢɐ III ůŰɞ ŰŮɚɘəɧ ŭɑəŰɡɞ űŬɑɜɞɜŰŬɘ Ůɜɞˊɞɘɖɛɏɜɞɘ əŬɘ ɞɘ 

ñɛɘəɟɞɑò əŬɘ ɞɘ ñɛŮɔɎɚɞɘò ɢɩɟɞɘ ˊɟŬůɑɜɞɡ, Ůɜɩ ůŰɖɜ Ůəŭɞɢɐ ȽV ɡˊɎɟɢɞɡɜ ñɛŮɔɎɚɞɘò 

ɢɩɟɞɘ ˊɟŬůɑɜɞɡ ˊɞɡ ŭŮɜ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɞ ŭɑəŰɡɞ. 

Ⱥˊɑůɖɠ ˊŬɟŬŰɖɟŮɑŰŬɘ Űɧůɞ ůŰɖɜ Ůəŭɞɢɐ ȽII ɧůɞ əŬɘ ůŰɖɜ Ůəŭɞɢɐ ȽV ɧŰɘ Űɞ ŰŮɚɘəɧ 

ůɡɔɢɤɜŮɡɛɏɜɞ ŭɑəŰɡɞ ˊŬɟɞɡůɘɎɕŮɘ ŭŮɑəŰŮɠ ɛŮ Űɘɛɐ ŮɜŭɘɎɛŮůɖ Űɤɜ ŬɜŰɘůŰɞɘɢɩɜ Űɘɛɩɜ 

Űɤɜ ŭŮɘəŰɩɜ Űɞɡ ˊɟɤŰŮɨɞɜŰɞɠ əŬɘ Űɞɡ ŭŮɡŰŮɟŮɨɞɜŰɞɠ ŭɘəŰɨɞɡ ŰŬ ɞˊɞɑŬ ůɡɔɢɤɜŮɨŰɖəŬɜ 

ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ. 
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ɆɡɛˊŮɟŬůɛŬŰɘəɎ ɖ ɢɟɐůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ əɧůŰɞɡɠ ŭɘŬŭɟɞɛɐɠ (ñCost Pathò) 

ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŰɞɜ ůɢɖɛŬŰɘůɛɧ ŭɘŬűɞɟŮŰɘəɩɜ Ůəŭɞɢɩɜ ŭɘəŰɨɤɜ ˊɟŬůɑɜɞɡ əŬɘ 

ɛɏůŬ Ŭˊɧ Űɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ GIS ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŬɜŰɘəŮɘɛŮɜɘəɐ 

ůɨɔəɟɘůɖ Űɞɡɠ ɖ ɞˊɞɑŬ ɗŬ ɞŭɖɔɐůŮɘ ůŰɖɜ Ůˊɘɚɞɔɐ Űɖɠ ɓɏɚŰɘůŰɖɠ ɚɨůɖɠ əŬŰɎ 

ˊŮɟɑˊŰɤůɖ. 

Abstract 

The purpose of this study was to compare various green networks created using 

different combinations of sources and destinations in the urban area of Zografou 

Municipality using the ñCost Pathò command of GIS. 

Initially an impedance value was given at every green space, block and street of the 

study area. This impedance value represents the resistance that the future green network 

users will have while they cross any of these areas. Afterwards these impedance values 

were transformed to a cost raster that was used as a common base for all different 

versions of sources and destinations were tested in this study. For each of these versions, 

the GIS commands of ñCost Distanceñ and ñCost Pathñ were used to create a cost 

distance raster and a network. 

Finally the evaluation of green networks was based on connectivity indices, using 

the ñNew Network Datasetò command that determines the number of nodes and links 

for each of the created green networks. The indices Ŭ,ɓ and ɔ characterise each network 

and allow comparison among them  
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ȼ ɆɈɀȸɃȿȼ ɇɋɁ GIS ɆɇɃɁ ɄȺɅȽȸȷȿȿɃɁɇȽȾɃ ɆɉȺȹȽȷɆɀɃ ɇɃɈ 

ɄȷɅȷȾɇȽɃɈ ɀȺɇɋɄɃɈ ɇȼɆ ȷɇɇȽȾȼɆ ɆɇɃ ɄȿȷȽɆȽɃ ɇȼɆ ȷɆɇȽȾȼɆ 

ɄɅɃɆȷɅɀɃũȼɆ ɆɇȼɁ ȾȿȽɀȷɇȽȾȼ ȷȿȿȷũȼ 

ȾɞɚɘɩŰůɖɠ ɄŬɜŬɔɘɩŰɖɠ-ɇůŬɛˊɑəɞɠ *1, ɆɘŬɓɎɚŬ ȺɡŬɔɔŮɚɑŬ *2, ȷɟɛŬŰɎɠ ȼɚɑŬɠ 3, 

ɀˊŬɚŬŰůɘɜɧɠ ũŮɟɎůɘɛɞɠ 4, ȾɡɟŬŰɕɐ ɀŬɟɑŬ 5, ɄŬˊŬɢɟɘůŰɞűɧɟɞɡ Ⱥɚɏɜɖ 6 

1 ɄɟɞˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(pankoli@hotmail.com) 

2 ɄɟɞˊŰɡɢɘŬəɐ ūɞɘŰɐŰɟɘŬ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(siavala_e@yahoo.gr) 

3 ɄɟɞˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(iliasarm@hotmail.com) 

4 ɄɟɞˊŰɡɢɘŬəɧɠ ūɞɘŰɖŰɐɠ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(b_gerasimos@hotmail.com) 

5 ɄɟɞˊŰɡɢɘŬəɐ ūɞɘŰɐŰɟɘŬ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(maria_kyratzi@hotmail.com) 
6 ɄɟɞˊŰɡɢɘŬəɐ ūɞɘŰɐŰɟɘŬ, Ɇɢɞɚɐɠ ȷɔɟɞɜɞɛɩɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Ⱥ.ɀ.Ʉ, 

(helena908@hotmail.com) 

 

ɄŮɟɑɚɖɣɖ 

ȼ ɢɟɐůɖ Űɤɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɖɟɞűɞɟɘɩɜ (ũɆɄ) ůɡɛɓɎɚŮɘ 

ɞɡůɘŬůŰɘəɎ ůŰɞɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɓɏɚŰɘůŰɞ ůɢŮŭɘŬůɛɧ, əŬɗɩɠ ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ 

ŭɘŬŰɨˊɤůɖɠ ˊɟɞŰɎůŮɤɜ, ŭɟɎůŮɤɜ ɛŮ ŬəɟɑɓŮɘŬ əŬɘ ŬɜŬűɞɟɎ ůŮ ɢɤɟɘəɐ əɚɑɛŬəŬ. 

Ⱥˊɘˊɚɏɞɜ , ɖ ɢɤɟɘəɐ ŬˊŮɘəɧɜɘůɖ ɛɏůɤ Űɤɜ ũɆɄ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Ůɚɏɔɢɞɡ Űɤɜ 

ˊɚŮɞɜŮəŰɖɛɎŰɤɜ əŬɘ ɛŮɘɞɜŮəŰɖɛɎŰɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ŬɚɚɎ əŬɘ Űɘɠ 

ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ɛŮ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Ůˊɘɟɟɞɐɠ. ȼ 

ɛŮɗɞŭɞɚɞɔɘəɐ ˊɟɞůɏɔɔɘůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ: 1) Űɖɜ Ůˊɘɚɞɔɐ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɖɜ 

ŬˊɞŰɨˊɤůɐ Űɖɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ũɄɆ, 2) Űɖ ɢŬɟŰɞɔɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ 

ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůɢŮŭɑɞɡ ŬɜɎˊŰɡɝɖɠ, 3) Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ɓŬůɘəɩɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ 

ŮˊɘˊŰɩůŮɤɜ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ ůŰɞ űɡůɘəɧ əŬɘ ŬɜɗɟɤˊɞɔŮɜɏɠ ˊŮɟɘɓɎɚɚɞɜ (ɛɐŰɟŮɠ 

ŮˊɘˊŰɩůŮɤɜ-əŬŰɎ Leopold), 4) Űɖɜ ŬˊŮɘəɧɜɘůɐ Űɞɡɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ũɆɄ əŬɘ Űɏɚɞɠ 5) 

Űɘɠ ˊɟɞŰɎůŮɘɠ ɔɘŬ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɡɚɞˊɞɑɖůɖɠ. ũɘŬ Űɞ ůɢŮŭɘŬůɛɧ Űɖɠ ɛŮɚɏŰɖɠ, ɓŬůɘəɧɠ 

əŬŰŮɡɗɡɜŰɐɟɘɞɠ ɎɝɞɜŬɠ, ɞ ɞˊɞɑɞɠ ŭɘɏˊŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ ŮɑɜŬɘ ɞ 

ɓɏɚŰɘůŰɞɠ ůɢŮŭɘŬůɛɧɠ ɏɟɔɤɜ əŬɘ ɡˊɞŭɞɛɩɜ ɡˊɧ Űɞ ˊɟɑůɛŬ Űɖɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ 

ˊɟɞůŰŬůɑŬɠ əŬɘ ůɡɜŮəŰɘəɧŰɖŰŬɠ, ɛŮ ůəɞˊɧ Űɖ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɖ Űɞɡ ŬůŰɘəɞɨ əŬɘ 

ˊŮɟɘŬůŰɘəɞɨ ɢɩɟɞɡ. ɇɞ ŰŮɚɘəɧ ŬˊɞŰɏɚŮůɛŬ, ŬˊɞŰɡˊɤɛɏɜɞ ɢŬɟŰɞɔɟŬűɘəɎ, ŭɑɜŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ůŰɞ ɛŮɚŮŰɖŰɐ-ůɢŮŭɘŬůŰɐ ɜŬ ŮˊɘɚɏɝŮɘ, ɓɎůŮɘ Űɤɜ ˊɟɞŰɎůŮɤɜ ɡɚɞˊɞɑɖůɖɠ, 

Űɖ ɓɏɚŰɘůŰɖ ŮɜŬɚɚŬəŰɘəɐ ɚɨůɖ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɧůɞ Űɘɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɧůɞ əŬɘ Űɘɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ, ɞɘ ɞˊɞɑŮɠ 

ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ ɛŮ ŬɡŰɐ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŬˊɞŰŮɚŮɑ ůɡɔəɟɘŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ ůŮ ɛɑŬ 

ɛŮɚɏŰɖ, əŬɗɩɠ Ŭəɧɛɖ əŬɘ ůŰɘɠ ɛɏɟŮɠ ɛŬɠ, ɞ ůɢŮŭɘŬůɛɧɠ ůŰɞɜ ɢɩɟɞ ŬɚɚɎ əŬɘ ɞɘ 
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ŬɜŬˊŰɡɝɘŬəɏɠ əŬŰŮɡɗɨɜůŮɘɠ ɞˊɞɘɞɡŭɐˊɞŰŮ ˊŬɟŬɔɤɔɘəɞɨ ŰɞɛɏŬ ŭŮɜ ŮɑɜŬɘ ɎɟɟɖəŰŬ 

ůɡɜŭŮŭŮɛɏɜŮɠ, ɛŮ Űɘɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ əŬɘ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ Űɖɠ əɎɗŮ 

ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ Űɖɜ ŮˊɖɟŮɎɕɞɡɜ ŬɚɚɎ əŬɘ ŮˊɖɟŮɎɕɞɜŰŬɘ 

Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ŬɚɚŬɔɐ.  

ȿɏɝŮɘɠ-ȾɚŮɘŭɘŬ: ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ (ũɆɄ), ȾɚɘɛŬŰɘəɐ ȷɚɚŬɔɐ, 

ɄŮɟɘɓŬɚɚɞɜŰɘəɧɠ ɆɢŮŭɘŬůɛɧɠ, ɄŬɟɎəŰɘɞ ɀɏŰɤˊɞ. 

2. ɈɚɘəɎ əŬɘ ɀɏɗɞŭɞɘ 

2.1. ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ əŬɘ ȺűŬɟɛɞɔɐɠ ůŮ GIS  

ȼ ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ ŬűɞɟɎ ůŰɞ ˊŬɟɎəŰɘɞ ɛɏŰɤˊɞ Űɖɠ ȷŰŰɘəɐɠ Ŭˊɧ Űɖɜ ȷɔɑŬ 

ɀŬɟɑɜŬ Ⱦɞɟɤˊɑɞɡ ɏɤɠ Űɞ Ɇɞɨɜɘɞ əŬɘ Űɞ ɁŬɧ Űɞɡ ɄɞůŮɘŭɩɜŬ, ɛŮ ůŰɧɢɞ Űɖɜ ŰɞɡɟɘůŰɘəɐ 

ŬɜɎˊŰɡɝɖ ɛŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ əɟɘŰɐɟɘŬ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ Űɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ ŭŮɜ ŮɑɜŬɘ 

ŬɜŮɝɎɟŰɖŰɞ Ŭˊɧ Űɖɜ ɡˊɧɚɞɘˊɖ ˊŮɟɘɞɢɐ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɛŮɚŮŰɖɗŮɑ ŬˊɞůˊŬůɛŬŰɘəɎ. ũɘŬ 

Űɞ ɚɧɔɞ ŬɡŰɧ ŮˊɘɚɏɢɗɖəŮ ɛɑŬ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰɛɐɛŬŰŬ Űɤɜ 

ȹɐɛɤɜ ȾɟɤˊɑŬɠ, ɆŬɟɤɜɘəɞɨ əŬɘ ȿŬɡɟŮɤŰɘəɐɠ. 

ũɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɚɐűɗɖəŬɜ ɡˊɧɣɖ əɎˊɞɘŬ əɟɘŰɐɟɘŬ ɧˊɤɠ ŰŬ ŭɘɞɘəɖŰɘəɎ 

ɧɟɘŬ Űɤɜ ȹɐɛɤɜ, ŰŬ ɔŮɤɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ, ɞɘ ůɡɜŭɏůŮɘɠ Űɖɠ 

əŬɘ ɖ ůɢɏůɖ Űɖɠ ɛŮ Űɖɜ ŮɡɟɨŰŮɟɖ ɀɖŰɟɞˊɞɚɘŰɘəɐ ˊŮɟɘɞɢɐ Űɖɠ ȷŰŰɘəɐɠ, ɖ 

ˊɟɞůɓŬůɘɛɧŰɖŰɎ Űɖɠ Ŭˊɧ əŬɘ ˊɟɞɠ Űɞ ȿɘɛɏɜŬ Űɞɡ ȿŬɡɟɑɞɡ əŬɘ Űɞɡ ȹɘŮɗɜɞɨɠ 

ȷŮɟɞɚɘɛɏɜŬ Űɤɜ ɆˊɎŰɤɜ, ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŬɜɎˊŰɡɝɖ əŬɘ ůɢŮŭɘŬůɛɧ ˊŬɟŮɛɓɎůŮɤɜ 

ˊɞɡ ŭɑɜɞɡɜ ɏŰůɘ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɖ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɚŬɛɓɎɜɞɜŰŬɠ 

ɡˊɧɣɖ Űɖɜ əɚɘɛŬŰɘəɐ ŬɚɚŬɔɐ ŬɚɚɎ əŬɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ŭɘŬůűɎɚɘůɖ Űɤɜ űɡůɘəɩɜ 

ˊɧɟɤɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ Ŭɟɢɏɠ Űɖɠ ŬŮɘűɞɟɑŬɠ. 

2.2. ɄɟɞŰŮɘɜɧɛŮɜɞ Ɇɢɏŭɘɞ ȷɜɎˊŰɡɝɖɠ  

ȿŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ əŬɘ Űɖ űɡůɘɞɔɜɤɛɑŬ 

Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ɁɧŰɘŬɠ əŬɘ ȷɜŬŰɞɚɘəɐɠ ȷŰŰɘəɐɠ, ŮˊɘɚɏɢɗɖəŮ ɖ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ɆɢŮŭɑɞɡ ȷɜɎˊŰɡɝɖɠ ˊɞɡ ŬűŮɜɧɠ ɗŬ ˊɟɞɤɗŮɑ Űɖɜ ŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ, ŮɘŭɘəɧŰŮɟŬ 

ůŰɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ, ŬűŮŰɏɟɞɡ ɗŬ ŮɜɘůɢɨŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ˊɟɤŰɞɔŮɜɞɨɠ ŰɞɛɏŬ 

əŬɘ Űɖ ůɨɜŭŮůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ɛŮ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɤɜ ɀŮůɞɔŮɑɤɜ. 

