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ȺɡɢŬɟɘůŰɑŮɠ 

ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ŮəˊɞɜɐɗɖəŮ ůŰɞ ɇɛɐɛŬ ũŮɤɚɞɔɑŬɠ Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ŪŮůůŬɚɞɜɑəɖɠ əŬɘ ŬˊɞŰŮɚŮɑ ŬˊɧɟɟɞɘŬ ɛŬəɟɧɢɟɞɜɖɠ ŮɟŮɡɜɖŰɘəɐɠ 

ˊɟɞůˊɎɗŮɘŬɠ. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ ůɡɜɏɓŬɚŬɜ 

əŬɗɞɟɘůŰɘəɎ ůŰɖɜ ˊɟɞůˊɎɗŮɘɎ ɛɞɡ ŬɡŰɐ əŬɘ ɛŮ ůŰɐɟɘɝŬɜ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɧůɞ Űɖɠ 

Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɛɞɡ ɧůɞ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ ɛɞɡ ˊɞɟŮɑŬɠ. 

ȷɟɢɘəɎ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ɛɞɡ, ə. ɀɞɡɟŬŰɑŭɖ ȷɜŰɩɜɘɞ, 

Ⱥˊɑəɞɡɟɞ ȾŬɗɖɔɖŰɐ Űɞɡ ɇɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬ ȷɄŪ ɔɘŬ Űɖɜ ŬɜɎɗŮůɖ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ 

ɗɏɛŬŰɞɠ, Űɘɠ ŮˊɞɘəɞŭɞɛɖŰɘəɏɠ ůɡɕɖŰɐůŮɘɠ, ŰŬ əŬɑɟɘŬ ůɢɧɚɘŬ, Űɖ ɔŮɜɜŬɘɞŭɤɟɑŬ Űɞɡ Űɧůɞ ɧůɞɜ 

ŬűɞɟɎ Űɖ ŭɘɎɗŮůɖ Űɞɡ ɢɟɧɜɞɡ ɧůɞ əŬɘ Űɤɜ ůɡɛɓɞɡɚɩɜ Űɞɡ, əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ŬŭɘɎəɞˊɖ 

ɓɞɐɗŮɘŬ, əŬɗɞŭɐɔɖůɖ əŬɘ ůɡɛˊŬɟɎůŰŬůɖ əŬɗȭ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ůɡɜŮɟɔŬůɑŬɠ ɛŬɠ. 

Ʉɞɚɚɏɠ ŮɡɢŬɟɘůŰɑŮɠ ɗŬ ɐɗŮɚŬ ɜŬ ŬˊŮɡɗɨɜɤ əŬɘ ůŰɞɡɠ əŬɗɖɔɖŰɏɠ, ə. ɇůɘɞɨəŬ ȸŬůɑɚŮɘɞ əŬɘ 

ə. ȷɚŮɝɎəɖ ȹɖɛɐŰɟɘɞ, ˊɞɡ ůŰŮɚɏɢɤůŬɜ Űɖɜ ŰɟɘɛŮɚɐ ɆɡɛɓɞɡɚŮɡŰɘəɐ ȺˊɘŰɟɞˊɐ Űɖɠ ŭɘŬŰɟɘɓɐɠ 

ɛɞɡ, ɔɘŬ Űɖ ɓɞɐɗŮɘŬ, Űɘɠ ůɡɛɓɞɡɚɏɠ əŬɘ Űɘɠ ůŰɞɢŮɡɛɏɜŮɠ ŮˊɘůɖɛɎɜůŮɘɠ Űɞɡɠ. Ⱥˊɑůɖɠ, ɗŬ ɐɗŮɚŬ 

ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɧɚŬ ŰŬ ɛɏɚɖ Űɖɠ ŮˊŰŬɛŮɚɞɨɠ ŮˊɘŰɟɞˊɐɠ, Űɞɜ ə. Ȼɞɨɟɞ ɁɘəɧɚŬɞ, Űɞɜ ə. 

ȾɤůŰɧˊɞɡɚɞ ȹɖɛɐŰɟɘɞ, Űɞɜ ə. ūɞɡɛɏɚɖ ɀɘɢɎɖɚ.  

ȽŭɘŬɑŰŮɟŮɠ ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɤ ůŰɞɜ ə. ȸŬůɑɚŮɘɞ ɀɏɚűɞ əŬɘ ůŰɖɜ əŬ. ȺɡŬɔɔŮɚɑŬ ɇůɞɡəŬɚɎ 

ɔɘŬ Űɖɜ ɓɞɐɗŮɘɎ Űɞɡɠ əŬɘ Űɖ ůŰɐɟɘɝɐ Űɞɡɠ ůŮ ɧɚŬ ŰŬ ɓɐɛŬŰŬ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ ɛɞɡ ˊɞɟŮɑŬɠ. 

ȷəɧɛɖ ŮɡɢŬɟɘůŰɩ Űɞɡɠ ə. ȹɖɛɐŰɟɘɞ ȾŬɘɛɎɟɖ, ə. ȸŬůɑɚɖ ȿɘŬəɧˊɞɡɚɞ, ə. ȹɖɛɐŰɟɘɞ 

ɇŮɟɕɧˊɞɡɚɞ, Űɖɜ əŬ. ɇɟɘŬɜŰŬűɡɚɚɘɎ-ɀŬɟɑŬ ɄŮɟɘɓɞɚɘɩŰɖ, əŬɘ Űɞɜ ə. ɄŬɜŬɔɘɩŰɖ ȾŬɚŬɘŰɕɐ 

ɔɘŬ Űɖ ůɡɛɓɞɚɐ Űɞɡɠ ůŮ əŬɑɟɘŬ ůɖɛŮɑŬ Űɖɠ ŭɘŭŬəŰɞɟɘəɐɠ ɛɞɡ ɏɟŮɡɜŬɠ. 

ɇɏɚɞɠ, ŭŮɜ ɗŬ ɛˊɞɟɞɨůŬ ɜŬ ˊŬɟŬɚŮɑɣɤ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ ɔɘŬ Űɖ ůŰɐɟɘɝɐ 

Űɞɡɠ ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Űɖɠ ŬəŬŭɖɛŬɥəɐɠ ɛɞɡ ŭɘŬŭɟɞɛɐɠ, əŬɘ ɘŭɘŬɑŰŮɟŬ Űɞɜ ůɨɕɡɔɧ ɛɞɡ əŬɘ 

Űɞɜ ɔɘɧ ɛɞɡ ɔɘŬ Űɖɜ ɡˊɞɛɞɜɐ, Űɖɜ əŬŰŬɜɧɖůɖ əŬɘ Űɖɜ ŮɜɗɎɟɟɡɜůɖ ůŮ ɧɚŮɠ ɛɞɡ Űɘɠ 

ˊɟɞůˊɎɗŮɘŮɠ əŬɘ ɘŭɘŬɑŰŮɟŬ əŬŰɎ Űɖ ůɡɔɔɟŬűɐ Űɖɠ ŭɘŭŬəŰɞɟɘəɐɠ ɛɞɡ ŭɘŬŰɟɘɓɐɠ 

 

 

 

 

 

 

 

 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

8 
 

ɄȺɅȽȺɉɃɀȺɁȷ  
ɄȺɅȽȿȼɊȼ ............................................................................................................................................. 13 

ABSTRACɇ ............................................................................................................................................. 15 

1.1  ȷɁɇȽȾȺȽɀȺɁɃ - ɆȾɃɄɃɆ - ȹɃɀȼ .......................................................................................... 17 

1.2 ɈȿȽȾȷ-ɅɃȼ ȺɅũȷɆȽɋɁ ................................................................................................................ 19 

ȾȺūȷȿȷȽɃ 2:  ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷɆȾɃɄȼɆȼ & ȺɁɁɃȽɃȿɃũȽȾɃ ɄȿȷȽɆȽɃ .............. 23 

2.1 ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ & ȾȷɇȼũɃɅȽɃɄɃȽȼɆȼ ɇȼɆ ............................................... 23 

2.2 ȹȽȷɉȺȽɅȽɆȼ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ......................................................................... 40 

2.3 ȾȿȽɀȷȾȷ ......................................................................................................................................... 50 

2.4 ɇȼȿȺɄȽɆȾɃɄȼɆȼ ........................................................................................................................ 51 

2.5 ɆɈɆɇȼɀȷɇȷ ũȺɋũɅȷūȽȾɋɁ ɄȿȼɅɃūɃɅȽɋɁ (GIS) ......................................................... 69 

2.6 ɇȼȿȺɄȽɆȾɃɄȼɆȼ-GIS & ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ .................................................... 71 

ȾȺūȷȿȷȽɃ 3: ŪȺɆȺȽɆ & ȷɁɇȽȾȺȽɀȺɁȷ ɀȺȿȺɇȼɆ ................................................................ 75 

3.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ ....................................................................................................................... 75 

3.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ: ɀȼȿɃɆ ........................................................................................................ 80 

3.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ: ɁɈɀūɃɄȺɇɅȷ........................................................................................ 96 

3.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ: ȾɅȷɁȽɃ ȷɅȾɃɈȹȷɆ & ɄȺɇɅɋɀȷ ɅɃȹɃɉɅɋɆȽɇȼ .................. 100 

3.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ ........................................................................................... 103 

ȾȺūȷȿȷȽɃ 4: ȹȺȹɃɀȺɁȷ & ȺɂɃɄȿȽɆɀɃɆ ............................................................................. 104 

4.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ ..................................................................................................................... 104 

4.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ ........................................................................................................................ 106 

4.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ..................................................................................................................... 110 

4.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ .................................................................................................................... 114 

4.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ ........................................................................................... 120 

ȾȺūȷȿȷȽɃ 5: ɀȺŪɃȹɃȿɃũȽȷ ...................................................................................................... 121 

5.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ ..................................................................................................................... 121 

5.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ ........................................................................................................................ 126 

5.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ..................................................................................................................... 130 

5.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ .................................................................................................................... 131 

5.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ ........................................................................................... 131 

ȾȺūȷȿȷȽɃ 6: ȷɄɃɇȺȿȺɆɀȷɇȷ ................................................................................................... 135 

6.1 ȷɄɃɇȺȿȺɆɀȷɇȷ ɆȺ ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ............................................................................ 135 

6.2 ȷɄɃɇȺȿȺɆɀȷɇȷ Ɇɇȼ ɀȽȾɅȼ ȾȿȽɀȷȾȷ ........................................................................... 141 

6.3 ȷɄɃɇȺȿȺɆɀȷɇȷ ɆȺ ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ............................................................................ 153 

6.4 ȷɄɃɇȺȿȺɆɀȷɇȷ Ɇɇȼ ɀȺũȷȿȼ ȾȿȽɀȷȾȷ ....................................................................... 158 

6.5 ȷɄɃɇȺȿȺɆɀȷɇȷ ȷɄɃ ɇȼɁ ȺūȷɅɀɃũȼ ũȽȷ ȺȾɄȷȽȹȺɈɇȽȾɃɈɆ ɆȾɃɄɃɈɆ ........ 162 

ȾȺūȷȿȷȽɃ 7: ɆɈȻȼɇȼɆȼ ............................................................................................................... 169 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

9 
 

7.1 ȺŪɁȽȾȼ (ȱ ɀȽȾɅɃɇȺɅȼ) ȾȿȽɀȷȾȷ .................................................................................... 171 

7.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ ........................................................................................................................ 173 

7.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ..................................................................................................................... 176 

7.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ .................................................................................................................... 178 

7.5 ȺūȷɅɀɃũȼ ũȽȷ ȺȾɄȷȽȹȺɈɇȽȾɃɈɆ ɆȾɃɄɃɈɆ ................................................................ 180 

ȾȺūȷȿȷȽɃ 8: ɆɈɀɄȺɅȷɆɀȷɇȷ .................................................................................................. 182 

ȸȽȸȿȽɃũɅȷūȽȷ ɂȺɁȼ ....................................................................................................................... 190 

ȸȽȸȿȽɃũɅȷūȽȷ ȺȿȿȼɁȽȾȼ ............................................................................................................ 207 

ȽɆɇɃɆȺȿȽȹȺɆ...................................................................................................................................... 211 

ɄȷɅȷɅɇȼɀȷ ....................................................................................................................................... 212 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

10 
 

ɄȺɅȽȺɉɃɀȺɁȷ ȺȽȾɃɁɋɁ 

ɳɹɼʁɿɮ 1: ɲɹɮɱʄɮɾɾɮ ʄʁɶʅ ɳʄɱɮʅɹʍɿ .................................................................................................................. 22 
ȺȽȾɃɁȷ 2: ɆɉȺȹȽȷũɅȷɀɀȷ ɆɈɁȹȺɆȼɆ ɇȼɆ ũȺɋɄɃȽȾȽȿɃɇȼɇȷɆ, ɇȼɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ȾȷȽ ɇȼɆ 

ũȺɋȹȽȷɇȼɅȼɆȼɆ (ZAFEIROPOULOS ET AL., 2021, ɇɅɃɄɃɄɃȽȼɀȺɁɃ). ................................................................ 35 
ȺȽȾɃɁȷ 3: ȾɈɅȽȺɆ ɄȺɅȽɃɉȺɆ ɇɃɈ ȼȿȺȾɇɅɃɀȷũɁȼɇȽȾɃɈ ūȷɆɀȷɇɃɆ ȾȷȽ ɇȷ ȾȷɁȷȿȽȷ ɇɃɈ, ɀȺ ɇɃ ɀȼȾɃɆ 

ȾɈɀȷɇɃɆ ȾȷȽ ɇȼ ɆɈɉɁɃɇȼɇȷ ɇɃɈɆ (ɄȷɅɉȷɅȽȹȼɆ, 2015). ............................................................................... 53 
ȺȽȾɃɁȷ  4: ɉȷɅȷȾɇȼɅȽɆɇȽȾȼ ɇɃɄɃũɅȷūȽȾȼ ɇɃɀȼ ɇɃɈ ȷɁȷũȿɈūɃɈ ɇȼɆ ɀȼȿɃɈ (SHAFIGHEH ANDSETA, 

1983). ................................................................................................................................................................ 81 
ȺȽȾɃɁȷ  5: ɉȷɅɇȼɆ ɀȺ ɇȽɆ ɆȼɀȷɁɇȽȾɃɇȺɅȺɆ ũȺɋɀɃɅūɃȿɃũȽȾȺɆ ȹɃɀȺɆ ɇȼɆ ɀȼȿɃɈ. ............................... 81 
ȺȽȾɃɁȷ  6: ɉȷɅɇȼɆ ɆȺȽɆɀȽȾȼɆ ȺɄȽȾȽɁȹɈɁɃɇȼɇȷɆ ɇȼɆ ȺȿȿȷȹȷɆ. ............................................................... 85 
ȺȽȾɃɁȷ  7: ȺɄȽūȷɁȺȽȷȾȺɆ ȺȾȹȼȿɋɆȺȽɆ ŪȺɅɀɃɇȼɇȷɆ (ɇɅɃɄɃɄɃȽȼɀȺɁɃ ȷɄɃ ūɈɇȽȾȷ, 1977). .................... 87 
ȺȽȾɃɁȷ  8: ȷɄɃɇɃɀȷ ɄɅȷɁȼ ɆɇɃ ɄȷɅȷȿȽȷȾɃ ɀȺɇɋɄɃ ɆɇȼɁ ɄȷɅȷȿȽȷ ɇɃɈ ɄȷȿȷȽɃɉɋɅȽɃɈ. Ɇɇȼ ŪȺɆȼ ȷɈɇȼ 

ɄȷɅȷɇȼɅȺȽɇȷȽ ɈɊȼȿȼ ŪȺɅɀɃȾɅȷɆȽȷ ɇɃɈ ȺȹȷūɃɈɆ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ 

ɈɄȷȽŪɅɃɈ) ......................................................................................................................................................... 88 
ȺȽȾɃɁȷ  9: ȾɃɁɇȽɁȼ ȷɄɃɊȼ ȷɄɃ ɇȷ ȷɄɃɇɃɀȷ ɄɅȷɁȼ ɆɇɃ ɄȷɅȷȿȽȷȾɃ ɀȺɇɋɄɃ ɆɇȼɁɄȷɅȷȿȽȷ ɇɃɈ 

ɄȷȿȷȽɃɉɋɅȽɃɈ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ..................................... 88 
ȺȽȾɃɁȷ  10: ȷɄɃɇɃɀȷ ɄɅȷɁȼ ɆɇɃ ɄȷɅȷȿȽȷȾɃ ɀȺɇɋɄɃ ɆɇȼɁ ɄȷɅȷȿȽȷ ūɈɅȽɄȿȷȾȷ. ɄȷɅȷɇȼɅɃɈɁɇȷȽ 

ɈɄɃŪȷȿȷɆɆȽȺɆ ȹȽȷūɈũȺɆ ȷȺɅȽɋɁ ..................................................................................................................... 88 
ȺȽȾɃɁȷ  11: ȯɄɃɊȼ ɇɋɁ ŪȺȽɋɅɈɉȺȽɋɁ ɇȼ ȹȺȾȷȺɇȽȷ ɇɃɈ 1950 (ȾɃɈɇɅɃɈɀɄȷ, 2018). ............................... 90 
ȺȽȾɃɁȷ  12: ȹȽȷũɅȷɀɀȷ ȺũȾȷɇȷɆɇȷɆȺɋɁ ŪȺȽɋɅɈɉȺȽɋɁ ɀȼȿɃɈ (ȾɃɈɇɅɃɈɀɄȷ, 2018). ........................... 90 
ȺȽȾɃɁȷ  13: ɄȷȿȽȷ ŪȺȽɋɅɈɉȺȽȷ ɇȼɆ ɀȼȿɃɈ ȾȷȽ ɄȷɅȷȿȽȷ ɄȷȿȽɃɅȺɀȷ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ 

Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ................................................................................................. 91 
ȺȽȾɃɁȷ  14: ȷɄɃɀȺȽɁȷɅȽȷ ȷɄɃ ɇȽɆ ɄȷȿȽȺɆ ȺũȾȷɇȷɆɇȷɆȺȽɆ, ɇȺȿȺūȺɅȽȾ ɀȺɇȷūɃɅȷɆ ȾȷȽ ȺɂɃɄȿȽɆɀɃ. 

(ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ................................................................ 91 
ȺȽȾɃɁȷ  15: ɄȷȿȽȷ ȾɇȼɅȽȷ ɃɄɃɈ ȹȽȺɀȺɁȷɁ ɃȽ ȺɅũȷȻɃɀȺɁɃȽ ȾȷȽ ũɅȷūȺȽȷ ɇȼɆ ȺɇȷȽɅȺȽȷɆ çŪȺȽɋɅɈɉȺȽȷ 

ɀȼȿɃɈ ȷ. Ⱥ.è (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ....................................... 92 
ȺȽȾɃɁȷ  16 :ȯɄɃɊȼ ɇȼɆ ȸɅȷɉɃȹɃɀȼɆ ɆɇɃɁ ȾɃȿɄɃ ɇɃɈ ȾȿȺūɇȽȾɃɈ ( ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ ȷ. ɀɃɈɅȷɇȽȹȼ)

........................................................................................................................................................................... 93 
ȺȽȾɃɁȷ  17: ɄȷɅȷȿȽȷȾɃ ɀȺɇɋɄɃ ɆȷɅȷȾȼɁȽȾɃɈ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ 

ɈɄȷȽŪɅɃɈ) ......................................................................................................................................................... 94 
ȺȽȾɃɁȷ  18: ȷɄɃȿȽŪɋɀȺɁɃɆ ɆȺȽɆɀɃɆ (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ)

........................................................................................................................................................................... 94 
ȺȽȾɃɁȷ  19: ɉȷɅȷȾɇȼɅȽɆɇȽȾȼ ɇȺȾɇɃɁȽȾȼ ȹɃɀȼ ɆɇȼɁ ɆȷɅȷȾȼɁȽȾɃ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ 

Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ................................................................................................. 95 
ȺȽȾɃɁȷ  20: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ 

ɈɄȷȽŪɅɃɈ) ......................................................................................................................................................... 95 
ȺȽȾɃɁȷ  21: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ ɀȺ ɆɄȼȿȽȺɆ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ 

ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ........................................................................................................................................... 96 
ȺȽȾɃɁȷ  22: ȷɁȷɄȷɅȷɆɇȷɆȼ ɇȼɆ ȷɁȷɄɇɈɂȼɆ ɇɋɁ ɆɉȼɀȷɇȽɆɀɋɁ (SOTIRIADIS ET AL.,1975) ..................... 97 
ȺȽȾɃɁȷ  23: ɆȾȷɅȽūȼɀȷ Ⱦȷɇȷ ɀȼȾɃɆ ɇȼɆ ɅɃȼɆ ɇɃɈ ɅȺɀȷɇɃɆ ȹȽȷȸɅɋɆȼɆ ɆɇɃ ȸɃɅȺȽɃ ɇɀȼɀȷ ɇȼɆ 

ɁɈɀūɃɄȺɇɅȷɆ (SOTIRIADIS ET AL.,1975) ......................................................................................................... 98 
ȺȽȾɃɁȷ  24: ȯɄɃɊȼ ȷɄɃ ɇɃɁ ũȺɋɇɃɄɃ ɆɇȽɆ ɁɈɀūɃɄȺɇɅȺɆ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ 

ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ........................................................................................................................................... 99 
ȺȽȾɃɁȷ  25: ȯɄɃɊȼ ȷɄɃ ɇɃɁ ũȺɋɇɃɄɃ ɆɇȽɆ ɁɈɀūɃɄȺɇɅȺɆ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ 

ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ........................................................................................................................................... 99 
ȺȽȾɃɁȷ  26: ȯɄɃɊȼ ɇɃɈ ȿȽŪɃȿɃũȽȾɃɈ ɈȿȽȾɃɈ ȷɄɃ ɇɃɁ ũȺɋɇɃɄɃ ɆɇȽɆ ɁɈɀūɃɄȺɇɅȺɆ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ 

Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȷɄɃ ȺɅũȷɆȽȷ ɈɄȷȽŪɅɃɈ) ............................................................................................... 100 
ȺȽȾɃɁȷ  27: ȾɅȷɁȽɃ ɇȼɆ ȷɅȾɃɈȹȷɆ ɆɄȼȿȷȽɋɁ (URSUS SPELAEUS) ȷɄɃ ɇɃ ɆɄȼȿȷȽɃ ɇɋɁ ɄȺɇɅȷȿɋɁɋɁ. 

ȷɁȼȾȺȽ Ɇɇȼ ɆɈȿȿɃũȼ ɇɃɈ ɃɈ ɀɃɈɆȺȽɃɈ ũȺɋȿɃũȽȷɆ, ɄȷȿȷȽɃɁɇɃȿɃũȽȷɆ ȾȷȽ ɄȷȿȽɃȷɁŪɅɋɄɃȿɃũȽȷɆ ɇɃɈ 

ɇɀȼɀȷɇɃɆ ũȺɋȿɃũȽȷɆ ɇɃɈ ȷɅȽɆɇɃɇȺȿȺȽɃɈ ɄȷɁȺɄȽɆɇȼɀȽɃɈ ŪȺɆɆȷȿɃɁȽȾȼɆ. .......................................... 101 
ȺȽȾɃɁȷ  28: ɅɃȹɃɉɅɋɆȽɇȼɆ MADAN ȸɃɈȿũȷɅȽȷ (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ: ȸ.ɀȺȿūɃɆ ȷɅȽɆɇȺɅȷ, 

Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ ȹȺɂȽȷ) ............................................................................................................................ 102 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

11 
 

ȺȽȾɃɁȷ  29: ɆɈɆɇȼɀȷ ɀȼ ȺɄȷɁȹɅɋɀȺɁɋɁ ȷȺɅɃɆȾȷūɋɁ / ɆɀȼȺȷ - ɀɃɁɇȺȿɃ DJI MAVIC M INI (URL 20)

......................................................................................................................................................................... 111 
ȺȽȾɃɁȷ  30: ɇɅȽɆȹȽȷɆɇȷɇɃɆ ɆȷɅɋɇȼɆ ȿȺȽȻȺɅ  - LEICA BLK  360 (URL 21) ................................................. 112 
ȺȽȾɃɁȷ  31: ɇɅȽɆȹȽȷɆɇȷɇɃɆ ɆȷɅɋɇȼɆ ȿȺȽȻȺɅ  - LEICA RTC360 (URL 22) .................................................. 113 
ȺȽȾɃɁȷ  32: ȺȾɇɈɄɋɇȼɆ ɇɅȽɋɁ ȹȽȷɆɇȷɆȺɋɁ - ULTIMAKER S5 3D (URL 23). ............................................. 114 
ȺȽȾɃɁȷ  33: Ƀ ȷȽɆŪȼɇȼɅȷɆ ūɋɇɃɆ ȹɃɀȼɆ (STRUCTURE LIGHT SENSOR) ..................................................... 115 
ȺȽȾɃɁȷ 34: Ƀ ȷȽɆŪȼɇȼɅȷɆ ūɋɇɃɆ ȹɃɀȼɆ (STRUCTURE LIGHT SENSOR) ȺɁɆɋɀȷɇɋɀȺɁɃɆ ɆȺ IPAD (URL 24).

......................................................................................................................................................................... 115 
ȺȽȾɃɁȷ  35: Ⱦȷɇȷ ɇȼɁ ȹȽȷɅȾȺȽȷ ɇȼɆ ɆȷɅɋɆȼɆ ɇɃɈ ȷɄɃȿȽŪɋɀȷɇɃɆ ɀȺ ɇȼ ɉɅȼɆȼ ɇɃɈ ȷȽɆŪȼɇȼɅȷ ūɋɇɃɆ 

ȹɃɀȼɆ (STRUCTURE LIGHT SENSOR), ȺɁɆɋɀȷɇɋɀȺɁɃ ɆȺ IPAD. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ) 116 
ȺȽȾɃɁȷ  36: ɆɇȽũɀȽɃɇɈɄȷ ȷɄɃ ɇȼ ȹȽȷȹȽȾȷɆȽȷ ɇȼɆ ɆȷɅɋɆȼɆ ɇɃɈ ȷɄɃȿȽŪɋɀȷɇɃɆ ɇɃɈ ȾɅȷɁȽɃɈ ɇȼɆ 

ȷɅȾɃɈȹȷɆ ɇɋɁ ɆɄȼȿȷȽɋɁ, ɀȺ ɇȼ ɉɅȼɆȼ ɇɃɈ ȷȽɆŪȼɇȼɅȷ ūɋɇɃɆ ȹɃɀȼɆ (STRUCTURE LIGHT SENSOR) 

ȺɁɆɋɀȷɇɋɀȺɁɃɆ ɆȺ IPAD. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ) ........................................................ 117 
ȺȽȾɃɁȷ 37: ȾȷɀȺɅȷ INTEL REALSENSE LIDAR CAMERA L515 (URL 25). ................................................. 119 
ȺȽȾɃɁȷ 38: Ⱦȷɇȷ ɇȼɁ ȹȽȷɅȾȺȽȷ ɇȼɆ ɆȷɅɋɆȼɆ ɇɃɈ ɃɅɈȾɇɃɈ ɅɃȹɃɉɅɋɆȽɇȼ ɀȺ ɇȼ ɉɅȼɆȼ LIDAR CAMERA 

L515 ȾȷȽ ɆɇȼɁ ɃŪɃɁȼ ɇɃɈ ɈɄɃȿɃũȽɆɇȼ ūȷȽɁȺɇȷȽ ɇɃ ɄȺɅȽȸȷȿȿɃɁ ɇɃɈ ȿɃũȽɆɀȽȾɃɈ INTEL REAL SENSE 

V IEWERÊ. ȼ ɆȷɅɋɆȼ ȾȷȽ ȼ ȺɄȺɂȺɅũȷɆȽȷ ɄɅȷũɀȷɇɃɄɃȽȼŪȼȾȺ  ȷɄɃ ɇɃ ɇɀȼɀȷ ȷũɅ. ɇɃɄɃũɅȷūɋɁ ɀȼɉ. ɇɃɈ 

ȷɄŪ. (ɄɅɃɆɋɄȽȾɃ ȷɅɉȺȽɃ Ȼ.ɄȷɁɇȷȻɃɄɃɈȿɃɈ) .......................................................................................... 119 
ȺȽȾɃɁȷ 39: ȷɄɃɆɄȷɆɀȷ ȷɄɃ ɇȼ ȸȷɆȼɆ ȹȺȹɃɀȺɁɋɁ, ɆɇȼɁ ɃɄɃȽȷ ȾȷɇȷɉɋɅɃɈɁɇȷȽ ɇȷ ɆɇɃȽɉȺȽȷ ɇɋɁ ŪȺɆȺɋɁ 

(URL 29). ........................................................................................................................................................ 123 
ȺȽȾɃɁȷ  40: ɄȺɅȽɃɉȼ ȯũȽɃɆ ȽɋȷɁɁȼɆ ɆȽȹȺɅȽȷɁɃɆ. .................................................................................... 142 
ȺȽȾɃɁȷ  41: ŪȺɆȼ ȯũȽɃɆ ȽɋȷɁɁȼɆ (ɄɅɃɆ ɄɅɃȸȷɇȷ), ɈɄɃȹȺȽɂȼ ɁɇɃɄȽɋɁ ɋɆ ŪȺɅɀɃ ɆȼɀȺȽɃ, ɉɅȼɆȼ ɋɆ  

''ɆȷɃɈɁȷ''. ....................................................................................................................................................... 143 
ȺȽȾɃɁȷ  42: ȺɁȹȺȽȾɇȽȾɃ Ɇɉȼɀȷ ɄȽŪȷɁȼɆ ɀȺɇȷȸɃȿȼɆ ɇȼɆ ɄȺɅȽɀȺɇɅɃɈ, ȿɃũɋ ȹȽȷȸɅɋɆȼɆ (URL 30) ..... 144 
ȺȽȾɃɁȷ  43: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ ï 1985. ...................................................................................... 148 
ȺȽȾɃɁȷ  44: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ ï 2023. ...................................................................................... 149 
ȺȽȾɃɁȷ  45: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ - ɆɈũȾɅȽɆȼ 1985 (ȾɃȾȾȽɁɃ) - 2023 (ȾȽɇɅȽɁɃ). ......................... 149 
ȺȽȾɃɁȷ  46: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ - ȺȽȾɃɁȺɆ ȺɇɋɁ 2006, 2011, 2013,2014. .................................. 150 
ȺȽȾɃɁȷ  47: ȷȾɇɃũɅȷɀɀȼ ɆȷɅȷȾȼɁȽȾɃɈ - ȺȽȾɃɁȺɆ ȺɇɋɁ 2016, 2017, 2020. ........................................... 151 
ȺȽȾɃɁȷ  48: ȺȾɇɈɄɋɀȺɁȼ ɇɅȽɆȹȽȷɆɇȷɇȼ (3D) ɀɃɅūȼ ũȺɋɇɃɄɃɈ ɁɈɀūɃɄȺɇɅȷɆ. ɀȺũȷȿȼ ȿȺɄɇɃɀȺɅȺȽȷ 

ȷɄɃɇɈɄɋɆȼɆ ɇɋɁ ɀɃɅūɋɁ. ȼ ȾɃȾȾȽɁȼ ũɅȷɀɀȼ ȹȺȽɉɁȺȽ ɇɃ ɃɅȽɃ ɇɃɈ ȺȹȷūɃɈɆ ɄɃɈ ȾȷȿɈɄɇȺɇȷȽ ȷɄɃ 

ȸȿȷɆɇȼɆȼ ɀȺ ɇȼɁ ȷɅɉȼ ɇɃɈ ɄȿȷȾɃɆɇɅɋɇɃɈ ȹɅɃɀɃɈ. (Ʉȼũȼ: ɆɇȷɀɃɈȿȼ, ɀ &  ɇȻɃɈɅȷ ȷ., 2022) .......... 155 

 

 

ɄȺɅȽȺɉɃɀȺɁȷ ɄȽɁȷȾɋɁ 

ɄȽɁȷȾȷɆ  1: ȸȷɆȼ ȹȺȹɃɀȺɁɋɁ ɆȺ ɄȺɅȽȸȷȿȿɃɁ GIS ................................................................................. 122 
ɄȽɁȷȾȷɆ  2: ȺɄȽȿɃũȼɆ ȾȷɇȷȿȿȼȿɃɈ ȹɃɅɈūɃɅɃɈ ɀȺȿȺɇȼɆ ɇȼɆ ŪȺɅɀȽȾȼɆ ȷɁɋɀȷȿȽȷɆ Ɇɇȼ ɁȼɆɃ ɀȼȿɃ.

......................................................................................................................................................................... 127 
ɄȽɁȷȾȷɆ  3: ȺɅɋɇȼɆȺȽɆ ɆɇȼɁ ȺūȷɅɀɃũȼ ɇȼɆ ɇɅȽɇɃȸȷŪɀȽȷɆ ȺȾɄȷȽȹȺɈɆȼɆ. ............................................ 132 
ɄȽɁȷȾȷɆ  4: ȺɅɋɇȼɆȺȽɆ ɆɇȼɁ ȺūȷɅɀɃũȼ ɇȼɆ ȺȾɄȷȽȹȺɈɆȼɆ ȺȾɄȷȽȹȺɈɇɋɁ. ............................................. 133 
ɄȽɁȷȾȷɆ 5: ȷɁɇȽɆɇɃȽɉȽȷ ɇȼɆ ȾȿȽɀȷȾȷɆ ȷɁɇȽȾȺȽɀȺɁȽȾȼɆ ȷɄȷɁɇȼɆȼɆ ɀȺ ɇȼɁ ȸȷŪɀɃȿɃũȽȷ 

ɄɃɆɃɇȽȾɃɄɃȽȼɆȼɆ ɇɋɁ ɆɈɁɇȺȿȺɆɇɋɁ ɇɋɁ ȷɄȷɁɇȼɆȺɋɁ............................................................................ 134 
ɄȽɁȷȾȷɆ  6: ɀȺɇȷȸɃȿȼɆ ȺȾɇȷɆȼɆ ȾȷȽ ɄȺɅȽɀȺɇɅɃɈ ɇȼɆ ȸɅȷɉɃȹɃɀȼɆ Ⱦȷɇȷ ɇɃ ɉɅɃɁȽȾɃ ȹȽȷɆɇȼɀȷ 2010-

2023 ................................................................................................................................................................. 145 
ɄȽɁȷȾȷɆ  7: ȷɄȷɁɇȼɆȺȽɆ ȺɅɋɇȼɀȷɇɃȿɃũȽɋɁ ............................................................................................ 163 
ɄȽɁȷȾȷɆ  8: ȷɄȷɁɇȼɆȺȽɆ ȺɅɋɇȼɀȷɇɃȿɃũȽɋɁ ............................................................................................ 167 
ɄȽɁȷȾȷɆ  9: ɆɇȷȹȽȷ ȹȽȷɉȺȽɅȽɆȼɆ ũȺɋȾȿȼɅɃɁɃɀȽȷɆ Ɇɇȷ ɃɄɃȽȷ ɆɈɀȸȷȿɃɈɁ ȼ ɇȼȿȺɄȽɆȾɃɄȼɆȼ ȾȷȽ ɇȷ GIS 

ɆɇȼɁ ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ ................................................................................................................................... 173 
ɄȽɁȷȾȷɆ  10: ɆɇȷȹȽȷ ȹȽȷɉȺȽɅȽɆȼɆ ũȺɋȾȿȼɅɃɁɃɀȽȷɆ Ɇɇȷ ɃɄɃȽȷ ɆɈɀȸȷȿɃɈɁ ȼ ɇȼȿȺɄȽɆȾɃɄȼɆȼ ȾȷȽ ɇȷ GIS 

Ɇɇȼ ɀȽȾɅȼ ȾȿȽɀȷȾȷ ....................................................................................................................................... 176 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

12 
 

ɄȽɁȷȾȷɆ  11: ɆɇȷȹȽȷ ȹȽȷɉȺȽɅȽɆȼɆ ũȺɋȾȿȼɅɃɁɃɀȽȷɆ Ɇɇȷ ɃɄɃȽȷ ɆɈɀȸȷȿɃɈɁ ȼ ɇȼȿȺɄȽɆȾɃɄȼɆȼ ȾȷȽ ɇȷ GIS 

Ɇɇȼ ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ..................................................................................................................................... 178 
ɄȽɁȷȾȷɆ  12: ɆɇȷȹȽȷ ȹȽȷɉȺȽɅȽɆȼɆ ũȺɋȾȿȼɅɃɁɃɀȽȷɆ Ɇɇȷ ɃɄɃȽȷ ɆɈɀȸȷȿɃɈɁ ȼ ɇȼȿȺɄȽɆȾɃɄȼɆȼ ȾȷȽ ɇȷ GIS 

Ɇɇȼ ɀȺũȷȿȼ ȾȿȽɀȷȾȷ .................................................................................................................................... 180 
ɄȽɁȷȾȷɆ  13: ɆɈɀɄȺɅȷɆɀȷɇȽȾɃɆ ɄȽɁȷȾȷɆ ũȽȷ ɇȼ ɀȽȾɅȼ ȾȿȽɀȷȾȷ .......................................................... 187 
ɄȽɁȷȾȷɆ  14: ɆɈɀɄȺɅȷɆɀȷɇȽȾɃɆ ɄȽɁȷȾȷɆ ũȽȷ ɇȼ ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ ........................................................ 188 
ɄȽɁȷȾȷɆ  15: ɆɈɀɄȺɅȷɆɀȷɇȽȾɃɆ ɄȽɁȷȾȷɆ ũȽȷ ɇȼ ɀȺũȷȿȼ ȾȿȽɀȷȾȷ ...................................................... 189 

 

ɄȺɅȽȺɉɃɀȺɁȷ ɉȷɅɇɋɁ 

ɉȷɅɇȼɆ 1: ŪȺɆȺȽɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ɆɇȼɁ Ⱥȿȿȷȹȷ. .................................................................. 135 
ɉȷɅɇȼɆ 2: ȷȿȿȷũȼ ɉɅȼɆȺɋɁ ũȼɆ &  ȼ ȺɄȽȹɅȷɆȼ ɆɇȼɁ ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ. .................................... 137 
ɉȷɅɇȼɆ 3: ɄȺɅȽɃɉȺɆ ɄɃɈ ȺɉɃɈɁ ɄȿȼũȺȽ ȷɄɃ ɄɈɅȾȷũȽȷ Ⱦȷɇȷ ɇɃ ɉɅɃɁȽȾɃ ȹȽȷɆɇȼɀȷ 2012-2018 ȾȷȽ 

ȸɅȽɆȾɃɁɇȷȽ ɆȺ ȷɄɃɆɇȷɆȼ 2KM ȷɄɃ ŪȺɆȺȽɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ...................................................... 138 
ɉȷɅɇȼɆ 4: ɀȺȿȺɇȼ ȷɁɃȹɃɈ ɆɇȷŪɀȼɆ ɇȼɆ ŪȷȿȷɆɆȷɆ ȷɄɃ ɈɊɃɀȺɇɅȽȾȷ ɇȼȿȺɄȽɆȾɃɄȽȾȷ ȹȺȹɃɀȺɁȷ ASTER 

GDEM ............................................................................................................................................................. 139 
ɉȷɅɇȼɆ 5: ɀȺȿȺɇȼ ȷɁɃȹɃɈ ɆɇȷŪɀȼɆ ɇȼɆ ŪȷȿȷɆɆȷɆ ȷɄɃ ɈɊɃɀȺɇɅȽȾȷ ɇȼȿȺɄȽɆȾɃɄȽȾȷ ȹȺȹɃɀȺɁȷ SRTM

......................................................................................................................................................................... 139 
ɉȷɅɇȼɆ 6: ɀȺȿȺɇȼ ȷɁɃȹɃɈ ɆɇȷŪɀȼɆ ɇȼɆ ŪȷȿȷɆɆȷɆ ȷɄɃ ɈɊɃɀȺɇɅȽȾȷ ɇȼȿȺɄȽɆȾɃɄȽȾȷȹȺȹɃɀȺɁȷ EU-

DEM ................................................................................................................................................................ 140 
ɉȷɅɇȼɆ 7: ȺɄȽȾȽɁȹɈɁɃɇȼɇȷɆ ɇɋɁ ŪȺɆȺɋɁ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ȸȷɆȺȽ ɇɃ ɆȺɁȷɅȽɃ ȷɁɃȹɃɈ ɇȼɆ 

ɆɇȷŪɀȼɆ ɇȼɆ ŪȷȿȷɆɆȷɆ ȷɄɃ ɇȷ ɈɊɃɀȺɇɅȽȾȷ ȹȺȹɃɀȺɁȷ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ. ............................................. 140 
ɉȷɅɇȼɆ 8: ɆȼɀȺȽɋɁ ŪȺɅɀȽȾȼɆ ȷɁɋɀȷȿȽȷɆ Ɇɇȼ ɁȼɆɃ ɀȼȿɃ. ................................................................. 141 
ɉȷɅɇȼɆ 9: ȷɄɃɇɈɄɋɆȼ ɄȷɅȷɀɃɅūɋɆȺɋɁ Ɇɇȼ ɁȼɆɃ ɀȼȿɃ ....................................................................... 146 
ɉȷɅɇȼɆ 10: ȷɄɃɇɈɄɋɆȼ ɄȷɅȷɀɃɅūɋɆȺɋɁ Ɇɇȼ ɄȷɅȷȿȽȷ ȾȿȺūɇȽȾɃ ......................................................... 147 
 ɉȷɅɇȼɆ 11: ȷɄɃɇɈɄɋɆȼ ɄȷɅȷɀɃɅūɋɆȺɋɁ ɆɇɃ ɆȷɅȷȾȼɁȽȾɃ. .................................................................. 147 
ɉȷɅɇȼɆ 12: ȷɄɃɇɈɄɋɆȼ ɄȷɅȷɀɃɅūɋɆȺɋɁ ɆɇȼɁ ɄȺɅȽɃɉȼ ɇɋɁ ŪȺȽɋɅɈɉȺȽɋɁ. ......................................... 148 

 

 

ɄȺɅȽȺɉɃɀȺɁȷ ȹȽȷũɅȷɀɀȷɇɋɁ 

ȹȽȷũɅȷɀɀȷ 1: ɄȿȼŪɃɆ ȺũũɅȷūɋɁ ɇɋɁ ȾɈɅȽɋɁ ȾȷɇȼũɃɅȽɋɁ ɇȼɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ. .............. 136 
ȹȽȷũɅȷɀɀȷ 2: ȹȽȷɉɅɃɁȽȾȼ ȷɁȷɄȷɅȷɆɇȷɆȼ ɇȼɆ ȺȿȷɉȽɆɇȼɆ ɇȽɀȼɆ ɇɃɈ ȹȺȽȾɇȼ NDVI  ɇɃɈ ɃɅɈɉȺȽɃɈ 

ũȺɅȷȾɃɄȺɇɅȷɆ. ............................................................................................................................................... 145 
ȹȽȷũɅȷɀɀȷ 3: ɄɃɆɃɆɇɃ ɆɈɀɀȺɇɃɉȼɆ ɆɇɃ ȺɅɋɇȼɀȷɇɃȿɃũȽɃ ɀȺ ȸȷɆȼ ɇɃ ūɈȿɃ. ................................. 162 
ȹȽȷũɅȷɀɀȷ 4: ɄɃɆɃɆɇɃ ȸȺȿɇȽɋɆȼɆ ɇȼɆ ȺȽȾɃɁȷɆ ɇɋɁ ɆɈɀɀȺɇȺɉɃɁɇɋɁ ũȽȷ ɇɃ ȷɁɇȽȾȺȽɀȺɁɃ ɇȼɆ 

ũȺɋũɅȷūȽȷɆ..................................................................................................................................................... 164 
ȹȽȷũɅȷɀɀȷ 5: ɄɃɆɃɆɇɃ ɆɈɀɀȺɇɃɉȼɆ ɆɇɃ ȺɅɋɇȼɀȷɇɃȿɃũȽɃ ɀȺ ȸȷɆȼ ɇɃ ūɈȿɃ. ................................. 164 
ȹȽȷũɅȷɀɀȷ 6: ɄɃɆɃɆɇɃ ɆɈɀɀȺɇɃɉȼɆ ɆɇɃ ȺɅɋɇȼɀȷɇɃȿɃũȽɃ ɀȺ ȸȷɆȼ ɇȼɁ ȼȿȽȾȽȷ. ............................ 165 
ȹȽȷũɅȷɀɀȷ 7: ɄɃɆɃɆɇɃ ɆɈɀɀȺɇɃɉȼɆ ɆɇɃ ȺɅɋɇȼɀȷɇɃȿɃũȽɃ, ɀȺ ȸȷɆȼ ɇɃɁ ɇȽɇȿɃ ɆɄɃɈȹɋɁ. ............ 165 
ȹȽȷũɅȷɀɀȷ 8: Ȱɇȼ ȺɅũȷɆȽȷɆ ɇɋɁ ɆɈɀɀȺɇȺɉɃɁɇɋɁ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ. ................................................. 166 
ȹȽȷũɅȷɀɀȷ 9: ȹɈɁȼɇȽȾɃɆ ɉɋɅɃɆ ȺɅũȷɆȽȷɆ, ɆɇɃɁ ɃɄɃȽɃ ɃȽ ɆɈɀɀȺɇȺɉɃɁɇȺɆ ɀɄɃɅɃɈɁ Ɂȷ ȹȽȹȷɂɃɈɁ ɇȷ 

ɀȷŪȼɀȷɇȷ ɇɃɈɆ. ........................................................................................................................................... 166 
ȹȽȷũɅȷɀɀȷ 10: ȷɄɃɊȺȽɆ ɇɋɁ ɆɈɀɀȺɇȺɉɃɁɇɋɁ ũȽȷ ɇȷ ȺɀɄɃȹȽȷ ɇȼɆ ȺɁɆɋɀȷɇɋɆȼɆ ɇɃɈ ȹȽȷɆɇȼɀȷɇɃɆ 

ɆɇȼɁ ȺȾɄȷȽȹȺɈɇȽȾȼ ȹȽȷȹȽȾȷɆȽȷ. ................................................................................................................... 168 
ȹȽȷũɅȷɀɀȷ 11: ɄɃɆɃɆɇɃ ɇɃɈ ȸȷŪɀɃɈ ȸȺȿɇȽɋɆȼɆ ɇȼɆ ȺȽȾɃɁȷɆ ɇɋɁ ɆɈɀɀȺɇȺɉɃɁɇɋɁ ũȽȷ ɇȼ ɆɉȺɆȼ 

ȺȾɄȷȽȹȺɈɆȼɆ ï ȹȽȷɆɇȼɀȷɇɃɆ (ȾȷȽ ɇɋɁ ɆɉȺɇȽȾɋɁ ũȺɋɉɋɅȽȾɋɁ ɇȺɉɁɃȿɃũȽɋɁ) ɀȺɇȷ ɇȼɁ ȺɁȼɀȺɅɋɆȼ. ... 168 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

13 
 

 

ɄȺɅȽȿȼɊȼ 

 

ȼ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ ŭɘŬŰɟɘɓɐ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ũŮɤɚɞɔɘəɐɠ 

ȾɚɖɟɞɜɞɛɘɎɠ (Geological Heritage/ Geoheritage) ɛŮ Űɖ ůɡɛɓɞɚɐ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ 

(Remote Sensing) əŬɘ Űɤɜ ɆɡůŰɖɛɎŰɤɜ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ (Geographic 

Information Systems/GIS). ȼ ɏɜɜɞɘŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ˊŮɟɘəɚŮɑŮɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɐ əŬɘ ůˊɎɜɘŮɠ ɔŮɤɛɞɟűɏɠ, ˊŮŰɟɩɛŬŰŬ, ŬˊɞɚɘɗɩɛŬŰŬ, ŬˊɞɗɏůŮɘɠ əŬɘ 

ŭɘŬŭɘəŬůɑŮɠ, ɞɘ ɞˊɞɑŮɠ ůɡɜɗɏŰɞɡɜ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ əɎɗŮ ˊŮɟɘɞɢɐɠ. ȼ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ 

əɎɗŮ ˊŮɟɘɞɢɐɠ ŬˊɞŰŮɚŮɑ ŬɜŬˊɧůˊŬůŰɞ əɞɛɛɎŰɘ Űɖɠ ŮɡɟɨŰŮɟɖɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ, ɖ ɞˊɞɑŬ ɛŮ 

Űɖ ůŮɘɟɎ Űɖɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ əŬɘ Űɞɜ ˊɞɚɘŰɘůɛɧ Űɞɡɠ.  

 ȼ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɑŬɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ɛŮɔɎɚɞ űɎůɛŬ ɓɖɛɎŰɤɜ ɐ 

ůŰŬŭɑɤɜ, Ŭˊɧ Űɞɜ ŮɜŰɞˊɘůɛɧ, Űɖɜ ɞɟɘɞɗɏŰɖůɐ, Űɖɜ ŬˊɞŰɨˊɤůɐ, Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɖɠ, ɛɏɢɟɘ əŬɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɐ Űɖɠ ɔɘŬ ŭɘɎűɞɟɞɡɠ ůəɞˊɞɨɠ, əɡɟɑɤɠ 

ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ŮɟŮɡɜɖŰɘəɞɨɠ-ŮˊɘůŰɖɛɞɜɘəɞɨɠ əŬɘ ŰɞɡɟɘůŰɘəɞɨɠ. ȼ ɇɖɚŮˊɘůəɧˊɖůɖ əŬɘ 

ŮɘŭɘəɧŰŮɟŬ ɖ ɡˊɞəŬŰɖɔɞɟɑŬ ŬɡŰɐɠ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ ɄŬɟŬŰɐɟɖůɖ Űɖɠ ũɖɠ (Earth 

Observation), əŬɗɩɠ əŬɘ ŰŬ GIS, ůɡɜɘůŰɞɨɜ ŮˊɘůŰɐɛŮɠ əŬɘ ŮɟɔŬɚŮɑŬ - ɛɏɟɞɠ Űɖɠ ŮɡɟɨŰŮɟɖɠ 

ũŮɤɢɤɟɘəɐɠ ȺˊɘůŰɐɛɖɠ əŬɘ ɇŮɢɜɞɚɞɔɑŬɠ (Geospatial Science &Techonology) - ˊɞɡ ɏɢɞɡɜ 

ůɖɛŮɘɩůŮɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɎɚɛŬŰŬ ˊɟɞɧŭɞɡ əŬɘ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ˊɞɚɚɎ ɎɚɚŬ 

ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ əŬɘ əŬŰôŮˊɏəŰŬůɖ ůŰɖ ũŮɤɚɞɔɑŬ.  

Ƀ əɨɟɘɞɠ ůəɞˊɧɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ əŬɘ ŬɜɎŭŮɘɝɖ ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɧŭɤɜ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ, əŬɗɩɠ əŬɘ Űɤɜ GIS, ůŰɖɜ Ůɜ ɔɏɜŮɘ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

ï Ŭˊɧ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɖɠ ɏɤɠ Űɖɜ Ŭɝɘɞˊɞɑɖůɐ Űɖɠ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɚɐűɗɖəŬɜ 

ɡˊɧɣɖ əŬɘ ŭɘŮɟŮɡɜɐɗɖəŬɜ ŰɟŮɘɠ ɓŬůɘəɞɑ Űɨˊɞɘ ɇɖɚŮˊɘůəɧˊɖůɖɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ GIS, 

ɧˊɞɡ ŬɡŰɧ əɟɑɗɖəŮ ůəɧˊɘɛɞ/ŮűɘəŰɧ. ɆɡɔəŮəɟɘɛɏɜŬ, ůɡɛˊŮɟɘɚɐűɗɖəŬɜ ɖ ȺˊɑɔŮɘŬ 

ɇɖɚŮˊɘůəɧˊɖůɖ (laser scanner), ɖ ŮɜŬɏɟɘŬ ɛŮ Űɖɜ ɢɟɐůɖ ɆɡůŰɖɛɎŰɤɜ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ 

ȷŮɟɞůəŬűɩɜ/ɆɛɖȺȷ əŬɘ ɖ ȹɘŬůŰɖɛɘəɐ, ɛŮ Űɖɜ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ əŬɘ Ɏɚɚɤɜ 

ŭŮŭɞɛɏɜɤɜ/ɛŮŰɟɐůŮɤɜ Ŭˊɧ Űɞ ŭɘɎůŰɖɛŬ. 

ȼ ŮűŬɟɛɞɔɐ əŬɘ ŭɘŮɟŮɨɜɖůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS ɏɚŬɓŮ 

ɢɩɟŬ ɡˊɧ Űɖ ɛɞɟűɐ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɩɜ ɛŮɚŮŰɩɜ (case studies), ɞɘ ɞˊɞɑŮɠ əŬɚɨˊŰɞɡɜ ɧɚɞ Űɞ 

űɎůɛŬ Űɤɜ ɢŬɟŰɞɔɟŬűɘəɩɜ əɚɘɛɎəɤɜ. Ƀɘ əɚɑɛŬəŮɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ Ůɗɜɘəɐ, ɛɘəɟɐ, ɛŮůŬɑŬ 

əŬɘ ɛŮɔɎɚɖ. ȷűɞɟɞɨɜ ɛɑŬ ɢɩɟŬ (ȺɚɚɎŭŬ), Ůˊɘɛɏɟɞɡɠ ˊŮɟɘɞɢɏɠ, ɔŮɤɛɞɟűɏɠ, ŬɜŰɘəŮɑɛŮɜŬ (ˊ.ɢ. 

ŬˊɞɚɘɗɩɛŬŰŬ əŬɘ ˊŮŰɟɩɛŬŰŬ/ůɢɖɛŬŰɘůɛɞɨɠ), ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ. ȹɘŮɟŮɡɜɐɗɖəŬɜ ɞɘ Ůɜ ɚɧɔɤ ŭɡɜŬŰɧŰɖŰŮɠ ůŮ ɧɚŬ ŰŬ Ůˊɘɛɏɟɞɡɠ ɓɐɛŬŰŬ 

ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ.  

ȼ ɘŭɘŬɘŰŮɟɧŰɖŰŬ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ˊɟɤŰɞŰɡˊɑŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬűɞɟɎ ŬɟɢɘəɎ ůŰɖ ůɡůɢɏŰɘůɖ 

Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛŮ Űɖɜ ŮˊɘůŰɐɛɖ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ŰŬ GIS, əŬɗɩɠ əŬɘ 

ůŰɖɜ əŬŰɎ ˊŮɟɑˊŰɤůɖ ŬəɟɑɓŮɘŬ Ŭˊɧŭɞůɖɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ. ɀŮɚŮŰɐɗɖəŮ ɖ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ ůŮ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ, ŭɑɜɞɜŰŬɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ɞɘ ŰɟŮɘɠ Űɨˊɞɘ 

Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ɤɠ ˊɟɞɠ Űɖɜ ůɡɛɓɞɚɐ Űɞɡɠ ůŮ əɎɗŮ ůŰɎŭɘɞ Űɖɠ 

ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ ɛŮɚɏŰɖ ŬɡŰɐ ůɡɛˊɚɖɟɩɜŮŰŬɘ ɛɏůɤ Űɖɠ ŮɝɏŰŬůɖɠ 

Űɖɠ ɢɟɐůɖɠ Űɤɜ GIS ůŰŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧɚɤɜ Űɤɜ ůŰŬŭɑɤɜ ɛŮɚɏŰɖɠ 

Űɖɠ ůɡɛɓɞɚɐɠ Űɤɜ ŭɡɞ ŬɜŰɘəŮɘɛɏɜɤɜ ůŮ ůɢɏůɖ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ Űɞɡ Ⱥɚɚɖɜɘəɞɨ 
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ɢɩɟɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůˊɑůɖɠ ůŮ ɛɘŬ ˊɟŬəŰɘəɐ ŮűŬɟɛɞɔɐ ůŰɖɜ ŮəˊŬɘŭŮɡŰɘəɐ ŭɘŬŭɘəŬůɑŬ, 

ɤɠ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ Ŭɝɘɞˊɞɑɖůɐɠ Űɞɡɠ ůŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ 

(ŮəˊŬɑŭŮɡůɖ, Ůɜ ˊɟɞəŮɘɛɏɜɤ). ɋůŰɧůɞ, ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞɜ Űɞɡɟɘůɛɧ, ůŮ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛɞɡůŮɑɤɜ ˊɞɡ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ˊŬɘŭɘɎ, ŮɜɐɚɘəŮɠ əŬɘ ɎŰɞɛŬ Ůɘŭɘəɩɜ 

əŬŰɖɔɞɟɘɩɜ (ȷɛŮȷ ə.Ŭ.). 

ȼ ŬɜɎˊŰɡɝɖ Űɖɠ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ Űɖɠ ȺɚɚɎŭŬɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS, 

ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɛŮ ɧůɞ Űɞ ŭɡɜŬŰɧ ɛŮɔŬɚɨŰŮɟɖ ɢɤɟɘəɐ ŬəɟɑɓŮɘŬ, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ Űɞ 

ůɡɜŭɡŬůɛɧ ɛŮ ˊŮɟŬɘŰɏɟɤ ŰɖɚŮˊɘůəɞˊɘəɎ əŬɘ ɎɚɚŬ ɔŮɤɢɤɟɘəɎ ˊɟɞɥɧɜŰŬ/ˊɚɖɟɞűɞɟɑŮɠ. ɀŮ 

ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ˊɟɞəɨˊŰɞɡɜ ɜɏŬ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ ůŮ Űɞˊɘəɧ, ˊŮɟɘűŮɟŮɘŬəɧ 

əŬɘ Ůɗɜɘəɧ ŮˊɑˊŮŭɞ, ŰŬ ɞˊɞɑŬ ŭŮ ɛˊɞɟɞɨůŬɜ ɜŬ ŮɝŬɢɗɞɨɜ ɛɏɢɟɘ ůɐɛŮɟŬ ůŮ ŬɡŰɐɜ Űɖɜ ɏəŰŬůɖ 

əŬɘ ŬəɟɑɓŮɘŬ. ɆɖɛŬɜŰɘəɧ ŮɑɜŬɘ, ɧŰɘ ɖ ɨˊŬɟɝɖ Űɖɠ (ŮɚŮɨɗŮɟŬ ˊɟɞůɓɎůɘɛɖɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ) 

ɔŮɤɓɎůɖɠ ŬɜɞɑɔŮɘ ˊɞɚɚɏɠ ɛŮɚɚɞɜŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ Ŭɝɘɞˊɞɑɖůɐɠ Űɖɠ Ŭˊɧ əɎɗŮ 

ŮɜŭɘŬűŮɟɧɛŮɜɞ ɢɟɐůŰɖ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ əɎɗŮ Ůɑŭɞɡɠ ůɢŮŰɘəɐ (ɡˊɎɟɢɞɡůŬ ɐ ɛŮɚɚɞɜŰɘəɐ) 

ɔŮɤɢɤɟɘəɐ ˊɚɖɟɞűɞɟɑŬ.  

ȷɜŬűɞɟɘəɎ ɛŮ Űɖɜ ˊɟɤŰɞŰɡˊɑŬ ůŰɘɠ Ůˊɘɛɏɟɞɡɠ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɏɠ ɛŮɚɏŰŮɠ ůŰɘɠ ŰɟŮɘɠ 

ɓŬůɘəɏɠ əɚɑɛŬəŮɠ (ɛɘəɟɐ-ɛŮůŬɑŬ-ɛŮɔɎɚɖ), ŰŮəɛɖɟɘɩɜɞɜŰŬɘ ɣɖűɘŬəɎ ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ (əɟŬɜɑɞ ŬɟəɞɨŭŬɠ, ˊŮŰɟɩɛŬŰŬ, ɁɡɛűɧˊŮŰɟŬ), Ůɜɩ ɛŮɚŮŰɩɜŰŬɘ ŭɘɎűɞɟŮɠ 

ˊŬɟɎɛŮŰɟɞɘ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ Űɖɠ ɀɐɚɞɡ (ɞɚɘůŰɘəɎ ɤɠ ˊɟɞɠ Űɞɡɠ ŭɡɜŬŰɞɨɠ Űɟɧˊɞɡɠ 

ˊŬɟɏɛɓŬůɖɠ ɛŮ ɇɖɚŮˊɘůəɧˊɖůɖ əŬɘ GIS), ɤɠ ŮɜŭŮɘəŰɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ůɡɛɓɞɚɐɠ Űɤɜ 

ɔŮɤɢɤɟɘəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ ŭŮŭɞɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ, ɤɠ ˊɟɞɠ ŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ 

əŬɘ ŮɘŭɘəɧŰŮɟŬ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ, ŰŮəɛɖɟɘɩɜŮŰŬɘ ɛŮ ŬˊŰɎ əŬɘ ɛŮŰɟɐůɘɛŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɖ ůɡɛɓɞɚɐ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ ůŮ 

ŭɘŬűɞɟŮŰɘəɏɠ ůɡɜɗɐəŮɠ əŬɘ ŬəɟɞŬŰɐɟɘŬ, ɛɏůɤ Űɖɠ ˊɏɛˊŰɖɠ əŬɘ ŰŮɚŮɡŰŬɑŬɠ 

ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ. 

ɇɏɚɞɠ, ŭɘŬŰɡˊɩɜɞɜŰŬɘ ŮˊɘůŰɖɛɞɜɘəɎ ŰŮəɛɖɟɘɤɛɏɜŮɠ ˊɟɞŰɎůŮɘɠ ɞɡůɘŬůŰɘəɐɠ Ŭɝɘɞˊɞɑɖůɖɠ 

Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɀŮ ɓɎůɖ 

ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ˊŬɟɏɢɞɜŰŬɘ əŬŰŮɡɗɡɜŰɐɟɘŮɠ ɔɟŬɛɛɏɠ ɛŮ Űɖ ɛɞɟűɐ ˊɘɜɎəɤɜ, 

ɤɠ ˊɟɞɠ Űɖ ɢɟɐůɖ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ůɡɜŬɟŰɐůŮɘ Űɖɠ əɚɑɛŬəŬɠ əŬɘ Űɞɡ ůŰŬŭɑɞɡ 

ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. 
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ABSTRACɇ 

 

The present doctoral thesis investigates the management of Geological Heritage, focusing 

on the contribution of Remote Sensing and Geographic Information Systems (GIS). The 

concept of geological heritage includes characteristic or even rare landforms, rocks, fossils, 

deposits and processes, which make up the geological history of each region. The geological 

history of each region is an integral part of the wider history of the Earth, which in turn is 

linked to people and their culture. The management of geological heritage includes a wide 

range of steps or stages, from its identification, delineation, mapping, monitoring and 

protection to its utilization for various purposes, mainly educational, research-scientific and 

touristic. Remote Sensing, and in particular its branch related to Earth Observation, as well 

as GIS, are both sciences and tools - part of the broader domain of Geospatial Science and 

Technology - that have rapidly evolved in recent years and have found application in different 

scientific fields, among which that of Geology. The main purpose of this thesis is to study 

and showcase advanced Remote Sensing methods, as well as GIS, in the broader management 

of geological heritage - from its identification to its utilization. In the framework of the thesis, 

three main types of Remote Sensing were considered and investigated, in combination with 

GIS, where this was deemed appropriate/feasible. More specifically, Terrestrial Remote 

Sensing, Aerial Remote Sensing with the use of Unmanned Aircraft Systems, and Spaceborne 

Remote Sensing with the use of satellite images and other data/measurements from space 

were considered. The application and investigation of the potentialities of Remote Sensing 

and GIS were examined in the form of case studies, which cover the entire range of 

cartographic scales. The scales correspond to national, small, medium and large. They 

concern a country (Greece), individual regions, landforms, and objects (e.g., fossils and 

rocks/formations), which can be characterized as geological heritage. These potentialities 

were explored in all individual steps of geological heritage management. The distinctive 

quality and originality of the thesis concern firstly the holistic association of the geological 

heritage with the science of Remote Sensing and GIS, as well as the accuracy of the relevant 

information for each case study. Geological heritage was studied at all scales, while all three 

types of Remote Sensing were applied and examined in terms of contribution to each stage 

of geological heritage management. This study is complemented by the examination of the 

use of GIS in the management stages. Part of the results were also applied, as an additional 

case study, in the educational process, as a characteristic example of their utilization in higher 

stages of management (education, in this case). However, they can be also used in tourism, 

in museum activities designed for children, adults, and disabled people. The development of 

a database for the geoheritage of Greece in a GIS environment provides information with as 

much spatial accuracy as possible, which allows for their combination with further remote 

sensing and other geospatial products/information. With this, new data on geoheritage at the 

local, regional and national level emerge, which could not be collected to this extent and 

precision to date. It is important to note that the existence of the (open access) geodatabase 

allows for many future possibilities for its utilization by any interested user, in combination 

with any kind of relevant (existing or future) geospatial information. Concerning the 

originality of the individual case studies at the three main scales (small-medium-large), 
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important geoheritage elements (bear skull, rocks, Nymphopetra formation) are digitally 

documented, while various parameters of the geoheritage of Milos Island are studied 

(holistically in terms of possible ways of intervention with Remote Sensing and GIS), as 

indicative cases of the contribution of geospatial technologies and data. Furthermore, 

regarding the higher stages of management, and in particular the exploitation of geoheritage, 

the contribution of geospatial data to educational purposes in different circumstances and for 

different audiences is documented with tangible and measurable results in the last case study. 

Scientifically substantiated proposals for the purposeful utilization of Remote Sensing and 

GIS in geological heritage management are propounded. Finally, based on the results of the 

thesis, ensemble guidelines are provided in the form of tables, regarding the use of geospatial 

data, in relation to the scale and stage of geoheritage management. 
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ȾȺūȷȿȷȽɃ 1: ȺȽɆȷũɋũȼ 

1.1  ȷɁɇȽȾȺȽɀȺɁɃ - ɆȾɃɄɃɆ - ȹɃɀȼ 

 

ȷɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŭŬəŰɞɟɘəɐɠ ɏɟŮɡɜŬɠ ŬˊɞŰŮɚŮɑ ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ (ɐ 

ɔŮɤəɚɖɟɞɜɞɛɘɎ) əŬɘ ɖ ŭɘŬɢŮɑɟɘůɐ Űɖɠ, ɛŮ ɏɛűŬůɖ ůŰɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛɓɞɚɐɠ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ ɆɡůŰɖɛɎŰɤɜ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ (Geographical 

Information Systems/GIS) ˊɟɞɠ ŬɡŰɧ Űɞ ůəɞˊɧ. ũɘŬ Űɖɜ ŭɘŮɝɞŭɘəɧŰɖŰŬ Űɖɠ ŮɝɏŰŬůɖɠ 

ɛŮɚŮŰɐɗɖəŬɜ ɞɘ ŰɟŮɘɠ Űɨˊɞɘ ŰɖɚŮˊɘůəɧˊɖůɖɠ (ŮˊɑɔŮɘŬ, ŮɜŬɏɟɘŬ əŬɘ ŭɘŬůŰɖɛɘəɐ), ɩůŰŮ ɜŬ 

ɚɖűɗɞɨɜ ɡˊɧɣɘɜ ɧɚŮɠ ɞɘ ɛɞɟűɏɠ Űɖɠ, ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ɛŮɚɏŰɖ Ůɜɧɠ ůɢŮŰɘəɞɨ 

ŬɜŰɘəŮɘɛɏɜɞɡ (ˊ.ɢ. ŬˊɞɚɑɗɤɛŬ), ɛɘŬɠ ɔŮɤɛɞɟűɐɠ ɐ Ůɜɧɠ ɔŮɤŰɧˊɞɡ ï ůŰɞɘɢŮɑŬ, ŰŬ ɞˊɞɑŬ 

ůɡɜɞˊŰɘəɎ ŬˊɞŰŮɚɞɨɜ Űɖ ɛŬəɟɞůəɞˊɘəɐ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ. ɀɏɟɞɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ ɗŮɤɟŮɑŰŬɘ əŬɘ ɖ ɛɘəɟɞůəɞˊɘəɐ əɚɖɟɞɜɞɛɘɎ, ŭɖɚŬŭɐ ŰŬ ɛɘəɟɞŬˊɞɚɘɗɩɛŬŰŬ ɐ 

ŬəɧɛŬ əŬɘ ɞɘ ɞɟɡəŰɞɚɞɔɘəɏɠ Űɞɛɏɠ, ŰŬ ɞˊɞɑŬ ɛŮɚŮŰɧɜŰŬɘ ɛŮ ɛɘəɟɞůəɧˊɘŬ. ȹɘŮɡəɟɘɜɑɕŮŰŬɘ, ɧŰɘ 

Ŭɜ əŬɘ ɖ ˊŬɟŬŰɐɟɖůɖ ɛŮ ɛɘəɟɞůəɧˊɘŬ ɛˊɞɟŮɑ ŰɡˊɘəɎ ɜŬ ɗŮɤɟɖɗŮɑ ŰɖɚŮˊɘůəɞˊɘəɐ ɛɏɗɞŭɞɠ, 

Ůűɧůɞɜ ŭŮɜ ɡˊɎɟɢŮɘ ɎɛŮůɖ ŮˊŬűɐ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ, ŭŮ ɗŬ ŬˊɞŰŮɚɏůŮɘ ɛɏɟɞɠ Űɖɠ 

ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ, əŬɗɩɠ ůŰɖɜ ˊɟɎɝɖ ůɡɜɘůŰɎ ɏɜŬ ŮɜŰŮɚɩɠ ŭɘŬűɞɟŮŰɘəɧ ˊŮŭɑɞ ɏɟŮɡɜŬɠ.  

ɇŬ əɨɟɘŬ ŮɟŮɡɜɖŰɘəɎ ŮɟɤŰɐɛŬŰŬ ůŰŬ ɞˊɞɑŬ ŮˊɘɢŮɘɟŮɑ ɜŬ ŬˊŬɜŰɐůŮɘ ɖ ˊŬɟɞɨůŬ ŭɘŭŬəŰɞɟɘəɐ 

ŭɘŬŰɟɘɓɐ ŮɑɜŬɘ: 

1. ɄɞɘŬ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ əŬŰɎɚɚɖɚŬ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ 

ůŰɘɠ ŭɘɎűɞɟŮɠ əɚɑɛŬəŮɠ; 

2. ɀŮ ˊɞɘɞɡɠ Űɟɧˊɞɡɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ŰŬ GIS ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ; 

3. ɆŮ ˊɞɘŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ɛˊɞɟɞɨɜ ɜŬ ůɡɜŮɘůűɏɟɞɡɜ ɖ 

ɇɖɚŮˊɘůəɧˊɖůɖ əŬɘ ŰŬ GIS; 

ȼ ŭɘŬŰɟɘɓɐ ŬˊɞůəɞˊŮɑ əɡɟɑɤɠ ůŰɖ ɛŮɚɏŰɖ əŬɘ ŬɜɎŭŮɘɝɖ ˊɟɞɖɔɛɏɜɤɜ ɛŮɗɧŭɤɜ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ, əŬɗɩɠ əŬɘ Űɤɜ GIS, ůŰɖɜ Ůɜ ɔɏɜŮɘ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

ï ůŮ ɧɚŬ ŰŬ ůŰɎŭɘŬ Ŭˊɧ Űɞɜ ŮɜŰɞˊɘůɛɧ ɏɤɠ əŬɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɐ Űɖɠ, ɧˊɞɡ ŬɡŰɧ ŮɑɜŬɘ ŭɡɜŬŰɧ. 

ɇŮɚɘəɧɠ ůəɞˊɧɠ ŮɑɜŬɘ ɖ ŭɘŬŰɨˊɤůɖ ŮˊɘůŰɖɛɞɜɘəɎ ŰŮəɛɖɟɘɤɛɏɜɤɜ ˊɟɞŰɎůŮɤɜ/ɚɨůŮɤɜ 

ɞɡůɘŬůŰɘəɐɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS, ŬɚɚɎ əŬɘ ůɡɜŮɟɔɘɩɜ Űɞɡɠ, ɔɘŬ 

Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. Ƀɘ Ůˊɘɛɏɟɞɡɠ ůŰɧɢɞɘ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŮɑɜŬɘ: 

1. ȼ ŭɘŮɟŮɨɜɖůɖ ŭɘŬűɧɟɤɜ Űɨˊɤɜ əŬɘ ɛŮɗɧŭɤɜ ɇɖɚŮˊɘůəɧˊɖůɖɠ ɤɠ ˊɟɞɠ Űɞɜ əɨɟɘɞ ůəɞˊɧ 

2. ȼ ɛŮɚɏŰɖ ůŮ/ɗŮɩɟɖůɖ ŭɘŬűɧɟɤɜ ɢŬɟŰɞɔɟŬűɘəɩɜ əɚɘɛɎəɤɜ, ůŮ ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɞ 

ŮəɎůŰɞŰŮ Ůɑŭɞɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

3. ȼ ŮűŬɟɛɞɔɐ/ŬɜɎŭŮɘɝɖ Űɤɜ ˊŬɟŬˊɎɜɤ ůŰɖ ɓɎůɖ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɩɜ ɛŮɚŮŰɩɜ (case 

studies), ɞɘ ɞˊɞɑŮɠ əŬɚɨˊŰɞɡɜ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ əŬɘ ŰŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. 