ɄŬɟɎɚɚɖɚŬ ɞ ůɢŮŭɘŬůɛɧɠ ɏɔɘɜŮ ůɨɛűɤɜŬ ɛŮ Űɘɠ Ŭɟɢɏɠ Űɖɠ ŬŮɘűɞɟɑŬɠ əŬɘ Űɖɠ 

ˊɟɞůŰŬůɑŬɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 



86 

 

 

 

 

 

 

 

 

 

 

ɆɢɐɛŬ 1: ɃɟɘɞɗɏŰɖůɖ ɄŮɟɘɞɢɐɠ ɀŮɚɏŰɖɠ. 

2.2.1. ɄŬɟɞɡůɑŬůɖ Űɞɡ ɄɟɞŰŮɘɜɧɛŮɜɞɡ ɆɢŮŭɑɞɡ ȷɜɎˊŰɡɝɖɠ- ɉŬɟŰɞɔɟŬűɘəɐ 

ȷˊŮɘəɧɜɘůɖ ůŮ ɄŮɟɘɓɎɚɚɞɜ GIS  

ɋɠ ŮɡɟɨŰŮɟɞɘ ůŰɧɢɞɘ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ůŮɜŬɟɑɞɡ ŮɑɜŬɘ ŬɟɢɘəɎ ɖ Ůɜɑůɢɡůɖ Űɖɠ 

ŬˊŬůɢɧɚɖůɖɠ, ɖ Ŭɨɝɖůɖ Űɞɡ ŮɘůɞŭɐɛŬŰɞɠ Űɞɡ ˊŬɟŬɔɤɔɞɨ əŬɘ ŮˊɘɢŮɘɟɖɛŬŰɑŬ Űɞɡ 

ŬɔɟɞŰɞŭɘŬŰɟɞűɘəɞɨ ŰɞɛɏŬ. Ⱥɜ ůɡɜŮɢŮɑŬ, ŮˊɘŭɘɩəŮŰŬɘ ɖ ŭɘŬůɨɜŭŮůɖ Űɞɡ ŬɟɔɞŰɘəɞɨ əŬɘ 

ŰɞɡɟɘůŰɘəɞɨ ŰɞɛɏŬ əŬɗɩɠ əŬɘ ɖ ŮɝŬůűɎɚɘůɖ ɘůɧɟɟɞˊɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ 

ŬɜɎˊŰɡɝɖɠ əŬɘ Űɖɠ ˊɟɞůŰŬůɑŬɠ Űɞɡ űɡůɘəɞɨ əŬɘ ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ŭɘŬɛɏůɞɡ əŬɘ Űɖɜ Ŭɨɝɖůɖɠ Űɤɜ ɞɚɞəɚɖɟɤɛɏɜɤɜ ɓɘɞɚɞɔɘəɩɜ ˊŬɟŬɔɤɔɘəɩɜ ɛɞɜɎŭɤɜ 

ɢŬɛɖɚɐɠ ɧɢɚɖůɖɠ (Ⱦ.Ɉ.ȷ. ɞɘə. 3137/191/ū.15). ɄŬɟɎɚɚɖɚŬ, ɧɛɤɠ ɞ ˊɟɤŰɞɔŮɜɐɠ 

ŰɞɛɏŬɠ ůɡɜŮɘůűɏɟŮɘ ůŰɖɜ Űɞˊɘəɐ ŬɜɎˊŰɡɝɖ ŭɘŬɛɏůɞɡ Űɖɠ ŭɘŬůɨɜŭŮůɐɠ Űɞɡ ɛŮ Űɞɡɠ 

ɡˊɧɚɞɘˊɞɡɠ ŰɞɛŮɑɠ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ ɗɏůŮɘɠ ŮɟɔŬůɑŬɠ, 

ŮˊɘɢŮɘɟɖɛŬŰɘəɧŰɖŰŬ əŬɘ ˊɟɞůŰɘɗɏɛŮɜɖ ŬɝɑŬ.  

ȼ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŭɘŬɗɏŰŮɘ ŬɟəŮŰɎ ɛŮɔɎɚŮɠ ŮəŰɎůŮɘɠ ɔŮɤɟɔɘəɐɠ ɔɖɠ Űɧůɞ 

ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷɔ. ɀŬɟɑɜŬɠ Ⱦɞɟɤˊɑɞɡ ɧůɞ əŬɘ ůŰɞ ɡˊɧɚɞɘˊɞ Űɖɠ ˊŮɟɘɞɢɐɠ ɔɨɟɤ 

Ŭˊɧ Űɞɜ ɞɟŮɘɜɧ ɧɔəɞ Űɖɠ ȿŬɡɟŮɤŰɘəɐɠ. ȱŭɖ ůɐɛŮɟŬ ɡˊɎɟɢɞɡɜ ŬɟəŮŰɏɠ əŬɚɚɘɏɟɔŮɘŮɠ 

ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ŰŬ ˊŬɟŬɔɧɛŮɜŬ ŬɡŰɩɜ ɤɠ ŰɞˊɘəɎ ˊɟɞɥɧɜŰŬ, 

ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ ɚɎŭɘ, Űɞ əɟŬůɑ ŰŬ ˊŬɟŬŭɞůɘŬəɎ ɕɡɛŬɟɘəɎ əŬɘ ɔɚɡəɎ. 

ɀŮ ŭŮŭɞɛɏɜɖ Űɖɜ ŬɜɎɔəɖ ɔɘŬ ŬɜɎˊŰɡɝɖ Űɞɡ ˊɟɤŰɞɔŮɜɞɨɠ ŰɞɛɏŬ ˊŬɟŬɔɤɔɐɠ ůŰɖ 

ɢɩɟŬ, ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɛŮŰŬŰɟŬˊŮɑ ůŮ ɛɑŬ ɞɟɔŬɜɤɛɏɜɖ ˊŬɟŬɔɤɔɘəɐ 

ˊŮɟɘɞɢɐ ɛŮ əɨɟɘɞ ůɡɔəɟɘŰɘəɧ Űɖɠ ˊɚŮɞɜɏəŰɖɛŬ, Űɖ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ 
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ɄɟɤŰŮɨɞɡůŬ Űɖɠ ɉɩɟŬɠ (əɏɜŰɟɞ Ůɛˊɞɟɘəɩɜ ůɡɜŬɚɚŬɔɩɜ) ŬɚɚɎ əŬɘ Ŭˊɧ Űɘɠ əɨɟɘŮɠ 

ŮɝŬɔɤɔɘəɏɠ ˊɨɚŮɠ (ȿɘɛɎɜɘ ɄŮɘɟŬɘɎ əŬɘ ȹɘŮɗɜɏɠ ȷŮɟɞŭɟɧɛɘɞ). 

ɇɞ ůɡɔəɟɘŰɘəɧ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ 

ůŰɖɜ ˊŮɟɘɞɢɐ ɞɟɔŬɜɤɛɏɜɤɜ ˊŬɟŬɔɤɔɘəɩɜ ɛɞɜɎŭɤɜ əŬɚɚɘɏɟɔŮɘŬɠ, ɛŮɘɩɜɞɜŰŬɠ Űɞ 

əɧůŰɞɠ ŭɘŬəɑɜɖůɖɠ əŬɘ ŭɘɎɗŮůɖɠ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ.  

ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɞɘ əɚŬůɘəɏɠ ˊɟŬəŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŬɠ Űɖɠ ɡˊŬɑɗɟɞɡ ɏɢɞɡɜ 

ŭɖɛɘɞɡɟɔɐůŮɘ Űɖ ůŰŬŭɘŬəɐ ŮɔəŬŰɎɚŮɘɣɐ Űɖɠ, ɖ ŮűŬɟɛɞɔɐ ɜɏɤɜ ŮɜŬɚɚŬəŰɘəɩɜ Ůˊɘɚɞɔɩɜ 

ɞɘəɞɚɞɔɘəɐɠ əŬɘ ɓɘɞɚɞɔɘəɐɠ ɔŮɤɟɔɑŬɠ əŬɘ əŰɖɜɞŰɟɞűɑŬɠ ɗŬ ŮˊŬɜŬűɏɟŮɘ Űɖɜ 

ŮɜŬůɢɧɚɖůɖ ɛŮ Űɖɜ ɨˊŬɘɗɟɞ əŬɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɞɘəɞɜɞɛɘəɐ ŬɜŰŬˊɞŭɞŰɘəɧŰɖŰŬ.  

ɆɨɛűɤɜŬ ɛŮ ɛŮɚɏŰŮɠ ˊɞɡ ɏɢɞɡɜ ɔɑɜŮɘ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ȷɜŬŰɞɚɘəɐɠ 

ȷŰŰɘəɐɠ, Ůˊɞɛɏɜɤɠ əŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɞɘ ɜɏŮɠ əŬɘɜɞŰɧɛŮɠ əŬɚɚɘɏɟɔŮɘŮɠ ˊɞɡ 

ɛˊɞɟɞɨɜ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ ŮɑɜŬɘ Űɞ ɟɧŭɘ, ɖ ůɡəɘɎ, ɖ űɘůŰɘəɘɎ, ŰŬ əɖˊŮɡŰɘəɎ, ŰŬ 

ŬɟɤɛŬŰɘəɎ əŬɘ űŬɟɛŬəŮɡŰɘəɎ űɡŰɎ ŰŬ ɞˊɞɑŬ ɓɟɑůəɞɡɜ ɧɚɞ əŬɘ ˊŮɟɘůůɧŰŮɟɞɡɠ 

ɏɜɗŮɟɛɞɡɠ ɡˊɞůŰɖɟɘəŰɏɠ Űɧůɞ ůŰɖɜ ˊŬɟŬɔɤɔɐ Űɞɡɠ ɧůɞ əŬɘ ůŰɖɜ əŬŰŬɜɎɚɤůɐ Űɞɡɠ, 

Ŭűɞɨ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛɑŬ ůŰɟɞűɐ ˊɟɞɠ Űɖ ɢɟɐůɖ Űɞɡɠ Űɧůɞ Ŭˊɧ 

űŬɟɛŬəŮɡŰɘəɏɠ ŮŰŬɘɟŮɑŮɠ ɧůɞ əŬɘ Ŭˊɧ ŮŰŬɘɟŮɑŬɠ əɞůɛŮŰɞɚɞɔɑŬɠ. 

ȼ ŬɜɎˊŰɡɝɖ Űɖɠ ɔŮɤɟɔɑŬɠ, ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɞŭɖɔɐůŮɘ əŬɘ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ 

ɛɞɜɎŭɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɤɜ ˊŬɟŬɔɧɛŮɜɤɜ ˊɟɞɥɧɜŰɤɜ, ɧˊɤɠ ůɡůəŮɡŬůŰɐɟɘŬ, ɣɡɔŮɑŬ 

ŬˊɞɗɐəŮɡůɖɠ ə.ɚˊ. ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛŮɘɤɗŮɑ Űɞ əɧůŰɞɠ ˊŬɟŬɔɤɔɐɠ əŬɘ ŭɘɎɗŮůɖɠ. 

ɇɏɚɞɠ Ůűɧůɞɜ ɖ ŬɜɎˊŰɡɝɖ Űɞɡ ˊɟɤŰɞɔŮɜɞɨɠ ŰɞɛɏŬ ɔɑɜŮɘ ɛŮ ůŮɓŬůɛɧ ůŰɞ 

ˊŮɟɘɓɎɚɚɞɜ əŬɘ ůŰɖɜ ŬŮɘűɞɟɑŬ, ɖ ˊŮɟɘɞɢɐ ɛˊɞɟŮɑ ɜŬ ŭɘŬŰɖɟɐůŮɘ Űɞɜ ɡˊɎɟɢɞɜŰŬ 

ŮˊɞɢɘŬəɧ ŰɞɡɟɘůŰɘəɧ ɢŬɟŬəŰɐɟŬ, ŭɑɜɞɜŰŬɠ əŬɘ ɛɑŬ Ɏɚɚɖ ŮɜŬɚɚŬəŰɘəɐ, ŮəŮɑɜɖ Űɞɡ 

ŬɔɟɞŰɞɡɟɘůɛɞɨ.  

ɀŮ ɓɎůŮɘ ŰŬ ˊŬɟŬˊɎɜɤ ŰŬ ˊɟɞŰŮɘɜɧɛŮɜŬ ɏɟɔŬ əŬɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ɗŬ ˊɟɏˊŮɘ 

ɜŬ ɔɑɜɞɡɜ ůŰɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŮɑɜŬɘ ŰŬ ˊŬɟŬəɎŰɤ:  

1. ȾŬɗɞɟɘůɛɧɠ Ȼɩɜɖɠ ũŮɤɟɔɘəɐɠ ũɖɠ Ɉɣɖɚɐɠ ɄŬɟŬɔɤɔɘəɧŰɖŰŬɠ 

2. ȾŬɗɞɟɘůɛɧ Ȼɤɜɩɜ ɔɘŬ Űɖ ɢɤɟɞɗɏŰɖůɖ ŮɔəŬŰŬůŰɎůŮɤɜ ŬɔɟɞŰɞɡɟɘůɛɞɨ  

3. ȾŬɗɞɟɘůɛɧɠ Ȼɤɜɩɜ ɔɘŬ Űɖɜ ɢɤɟɞɗɏŰɖůɖ ɛɞɜɎŭɤɜ ɓɘɞɚɞɔɘəɐɠ əŰɖɜɞŰɟɞűɘəɐɠ 

əŬɚɚɘɏɟɔŮɘŬɠ  

4. ȾŬɗɞɟɘůɛɧɠ Ȼɤɜɩɜ ɔɘŬ Űɖɜ ŮɔəŬŰɎůŰŬůɖ ůɡɜɞŭɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ 

ˊŬɟŬɔɤɔɐɠ əŬɘ  ŭɘɎɗŮůɖɠ  

5. ȷɜɎˊɚŬůɖ Űɞɡ ȿɘɛɏɜŬ Űɖɠ ɄŬɚŬɘɎɠ ūɩəŬɘŬɠ  

6. ȷɜɎˊɚŬůɖ Űɖɠ ɄŬɟŬɚɘŬəɐɠ ɞŭɞɨ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŭɘəŰɨɞɡ ˊɞŭɖɚŬŰɞŭɟɧɛɞɡ  
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7. ȹɖɛɘɞɡɟɔɑŬ ȹɘŬŭɟɞɛɩɜ ɄŮɟɘˊɎŰɞɡ-ɄɞŭɖɚɎŰɞɡ ɤɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ 

ŬɔɟɞŰɞɡɟɘůɛɞɨ.  

 

 

 

 

 

 

 

 

 

 

 

 

ɆɢɐɛŬ 2: ɉŬɟŰɞɔɟŬűɘəɐ ȷˊŮɘəɧɜɘůɖ Űɤɜ ɄŬɟŮɛɓɎůŮɤɜ- ȹɟɎůŮɤɜ 

2.2.2. ɄŮɟɘɓŬɚɚɞɜŰɘəɏɠ ȺˊɘˊŰɩůŮɘɠ ůŮ ūɡůɘəɧ əŬɘ ȷɜɗɟɤˊɞɔŮɜɏɠ ɄŮɟɘɓɎɚɚɞɜ - 

ɀɐŰɟŬ ȺˊɘˊŰɩůŮɤɜ əŬŰɎ LEOPOLD  

ɆŰɖ ɛɐŰɟŬ ŮəŰɑɛɖůɖɠ Űɤɜ ŮˊɘˊŰɩůŮɤɜ, ɐ Ŭɚɚɑɤɠ ˊɑɜŬəŬɠ ŭɘˊɚɐɠ Ůɘůɧŭɞɡ, 

ŬɜŬűɏɟɞɜŰŬɘ ɞɘ ŮˊɘˊŰɩůŮɘɠ ůŰɞ  űɡůɘəɧ əŬɘ ŬɜɗɟɤˊɞɔŮɜɏɠ ˊŮɟɘɓɎɚɚɞɜ Űɤɜ 

ˊɟɞŰŮɘɜɧɛŮɜɤɜ ˊŬɟŮɛɓɎůŮɤɜ- ɏɟɔɤɜ. ȼ ŮəɎůŰɞŰŮ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ɛŮŰŬɓɚɖŰɐ 

ɓŬɗɛɞɚɞɔŮɑŰŬɘ ɛŮ ɓɎůɖ əɚɑɛŬəŬɠ, ɛŮ Űɘɛɏɠ Ŭˊɧ -3 ɏɤɠ 3. ȹŮŭɞɛɏɜɞɡ Űɞɡ ɔŮɔɞɜɧŰɞɠ Űɖɠ 

ɏɚɚŮɘɣɖɠ ˊɞůɞŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɖ Ůɜ ɚɧɔɤ ŮəŰɑɛɖůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ ɛɘəɟɧ Ůɨɟɞɠ Űɘɛɩɜ, ɛŮ ůŰɧɢɞ Űɖɜ ɏɛűŬůɖ Űɖɠ ɛŮɗɞŭɞɚɞɔɘəɐɠ 

ˊɟɞůɏɔɔɘůɖɠ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ. 

Ƀɘ ŬɟɜɖŰɘəɏɠ ɓŬɗɛɞɚɞɔɑŮɠ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ əŬɘ ɞɘ 

ɗŮŰɘəɏɠ ɓŬɗɛɞɚɞɔɑŮɠ Űɘɠ ɗŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ, ŬɜŰɑůŰɞɘɢŬ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɞɘ Űɘɛɏɠ Ŭˊɧ -3 ɏɤɠ -2, ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ɘŭɘŬɑŰŮɟŬ ŬɟɜɖŰɘəɏɠ 

ŮˊɘˊŰɩůŮɘɠ- ŮˊɘŭɟɎůŮɘɠ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ɛŮŰŬɓɚɖŰɩɜ. ȼ Űɘɛɐ -1 ŬɜŰɘˊɟɞůɤˊŮɨŮɘ 

Űɘɠ ŬɟɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ. ȼ ɛɖŭŮɜɘəɐ ɓŬɗɛɞɚɞɔɑŬ ( Űɘɛɐ: 0) 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɘɠ ɛɖŭŮɜɘəɏɠ ŮˊɘˊŰɩůŮɘɠ. Ⱥɜ ůɡɜŮɢŮɑŬ, ɖ Űɘɛɐ +1 ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɘɠ 
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ɗŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ, Ůɜɩ ɞɘ Űɘɛɏɠ Ŭˊɧ +2 ɏɤɠ +3, ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ ɘŭɘŬɑŰŮɟŬ ɗŮŰɘəɏɠ 

ŮˊɘˊŰɩůŮɘɠ. 

ɄɑɜŬəŬɠ 1:ɀɐŰɟŬ ɄŮɟɘɓŬɚɚɞɜŰɘəɩɜ ȺˊɘˊŰɩůŮɤɜ. 

2.2.3. ȷˊŮɘəɧɜɘůɖ Űɤɜ ɄŮɟɘɓŬɚɚɞɜŰɘəɩɜ ȺˊɘˊŰɩůŮɤɜ ůŮ ɄŮɟɘɓɎɚɚɞɜ GIS  

Ƀɘ ɓŬɗɛɞɚɞɔɑŮɠ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɞɡ űɡůɘəɞɨ əŬɘ ŬɜɗɟɤˊɞɔŮɜɞɨɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

ŮɘůɎɔɞɜŰŬɘ ůŮ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ ArcGIS ɛŮ ůŰɧɢɞ Űɖɜ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ. ũɘŬ Űɖɜ əŬɚɨŰŮɟɖ ɢŬɟŰɞɔɟŬűɘəɐ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŮˊɘˊŰɩůŮɤɜ, 

ŮűŬɟɛɧɕŮŰŬɘ ɢɟɤɛŬŰɘəɐ əɚɑɛŬəŬ, ůŰɖɜ ɞˊɞɑŬ əɎɗŮ ɛɑŬ ɓŬɗɛɞɚɞɔɑŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɛɑŬ 

ɢɟɤɛŬŰɘəɐ Ŭˊɧɢɟɤůɖ. 
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 ɆɢɐɛŬ 5:ȺˊɘˊŰɩůŮɘɠ ȺŭɎűɞɡɠ                               ɆɢɐɛŬ 6: ȺˊɘˊŰɩůŮɘɠ ůŰɞ ȷŰɛɞůűŬɘɟɘəɧ ɄŮɟɘɓɎɚɚɞɜ 

 

 

 

 

 

 

 

 

3. ȷˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɆɡɕɐŰɖůɖ 

ɇŬ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ ŬˊɞŭŮɘəɜɨɞɜŰŬɘ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ 

ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɤɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɩɜ ŮˊɘˊŰɩůŮɤɜ. ɇŬ ˊŬɟŬɔɧɛŮɜŬ ɢŬɟŰɞɔɟŬűɘəɎ 

ˊɟɞɥɧɜŰŬ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɎɛŮůɖ ŬˊŮɘəɧɜɘůɖ ɛŮŰŬɓɚɖŰɩɜ ŬəɧɛŬ əŬɘ Ŭˊɧ Ŭɜɗɟɩˊɞɡɠ, ɞɘ 

ɞˊɞɑɞɘ ŭŮɜ ɏɢɞɡɜ Űɘɠ ˊɟɞŬˊŬɘŰɞɨɛŮɜŮɠ ɢŬɟŰɞɔɟŬűɘəɏɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ɔɜɩůŮɘɠ.  

ȳůɞɜ ŬűɞɟɎ ůŰɘɠ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ 

ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

ɇɞ ɏŭŬűɞɠ, Űɞ ɞˊɞɑɞ ŮˊɖɟŮɎɕŮŰŬɘ ůŮ ůɖɛŬɜŰɘəɧ ɓŬɗɛɧ Ŭˊɧ Űɖɜ Ŭɜɗɟɩˊɘɜɖ 

ˊŬɟɏɛɓŬůɖ, ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ ŮɜŰŬŰɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ, ŮˊɖɟŮɎɕŮŰŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ 

Űɘɠ ɓɘɞɚɞɔɘəɏɠ əŬɘ əŰɖɜɞŰɟɞűɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ. 
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Ƀɘ ɡŭɎŰɘɜɞɘ ˊɧɟɞɘ ŮˊɖɟŮɎɕɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ 

ŬɔɟɞŰɞɡɟɘůɛɞɨ, ɚɧɔɤ ɎɜŰɚɖůɖɠ ɜŮɟɞɨ əŬɘ ɚɘɔɧŰŮɟɞ Ŭˊɧ Űɘɠ ɓɘɞɚɞɔɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ. 

ȹɟŬůŰɖɟɘɧŰɖŰŮɠ ɧˊɤɠ ɞ ŬɔɟɞŰɞɡɟɘůɛɧɠ əŬɘ ɞɘ ɓɘɞɚɞɔɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ ˊɟɞəŬɚɞɨɜ 

ɗŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ůŰɞ ŬŰɛɞůűŬɘɟɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ɚɧɔɤ Űɖɠ ɢŬɛɖɚɐɠ ɧɢɚɖůɖɠ, Ůɜɩ 

ŬɜŰɑɗŮŰŬ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊŬɟŬɔɤɔɐɠ Ůˊɘŭɟɞɨɜ ŬɟɜɖŰɘəɎ ůŮ ŬɡŰɧ. 

ɆŰɞ ŬɜɗɟɤˊɞɔŮɜɏɠ ˊŮɟɘɓɎɚɚɞɜ ˊɟɞəŬɚɞɨɜŰŬɘ ůɖɛŬɜŰɘəɏɠ ɗŮŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ, ɚɧɔɤ 

Űɞɡ ɔŮɔɞɜɧŰɞɠ Űɖɠ ɔŮɜɘəɐɠ ŬɜŬɓɎɗɛɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɖɠ Ŭɨɝɖůɖɠ Űɞɡ 

ˊŬɟŬɔɧɛŮɜɞɡ ˊɚɞɨŰɞɡ ˊɞɡ ˊŮɟɘɏɢŮɘ ɖ Ůɜ ɚɧɔɤ ˊŮɟɘɞɢɐ. 

ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ůɡɛˊŮɟɎůɛŬŰŬ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ɔɑɜɞɡɜ ŬɜŰɘɚɖˊŰɎ ɛŮ Űɖ ɢɟɐůɖ 

Űɤɜ ũŮɤɔɟŬűɘəɩɜ ɆɡůŰɖɛɎŰɤɜ, əŬɗɩɠ ɖ ŬɟɢɘəɎ ˊɘɜŬəɞˊɞɘɖɛɏɜɖ ˊɚɖɟɞűɞɟɑŬ ŬˊɞəŰɎ 

ɢɤɟɘəɐ ɡˊɧůŰŬůɖ. ɄŬɟɎɚɚɖɚŬ ɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ŮɑɜŬɘ ˊɘɞ Ůɨəɞɚɖ əŬɘ ˊɘɞ 

ɞɚɞəɚɖɟɤɛɏɜɖ əŬɗɩɠ ɛˊɞɟŮɑ ɜŬ ŮˊŮɝŮɟɔŬůŰŮɑ əŬɘ ůɡɜŭɡŬůŰɘəɎ ůŰɞ ɢɩɟɞ. ɀˊɞɟɞɨɜ 

ɜŬ ɔɑɜɞɡɜ ˊɟɎɝŮɘɠ ŬɜɎɛŮůŬ ůŰŬ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ˊɚɖɟɞűɞɟɑŬɠ, ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɖ ŮˊɑɗŮůɖ (overlay) ɛŮŰŬɝɨ Űɤɜ Ůˊɘˊɏŭɤɜ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮˊɘŰɡɔɢɎɜɞɜŰŬɠ 

ɏŰůɘ Űɞɜ ɏɚŮɔɢɞ Űɤɜ ŮˊɘˊŰɩůŮɤɜ Űɤɜ ɛŮŰŬɓɚɖŰɩɜ ɔɘŬ əɎɗŮ ŭɟŬůŰɖɟɘɧŰɖŰŬ. Ⱥˊɑůɖɠ 

ɛˊɞɟɞɨɜ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ ŮɡɟɨŰŮɟŮɠ ɕɩɜŮɠ (buffers) ŮˊɖɟŮŬůɛɞɨ Ŭˊɧ Űɞ Ůɨɟɞɠ Űɖɠ 

ˊŮɟɘɞɢɐɠ əŬŰŬůəŮɡɐɠ əŬɘ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢɞɡɜ ŰŬ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ ŮɑɜŬɘ 

ˊɎɟŬ ˊɞɚɚɏɠ əŬɘ Ŭɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛŮ Űɞɜ əŬŰɎɚɚɖɚɞ ŭɡɜŬŰɧ Űɟɧˊɞ ɛˊɞɟɞɨɜ ɜŬ 

ŭɩůɞɡɜ ˊɞɚɨ ɢɟɐůɘɛŬ əŬɘ ŬɝɘɧˊɘůŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŰŬ ˊɚŬɑůɘŬ Űɞɡ ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ 

ůɢŮŭɘŬůɛɞɨ.  

4. ɆɡɛˊŮɟɎůɛŬŰŬ 

ȾŬŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ ˊɟɞɏəɡɣŬɜ ɞɟɘůɛɏɜŬ 

ůɡɛˊŮɟɎůɛŬŰŬ, ŰŬ ɞˊɞɑŬ əɟɑɜŮŰŬɘ ůəɧˊɘɛɞ ɜŬ ŮˊɘůɖɛŬɜɗɞɨɜ. ɇŬ ůɡɛˊŮɟɎůɛŬŰŬ ŬɡŰɎ 

Ŭűɞɟɞɨɜ ůŰɞɜ ɓŬɗɛɧ ɘəŬɜɞˊɞɑɖůɖɠ Űɞɡ ůŰɧɢɞɡ Űɖɠ ɛŮɚɏŰɖɠ ˊɞɡ ɐŰŬɜ ɖ Ůəˊɧɜɖůɖ Ůɜɧɠ 

ˊŮɟɘɓŬɚɚɞɜŰɘəɞɨ ůɢŮŭɑɞɡ ŬɜɎˊŰɡɝɖɠ ɔɘŬ Űɞ ˊŬɟɎəŰɘɞ ɛɏŰɤˊɞ Űɖɠ ȷŰŰɘəɐɠ. 

ȷɟɢɘəɎ ůŮ ɧŰɘ ŬűɞɟɎ Űɞ ůŰɧɢɞ əŬɗɑůŰŬŰŬɘ ůŬűɏɠ ɧŰɘ ɛɏůɤ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɞɡ 

ˊɟɞŰŮɘɜɧɛŮɜɞɡ ůŮɜŬɟɑɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ŬŮɘűɞɟɘəɐ ŬɜɎˊŰɡɝɖ Űɞɡ ˊŬɟŬɚɘŬəɞɨ 

ɛŮŰɩˊɞɡ. Ƀɘ ŮəŰɘɛɩɛŮɜŮɠ ŮˊɘˊŰɩůŮɘɠ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ůŰɞ ůɨɜɞɚɞ 

Űɞɡɠ ɗŮŰɘəɏɠ ɐ ɞɡŭɏŰŮɟŮɠ. ɇɞ ůɢɏŭɘɞ ŭɨɜŬŰŬɘ ɜŬ ŬɜŬŭŮɑɝŮɘ Űɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɤɠ ˊɧɚɞ 

ɏɚɝɖɠ ŮɜŬɚɚŬəŰɘəɞɨ Űɞɡɟɘůɛɞɨ əŬɘ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛŮɔɎɚɖɠ ŮɛɓɏɚŮɘŬɠ əŬɘ ɚɧɔɤ 

ŬɡŰɞɨ ɗŬ ɏɢŮɘ ůɖɛŬɜŰɘəɏɠ ˊɟɞŮəŰɎůŮɘɠ ɔɘŬ Űɖɜ ɞɘəɞɜɞɛɑŬ Űɖɠ ˊɧɚɖɠ Űɤɜ ȷɗɖɜɩɜ, ŬɚɚɎ 

əŬɘ Űɖɠ ɢɩɟŬɠ. 
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ɆŮ ɧŰɘ ŬűɞɟɎ ůŰɖ ɛŮɗɞŭɞɚɞɔɘəɐ ˊɟɞůɏɔɔɘůɖ, ɖ ɞˊɞɑŬ ŬəɞɚɞɡɗɐɗɖəŮ əɟɑɜŮŰŬɘ ůŰɞ 

ůɨɜɞɚɧ Űɖɠ ɘəŬɜɞˊɞɘɖŰɘəɐ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɐ. ȼ ɢɤɟɘəɐ ŬˊŮɘəɧɜɘůɖ əŬŰɏɢŮɘ 

ɓŬɟɨɜɞɡůŬ ůɖɛŬůɑŬ ůŰɖ ŭɘŬŭɘəŬůɑŬ Űɞɡ ůɢŮŭɘŬůɛɞɨ, əŬɗɩɠ ɛɏůɤ ŬɡŰɐɠ ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŭɘŬŰɨˊɤůɖɠ ˊɟɞŰɎůŮɤɜ, ɛŮ ŬəɟɑɓŮɘŬ əŬɘ ŬɜŬűɞɟɎ ůŰɖ ɢɤɟɘəɐ 

əɚɑɛŬəŬ. ɇŬ ũŮɤɔɟŬűɘəɎ ɆɡůŰɐɛŬŰŬ Ʉɚɖɟɞűɞɟɘɩɜ (GIS) ŮɜŭŮɑəɜɡɜŰŬɘ ɔɘŬ Űɖɜ 

Ůˊɑɚɡůɖ ůɢŮŭɘŬůŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ, əŬɗɩɠ ŮˊɘŰɟɏˊɞɡɜ Űɞ ɓɏɚŰɘůŰɞ ůɡɜŭɡŬůɛɧ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ, ŭɘŬűɞɟŮŰɘəɩɜ ˊɖɔɩɜ, ɛŮ ůŰɧɢɞ Űɖɜ ůɡɜɞɚɘəɐ ŮəŰɑɛɖůɖ Űɤɜ 

ˊɚŮɞɜŮəŰɖɛɎŰɤɜ əŬɘ ɛŮɘɞɜŮəŰɖɛɎŰɤɜ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ. 