ȼ ˊɟɤŰɞŰɡˊɑŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ɏɔəŮɘŰŬɘ Űɧůɞ ůŰɖɜ ɞɚɘůŰɘəɐ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɧůɞ əŬɘ ůŰɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛɓɞɚɐɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ 

Űɤɜ GIS ůŮ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ əŬɘ ŰŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɐɠ Űɖɠ. ɇɞ ˊŮŭɑɞ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ɛŮɗɧŭɤɜ ɇɖɚŮˊɘůəɧˊɖůɖɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ (ˊɞɚɘŰɘůŰɘəɐɠ ɐ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ) ŮɑɜŬɘ ɏɜŬ ŬɟəŮŰɎ ɜɏɞ əŬɘ ŭɡɜŬɛɘəɎ ŬɜŮɟɢɧɛŮɜɞ ˊŮŭɑɞ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ 
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ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ůɢŮŰɘəɎ ˊɟɧůűŬŰɖ, ůɡůŰɖɛŬŰɘəɐ ŭɘŬɗŮůɘɛɧŰɖŰŬ ˊɚɖɗɩɟŬɠ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

(ŭɞɟɡűɞɟɘəɩɜ ə.Ŭ.) ŭŮŭɞɛɏɜɤɜ ŭɘŬűɞɟŮŰɘəɞɨ Űɨˊɞɡ, əŬɗɩɠ əŬɘ ɛŮ Űɖ ɗŮŬɛŬŰɘəɐ ɓŮɚŰɑɤůɖ 

Űɖɠ ˊɟɞůɓŬůɘɛɧŰɖŰŬɠ (ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ űɞɟɖŰɧŰɖŰŬɠ) ůŮ ɔŮɤɢɤɟɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ 

Ŭɘɢɛɐɠ (ůɎɟɤůɖ ɛŮ ůɡůŰɐɛŬŰŬ ɚɏɘɕŮɟ, ŰɟɘůŭɘɎůŰŬŰŮɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ əŬɘ ŮəŰɡˊɩůŮɘɠ, 

ŭɘŮɡɟɡɛɏɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ GIS ə.Ŭ.). Ⱥˊɘˊɚɏɞɜ, ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ůɡɜŬűŮɑɠ ɛŮɚɏŰŮɠ, (ˊ.ɢ. 

Wiseman & El-Baz 2007, Cowley 2010, Risbøla et al. 2014, Brutto et al. 2014, Elfadaly et 

al. 2019, Hadjimitsis et al. 2020, Karagianni 2021, Wilson 2021), ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛɏɢɟɘ ůɐɛŮɟŬ, Ŭűɞɟɞɨɜ əɡɟɑɤɠ ůŰɖɜ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ, Ůɜɩ, 

ůɡɔəɟɘŰɘəɎ, ɖ űɡůɘəɐ əɚɖɟɞɜɞɛɘɎ əŬɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞ ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɏɢɞɡɜ 

ŭɘŮɟŮɡɜɖɗŮɑ ŮɚɎɢɘůŰŬ. 

ȼ ŭɘŬŰɟɘɓɐ ŬɜŬˊŰɨůůŮŰŬɘ ůŮ ɞəŰɩ əŮűɎɚŬɘŬ. 

ɆŰɞ ˊɟɩŰɞ əŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ əŬɘ ɞ ůəɞˊɧɠ Űɖɠ. 

ɆɡɜɞˊŰɘəɎ, ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ɞ Ůɝɞˊɚɘůɛɧɠ əŬɘ ɖ ɔŮɜɘəɐ 

ɛŮɗɞŭɞɚɞɔɑŬ ŭɘŮɝŬɔɤɔɐɠ Űɖɠ ɛŮɚɏŰɖɠ. ɀŮ Űɞ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ ŮɟɔŬůɘɩɜ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŰŬ 

Ůˊɘɛɏɟɞɡɠ ůŰɎŭɘŬ Űɖɠ ɛŮɚɏŰɖɠ əŬɘ ɞɘ ɛŮŰŬɝɨ Űɞɡɠ ůɡůɢɏŰɘůɖ. 

ȷəɞɚɞɨɗɤɠ, ůŰɞ ŭŮɨŰŮɟɞ əŮűɎɚŬɘɞ, ˊɟɞůŭɘɞɟɑɕŮŰŬɘ Űɞ Ůɜɜɞɘɞɚɞɔɘəɧ ˊɚŬɑůɘɞ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɖ əŬŰɖɔɞɟɘɞˊɞɑɖůɐ Űɖɠ, əŬɗɩɠ əŬɘ ŰŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɐɠ Űɖɠ 

ɓɎůŮɘ ɓɘɓɚɘɞɔɟŬűɑŬɠ. ɄɟɞůŭɘɞɟɑɕŮŰŬɘ Ůˊɑůɖɠ ɖ ɏɜɜɞɘŬ Űɖɠ ɢŬɟŰɞɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ, ɖ ɞˊɞɑŬ 

əŬŰɏɢŮɘ əɞɛɓɘəɧ ɟɧɚɞ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ŭɘŬŰɟɘɓɐɠ. Ⱥˊɘˊɚɏɞɜ, ůŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ 

ŬɜŬűɏɟɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ɞɟɘůɛɏɜŬ ɓŬůɘəɎ ɐ/əŬɘ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŮˊɘůŰɐɛɖɠ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ əɟɑůɘɛŬ ɔɘŬ Űɖ ŭɘŬŰɟɘɓɐ.   

ɆŰɞ ŰɟɑŰɞ əŮűɎɚŬɘɞ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ əŬɘ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ɛŮɚɏŰɖɠ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŮəɎůŰɞŰŮ ŮɝŮŰŬɕɧɛŮɜɞɡ ůŰɞɘɢŮɑɞɡ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɧˊɤɠ ɏɢŮɘ ŮˊɘɚŮɢɗŮɑ ɓɎůŮɘ Űɖɠ əɚɑɛŬəŬɠ ɛŮɚɏŰɖɠ. ȰŰůɘ, ˊ.ɢ. ɔɘŬ Űɖ 

ɛɘəɟɐ əɚɑɛŬəŬ ŭɑɜɞɜŰŬɘ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ Ɂɐůɞ ɀɐɚɞ, ɔɘŬ Űɖ ɛŮůŬɑŬ 

əɚɑɛŬəŬ ˊŮɟɘɔɟɎűŮŰŬɘ ɞ ɔŮɩŰɞˊɞɠ Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ, Ůɜɩ ɔɘŬ Űɖ ɛŮɔɎɚɖ əɚɑɛŬəŬ 

ˊŮɟɘɔɟɎűɞɜŰŬɘ Űɞ ŬˊɞɚɑɗɤɛŬ Űɞɡ əɟŬɜɑɞɡ Űɖɠ ŬɟəɞɨŭŬɠ Űɤɜ ůˊɖɚŬɑɤɜ, əŬɗɩɠ əŬɘ Űɞ 

ˊɏŰɟɤɛŬ Űɞɡ ɟɞŭɞɢɟɤůɑŰɖ.  

ɇɞ ŰɏŰŬɟŰɞ əŮűɎɚŬɘɞ ˊŮɟɘɚŬɛɓɎɜŮɘ - ɔɘŬ əɎɗŮ əɚɑɛŬəŬ əŬɘ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ - ŰŬ 

ŭŮŭɞɛɏɜŬ əŬɘ Űɞɜ Ůɝɞˊɚɘůɛɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ, ɛŮ ŬɜŬűɞɟɎ ůŰɞ Ůɑŭɞɠ Űɤɜ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ůŰŬ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Ůɝɞˊɚɘůɛɞɨ, ŰŬ ɚɞɔɘůɛɘəɎ 

ŮˊŮɝŮɟɔŬůɑŬɠ, Űɞɜ ˊɚɖɗɡůɛɧ Űɞɡ ŭŮɑɔɛŬŰɞɠ ɔɘŬ ŰŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ əŬɘ Űɘɠ ůŰŬŰɘůŰɘəɏɠ 

ŬɜŬɚɨůŮɘɠ əɚˊ.   

ɇɞ ˊɏɛˊŰɞ əŮűɎɚŬɘɞ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɤɜ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɩɜ ɛŮɚŮŰɩɜ, ɞɘ 

ɞˊɞɑŮɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ŮˊɑəŮɜŰɟɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ŬɜŬɚɡŰɘəɎ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ɢɩɟɞɡ, ɖ ɞˊɞɑŬ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. ŪɏɛŬ Űɞɡ əŮűŬɚŬɑɞɡ ŬˊɞŰŮɚŮɑ Ůˊɑůɖɠ, ɖ ɛŮɚɏŰɖ Űɤɜ 

Űɟɘɩɜ ˊŮɟɘˊŰɩůŮɤɜ ɓɎůŮɘ əɚɑɛŬəŬɠ, ŮűŬɟɛɧɕɞɜŰŬɠ Űɞɡɠ əŬŰɎɚɚɖɚɞɡɠ Űɨˊɞɡɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əɎɗŮ űɞɟɎ. ȺˊɘˊɟɧůɗŮŰŬ, ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ (əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ 

ŬɡŰɐɠ) ɛɏɟɞɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŭɘŬŰɟɘɓɐɠ ůŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ - ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ȰŰůɘ, ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɛŮ ɚŮˊŰɞɛɏɟŮɘŬ ɖ 

ɛŮɗɞŭɞɚɞɔɑŬ, ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ 

ŮəɎůŰɞŰŮ ɛŮɚɏŰɖ.   
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ɆŰɞ ɏəŰɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɔəŮɜŰɟɤɛɏɜŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ ɛŮɚɏŰɖɠ, Ůɜɩ ůŰɞ 

ɏɓŭɞɛɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ɖ ŮəŰŮɜɏůŰŮɟɖ ůɡɕɐŰɖůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɐ Űɞɡɠ. ɇɏɚɞɠ, ůŰɞ 

əŮűɎɚŬɘɞ ɞəŰɩ, ŬɜŬɚɨɞɜŰŬɘ ŰŬ ɔŮɜɘəɎ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ɞɘ ˊɟɞɞˊŰɘəɏɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ 

Ŭˊɧ Űɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ůɡɛɓɞɚɐ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, Ůɜɩ ŭɑɜɞɜŰŬɘ əŬɘ ůɡɜɞɚɘəɏɠ əŬŰŮɡɗɡɜŰɐɟɘŮɠ 

ɔɟŬɛɛɏɠ/ˊɟɞŭɘŬɔɟŬűɏɠ, ɛŮ Űɖ ɛɞɟűɐ ˊɘɜɎəɤɜ. 

1.2 ɈȿȽȾȷ-ɅɃȼ ȺɅũȷɆȽɋɁ 

 

ȼ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŭŬəŰɞɟɘəɐɠ ɏɟŮɡɜŬɠ ɝŮəɑɜɖůŮ ɛŮ Űɖɜ ŮəŰŮɜɐ ɓɘɓɚɘɞɔɟŬűɘəɐ 

ŬɜŬůəɧˊɖůɖ ůŮ ɗɏɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, Űɖɜ ŮˊɘůŰɐɛɖ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS, əŬɗɩɠ əŬɘ Űɖ ůɢɏůɖ Űɤɜ ŭɡɞ ŰŮɚŮɡŰŬɑɤɜ ɛŮ Űɖ 

ɔŮɤəɚɖɟɞɜɞɛɘɎ. ȸŬůɘəɧ ˊɟɞˊŬɟŬůəŮɡŬůŰɘəɧ ɛɏɟɞɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬˊɞŰɏɚŮůŮ Ůˊɑůɖɠ ɖ 

ŮəˊŬɑŭŮɡůɖ ůŮ ůɨɔɢɟɞɜŮɠ ɛŮɗɧŭɞɡɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ GIS, ŬɚɚɎ əŬɘ ůŮ ɗŮɛŮɚɘɩŭɖ 

ůŰɞɘɢŮɑŬ ūɤŰɞɔɟŬɛɛŮŰɟɑŬɠ. 

ɆŰɞ ŮˊɧɛŮɜɞ ůŰɎŭɘɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɏɔɘɜŮ ɏɜŬɠ ˊɟɩŰɞɠ ŭɘŬɢɤɟɘůɛɧɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ ɛŮ ɓɎůɖ Űɖ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ - ɛɘəɟɐ, ɛŮůŬɑŬ əŬɘ ɛŮɔɎɚɖ, ɞˊɧŰŮ əŬɘ 

ŮˊɘɚɏɢɗɖəŬɜ ŬɜŰɑůŰɞɘɢŮɠ ɗɏůŮɘɠ əŬɘ ŬɜŰɘəŮɑɛŮɜŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. Ⱥˊɘˊɚɏɞɜ, 

ˊɟɞůŰɏɗɖəŮ ɛɑŬ ŰɏŰŬɟŰɖ əɚɑɛŬəŬ ï ɖ Ůɗɜɘəɐ ï əɡɟɑɤɠ ɔɘŬ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɛɘŬ ˊɘɞ ŮɡɟŮɑŬ 

Ŭɝɘɞˊɞɑɖůɖ əŬɘ ɞɡůɘŬůŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɤɜ GIS. ȸɎůŮɘ Űɖɠ 

ɢŬɟŰɞɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ ɛŮɚŮŰɐɗɖəŮ ɖ ůɡɛɓɞɚɐ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ (ȺˊɑɔŮɘŬɠ, ȺɜŬɏɟɘŬɠ 

əŬɘ ȹɘŬůŰɖɛɘəɐɠ) əŬɘ Űɤɜ GIS, ŮűŬɟɛɧɕɞɜŰɎɠ ŰŬ əŬŰɎ ˊŮɟɑˊŰɤůɖ ɐ/əŬɘ ůŮ ɛŮŰŬɝɨ Űɞɡɠ 

ůɡɜŭɡŬůɛɞɨɠ ůŰŬ ŮˊɘɚŮɔɛɏɜŬ ɛɏɟɖ əŬɘ ŬɜŰɘəŮɑɛŮɜŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ ŮɟɔŬůɘɩɜ (ȺȽȾɃɁȷ 1), ŰŬ ŮɟɔŬɚŮɑŬ əŬɘ ŭŮŭɞɛɏɜŬ ́ ɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Ůəˊɧɜɖůɖɠ Űɖɠ ɏɟŮɡɜŬɠ ɞɛŬŭɞˊɞɘɞɨɜŰŬɘ ɛŮ ɓɎůɖ Űɘɠ 

ůɡɜɞɚɘəɎ ˊɏɜŰŮ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɏɠ ɛŮɚɏŰŮɠ, ɞɘ ɞˊɞɑŮɠ ŰŮɚɘəɎ ŮˊɘɚɏɢɗɖəŬɜ ɔɘŬ Űɖɜ ŮˊɑŰŮɡɝɖ 

Űɤɜ ůŰɧɢɤɜ Űɖɠ ŭɘŬŰɟɘɓɐɠ. Ƀɘ ŰŮɚŮɡŰŬɑŮɠ ŬɜŬˊŰɨɢɗɖəŬɜ ůŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ŬɜŮɝɎɟŰɖŰŬ, ɛŮ 

əɎˊɞɘŮɠ ɛɧɜɞ ɛŮŰŬɝɨ Űɞɡɠ ůɡɜŭɏůŮɘɠ ˊɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ˊɚɖɟɧŰɖŰŬ Űɞɡ ɧɚɞɡ 

ŮɔɢŮɘɟɐɛŬŰɞɠ, ɚŬɛɓɎɜɞɜŰŬɠ ˊɎɜŰŬ ɡˊɧɣɖ Űɖɜ ŬɚɚɖɚɞɡɢɑŬ Űɤɜ ůŰŬŭɑɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ Ůɜ ɚɧɔɤ ŭɘŬɢŮɑɟɘůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ůŰɎŭɘŬ Űɞɡ ŮɜŰɞˊɘůɛɞɨ, Űɖɠ 

ɞɟɘɞɗɏŰɖůɖɠ, ɢŬɟŰɞɔɟɎűɖůɖɠ (ɐ ůɎɟɤůɖɠ), ŮɟɛɖɜŮɑŬɠ, ˊɟɞůŰŬůɑŬɠ, ˊŬɟŬəɞɚɞɨɗɖůɖɠ, 

ŬɜɎŭŮɘɝɖɠ, Ŭɝɘɞɚɧɔɖůɖɠ, Ŭɝɘɞˊɞɑɖůɖɠ əŬɘ ˊɟɞɓɞɚɐɠ. ɆŮ əɎɗŮ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ 

ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ŰŬ ůŰɎŭɘŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, ůŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ŭɡɜɖŰɘəɎ ɜŬ ůɡɛɓɎɚɚɞɡɜ ŰŬ 

GIS ɐ/əŬɘ ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ɐ/əŬɘ ɞɘ ůɡɜɏɟɔŮɘŮɠ ŬɡŰɩɜ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɔɘŬ Űɖɜ ˊɟɩŰɖ ɛŮɚɏŰɖ - ŬɡŰɐ ůŮ Ůɗɜɘəɐ əɚɑɛŬəŬ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ŮɛˊɞɟɘəɎ əŬɘ ŮɚŮɨɗŮɟŬ ɚɞɔɘůɛɘəɎ əŬɘ ŮűŬɟɛɞɔɏɠ GIS, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɢɤɟɘəɐ əŬɘ ɛɖ 

ɢɤɟɘəɐ (ˊŮɟɘɔɟŬűɘəɐ) ˊɚɖɟɞűɞɟɑŬ ɔɘŬ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ Űɖɠ ȺɚɚɎŭŬɠ, Ŭˊɧ əɎɗŮ 

ŭɡɜŬŰɐ ŭɘŬɗɏůɘɛɖ ˊɖɔɐ (ˊ.ɢ. ɓɘɓɚɘɞɔɟŬűɑŬ, ɘůŰɞůŮɚɑŭŮɠ, ˊɟɞůɤˊɘəɐ ŮˊɘəɞɘɜɤɜɑŬ, ŮɟɔŬůɑŬ 

ˊŮŭɑɞɡ əɚˊ.). ȷˊɞŰɏɚŮůɛŬ Űɖɠ ˊɟɩŰɖɠ ŬɡŰɐɠ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ ɐŰŬɜ ɖ ŭɖɛɘɞɡɟɔɑŬ 

ɛɘŬɠ ŬɜɞɘəŰɐɠ Ůɗɜɘəɐɠ ɔŮɤɓɎůɖɠ ɔɘŬ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. ɆŰɧɢɞɠ Űɖɠ 

ɓɎůɖɠ ɐŰŬɜ ɜŬ əŬŰŬɔɟŬűɞɨɜ ɗɏůŮɘɠ ˊɞɡ ɏɢɞɡɜ ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ əŬɘ ˊŬɟɞɡůɘɎɕɞɡɜ 

ůɖɛŬɜŰɘəɎ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɧ́ ɞɡ ɓɟɑůəɞɜŰŬɘ, ŬɜŮɝɎɟŰɖŰŬ ɛŮ 

Űɖ ůˊɞɡŭŬɘɧŰɖŰŬ ɐ ůˊŬɜɘɧŰɖŰŬ Űɞɡɠ. ȷɡŰɧɠ ɞ çɔŮɤɢɤɟɘəɧɠ əŬŰɎɚɞɔɞɠè ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ɔɘŬ 

ɧɚɖ Űɖɜ ȺɚɚɎŭŬ, ɛŮ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ əɎɗŮ ŰɞˊɞɗŮůɑŬ, ŬˊɞŰŮɚŮɑ ɏɜŬ ŭɡɜŬɛɘəɧ ŮɟɔŬɚŮɑɞ 
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ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŬˊŰɨůůŮŰŬɘ, ɜŬ ŮˊɘəŬɘɟɞˊɞɘŮɑŰŬɘ/ŭɘɞɟɗɩɜŮŰŬɘ əŬɘ ɜŬ ŮɛˊɚɞɡŰɑɕŮŰŬɘ 

ůɡɜŮɢɩɠ ɛŮ ŭŮŭɞɛɏɜŬ, ɢɤɟɑɠ ɘŭɘŬɑŰŮɟɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ.  

ũɘŬ Űɖ ɛŮɚɏŰɖ ůŮ ɛɘəɟɐ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ ï ŭŮɨŰŮɟɖ ɛŮɚɏŰɖ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

əɡɟɑɤɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ, ŬɚɚɎ əŬɘ ɣɖűɘŬəɎ ɡɣɞɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ (Digital Elevation 

Models/DEMs) ˊɟɞŮɟɢɧɛŮɜŬ Ŭˊɧ ɛŮɗɧŭɞɡɠ ŭɘŬůŰɖɛɘəɐɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ. ɇŬ ɤɠ Ɏɜɤ 

ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ŬɜŬəŰɐɗɖəŬɜ ŮɑŰŮ Ŭˊɧ ŭɘŬŭɘəŰɡŬəɏɠ ˊɚŬŰűɧɟɛŮɠ ɐ Ŭˊɧ Űɞ ɣɖűɘŬəɧ 

ŬɟɢŮɑɞ Űɞɡ ȺɟɔŬůŰɖɟɑɞɡ ȺűŬɟɛɞɔɩɜ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ GIS Űɞɡ ȷɄŪ. Ⱥˊɘˊɚɏɞɜ, 

ŬɝɘɞˊɞɘɐɗɖəŮ ůɖɛŬɜŰɘəɧɠ ɧɔəɞɠ ŮˊɘˊɟɧůɗŮŰɖɠ ɔŮɤɢɤɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ (ůŮ ɛɞɟűɐ raster ɐ 

vector) Ŭˊɧ ŮˊɑůɖɛŮɠ Ůɗɜɘəɏɠ, ŮɡɟɤˊŬɥəɏɠ əŬɘ ɎɚɚŮɠ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ. ȼ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ 

ŬɜɎɚɡůɖ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖɜ Ůɜ ɚɧɔɤ əɚɑɛŬəŬ ɏɚŬɓŮ 

ɢɩɟŬ,əŬŰɎ əɨɟɘɞ ɚɧɔɞ, ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. 

ȾŬŰɎ ˊŮɟɑˊŰɤůɖ, ɏɔɘɜŮ ŮəŰŮŰŬɛɏɜɖ Ŭɝɘɞˊɞɑɖůɖ ŭɘɎűɞɟɤɜ ɚɞɔɘůɛɘəɩɜ ɐ ŭɘŬŭɘəŰɡŬəɩɜ 

ˊɚŬŰűɞɟɛɩɜ ɣɖűɘŬəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ ŰɖɚŮˊɘůəɞˊɘəɩɜ Ůɘəɧɜɤɜ/ŭŮŭɞɛɏɜɤɜ. Ɉˊɞůɨɜɞɚɞ 

(ŬɡŰɧ ˊɞɡ ŬűɞɟɎ ůŰɖ Ɂɐůɞ ɀɐɚɞ) Űɖɠ ɔŮɤɓɎůɖɠ Űɖɠ ˊɟɩŰɖɠ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ 

ŬɝɘɞˊɞɘɐɗɖəŮ əŬɘ ůŰɖ ɛɘəɟɐ əɚɑɛŬəŬ, Ůɜɩ, ŬɜŰɘůŰɟɧűɤɠ, ɞɟɘůɛɏɜŬ Ŭˊɧ ŰŬ ˊŬɟɎɔɤɔŬ Űɖɠ 

ɛŮɚɏŰɖɠ ůŮ ɛɘəɟɐ əɚɑɛŬəŬ ŮˊŮəŰɎɗɖəŬɜ ůŮ Ůɗɜɘəɧ ŮˊɑˊŮŭɞ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ůɡɜɧɚɞɡ Űɖɠ 

ɔŮɤɓɎůɖɠ. 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮɚɏŰɖ Űɖɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ Űɖɠ ɀɐɚɞɡ ɛŮ Űɖ ɢɟɐůɖ ɞˊŰɘəɩɜ 

Ůɘəɧɜɤɜ, ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ŭɞɟɡűɞɟɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ɛŮ ŰŬ ɓɘɓɚɘɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ. ɀɏɟɞɠ 

Űɖɠ ɛŮɚɏŰɖɠ ɔɘŬ Űɖɜ ŭɞɟɡűɞɟɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ ŬˊɞŰɏɚŮůŮ əŬɘ ɖ ŭɘɎɓɟɤůɖ əɎˊɞɘɤɜ ɗɏůŮɤɜ 

ůŰɖ ɀɐɚɞ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ŭɟɢɘəɏɠ ŮɘəɧɜŮɠ ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŮˊɏŰɟŮˊŬɜ Űɖɜ ŮɝŬɔɤɔɐ 

əɎˊɞɘɞɡ ůɡɛˊŮɟɎůɛŬŰɞɠ, ɚɧɔɤ ɢŬɛɖɚɐɠ ŬɜɎɚɡůɖɠ. ɋůŰɧůɞ, ůŰɖ ůɡɜɏɢŮɘŬ ɛŮ Űɖ ɢɟɐůɖ ˊɞɚɨ 

ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ Ůɘəɧɜɤɜ, ŭɧɗɖəŮ ɖ ŭɡɜŬŰɧŰɖŰŬ ɛɏŰɟɖůɖɠ ɛɘŬɠ ɡˊɧ ɛŮɚɏŰɖ ɓɟŬɢɞŭɞɛɐɠ. 

ɀŮ Űɖ ɢɟɐůɖ ɞˊŰɘəɩɜ ůŬɟɤŰɩɜ ɛŮɚŮŰɖɗɖəŮ ůŰɖ ɜɐůɞ ɀɐɚɞ ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɓɚɎůŰɖůɖɠ ůŮ 

ɔɜɤůŰɐ ɗɏůɖ ŬɜŮɜŮɟɔɞɨ ɞɟɡɢŮɑɞɡ ɛŮ ůŰɧɢɞ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ŬˊɞəŬŰɎůŰŬůɖɠ Űɞɡ Űɞˊɑɞɡ ɛŮŰɎ 

Űɞ Űɏɚɞɠ Űɖɠ ɢɟɐůɖɠ Űɞɡ. ȼ ůɡɚɚɞɔɐ ŰɏŰɞɘɤɜ ŭŮŭɞɛɏɜɤɜ ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɖ ŮɑŰŮ ɚɧɔɤ Űɖɠ 

ɏɚɚŮɘɣɖɠ ɘůŰɞɟɘəɩɜ Ůɘəɧɜɤɜ əŬŰɎ Űɖɜ ɏɜŬɟɝɖ Űɤɜ ŮɟɔŬůɘɩɜ Űɖɠ ɢɟɐůɖɠ ɐ ɔɘŬŰɑ ŬˊɞɡůɘɎɕɞɡɜ 

ɓɘɓɚɘɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ ɜŬ ɡˊɎɟɢŮɘ ɖ ůɨɔəɟɘůɖ Űɞɡ ˊɟɘɜ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ əŬɘ Űɞɡ 

ɛŮŰɎ. ɀŮ Űɖ ɢɟɐůɖ ŭŮŭɞɛɏɜɤɜ ŭɞɟɡűɞɟɘəɐɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ ɟŬɜŰɎɟ (InSAR) ɚɐűɗɖəŬɜ 

ŭŮŭɞɛɏɜŬ ˊŬɟŬɛɧɟűɤůɖɠ ŮůŰɘŬůɛɏɜŬ ůŰɖ ɜɐůɞ ɀɐɚɞ. ɀɏůɤ ŬɡŰɩɜ ŮɝŮŰɎůŰɖəŬɜ ɗɏůŮɘɠ ɛŮ 

ůɖɛŬɜŰɘəɧ ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ, ɩůŰŮ ɜŬ ɛŮɚŮŰɖɗŮɑ Ŭɜ ɡűɑůŰŬɜŰŬɘ ˊŬɟŬɛɧɟűɤůɖ ɐ ɧɢɘ.  

ɆŰɖ ˊŮɟɑˊŰɤůɖ Űɖɠ ɛŮɚɏŰɖɠ Űɖɠ ŭɞɟɡűɞɟɘəɐɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ɏɔɘɜŮ ůɡɜŭɡŬůɛɧɠ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ɓɎůɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛŮ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ 

Űɤɜ GIS. ɀŮ Űɖ ɢɟɐůɖ ɣɖűɘŬəɩɜ ɡɣɞɛŮŰɟɘəɩɜ ɛɞɜŰɏɚɤɜ (DEM) ŮɝŮŰɎůŰɖəŮ ɖ ɛŮŰŬɓɞɚɐ 

Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ůŰɞ ŭɘɎůŰɖɛŬ Űɤɜ ŮˊɧɛŮɜɤɜ 100 ɢɟɧɜɤɜ. ȼ ˊŬɟŬŰɐɟɖůɖ ɏɔɘɜŮ 

ůŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɞɘ ɞˊɞɑŮɠ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ůŰɖ ɓɎůɖ 

ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ, ŮɝŮŰɎɕɞɜŰŬɠ Ŭɜ ɡˊɎɟɢɞɡɜ ɗɏůŮɘɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŮˊɖɟŮŬůŰɞɨɜ. Ⱥˊɘˊɚɏɞɜ, 

ŮɝŮŰɎůŰɖəŬɜ ɞɘ ŬɚɚŬɔɐ ɢɟɐůɖɠ ɔɖɠ ɔɘŬ Űɞ ˊɘɞ ˊɟɧůűŬŰɞ ŭɘɎůŰɖɛŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ŭŮŭɞɛɏɜŬ 

(2012-2018) ůŮ ɛɘŬ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ Űɘɠ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ Ŭɜ ŬɡŰɏɠ 

ɏɢɞɡɜ ŭɡɜɖŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ.  

ȺɝŮŰɎůŰɖəŮ ŬəɧɛŬ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ ŮɚŮɨɗŮɟɤɜ ůŮ ŭɘŬɗŮůɘɛɧŰɖŰŬ ɚɞɔɘůɛɘəɩɜ -

ůɡɔəŮəɟɘɛɏɜŬ Űɞɡ Google Earth StudioÊ-, ɖ ŬɜɎˊŰɡɝɖ əɘɜɞɨɛŮɜɖɠ ŮɘəɧɜŬɠ ůŮ ɗɏůŮɘɠ ɛŮ 

ŭɨůəɞɚɖ ˊɟɧůɓŬůɖ əŬɘ ŮɔəŬŰŬůŰɎůŮɘɠ ˊɞɡ ŭŮɜ ůɡɜɑůŰŬɜŰŬɘ ɔɘŬ ŮˊɑůəŮɣɖ ůŰɞ Ůɡɟɨ əɞɘɜɧ. ȼ 

əɘɜɞɨɛŮɜɖ ŬɡŰɐ ŮɘəɧɜŬ ˊŬɟɞɡůɑŬůɖɠ Űɖɠ ɗɏůɖɠ ŬɜŬˊŰɨɢɗɖəŮ ŬˊɞɛŬəɟɡůɛɏɜŬ, ŭɖɚŬŭɐ ɢɤɟɑɠ 
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Űɖ űɡůɘəɐ ˊŬɟɞɡůɑŬ Űɞɡ ŭɖɛɘɞɡɟɔɞɨ ůŰɞ ɢɩɟɞ. ȰŰůɘ, ɛŮ Űɖ ɢɟɐůɖ Űɞɡ Google EarthÊ 

ŮɝŮŰɎůŰɖəŮ ɏɜŬ ɗɏɛŬ, Űɞ ɞˊɞɑɞ ŰɞɜɑɕŮɘ Űɖɜ ůˊɞɡŭŬɘɧŰɖŰŬ Űɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ Űɤɜ 

Ůɘəɧɜɤɜ.  

ȼ ɛŮɚɏŰɖ ůŮ ɛɘəɟɐ əɚɑɛŬəŬ ůŰɖ ɀɐɚɞ ˊɚŬɘůɘɩɗɖəŮ Ŭˊɧ ŮɟɔŬůɑŬ ˊŮŭɑɞɡ/ŮˊɘɓŮɓŬɑɤůɖ ůŰɞ 

ɨˊŬɘɗɟɞ (ground truth) əŬɘ ŰŮəɛɖɟɑɤůɖ ɛŮ űɤŰɞɔɟŬűɘəɧ əŬɘ Ɏɚɚɞ ɡɚɘəɧ əŬŰɎ ˊŮɟɑˊŰɤůɖ, 

ɧˊɤɠ ŮɑɗɘůŰŬɘ, ɚɧɔɤ Űɖɠ ŮɔɔŮɜɞɨɠ ŬɓŮɓŬɘɧŰɖŰŬɠ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ŰɟɑŰɖɠ ɛŮɚɏŰɖɠ - ůŮ ɛŮůŬɑŬ əɚɑɛŬəŬ, ˊɞɡ ŬűɞɟɎ Űɖ ȺɜŬɏɟɘŬ əŬɘ ȺˊɑɔŮɘŬ 

ɇɖɚŮˊɘůəɧˊɖůɖ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɆɡůŰɐɛŬŰŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ (ɆɛɖȺȷ) 

əŬɘ ŰɟɘůŭɘɎůŰŬŰɞɘ ŮˊɑɔŮɘɞɘ ůŬɟɤŰɏɠ ŬɜŰɑůŰɞɘɢŬ, ɛŮ ŮűŬɟɛɞɔɐ ůŰɞ ɔŮɩŰɞˊɞ Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ. 

ȰŰůɘ, ˊŬɟɎɢɗɖəŬɜ ŰɟɘůŭɘɎůŰŬŰŬ (3D) ɣɖűɘŬəɎ ɛɞɜŰɏɚŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ, Ůɜɩ 

ɛɏɟɞɠ ŬɡŰɩɜ ŮəŰɡˊɩɗɖəŮ ɡˊɧ əɚɑɛŬəŬ ůŮ ŰɟɘůŭɘɎůŰŬŰɞ ŮəŰɡˊɤŰɐ. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ŭɘŮɡəɟɘɜɘůŰŮɑ, ɧŰɘ ɧˊɞɡ ŬˊŬɘŰɐɗɖəŮ ɢŮɘɟɞəɑɜɖŰɖ/ɛɖ ŬɡŰɧɛŬŰɖ űɤŰɞɔɟŬɛɛŮŰɟɘəɐ 

ŮˊŮɝŮɟɔŬůɑŬ (ɖ ɞˊɞɑŬ ŮəűŮɨɔŮɘ Űɞɡ əɨɟɘɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ŭɘŬŰɟɘɓɐɠ) Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɤɜ 

ůŬɟɩůŮɤɜ, ŬɡŰɐ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ŭˊɧ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɟɞůɤˊɘəɧ Űɞɡ ɇɛɐɛŬŰɞɠ 

ȷɔɟɞɜɧɛɤɜ & ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȷɄŪ. 

ȼ ŰɏŰŬɟŰɖ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ ŬűɞɟɞɨůŮ ŬˊɞəɚŮɘůŰɘəɎ Űɞɜ Űɨˊɞ Űɖɠ ȺˊɑɔŮɘŬɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ůɡɜŭɏɗɖəŮ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ ůŮ ɛŮɔɎɚɖ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ. 

ȺˊɘɚɏɢɗɖəŬɜ ŭɨɞ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ůɡɜɘůŰɞɨɜ əɘɜɖŰɐ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ï ɏɜŬ 

ŬˊɞɚɑɗɤɛŬ (Űɞ əɟŬɜɑɞ Űɖɠ ŬɟəɞɨŭŬɠ Űɤɜ ůˊɖɚŬɑɤɜ) əŬɘ ɏɜŬ ˊɏŰɟɤɛŬ (ɞ ɟɞŭɞɢɟɤůɑŰɖɠ) - ůŮ 

ůɡɜɎɟŰɖůɖ ɛŮ əŬŰɎ ˊŮɟɑˊŰɤůɖ əŬŰɎɚɚɖɚɞɡɠ ŮˊɑɔŮɘɞɡɠ ůŬɟɤŰɏɠ. ȷˊɞŰɏɚŮůɛŬ əŬɘ Ŭˊɧ Űɘɠ 

ŭɡɞ ůŬɟɩůŮɘɠ ŮɑɜŬɘ ɖ ɣɖűɘŬəɐ ŰɟɘůŭɘɎůŰŬŰɖ ŬˊɞŰɨˊɤůɖ Űɤɜ ŭɨɞ ŬɜŰɘəŮɘɛɏɜɤɜ, ɛŮ 

ˊɞɚɚŬˊɚɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ŬˊŮɘəɧɜɘůɖɠ əŬɘ ŮəŰɨˊɤůɐɠ Űɞɡɠ. 

ȼ ˊɏɛˊŰɖ əŬɘ ŰŮɚŮɡŰŬɑŬ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ ŮɑɢŮ ŭɘŰŰɧ ůəɞˊɧ. ȷűŮɜɧɠ ŬˊɞůəɞˊɞɨůŮ 

ůŰɖɜ əɎɚɡɣɖ əɡɟɑɤɠ Űɤɜ çŬɜɩŰŮɟɤɜè (ŰŮɚŮɡŰŬɑɤɜ ɢɟɞɜɘəɎ ůŰɖ ɚɞɔɘəɐ ŬɚɚɖɚɞɡɢɑŬ) 

ůŰŬŭɑɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ - ŬɡŰɩɜ ŭɖɚŬŭɐ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ 

ˊɟɤŰɑůŰɤɠ ɛŮ Űɖɜ ŬɜɎŭŮɘɝɖ, Ŭɝɘɞˊɞɑɖůɖ əŬɘ ˊɟɞɓɞɚɐ Űɖɠ, ŬűŮŰɏɟɞɡ, ůŰɧɢŮɡŮ ůŰɖ 

ŭɘŮɟŮɨɜɖůɖ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊɟɞɖɔɞɨɛŮɜɤɜ 

ŰŮůůɎɟɤɜ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɩɜ ɛŮɚŮŰɩɜ, ˊɏɟŬɜ Űɤɜ çəŬŰɩŰŮɟɤɜè ɏɤɠ ŮɜŭɘɎɛŮůɤɜ ůŰŬŭɑɤɜ 

ŭɘŬɢŮɑɟɘůɖɠ (Ŭˊɧ Űɞɜ ŮɜŰɞˊɘůɛɧ ɏɤɠ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ) ˊɞɡ ŰɡˊɘəɎ Ŭűɞɟɞɨɜ. 
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ȺȽȾɃɁȷ 1: ȹɘɎɔɟŬɛɛŬ Ʌɞɐɠ ȺɟɔŬůɘɩɜ
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ȾȺūȷȿȷȽɃ 2:  ȸȽȸȿȽɃũɅȷūȽȾȼ ȷɁȷɆȾɃɄȼɆȼ & 

ȺɁɁɃȽɃȿɃũȽȾɃ ɄȿȷȽɆȽɃ 

 

ȺȽɆȷũɋũȼ 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟŬŰɑɗŮŰŬɘ ůɨɜŰɞɛɖ, ŬɚɚɎ ˊŮɟɘŮəŰɘəɐ ŬɜŬůəɧˊɖůɖ Űɖɠ 

ɓɘɓɚɘɞɔɟŬűɑŬɠ, əŬɗɩɠ əŬɘ ɖ ŬˊɞůŬűɐɜɘůɖ Űɤɜ ɗŮɛŮɚɘɤŭɩɜ Ůɜɜɞɘɩɜ, ɞɘ ɞˊɞɑŮɠ ɎˊŰɞɜŰŬɘ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ. Ⱥˊɑůɖɠ, ɔɑɜŮŰŬɘ ůɨɜŰɞɛɖ ŬɜŬűɞɟɎ ůŮ-ɢɟɐůɘɛŬ/əɟɑůɘɛŬ ɔɘŬ Űɞɡɠ ůəɞˊɞɨɠ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ - ŭŮŭɞɛɏɜŬ, ŰŮɢɜɞɚɞɔɑŮɠ, ŰŮɢɜɘəɏɠ əŬɘ ɛŮɗɧŭɞɡɠ Ŭɘɢɛɐɠ ůŰŬ ŬɜŰɘəŮɑɛŮɜŬ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS. 

2.1 ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ & ȾȷɇȼũɃɅȽɃɄɃȽȼɆȼ ɇȼɆ 

 

ũȺɋɄȺɅȽȸȷȿȿɃɁ  

Ƀ ɧɟɞɠ ɔŮɤˊŮɟɘɓɎɚɚɞɜ (Geoenvironment), ŬɟɢɘəɎ ɗŮɤɟɞɨɜŰŬɘ ɛɏɟɞɠ Űɖɠ ɚɘɗɧůűŬɘɟŬɠ, Űɞ 

ɞˊɞɑɞ ŮˊɖɟɏŬɕŮ ɎɛŮůŬ Űɘɠ ůɡɜɗɐəŮɠ ɨˊŬɟɝɖɠ əŬɘ ŬɜɎˊŰɡɝɖɠ Űɤɜ əɞɘɜɤɜɘɩɜ, ůŰɘɠ ɞˊɞɑŮɠ ɞ 

Ɏɜɗɟɤˊɞɠ ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ. ɇŬ əɨɟɘŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ɔŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ ŮɑɜŬɘ ŰŬ 

ˊŮŰɟɩɛŬŰŬ, Űɞ ŬɜɎɔɚɡűɞ, Űɞ ɡˊɧɔŮɘɞ ɜŮɟɧ əŬɘ ŰŬ ɔŮɤŭɡɜŬɛɘəɎ űŬɘɜɧɛŮɜŬ (Hrasna, 2002). 

Ƀ ɧɟɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ˊɚɏɞɜ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ŭɘŬűɧɟɤɜ ŭɡɜɎɛŮɤɜ, 

ŮɜŭɞɔŮɜɩɜ əŬɘ ŮɝɤɔŮɜɩɜ, ŬɚɚɎ əŬɘ Űɖɠ ŮˊɑŭɟŬůɖɠ Űɞɡ Ŭɜɗɟɩˊɞɡ ůŰɞɜ ɢɩɟɞ ůŰɞɜ ɞˊɞɑɞ 

ŭɘŬɓɘɩɜŮɘ əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ˊŬɟɎɔɞɜŰŬɠ ŭɘŬɛɧɟűɤůɐɠ Űɞɡ. ɇɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ ŭɑɜŮɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ŰŬ ɔŮɤɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ, ŭɘŮɟɔŬůɑŮɠ əŬɘ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ůɡɜɏɓŬɘɜŬɜ əŬɘ 

ůɡɛɓŬɑɜɞɡɜ, əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐ ŭɟɎůɖ Űɞɡ Ŭɜɗɟɩˊɞɡ, ɛŮ ɓɎůɖ Űɘɠ 

ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ Űɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ Űɞɡ ŮˊɘŰɟɏˊŮɘ ɞ ɢɩɟɞɠ ůŰɞɜ ɞˊɞɑɞ ɕŮɘ (ȹŬɛɘŬɜɧɠ, 

2013). 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ūŬɚŰůɏŰŬ (1997) ɤɠ ũŮɤɚɞɔɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɐ ɔŮɤˊŮɟɘɓɎɚɚɞɜ «ɞɟɑɕŮŰŬɘ 

Űɞ űɡůɘəɧ ůɨɜɞɚɞ ɛŮ ŭɡɜŬɛɘəɎ ɘŭɘɞůɡůŰŬŰɘəɎ ůŰɞɘɢŮɑŬ Űɞ ɏŭŬűɞɠ, Űɞ ɡˊɏŭŬűɞɠ əŬɘ Űɞ 

əŬɗŮůŰɩɠ Űɤɜ ɜŮɟɩɜ (ŮˊɘűŬɜŮɘŬəɎ əŬɘ ɡˊɧɔŮɘŬ), ɧˊɤɠ ŬɡŰɧ ŭɘŬɛɞɟűɩɜŮŰŬɘ Ŭˊɧ Űɖ ŭɟɎůɖ 

Űɤɜ űɡůɘəɩɜ űŬɘɜɞɛɏɜɤɜ əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ˊŮɟɘɓɎɚɚɞɜ ůɨůŰɖɛŬ ˊɞɚɚŬˊɚɩɜ ůɡɜɘůŰɤůɩɜ 

ɔɘŬ Űɘɠ ŬɜɗɟɩˊɘɜŮɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠè. 

ȼ ȺɚɚɎŭŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ɢɩɟŬ ɛŮ ˊɚɞɨůɘɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ, ɚɧɔɤ Űɖɠ ɏɜŰɞɜɖɠ ɔŮɤŰŮəŰɞɜɘəɐɠ 

əŬɘ ˊŬɚŬɘɞɔŮɤɔɟŬűɘəɐɠ Űɖɠ Ůɝɏɚɘɝɖɠ. ȼ ŭɘɎűɞɟŮɠ ŭɘŬŭɘəŬůɑŮɠ, ˊɞɡ ɏɚŬɓŬɜ ɢɩɟŬ ůŰɞ 

ˊŬɟŮɚɗɧɜ, əŬŰŬůŰɟɞűɐɠ əŬɘ ŬɜŬɔɏɜɜɖůɖɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ əɎˊɞɘŮɠ ́ ɞɡ ůɡɜŮɢɑɕɞɡɜ ɜŬ 

ˊɚɎɗɞɡɜ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ, ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬɜ űɡůɘəɧ ˊɚɞɨŰɞ Ŭˊɧ ɧɟɖ, űŬɟɎɔɔɘŬ, 

ůˊɐɚŬɘŬ, ɖűŬɑůŰŮɘŬ, ɜɖůɘɎ əŬɘ ůɨɜɗŮŰŮɠ ŬəŰɞɔɟŬɛɛɏɠ. 

 

ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ 

ȼ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ (Geological Heritage/Geoheritage) ŮɑɜŬɘ ɏɜŬɠ ɧɟɞɠ ˊɞɡ 

ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ ˊɚɐɟɖ əŬŰŬɜɧɖůɖ Űɞɡ Ŭɜɗɟɩˊɞɡ ɔɘŬ Űɖ űɨůɖ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ 

(Zafeiropoulos et al., 2021). ȼ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɔŮɤŰɧˊɤɜ, Űɤɜ 

ŬˊɞɗɏůŮɤɜ, Űɤɜ ůɢɖɛŬŰɘůɛɩɜ əŬɘ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɖɜ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ 

əɎɗŮ ˊŮɟɘɞɢɐɠ. ȺˊŮɘŭɐ ɖ ɞɟɔɎɜɤůɖ əŬɘ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ Ŭɜɗɟɩˊɘɜɤɜ əɞɘɜɤɜɘɩɜ ŮɑɜŬɘ ůɡɢɜɎ 
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ůɡɜɡűŬůɛɏɜɖ ɛŮ Űɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ ŭɘŬɛɞɟűɧɜɞɜŰŬɘ, ɖ ŭɘŬŰɐɟɖůɖ Űɖɠ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ŬűɞɟɎ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ Űɧůɞ Űɖɜ ɔŮɤɚɞɔɘəɐ ɧůɞ əŬɘ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎ. 

ȼ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ŰɞɜɑɕŮɘ Űɖɜ ůˊɞɡŭŬɘɧŰɖŰŬ Űɤɜ ɓɘɞŰɘəɩɜ əŬɘ ŬɓɘɞŰɘəɩɜ 

ˊŬɟŬɔɧɜŰɤɜ, ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ ůŰɞɘɢŮɑŬ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ. 

ȼ ɔŮɤəɚɖɟɞɜɞɛɘɎ ŮůŰɘɎɕŮɘ ůŰŬ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ əɎɗŮ ˊŮɟɘɞɢɐɠ, ŭɖɚŬŭɐ ůŰŬ ˊŮŰɟɩɛŬŰŬ, 

ɞɟɡəŰɎ, ŬˊɞɚɘɗɩɛŬŰŬ ˊɞɡ űŬɜŮɟɩɜɞɡɜ Űɘɠ ŭɟɎůŮɘɠ Űɞɡ ˊŬɟŮɚɗɧɜŰɞɠ ŬɚɚɎ əŬɘ Űɞɡ ˊŬɟɧɜŰɞɠ 

əŬɘ ́ ɞɡ ůɡɜŰŮɚɞɨɜ ůŰɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ Űɖɠ əɎɗŮ ŭɞɛɐɠ (Carcavilla et al. 2009, 

Zafeiropoulos et al. 2021). 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ȺəˊŬɘŭŮɡŰɘəɐ ȺˊɘůŰɖɛɞɜɘəɐ əŬɘ ɄɞɚɘŰɘůŰɘəɐ ɃɟɔɎɜɤůɖ Űɤɜ ȼɜɤɛɏɜɤɜ 

Ⱥɗɜɩɜ - UNESCO ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Űɞ ůɨɜɞɚɞ Űɤɜ ˊɘɞ 

ůɖɛŬɜŰɘəɩɜ əŬɘ ɛŮ ŮɜŭɘŬűɏɟɞɜ ɔŮɤɚɞɔɘəɩɜ ɗɏůŮɤɜ, ɧˊɤɠ ɞɘ ɔŮɩŰɞˊɞɘ, ŰŬ ɔŮɤˊɎɟəŬ əŬɘ ŰŬ 

ɔŮɤɚɞɔɘəɎ ɛɜɖɛŮɑŬ Űɖɠ űɨůɖɠ, ˊɞɡ ŬɝɑɕŮɘ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ɔɘŬ ŮˊɘůŰɖɛɞɜɘəɞɨɠ, ŭɘŭŬəŰɘəɞɨɠ, 

ɘůŰɞɟɘəɞɨɠ, ŬɘůɗɖŰɘəɞɨɠ əŬɘ ˊɞɚɘŰɘůŰɘəɞɨɠ ɚɧɔɞɡɠ. ɇɞ ȺɡɟɤˊŬɥəɧ ɀŬɜɘűɏůŰɞ ɔɘŬ Űɖɜ 

ũŮɤəɚɖɟɞɜɞɛɘɎ əŬɘ Űɖɠ ũŮɤˊɞɘəɘɚɧŰɖŰŬɠ (European Manifesto on Earth Heritage & 

Geodiversity, 2004) ŬɜŬűɏɟŮɘ, ɧŰɘ ɖ əɚɖɟɞɜɞɛɘɎ Űɖɠ ũɖɠ ŬˊɞŰŮɚŮɑ Űɞɜ ŬəɟɞɔɤɜɘŬɑɞ ɚɑɗɞ əŬɘ 

Űɞ ɗŮɛɏɚɘɞ Űɖɠ əɞɘɜɤɜɑŬɠ, ɔɘŬŰɑ ůɡɜŭɏŮɘ Űɖ ũɖ, Űɞɜ Ɏɜɗɟɤˊɞ əŬɘ Űɞɜ ˊɞɚɘŰɘůɛɧ. ɃɡůɘŬůŰɘəɎ 

ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ ɛɏɟɞɠ Űɖɠ űɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ˊɚŬɜɐŰɖ.  

Ƀ ɧɟɞɠ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ (geological heritage) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɞ 

ɄɟɩŰɞ ȹɘŮɗɜɏɠ Ɇɡɛˊɧůɘɞ ɔɘŬ Űɖɜ ȹɘŬŰɐɟɖůɖ Űɖɠ ũŮɤɚɞɔɘəɐɠ ɛŬɠ ȾɚɖɟɞɜɞɛɘɎɠ ůŰɖ ũŬɚɚɑŬ 

Űɞ 1991 (First International Symposium on the Conservation of our Geological Heritage at 

Digne, France), Ůɜɩ ɞ ɧɟɞɠ - ɔŮɤəɚɖɟɞɜɞɛɘɎ (geoheritage) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ ˊɟɩŰɖ 

űɞɟɎ ůŰɞ 2ɞ ȹɘŮɗɜɏɠ Ɇɡɜɏŭɟɘɞ ůŰɖɜ ȷɔɔɚɑŬ Űɞ 1993 (Malvern International Conference, 

Malvern Hills). ȷˊɧ Űɞ 1991 əɘ ɏˊŮɘŰŬ ŭɧɗɖəŮ ˊɚɖɗɩɟŬ ŮɟɛɖɜŮɘɩɜ ůŰɞɜ Ůɜ ɚɧɔɤ ɧɟɞ. 

ɃɟɘůɛɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ Űɤɜ ɞɟɘůɛɩɜ ˊɞɡ ˊɟɞŰɎɗɖəŬɜ ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ: 

  

Ʉȼũȼ 
ɃɅȽɆɀɃɆ  

ũŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

Bradbury (1993) 

ɃɟɑɕŮŰŬɘ ɤɠ ɞɘ ˊŰɡɢɏɠ Űɖɠ ũɖɠ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɖɜ 

əŬŰŬɜɧɖůɖ Űɖɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ. ɇŬ űɡůɘəɎ ɛɜɖɛŮɑŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ ɛɞɘɎɕɞɡɜ ɛŮ ŰŬ ˊɞɚɘŰɘůŰɘəɎ ɛɜɖɛŮɑŬ ɔɘŬŰɑ ŮɑɜŬɘ ɛɞɜŬŭɘəɎ 

(Ƀ ɞɟɘůɛɧɠ ŬɡŰɧɠ ˊɟɞɏəɡɣŮ əŬŰɎ Űɖɜ ŬˊɞɔɟŬűɐ Űɤɜ ɔŮɤɛɞɟűɩɜ ůŰɖɜ 

ŬɜŬŰɞɚɘəɐ ɇŬůɛŬɜɑŬ). 

 Dixon (1996) 

ɇŬ ůŰɞɘɢŮɑŬ Űɖɠ űɡůɘəɐɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ɏɢɞɡɜ ɛŮɔɎɚɖ ŬɝɑŬ ɔɘŬ Űɞɜ 

Ɏɜɗɟɤˊɞ əŬɘ ŬˊɞŰŮɚɞɨɜ əɑɜɖŰɟɞ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ Űɖɠ ɛŮɑɤůɖɠ Űɖɠ 

űɡůɘəɐɠ əŬɘ ɞɘəɞɚɞɔɘəɐɠ Űɖɠ ŬɝɑŬɠ. ɇɞ əɑɜɖŰɟɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 

ŮˊɘůŰɖɛɞɜɘəɐ ɏɟŮɡɜŬ, ŮəˊŬɑŭŮɡůɖ, ŬɘůɗɖŰɘəɐ, ˊɜŮɡɛŬŰɘəɐ, ˊɞɚɘŰɘůŰɘəɐ 

ŬɜɎˊŰɡɝɖ əŬɘ ůɡɜŮɘůűɞɟɎ ůŰɖɜ əɞɘɜɤɜɑŬ. ŪŮɤɟŮɑŰŬɘ ɏɜŬɠ ɧɟɞɠ 

ůɡɜɩɜɡɛɞɠ ɛŮ Űɖɜ əɚɖɟɞɜɞɛɘɎ Űɖɠ ũɖɠ. 

Sullivan (1997) 

ɇŬ ůŰɞɘɢŮɑŬ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ 

ɧɢɘ ɛɧɜɞ ɔɘŬ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɞɡɠ. ȺɑɜŬɘ ɔŮɤɛɞɟűɏɠ ˊɞɡ ˊɟɏˊŮɘ ɜŬ 

ŭɘŬŰɖɟɖɗɞɨɜ ɔɘŬ Űɘɠ ůɖɛŮɟɘɜɏɠ əŬɘ Űɘɠ ɛŮɚɚɞɜŰɘəɏɠ ɔŮɜɘɏɠ.  
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  Semenium (1997) 

ɆɖɛŬɜŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɔŮɤɚɞɔɑŬ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ˊɡɟɘɔŮɜɐ, ɛŮŰŬɛɞɟűɤɛɏɜŬ, ɘɕɖɛŬŰɞɔŮɜɐ ˊŮŰɟɩɛŬŰŬ, ŭɞɛɏɠ, 

ˊŬɚŬɘɞɜŰɞɚɞɔɘəɎ ŮɡɟɐɛŬŰŬ, ɔŮɤɛɞɟűɏɠ, ɡŭɟɞɔɟŬűɘəɎ ŭɑəŰɡŬ ˊɞɡ 

ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɔɜɩůŮɘɠ ɔɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ əŬɘ Űɖ 

ŭɘŬɛɧɟűɤůɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ ɐ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ 

ɔɘŬ Űɖɜ ɏɟŮɡɜŬ əŬɘ Űɖɜ ŭɘŭŬůəŬɚɑŬ. 

Joyce (1997) 

ȺɑɜŬɘ ŮəŮɑɜŬ ŰŬ ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɝɑŬɠ ŮɑŰŮ ɤɠ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɎ ɛɘŬɠ ɞɛɎŭŬɠ ŮɑŰŮ ɤɠ ŮɝŬɘɟŮŰɘəɎ (ŬůɡɜɐɗɘůŰŬ ɐ 

ůˊɎɜɘŬ) ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ:  

- űɡůɘəɏɠ ɔŮɤɛɞɟűɏɠ əŬɘ ŰɞˊɑŬ 

- ůŰɞɘɢŮɑŬ ɔŮɤɚɞɔɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ 

- ɡɚɘəɎ Űɖɠ ɔɖɠ ( ˊŮŰɟɩɛŬŰŬ, ɞɟɡəŰɎ, ŬˊɞɚɘɗɩɛŬŰŬ, ŮŭɎűɖ, ɜŮɟɧ 

(ŮˊɘűŬɜŮɘŬəɧ əŬɘ ɡˊɧɔŮɘɞ) 

- ůŰɞɘɢŮɑŬ ɔŮɤɚɞɔɘəɞɨ ɢɟɧɜɞɡ (ůɖɛŬɜŰɘəɏɠ ɔŮɤɚɞɔɘəɏɠ űɎůŮɘɠ ɐ 
ˊŮɟɘɧŭɞɡɠ ɢɟɧɜɞɡ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ 

ŬəɞɚɞɡɗɑŮɠ ˊŮŰɟɤɛɎŰɤɜ, ŬůɡɜɏɢŮɘŮɠ, ŮˊɘűɎɜŮɘŮɠ ŭɘɎɓɟɤůɖɠ, 

Ŭ́ ɞɚɘɗɩɛŬŰŬ əŬɘ ɔŮɤɢɟɞɜɞɚɞɔɐůŮɘɠ, ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ ɐ əɞɜŰɎ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ, ůŮ űɡůɘəɏɠ ɐ 

ŰŮɢɜɖŰɏɠ Űɞɛɏɠ, ɞɘ ɞˊɞɑŮɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŬŰɖɟɖɗɞɨɜ, ɜŬ 

ŮəŰɘɛɖɗɞɨɜ, ɜŬ ɛŮɚŮŰɖɗɞɨɜ ɐ ɜŬ  ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ 

ŮəˊŬɑŭŮɡůɖ.   

Carcavilla et al. 

(2009) 

ɆŰɞɢŮɨŮɘ ůŰɖɜ ŬɜɎŭŮɘɝɖ Űɖɠ ˊɞɘəɘɚɞɛɞɟűɑŬɠ Űɞɡ ˊɚŬɜɐŰɖ, ɩůŰŮ ɜŬ 

űŬɜŮɑ ɖ ůɖɛŬůɑŬ Űɤɜ ɓɘɞŰɘəɩɜ əŬɘ ŬɓɘɞŰɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ, ˊɞɡ 

ŰŮəɛɖɟɘɩɜɞɡɜ Űɖɜ ɘůŰɞɟɘəɐ Ůɝɏɚɘɝɖ Űɞɡ. 

Ozborne (2000) 
ȷ́ ɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ũɖɠ əŬɘ Űɘɠ ŮɝŮɚɘůůɧɛŮɜŮɠ 

ŭɘŬŭɘəŬůɑŮɠ, ɔɘŬ Űɘɠ ɞˊɞɑŮɠ ˊɟɏˊŮɘ ɜŬ ŭɘŬŰɖɟɞɨɛŮ, ɜŬ ŭɘŬɢŮɘɟɘɕɧɛŬůŰŮ 

əŬɘ ɜŬ əŬŰŬɜɞɞɨɛŮ Űɖɜ ŬɝɑŬ Űɖɠ űɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ȸŮɚɘŰɕɏɚɞɠ (2002) 
ȼ əɚɖɟɞɜɞɛɘɎ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ˊŬɟŮɚɗɧɜŰɞɠ - ˊŮŰɟɩɛŬŰŬ, 

ŬˊɞɚɘɗɩɛŬŰŬ, ɔŮɤɛɞɟűɏɠ əŬɘ ŰɞˊɑŬ - ůɡɜŬˊɞŰŮɚɞɨɜ Űɖ ɔŮɤɚɞɔɘəɐ - 

ɔŮɤɛɞɟűɞɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ 

Crofts et al. (2014) ȺɑɜŬɘ ŮəŮɑɜŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ ɔɐɘɜɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ 

ůɖɛŬɜŰɘəɐ ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ, ˊɞɚɘŰɘůɛɘəɐ ɐ ŬɘůɗɖŰɘəɐ ŬɝɑŬ.  

Brocx et al. (2015) 

ȷɜŬűɏɟŮŰŬɘ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɔŮɤɚɞɔɑŬɠ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɔɜɩůŮɘɠ ɔɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ũɖɠ 

ɐ Űɖɜ ɘůŰɞɟɑŬ Űɖɠ ŮˊɘůŰɐɛɖɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ 

ɏɟŮɡɜŬ əŬɘ Űɖ ŭɘŭŬůəŬɚɑŬ. 

Brocx et al. (2015) 

Ƀ ɧɟɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ Ůɝɐɠ: ɄŬɔəɧůɛɘŬ, ȺɗɜɘəɎ əŬɘ ɇɞˊɘəɎ 

ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɧˊɤɠ ˊɡɟɘɔŮɜɐ, ɛŮŰŬɛɞɟűɤɛɏɜŬ, 

ɘɕɖɛŬŰɞɔŮɜɐ ˊŮŰɟɩɛŬŰŬ, ůŰɟɤɛŬŰɞɔɟŬűɘəɎ, ŰŮəŰɞɜɘəɎ, ɔŮɤɢɖɛɘəɎ, 

ɞɟɡəŰɞɚɞɔɘəɎ, ˊŬɚŬɘɞɜŰɞɚɞɔɘəɎ, ɔŮɤɛɞɟűɞɚɞɔɘəɎ, ŮŭŬűɞɚɞɔɘəɎ əŬɘ 

ɡŭɟɞɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ůŮ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ. ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ 
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ůɖɛŬɜŰɘəɏɠ ɗɏůŮɘɠ ɐ ˊɞɚɘŰɘůŰɘəɎ ůɖɛŬɜŰɘəɏɠ ɗɏůŮɘɠ əŬɘ ˊɟɞůűɏɟɞɡɜ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ũɖɠ, Űɖɜ ɘůŰɞɟɑŬ Űɖɠ ŮˊɘůŰɐɛɖɠ ɐ 

ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɖɜ ɏɟŮɡɜŬ əŬɘ Űɖ ŭɘŭŬůəŬɚɑŬ. 

Miguel et al.(2021) 

Ƀ ɧɟɞɠ ŬɜŬűɏɟŮŰŬɘ ůŮ ŬɡŰɏɠ Űɘɠ űɡůɘəɏɠ ɔŮɤɚɞɔɘəɏɠ ˊɖɔɏɠ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɤɜ ɞɟɡəŰɩɜ, ˊŮŰɟɤɛɎŰɤɜ, ŬˊɞɚɘɗɤɛɎŰɤɜ, 

ŮŭŬűɩɜ, ɛɞɟűɞɚɞɔɘəɩɜ, ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ, ŰŮəŰɞɜɘəɩɜ ŭɞɛɩɜ 

ɐ Ɏɚɚɤɜ ɔŮɤɚɞɔɘəɩɜ ŮɛűŬɜɑůŮɤɜ, ɛŮ ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ 

ˊɞɚɘŰɘůŰɘəɐ ɐ / əŬɘ ŬɘůɗɖŰɘəɐ ŬɝɑŬ. 

Spyrou et al. 

(2022) 

ȷɜŬűɏɟŮŰŬɘ ůŰɞ ůɨɜɞɚɞ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ɗɏůŮɤɜ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, ɞɘ 

ɞˊɞɑŮɠ ůɡɢɜɎ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ɔŮɤɗɏůŮɘɠ (geosites) 

Vlachopoulos et al. 

(2022) 

ɋɠ ɔŮɤɚɞɔɘəɐ - ɔŮɤɛɞɟűɞɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɞɟɑɕŮŰŬɘ ɖ ůɡɚɚɞɔɐ 

ɔŮɤŰɧˊɤɜ, əɞɘŰŬůɛɎŰɤɜ, ɛɞɟűɩɜ əŬɘ ŭɘŮɟɔŬůɘɩɜ ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɖ 

ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ əɎɗŮ ˊŮɟɘɞɢɐɠ əŬɘ ɖ ɏɜɜɞɘŬ Űɖɠ ŭɘŬŰɐɟɖůɖɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ-ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ŮɑɜŬɘ ɛɘŬ ɏɜɜɞɘŬ 

ˊɞɚɘŰɘůŰɘəɐ. 

Geological Society 

of America 

ȺɑɜŬɘ ɏɜŬɠ ɔŮɜɘəɧɠ ɧɟɞɠ, ˊŮɟɘɔɟŬűɘəɧɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɗɏůŮɘɠ 

ɐ ˊŮɟɘɞɢɏɠ ɛŮ ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ ɘŭɘŬɑŰŮɟɖ ŬɝɑŬ 

ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ, ˊɞɚɘŰɘůŰɘəɐ ɐ ŬɘůɗɖŰɘəɐ. ȼ ŮˊɘůŰɖɛɞɜɘəɐ 

ɐ ŮəˊŬɘŭŮɡŰɘəɐ ůɖɛŬůɑŬ Űɤɜ ɗɏůŮɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŮəŮɑɜŮɠ ˊɞɡ ɏɢɞɡɜ ɢŬɟŬəŰɖɟɘůŰɘəɞɨɠ Űɨˊɞɡɠ 

ˊŮŰɟɤɛɎŰɤɜ, ůˊɎɜɘŬ ŬˊɞɚɘɗɩɛŬŰŬ ɐ ɎɚɚŬ ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ůɖɛŬɜŰɘəɎ ɔɘŬ Űɖɜ ŮəˊŬɑŭŮɡůɖ əŬɘ Űɖɜ ɏɟŮɡɜŬ. Ƀɘ ůɖɛŬɜŰɘəɏɠ 

ˊɞɚɘŰɘůŰɘəɏɠ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ŮɑɜŬɘ ɛɏɟɖ, ɧˊɞɡ 

ɔŮɤɚɞɔɘəɎ ŰɞˊɑŬ ŭɘŬŭɟŬɛɎŰɘůŬɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŮ ˊɞɚɘŰɘůŰɘəɎ ɐ 

ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ. ȼ ŬɘůɗɖŰɘəɐ ŬɝɑŬ ŬűɞɟɎ ŰɞˊɞɗŮůɑŮɠ, ɞɘ ɞˊɞɑŮɠ 

ŮɑɜŬɘ ɞˊŰɘəɎ ŮɚəɡůŰɘəɏɠ, ɚɧɔɤ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ ˊɞɡ 

ɡˊɎɟɢɞɡɜ. ũŮɜɘəɎ, ˊɞɚɚɏɠ ŰɞˊɞɗŮůɑŮɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɞɨɜ ŰɞɡɟɘůŰɘəɞɨɠ ˊɟɞɞɟɘůɛɞɨɠ əŬɘ ɜŬ ˊŬɟɏɢɞɡɜ 

ɞɘəɞɜɞɛɘəɎ ɞűɏɚɖ ůŰɘɠ Űɞˊɘəɏɠ əɞɘɜɤɜɑŮɠ.   

UNESCO  

ɉŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Űɞ ůɨɜɞɚɞ Űɤɜ ˊŮɟɘůůɧŰŮɟɤɜ ŮɜŭɘŬűŮɟɧɜŰɤɜ 

ɔŮɤɚɞɔɘəɩɜ ŰɞˊɞɗŮůɘɩɜ (ɔŮɩŰɞˊɞɘ, ɔŮɤˊɎɟəŬ əŬɘ ɔŮɤɚɞɔɘəɎ űɡůɘəɎ 

ɛɜɖɛŮɑŬ) ˊɞɡ Ŭɝɑɕɞɡɜ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ɔɘŬ ŮˊɘůŰɖɛɞɜɘəɞɨɠ, 

ŭɘŭŬəŰɘəɞɨɠ, ɘůŰɞɟɘəɞɨɠ, ŬɘůɗɖŰɘəɞɨɠ əŬɘ ˊɞɚɘŰɘůŰɘəɞɨɠ ɚɧɔɞɡɠ. 

 

ɀŮ ɓɎůɖ Űɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ, ɏɔɘɜŮ ɖ ůɨɜɗŮůɖ Űɖɠ Ŭəɧɚɞɡɗɖɠ 

ˊŮɟɘɔɟŬűɐɠ/ŮɟɛɖɜŮɑŬɠ Űɞɡ ɧɟɞɡ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ï ɔŮɤəɚɖɟɞɜɞɛɘɎ, ɖ ɞˊɞɑŬ əŬɘ 

ɡɘɞɗŮŰɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ: 
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Ƀ ɧɟɞɠ əɚɖɟɞɜɞɛɘɎ ŬɜŬűɏɟŮŰŬɘ ůŮ əɎŰɘ ˊɞɡ ɡˊɐɟɢŮ ůŰɞ ˊŬɟŮɚɗɧɜ, ŭɘŬŰɖɟɐɗɖəŮ, 

«ɛŮŰŬűɏɟɗɖəŮ» əŬɘ ůɡɜŮɢɑɕŮɘ ɜŬ ɏɢŮɘ ɛŮɔɎɚɖ ŬɝɑŬ ůŰɞ ˊŬɟɧɜ əŬɘ Űɞ ɛɏɚɚɞɜ. ȼ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ ɖ əɚɖɟɞɜɞɛɘɎ ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔŮɤɚɞɔɘəɐɠ űɨůɖɠ. ɇŬ ˊŬɔəɧůɛɘŬ, 

ŮɗɜɘəɎ ŬɚɚɎ əŬɘ ŰɞˊɘəɎ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ/ɛɞɟűɏɠ, ɧˊɤɠ ŰŬ ˊɡɟɘɔŮɜɐ, ɘɕɖɛŬŰɞɔŮɜɐ, 

ɛŮŰŬɛɞɟűɤɛɏɜŬ ˊŮŰɟɩɛŬŰŬ, ɞɟɡəŰɎ, ɔŮɤɛɞɟűɏɠ, ŭɞɛɏɠ ůŰɟɤɛŬŰɞɔɟŬűɘəɏɠ, ŰŮəŰɞɜɘəɏɠ, 

ŬˊɞɚɘɗɤɛŬŰɞűɧɟŮɠ ɗɏůŮɘɠ əŬɘ Ɏɚɚɞɘ ɔŮɩŰɞˊɞɘ ůŮ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ. ȼ 

ůɖɛŬůɑŬ Űɞɡɠ ɏɔəŮɘŰŬɘ ůŰɖɜ ˊɟɞůűɞɟɎ ́ ɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɞɜ ůɢɖɛŬŰɘůɛɧ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ 

ũɖɠ, Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɕɤɐɠ ůŰɞɜ ˊɚŬɜɐŰɖ, Űɘɠ əɚɘɛŬŰɘəɏɠ ŬɚɚŬɔɏɠ, Űɘɠ ŬɡɝɞɛŮɘɩůŮɘɠ Űɖɠ 

ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ, əŬɗɩɠ əŬɘ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ůŰɖɜ ɞˊɞɑŬ 

ŮɜŰɞˊɑɕɞɜŰŬɘ. ȼ ůˊɞɡŭŬɘɧŰɖŰŬ ŬɡŰɩɜ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ əŬɘ ŭŮɘɔɛɎŰɤɜ ŮɑɜŬɘ ɧɛɞɘŬ 

ɛŮ ŬɡŰɐ Űɤɜ ɘůŰɞɟɘəɩɜ əŬɘ ŬɟɢŬɘɞɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ. ɆɡɜŮˊɩɠ, ŮɑɜŬɘ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ɖ 

ŭɘŬŰɐɟɖůɐɠ Űɞɡɠ ɔɘŬ Űɘɠ ůɖɛŮɟɘɜɏɠ əŬɘ Űɘɠ ŮˊɧɛŮɜŮɠ ɔŮɜɘɏɠ». 