THE CONTRIBUTION OF GIS TO THE ENVIRONMENTAL PLANNING OF 

COASTAL ATHENS WITHIN THE URBAN ADAPTATION TO CLIMATE 

CHANGE  
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Abstract 

The use of Geographic Information Systems (GIS) contribute significantly to the 

environmental planning, giving the opportunity to express and plan proposals and 

actions with correctness and reference to the spatial scale. In addition, the spatial 

visualization, through a GIS environment, provides the ability of direct comparison of 

the study areaôs advantages and disadvantages and also the interactions with the 

surrounding area. The methodological approach contains: 1) the choice of the study 

area and the mapping in a GIS environment, 2) the mapping of the proposed 

development plan, 3) the analysis of the basic environmental impacts of the 

interventions in the physical and anthropogenic environment (impact assessment 

matrices- by Leopold), 4) mapping in a GIS environment and finally 5) the proposals 

for the management of the implementation. In order to be achieved the study, the main 
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axis which governs the whole progress of planning, is the environmental optimum 

planning of infrastructures and projects, in the light of the environmental protection and 

cohesion, with the purpose of the sustainable development of urban and suburban area. 

The final result provides to the designer the ability to choose, through the 

implementation proposals, the optimal alternative solution for the study area, taking 

into account both of the physical and socio-economic variables. This fact constitutes a 

comparative advantage of a study, the area planning and the developmental directions 

of any productive sector are not inextricably linked with the physical and socio-

economic variables of each study area, and the way with which affects this and they are 

also affected by any change.  

Keywords: Geographic Information Systems (GIS), Climate Change, Environmental 

Planning, Coastal Front. 
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1. ɄŮɟɑɚɖɣɖ 

ȸŬůɘəɧɠ ůŰɧɢɞɠ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ Űɖɠ ɢɤɟɞɗɏŰɖůɖɠ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ůŰɞɜ ȹɐɛɞ 

ɄŮɘɟŬɘɎ, Űɖɜ ˊŮɟɑɞŭɞ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ əɟɑůɖɠ 2009-2014. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ɢɤɟɞ-

ɢɟɞɜɘəɐ ŬɜɎɚɡůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɞɡ əɚɎŭɞɡ Űɞɡ Ůɛˊɞɟɑɞɡ, ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ ɛɏůɤ Űɞɡ 

ɚɘŬɜɘəɞɨ, ɢɞɜŭɟɘəɞɨ, ɛɘəŰɞɨ Ůɛˊɞɟɑɞɡ əŬɗɩɠ əŬɘ Űɞɡɠ çɛɘəɟɞɨɠ ŮˊŬɔɔŮɚɛŬŰɑŮɠè. ɆŮ 

Ŭɟɢɘəɧ ůŰɎŭɘɞ ŮˊɘɢŮɘɟŮɑŰŬɘ ɛɘŬ ŬɜŬűɞɟɎ ůŰɞɜ ŰɞɛɏŬ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ɔŮɤɔɟŬűɑŬɠ Ůɜɩ 

ůŰɖ ůɡɜɏɢŮɘŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ůɡɚɚɞɔɐɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, Ŭˊɧ Űɞ 

Ⱥɛˊɞɟɘəɧ-ȸɘɞɛɖɢŬɜɘəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ ɄŮɘɟŬɘɎ əŬɘ Űɞ ȺˊŬɔɔŮɚɛŬŰɘəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ 

ɄŮɘɟŬɘɎ, ɖ əɤŭɘəɞˊɞɑɖůɖ ůŮ 17 əŬŰɖɔɞɟɑŮɠ əŬɘ ɖ ɔŮɤəɤŭɘəɞˊɞɑɖůɖ ɩůŰŮ ɜŬ 

ŬˊɞəŰɐůɞɡɜ ɢɤɟɘəɐ ŬɜŬűɞɟɎ. ȷəɞɚɞɡɗŮɑ (Ŭɢɤɟɘəɐ)-ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ ɛɏůɤ 

ˊɘɜɎəɤɜ əŬɘ ŭɘŬɔɟŬɛɛɎŰɤɜ, ˊɞɡ ůŰɖ ůɡɜɏɢŮɘŬ ůɡɛˊɚɖɟɩɜŮɘ ɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ Űɤɜ 

Ůɛˊɞɟɘəɩɜ əŬŰŬůŰɖɛɎŰɤɜ ɛŮ Űɖ ɢɟɐůɖ ŭŮɘəŰɩɜ ɢɤɟɘəɐɠ əŮɜŰɟɘəɧŰɖŰŬɠ (ɢɤɟɘəɧɠ 

ɛɏůɞɠ), ŮɔɔɨŰɖŰŬɠ (ŬɜɎɚɡůɖ ˊɚɖůɘɏůŰŮɟɞɡ ɔŮɑŰɞɜŬ) əŬɘ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ 

(IDW).ȸŬůɘəɧ ůɡɛˊɏɟŬůɛŬ ŮɑɜŬɘ ɧŰɘ ůŰɖɜ ŮɝŬŮŰɑŬ Űɖɠ əɟɑůɖɠ ɛɘŬ ůŰŬŭɘŬəɐ ůɡɜŮɢɐɠ 

ɛŮɑɤůɖ Űɖɠ ɑŭɟɡůɖɠ ɜɏɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŬɜŮɝŬɟŰɐŰɤɠ Űɖɠ əŬŰɖɔɞɟɑŬɠ Űɞɡɠ, 

ůɡɜŭɡɎɕŮŰŬɘ ŰŬɡŰɞɢɟɧɜɤɠ ɛŮ Űɖɜ Ŭɨɝɖůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ˊɞɡ əɚŮɑɜɞɡɜ. 

Ⱥˊɘˊɚɏɞɜ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ əɎɜɞɡɜ ɏɜŬɟɝɖ əŬɗɩɠ əŬɘ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ əɎɜɞɡɜ ɚɐɝɖ 

ŮɟɔŬůɘɩɜ ůɡɜɞɚɘəɎ, ŮɑɜŬɘ ɞɛŬŭɞˊɞɘɖɛɏɜŮɠ əŬɘ ŭɘŬɢɟɞɜɘəɎ əŬŰŬɜŮɛɖɛɏɜŮɠ ůŰɞ 

ˊɞɚŮɞŭɞɛɘəɧ əɏɜŰɟɞ Űɞɡ ȹɐɛɞɡ. 

ȿɏɝŮɘɠ əɚŮɘŭɘɎ: ŮˊɘɢŮɘɟɐůŮɘɠ, Ůɛˊɧɟɘɞ, ɢɤɟɘəɎ ˊɟɧŰɡˊŬ, ɢɤɟɘəɐ ŬɜɎɚɡůɖ 

2. ȺɘůŬɔɤɔɐ 

ȷˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ ô80 ɞɘ əɞɘɜɤɜɘəɏɠ ŮˊɘůŰɐɛŮɠ çŬɜŬəɎɚɡɣŬɜè Űɞɜ ɢɩɟɞ əŬɘ Űɘɠ 

ůɡɜɏˊŮɘɏɠ Űɞɡ ůŰɖɜ ŬɜŬˊŰɡɝɘŬəɐ ŭɘŬŭɘəŬůɑŬ ɛŮ Űɖ ɢɤɟɞɗɏŰɖůɖ Űɞɡ Ůɛˊɞɟɑɞɡ ɜŬ ŮɑɜŬɘ 

ɏɜŬɠ ˊɞɚɨ ůɖɛŬɜŰɘəɧɠ ŰɞɛɏŬɠ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ ɔŮɤɔɟŬűɑŬɠ (ȿŬɛˊɟɘŬɜɑŭɖɠ, 2002). Ƀɘ 

ˊɤɚɖŰɏɠ əɡɟɑɤɠ Űɞɡ ɚɘŬɜɘəɞɨ Ůɛˊɞɟɑɞɡ ůɡůˊŮɘɟɩɜɞɜŰŬɜ ůŰɞ əɏɜŰɟɞ Űɖɠ ˊɧɚɖɠ ɔɘŬ Űɖɜ 

ˊɟɞɩɗɖůɖ Űɤɜ ˊɟɞɥɧɜŰɤɜ Űɞɡɠ ɧɛɤɠ ɖ ŰɎůɖ ŬɡŰɐ ɚɧɔɤ Űɞɡ əɞɟŮůɛɞɨ ɏɢŮɘ ŬɚɚɎɝŮɘ ɛŮ 

Űɖɜ ŬɡɝŬɜɧɛŮɜɖ ŬˊɞəɏɜŰɟɤůɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ Ůˊɘɚɏɔɞɡɜ ŮɝɤŬůŰɘəɏɠ 

ˊŮɟɘɞɢɏɠ, əɡɟɑɤɠ ŰɞˊɘəɎ əɏɜŰɟŬ əŬɘ ˊŮɟɘɞɢɏɠ əɚɑɛŬəŬɠ ɔŮɘŰɞɜɘɎɠ (Matsushima, 2003). 
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ȼ ɓɘɓɚɘɞɔɟŬűɑŬ ůɢŮŰɘəɎ ɛŮ Űɞ ɚɘŬɜɘəɧ Ůɛˊɧɟɘɞ ɏɢŮɘ ŮɝŮɚɘɢɗŮɑ ɔɨɟɤ Ŭˊɧ Űɘɠ əɨɟɘŮɠ 

ɗŮɤɟɑŮɠ Űɖɠ ŬůŰɘəɐɠ ɢɤɟɘəɐɠ ŭɞɛɐɠ Űɤɜ H.Hotelling (1929), W.Christaller (1933) əŬɘ 

Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ Űɞɡ W.J. Reilly (1931). ɆŰɖ ůɡɜɏɢŮɘŬ ŮɝŮŰɎɕɞɜŰŬɘ 

ɔɘŬ Űɞɜ ŭɐɛɞ ɄŮɘɟŬɘɎ əŬɘ ɔɘŬ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ Ŭ) Űɞ ɛɏɔŮɗɞɠ 

Ůˊɘɟɟɞɐɠ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ əɟɑůɖɠ ůŰɘɠ ŮɝŮŰŬɕɧɛŮɜŮɠ əŬŰɖɔɞɟɑŮɠ, ɓ) ɖ ŭɘŮɟŮɨɜɖůɖ Űɤɜ 

ˊɡəɜɞŰɐŰɤɜ əŬɘ ůɡɔəŮɜŰɟɩůŮɤɜ Űɤɜ əŬŰŬůŰɖɛɎŰɤɜ əŬɘ ɔ) ɖ ɛŮŰŬŰɧˊɘůɖ Űɞɡ ɢɤɟɘəɞɨ 

ɛɏůɞɡ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ. 

3. ɀŮɗɞŭɞɚɞɔɘəɐ Ʉɟɞůɏɔɔɘůɖ 

3.1. Ɇɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɞ ɢɞɜŭɟɘəɧ əŬɘ Űɞ ɛɘəŰɧ Ůɛˊɧɟɘɞ ŭɧɗɖəŮ Ŭˊɧ Űɞ Ⱥɛˊɞɟɘəɧ-

ȸɘɞɛɖɢŬɜɘəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ ɄŮɘɟŬɘɎ, Ůɜɩ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ ɚɘŬɜɘəɞɨ Ůɛˊɞɟɑɞɡ əŬɘ ɞɘ 

çɛɘəɟɞɑ ŮˊŬɔɔŮɚɛŬŰɑŮɠè Ŭˊɧ Űɞ ȺˊŬɔɔŮɚɛŬŰɘəɧ ȺˊɘɛŮɚɖŰɐɟɘɞ ɄŮɘɟŬɘɎ. ȾŬɘ ɞɘ ŭɨɞ 

ɓɎůŮɘɠ ˊɞɡ ŭɧɗɖəŬɜ, Ŭűɞɟɞɨɜ ŰŬ ɑŭɘŬ ˊŮŭɑŬ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: Ŭ) ȺˊɤɜɡɛɑŬ, ɓ) 

ȹɘŮɨɗɡɜůɖ, ɔ) Ʉɧɚɖ, ŭ) ɇŬɢɡŭɟɞɛɘəɧɠ Ⱦɤŭɘəɧɠ, Ů) ȼɛŮɟɞɛɖɜɑŬ Ȳŭɟɡůɖɠ, ůŰ) 

ȼɛŮɟɞɛɖɜɑŬ ȹɘŬɔɟŬűɐɠ, ɕ) Ⱦɤŭɘəɧɠ ȷɟɘɗɛɧɠ ȹɟŬůŰɖɟɘɧŰɖŰŬɠ (Ⱦȷȹ), ɖ) ɄŮɟɘɔɟŬűɐ. 

Ƀɘ ůɡɜɞɚɘəɏɠ ŮɔɔɟŬűɏɠ ŬɜɐɚɗŬɜ ůŰɘɠ 1.382. ȷˊɧ Űɘɠ ŮɔɔɟŬűɏɠ ŬɡŰɏɠ ɞɘ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɚɘŬɜɘəɞɨ əŬŰŬɚŬɛɓɎɜɞɡɜ Űɞ 65,7% (908 ŮˊɘɢŮɘɟɐůŮɘɠ), Űɞ ɢɞɜŭɟɘəɧ Ůɛˊɧɟɘɞ 30,4% 

(420 ŮˊɘɢŮɘɟɐůŮɘɠ), Ůɜɩ Űɞ ɛɘəŰɧ 3,9% (54 ŮˊɘɢŮɘɟɐůŮɘɠ). 

3.2. Ⱦɤŭɘəɞˊɞɑɖůɖ  

ȼ əɤŭɘəɞˊɞɑɖůɖ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŰŬ ȺˊɘɛŮɚɖŰɐɟɘŬ ɄŮɘɟŬɘɎ ŮɑɜŬɘ ɖ ɛɏɗɞŭɞɠ 

Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ. 2008, (ɆŰŬŰɘůŰɘəɐ ɇŬɝɘɜɧɛɖůɖ Ⱦɤŭɘəɩɜ Ƀɘəɞɜɞɛɘəɩɜ ȹɟŬůŰɖɟɘɞŰɐŰɤɜ) 

Űɖɠ Ⱥȿ.Ɇɇȷɇ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɑŭɘŬ ɛŮ Űɖɜ NACE (Nomenclature des Activit®s 

£conomiques dans la Communaut® Europ®enne) Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ. ɇɞ ɛɘəŰɧ, 

ɢɞɜŭɟɘəɧ əŬɘ ɚɘŬɜɘəɧ Ůɛˊɧɟɘɞ əɤŭɘəɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ əŬŰɖɔɞɟɑŮɠ (Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ. 45), 

(Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ. 46) əŬɘ (Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ. 47) ŬɜŰɑůŰɞɘɢŬ (Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ, 2008). ɆɨɛűɤɜŬ ɛŮ 

Űɘɠ ŰɟŮɘɠ ˊŬɟŬˊɎɜɤ ɔŮɜɘəɏɠ əŬŰɖɔɞɟɑŮɠ Űɖɠ Ɇ.ɇȷ.Ⱦ.Ƀ.ȹ. əŬɘ Űɘɠ Ůˊɘɛɏɟɞɡɠ ŰɎɝŮɘɠ Űɖɠ 

ˊɟɞəɨˊŰŮɘ ɖ ɞɛŬŭɞˊɞɑɖůɖ ůŮ 17 əŬŰɖɔɞɟɑŮɠ. 

3.3. ũŮɤəɤŭɘəɞˊɞɑɖůɖ 

H ɔŮɤəɤŭɘəɞˊɞɑɖůɖ Űɤɜ ŭɘŮɡɗɨɜůŮɤɜ ɏɔɘɜŮ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ Online ɡˊɖɟŮůɑŬ 

ɔŮɤəɤŭɘəɞˊɞɑɖůɖɠ ArcGIS (ArcGIS Online geocode service). ȼ ŬɜŰɘůŰɞɑɢɘůɖ ɏɔɘɜŮ ɛŮ 

ŰŬ ˊŮŭɑŬ ȹɘŮɨɗɡɜůɖ, Ʉɧɚɖ əŬɘ ɇȾ. ɀŮ Űɖ ɔŮɤəɤŭɘəɞˊɞɑɖůɖ 1.354 ŮɔɔɟŬűɏɠ (98,0%) 

ŬɜŰɘůŰɞɘɢɐɗɖəŬɜ Ůɜɩ ɛɧɜɞ 28 (2,0%) ŰɞˊɞɗŮŰɐɗɖəŬɜ ɢŮɘɟɞəɑɜɖŰŬ ůŰɞɜ ɢɩɟɞ ɛɏůɤ Űɞɡ 

Google Maps 
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4. ȷˊɞŰɨˊɤůɖ Űɖɠ ɉɤɟɞɗɏŰɖůɖɠ Űɤɜ ȺˊɘɢŮɘɟɐůŮɤɜ 

4.1. ȷɢɤɟɘəɐ- ɆŰŬŰɘůŰɘəɐ ȷɜɎɚɡůɖ  

 

 

 

 

 

 

 

ɀɏɢɟɘ Űɞ ɏŰɞɠ 2011 Űɖ ůŰŬŭɘŬəɐ ɛŮɑɤůɖ Űɤɜ ɘŭɟɡɧɛŮɜɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŬəɞɚɞɡɗŮɑ 

ɖ ůŰŬŭɘŬəɐ Ŭɨɝɖůɖ ŮəŮɑɜɤɜ ˊɞɡ əɎɜɞɡɜ ɚɐɝɖ ŮɟɔŬůɘɩɜ, Ůɜɩ Ŭˊɧ Űɞ 2012 əŬɘ ɛŮŰɎ, ɞɘ 

ɜɏŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ůɡɜŮɢɑɕɞɡɜ ɜŬ ɛŮɘɩɜɞɜŰŬɘ ůŮ Ŭɟɘɗɛɧ ŮəŰɧɠ Űɞɡ 2013 əŬɘ ŮəŮɑɜŮɠ ˊɞɡ 

əɎɜɞɡɜ ɚɐɝɖ əɘɜɞɨɜŰŬɘ ɛŮ ɏɜŬɜ ůŰŬɗŮɟɧ ɟɡɗɛɧ ɛŮɘɩɜɞɜŰŬɠ Űɞ ˊɞůɞůŰɧ Űɞɡɠ Űɞ 2014, 

ɡˊɞŭŮɘəɜɨɞɜŰŬɠ ɛɘŬ ŰɎůɖ ůɡɔəɟɎŰɖůɖɠ. Ƀɘ ɜɏŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ɏɢɞɡɜ Űɖ ɛɏɔɘůŰɖ Űɘɛɐ 

Űɞɡɠ Űɞ 2009 Ůɜɩ ɞɘ əɚŮɘůŰɏɠ Űɞ 2011 ˊɞɡ ŮɑɜŬɘ Űɞ ˊɟɩŰɞ ɏŰɞɠ ŮűŬɟɛɞɔɐɠ Űɤɜ 

ɞɘəɞɜɞɛɘəɩɜ ɛɏŰɟɤɜ ɚɘŰɧŰɖŰŬɠ. 

4.1.3. ȾŬŰɖɔɞɟɑŬ Ⱦ3- ȾŬŰŬůŰɐɛŬŰŬ ɣɘɚɘəɩɜ-ˊŮɟɑˊŰŮɟŬ 

ȰŰɞɠ ȰɜŬɟɝɖ ȿɐɝɖ 

2009 316 12 

2010 286 47 

2011 266 76 

2012 197 72 

2013 212 76 

2014 105 57 

Ɇɨɜɞɚɞ 1.382 340 

ȹɘɎɔɟŬɛɛŬ 4.1.1: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ ŮŰɩɜ 2009-2014, Ʉɖɔɐ: ȺȺɄ, 

ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

 ɄɑɜŬəŬɠ 4.1.2.: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ ŮŰɩɜ 2009-2014, Ʉɖɔɐ: 

ȺȺɄ, ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 
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4.1.4. Ⱦ5- ɄɞŰɎ, əŬˊɜɧɠ, ɎɚɚŬ ŰɟɧűɘɛŬ 

   

 

 

 

 

 

 

 

 

 

 

 

ȿɑɔŮɠ əŬŰɖɔɞɟɑŮɠ ůŰɖ ɔŮɜɘəɐ Űɞɡɠ ůɡɛˊŮɟɘűɞɟɎ ɧˊɤɠ ɖ Ⱦ3 (əŬŰŬůŰɐɛŬŰŬ 

ɣɘɚɘəɩɜˊŮɟɑˊŰŮɟŬ) əŬɘ Ⱦ9 (Ůɑŭɖ ɘɛŬŰɘůɛɞɨ) Ŭəɞɚɞɡɗɞɨɜ Űɞ ɛɞŰɑɓɞ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ  

ȰŰɞɠ Ⱥɜ. (%) ȿɐɝɖ (%) 

2009 65 20,6 4 33,3 

2010 56 19,6 17 36,2 

2011 45 16,9 19 25,0 

2012 28 14,2 14 19,4 

2013 24 11,3 21 27,6 

2014 16 15,2 7 12,3 

Ɇɨɜɞɚɞ 234 16,9 82 24,1 

ȰŰɞɠ Ⱥɜ. (%) ȿɐɝɖ (%) 

2009 5 1,6 0 0,0 

2010 5 1,7 1 2,1 

2011 7 2,6 2 2,6 

2012 3 1,5 1 1,4 

2013 9 4,2 1 1,3 

2014 4 3,8 4 7,0 

Ɇɨɜɞɚɞ 33 2,4 9 2,6 

ȹɘɎɔɟŬɛɛŬ 4.1.3.1.: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Ⱦ3 ŮŰɩɜ 2009-2014, Ʉɖɔɐ: 

ȺȺɄ, ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

 

ȹɘɎɔɟŬɛɛŬ 4.1.3.2.: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Ⱦ3 ŮŰɩɜ 2009-2014, 

Ʉɖɔɐ: ȺȺɄ, ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

 

ȹɘɎɔɟŬɛɛŬ 4.1.4.1.: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Ⱦ5 ŮŰɩɜ 2009-2014, Ʉɖɔɐ: 

ȺȺɄ, ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

ȹɘɎɔɟŬɛɛŬ 4.1.4.2.: Ɇɡɜɞɚɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ 

ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ Ⱦ3 ŮŰɩɜ 2009-2014, 

Ʉɖɔɐ: ȺȺɄ, ȺȸȺɄ, ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 
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ŮˊɘɢŮɘɟɐůŮɤɜ. ȼ Ⱦ3 ɡˊɏůŰɖ Űɖɜ ɛŮɔŬɚɨŰŮɟɖ Ůˊɘɟɟɞɐ ɚɧɔɤ Űɖɠ əɟɑůɖɠ ɛŮ ˊɞůɞůŰɧ 

24,1% (82 ŮˊɘɢŮɘɟɐůŮɘɠ) Ůˊɑ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ 340 ŮˊɘɢŮɘɟɐůŮɤɜ ˊɞɡ ɏəɚŮɘůŬɜ Űɖɜ ɑŭɘŬ 

ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ. Ȳŭɘɞ űŬɘɜɧɛŮɜɞ ˊŬɟŬŰɖɟŮɑŰŬɘ əŬɘ ɔɘŬ Űɖɜ ɏɜŬɟɝɖ ŮˊɘɢŮɘɟɐůŮɤɜ, ɧˊɞɡ 

ɖ ɑŭɘŬ əŬŰɖɔɞɟɑŬ ůɡɔəŮɜŰɟɩɜŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɖɠ ŰɎɝɖɠ Űɞɡ 16,9% (234 

ŮˊɘɢŮɘɟɐůŮɘɠ) Ůˊɑ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ 1.382. ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ Ⱦ3 Ůɜɩ 

ɡˊɏůŰɖ Űɖ ɛŮɔŬɚɨŰŮɟɖ űɗɞɟɎ, ŬɜɐəŮɘ ůŰɘɠ əŬŰɖɔɞɟɑŮɠ ɛŬɕɑ ɛŮ Űɘɠ Ⱦ1,Ⱦ2,Ⱦ4,Ⱦ8,Ⱦ15 

ɧˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘŬ ɛɘəɟɐ ůɡɔəɟɎŰɖůɖ ůŰɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ əɚŮɑɜɞɡɜ əɡɟɑɤɠ Űɞ 

2014. 

ɀɘŬ əŬŰɖɔɞɟɑŬ ɛŮ ɛɘəɟɧŰŮɟɞ ˊɚɐɗɞɠ ŮɑɜŬɘ ɖ Ⱦ5 (ˊɞŰɎ, əŬˊɜɧɠ, ɎɚɚŬ ŰɟɧűɘɛŬ). 

ɆɨɛűɤɜŬ ɛŮ Ůˊɑůɖɛɖ ɛŮɚɏŰɖ Űɞɡ ȽɃȸȺ Űɞɡ 2013, ɖ ȺɚɚɎŭŬ ɏɢŮɘ Űɞɜ ɡɣɖɚɧŰŮɟɞ Ⱥɘŭɘəɧ 

ūɧɟɞ ȾŬŰŬɜɎɚɤůɖɠ ɃɘɜɞˊɜŮɡɛŬŰɤŭɩɜ ɄɞŰɩɜ (ȺūȾɃɄ) ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɔŮɘŰɞɜɘəɏɠ 

ɢɩɟŮɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ɛŮɑɤůɖ Űɖɠ əŬŰŬɜɎɚɤůɖɠ, Ůɜɩ ɑŭɘɞ űŬɘɜɧɛŮɜɞ ˊŬɟŬŰɖɟɐɗɖəŮ 

əŬɘ ůŰŬ Ůɑŭɖ əŬˊɜɘůŰɞɨ, ɧˊɞɡ ɖ Ŭɡɝɖɛɏɜɖ űɞɟɞɚɞɔɑŬ Űɞ 2013, ɞŭɐɔɖůŮ ůŰɖ ɛŮɑɤůɖ 

ˊɤɚɐůŮɤɜ əŬɘ ůŮ ɏɜŰɞɜŬ űŬɘɜɧɛŮɜŬ ˊŬɟŮɛˊɞɟɑɞɡ əŬɘ ŭɘŬəɑɜɖůɖɠ ŰůɘɔɎɟɤɜ ɢɤɟɑɠ 

űɞɟɞɚɞɔɑŬ (IOBE, 2013). 

ɀɘŬ ɞɛɎŭŬ əŬŰɖɔɞɟɑɤɜ ɧˊɤɠ ɞɘ Ⱦ9,Ⱦ10,Ⱦ11,Ⱦ12,Ⱦ16,Ⱦ17 ɛŮɔɘůŰɞˊɞɘɞɨɜ Űɞ 

Ŭɟɘɗɛɧ Űɤɜ əŬŰŬůŰɖɛɎŰɤɜ ˊɞɡ ɘŭɟɨɞɜŰŬɘ Űɞ 2011, Űɞ ɏŰɞɠ ɏɝŬɟůɖɠ Űɖɠ ɞɘəɞɜɞɛɘəɐɠ 

əɟɑůɖɠ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŮɜŰɎůůŮŰŬɘ ůŮ ɏɜŬ ɔŮɜɘəɧŰŮɟɞ űŬɘɜɧɛŮɜɞ ˊɞɡ ŮəŭɖɚɩɜŮŰŬɘ 

Űɖɜ ˊŮɟɑɞŭɞ ŬɡŰɐ, əŬɗɩɠ Ůɜɩ ɞɘ ˊŮɟɘůůɧŰŮɟɞɘ Ůɛˊɞɟɘəɞɑ əɚɎŭɞɘ ůɡɟɟɘəɜɩɜɞɜŰŬɘ, 

ɞɟɘůɛɏɜŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ŬəɛɎɕɞɡɜ əŬɘ ˊŬɟɞɡůɘɎɕɞɡɜ əŮɟŭɞűɞɟɑŬ. ɇɏɚɞɠ 10 Ŭˊɧ Űɘɠ 17 

əŬŰɖɔɞɟɑŮɠ (58,8%), ɡˊɎɟɢŮɘ ɛɘŬ əŬɗɡůŰɏɟɖůɖ ůŰɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ əɚŮɑɜɞɡɜ əŬŰɎ 

ɛɏůɞ ɧɟɞ Űɞ 2009. 

4.2. ȷɜɎɚɡůɖ ɄɚɖůɘɏůŰŮɟɞɡ ũŮɑŰɞɜŬ (Average Nearest Neighbor) 

ȼ ˊɘɞ ɓŬůɘəɐ ŭɘŬŭɘəŬůɑŬ ŬɜɎɚɡůɖɠ ŮɔɔɨŰɖŰŬɠ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ŬɜŬɔɜɤɟɑɕŮɘ Űɞ 

ˊɚɖůɘɏůŰŮɟɞ ůɖɛŮɑɞ ɐ ɔɟŬɛɛɐ Ŭˊɧ ɏɜŬ Ɏɚɚɞ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ əŬɘ ɡˊɞɚɞɔɑɕŮɘ Űɖɜ 

ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɞɡɠ (ūɩŰɖɠ, 2010). ȼ ɛɏɗɞŭɞɠ ŮűŬɟɛɧůŰɖəŮ ɔɘŬ Űɖɜ ɏɜŬɟɝɖ əŬɘ 

ɚɐɝɖ ŮˊɘɢŮɘɟɐůŮɤɜ əɎɗŮ əŬŰɖɔɞɟɑŬɠ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ȺɡəɚŮɑŭŮɘŬɠ ŬˊɧůŰŬůɖɠ ɔɘŬ Űɞ 

ůɨɜɞɚɞ Űɖɠ ɏəŰŬůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ˊɞɡ ŮɑɜŬɘ 11,66 Ű.ɢɚɛ əŬɘ ɛŮ ŭɘŬɓɎɗɛɘůɖ ɤɠ 

ˊɟɞɠ Űɖɜ ůŰŬŰɘůŰɘəɐ ůɖɛŬɜŰɘəɧŰɖŰŬ: *p-value: 0,01 , **p-value: 0,05, ***p-value: 

0,10.  
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ȼ ɛɏůɖ ˊŬɟŬŰɖɟɞɨɛŮɜɖ ŬˊɧůŰŬůɖ (Observed Mean Distance) ŮɑɜŬɘ ɖ ŬˊɧůŰŬůɖ 

ɞɛŬŭɞˊɞɑɖůɖɠ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ əŬɘ ŬˊɞŰŮɚŮɑ ɛɘŬ ˊŬɟɎɛŮŰɟɞ ɔɘŬ Űɞ Ůɑŭɞɠ Űɞɡ ɢɤɟɘəɞɨ 

ˊɟɞŰɨˊɞɡ. ȼ Ⱦ2 ůŰɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ ɞɛŬŭɞˊɞɘŮɑŰŬɘ əŬŰɎ ɛɏůɞ ɧɟɞ ůŮ 

ɛɘəɟɐ ŬˊɧůŰŬůɖ ůŮ ɧɚŬ ŰŬ Ůˊɘɛɏɟɞɡɠ ɏŰɖ Űɖɠ ŮɝŬŮŰɑŬɠ ɔŮɔɞɜɧɠ ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ 

ůɡɔəɏɜŰɟɤůɖ ɧˊɤɠ űŬɑɜŮŰŬɘ əŬɘ ůŰɞɜ ˊɑɜŬəŬ 4.2.3.. ȼ Ⱦ8 ŮɑɜŬɘ ɛɘŬ əŬŰɖɔɞɟɑŬ ɛŮ ɛɘŬ 

ŬɟɘɗɛɖŰɘəɎ ɛŮɔɎɚɖ ŬˊɧůŰŬůɖ ɞɛŬŭɞˊɞɑɖůɖɠ əŬɘ ɏɜŰɞɜŮɠ ŭɘŬəɡɛɎɜůŮɘɠ ůŰŬ ŮɜŭɘɎɛŮůŬ 

ɏŰɖ əŬɘ ɔɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ŭɖɛɘɞɡɟɔŮɑ ŰɡɢŬɑɞ ɢɤɟɘəɧ ˊɟɧŰɡˊɞ. 
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ɉɟɤɛŬŰɘəɐ ŭɘŬɓɎɗɛɘůɖ ɢɤɟɘəɩɜ ˊɟɞŰɨˊɤɜ 

ɄɑɜŬəŬɠ 4.2.3.: ɉɤɟɘəɎ ˊɟɧŰɡˊŬ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ ŮˊɘɢŮɘɟɐůŮɤɜ ŬɜɎ əŬŰɖɔɞɟɑŬ, Ʉɖɔɐ: ȽŭɑŬ 

ŮˊŮɝŮɟɔŬůɑŬ 

       

ɃɛŬŭɞˊɞɘɖɛɏɜɞ                                     ɇɡɢŬɑɞ                                          ȹɘŬůˊŬɟɛɏɜɞ 