 

ũȺɋɄɃȽȾȽȿɃɇȼɇȷ 

ȼ ůɨɜŭŮůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ (geodiversity) ŮɑɜŬɘ 

ˊɞɚɨˊɚɞəɖ. ȾŬŰɎ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1990 ɞɘ ɔŮɤɚɧɔɞɘ əŬɘ ɔŮɤɛɞɟűɞɚɧɔɞɘ ɝŮəɑɜɖůŬɜ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɞɜ ɧɟɞ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ Űɖɜ ŬɓɘɞŰɘəɐ űɨůɖ. ȼ ˊɞɘəɘɚɑŬ 

(diversity) Űɖɠ ŬɓɘɞŰɘəɐɠ űɨůɖɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ (ˊŮŰɟɩɛŬŰŬ, ɞɟɡəŰɎ, 

ŬˊɞɚɘɗɩɛŬŰŬ), ɔŮɤɛɞɟűɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ (ůɢɖɛŬŰɘůɛɞɨɠ, ŭɘŬŭɘəŬůɑŮɠ) əŬɘ ŮŭɎűɖ. ȼ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɔɘŬŰɑ ˊŮɟɘɚŬɛɓɎɜŮɘ 

Űɖɜ ˊɚɖɗɩɟŬ Űɤɜ ɔɐɘɜɤɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɏɢɞɡɜ ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ, ˊɞɚɘŰɘůŰɘəɐ əŬɘ 

ŬɘůɗɖŰɘəɐ ŬɝɑŬ (Ticar et al., 2017). Ƀ ɧɟɞɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɗŮɤɟŮɑŰŬɘ ŬɜɎɚɞɔɞɠ ɛŮ Űɖɜ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬ (biodiversity). ɆɨɛűɤɜŬ ɛŮ Űɞɜ Nieto (2001), ɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ŮɑɜŬɘ ɞ 

Ŭɟɘɗɛɧɠ əŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ ɘɕɖɛŬŰɞɔŮɜɩɜ, ŰŮəŰɞɜɘəɩɜ ŭɞɛɩɜ, ɔŮɤɚɞɔɘəɩɜ ɡɚɘəɩɜ, ɞɟɡəŰɩɜ, 

ˊŮŰɟɤɛɎŰɤɜ, ŬˊɞɚɘɗɤɛɎŰɤɜ, ŮŭŬűɩɜ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞ ɔŮɤɚɞɔɘəɧ ɡˊɧůŰɟɤɛŬ ɛɘŬɠ 

ˊŮɟɘɞɢɐɠ, Ůɜɩ ŬəɞɚɞɡɗŮɑ Űɞ ŮˊɑˊŮŭɞ, ůŰɞ ɞˊɞɑɞ ŭɟŬůŰɖɟɘɞˊɞɘŮɑŰŬɘ ɞ Ɏɜɗɟɤˊɞɠ. 

ɀɏɢɟɘ ůɐɛŮɟŬ ɏɢɞɡɜ ŭɞɗŮɑ ŬɟəŮŰɞɑ ɞɟɘůɛɞɑ ɔɘŬ Űɞɜ ɧɟɞ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ, ɛŮ əɎˊɞɘɞɡɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨɠ Ŭˊɧ ŬɡŰɞɨɠ ɜŬ ŮɑɜŬɘ ɞɘ Ŭəɧɚɞɡɗɞɘ:  

Ʉȼũȼ 
ɃɅȽɆɀɃɆ  

ũŮɤˊɞɘəɘɚɧŰɖŰŬɠ 

ȹɘŮɗɜɐɠ Ȱɜɤůɖ ɄɟɞůŰŬůɑŬɠ 

Űɖɠ ūɨůɖɠ (International 

Union for Conservation of 

Nature - IUCN)  

ȺɑɜŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ, Űɤɜ ɞɟɡəŰɩɜ, Űɤɜ 

ŬˊɞɚɘɗɤɛɎŰɤɜ, Űɤɜ ɘɕɖɛɎŰɤɜ, ŮŭŬűɩɜ əŬɘ ɔŮɤɛɞɟűɩɜ, 

ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ űɡůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ŰŬ 

ůɢɖɛŬŰɑɕɞɡɜ əŬɘ ŰŬ Űɟɞˊɞˊɞɘɞɨɜ. 

Sharples (1993) 
ȺɑɜŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ ɔɐɘɜɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ 

ůɡůŰɖɛɎŰɤɜ. 

Sharples (1995), Komoo 

(2000), Sharples (2002) 

ȺɑɜŬɘ Űɞ Ůɨɟɞɠ ɐ ɖ ˊɞɘəɘɚɑŬ Űɤɜ ɔŮɤɚɞɔɘəɩɜ, 

ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ ŮŭŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɞ 

ůɨɜɞɚɞ Űɤɜ ůɡůŰɖɛɎŰɤɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ. 
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Australian Heritage 

Commission (1996) 

ȼ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ŬűɞɟɎ Űɞ Ůɨɟɞɠ Űɤɜ ɔɐɘɜɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɤɜ 

ɔŮɤɚɞɔɘəɩɜ, ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ, ˊŬɚŬɘɞɜŰɞɚɞɔɘəɩɜ, 

ŮŭŬűɘəɩɜ, ɡŭɟɞɚɞɔɘəɩɜ əŬɘ ŬŰɛɞůűŬɘɟɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ ũɖɠ. 

Eberhard (1997) 

ȼ ůɢɏůɖ ŬɜɎɛŮůŬ ůŰɖɜ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ, Űɖɜ 

ɔŮɤəɚɖɟɞɜɞɛɘɎ əŬɘ Űɖ ɔŮɤŭɘŬŰɐɟɖůɖ ɛˊɞɟŮɑ ɜŬ 

ůɡɜɞɣɘůŰŮɑ ɤɠ Ůɝɐɠ: ɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ŮɑɜŬɘ ɛɘŬ 

ŬɜŰɘəŮɘɛŮɜɘəɐ ˊɞɘɧŰɖŰŬ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɖ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ ɏɜŬ ˊŬɟɎŭŮɘɔɛŬ Űɤɜ ˊŰɡɢɩɜ 

Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ˊɞɡ ŬɝɑɕŮɘ ɜŬ ŭɘŬŰɖɟɖɗŮɑ əŬɘ ɖ 

ɔŮɤŭɘŬŰɐɟɖůɖ ůŰɞɢŮɨŮɘ ɜŬ ŭɘŬŰɖɟɐůŮɘ Űɖɜ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬ. 

Kozlowski (1999) 

ȺɑɜŬɘ ɖ ŭɘŬűɞɟŮŰɘəɧŰɖŰŬ Űɖɠ ũɖɠ ɤɠ ˊɟɞɠ Űɖ ɔŮɤɚɞɔɘəɐ 

ŭɞɛɐ, Űɞ ŬɜɎɔɚɡűɞ, ŰŬ ŮŭɎűɖ, Űɞ əɚɑɛŬ, Űɖɜ ŮˊɘűɎɜŮɘŬ 

əŬɘ ŰŬ ɡˊɧɔŮɘŬ ɨŭŬŰŬ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ əŬɘ 

Űɘɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ.  

Osborne (2000) 
ȼ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ŮɑɜŬɘ ɧɚɞ Űɞ Ůɨɟɞɠ Űɤɜ űɡůɘəɩɜ 

ɔɐɘɜɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ.   

Prosser (2002) 
ȺɑɜŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ, ŬˊɞɚɘɗɤɛɎŰɤɜ, 

ɞɟɡəŰɩɜ əŬɘ űɡůɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ. 

ȸŮɚɘŰɕɏɚɞɠ (2002) 
ȺɑɜŬɘ ɖ ˊɞɘəɘɚɑŬ Űɤɜ űɡůɘəɩɜ, ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ 

ŮŭŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜəŬɘ ŭɘŮɟɔŬůɘɩɜ. 

 Miguel et al. (2021) 

ɃɟɑɕŮɘ Űɖɜ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɐ ɔŮɤɚɞɔɘəɐ ˊɞɘəɘɚɧŰɖŰŬ ɤɠ 

Űɖ űɡůɘəɐ ˊɞɘəɘɚɑŬ Űɤɜ ɔŮɤɚɞɔɘəɩɜ (ˊŮŰɟɩɛŬŰŬ, 

ɞɟɡəŰɎ, ŬˊɞɚɘɗɩɛŬŰŬ), ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ (ɔŮɤɛɞɟűɏɠ, 

ŰɞˊɞɔɟŬűɑŬ, űɡůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ), ŮŭŬűɘəɩɜ əŬɘ 

ɡŭɟɞɚɞɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ.  

 

ɆɡɜŮˊɩɠ, ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɞ ɧɟɞɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɞɟɑɕŮŰŬɘ ɤɠ ɖ ˊɚɖɗɩɟŬ - 

ˊɞɘəɘɚɑŬ Űɤɜ ŬɓɘɞŰɘəɩɜ ůŰɞɘɢŮɑɤɜ Űɖɠ űɨůɖɠ (ˊŮŰɟɩɛŬŰŬ, ɞɟɡəŰɎ ŬˊɞɚɘɗɩɛŬŰŬ, ŮŭɎűɖ, 

ŭɘŬŭɘəŬůɑŮɠ əŬɘ ůɢɖɛŬŰɘůɛɞɨɠ), ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ůɖɛŬɜŰɘəɎ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ɔɘŬ Űɖɜ 

ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ, ˊɞɚɘŰɘůŰɘəɐ əŬɘ ŬɘůɗɖŰɘəɐ Űɞɡɠ ŬɝɑŬ. ȼ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ 

ŬɜŬűɏɟŮŰŬɘ ůŮ in situ əŬɘ ex situ ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ. ɋɠ in situ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ 

ɗŮɤɟɞɨɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ ɛŮ ɡɣɖɚɐ ŬɝɑŬ ŮˊɘůŰɖɛɞɜɘəɐ (ɔŮɤɗɏůŮɘɠ - geosites), ŰŬ ɞˊɞɑŬ 

ɓɟɑůəɞɜŰŬɘ ůŰɖ ɗɏůɖ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ. ȷɜŰɑɗŮŰŬ, ɤɠ ex situ-əɘɜɖŰɎ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ŰŬ 

ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ɛŮŰŬəɘɜɖɗŮɑ Ŭˊɧ Űɖ űɡůɘəɐ Űɞɡɠ ɗɏůɖ, ɧˊɤɠ 

ɞɟɡəŰɎ, ŬˊɞɚɘɗɩɛŬŰŬ əŬɘ ˊŮŰɟɩɛŬŰŬ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ůŮ əɎˊɞɘŬ ůɡɚɚɞɔɐ ɏəɗŮůɖɠ - 

ɛɞɡůŮɑɞɡ (Brilha, 2015). 

Ƀɘ ŭɡɞ əŬŰɖɔɞɟɑŮɠ ŬɡŰɏɠ ɏɢɞɡɜ ŮəˊŬɘŭŮɡŰɘəɐ, ŮɟŮɡɜɖŰɘəɐ, ŬɘůɗɖŰɘəɐ, ˊɞɚɘŰɘůɛɘəɐ ŬɝɑŬ əŬɘ 

ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ Ŭˊɧ Űɖɜ əɞɘɜɤɜɑŬ ůŰɖ ŭɘŭŬůəŬɚɑŬ, Űɞɜ Űɞɡɟɘůɛɧ, Űɖɜ ŬɜŬɣɡɢɐ. Ƀɘ 
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Herrera-Franco et al. (2022), ŬɜŬűɏɟɞɡɜ, ˊɤɠ ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɞɟɑɕŮŰŬɘ ɤɠ Űɞ 

ůɨɜɞɚɞ Űɤɜ ůŰɞɘɢŮɑɤɜ ɔŮɤɚɞɔɑŬɠ ɐ ɔŮɤŰɧˊɤɜ (geosites), ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ůɖɛŬɜŰɘəɐ ŬɝɑŬ 

ŮˊɘůŰɖɛɞɜɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ əŬɘ ˊɞɚɘŰɘůŰɘəɐ. Ƀɘ ɔŮɩŰɞˊɞɘ ŮɑɜŬɘ ɔŮɤɚɞɔɘəɏɠ ɗɏůŮɘɠ ɐ ůɖɛŮɑŬ 

ɛŮ ɛɞɜŬŭɘəɐ ŬɘůɗɖŰɘəɐ, ŮˊɘůŰɖɛɞɜɘəɐ əŬɘ ŮəˊŬɘŭŮɡŰɘəɐ ŬɝɑŬ. Ⱥˊɘˊɚɏɞɜ ɞɘ ɔŮɤɗɏůŮɘɠ ɧŰŬɜ 

ɏɢɞɡɜ ɔŮɤɛɞɟűɞɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɗŮɤɟɞɨɜŰŬɘ ɔŮɤɛɞɟűɏɠ (geomorphosites). Ƀɘ 

ɔŮɤɗɏůŮɘɠ, ɧˊɤɠ ɞɘ ˊŬɔŮŰɩɜŮɠ, ŰŬ ɖűŬɑůŰŮɘŬ ɞɘ ɏɟɖɛɞɘ ŮɑɜŬɘ əɞɛɛɎŰɘ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ 

əŬɘ ɗŮɤɟɞɨɜŰŬɘ in situ ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ.  

ȾŬɗɖɛŮɟɘɜɎ Űɧůɞ ɖ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ ɧůɞ əŬɘ ɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɏɟɢɞɜŰŬɘ ŬɜŰɘɛɏŰɤˊŮɠ ɛŮ 

əŬŰŬůŰɟɞűɘəɏɠ ŬˊŮɘɚɏɠ. ȼ ůɨɔɢɟɞɜŮɠ əɞɘɜɤɜɑŮɠ ŮɑɜŬɘ ŮɡŬɑůɗɖŰŮɠ ůŮ ɗɏɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ 

Űɖɜ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ, ŭɖɚŬŭɐ ŬˊŮɘɚɏɠ ˊɞɡ ɡűɑůŰŬɜŰŬɘ ŰŬ ɕɩŬ əŬɘ ŰŬ űɡŰɎ. ɋůŰɧůɞ, ŭŮɜ ɘůɢɨŮɘ 

Űɞ ɑŭɘɞ ïɑŭɘŬ ŮɡŬůɗɖŰɞˊɞɑɖůɖ- əŬɘ ɛŮ Űɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ, ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ əɘɜŭɨɜɞɡɠ əŬɘ 

ŬˊŮɘɚɏɠ Űɧůɞ Ŭˊɧ űɡůɘəɏɠ ɧůɞ əŬɘ Ŭˊɧ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ. 

ȼ ŬɚɚŬɔɐ ɢɟɐůɖɠ ɔɖɠ ŬˊɞŰŮɚŮɑ Űɖ ɛŮɔŬɚɨŰŮɟɖ ŬˊŮɘɚɐ Űɧůɞ ɔɘŬ Űɖ ɓɘɞˊɞɘəɘɚɧŰɖŰŬ ɧůɞ əŬɘ 

ɔɘŬ Űɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ ɔɘŬŰɑ ˊɟɞəŬɚŮɑ ɔɟɐɔɞɟɖ əŬɘ ŬɜŮˊɘɗɨɛɖŰɖ ɛŮŰŬɓɞɚɐ ůŰɖɜ əɚɑɛŬəŬ 

Űɞˊɑɞɡ (Rockström et al., 2009). Ƀɘ ɛŮŰŬɓɞɚɏɠ ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ Űɖɜ ɡˊɏɟɓŬůɖ 

Űɤɜ ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ ɞɘəɞɚɞɔɘəɩɜ ɞɟɑɤɜ əŬɘ ɜŬ ɞŭɖɔɐůɞɡɜ ůŰɖɜ ɏɜŬɟɝɖ Űɤɜ 

ŭɘŮɟɔŬůɘɩɜ, ɞɘ ɞˊɞɑŮɠ ɞŭɖɔɞɨɜ ůŰɖɜ ŬˊɞůɎɗɟɤůɖ əŬɘ ɡˊɞɓɎɗɛɘůɖ Űɤɜ ŮŭŬűɩɜ əŬɘ Űɖɜ 

Ŭɨɝɖůɖ Űɤɜ űɡůɘəɩɜ əɘɜŭɨɜɤɜ ɔɘŬ Űɞɜ Ɏɜɗɟɤˊɞ. ȺəŰɧɠ Ŭˊɧ Űɖɜ ŬɚɚŬɔɐ ɢɟɐůɖɠ Űɖɠ ɔɖɠ, ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ůŮɜɎɟɘŬ əɚɘɛŬŰɘəɐɠ ŬɚɚŬɔɐɠ ɡˊɞŭŮɘəɜɨɞɡɜ, ɧŰɘ ɖ ŬůŰɎɗŮɘŬ Űɞɡ Űɞˊɑɞɡ əŬɘ ɖ 

ɡˊɞɓɎɗɛɘůɖ Űɞɡ ŮŭɎűɞɡɠ ŮɑɜŬɘ ˊɘɗŬɜɧɜ ɜŬ ŬɡɝɖɗŮɑ, ɔŮɔɞɜɧɠ ˊɞɡ ŬˊɞŰŮɚŮɑ ɛɑŬ Ŭəɧɛɖ ŬˊŮɘɚɐ 

ɔɘŬ Űɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ (Hudson & Inbar, 2012). 

ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ɏɢŮɘ ˊɟɞəŬɚɏůŮɘ ˊɞɚɨ ɛŮɔɎɚɖ ɛŮɑɤůɖ Űɖɠ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ɛŮŰŬɓɞɚɐ Űɖɠ űɡůɘəɐɠ əŬŰɎůŰŬůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ũɖɠ. ɋůŰɧůɞ, ɡˊɎɟɢɞɡɜ ˊɞɚɚɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ˊɞɡ əŬŰŬŭŮɘəɜɨɞɡɜ, ɧŰɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ɛŮ Űɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ, ŮɡɗɨɜɞɜŰŬɘ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɐ Űɖɜ ŬˊɞəɎɚɡɣɖ 

ɜɏɤɜ ɗɏůŮɤɜ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, ˊɞɡ ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɘɠ ůɨɔɢɟɞɜŮɠ űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ 

əŬɘ ˊŮɟɘɓɎɚɚɞɜŰŬ, ɧˊɤɠ ɞɘ ŬɟɢŬɑŮɠ ŬɜŬɓŬɗɛɑŭŮɠ, ŰŬ ɚŬŰɞɛŮɑŬ əŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ɎɟŭŮɡůɖɠ 

(Lavee et al. 1997, Woods əŬɘ McCann 1999, Heckenberger et al. 2003). 

 

ũȺɋɇɃɄɃɆ 

ȸŬůɘəɐ ɛɞɜɎŭŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əŬɘ ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɑŬɠ ŬˊɞŰŮɚŮɑ ɞ ɔŮɩŰɞˊɞɠ 

(geosite). ɆŰɖ ɔŮɟɛŬɜɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɐŰŬɜ ɖ ˊɟɩŰɖ űɞɟɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ɧɟɞɠ 

ˊɟɞŮɟɢɧɛŮɜɞɠ Ŭˊɧ Űɘɠ Ůɚɚɖɜɘəɏɠ ɚɏɝŮɘɠ «ũɖ» əŬɘ «Űɧˊɞɠ» əŬɘ ŬɜŬűɏɟŮŰŬɘ ɤɠ «Geotop», ́ ɞɡ 

ŮɑɜŬɘ ůɡɜɩɜɡɛɞ ɛŮ Űɖ ɚɏɝɖ geosite əŬɘ ůɖɛŬɑɜŮɘ ɔŮɤŰɞˊɞɗŮůɑŬ ï ɔŮɩŰɞˊɞɠ. Ƀɘ ɔŮɩŰɞˊɞɘ ŮɑɜŬɘ 

ŬˊɞůˊɎůɛŬŰŬ Űɞɡ «ɓɘɓɚɑɞɡ Űɖɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ» ˊɞɡ ɏɢŮɘ ŮɝŮɚɘɢɗŮɑ ůŮ ɏɜŬɜ Űɧˊɞ. ȼ 

ŭɘŬŰɐɟɖůɐ Űɞɡɠ ŬˊɞŰŮɚŮɑ ɏɜŬ ůŰɧɢɞ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊɘŰŮɡɢɗŮɑ, ɏŰůɘ ɩůŰŮ əŬɘ ɞɘ 

ɛŮɚɚɞɜŰɘəɏɠ ɔŮɜŮɏɠ ɜŬ ɛˊɞɟɞɨɜ ɜŬ çŭɘŬɓɎůɞɡɜè ŬɡŰɐ Űɖɜ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɞɡ Űɧˊɞɡ Űɞɡɠ.  

Ƀɘ ɔŮɤɚɞɔɘəɏɠ, ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ əŬɘ ŮŭŬűɞɚɞɔɘəɏɠ ŮɛűŬɜɑůŮɘɠ ˊɞɡ ŬɝɑɕŮɘ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ 

ɚɧɔɤ Űɖɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧŰɖŰŬɠ Űɞɡɠ ɐ Űɖɠ ɛɞɜŬŭɘəɞŰɖŰɎɠ Űɞɡɠ, Űɖɠ ůɖɛŬůɑŬɠ Űɞɡɠ ɔɘŬ Űɖ 

əŬŰŬɜɧɖůɖ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ, Űɖɠ Ůɝɏɚɘɝɖɠ əŬɘ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɖɠ ɔŮɩůűŬɘɟŬɠ ŬɚɚɎ əŬɘ ɔɘŬ 

ŮˊɘůŰɖɛɞɜɘəɞɨɠ, ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ˊɞɚɘŰɘůŰɘəɞɨɠ əŬɘ ŬɘůɗɖŰɘəɞɨɠ ɚɧɔɞɡɠ ɞɜɞɛɎɕɞɜŰŬɘ 

ɔŮɩŰɞˊɞɘ (ȸŮɚɘŰɕɏɚɞɠ, 2002). ɆɨɛűɤɜŬ ɛŮ Űɖɜ ȷɛŮɟɘəŬɜɘəɐ ũŮɤɚɞɔɘəɐ ȺŰŬɘɟŮɑŬ 

(Geological Society of America) ɞɘ ɔŮɩŰɞˊɞɘ (geological sites - geosites) ŬˊɞŰŮɚɞɨɜ 

ŰɞˊɞɗŮůɑŮɠ ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɖɜ ˊɟɞɩɗɖůɖ Űɖɠ ɔɜɩůɖɠ ůɢŮŰɘəɎ ɛŮ Űɞɡɠ űɡůɘəɞɨɠ əɘɜŭɨɜɞɡɠ, 

Űɖɜ ˊŬɟɞɢɐ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ, Űɘɠ əɚɘɛŬŰɘəɏɠ əŬɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŬɚɚŬɔɏɠ, Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ 
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ɕɤɐɠ, ŰŬ ɞɟɡəŰɎ əŬɘ ŰŬ ŮɜŮɟɔŮɘŬəɎ ŬˊɞɗɏɛŬŰŬ əŬɘ ɎɚɚŮɠ ˊŰɡɢɏɠ Űɖɠ űɨůɖɠ əŬɘ Űɖɠ ɘůŰɞɟɑŬɠ 

Űɖɠ ũɖɠ.  

ȷɡŰɏɠ ɞɘ ɗɏůŮɘɠ ˊŬɟɏɢɞɡɜ ɡɣɖɚɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŮˊɘůŰɖɛɞɜɘəɏɠ ɛŮɚɏŰŮɠ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ 

ɤɠ ɡˊŬɑɗɟɘŮɠ ŬɑɗɞɡůŮɠ ŭɘŭŬůəŬɚɑŬɠ, ŮɜɘůɢɨɞɜŰŬɠ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ 

ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɏɢɞɡɜ ůŰɞ ŮɡɟɨŰŮɟɞ əɞɘɜɧ ɣɡɢŬɔɤɔɑŬ əŬɘ ŬɜŬɣɡɢɐ ŬɚɚɎ 

əŬɘ ůŰɘɠ Űɞˊɘəɏɠ əɞɘɜɤɜɑŮɠ ɞɘəɞɜɞɛɘəɐ ɡˊɞůŰɐɟɘɝɖ. Ƀɘ ɔŮɩŰɞˊɞɘ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ɛɘəɟɞɑ ůŮ 

ɏəŰŬůɖ, ŬɚɚɎ ˊɞɚɨ ůɖɛŬɜŰɘəɞɑ ŮˊɘůŰɖɛɞɜɘəɎ ɐ ɛŮɔɎɚɞɘ ůŮ ɏəŰŬůɖ əŬɘ ɛŮ ŭɘŮɗɜɐ 

ŬɜŬɔɜɩɟɘůɖ. 

ȼ ɏɜɜɞɘŬ ũŮɩŰɞˊɞɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ Ůɚɚɖɜɘəɐ ɜɞɛɞɗŮůɑŬ (Ɂɧɛɞɠ 3937/2011) ɛŮ ŰɑŰɚɞ 

çȹɘŬŰɐɟɖůɖ Űɖɠ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ɎɚɚŮɠ ŭɘŬŰɎɝŮɘɠè ɞɟɑɕŮŰŬɘ ɤɠ Ůɝɐɠ: «ũŮɩŰɞˊɞɘ ŮɑɜŬɘ ɞɘ 

ɔŮɤɚɞɔɘəɏɠ ï ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ ˊɞɡ ůɡɜɘůŰɞɨɜ űɡůɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ əŬɘ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ůɖɛŬɜŰɘəɏɠ ůŰɘɔɛɏɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɞɑ 

ɛɎɟŰɡɟŮɠ Űɖɠ ɛŬəɟɎɠ Ůɝɏɚɘɝɐɠ Űɖɠ ɐ ŭŮɑɢɜɞɡɜ ůɨɔɢɟɞɜŮɠ űɡůɘəɏɠ, ɔŮɤɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ 

ůɡɜŮɢɑɕɞɡɜ ɜŬ ŮɝŮɚɑůůɞɜŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠè 

 

Ƀɘ ɔŮɩŰɞˊɞɘ ůɨɛűɤɜŬ ɛŮ Űɖɜ IUGS (International Union of Geological Sciences), 

ɢɤɟɑɕɞɜŰŬɘ ůŰɘɠ ŬəɧɚɞɡɗŮɠ əŬŰɖɔɞɟɑŮɠ:    

 

Ễ ŪɏůŮɘɠ ůŰɟɤɛŬŰɞɔɟŬűɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

Ễ ŪɏůŮɘɠ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɏɠ ɔɘŬ Űɞ ˊŬɚŬɘɞˊŮɟɘɓɎɚɚɞɜ. 

Ễ ȷˊɞɚɘɗɤɛŬŰɞűɧɟŮɠ ɗɏůŮɘɠ. 

Ễ ŪɏůŮɘɠ ˊŮŰɟɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ŭɖɚŬŭɐ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ŮɛűŬɜɑůŮɘɠ 

ˊŮŰɟɤɛɎŰɤɜ, ɘŭɘŬɑŰŮɟŮɠ ɘɕɖɛŬŰɞɔŮɜŮɑɠ ŰɞˊɞɗŮůɑŮɠ.  

Ễ ŪɏůŮɘɠ ɞɟɡəŰɞɚɞɔɘəɞɨ əŬɘ ɞɘəɞɜɞɛɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ŭɖɚŬŭɐ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ɐ 

ůˊɎɜɘŮɠ ɛŮŰŬɚɚɞűɧɟŮɠ ŮɛűŬɜɑůŮɘɠ, ɞɟɡəŰɞɚɞɔɘəɏɠ ˊŬɟŬɔŮɜɏůŮɘɠ ə.Ŭ. 

Ễ ŪɏůŮɘɠ ŰŮəŰɞɜɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

Ễ ũŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ əŬɘ ůɢɖɛŬŰɘůɛɞɑ ɛŮ ɘŭɘŬɑŰŮɟɞ űɡůɘəɧ əɎɚɚɞɠ. 

Ễ ŪɏůŮɘɠ ɡŭɟɞɚɞɔɘəɞɨ ï ɡŭɟɞɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

 

Ⱥˊɘˊɚɏɞɜ, ɞɘ ɔŮɩŰɞˊɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ əŬŰɖɔɞɟɑŮɠ ŬɜɎɚɞɔŬ ɛŮ: 

1. ɇɞɜ Űɟɧˊɞ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ, ůŮ: 

 ūɡůɘəɞɨɠ ɔŮɩŰɞˊɞɡɠ: ɗŮɤɟɞɨɜŰŬɘ ŰŬ ŭɖɛɘɞɡɟɔɐɛŬŰŬ Űɤɜ ŭɡɜɎɛŮɤɜ Űɖɠ űɨůɖɠ 

əŬɘ Űɤɜ ɛŮŰŬɝɨ Űɞɡɠ ŭɘŮɟɔŬůɘɩɜ, ˊɞɡ ŬɜŰɘɚŬɛɓŬɜɧɛŬůŰŮ ɎɛŮůŬ əŬɘ ˊŮɟɘɏɢɞɡɜ 

ɞɟɡəŰɎ, ɛŮŰŬɚɚŮɨɛŬŰŬ, ŬˊɞɚɘɗɩɛŬŰŬ ˊŬɜɑŭŬɠ / ɢɚɤɟɑŭŬɠ ɐ ŭŮɑɢɜɞɡɜ űŬɘɜɧɛŮɜŬ 

ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɧˊɤɠ ɟɐɔɛŬŰŬ, ɖűŬɑůŰŮɘŬ, əŬɘ ŬˊɞŰŮɚɞɨɜ ɛɎɟŰɡɟŮɠ əŬɘ 

ɛŬɟŰɡɟɑŮɠ Űɤɜ ŭɘŮɟɔŬůɘɩɜ Űɤɜ ŭɡɜɎɛŮɤɜ Űɖɠ űɨůɖɠ. 

 ȷɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɩŰɞˊɞɡɠ: ɗŮɤɟɞɨɜŰŬɘ ɞɘ ɔŮɩŰɞˊɞɘ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɛŮŰɎ Ŭˊɧ 

Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

2. ɇɞ ůəɞˊɧ ˊɞɡ ŮɝɡˊɖɟŮŰɞɨɜ: 

 ȺɟŮɡɜɖŰɘəɞɨɠ - ŮˊɘůŰɖɛɞɜɘəɞɨɠ: ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɘŭɘŬɑŰŮɟŬ ɡɣɖɚɐ 

ŮˊɘůŰɖɛɞɜɘəɐ əŬɘ ŮɟŮɡɜɖŰɘəɐ ŬɝɑŬ əŬɘ ŮɑɜŬɘ ˊɞɚɨ ůɖɛŬɜŰɘəɞɑ ɔɘŬ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ 

əɞɘɜɧŰɖŰŬ. 

 ȺəˊŬɘŭŮɡŰɘəɞɨɠ: ȺɑɜŬɘ ŮəŮɑɜɞɘ Űɤɜ ɞˊɞɑɤɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɏɢɞɡɜ ɘŭɘŬɑŰŮɟɖ 

ŬɝɑŬ ɔɘŬ Űɖɜ ŮəˊŬɘŭŮɡŰɘəɐ əɞɘɜɧŰɖŰŬ. ȷˊɞŰŮɚɞɨɜ ˊŬɟŬŭŮɑɔɛŬŰŬ ɛŮ ɘŭɘŬɑŰŮɟɖ 

ˊŬɘŭŬɔɤɔɘəɐ ŬɝɑŬ. 

 ɄɞɚɘŰɘůŰɘəɞɨɠ: ȺɑɜŬɘ ŬɡŰɞɑ ˊɞɡ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ ˊɞɚɘŰɘůŰɘəɎ ɛɜɖɛŮɑŬ ɐ ŬˊɞŰŮɚɞɨɜ 

ɞɘ ɑŭɘɞɘ ˊɞɚɘŰɘůŰɘəɎ ɛɜɖɛŮɑŬ. ɆŮ ŬɡŰɐ Űɖɜ əŬŰɖɔɞɟɑŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ɞɘ 

ɔŮɤɛɡɗɞɚɞɔɘəɞɑ ɔŮɩŰɞˊɞɘ ɐ ɔŮɤɛɡɗɧŰɞˊɞɘ əŬɘ ɞɘ ɚŬɞɔɟŬűɘəɞɑ ɔŮɩŰɞˊɞɘ. ɇɞ 
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əɡɟɘɧŰŮɟɞ əɟɘŰɐɟɘɞ Ůˊɘɚɞɔɐɠ Űɤɜ ˊɞɚɘŰɘůŰɘəɩɜ ɔŮɤŰɧˊɤɜ ŮɑɜŬɘ ɖ ůɨɜŭŮůɐ Űɞɡɠ ɐ ɖ 

ŰŬɨŰɘůɐ Űɞɡɠ ɛŮ ˊɞɚɘŰɘůŰɘəɎ ɛɜɖɛŮɑŬ. ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ: 

o Ƀɘəɞɚɞɔɘəɞɨɠ: ȺɑɜŬɘ ŬɡŰɞɑ ˊɞɡ ŮɑŰŮ ůɡɜŭɏɞɜŰŬɘ ɛŮ ɞɘəɞŰɧˊɞɡɠ, ŮɑŰŮ 

ŬˊɞŰŮɚɞɨɜ Űɞ ɡˊɧɓŬɗɟɞ ɞɘəɞŰɧˊɤɜ, ɐ ŮɑɜŬɘ ɞɘ ɑŭɘɞɘ ɞɘəɧŰɞˊɞɘ. 

o ɇɞɡɟɘůŰɘəɞɨɠ: ȺɑɜŬɘ ŬɡŰɞɑ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɡˊŮɟɏɢŮɘ ɖ ŬɝɑŬ Űɖɠ ŬɜŬɣɡɢɐɠ, 

ɢɤɟɑɠ ɧɛɤɠ ɖ ŮˊɘůŰɖɛɞɜɘəɐ Űɞɡɠ ŬɝɑŬ ɜŬ ŮɑɜŬɘ ŬɛŮɚɖŰɏŬ. ȼ ŬɝɑŬ Űɞɡɠ ɔɘŬ 

Űɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ əɞɘɜɞɨ ŮɑɜŬɘ ɛŮɔɎɚɖ, ɔɘŬŰɑ ŬˊŮɡɗɨɜɞɜŰŬɘ ůŮ ɏɜŬ 

Ůɡɟɨ əŬɘ ˊɞɘəɑɚɞ ŰɛɐɛŬ Űɞɡ ˊɚɖɗɡůɛɞɨ (ˊ.ɢ. Űɞ ūŬɟɎɔɔɘ Űɖɠ ɆŬɛŬɟɘɎɠ). 

o ȷɘůɗɖŰɘəɞɨɠ: ȺɑɜŬɘ ŮəŮɑɜɞɘ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ɘŭɘŬɑŰŮɟɞ əɎɚɚɞɠ (ˊ.ɢ. 

ɘŭɘŬɑŰŮɟŬ ůɢɐɛŬŰŬ ɐ ɢɟɩɛŬŰŬ). ȼ ɧˊɞɘŬ ˊɟɞůŰŬůɑŬ Űɞɡɠ ɞűŮɑɚŮŰŬɘ əɡɟɑɤɠ 

ůŰɖɜ ŬɘůɗɖŰɘəɐ Űɞɡɠ ŬɝɑŬ (ˊ.ɢ. ɞɘ ɔɟŬɜɑŰŮɠ Űɞɡ ȸɩɚŬəŬ ůŰɖɜ ɇɐɜɞ). 

o ũŮɩŰɞˊɞɡɠ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ: ɄɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɘůŰɞɟɘəɞɨɠ 

ůŮɘůɛɞɨɠ, ɖűŬɘůŰŮɘŬəɏɠ ŮəɟɐɝŮɘɠ əŬɘ ŰůɞɡɜɎɛɘ. ɇŬ ɑɢɜɖ ŬɟɢŬɑɤɜ ůŮɘůɛɩɜ 

əŬɘ ɖűŬɘůŰŮɘŬəɩɜ ŮəɟɐɝŮɤɜ, ŮˊɘəŬɚɞɨɜŰŬɘ ɘůŰɞɟɘəɞɑ əŬɘ ŬɟɢŬɘɞɚɧɔɞɘ ɔɘŬ 

ɜŬ ŮɟɛɖɜŮɨůɞɡɜ ŰŬ ŭɘɎűɞɟŬ ˊɞɚɘŰɘůɛɘəɎ əŬɘ ɞɘəɘůŰɘəɎ əŮɜɎ ˊɞɡ 

ŮɜŰɞˊɑɕɞɡɜ. 

o ũŮɩŰɞˊɞɡɠ ŬɜɗɟɤˊɞɔŮɜɩɜ əŬŰŬůŰɟɞűɩɜ. 

o ɀɞɡůŮɑŬ ūɡůɘəɐɠ ȽůŰɞɟɑŬɠ-ũŮɤɚɞɔɘəɎ. 

3. ɆɖɛŬůɑŬ əŬɘ Űɞ ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ, ůŮ ŮˊɑˊŮŭɞ (Brocx M. et al., 2007): 

 ɄŬɔəɧůɛɘɞ: ŬɜŰɘˊɟɞůɤˊŮɨɞɜŰŬɘ Ŭˊɧ ɏɜŬɜ ɐ ɛŮɟɘəɞɨɠ ɔŮɤŰɧˊɞɡɠ ɐ ŬˊɞŰŮɚɞɨɜ Űɞ 

əŬɚɨŰŮɟɞ ˊŬɟɎŭŮɘɔɛŬ  

 Ⱥɗɜɘəɧ: ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɢɞɡɜ əŬɘ Ɏɚɚɞɘ ɑŭɘɞɘ ɐ ˊŬɟɧɛɞɘɞ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ 

 ɄŮɟɘűŮɟŮɘŬəɧ: ŮɛűŬɜɑɕɞɜŰŬɘ əŬɘ ůŮ ɎɚɚŬ ɛɏɟɖ ůŮ ˊŬɔəɧůɛɘɞ ɐ / əŬɘ Ůɗɜɘəɧ ŮˊɑˊŮŭɞ 

ŬɚɚɎ ŮɑɜŬɘ ɛɞɜŬŭɘəɎ ɐ ɏɢŮɘ ɛŮɟɘəɞɨɠ ŬəɧɛŬ ůŮ ˊŮɟɘűŮɟŮɘŬəɧ ŮˊɑˊŮŭɞ 

 ɇɞˊɘəɧ: ŬˊɞŰŮɚŮɑ Űɖɜ űɡůɘəɐ ɘůŰɞɟɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧɠ ɔɘŬ Űɖɜ 

Űɞˊɘəɐ əɞɘɜɤɜɑŬ  

Ƀɘ ɔŮɩŰɞˊɞɘ ɧɛɤɠ ŮɑɜŬɘ ɢɩɟɞɘ ŮɡŬɑůɗɖŰɞɘ əŬɘ ŮɡɎɚɤŰɞɘ ůŰɖɜ ŬůŰɘəɞˊɞɑɖůɖ, Űɖɜ ŬɜɎˊŰɡɝɖ 

ɡˊɞŭɞɛɩɜ, Űɖɜ ɔŮɤɟɔɑŬ, Űɖɜ ɡˊŮɟɓɞɚɘəɐ ɢɟɐůɖ ŬɚɚɎ əŬɘ Ŭˊɧ Űɖɜ ŭɘɎɓɟɤůɖ. ũɘŬ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ŬɜŬɕɖŰɖɗɞɨɜ ɞɘ əŬŰɎɚɚɖɚŮɠ ůŰɟŬŰɖɔɘəɏɠ ŭɘŬŰɐɟɖůɖɠ əŬɘ 

ˊɟɞůŰŬůɑŬɠ ɛŮ ůŰɧɢɞ ɜŬ ˊŮɟɎůɞɡɜ ůŰɘɠ ŮˊɧɛŮɜŮɠ ɔŮɜɘɏɠ (Geological Society of America).   

 

ũȺɋɄȷɅȾɃ 

ȼ ȺəˊŬɘŭŮɡŰɘəɐ ȺˊɘůŰɖɛɞɜɘəɐ əŬɘ ɄɞɚɘŰɘůŰɘəɐ ɃɟɔɎɜɤůɖ Űɤɜ ȼɜɤɛɏɜɤɜ Ⱥɗɜɩɜ 

(UNESCO, 1999) ɞɟɑɕŮɘ ɤɠ ɔŮɤˊɎɟəŬ (geoparks) Űɘɠ ˊŮɟɘɞɢɏɠ ɘŭɘŬɑŰŮɟɖɠ ɔŮɤɚɞɔɘəɐɠ 

ůɖɛŬůɑŬɠ, ůˊŬɜɘɧŰɖŰŬɠ ɐ əɎɚɚɞɡɠ, ɧˊɞɡ ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ˊɟɞůŰŬŰŮɨŮŰŬɘ əŬɘ 

ŬɜŬˊŰɨůůŮŰŬɘ ŰŬɡŰɞɢɟɧɜɤɠ. ɇŬ ɔŮɤˊɎɟəŬ ŮɑɜŬɘ ˊŮɟɘɞɢɏɠ, ɧˊɞɡ ŮəŰɧɠ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ 

ɔŮɤɚɞɔɘəɏɠ ŮɛűŬɜɑůŮɘɠ, ɛˊɞɟɞɨɜ Ůˊɑůɖɠ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ əŬɘ ɎɚɚŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

ůŰɞɘɢŮɑŬ, ɧˊɤɠ ŬɟɢŬɘɞɚɞɔɘəɏɠ, ɞɘəɞɚɞɔɘəɏɠ, ɘůŰɞɟɘəɏɠ ɐ/əŬɘ ˊɞɚɘŰɘůŰɘəɏɠ ŬɝɑŮɠ əŬɘ ɛˊɞɟɞɨɜ 

ɜŬ ŬˊɞŰŮɚɏůɞɡɜ Űɞ ɏɜŬɡůɛŬ ɔɘŬ əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ, ŮɜŮɟɔɞˊɞɘɩɜŰŬɠ Űɞɜ 

Űɞɡɟɘůɛɧ ɛŮ Űɖ ɛɞɟűɐ Űɞɡ ɞɘəɞ- ɐ ɔŮɤŰɞɡɟɘůɛɞɨ. ɇŬ ɔŮɤˊɎɟəŬ ɏɢɞɡɜ əŬɗɞɟɘůɛɏɜɖ 

ɔŮɤɔɟŬűɘəɐ ɏəŰŬůɖ əŬɘ ɗŮɛŬŰɞɚɞɔɑŬ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɞɘəɞɜɞɛɘəɩɜ/ŰɞɡɟɘůŰɘəɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ. 

ȰɜŬ ɔŮɤˊɎɟəɞ ˊŮɟɘəɚŮɑŮɘ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ ɔŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ ɛŮ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ 

ɤɠ ˊɟɞɠ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ŬɝɑŬ, Űɖɜ ˊɞɘɧŰɖŰŬ, Űɖ ůˊŬɜɘɧŰɖŰŬ, Űɖɜ ŬɘůɗɖŰɘəɐ ɏɚɝɖ ˊɞɡ 

ˊɟɞəŬɚɞɨɜ əŬɘ ŮəˊŬɘŭŮɡŰɘəɐ ŬɝɑŬ Űɞɡɠ. ɇŬ ˊŬɔəɧůɛɘŬ ɔŮɤˊɎɟəŬ Űɖɠ UNESCO 

ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɎɚɚŮɠ ˊŰɡɢɏɠ Űɖɠ űɡůɘəɐɠ əŬɘ 
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ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əɎɗŮ ˊŮɟɘɞɢɐɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Ůɜɘůɢɨɞɡɜ Űɖɜ 

ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡɠ Ŭˊɧ Űɞ Ůɡɟɨ əɞɘɜɧ, ɤɠ ˊɟɞɠ ŰŬ ɗɏɛŬŰŬ ˊɞɡ ŬɜŰɘɛŮŰɤˊɑɕŮɘ ɖ əɞɘɜɤɜɑŬ, 

ɧˊɤɠ ɖ ɓɘɩůɘɛɖ ɢɟɐůɖ Űɤɜ ˊɧɟɤɜ Űɖɠ ũɖɠ, ŮˊɘˊŰɩůŮɘɠ  əɚɘɛŬŰɘəɩɜ ŬɚɚŬɔɩɜ əŬɘ űɡůɘəɞɨɠ 

əɘɜŭɨɜɞɡɠ, ŬɚɚɎ əŬɘ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ Űɟɧˊɞɡ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ Űɧˊɞɡ.    

ɆɨɛűɤɜŬ ɛŮ Űɖ ŭɘŬəɐɟɡɝɖ Űɞɡ ȺɡɟɤˊŬɥəɞɨ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ, ɤɠ ɔŮɤˊɎɟəɞ ɞɟɑɕŮŰŬɘ 

ɛɑŬ ˊŮɟɘɞɢɐ ɖ ɞˊɞɑŬ: 

¶ ȰɢŮɘ ůɡɔəŮəɟɘɛɏɜŬ ɔŮɤɔɟŬűɘəɎ ɧɟɘŬ əŬɘ ŮˊŬɟəɐ ŮˊɘűɎɜŮɘŬ, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ɛɑŬ 

ˊɟŬɔɛŬŰɘəɐ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɖ. ɄŮɟɘɚŬɛɓɎɜŮɘ ɏɜŬ ůɖɛŬɜŰɘəɧ Ŭɟɘɗɛɧ ɗɏůŮɤɜ 

ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɛŮ əɟɘŰɐɟɘŬ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ ůɖɛŬůɑŬ, Űɖ ůˊŬɜɘɧŰɖŰŬ, 

Űɖɜ ŬɘůɗɖŰɘəɐ ɏɚɝɖ əŬɘ Űɖɜ ŮəˊŬɘŭŮɡŰɘəɐ Űɞɡɠ ŬɝɑŬ. ȼ ˊɚŮɘɞɣɖűɑŬ Űɤɜ ɗɏůŮɤɜ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ ůŰɖɜ ˊŮɟɘɞɢɐ Ůɜɧɠ ŮɡɟɤˊŬɥəɞɨ ɔŮɤˊɎɟəɞɡ ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɖɠ ɔŮɤɚɞɔɘəɐɠ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ, ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ Ůˊɑůɖɠ 

ŬɟɢŬɘɞɚɞɔɘəɧ, ɞɘəɞɚɞɔɘəɧ, ɘůŰɞɟɘəɧ ɐ ˊɞɚɘŰɘůŰɘəɧ ŮɜŭɘŬűɏɟɞɜ. 

¶ Ƀɘ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ůŮ ɏɜŬ ɔŮɤˊɎɟəɞ ˊɟɏˊŮɘ ɜŬ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ ɛŮ 

ɏɜŬ ɞɟɔŬɜɤɛɏɜɞ ŭɑəŰɡɞ ŭɘŬŭɟɞɛɩɜ əŬɘ ɜŬ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɛɏŰɟŬ ˊɟɞůŰŬůɑŬɠ 

əŬɘ ŭɘŬɢŮɑɟɘůɖɠ. ɆŮ ɏɜŬ ɔŮɤˊɎɟəɞ ŭŮɜ ŮˊɘŰɟɏˊɞɜŰŬɘ ˊɟŬəŰɘəɏɠ ˊɞɡ ˊɟɞəŬɚɞɨɜ 

əŬŰŬůŰɟɞűɐ, űɗɞɟɎ ɐ ˊɩɚɖůɖ ɔŮɤɚɞɔɘəɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ. 

¶ ɄɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰŮɘ ɞɟɔŬɜɤɛɏɜɞ űɞɟɏŬ ŭɘŬɢŮɑɟɘůɖɠ, ɞ ɞˊɞɑɞɠ ɜŬ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 

ŮˊɘɓɎɚɚŮɘ ˊɞɚɘŰɘəɏɠ ˊɟɞůŰŬůɑŬɠ, ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŬɜɎŭŮɘɝɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ əŬɘ ɓɘɤůɘɛɧŰɖŰŬɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ. 

¶ ɆɡɛɓɎɚɚŮɘ ŮɜŮɟɔɎ ůŰɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ Űɖɠ ˊŮɟɘɞɢɐɠ, ɛɏůŬ Ŭˊɧ Űɖɜ ŬɜɎŭŮɘɝɖ 

Űɖɠ ŰŬɡŰɧŰɖŰɎɠ Űɞɡ ɔŮɤˊɎɟəɞɡ, ˊɞɡ ůɡɜŭɏŮŰŬɘ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ əŬɘ 

ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ũŮɤŰɞɡɟɘůɛɞɨ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧɜ 

ŮˊɖɟŮɎɕŮɘ Űɘɠ ůɡɜɗɐəŮɠ ɕɤɐɠ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ɆŰɧɢɞɠ Űɞɡ ŮɑɜŬɘ ɜŬ ŭɩůŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɡɠ əŬŰɞɑəɞɡɠ ɜŬ ůɡɜŮɘŭɖŰɞˊɞɘɐůɞɡɜ 

Űɘɠ ŬɝɑŮɠ Űɖɠ űɡůɘəɐɠ əŬɘ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ ɜŬ ůɡɛɛŮŰɎůɢɞɡɜ ŮɜŮɟɔɎ 

ůŰɖɜ ˊɞɚɘŰɘůŰɘəɐ ŬɜŬɕɤɞɔɧɜɖůɖ Űɞɡ ůɡɜɧɚɞɡ Űɖɠ ˊŮɟɘɞɢɐɠ. ȷɜŬˊŰɨůůŮɘ, ŮɝŮɚɑůůŮɘ, 

ˊŮɘɟŬɛŬŰɑɕŮŰŬɘ əŬɘ ˊɟɞɤɗŮɑ ɛŮɗɧŭɞɡɠ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ əŬɘ ŬɜɎŭŮɘɝɖ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

¶ Ɉ́ ɞůŰɖɟɑɕŮɘ Űɖɜ ˊŮɟɘɓŬɚɚɞɜŰɘəɐ ŮəˊŬɑŭŮɡůɖ, Űɖɜ ŮɡɟɨŰŮɟɖ ŮəˊŬɘŭŮɡŰɘəɐ 

ŭɘŬŭɘəŬůɑŬ əŬɘ ŬɜɎˊŰɡɝɖ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ ůŮ ŭɘɎűɞɟɞɡɠ əɚɎŭɞɡɠ Űɤɜ 

ɔŮɤŮˊɘůŰɖɛɩɜ əŬɘ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɖɜ ŬɜŬɓɎɗɛɘůɖ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

əŬɘ Űɤɜ ˊɞɚɘŰɘəɩɜ ɓɘɩůɘɛɖɠ ŬɜɎˊŰɡɝɖɠ. 

¶ ȿŮɘŰɞɡɟɔŮɑ ůŰɞ ˊɚŬɑůɘɞ Űɞɡ ȹɘəŰɨɞɡ Űɤɜ ȺɡɟɤˊŬɥəɩɜ ũŮɤˊɎɟəɤɜ, ɩůŰŮ ɜŬ 

ůɡɛɓɎɚɚŮɘ ůŰɖ ůɡɜɞɢɐ əŬɘ ŭɡɜŬɛɘəɐ Űɞɡ. ɄɟɏˊŮɘ ɜŬ ůɡɜŮɟɔɎɕŮŰŬɘ ɛŮ Űɞˊɘəɏɠ 

ŮˊɘɢŮɘɟɐůŮɘɠ, ɩůŰŮ ɜŬ ˊɟɞɤɗŮɑ əŬɘ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɜɏɤɜ ˊɟɞɥɧɜŰɤɜ 

ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ůŮ ɏɜŬ ˊɜŮɨɛŬ 

ůɡɛˊɚɖɟɤɛŬŰɘəɧŰɖŰŬɠ ɛŮ ŰŬ ɎɚɚŬ ɛɏɚɖ Űɞɡ ȹɘəŰɨɞɡ. 

ɇŬ ɔŮɤˊɎɟəŬ ŬˊɞŰŮɚɞɨɜ Űɞ əɞɟɡűŬɑɞ ŮɟɔŬɚŮɑɞ ɔŮɤŭɘŬŰɐɟɖůɖɠ ˊɞɡ ɝŮəɑɜɖůŮ ůŬɜ ŭɑəŰɡɞ 

ůɡɜŮɟɔŬůɑŬɠ ɛŮŰŬɝɨ űɞɟɏɤɜ ï ŭɘŬɢŮɘɟɘůŰɩɜ ɔŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ Űɤɜ ŭɘŬűɧɟɤɜ 

ŮɡɟɤˊŬɥəɩɜ ˊŮɟɘɞɢɩɜ, ɛŮ ůŰɧɢɞ ɜŬ ůɡɛɓɎɚŮɘ ůŰɖɜ Űɞˊɘəɐ ŬɜɎˊŰɡɝɖ Űɤɜ ˊŮɟɘɞɢɩɜ ŬɡŰɩɜ 

ɛɏůɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɔŮɤŰɞɡɟɘůɛɞɨ. Ƀɘ ɓŬůɘəɏɠ Ŭɟɢɏɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ŰŬ ˊɞɘɞŰɘəɎ 

ˊɟɧŰɡˊŬ ˊɞɡ ɡɘɞɗŮŰɐɗɖəŬɜ, ŮűŬɟɛɧɕɞɜŰŬɘ ůɐɛŮɟŬ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ əɧůɛɞ ɛɏůɤ Űɞɡ 

ɄŬɔəɧůɛɘɞɡ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ (GGN) ɡˊɧ Űɖɜ ŬɘɔɑŭŬ Űɖɠ UNESCO. 
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ɆɨɛűɤɜŬ ɛŮ Űɖɜ Ůɚɚɖɜɘəɐ ɜɞɛɞɗŮůɑŬ (Ɂɧɛɞɠ 3937/2011) ɛŮ ŰɑŰɚɞ çȹɘŬŰɐɟɖůɖ Űɖɠ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ɎɚɚŮɠ ŭɘŬŰɎɝŮɘɠè ɞ ɧɟɞɠ ũŮɤˊɎɟəŬ ɞɟɑɕŮŰŬɘ ɤɠ: çɄŮɟɘɞɢɏɠ ɛŮ ůɖɛŬɜŰɘəɐ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ˊɚɞɨůɘɞ űɡůɘəɧ əŬɘ ˊɞɚɘŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ɞɘ ɞˊɞɑŮɠ ɛɏůŬ Ŭˊɧ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɖɠ űɨůɖɠ əŬɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ ŬɜɎˊŰɡɝɖ ɡˊŮɨɗɡɜɞɡ Űɞɡɟɘůɛɞɨ, 

ŮɜɘůɢɨɞɜŰŬɠ Űɖɜ Űɞˊɘəɐ ɞɘəɞɜɞɛɑŬ əŬɘ Űɖ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɖè. 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɏɟŮɡɜŬ Űɤɜ Errami et al. (2015), Űɞ ɔŮɤˊɎɟəɞ ŮɑɜŬɘ ɛɘŬ ˊŮɟɘɞɢɐ, ɧˊɞɡ ɖ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ əŬɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ (ŬɟɢŬɘɞɚɞɔɘəɎ, ɞɘəɞɚɞɔɘəɎ, 

ɘůŰɞɟɘəɎ, ɡɚɘəɎ əŬɘ ɎɡɚŬ ˊɞɚɘŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ) ɗŬ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ŮɟɔŬɚŮɑɞ 

ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ɡˊɞŭɞɛɩɜ Űɤɜ ˊŮɟɘɞɢɩɜ ɛɏůɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɔŮɤŰɞɡɟɘůɛɞɨ ɛŮ Űɖɜ 

əŬŰŬůəŮɡɐ ŭɟɧɛɤɜ, Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ɓŮɚŰɑɤůɖ ŭɘŬɛɞɜɐɠ, ˊŬɟɞɢɐ ɖɚŮəŰɟɘəɞɨ əŬɘ 

ˊɧůɘɛɞɡ ɜŮɟɞɨ ůŮ ŬˊɞɛŬəɟɡůɛɏɜŮɠ ˊŮɟɘɞɢɏɠ, ŭɖɛɘɞɡɟɔɑŬ ŮˊŬɟəɩɜ ɢɩɟɤɜ ɔɘŬ Űɖɜ ˊɩɚɖůɖ 

Űɞˊɘəɩɜ ˊɟɞɥɧɜŰɤɜ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ Űɖɠ ŬɜɎˊŰɡɝɖɠ ɛɞɡůŮɑɤɜ əŬɘ ˊɞɚɘŰɘůŰɘəɩɜ 

/ˊɚɖɟɞűɞɟɘŬəɩɜ əɏɜŰɟɤɜ. Ƀɘ Űɞˊɘəɏɠ əɞɘɜɤɜɑŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ Ŭɝɘɞˊɞɘɞɨɜ Űɘɠ ˊŮɟɘɞɢɏɠ Űɞɡɠ 

əŬɘ ɜŬ ůɡɛɛŮŰɏɢɞɡɜ ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ŬɜɎˊŰɡɝɐ Űɞɡɠ əŬɘ Űɖɜ ˊɟɞůŰŬůɑŬ Űɞɡɠ, ɩůŰŮ ɜŬ 

ŮˊɤűŮɚɞɨɜŰŬɘ ɎɛŮůŬ Ŭˊɧ ŰŬ ɏůɞŭŬ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ Ŭˊɧ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ˊɞɡ ŭɘŮɝɎɔɞɜŰŬɘ, 

ɧˊɤɠ ɞ ɔŮɤŰɞɡɟɘůɛɧɠ. Ƀ Ŭɟɘɗɛɧɠ Űɞɜ ɔŮɤˊɎɟəɤɜ Űɧůɞ ůŮ Űɞˊɘəɧ ɧůɞ əŬɘ ůŮ ˊŬɔəɧůɛɘɞ 

ŮˊɑˊŮŭɞ ůɡɜŮɢɩɠ ŬɡɝɎɜŮŰŬɘ.  

 

ũȺɋȿɃũȽȾɃ ɀɁȼɀȺȽɃ 

Ƀ ɧɟɞɠ ɔŮɤɚɞɔɘəɧ ɛɜɖɛŮɑɞ (geological monument) ɡˊɞŭɖɚɩɜŮɘ ŮɝɏɢɞɜŰŬ əŬɘ ɛɞɜŬŭɘəɎ 

ůŰɞɘɢŮɑŬ ɛɘŬ ɔŮɤɚɞɔɘəɐɠ ŮɛűɎɜɘůɖɠ ɐ ɔŮɤɛɞɟűɐɠ, ŭɖɚŬŭɐ ɔŮɤŰɧˊɞɡɠ, ɛŮ űŬɜŮɟɎ ɛɜɖɛŮɘŬəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ (ȸŮɚɘŰɕɏɚɞɠ, 2002) ŰŬ ɞˊɞɑŬ ɢɟɐɕɞɡɜ ˊɟɞůŰŬůɑŬɠ, ɔɘŬŰɑ ɏɢɞɡɜ 

ŮˊɘůŰɖɛɞɜɘəɐ, ɞɘəɞɚɞɔɘəɐ, ŬɘůɗɖŰɘəɐ, ŮəˊŬɘŭŮɡŰɘəɐ ŬɝɑŬ. ɇɏŰɞɘŬ ˊŬɟŬŭŮɑɔɛŬŰŬ ɛˊɞɟŮɑ ɜŬ 

ŮɑɜŬɘ ŬˊɞɚɘɗɤɛɏɜŬ ŭɎůɖ, ŬɟɢŬɑŬ ɛŮŰŬɚɚŮɑŬ, űŬɟɎɔɔɘŬ, ůˊɐɚŬɘŬ, ɖűŬɑůŰŮɘŬ ə.Ŭ. 

 

ũȺɋȹȽȷɇȼɅȼɆȼ 

ȳůɞɜ ŬűɞɟɎ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ŬɓɘɞŰɘəɩɜ ůŰɞɘɢŮɑɤɜ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ɧɟɞɠ 

ɔŮɤŭɘŬŰɐɟɖůɖ (geological conservation - geoconservation). ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ůŰɖɟɑɕŮŰŬɘ 

ůŰɖɜ Ŭɟɢɐ ɧŰɘ ɖ ŬɜɗɟɤˊɧŰɖŰŬ ɏɢŮɘ Űɞ ŭɘəŬɑɤɛŬ ɜŬ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɞɡɠ űɡůɘəɞɨɠ ˊɧɟɞɡɠ 

ɔɘŬ ɜŬ ɘəŬɜɞˊɞɘŮɑ Űɘɠ ɗŮɛɘŰɏɠ ŬɜɎɔəŮɠ əŬɘ ůəɞˊɞɨɠ Űɖɠ, ŬɚɚɎ ŬɡŰɧ ŭŮ ˊɟɏˊŮɘ ɜŬ ɔɑɜŮŰŬɘ ɛŮ 

ŰɏŰɞɘɞ Űɟɧˊɞ ɩůŰŮ ɜŬ ɛŮɘɤɗŮɑ ɎůəɞˊŬ ɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ (ȸŮɚɘŰɕɏɚɞɠ, 2002). Ȱɢɞɡɜ ŭɞɗŮɑ 

ˊɞɚɚɞɑ ɞɟɘůɛɞɑ ɔɘŬ Űɞɜ ɧɟɞ ɔŮɤŭɘŬŰɐɟɖůɖ, ɧˊɤɠ ɞɘ ˊŬɟŬəɎŰɤ ŮɜŭŮɘəŰɘəɞɑ: 

Ʉȼũȼ 
ɃɅȽɆɀɃɆ  

ũŮɤŭɘŬŰɐɟɖůɖɠ 

Legge & King (1992) 

ȷűɞɟɎ Űɖɜ ˊɟɞůŰŬůɑŬ ůɖɛŬɜŰɘəɩɜ ɔŮɤɚɞɔɘəɩɜ ɗɏůŮɤɜ 

ɚɧɔɤ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ, ŮəˊŬɘŭŮɡŰɘəɐɠ, ŮɟŮɡɜɖŰɘəɐɠ, 

ŬɘůɗɖŰɘəɐɠ ŬɝɑŬɠ ɔɘŬ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ. 

Stevens (1994) 

ȺɑɜŬɘ ɖ ɘůɢɡɟɐ ůɨɜŭŮůɖ ɛŮ ɎɚɚŮɠ ˊɞɚɘŰɘůŰɘəɏɠ ŭɘŬŰɖɟɖŰɏŮɠ 

ˊŮɟɘɞɢɏɠ: ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ɛɏůɤɜ 

ˊɜŮɡɛŬŰɘəɐɠ ŬɜɎˊŰɡɝɖɠ. ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɘɠ 

ŭɡɞ ˊŰɡɢɏɠ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, Űɖɜ 

əŬŰŬɜɧɖůɖ Űɤɜ Ůɜɜɞɘɩɜ ɔɘŬ ɜŬ ɛˊɞɟɞɨɜ ɜŬ ɡˊɎɟɢɞɡɜ əŬɘ ůŰɞ 
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ɛɏɚɚɞɜ əŬɘ Űɖɜ ŬɘůɗɖŰɘəɐ ŬɝɑŬ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ.  

Kiernan (1997) 
ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ŬűɞɟɎ Űɖɜ ůŰɟŬŰɖɔɘəɐ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ũɖɠ 

ɔɘŬ Űɖ ŭɘŬűɨɚŬɝɖ Űɤɜ ɔŮɤ-ŮˊɘůŰɖɛɞɜɘəɩɜ űŬɘɜɞɛɏɜɤɜ 

Sharples (2002) 
ȺɑɜŬɘ ɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ɔɘŬ Űɘɠ ŮɔɔŮɜŮɑɠ, 

ɞɘəɞɚɞɔɘəɏɠ əŬɘ ɔŮɤəɚɖɟɞɜɞɛɘəɏɠ ŬɝɑŮɠ Űɖɠ  

Prosser (2002) 
ȺɑɜŬɘ ɏɜŬɠ ɧɟɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůɡɟɏɤɠ əŬɘ ŭɘŮɗɜɩɠ ɔɘŬ 

Űɞ ůɨɜɞɚɞ Űɖɠ ɔŮɤɚɞɔɘəɐɠ/ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ ŭɘŬŰɐɟɖůɖɠ  

 

ȰŰůɘ, ɖ ɔŮɤŭɘŬŰɐɟɖůɖ ŬɜŬűɏɟŮŰŬɘ ůŰɞ ůɨɜɞɚɞ Űɤɜ ŮɜŮɟɔŮɘɩɜ ˊɞɡ Ŭˊɞůəɞˊɞɨɜ ůŰɖ 

ŭɘŬɢŮɑɟɘůɖ, Űɖɜ ˊɟɞůŰŬůɑŬ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, Űɖɠ ˊɞɘəɘɚɑŬɠ ŭɖɚŬŭɐ Űɤɜ 

ůŰɞɘɢŮɑɤɜ Űɞɡ ɔŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ɛɑŬ ˊŮɟɘɞɢɐ. ȰɢŮɘ ɤɠ ůŰɧɢɞ Űɖɜ 

ˊɟɞůŰŬůɑŬ, Űɖɜ ŭɘŬɢŮɑɟɘůɖ əŬɘ Űɖɜ ˊɟɞɩɗɖůɖ Űɤɜ ɔŮɤɗɏůŮɤɜ əŬɘ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ 

(Miguel et al., 2021). ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ůɡɜŭɡɎɕŮɘ Űɧůɞ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ 

əŬɘ ɓɘɞˊɞɘəɘɚɧŰɖŰŬɠ ɧůɞ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɔɘŬŰɑ ŬˊɞŰŮɚŮɑ 

ɛŬɟŰɡɟɑŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɘůŰɞɟɑŬɠ Ůɜɧɠ Űɧˊɞɡ ɐ əŬɘ ɞɚɧəɚɖɟɖɠ Űɖɠ ũɖɠ ŬɚɚɎ əŬɘ ɚɧɔɤ Űɖɠ 

ŬɝɑŬɠ Űɖɠ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ŮɟŮɡɜɖŰɘəɞɨɠ-ŮˊɘůŰɖɛɞɜɘəɞɨɠ ůəɞˊɞɨɠ əŬɘ ŬɜŬɣɡɢɐɠ. Ƀ 

ɓŬůɘəɧɠ ůəɞˊɧɠ Űɖɠ ɔŮɤŭɘŬŰɐɟɖůɖɠ ŮɑɜŬɘ ɜŬ ŭɘŬŰɖɟɖɗɞɨɜ ŰŬ űɡůɘəɎ əŬɘ ˊɞɚɘŰɘůŰɘəɎ 

ůŰɞɘɢŮɑŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Ůɜɧɠ Űɧˊɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ ɖ ɘŭɏŬ Űɖɠ ɔŮɤŭɘŬŰɐɟɖůɖɠ 

ŬˊɞɓɚɏˊŮɘ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ɗɏůŮɤɜ ɧˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ ɔŮɤɚɞɔɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, ŰŬ ɘůŰɞɟɘəɎ ŬɟɢŮɑŬ űɡůɘəɐɠ əŬɘ Ŭɜɗɟɩˊɘɜɖɠ ˊɟɞɏɚŮɡůɖɠ ɧˊɤɠ ɏɜŰɡˊŬ əŬɘ 

ɢɎɟŰŮɠ ŬɚɚɎ əŬɘ ɞɘ ůɡɚɚɞɔɏɠ ɞɟɡəŰɩɜ, ˊŮŰɟɤɛɎŰɤɜ əŬɘ ŬˊɞɚɘɗɤɛɎŰɤɜ.   

ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ůɡɜɎɔŮŰŬɘ, ɧŰɘ ɖ ɘŭɏŬ Űɖɠ ɔŮɤŭɘŬŰɐɟɖůɖɠ ɏɢŮɘ ɛɘŬ ˊɞɚɘŰɘůŰɘəɐ ɢɟɞɘɎ ɔɘŬ 

Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əŬɘ ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɆŮ ɎɚɚŮɠ ɢɩɟŮɠ ɖ ɘŭɏŬ Űɖɠ 

ɔŮɤŭɘŬŰɐɟɖůɖɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŬɜŮˊŰɡɔɛɏɜɖ əŬɘ ɖ ˊɟɞůŰŬůɑŬ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ 

ŮɛűŬɜɑɕŮŰŬɘ ɞɚɞɏɜŬ əŬɘ ˊŮɟɘůůɧŰŮɟɞ ůŮ ɕɖŰɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ 

űɨůɖɠ. ȾŬŰɎ Űɞɜ 20ɞ ŬɘɩɜŬ ɡˊɐɟɢŬɜ ŭɨɞ ˊɟɞůŮɔɔɑůŮɘɠ ï ŬɡŰɐ Űɖɠ ŭɘŬŰɐɟɖůɖɠ əŬɘ ŮəŮɑɜɖ Űɖɠ 

ůɡɜŰɐɟɖůɖɠ. Ƀɘ ɡˊɞůŰɖɟɘəŰɏɠ Űɖɠ ˊɟɩŰɖɠ ŮˊŮŭɑɤəŬɜ Űɖ ɗɏůˊɘůɖ əŬɜɧɜɤɜ ɔɘŬ Űɖ ɟɨɗɛɘůɖ 

Űɖɠ ɢɟɐůɖɠ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ, Ůɜɩ ɞɘ ɡˊɏɟɛŬɢɞɘ Űɖɠ ůɡɜŰɐɟɖůɖɠ Űɞɜ 

ˊŮɟɘɞɟɘůɛɧ Űɖɠ Ŭɜɗɟɩˊɘɜɖɠ ŮˊɑŭɟŬůɖɠ ůŰɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ɄɎɟŬ ŰŬɨŰŬ, ɡˊɎɟɢɞɡɜ 

ˊŮɟɘˊŰɩůŮɘɠ, ůŰɘɠ ɞˊɞɑŮɠ ɞɘ ɏɜɜɞɘŮɠ Űɖɠ ŭɘŬŰɐɟɖůɖɠ əŬɘ Űɖɠ ůɡɜŰɐɟɖůɖɠ ŰŬɡŰɑɕɞɜŰŬɘ.  

Ⱥˊɑ Űɖɠ ɞɡůɑŬɠ, ɖ ŭɘŬűɞɟɎ Űɖɠ ŭɘŬŰɐɟɖůɖɠ Ŭˊɧ Űɖɜ ůɡɜŰɐɟɖůɖɠ ůŰɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

ŮɑɜŬɘ ɖ Ůɝɐɠ: 

¶ ȼ ŭɘŬŰɐɟɖůɖ ůɖɛŬɑɜŮɘ çŮɜŮɟɔɖŰɘəɐ ŭɘŬɢŮɑɟɘůɖ Ůɜɧɠ ˊɧɟɞɡ ɔɘŬ ɜŬ ŭɘŬůűŬɚɘůɗŮɑ, ɧŰɘ 

ɖ ˊɞɘɧŰɖŰɎ Űɞɡ ŭɘŬŰɖɟŮɑŰŬɘè. ȼ ɗŮɩɟɖůɖ ŬɡŰɐ ŭɑɜŮɘ ɏɛűŬůɖ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ 

ˊɧɟɞɡ ɔɘŬ ɜŬ ŭɘŬŰɖɟɐůŮɘ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ˊɞɘɧŰɖŰŬ, ˊŬɟɎ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɖɠ 

ɔŮɤɛɞɟűɐɠ, Űɖɠ ɗɏůɖɠ, ɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ə.ɚˊ. ɢɤɟɑɠ əŬɛɑŬ ɛŮŰŬɓɞɚɐ. ȼ 

ɔŮɤŭɘŬŰɐɟɖůɖ, ɤɠ Ůə ŰɞɨŰɞɡ, ůɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ űɡůɘəɐɠ 

ŬɚɚŬɔɐɠ ɔɘŬ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɛɘŬ ɗɏůɖ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 

¶ ȼ ůɡɜŰɐɟɖůɖ Ŭˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ ɤɠ Űɞ ůɨɜɞɚɞ Űɤɜ ŮɜŮɟɔŮɘɩɜ 

ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ çŭɘŬŰɖɟɖɗŮɑ əɎŰɘ ůŰɖɜ ɑŭɘŬ əŬŰɎůŰŬůɖ, 

ŮɛˊɞŭɑɕɞɜŰŬɠ Űɖɜ ŬɚɚŬɔɐ Űɞɡè, ŭɖɚŬŭɐ ŬűɞɟɎ Űɖ ŭɘŬəɞˊɐ Űɤɜ űɡůɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ 

əŬɘ ŭŮɜ ŮˊɘŰɟɏˊŮɘ əŬɛɑŬ ɛŮŰŬɓɞɚɐ Űɖɠ əŬŰɎůŰŬůɖɠ, ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ. 
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ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Zafeiropoulos et al. (2021), ˊɟɞəɨˊŰŮɘ ɧŰɘ ɖ űɡůɘəɐ ˊɞɘəɘɚɑŬ (Natural 

diversity) ˊŮɟɘɚŬɛɓɎɜŮɘ ɓɘɞŰɘəɎ əŬɘ ŬɓɘɞŰɘəɎ ůŰɞɘɢŮɑŬ (ȺȽȾɃɁȷ 2). ɇŬ ɓɘɞŰɘəɎ ůŰɞɘɢŮɑŬ 

ůɡɜɗɏŰɞɡɜ Űɖɜ ȸɘɞˊɞɘəɘɚɧŰɖŰŬ Ůɜɩ ŰŬ ŬɓɘɞŰɘəɎ ůŰɞɘɢŮɑŬ Űɖɜ ũŮɤˊɞɘəɘɚɧŰɖŰŬ. ȳůɞɜ 

ŬűɞɟɎ ůŰŬ ŬɓɘɞŰɘəɎ ůŰɞɘɢŮɑŬ əŬɘ Űɖɜ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŬɝɑŬ əɎɗŮ 

ůŰɞɘɢŮɑɞɡ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ in situ əŬɘ ex situ ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ. ȼ ŮˊɘůŰɖɛɞɜɘəɐ, 

ŬəŬŭɖɛŬɥəɐ - ɏɟŮɡɜŬ əŬɘ ɖ ŰɞɡɟɘůŰɘəɐ ŬɝɑŬ in situ ŭɖɛɘɞɡɟɔŮɑ ɔŮɤŰɧˊɞɡɠ ɐ ɔŮɤˊɎɟəŬ, 

Ůɜɩ ŰŬ ex situ ŭɖɛɘɞɡɟɔɞɨɜ ɐ ŰɟɞűɞŭɞŰɞɨɜ Ůˊɘˊɚɏɞɜ ɗŮɛŬŰɘəɞɨɠ ɢɩɟɞɡɠ ˊɟɞɓɞɚɐɠ əŬɘ 

Ŭɝɘɞˊɞɑɖůɖɠ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ ɛɞɡůŮɑŬ əŬɘ ɞɘ ŮəɗɏůŮɘɠ. ɇɧůɞ ŰŬ in situ 

ɧůɞ əŬɘ ŰŬ ex situ ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ůɡɜɗɏŰɞɡɜ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ. ȷˊɧ 

Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ŰŬ ŭɘɎűɞɟŬ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ -ŮɑŰŮ in situ ŮɑŰŮ ex 

situ- ɏɢɞɡɜ ŬɝɑŬ ˊɞɡ ˊɞɘəɑɚɚŮɘ. ɆŮ ɧˊɞɘŬ əŬŰɖɔɞɟɑŬ əɘ Ŭɜ Ŭɜɐəɞɡɜ ŰŬ ůŰɞɘɢŮɑŬ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ɞŭɖɔɞɨɜ ůŰɖɜ ɔŮɤŭɘŬŰɐɟɖůɖ.  

 

ȺȽȾɃɁȷ 2: ɆɢŮŭɘɎɔɟŬɛɛŬ ůɨɜŭŮůɖɠ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

əŬɘ Űɖɠ ɔŮɤŭɘŬŰɐɟɖůɖɠ (Zafeiropoulos et al., 2021, Űɟɞˊɞˊɞɘɖɛɏɜɞ). 

 

ũȺɋȼŪȽȾȼ  

Ƀ ɧɟɞɠ ɔŮɤɖɗɘəɐ (geoethics) ŮɑɜŬɘ ůɨɜɗŮŰɖ ɚɏɝɖ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ˊɟɧɗŮɛŬ ɔŮɤ- əŬɘ 

Űɖ ɚɏɝɖ ɖɗɘəɐ. ɇɞ ˊɟɧɗŮɛŬ ɔŮɤ- ˊɞɡ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ũŬɑŬ əŬɘ ůɖɛŬɑɜŮɘ ũɖ, əŬŰɎ Űɞɡɠ 

ŬɟɢŬɑɞɡɠ Ɇɞɡɛɏɟɘɞɡɠ ůɐɛŬɘɜŮ çŰɞ ůˊɑŰɘ, Űɖɜ əŬŰɞɘəɑŬè. ɆɡɜŮˊɩɠ ɛˊɞɟŮɑ ɜŬ ɗŮɤɟɖɗŮɑ, ɧŰɘ 

ŬɜŬűɏɟŮŰŬɘ ůŰɞɜ Űɧˊɞ ɧˊɞɡ ɞɘ Ɏɜɗɟɤˊɞɘ əŬŰɞɘəɞɨɜ. ȼ ɚɏɝɖ çɖɗɘəɐè ŮɑɜŬɘ ŭɘůŭɘɎůŰŬŰɖ. ȷˊɧ 

Űɖ ɛɘŬ ˊɚŮɡɟɎ ˊŮɟɘɏɢŮɘ Űɖɜ Ŭɑůɗɖůɖ Űɞɡ ŬɜɐəŮɘɜ ůŰɖɜ əɞɘɜɤɜɘəɐ ŭɘɎůŰŬůɖ Űɖɠ ɕɤɐɠ əŬɘ Ŭˊɧ 

Űɖɜ Ɏɚɚɖ Űɖɜ ɏɜɜɞɘŬ ˊɞɡ ŬűɞɟɎ Űɞɜ əɎɗŮ Ɏɜɗɟɤˊɞ ɝŮɢɤɟɘůŰɎ. Ƀɘ ŭɡɞ ŭɘŬůŰɎůŮɘɠ Űɞɡ ɧɟɞɡ 

əŬŰŬɚɐɔɞɡɜ ůŰɞ əɎɚŮůɛŬ Űɞɡ Ŭɜɗɟɩˊɞɡ ɜŬ ŬɜŬɚɎɓŮɘ Űɘɠ ŮɡɗɨɜŮɠ Űɞɡ ŬˊɏɜŬɜŰɘ ůŰɖ ũɖ əŬɘ 

Űɞɜ ˊɚŬɜɐŰɖ, ɔɘŬŰɑ ɖ ɔŮɤɖɗɘəɐ ůɖɛŬɑɜŮɘ əɞɘɜɤɜɘəɐ əŬɘ ŬŰɞɛɘəɐ Ůɡɗɨɜɖ (Bobrowsky et al., 

2017; Peppoloni & Di Capua, 2014). 

ȼ ɔŮɤɖɗɘəɐ ŮɑɜŬɘ ɏɜŬ ɜɏɞ ŮˊɘůŰɖɛɞɜɘəɧ ˊŮŭɑɞ, Űɞ ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɚɏɠ ŭɘŬůŰɎůŮɘɠ 

Űɖɠ ůɢɏůɖɠ Űɤɜ ɔŮɤŮˊɘůŰɖɛɧɜɤɜ ɛŮ Űɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɖ ũɖ. ȼ ȹɘŮɗɜɐɠ Ȱɜɤůɖ ɔɘŬ Űɖɜ 

Ʉɟɞɩɗɖůɖ Űɖɠ ɔŮɤɖɗɘəɐɠ (International Association for Promoting Geoethics, IAPG) 

ŬɜŬűɏɟŮɘ, ɧŰɘ ɖ ɔŮɤɖɗɘəɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ɏɟŮɡɜŬ əŬɘ Űɞɜ ˊɟɞɓɚɖɛŬŰɘůɛɧ ˊɎɜɤ ůŮ 

ŮəŮɑɜŮɠ Űɘɠ ŬɝɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ ɓŬůɑɕŮŰŬɘ ɖ ɛɞɟűɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ůɡɛˊŮɟɘűɞɟɎɠ əŬɘ 
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ˊɟŬəŰɘəɐɠ, ůŰɞ ůɖɛŮɑɞ Űɞɛɐɠ ɧˊɞɡ ɞɘ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŭɘŬůŰŬɡɟɩɜɞɜŰŬɘ ɛŮ Űɖ 

ũŮɩůűŬɘɟŬ.  

ȳˊɤɠ ŬɜŬűɏɟŮɘ ɖ ɏɟŮɡɜŬ Űɖɠ ɞɛɎŭŬɠ Űɤɜ Zafeiropoulos et al. (2015), ɖ ɔŮɤɖɗɘəɐ ŮɝŮŰɎɕŮɘ 

Űɘɠ ˊŰɡɢɏɠ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ ɔŮɤŮˊɘůŰɖɛɧɜɤɜ ɛŮ Űɖɜ əɞɘɜɤɜɑŬ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ. 

ȷɜŰɘɛŮŰɤˊɑɕŮɘ Űɘɠ ɖɗɘəɏɠ, əɞɘɜɤɜɘəɏɠ əŬɘ ˊɞɚɘŰɘůŰɘəɏɠ ŮˊɘˊŰɩůŮɘɠ Űɖɠ ɏɟŮɡɜŬɠ əŬɘ ˊɟŬəŰɘəɐɠ 

Űɖɠ ɔŮɤŮˊɘůŰɐɛɖɠ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖɜ ȾɞɘɜɤɜɘɞɚɞɔɑŬ əŬɘ Űɖ ūɘɚɞůɞűɑŬ, ˊɟɞůűɏɟɞɜŰŬɠ 

ůŰɞɡɠ ɔŮɤɚɧɔɞɡɠ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ŬɜŬɔɜɤɟɑůɞɡɜ Űɞɜ əɞɘɜɤɜɘəɧ Űɞɡɠ ɟɧɚɞ əŬɘ Űɘɠ ŮɡɗɨɜŮɠ 

Űɞɡɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮɟɔŬůɑŬɠ Űɞɡɠ. ȼ ɔŮɤɖɗɘəɐ ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ, Űɞ ɞˊɞɑɞ ŬˊɞůəɞˊŮɑ 

ůŰɖɜ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɖɠ əɞɘɜɤɜɑŬɠ, ůɢŮŰɘəɎ ɛŮ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɡɠ 

ɔŮɤˊɞɚɘŰɘəɞɨɠ ˊɧɟɞɡɠ əŬɘ Űɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ. 

Ƀɘ Peppoloni & Di Capua (2015) ŮɝŮŰɎɕɞɡɜ Űɖ ɔŮɤɖɗɘəɐ əŬɘ Űɞɜɑɕɞɡɜ Űɖɜ ůɖɛŬůɑŬ Űɖɠ  

ŮəˊŬɑŭŮɡůɖɠ əŬɘ Űɖɠ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ Űɞɡ ŮɡɟɨŰŮɟɞɡ əɞɘɜɞɨ. ɆɡɔəŮəɟɘɛɏɜŬ ŬɜŬűɏɟɞɡɜ, 

ɧŰɘ ɖ ɔŮɤɚɞɔɘəɐ əɞɡɚŰɞɨɟŬ əŬɘ ɖ ɔŮɤɖɗɘəɐ ɛˊɞɟɞɨɜ ɜŬ Ůɜɘůɢɨůɞɡɜ Űɞɡɠ ŭŮůɛɞɨɠ ɛŮŰŬɝɨ 

Űɤɜ Ŭɜɗɟɩˊɤɜ əŬɘ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡɠ. ȹɖɚŬŭɐ, ɚɧɔɤ Űɤɜ ŬɜŬɛɜɐůŮɤɜ Űɞɡɠ Ŭˊɧ Űɞɜ Űɧˊɞ 

əŬŰŬɔɤɔɐɠ Űɞɡɠ, ɞɘ əɎŰɞɘəɞɘ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ɗŬ ŬɘůɗɎɜɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ Űɖɜ ŬɜɎɔəɖ ɜŬ 

ˊɟɞůŰŬŰŮɨɞɡɜ Űɖ ɔŮɤɚɞɔɘəɐ Űɖɠ əɚɖɟɞɜɞɛɘɎ. Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ, ɛˊɞɟɞɨɜ ɜŬ 

ŭɘŬɓɘɓŬůŰɞɨɜ əŬɚɨŰŮɟŬ ůŰɖɜ ŮɡɟɨŰŮɟɖ əɞɘɜɤɜɑŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ɕɖŰɐɛŬŰŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ɐ 

ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ əŬɘ ɜŬ ɔɑɜŮɘ ŬɜŬűɞɟɎ ůŰɖ ɓɘɩůɘɛɖ ɢɟɐůɖ Űɤɜ űɡůɘəɩɜ ˊɧɟɤɜ, ɧˊɤɠ 

əŬɘ ůŰɘɠ ůɡɜɏˊŮɘŮɠ Űɖɠ əŬŰŬůŰɟɞűɐɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ɇŬ ŰɟɑŬ ůŰɞɘɢŮɑŬ ˊɞɡ ɗŮɛŮɚɘɩɜɞɡɜ Űɖ ɔŮɤɖɗɘəɐ ŮɑɜŬɘ (Peppoloni et al., 2019):  

ǒ ɖ ůɖɛŬůɑŬ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ˊɞɚɘŰɘůɛɞɨ ɤɠ ɞɡůɘŬůŰɘəɞɨ ɛɏɟɞɡɠ Űɞɡ ɡˊɞɓɎɗɟɞɡ Űɞɡ 

ɔŮɤŮˊɘůŰɐɛɞɜŬ 

ǒ ɖ ɏɜɜɞɘŬ Űɖɠ Ůɡɗɨɜɖɠ (Űɧůɞ ŬŰɞɛɘəɐɠ ɧůɞ əŬɘ əɞɘɜɤɜɘəɐɠ) 

ǒ ɞ ɞɟɘůɛɧɠ Ůɜɧɠ ɖɗɘəɞɨ əɟɘŰɖɟɑɞɡ, ɓɎůŮɘ Űɞɡ ɞˊɞɑɞɡ əŬɗɞŭɖɔŮɑŰŬɘ ɖ ůɡɛˊŮɟɘűɞɟɎ əŬɘ 

ɞɘ ˊɟŬəŰɘəɏɠ ůŰɘɠ ɔŮɤŮˊɘůŰɐɛŮɠ 

ȷɜ əŬɘ ɞɘ ɔŮɤŮˊɘůŰɐɛɞɜŮɠ ŰŮɑɜɞɡɜ ɜŬ ŮɜůɤɛŬŰɩɜɞɡɜ Űɖɜ ɏɜɜɞɘŬ Űɖɠ ɔŮɤɖɗɘəɐɠ ůŰɖɜ ɏɟŮɡɜɎ 

Űɞɡɠ, ŮɝŮŰɎɕɞɜŰŬɠ ɖɗɘəɎ əŬɘ əɞɘɜɤɜɘəɎ ɕɖŰɐɛŬŰŬ, ɖ ɔŮɤɖɗɘəɐ ůɡɜŮɢɑɕŮɘ ɜŬ ŬˊɞŰŮɚŮɑ ɏɜŬ 

ŬɜŬŭɡɧɛŮɜɞ ˊɞɚɨˊɚɞəɞ əŬɘ ŮɚɎɢɘůŰŬ ɔɜɤůŰɧ ˊŮŭɑɞ Űɤɜ ɔŮɤŮˊɘůŰɖɛɩɜ (DeMiguel et al., 

2021). ȷɜŰɑůŰɞɘɢŬ, ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ŬˊɞŰŮɚŮɑ ˊɟɧəɚɖůɖ ůŰɖɜ ŬˊɧŭŮɘɝɖ ɔŮɤɖɗɘəɩɜ 

Ŭɝɘɩɜ, ˊɞɡ ŮɛˊɚɏəɞɜŰŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ in situ ůŰɞɘɢŮɑɤɜ (ɔŮɩŰɞˊɞɘ) əŬɘ ex situ ůŰɞɘɢŮɑɤɜ 

(ŬˊɞɚɘɗɩɛŬŰŬ, ɞɟɡəŰɎ, ˊŮŰɟɩɛŬŰŬ), ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬůűŬɚɘůŰŮɑ ɖ ɛŬəɟɞˊɟɧɗŮůɛɖ 

ɓɘɤůɘɛɧŰɖŰɎ Űɞɡɠ (Peppoloni & Di Capua 2020, Manni 2012). 

 

ũȺɋȺȾɄȷȽȹȺɈɆȼ 

ȼ ɔŮɤŮəˊŬɑŭŮɡůɖ (geoeducation) ŬˊɞŰŮɚŮɑ ɛɘŬ ɛɞɟűɐ ŮəˊŬɑŭŮɡůɖɠ, ɖ ɞˊɞɑŬ ŮůŰɘɎɕŮɘ ůŰɘɠ 

ɔŮɤŮˊɘůŰɐɛŮɠ əŬɘ ŮɝŮɚɑɢɗɖəŮ ůŮ ŮɟŮɡɜɖŰɘəɧ ˊŮŭɑɞ ɚɧɔɤ Űɖɠ əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɐɠ Űɖɠ 

ŭɘɎůŰŬůɖɠ (Bollati et al., 2012). Ƀɘ ɔŮɤŮˊɘůŰɐɛŮɠ ɧɛɤɠ ŭŮɜ ŮɑɜŬɘ Űɧůɞ ŭɖɛɞűɘɚŮɑɠ ɞɨŰŮ 

ŮɨəɞɚŬ ˊɟɞůɓɎůɘɛŮɠ Ŭˊɧ Űɞ Ůɡɟɨ əɞɘɜɧ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Wang et al. (2019), ɖ ɏɚɚŮɘɣɖ 

ŮəˊŬɑŭŮɡůɖɠ ɛˊɞɟŮɑ ɜŬ ŬˊɞŰŮɚɏůŮɘ ɛɘŬ Ŭˊɧ Űɘɠ ɛŮɔŬɚɨŰŮɟŮɠ ŬˊŮɘɚɏɠ ɔɘŬ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ. 

ũɘŬ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ Ůˊɑɚɡůɖɠ Ůɜɧɠ ŰɏŰɞɘɞɡ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ˊɟɞɓɚɐɛŬŰɞɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŬɜŬˊŰɡɢɗŮɑ ɖ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ əɞɘɜɞɨ ɔɘŬ Űɖɜ ŬɝɑŬ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ɛɏůɤ Űɖɠ 

ɔŮɤŮəˊŬɑŭŮɡůɖɠ (ˊ.ɢ. Gray 2008, Loon 2008). ȺɝɎɚɚɞɡ, ɞ ɧɟɞɠ ɔŮɤŮəˊŬɑŭŮɡůɖ ˊŮɟɘɔɟɎűŮɘ 

Űɖɜ ŮəˊŬɑŭŮɡůɖ ɔɘŬ Űɞɜ əɧůɛɞ. ȼ ɞɚɞəɚɖɟɤɛɏɜɖ ɔŮɤŮəˊŬɑŭŮɡůɖ ˊŬɟɏɢŮɘ ůŰɞɡɠ ɜɏɞɡɠ ɛɘŬ 

ɗŮɛŮɚɘɩŭɖ əŬŰŬɜɧɖůɖ Űɞɡ Űɟɧˊɞɡ ɛŮ Űɞɜ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔŮɑ ɞ Ŭɜɗɟɩˊɘɜɞɠ əŬɘ ɞ űɡůɘəɧɠ 
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əɧůɛɞɠ ůŮ Űɞˊɘəɧ, ˊŮɟɘűŮɟŮɘŬəɧ əŬɘ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ (National Geographic Society, 

2018). 

 

ũȺɋɇɃɈɅȽɆɀɃɆ 

Ƀ ɔŮɤŰɞɡɟɘůɛɧɠ (geotourism) ŮɑɜŬɘ ɛɘŬ ɛɞɟűɐ Űɞɡɟɘůɛɞɨ ˊɞɡ ŭɘŬŰɖɟŮɑ əŬɘ ŮɜɘůɢɨŮɘ Űɖɜ 

ŰŬɡŰɧŰɖŰŬ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɖ ɔŮɤɚɞɔɑŬ, Űɞ ˊŮɟɘɓɎɚɚɞɜ, Űɞɜ ˊɞɚɘŰɘůɛɧ, 

Űɖɜ ŬɘůɗɖŰɘəɐ, Űɖɜ əɚɖɟɞɜɞɛɘɎ əŬɘ Űɖɜ ŮɡɖɛŮɟɑŬ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ.  

ȰɜŬɠ ˊɘɞ ɞɚɞəɚɖɟɤɛɏɜɞɠ ɞɟɘůɛɧɠ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Newsome & Dowling (2010) ŮɑɜŬɘ, 

ˊɤɠ ɞ ɔŮɤŰɞɡɟɘůɛɧɠ ŮɑɜŬɘ ɛɘŬ ɛɞɟűɐ Űɞɡɟɘůɛɞɨ ůŮ űɡůɘəɐ ˊŮɟɘɞɢɐ, ɞ ɞˊɞɑɞɠ ŮůŰɘɎɕŮɘ ŮɘŭɘəɎ 

ůŰɖ ɔŮɤɚɞɔɑŬ əŬɘ Űɞ Űɞˊɑɞ. Ƀ ɔŮɤŰɞɡɟɘůɛɧɠ ŮɑɜŬɘ Űɞ ɛɏůɞ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, Űɖɠ əŬŰŬɜɧɖůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ əŬɘ Űɖɠ Ůɜɑůɢɡůɖɠ Űɖɠ 

ɔŮɤŭɘŬŰɐɟɖůɖɠ (Dowling, 2013). ɄɟɞɤɗŮɑ Űɞɜ Űɞɡɟɘůɛɧ ůŰɞɡɠ ɔŮɤŰɧˊɞɡɠ, Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ 

ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ ŮˊɘůŰɖɛɩɜ Űɖɠ ũɖɠ, ɛɏůɤ Űɖɠ ŮəŰɑɛɖůɖɠ əŬɘ Űɖɠ 

ɛɎɗɖůɖɠ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ ŬɜŮɝɎɟŰɖŰɤɜ ŮˊɘůəɏɣŮɤɜ ůŮ ɗɏůŮɘɠ ɛŮ ɘŭɘŬɑŰŮɟŬ 

ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɔŮɤŭɘŬŭɟɞɛɩɜ əŬɘ ůɖɛŮɑɤɜ ɗɏŬůɖɠ, 

ɝŮɜŬɔɐůŮɤɜ, ɔŮɤɔɟŬűɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ əŬɘ Űɖɜ ɡˊɞůŰɐɟɘɝɖ əɏɜŰɟɤɜ ŮˊɘůəŮˊŰɩɜ.  

ȼ ɏɜɜɞɘŮɠ Űɞɡ ɔŮɤŰɞɡɟɘůɛɞɨ əŬɘ Űɖɠ ɔŮɤŮəˊŬɑŭŮɡůɖɠ ŮɑɜŬɘ ůŰŮɜɎ ůɡɜŭŮŭŮɛɏɜŮɠ əŬɘ 

ŬɚɚɖɚŮɝŬɟŰɩɛŮɜŮɠ. ȼ ɞɟɗɞɚɞɔɘəɐ ɔŮɤŰɞɡɟɘůŰɘəɐ ŬɜɎˊŰɡɝɖ, ˊɏɟŬ Ŭˊɧ Űɘɠ əŬŰɎɚɚɖɚŮɠ 

ɡˊɞŭɞɛɏɠ əŬɘ ɛɏŰɟŬ ŬůűŬɚŮɑŬɠ, ɛˊɞɟŮɑ ɜŬ əŬŰŬůŰɐůŮɘ Űɞɡɠ ɔŮɤŮəˊŬɘŭŮɡŰɘəɞɨɠ ˊɧɟɞɡɠ ˊɘɞ 

ˊɟɞůɓɎůɘɛɞɡɠ əŬɘ ɢɟɖůŰɘəɞɨɠ ɔɘŬ ˊŮɟɘůůɧŰŮɟɞɡɠ ŮˊɘůəɏˊŰŮɠ. ȼ ɔŮɤŮəˊŬɑŭŮɡůɖ ŬˊɞŰŮɚŮɑ 

ɏɜŬɜ Ŭˊɧ Űɞɡɠ ŬəɟɞɔɤɜɘŬɑɞɡɠ ɚɑɗɞɡɠ Űɞɡ ɔŮɤŰɞɡɟɘůɛɞɨ əŬɘ ɓɞɖɗɎ ůŰɖɜ ŮəŰɑɛɖůɖ Űɤɜ 

ŮˊɘůŰɖɛɞɜɘəɩɜ, ˊɞɚɘŰɘůŰɘəɩɜ əŬɘ Ɏɚɚɤɜ Ŭɝɘɩɜ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ. ȼ ůɤůŰɐ ŮɟɛɖɜŮɑŬ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ əŬɘ ɞ əŬɗɞɟɘůɛɧɠ Űɤɜ ŭŮůɛɩɜ Űɖɠ ɛŮ 

ůŰɞɘɢŮɑŬ Űɖɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛˊɞɟŮɑ ɜŬ űɏɟŮɘ Űɘɠ ŮˊɘůŰɐɛŮɠ Űɖɠ ũɖɠ ˊɘɞ əɞɜŰɎ ůŰɞ 

əɞɘɜɧ, ɛˊɞɟŮɑ ɜŬ ɓɞɖɗɐůŮɘ ůŰɖɜ ŬŮɘűɧɟɞ ɢɟɐůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɔɘŬ 

ŰɞɡɟɘůŰɘəɞɨɠ ůəɞˊɞɨɠ əŬɘ ɜŬ ůɡɛɓɎɚŮɘ ůŰɖɜ ŮűŬɟɛɞɔɐ ɛɏŰɟɤɜ ɔŮɤŭɘŬŰɐɟɖůɖɠ (Kubalíková 

et al., 2021). 

 

ɄɃȿȽɇȽɆɇȽȾȼ ȾȷȽ ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ 

Ƀ ɧɟɞɠ ɞ́ɚɘŰɘůɛɧɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ůɡɔəɏɜŰɟɤůɖ ˊɚɞɨŰɞɡ ɡɚɘəɩɜ ɐ Ɏɡɚɤɜ ŬɔŬɗɩɜ, ŰŬ 

ɞˊɞɑŬ ɖ əɞɘɜɤɜɑŬ əɚɖɟɞɜɞɛŮɑ Ŭˊɧ Űɞ ˊŬɟŮɚɗɧɜ əŬɘ ɛɏůɤ Űɞɡ ˊŬɟɧɜŰɞɠ ŰŬ ɛŮŰŬɓɘɓɎɕŮɘ ůŰɞ 

ɛɏɚɚɞɜ. ɄŮɟɘɚŬɛɓɎɜŮɘ ůɡɜɐɗŮɘŮɠ, ˊɟŬəŰɘəɏɠ, ɜɞɞŰɟɞˊɑŮɠ, ůɡɛˊŮɟɘűɞɟɏɠ əŬɘ ŬɜŰɘɚɐɣŮɘɠ ɛɘŬɠ 

əɞɘɜɤɜɑŬɠ ɐ ɛɘŬɠ əɞɘɜɤɜɘəɐɠ ɞɛɎŭŬɠ, ˊɞɡ ůɡɜɗɏŰɞɡɜ ɏɜŬ ůɨůŰɖɛŬ ůɖɛŬůɘɩɜ əŬɘ Ŭɝɘɩɜ. ɀŮ 

ůŰɧɢɞ ɜŬ ŭɞɗŮɑ ɏɛűŬůɖ ůŮ ɕɖŰɐɛŬŰŬ ŭɘɎůɤůɖɠ, ŭɘŬűɨɚŬɝɖɠ əŬɘ Ŭɝɘɞˊɞɑɖůɖɠ Űɞɡ 

çˊɞɚɘŰɘůŰɘəɞɨ ŬˊɞɗɏɛŬŰɞɠè, ůŰɘɠ ůɨɔɢɟɞɜŮɠ əɞɘɜɤɜɑŮɠ ɏɢŮɘ ŮˊɘəɟŬŰɐůŮɘ ɞ ɧɟɞɠ çˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎè (heritage, cultural heritage). ɆŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

Ůɡɟɏɤɠ ɞɘ ɧɟɞɘ cultural heritage əŬɘ, ɛŮ ɛɘəɟɧŰŮɟɖ ůɡɢɜɧŰɖŰŬ, cultural property əŬɘ 

inheritage, ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ çˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎè ɛŮ Űɖɜ ɏɜɜɞɘŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ Ůɚɚɖɜɘəɐ ɔɚɩůůŬ (Ƀɘəɞɜɧɛɞɡ, 2019). 

ȼ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ ɔɘŬ Űɖɜ ȺɚɚɎŭŬ ůɨɛűɤɜŬ ɛŮ Űɞɜ Ɂ.3028/2002 çũɘŬ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɤɜ ȷɟɢŬɘɞŰɐŰɤɜ əŬɘ Ůɜ ɔɏɜŮɘ Űɖɠ ɄɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠè, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ŰŬ ˊɞɚɘŰɘůŰɘəɎ ŬɔŬɗɎ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ɞɟɑɤɜ Űɖɠ Ůɚɚɖɜɘəɐɠ ŮˊɘəɟɎŰŮɘŬɠ, 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ ɢɤɟɘəɩɜ ɡŭɎŰɤɜ, əŬɗɩɠ əŬɘ ŮɜŰɧɠ Ɏɚɚɤɜ ɗŬɚɎůůɘɤɜ ɕɤɜɩɜ ůŰɘɠ 
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ɞˊɞɑŮɠ ɖ ȺɚɚɎŭŬ ŬůəŮɑ ůɢŮŰɘəɐ ŭɘəŬɘɞŭɞůɑŬ, ůɨɛűɤɜŬ ɛŮ Űɞ ŭɘŮɗɜɏɠ ŭɑəŬɘɞ. ȼ ˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɘ ŰŬ ɎɡɚŬ ˊɞɚɘŰɘůŰɘəɎ ŬɔŬɗɎ. ɋɠ ˊɞɚɘŰɘůŰɘəɎ ŬɔŬɗɎ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ɛŬɟŰɡɟɑŮɠ Űɖɠ ɨˊŬɟɝɖɠ əŬɘ Űɖɠ ŬŰɞɛɘəɐɠ əŬɘ ůɡɚɚɞɔɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

Űɞɡ Ŭɜɗɟɩˊɞɡ (ɛɜɖɛŮɑŬ, ŬɜŰɘəŮɑɛŮɜŬ, ŬɟɢŬɘɞɚɞɔɘəɞɑ ɢɩɟɞɘ, ɘůŰɞɟɘəɞɑ Űɧˊɞɘ ə.Ŭ.). ɋɠ ɎɡɚŬ 

ˊɞɚɘŰɘůŰɘəɎ ŬɔŬɗɎ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ŮəűɟɎůŮɘɠ, ŭɟŬůŰɖɟɘɧŰɖŰŮɠ, ɔɜɩůŮɘɠ əŬɘ 

ˊɚɖɟɞűɞɟɑŮɠ, ɧˊɤɠ ɛɨɗɞɘ, ɏɗɘɛŬ, ˊɟɞűɞɟɘəɏɠ ˊŬɟŬŭɧůŮɘɠ ɢɞɟɞɑ, ŭɟɩɛŮɜŬ, ɛɞɡůɘəɐ 

ŰɟŬɔɞɨŭɘŬ, ŭŮɝɘɧŰɖŰŮɠ ɐ ŰŮɢɜɘəɏɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ɛŬɟŰɡɟɑŮɠ Űɞɡ ˊŬɟŬŭɞůɘŬəɞɨ, ɚŬɥəɞɨ əŬɘ 

ɚɧɔɘɞɡ ˊɞɚɘŰɘůɛɞɨ.   

Ƀ ɧɟɞɠ «ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ» ŭɑɜŮɘ ɏɛűŬůɖ ůŰŬ ˊŮŰɟɩɛŬŰŬ əŬɘ ŰŬ ŬˊɞɚɘɗɩɛŬŰŬ, əŬɗɩɠ 

əŬɘ Űɞ ŬɜɎɔɚɡűɞ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Ŭˊɧ űɡůɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛŮɔɎɚɤɜ 

ŭɘŬůŰɖɛɎŰɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ Ůɝɏɚɘɝɖɠ, əŬɘ ŮɑɜŬɘ ůɡɢɜɎ ŬɚɚɖɚɏɜŭŮŰɞɠ ɛŮ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎ. ȰŰůɘ, ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ ɐ ɗɏůŮɘɠ ́ ɞɡ ɏɢɞɡɜ ŮəŰɘɛɖɗŮɑ ɔɘŬ Űɘɠ ŬɝɑŮɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

Űɞɡɠ əɚɖɟɞɜɞɛɘɎɠ, ɛˊɞɟŮɑ ɜŬ űɏɟɞɡɜ əŬɘ ŬɝɑŮɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ ˊɞɚɘŰɘůŰɘəɐ 

ůɖɛŬůɑŬ ɛɘŬɠ ŰɏŰɞɘŬ ɗɏůɖɠ ɐ ˊŮɟɘɞɢɐɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ Ɏɡɚɖ ɐ ɡɚɘəɐ əŬɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ˊɜŮɡɛŬŰɘəɐ (ɗɟɖůəŮɡŰɘəɐ) ŬɝɑŬ, ɜŬ ůɡɜŭɏŮŰŬɘ ɛŮ ɗɟɨɚɞɡɠ, ŭɘɎůɖɛŮɠ ˊɟɞůɤˊɘəɧŰɖŰŮɠ əŬɘ 

ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ, ɧˊɤɠ ɛɎɢŮɠ ɐ ůɡɜŬɜŰɐůŮɘɠ, ɛŮ ŬɟɢɘŰŮəŰɞɜɘəɐ əɚɖɟɞɜɞɛɘɎ, Űɡˊɘəɏɠ 

ŬɛɡɜŰɘəɏɠ əŬŰŬůəŮɡɏɠ, ɘŮɟɎ əŬɘ ɜŬɞɨɠ, ŰɎűɞɡɠ, ɞɚɧəɚɖɟɞɡɠ ɞɘəɘůɛɞɨɠ ɐ ́ ɟɩɖɜ ŮɝɞɟɡəŰɘəɏɠ 

ˊŮɟɘɞɢɏɠ (Pijet-Migɧn & Migɧn, 2022).  

ɉŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɛŮ ɞ́ɚɘŰɘůŰɘəɐ əŬɘ ɔŮɤɚɞɔɘəɐ ŬɝɑŬ ŮɑɜŬɘ ŰŬ ůˊɐɚŬɘŬ. ɇŬ 

ůˊɐɚŬɘŬ ˊɏɟŬ Ŭˊɧ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ůŮ ŬɟəŮŰɏɠ ˊŮɟɘˊŰɩůŮɘɠ Űɧůɞ ůŮ ˊŬɔəɧůɛɘɞ 

ŮˊɑˊŮŭɞ ɧůɞ əŬɘ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ɏɢɞɡɜ əŬɘ ˊɞɚɘŰɘůŰɘəɐ ŬɝɑŬ, ɚɧɔɤ ˊ.ɢ. Űɤɜ ŰɞɘɢɞɔɟŬűɘɩɜ 

ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɢɞɡɜ ɐ ŬɜŬűɞɟɩɜ ɔɘŬ ɢɟɐůɖ Űɞɡɠ ɤɠ əɟɖůűɨɔŮŰŬ ɐ ɤɠ ɗɟɖůəŮɡŰɘəɞɑ 

ɢɩɟɞɘ.  

ɆŰɞɜ Ⱥɚɚɖɜɘəɧ ɉɩɟɞ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ ůˊɐɚŬɘɞ Űɞɡ ɄŮɟɎɛŬŰɞɠ ůŰŬ ȽɤɎɜɜɘɜŬ, ŮɑɜŬɘ 

ɔŮɤɚɞɔɘəɎ ůɡɜŭŮŭŮɛɏɜɞ ɛŮ Űɖɜ ˊŬɟɞɡůɑŬ əŬɘ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɚɑɛɜɖɠ ɄŬɛɓɩŰɘŭŬɠ, Ůɜɩ ůŮ 

ůɨɔɢɟɞɜŮɠ ŬɜŬűɞɟɏɠ Űɖɠ ɨˊŬɟɝɖɠ Űɞɡ ůˊɖɚŬɑɞɡ ůɖɛŮɘɩɜŮŰŬɘ əŬɘ ɖ ɢɟɐůɖ Űɞɡ Ŭˊɧ Űɞɡɠ 

əŬŰɞɑəɞɡɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɤɠ əŬŰŬűɨɔɘɞ əŬŰɎ Űɞɡɠ ɓɞɛɓŬɟŭɘůɛɞɨɠ Űɞɡ ȸô ɄŬɔəɞůɛɑɞɡ 

ˊɞɚɏɛɞɡ (URL 01). 

Ⱥˊɑůɖɠ, Űɞ ɚɘɛɜɞůˊɐɚŬɘɞ Űɖɠ ɀŮɚɘůůɎɜɖɠ ůŰɖɜ ȾŮűŬɚɞɜɘɎ, ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɞ 

ɛɞɜŬŭɘəɧ ɔŮɤɚɞɔɘəɧ űŬɘɜɧɛŮɜɞ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ, ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɘŬ űɡůɘəɐɠ 

əŬŰŬəɧɟɡűɖɠ Ůɘůɧŭɞɡ, ɚɧɔɤ Űɖɠ ˊŰɩůɖɠ Űɖɠ ɞɟɞűɐɠ. ȼ ɚɑɛɜɖ ɓɟɑůəŮŰŬɘ 20m əɎŰɤ Ŭˊɧ Űɖɜ 

ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, ɏɢŮɘ ɛɐəɞɠ 160m ˊŮɟɑˊɞɡ əŬɘ Űɞ ɜŮɟɧ ɏɢŮɘ ɓɎɗɞɠ ɏɤɠ 40m. Ƀɘ 

ůŰŬɚŬəŰɑŰŮɠ ŮɑɜŬɘ ɖɚɘəɑŬɠ 20.000 ɢɟɧɜɤɜ ɛŮ ˊŮɟɑŮɟɔŬ ůɢɐɛŬŰŬ ɜŬ ůŰɞɚɑɕɞɡɜ Űɞ ɛŮɔŬɚɨŰŮɟɞ 

ŰɛɐɛŬ Űɞɡ ůˊɖɚŬɑɞɡ. ȼ ˊɞɚɘŰɘůŰɘəɐ Űɞɡ ŬɝɑŬ ɏɔəŮɘŰŬɘ ůŰɞ ɛɘəɟɧ ɜɖůɎəɘ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ  

əɏɜŰɟɞ Űɖɠ ɚɑɛɜɖɠ, ˊɎɜɤ ůŰɞ ɞˊɞɑɞ ɓɟɏɗɖəŬɜ ŮɡɟɐɛŬŰŬ ˊɞɡ ˊɘůŰɞˊɞɘɞɨɜ Űɖ ɚŬŰɟŮɡŰɘəɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ůˊɖɚŬɑɞɡ. ȾŬŰɎ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ, ɞɘ ˊɟɞɥůŰɞɟɘəɞɑ əɎŰɞɘəɞɘ ɚɎŰɟŮɡŬɜ Űɞɜ ŪŮɧ 

ɄɎɜŬ əŬɘ Űɖɜ ˊŬɟɞɡůɑŬ ɔɡɜŬɘəŮɑɤɜ ɛɞɟűɩɜ, Űɘɠ ɔɜɤůŰɏɠ ɁɨɛűŮɠ (URL 02). ũɘô ŬɡŰɧɜ Űɞ 

ɚɧɔɞ Űɞ ůˊɐɚŬɘɞ ɀŮɚɘůůɎɜɖ ɞɜɞɛɎɕŮŰŬɘ əŬɘ ɆˊɐɚŬɘɞ Űɤɜ Ɂɡɛűɩɜ. ɆɡɜŮˊɩɠ ɔɑɜŮŰŬɘ 

ŬɜŰɘɚɖˊŰɐ ɖ ɛŮɘəŰɐ ŬɝɑŬ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ ůˊɖɚŬɑɞɡ.  

ɇŬ ɚŬŰɞɛŮɑŬ əŬɘ ŰŬ ɞɟɡɢŮɑŬ, ŬəɧɛŬ əŬɘ ŰŬ ŰŮɢɜɘəɎ ˊɟŬɜɐ ůŰɖɜ ɞŭɞˊɞɘɑŬ, ˊɟɞůűɏɟɞɡɜ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ŭɞɛɐ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ, Űɖ űɨůɖ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ əŬɘ Űɖɜ ŰŮəŰɞɜɘəɐ Űɖɠ 

ˊŮɟɘɞɢɐɠ. ȷˊɞŰŮɚɞɨɜ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɗŬ ɐŰŬɜ ˊɞɚɨ ŭɨůəɞɚɞ ɜŬ ˊɟɞəɨɣɞɡɜ ɛŮ ŭɘŬűɞɟŮŰɘəɧ 

Űɟɧˊɞ. ȼ ɢɟɐůɖ Űɤɜ ɞɟɡəŰɩɜ ˊɧɟɤɜ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬəɧɛŬ ɗɏɛŬ Űɖɠ ůɢɏůɖɠ ŬɜɎɛŮůŬ ůŰɖ 

ɔŮɤɚɞɔɘəɐ əŬɘ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ. ɇɞ ůɖɛŮɑɞ Űɞɛɐɠ Űɤɜ ŭɡɞ ŮɑɜŬɘ ɖ ŮˊɘŰɧˊɞɡ 
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ŮəɛŮŰɎɚɚŮɡůɖ Űɤɜ ˊɧɟɤɜ (ɞɟɡɢŮɑŬ, ɚŬŰɞɛŮɑŬ, ɎɚɚŮɠ ŰɞˊɞɗŮůɑŮɠ Ůɝɧɟɡɝɖɠ), ŬɚɚɎ əŬɘ ɖ 

ɢɟɐůɖ ŰŮɚɘəɎ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ əŬɘ ɡɚɘəɩɜ ˊɞɡ ŬɜŬəŰɐɗɖəŬɜ, ŰŬ ɛɏůŬ ɛŮŰŬűɞɟɎɠ əŬɘ ɞ 

ŰŮɚɘəɧɠ ˊɟɞɞɟɘůɛɧɠ Űɞɡɠ. Ⱥˊɘˊɚɏɞɜ, ŰŬ ŮɔəŬŰŬɚŮɚŮɘɛɛɏɜŬ ɐ ŬɜŮɜŮɟɔɎ ɚŬŰɞɛŮɑŬ ɗŮɤɟɞɨɜŰŬɘ 

ɔŮɩŰɞˊɞɘ (Pijet-Migɧn & Migɧn, 2022). ȼ ˊɞɚɘŰɘůŰɘəɐ Űɞɡɠ ŬɝɑŬ ŬɜŰɘəŬŰɞˊŰɟɑɕŮŰŬɘ ůŰɘɠ 

ɛɖɢŬɜɘəɏɠ əŬɘ ŮɟɔŬůɘŬəɏɠ Ůˊɘɚɞɔɏɠ əŬɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ɚŬŰɧɛɤɜ əŬɘ Űɤɜ ɛŮŰŬɚɚɤɟɨɢɤɜ. 

ɆɡɢɜɎ, ɔɘŬ Űɖɜ ˊɘɞ Ůɨəɞɚɖ Ůɝɧɟɡɝɖ, ŬəɞɚɞɡɗɞɨůŬɜ ůɡɔəŮəɟɘɛɏɜŮɠ ŭɞɛɏɠ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ, 

ɧˊɤɠ ɟɤɔɛɏɠ, ŭɘŬəɚɎůŮɘɠ, ůŰɟɩůŮɘɠ, űɡůɘəɎ əŮəɚɘɛɏɜŬ ŮˊɑˊŮŭŬ. ũŮɜɘəɎ, ɞɘ ŬɟɢŬɑɞɘ ɚŬŰɧɛɞɘ 

ˊɟɞŰɘɛɞɨůŬɜ ŭɞɛɏɠ ˊɞɡ ɛˊɞɟɞɨůŬɜ ɜŬ ŮəɛŮŰŬɚɚŮɡŰɞɨɜ ůŰɞ ɛɏɔɘůŰɞ ɓŬɗɛɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ 

Űɞɡ ɓɟɎɢɞɡ ɔɘŬ ɛŮɔŬɚɨŰŮɟɖ ŮɡəɞɚɑŬ (ɀɏɚűɞɠ, 2009) əŬɘ ɜŬ ŮɚŬɢɘůŰɞˊɞɘɐůɞɡɜ Űɘɠ ŭŬˊɎɜŮɠ, 

ɩůŰŮ ɜŬ ɛŮɔɘůŰɞˊɞɘɐůɞɡɜ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰɎ Űɞɡɠ əŬɘ Űɞ əɏɟŭɞɠ Űɞɡɠ (Pérez-Aguilar 

et al., 2013).  

ȰɜŬ əŬŰŬůŰɟɞűɘəɧ űɡůɘəɧ - ɔŮɤɚɞɔɘəɧ ɔŮɔɞɜɧɠ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ŬɜŬŰɟɞˊɐ Űɖɠ 

əŬɗɖɛŮɟɘɜɐɠ ɕɤɐɠ Űɤɜ Ŭɜɗɟɩˊɤɜ ɎɟŬ əŬŰô ŮˊɏəŰŬůɖ ɛŮ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ Űɞɡ əɚɖɟɞɜɞɛɘɎ. 

Ƀɘ ŰɞˊɞɗŮůɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ ɖ əŬɗɖɛŮɟɘɜɐ ɕɤɐ ůŰɖɜ ŬɟɢŬɘɧŰɖŰŬ ŭɘŬəɧˊɖəŮ ɝŬűɜɘəɎ Ŭˊɧ 

űɡůɘəɎ ɔŮɔɞɜɧŰŬ ɧˊɤɠ ɖűŬɘůŰŮɘŬəɏɠ ŮəɟɐɝŮɘɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ ɟɞɩɜ ɚɎɓŬɠ, 

ˊɡɟɞəɚŬůŰɘəɩɜ ŬˊɞɗɏůŮɤɜ ɐ ůŮɘůɛɩɜ, ŮɎɜ ŬˊɞəŬɚɡűɗɞɨɜ, ɔɑɜɞɜŰŬɘ ˊŬɟɎɗɡɟŬ ůŰɞ 

ˊŬɟŮɚɗɧɜ əŬɘ űŬɜŮɟɩɜɞɡɜ ˊŮɟɑˊɚɞəŮɠ ůɢɏůŮɘɠ ɛŮŰŬɝɨ Ŭɜɗɟɩˊɤɜ əŬɘ űɨůɖɠ, Ůɜɩ ɛˊɞɟɞɨɜ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ ɔŮɤŮəˊŬɑŭŮɡůɖ əŬɘ ɔŮɤŰɞɡɟɘůɛɧ.  

ȰɜŬ ˊɎɟŬ ˊɞɚɨ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ Ůɚɚɖɜɘəɞɨ ɢɩɟɞɡ, Űɞ ɞˊɞɑɞ ŬɜɏŰɟŮɣŮ Űɖɜ 

əŬɗɖɛŮɟɘɜɧŰɖŰŬ Űɤɜ Ŭɜɗɟɩˊɤɜ Űɖɠ ŬɟɢŬɘɧŰɖŰŬɠ, ŬˊɞŰŮɚŮɑ ɖ ɀɘɜɤɘəɐ ɏəɟɖɝɖ Űɞɡ 

ɖűŬɘůŰŮɑɞɡ Űɖɠ ɆŬɜŰɞɟɑɜɖɠ ˊŮɟɑˊɞɡ Űɞ 1630 ˊ.ɉ., ɛɘŬ Ůˊɞɢɐ ˊɞɡ ůŰɞ ɜɖůɑ ɎəɛŬɕŮ ɛɘŬ 

əɞɘɜɤɜɑŬ ɛŮ ůˊɞɡŭŬɑɞ ˊɞɚɘŰɘůɛɧ. ȼ ɀɘɜɤɘəɐ ɏəɟɖɝɖ ɎɟɢɘůŮ ɛɘŬ ɏɜŰɞɜɖ ůŮɘůɛɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ, ɖ ɞˊɞɑŬ ˊŬɟɞɡůɘŬɕɧŰŬɜ ŬɟəŮŰɞɨɠ ɛɐɜŮɠ ˊɟɘɜ Űɖɜ ɏəɟɖɝɖ əŬɘ ŭɡůəɧɚŮɡŮ Űɖ 

ɕɤɐ ůŰɞ ɜɖůɑ. Ƀɘ əɎŰɞɘəɞɘ ˊɟɞůˊŬɗɞɨůŬɜ ɜŬ ŮɔəŬŰŬɚŮɑɣɞɡɜ Űɖɜ əŬŰŮůŰɟŬɛɛɏɜɖ ˊɧɚɖ 

ɛŮŰŬűɏɟɞɜŰŬɠ ɜŮəɟɞɨɠ, ŰɟŬɡɛŬŰɑŮɠ əŬɘ ɧ,Űɘ ˊɞɚɨŰɘɛɞ ŮɑɢŬɜ. ȾɎˊɞɘɞɘ ɑůɤɠ ɜŬ ˊɟɧɚŬɓŬɜ ɜŬ 

űɨɔɞɡɜ ˊɟɘɜ Űɖɜ ɏəɟɖɝɖ, ɖ ɞˊɞɑŬ ŮɑɢŮ ŬɟɢɑůŮɘ ɜŬ ŭɑɜŮɘ ůɖɛɎŭɘŬ ɚɧɔɤ Űɤɜ ɛɘəɟɩɜ ŮəɟɐɝŮɤɜ 

ˊɞɡ ůɖɛŮɘɩɜɞɜŰŬɜ ůŰɘɠ ŰɧŰŮ ȾŬɛɏɜŮɠ. ȸɏɓŬɘŬ Űɞ ˊɘɗŬɜɧŰŮɟɞ ůŮɜɎɟɘɞ ŮɑɜŬɘ, ɖ ɏəɟɖɝɖ ɜŬ Űɞɡɠ 

ˊɟɧɚŬɓŮ ˊɎɜɤ ůŰɞ ɜɖůɑ ůŮ ŬɜɞɘɢŰɎ ɛɏɟɖ ɐ ˊɞɚɨ əɞɜŰɎ ůŰɞ ɚɘɛɎɜɘ, əŬɗɩɠ ˊɟɞůˊŬɗɞɨůŬɜ ɜŬ 

ŬˊɞˊɚŮɨůɞɡɜ. ȷˊɞŰɏɚŮůɛŬ ŬɡŰɐɠ Űɖɠ űɡůɘəɐɠ əŬŰŬůŰɟɞűɐɠ ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ 

ůɖɛŮɟɘɜɐɠ əŬɚŭɏɟŬɠ Űɖɠ ɆŬɜŰɞɟɑɜɖɠ. ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŭŮɜ ŮˊɖɟɏŬůŮ ɛɧɜɞ Űɞ ɜɖůɑ, ŬɚɚɎ 

ŮɑɢŮ ɛŮɔɎɚɖ Ů́ ɑŭɟŬůɖ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ. ȼ ɖűŬɘůŰŮɘŬəɐ ůŰɎɢŰɖ ŰŬɝɑŭŮɣŮ ůŰɞɜ ŬɏɟŬ 

ˊɟɞɠ ŰŬ ŬɜŬŰɞɚɘəɎ ůŮ ɧɚɖ Űɖ ŬɜŬŰɞɚɘəɐ ɀŮůɧɔŮɘɞ əŬɘ ɀɘəɟɎ ȷůɑŬ. ȷˊɧɗŮůŮ ůŰɟɩɛŬ 30cm 

ˊɎɢɞɡɠ ůŰɖ Ʌɧŭɞ əŬɘ Űɖ Ⱦɤ. ɆŮ ɚɑɛɜŮɠ Űɖɠ ɀɘəɟɎɠ ȷůɑŬɠ ŬˊɧɗŮůŮ ůŰɟɩɛŬŰŬ ˊɎɢɞɡɠ 15cm. 

ȼ ˊɞɚɨ ɚŮˊŰɐ ůŰɎɢŰɖ əŬɘ ŰŬ ůŰŬɔɞɜɑŭɘŬ ɗŮɘɘəɞɨ ɞɝɏɞɠ ŮɘůɐɚɗŬɜ ůŰɖ ůŰɟŬŰɧůűŬɘɟŬ (ɨɣɞɠ 

15Km) əŬɘ ɎˊɚɤůŬɜ ɏɜŬ ˊɏˊɚɞ ůŮ ɧɚɞɜ Űɞɜ ˊɚŬɜɐŰɖ. Ƀ çɖűŬɘůŰŮɘŬəɧɠ ɢŮɘɛɩɜŬɠè ˊɞɡ 

ˊɟɞəɎɚŮůŮ ɛŮɑɤůɖ Űɖɠ ɛɏůɖɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɞɡ ˊɚŬɜɐŰɖ əŬŰɎ 1 ɤɠ 2ɞC, ɏɢŮɘ əŬŰŬɔɟŬűŮɑ 

ůŰɞɡɠ ŭŬəŰɡɚɑɞɡɠ Űɤɜ ŭɏɜŰɟɤɜ Űɖɠ ɀɘəɟɎɠ ȷůɑŬɠ əŬɘ Űɤɜ ȼɄȷ. ɇɏɚɞɠ, ɖ əŬŰŬəɟɐɛɜɘůɖ Űɞɡ 

ɖűŬɘůŰŮɑɞɡ ˊɟɞəɎɚŮůŮ ɏɜŬ ŰŮɟɎůŰɘɞ ŰůɞɡɜɎɛɘ ˊɞɡ ůɎɟɤůŮ Űɘɠ ŬəŰɏɠ Űɞɡ ȷɘɔŬɑɞɡ əŬɘ ŰŬ 

ˊŬɟɎɚɘŬ Űɖɠ ŬɜŬŰɞɚɘəɐɠ ɀŮůɞɔŮɑɞɡ (ȸɞɡɔɘɞɡəŬɚɎəɖɠ, 2005). ȼ ɖűŬɘůŰŮɘŬəɐ ŰɏűɟŬ əɎɚɡɣŮ 

Űɞɡɠ ɞɘəɘůɛɞɨɠ Űɖɠ ɨůŰŮɟɖɠ Ůˊɞɢɐɠ Űɞɡ ɉŬɚəɞɨ əŬɘ ŰŬ ɛŮŰɏŰɟŮɣŮ ůŮ ŮɟŮɑˊɘŬ Ŭˊɧ Űɖ ůŮɘůɛɘəɐ 

ŭɟɎůɖ. ɆɡɜŮˊɩɠ, ŰŬ ˊɟɞůŰɎŰŮɣŮ Ŭˊɧ Űɖ ŭɘɎɓɟɤůɖ əŬɘ Űɖ ůɨɚɖůɖ. ɆŰɞɜ ˊɟɞɥůŰɞɟɘəɧ ɞɘəɘůɛɧ 

ȷəɟɤŰɖɟɑɞɡ ŬˊɞəŬɚɨűɗɖəŬɜ ŮɡɟɐɛŬŰŬ Űɞɡ ɚŬɛˊɟɞɨ ˊɞɚɘŰɘůɛɞɨ. ȼ ɨˊŬɟɝɖ ˊɟɞɥůŰɞɟɘəɩɜ 

ɞɘəɘůɛɩɜ ɐŰŬɜ ɔɜɤůŰɐ Ŭˊɧ Űɞɜ 19ɞ ŬɘɩɜŬ, ŬɚɚɎ ŮˊɘɚɏɢɗɖəŮ ɜŬ ɝŮəɘɜɐůŮɘ ɖ ŬɜŬůəŬűɐ Űɞ 

1968, ɛŮ ůŰɧɢɞ ɜŬ ůɡɚɚŮɢɗɞɨɜ ŬˊɞŭŮɑɝŮɘɠ ɔɘŬ Űɖɜ ɡˊɧɗŮůɖ, ɧŰɘ ɖ əŬŰɎɟɟŮɡůɖ Űɞɡ ɀɘɜɤɘəɞɨ 

ˊɞɚɘŰɘůɛɞɨ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɏəɟɖɝɖ Űɞɡ ɖűŬɘůŰŮɑɞɡ Űɖɠ ɆŬɜŰɞɟɑɜɖɠ (ȸɞɡɔɘɞɡəŬɚɎəɖɠ, 2005). 
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ɀŮ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ, ɔɑɜŮŰŬɘ ůŬűɐɠ ɖ ɎɛŮůɖ ůɢɏůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɛŮ Űɖ 

ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ Ŭˊɧ Űɖ ŬɟɢŬɘɧŰɖŰŬ ɏɤɠ ůɐɛŮɟŬ.  

ȳůɞ ůˊɞɡŭŬɑŬ ɔɘŬ Űɖɜ əɞɘɜɤɜɑŬ ŮɑɜŬɘ ɖ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ, Űɧůɞ ŮɑɜŬɘ əŬɘ ɖ 

ɔŮɤɚɞɔɘəɐ - ɔŮɤɛɞɟűɞɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, Ůűɧůɞɜ ɖ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɖ 

ɔŮɤɚɞɔɑŬ Űɖɠ ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐɠ əŬŰɏɢŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ əɞɘɜɤɜɑŬɠ 

əŬɘ Űɞɡ ˊɞɚɘŰɘůɛɞɨ. ɆŰɘɠ ˊŬɚŬɘɧŰŮɟŮɠ Ůɚɚɖɜɘəɏɠ əɞɘɜɤɜɑŮɠ, ŰŬ ˊŬɟŬɛɨɗɘŬ, ɞɘ ɛɨɗɞɘ əŬɘ ɞɘ 

ˊŬɟɞɘɛɑŮɠ ɏŭɘɜŬɜ ŬˊŬɜŰɐůŮɘɠ ůŮ ŮɟɤŰɐɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ ůŰɞ əɚɑɛŬ, Űɖɜ ɘůŰɞɟɑŬ, Űɖ 

ɔŮɤɔɟŬűɑŬ, Űɖ ɛɞɟűɞɚɞɔɑŬ Űɞɡ əɎɗŮ Űɧˊɞɡ əŬɘ ˊɚɏɞɜ ɗŮɤɟɞɨɜŰŬɘ ˊŬɟɎŭɞůɖ. ȳɚŮɠ ŬɡŰɏɠ ɞɘ 

ɎɔɟŬűŮɠ ˊŬɟŬŭɧůŮɘɠ ˊɞɡ ɡˊɐɟɢŬɜ əŬɘ ɧůŮɠ ůɡɜŮɢɑɕɞɡɜ ɜŬ ɡˊɎɟɢɞɡɜ, ŮɑɜŬɘ ŬɜŬˊɧůˊŬůŰɞ 

əɞɛɛɎŰɘ Űɞɡ Ůɚɚɖɜɘəɞɨ ɚŬɞɨ (ŬůɢɏŰɤɠ Űɖɠ ŬɚɐɗŮɘŬɠ ˊɞɡ ˊŮɟɘɏɢɞɡɜ) əŬɘ ˊŬɟɏɢɞɡɜ ŬɝɘɧɚɞɔŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ (ȹŬɛɘŬɜɧɠ, 2013).  

ȼ ůŰŮɜɐ ůɢɏůɖ ɛŮŰŬɝɨ Űɤɜ ɀɨɗɤɜ, Űɖɠ ũŮɤɔɟŬűɑŬɠ əŬɘ Űɖɠ ũŮɤɚɞɔɑŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ɗŬ 

ɛˊɞɟɞɨůŮ ɜŬ ŮɑɜŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ Űɖɠ Ůɚɚɖɜɘəɐɠ ɛɡɗɞɚɞɔɑŬɠ əŬɘ Űɞɡ Ůɚɚɖɜɘəɞɨ 

Űɞˊɑɞɡ. ȼ ůɢɏůɖ ŬɡŰɐ ŮˊɖɟɏŬůŮ ůŮ ŰɏŰɞɘɞ ɓŬɗɛɧ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ, ɩůŰŮ ɜŬ Űɖɜ əŬŰŬɔɟɎɣɞɡɜ 

ůŰɖɜ ˊɟɩɘɛɖ ɘůŰɞɟɑŬ Űɞɡɠ. ɆŮ ɛŮɟɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ůŰɖ ůɢɏůɖ ɛɨɗɞɡ əŬɘ Űɞˊɑɞɡ ɐ Űɤɜ 

ɡŭɟɞɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ ɐ Űɖɠ űɡůɘəɞɔŮɤɚɞɔɘəɐɠ Ůɝɏɚɘɝɖɠ Ůɜɧɠ ˊɞŰŬɛɞɨ, ŮɑɜŬɘ Ɏɝɘɞ ŬˊɞɟɑŬɠ 

Űɞ ɓɎɗɞɠ Űɖɠ ɔɜɩůɖɠ ɧůɤɜ ŰŬ ˊŮɟɘɏɔɟŬűŬɜ, əŬɗɩɠ əŬɘ ɖ ɚŮˊŰɞɛɏɟŮɘŬ Űɤɜ 

űɡůɘəɞɔŮɤɔɟŬűɘəɩɜ əŬɘ ɔŮɤɚɞɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ ŭɘŮɟɔŬůɘɩɜ, ɩůŰŮ Ŭˊɧ Űɖɜ ˊŬɚɘɎ 

Ůˊɞɢɐ ɜŬ űŰɎůɞɡɜ ɤɠ ˊŬɟɎŭɞůɖ ɛɏɢɟɘ ůɐɛŮɟŬ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ŬɡŰɐɠ Űɖɠ ůɨɜŭŮůɖɠ ŮɑɜŬɘ ɞ 

ɛɨɗɞɠ Űɞɡ ȼɟŬəɚɐ əŬɘ Űɖɠ ȿŮɟɜŬɑŬɠ ȴŭɟŬɠ. Ƀ ɛɨɗɞɠ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɘɠ 

ɡŭɟɞɔŮɤɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ Űɤɜ əŬɟůŰɘəɩɜ ˊɖɔɩɜ Űɖɠ ȿɏɟɜɖɠ1  əŬɘ ɛŮ Űɖɠ ɛɘəɟɧŰŮɟɖɠ 

əɚɑɛŬəŬɠ əɚɘɛŬŰɘəɏɠ ɛŮŰŬɓɞɚɏɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɜ ůŰɞ ȷɟəŬŭɘəɧ Ƀɟɞˊɏŭɘɞ (ɀŬɟɘɞɚɎəɞɠ, 

2018). 

2.2 ȹȽȷɉȺȽɅȽɆȼ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ 

 

Ƀɘ ɔŮɩŰɞˊɞɘ ŬˊɞŰŮɚɞɨɜ ŰɞˊɞɗŮůɑŮɠ Űɞɡ ɔŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɞɘ ɞˊɞɑŮɠ ˊŮɟɘɏɢɞɡɜ ůŰɞɘɢŮɑŬ 

ˊɞɡ ɛŬɟŰɡɟɞɨɜ ŰŬ ɔŮɤɚɞɔɘəɎ űŬɘɜɧɛŮɜŬ əŬɘ Űɘɠ ŭɘŮɟɔŬůɑŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ. 

ȿɧɔɤ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡ ŬɜŬɔɚɨűɞɡ, ɞɘ ɔŮɩŰɞˊɞɘ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ Űɞˊɘəɐ ɘůŰɞɟɑŬ, 

Űɖ ɛɡɗɞɚɞɔɑŬ, Űɖ ɚŬɞɔɟŬűɑŬ əŬɘ ɔŮɜɘəɧŰŮɟŬ Űɞɜ ˊɞɚɘŰɘůɛɧ Űɤɜ əŬŰɞɑəɤɜ Űɖɠ ˊŮɟɘɞɢɐɠ. 

Ⱦɨɟɘɞɠ ˊŬɟɎɔɞɜŰŬɠ ůɨɜŭŮůɖɠ ŮɑɜŬɘ ɖ «Ŭɟɢɐ Űɞɡ ŬɛŮŰɎɗŮŰɞɡ» ŬɡŰɩɜ Űɤɜ ɗɏůŮɤɜ, ůɡɜŮˊɩɠ 

əɎˊɞɘɞɘ ŬˊɞŰŮɚɞɨɜ Űɞˊɧůɖɛɞ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ˊɧɚɞ ɏɚɝɖɠ ɔɘŬ Űɞɡɠ ŮˊɘůəɏˊŰŮɠ. (ȹŬɛɘŬɜɧɠ, 

2013). 

ȿɧɔɤ Űɖɠ ŬɝɑŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, əɟɑɜŮŰŬɘ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ɖ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ï ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɇŬ ůŰɎŭɘŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ 

ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɖ əɚɑɛŬəŬ ŬɜŬűɞɟɎɠ əŬɘ Űɞ Ůɑŭɞɠ Űɖɠ (Brocx & Semeniuk 2007, Benado 

2018). Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ŰŬ ůŰɎŭɘŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ ŰŬ 

ŬəɧɚɞɡɗŬ, ůɨɛűɤɜŬ ɛŮ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ (Zouros 2004, Zouros 2005, Theodosiou 2010, 

Zouros & Valiakos 2010, Burlando et al. 2011, ȸŬɚɘɎəɞɠ 2018):  

1. ȰɟŮɡɜŬ: ŬűɞɟɎ ůŰɖɜ ɏɟŮɡɜŬ ˊŮŭɑɞɡ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ɗɏůŮɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ.  

                                                             
 

1ȼ ȿɏɟɜɖ ɐ ȿɏɟɜŬ ŮɑɜŬɘ ŬɟɢŬɑŬ ˊŬɟŬɗŬɚɎůůɘŬ ŰɞˊɞɗŮůɑŬ Űɖɠ ȷɟɔɞɚɑŭŬɠ, ˊŮɟɑˊɞɡ 7 Km. ɜɧŰɘŬ 

Űɞɡ ȯɟɔɞɡɠ.  
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2. ȷɜŬɔɜɩɟɘůɖ: Ůűɧůɞɜ ŮɜŰɞˊɘůŰɞɨɜ ɞɘ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ůŰɖ ůɡɜɏɢŮɘŬ 

ŬɜŬɔɜɤɟɑɕɞɜŰŬɘ əŬɘ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɔŮɩŰɞˊɞɘ. ȹŮ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɧɚŮɠ ɞɘ 

ˊŮɟɘɞɢɏɠ ɤɠ ɔŮɩŰɞˊɞɘ. ɀɏůɤ Űɖɠ ɏɟŮɡɜŬɠ ůŰɞ ˊŮŭɑɞ, ɗŬ ɓɟŮɗɞɨɜ ɞɘ ɗɏůŮɘɠ ˊɞɡ ŭɑɜɞɡɜ 

ůɡɔəŮəɟɘɛɏɜŬ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ əŬɘ űŬɜŮɟɩɜɞɡɜ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɖɠ 

ŮəɎůŰɞŰŮ ˊŮɟɘɞɢɐɠ. ȷɡŰɏɠ ɞɘ ɗɏůŮɘɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɔŮɩŰɞˊɞɘ.   

3. ȾŬŰŬɔɟŬűɐ - ɉŬɟŰɞɔɟɎűɖůɖ: ŮɑɜŬɘ ŭɨɞ ŬɚɚɖɚɏɜŭŮŰŮɠ ŮɜɏɟɔŮɘŮɠ, əŬŰɎ Űɘɠ ɞˊɞɑŮɠ 

əŬŰŬɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ əŬɘ ɛŮ ɚŮˊŰɞɛɏɟŮɘŬ ɖ ɗɏůɖ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ɢŬɟŰɞɔɟŬűŮɑŰŬɘ, ɩůŰŮ ɜŬ ŭɞɗɞɨɜ ŰŬ ůŬűɐ əŬɘ əŬɗɞɟɘůɛɏɜŬ ɧɟɘɎ Űɖɠ. ȷˊɞŰŮɚɞɨɜ 

əɨɟɘɞ ɛɏɟɞɠ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ, ɖ ɞˊɞɑŬ ŬˊŬɘŰŮɑ Űɖɜ ɞɟɘɞɗɏŰɖůɖ Űɤɜ ɗɏůŮɤɜ, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ɢɤɟɘəɎ ɔɜɤůŰɐ ɖ ɗɏůɖ, ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ Űɞ ůɖɛŮɑɞ ŮɜŭɘŬűɏɟɞɜŰɞɠ.  

ȼ ɢŬɟŰɞɔɟɎűɖůɖ ŭɑɜŮɘ ŰŬ ɧɟɘŬ Űɖɠ ɗɏůɖɠ ɩůŰŮ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ŰŬ əŬŰɎɚɚɖɚŬ ɛɏŰɟŬ 

ŭɘŬɢŮɑɟɘůɖɠ. Ⱥˊɑůɖɠ, ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ůŰɎŭɘɞ ŰɑɗŮŰŬɘ Űɞ ɕɐŰɖɛŬ Űɖɠ əɚɑɛŬəŬɠ, ɔɘŬŰɑ 

ɞɘ ŬɜɎɔəŮɠ əɎɗŮ ɗɏůɖɠ ŮɑɜŬɘ ŭɘŬűɞɟŮŰɘəɏɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɎɚɚŮɠ ŬˊŬɘŰɐůŮɘɠ ɏɢŮɘ ɖ 

ɢŬɟŰɞɔɟɎűɖůɖ Ůɜɧɠ ɖűŬɘůŰŮɘŬəɞɨ ɞɘəɞŭɞɛɐɛŬŰɞɠ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ (ɢɘɚɘɞɛɏŰɟɤɜ) 

əŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ŬɡŰɏɠ Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ ɛɘŬɠ ɗɏůɖɠ Űɖɠ ŰɎɝɖɠ əɎˊɞɘɤɜ ɛɏŰɟɤɜ, 

ɧˊɤɠ Ůɜɧɠ Ŭˊɞɚɘɗɤɛɏɜɞɡ əɞɟɛɞɨ. ɆɡɜŮˊɩɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɘŬűɞɟŮŰɘəɏɠ ŰŮɢɜɘəɏɠ 

əŬɘ əŬŰŬɔɟɎűɞɜŰŬɘ ɎɚɚŮɠ ɚŮˊŰɞɛɏɟŮɘŮɠ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ.   

4. ȷɝɘɞɚɧɔɖůɖ: ɞɘ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŬɝɘɞɚɞɔɞɨɜŰŬɘ, ɔɘŬŰɑ ŭŮɜ ɏɢɞɡɜ ɧɚŮɠ Űɖɜ ɑŭɘŬ 

ɓŬɟɨŰɖŰŬ ɤɠ ˊɟɞɠ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ. ȹɘŬəɟɑɜɞɜŰŬɘ ůŮ Ŭ) ɗɏůŮɘɠ 

ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ, ɓ) ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɢɤɟɑɠ ɜŬ ŬˊɞŰŮɚɞɨɜ ˊɟɞŰŮɟŬɘɧŰɖŰŬ əŬɘ ɔ) 

ɗɏůŮɘɠ ɢɤɟɑɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬ, ŮɜɜɞɩɜŰŬɠ, ɧŰɘ ŬɜŰɑůŰɞɘɢŮɠ ɗɏůŮɘɠ ůɡɜŬɜŰɩɜŰŬɘ ůɡɢɜɎ 

ɐ ɏɢɞɡɜ ˊŮɟɘɞɟɘůɛɏɜɖ ŬɝɑŬ.  

5. Ʉɟɞůŭɘɞɟɘůɛɧɠ əŬŰɎůŰŬůɖɠ ŭɘŬŰɐɟɖůɖɠ ï ȷɜɎɔəɖ ˊɟɞůŰŬůɑŬɠ əŬɘ ůɡɜŰɐɟɖůɖɠ 

Űɖɠ ɗɏůɖɠ, ɔɘŬŰɑ ůŰɧɢɞɠ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ ŮɑɜŬɘ ɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɗɏůɖɠ əŬɘ Űɤɜ űɡůɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ, ɩůŰŮ ɖ ŮɘəɧɜŬ ˊɞɡ ɏɢŮɘ ůɐɛŮɟŬ, ɛɏůŬ Ŭˊɧ Űɞ ˊɏɟŬůɛŬ Űɞɡ 

ɢɟɧɜɞɡ, ɜŬ ɛˊɞɟŮɑ ɜŬ ŭɘŬŰɖɟɖɗŮɑ əŬɘ ůŰɞ ɛɏɚɚɞɜ.     

6. ɆɢŮŭɘŬůɛɧɠ ɛɏŰɟɤɜ ˊɟɞůŰŬůɑŬɠ: ŬˊɞŰŮɚŮɑ Űɞ ůŰɎŭɘɞ ɛŮŰɎ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ 

ŬɜŬɔəɩɜ, ɞˊɧŰŮ ůɢŮŭɘɎɕɞɜŰŬɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ɛɏŰɟŬ ˊɟɞůŰŬůɑŬɠ, Űɧůɞ ɔɘŬ Űɖɜ 

ˊɟɞůŰŬůɑŬ əŬɘ ůɡɜŰɐɟɖůɖ ɧůɞ əŬɘ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ŬɡŰɩɜ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. 

ūŬɜŮɟɩɜŮɘ Űɘɠ ŬŭɡɜŬɛɑŮɠ əŬɘ Űɘɠ ŭɡůəɞɚɑŮɠ əɎɗŮ ɗɏůɖɠ, ŬɜŬŭŮɘəɜɨɞɜŰŬɠ ŰŬ 

ŬˊŬɟŬɑŰɖŰŬ ɛɏŰɟŬ ˊɟɞůŰŬůɑŬɠ ŬˊɏɜŬɜŰɘ ůŮ ŬɜɗɟɤˊɞɔŮɜŮɑɠ əŬɘ űɡůɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ.  