ȰɜŬɟɝɖ ȺˊɘɢŮɘɟɐůŮɤɜ ȿɐɝɖ ȺˊɘɢŮɘɟɐůŮɤɜ 

 
Observed 

Mean 

Distance (ɛ) 

p-value Pattern  

Observed 

Mean 

Distance (ɛ) 

p-value Pattern  

K1 95,62 0,00  *  197,53 0,00  *  

K2 146,13 0,01  *  220,73 0,01  *  

K3 69,60 0,00  *  135,26 0,00  *  

K4 110,91 0,00  *  357,67 0,97   

K5 271,21 0,34   661,51 0,93   

K6 250,28 0,08  ***  478,73 0,19   

K7 368,23 0,18   - -   

K8 450,30 0,87   471,07 0,23   

K9 75,41 0,00  *  270,62 0,18   

K10 153,07 0,00  *  860,37 0,00  *  

K11 228,86 0,13   631,78 0,15   

K12 141,46 0,00  *  352,85 0,14   

K13 253,83 0,39   459,02 0,27   

K14 366,98 0,03  **      

K15 228,15 0,06  ***  456,63 0,59   

K16 243,59 0,05  **  915,96 0,03  **  

K17 251,28 0,33   679,38 0,50   

ȼ Ⱦ10 (əɟŮɞˊɤɚŮɑŬ, ɘɢɗɡɞˊɤɚŮɑŬ əŬɘ ɞˊɤɟɞˊɤɚŮɑŬ) ŮɑɜŬɘ ɎɝɘŬ ŬɜŬűɞɟɎɠ əŬɗɩɠ 

ůŰɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ ˊɞɡ ɘŭɟɨɞɜŰŬɘ ůŰɖɜ ŮɝŬŮŰɑŬ ŭɖɛɘɞɡɟɔŮɑ ɘůɢɡɟɐ ɞɛŬŭɞˊɞɑɖůɖ, Ůɜɩ 

ŮəŮɑɜŮɠ ˊɞɡ əɎɜɞɡɜ ɚɐɝɖ ůɖɛŬɜŰɘəɎ ŭɘŬůˊŬɟɛɏɜɞ ɢɤɟɘəɧ ˊɟɧŰɡˊɞ. ȼ ůɡůˊŮɑɟɤůɖ 

Űɞɡɠ ŮɑɜŬɘ ɚɞɔɘəɐ əŬɘ ůŮ ɏɜŬ ɓŬɗɛɧ ŬɜŬɛŮɜɧɛŮɜɖ əŬɗɩɠ ˊɟɧəŮɘŰŬɘ ɔɘŬ ŬɔŬɗɎ ˊɞɡ 

Ŭűɞɟɞɨɜ Űɖɜ ɑŭɘŬ ŬɜɎɔəɖ Űɞɡ əŬŰŬɜŬɚɤŰɐ Ůɜɩ ɞɘ ˊŮɟɘɞɢɏɠ ɧˊɞɡ əɚŮɑɜɞɡɜ ŮɑɜŬɘ 

əɚɑɛŬəŬɠ ɔŮɘŰɞɜɘɎɠ, ɔŮɔɞɜɧɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ˊɘɗŬɜɧŰŬŰŬ ůŰɖɜ ŬˊɞŭɡɜɎɛɤůɖ Űɖɠ 
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ɔŮɘŰɞɜɘɎɠ ɚɧɔɤ Űɖɠ əɟɑůɖɠ əŬɘ ůŰɘɠ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ Űɤɜ ˊɟɞɥɧɜŰɤɜ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ 

ɔŮɘŰɞɜɘɎɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ əŮɜŰɟɘəɐ ŬɔɞɟɎ Űɞɡ ȹɐɛɞɡ ɄŮɘɟŬɘɎ. 

4.3. ɉɤɟɘəɧɠ ɀɏůɞɠ (Mean Center) 

Ƀ ɢɤɟɘəɧɠ ɛɏůɞɠ ŮɑɜŬɘ Űɞ ɔŮɤɔɟŬűɘəɧ əɏɜŰɟɞ Ůɜɧɠ ɜɏűɞɡɠ ůɖɛŮɑɤɜ əŬɘ ŬˊɞŰŮɚŮɑ 

ɏɜŬɜ Ůɨəɞɚɞ Űɟɧˊɞ ɜŬ ŬˊɞŭɞɗŮɑ ůɡɜɞˊŰɘəɎ, ɛŮ ɏɜŬ ɛɧɜɞ ůɖɛŮɑɞ, Űɞ ˊɞɡ 

ůɡɔəŮɜŰɟɩɜŮŰŬɘ ɏɜŬ űŬɘɜɧɛŮɜɞ. 

ɉɎɟŰɖɠ 4.3.1.: ɉɤɟɘəɞɑ ɀɏůɞɘ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ Űɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ 2009-2014, 

Ʉɖɔɐ: ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

Oɘ ɢɤɟɘəɞɑ ɛɏůɞɘ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ɏɜŬɟɝɖɠ ɔɘŬ əɎɗŮ ɏŰɞɠ ɢɤɟɞɗŮŰɞɨɜŰŬɘ ůŰɞ 

əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɞɡ ȹɐɛɞɡ (ȸȭ ȹ.ȹ. ȾɏɜŰɟɞ Ʉɧɚɖɠ-ȾŬůŰɏɚŬ), ˊɞɡ ŬˊɞŰŮɚŮɑ əŬɘ Űɞ 

ˊɞɚŮɞŭɞɛɘəɧ əɏɜŰɟɞ, ɢɤɟɑɠ əɎˊɞɘŬ ɘŭɘŬɑŰŮɟɖ əŬŰŮɨɗɡɜůɖ. ȷɜŰɑůŰɞɘɢŬ, ɞɘ ɢɤɟɘəɞɑ 

ɛɏůɞɘ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ˊɞɡ əɎɜɞɡɜ ˊŬɨůɖ ŭɘŬɢɟɞɜɘəɎ ɢɤɟɞɗŮŰɞɨɜŰŬɘ Ůˊɑůɖɠ ůŰɞ 

əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɞɡ ȹɐɛɞɡ, ɛŮ ɛɘŬ ˊɞɚɨ ɛɘəɟɐ ɛŮŰŬŰɧˊɘůɖ ˊɟɞɠ Űɞɜ ȸɞɟɟɎ. ȳɚɞɘ ɞɘ 

ɢɤɟɘəɞɑ ɛɏůɞɘ ɔɘŬ Űɘɠ ŮˊɘɢŮɘɟɐůŮɘɠ ɏɜŬɟɝɖɠ əŬɘ ɚɐɝɖɠ, ŮɑɜŬɘ ŰɞˊɞɗŮŰɖɛɏɜɞɘ ůŮ Ƀ.ɇ. 

ɛŮŰŬɝɨ Űɤɜ ɞŭɩɜ ɆɤŰɐɟɞɠ ȹɘɧɠ-ȿŮɤű. ȼɟɩɤɜ ɄɞɚɡŰŮɢɜŮɑɞɡ-ȺɚŮɡɗŮɟɑɞɡ ȸŮɜɘɕɏɚɞɡ-

ũɞɨɜŬɟɖ. 
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4.3.2. ɉɤɟɘəɞɑ ɀɏůɞɘ əŬŰɖɔɞɟɘɩɜ Ⱦ3, Ⱦ4, Ⱦ11 ůŰɖɜ ŮɝŬŮŰɑŬ 2009-2014, Ʉɖɔɐ: 

ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ. 

ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŰɟŮɘɠ ŭɘŬűɞɟŮŰɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ əŬŰɖɔɞɟɘɩɜ ˊɞɡ ɛŮŰŬŰɞˊɑɕɞɡɜ ůŮ 

ɛɘəɟɧ, ɛŮůŬɑɞ əŬɘ ɛŮɔɎɚɞ ɓŬɗɛɧ Űɞɡɠ ɢɤɟɘəɞɨɠ ɛɏůɞɡɠ ůŰŬ ŮɜŭɘɎɛŮůŬ ɏŰɖ 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ əŬŰŬɚɐɝɞɡɜ ůŰɘɠ ŰŮɚɘəɏɠ Űɞɡɠ ɗɏůŮɘɠ, ɛŮ Űɖ ůŮɘɟɎ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ. 

ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɞ ɛɘəɟɧ Ŭɟɘɗɛɧ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŰɏŰɞɘɤɜ 

əŬŰɖɔɞɟɘɩɜ əɎɗŮ ŮɜŭɘɎɛŮůɞ ɏŰɞɠ Űɖɠ ŮɝŬŮŰɑŬɠ əŬɗɩɠ əŬɘ ůŰɘɠ ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ 

ɛŮŰŬɝɨ Űɞɡɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ɛŮŰŬŰɞˊɑɕɞɡɜ Űɞɜ ɉ.ɀ.. Ⱥˊɘˊɚɏɞɜ ɞ ɛɘəɟɧɠ Ŭɟɘɗɛɧɠ ɏɢŮɘ 

ɎɛŮůɖ ůɢɏůɖ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ ŮˊɘɢŮɑɟɖůɖɠ ˊɞɡ ŬɜŬɚɧɔɤɠ ɛŮŰŬŰɞˊɑɕŮɘ Űɞɜ ɉ.ɀ., əŬɗɩɠ 

ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ŮˊɘɢŮɘɟɐůŮɘɠ ɧˊɤɠ ɓɘɓɚɘɞˊɤɚŮɑŬ ɐ ŰŬ ŬɜɗɞˊɤɚŮɑŬ ɜŬ ŮɑɜŬɘ ɚɘɔɧŰŮɟŬ 

ůŮ Ŭɟɘɗɛɧ Ŭˊɧ ŰŬ əŬŰŬůŰɐɛŬŰŬ ɣɘɚɘəɩɜ, ŰŬ ˊŬɜŰɞˊɤɚŮɑŬ əŬɘ ŰŬ əŬŰŬůŰɐɛŬŰŬ ɟɞɨɢɤɜ. 

       

 

 

4.4. Inverse Distance Weighted Interpolation  (IDW ) 

ȼ ɢɤɟɘəɐ ˊŬɟŮɛɓɞɚɐ (spatial interpolation) ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ Űɖɜ ˊɟɧɓɚŮɣɖ Űɘɛɩɜ ůŮ ŰɞˊɞɗŮůɑŮɠ ˊɞɡ ŭŮɜ ɏɢŮɘ ɔɑɜŮɘ ŭŮɘɔɛŬŰɞɚɖɣɑŬ (Childs, 

2004). ȼ ɛɏɗɞŭɞɠ IDW ůŰɖɟɑɕŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɖ Ůˊɘɟɟɞɐ Ůɜɧɠ ɔɜɤůŰɞɨ ůɖɛŮɑɞɡ 

(ˊɞɡ ɏɢŮɘ ɔɑɜŮɘ ŭŮɘɔɛŬŰɞɚɖɣɑŬ) ŮɑɜŬɘ ŬɜŰɘůŰɟɧűɤɠ ŬɜɎɚɞɔɖ Űɖɠ ŬˊɧůŰŬůɖɠ Űɞɡ Ŭˊɧ Űɖɜ 

ŰɞˊɞɗŮůɑŬ ˊɞɡ ɗŬ ŮəŰɘɛɖɗŮɑ ɖ Űɘɛɐ ɛɏůɤ Űɖɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ. Ⱥˊɞɛɏɜɤɠ ɞɘ 

əɞɜŰɘɜɏɠ Űɘɛɏɠ ůɡɛɓɎɚɚɞɡɜ ˊŮɟɘůůɧŰŮɟɞ ůŰɘɠ Űɘɛɏɠ Űɖɠ ɢɤɟɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ Ŭˊɧ Űɘɠ 

ɛŬəɟɘɜɏɠ ˊŬɟŬŰɖɟɐůŮɘɠ (Azpurua əŬɘ Dos Ramos, 2010). 

Ƀɘ ɜɏŮɠ ŮˊɘɢŮɘɟɐůŮɘɠ ŭɖɛɘɞɡɟɔɞɨɜ ɛɘŬ ɘůɢɡɟɐ ˊɨəɜɤůɖ ɛŮŰŬɝɨ Űɤɜ ɞŭɩɜ 2Ŭɠ 

ɀŮɟŬɟɢɑŬɠ - ūɑɚɤɜɞɠ - Ⱥɚ. ȸŮɜɘɕɏɚɞɡ - ȿŮɤű. ũɟɖɔɞɟɑɞɡ ȿŬɛˊɟɎəɖ ɧˊɞɡ 

ɉɎɟŰɖɠ 4.3.2.1.: Ⱦ3- 

ȾŬŰŬůŰɐɛŬŰŬ ɣɘɚɘəɩɜ-

ˊŮɟɑˊŰŮɟŬ. 

ɉɎɟŰɖɠ 4.3.2.2.: Ⱦ4- 

ɄŬɜŰɞˊɤɚŮɑŬ-super market. 

ɉɎɟŰɖɠ 4.3.2.3.: Ⱦ11- ūɡŰɎ, 

ɕɩŬ. 
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ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɞŭɞɑ əɞɜŰɎ ůŰɞ ɚɘɛɎɜɘ ɛŮ ɏɜŰɞɜŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ (əŬɛˊɨɚŮɠ ˊɚɐɗɞɡɠ 

9,12,15,18 ŮˊɘɢŮɘɟɐůŮɤɜ), Ůɜɩ ůɖɛŬɜŰɘəɎ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ŮˊɘɢŮɘɟɐůŮɤɜ ɘŭɟɨɗɖəŮ 

ˊŮɟɘɛŮŰɟɘəɎ Ŭˊɧ Űɘɠ ˊɚŬŰŮɑŮɠ ɇŮɟɣɘɗɏŬɠ əŬɘ ȾŬɜɎɟɖ. ŪɨɚŬəŬɠ ɡɣɖɚɐɠ ˊɨəɜɤůɖɠ 

ůɖɛŮɘɩɜŮŰŬɘ əŬɘ ɛŮŰŬɝɨ Űɤɜ ɞŭɩɜ ȷəŰɐ ɄɞůŮɘŭɩɜɞɠ-Ⱥɗɜɘəɐɠ ȷɜŰɘůŰɎůŮɤɠ-Ⱦɧɜɤɜɞɠ 

ɛŮ ɏɜŰɞɜɖ ɔɟŬɛɛɘəɐ ůɡɔəɏɜŰɟɤůɖ ŮəŬŰɏɟɤɗŮɜ Űɖɠ ɞŭɞɨ ũɞɨɜŬɟɖ ɧˊɞɡ ŰŬ Ƀ.ɇ. 

ůɡɔəŮɜŰɟɩɜɞɡɜ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɚɐɗɞɠ əŬŰŬůŰɖɛɎŰɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ (21 

ŮˊɘɢŮɘɟɐůŮɘɠ). ȼ ɚɐɝɖ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ŬəɞɚɞɡɗŮɑ Űɖɜ ˊɨəɜɤůɖ Űɤɜ ŮɜŮɟɔɩɜ, ŬɚɚɎ 

ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ɛɘəɟɧŰŮɟɖ ˊŮɟɘɞɢɐ ɛŮŰŬɝɨ ɆɤŰɐɟɞɠ ȹɘɧɠ-ȾŬɟŬȶůəɞɡ-Ɇəɞɡɕɏ-ȷəŰɐ 

ɀɘŬɞɨɚɖ.  

        

 

 

ȾŬŰɖɔɞɟɑŮɠ ɧˊɤɠ ɖ Ⱦ9 ŬɜŰɘˊɟɞůɤˊŮɨŮɘ əŬɘ ɎɚɚŮɠ əŬŰɖɔɞɟɑŮɠ (Ⱦ5-ˊɞŰɎ, əŬˊɜɧɠ, 

Ⱦ12-Ůɑŭɖ ˊɟɞůɤˊɘəɐɠ űɟɞɜŰɑŭŬɠ, əŬɚɚɡɜŰɘəɎ) ˊɞɡ Ŭəɞɚɞɡɗɞɨɜ ˊŮɟɘůůɧŰŮɟɞ Űɖ 

ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ ɘŭɟɨɞɜŰŬɠ əŬŰŬůŰɐɛŬŰŬ ůŰɞ əɏɜŰɟɞ, Ůɜɩ 

ˊŬɟɎɚɚɖɚŬ əɚŮɑɜɞɡɜ əŬɘ ůŮ ˊŮɟɘɞɢɏɠ Űɞɡ əɏɜŰɟɞɡ. ȷɡŰɏɠ ɞɘ əŬŰɖɔɞɟɑŮɠ Ŭűɞɟɞɨɜ 

ˊɟɞɥɧɜŰŬ ɚɘŬɜɘəɐɠ ˊɩɚɖůɖɠ ɟɞɨɢɤɜ, əɞůɛɖɛɎŰɤɜ, əŬɚɚɡɜŰɘəɩɜ əŬɘ ŰůɘɔɎɟɤɜ əŬɘ Ŭˊɧ 

Űɖ űɨůɖ Űɞɡɠ ŮɑɜŬɘ ŬɔŬɗɎ ˊɞɡ ŮɑɜŬɘ ŬɜŬɛŮɜɧɛŮɜɞ ɜŬ ŮɑɜŬɘ əŬŰŬɜŮɛɖɛɏɜŬ ůŰɖɜ əŮɜŰɟɘəɐ 

ɕɩɜɖ Ůɛˊɞɟɑɞɡ Űɞɡ ȹɐɛɞɡ. 