7. ɆɢŮŭɘŬůɛɧɠ ˊɟɞɔɟɎɛɛŬŰɞɠ ůɡɜŰɐɟɖůɖɠ: əŬɗɞɟɘůɛɧɠ ŮɜŮɟɔŮɘɩɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ, 

ɞɘ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ˊɞɚɨ ɛŮɔɎɚɞ Ůɨɟɞɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰŬ əŮɟɛŬŰɘůɛɏɜŬ 

ŬˊɞɚɘɗɩɛŬŰŬ ɢɟɐɕɞɡɜ ůɡɔəŮəɟɘɛɏɜɞɡ Űɨˊɞɡ ůɡɜŰɐɟɖůɖɠ, Ůɜɩ ˊɞɚɨ ŭɘŬűɞɟŮŰɘəɐ 

ŮɑɜŬɘ ɖ ˊŮɟɑˊŰɤůɖ Ůɜɧɠ ˊɟŬɜɞɨɠ ɛŮ ŭɘŬəɚɎůŮɘɠ, ůŰɞ ɞˊɞɑɞ ŰŮɑɜɞɡɜ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ 

ŰŮɛɎɢɖ-ůűɐɜŮɠ ˊɞɡ əɘɜŭɡɜŮɨɞɡɜ ɜŬ Ŭˊɞəɞɚɚɖɗɞɨɜ. ɆɡɜŮˊɩɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ 

əŬŰɎɚɚɖɚŬ ɛɏŰɟŬ əŬɘ ŭɟɎůŮɘɠ, ŮˊɘɚɏɔɞɜŰŬɠ ɗɏůŮɘɠ əŬɘ Űɟɧˊɞɡɠ ŮˊɏɛɓŬůɖɠ ˊɞɡ ɗŬ 

ˊɟɞəŬɚɏůɞɡɜ Űɖɜ ɛɘəɟɧŰŮɟɖ ŭɡɜŬŰɐ Ŭɚɚɞɑɤůɖ. 

8. ȺɟɛɖɜŮɑŬ: ́ ŮɟɘɔɟɎűŮŰŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɐ ɖ ɗɏůɖ ˊŬɟŬŰɐɟɖůɖɠ əŬɘ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ 

ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ/Űɖɠ. 

9. ɀɏŰɟŬ ŬɜɎŭŮɘɝɖɠ ï ȹɖɛɘɞɡɟɔɑŬ ɏɟɔɤɜ ˊɟɧůɓŬůɖɠ əŬɘ ɡˊŬɑɗɟɘɤɜ ˊɎɟəɤɜ: ɞɘ 

ɗɏůŮɘɠ ŭŮɜ ŮɑɜŬɘ ˊɎɜŰŬ ˊɟɞůɘŰɏɠ. ȷˊŬɘŰŮɑŰŬɘ əɎˊɞɘŮɠ űɞɟɏɠ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ 

ůɡůŰɐɛŬŰŬ ɛɞɜɞˊŬŰɘɩɜ ɐ/əŬɘ ŭɖɛɘɞɡɟɔɑŬ ŬɜɞɘɢŰɩɜ ˊɎɟəɤɜ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ŮˊɑůəŮɣɖ ůŰɘɠ ɗɏůŮɘɠ ŬɡŰɏɠ əŬɘ ɜŬ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ ˊɟɞůŰŬůɑŬ əŬɘ ɖ ŬɜɎŭŮɘɝɐ Űɞɡɠ. 

10. ɄŮɟɘɓŬɚɚɞɜŰɘəɐ ŮəˊŬɑŭŮɡůɖ ï ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ ˊɞɚɘŰɩɜ: ˊɟɤŰŬɟɢɘəɧɠ ůŰɧɢɞɠ 

ŮɑɜŬɘ ŰŬ ůɢɞɚŮɑŬ ˊɟɤŰɞɓɎɗɛɘŬɠ əŬɘ ŭŮɡŰŮɟɞɓɎɗɛɘŬɠ ŮəˊŬɑŭŮɡůɖɠ, ɛɏůɤ Űɖɠ 
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ˊŮɟɘɓŬɚɚɞɜŰɘəɐɠ ŮəˊŬɑŭŮɡůɖɠ, əŬɗɩɠ əŬɘ ɞɘ ŮəˊŬɘŭŮɡŰɘəɏɠ ŮˊɘůəɏɣŮɘɠ Űɤɜ űɞɘŰɖŰɩɜ 

(ɔɘŬ Űɖɜ ȺɚɚɎŭŬ, əɡɟɑɤɠ Űɤɜ ɇɛɖɛɎŰɤɜ ũŮɤɚɞɔɑŬɠ, ũŮɤɔɟŬűɑŬɠ, ȸɘɞɚɞɔɑŬɠ, 

ȹŬůɞɚɞɔɑŬɠ ə.Ŭ.). ȼ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɤɜ ˊɞɚɘŰɩɜ ŮɑɜŬɘ Ůɝɑůɞɡ ɓŬůɘəɧ ůŰɎŭɘɞ Űɖɠ 

ŭɘŬɢŮɑɟɘůɖɠ, ɔɘŬŰɑ Ŭɜ ŭŮɜ ŮɑɜŬɘ əŬŰŬɜɞɖŰɐ Ŭˊɧ Űɞ Ůɡɟɨ əɞɘɜɧ ɖ ůˊɞɡŭŬɘɧŰɖŰŬ əŬɘ ɖ 

ůɖɛŬůɑŬ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ŭŮɜ ɏɢɞɡɜ ɜɧɖɛŬ əŬɘ ůɖɛŬůɑŬ ɧɚŮɠ ɞɘ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ŭɘŬŭɘəŬůɑŮɠ əŬɘ əɡɟɑɤɠ ɖ ŭɘŬŰɐɟɖůɖ. ȯɟŬ ɖ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ əɞɘɜɞɨ ŬˊɞŰŮɚŮɑ 

ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ůŰɎŭɘɞ ɔɘŬ ɧɚɖ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŭɘŬɢŮɑɟɘůɖɠ.   

11. Ʉɟɞɓɞɚɐ: ůŰɞɢŮɨŮɘ ůŰɖɜ ŬɜɎŭŮɘɝɖ əŬɘ ɔɜɤůŰɞˊɞɑɖůɖ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. 

12. ɄŬɟŬəɞɚɞɨɗɖůɖ: ɖ ɚɐɣɖ ɛɏŰɟɤɜ ˊɟɞůŰŬůɑŬɠ, ůɡɜŰɐɟɖůɖɠ, ŬɜɎŭŮɘɝɖɠ ŭŮɜ ŮɑɜŬɘ 

ˊɎɜŰŬ ɘəŬɜɎ ɜŬ ˊɟɞɚŬɛɓɎɜɞɡɜ ɧɚŬ ŰŬ ůɡɛɓɎɜŰŬ ɧŰŬɜ ɓɟɑůəɞɜŰŬɘ ŮəŰŮɗŮɘɛɏɜŬ ůŮ 

űɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ, ŬəɧɛŬ əŬɘ ŰŬ ɛɏŰɟŬ ˊɞɡ ŮɚɐűɗɖůŬɜ 

ɛˊɞɟŮɑ ŰŮɚɘəɎ ɜŬ ɛɖɜ ŮɑɜŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ, ŬůɢɏŰɤɠ ɛŮ Űɘɠ Ŭɟɢɘəɏɠ ŮəŰɘɛɐůŮɘɠ. ȯɟŬ 

Űɞ ůŰɎŭɘɞ Űɖɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ ŬűɞɟɎ Űɧůɞ Űɖ ŭɘŬɢɟɞɜɘəɐ ˊŬɟŬŰɐɟɖůɖ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ ɗɏůŮɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɧůɞ əŬɘ Űɞɜ ɏɚŮɔɢɞ Űɖɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ˊŬɟŮɛɓɎůŮɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŬɜ ůŰɘɠ ɗɏůŮɘɠ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ.  

ũɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ ůŰŬ ɄŬɔəɧůɛɘŬ ũŮɤˊɎɟəŬ UNESCO ŮűŬɟɛɧɕɞɜŰŬɘ 

əŬɘ ˊɟɞɓɎɚɚɞɜŰŬɘ əŬɘɜɞŰɧɛŮɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ əŬɘ Űɖɜ ŬɜɎŭŮɘɝɖ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɄŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ŮűŬɟɛɞɔɐ Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ ůɢŮŭɑɞɡ 

ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ŭɟɎůŮɤɜ, Űɞ ɞˊɞɑɞ ŮɛˊŮɟɘɏɢŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ŬɜɎŭŮɘɝɖɠ, ˊɟɞůŰŬůɑŬɠ, 

ůɡɜŰɐɟɖůɖɠ, ŮɟɛɖɜŮɑŬɠ, ɔŮɤŮəˊŬɑŭŮɡůɖɠ, ɔŮɤŰɞɡɟɘůɛɞɨ əŬɘ ɓɘɩůɘɛɖɠ Űɞˊɘəɐɠ ŬɜɎˊŰɡɝɖɠ. 

ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ůŰŬ ɔŮɤˊɎɟəŬ ŮɑɜŬɘ ɖ ŭɘŬŰɐɟɖůɖ əŬɘ ˊɟɞůŰŬůɑŬ Űɤɜ ɔŮɤŰɧˊɤɜ, ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ Űɘɠ ɓŬůɘəɏɠ ɛɞɜɎŭŮɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛŮ ŭɘŮɗɜɐ ůɖɛŬůɑŬ, ɛɏůɤ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ŭɘŬŭɘəŬůɘɩɜ ŬɜŬɔɜɩɟɘůɖɠ, ɞɟɘɞɗɏŰɖůɖɠ əŬɘ ɢŬɟŰɞɔɟɎűɖůɖɠ, Ŭɝɘɞɚɧɔɖůɖɠ, 

ˊɟɞůŰŬůɑŬɠ, ůɡɜŰɐɟɖůɖɠ, əŬɘ ůɡɜŮɢɞɨɠ ˊŬɟŬəɞɚɞɨɗɖůɖɠ. ȼ ɔŮɤŭɘŬŰɐɟɖůɖ ůŰɞɢŮɨŮɘ ůŰɖ 

ŭɘŬŰɐɟɖůɖ Űɖɠ űɡůɘəɐɠ ˊɞɘəɘɚɞɛɞɟűɑŬɠ ůɖɛŬɜŰɘəɩɜ ɔŮɤɚɞɔɘəɩɜ, ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ 

ŮŭŬűɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ Űɤɜ űɡůɘəɩɜ ŭɘŮɟɔŬůɘɩɜ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ, əŬɗɩɠ əŬɘ ůŰɖ 

ŭɘŬŰɐɟɖůɖ Űɤɜ űɡůɘəɩɜ ˊɞůɞůŰɩɜ əŬɘ ɛŮɔŮɗɩɜ ɛŮŰŬɓɞɚɐɠ ůŮ ŬɡŰɎ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ 

Űɘɠ ŭɘŮɟɔŬůɑŮɠ. 

ɀŮ ɓɎůɖ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɖɠ UNESCO, o ůŰɟŬŰɖɔɘəɧɠ ůɢŮŭɘŬůɛɧɠ ŭɘŬɢŮɑɟɘůɖɠ Ůɜɧɠ 

ɔŮɤˊɎɟəɞɡ, Űɞ ɞˊɞɑɞ ˊŮɟɘəɚŮɑŮɘ Ůɝô ɞɟɘůɛɞɨ ůɖɛŬɜŰɘəɏɠ ɔŮɤɛɞɟűɏɠ əŬɘ ŮɡɟɐɛŬŰŬ, 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ ŬəɧɚɞɡɗŬ ůŰɎŭɘŬ:  

¶ ȰɟŮɡɜŬ / ŬɜŬůəŬűɐ / əŬŰŬɔɟŬűɐ / ŰŮəɛɖɟɑɤůɖ ŮɡɟɖɛɎŰɤɜ ï ɔŮɤɚɞɔɘəɩɜ 

ŭɘŮɟɔŬůɘɩɜ ï ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ 

¶ ɄɟɞůŰŬůɑŬ / ůɡɜŰɐɟɖůɖ / ŬɜɎŭŮɘɝɖ ɗɏůŮɤɜ ɐ ŬɜŰɘəŮɘɛɏɜɤɜ 

¶ ȺəɗŮůɘŬəɐ ˊŬɟɞɡůɑŬůɖ 

¶ ȺɟɛɖɜŮɑŬ ɗɏůŮɤɜ ɐ ŬɜŰɘəŮɘɛɏɜɤɜ 

¶ ȺɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ əɞɘɜɞɨ / Ůɜɖɛɏɟɤůɖ / ŮˊɘəɞɘɜɤɜɑŬ / ˊɟɞɓɞɚɐ 

¶ ȺəˊŬɘŭŮɡŰɘəɏɠ ŭɟɎůŮɘɠ / ŭɟɎůŮɘɠ Űɞɡɟɘůɛɞɨ ɐ ˊɞɚɘŰɘůɛɞɨ 

¶ ɆɡɜŮɟɔŬůɑŬ ɛŮ Űɞˊɘəɏɠ ŮˊɘɢŮɘɟɐůŮɘɠ /ŬɜɎŭŮɘɝɖ Űɞˊɘəɩɜ - ˊɟɞɥɧɜŰɤɜ 

¶ ɆɡɜŮɟɔŬůɑŬ ɛŮ űɞɟŮɑɠ ůŰɖɜ ȺɚɚɎŭŬ / ȹɘŮɗɜŮɑɠ ůɡɜŮɟɔŬůɑŮɠ 

¶ ȷɝɘɞɚɧɔɖůɖ  
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ȺůŰɘɎɕɞɜŰŬɠ ůŮ ɛŮɔɎɚɖɠ ɢŬɟŰɞɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ɧˊɤɠ, 

ŮɜŭŮɘəŰɘəɎ, ŬˊɞɚɘɗɩɛŬŰŬ, ˊŮŰɟɩɛŬŰŬ əŬɘ ɞɟɡəŰɎ ɐ ŰŮəŰɞɜɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ űŬɜŮɟɩɜɞɡɜ ɛɘŬ 

űɎůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɘůŰɞɟɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɨɟŮůɖɠ, ɖ ŭɘŬɢŮɑɟɘůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ Ůɝɐɠ: 

ǒ ȰɟŮɡɜŬ / əŬŰŬɔɟŬűɐ / ɢŬɟŰɞɔɟɎűɖůɖ-ůɎɟɤůɖ / ůɡɚɚɞɔɐ 

ǒ ɀŮɚɏŰɖ ŮɡɟɖɛɎŰɤɜ 

ǒ ɄɟɞůŰŬůɑŬ /ůɡɜŰɐɟɖůɖ / ŬɜɎŭŮɘɝɖ ŮɡɟɖɛɎŰɤɜ ï ŬɚɚɎ əŬɘ Űɤɜ ɗɏůŮɤɜ ŮɨɟŮůɖɠ  

ǒ ȺɟɛɖɜŮɑŬ ŮɡɟɖɛɎŰɤɜ ï ɤɠ ˊɟɞɠ Űɖ ůɖɛŬůɑŬ Űɞɡɠ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ 

ˊŬɚŬɘɞˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ ˊŬɚŬɘɞɔŮɤɔɟŬűɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

ǒ ȹɖɛɞůɘɞˊɞɑɖůɖ ŮɟŮɡɜɖŰɘəɩɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ / ŮˊɘůŰɖɛɞɜɘəɐ ŭɘŬəɑɜɖůɖ ɛɏůɤ 

ůɡɜŮŭɟɑɤɜ / Ŭˊɧŭɞůɖ ůŰɞ əɞɘɜɤɜɘəɧ ůɨɜɞɚɞ ɛɏůɤ ˊŬɟɞɡůɘɎůŮɤɜ / ŮəɗɏůŮɤɜ / 

ŮəˊŬɘŭŮɡŰɘəɩɜ ŭɟɎůŮɤɜ  

 

ɆŰɖɟɘɕɧɛŮɜɖ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ (Zouros, 2004; Zouros,2005; Theodosiou, 2010; Zouros& 

Valiakos, 2010; Burlando et al. 2011; ȹŬɛɘŬɜɧɠ,2013, ȸŬɚɘɎəɞɠ, 2018) ŬɚɚɎ əŬɘ Űɖɜ ŬɜɎɔəɖ 

Zouros 2004, Zouros 2005, Theodosiou 2010, Zouros & Valiakos 2010, Burlando et al. 2011, 

ȸŬɚɘɎəɞɠ 2018ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ɔɘŬ ɏɜŬɜ ŮɜɘŬɑɞ ɞŭɖɔɧ ůŰŬŭɑɤɜ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŮ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ ɞɟɑůŰɖəŬɜ ŰŬ ŬəɧɚɞɡɗŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖ. 

ɇŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɩůŰŮ ɜŬ əŬɚɨˊŰɞɡɜ ɧɚŮɠ Űɘɠ əɚɑɛŬəŮɠ 

əŬɘ ɜŬ ɛˊɞɟɞɨɜ ɜŬ Ŭɝɘɞɚɞɔɖɗɞɨɜ ɤɠ ˊɟɞɠ Űɞɡɠ Űɨˊɞɡɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ŮɑɜŬɘ ŰŬ 

ŬəɧɚɞɡɗŬ:    

¶ ȺɜŰɞˊɘůɛɧɠ: ɇɞ ůŰɎŭɘɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ɏɟŮɡɜŬ, Űɖɜ ŬɜŬůəŬűɐ ɗɏůŮɤɜ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ  

¶ ɃɟɘɞɗɏŰɖůɖ: ɉɤɟɘəɧɠ ˊŮɟɘɞɟɘůɛɧɠ ɗɏůɖɠ ɛŮɚɏŰɖɠ ɐ ɗɏůɖɠ ŮɨɟŮůɖɠ ŬɜŰɘəŮɘɛɏɜɞɡ 

ɛŮɚɏŰɖɠ 

¶ ɉŬɟŰɞɔɟɎűɖůɖ ï ȾŬŰŬɔɟŬűɐ/ɆɎɟɤůɖ: ȷɜŬɚɡŰɘəɐ əŬŰŬɔɟŬűɐ Űɖɠ ɗɏůɖɠ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɢŬɟŰɞɔɟɎűɖůɖ, ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɖ Ŭəɟɘɓɐɠ 

ɗɏůɖ ůŮ əɚɑɛŬəŮɠ ɛŮůŬɑŮɠ əŬɘ ɛɘəɟɏɠ/ ɆɎɟɤůɖ ůŮ ɛŮɔɎɚŮɠ əɚɑɛŬəŮɠ ɛŮ ůŰɧɢɞ Űɖɜ 

ɚɐɣɖ ɔŮɤɛŮŰɟɘəɩɜ əŬɘ űɡůɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

¶ ȺɟɛɖɜŮɑŬ: Ʉɟɞůŭɘɞɟɘůɛɧɠ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɤɠ ˊɟɞɠ Űɖ ůɖɛŬůɑŬ Űɞɡɠ ɔɘŬ Űɖɜ 

əŬŰŬɜɧɖůɖ Űɞɡ ˊŬɚŬɘɞˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɖɠ ˊŬɚŬɘɞɔŮɤɔɟŬűɑŬɠ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ 

ůɡɜŬɜŰɩɜŰŬɘ, ŬɚɚɎ əŬɘ ɛŮɚɏŰɖ Űɤɜ űɡůɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ, ́ .ɢ. ŬˊɞɚɑɗɤɛŬ: 

ˊɞɘɞ ŮɑɜŬɘ, ŰŬɝɘɜɧɛɖůɖ Űɞɡ, ůɡɜɗɐəŮɠ ŰŬűɐɠ ə.Ű.ɚ. ˊɏŰɟɤɛŬ: ˊɞɘɞ ŮɑɜŬɘ, Ŭˊɧ ˊɞɘŬ 

ɞɟɡəŰɎ ŬˊɞŰŮɚŮɑŰŬɘ 

¶ ɄɟɞůŰŬůɑŬ: ůɡɜŰɐɟɖůɖ əŬɘ ˊɟɞůŭɘɞɟɘůɛɧɠ ɛɏŰɟɤɜ ˊɟɞůŰŬůɑŬɠ 

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ: Űɧůɞ Űɖɠ ŭɘŬɢɟɞɜɘəɐɠ ŮɝɏŰŬůɖɠ Űɞɡ ɡˊɧ ɛŮɚɏŰɖ ůŰɞɘɢŮɑɞɡ ɧůɞ 

əŬɘ Űɞɡ Ůɚɏɔɢɞɡ Űɖɠ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬɠ Űɤɜ ɛɏŰɟɤɜ ˊɟɞůŰŬůɑŬɠ ˊɞɡ ɏɢɞɡɜ 

ŮűŬɟɛɞůŰŮɑ 

¶ ɀɏŰɟŬ ŬɜɎŭŮɘɝɖɠ ï ȹɖɛɘɞɡɟɔɑŬ ɏɟɔɤɜ ˊɟɧůɓŬůɖɠ əŬɘ ɡˊŬɑɗɟɘɤɜ ˊɎɟəɤɜ 

¶ ȷɝɘɞɚɧɔɖůɖ 

¶ ȷɝɘɞˊɞɑɖůɖ ůŮ ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ŰɞɡɟɘůŰɘəɞɨɠ, ˊɞɚɘŰɘůŰɘəɞɨɠ ůəɞˊɞɨɠ, ɛŮ ůŰɧɢɞ Űɖɜ 

ŮɡŬɘůɗɖŰɞˊɞɑɖůɖ Űɞɡ ŮɡɟɨŰŮɟɞɡ əɞɘɜɞɨ, ůɢŮŰɘəɎ ɛŮ Űɖɜ ůˊɞɡŭŬɘɧŰɖŰŬ ɧɚɤɜ Űɤɜ 

ɛɞɟűɩɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

¶ Ʉɟɞɓɞɚɐ: ůŰɞɢŮɨŮɘ ůŰɖɜ ŬɜɎŭŮɘɝɖ əŬɘ ɔɜɤůŰɞˊɞɑɖůɖ Űɤɜ ɗɏůŮɤɜ ŬɡŰɩɜ 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȸŬɚɘɎəɞ (2018), ɖ ŬɜŬɔɜɩɟɘůɖ, ɖ əŬŰŬɔɟŬűɐ əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ɔŮɤŰɧˊɤɜ ŮɑɜŬɘ ɏɜŬ ůɨɜɗŮŰɞ əŬɘ ˊɞɚɨˊɚɞəɞ ɏɟɔɞ. ȷɘŰɑŬ ŬɡŰɐɠ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ ŮɑɜŬɘ ɖ 
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ŬɜɎɔəɖ ůɡɜŭɡŬůɛɞɨ ɛŮɚɏŰɖɠ ŭɘŬűɞɟŮŰɘəɩɜ ůŰɞɘɢŮɑɤɜ ɔŮɤɚɞɔɘəɩɜ, ɓɘɞɚɞɔɘəɩɜ, 

ˊɞɚɘŰɘůŰɘəɩɜ, ɞɘəɞɜɞɛɘəɩɜ əŬɗɩɠ əŬɘ ɡˊɞŭɞɛɩɜ. ȯɟŬ ŬˊŬɘŰɞɨɜŰŬɘ ŭɘŬűɞɟŮŰɘəɎ əɟɘŰɐɟɘŬ, 

əŬɘ ˊɟɞůŮɔɔɑůŮɘɠ. ȽŭɘŬɑŰŮɟŬ ɔɘŬ Űɞ ůŰɎŭɘɞ Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɜŭɡŬůŰŮɑ ɛŮ 

ɎɡɚŮɠ ŬɝɑŮɠ ˊɞɚɘŰɘůŰɘəɏɠ ɐ ɘůŰɞɟɘəɏɠ. ɄŬɟɎŭŮɘɔɛŬ ŰɏŰɞɘɤɜ əɟɘŰɖɟɑɤɜ ŮɑɜŬɘ ɖ ˊɞɘɧŰɖŰŬ Űɖɠ 

űɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, Űɞ ŮəˊŬɘŭŮɡŰɘəɧ, ŰɞɡɟɘůŰɘəɧ əŬɘ ˊɞɚɘŰɘůŰɘəɧ ŮɜŭɘŬűɏɟɞɜ ɐ ɖ ŬɜɎɔəɖ 

ˊɟɞůŰŬůɑŬɠ. ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ ˊɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ůŰɖɜ ́ŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ɖ Ŭɝɘɞɚɧɔɖůɖ 

Űɤɜ ɔŮɤŰɧˊɤɜ ŮɑɜŬɘ ŮəŰɧɠ Űɞɡ ˊɚŬɘůɑɞɡ ŮɟɔŬůɑŬɠ ɤůŰɧůɞ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ˊɘɞ 

ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ. 

 

ȷɝɘɞɚɧɔɖůɖ ɔŮɤŰɧˊɤɜ 

ȼ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɔŮɤŰɧˊɤɜ ɏɢŮɘ ŭɡɞ ˊɟɞůŮɔɔɑůŮɘɠ: Űɖɜ ˊɞɘɞŰɘəɐ əŬɘ Űɖɜ ˊɞůɞŰɘəɐ. ȼ 

ˊɞɘɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŮůŰɘɎɕŮɘ ůŰɞɜ ɢŬɟŬəŰɖɟɘůɛɧ Űɖɠ ŬɝɑŬɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɤɠ 

ˊɟɞɠ Űɖ ɗɏůɖ, Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ Űɖɠ ŬɝɑŬ (ɔŮɤɚɞɔɘəɐ ůˊɞɡŭŬɘɧŰɖŰŬ əŬɘ ŮɜŭɘŬűɏɟɞɜ), Űɖɜ 

ŮəˊŬɘŭŮɡŰɘəɐ ŬɝɑŬ (ŬűɞɟɎ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ-ɛɧɟűɤůɖ Űɤɜ Ŭɜɗɟɩˊɤɜ ˊɞɡ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖɜ 

ŮˊɘůŰɐɛɖ Űɖɠ ũɖɠ ŬɚɚɎ əŬɘ ɔŮɜɘəɧŰŮɟŬ), Űɖɜ ŬɘůɗɖŰɘəɐ Űɖɠ ŬɝɑŬ (ůɢŮŰɘəɎ ɛŮ Űɖɜ ɞɛɞɟűɘɎ 

Űɤɜ ɗɏůŮɤɜ ŬɡŰɩɜ), Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ (ˊɘɗŬɜɧŰɖŰŬ ŬɜɎˊŰɡɝɖɠ ŰɞɡɟɘůŰɘəɩɜ 

ŭɟŬůŰɖɟɘɞŰɐŰɤɜ), Űɖɜ ˊɞɚɘŰɘůŰɘəɐ ŬɝɑŬ (ůɢɏůɖ ɛŮ Űɞɜ ˊɞɚɘŰɘůɛɧ əŬɘ Űɖɜ ɘůŰɞɟɑŬ), ŬɚɚɎ əŬɘ 

Űɖɜ ɞɘəɞɜɞɛɘəɐ ŬɝɑŬ. ȼ ˊɞůɞŰɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ɔŮɤŰɧˊɞɡ ɞɡůɘŬůŰɘəɎ ŭɑɜŮɘ ɛɘŬ Űɘɛɐ ůŰɖɜ 

ŬɝɑŬ Űɖɠ ɗɏůɖɠ (Nazaruddin, 2019). 

ɆŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ɏɢɞɡɜ ŭɖɛɞůɘŮɡŰŮɑ ŬɟəŮŰɏɠ ɛŮɗɞŭɞɚɞɔɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ŰŬ 

əɟɘŰɐɟɘŬ Ŭɝɘɞɚɧɔɖůɖɠ Űɤɜ ɔŮɤŰɧˊɤɜ (Ȼɞɨɟɞɠ ə.Ŭ. 2007, Brilha 2016, Nazaruddin, 2019). 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȸŬɚɘɎəɞ (2018), ŬɜŬˊŰɨɢɗɖəŮ əŬɘ ŮűŬɟɛɧůŰɖəŮ ɛɘŬ ɛŮɗɞŭɞɚɞɔɑŬ 

Ŭɝɘɞɚɧɔɖůɖɠ, ɩůŰŮ ɜŬ Ŭɝɘɞɚɞɔɖɗɞɨɜ ɞɘ ɗɏůŮɘɠ əŬɘ ɞɘ ŭɞɛɏɠ ɔŮɤɚɞɔɘəɞɨ əŬɘ 

ɔŮɤɛɞɟűɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɛŮ ůŰɧɢɞ Űɞɜ əŬɗɞɟɘůɛɧ Űɤɜ ˊɟɞŰŮɟŬɘɞŰɐŰɤɜ 

ˊɟɞůŰŬůɑŬɠ, ŬɜɎŭŮɘɝɖɠ, ŭɘŬɢŮɑɟɘůɖɠ əŬɘ ɜŬ ŮˊɘɚŮɔɞɨɜ ŰŮɚɘəɎ ŮəŮɑɜŮɠ, ɞɘ ɞˊɞɑŮɠ ŬɝɘɞˊɞɘɞɨɜŰŬɘ 

ůŰŬ ˊɚŬɑůɘŬ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ŭɟɎůŮɤɜ ůŰɞɡɠ ŰɞɛŮɑɠ Űɖɠ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ, Űɖɠ 

ŮəˊŬɑŭŮɡůɖɠ əŬɘ Űɞɡ Űɞɡɟɘůɛɞɨ.  

ȼ ɛɏɗɞŭɞɠ Ŭɝɘɞɚɧɔɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɞəŰɩ əɟɘŰɐɟɘŬ ɐ ŭŮɑəŰŮɠ. 

ũɘŬ əɎɗŮ ŭŮɑəŰɖ ɏɢŮɘ ɞɟɘůŰŮɑ ɏɜŬɠ ůɡɜŰŮɚŮůŰɐɠ ɓŬɟɨŰɖŰŬɠ, ɛŮ ɓŬɗɛɞɜɧɛɖůɖ Ŭˊɧ Űɞ 0 ɏɤɠ Űɞ 

10. Ƀɘ ŭŮɑəŰŮɠ Ŭɝɘɞɚɧɔɖůɖɠ ŮˊɘɚɏɢɗɖəŬɜ ɛŮ ɓɎůɖ Űɖɜ Ůɗɜɘəɐ əŬɘ ŭɘŮɗɜɐ ŮɛˊŮɘɟɑŬ, ɩůŰŮ ɜŬ 

ŮɑɜŬɘ ŮűŬɟɛɧůɘɛɞɘ, ŬˊɞŰŮɚŮůɛŬŰɘəɞɑ, əŬŰɎɚɚɖɚɞɘ, ɜŬ ɏɢɞɡɜ ŭɘɎɟəŮɘŬ ůŰɞ ɢɟɧɜɞ, 

ɢɟɖůŰɘəɧŰɖŰŬ, ůɡɜŮəŰɘəɧŰɖŰŬ, ɜŬ ŮɑɜŬɘ ɛŮŰɟɐůɘɛɞɘ əŬɘ ɞɡůɘŬůŰɘəɞɑ. ɆɡɔəŮəɟɘɛɏɜŬ ŰŬ 

əɟɘŰɐɟɘŬ ˊɞɡ ŮűŬɟɛɧɕɞɜŰŬɘ ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ:  

1. ȺˊɘůŰɖɛɞɜɘəɐ ŬɝɑŬ 

¶ ȷəŮɟŬɘɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ ɓŬɗɛɧ Ŭɚɚɞɑɤůɖɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ɐ ɗɏůɖɠ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ- ɇɞ Ůɨɟɞɠ ɝŮəɘɜɎ Ŭˊɧ ŬɜŬɚɚɞɑɤŰɞ ɏɤɠ ɛɖ ɞɟŬŰɧ  

¶ ɆˊŬɜɘɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ɛɞɜŬŭɘəɧŰɖŰŬ əŬɘ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɛɞɜŬŭɘəɐ-

ůˊɎɜɘŬ ŮɛűɎɜɘůɖ ůŮ Ŭ́ɔəɧůɛɘɞ ŮˊɑˊŮŭɞ ɏɤɠ əɞɘɜɐ ŮɛűɎɜɘůɖ 

¶ ȷɜŰɘˊɟɞůɤˊŮɡŰɘəɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ɏɜŬɠ ɔŮɩŰɞˊɞɠ ŮɑɜŬɘ ɗɏůɖ ŬɜŬűɞɟɎɠ 

ɔɘŬ Ɏɚɚɞɡɠ ůŮ ˊŬɔəɧůɛɘɞ ɏɤɠ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ɐ ŭŮɜ ŮɑɜŬɘ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧɠ 

¶ ɆˊɞɡŭŬɘɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ŬˊɞŰŮɚŮɑ ɐ ɧɢɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ůŮ 

ˊŬɔəɧůɛɘɞ ɏɤɠ Űɞˊɘəɧ ŮˊɑˊŮŭɞ 

¶ ȺˊɘůŰɖɛɞɜɘəɧ ŮɜŭɘŬűɏɟɞɜ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŭɖɛɞůɘŮɨůŮɤɜ ˊɞɡ 

Ŭűɞɟɞɨɜ ůŰɞ ɔŮɩŰɞˊɞ  

2. ȺəˊŬɘŭŮɡŰɘəɐ ŬɝɑŬ 
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¶ ȺɡəɞɚɑŬ ůŰɖɜ əŬŰŬɜɧɖůɖ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ŮɑɜŬɘ ŬɡŰɞɜɧɖŰɞɠ, Ŭɜ ŬˊŬɘŰŮɑ 

Ůɝɐɔɖůɖ Ŭˊɧ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɟɞůɤˊɘəɧ, ŮˊɘůŰɐɛɞɜŮɠ ɐ ŮɑɜŬɘ əŬŰŬɜɞɖŰɧɠ ɛɧɜɞ 

Ŭˊɧ Űɖɜ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ. 

¶ ȹɘŬɗŮɛŬŰɘəɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ůɡɛɛŮŰɞɢɐ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɖɠ ɔŮɤɚɞɔɑŬɠ, 

ɔŮɤɛɞɟűɞɚɞɔɑŬɠ, ɞɘəɞɚɞɔɑŬɠ əŬɗɩɠ əŬɘ ˊɞɚɘŰɘůŰɘəɎ əŬɘ ɛɡɗɞɚɞɔɘəɎ ůŰɞɘɢŮɑŬ. 

ȺɜŭɏɢŮŰŬɘ ɜŬ ɡˊɎɟɢɞɡɜ ɧɚŬ ɐ ɛŮɟɘəɎ ɐ əŬɜɏɜŬ Ŭˊɧ ŬɡŰɎ ŰŬ ůŰɞɘɢŮɑŬ. 

¶ ɆɨɜŭŮůɖ ɛŮ ůɨɔɢɟɞɜŬ ˊŮɟɘɓŬɚɚɞɜŰɘəɎ ˊɟɞɓɚɐɛŬŰŬ: ŮɝɏŰŬůɖ Űɖɠ ůɡůɢɏŰɘůɖɠ ɛŮ 

ůɨɔɢɟɞɜŮɠ ˊɟɞəɚɐůŮɘɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ɇɞ Ůɨɟɞɠ ɝŮəɘɜɎ Ŭˊɧ ɎɛŮůɞ 

ůɡůɢŮŰɘůɛɧ ɏɤɠ əŬɜɏɜŬ. 

¶ ȹɡɜŬŰɧŰɖŰŬ ɢɟɐůɖɠ Űɞɡ ɔŮɤŰɧˊɞɡ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ŮəˊŬɘŭŮɡŰɘəɞɨ 

ˊɟɞɔɟɎɛɛŬŰɞɠ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ɛˊɞɟŮɑ ɎɛŮůŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ, Ŭɜ ɢɟɐɕŮɘ 

ˊɟɞůŬɟɛɞɔɐɠ ɐ ŭŮɜ ɡˊɎɟɢŮɘ ŰɏŰɞɘŬ ŭɡɜŬŰɧŰɖŰŬ. 

3.  ũŮɤˊɞɘəɘɚɧŰɖŰŬ 

¶ ũŮɤɚɞɔɘəɏɠ ˊŮɟɑɞŭɞɘ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ˊŮɟɘɞɢɩɜ ˊɞɡ 

ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ 5 ɔŮɤɚɞɔɘəɏɠ ˊŮɟɘɧŭɞɡɠ ɏɤɠ ɛɘŬ ɔŮɤɚɞɔɘəɐ 

Ůˊɞɢɐ 

¶ ɄɞɘəɘɚɑŬ ɞɟɡəŰɩɜ-əŬŰɖɔɞɟɑŮɠ ˊŮŰɟɤɛɎŰɤɜ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ Ŭɟɘɗɛɧ əŬɘ ŰŬ Ůɑŭɖ 

Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɞɟɡəŰɩɜ əŬɘ ˊŮŰɟɤɛɎŰɤɜ 

¶ ɄɞɘəɘɚɑŬ ɔŮɤɚɞɔɘəɩɜ ŭɞɛɩɜ - ɔŮɤɛɞɟűɩɜ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 

ŭɘŬűɞɟŮŰɘəɩɜ ɔŮɤɛɞɟűɩɜ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ 

¶ ɄɞɘəɘɚɑŬ ŬˊɞɚɘɗɤɛɎŰɤɜ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Ůɘŭɩɜ ˊɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ 

¶ ɄɞɘəɘɚɑŬ ɔŮɤɚɞɔɘəɩɜ ŭɘŮɟɔŬůɘɩɜ: əŬŰŬɔɟɎűɞɜŰŬɘ ɞɘ ŭɘŬűɞɟŮŰɘəɏɠ ŭɘŮɟɔŬůɑŮɠ 

(ɔŮɤɚɞɔɘəɏɠ, ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ə.Ű.ɚ.) ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬɔɜɤɟɘůŰɞɨɜ ůŮ əɎɗŮ 

ˊŮɟɑˊŰɤůɖ 

4. Ƀɘəɞɚɞɔɘəɐ ŬɝɑŬ 

¶ ȺˊɑŭɟŬůɖ ůŰŬ ɞɘəɞůɡůŰɐɛŬŰŬ: ́ ɟɞůŭɘɞɟɑɕŮɘ Űɞ Ŭɜ əŬɗɞɟɑɕŮɘ ɐ ŮˊɖɟŮɎɕŮɘ əɎˊɞɘɞ 

ɞɘəɞůɨůŰɖɛŬ ɐ ŮɑɜŬɘ ɞɡŭɏŰŮɟɞ ɤɠ ˊɟɞɠ ŬɡŰɐɜ Űɖɜ ˊŬɟɎɛŮŰɟɞ 

¶ ȺɜŭɖɛɘəɎ Ůɑŭɖ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ɨˊŬɟɝɖ ɐ ɛɖ əŬɘ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ Ůɜŭɖɛɘəɩɜ 

Ůɘŭɩɜ 

¶ ȷɜŬɔɜɩɟɘůɖ ůŮ ŭɘŮɗɜɏɠ ɐ Ůɗɜɘəɧ ŮˊɑˊŮŭɞ. ɆɡɔəŮəɟɘɛɏɜŬ Ŭɜ ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ 

ɀɜɖɛŮɑɞɡ ɄŬɔəɧůɛɘŬɠ ȾɚɖɟɞɜɞɛɘɎɠ, Ŭɜ ŭɘŬɗɏŰŮɘ ŭɘŮɗɜɐ, Ůɗɜɘəɐ, ˊŮɟɘűŮɟŮɘŬəɐ, 

Űɞˊɘəɐ ŬɜŬɔɜɩɟɘůɖ ɐ ŭŮɜ ŭɘŬɗɏŰŮɘ əŬɗɧɚɞɡ ŬɜŬɔɜɩɟɘůɖ  

5. ȷɘůɗɖŰɘəɐ ŬɝɑŬ 

¶ ȷɜŬɔɜɩɟɘůɖ - ɉŬɟŬəŰɖɟɘůɛɧɠ Űɞˊɑɞɡ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ Ŭɜ ŮɑɜŬɘ ɐ ŬˊɞŰŮɚŮɑ 

ɛɏɟɞɠ ɛɜɖɛŮɑɞɡ ɄŬɔəɧůɛɘŬɠ əɚɖɟɞɜɞɛɘɎɠ ɏɤɠ Űɞ Ŭɜ ɏɢŮɘ Űɞˊɘəɐ ŬɜŬɔɜɩɟɘůɖ ɐ 

ŭŮɜ ŮɑɜŬɘ əŬɗɧɚɞɡ ŬɜŬɔɜɤɟɘůɛɏɜɞ. 

¶ ȽŭɘŬɘŰŮɟɧŰɖŰŬ - ȷɝɑŬ Űɞˊɑɞɡ: ˊɟɞůŭɘɞɟɑɕŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ Űɞ əŬɗɘůŰɞɨɜ 

ůˊɎɜɘɞ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ ɐ ůŰɖɜ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

Űɞ əŬɗɘůŰɞɨɜ ɏɜŬ əɞɘɜɧ Űɞˊɑɞ. 

6. ɄɞɚɘŰɘůŰɘəɐ ŬɝɑŬ 

¶ ȷɜŬɔɜɩɟɘůɖ ɤɠ ˊɞɚɘŰɘůŰɘəɧ ɛɜɖɛŮɑɞ (ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ ɐ ůŰɞ 

ůɨɜɞɚɞ ˊɞɚɘŰɘůŰɘəɧ ɛɜɖɛŮɑɞ ˊŬɔəɧůɛɘŬɠ əɚɖɟɞɜɞɛɑŬɠ ɤɠ Űɖ ɛɖ ŬɜŬɔɜɩɟɘůɐ 

Űɞɡ). 

¶ ȯɡɚɖ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ɨˊŬɟɝɖ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɏɢɞɡɜ 

ŬɜŬɔɜɤɟɘůɗŮɑ ɤɠ ŬɔŬɗɧ Űɞɡ əŬŰŬɚɧɔɞɡ Ɏɡɚɖɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɖɠ 
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UNESCO ɐ ůŰɞɜ ŬɜŰɑˊɞŭŬ, Űɖ ɛɖ ůɡůɢɏŰɘůɐ Űɞɡ ɛŮ Űɖɜ Ɏɡɚɖ ˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎ. 

7. Ⱦɑɜŭɡɜɞɘ əŬɘ ŬɜɎɔəɖ ˊɟɞůŰŬůɑŬɠ 

¶ Ɂɞɛɘəɐ ˊɟɞůŰŬůɑŬ: ˊŮɟɘɔɟɎűŮɘ Űɞ Ŭɜ ɡˊɎɟɢŮɘ ŭɘŮɗɜɐɠ ɜɞɛɞɗŮůɑŬ ˊɟɞůŰŬůɑŬɠ  

ɐ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛɖ ˊɟɞůŰŬŰŮɡɛɏɜɞɡɠ ɔŮɤŰɧˊɞɡɠ. 

¶ ɇɟɤŰɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ŬˊŮɘɚɐ Ŭˊɧ Űɘɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŭɘŮɟɔŬůɑŮɠ ɐ Űɞɡɠ 

əŬŰŬŰɎůůŮɘ ůŮ ŮəŮɑɜɞɡɠ Űɞɡɠ ɔŮɤŰɧˊɞɡɠ ˊɞɡ ŭŮɜ əɘɜŭɡɜŮɨɞɡɜ əŬɗɧɚɞɡ. 

¶ ɀɏŰɟŬ ˊɟɞůŰŬůɑŬɠ. Ƀ ŭŮɑəŰɖɠ ŬɡŰɧɠ ˊɟɞůŭɘɞɟɑɕŮɘ əŬŰɎ ˊɧůɞ ɚŬɛɓɎɜɞɜŰŬɘ ŰŬ 

ɛɏŰɟŬ ˊɟɞůŰŬůɑŬɠ ɔɘŬ Űɖɜ ŭɘŬůűɎɚɘůɖ Űɖɠ ŬəŮɟŬɘɧŰɖŰŬɠ Űɞɡ. ȼ ɓŬɗɛɞɚɧɔɖůɖ 

ŬɟɢɑɕŮɘ Ŭˊɧ Űɖɜ ɚɐɣɖ ɧɚɤɜ Űɤɜ ɛɏŰɟɤɜ ɛŮ ˊɚɐɟɖ ŭɘŬůűɎɚɘůɖ Űɖɠ ŬəŮɟŬɘɧŰɖŰŬɠ 

Űɞɡ ɤɠ Űɖ ɛɖ ɚɐɣɖ Űɤɜ ŬˊŬɘŰɞɨɛŮɜɤɜ ɛɏŰɟɤɜ. 

¶ ɆɡɜŰɐɟɖůɖ. ɄɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ŮűŬɟɛɧɕɞɜŰŬɘ ɞɘ ŬˊŬɘŰɞɨɛŮɜŮɠ ŮˊŮɛɓɎůŮɘɠ ɐ ɧɢɘ.  

8. ȹɡɜŬɛɘəɧ Ŭɝɘɞˊɞɑɖůɖɠ 

¶ ȷɜŬɔɜɤɟɘůɘɛɧŰɖŰŬ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ ŮɑɜŬɘ ŬɜŬɔɜɤɟɑůɘɛɞ ůŰɞ Ůɡɟɨ əɞɘɜɧ, ůŮ 

əɞɘɜɧ ɛŮ ŮɘŭɘəɎ ŮɜŭɘŬűɏɟɞɜŰŬ, ŮɝɘŭŮɘəŮɡɛɏɜɞ ɐ Ŭˊɧ Űɖɜ ŮɡɟɨŰŮɟɖ 

ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ, ɛɧɜɞ Ŭˊɧ ŮˊɘůŰɐɛɞɜŮɠ ɐ ŭŮɜ ŮɑɜŬɘ ŬɜŬɔɜɤɟɑůɘɛɞɠ.  

¶ ũŮɤɔɟŬűɘəɐ əŬŰŬɜɞɛɐ: ˊɟɞůŭɘɞɟɑɕŮɘ Ŭɜ əŬŰŬɜɏɛŮŰŬɘ Ůɡɟɏɤɠ ůŮ ˊɞɚɚɏɠ ɐ 

ŬɟəŮŰɏɠ ɗɏůŮɘɠ, Ŭɜ ɏɢŮɘ ˊŮɟɘɞɟɘůɛɏɜɖ ŮɝɎˊɚɤůɖ ůŮ ŬɟəŮŰɏɠ ɐ ɛŮɟɘəɏɠ ɗɏůŮɘɠ 

ɐ Ŭɜ ŮɛűŬɜɑɕŮŰŬɘ ůŮ ɛɧɜɞ ɛɘŬ ɗɏůɖ.  

¶ ɄɟɞůɓŬůɘɛɧŰɖŰŬ: ŬűɞɟɎ Űɖɜ ɘəŬɜɧŰɖŰŬ ˊɟɧůɓŬůɖɠ ɛŮ ɘŭɘɤŰɘəɎ ɛɏůŬ ɐ/əŬɘ 

ɛɏůŬ ɛŬɕɘəɐɠ ɛŮŰŬűɞɟɎɠ ɐ ŭŮɜ ɡˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧůɓŬůɖɠ. 

¶ ȺˊɘůəŮɣɘɛɧŰɖŰŬ: ŬűɞɟɎ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ ŬŰɧɛɤɜ ˊɞɡ Űɞɜ ŮˊɘůəɏˊŰɞɜŰŬɘ. 

¶ ȺˊɞɢɘəɧŰɖŰŬ: ŬűɞɟɎ Űɖɜ ůɡɢɜɧŰɖŰŬ ŮˊɑůəŮɣɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɞɡ ɏŰɞɡɠ (ɧɚɞɡɠ Űɞɡɠ ɛɐɜŮɠ Űɞɡ ɢɟɧɜɞɡ ɐ əɎˊɞɘɞɡɠ ɛɐɜŮɠ). 

 

     Ɂɞɛɘəɧ ɄɚŬɑůɘɞ & ūɞɟŮɑɠ ȹɘŬɢŮɑɟɘůɖɠ  

ɆŮ ŭɘŮɗɜɏɠ ŮˊɑˊŮŭɞ, ɖ ůɨɛɓŬůɖ ɔɘŬ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ ˊŬɔəɧůɛɘŬɠ əɚɖɟɞɜɞɛɘɎɠ ˊɞɡ 

ɣɖűɑůŰɖəŮ Ŭˊɧ Űɖ ũŮɜɘəɐ ȹɘɎůəŮɣɖ Űɖɠ UNESCO Űɞ 1972 ůŰɞ ɄŬɟɑůɘ əŬɘ ɡɘɞɗŮŰɐɗɖəŮ Ŭˊɧ 

144 əɟɎŰɖ-ɛɏɚɖ, ŬˊɞŰŮɚŮɑ Űɖɜ ˊɟɩŰɖ ˊɟɞůˊɎɗŮɘŬ ůŮ ŭɘŮɗɜɏɠ ŮˊɑˊŮŭɞ ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ 

əŬɘ ˊɟɞůŰŬůɑŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (UNESCO, 1972). ɆŰɞ ŭŮɨŰŮɟɞ Ɏɟɗɟɞ ŬɡŰɐɠ 

Űɖɠ ůɨɛɓŬůɖɠ, ɞɘ ɔŮɤɚɞɔɘəɞɑ/ɔŮɤɛɞɟűɞɚɞɔɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɔɘŬ ˊɟɩŰɖ 

űɞɟɎ ɤɠ ɛɏɟɞɠ Űɖɠ űɡůɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɆŰŬ ŮˊɧɛŮɜŬ ɎɟɗɟŬ Űɖɠ ůɨɛɓŬůɖɠ ŬɜŬűɏɟŮŰŬɘ ɖ 

ɡˊɞɢɟɏɤůɖ Űɤɜ əɟŬŰɩɜ-ɛŮɚɩɜ ɜŬ ŬɜŬɔɜɤɟɑůɞɡɜ Űɘɠ ɗɏůŮɘɠ ˊɞɚɘŰɘůŰɘəɐɠ əŬɘ űɡůɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ, Ůɜɩ ɛɜɖɛɞɜŮɨŮŰŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ȺˊɘŰɟɞˊɐɠ ɄŬɔəɧůɛɘŬɠ ȾɚɖɟɞɜɞɛɘɎɠ, ɖ 

ɞˊɞɑŬ ŰŮɚɘəɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ 1976.  

ɆŰɧɢɞ Űɖɠ ȺˊɘŰɟɞˊɐɠ ŬˊɞŰŮɚŮɑ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ əŬŰŬɚɧɔɞɡ ɀɜɖɛŮɑɤɜ ɄŬɔəɧůɛɘŬɠ 

ȾɚɖɟɞɜɞɛɘɎɠ ɛŮ ˊŬɟɎɚɚɖɚɖ ɗɏůˊɘůɖ Ůɜɧɠ ˊɚŬɘůɑɞɡ ˊɟɞůŰŬůɑŬɠ Űɞɡɠ. ɇɞ 1999, ɖ UNESCO 

ɡɘɞɗŮŰŮɑ Űɞ ˊɟɧɔɟŬɛɛŬ «ɄŬɔəɧůɛɘŬ ũŮɤˊɎɟəŬ», ɛŮ ůŰɧɢɞ Űɖɜ ŬɜɎŭŮɘɝɖ, ˊɟɞɓɞɚɐ əŬɘ 

ˊɟɞůŰŬůɑŬ ɔŮɤɚɞɔɘəɩɜ ɗɏůŮɤɜ ˊŬɔəɧůɛɘŬɠ ŬɝɑŬɠ. ɆɐɛŮɟŬ, ɖ UNESCO ɏɢŮɘ ɡˊɞůŰɖɟɘəŰɘəɧ 

ɢŬɟŬəŰɐɟŬ ůŰɞ ɧɚɞ ŮɔɢŮɑɟɖɛŬ, Űɞ ɞˊɞɑɞ ˊɚɏɞɜ ůɡɜŰɞɜɑɕŮŰŬɘ Ŭˊɧ Űɞ ɄŬɔəɧůɛɘɞ ȹɑəŰɡɞ 

Ⱥɗɜɘəɩɜ ũŮɤˊɎɟəɤɜ (GGN ï Global Geoparks Network), Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ɛɘŬ ˊɚŬŰűɧɟɛŬ 

ůɡɜŮɟɔŬůɑŬɠ əŬɘ ŬɜŰŬɚɚŬɔɐɠ ˊɚɖɟɞűɞɟɘɩɜ ɛŮŰŬɝɨ Ůɘŭɘəɩɜ ůŮ ɗɏɛŬŰŬ ŭɘŬɢŮɑɟɘůɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɇɞɜ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2011 Űɞ ȹɑəŰɡɞ ŬɡŰɧ ŬɟɘɗɛɞɨůŮ 89 ɔŮɤˊɎɟəŬ 

ůŮ 27 ɢɩɟŮɠ, Ůɜɩ Űɞ 2016 ŬɟɘɗɛɞɨůŮ ůɡɜɞɚɘəɎ 120 ɔŮɤˊɎɟəŬ ůŮ 33 ɢɩɟŮɠ ˊŬɔəɞůɛɑɤɠ. 

ɆŮ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ, ŬɜɎɚɞɔɖ ˊɟɞůˊɎɗŮɘŬ ɔɘŬ ɗɏɛŬŰŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɐŰŬɜ ɖ 

ɑŭɟɡůɖ Űɞɡ ȺɡɟɤˊŬɥəɞɨ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ (EGN ï European Geoparks Network) Űɞ 

2000. ɆŰɧɢɞɘ Űɞɡ ɞɟɔŬɜɘůɛɞɨ ŮɑɜŬɘ ɖ ˊɟɞůŰŬůɑŬ Űɖɠ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ, ɖ ˊɟɞɩɗɖůɖ Űɖɠ 

https://el.wikipedia.org/w/index.php?title=%CE%95%CF%80%CE%B9%CF%84%CF%81%CE%BF%CF%80%CE%AE%CF%82_%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%B1%CF%82_%CE%9A%CE%BB%CE%B7%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%AC%CF%82&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%BD%CE%B7%CE%BC%CE%B5%CE%AF%CF%89%CE%BD_%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%B1%CF%82_%CE%9A%CE%BB%CE%B7%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%AC%CF%82&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%9C%CE%BD%CE%B7%CE%BC%CE%B5%CE%AF%CF%89%CE%BD_%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%B1%CF%82_%CE%9A%CE%BB%CE%B7%CF%81%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%AC%CF%82&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%A0%CE%B1%CE%B3%CE%BA%CF%8C%CF%83%CE%BC%CE%B9%CE%B1_%CE%93%CE%B5%CF%89%CF%80%CE%AC%CF%81%CE%BA%CE%B1&action=edit&redlink=1
http://www.fdchelmos.gr/el/geopark/2012-01-23-22-49-52/ggn.html
http://www.fdchelmos.gr/el/geopark/2012-01-23-22-49-52/ggn.html
http://www.fdchelmos.gr/el/geopark/2012-01-23-22-49-52/ggn.html
http://www.europeangeoparks.org/
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ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ, əŬɗɩɠ əŬɘ ɖ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ɓɘɩůɘɛɖɠ ɞɘəɞɜɞɛɘəɐɠ 

ŬɜɎˊŰɡɝɖɠ ůŰɞ Űɞˊɘəɧ ŮˊɑˊŮŭɞ Űɤɜ ũŮɤˊɎɟəɤɜ. ȷɟɢɘəɎ, Űɞ ȹɑəŰɡɞ ůɡůŰɐɗɖəŮ Ŭˊɧ ŰɏůůŮɟɘɠ 

űɞɟŮɑɠ, ɞɘ ɞˊɞɑɞɘ ŭɘŬɢŮɘɟɑɕɞɜŰŬɘ ˊŮɟɘɞɢɏɠ ɛŮ ɘŭɘŬɑŰŮɟɞ ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ ůŰɖ ũŬɚɚɑŬ, 

ȽůˊŬɜɑŬ, ũŮɟɛŬɜɑŬ əŬɘ ȺɚɚɎŭŬ. ɇɞ 2011 ŰŬ ɛɏɚɖ Űɞɡ ȹɘəŰɨɞɡ ŬɜɐɚɗŬɜ ůŰŬ 49, ˊɟɞŮɟɢɧɛŮɜŬ 

Ŭˊɧ 16 ŭɘŬűɞɟŮŰɘəɏɠ ȺɡɟɤˊŬɥəɏɠ ɢɩɟŮɠ. ɇɞ 2016 ɞ ɞɟɔŬɜɘůɛɧɠ ŬɟɘɗɛɞɨůŮ 69 ũŮɤˊɎɟəŬ 

Ŭˊɧ 23 ȺɡɟɤˊŬɥəɏɠ ɢɩɟŮɠ. ȼ ȺɚɚɎŭŬ Űɞ ɏŰɞɠ ŬɡŰɧ ŮəˊɟɞůɤˊɧɜŰŬɜ ɛŮ ˊɏɜŰŮ ˊŮɟɘɞɢɏɠ 

(ȷˊɞɚɘɗɤɛɏɜɞ ȹɎůɞɠ ȿɏůɓɞɡ, ūɡůɘəɧ ɄɎɟəɞ ɊɖɚɞɟŮɑŰɖ, ũŮɤˊɎɟəɞ ɉŮɚɛɞɨ - ȸɞɡɟŬɥəɞɨ, 

ũŮɤˊɎɟəɞ ȸɑəɞɡ ï ȷɩɞɡ, ũŮɤˊɎɟəɞ ɆɖŰŮɑŬɠ). ɆɨɛűɤɜŬ ɛŮ Űɞ Ⱥɚɚɖɜɘəɧ ūɧɟɞɡɛ 

ũŮɤˊɎɟəɤɜ Ŭˊɧ ŰɧŰŮ ɏɢɞɡɜ ˊɟɞůɗŮɗŮɑ ŬəɧɛŬ ŭɡɞ ɔŮɤˊɎɟəŬ. ɆɡɔəŮəɟɘɛɏɜŬ Űɞ ũŮˊɎɟəɞ 

ũɟŮɓŮɜɩɜ-ȾɞɕɎɜɖɠ əŬɘ Űɞ ũŮɤˊɎɟəɞ ȾŮűŬɚɞɜɘɎɠ- ȽɗɎəɖɠ (URL 33). Ȱɤɠ Űɞɜ ūŮɓɟɞɡɎɟɘɞ 

Űɞɡ 2022, Űɞ ȺɡɟɤˊŬɥəɧ ȹɑəŰɡɞ ũŮɤˊɎɟəɤɜ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 94 ɔŮɤˊɎɟəŬ ůŮ 28 

ȺɡɟɤˊŬɘəɏɠ ɢɩɟŮɠ, ˊɞɡ ŮɟɔɎɕɞɜŰŬɘ Ŭˊɧ əɞɘɜɞɨ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ əŬɘ ŬɜɎŭŮɘɝɖ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ Űɞɡɠ əɚɖɟɞɜɞɛɘɎɠ, ɛɏůŬ Ŭˊɧ ɞɚɞəɚɖɟɤɛɏɜŮɠ ŭɟɎůŮɘɠ ɔɘŬ Űɖ ɓɘɩůɘɛɖ ŬɜɎˊŰɡɝɖ 

Űɤɜ ˊŮɟɘɞɢɩɜ Űɞɡɠ (URL 34). ȳɚŬ ŰŬ ɛɏɚɖ Űɞɡ ȹɘəŰɨɞɡ ŮɑɜŬɘ əɎŰɞɢɞɘ Űɞɡ ŭɘŬəɟɘŰɘəɞɨ 

ůɐɛŬŰɞɠ çEuropean Geoparkè, Űɞ ɞˊɞɑɞ ɏɢŮɘ əŬŰɞɢɡɟɤɗŮɑ ůŮ ɧɚŮɠ Űɘɠ ȺɡɟɤˊŬɥəɏɠ ɢɩɟŮɠ. 

ɆŰɖɜ ȺɚɚɎŭŬ ɏɢɞɡɜ ɗŮůˊɘůŰŮɑ ɜɧɛɞɘ ůɢŮŰɘəɎ ɛŮ Űɖ ůəɞˊɘɛɧŰɖŰŬ əŬɘ ŬɜŬɔəŬɘɧŰɖŰŬ 

ŭɘŬŰɐɟɖůɖɠ Űɖɠ űɨůɖɠ, Űɧůɞ ɡˊɧ Űɖɜ ɏɜɜɞɘŬ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ (ˊŬɜɑŭŬ, ɢɚɤɟɑŭŬ, 

ŭŬůɘəɐ ɓɚɎůŰɖůɖ, ɔŮɤɛɞɟűɞɚɞɔɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ) ɧůɞ əŬɘ ɔɘŬ ɚɧɔɞɡɠ ŬɘůɗɖŰɘəɞɨɠ 

(ŬɘůɗɖŰɘəɐ, ɣɡɢɘəɐ ɡɔɘŮɘɜɐ ŬˊɧɚŬɡůɖ əŬɘ ŬɜɎˊŬɡůɖ), ɚɧɔɞɡɠ Ůɗɜɘəɐɠ ɞɘəɞɜɞɛɑŬɠ 

(Űɞɡɟɘůɛɧɠ) əŬɘ ˊɞɚɘŰɘůɛɞɨ. ɆɡɔəŮəɟɘɛɏɜŬ, ɞ ɜ. 1469/1950 ŮɘůɐɔŬɔŮ Űɖɜ ɏɜɜɞɘŬ Űɤɜ Űɧˊɤɜ 

ɐ ɏɟɔɤɜ çɢŬɟŬəŰɖɟɘɕɞɛɏɜɤɜ ɤɠ ɘŭɘŬɘŰɏɟɞɡ űɡůɘəɞɨ əɎɚɚɞɡɠè əŬɘ ˊɟɞɏɓɚŮɣŮ ɔɘŬ ŬɡŰɎ 

əŬɗŮůŰɩɠ ˊɟɞůŰŬůɑŬɠ, ůɨɛűɤɜŬ ɛŮ Űɘɠ ŭɘŬŰɎɝŮɘɠ Űɞɡ ə.ɜ.5351/1932 çˊŮɟɑ ŬɟɢŬɘɞŰɐŰɤɜè. Ƀɘ 

ŬɟɛɞŭɘɧŰɖŰŮɠ ɢŬɟŬəŰɖɟɘůɛɞɨ, ɡˊŬɔɧɛŮɜŮɠ ŬɟɢɘəɎ ůŰɞ ɡˊɞɡɟɔŮɑɞ ɄɟɞŮŭɟɑŬɠ Űɖɠ 

ȾɡɓŮɟɜɐůŮɤɠ, ɛŮŰŬűɏɟɗɖəŬɜ Űɞ 1986 ůŰɞ ŰɧŰŮ ɈˊɞɡɟɔŮɑɞ ɄŮɟɘɓɎɚɚɞɜŰɞɠ, ɉɤɟɞŰŬɝɑŬɠ əŬɘ 

ȹɖɛɞůɑɤɜ Ȱɟɔɤɜ (ɈɄȺɉɋȹȺ). 

ȷɟɔɧŰŮɟŬ, ɛŮ ŭɘŬŰɎɝŮɘɠ Űɞɡ ȹŬůɘəɞɨ ȾɩŭɘəŬ, ůɡɛˊɚɖɟɩɗɖəŮ Űɞ ɘůɢɨɞɜ, Ŭˊɧ Űɞ 1938, 

ɘŭɘŬɑŰŮɟɞ əŬɗŮůŰɩɠ ˊɟɞůŰŬůɑŬɠ Űɤɜ ɞɘəɞůɡůŰɖɛɎŰɤɜ əŬɘ ɡɘɞɗŮŰɐɗɖəŬɜ ŭɨɞ ɜɏŮɠ əŬŰɖɔɞɟɑŮɠ 

ˊɟɞůŰŬŰŮɡɧɛŮɜɤɜ ˊŮɟɘɞɢɩɜ: Ŭ) ɇŬ çŬɘůɗɖŰɘəɎ ŭɎůɖè, ŭɖɚŬŭɐ ŰŬ ŭɎůɖ çŬɜŬɣɡɢɐɠ, ɡɔŮɑŬɠ 

əŬɘ ˊŮɟɘˊɎŰɞɡ ɐ ŰɞˊɑŬ ɘŭɘŬɘŰɏɟɞɡ űɡůɘəɞɨ əɎɚɚɞɡɠè, ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ ŮɜŭɘŬűɏɟɞɜ Ŭˊɧ 

Ɏˊɞɣɖ ŬɘůɗɖŰɘəɐ, ɡɔɘŮɘɜɐ əŬɘ ŰɞɡɟɘůŰɘəɐ əŬɘ ɓ) ɇŬ çŭɘŬŰɖɟɖŰɏŬ ɛɜɖɛŮɑŬ Űɖɠ űɨůŮɤɠè, 

ŮəŰɎůŮɘɠ çɛŮ ɘŭɘŬɘŰɏɟŬɜ ˊŬɚŬɘɞɜŰɞɚɞɔɘəɐɜ, ɔŮɤɛɞɟűɞɚɞɔɘəɐɜ əŬɘ ɘůŰɞɟɘəɐɜ ůɖɛŬůɑŬɜè, 

əŬɗɩɠ əŬɘ ɛŮɛɞɜɤɛɏɜŬ ůŰɞɘɢŮɑŬ Űɖɠ űɨůɖɠ ɛŮ çɘŭɘŬɑŰŮɟɖ ɓɞŰŬɜɘəɐ, űɡŰɞɔŮɤɔɟŬűɘəɐ, 

ŬɘůɗɖŰɘəɐ əŬɘ ɘůŰɞɟɘəɐ ůɖɛŬůɑŬè. Ƀ ɜɞɛɞɗɏŰɖɠ ˊɟɞɏɓɚŮɣŮ ŬˊŬɔɞɟŮɨůŮɘɠ, ˊŮɟɘɞɟɘůɛɞɨɠ, 

ɟɡɗɛɑůŮɘɠ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ əŬɘ ŭɘŬɢŮɑɟɘůɖ, ˊɞɡ ŭɘŮɡɟɨɜɗɖəŬɜ əŬɘ ůɡɛˊɚɖɟɩɗɖəŬɜ 

ɛŮŰŬɔŮɜɏůŰŮɟŬéè. 

ɇɞ 1986, ɞ ˊŮɟɘɓŬɚɚɞɜŰɘəɧɠ ɜɧɛɞɠ 1650/86, əŬŰɏŰŬɝŮ ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɟɞůŰŬůɑŬɠ əŬɘ 

ŭɘŬŰɐɟɖůɖɠ Űɖɠ űɨůɖɠ əŬɘ Űɞɡ Űɞˊɑɞɡ ůŮ əŬŰɖɔɞɟɑŮɠ, ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ɞɘ 

çˊɟɞůŰŬŰŮɡɧɛŮɜɞɘ űɡůɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ, ˊɟɞůŰŬŰŮɡɧɛŮɜŬ ŰɞˊɑŬ ɐ ůŰɞɘɢŮɑŬ Űɞɡ Űɞˊɑɞɡè.ɇɞ 

1982 ŮɑɢŮ ɔɑɜŮɘ ɛɘŬ ˊɟɩŰɖ ˊɟɞůˊɎɗŮɘŬ əŬŰŬɔɟŬűɐɠ Ŭɝɘɧɚɞɔɤɜ ɗɏůŮɤɜ ɔŮɤɚɞɔɘəɐɠ əŬɘ 

ɔŮɤɛɞɟűɞɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Ŭˊɧ Űɞ ȽɜůŰɘŰɞɨŰɞ ũŮɤɚɞɔɘəɩɜ əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ 

ȺɟŮɡɜɩɜ (ȽũɀȺ). ɇɞ ŬˊɞŰɏɚŮůɛŬ ɐŰŬɜ ɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŮɜŭŮɘəŰɘəɞɨ əŬŰŬɚɧɔɞɡ 50 

ˊŮɟɑˊɞɡ ɗɏůŮɤɜ, ɞ ɞˊɞɑɞɠ ɡˊɞɓɚɐɗɖəŮ ůŰɞ ɈˊɞɡɟɔŮɑɞ ɄɞɚɘŰɘůɛɞɨ, ɛŮ ůəɞˊɧ Űɖɜ ˊɟɞůŰŬůɑŬ 

əŬɘ Ŭɝɘɞˊɞɑɖůɐ Űɞɡɠ. ɇɞ 1995 ŭɖɛɘɞɡɟɔɐɗɖəŮ, ˊɎɚɘ Ŭˊɧ Űɞ ȽũɀȺ, Ůɘŭɘəɐ ɞɛɎŭŬ ŮɟɔŬůɑŬɠ 

ɔɘŬ Űɖ ȹɘŬŰɐɟɖůɖ Űɖɠ ũŮɤɚɞɔɘəɐɠ əŬɘ ũŮɤɛɞɟűɞɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ. 
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ɇɞ 2011 ůɡɜŰɎɢɗɖəŮ ɞ ɜɧɛɞɠ 3739, ́ ɞɡ ŬűɞɟɎ ůŰɞɜ ɞɟɘůɛɧ Űɞɡ ɔŮɩŰɞˊɞɡ. ɆŰɞɜ ɑŭɘɞ ɜɧɛɞ 

ŬɜŬűɏɟŮŰŬɘ, ɧŰɘ ūɡůɘəɎ ɄɎɟəŬ, ŮɗɜɘəɎ əŬɘ ˊŮɟɘűŮɟŮɘŬəɎ, ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ŰɞˊɞɗŮůɑŮɠ 

çŮűɧůɞɜ ˊŬɟɞɡůɘɎɕɞɡɜ ɘŭɘŬɑŰŮɟɖ ŬɝɑŬ əŬɘ ŮɜŭɘŬűɏɟɞɜ, ɚɧɔɤ Űɖɠ ˊɞɘɧŰɖŰŬɠ əŬɘ ˊɞɘəɘɚɑŬɠ Űɤɜ 

űɡůɘəɩɜ əŬɘ ˊɞɚɘŰɘůŰɘəɩɜ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ, ɘŭɑɤɠ ɓɘɞɚɞɔɘəɩɜ, ɞɘəɞɚɞɔɘəɩɜ, 

ɔŮɤɚɞɔɘəɩɜ, ɔŮɤɛɞɟűɞɚɞɔɘəɩɜ əŬɘ ŬɘůɗɖŰɘəɩɜ əŬɘ ˊŬɟɎɚɚɖɚŬ ˊɟɞůűɏɟɞɡɜ ůɖɛŬɜŰɘəɏɠ 

ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ ŬɜɎˊŰɡɝɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊɞɡ ŮɜŬɟɛɞɜɑɕɞɜŰŬɘ ɛŮ Űɖɜ ˊɟɞůŰŬůɑŬ Űɖɠ űɨůɖɠ 

əŬɘ Űɞɡ Űɞˊɑɞɡè əŬɘ ɧŰɘ ɧŰŬɜ Űɞ ūɡůɘəɧ ɄɎɟəɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ɛŮɔɎɚɖɠ ůɖɛŬůɑŬɠ ɔŮɤŰɧˊɞɡɠ, 

ɛˊɞɟŮɑ ɜŬ ɞɜɞɛɎɕŮŰŬɘ «ũŮɤˊɎɟəɞ». Ⱥˊɑůɖɠ, ɞ ɜɧɛɞɠ əŬɗɞɟɑɕŮɘ, ɧŰɘ ɚŮɘŰɞɡɟɔɘəɎ ŰɛɐɛŬŰŬ Űɖɠ 

űɨůɖɠ ɐ ɛŮɛɞɜɤɛɏɜŬ ŭɖɛɘɞɡɟɔɐɛŬŰɎ Űɖɠ, ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ɘŭɘŬɑŰŮɟɖ ŮˊɘůŰɖɛɞɜɘəɐ, 

ɞɘəɞɚɞɔɘəɐ, ɔŮɤɚɞɔɘəɐ, ɔŮɤɛɞɟűɞɚɞɔɘəɐ ɐ ŬɘůɗɖŰɘəɐ ŬɝɑŬ, ˊɟɞůŰŬŰŮɨɞɜŰŬɘ ɤɠ űɡůɘəɞɑ 

ůɢɖɛŬŰɘůɛɞɑ (Protected natural formations). ɇɞ 2016 ŭɖɛɞůɘŮɨɗɖəŮ Ŭˊɧ Űɞɜ ɘůŰɧŰɞˊɞ 

çɃɟɡəŰɧɠ ˊɚɞɨŰɞɠè2 ɞ ŮˊɘəŬɘɟɞˊɞɘɖɛɏɜɞɠ əŬŰɎɚɞɔɞɠ ɔŮɤŰɧˊɤɜ, ɞ ɞˊɞɑɞɠ ůɡɜŰɎɢɗɖəŮ ůŰŬ 

ˊɚŬɑůɘŬ Űɞɡ ȺɆɄȷ 2007-2013, Ů́ɟɘɚŬɛɓɎɜɞɜŰŬɠ 1500 ɔŮɤŰɧˊɞɡɠ. ɋůŰɧůɞ, ɞ ŭɘŬŭɟŬůŰɘəɧɠ 

ɢɎɟŰɖɠ Űɞɡ ȽũɀȺ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ Űɖ ŭɘŬɜɞɛɐ Űɤɜ űɨɚɚɤɜ Űɞɡ ȯŰɚŬɜŰŬ Űɤɜ ɔŮɤŰɧˊɤɜ Űɖɠ 

ȺɚɚɎŭŬɠ ŬɜɎ Ⱥɚɚɖɜɘəɐ ɄŮɟɘűɏɟŮɘŬ ŭŮɜ ŮɑɜŬɘ Ůˊɑ Űɞɡ ˊŬɟɧɜŰɞɠ ŮɜŮɟɔɧɠ. ɋůŰɧůɞ ŮɑɜŬɘ 

ŮɜŮɟɔɞɑ ɞɘ ɢɎɟŰŮɠ Űɤɜ ũŮɤŭɘŬŭɟɞɛɩɜ Űɖɠ ȺɚɚɎŭɞɠ (URL 03).  

 

ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ ũŮɤɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɓɘɓɚɘɞɔɟŬűɑŬ ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟɞɘ Űɟɧˊɞɘ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (Herrera-Franco et al. 2022, Szepesi et al. 2020, Nazaruddin 2019, 

Yusry et al. 2018, Reynard et al. 2018, Thomas 2016, Kepalaitǟ 2015, Brocx et al. 2007, 

Dingwall et al. 2005). Ⱥˊɘˊɚɏɞɜ, ˊɞɚɚɏɠ ɢɩɟŮɠ ŬɜŬˊŰɨůůɞɡɜ ˊɟɞɔɟɎɛɛŬŰŬ ˊɟɞůŰŬůɑŬɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ůɡɛɓɎɚɚɞɜŰŬɠ ɞɡůɘŬůŰɘəɎ ůŰɖɜ ɔŮɤŭɘŬŰɐɟɖůɖ.  

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɏɟŮɡɜŬ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Ŭˊɧ Dingwall et al. (2005),ˊŮɟɘɔɟɎűɞɜŰŬɘ 

ŰŬ ɔŮɤɚɞɔɘəɎ/ɔŮɤɛɞɟűɞɚɞɔɘəɎ əɟɘŰɐɟɘŬ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Ŭˊɧ ɗɏůŮɘɠ ɛŮ ɔŮɤɚɞɔɘəɧ 

ŮɜŭɘŬűɏɟɞɜ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ɔɘŬ əɎɗŮ ɢɩɟŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɖ ȹɖɛɞəɟŬŰɑŬ Űɖɠ ȽɟɚŬɜŭɑŬɠ 

ůɨɛűɤɜŬ ɛŮ Űɞɜ Dixon (1996) ɢɤɟɑɕŮɘ Űɘɠ ɔŮɤɚɞɔɘəɏɠ ɗɏůŮɘɠ ůŮ 17 ɗŮɛŬŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɛŮ 

Űɟɧˊɞ ˊɞɡ ɜŬ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ɞɚɧəɚɖɟɖ Űɖɜ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɖɠ ɢɩɟŬɠ. ɆɡɔəŮəɟɘɛɏɜŬ 

ɞɘ əŬŰɖɔɞɟɑŮɠ ŮɑɜŬɘ 1. ȾɎɟůŰ 2. ɄŬɚŬɘɞɜŰɞɚɞɔɑŬ Ŭˊɧ Űɞ ɄɟɞəɎɛɓɟɘɞ ɏɤɠ Űɞ ȹŮɓɧɜɘɞ 3. 

ɄŬɚŬɘɞɜŰɞɚɞɔɑŬ Ŭˊɧ Űɞ ȿɘɗŬɜɗɟɞəɞűɧɟɞ ɏɤɠ Űɞ ɄɚŮɘɧəŬɘɜɞ 4. ũŮɤɚɞɔɑŬ Ŭˊɧ Űɞ 

ɄɟɞəɎɛɓɟɘɞ ɏɤɠ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ůŰɟɤɛŬŰɞɔɟŬűɘəɐɠ ŮɜɧŰɖŰŬɠ Dalradian 5. ũŮɤɚɞɔɑŬ 

əŬŰɩŰŮɟɞɡ ɄŬɚŬɘɞɕɤɘəɞɨ 6. ũŮɤɚɞɔɑŬ ȹŮɓɞɜɑɞɡ 7. ũŮɤɚɞɔɑŬ ȿɘɗŬɜɗɟɞəɞűɧɟɞɡ 8. 

ũŮɤɚɞɔɑŬ Ŭˊɧ Űɞ Ʉɏɟɛɘɞ ɏɤɠ Űɞ ɇɟɘŰɞɔŮɜɏɠ 9. ɆŰɟɤɛŬŰɞɔɟŬűɑŬ ɇŮŰŬɟŰɞɔŮɜɞɨɠ 

ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɖɠ əŬɘ Űɖɠ ɄɚŮɘůŰɞəŬɘɜɘəɐɠ ɄŬɚŬɘɞɜŰɞɚɞɔɑŬɠ 10. ȷˊɞɗɏůŮɘɠ 

ɇŮŰŬɟŰɞɔŮɜɞɨɠ 11. ȹɘŬɓɟɩůŮɘɠ ɇŮŰŬɟŰɞɔŮɜɞɨɠ 12. ɄɡɟɘɔŮɜɐ ˊŮŰɟɩɛŬŰŬ 13. ɃɟɡəŰɎ 14. 

ɇɞˊɑŬ əŬɘ ȺŭɎűɖ 15. ɈˊɧɔŮɘɞ ɜŮɟɧ 16. ȷəŰɏɠ, ɄɞŰɎɛɘŬ, ȿɑɛɜŮɠ 17. Peat Bogs (ɇɨɟűɖ). ȼ 

ȽŰŬɚɑŬ əŬŰɖɔɞɟɘɞˊɞɘŮɑ Űɞɡɠ ɔŮɤŰɧˊɞɡɠ ůŮ 7 əŬŰɖɔɞɟɑŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ: 1. 

ũŮɤɛɞɟűɞɚɞɔɘəɞɨɠ 2. ɆŰɟɤɛŬŰɞɔɟŬűɘəɞɨɠ 3. ɇŮəŰɞɜɘəɞɨɠ 4. ɃɟɡəŰɞɚɞɔɘəɞɨɠ & 

ɄŮŰɟɞɚɞɔɘəɞɨɠ 5. ɈŭɟɞɔŮɤɚɞɔɘəɞɨɠ 6. ɄŬɚŬɘɞɜŰɞɚɞɔɘəɞɨɠ 7. ȺŭŬűɞɚɞɔɘəɞɨɠ.  

ɆŰɖɜ ȺɚɚɎŭŬ ɐŭɖ Ŭˊɧ Űɞ 1950 ɝŮəɑɜɖůŬɜ ɞɘ ˊɟɩŰŮɠ ˊɟɞůˊɎɗŮɘŮɠ əŬŰŬɔɟŬűɐɠ əŬɘ 

ɢŬɟŰɞɔɟɎűɖůɖɠ ɔŮɤŰɧˊɤɜ ɤɠ ˊɟɤŰɞɓɞɡɚɑŬ Űɞɡ ũ. ɄŮŰɟɞɢŮɑɚɞɡ, o ɞˊɞɑɞɠ ɑŭɟɡůŮ Űɖɜ 
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Ⱥɚɚɖɜɘəɐ ɆˊɖɚŬɘɞɚɞɔɘəɐ ȺŰŬɘɟŮɑŬ əŬɘ əŬŰɏɔɟŬűŮ, ɛŮɚŮŰɞɨůŮ əŬɘ ɢŬɟŰɞɔɟŬűɞɨůŮ 

ůɡůŰɖɛŬŰɘəɎ ŰŬ ŮɚɚɖɜɘəɎ ůˊɐɚŬɘŬ. ɀɘŬ ˊɘɞ ɞɚɞəɚɖɟɤɛɏɜɖ ˊɟɞůˊɎɗŮɘŬ əŬŰŬɔɟŬűɐɠ 

ɔŮɤŰɧˊɤɜ ɏəŬɜŮ Űɞ 1982 Űɞ ȽɜůŰɘŰɞɨŰɞ ũŮɤɚɞɔɘəɩɜ əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ ȺɟŮɡɜɩɜ (ȽũɀȺ). 

ȷɜɏˊŰɡɝŮ ɏɜŬɜ əŬŰɎɚɞɔɞɠ 50 ˊŮɟɑˊɞɡ ɗɏůŮɤɜ ɞ ɞˊɞɑɞɠ ɡˊɞɓɚɐɗɖəŮ ůŰɞ ɈˊɞɡɟɔŮɑɞ 

ɄɞɚɘŰɘůɛɞɨ ɢɤɟɑɠ ɧɛɤɠ ɜŬ ůɡɜŮɢɘůŰŮɑ ŬɡŰɐ ɖ ˊɟɞůˊɎɗŮɘŬ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞ 1995 Űɞ ȽũɀȺ 

ŭɖɛɘɞɨɟɔɖůŮ ɛɘŬ ɜɏŬ ɞɛɎŭŬ ŮɟɔŬůɑŬɠ ůɢŮŰɘəɎ ɛŮ Űɖ ȹɘŬŰɐɟɖůɖ Űɖɠ ũŮɤɚɞɔɘəɐɠ ï 

ũŮɤɛɞɟűɞɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ ɤɠ ˊɟɤŰɞɓɞɡɚɑŬ Űɖɠ ȹɘŮɨɗɡɜůɖɠ ũŮɤɚɞɔɑŬɠ əŬɘ 

ũŮɤɚɞɔɘəɩɜ ɉŬɟŰɞɔɟŬűɐůŮɤɜ. ȺəŮɑɜɖ Űɖ ɢɟɞɜɘɎ ɞɟɔŬɜɩɗɖəŮ əŬɘ ɖ Ůəŭɐɚɤůɖ «ȷɜɞɘɢŰɏɠ 

ɄɧɟŰŮɠ» ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ůŰɞ Ůɡɟɨ əɞɘɜɧ Űɖɜ ɏɜɜɞɘŬ Űɞɡ ɔŮɤŰɧˊɞɡ ɤɠ ɛɞɜɎŭŬɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɖɠ ȺɚɚɎŭŬɠ əŬɘ Űɖ ůɖɛŬůɑŬ Űɖɠ ŭɘŬŰɐɟɖůɖɠ Űɤɜ ůɖɛŬɜŰɘəɧŰŮɟɤɜ 

ɔŮɤŰɧˊɤɜ Űɖɠ ɢɩɟŬɠ. Ʉɞɚɚɞɑ ŮɟŮɡɜɖŰɏɠ ˊɚɏɞɜ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɖɜ əŬŰŬɔɟŬűɐ ɔŮɤŰɧˊɤɜ, 

ŬɚɚɎ əŬɘ Űɖɜ ˊɟɞůˊɎɗŮɘŬ ŮɡŬɘůɗɖŰɞˊɞɑɖůɖɠ Űɤɜ ˊɞɚɘŰɩɜ əŬɘ Űɖɠ ˊɞɚɘŰŮɑŬɠ ɔɘŬ Űɖɜ ŬɝɑŬ Űɖɠ 

ŭɘŬŰɐɟɖůɖɠ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ.  

ȯɝɘŬ ɚɧɔɞɡ ŮɑɜŬɘ ɖ ˊɟɞůˊɎɗŮɘŬ əŬŰŬɔɟŬűɐɠ Űɤɜ ɔŮɤŰɧˊɤɜ Űɞɡ Ůɚɚɖɜɘəɞɨ ɢɩɟɞɡ ˊɞɡ 

ɓɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ ȷɘɔŬɑɞ, ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɞ ŭɘɎůŰɖɛŬ Ŭˊɧ Űɞ 1998 ɏɤɠ Űɞ 2002 ɛŮ 

Űɖ ůɨɛˊɟŬɝɖ Űɞɡ ɀɞɡůŮɑɞɡ ūɡůɘəɐɠ ȽůŰɞɟɑŬɠ ȷˊɞɚɘɗɤɛɏɜɞɡ ȹɎůɞɡɠ ȿɏůɓɞɡ, Űɞɡ Ⱥɗɜɘəɞɨ 

əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ, Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ŪŮůůŬɚɞɜɑəɖɠ əŬɘ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɘɔŬɑɞɡ. ȷˊɞŰɏɚŮůɛŬ Űɖɠ ˊɟɞůˊɎɗŮɘŬ ŬɡŰɐɠ ɐŰŬɜ ɖ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ȯŰɚŬɜŰŬ Űɤɜ ũŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ Űɞɡ ȷɘɔŬɑɞɡ (ȸŮɚɘŰɕɏɚɞɠ, 2002). Ƀɘ 

ɗɏůŮɘɠ ɔŮɤŰɧˊɤɜ ˊɞɡ əŬŰŬɔɟɎűɖəŬɜ ŭɘŬɢɤɟɑůŰɖəŬɜ ŬɜɎɚɞɔŬ ɛŮ ŰŬ ɔŮɤɚɞɔɘəɎ Űɞɡɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ůŮ əŬŰɖɔɞɟɑŮɠ, Ůɜɩ ɤɠ ɝŮɢɤɟɘůŰɐ əŬŰɖɔɞɟɑŬ ŬɜŬűɏɟɞɜŰŬɘ ŰŬ ɛɞɡůŮɑŬ 

űɡůɘəɐɠ ɘůŰɞɟɑŬɠ ɔɘŬŰɑ ůȭ ŬɡŰɎ ŭɘŬŰɖɟɞɨɜŰŬɘ ˊɞɘəɑɚɖɠ ˊɟɞɏɚŮɡůɖɠ ůŰɞɘɢŮɑŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ. ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɔŮɤŰɧˊɤɜ ŮɑɜŬɘ ɖ Ŭəɧɚɞɡɗɖ. 

1. ȺɜŭɘŬűɏɟɞɡůŮɠ ɔŮɤɚɞɔɘəɏɠ ŮɛűŬɜɑůŮɘɠ 

¶ ŪɏůŮɘɠ ůŰɟɤɛŬŰɞɔɟŬűɘəɞɨ ï ˊŮŰɟɞɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

¶  ȼűŬɑůŰŮɘŬ ï ŭɞɛɏɠ ɖűŬɘůŰŮɘŬəɐɠ ˊɟɞɏɚŮɡůɖɠ 

¶ ŪŮɟɛɏɠ ˊɖɔɏɠ 

2. ɇŮəŰɞɜɘəɏɠ ŭɞɛɏɠ 

¶ ũŮɤɚɞɔɘəɎ ɟɐɔɛŬŰŬ, ȺˊɤɗɐůŮɘɠ 

¶ ɄŰɡɢɤɛɏɜŬ ůŰɟɩɛŬŰŬ 

¶ ȾŬɚɨɛɛŬŰŬ 

¶ ɇŮəŰɞɜɘəɎ ˊŬɟɎɗɡɟŬ 

3. ɄŬɚŬɘɞɜŰɞɚɞɔɘəɏɠ ɗɏůŮɘɠ 

¶ ŪɏůŮɘɠ ɕɤɘəɩɜ ŬˊɞɚɘɗɤɛɎŰɤɜ 

¶ ŪɏůŮɘɠ űɡŰɘəɩɜ ŬˊɞɚɘɗɤɛɎŰɤɜ 

4. ũŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ 

¶ ūŬɟɎɔɔɘŬ 

¶ ɆˊɐɚŬɘŬ əŬɘ ɎɚɚŮɠ ɡˊɧɔŮɘŮɠ əŬɟůŰɘəɏɠ ŭɞɛɏɠ 

¶ ȺˊɘűŬɜŮɘŬəɏɠ əŬɟůŰɘəɏɠ ŭɞɛɏɠ (ȹɞɚɑɜŮɠ, ɄɧɚɔŮɠ) 

¶ ũŮɤɛɞɟűɏɠ Ŭɘɞɚɘəɐɠ ŭɘɎɓɟɤůɖɠ 

¶ ɀɞɟűɏɠ ŭɘɎɓɟɤůɖɠ ï ŬˊɧɗŮůɖɠ 

5. ɆɨɔɢɟɞɜŮɠ ɔŮɤɚɞɔɘəɏɠ əŬɘ ɔŮɤŭɡɜŬɛɘəɏɠ ŭɘŮɟɔŬůɑŮɠ 

¶ ȷəŰɏɠ ŬˊɧɗŮůɖɠ 

¶ ȷəŰɏɠ ŭɘɎɓɟɤůɖɠ 
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¶ ȹɏɚŰŬ ɄɞŰŬɛɩɜ 

6. ŪɏůŮɘɠ Ůɝɧɟɡɝɖɠ ɞɟɡəŰɩɜ ˊɟɩŰɤɜ ɡɚɩɜ ï ɇŮɢɜɘəɎ ɏɟɔŬ 

¶ ŪɏůŮɘɠ ɛŮŰŬɚɚŮɡŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

¶ ŪɏůŮɘɠ ɚŬŰɞɛɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

¶ ɇŮɢɜɘəɏɠ əŬŰŬůəŮɡɏɠ 

7. ɀɞɡůŮɑŬ ūɡůɘəɐɠ ȽůŰɞɟɑŬɠ ï ũŮɤɚɞɔɘəɎ ɀɞɡůŮɑŬ (űɘɚɞɝŮɜɞɨɜ əɘɜɖŰɎ ŰŮəɛɐɟɘŬ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ). ȾŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ɝŮɢɤɟɘůŰɎ ɔɘŬŰɑ ŭɘŬŰɖɟɞɨɜ ˊɞɘəɑɚɖɠ 

ˊɟɞɏɚŮɡůɖɠ ůŰɞɘɢŮɑŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ.  

ɋůŰɧůɞ ɖ ȺˊɘŰɟɞˊɐ ȹɘŬŰɐɟɖůɖɠ ũŮɤɚɞɔɘəɐɠ-ũŮɤɛɞɟűɞɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ Űɖɠ 

Ⱥɚɚɖɜɘəɐɠ ũŮɤɚɞɔɘəɐɠ ȺŰŬɘɟŮɑŬɠ ŬˊɞűɎůɘůŮ Űɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 2017 ɜŬ ůɡɜŮɟɔŬůŰŮɑ ɛŮ Űɘɠ 

ɡˊɧɚɞɘˊŮɠ ȺˊɘŰɟɞˊɏɠ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ũŮɤɚɞɔɘəɐɠ ȺŰŬɘɟɑŬɠ, ŬəŬŭɖɛŬɥəɎ əŬɘ ŮɟŮɡɜɖŰɘəɎ 

ɘŭɟɨɛŬŰŬ, ŭɖɛɧůɘŬ ɛɞɡůŮɑŬ Űɖɠ ȺɚɚɎŭŬɠ, əŬɗɩɠ əŬɘ ɛŮ ɏɛˊŮɘɟɞɡɠ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ 

ɔŮɤŮˊɘůŰɐɛɞɜŮɠ, ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ ŬˊɞŰɨˊɤůɖ ɛɏůɤ Ůɘŭɘəɞɨ ŬˊɞɔɟŬűɘəɞɨ ŭŮɚŰɑɞɡ.  ȼ 

ŬɜɎˊŰɡɝɖ Ůɜɧɠ Ⱥɗɜɘəɞɨ ȾŬŰŬɚɧɔɞɡ ũŮɤŰɧˊɤɜ ɗŬ ɓŬůɘůŰŮɑ ůŰɖ ŭɘŬŭɘəŬůɑŬ Ŭɝɘɞɚɧɔɖůɖɠ ɖ 

ɛɏůɤ ůɡɔəŮəɟɘɛɏɜɤɜ əŬɘ ŬˊɞŭŮəŰɩɜ Ŭˊɧ ɧɚɞɡɠ əɟɘŰɐɟɘŬ. Ⱦɨɟɘɞɠ ůŰɧɢɞɠ Űɞɡ əŬŰŬɚɧɔɞɡ 

ŮɑɜŬɘ ɜŬ ɔɑɜŮɘ ŬˊɞŭŮəŰɧɠ Ŭˊɧ Űɖɜ ɄɞɚɘŰŮɑŬ əŬɘ ɜŬ əɘɜɖɗɞɨɜ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ŬɜŬɔɜɩɟɘůɐɠ Űɞɡɠ. 

ũɘŬ ɜŬ ɔɑɜŮɘ ŬɡŰɧ ůŮ əɎɗŮ ɗɏůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ůɡɜŰŬɢɗŮɑ Ⱥɘŭɘəɐ ȰəɗŮůɖ ůɨɛűɤɜŬ ɛŮ Űɞ Ɂ. 

3937/2011 əŬɘ ɛŮ Űɘɠ ˊɟɞŭɘŬɔɟŬűɏɠ Űɞɡ, ɞɘ ɞˊɞɑŮɠ ɗŬ ˊɟɏˊŮɘ Ůˊɑůɖɠ ɜŬ ˊɟɞŰŬɗɞɨɜ (ȸŬɚɘɎəɞɠ, 

2018).  

2.3 ȾȿȽɀȷȾȷ 

 

Ƀ ɧɟɞɠ əɚɑɛŬəŬ ɏɢŮɘ ˊɞɚɚɏɠ ɏɜɜɞɘŮɠ əŬɘ ŮɝŬɟŰɎŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ Űɞ ˊɚŬɑůɘɞ, ůŰɞ 

ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ (Goodchild 2001, Dabiri & Blaschke 2019). ɆŮ ɛɘŬ Űɡˊɘəɐ ˊŮɟɑˊŰɤůɖ, 

ɖ əɚɑɛŬəŬ ŬɜŬűɏɟŮŰŬɘ ůŰɘɠ ɢɤɟɘəɏɠ ŭɘŬůŰɎůŮɘɠ, ůŰɘɠ ɞˊɞɑŮɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɖɗɞɨɜ əŬɘ ɜŬ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ɞɜŰɧŰɖŰŮɠ, ŰŬ ˊɟɧŰɡˊŬ əŬɘ ɞɘ ŭɘŬŭɘəŬůɑŮɠ (Marceau, 1999). ȼ ˊɘɞ 

ˊɟŬəŰɘəɐ ŮɟɛɖɜŮɑŬ Űɞɡ ɧɟɞɡ ŮɑɜŬɘ, ˊɤɠ ɖ əɚɑɛŬəŬ ŬˊɞŰŮɚŮɑ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ, ɔɘŬ Űɞ ˊɩɠ 

ˊŬɟŬŰɖɟŮɑ əŬɜŮɑɠ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ (Sayre, 2005), Ůűɧůɞɜ ɞ ˊŬɟŬŰɖɟɖŰɐɠ ŮɑɜŬɘ ŮəŮɑɜɞɠ ˊɞɡ 

əŬɗɞɟɑɕŮɘ ŰŬ əɟɘŰɐɟɘŬ Űɖɠ əɚɑɛŬəŬɠ ɛŮɚɏŰɖɠ (Allen & Starr, 1982). ɃɡůɘŬůŰɘəɎ ɖ əɚɑɛŬəŬ 

ŮɑɜŬɘ Űɞ çˊŬɟɎɗɡɟɞè Űɖɠ əŬŰŬɜɧɖůɖɠ, Űɖɠ ɘəɞɜɧŰɖŰŬɠ ˊŬɟŬŰɐɟɖůɖɠ əŬɘ űŬɜŮɟɤɜŮɘ Űɞɜ 

ˊŮɟɘɞɟɘůɛɧ ɛɏůɞ Űɞɡ ɞˊɞɑɞɡ ɏɜŬ űŬɘɜɧɛŮɜɞ ɛˊɞɟŮɑ ɜŬ ˊɟɞɓɚɖɗŮɑ ɐ ɜŬ ɔɑɜŮɘ ŬɜŰɘɚɖˊŰɧ (Hua 

Wu & Zhao-Liang Li , 2009) 

ũŮɜɘəɧŰŮɟŬ, ɖ əɚɑɛŬəŬ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ ˊɩɠ ɞ Ɏɜɗɟɤˊɞɠ ˊŬɟŬŰɖɟŮɑ Űɞɜ əɧůɛɞ, əŬɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ ɖ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ. ũɘŬ ɏɜŬɜ ɢŬɟŰɞɔɟɎűɞ, ɖ 

əɚɑɛŬəŬ ŬɜŬűɏɟŮŰŬɘ ůɡɜɐɗɤɠ ůŰɞ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ əɚɎůɛŬ, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖɜ ˊŬɟɎɛŮŰɟɞ 

əŬɗɞɟɘůɛɞɨ Űɖɠ ɡˊɧ əɚɑɛŬəŬ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ ůŮ ɏɜŬ űɨɚɚɞ ɢŬɟŰɘɞɨ (Goodchild, 2011) ɐ 

ůŮ ɛɘŬ ɞɗɧɜɖ ȼ/Ɉ. ȼ əɚɑɛŬəŬ ɚɞɘˊɧɜ ŮɑɜŬɘ ůɡɜɡűŬůɛɏɜɖ ɛŮ Űɖɜ ˊŬɟŬŰɐɟɖůɖ, əŬɘ əŬŰɎ 

ůɡɜɏˊŮɘŬ ɛŮ Űɖɜ ɇɖɚŮˊɘůəɧˊɖůɖ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ Lukinbeal (2016), çɖ əɚɑɛŬəŬ ɓɟɑůəŮŰŬɘ 

ůŰɞɜ ˊɡɟɐɜŬ Űɖɠ ɞɜŰɞɚɞɔɑŬɠ əŬɘ Űɤɜ ŮˊɘůŰɖɛɞɚɞɔɘəɩɜ ˊɟŬəŰɘəɩɜ Űɧůɞ Űɖɠ ɢŬɟŰɞɔɟŬűɑŬɠ 

ɧůɞ əŬɘ Űɤɜ ŮˊɘůŰɖɛɩɜ GISè, ɎɟŬ əŬɘ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ. 

ȼ ˊɟɧɞŭɞɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ Űɖɠ ŮˊɘůŰɐɛɖɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ Űɞɜ 20ɞ ŬɘɩɜŬ ˊɟɞůűɏɟŮɘ 

ɏɜŬ ɘůɢɡɟɧ ɛɏůɞ ŭɘŮɝŬɔɤɔɐɠ ɛŮŰɟɐůŮɤɜ. ɀɏůɤ ŬɡŰɐɠ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŭɑɜŮɘ ɎɛŮůŬ 

ˊɟɧůɓŬůɖ ůŮ ɏɜŬ Ůɡɟɨ űɎůɛŬ ɢɤɟɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ- ɔŮɤˊɚɖɟɞűɞɟɘɩɜ- ɔɘŬ Űɖɜ ŮˊɘűɎɜŮɘŬ 
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Űɖɠ ɔɖɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ˊŬɟɏɢɞɜŰŬɠ ůŰɞɘɢŮɑŬ ɏɟŮɡɜŬ, ˊŬɟŬəɞɚɞɨɗɖůɖ əŬɘ ˊɟɧɓɚŮɣɖ 

(Hua Wu & Zhao-Liang Li , 2009).  

ɆŰɖɜ ɢŬɟŰɞɔɟŬűɑŬ əŬɘ ŰŬ GIS, ɖ əɚɑɛŬəŬ ŮɑɜŬɘ ɛɘŬ ɛŬɗɖɛŬŰɘəɐ ɏɜɜɞɘŬ, ɛŮ Űɡˊɘəɧ ɛɏŰɟɞ Űɞ 

çŬɜŰɘˊɟɞůɤˊŮɡŰɘəɧ əɚɎůɛŬè (Sheppard & McMaster, 2004). ɇɞ əɚɎůɛŬ ŬɡŰɧ ŮəűɟɎɕŮɘ Űɖɜ 

ŬɜŬɚɞɔɑŬ ɛŮŰŬɝɨ Űɤɜ ɛŮŰɟɐůŮɤɜ Űɞɡ ɢɎɟŰɖ əŬɘ Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ ɛŮŰɟɐůŮɤɜ ůŰɞ ɏŭŬűɞɠ 

(Lam 2004, Wu & Li 2006, Hua Wu & Zhao-Liang Li  2009), Űɖ ůɢɏůɖ ŭɖɚŬŭɐ ŬɜɎɛŮůŬ ůŮ 

ɛɘŬ ŬˊɧůŰŬůɖ ɐ ɏəŰŬůɖ ůŰɞ ɢɎɟŰɖ əŬɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŬˊɧůŰŬůɖ ɐ ɏəŰŬůɖ ůŰɞɜ ˊɟŬɔɛŬŰɘəɧ 

əɧůɛɞ (Dungan et al., 2002). 

ȼ ɔŮɤɔɟŬűɘəɐ əɚɑɛŬəŬ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ɢɤɟɘəɐ ɏəŰŬůɖ Űɖɠ ŮəɎůŰɞŰŮ ɏɟŮɡɜŬɠ. ũɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɖ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ɔŮɤɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ ˊɟɞůŭɟɘɞɟɑɕŮŰŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Ŭˊɧ 

ɏɜŬ űɨɚɚɞ (ɛŮɟɘəɎ ŮəŬŰɞůŰŬ), Űɖ űɡɚɚɤůɘɎ Űɞɡ ŭɏɜŰɟɞɡ (10 ɏɤɠ 100 m), Űɞ Űɞˊɑɞ (100m 

ɏɤɠ ɚɑɔŬ ɢɘɚɘɧɛŮŰɟŬ), ɛɘŬ ˊŮɟɘɞɢɐ ( ɏɤɠ 100Km). ȼ ŰɞˊɞɔɟŬűɘəɐ əɚɑɛŬəŬ ɞɟɑɕŮŰŬɘ ɤɠ ɖ 

ŬɜŬɚɞɔɘŬ ɛŮŰŬɝɨ Űɖɠ ŬˊɧůŰŬůɖɠ ůŰɞ ɢɎɟŰɖ əŬɘ Űɖɠ ˊɟŬɔɛŬŰɘəɐɠ ŬˊɧůŰŬůɖɠ ůŰɞ ɏŭŬűɞɠ. 

ɀɘŬ ɛɘəɟɐ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɛɘŬ ɛŮɔɎɚɖ ɔŮɤɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ 

ˊŮɟɘɞɢɐ, ˊŬɟɞɡůɘɎɕɞɜŰŬɠ ɚɑɔŮɠ ɚŮˊɞɛɏɟŮɘŮɠ ůŮ ůɢɏůɖ ɛŮ ɛɘŬ ɛŮɔɎɚɖ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ 

(Hua Wu & Zhao-Liang Li , 2009). 

Ƀ ŰɞˊɞɔɟŬűɘəɧɠ ɞɟɘůɛɧɠ Űɖɠ əɚɑɛŬəŬɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ůŰɞɜ 

ɢɎɟŰɖ ˊɟɞɠ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŮˊɘűɎɜŮɘŬ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ əŬɘ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ɛɘəɟɐ, ɛŮůŬɑŬ 

əŬɘ ɛŮɔɎɚɖ. ɀŮɔɎɚɖ əɚɑɛŬəŬ ɗŮɤɟŮɑŰŬɘ ɧŰŬɜ ɖ əɚɑɛŬəŬ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ ɐ ɑůɖ ɛŮ 1:10.000, 

ɛŮůŬɑŬ əɚɑɛŬəŬ ɗŮɤɟŮɑŰŬɘ ɧŰŬɜ ɖ əɚɑɛŬəŬ ŮɑɜŬɘ Ŭˊɧ 1:10.000 ɏɤɠ 1:300.000 əŬɘ ɛɘəɟɐ 

əɚɑɛŬəŬ ɧŰŬɜ ɖ əɚɑɛŬəŬ ŮɑɜŬɘ ɏɜŬ ɛɘəɟɧŰŮɟɖ ɐ ɑůɖɠ ɛŮ 1:300.000 (ɄŬŰɩɜɖɠ 2014, ȿɧɕɘɞɠ 

ə.Ŭ. 2015). 

ɆŮ ůɢɏůɖ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ɖ ɏɜɜɞɘŬ Űɖɠ əɚɑɛŬəŬɠ ŮɑɜŬɘ ůɖɛŬɜŰɘəɐ, Űɧůɞ ůŮ 

ůɢɏůɖ ɛŮ Űɞ ɛŮɔɎɚɞ Ůɨɟɞɠ ɏəŰŬůɖɠ/ɛŮɔɏɗɞɡɠ Űɞɡ ŮəɎůŰɞŰŮ ŬɜŰɘəŮɘɛɏɜɞɡ (ɔŮɤɔɟŬűɘəɐ 

əɚɑɛŬəŬ), ɧůɞ əŬɘ ɛŮ Űɘɠ ŬɜɎɔəŮɠ/ˊɟɞŭɘŬɔɟŬűɏɠ ŬˊɞŰɨˊɤůɐɠ Űɞɡ (ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ). 

ȰŰůɘ, ɤɠ ˊɟɞɠ Űɖ ɔŮɤɔɟŬűɘəɐ əɚɑɛŬəŬ, ɏɜŬ ůŰɞɘɢŮɑɞ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ŮɜŭɏɢŮŰŬɘ ɜŬ 

ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ɛɏɔŮɗɞɠ Ůɜɧɠ ɞɚɧəɚɖɟɞɡ ɓɞɡɜɞɨ (ˊ.ɢ. ɔŮɤˊɎɟəɞ), Űɞ ɞˊɞɑɞ, ŰɡˊɘəɎ, ɗŬ 

ŬˊɞŰɡˊɤɗŮɑ ůŮ ůɢŮŰɘəɎ ɛɘəɟɐ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ. ȺɜŬɚɚŬəŰɘəɎ, ɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ 

ɛˊɞɟŮɑ ɜŬ ŬűɞɟɎ ůŰɞ ŬˊɞŰɨˊɤɛŬ ɓɎŭɘůɖɠ Ůɜɧɠ ŭŮɘɜɧůŬɡɟɞɡ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɔŮɤɔɟŬűɘəɎ 

ŮɝŬɘɟŮŰɘəɎ ˊŮɟɘɞɟɘůɛɏɜɞ (ɛɘəɟɐ ɔŮɤɔɟŬűɘəɐ əɚɑɛŬəŬ), ŬɚɚɎ ɞɘ ˊɟɞŭɘŬɔɟŬűɏɠ ŬˊɞŰɨˊɤůɐɠ 

Űɞɡ ŮɑɜŬɘ ůŮ ˊɞɚɨ ɛŮɔɎɚɖ ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ. (Brocx & Semeniuk, 2007). ɆɨɛűɤɜŬ ɛŮ 

ɏɟŮɡɜŬ Űɖɠ Papadopoulou et al. (2022), ɖ ŬˊɞŰɨˊɤůɖ Ůɜɧɠ ɔŮɤŰɧˊɞɡ ůŮ ˊɞɚɨ ɛŮɔɎɚɖ 

ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ (>1:50) ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɛŮ ŮˊɑɔŮɘŮɠ ůɡůəŮɡɏɠ əŬɘ ɚŮɑɕŮɟ 

ůŬɟɤŰɏɠ. ȼ ɛŮɔɎɚɖɠ ɏɤɠ ɛɘəɟɐɠ ɢŬɟŰɞɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ ŬˊɞŰɨˊɤůɖ (1:50 ɏɤɠ 1:500) 

ůɡɜɑůŰŬŰŬɘ ɜŬ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ɛŮ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ (UAV), Ůɜɩ ůŮ ˊɞɚɨ ɛɘəɟɐ 

ɢŬɟŰɞɔɟŬűɘəɐ əɚɑɛŬəŬ ɞɘ ɔŮɩŰɞˊɞɘ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰɡˊɤɗɞɨɜ ɛŮ ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ. 

 

2.4 ɇȼȿȺɄȽɆȾɃɄȼɆȼ 

 

Ƀ ɧɟɞɠ ɇɖɚŮˊɘůəɧˊɖůɖ (Remote Sensing) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔŮɜɘəɎ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖ 

ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ, ɛɘŬ ˊŮɟɘɞɢɐ ɐ ɏɜŬ űŬɘɜɧɛŮɜɞ, ɛŮ Űɖ 

ɢɟɐůɖ ŬɜɘɢɜŮɡŰɘəɩɜ ůɡůəŮɡɩɜ, ɞɘ ɞˊɞɑŮɠ ŭŮɜ ŮɑɜŬɘ ůŮ ŮˊŬűɐ ɛŮ Űɞ ˊŬɟŬŰɖɟɞɨɛŮɜɞ 

ŬɜŰɘəŮɑɛŮɜɞ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ ɀŮɟŰɑəŬ (1999), ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ɐ ɇɖɚŮŬɜɑɢɜŮɡůɖ ɞɟɑɕŮŰŬɘ 

ɤɠ ɖ ŬɜŰɑɚɖɣɖ ŬɜŰɘəŮɘɛɏɜɤɜ ɐ űŬɘɜɞɛɏɜɤɜ Ŭˊɧ ŬˊɧůŰŬůɖ. ȺɑɜŬɘ ɖ ŮˊɘůŰɐɛɖ Űɖɠ ůɡɚɚɞɔɐɠ, 
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ŬɜɎɚɡůɖɠ əŬɘ ŮɟɛɖɜŮɑŬɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɔɨɟɤ Ŭˊɧ ɏɜŬɜ ůŰɧɢɞ ɔɘŬ Űɖɜ ŬɜŬɔɜɩɟɘůɖ əŬɘ 

ɛɏŰɟɖůɖ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ, ŮɝŮŰɎɕɞɜŰŬɠ Űɘɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ Űɞɡ ɛŮ Űɖɜ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ 

ŬəŰɘɜɞɓɞɚɑŬ. ȼ ˊɚɖɟɞűɞɟɑŬ ůɡɚɚɏɔŮŰŬɘ Ŭˊɧ ɧɟɔŬɜŬ, ŰŬ ɞˊɞɑŬ ŭŮɜ ɏɟɢɞɜŰŬɘ ůŮ ŮˊŬűɐ ɛŮ ŰŬ 

ˊɟɞɠ ŮɝɏŰŬůɖ ŬɜŰɘəŮɑɛŮɜŬ. 

H ɢɟɐůɖ Űɞɡ ɧɟɞɡ ˊŮɟɘəɚŮɑŮɘ Űɧůɞ Űɖ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ŰŮɢɜɞɚɞɔɑŬ (ŬɘůɗɖŰɐɟŮɠ, 

ˊɚŬŰűɧɟɛŮɠ, ůɡůəŮɡɏɠ ɛŮŰŬűɞɟɎɠ əŬɘ ŬˊɞɗɐəŮɡůɖɠ), ŭɖɚŬŭɐ ŰŬ ɧɟɔŬɜŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ, ɧůɞ əŬɘ Űɘɠ ŰŮɢɜɘəɏɠ əŬɘ ɛŮɗɧŭɞɡɠ ˊŬɟŬŰɐɟɖůɖɠ -Űɖ ůɢŮŰɘɕɧɛŮɜɖ ŭɖɚŬŭɐ 

ɛŮɗɞŭɞɚɞɔɑŬ (ŮˊŮɝŮɟɔŬůɑŬ, ŬɜɎɚɡůɖ əŬɘ ŮɟɛɖɜŮɑŬ Űɖɠ əŬŰŬɔŮɔɟŬɛɛɏɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ) 

(Jong & Meer 2004, Mather 2011, Wang et al. 2012). 

ȼ ɇɖɚŮˊɘůəɧˊɖůɖ ɔɘŬ Űɖɜ ˊŬɟŬŰɐɟɖůɖ / ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ũɖɠ ŬˊɞŰŮɚŮɑ ɛɘŬ 

ŮɝŮɘŭɘəŮɡɛɏɜɖ, Ŭɜ əŬɘ ˊɞɚɨ ŮɡɟŮɑŬ, ɛɞɟűɐ ŰɖɚŮˊɘůəɧˊɖůɖɠ, ɛŮ ůəɞˊɧ ɜŬ ůɡɚɚŮɢɗɞɨɜ 

ůŰɞɘɢŮɑŬ Űɖɠ űɨůɖɠ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮŭɎűɞɡɠ, Űɖɠ ɗɎɚŬůůŬɠ ɐ Űɖɠ 

ŬŰɛɧůűŬɘɟŬɠ, əŬŰɎ Űɖ ůŰɘɔɛɐ Űɖɠ ˊŬɟŬŰɐɟɖůɖɠ (Mather 2011, ȾŬɟŰɎɚɖɠ 2013).ɇɡˊɘəɏɠ 

ɛɞɟűɏɠ ůɡɚɚɞɔɐɠ ŰɏŰɞɘɤɜ ˊɚɖɟɞűɞɟɘɩɜ ŬˊɞŰŮɚɞɨɜ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŮˊɑɔŮɘɞɡɠ ůŬɟɤŰɏɠ 

ɚɏɘɕŮɟ, ɞɘ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ əŬɘ ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ. ȽŭɘŬɑŰŮɟŬ ɖ ŭɘŬůŰɖɛɘəɐ ɏəűŬɜůɖ 

Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ, ŬˊɞŰŮɚŮɑ ˊŬɔəɞůɛɑɤɠ, əŬŰɎ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŰɏůůŮɟŮɘɠ əŬɘ ˊɚɏɞɜ 

ŭŮəŬŮŰɑŮɠ, ɏɜŬ ɛɞɢɚɧ ɔɘŬ Űɖ ɛŮɚɏŰɖ Űɞɡ űɡůɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ 

əɚɑɛŬŰɞɠ, əŬɗɩɠ əŬɘ Űɖɜ ˊɟɞɩɗɖůɖ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ˊŬɟŬɔɤɔɐɠ əŬɘ ŬɜɎˊŰɡɝɖɠ, ůŮ ůɢŮŭɧɜ 

ɞˊɞɘŬŭɐˊɞŰŮ ˊŮɟɘɞɢɐ Űɞɡ ˊɚŬɜɐŰɖ. 

ɆŮ əŮɜŰɟɘəɧ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ, ɖ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ũɖɠ ɛŮ ŰɖɚŮˊɘůəɞˊɘəɎ (əŬɘ ɎɚɚŬ) 

ŭŮŭɞɛɏɜŬ ɡɚɞˊɞɘŮɑŰŬɘ ůɐɛŮɟŬ ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Copernicus, Űɞ ɞˊɞɑɞ ŬɝɘɞˊɞɘŮɑ 

ɛŮŰŬɝɨ Ɏɚɚɤɜ Ůˊɘɛɏɟɞɡɠ ŮɗɜɘəɎ ˊɟɞɔɟɎɛɛŬŰŬ ŰɖɚŮˊɘůəɧˊɖůɖɠ ŬɚɚɎ əŬɘ ŮɝɤŰŮɟɘəɎ 

ŭŮŭɞɛɏɜŬ (third party missions). 

ȼ ɇɖɚŮˊɘůəɧˊɖůɖ ŮɑɜŬɘ Űɞ ɛɧɜɞ ɛɏůɞ, ɛŮ Űɞɜ ɞˊɞɑɞ ɞ Ɏɜɗɟɤˊɞɠ ɛˊɞɟŮɑ ɜŬ ˊŬɟŬŰɖɟɐůŮɘ 

Ůɝô ɞɚɞəɚɐɟɞɡ Űɖɜ ɔɐɘɜɖ ŮˊɘűɎɜŮɘŬ. ȼ ɄŬɟŬŰɐɟɖůɖ ũɖɠ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŮɟɛɖɜŮɑŬ əŬɘ əŬŰŬɜɧɖůɖ Űɤɜ ɛŮŰɟɐůŮɤɜ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐɠ 

ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŬɜŬəɚɎŰŬɘ ɐ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ Űɖɜ ɝɖɟɎ, Űɖ ɗɎɚŬůůŬ ɐ Űɖɜ ŬŰɛɧůűŬɘɟŬ, ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ůɢɏůŮɤɜ ɛŮŰŬɝɨ ŬɡŰɩɜ Űɤɜ ɛŮŰɟɐůŮɤɜ, ɛŮ ůəɞˊɧ Űɖɜ 

ŬɜŬɔɜɩɟɘůɖ Űɖɠ űɨůɖɠ əŬɘ əŬŰŬɜɞɛɐɠ Űɤɜ űŬɘɜɞɛɏɜɤɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ ɐ ůŰɖɜ 

ŬŰɛɧůűŬɘɟŬ (Mather, 2011). 

ȼ Ŭɜɗɟɩˊɘɜɖ ɧɟŬůɖ əŬŰŬɚŬɛɓɎɜŮɘ ɏɜŬ ɛɘəɟɧ ɛɏɟɞɠ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ. 

ũɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɚɖűɗŮɑ ɞ Ɏɜɗɟɤˊɞɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ ɜŬ ɛŮɚŮŰɐůŮɘ ɛɖ ɞɟŬŰɏɠ ˊŮɟɘɞɢɏɠ 

Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ, ɧˊɤɠ ŮɑɜŬɘ ɖ ɡˊɏɟɡɗɟɖ, ɖ ɗŮɟɛɘəɐ ɡˊɏɟɡɗɟɖ əŬɘ ŰŬ 

ɛɘəɟɞəɨɛŬŰŬ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑ ɧɟɔŬɜŬ. Ƀɘ ɛŮŰɟɐůŮɘɠ ŬɡŰɏɠ Űɤɜ űŬůɛŬŰɘəɩɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ ɐ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ˊɚɖɟɞűɞɟɑŮɠ 

ɔɘŬ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ Űɘɠ ɘŭɘɧŰɖŰɏɠ Űɞɡ.  

ȰŰůɘ, ɞɘ ɛŮŰɟɐůŮɘɠ Űɖɠ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ ɔɑɜɞɜŰŬɘ Ŭˊɧ ɧɟɔŬɜŬ, ɧˊɤɠ 

əɎɛŮɟŮɠ, ůŬɟɤŰɏɠ, ɚɏɘɕŮɟ, ůɡůŰɐɛŬŰŬ ɟŬɜŰɎɟ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ ůŮ ˊɚŬŰűɧɟɛŮɠ-űɞɟŮɑɠ 

(ˊ.ɢ. ŰɟɑˊɞŭŮɠ, ŬŮɟɞůəɎűɖ, ŭɘŬůŰɖɛɧˊɚɞɘŬ) (Jensen 2007, Mather 2011), əŬɘ əŬŰɎ ůɡɜɏˊŮɘŬ 

əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ ɏɜŬ ˊɚŮɞɜŮəŰɘəɧ ůɖɛŮɑɞ (Jong & Meer 2004, Richards & Jia 2006, 

Jensen 2007, Mather 2011). ɆŰɖ ůɡɜɏɢŮɘŬ, ɞɘ ɛŮŰɟɐůŮɘɠ Űɤɜ űŬůɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ ɐ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ɛŮŰŬűɟɎɕɞɜŰŬɘ ůŮ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ 

ɑŭɘɞ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɐ Űɞ űŬɘɜɧɛŮɜɞ ɐ ɛŮ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ŬɡŰɧ (Jong & 

Meer 2004, Jensen 2004, Mather 2011, Richards 2013). 

ȼ Ůəˊɞɛˊɐ ɐ ŬɜɎəɚŬůɖ Űɖɠ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ Ŭˊɧ ŰŬ ŭɘɎűɞɟŬ ŬɜŰɘəŮɑɛŮɜŬ 

ˊŬɟŬŰɐɟɖůɖɠ ŮɑɜŬɘ ůŮ ɔŮɜɘəɏɠ ɔɟŬɛɛɏɠ ɖ ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ŮɝŮŰɎɕŮŰŬɘ Ŭˊɧ Űɘɠ ŭɘŬŭɘəŬůɑŮɠ Űɖɠ 

ŰɖɚŮˊɘůəɧˊɖůɖɠ. ȼ ɗŮɛŮɚɘɩŭɖɠ Ŭɟɢɐ ˊɞɡ ŭɘɏˊŮɘ Űɖɜ ŰɖɚŮˊɘůəɧˊɖůɖ ŮɑɜŬɘ, ɧŰɘ ŰŬ ůŰɞɘɢŮɑŬ 

ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ əŬɘ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ŬɜŰŬɜŬəɚɞɨɜ, Ŭˊɞɟɟɞűɞɨɜ, 
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ɛŮŰŬűɏɟɞɡɜ ɐ Ůəˊɏɛˊɞɡɜ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ ůŮ ɧɚɞ Űɞ űɎůɛŬ Űɤɜ ɛɖəɩɜ əɨɛŬŰɞɠ, 

ŭɖɚŬŭɐ ůŰɞ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɧ űɎůɛŬ. ȼ ŮűŬɟɛɞɔɐ Űɖɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ůŰɖɟɑɕŮŰŬɘ ůŰɖ 

ŭɡɜŬŰɧŰɖŰŬ ůɡɚɚɞɔɐɠ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ůŮ ɏɜŬ ɛŮɔɎɚɞ Ůɨɟɞɠ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ 

űɎůɛŬŰɞɠ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞ ɔŮɔɞɜɧɠ, ɧŰɘ ɖ əŬŰŬɜɞɛɐ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ əɎɗŮ ůɩɛŬ 

ŬˊɞɟɟɞűɎ ɐ ŬɜŬəɚɎ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɛɐəɖ əɨɛŬŰɞɠ ŬˊɞŰŮɚŮɑ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ űɡůɘəɐɠ 

əŬɘ ɢɖɛɘəɐɠ ůɨůŰŬůɖɠ Űɞɡ (Slater, 1980). ɆɡɜŮˊɩɠ, əɎɗŮ ůɩɛŬ ɏɢŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɐ 

űŬůɛŬŰɘəɐ əŬŰŬɔɟŬűɐ ɎɟŬ, ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ɛŮŰŬɝɨ Űɞɡɠ ŭɘɎəɟɘůɖ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ ɢɘɧɜɘ 

Ŭˊɧ Űɞ ɜŮɟɧ, ɖ ɓɚɎůŰɖůɖ Ŭˊɧ Űɞ ɏŭŬűɞɠ, ŬəɧɛŬ əŬɘ ŰŬ ŭɘŬűɞɟŮŰɘəɎ ˊŮŰɟɩɛŬŰŬ ŬɚɚɎ əŬɘ 

ůŰɞɘɢŮɑŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŬŰɛɧůűŬɘɟŬ ɐ ɡˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ əŬɘ ɛɏůŬ ůŰɞ ɜŮɟɧ.     

ȼ Ůɝɏɚɘɝɖ Űɖɠ ŮˊɘůŰɐɛɖɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ɏɢŮɘ ɤɠ ɞɟɧůɖɛɞ Űɞ ɏŰɞɠ 1960 əŬɘ ɢɤɟɑɕŮŰŬɘ 

ůŰŬ ɢɟɧɜɘŬ ˊɟɘɜ əŬɘ ɛŮŰɎ Ŭˊɧ ŬɡŰɧ. ɇɞ 1960 ŮɑɜŬɘ ɖ ŬűŮŰɖɟɑŬ Űɖɠ ɏɜŬɟɝɖɠ Űɞɡ ŬɜŰŬɔɤɜɘůɛɞɨ 

ůŰɖɜ ŭɘŬůŰɖɛɘəɐ əŬɘ ŭɞɟɡűɞɟɘəɐ ɏɟŮɡɜŬ Űɤɜ ŰɧŰŮ ŭɨɞ ɡˊŮɟŭɡɜɎɛŮɤɜ. ɇɘɠ ŭŮəŬŮŰɑŮɠ ˊɟɘɜ Űɞ 

1960 ɡˊɐɟɢŮ ɛɧɜɞ ɖ űɤŰɞɔɟŬűɘəɐ ŰɖɚŮˊɘůəɧˊɖůɖ, ɧˊɞɡ ɔɘɜɧŰŬɜ ɢɟɐůɖ ŬˊɞəɚŮɘůŰɘəɎ 

űɤŰɞɔɟŬűɘɩɜ ɔɘŬ ůəɞˊɞɨɠ ůŰɟŬŰɘɤŰɘəɞɨɠ, əɡɟɑɤɠ əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ŭɨɞ ɄŬɔəɧůɛɘɤɜ 

Ʉɞɚɏɛɤɜ. ɄŬɟɎŭŮɘɔɛŬ Űɖɠ ŮűŬɟɛɞɔɐɠ Űɖɠ ūɤŰɞɔɟŬűɘəɐɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ŮɑɜŬɘ ɖ 

ˊŮɟɑˊŰɤůɖ Űɞɡ ˊɟɩŰɞɡ ɄŬɔəɞůɛɑɞɡ Ʉɞɚɏɛɞɡ, ɧŰŬɜ ŰŬ ŬɜŬɔɜɤɟɘůŰɘəɎ ŬŮɟɞˊɚɎɜŬ ˊŮŰɞɨůŬɜ 

ˊɎɜɤ Ŭˊɧ Űɘɠ ŭɡɜɎɛŮɘɠ Űɞɡ Ůɢɗɟɞɨ əŬɘ əŬŰɏɔɟŬűŬɜ Űɘɠ əɘɜɐůŮɘɠ Űɤɜ ůŰɟŬŰŮɡɛɎŰɤɜ, ɏɢɞɜŰŬɠ 

ůŰŮɟŮɩůŮɘ Ŭˊɚɏɠ űɤŰɞɔɟŬűɘəɏɠ ɛɖɢŬɜɏɠ ůŰɞ ŬŮɟɞˊɚɎɜɞ. Ƀɘ űɤŰɞɔɟŬűɑŮɠ ŬɡŰɏɠ ˊŬɟŮɑɢŬɜ 

ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖ ɗɏůɖ əŬɘ Űɖ ŭɨɜŬɛɖ Űɤɜ Ůɢɗɟɘəɩɜ ŭɡɜɎɛŮɤɜ. ȾŬŰɎ Űɞɜ ŭŮɨŰŮɟɞ 

ɄŬɔəɧůɛɘɞ ɄɧɚŮɛɞ, ɖ ŰŮɢɜɘəɐ ŰŮɚŮɘɞˊɞɘɐɗɖəŮ, ɛŮ ůŰɧɢɞ Űɖɜ ˊɟɞŮŰɞɘɛŬůɑŬ Űɖɠ ŬˊɧɓŬůɖɠ 

ůŰɖ ɁɞɟɛŬɜŭɑŬ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ, ɩůŰŮ ɜŬ ɢŬɟŰɞɔɟŬűɖɗɞɨɜ ɞɘ 

ůɡɜɗɐəŮɠ əŬŰɎ ɛɐəɞɠ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ əŬɘ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ ŰŬ əŬŰŬɚɚɖɚɧŰŮɟŬ ůɖɛŮɑŬ ɔɘŬ 

Űɖɜ ŬˊɧɓŬůɖ. Ⱥˊɘˊɚɏɞɜ, ɛɏŰɟɖůŬɜ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ əɡɛɎŰɤɜ ůŰŬ ˊŬɟɎɚɘŬ Ŭˊɧ ŬɡŰɧ 

ˊɟɞůŭɘɧɟɘůŬɜ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɡˊɞɚɧɔɘůŬɜ Űɞ ɓɎɗɞɠ Űɤɜ ɜŮɟɩɜ ůŰɘɠ 

ŬəŰɏɠ. Ⱥˊɑůɖɠ, ɛŮ Űɖ ɢɟɐůɖ ɡˊɏɟɡɗɟɞɡ űɘɚɛ ŰŬɡŰɞˊɞɑɖůŬɜ Űɖ ɓɚɎůŰɖůɖ əŬɘ Űɖ ŭɘɏəɟɘɜŬɜ 

Ŭˊɧ Űɞ əŬɛɞɡűɚɎɕ Űɤɜ Ůɢɗɟɩɜ (ȷůŰɎɟŬɠ 2011, Avery & Berlin 1992). 

ɆŰɖ ŭŮəŬŮŰɑŬ Űɞɡ 1960 əŬŰŬůəŮɡɎůŰɖəŬɜ űɘɚɛ ŮɡŬɑůɗɖŰŬ ůŰŬ ŭɘɎűɞɟŬ ɛɐəɖ əɨɛŬŰɞɠ, ɛŮ 

ŰŬ ɞˊɞɑŬ ɛˊɧɟŮůŬɜ ɜŬ ɢŬɟŰɞɔɟŬűɖɗɞɨɜ Ůˊɘˊɚɏɞɜ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ŮŭɎűɞɡɠ, ɧˊɤɠ ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɞɘ ŭɘŬűɞɟŮŰɘəɞɑ Űɨˊɞɘ ɓɚɎůŰɖůɖɠ. ȰˊŮɘŰŬ, ɖ ŬɜɎˊŰɡɝɖ əŬɘ Ůɝɏɚɘɝɖ Űɤɜ 

ŭɞɟɡűɧɟɤɜ ɐŰŬɜ ɟŬɔŭŬɑŬ ɛŮ ůɖɛŬɜŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ. ɀŮŰɎ Űɘɠ ŮˊŬɜŭɟɤɛɏɜŮɠ ˊŰɐůŮɘɠ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ Mercury (1961-1963) Ŭˊɧ Űɖɜ Ⱥɗɜɘəɐ ɈˊɖɟŮůɑŬ ȷŮɟɞɜŬɡŰɘəɐɠ əŬɘ 

ȹɘŬůŰɐɛŬŰɞɠ Űɤɜ ȼ.Ʉ.ȷ (NASA) ŬɜŬˊŰɨɢɗɖəŮ ɖ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ ɛɖ űɤŰɞɔɟŬűɘəɐɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ. ɇŬ ɛɖ űɤŰɞɔɟŬűɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ůɡůŰɐɛŬŰŬ əŬŰŬɔɟɎűɞɡɜ ˊɏɟŬ Ŭˊɧ Űɞ 

ɞɟŬŰɧ ŰɛɐɛŬ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ, əŬŰɎ ˊŮɟɑˊŰɤůɖ ůŰɞ ɡˊɏɟɡɗɟɞ əŬɘ ůŰɞ 

ɛɘəɟɞəɡɛŬŰɘəɧ ŰɛɐɛŬ (ȺȽȾɃɁȷ 3). Ƀɘ ŮɘəɧɜŮɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ ɏɢɞɡɜ ɛŮɔɎɚɞ Ůɨɟɞɠ 

ɢɤɟɘəɐɠ, űŬůɛŬŰɘəɐɠ, əŬɘ ɟŬŭɘɞɛŮŰɟɘəɐɠ ŬɜɎɚɡůɖ, əŬɗɩɠ əŬɘ ŮˊŬɜŬɚɖɣɘɛɧŰɖŰŬɠ 

(ŭɘŬɢɟɞɜɘəɐɠ ŬɜɎɚɡůɖɠ) (ɄŬɟɢŬɟɑŭɖɠ, 2015). 

 

ȺȽȾɃɁȷ 3: ȾɨɟɘŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ əŬɘ ŰŬ əŬɜɎɚɘŬ Űɞɡ, ɛŮ Űɞ 

ɛɐəɞɠ əɨɛŬŰɞɠ əŬɘ Űɖ ůɡɢɜɧŰɖŰɎ Űɞɡɠ (ɄŬɟɢŬɟɑŭɖɠ, 2015). 

ȼ ŭŮəŬŮŰɑŬ Űɞɡ 1970 ŮɑɜŬɘ ɞɟɧůɖɛɞ ɚɧɔɤ Űɖɠ ůɡůŰɖɛŬŰɘəɐɠ ŮəŰɧɝŮɡůɖɠ Ŭˊɧ Űɖ NASA ɛɖ 
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ŮˊŬɜŭɟɤɛɏɜɤɜ ŭɞɟɡűɧɟɤɜ ŬɜɑɢɜŮɡůɖɠ űɡůɘəɩɜ ˊɧɟɤɜ Űɖɠ ũɖɠ Űɖɠ ůŮɘɟɎɠ LANDSAT. Ƀ 

ˊɟɩŰɞɠ ŭɞɟɡűɧɟɞɠ ERTS-1 (Earth Resources Technology Satellite-1) ɏɔɘɜŮ ˊŮɟɘůůɧŰŮɟɞ 

ɔɜɤůŰɧɠ ɛŮ Űɖɜ ɞɜɞɛŬůɑŬ LANDSAT-1, əŬɘ ůɡɜɞŭŮɨŰɖəŮ Ŭˊɧ Űɖɜ ŬŭɘɎɚŮɘˊŰɖ ŮəŰɧɝŮɡůɖ 

ɛɘŬɠ ůŮɘɟɎɠ ˊŬɜɞɛɞɘɧŰɡˊɤɜ ŭɞɟɡűɞɟɘəɩɜ ůɡůŰɖɛɎŰɤɜ ɛɏɢɟɘ ůɐɛŮɟŬ (ɞ ˊɘɞ ˊɟɧůűŬŰɞɠ 

ŮəŰɞɝŮɨŰɖəŮ Űɞɜ ɆŮˊŰɏɛɓɟɘɞ Űɞɡ 2021, LANDSAT-9). ȼ ˊɟɧɞŭɞɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ůŮ 

ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ˊɟɧɞŭɞ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ɏŭɤůŮ ɛŮɔɎɚɖ ɩɗɖůɖ ůŰɞ Ůɜ ɚɧɔɤ ŬɜŰɘəŮɑɛŮɜɞ, 

ɛɏůɤ Űɖɠ ŬɜɎˊŰɡɝɖɠ Ůɘŭɘəɩɜ ɚɞɔɘůɛɘəɩɜ əŬɘ ɡˊɞɚɞɔɘůŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ɛŮɗɧŭɤɜ 

ɣɖűɘŬəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ Ůɘəɧɜɤɜ/ŭŮŭɞɛɏɜɤɜ ə.Ŭ. ɆŰɧɢɞɠ ɐŰŬɜ ˊɎɜŰŬ ɖ ɞˊŰɘəɐ ɓŮɚŰɑɤůɖ 

(Ůɜɑůɢɡůɖ) Űɤɜ Ůɘəɧɜɤɜ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ɢɟɖůŰɩɜ ˊŬɟɏɢɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ 

ɔɘŬ Űɖɜ ŮˊɘűɎɜŮɘŬ, Űɖɜ əŬŰŬɜɞɛɐ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬɘ űŬɘɜɞɛɏɜɤɜ ůŰɞ ɢɩɟɞ, Űɞɜ 

əŬɗɞɟɘůɛɧ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡɠ.  ɀŮŰɎ Ŭˊɧ ŬɟəŮŰɎ ɢɟɧɜɘŬ əŬɘ ůɖɛŬɜŰɘəɎ ɎɚɛŬŰŬ Űɖɠ 

ŮˊɘůŰɐɛɖɠ əŬɘ ŰŮɢɜɞɚɞɔɑŬɠ Űɖɠ, ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ɗŮɤɟŮɑŰŬɘ ɤɠ ɏɜŬɠ əɚɎŭɞɠ ɛŮ ˊɞɚɚɏɠ 

ŮűŬɟɛɞɔɏɠ ůŮ ɏɜŬ Ůɨɟɞɠ ŮˊɘůŰɖɛɞɜɘəɩɜ ˊŮŭɑɤɜ. ȷˊɧ Űɖɜ ŮəŰɧɝŮɡůɖ Űɞɡ ˊɟɩŰɞɡ ŭɞɟɡűɧɟɞɡ 

ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ (1972) ɛɏɢɟɘ ůɐɛŮɟŬ ŮəŬŰɞɜŰɎŭŮɠ ŭɞɟɡűɧɟɞɘ ŮɑɜŬɘ ůŮ ŰɟɞɢɘɎ, 

ˊŬɟɏɢɞɜŰŬɠ ůɡůŰɖɛŬŰɘəɎ ˊɚɖɗɩɟŬ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɞˊŰɘəɩɜ əŬɘ ɟŬɜŰɎɟ, ůŮ 

ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ (Wang et al., 2012).  

ɇŬ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ŬˊɞŰŮɚɞɨɜ ŭɘůŭɘɎůŰŬŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŬˊɞəŰɩɜŰŬɘ 

Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ ůŰɖ ũɖ, ůŮ ŬŮɟɞůəɎűɖ ɐ ůŮ ŭɘŬůŰɖɛɘəɏɠ ˊɚŬŰűɧɟɛŮɠ 

(Rajyalakshmi et al., 2016). ɆŮ əɎˊɞɘŮɠ ˊŮɟɘˊŰɩůŮɘɠ Ŭˊɧ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɏɠ ɛˊɞɟŮɑ ɜŬ 

ŮɝŬɢɗŮɑ əŬɘ ɖ ŰɟɑŰɖ ŭɘɎůŰŬůɖ (ɡɣɞɛŮŰɟɘəɏɠ ŭɘŬűɞɟɏɠ), Ůɜɩ ɤɠ ŰɏŰŬɟŰɖ çŭɘɎůŰŬůɖè (ɢɟɧɜɞɠ)  

ɗŮɤɟŮɑŰŬɘ ůɡɜɐɗɤɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɞɡ ˊŬɟɏɢɞɡɜ ɔɘŬ ůɡůŰɖɛŬŰɘəɐ ŭɘŬɢɟɞɜɘəɐ ˊŬɟŬŰɐɟɖůɖ.  

ȰɜŬ Ŭˊɧ ŰŬ ˊɘɞ ůɖɛŬɜŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎŰɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɖ ůɢŮŰɘəɎ 

ɎɛŮůɖ ŭɘŬɗŮůɘɛɧŰɖŰɎ Űɞɡɠ ůŮ ɣɖűɘŬəɐ ɛɞɟűɐ (Richards, 2013), ˊŬɟɏɢɞɜŰŬɠ ˊɞůɞŰɘəɏɠ əŬɘ 

ˊɞɘɞŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ (Vaiphasa et al., 2011). ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŬɡŰɎ əŬɗɘůŰɞɨɜ ŰŬ 

ŭŮŭɞɛɏɜŬ ɏɜŬ ˊɞɚɨŰɘɛɞ ŮɟɔŬɚŮɑɞ Űɧůɞ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ əŬɘ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɡɚɘəɩɜ ɐ 

ŬɜŰɘəŮɘɛɏɜɤɜ Űɖɠ ɔɐɘɜɖɠ ŮˊɘűɎɜŮɘŬɠ, ɧůɞ əŬɘ ɔɘŬ Űɖɜ ɛɏŰɟɖůɖ əŬɘ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɢɤɟɘəɩɜ 

əŬɘ ɓɘɞűɡůɘəɩɜ ɘŭɘɞŰɐŰɤɜ ɐ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ (Jong & Meer 2004, Richards & Jia 

2006). 

ɆŰɖɜ ɇɖɚŮˊɘůəɧˊɖůɖ, əɎɗŮ ŮɘəɧɜŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɑŬ ůŰɞɘɢŮɘɩŭɖ ŮˊɘűɎɜŮɘŬ ŬɜɎɚɡůɖɠ, ɖ 

ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ ŮɘəɞɜɞůŰɞɘɢŮɑɞ (pixel) əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ əɎˊɞɘŬ Űɘɛɐ 

ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ əŬŰŬɢɤɟŮɑŰŬɘ ůŮ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ Űɖɠ ŮɘəɧɜŬɠ əŬɘ ůɡɜɗɏŰŮɘ Űɖɜ 

ŮˊɘűɎɜŮɘŬ ɛŮɚɏŰɖɠ. ȼ Űɘɛɐ ˊɞɡ ɚŬɛɓɎɜŮɘ Űɞ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŮ ɏɜŬ 

ŭɘŬűɞɟŮŰɘəɧ ɢɟɩɛŬ ɐ ůŮ Ŭˊɧɢɟɤůɖ (ŰɡˊɘəɎ Űɞɡ ɔəɟɘ) ɔɘŬ ɜŬ ŬˊɞŭɩůŮɘ Űɖɜ ŮɘəɧɜŬ. ɀŮ Űɘɠ 

əŬŰɎɚɚɖɚŮɠ ŮˊŮɝŮɟɔŬůɑŮɠ Űɤɜ ɣɖűɘŬəɩɜ ŬɡŰɩɜ ŭŮŭɞɛɏɜɤɜ ɚŬɛɓɎɜɞɜŰŬɘ ŭɘŬűɞɟŮŰɘəɎ 

ŬˊɞŰŮɚɏůɛŬŰŬ ɔɘŬ ɢɟɐůɖ ůŮ ˊɚɖɗɩɟŬ ŮűŬɟɛɞɔɩɜ.  

Ƀɘ ŮɘəɧɜŮɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ˊŬɟɏɢɞɡɜ ŬəɟɘɓŮɑɠ ɔŮɤ-ˊɚɖɟɞűɞɟɑŮɠ ɔɟɐɔɞɟŬ, 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ əŬɘ ɞɚɞəɚɖɟɤɛɏɜŬ (Wu & Li 2009, Shahbaz et al. 2012), ŬˊɞŰŮɚɩɜŰŬɠ ɛɘŬ 

ˊɞɚɨ ůɖɛŬɜŰɘəɐ (əɡɟɑɤɠ ůŮ ɧɔəɞ) ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ůŮ ɏɜŬ GIS, ɤɠ ɛɏɟɞɠ Űɤɜ ɔŮɤɔɟŬűɘəɩɜ 

ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ ɐ/əŬɘ ɤɠ ɢɎɟŰŮɠ (ŬˊɞŰŮɚɩɜŰŬɠ Űɞ ɢŬɟŰɞɔɟŬűɘəɧ ɡˊɧɓŬɗɟɞ) (Richards & 

Jia 2006, Schowengerdt 2007, Mather 2011). Ⱥˊɑůɖɠ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ɚɞɔɘůɛɘəɎ ˊɞɡ 

ɡɚɞˊɞɘɞɨɜ ŭɘŬŭɘəŰɡŬəɏɠ ŬˊŮɘəɞɜɑůŮɘɠ, ɧˊɤɠ ŮɑɜŬɘ ˊ.ɢ. Űɞ Google EarthÊ.  

ɀŮ Űɖ ɢɟɐůɖ ɚɞɘˊɧɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ, ŰŬ 

ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ɗŬ ŬɜŬɚɡɗɞɨɜ əŬɘ ɗŬ ŮɝŬɢɗɞɨɜ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ ŰŬ ɡˊɧ ɛŮɚɏŰɖ 

ŬɜŰɘəŮɑɛŮɜŬ, Űɘɠ ˊŮɟɘɞɢɏɠ əŬɘ ŰŬ űŬɘɜɧɛŮɜŬ.  

ȼ ŬɜɎɚɡůɖ ɣɖűɘŬəɐɠ ŮɘəɧɜŬɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ŮˊŮɝŮɟɔŬůɑŬ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖ 

ɓɞɐɗŮɘŬ ɡˊɞɚɞɔɘůŰɐ. ȼ ɚɞɔɘəɐ Űɖɠ ɣɖűɘŬəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ Űɖɠ ŮɘəɧɜŬɠ ŮɑɜŬɘ ůŰɖ ɓɎůɖ Űɖɠ 

ŬɟəŮŰɎ Ŭˊɚɐ, ɤůŰɧůɞ ɞɘ Ůˊɘɛɏɟɞɡɠ ŭɘŬŭɘəŬůɑŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŭɨɜŬɜŰŬɘ ɜŬ 

ŮɑɜŬɘ ŬɟəŮŰɎ ɏɤɠ ŮɝŬɘɟŮŰɘəɎ ˊɞɚɨˊɚɞəŮɠ. ɆŮ ɔŮɜɘəɏɠ ɚɞɘˊɧɜ ɔɟŬɛɛɏɠ, ŰŬ ŭŮŭɞɛɏɜŬ ɐ ɞɘ 

ŮɘəɧɜŮɠ (ɛɘŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ) ŰɟɞűɞŭɞŰɞɨɜŰŬɘ ůŮ ɡˊɞɚɞɔɘůŰɘəɎ ůɡůŰɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ 
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ŮəŰŮɚɞɨɜ ŬɚɚɖɚɞɡɢɑŮɠ ˊɟɞəŬɗɞɟɘůɛɏɜɤɜ Ŭɚɔɞɟɑɗɛɤɜ (ɧˊɤɠ ɛɑŬ Ůɝɑůɤůɖ ɐ ɛɑŬ ůŮɘɟɎ 

ŮɝɘůɩůŮɤɜ). Ƀɘ Ŭɚɔɧɟɘɗɛɞɘ ŬɡŰɞɑ ɚŬɛɓɎɜɞɡɜ Űɘɠ Űɘɛɏɠ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɤɠ ŭŮŭɞɛɏɜŬ 

ŮɘůŬɔɤɔɐɠ, Ůɜɩ, ůɡɜɐɗɤɠ, ɖ ɏɝɞŭɞɠ ɗŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ɜɏŬ ɣɖűɘŬəɐ ŮɘəɧɜŬ, ůŰɖɜ ɞˊɞɑŬ 

ɞɘ Űɘɛɏɠ Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ɗŬ ŮɑɜŬɘ Űɞ ŬˊɞŰɏɚŮůɛŬ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ ˊɞɡ ɛŮůɞɚɎɓɖůŬɜ. 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ Ůˊɘɛɏɟɞɡɠ ŰŮɢɜɘəɏɠ ŮˊŮɝŮɟɔŬůɑŬɠ ɣɖűɘŬəɐɠ ŮɘəɧɜŬɠ, ŬɚɚɎ ɛɘŬ əɨɟɘŬ 

əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ ŮɑɜŬɘ ɖ Ŭəɧɚɞɡɗɖ (Lillesand, Kiefer & Chipman 2015, 

Liu & Mason 2016): 

1. ɄɟɞŮˊŮɝŮɟɔŬůɑŬ ŮɘəɧɜŬɠ. ȺɑɜŬɘ ɖ ŭɘɧɟɗɤůɖ Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ˊŬɟŬɛɞɟűɩůŮɤɜ əŬɘ 

Ɏɚɚɤɜ ŮˊɘŭɟɎůŮɤɜ ˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŰɖɜ ŮɘəɧɜŬ, ɩůŰŮ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ ɛɘŬ 

ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ Ŭɟɢɘəɐɠ ůəɖɜɐɠ ˊɘɞ əɞɜŰɎ ůŰɖɜ ˊɟŬɔɛŬŰɘəɐ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɖɠ Ŭɟɢɘəɐɠ ŮɘəɧɜŬɠ ɔɘŬ Űɖɜ ŬˊŬɚɞɘűɐ Űɡɢɧɜ 

çɗɞɟɨɓɞɡè ˊɞɡ ɡˊɎɟɢŮɘ ůŰŬ ŭŮŭɞɛɏɜŬ, Űɖ ɟŬŭɘɞɛŮŰɟɘəɐ ɓŬɗɛɞɜɧɛɖůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ, Űɖ ŭɘɧɟɗɤůɖ ɔŮɤɛŮŰɟɘəɩɜ ůűŬɚɛɎŰɤɜ əŬɘ Űɖɜ ŮˊɏəŰŬůɖ ɐ ˊŮɟɘɞɟɘůɛɧ 

Űɖɠ ɏəŰŬůɖɠ ɛɘŬɠ ŮɘəɧɜŬɠ ɛɏůɤ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɛɤůŬɥəɞɨ ɐ ɡˊɞůɡɜɧɚɞɡ ŬɜŰɑůŰɞɘɢŬ. 