ɉɎɟŰɖɠ 4.4.1.: Ʉɚɐɗɞɠ ůɡɜɞɚɘəɩɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ ɏɜŬɟɝɖɠ, Ʉɖɔɐ: ȽŭɑŬ 

ŮˊŮɝŮɟɔŬůɑŬ. 

 

ɉɎɟŰɖɠ 4.4.2.: Ʉɚɐɗɞɠ ůɡɜɞɚɘəɩɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ ɚɐɝɖɠ, Ʉɖɔɐ: ȽŭɑŬ 

ŮˊŮɝŮɟɔŬůɑŬ. 

 



104 

 

         

 

4.4.4. IDW  Interpolation  Ⱦ3 əŬɘ Ⱦ9, Ʉɖɔɐ: ȽŭɑŬ ŮˊŮɝŮɟɔŬůɑŬ 

    

 

 

ɉɎɟŰɖɠ 4.4.4.1.: Ⱦ3-ȾŬŰŬůŰɐɛŬŰŬ 

ɣɘɚɘəɩɜ-ˊŮɟɑˊŰŮɟŬ, ȰɜŬɟɝɖ 

 

ɉɎɟŰɖɠ 4.4.4.2.: Ⱦ3-ȾŬŰŬůŰɐɛŬŰŬ 

ɣɘɚɘəɩɜ-ˊŮɟɑˊŰŮɟŬ, ȿɐɝɖ 

 

ɉɎɟŰɖɠ 4.4.3.: ȾŬɛˊɨɚŮɠ ˊɚɐɗɞɡɠ ůɡɜɞɚɘəɩɜ ŮˊɘɢŮɘɟɐůŮɤɜ ȰɜŬɟɝɐɠ-ȿɐɝɖɠ, ˊŮɟɘɧŭɞɡ 2009-

2014. 
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ɋůŰɧůɞ ˊɞɚɚɏɠ əŬŰɖɔɞɟɑŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɛɘŬ ůɡɛˊŮɟɘűɞɟɎ ɛŮ ɑŭɟɡůɖ ɜɏɤɜ 

ŮˊɘɢŮɘɟɐůŮɤɜ ůŰɞ əɏɜŰɟɞ Űɞɡ ȹɐɛɞɡ əŬɘ ůŰɖɜ ˊŮɟɘűɏɟŮɘŬ, Ůɜɩ əɚŮɑɜɞɡɜ ůŮ ˊŮɟɘɞɢɏɠ 

Űɞɡ əɏɜŰɟɞɡ əŬɘ ůŰɖɜ ˊŮɟɘűɏɟŮɘŬ əɡɟɑɤɠ ůŮ ˊŮɟɘɞɢɏɠ əɚɑɛŬəŬɠ ɔŮɘŰɞɜɘɎɠ ůɨɛűɤɜŬ ɛŮ 

Űɞ ũ.Ʉ.Ɇ. ɄŮɘɟŬɘɎ. ȰŰůɘ ɖ ˊŮɟɘűɏɟŮɘŬ ůŰɖɜ ŮɝŬŮŰɑŬ 2009-2014 űɘɚɞɝŮɜŮɑ əɡɟɑɤɠ 

Ůɛˊɞɟɘəɏɠ ɢɟɐůŮɘɠ əŬŰɖɔɞɟɘɩɜ Ⱦ1 (ɞɘəɘŬəɧɠ Ůɝɞˊɚɘůɛɧɠ), Ⱦ3 (əŬŰŬůŰɐɛŬŰŬ ɣɘɚɘəɩɜ-

ˊŮɟɑˊŰŮɟŬ), Ⱦ4 (ˊŬɜŰɞˊɤɚŮɑŬ, super-market) əŬɘ Ⱦ10 (ŬɟŰɞˊɞɘŮɑŬ ɕŬɢŬɟɞˊɚŬůŰŮɑŬ). ȼ 

Ⱦ3 ˊŬɟɞɡůɑŬůŮ ˊɞɚɚɎ ɜɏŬ ˊŮɟɑˊŰŮɟŬ əŬɘ əŬŰŬůŰɐɛŬŰŬ ɣɘɚɘəɩɜ ůŰɞ əɏɜŰɟɞ, ůŰɞ 

ɄŬůŬɚɘɛɎɜɘ, ˊŮɟɘɛŮŰɟɘəɎ Űɖɠ ˊɚŬŰŮɑŬɠ ɇŮɟɣɘɗɏŬɠ, ůŰɞ ȹɖɛɞŰɘəɧ ŪɏŬŰɟɞ əŬɘ ůŰɖ ȻɏŬ, 

Ůɜɩ ˊŮɟɘűŮɟŮɘŬəɎ ɡˊɎɟɢɞɡɜ ŬɟŬɘɧŰŮɟŮɠ ˊɡəɜɩůŮɘɠ ůŮ əɏɜŰɟŬ ɔŮɘŰɞɜɘɩɜ ůŰɘɠ 

ˊɞɚŮɞŭɞɛɘəɏɠ ŮɜɧŰɖŰŮɠ ȸɟɡɩɜɖ, ɈŭɟŬɥəɎ, ɉŬŰɕɘəɡɟɘɎəŮɘɞ, ůŰɞ Ɂɏɞ ūɎɚɖɟɞ əŬɘ ůŰɞɜ 

ȯɔɘɞ ȹɖɛɐŰɟɖ (ɇŬɛˊɞɨɟɘŬ). Ƀɘ ˊŬɟŬˊɎɜɤ əŬŰɖɔɞɟɑŮɠ ɏɢɞɡɜ ɤɠ ˊŮɟɘɞɢɏɠ ɚɐɝɖɠ 

ŬɟəŮŰɏɠ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ɏɜŬɟɝɖɠ ůŮ ɛɘəɟɧŰŮɟɖ əɚɑɛŬəŬ, ŮˊŬɚɖɗŮɨɞɜŰŬɠ Űɞ 

ůɡɛˊɏɟŬůɛŬ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ŮˊɘɢŮɘɟɐůŮɤɜ.  

5. ɆɡɛˊŮɟɎůɛŬŰŬ 

ȼ ˊɟɞůɏɔɔɘůɖ ˊɞɡ ŮűŬɟɛɧůɗɖəŮ ɐŰŬɜ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ əŬɗɩɠ ɢɟɖůɘɛɞˊɞɘŮɑ 

ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ (ůŰɞɘɢŮɑŬ Űɤɜ ȺˊɘɛŮɚɖŰɖɟɑɤɜ) əŬɘ ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ˊɟŬɔɛŬŰɘəɐ 

əŬŰɎůŰŬůɖ Űɖɠ ɞɘəɞɜɞɛɑŬɠ ɛɏůɤ Űɞɡ əɚɎŭɞɡ Űɞɡ Ůɛˊɞɟɑɞɡ. ȾɎˊɞɘŮɠ Ŭˊɧ Űɘɠ ɛŮɗɧŭɞɡɠ 

ˊɞɡ ŮűŬɟɛɧůɗɖəŬɜ (Ɂ.Ɂ., IDW) ŭŮɜ ɚŮɘŰɞɨɟɔɖůŬɜ ɞɟɗɎ ɛɧɜɞ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ 

əŬŰɖɔɞɟɘɩɜ ɛŮ ˊɞɚɨ ɛɘəɟɧ ˊɚɐɗɞɠ ŭɡůɢŮɟŬɑɜɞɜŰŬɠ Űɖɜ ŰŮɢɜɘəɐ ˊɚŮɡɟɎ Űɖɠ 

ŮɜŬůɢɧɚɖůɖɠ ɛŮ Űɖɜ ɏɟŮɡɜŬ əŬɘ Űɖ ŭɘŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ˊɞɡ ɜŬ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ɛɘŬ ůɡɜɞɚɘəɐ ůɡɛˊŮɟɘűɞɟɎ. 

 

ɉɎɟŰɖɠ 4.4.4.3.: Ⱦ9-Ⱥɑŭɖ ɘɛŬŰɘůɛɞɨ, 

ȰɜŬɟɝɖ 

 

ɉɎɟŰɖɠ 4.4.4.4.: Ⱦ9-Ⱥɑŭɖ ɘɛŬŰɘůɛɞɨ, ȿɐɝɖ 
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STUDY OF THE RETAIL LOCATION CHANGES IN THE MUNICIPALITY 

OF PIRAEUS 

Kouretas Athanasios* , Stathakis Dimitris 

Workplace: Spatial Analysis, GIS and Thematic Mapping Laboratory, Department of 

Planning and Regional Development, University of Thessaly, School of Engineering, 

Pedion Areos 383 34, e-mail: dstath@uth.gr, City: Bolos 

Abstract 

The basic aim is the study of the retail location changes in the Municipality of 

Piraeus during the economic crisis 2009-2014. It entails a space-time analysis of the 

development of trade which is looked into through retail, wholesale and mixed trade as 

well as through 'small professionals'. The first part attempts to give a reference in the 

sector of economic geography, subsequently followed by a description of the process 

of assembling data from the Piraeus Chamber of Commerce and Industry and the 

Piraeus Chamber of Tradesmen, the codification into 17 categories and the 

geocodification so as to achieve space reference. Following that is (no-space) statistical 

analysis through charts and diagrams which is complemented by a spatial analysis of 

the shops using spatial centrality indices (spatial average), proximity (nearest neighbor 

analysis), and measuring spatial interpolation (IDW). The basic conclusion is that 

during the six-year crisis a gradual, continuous decrease in the number of businesses 

being founded is simultaneously combined with the increase in the number of 

businesses closing down. Moreover businesses both starting up and closing down as a 

whole are grouped and traditionally found in the urban center of the Municipality. 

Key Words: businesses, trade, spatial patterns, spatial analysis 
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ȺɁɃɇȼɇȷ 3ɖ  

ũȺɋũɅȷūȽȾȷ ɄȿȼɅɃūɃɅȽȷȾȷ ɆɈɆɇȼɀȷɇȷ ï 

ɉɋɅȽȾȼ ȷɁȷȿɈɆȼ ȾȷȽ ɈȹȷɇȽȾɃȽ ɄɃɅɃȽ 
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ȺȾɇȽɀȼɆȼ ɄȿȼɀɀɈɅȽȾɃɈ ȾȽɁȹɈɁɃɈ ɀȺ ɉɅȼɆȼ GIS 

ɄŮɜŰɏɟɖɠ ȹɖɛɐŰɟɘɞɠ1*, ȾŬɚɞɔŮɟɧˊɞɡɚɞɠ ȾɚŮɞɛɏɜɖɠ2, ɉŬɚəɘɎɠ ɉɟɑůŰɞɠ3 

1ũŮɤɔɟɎűɞɠ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȺɚŮɡɗ. ȸŮɜɘɕɏɚɞɡ 70, 
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2Ɉˊɞɣɐűɘɞɠ ȹɟ. ȺűŬɟɛɞůɛɏɜɖɠ ũŮɤˊɚɖɟɞűɞɟɘəɐɠ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ 

ɄŬɜŮˊɘůŰɐɛɘɞ, ȺɚŮɡɗ. ȸŮɜɘɕɏɚɞɡ 70, ȾŬɚɚɘɗɏŬ ï ȷɗɐɜŬ 17671, email: kalogeropoulos@hua.gr 
3ȷɜ. ȾŬɗɖɔɖŰɐɠ ůŰŬ ɆɡůŰɐɛŬŰŬ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ əŬɘ Űɖɜ ȺűŬɟɛɞůɛɏɜɖ 

ũŮɤɔɟŬűɑŬ, ɇɛɐɛŬ ũŮɤɔɟŬűɑŬɠ, ɉŬɟɞəɧˊŮɘɞ ɄŬɜŮˊɘůŰɐɛɘɞ, ȺɚŮɡɗ. ȸŮɜɘɕɏɚɞɡ 70, 

ȾŬɚɚɘɗɏŬ ï ȷɗɐɜŬ 17671, email: xalkias@hua.gr 

ɄŮɟɑɚɖɣɖ 

Ƀɘ űɡůɘəɞɑ əɑɜŭɡɜɞɘ ŮɑɜŬɘ ɘůŰɞɟɘəɎ ɛɘŬ ɞɡůɘŬůŰɘəɐ ŬˊŮɘɚɐ ɔɘŬ Űɖɜ ˊɟɧɞŭɞ əŬɘ Űɖɜ 

ŬɜɎˊŰɡɝɖ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ əɞɘɜɤɜɘɩɜ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ 

Űɖɠ ˊɚɖɛɛɨɟŬɠ ůŰɖ ɢŮɘɛɛŬɟɘəɐ ɚŮəɎɜɖ Űɞɡ ȸɞɡɟŬɥəɞɨ ˊɞŰŬɛɞɨ, ɞ ɞˊɞɑɞɠ ɓɟɑůəŮŰŬɘ 

ůŰɖ ȸɧɟŮɘŬ ɄŮɚɞˊɧɜɜɖůɞ. Ƀ ȸɞɡɟŬɥəɧɠ ˊɞŰŬɛɧɠ ɏɢŮɘ ůɡɜɞɚɘəɧ ɛɐəɞɠ 36 ɢɚɛ, əŬɘ 

ŬˊɞůŰɟŬɔɔɑɕŮɘ ɛɘŬ ɚŮəɎɜɖ ɏəŰŬůɖɠ 239.6km2. ȺəɓɎɚɚŮɘ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ əɧɚˊɞ əŬɘ 

ɟɏŮɘ ɛɏůŬ Ŭˊɧ Űɖɜ ˊŬɟŬɚɘŬəɐ ˊɧɚɖ Űɞɡ ȹɘŬəɞˊŰɞɨ. ɇɞ əɨɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŮɟɔŬůɑŬɠ 

ŬɡŰɐɠ, ŮɑɜŬɘ ɖ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ Ŭˊɞɟɟɞɐɠ ůŮ ɛɘŬ Űɡˊɘəɐ ɢŮɘɛɛŬɟɘəɐ ɡˊɞɚŮəɎɜɖ, ɛŮ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ŰŮɢɜɞɚɞɔɑŬ ɆɡůŰɖɛɎŰɤɜ ũŮɤɔɟŬűɘəɩɜ 

Ʉɚɖɟɞűɞɟɘɩɜ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ, ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ɏɜŬ ɢɤɟɘəɎ əŬŰŬɜŮɛɖɛɏɜɞ 

ɛɞɜŰɏɚɞ ɓɟɞɢɐɠ-Ŭˊɞɟɟɞɐɠ əŬɘ ŬűɞɟɎ Űɖɜ ɡŭɟɞɚɞɔɘəɐ ŬɜɎɚɡůɖ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ, 

ůŰɞ Ůɛˊɞɟɘəɧ ɚɞɔɘůɛɘəɧ ArcGIS (ɏəŭɞůɖ 10.1). ȺɘŭɘəɧŰŮɟŬ, ŮɝŮŰɎůŰɖəŮ ɞ ɟɧɚɞɠ Űɞɡ 

ɊɖűɘŬəɞɨ ɀɞɜŰɏɚɞɡ ȺŭɎűɞɡɠ (DEM), ɧůɞɜ ŬűɞɟɎ ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ Ŭˊɧəɟɘůɖ Űɖɠ 

ɡˊɧ ŮɝɏŰŬůɖ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ, əŬŰŬůəŮɡɎůŰɖəŬɜ ŭɨɞ ɊɖűɘŬəɎ 

ɀɞɜŰɏɚŬ ȺŭɎűɞɡɠ (5ɛ əŬɘ 25ɛ ɛɏɔŮɗɞɠ ɣɖűɑŭŬɠ). ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ əŬŰɏŭŮɘɝŬɜ ɛɘŬ 

ůɖɛŬɜŰɘəɐ ŭɘŬűɞɟɎ (10%) ůŰɖɜ ɡŭɟɞɚɞɔɘəɐ Ŭˊɧəɟɘůɖ (ɛŮŰŬɝɨ Űɤɜ ŭɨɞ DEM) Űɖɠ 

ɚŮəɎɜɖɠ, ŮɝŮŰɎɕɞɜŰŬɠ ŰŬ ˊŬɟŬɔɧɛŮɜŬ ɡŭɟɞɔɟŬűɐɛŬŰŬ. 