2. ȸŮɚŰɑɤůɖ ŮɘəɧɜŬɠ. ȺűŬɟɛɧɕŮŰŬɘ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛŮŰŬŰɟŬˊɞɨɜ ɞɘ ŮɘəɧɜŮɠ ůŮ ŰɏŰɞɘŬ 

ɛɞɟűɐ ˊɞɡ ɜŬ ŮɝɡˊɖɟŮŰŮɑ Űɖ ɛŮŰɏˊŮɘŰŬ ŮɟɛɖɜŮɑŬ Űɞɡɠ. ɆŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ, ɖ 

ɓŮɚŰɑɤůɖ Űɖɠ ŮɘəɧɜŬɠ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖ ɓŮɚŰɑɤůɖ Űɖɠ ŭɘɎəɟɘůɖɠ Űɤɜ 

ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŮ ɛɘŬ ůəɖɜɐ. ɀŮŰŬɝɨ Űɤɜ ŰŮɢɜɘəɩɜ ɓŮɚŰɑɤůɖɠ ɛɘŬ ŮɘəɧɜŬɠ 

ůɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ˊ.ɢ. ɖ ˊŬɟŬɔɤɔɐ ɢɟɤɛŬŰɘəɩɜ ůɡɜɗɏŰɤɜ, ɖ ˊɟɞůŬɟɛɞɔɐ Űɖɠ 

ŬɜŰɑɗŮůɖɠ, ɖ ŮűŬɟɛɞɔɐ ɢɤɟɘəɩɜ űɑɚŰɟɤɜ (ɓŮɚŰɑɤůɖ Ŭəɛɩɜ, ɛŮŰŬůɢɖɛŬŰɘůɛɧɠ 

Fourier), əŬɗɩɠ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɚɧɔɤɜ űŬůɛŬŰɘəɩɜ ɕɤɜɩɜ əŬɘ űŬůɛŬŰɘəɩɜ 

ŭŮɘəŰɩɜ ə.Ŭ. 

3. ɇŬɝɘɜɧɛɖůɖ ŮɘəɧɜŬɠ. Ƀ ůŰɧɢɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮɑɜŬɘ ɜŬ ŬɜŰɘəŬŰŬůŰɐůŮɘ Űɖɜ ɞˊŰɘəɐ 

ŮɟɛɖɜŮɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɘəɧɜŬɠ ɛŮ ˊɞůɞŰɘəɏɠ ŰŮɢɜɘəɏɠ ɔɘŬ Űɖɜ ŬɡŰɞɛŬŰɞˊɞɑɖůɖ Űɖɠ 

ŬɜŬɔɜɩɟɘůɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůŮ ɛɘŬ ůəɖɜɐ. ȷɡŰɐ ůɡɜɐɗɤɠ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 

ŬɜɎɚɡůɖ ˊɞɚɚŬˊɚɩɜ űŬůɛŬŰɘəɩɜ ɕɤɜɩɜ ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɞɡ Űɨˊɞɡ əɎɚɡɣɖɠ 

ɔɖɠ ɔɘŬ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ ůŮ ɛɘŬ ŮɘəɧɜŬ. ȼ ŬɜɎɚɡůɖ ŬɡŰɐ ɛˊɞɟŮɑ ɜŬ ɡɚɞˊɞɘɖɗŮɑ 

ŮɑŰŮ ɛɏůɤ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ˊɞɡ ɞɛŬŭɞˊɞɘŮɑ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ ɛŮ ˊŬɟɧɛɞɘŬ 

űŬůɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ŮɜŰɎůůŮŰŬɘ ůŰɞ ɔŮɜɘəɧŰŮɟɞ ˊɚŬɑůɘɞ Űɖɠ ŬɜŬɔɜɩɟɘůɖɠ 

űŬůɛŬŰɘəɞɨ ˊɟɞŰɨˊɞɡ ŮɑŰŮ ɛɏůɤ Űɖɠ ŰŬɝɘɜɧɛɖůɖɠ ˊɞɡ ɞɛŬŭɞˊɞɘŮɑ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ 

ɛŮ ɓɎůɖ Űɖ ɢɤɟɘəɐ Űɞɡɠ ůɢɏůɖ ɛŮ ŰŬ ɔŮɘŰɞɜɘəɎ ŮɘəɞɜɞůŰɞɘɢŮɑŬ əŬɘ ŮɜŰɎůůŮŰŬɘ ůŰɞ 

ɔŮɜɘəɧŰŮɟɞ ˊɚŬɑůɘɞ Űɖɠ ŬɜŬɔɜɩɟɘůɖɠ ɢɤɟɘəɞɨ ˊɟɞŰɨˊɞɡ. ȺɜŭŮɘəŰɘəɎ, ŰŬ 

ŰŬɝɘɜɞɛɖɛɏɜŬ ŭŮŭɞɛɏɜŬ ɛˊɞɟɞɨɜ ůŰɖ ůɡɜɏɢŮɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɖɜ 

ˊŬɟŬɔɤɔɐ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ əɎɚɡɣɖɠ ɔɖɠ ɐ/əŬɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŭɘɎűɞɟɤɜ 

ůŰŬŰɘůŰɘəɩɜ ůŰɞɘɢŮɑɤɜ. 

4. ɆɡɔɢɩɜŮɡůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ŮɜůɤɛɎŰɤůɖ GIS. ȷɡŰɏɠ ɞɘ ŭɘŬŭɘəŬůɑŮɠ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɞ ůɡɜŭɡŬůɛɧ ŰɖɚŮˊɘůəɞˊɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ ɛŮ ɎɚɚŮɠ ɔŮɤɢɤɟɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ. 

5. ȷɜɎɚɡůɖ Űɤɜ ŭɘŬɢɟɞɜɘəɩɜ ŬɚɚŬɔɩɜ. Ʉɞɚɚɏɠ ŰɖɚŮˊɘůəɞˊɘəɏɠ ɛŮɚɏŰŮɠ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ ŬɜɎɚɡůɖ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɤɜ Ůɘəɧɜɤɜ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ 

ɢɟɞɜɘəɏɠ ůŰɘɔɛɏɠ (ɢɟɞɜɞůŮɘɟɩɜ), ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ɏəŰŬůɖɠ əŬɘ Űɖɠ űɨůɖɠ 

Űɤɜ ŬɚɚŬɔɩɜ ůŰɖɜ ˊɎɟɞŭɞ Űɞɡ ɢɟɧɜɞɡ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ ŮɜŰɎůůɞɜŰŬɘ ɞɘ ŭɘɎűɞɟɞɘ 

Ŭɚɔɧɟɘɗɛɞɘ ŬɜɑɢɜŮɡůɖɠ ŬɚɚŬɔɩɜ. 

ɆɐɛŮɟŬ ˊɞɚɚɎ Ŭˊɧ ŰŬ ˊŬɟŬˊɎɜɤ ɓŬůɘəɎ ůŰɎŭɘŬ ŮɑɜŬɘ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜŬ əŬɘ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ˊɚŬŰűɧɟɛŮɠ ŬɜɎəŰɖůɖɠ, ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŬɜɎɚɡůɖɠ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ əŬɘ Ɏɚɚɤɜ ɔŮɤɢɤɟɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ. 

ɇɏɚɞɠ, ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ŬˊɞŰŮɚŮɑ ŮˊɘůŰɐɛɖ ɎɟɟɖəŰŬ ůɡɜŭŮŭŮɛɏɜɖ ɛŮ Űɖ 

ūɤŰɞɔɟŬɛɛŮŰɟɑŬ, ɤɠ «Űɏɢɜɖ, ŮˊɘůŰɐɛɖ əŬɘ ŰŮɢɜɞɚɞɔɑŬ Űɖɠ ŬˊɧəŰɖůɖɠ ŬɝɘɧˊɘůŰɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ Ŭˊɧ ŬˊŮɘəɧɜɘůɖ ɢɤɟɑɠ ŮˊŬűɐ əŬɘ Ŭˊɧ ɎɚɚŬ ůɡůŰɐɛŬŰŬ ŬɘůɗɖŰɐɟɤɜ ɔɘŬ Űɖ ũɖ əŬɘ 
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Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ əŬɘ ɎɚɚŬ űɡůɘəɎ ŬɜŰɘəŮɑɛŮɜŬ əŬɘ ŭɘŬŭɘəŬůɑŮɠ, ɛɏůɤ əŬŰŬɔɟŬűɐɠ, ɛɏŰɟɖůɖɠ, 

ŬɜɎɚɡůɖɠ əŬɘ ŬɜŬˊŬɟɎůŰŬůɖɠ» (URL 32). ɃɡůɘŬůŰɘəɎ, ɖ ɇɖɚŮˊɘůəɧˊɖůɖ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ 

ˊɖɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɖ ūɤŰɞɔɟŬɛɛŮŰɟɑŬ, Ůɜɩ ɖ ūɤŰɞɔɟŬɛɛŮŰɟɑŬ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ 

əŬŰŬɚŬɛɓɎɜŮɘ ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɤɜ ɛŮɗɧŭɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

ŭŮŭɞɛɏɜɤɜ. 

 

2.4.1  ɇɈɄɃȽ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ 

 

ȺˊɑɔŮɘŬ ɇɖɚŮˊɘůəɧˊɖůɖ 

Ƀɘ ŬɘůɗɖŰɐɟŮɠ ŮŭɎűɞɡɠ (ground-based sensors) ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůɡɢɜɎ ɔɘŬ Űɖɜ 

əŬŰŬɔɟŬűɐ ɚŮˊŰɞɛŮɟɩɜ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŮˊɘűɎɜŮɘŬ, ɞɘ ɞˊɞɑŮɠ ůɡɔəɟɑɜɞɜŰŬɘ ɛŮ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ ŬŮɟɞůəɎűɖ ɐ ŭɞɟɡűɞɟɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ. ɆŮ ɞɟɘůɛɏɜŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ, ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɞɜ əŬɚɨŰŮɟɞ ɢŬɟŬəŰɖɟɘůɛɧ Űɞɡ ůŰɧɢɞɡ, ɞ 

ɞˊɞɑɞɠ ŬˊŮɘəɞɜɑɕŮŰŬɘ Ŭˊɧ ŬɡŰɞɨɠ Űɞɡɠ Ɏɚɚɞɡɠ ŬɘůɗɖŰɐɟŮɠ, əŬɗɘůŰɩɜŰŬɠ ŭɡɜŬŰɐ Űɖɜ ɓɏɚŰɘůŰɖ 

əŬŰŬɜɧɖůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ůŰɖɜ ŮəɎůŰɞŰŮ ŮɘəɧɜŬ. 

ȾŬŰɎ ŬɜŰɘůŰɞɘɢɑŬ ɛŮ Űɞɡɠ ˊŬɗɖŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŮ 

ŭɞɟɡűɧɟɞɡɠ (ɓɚ. ůɡɜɏɢŮɘŬ ˊŬɟɧɜŰɞɠ ɡˊɞəŮűŬɚŬɑɞɡ) əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ůŰɞ ɞˊŰɘəɧ űɎůɛŬ, 

ɡˊɎɟɢɞɡɜ űɞɟɖŰɎ ɧɟɔŬɜŬ ï ŰŬ űŬůɛŬŰɞɟŬŭɘɧɛŮŰɟŬ (spectroradiometers) - ŰŬ ɞˊɞɑŬ 

ŮəŰŮɚɞɨɜ ˊŬɟŬˊɚɐůɘŮɠ ɚŮɘŰɞɡɟɔɑŮɠ Ůˊɑ Űɞɡ ŮŭɎűɞɡɠ. 

ɋɠ Ůə ŰɞɨŰɞɡ, ɏɜŬ űŬůɛŬŰɞɟŬŭɘɧɛŮŰɟɞ ɛŮŰɟɎ Űɖɜ ɏɜŰŬůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ 

ɐ ŬɜŬəɚɎŰŬɘ Ŭˊɧ ŰŬ ɡˊɧ ɛŮɚɏŰɖ ŬɜŰɘəŮɑɛŮɜŬ ůŮ ŭɘɎűɞɟŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ űɎůɛŬŰɞɠ 

(ˊɞɚɡűŬůɛŬŰɘəɐ ɐ ɡˊŮɟűŬůɛŬŰɘəɐ ŰɖɚŮˊɘůəɧˊɖůɖ), ůɢŮŭɘŬůɛɏɜŮɠ ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ 

ˊɞɘəɑɚɚɤɜ ˊŬɟŬɛɏŰɟɤɜ ɔŮɤűɡůɘəɞɨ (ɛŮ Űɖɜ ŮɡɟŮɑŬ ɏɜɜɞɘŬ) ŮɜŭɘŬűɏɟɞɜŰɞɠ (URL 04). 

ɇɡˊɘəɎ, ɖ űŬůɛŬŰɞɟŬŭɘɞɛŮŰɟɑŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɠ ŬəɧɚɞɡɗŮɠ ˊŮɟɘɞɢɏɠ Űɞɡ 

ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ: 

- ɈˊŮɟɘɩŭɖɠ (Ultraviolet/UV): 1 nm ï 400 nm 

- ɃɟŬŰɐ- ȾɞɜŰɘɜɐ Ɉˊɏɟɡɗɟɖ (Visible-near Infrared/VNIR): 400 nm ï 750 nm 

- ȸɟŬɢŮɑŬ Ɉˊɏɟɡɗɟɖ (Short-wave Infrared/SWIR): 750 nm ï 2500 nm 

- ɀɏůɖ Ɉˊɏɟɡɗɟɖ (Mid Infrared/MIR): 2500 nm ï 5000 nm 

- ŪŮɟɛɘəɐ (Thermal Infrared/TIR): 7500 nm ï 15000 nm 

 

Ⱥˊɘˊɚɏɞɜ, ŰŬ ɧɟɔŬɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɔɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ 

ɢɩɟɤɜ, ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ɛŮŰɟɐůɞɡɜ əŬɘ ɜŬ ŬɜŬəŬŰŬůəŮɡɎůɞɡɜ Űɞɜ ŰɟɘůŭɘɎůŰŬŰɞ əɧůɛɞ 

ɔɟɐɔɞɟŬ əŬɘ ɛŮ ŬˊɞŰŮɚŮůɛŬŰɘəɧ Űɟɧˊɞ. ŪŮɤɟɞɨɜŰŬɘ ɛɘŬ ɞɘəɞɜɞɛɘəɐ ɚɨůɖ, ɚɧɔɤ Űɞɡ 

ɛŮɘɤɛɏɜɞɡ ɢɟɧɜɞɡ ˊŬɟŬɛɞɜɐɠ ůŰɞ ˊŮŭɑɞ ɏɟŮɡɜŬɠ əŬɘ Űɞɡ ˊŮɟɘɞɟɘůɛɏɜɞɡ Ŭɟɘɗɛɞɨ 

ŮɟɔŬŰɞɤɟɩɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŰɟɘůŭɘɎůŰŬŰɞɡ (3D) ɛɞɜŰɏɚɞɡ 

(ɇůɘɞɨəŬɠ, 2009). 

Ƀɘ ŬɘůɗɖŰɐɟŮɠ ŰŮɢɜɞɚɞɔɑŬɠ ɚɏɘɕŮɟ (LIght Detection And Ranging/LIDAR), ɧˊɤɠ əŬɘ ŰŬ 

ˊŮɟɘůůɧŰŮɟŬ ɟŬɜŰɎɟ, ŬˊɞŰŮɚɞɨɜ ŮɜŮɟɔɖŰɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ůɡůŰɐɛŬŰŬ. ȼ ŭɘŬűɞɟɎ Űɤɜ ŭɨɞ 

ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ, ˊɤɠ ɞɘ ŬɘůɗɖŰɐɟŮɠ LIDAR ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŬɚɛɞɨɠ űɤŰɧɠ ŰŮɢɜɞɚɞɔɑŬɠ 

ɚɏɘɕŮɟ, ŬɜŰɑ ɔɘŬ ˊŬɚɛɞɨɠ ɛɘəɟɞəɡɛŬŰɘəɐɠ ŮɜɏɟɔŮɘŬɠ, ɔɘŬ ɜŬ çűɤŰɑɕɞɡɜè Űɞ ɏŭŬűɞɠ. ȼ ɢɟɐůɖ 

Űɤɜ ůɡůŰɖɛɎŰɤɜ LIDAR (ŮˊɑɔŮɘɤɜ, ŬŮɟɞɛŮŰŬűŮɟɧɛŮɜɤɜ) ɏɢŮɘ ŬɡɝɖɗŮɑ ůɖɛŬɜŰɘəɎ əŬɘ ɞɘ 

ˊɟɞɞˊŰɘəɏɠ ŮűŬɟɛɞɔɐɠ Űɞɡɠ ŮɑɜŬɘ ˊɞɚɨ ɛŮɔɎɚŮɠ ůɐɛŮɟŬ əŬɘ ɛŮɚɚɞɜŰɘəɎ (Lillesand, Kiefer & 

Chipman 2015, Emery Camps & Rodriguez-Cassola 2017, Liang & Wang 2020). 
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ȷɜŰɑůŰɞɘɢŬ, ɡˊɎɟɢɞɡɜ əŬɘ ŰŬ ŮˊɑɔŮɘŬ ɟŬɜŰɎɟ ŰɖɚŮˊɘůəɧˊɖůɖɠ (Ground-Based Synthetic 

Aperture Radars/GB-SAR), ˊɟɞɠ Űɞ ˊŬɟɧɜ ŬɟəŮŰɎ ɛŮɔɎɚɞɡ əɧůŰɞɡɠ əŬɘ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ 

(ɓɎɟɞɠ, ɧɔəɞɠ), ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ ŭɘɎűɞɟŮɠ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ ŮűŬɟɛɞɔɏɠ ůŰɘɠ 

ũŮɤŮˊɘůŰɐɛŮɠ (Serrano-Juan et al. 2015, Wang et al. 2021, Ganesha et al. 2023). ɄɏɟŬ Ŭˊɧ 

Űɞɡɠ ŰɟɘůŭɘɎůŰŬŰɞɡɠ ŬɜɘɢɜŮɡŰɏɠ ɚɏɘɕŮɟ ɡˊɎɟɢɞɡɜ ůɡůəŮɡɏɠ ˊɞɡ ůŬɟɩɜɞɡɜ ɏɜŬ 

ŬɜŰɘəŮɑɛŮɜɞ,ɏɜŬ ɛɜɖɛŮɑɞ ɐ ɏɜŬ ɢɩɟɞ ɛɧɜɞ ɞɟɘɕɧɜŰɘŬ ɐ əŬŰŬəɧɟɡűŬ ɛŮ ůŰɧɢɞ Űɖɜ əŬŰŬɔɟŬűɐ 

Űɤɜ ɔŮɤɛŮŰɟɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɐ ɢɩɟɤɜ ɛŮɚɏŰɖɠ (ɇůɘɞɨəŬɠ, 2009). 

ȼ ůɎɟɤůɖ ɛŮ ɚɏɘɕŮɟ (laser scanning) ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ɚŮˊŰɞɛŮɟɞɨɠ əŬŰŬɔɟŬűɐɠ 

ŰɟɘůŭɘɎůŰŬŰɤɜ ˊɚɖɟɞűɞɟɘɩɜ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ. Ƀɘ ŮˊɑɔŮɘɞɘ ůŬɟɤŰɏɠ ɚɏɘɕŮɟ (Terrestrial 

Laser Scanners/TLS), ŮɑɜŬɘ ůɡůəŮɡɏɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɞ ɏŭŬűɞɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ɔɘŬ ɜŬ ůŬɟɩůɞɡɜ ŮˊɘűɎɜŮɘŮɠ ɛɘəɟɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɏɤɠ ɛŮɔɎɚŬ ɛɜɖɛŮɑŬ ɐ ɞɚɧəɚɖɟŮɠ 

ˊŮɟɘɞɢɏɠ. ɇŬ ŮɟɔŬɚŮɑŬ ŬɡŰɎ ůŬɟɩɜɞɡɜ Űɖɜ ɡˊɧ ɛŮɚɏŰɖ ŮˊɘűɎɜŮɘŬ, əŬŰŬɔɟɎűɞɜŰŬɠ Űɞ ůɢɐɛŬ 

əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɞɡ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ ŮˊɘůŰɟɏűɞɡɜ ůŰɖ ɛɞɜɎŭŬ ɤɠ ɏɜŬ 

ůɨɜɞɚɞ ɛŮŰɟɐůŮɤɜ ɛŮɔɎɚɖɠ ŬəɟɑɓŮɘŬɠ ůɖɛŮɑɤɜ (ɉ,Ɋ,Ȼ), Űɞ ɞˊɞɑɞ ɞɜɞɛɎɕŮŰŬɘ «ɜɏűɞɠ 

ůɖɛŮɑɤɜ» (point cloud). ɇŬ ɜɏűɖ ůɖɛŮɑɤɜ, ŰŬ ɞˊɞɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ůŬɟɤŰɏɠ ɚɏɘɕŮɟ, 

ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɛŮŰŬɝɨ Ɏɚɚɤɜ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. 

Ƀɘ ɔɤɜɑŮɠ ŭɘŮɨɗɡɜůɖɠ Űɖɠ ŬəŰɑɜŬɠ ɚɏɘɕŮɟ, ɛŬɕɑ ɛŮ Űɖɜ ɛɏŰɟɖůɖ Űɖɠ ŬˊɧůŰŬůɖɠ ŬɜɎɛŮůŬ 

ůŰɞɜ ˊɞɛˊɧ Űɖɠ ŬəŰɑɜŬɠ əŬɘ Űɞɡ ůɖɛŮɑɞɡ ˊɞɡ Űɖɜ ŬɜŬəɚɎ ˊɑůɤ ůŰɞɜ ŭɏəŰɖ Űɞɡ ŬɜɘɢɜŮɡŰɐ, 

ɞŭɖɔŮɑ ůŰɞɜ ŭɘŬɢɤɟɘůɛɧ Űɤɜ ŰŮɢɜɘəɩɜ ŬɜɑɢɜŮɡůɖɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɟɧˊɞ ˊɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ 

ɖ ŬˊɧůŰŬůɖ ŬɜɎɛŮůŬ ůŰɖɜ ˊɖɔɐ əŬɘ ŰŬ ůŬɟɤɛɏɜŬ ůɖɛŮɑŬ. Ƀɘ ŰɟŮɘɠ əɨɟɘɞɘ Űɟɧˊɞɘ 

ˊɟɞůŭɘɞɟɘůɛɞɨ Űɖɠ ŬˊɧůŰŬůɖɠ ŮɑɜŬɘ ɞɘ Ŭəɧɚɞɡɗɞɘ (ɇůɘɞɨəŬɠ, 2009): ɇɟɘɔɤɜɘůɛɧɠ 

(Triangulation Scanner), ɉɟɧɜɞɠ Űɖɠ ˊŰɐůɖɠ Ůɜɧɠ ˊŬɚɛɞɨ ɚɏɘɕŮɟ (Time of Flight Scanner ɐ 

TOF) əŬɘ Ɇɨɔəɟɘůɖ űɎůɖɠ (Phase Comparison Scanner).  

¶ ɇɟɘɔɤɜɘůɛɧɠ (Triangulation): Ƀ ŬɜɘɢɜŮɡŰɐɠ ɢɟɖůɘɛɞˊɞɘŮɑ Űɖ ɛŮɔɎɚɖ ɞˊŰɘəɐ 

ŮɡəɟɑɜŮɘŬ ɛɘŬɠ ŭɏůɛɖɠ ɚɏɘɕŮɟ, ɖ ɞˊɞɑŬ ˊɟɞɓɎɚɚŮŰŬɘ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɛŮ Űɖɜ 

ŮűŬɟɛɞɔɐ ŮɝɘůɩůŮɤɜ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ ɡˊɞɚɞɔɑɕŮɘ Űɖ ɗɏůɖ əɎɗŮ ůɖɛŮɑɞɡ ˊɞɡ 

űɤŰɑɕŮŰŬɘ Ŭˊɧ Űɖ ŭɏůɛɖ Űɖɠ ŬəŰɑɜŬɠ ɚɏɘɕŮɟ ůŰɞɜ ŰɟɘůŭɘɎůŰŬŰɞ ɢɩɟɞ. ɆɖɛŬɜŰɘəɧɠ 

ˊŬɟɎɔɞɜŰŬɠ ɔɘŬ Űɖ ůɤůŰɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ŬɜɘɢɜŮɡŰɐ ŮɑɜŬɘ ɖ ɨˊŬɟɝɖ əŬŰɎɚɚɖɚɤɜ 

ůɡɜɗɖəɩɜ űɤŰɘůɛɞɨ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ, ɔɘŬŰɑ ɖ Ŭɟɢɐ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůŰɖɟɑɕŮŰŬɘ 

ůŰɞɜ ŮɜŰɞˊɘůɛɧ Űɞɡ ůŰɑɔɛŬŰɞɠ Űɖɠ ŬəŰɑɜŬɠ ɚɏɘɕŮɟ ůŰɖɜ ŮɘəɧɜŬ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɞɡ 

ůɡɚɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Űɞɜ ŮɜůɤɛŬŰɤɛɏɜɞ ɞˊŰɘəɧ ŬɘůɗɖŰɐɟŬ CCD (Charge-Coupled 

Device). 

¶ ɉɟɧɜɞɠ Űɖɠ ˊŰɐůɖɠ Ůɜɧɠ ˊŬɚɛɞɨ ɚɏɘɕŮɟ (Time of Flight ɐ TOF): ɏɜŬɠ ˊŬɚɛɧɠ 

ɚɏɘɕŮɟ ŮəˊɏɛˊŮŰŬɘ ˊɟɞɠ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɖ ŬˊɧůŰŬůɖ ŬɜɎɛŮůŬ ůŰɖ ůɡůəŮɡɐ 

ŬˊɞůŰɞɚɐɠ ůɖɛɎŰɤɜ əŬɘ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ Űɞ 

ɢɟɧɜɞ ˊɞɡ ɛŮůɞɚŬɓŮɑ ɛŮŰŬɝɨ ɛŮŰɎŭɞůɖɠ əŬɘ ɡˊɞŭɞɢɐɠ ˊŬɚɛɞɨ. 

¶ Ɇɨɔəɟɘůɖ űɎůɖɠ (Phase Shift): ȼ ŮəˊŮɛˊɧɛŮɜɖ ŬəŰɑɜŬ ŭɘŬɛɞɟűɩɜŮŰŬɘ Ŭˊɧ ɏɜŬ 

Ŭɟɛɞɜɘəɧ əɨɛŬ əŬɘ ɖ ŬˊɧůŰŬůɖ ɡˊɞɚɞɔɑɕŮŰŬɘ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖ ŭɘŬűɞɟɎ űɎůɖɠ 

ɛŮŰŬɝɨ Űɞɡ əɨɛŬŰɞɠ ŬˊɞůŰɞɚɐɠ əŬɘ ɚɐɣɖɠ.  

ɆŰɧɢɞɠ Űɖɠ ɢɟɐůɖɠ ŰɟɘůŭɘɎůŰŬŰɞɡ (3D) ɚɏɘɕŮɟ ůŬɟɤŰɐ ŮɑɜŬɘ ɜŬ ŭɘŬŰɖɟɖɗŮɑ ɖ ŮɘəɧɜŬ ˊɞɡ 

ɏɢŮɘ Űɖ ŭŮŭɞɛɏɜɖ ůŰɘɔɛɐ ˊ.ɢ. Űɞ ŮəɎůŰɞŰŮ ɛɜɖɛŮɑɞ ɐ ůŰɞɘɢŮɑɞ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. ɆŬɟɩɜŮŰŬɘ 

Űɞ ŬɜŰɘəŮɑɛŮɜɞ-ɔŮɤɛɞɟűɐ ɛŮ ůŰɧɢɞ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ŬɟɢŮɑɞ, ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ 

ůɨɔəɟɘůɖ ɛŮ ɛŮɚɚɞɜŰɘəɏɠ ŮɘəɧɜŮɠ Űɞɡ ɑŭɘɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ-ɔŮɤɛɞɟűɐɠ. ȼ ŮˊɘűɎɜŮɘŬ Űɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ əɚɘɛŬŰɘəɏɠ əŬɘ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ ůŰɘɠ ɞˊɞɑŮɠ ŮɑɜŬɘ 
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ŮəŰŮɗŮɘɛɏɜɞ, ŬɚɚɎ əŬɘ Ŭˊɧ Űɘɠ ŭɘɎűɞɟŮɠ ɔŮɤɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ (ůŮɘůɛɞɑ, ŰůɞɡɜɎɛɘ ə.Ű.ɚ.) 

ŬɚɚɎ əŬɘ ŬɜɗɟɩˊɘɜŮɠ ˊŬɟŮɛɓɎůŮɘɠ ɐ űɡůɘəɏɠ əŬŰŬůŰɟɞűɏɠ (ˊɡɟəŬɔɘɏɠ, ˊɚɖɛɛɨɟŮɠ ə.Ű.ɚ.). 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ůŰɖɜ ȺɚɓŮŰɑŬ ɔɑɜŮŰŬɘ ůɎɟɤůɖ ɛŮ ŰɟɘůŭɘɎůŰŬŰɞ (3D) ɚɏɘɕŮɟ ůŬɟɤŰɐ ůŰɘɠ 

ˊɟɞůɧɣŮɘɠ əŰɘɟɑɤɜ Űɞɡ 17ɞɡ-18ɞɡ ŬɘɩɜŬ əɎɗŮ 25 ɢɟɧɜɘŬ, ɛŮ ůŰɧɢɞ ɜŬ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɢɟɐɕɞɡɜ 

ŮˊɏɛɓŬůɖ ŰŬ ŭɘŬŰɖɟɖŰɏŬ ŬɡŰɎ əŰɑɟɘŬ. ȷɜŰɑůŰɞɘɢŬ, ůŮ ɛɘŬ ɔŮɤɛɞɟűɐ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ɔɑɜŮɘ 

ɖ ůɎɟɤůɖ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ůɡɜɗɐəŮɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ůŰɞ ɢɩɟɞ-ˊŮɟɘɞɢɐ ɧ́ ɞɡ ɓɟɑůəŮŰŬɘ (ˊ.ɢ. 

ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ɗɎɚŬůůŬ, Ůˊɘɟɟɞɐ Ŭˊɧ ɎɜŮɛɞ əŬɘ ɓɟɞɢɐ), ɜŬ ŮɚɏɔɢɞɜŰŬɘ Űɡɢɧɜ ɛŮŰŬɓɞɚɏɠ 

Ŭˊɧ ŭɘɎűɞɟŮɠ ůɡɜɗɐəŮɠ-ˊŬɟŮɛɓɎůŮɘɠ əŬɘ ɜŬ ŬˊɞűŬůɘůŰŮɑ ɞ ˊɟɞɔɟŬɛɛŬŰɘůɛɧɠ Űɖɠ ůɎɟɤůɖɠ 

ůŰɞ əŬŰɎɚɚɖɚɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ.  

Ⱥˊɑůɖɠ, ɔɘŬ ŰɞɡɟɘůŰɘəɞɨɠ ůəɞˊɞɨɠ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɖ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ, ɛŮ Űɖɜ 

ɞˊɞɑŬ ŬˊɞŰɡˊɩɜŮŰŬɘ Űɞ ɛɜɖɛŮɑɞ əŬɘ ŬˊɞŭɑŭŮŰŬɘ ɛɏůɤ ŮəŰɨˊɤůɖɠ ɤɠ Ůɜɗɨɛɘɞ Űɖɠ ŮˊɑůəŮɣɖɠ 

ůŰɞ ɢɩɟɞ. ȼ ŰɟɘůŭɘɎůŰŬŰɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ (Ůɘəɞɜɘəɐ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ) ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Ůɡɟɏɤɠ ɔɘŬ ŬɟɢŬɘɞɚɞɔɘəɎ ɛɜɖɛŮɑŬ əŬɘ Űɖɜ ɣɖűɘɞˊɞɑɖůɐ Űɞɡɠ ɛŮ ˊɞɚɨ ɛŮɔɎɚɖ ŬəɟɑɓŮɘŬ, 

ŮɘŭɘəɎ əŬɗɩɠ ɓŬůɑɕɞɜŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɓɞɖɗɞɨɜ ůŰɖɜ ŰŮəɛɖɟɑɤůɐ Űɞɡɠ ɔɘŬ 

Űɘɠ ɛŮɚɚɞɜŰɘəɏɠ ɔŮɜɘɏɠ əŬɘ ůŰɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ɘůŰɞɟɘəɐɠ Űɞɡɠ ŬɝɑŬɠ əŬɘ ŬˊɞəŬŰɎůŰŬůɖɠ 

(Mohamed, 2018). 

 

ȺɜŬɏɟɘŬ ɇɖɚŮˊɘůəɧˊɖůɖ (ɛŮ ɆɡůŰɐɛŬŰŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ) 

 

ȼ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ůŮ ɧɚɞɡɠ Űɞɡɠ ŰɞɛŮɑɠ ˊɞɡ 

ŮɛˊɚɏəɞɜŰŬɘ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ ɛɖ ŮˊŬɜŭɟɤɛɏɜɤɜ ůɡůŰɖɛɎŰɤɜ, ɏɢŮɘ 

ɞŭɖɔɐůŮɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ˊɞɚɚɩɜ əŬŰɖɔɞɟɘɩɜ, Űɨˊɤɜ əŬɘ ŮűŬɟɛɞɔɩɜ. Ƀ Ŭɔɔɚɘəɧɠ ɧɟɞɠ 

Unmanned Aerial Vehicle (UAV) ŬɜŰŬˊɞəɟɑɜŮŰŬɘ ůŰɞɜ ɧɟɞ ɀɖ ȺˊŬɜŭɟɤɛɏɜɞ ȷŮɟɞɜŬɡŰɘəɧ 

ȳɢɖɛŬ, Űɞ ɞˊɞɑɞ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬŮɟɞůəɎűɞɠ, ůɢŮŭɘŬůɛɏɜɞ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɢɤɟɑɠ Űɖɜ ˊŬɟɞɡůɑŬ 

Űɞɡ Ŭɜɗɟɩˊɞɡ ůŮ ŬɡŰɧ (ūɚɘɞɨəŬ, 2013). ɇɞ Ůɜ ɚɧɔɤ ɧɢɖɛŬ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ ɡˊɞůɡůŰɐɛŬŰŬ 

ŬɡŰɞɨ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ɀɖ ȺˊŬɜŭɟɤɛɏɜɞ ȷŮɟɞɜŬɡŰɘəɧ ɆɨůŰɖɛŬ (Unmanned Aerial System 

- UAS) (Austin, 2010). ɄŮɟɘůůɧŰŮɟŬ ɡˊɞůɡůŰɐɛŬŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬɡŰɞɨ ŮɑɜŬɘ ɞ ŮˊɑɔŮɘɞɠ 

ůŰŬɗɛɧɠ Ůɚɏɔɢɞɡ, ŰŬ ɡˊɞůɡůŰɐɛŬŰŬ ŮəŰɧɝŮɡůɖɠ ɡˊɞůŰɐɟɘɝɖɠ, ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ ɎɚɚŬ. ɀŮ Űɖ 

ůŮɘɟɎ Űɞɡ, Űɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɞɜŬɡŰɘəɧ ůɨůŰɖɛŬ ŬˊɞŰŮɚŮɑ ɛɏɟɞɠ Ůɜɧɠ Űɞˊɘəɞɨ ɐ əŬɘ 

ˊŬɔəɧůɛɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŬŮɟɞˊɚɞȶŬɠ, Űɞ ɞˊɞɑɞ ŭɘŬɗɏŰŮɘ Űɞɡɠ ŭɘəɞɨɠ Űɞɡ əŬɜɧɜŮɠ. ȼ ɛɖ 

ŮˊŬɜŭɟɤɛɏɜɖ ɘˊŰɎɛŮɜɖ ůɡůəŮɡɐ ůŰɘɠ əŬɗɖɛŮɟɘɜɏɠ ůɡɕɖŰɐůŮɘɠ ŬɜŬűɏɟŮŰŬɘ ɤɠ çdroneè.  

ɇɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɞɜŬɡŰɘəɧ ůɨůŰɖɛŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬɢɤɟɘůŰŮɑ Ŭˊɧ ŬɡŰɧ ˊɞɡ ůɡɢɜɎ 

ŬɜŬűɏɟŮŰŬɘ ɤɠ çdroneè, əŬɗɩɠ ŰŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞɜŬɡŰɘəɎ ůɡůŰɐɛŬŰŬ ŭɘŬɗɏŰɞɡɜ, ůŮ 

ɛŮɔŬɚɨŰŮɟɞ ɐ ɛɘəɟɧŰŮɟɞ ɓŬɗɛɧ, çɜɞɖɛɞůɨɜɖè ˊɞɡ ŭŮ ŭɘŬɗɏŰɞɡɜ ŰŬ çdronesè. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ůŰɏɚɜɞɡɜ ˊɚɖɟɞűɞɟɑŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ Ůɜ ɩɟŬ 

ˊŰɐůɖɠ, ůɢŮŰɘəɎ ɛŮ Űɖɜ əŬŰɎůŰŬůɖ ˊŰɐůɖɠ Űɞɡɠ (ɗɏůɖ, ŰŬɢɨŰɖŰŬ, ɡɣɧɛŮŰɟɞ əɚˊ.), Űɖ 

ɔŮɜɘəɧŰŮɟɖ əŬŰɎůŰŬůɖ Űɞɡɠ (əŬɨůɘɛŬ ï ɛˊŬŰŬɟɑŬ, ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ɛɖɢŬɜɐɠ, Űɤɜ 

ɖɚŮəŰɟɞɜɘəɩɜ ɛŮɟɩɜ əɚˊ.) ɐ ůɢŮŰɘəɎ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɔəŮɜŰɟɩɜɞɡɜ əŬŰɎ Űɖɜ ˊŰɐůɖ 

Űɞɡɠ (űɤŰɞɔɟŬűɑŮɠ, ɓɑɜŰŮɞ əɚˊ.). Ⱥˊɘˊɚɏɞɜ, ˊŬɟɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘɎɔɜɤůɖɠ ůűŬɚɛɎŰɤɜ 

əŬɘ ŬɡŰɧɛŬŰɤɜ ŮɜŮɟɔŮɘɩɜ ŭɘɧɟɗɤůɖɠ Űɞɡɠ (Austin, 2010).  

ȼ ɚɏɝɖ çdroneè ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ˊɟɩŰɖ űɞɟɎ Ŭˊɧ Űɞɜ ȷɛŮɟɘəŬɜɘəɧ ůŰɟŬŰɧ, ɚɧɔɤ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ɐɢɞɡ (ɓɧɛɓɞɠ ŬɟůŮɜɘəɐɠ ɛɏɚɘůůŬɠ), ˊɞɡ əɎɜɞɡɜ əɎˊɞɘŮɠ ůɡůəŮɡɏɠ ɛŮ 

ˊɞɚɚŬˊɚɞɨɠ ɏɚɘəŮɠ. Ƀɘ ůɡɜɖɗɏůŰŮɟɞɘ ɧɟɞɘ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ ŮɑɜŬɘ: 

ǒ UAV (Unmanned Aerial Vehicle) - ɀɖ ŮˊŬɜŭɟɤɛɏɜɞ ɘˊŰɎɛŮɜɞ ɧɢɖɛŬ ɐ ůɡůəŮɡɐ 
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ǒ UAS (Unmanned Aerial/Air/Aircraft System) - ȺɑɜŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůɡůəŮɡɩɜ əŬɘ 

ɡˊɞůɡůŰɖɛɎŰɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ Űɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ɘˊŰɎɛŮɜɞ ɧɢɖɛŬ UAV, ůɨůŰɖɛŬ 

Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ, ůɨůŰɖɛŬ ŬˊɞɔŮɑɤůɖɠ/ˊɟɞůɔŮɑɤůɖɠ, ˊɟɧůɗŮŰŮɠ ůɡůəŮɡɏɠ ŬɜɎɚɞɔŬ 

ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŬˊɞůŰɞɚɐɠ (əɎɛŮɟŮɠ, GNSS, ɖɚŮəŰɟɞɜɘəɧ Ůɝɞˊɚɘůɛɧ ə.Ű.ɚ.), ŰŬ 

ŬˊŬɟŬɑŰɖŰŬ ɚɞɔɘůɛɘəɎ əŬɘ ůɡůəŮɡɏɠ ŮˊɘəɞɘɜɤɜɑŬɠ. ɇŬ UAS, ˊŬɟɧŰɘ ŬˊɞŰŮɚɞɨɜ ɏɜŬ 

ůɨɜɞɚɞ ɡˊɞůɡůŰɖɛɎŰɤɜ, əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ůɡɜɐɗɤɠ ɛŮ ɓɎůɖ Űɞ ɛɏɔŮɗɞɠ Űɞɡ 

ŬŮɟɞůəɎűɞɡɠ əŬɘ Űɤɜ ŭɡɜŬŰɞŰɐŰɤɜ Űɞɡɠ. 

ǒ RPA (Remotely-piloted aircraft) - ȺɑɜŬɘ Űɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ɘˊŰɎɛŮɜɞ ɧɢɖɛŬ ɐ 

ůɡůəŮɡɐ, Űɞɡ ɞˊɞɑɞɡ ɞ ɢŮɘɟɘůŰɐɠ ɓɟɑůəŮŰŬɘ ůŮ Ɏɚɚɖ ɗɏůɖ (ŬɏɟŬ, ɏŭŬűɞɠ, ɗɎɚŬůůŬ) 

əŬɘ Űɞ ŰɖɚŮ-əŬŰŮɡɗɨɜŮɘ ɛŮ Űɖɜ ŬɜɎɚɞɔɖ ůɡůəŮɡɐ.  

ǒ RPAS (Remotely-piloted aircraft system) - ȺɑɜŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůɡůəŮɡɩɜ əŬɘ 

ɡˊɞůɡůŰɖɛɎŰɤɜ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Ůɜɧɠ ŰɖɚŮ-əŬŰŮɡɗɡɜɧɛŮɜɞɡ 

ŬŮɟɞůəɎűɞɡɠ. ɄŮɟɘɚŬɛɓɎɜŮɘ Űɞ ůɨůŰɖɛŬ Ůɚɏɔɢɞɡ ŮŭɎűɞɡɠ, Űɞ ůɨůŰɖɛŬ 

ŬˊɞɔŮɑɤůɖɠ/ˊɟɞůɔŮɑɤůɖɠ, ˊɟɧůɗŮŰŮɠ ůɡůəŮɡɏɠ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ 

ŬˊɞůŰɞɚɐɠ (əɎɛŮɟŮɠ, GNSS, ɖɚŮəŰɟɞɜɘəɧ Ůɝɞˊɚɘůɛɧ ə.Ű.ɚ.) ŰŬ ŬˊŬɟŬɑŰɖŰŬ 

ɚɞɔɘůɛɘəɎ əŬɘ ůɡůəŮɡɏɠ ŮˊɘəɞɘɜɤɜɑŬɠ (ȷˊɞůˊɧɟɖɠ, 2020). 

ɇŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŮɜŬɏɟɘŬ ɞɢɐɛŬŰŬ (UAV) ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ 

ŬɜŬŭɡɧɛŮɜŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ůŰɞɡɠ ŰɞɛŮɑɠ Űɤɜ ũŮɤŮˊɘůŰɖɛɩɜ əŬɘ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ Űɤɜ 

ŰŮɚŮɡŰŬɑɤɜ ŭɨɞ ŭŮəŬŮŰɘɩɜ (Nex et al., 2022). ɇɞ UAV ŮɑɜŬɘ ɏɜŬ ŬŮɟɞůəɎűɞɠ ɢɤɟɑɠ Ɏɜɗɟɤˊɞ 

ˊɘɚɧŰɞ əŬɘ ůɡɢɜɎ ŮɚɏɔɢŮŰŬɘ ŮɑŰŮ Ŭˊɧ Ɏɜɗɟɤˊɞ ɢŮɘɟɘůŰɐ ŮɑŰŮ ŬɡŰɧɜɞɛŬ Ŭˊɧ ŬɘůɗɖŰɐɟŮɠ Ůˊɑ 

Űɞɡ ůəɎűɞɡɠ. ȷɜŬűɏɟŮŰŬɘ Ůˊɑůɖɠ ɤɠ ȷˊɞɛŬəɟɡůɛɏɜɖɠ ȹɘŬɢŮɑɟɘůɖɠ ɃɢɐɛŬ -  Remotely 

Operated Vehicle (RɃV). ɀŮ Űɖɜ ŰŬɢŮɑŬ ŰŮɢɜɞɚɞɔɘəɐ ŬɜɎˊŰɡɝɖ, ŰŬ UAV ɔɑɜɞɜŰŬɘ ˊɘɞ 

ŭɖɛɞűɘɚɐ, ˊɟɞůɓɎůɘɛŬ, ɞɘəɞɜɞɛɘəɎ əŬɘ ŮɨɢɟɖůŰŬ. ȷɡŰɧ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰŬ 

ŮəˊŬɘŭŮɡŰɘəɎ ɘŭɟɨɛŬŰŬ ɜŬ ɡɘɞɗŮŰɐůɞɡɜ əŬɘ ɜŬ ŮɜůɤɛŬŰɩůɞɡɜ ŰŬ drones ůŰɞ ŮəˊŬɘŭŮɡŰɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ (Bai et al. 2021, Sattar 2017).  

ɆŰɖɜ ȺɚɚɎŭŬ, ɖ Ůˊɑůɖɛɖ ɞɟɞɚɞɔɑŬ, ɧˊɤɠ ɏɢŮɘ əŬɗɞɟɘůŰŮɑ Ŭˊɧ Űɖɜ ɈˊɖɟŮůɑŬ ɄɞɚɘŰɘəɐɠ 

ȷŮɟɞˊɞɟɑŬɠ (ɈɄȷ) əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰŬ ɜɞɛɞɗŮŰɐɛŬŰŬ (ūȺȾ.ȸô 3152/30.09.2016 & 

ūȺȾ. ȸȭ4527/30.12.2016), ŮɑɜŬɘ ɆɨůŰɖɛŬ ɀɖ ȺˊŬɜŭɟɤɛɏɜɞɡ ȷŮɟɞůəɎűɞɡɠ - ɆɛɖȺȷ 

(Unmanned Aircraft System-UAS) əŬɘ ɞɟɑɕŮŰŬɘ ɤɠ: ɇɞ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɞůəɎűɞɠ (UA) 

ɛŬɕɑ ɛŮ ɧɚɞ Űɞɜ ůɢŮŰɘəɧ Ůɝɞˊɚɘůɛɧ ˊɞɡ ŬűɞɟɎ ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ ŬɡŰɞɨ (ůŰŬɗɛɧɠ Ůɚɏɔɢɞɡ, 

ŭɡɜŬŰɧŰɖŰŮɠ ůɨɜŭŮůɖɠ ŭŮŭɞɛɏɜɤɜ əŬɘ ŰɖɚŮɢŮɘɟɘůɛɞɨ, Ůɝɞˊɚɘůɛɧɠ ˊɚɞɐɔɖůɖɠ ə.Ŭ.),ɞ ɞˊɞɑɞɠ 

ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɔɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ ŬŮɟɞůəɎűɞɡɠ. ɇŬ ɆɛɖȺȷ ŮɑɜŬɘ 

ŮɑŰŮ ŮɚŮɨɗŮɟŬ (free UAS)  ɐ ˊɟɞůŭŮɛɏɜŬ (tethered UAS) ůŮ ůŰŬɗŮɟɏɠ ɐ əɘɜɖŰɏɠ ɓɎůŮɘɠ. ɆŰɖɜ 

əŬŰɖɔɞɟɑŬ Űɤɜ ɆɛɖȺȷ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ŰŬ ɇɖɚŮɢŮɘɟɘɕɧɛŮɜŬ ȷŮɟɞůəɎűɖ (Remotely-

Piloted Aircraft RPA), ŰŬ ɇɖɚŮɢŮɘɟɘɕɧɛŮɜŬ ɆɡůŰɐɛŬŰŬ ȷŮɟɞůəŬűɩɜ (Remotely-Piloted 

Aircraft System RPAS) əŬɘ ŰŬ ŬɡŰɧɜɞɛŬ ŬŮɟɞůəɎűɖ (autonomous aircraft). 

ɇŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ˊŬɚŬɘɧŰŮɟŬ ŭŮɜ ɐŰŬɜ ˊɟɞůɘŰɎ ůŰɞɡɠ ˊŮɟɘůůɧŰŮɟɞɡɠ 

əŬŰŬɜŬɚɤŰɏɠ ɚɧɔɤ Űɞɡ ɛŮɔɎɚɞɡ əɧůŰɞɡɠ ŬɔɞɟɎɠ Űɞɡɠ ŬɚɚɎ əŬɘ Űɖɠ ŭɡůəɞɚɑŬɠ ɜŬ ŰŮɗŮɑ ůŮ 

ˊŰɐůɖ Ŭˊɧ əɎˊɞɘɞɜ ɛɖ ŮɝɞɘəŮɘɤɛɏɜɞɠ ɢɟɐůŰɖɠ. ɆɐɛŮɟŬ, ŰŬ ŮɟɔŬɚŮɑŬ ŬɡŰɎ ŮɑɜŬɘ ŬɝɘɧˊɘůŰŬ, 

ŮɚŬűɟɘɎ, űɘɚɘəɎ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ əŬɘ ˊɘɞ ɞɘəɞɜɞɛɘəɎ. ɇŬ ɆɛɖȺȷ ˊɚɏɞɜ ˊɞɘəɑɚɞɡɜ ůŮ ɛɏɔŮɗɞɠ 

əŬɘ ɓɎɟɞɠ. ɀˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮɚŬűɟɘɎ, ɧůɞ ɏɜŬ ɏɜŰɞɛɞ ɐ ɛŮɔɎɚŬ ɧˊɤɠ ɏɜŬ ŮˊŬɜŭɟɤɛɏɜɞ 

ŬŮɟɞůəɎűɞɠ. Ⱥˊɘˊɚɏɞɜ, ɞɘ ɢɟɐůŮɘɠ əŬɘ ɞɘ ŮűŬɟɛɞɔɏɠ Űɞɡɠ ˊɞɘəɑɚɞɡɜ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɡůəɞɚŮɨŮɘ 

Űɖɜ ŮɜɘŬɑŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɞɡɠ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ. ɇŬ ɧɟɘŬ ɛŮŰŬɝɨ Űɤɜ əŬŰɖɔɞɟɘɩɜ 

əŬɘ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ Űɨˊɤɜ ŮɑɜŬɘ ŬɟəŮŰɏɠ űɞɟɏɠ ŭɡůŭɘɎəɟɘŰŬ. ɋůŰɧůɞ, ɡˊɎɟɢɞɡɜ əɎˊɞɘŮɠ 
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ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ ŬˊɞŭŮəŰɏɠ Ŭˊɧ Űɞɡɠ əŬɜɞɜɘůɛɞɨɠ Űɤɜ ˊŮɟɘůůɧŰŮɟɤɜ ɢɤɟɩɜ, 

ɞɟɔŬɜɘůɛɩɜ əŬɘ ŮŰŬɘɟŮɘɩɜ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ ŰŬ ɆɛɖȺȷ. Ƀ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ 

ŰŬɝɘɜɞɛɞɨɜŰŬɘ ɓŬůɑɕŮŰŬɘ (ȷˊɞůˊɧɟɖɠ, 2020):  

1. ɆŰɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ Űɞɡɠ 

ɀŮ ɓɎůɖ Űɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ Űɞɡɠ ŰŬ ɆɛɖȺȷ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ: 

- ɆŰɟŬŰɘɤŰɘəɎ 

- ɄɞɚɘŰɘəɎ   

2. ɆŰɞ űɞɟɏŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ 

ɇŬ ˊɞɚɘŰɘəɎ ɆɛɖȺȷ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɞɡɠ Ŭəɧɚɞɡɗɞɡɠ űɞɟŮɑɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ: 

- ɃɟɔŬɜɘůɛɩɜ əŬɘ ūɞɟɏɤɜ ȹɖɛɞůɑɞɡ 

- ɄɞɚɘŰɘəɐɠ ɄɟɞůŰŬůɑŬɠ əŬɘ ȷůűɎɚŮɘŬɠ  

- ɄŬɜŮˊɘůŰɖɛɘŬəɞɑ əŬɘ ȺɟŮɡɜɖŰɘəɞɑ ūɞɟŮɑɠ 

- ɀɏůŬ ɀŬɕɘəɐɠ Ⱥɜɖɛɏɟɤůɖɠ  

- ɀŮɛɞɜɤɛɏɜɞɘ ȺˊŬɔɔŮɚɛŬŰɑŮɠ əŬɘ ȽŭɘɤŰɘəɏɠ ȺŰŬɘɟŮɑŮɠ 

- ȽŭɘɩŰŮɠ, ŮɟŬůɘŰɏɢɜŮɠ əŬɘ ɢɞɛˊɑůŰŮɠ   

3. ɆŰɖɜ ŬŮɟɞŭɡɜŬɛɘəɐ Űɞɡɠ 

ȹɘŬɢɤɟɑɕɞɜŰŬɘ ɛŮ ɓɎůɖ Űɞɜ Űɟɧˊɞ, ɛŮ Űɞɜ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɖ ˊŬɟŬɔɤɔɐ Űɖɠ ɎɜŰɤůɖɠ, 

ŭɖɚŬŭɐ Űɖɠ ŭɨɜŬɛɖɠ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ ˊŰɐůɖ Űɞɡɠ. ɆɡɜŮˊɩɠ, ŭɘŬəɟɑɜɞɜŰŬɘ 

ɓɎůŮɘ Űɤɜ ˊŰɖŰɘəɩɜ ɛɏůɤɜ ůŮ: 

- ɆŰŬɗŮɟɩɜ ˊŰŮɟɡɔɑɤɜ 

ȸŬůɑɕŮŰŬɘ ůŰɖɜ əŬɛˊɡɚɧŰɖŰŬ Űɞɡ ůɢɐɛŬŰɞɠ Űɤɜ ˊŰŮɟɡɔɑɤɜ ˊɞɡ űɏɟɞɡɜ əŬɘ 

ůŰɖɜ əɑɜɖůɐ Űɞɡɠ ɛŮ ůɡɔəŮəɟɘɛɏɜɖ ŰŬɢɨŰɖŰŬ ɛɏůŬ ůŰɞɜ ŬɏɟŬ 

- ɄŮɟɘůŰɟŮűɧɛŮɜɤɜ ůŰɟɞűŮɑɤɜ ɐ Ůɚɑəɤɜ 

ȼ ɎɜŰɤůɖ ˊŬɟɎɔŮŰŬɘ Ŭˊɧ ɏɜŬ ɐ ˊŮɟɘůůɧŰŮɟŬ ɞɟɘɕɧɜŰɘŬ (ɐ ůɢŮŭɧɜ ɞɟɘɕɧɜŰɘŬ) 

ůŰɟɞűŮɑŬ (ɏɚɘəŮɠ)   

4. ɆŰŬ űɡůɘəɎ əŬɘ ˊŰɖŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ (ɓɎɟɞɠ, ɨɣɞɠ ˊŰɐůɖɠ ə.Ű.ɚ.) 

ȿɧɔɤ Űɖɠ ˊɞɘəɘɚɑŬɠ Űɤɜ ɆɛɖȺȷ, ɐŰŬɜ ŭɨůəɞɚɖ ɖ ŬɜɎˊŰɡɝɖ əŬɜɧɜɤɜ ɔɘŬ ɧɚŬ, ɔɘô 

ŬɡŰɧ ŭɘŬɛɞɟűɩɗɖəŬɜ ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞɡɠ 

əɘɜŭɨɜɞɡɠ əŬɘ Űɘɠ ɓɚɎɓŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ůŰɞɜ Ɏɜɗɟɤˊɞ ůŮ ˊŮɟɑˊŰɤůɖ 

ŬŰɡɢɐɛŬŰɞɠ. 

ɀŮ Űɖɜ Ŭɨɝɖůɖ Űɤɜ ůŰɟŬŰɘɤŰɘəɩɜ ŮűŬɟɛɞɔɩɜ Űɤɜ ɆɛɖȺȷ, Űɞ ɁȷɇɃ ˊɟɞɢɩɟɖůŮ ůŰɖɜ 

ɏəŭɞůɖ Ɇɡɛűɩɜɤɜ ɇɡˊɞˊɞɑɖůɖɠ, ɞɘ ɞˊɞɑŮɠ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ Űɡˊɞˊɞɘɐůɞɡɜ ɗɏɛŬŰŬ Űɤɜ 

ɆɛɖȺȷ, əŬɗɞɟɑɕɞɡɜ Űɘɠ əŬŰɖɔɞɟɑŮɠ, ůŰɘɠ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ (Abdullah 2014, Rucker 2010, 

Greenwood 2015, ȷˊɞůˊɧɟɖɠ 2020) 

ȾŬŰɖɔɞɟɑŬ Ƚ: ɀɏɔɘůŰɞ ɓɎɟɞɠ ŬˊɞɔŮɑɤůɖɠ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 150Kg 

- Micro:  

- ɄɎɟŬ ˊɞɚɨ ɛɘəɟɏɠ ůɡůəŮɡɏɠ,  

- ɀɏɔɘůŰɖ əɘɜɖŰɘəɐ ŮɜɏɟɔŮɘŬ 66 Joules,  

- ɄɘɗŬɜɩɠ ɜŬ ɛɖɜ ˊɟɞəŬɚɏůŮɘ əɘɜŭɨɜɞɡɠ ůŮ Ŭɜɗɟɩˊɞɡɠ əŬɘ ˊŮɟɘɞɡůɑŮɠ ůŮ 

ˊŮɟɑˊŰɤůɖ ŬŰɡɢɐɛŬŰɞɠ.  

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ŰŬəŰɘəɎ ɡˊɞůɡůŰɐɛŬŰŬ 

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 2000 ˊɧŭɘŬ (609,6m) ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ 5Km 

ŬˊɧůŰŬůɖ ɛŮ ɞˊŰɘəɐ ŮˊŬűɐ 

- Mini :  

- Ʉɞɚɨ ɛɘəɟɎ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ 
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- ɇɞ ɓɎɟɞɠ Űɞɡɠ ŮɑɜŬɘ < 15Kg 

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ŰŬəŰɘəɎ ɡˊɞůɡůŰɐɛŬŰŬ 

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 3000 ˊɧŭɘŬ (914,4m) ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ 25Km 

ŬˊɧůŰŬůɖ ɛŮ ɞˊŰɘəɐ ŮˊŬűɐ 

- Small 

- ɀɘəɟɎ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ 

- ɇɞ ɓɎɟɞɠ Űɞɡɠ ŮɑɜŬɘ > 15Kg ŬɚɚɎ <600Kg 

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ŰŬəŰɘəɎ ɡˊɞůɡůŰɐɛŬŰŬ 

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 5000 ˊɧŭɘŬ (1524m) ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ 25Km 

ŬˊɧůŰŬůɖ ɛŮ ɞˊŰɘəɐ ŮˊŬűɐ 

ȾŬŰɖɔɞɟɑŬ ȽȽ: ɀɏɔɘůŰɞ ɓɎɟɞɠ ŬˊɞɔŮɑɤůɖɠ Ŭˊɧ 150Kg ɏɤɠ 600Kg 

- Tactical 

- ɀŮůŬɑŬ ɛɖ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ 

- ɇɞ ɓɎɟɞɠ Űɞɡɠ ŮɑɜŬɘ Ŭˊɧ 150Kg ɏɤɠ 600Kg 

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŰŬəŰɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ  

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 18000 ˊɧŭɘŬ (5486,4m) ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ əŬɘ ɛɏɢɟɘ 

200 Km ŬˊɧůŰŬůɖ ɛŮ ɞˊŰɘəɐ ŮˊŬűɐ 

ȾŬŰɖɔɞɟɑŬ ȽȽȽ: ɀɏɔɘůŰɞ ɓɎɟɞɠ ŬˊɞɔŮɑɤůɖɠ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 600Kg 

- MALE (Medium Altitude/Long ïEndurance- ɀŮůŬɑɞɡ ȴɣɞɡɠ/ ɀŮɔɎɚɖɠ ȺɛɓɏɚŮɘŬɠ) 

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ŮˊɘɢŮɘɟɖůɘŬəɏɠ ŬˊɞůŰɞɚɏɠ  

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 45000 ˊɧŭɘŬ (13716m) ˊɎɜɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ əŬɘ ŬˊŮɟɘɧɟɘůŰɖ ŬˊɧůŰŬůɖ, ɢɤɟɑɠ ɞˊŰɘəɐ ŮˊŬűɐ 

- HALE (High Altitude/Long ïEndurance- ɀŮɔɎɚɞɡ ȴɣɞɡɠ/ ɀŮɔɎɚɖɠ ȺɛɓɏɚŮɘŬɠ) 

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ůŰɟŬŰɖɔɘəɞɨ ɐ Ůɗɜɘəɞɨ Ůˊɘˊɏŭɞɡ ŬˊɞůŰɞɚɏɠ  

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 65000 ˊɧŭɘŬ (19812m) ˊɎɜɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ əŬɘ ŬˊŮɟɘɧɟɘůŰɖ ŬˊɧůŰŬůɖ, ɢɤɟɑɠ ɞˊŰɘəɐ ŮˊŬűɐ 

- Strike/Combat ï ȺˊɘɗŮŰɘəɎ / ɀŬɢɖŰɘəɎ) 

- ūɏɟɞɡɜ ɞˊɚɘůɛɧ  

- ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ ůŰɟŬŰɖɔɘəɞɨ ɐ Ůɗɜɘəɞɨ Ůˊɘˊɏŭɞɡ ŬˊɞůŰɞɚɏɠ  

- ɀɏɔɘůŰɞ ɨɣɞɠ ˊŰɐůɖɠ 65000 ˊɧŭɘŬ (19812m) ˊɎɜɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ əŬɘ ŬˊŮɟɘɧɟɘůŰɖ ŬˊɧůŰŬůɖ, ɢɤɟɑɠ ɞˊŰɘəɐ ŮˊŬűɐ 

 

Ƀ ɃɟɔŬɜɘůɛɧɠ Űɖɠ ȺɡɟɤˊŬɥəɐɠ Ȱɜɤůɖɠ ɔɘŬ Űɖɜ ȷůűɎɚŮɘŬ Űɖɠ ȷŮɟɞˊɞɟɑŬɠ (European 

Union Aviation Safety Agency-EASA) əŬŰɎɟŰɘůŮ ɏɜŬ əŬɜɞɜɘůŰɘəɧ ˊɚŬɑůɘɞ ɔɘŬ ɧɚŬ ŰŬ ɛɖ 

ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ. Ƀɘ əŬŰɖɔɞɟɑŮɠ Űɤɜ ɛɖ ŮˊŬɜŭɟɤɛɏɜɤɜ ŬŮɟɞůəŬűɩɜ ˊɞɡ 

əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɘɠ ˊŰɖŰɘəɏɠ Űɞɡɠ ɚŮɘŰɞɡɟɔɑŮɠ ŮɑɜŬɘ:  

-ȷɜɞɘɢŰɐ ȾŬŰɖɔɞɟɑŬ (Open Category)  

- ɇɞ ɆɛɖȺȷ ɏɢŮɘ ɛɏɔɘůŰɖ ɛɎɕŬ ŬˊɞɔŮɑɤůɖɠ (ɀɇɃɀ) ɛɘəɟɧŰŮɟɖ Űɤɜ 25Kg 

- Ƀ ɢŮɘɟɘůŰɐɠ űɟɞɜŰɑɕŮɘ Űɞ ɆɛɖȺȷ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ůŮ ŬůűŬɚɐ ŬˊɧůŰŬůɖ Ŭˊɧ ˊɟɧůɤˊŬ, 

əŬɗɩɠ əŬɘ ˊɤɠ ŭŮɜ ɑˊŰŬŰŬɘ ˊɎɜɤ Ŭˊɧ ůɡɜŬɗɟɞɑůŮɘɠ Ŭɜɗɟɩˊɤɜ.  

- Ƀ ɢŮɘɟɘůŰɐɠ ɏɢŮɘ ˊɎɜŰŬ ɞˊŰɘəɐ ŮˊŬűɐ ɛŮ Űɞ ɆɛɖȺȷ 

- ɇɞ ɆɛɖȺȷ ɓɟɑůəŮŰŬɘ ˊɎɜŰŬ ůŮ ŬˊɧůŰŬůɖ 120m Ŭˊɧ Űɞ ˊɚɖůɘɏůŰŮɟɞ ůɖɛŮɑɞ Űɖɠ 

ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ 
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- Ƀɘ ˊŰɖŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŰɟŮɘɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ ȷ1,ȷ2, ȷ3 

o ɈˊɞəŬŰɖɔɞɟɑŬ ȷ1: ɀɏɔɘůŰɖ ɛɎɕŬ ŬˊɞɔŮɑɤůɖɠ ɛɘəɟɧŰŮɟɖ Űɤɜ 250g, 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ ɤűɏɚɘɛɞɡ űɞɟŰɑɞɡ əŬɘ ɛɏɔɘůŰɖ ŰŬɢɨŰɖŰŬɠ ɚŮɘŰɞɡɟɔɑŬɠ 

ɛɘəɟɧŰŮɟɖ Űɤɜ 19m/s, ůŮ ˊŮɟɑˊŰɤůɖ ɘŭɘɞəŬŰŬůəŮɡɐɠ ɆɛɖȺȷ 

o ɈˊɞəŬŰɖɔɞɟɑŬ ȷ2: ɀɏɔɘůŰɖ ɛɎɕŬ ŬˊɞɔŮɑɤůɖɠ ɛɘəɟɧŰŮɟɖ Űɤɜ 4Ⱦg, 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ ɤűɏɚɘɛɞɡ űɞɟŰɑɞɡ 

o ɈˊɞəŬŰɖɔɞɟɑŬ ȷ3: ɀɏɔɘůŰɖ ɛɎɕŬ ŬˊɞɔŮɑɤůɖɠ ɛɘəɟɧŰŮɟɖ Űɤɜ 25Ⱦg, 

ˊŮɟɘɚŬɛɓŬɜɞɛɏɜɞɡ Űɞɡ ɤűɏɚɘɛɞɡ űɞɟŰɑɞɡ əŬɘ ɛɏɔɘůŰɖ ɢŬɟŬəŰɖɟɘůŰɘəɐ 

ŭɘɎůŰŬůɖ 3m 

- Ⱥɘŭɘəɐ ȾŬŰɖɔɞɟɑŬ (Specific Category) 

- ȳŰŬɜ ŭŮɜ ˊɚɖɟŮɑŰŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ ůɢŮŰɘəɩɜ Ɏɟɗɟɤɜ ɔɘŬ ŰŬɝɘɜɧɛɖůɖ 

ůŰɖɜ ȷɜɞɘɢŰɐ ȾŬŰɖɔɞɟɑŬ, ŰɧŰŮ ɞ űɞɟɏŬɠ ŮəɛŮŰɎɚɚŮɡůɖɠ Űɞɡ ɆɛɖȺȷ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɚɎɓŮɘ ɎŭŮɘŬ ˊŰɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Ŭˊɧ Űɖɜ ŬɟɛɧŭɘŬ Ŭɟɢɐ Űɞɡ əɟɎŰɞɡɠ ɛɏɚɞɡɠ 

ɜɖɞɚɧɔɖůɖɠ. Ƀ űɞɟɏŬɠ ŮəɛŮŰɎɚɚŮɡůɖɠ ŮəˊɞɜŮɑ Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɤɜ əŬɘ Űɖɜ 

ɡˊɞɓɎɚɚŮɘ ɛŬɕɑ ɛŮ Űɖɜ ŬɑŰɖůɖ.  

- ɄɘůŰɞˊɞɘɖɛɏɜɖ ȾŬŰɖɔɞɟɑŬ(Certified Category) 

ũɘŬ ɜŬ ŮɜŰŬɢɗŮɑ ɏɜŬ ɆɛɖȺȷ ůŮ ŬɡŰɐ Űɖ əŬŰɖɔɞɟɑŬ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɚɖɟɞɑ ɞˊɞɘɞɜŭɐˊɞŰŮ Ŭˊɧ 

Űɞɡɠ Ŭəɧɚɞɡɗɞɡɠ ɧɟɞɡɠ: 

- ȰɢŮɘ ɢŬɟŬəŰɖɟɘůŰɘəɐ ŭɘɎůŰŬůɖ 3m əŬɘ ɛŮɔŬɚɨŰŮɟɖ əŬɘ ˊɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɚŮɘŰɞɡɟɔɑŬ 

ˊɎɜɤ Ŭˊɧ ůɡɜŬɗɟɞɑůŮɘɠ ˊɟɞůɩˊɤɜ 

- ɄɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɛŮŰŬűɞɟɎ ˊɟɞůɩˊɤɜ 

- ɄɟɞɞɟɑɕŮŰŬɘ ɔɘŬ ɛŮŰŬűɞɟɎ Ůˊɘəɑɜŭɡɜɤɜ ŮɛˊɞɟŮɡɛɎŰɤɜ əŬɘ ŬˊŬɘŰŮɑ ɡɣɖɚɧ ŮˊɑˊŮŭɞ 

ŬɜɗŮəŰɘəɧŰɖŰŬɠ ɔɘŬ Űɞɜ ɛŮŰɟɘŬůɛɧ Űɤɜ əɘɜŭɨɜɤɜ ɏɜŬɜŰɘ ŰɟɑŰɤɜ ůŮ ˊŮɟɑˊŰɤůɖ 

ŬŰɡɢɐɛŬŰɞɠ 

- ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖ Ⱥɘŭɘəɐ əŬŰɖɔɞɟɑŬ ˊŰɖŰɘəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ əŬɘ ůŰɖɜ ŮəŭɞɗŮɑůŬ 

Ŭˊɧ Űɖɜ ŬɟɛɧŭɘŬ Ŭɟɢɐ ŮˊɘɢŮɘɟɖůɘŬəɐ ŮɝɞɡůɘɞŭɧŰɖůɖ əɟɑɜŮŰŬɘ, ɏˊŮɘŰŬ Ŭˊɧ 

Ŭɝɘɞɚɧɔɖůɖ əɘɜŭɨɜɞɡ, ɧŰɘ ɞ əɑɜŭɡɜɞɠ Űɖɠ ˊŰɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ŭŮɜ ɛˊɞɟŮɑ ɜŬ 

ɛŮŰɟɘŬůɗŮɑ ŮˊŬɟəɩɠ ɢɤɟɑɠ Űɖɜ ˊɘůŰɞˊɞɑɖůɖ Űɞɡ ɆɛɖȺȷ 

Ƀɘ əŬɜɧɜŮɠ ɔɘŬ Űɘɠ ˊŰɐůŮɘɠ Űɤɜ ɆɛɖȺȷ, ɧˊɤɠ əŬɘ ɞɘ əŬŰɖɔɞɟɑŮɠ ˊɞɡ əŬɗɞɟɑůŰɖəŬɜ əŬɘ 

ɘůɢɨɞɡɜ ɔɘŬ Űɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ ŮɜŬɟɛɞɜɘůɛɏɜŮɠ ɛŮ Űɞ əŬɜɞɜɘůŰɘəɧ ˊɚŬɑůɘɞ Űɖɠ ȺȺ. ɆɨɛűɤɜŬ 

ɛŮ Űɞɜ ȾŬɜɞɜɘůɛɧ-ɔŮɜɘəɧ ˊɚŬɑůɘɞ ˊŰɐůŮɤɜ ɆɡůŰɖɛɎŰɤɜ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ- 

ɆɛɖȺȷ, ɞ ɞˊɞɑɞɠ ɏɢŮɘ ŭɖɛɞůɘŮɡŰŮɑ ůŰɖɜ ȺűɖɛŮɟɑŭŬ Űɖɠ ȾɡɓŮɟɜɐůŮɤɠ ůŰɘɠ 30 ɆŮˊŰŮɛɓɟɑɞɡ 

2016 (ūȺȾ ȸ-3152/30-09-2016), ŬɜŬűɏɟɞɜŰŬɘ ɞɘ əŬɜɞɜɘůɛɞɑ ɔɘŬ Űɘɠ ˊŰɐůŮɘɠ Űɤɜ ɆɛɖȺȷ əŬɘ 

Űɘɠ əŬŰɖɔɞɟɑŮɠ ˊɞɡ ɏɢɞɡɜ əŬɗɞɟɘůŰŮɑ əŬɘ ɘůɢɨɞɡɜ ɔɘŬ Űɖɜ ȺɚɚɎŭŬ. ȷɟɛɧŭɘɞɠ űɞɟɏŬɠ ɏɢŮɘ 

ɞɟɘůŰŮɑ ɖ ɈˊɖɟŮůɑŬ ɄɞɚɘŰɘəɐɠ ȷŮɟɞˊɞɟɑŬɠ (ɈɄȷ), ɖ ɞˊɞɑŬ ɏɢŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ŬɟɛɞŭɘɧŰɖŰŮɠ ɏɔəɟɘůɖɠ ŬŭŮɘɩɜ əŬɘ ˊɘůŰɞˊɞɘɖŰɘəɩɜ. 