ȿɏɝŮɘɠ-əɚŮɘŭɘɎ: Ʉɚɖɛɛɡɟɘəɧɠ əɑɜŭɡɜɞɠ, ɆɨɜɗŮŰɞ ɀɞɜŬŭɘŬɑɞ ɈŭɟɞɔɟɎűɖɛŬ, ɀɞɜŰɏɚŬ 

ȸɟɞɢɐɠ-ȷˊɞɟɟɞɐɠ, ɆɡůŰɐɛŬŰŬ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ. 

ȺɘůŬɔɤɔɐ 

Ƀ çˊɚɖɛɛɡɟɘəɧɠ əɑɜŭɡɜɞɠè, ůɢŮŰɑɕŮŰŬɘ Űɧůɞ ɛŮ Űɞ ŮɜŭŮɢɧɛŮɜɞ Ůəŭɐɚɤůɖɠ Ůɜɧɠ 

ˊɚɖɛɛɡɟɘəɞɨ ŮˊŮɘůɞŭɑɞɡ ɧůɞ əŬɘ ɛŮ Űɘɠ ŭɡɜɖŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəŬɚɏůŮɘ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɘɞɢɐ. ɃɡůɘŬůŰɘəɎ, ŬˊɞŰŮɚŮɑ ˊŬɟɎɔɤɔɞ Űɧůɞ Űɤɜ 

əɞɘɜɤɜɘəɩɜ ɧůɞ əŬɘ Űɤɜ ɡŭɟɞɛŮŰŮɤɟɞɚɞɔɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ. ȾŬŰɎ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɞɡ 

ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ əŬɘ Űɤɜ ŬˊɤɚŮɘɩɜ ɚɧɔɤ ˊɚɖɛɛɡɟɩɜ, ɞɘ ɛŮŰŮɤɟɞɚɞɔɘəɏɠ əŬɘ 

ɡŭɟɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ, ɖ ɛɞɟűɐ, ɖ ɔŮɤɛŮŰɟɑŬ əŬɘ ŰŬ ɡŭɟŬɡɚɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ůɜɧɠ 
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ˊɞŰŬɛɞɨ əŬɘ ɖ ɔŮɤɛɞɟűɞɚɞɔɑŬ Űɖɠ ɚŮəɎɜɖɠ Űɞɡ, ɞɘ ůɡɜɗɐəŮɠ ɢɟɐůŮɤɜ ɔɖɠ, əŬɗɩɠ əŬɘ 

ɞɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟŮɛɓɎůŮɘɠ ŮɑɜŬɘ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰɎɕɞɜŰŬɘ əŬɘ ɜŬ 

ŬɝɘɞɚɞɔɞɨɜŰŬɘ ɝŮɢɤɟɘůŰɎ. ȾɎɗŮ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ˊɟɞŬɜŬűŮɟɗɏɜŰŮɠ ˊŬɟɎɔɞɜŰŮɠ ŭɨɜŬŰŬɘ 

ɜŬ ůɡɛɓɎɚɚŮɘ ůŰɖɜ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ, ɘŭɘŬɑŰŮɟŬ Ůűɧůɞɜ ˊɟɞəɨɣɞɡɜ 

ŬɟɜɖŰɘəɏɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ (Bronster 2003, ɀɘɛɑəɞɡ əŬɘ ɀˊŬɚŰɎɠ 2006, 

ȾɞɡɟɔɘŬɚɎɠ 2010). 

ɆŰɖɜ ˊŬɟɞɨůŬ ɛŮɚɏŰɖ, Űɞ ɛɞɜŰɏɚɞ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ, ɓŬůɑɕŮŰŬɘ ůŰɖɜ ɣɖűɘŬəɐ 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɢŮŭɘɎůŰɖəŮ əŬɘ ůŰɖ ɢɟɐůɖ ɣɖűɘŭɤŰɩɜ ŭŮŭɞɛɏɜɤɜ. ȼ 

ɔŮɤɔɟŬűɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ, ŬˊŬɟŰɑɕŮŰŬɘ Ŭˊɧ ɓŬůɘəɎ ɗŮɛŬŰɘəɎ ŮˊɑˊŮŭŬ ˊɞɡ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɘůɞɦɣŮɑɠ əŬɛˊɨɚŮɠ, əɚɎŭɞɡɠ ɡŭɟɞɔɟŬűɘəɞɨ ŭɘəŰɨɞɡ, ɚŮəɎɜɖ 

Ŭˊɞɟɟɞɐɠ, ɔŮɤɚɞɔɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ, ɢɟɐůŮɘɠ ɔɖɠ, ŮŭŬűɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ. ȿɧɔɤ 

ɏɚɚŮɘɣɖɠ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ɓɟɞɢɞɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŮˊɘŰŮɚɏůɗɖəŮ ɛɘŬ ˊŬɟŬŭɞɢɐ 

əŬŰɎ Űɖɜ ɞˊɞɑŬ ɛŮŰŬűɏɟŮŰŬɘ Űɞ ɏɜŰɞɜɞ ˊɚɖɛɛɡɟɘəɧ űŬɘɜɞɛɏɜɞ ˊɞɡ ˊɟɞɝŮɜɐɗɖəŮ, ůŰɞɜ 

ˊŬɟɞŭɘəɐɠ ɟɞɐɠ ˊɞŰŬɛɧ ɂɖɟɘɎ (Ⱦɧɟɘɜɗɞɠ), ůŰɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ ˊŬɟŬˊɧŰŬɛɞɡ 

Űɞɡ ȸɞɡɟŬɥəɞɨ ˊɞŰŬɛɞɨ, ɞ ɞˊɞɑɞɠ ŮɡɟɑůəŮŰŬɘ ůŰɖɜ ɓɞɟŮɘɞŭɡŰɘəɐ ɄŮɚɞˊɧɜɜɖůɞ əŬɘ 

ŮəɓɎɚɚŮɘ ůŰɞɜ ȾɞɟɘɜɗɘŬəɧ əɧɚˊɞ. ȼ ˊɟɞŬɜŬűŮɟɗŮɑůŬ ˊɟɞůɏɔɔɘůɖ ŮˊɘŰŮɚŮɑŰŬɘ əŬɘ 

ŮűŬɟɛɧɕŮŰŬɘ ɔɘŬ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ɊɀȺ (DEM), ɏɜŬ ɚŮˊŰɞɛŮɟɏůŰŮɟɖɠ ŬɜɎɚɡůɖɠ 

(ɛɏɔŮɗɞɠ ɣɖűɑŭŬɠ 5x5ɛ) əŬɘ ɏɜŬ ˊɘɞ ɔŮɜɘəŮɡɛɏɜɖɠ (ɛɏɔŮɗɞɠ ɣɖűɑŭŬɠ 25x25ɛ) ɔɘŬ Űɖɜ 

ɑŭɘŬ ˊŮɟɘɞɢɐ, ˊɟɞɠ ŭɘŮɜɏɟɔŮɘŬ ůɡɔəɟɑůŮɤɜ əŬɘ Űɖɜ ŮɝŬɔɤɔɐ Űɤɜ əŬŰɎɚɚɖɚɤɜ 

ůɡɛˊŮɟŬůɛɎŰɤɜ ɧůɞɜ ŬűɞɟɎ ůŰɖɜ ŮəŰɑɛɖůɖ Űɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ. 

ɈɚɘəɎ əŬɘ ɛɏɗɞŭɞɘ 

ɄŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

Ƀ ȸɞɡɟŬɥəɧɠ ŮɑɜŬɘ ɏɜŬɠ ˊɞŰŬɛɧɠ ůɡɜŮɢɞɨɠ ɟɞɐɠ, ɞ ɞˊɞɑɞɠ ˊɖɔɎɕŮɘ Ŭˊɧ Űɞ ɧɟɞɠ 

ȺɟɨɛŬɜɗɞɠ, əŬɘ ůŰɖ ůɡɜɏɢŮɘ ŭɘŬɟɟɏŮɘ Űɞ ɓɞɟŮɘɞŭɡŰɘəɧ ŰɛɐɛŬ Űɖɠ ɄŮɚɞˊɞɜɜɐůɞɡ, əŬɘ 

ɘ́ɞ ůɡɔəŮəɟɘɛɏɜŬ Űɞɜ ɜɞɛɧ ȷɢŬɥŬɠ. ȰɢŮɘ ŬɜŬˊŰɨɝŮɘ ɛɘŬ Ůˊɘɛɐəɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ, ɖ 

ɞˊɞɑŬ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮɛɓŬŭɞɛɏŰɟɖůɖ Űɖɠ, ŭɘŬɗɏŰŮɘ ůɡɜɞɚɘəɐ ɏəŰŬůɖ 239,6 km2 Ůɜɩ 

ɖ ˊŮɟɑɛŮŰɟɞɠ Űɖɠ ŮɑɜŬɘ 144,18 km. Ƀ ɉŮɚɛɧɠ, ɞ ɞˊɞɑɞɠ ɓɟɑůəŮŰŬɘ ůŰɞ ɜɞŰɘŬɜŬŰɞɚɘəɧ 

ŰɛɐɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ɏɢŮɘ ɛɏɔɘůŰɞ ɡɣɧɛŮŰɟɞ 2.320 m. ɇɞ əɨɟɘɞ əŬɜɎɚɘ ŬəɞɚɞɡɗŮɑ ɛɘŬ 

ɁɧŰɘɞ ɁɞŰɘɞŭɡŰɘəɐ ˊɟɞɠ ȸɧɟŮɘŬ ȸɞɟŮɘɞŬɜŬŰɞɚɘəɐ ŭɘŮɨɗɡɜůɖ ɟɞɐɠ ɔɘŬ ˊŮɟɑˊɞɡ 36 km, 

ŮəɓɎɚɚɞɜŰŬɠ Ůɜ ŰɏɚŮɘ ůŰɘɠ ɜɧŰɘŮɠ ŬəŰɏɠ Űɞɡ ȾɞɟɘɜɗɘŬəɞɨ Ⱦɧɚˊɞɡ. ɆŰɘɠ Ůəɓɞɚɏɠ Űɞɡ 

ˊɞŰŬɛɞɨ, ɚɧɔɤ Űɖɠ ŬˊɧɗŮůɖɠ Űɤɜ űŮɟŰɩɜ ɡɚɩɜ, ɏɢŮɘ ŭɘŬɛɞɟűɤɗŮɑ ɏɜŬ ŭŮɚŰŬɥəɧ 

ɟɘˊɑŭɘɞ, ɏəŰŬůɖɠ 5,3 km2, ɧˊɞɡ ŮɜŰɞˊɑɕŮŰŬɘ ɖ ˊɧɚɖ Űɞɡ ȹɘŬəɞˊŰɞɨ, ɛŮ ˊɚɖɗɡůɛɧ 2.300 

Ŭɜɗɟɩˊɞɡɠ (ɄŬɡɚɧˊɞɡɚɞɠ 2011, Kalogeropoulos ə.Ŭ. 2013).  
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ȼ ɡŭɟɞɚɞɔɘəɐ ɚŮəɎɜɖ Űɞɡ ȸɞɡɟŬɥəɞɨ ˊɞŰŬɛɞɨ, ůɡɜɑůŰŬŰŬɘ Ŭˊɧ ȷɚˊɘəɞɨɠ əŬɘ 

ɛŮŰŬŬɚˊɘəɞɨɠ ɔŮɤɚɞɔɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ. Ƀɘ ȷɚˊɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ ɀŮůɞɕɤɘəɐɠ 

ɖɚɘəɑŬɠ Ŭɜɐəɞɡɜ ůŰɖ ɔŮɤŰŮəŰɞɜɘəɐ ŮɜɧŰɖŰŬ Ʉɑɜŭɞɡ əŬɘ ŬˊɞŰŮɚɞɨɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

ɏɜŰɞɜŬ ˊŬɟŬɛɞɟűɤɛɏɜɞɡɠ ˊŮɚŬɔɘəɞɨɠ ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɧɚɘɗɞɡɠ, ŮɜŬɚɚŬɔɏɠ Ŭˊɧ 

ˊɖɚɑŰŮɠ əŬɘ ɟŬŭɘɞɚŬɟɑŰŮɠ ȽɞɡɟŬůɘəɐɠ əŬɘ ȾɟɖŰɘŭɘəɐɠ ɖɚɘəɑŬɠ əŬɘ ŬˊɞɗɏůŮɘɠ űɚɨůɢɖ, 

əŬɘ əŬŰŬɚŬɛɓɎɜɞɡɜ əɡɟɑɤɠ Űɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ, Ůɜɩ ɛɘŬ ˊɟɞŮɝɞɢɐ 

ŬůɓŮůŰɧɚɘɗɞɡ əŬɘ űɚɨůɢɖ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ. Ƀɘ ɄɚŮɘɞ-

ɄɚŮɘůŰɞəŬɘɜɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ (əɡɟɑɤɠ əɟɞəŬɚɞˊŬɔɐ) ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞ ɓɧɟŮɘɞ 

ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ. 

ȼ ɛɞɟűɐ əŬɘ Űɞ ůɢɐɛŬ Űɞɡ ɡŭɟɞɔɟŬűɘəɞɨ ŭɘəŰɨɞɡ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɘɠ ŰŮəŰɞɜɘəɏɠ 

əŬɘ Űɘɠ ɚɘɗɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ˊŮɟɘɞɢɐ, əŬɗɩɠ əŬɘ Űɘɠ əɚɑůŮɘɠ Űɞɡ 

ŰɞˊɞɔɟŬűɘəɞɨ ŬɜŬɔɚɨűɞɡ. ɇɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɖɠ ɚŮəɎɜɖɠ Űɞɡ ȸɞɡɟŬɥəɞɡ, 

ɗŮɤɟŮɑŰŬɘ ɛɏŰɟɘŬ ŬɜŮˊŰɡɔɛɏɜɞ, ůɡɛɛŮŰɟɘəɐɠ ɛɞɟűɐɠ, Ůɜɩ ŭɨɜŬŰŬɘ ɜŬ ɢŬɟŬəŰɖɟɘůɗŮɑ 

ɤɠ ŭŮɜŭɟɘŰɘəɞɨ Űɨˊɞɡ. ȼ Ůˊɘɛɐəɡɜůɖ Űɞɡ əɡɟɑɤɠ əŬɜŬɚɘɞɨ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɖɠ əŬŰɎ 

ɓɎɗɞɠ əŬɘ Űɖɠ ɞˊɘůɗɞŭɟɞɛɞɨůŬɠ ŭɘɎɓɟɤůɖɠ, ɚɧɔɤ Űɖɠ ŰŮəŰɞɜɘəɐɠ Ŭɜɨɣɤůɖɠ Űɖɠ 

ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ ȸɧɟŮɘŬɠ ɄŮɚɞˊɞɜɜɐůɞɡ. ɆŰɞ əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ, ɞɘ 

ůɢŮŰɘəɎ ŬŭɘŬˊɏɟŬůŰŮɠ ɛɎɕŮɠ, ɏɢɞɡɜ ˊɟɞɝŮɜɐůŮɘ ɏɜŬ ˊɡəɜɧ ŭɑəŰɡɞ ŬˊɞůŰɟɎɔɔɘůɖɠ Űɞ 

ɞˊɞɑɞ ŭɘŬɗɏŰŮɘ ɏɜŬɜ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ əɚɎŭɤɜ ˊɟɩŰɖɠ əŬɘ ŭŮɨŰŮɟɖɠ ŰɎɝɖɠ, Ůɜɩ 

ŬɜŰɑůŰɞɘɢŬ ɖ ˊŬɟɞɡůɑŬ ŭɘŬˊŮɟŬŰɩɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ ůŰɞ ɓɧɟŮɘɞ əŬɘ 

ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ ɏɢɞɡɜ ˊɟɞɝŮɜɐůŮɘ ɢŬɛɖɚɧŰŮɟɖ ˊɡəɜɧŰɖŰŬ ŬˊɞůŰɟɎɔɔɘůɖɠ 

(Kalogeropoulos ə.Ŭ. 2013). 

 

ȺɘəɧɜŬ 1. ȼ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ. 






















































































































































































































































































































































































































































