ũɘŬ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɆɛɖȺȷ ɚŬɛɓɎɜɞɜŰŬɘ ɡˊɧɣɖ ŰŬ ŬəɧɚɞɡɗŬ əɟɘŰɐɟɘŬ:  

- ɖ ɛɏɔɘůŰɖ ɛɎɕŬ ŬˊɞɔŮɑɤůɖɠ (ɀɇɃɀ) 

- Űɞ Ůɑŭɞɠ Űɖɠ ɢɟɐůɖɠ 

- Űɞ ɨɣɞɠ ɎɜɤɗŮɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ɔɖɠ ɐ Űɖɠ ɗŬɚɎůůɖɠ ɧˊɞɡ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ɑˊŰŬɜŰŬɘ 

- ɞɘ ˊŮɟɘɞɢɏɠ (ŬˊɞəɚŮɘůŰɘəɏɠ ɐ ɛɖ), ɧˊɞɡ ɑˊŰŬɜŰŬɘ 
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- ɞɘ ŰŮɢɜɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ŮəɎůŰɞɡ ɆɛɖȺȷ 

- ɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ˊŰɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɆɛɖȺȷ 

ɀŮ ɓɎůɖ ŰŬ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ əɟɘŰɐɟɘŬ ɞ ȾŬɜɞɜɘůɛɧɠ əŬɗɞɟɑɕŮɘ ŰɟŮɘɠ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ 

ɆɛɖȺȷ. Ƀɘ əŬŰɖɔɞɟɑŮɠ ɛŮ Űɘɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ Űɞɡɠ, ŬɜɎɚɞɔŬ ɛŮ ŰŬ űɡůɘəɎ əŬɘ ˊŰɖŰɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ, ɔɘŬ Űɖɜ ȺɚɚɎŭŬ, ŮɑɜŬɘ ɞɘ Ůɝɐɠ:   

ȷ. ȼ çŬɜɞɘəŰɐè əŬŰɖɔɞɟɑŬ (UAS Open Category) 

¶ ȷɜɞɘəŰɐ əŬŰɖɔɞɟɑŬ ȷ0: çɀɑɜɘ ɆɡůŰɐɛŬŰŬ ɀɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜè 

-ȼ ɛɏɔɘůŰɖ ɛɎɕŬ ŬŮɟɞůəɎűɞɡɠ əŬŰɎ Űɖɜ ŬˊɞɔŮɑɤůɖ (ɀɇɃɀ) ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ Űɞɡ 

Ůɜɧɠ əɘɚɞɨ (<1Kg) 

-ȼ ˊŰɐůɖ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ɨɣɞɠ ɤɠ 50m ŮˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ, ůŮ Űɞˊɘəɐ ˊŰɐůɖ ɐ 

Ŭɜ ɞɘ ŰŮɢɜɘəɏɠ Űɞɡ ŭɡɜŬŰɧŰɖŰŮɠ ŮˊɘŰɟɏˊɞɡɜ Űɞɜ ɞɟɘůɛɧ Űɞɡ ɨɣɞɡɠ ˊŰɐůɖɠ əŬɘ 

ŭɘŬŭɟɞɛɐɠ ŬɡŰɞɛɎŰɤɠ ɤɠ ŰŬ 400 ˊɧŭɘŬ (121,92m) 

¶ ȷɜɞɘəŰɐ əŬŰɖɔɞɟɑŬ ȷ1: çɄɞɚɨ ɀɘəɟɎ ɆɡůŰɐɛŬŰŬ ɀɖ ȺˊŬɜŭɟɤɛɏɜɤɜ 

ȷŮɟɞůəŬűɩɜè 

-ȼ ɛɏɔɘůŰɖ ɛɎɕŬ ŬŮɟɞůəɎűɞɡɠ əŬŰɎ Űɖɜ ŬˊɞɔŮɑɤůɖ (ɀɇɃɀ) ŮɑɜŬɘ Ŭˊɧ ɏɜŬ əɘɚɧ 

(Ó1Kg) ɏɤɠ ŰɏůůŮɟŬ əɘɚɎ (Ò 4Kg) 

- Ƀɘ ŰŮɢɜɘəɏɠ Űɞɡɠ ŭɡɜŬŰɧŰɖŰŮɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬůűŬɚɑɕɞɡɜ, ɧŰɘ ɗŬ ɑˊŰŬŰŬɘ ůŮ ɨɣɞɠ 

ɢŬɛɖɚɧŰŮɟɞ Ŭˊɧ ŰŬ 400 ˊɧŭɘŬ (121,92m) ˊɎɜɤ Ŭˊɧ Űɞ ɏŭŬűɞɠ ɐ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ ůŮ ɚŮɘŰɞɡɟɔɑŬ ŰɖɚŮɢŮɘɟɘɕɧɛŮɜɖɠ Űɞˊɘəɐɠ ˊŰɐůɖɠ əŬɘ ɗŬ ŭɘŬɗɏŰɞɡɜ ŰŬ 

ɛɏůŬ ɔɘŬ ŬɡŰɧɛŬŰɞ ˊŮɟɘɞɟɘůɛɧ ŮɜŬɏɟɘɞɡ ɢɩɟɞɡ ůŰɞɜ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ Ůɘůɏɚɗɞɡɜ. 

¶ ȷɜɞɘəŰɐ əŬŰɖɔɞɟɑŬ ȷ2: çɀɘəɟɎ ɆɡůŰɐɛŬŰŬ ɀɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜè 

- ȼ ɛɏɔɘůŰɖ ɛɎɕŬ ŬŮɟɞůəɎűɞɡɠ əŬŰɎ Űɖɜ ŬˊɞɔŮɑɤůɖ (ɀɇɃɀ) ŮɑɜŬɘ Ŭˊɧ ŰɏůůŮɟŬ əɘɚɎ 

(Ó 4Kg) ɏɤɠ ŮɘəɞůɘˊɏɜŰŮ əɘɚɎ (Ò 25Kg) 

- ɇŬ ŮˊŬɜŭɟɤɛɏɜŬ ŬŮɟɞůəɎűɖ ŬɡŰɐɠ Űɖɠ əŬŰɖɔɞɟɑŬɠ ˊɞɡ ˊɤɚɞɨɜŰŬɘ ɤɠ 

əŬŰŬɜŬɚɤŰɘəɎ ˊɟɞɥɧɜŰŬ, ˊɟɏˊŮɘ ɜŬ Ŭəɞɚɞɡɗɞɨɜ Űɘɠ ˊɟɞɦˊɞɗɏůŮɘɠ Űɞɡ ȾŬɜɞɜɘůɛɞɨ 

ɤɠ ˊɟɞɠ Űɖ ɔŮɜɘəɐ ŬůűɎɚŮɘŬ Űɤɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ˊɟɏˊŮɘ ɜŬ ŭɘŬɗɏŰɞɡɜ ŰŬ ɛɏůŬ ɔɘŬ 

ŬɡŰɧɛŬŰɞ ˊŮɟɘɞɟɘůɛɧ ŮɜŬɏɟɘɞɡ ɢɩɟɞɡ, ůŰɞɜ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ Ůɘůɏɚɗɞɡɜ. 

ȸ. ȼ çŮɘŭɘəɐè əŬŰɖɔɞɟɑŬ (UAS Specific Category) 

- ɆŮ ŬɡŰɐ Űɖ əŬŰɖɔɞɟɑŬ ŮɜŰɎůůɞɜŰŬɘ ŰŬ ɆɛɖȺȷ ɛŮ ŬˊɧűŬůɖ Űɖɠ ɈɄȷ ŮɑŰŮ ɛŮ 

ŭɘŬŭɘəŬůɑŬ əŬŰŬɢɩɟɖůɖɠ ůŰɞ Ⱥɘŭɘəɧ ɀɖŰɟɩɞ ɆɛɖȺȷ ŮɑŰŮ Ůűɧůɞɜ ɏɢɞɡɜ 

əŬŰŬɢɤɟɖɗŮɑ ůŮ ɀɖŰɟɩɞ/Ɂɖɞɚɧɔɘɞ Ɏɚɚɞɡ əɟɎŰɞɡɠ, ɡˊɞɓɎɚɚɞɜŰŬɠ ŬɑŰɖůɖ ɔɘŬ 

ɢɟɐůɖ ȺɜŬɏɟɘɞɡ ɉɩɟɞɡ.  

- ũɘŬ Űɖɜ ŮəŰɏɚŮůɖ ˊŰɐůŮɤɜ ɆɛɖȺȷ Űɖɠ əŬŰɖɔɞɟɑŬɠ ŬɡŰɐɠ ŬˊŬɘŰŮɑŰŬɘ ŮɝŬůűɎɚɘůɖ 

ɎŭŮɘŬɠ çˊŰɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠè Ŭˊɧ Űɖɜ ɈɄȷ/ȹ2 ˊɞɡ ɢɞɟɖɔŮɑŰŬɘ Ŭűɞɨ ɞ 

ŮəɛŮŰŬɚɚŮɡɧɛŮɜɞɠ Űɞɡ ɆɛɖȺȷ ɡˊɞɓɎɚŮɘ ˊɟɞɠ ɏɔəɟɘůɖ: 1. Ɇɢɏŭɘɞ Ŭɝɘɞɚɧɔɖůɖɠ 

əɘɜŭɨɜɤɜ ŬůűŬɚŮɑŬɠ (risk assessment) 2. ȺɔɢŮɘɟɑŭɘɞ ˊŰɖŰɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ 

(Operations manual) 3. ȷůűŬɚɘůŰɐɟɘɞ ůɡɛɓɧɚŬɘɞ ɔɘŬ Űɖɜ əɎɚɡɣɖ əɘɜŭɨɜɤɜ Ŭˊɧ 

Űɖɜ Ɏůəɖůɖ Űɤɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ   

ũ. ȼ çˊɘůŰɞˊɞɘɖɛɏɜɖè əŬŰɖɔɞɟɑŬ (UAS Certified Category) 

- ɆŮ ŬɡŰɐ Űɖ əŬŰɖɔɞɟɑŬ ŮɜŰɎůůɞɜŰŬɘ ŰŬ ɆɛɖȺȷ ɛŮ ŬˊɧűŬůɖ Űɖɠ ɈɄȷ/ȹ2 ɛŮŰɎ Ŭˊɧ 

Űɖɜ ɡˊɞɓɞɚɐ Űɖɠ ŬɑŰɖůɖɠ ŮɔɔɟŬűɐɠ Űɞɡɠ əŬɘ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ.  
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- ũɘŬ Űɖɜ ŮəŰɏɚŮůɖ ˊŰɐůŮɤɜ ɆɛɖȺȷ Űɖɠ əŬŰɖɔɞɟɑŬɠ ŬɡŰɐɠ ŬˊŬɘŰŮɑŰŬɘ ɖ ɜɖɞɚɧɔɖůɖ 

Űɞɡ Ůɘŭɘəɞɨ ɛɖŰɟɩɞɡ Űɖɠ ɈɄȷ (ɈɄȷ/ȹ13) əŬɘ ɖ ɏəŭɞůɖ Ůɘŭɘəɞɨ ˊɘůŰɞˊɞɘɖŰɘəɞɨ 

ŬɝɘɞˊɚɞȶŬɠ (ˊŰɖŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ) ɔɘŬ ɆɛɖȺȷ, ůɨɛűɤɜŬ ɛŮ Űɞɡɠ ŮɘŭɘəɧŰŮɟɞɡɠ 

ɧɟɞɡɠ əŬɘ ˊɟɞɦˊɞɗɏůŮɘɠ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ əŬɜɞɜɘůɛɧ, əŬɗɩɠ əŬɘ ůŰɞ 

əŬɗɞŭɖɔɖŰɘəɧ ɡɚɘəɧ ˊɞɡ ŭɖɛɞůɘŮɨŮŰŬɘ ůŰɞɜ ɘůŰɧŰɞˊɞ Űɖɠ ɈɄȷ. 

ȼ ɢŬɟŰɞɔɟɎűɖůɖ ŬˊɞŰŮɚŮɑ ɛɘŬ Ŭˊɧ Űɘɠ ɓŬůɘəɧŰŮɟŮɠ ɢɟɐůŮɘɠ Űɤɜ UAV. ɀŮ Űɖɜ ŰɞˊɞɗɏŰɖůɖ 

űɤŰɞɔɟŬűɘəɩɜ ɛɖɢŬɜɩɜ əŬɘ Űɖ ůɡɛɓɞɚɐ ŮɟɔŬɚŮɑɤɜ ŮɜŰɞˊɘůɛɞɨ Űɖɠ ɗɏůɖɠ Űɞɡ ɞɢɐɛŬŰɞɠ, 

ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ůɡɔəɏɜŰɟɤůɖ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ ɛɘŬ ˊŮɟɘɞɢɐ ɛŮ Űɖɜ ɚɐɣɖ Ůɘəɧɜɤɜ ůŮ 

ˊɟɞəŬɗɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɔɑɜŮŰŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɘəɧɜɤɜ, 

ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɖɜ əɚɑɛŬəŬ ɛɏŰɟɖůɖɠ əŬɘ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ, ɩůŰŮ ɜŬ 

ˊŬɟŬɢɗŮɑ ɛɘŬ ɞɚɞəɚɖɟɤɛɏɜɖ ŬˊŮɘəɧɜɘůɖ Űɖɠ ˊŮɟɘɞɢɐɠ. Ƀɘ ɢɟɐůŮɘɠ ɓɏɓŬɘŬ ŮɑɜŬɘ ˊɞɘəɑɚŮɠ, 

ŬɚɚɎ ɧůɞɜ ŬűɞɟɎ ůŰɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŬɜŬűŮɟɗɞɨɜ ɞɘ ŬəɧɚɞɡɗŮɠ:  

¶ ȺɜŰɞˊɘůɛɧɠ ɜɏɤɜ ɗɏůŮɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ  

¶ ɇɟɘůŭɘɎůŰŬŰɖ ɛɞɜŰŮɚɞˊɞɑɖůɖ ɔŮɤɛɞɟűɩɜ 

¶ ȷˊɞŰɨˊɤůɖ ɔŮɤɛɞɟűɩɜ əŬɘ ɔŮɤŰɧˊɤɜ 

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ űŬɘɜɞɛɏɜɤɜ ˊɞɡ ŮɝŮɚɑůůɞɜŰŬɘ ůŰɖ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ  

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ 

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɤɜ ɔŮɤɛɞɟűɩɜ əŬɘ ɔŮɤŰɧˊɤɜ  

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ ɔɘŬ ˊɟɞűɨɚŬɝɖ Ŭˊɧ ɓŬɜŭŬɚɘůɛɞɨɠ  

¶ ɄŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ŮˊɘůəŮˊŰɩɜ  

 

ȹɘŬůŰɖɛɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ   

ȹɘŬůŰɖɛɘəɐ (əɡɟɑɤɠ ŭɞɟɡűɞɟɘəɐ) ɇɖɚŮˊɘůəɧˊɖůɖ ŮɑɜŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ ˊɚɖɟɞűɞɟɘɩɜ 

ɔɘŬ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ, ɛɘŬ ˊŮɟɘɞɢɐ ɐ ɏɜŬ űŬɘɜɧɛŮɜɞ, ɛŮ Űɖ ɢɟɐůɖ ŬɜɘɢɜŮɡŰɘəɩɜ ůɡůəŮɡɩɜ ˊɞɡ 

űɏɟɞɡɜ ŭɞɟɡűɧɟɞɘ ɐ ɎɚɚŬ ŭɘŬůŰɖɛɘəɎ ɞɢɐɛŬŰŬ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ ŭɘŬůŰɖɛɘəɎ ɚŮɤűɞɟŮɑŬ. 

ȸɟɑůəŮɘ ŮűŬɟɛɞɔɐ ůŮ ŭɘɎűɞɟŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ, ɧɤ́ɠ ɖ ɔŮɤɚɞɔɑŬ, ůŮɘůɛɞɚɞɔɑŬ, 

ŭŬůɞɚɞɔɑŬ, ɡŭɟɞɔŮɤɚɞɔɑŬ, ŰɞˊɞɔɟŬűɑŬ, ɛŮŰŮɤɟɞɚɞɔɑŬ, ɛŮɚɏŰɖ Űɞɡ əɚɑɛŬŰɞɠ, ɔŮɤɟɔɑŬ əŬɘ 

ˊɞɚɚɎ ɎɚɚŬ (ȾŬɟŰɎɚɖɠ, 2019).  

ȷˊɧ Űɖɜ ŮəŰɧɝŮɡůɖ Űɞɡ ˊɟɩŰɞɡ ŭɞɟɡűɧɟɞɡ ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ ERTS (ˊɞɡ ŬɟɔɧŰŮɟŬ 

ɛŮŰɞɜɞɛɎůŰɖəŮ ůŮ Landsat-1) Űɞ 1972, ɝŮəɑɜɖůŮ ɖ ˊɟɧɞŭɞɠ ůŰɖɜ ŰŮɢɜɞɚɞɔɑŬ Űɤɜ 

ŬɘůɗɖŰɐɟɤɜ. ɇɖ ŭŮəŬŮŰɑŬ Űɞɡ 1980 ɎɟɢɘůŬɜ ɜŬ ɔɑɜɞɜŰŬɘ ŭɘŬɗɏůɘɛŬ ŭŮŭɞɛɏɜŬ 

ŰɖɚŮˊɘůəɧˊɖůɖɠ ůŮ ɞɚɞɏɜŬ əŬɘ ˊɘɞ ɡɣɖɚɏɠ ɢɤɟɘəɏɠ ŬɜŬɚɨůŮɘɠ (Cushnie, 1987), Ůɜɩ ɖ 

Ŭɨɝɖůɖ Űɖɠ ŬɜɎɚɡůɖɠ Űɤɜ Ůɘəɧɜɤɜ ŬˊŬůɢɧɚɖůŮ Ŭˊɧ ɜɤɟɑɠ Űɞɡɠ ŮɟŮɡɜɖŰɏɠ. ɆŮ 

ŭɖɛɞůɘŮɡɛɏɜŮɠ ŮɟɔŬůɑŮɠ Űɖɠ Ůˊɞɢɐɠ ůɡɔəɟɑɜŮŰŬɘ Űɞ ůŰɘɔɛɘŬɑɞ ɞˊŰɘəɧ ˊŮŭɑɞ Űɞɡ 

ɄɞɚɡűŬůɛŬŰɘəɞɨ ɆŬɟɤŰɐ (MSS) Űɤɜ 80m, ɛŮ ŬɡŰɧ Űɞɡ ɗŮɛŬŰɘəɞɨ ɢŬɟŰɞɔɟɎűɞɡ (TM) Űɤɜ 

30m, əŬɘ Űɞɡ ŬɘůɗɖŰɐɟŬ Ɉɣɖɚɐɠ ŬɜɎɚɡůɖɠ ůŰɞ ɞɟŬŰɧ (High Resolution Visible HRV) Űɞɡ 

SPOT ɛŮ 20m ůŰɖɜ ˊɞɚɡűŬůɛŬŰɘəɐ (XS) ɐ 10m ůŰɖɜ ˊŬɔɢɟɤɛŬŰɘəɐ (P) ɚŮɘŰɞɡɟɔɑŬ 

(Cushnie, 1987). 

ȾŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ Űɤɜ ŰŮůůɎɟɤɜ ŭŮəŬŮŰɘɩɜ Ŭˊɧ Űɖɜ ŮəŰɧɝŮɡůɖ Űɞɡ ˊɟɩŰɞɡ ŭɞɟɡűɧɟɞɡ 

ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ɔɖɠ Űɞ 1972, ɖ ůŮɘɟɎ Űɤɜ ŭɞɟɡűɧɟɤɜ Landsat ɏɢŮɘ əŬŰŬɔɟɎɣŮɘ ůɢŮŭɧɜ 4,5 

ŮəŬŰɞɛɛɨɟɘŬ ůəɖɜɏɠ Ůɘəɧɜɤɜ ˊɎɜɤ Ŭˊɧ Űɖɜ ɝɖɟɎ əŬɘ ůɡɜŮɢɑɕŮɘ (Yu et al., 2014). H ŰŮɚŮɡŰŬɑŬ 

ůŮɘɟɎ Űɞɡ Landsat-9, ŰɏɗɖəŮ ůŮ ˊŰɐůɖ ůŰɘɠ 27 ɆŮˊŰŮɛɓɟɑɞɡ 2021 Ůɜɩ Ŭˊɧ ŰɧŰŮ ɏɢɞɡɜ 
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ŮəŰɞɝŮɡɗŮɑ əŬɘ ɢɘɚɘɎŭŮɠ Ɏɚɚɞɘ ŭɞɟɡűɧɟɞɘ ɔɘŬ Űɖɜ ˊŬɟŬŰɐɟɖůɖ Űɤɜ ŭɡɜŬɛɘəɩɜ Űɞɡ ŮŭɎűɞɡɠ 

(Belward & Skøien, 2015). 

ɇŬɡŰɧɢɟɞɜŬ ɏɢŮɘ ůɖɛŮɘɤɗŮɑ əŬɘ ɛɘŬ ɞɡůɘŬůŰɘəɐ ˊɟɧɞŭɞɠ ůŰɘɠ ŰŮɢɜɞɚɞɔɑŮɠ Űɤɜ ŬɘůɗɖŰɐɟɤɜ 

(Clark et al. 2004, Kohl et al. 2006, Schowengerdt 2007, Yu et al. 2014), əŬɘ ůɐɛŮɟŬ ŮɑɜŬɘ 

ŭɘŬɗɏůɘɛɖ ɛɘŬ ɛŮɔɎɚɖ ˊɞɘəɘɚɑŬ Ůɘəɧɜɤɜ ɛɏůɖɠ, ɡɣɖɚɐɠ əŬɘ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ (Clark et al. 2004, Warner et al. 2009, Sheng et al. 2011). 

ɆŮ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ, ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Copernicus, ˊŬɟɎɔŮŰŬɘ əŬɘ ˊŬɟɏɢŮŰŬɘ 

(ŭɤɟŮɎɜ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ɢɟɐůŰŮɠ) Ŭˊɧ Űɞ 2014, ŰŮɟɎůŰɘɞɠ ɧɔəɞɠ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ, ɛɏůɤ Űɖɠ ɞɘəɞɔɏɜŮɘŬɠ ŭɞɟɡűɧɟɤɜ Sentinel, əŬɗɩɠ əŬɘ Ɏɚɚɤɜ 

ůɡɜŮɟɔŬɕɧɛŮɜɤɜ ŬˊɞůŰɞɚɩɜ (Third Party Missions) (URL05).   

 

ȯɚɚŮɠ əŬŰɖɔɞɟɘɞˊɞɘɐůŮɘɠ   

 

ɆŮ ůɢɏůɖ ɛŮ Űɞɡɠ ůŰɧɢɞɡɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ŭɘŬəɟɑɜɞɜŰŬɘ ŭɨɞ Ŭəɧɛɖ ůɖɛŬɜŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ 

ŰɖɚŮˊɘůəɞˊɘəɩɜ ůɡůŰɖɛɎŰɤɜ, ŰŬ ˊŬɗɖŰɘəɎ əŬɘ ŰŬ ŮɜŮɟɔɖŰɘəɎ (Richards, 1986). 

ɇŬ ˊŬɗɖŰɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ůɡůŰɐɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ůɡůŰɐɛŬŰŬ ŬɜɑɢɜŮɡůɖɠ əŬɘ əŬŰŬɔɟŬűɐɠ 

Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ ŮəˊɏɛˊŮɘ ɐ ŬɜŬəɚɎ Űɞ ˊŬɟŬŰɖɟɞɨɛŮɜɞ ŬɜŰɘəŮɑɛŮɜɞ ï ůŰɧɢɞɠ. ɇŬ 

ůɡůŰɐɛŬŰŬ ŬɡŰɎ ŬɜɘɢɜŮɨɞɡɜ Ůɨɟɞɠ Űɞɡ űɎůɛŬŰɞɠ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ˊɞɚɨ 

ɛɘəɟɩɜ ɛɖəɩɜ əɨɛŬŰɞɠ Űɖɠ ɡˊŮɟɘɩŭɞɡɠ ŬəŰɘɜɞɓɞɚɑŬɠ (UV) Űɞ ɞɟŬŰɧ, Űɞ Ůɔɔɨɠ, Űɞ ɛɏůɞ əŬɘ 

Űɞ ɗŮɟɛɘəɧ ɡˊɏɟɡɗɟɞ ɛɐəɞɠ əɨɛŬŰɞɠ (Ŭˊɧ 0,4ɛm ɏɤɠ 1000ɛm). ȼ ŬŰɛɧůűŬɘɟŬ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ ŬɡŰɩɜ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɏɢŮɘ ůɖɛŬɜŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ ɏɜŰŬůɖ əŬɘ Űɖ űŬůɛŬŰɘəɐ 

ůɨɜɗŮůɖ Űɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ ˊɞɡ əŬŰŬɔɟɎűŮŰŬɘ. Ƀɘ ŬɘůɗɖŰɐɟŮɠ ŬɡŰɞɑ ɚŮɘŰɞɡɟɔɞɨɜ ɧˊɤɠ ɞɘ 

űɤŰɞɔɟŬűɘəɏɠ ɛɖɢŬɜɏɠ, ɛŮ Űɖ ŭɘŬűɞɟɎ ɧŰɘ ŮəŰɧɠ Ŭˊɧ Űɖ ɛɏŰɟɖůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ůŰɞ ɞɟŬŰɧ 

ŰɛɐɛŬ Űɞɡ űɎůɛŬŰɞɠ əŬŰŬɔɟɎűɞɡɜ Űɖɜ ŮɜɏɟɔŮɘŬ ůŮ ˊɞɚɚɏɠ ˊŮɟɘɞɢɏɠ Űɞɡ űɎůɛŬŰɞɠ əŬɘ ɔɘô 

ŬɡŰɧ ɞɜɞɛɎɕɞɜŰŬɘ ˊɞɚɡűŬůɛŬŰɘəɞɑ ŬɘůɗɖŰɐɟŮɠ (Lillesand, Kiefer & Chipman 2015, Emery, 

Camps & Rodriguez-Cassola 2017, Liang & Wang 2020). 

ɇŬ ŮɜŮɟɔɖŰɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ůɡůŰɐɛŬŰŬ ŬˊɞŰŮɚɞɨɜ ɏɜŬɜ ŮɡɟɨŰŮɟɞ ɧɟɞ ˊɞɡ ŬɜŬűɏɟŮŰŬɘ 

ůŮ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ Űɖ ŭɘəɐ Űɞɡɠ ˊɖɔɐ ŮɜɏɟɔŮɘŬɠ. ɇɞ ɟŬɜŰɎɟ ŮɑɜŬɘ ɏɜŬɠ Űɡˊɘəɧɠ 

ŮɜŮɟɔɖŰɘəɧɠ ɛɘəɟɞəɡɛŬŰɘəɧɠ ŬɘůɗɖŰɐɟŬɠ. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɤɜ ŮɜŮɟɔɖŰɘəɩɜ ŬɡŰɩɜ ůɡůŰɖɛɎŰɤɜ 

ŮɑɜŬɘ ɖ Ůɝɐɠ: ɞ ŬɜɘɢɜŮɡŰɐɠ - ́ .ɢ. ɟŬɜŰŬɟ - ŮəˊɏɛˊŮɘ ůŰɞɜ ůŰɧɢɞ (ŬɜŰɘəŮɑɛŮɜɞ ɐ ˊŮɟɘɞɢɐ) ůɐɛŬ 

əŬɘ əŬŰŬɔɟɎűŮɘ Űɞ ŰɛɐɛŬ (ˊɞůɞůŰɧ) ŮəŮɑɜɞ Űɞɡ ůɐɛŬŰɞɠ ˊɞɡ ŮˊɘůŰɟɏűŮɘ. ɇɞ ŮˊɘůŰɟŮűɧɛŮɜɞ 

ůɐɛŬ ɏɢŮɘ ɡˊɞůŰŮɑ ŬɚɚɞɘɩůŮɘɠ ɚɧɔɤ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 

ŬɜŬɔɜɤɟɑɕŮŰŬɘ əŬɘ ɛŮɚŮŰɎŰŬɘ Űɞ əɎɗŮ ůɩɛŬ əŬɘ űŬɘɜɧɛŮɜɞ.  

ɇŬ ůɡůŰɐɛŬŰŬ ɟŬɜŰɎɟ (Radar-Radio Detection and Ranging) ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ 

ŬˊŮɘəɞɜɘůŰɘəɎ (imaging radars), ɟŬɜŰɎɟ ɛŮŰɟɐůŮɤɜ Űɤɜ ɡɣɞɛŮŰɟɘəɩɜ ŭɘŬűɞɟɩɜ (altimeters), 

əŬɗɩɠ əŬɘ ůəŮŭŬůɧɛŮŰɟŬ (scatterometers). Ȱɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŰɞ 

ɛɘəɟɞəɡɛŬŰɘəɧ ŰɛɐɛŬ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ (ˊŮɟɑˊɞɡ 1mm ɏɤɠ 1m). ɇŬ 

ˊɚŮɞɜŮəŰɐɛŬŰɎ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɟŬɜŰɎɟ ŮɑɜŬɘ, ɧŰɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬˊŮɟɎůɞɡɜ ŰŬ ůɨɜɜŮűŬ, Űɖ 

ůɢŮŰɘəɎ ɢŬɛɖɚɐ ɓɟɞɢɐ əŬɘ Űɞ ɢɘɧɜɘ, ůɡɜŮˊɩɠ ŭŮɜ ŮɝŬɟŰɩɜŰŬɘ ɞɨŰŮ Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, 

ɞɨŰŮ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ űɤŰɘůɛɞɨ Űɞɡ ɐɚɘɞɡ, ŭɖɚŬŭɐ əŬŰŬɔɟɎűɞɡɜ ɖɛɏɟŬ əŬɘ ɜɨɢŰŬ. 

Ⱥˊɘˊɚɏɞɜ, ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬˊŮɟɜɞɨɜ Űɖ ɓɚɎůŰɖůɖ əŬɘ Űɞ ɏŭŬűɞɠ ɛɏɢɟɘ ɓɎɗɞɡɠ 

əɎˊɞɘɤɜ ɛɏŰɟɤɜ (ɡˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ), ɜŬ ŮəŰɘɛɐůɞɡɜ Űɖɜ ɡɔɟŬůɑŬ Űɞɡ ŮˊɘűŬɜŮɘŬəɞɨ 

ůŰɟɩɛŬŰɞɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɜŬ əŬŰŬɔɟɎűɞɡɜ əŬɘ ɜŬ ɛŮɚŮŰɞɨɜ Űɞɡɠ ˊɎɔɞɡɠ ůŰɖɜ ɔɐɘɜɖ 

ŮˊɘűɎɜŮɘŬ. Ⱥˊɑůɖɠ, ɖ əŬŰŬɛɏŰɟɖůɖ Űɖɠ ɢɟɞɜɘəɐɠ ŭɘŬűɞɟɎɠ ɛŮŰŬɝɨ Űɞɡ ŮəˊŮɛˊɧɛŮɜɞɡ əŬɘ Űɞɡ 

ŮˊɘůŰɟɏűɞɜŰɞɠ ůɐɛŬŰɞɠ ɢɟɖůɘɛŮɨŮɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŬˊɞůŰɎůŮɤɜ (əŬɘ ɡɣɞɛŮŰɟɘəɩɜ 

ŭɘŬűɞɟɩɜ). ɇɞ əɡɟɘɧŰŮɟɞ ɛŮɘɞɜɏəŰɖɛŬ Űɤɜ ůɡůŰɖɛɎŰɤɜ ɟŬɜŰɎɟ ŮɑɜŬɘ, ɧŰɘ ɚɧɔɤ Űɖɠ ɢŬɛɖɚɐɠ 
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ŮəˊŮɛˊɧɛŮɜɖɠ ŬəŰɘɜɞɓɞɚɑŬɠ Űɞ ůɐɛŬ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰŮɑ ŬɚɚɞɘɩůŮɘɠ Ŭˊɧ 

ˊŬɟŮɛɓɞɚɏɠ əŬɘ Ůˊɘˊɚɏɞɜ Űɞ ůɐɛŬ Űɞɡɠ ŭŮɜ ɏɢŮɘ ˊɞɚɡűŬůɛŬŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ.  

ȼ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɟŬɜŰɎɟ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ Ůəˊɞɛˊɐ ɡɣɖɚɐɠ ŮɜɏɟɔŮɘŬɠ ůɐɛŬŰɞɠ ůŮ 

ŮɚɎɢɘůŰɞ ɢɟɧɜɞ (micro second) əŬɘ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɖɠ ŮˊŬɜŬůəɏŭŬůɖɠ (ɞˊɘůɗɞůəɏŭŬůɖɠ) 

Ŭˊɧ Űɖ ɔɐɘɜɖ ŮˊɘűɎɜŮɘŬ Űɞɡ ůɐɛŬŰɞɠ ŬɡŰɞɨ. ȼ ˊɚɖɟɞűɞɟɑŬ, ɖ ɞˊɞɑŬ əŬŰŬɔɟɎűŮŰŬɘ, ɏɢŮɘ 

ɎɛŮůɖ ůɢɏůɖ ɛŮ: 1. Űɖ ůɢŮŰɘəɐ ɘůɢɨ Űɞɡ ůɐɛŬŰɞɠ. 2. Űɞ ɢɟɧɜɞ ˊɞɡ ɛŮůɞɚŬɓŮɑ ɛŮŰŬɝɨ Űɞɡ 

ŮəˊŮɛˊɧɛŮɜɞɡ əŬɘ ŮɘůŮɟɢɧɛŮɜɞɡ ůɐɛŬŰɞɠ. 3. Űɖ ŭɘŮɨɗɡɜůɖ Ŭˊɧ Űɖɜ ɞˊɞɑŬ ˊɟɞɏɟɢŮŰŬɘ Űɞ 

ŬɜŬəɚɩɛŮɜɞ ůɐɛŬ.  

ũŮɜɘəɎ ŰŬ ůɡůŰɐɛŬŰŬ ɟŬɜŰɎɟ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ŭɘɎűɞɟŬ ŮˊɘůŰɖɛɞɜɘəɎ ˊŮŭɑŬ ɧˊɤɠ Űɖ 

ɔŮɤɟɔɑŬ, Űɖ ŭŬůɞɚɞɔɑŬ, Űɖ ɔŮɤɚɞɔɑŬ, Űɖɜ ɡŭɟɞɚɞɔɑŬ, Űɖɜ ɤəŮŬɜɞɔɟŬűɑŬ. ɇŬ ŰŮɚŮɡŰŬɑŬ 

ɢɟɧɜɘŬ ůɖɛŮɘɩɗɖəŮ ɛŮɔɎɚɖ Ŭɨɝɖůɖ ůŰɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɟŬɜŰɎɟ 

ůɡɜɗŮŰɘəɐɠ əŮɟŬɑŬɠ (Synthetic Aperture Radar/SAR), əɡɟɑɤɠ Ŭˊɧ ɜɏɞɡɠ ŭɞɟɡűɧɟɞɡɠ ɟŬɜŰɎɟ 

ɡɣɖɚɐɠ əŬɘ ˊɞɚɨ ɡɣɖɚɐɠ (Ůˊɘˊɏŭɞɡ ɏɤɠ əŬɘ ɚɑɔɤɜ ŭŮəɎŭɤɜ cm) ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ. 

 

2.4.2  ȼ ȺɁɁɃȽȷ ɇȼɆ ȷɁȷȿɈɆȼɆ ɆɇȼɁ ɇȼȿȺɄȽɆȾɃɄȼɆȼ 

 

ȸŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɠ ŭɞɟɡűɞɟɘəɐɠ ŰɖɚŮˊɘůəɧˊɖůɖɠ ŬˊɞŰŮɚŮɑ ɖ ŬɜɎɚɡůɖ (ɐ 

ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ) Űɤɜ ŬɘůɗɖŰɐɟɤɜ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ˊɞɚɡŭɘɎůŰŬŰɖ. ɆɨɛűɤɜŬ ɛŮ Űɞɜ 

Barrett (1982), ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŮűŬɟɛɞɔɐ əŬɘ Űɞ Ůɑŭɞɠ Űɞɡ ŭɞɟɡűɧɟɞɡ, ŭɘŬəɟɑɜŮŰŬɘ ůŮ 

ɢɤɟɘəɐ, űŬůɛŬŰɘəɐ, ɟŬŭɘɞɛŮŰɟɘəɐ əŬɘ (ŭɘŬ)ɢɟɞɜɘəɐ.  

 

ɉɤɟɘəɐ ȷɜɎɚɡůɖ 

To ŮɡŭɘɎəɟɘŰo Űɖɠ ɚŮˊŰɞɛɏɟŮɘŬɠ ůŮ ɛɘŬ ŮɘəɧɜŬ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ 

ɘəŬɜɧŰɖŰŬ (spatial resolution) ɐ Ŭɚɚɘɩɠ Űɖ ɢɤɟɘəɐ ɐ ɔŮɤɛŮŰɟɘəɐ ŬɜɎɚɡůɖ Űɞɡ ɞɟɔɎɜɞɡ 

əŬŰŬɔɟŬűɐɠ. ȼ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ŬˊɞŰŮɚŮɑ ɞɡůɘŬůŰɘəɎ Űɞ ɓɐɛŬ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ, ɛŮ Űɞ ɞˊɞɑɞ 

ɔɑɜɞɜŰŬɘ ɞɘ ŮəɎůŰɞŰŮ əŬŰŬɔɟŬűɏɠ əŬɘ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ɛɘəɟɧŰŮɟɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɞɨ ˊɞɡ ɛˊɞɟŮɑ ɗŮɤɟɖŰɘəɎ ɜŬ ŬɜɘɢɜŮɡɗŮɑ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɛŮ Űɖɜ 

(ɢŬɟŰɞɔɟŬűɘəɐ) əɚɑɛŬəŬ ɛŮɚɏŰɖɠ.  

ȰŰůɘ, ˊ.ɢ. ŮɎɜ ɏɜŬɠ ŬɘůɗɖŰɐɟŬɠ ɏɢŮɘ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ 20m, ŰɧŰŮ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ 

ŮɘəɧɜŬ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ (pixel) ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɑŬ ˊŮɟɘɞɢɐ ŮˊɘűɎɜŮɘŬɠ ɑůɖɠ ɛŮ 20m ɉ 

20m ɐ 400m2. 

 

ūŬůɛŬŰɘəɐ ȷɜɎɚɡůɖ 

ȼ űŬůɛŬŰɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ ɐ űŬůɛŬŰɘəɐ ŬɜɎɚɡůɖ (spectral resolution) ůɢŮŰɑɕŮŰŬɘ 

ɛŮ Űɞɜ Ŭɟɘɗɛɧ Űɤɜ űŬůɛŬŰɘəɩɜ əŬɜŬɚɘɩɜ (ɐ Ŭɚɚɘɩɠ ɕɤɜɩɜ ɐ ŭɘŬɨɚɤɜ)  ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ 

əɎɗŮ ŬɘůɗɖŰɐɟŬɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ ˊɞɚɨ ůɖɛŬɜŰɘəɐ ɘŭɘɧŰɖŰŬ, ɔɘŬŰɑ ůŰɘɠ ˊɞɚɡűŬůɛŬŰɘəɏɠ 

ŮɘəɧɜŮɠ: Ŭ) ɖ ɗɏůɖ ůŰɞ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɧ űɎůɛŬ, Űɞ Ůɨɟɞɠ əŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ űŬůɛŬŰɘəɩɜ 

əŬɜŬɚɘɩɜ ɛˊɞɟɞɨɜ ɜŬ əŬɗɞɟɑɕɞɡɜ Űɞɜ ɓŬɗɛɧ əŬɘ Űɞ Ůɑŭɞɠ Űɤɜ ŭɘŬűɧɟɤɜ ůŰɧɢɤɜ əŬɘ ɓ) ɖ 

ůɡɜŭɡŬůŰɘəɐ ɢɟɐůɖ Űɞɡɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘűɏɟŮɘ ˊɞɚɨ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ůŮ ůɢɏůɖ ɛŮ 

ɞˊɞɘɞŭɐˊɞŰŮ ɛŮɛɞɜɤɛɏɜɞ űŬůɛŬŰɘəɧ əŬɜɎɚɘ.  

ɇŬ ůɡůŰɐɛŬŰŬ ˊɞɡ əŬŰŬɔɟɎűɞɡɜ ůŮ ˊɎɜɤ Ŭˊɧ ŭɨɞ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ ɞɜɞɛɎɕɞɜŰŬɘ 

ˊɞɚɡűŬůɛŬŰɘəɎ (multispectral), Ůɜɩ ɧůŬ ŭɘŬɗɏŰɞɡɜ ŭŮəɎŭŮɠ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ ɛŮ ˊɞɚɨ 

ɛɘəɟɧ Ůɨɟɞɠ űɎůɛŬŰɞɠ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɡˊŮɟűŬůɛŬŰɘəɎ (hyperspectral).  
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ɅŬŭɘɞɛŮŰɟɘəɐ ȷɜɎɚɡůɖ 

ȼ ɟŬŭɘɞɛŮŰɟɘəɐ ɘəŬɜɧŰɖŰŬ ɐ ɟŬŭɘɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ (radiometric resolution) ˊŮɟɘɔɟɎűŮɘ 

Űɖɜ ɘəŬɜɧŰɖŰŬ Ůɜɧɠ ůɡůŰɐɛŬŰɞɠ ɜŬ əŬŰŬɔɟɎűŮɘ ŭɘŬűɞɟɏɠ ůŰɖɜ ɘůɢɨ Űɞɡ ůɐɛŬŰɞɠ. ɇŬ 

ɟŬŭɘɞɛŮŰɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŮɟɘɔɟɎűɞɡɜ Űɖɜ ˊɟŬɔɛŬŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ˊɞɡ ˊŮɟɘɏɢŮŰŬɘ ůŮ 

ɛɑŬ ŮɘəɧɜŬ. ȾŬŰɎ Űɖɜ ŬˊɞŰɨˊɤůɖ ɛɘŬɠ ŮɘəɧɜŬɠ, ɖ ŮɡŬɘůɗɖůɑŬ Űɖɠ ůŰɖɜ ɏɜŰŬůɖ Űɖɠ 

ŬɜŬəɚɩɛŮɜɖɠ ŮɜɏɟɔŮɘŬɠ əŬɗɞɟɑɕŮɘ əŬɘ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖ ɟŬŭɘɞɛŮŰɟɘəɐ ɘəŬɜɧŰɖŰŬ. ɇŬ 

ŭŮŭɞɛɏɜŬ ɛɘŬɠ ŮɘəɧɜŬɠ ŬɜŰɘˊɟɞůɤˊŮɨɞɜŰŬɘ Ŭˊɧ ɣɖűɘŬəɏɠ Űɘɛɏɠ (Digital Numbers/DN), ɞɘ 

ɞˊɞɑŮɠ ɚŬɛɓɎɜɞɡɜ 2n Űɘɛɏɠ, ɧˊɞɡ n ɞ Ŭɟɘɗɛɧɠ Űɤɜ ŭɡŬŭɘəɩɜ ɣɖűɑɤɜ (bit). ȼ Űɘɛɐ Űɞɡ n 

ɢŬɟŬəŰɖɟɑɕŮɘ əŬɘ Űɖ ɟŬŭɘɞɛŮŰɟɘəɐ ŬɜɎɚɡůɖ Űɖɠ ŮɘəɧɜŬɠ (ˊ.ɢ. 8-bit, 16-bit ə.Ű.ɚ). ȼ Ŭɨɝɖůɖ 

Űɖɠ ɟŬŭɘɞɛŮŰɟɘəɐɠ ɘəŬɜɧŰɖŰŬɠ ˊɟɞəŬɚŮɑ ŬɜɎɚɞɔɖ Ŭɨɝɖůɖ Űɤɜ ɢɟɤɛŬŰɘəɩɜ ŭɘŬɓŬɗɛɑůŮɤɜ 

ůŰɖɜ ŮɘəɧɜŬ əŬɘ Ůˊɞɛɏɜɤɠ ŮˊɘűɏɟŮɘ əŬɚɨŰŮɟɖ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ Űɤɜ ůŰɧɢɤɜ.  

 

ɉɟɞɜɘəɐ ȷɜɎɚɡůɖ 

 

H (ŭɘŬ)ɢɟɞɜɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ ɐ (ŭɘŬ)ɢɟɞɜɘəɐ ŬɜɎɚɡůɖ (temporal resolution) Ůɜɧɠ 

ůɡůŰɐɛŬŰɞɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ůɡɢɜɧŰɖŰŬ ɚɐɣɖɠ ˊŬɜɞɛɞɘɧŰɡˊɤɜ Ůɘəɧɜɤɜ ɔɘŬ Űɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ 

əŬɘ ɏɢŮɘ ɘŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ůŰɖ ŭɞɟɡűɞɟɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ. ȼ ˊŮɟɑɞŭɞɠ ŮˊŬɜŬɚɖɣɘɛɧŰɖŰŬɠ 

ɔɘŬ ɏɜŬ ŭɞɟɡűɞɟɘəɧ ůɨůŰɖɛŬ ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ ŮɑɜŬɘ ůɡɜɐɗɤɠ Űɖɠ ŰɎɝɖɠ əɎˊɞɘɤɜ 

ɖɛŮɟɩɜ ɐ ɤɟɩɜ ɐ əŬɘ ɚŮˊŰɩɜ (ˊ.ɢ. ɧŰŬɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛŮŰŮɤɟɞɚɞɔɘəɞɨɠ ŭɞɟɡűɧɟɞɡɠ). 

ũɘŬ ɜŬ ɗŮɤɟɞɨɜŰŬɘ ŬɝɘɧˊɘůŰŬ əŬɘ ɛŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛɘəɟɧŰŮɟɖ ŬůɎűŮɘŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɖɠ ŭɘŬɢɟɞɜɘəɐɠ ŬɜɎɚɡůɖɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊɚɖɟɞɨɜŰŬɘ ŰŬ ŬəɧɚɞɡɗŬ: 

1. ŪŬ ˊɟɏˊŮɘ ɜŬ ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ɑŭɘŬ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ ɛŮ Űɖɜ ɑŭɘŬ ɔɤɜɑŬ 

ˊŬɟŬŰɐɟɖůɖɠ, əŬɗɩɠ əŬɘ Űɖɜ ɑŭɘŬ ɢɤɟɘəɐ əŬɘ űŬůɛŬŰɘəɐ ŬɜɎɚɡůɖ.  

2. Ƀɘ ŭɘŬɢɟɞɜɘəɏɠ ŮɘəɧɜŮɠ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ ŰŬ ůɡůŰɐɛŬŰŬ əŬŰŬɔɟŬűɐɠ Űɖɜ 

ɑŭɘŬ ˊŮɟɑˊɞɡ ɩɟŬ Űɖɠ ɖɛɏɟŬɠ, ɩůŰŮ ɜŬ ŮɝŬɚŮɑűɞɜŰŬɘ ɞɘ ɖɛŮɟɐůɘŮɠ ŭɘŬűɞɟɏɠ Űɖɠ 

ɔɤɜɑŬɠ ˊɟɧůˊŰɤůɖɠ Űɖɠ ɖɚɘŬəɐɠ ŬəŰɘɜɞɓɞɚɑŬɠ, ŭɘɧŰɘ ˊɟɞəŬɚɞɨɜ ŬɜɩɛŬɚŮɠ 

ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɤɜ ɘŭɘɞŰɐŰɤɜ ŬɜɎəɚŬůɖɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. 

3. ŪŬ ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜɞɜŰŬɘ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ Űɞɡ ɏŰɞɡɠ, ɩůŰŮ ɜŬ ɛŮɘɩɜɞɜŰŬɘ ůŰɞ 

ŮɚɎɢɘůŰɞ ɞɘ űŬɘɜɞɚɞɔɘəɏɠ3 ŭɘŬűɞɟɞˊɞɘɐůŮɘɠ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ. 

 

2.4.3  ȺȽȹȽȾȺɆ ȺūȷɅɀɃũȺɆ ȾȷȽ ɄɅɃȽɃɁɇȷ ɇȼȿȺɄȽɆȾɃɄȼɆȼɆ 

ɊɖűɘŬəɎ ɈɣɞɛŮŰɟɘəɎ ȹŮŭɞɛɏɜŬ ɇɖɚŮˊɘůəɧˊɖůɖɠ 

 

ȼ ŬɜɎˊŰɡɝɖ ˊŬɔəɧůɛɘɤɜ, Űɞˊɘəɩɜ ɐ ŮɜŭɘɎɛŮůɖɠ ɔŮɤɔɟŬűɘəɐɠ əɚɑɛŬəŬɠ ɣɖűɘŬəɩɜ 

ɡɣɞɛŮŰɟɘəɩɜ ɛɞɜŰɏɚɤɜ (Digital Elevation Models/DEM) Ŭˊɧ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ŮɑɜŬɘ 

ɏɜŬ ŮɜŮɟɔɧ ˊŮŭɑɞ ɏɟŮɡɜŬɠ. ɇŬ DEM ɎɟɢɘůŬɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1950, 

ŬɚɚɎ ɖ ɟŬɔŭŬɑŬ ŬɜɎˊŰɡɝɖ Űɖɠ Ʉɚɖɟɞűɞɟɘəɐɠ əŬɘ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬŰɎ Űɞɜ 21ɞ ŬɘɩɜŬ 

ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ŰŬ əŬŰɏůŰɖůŮ ůŰɖɜ ˊɞɟŮɑŬ ˊŮɟɘůůɧŰŮɟɞ ɢɟɐůɘɛŬ əŬɘ ŬɝɘɧˊɘůŰŬ (Mouratidis 

et al. 2010, Mouratidis & Ampatzidis 2019). 

                                                             
 

3 ŮˊɘůŰɖɛɞɜɘəɧɠ əɚɎŭɞɠ ˊɞɡ ɛŮɚŮŰɎ Űɖɜ ŮɝɎɟŰɖůɖ Űɤɜ ŭɘɎűɞɟɤɜ ɓɘɞɚɞɔɘəɩɜ űŬɘɜɞɛɏɜɤɜ Űɤɜ űɡŰɩɜ (ŬɜɎˊŰɡɝɖ, Ɏɜɗɖůɖ 

ə.Ű.ɚ.) Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ (əɚɘɛŬŰɞɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ). 
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ũŮɜɘəɎ, ŰŬ DEM ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊŬɟŬŭɞůɘŬəɎ ůŮ ɏɜŬ ˊɚɐɗɞɠ ŮűŬɟɛɞɔɩɜ ɔɘŬ ŭɘɎűɞɟɞɡɠ 

ůəɞˊɞɨɠ. ȾɎˊɞɘŮɠ Ŭˊɧ Űɘɠ Űɡˊɘəɏɠ ɢɟɐůŮɘɠ Űɞɡɠ ŮɑɜŬɘ (ɀɞɡɟŬŰɑŭɖɠ, 2010):  

- Ɉˊɞɚɞɔɘůɛɧɠ ɡɣɞɛɏŰɟɞɡ ŬɜŬɚɡŰɘəɎ ɔɘŬ ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ 

- Ɉˊɞɚɞɔɘůɛɧɠ əɚɑůɖɠ  

- Ɉˊɞɚɞɔɘůɛɧɠ Űɞɡ ˊɟɞůŬɜŬŰɞɚɘůɛɞɨ (aspect) Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ  

- ȾŬŰŬůəŮɡɐ ɘůɞɦɣɩɜ əŬɛˊɨɚɤɜ 

- ɇɟɘůŭɘɎůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ ə.Ŭ. 

ɇŬ DEM ŬˊɞŰŮɚɞɨɜ ůɐɛŮɟŬ ɏɜŬ ůɖɛŬɜŰɘəɧ ŮɟɔŬɚŮɑɞ əŬɘ ˊɖɔɐ ŭŮŭɞɛɏɜɤɜ ɛŮ ŮűŬɟɛɞɔɐ ůŮ 

ˊɞɚɚɎ ůɨɔɢɟɞɜŬ ŮˊɘůŰɖɛɞɜɘəɎ ŬɜŰɘəŮɑɛŮɜŬ. ȺɜŭŮɘəŰɘəɎ, ɞ ůɡɜŭɡŬůɛɧɠ ŰɖɚŮˊɘůəɞˊɘəɩɜ 

Ůɘəɧɜɤɜ ɛŮ DEM ŮˊɘŰɟɏˊŮɘ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŰɟɘůŭɘɎůŰŬŰɤɜ ŬˊŮɘəɞɜɑůŮɤɜ Űɞɡ ŮŭɎűɞɡɠ, ɛŮ 

ŮűŬɟɛɞɔɏɠ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Virtual Reality/VR) ɐ ŮˊŬɡɝɖɛɏɜɖɠ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Augmented Reality/AR).  

DEM ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ ɛŮ ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ, ɧˊɤɠ ȺɜŬɏɟɘŬ ɇɖɚŮˊɘůəɧˊɖůɖ, 

ȹɘŬůŰɖɛɘəɐ ɇɖɚŮˊɘůəɧˊɖůɖ, ůɎɟɤůɖ əŬɘ ɣɖűɘɞˊɞɑɖůɖ ŰɞˊɞɔɟŬűɘəɩɜ ɢŬɟŰɩɜ, əŬɗɩɠ əŬɘ 

ůɡůŰɐɛŬŰŬ ɚɏɘɕŮɟ. ȼ ˊŬɟŬŭɞůɘŬəɐ ɛɏɗɞŭɞɠ ˊŬɟŬɔɤɔɐɠ ɊɖűɘŬəɩɜ ɈɣɞɛŮŰɟɘəɩɜ ɀɞɜŰɏɚɤɜ 

(DEM), ɛɏůɤ ŰɞˊɞɔɟŬűɘəɩɜ ɢŬɟŰɩɜ əŬɘ ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ, ɢɎɜŮɘ ɏŭŬűɞɠ əŬɘ Űɖ ɗɏůɖ Űɞɡɠ 

əŬŰŬɚŬɛɓɎɜɞɡɜ ŰŬ ŭɘŬůŰɖɛɘəɎ (ŭɞɟɡűɞɟɘəɎ əŬɘ ɎɚɚŬ) ŭŮŭɞɛɏɜŬ, Ŭˊɧ ŰŬ ɞˊɞɑŬ ˊɟɞəɨˊŰɞɡɜ 

ŰŬ DEM. ȼ ˊŬɔəɧůɛɘŬ ŭɘŬɗŮůɘɛɧŰɖŰŬ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɞɚɞɏɜŬ ŬɡɝŬɜɧɛŮɜɖɠ 

ŬɜɎɚɡůɖɠ, ŬəɟɑɓŮɘŬɠ əŬɘ ŬɝɘɞˊɘůŰɑŬɠ, ŮˊɘŰɟɏˊŮɘ Űɖ ɔɟɐɔɞɟɖ ŮˊŮɝŮɟɔŬůɑŬ ůŮ əɎɗŮ ˊŮɟɘɞɢɐ 

Űɞɡ ˊɚŬɜɐŰɖ. ȰŰůɘ, ŰŬ ŭŮŭɞɛɏɜŬ Radar (SAR) ˊŬɟɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ DEM 

ɛŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɟɧˊɞɡɠ ŮˊŮɝŮɟɔŬůɑŬɠ. Ƀ ˊɟɩŰɞɠ ŮɑɜŬɘ ɖ ůŰŮɟŮɞůəɞˊɘəɐ ɛɏɗɞŭɞɠ əŬɘ 

ɞ ŭŮɨŰŮɟɞɠ ɖ ůɡɛɓɞɚɞɛŮŰɟɑŬ SAR (SAR Interferometry/InSAR) (Subramanian 2001, 

ɉŬɚəɘɎɠ 2001). Ⱥˊɑůɖɠ, ɛɏůɤ Űɤɜ ŭŮŭɞɛɏɜɤɜ Lidar ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨɣɞɡɜ ɣɖűɘŬəɎ 

ɡɣɞɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ. ɇŬ ŭŮŭɞɛɏɜŬ Lidar ůɡɚɚɏɔɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬɜɎəɚŬůɖ Űɞɡ ˊŬɚɛɞɨ Űɞɡ 

ˊɞɛˊɞɨ. ȼ ŬɜŰŬɜɎəɚŬůɖ əŬŰŬɔɟɎűŮŰŬɘ ɤɠ ůɖɛŮɑŬ, ŰŬ ɞˊɞɑŬ ɞɜɞɛɎɕɞɜŰŬɘ ɜɏűɖ ůɖɛŮɑɤɜ 

(point clouds) əŬɘ ŬɜŬˊŬɟɘůŰɞɨɜ Űɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ɗɏůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ůŰɖɜ ŮˊɘűɎɜŮɘŬ 

Űɖɠ ũɖɠ, ůɡɛˊŮɟɘɚŬɛɓŬɜɞɛɏɜɤɜ Űɤɜ əŰɘɟɑɤɜ, Űɖɠ ɓɚɎůŰɖůɖɠ əŬɘ Űɞɡ ŮŭɎűɞɡɠ. ɆɨɛűɤɜŬ ɛŮ 

Űɖ USGS (URL 06) ůŰɧɢɞɠ ŮɑɜŬɘ ɜŬ ɡˊɎɟɢɞɡɜ ɛɧɜɞ DEM ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Lidar 

əŬɘInSAR. 

ɆɡɛɓɞɚɞɛŮŰɟɑŬ SAR 

 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ɀɞɡɟŬŰɑŭɖ (2010), ɖ ɛɏɗɞŭɞɠ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR ŮɑɜŬɘ ůŰɖɜ 

ˊɟɤŰɞɔŮɜɐ Űɖɠ ɛɞɟűɐ ɛɘŬ ŰŮɢɜɘəɐ ˊŬɟŬɔɤɔɐɠ ɣɖűɘŬəɩɜ ɡɣɞɛŮŰɟɘəɩɜ ɛɞɜŰɏɚɤɜ (DEMs). 

ɉɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ˊɚɖɟɞűɞɟɑŬ Űɖɠ űɎůɖɠ, Ŭˊɧ ŭŮŭɞɛɏɜŬ SAR, ɔɘŬ ɜŬ ůɢɖɛŬŰɑůŮɘ 

ůɡɛɓɞɚɞɔɟɎɛɛŬŰŬ (Interferograms), Ŭˊɧ ŰŬ ɞˊɞɑŬ ɛˊɞɟɞɨɜ ɜŬ ɡˊɞɚɞɔɘůŰɞɨɜ ɞɘ ɡɣɞɛŮŰɟɘəɏɠ 

ŭɘŬűɞɟɏɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ŰŮɚɘəɎ ɜŬ ˊŬɟŬɢɗɞɨɜ DEMs. 

ɀɑŬ ŮˊɏəŰŬůɖ Űɖɠ ɓŬůɘəɐɠ ɛŮɗɧŭɞɡ InSAR ŮɑɜŬɘ ɖ ŭɘŬűɞɟɘəɐ ůɡɛɓɞɚɞɛŮŰɟɑŬ (Differential 

SAR Interferometry/DInSAR), ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ɛɏŰɟɖůɖ ˊŬɟŬɛɞɟűɩůŮɤɜ 

əŬɘ ŬɜŮˊŬɑůɗɖŰɤɜ ɛŮŰŬəɘɜɐůŮɤɜ Űɞɡ ŬɜŬɔɚɨűɞɡ əŬɘ ɏɢŮɘ ˊɟɞůŮɚəɨůŮɘ ɛŮɔɎɚɞ ŮɜŭɘŬűɏɟɞɜ 

Ŭˊɧ Űɖɜ ˊɚŮɡɟɎ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ əɞɘɜɧŰɖŰŬɠ. ȷɜ əŬɘ ɖ ůɡɛɓɞɚɞɛŮŰɟɑŬ ŮɑɜŬɘ Ůɝô ɞɟɘůɛɞɨ 

ŭɘŬűɞɟɘəɐ ŰŮɢɜɘəɐ (Ferretti et al., 2007), ŮɜŰɞɨŰɞɘɠ ɞ ɧɟɞɠ çŭɘŬűɞɟɘəɐ ůɡɛɓɞɚɞɛŮŰɟɑŬè ɏɢŮɘ 

ŮˊɘəɟŬŰɐůŮɘ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ Űɖ ɢɟɐůɖ Ůɘəɧɜɤɜ, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ɚɖűɗŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ 

ɖɛŮɟɞɛɖɜɑŮɠ əŬɘ Ŭˊɧ Űɖɜ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɑŭɘŬ ɗɏůɖ, ɛŮ ůəɞˊɧ Űɖɜ ŬɜɑɢɜŮɡůɖ ɛŮŰŬɗɏůŮɤɜ ɐ 

ˊŬɟŬɛɞɟűɩůŮɤɜ (ůŮɘůɛɞɑ, əŬɗɘɕɐůŮɘɠ, əŬŰɞɚɘůɗɐůŮɘɠ ə.ɚˊ.) Űɖɠ ɔɐɘɜɖɠ ŮˊɘűɎɜŮɘŬɠ, ɏɢɞɜŰŬɠ 
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ŬˊɞɛŬəɟɨɜŮɘ Űɖɜ ŮˊɑŭɟŬůɖ Űɞɡ ŰɞˊɞɔɟŬűɘəɞɨ ŬɜŬɔɚɨűɞɡ əŬɘ Ɏɚɚɤɜ ŮˊɘŭɟɎůŮɤɜ ůŰɖ 

ůɡɛɓɞɚɞɛŮŰɟɘəɐ űɎůɖ. 

ȼ ɛɏɗɞŭɞɠ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR (SAR Interferometry / InSAR), ɏɢŮɘ ŮɝŮɚɘɢɗŮɑ ɟŬɔŭŬɑŬ 

ɛŮŰɎ Űɞ 1990, ɤɠ ůɡɜɎɟŰɖůɖ Űɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ SAR. ɃɟɧůɖɛŬ ůŰɖɜ Ůɝɏɚɘɝɖ 

ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɣɖűɘŬəɩɜ ɡɣɞɛŮŰɟɘəɩɜ ɛɞɜŰɏɚɤɜ ŬˊɞŰɏɚŮůŬɜ ɞɘ 

ŬˊɞůŰɞɚɏɠ SRTM (Shuttle Radar Topography Mission) (Farr & Kobrick, 2000) əŬɘ 

TerraSAR-X/TanDEM-X (Krieger et al., 2013).  

Ƀɘ ɓŬůɘəɏɠ Ŭɟɢɏɠ əŬɘ ɞɘ ŮűŬɟɛɞɔɏɠ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR ŮɑɜŬɘ ˊɞɚɨ əŬɚɎ əŬɘ 

ŬɜŬɚɡŰɘəɎ ŰŮəɛɖɟɘɤɛɏɜŮɠ (ˊ.ɢ. Zebker & Goldstein 1986, Gabriel & Goldstein 1988, Gabriel 

et al. 1989, Massonnet et al. 1993, Massonnet & Feigl 1998, Bamler & Hartl 1998). ɇɞ ɑŭɘɞ 

ůɡɛɓŬɑɜŮɘ əŬɘ ɛŮ Űɘɠ ˊɟɞɖɔɛɏɜŮɠ ŰŮɢɜɘəɏɠ ɛŮɗɧŭɞɡɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR, ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ 

Ŭɜ́ŰɡɢɗŮɑ əŬɘ ůɡɜŮɢɑɕɞɡɜ ɜŬ ŮɝŮɚɑůůɞɜŰŬɘ əŬŰɎ Űɖɜ ŰŮɚŮɡŰŬɑŬ ŮɘəɞůŬŮŰɑŬ, ɛŮ ůəɞˊɧ ɜŬ 

Ɏɟɞɡɜ əɎˊɞɘɞɡɠ ˊŮɟɘɞɟɘůɛɞɨɠ, ŬɚɚɎ əŬɘ ɜŬ ŭɘŮɡɟɨɜɞɡɜ Űɞ ˊŮŭɑɞ ŮűŬɟɛɞɔɐɠ Űɖɠ ɛŮɗɧŭɞɡ 

(ˊ.ɢ. Ferretti et al. 2000 & 2001, Bernardino et al. 2002, Hooper et al. 2007), űŰɎɜɞɜŰŬɠ ɡˊɧ 

ˊɟɞɦˊɞɗɏůŮɘɠ ůŮ ŬəɟɑɓŮɘŮɠ Űɖɠ ŰɎɝɖɠ ɚɑɔɤɜ ɢɘɚɘɞůŰɩɜ. 

ɄŬɟɎɚɚɖɚŬ, ɖ ŮɜůɤɛɎŰɤůɖ ŬɡŰɞɛŬŰɞˊɞɘɖɛɏɜɤɜ Ŭɚɔɞɟɑɗɛɤɜ əŬɘ ŭɘŬŭɘəŬůɘɩɜ Űɖɠ 

ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR ůŮ ŭɘŬŭɘəŰɡŬəɏɠ ˊɚŬŰűɧɟɛŮɠ ŬɜɎəŰɖůɖɠ əŬɘ ŮˊŮɝŮɟɔŬůɑŬɠ 

ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɏɢŮɘ ŭɩůŮɘ ɛŮɔɎɚɖ ɩɗɖůɖ ůŰɖ ɢɟɐůɖ Űɖɠ ɛŮɗɧŭɞɡ, əŬɗɩɠ əŬɘ ůŰɞɜ 

ɧɔəɞ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɡˊɧəŮɘɜŰŬɘ ůŮ ŮˊŮɝŮɟɔŬůɑŬ (Big Data Analysis). ȷɡŰɧ ɏɢŮɘ 

ŮˊɘŰŮɡɢɗŮɑ Űɧůɞ ɚɧɔɤ Űɖɠ, ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ, ŭɤɟŮɎɜ ˊɟɞůɓŬůɘɛɧŰɖŰŬɠ ůŰŬ ŭŮŭɞɛɏɜŬ əŬɘ 

Űɞɡɠ ŮˊŮɝŮɟɔŬůŰɘəɞɨɠ ˊɧɟɞɡɠ, ŬɚɚɎ əŬɘ ůŰɖɜ Ŭˊɚɞˊɞɑɖůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ, ɩůŰŮ ɜŬ 

əŬŰŬůŰɞɨɜ çűɘɚɘəɏɠè ɔɘŬ Űɞ ɛɖ ŮɝŮɘŭɘəŮɡɛɏɜɞ əɞɘɜɧ (ˊ.ɢ. Foumelis et al., 2022). 

2.5 ɆɈɆɇȼɀȷɇȷ ũȺɋũɅȷūȽȾɋɁ ɄȿȼɅɃūɃɅȽɋɁ (GIS) 

 

ȼ ŮˊɘůŰɐɛɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ɏɢŮɘ ůɖɛŮɘɩůŮɘ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɘɠ ŰŮɚŮɡŰŬɑŮɠ ŭŮəŬŮŰɑŮɠ, 

ůɡɜŮˊɩɠ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ůɡɜŮɢɩɠ ɜɏŮɠ ˊɟɞɞˊŰɘəɏɠ ůŰɘɠ ŮűŬɟɛɞůɛɏɜŮɠ ŮˊɘůŰɐɛŮɠ, ɧˊɤɠ  Űɖ 

ɉŬɟŰɞɔɟŬűɑŬ, Űɖɜ ɇɖɚŮˊɘůəɧˊɖůɖ əŬɘ ŰŬ ɆɡůŰɐɛŬŰŬ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ 

(Geographic Information Systems/GIS). 

ɇŬ GIS ŮɑɜŬɘ ɚɞɔɘůɛɘəɎ ɛŮ əŬŰɎɚɚɖɚɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ůɢŮŭɑŬůɖ, ɩůŰŮ ɜŬ ůɡɚɚɏɔɞɡɜ, ɜŬ 

ŬˊɞɗɖəŮɨɞɡɜ, ɜŬ ŮɜɖɛŮɟɩɜɞɡɜ, ɜŬ ŮˊŮɝŮɟɔɎɕɞɜŰŬɘ, ɜŬ ŬɜŬɚɨɞɡɜ əŬɘ ɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ɧɚɤɜ 

Űɤɜ Űɨˊɤɜ ɔŮɤ ï əɤŭɘəɞˊɞɘɖɛɏɜŮɠ ɐ Ŭɚɚɘɩɠ ɔŮɤɢɤɟɘəɏɠ (geospatial) ˊɚɖɟɞűɞɟɑŮɠ 

(Burrough 1986, Maguire 1991). Ƀ ɧɟɞɠ çɔŮɤɔɟŬűɘəɧè űŬɜŮɟɩɜŮɘ, ɧŰɘ ɖ ɗɏůɖ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɔɜɤůŰɐ ɐ ɛˊɞɟŮɑ ɜŬ ɡˊɞɚɞɔɘůŰŮɑ ɛŮ Űɖɜ ɏɜɜɞɘŬ Űɤɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ. Ƀ ɧɟɞɠ 

çˊɚɖɟɞűɞɟɘɩɜè ůɖɛŬɑɜŮɘ, ɧŰɘ ŰŬ ŭŮŭɞɛɏɜŬ ůŮ ɏɜŬ GIS ɞɟɔŬɜɩɜɞɜŰŬɘ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ 

ɢɟɐůɘɛɖɠ ɔɜɩůɖɠ, ůɡɢɜɎ ɤɠ ɗŮɛŬŰɘəɞɑ ɢɎɟŰŮɠ əŬɘ ŮɘəɧɜŮɠ, ŬɚɚɎ əŬɘ ɤɠ ɔɟŬűɐɛŬŰŬ, ˊɑɜŬəŮɠ 

əŬɗɩɠ əŬɘ ɛŮ Űɖ ɛɞɟűɐ ŭɘŬŭɟŬůŰɘəɩɜ ŮɟɤŰɖɛɎŰɤɜ (Bonham-Carter, 1994). Ƀ ɧɟɞɠ 

çůɨůŰɖɛŬè ɡˊɞŭɖɚɩɜŮɘ, ɧŰɘ ɏɜŬ GIS ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ůɡůɢŮŰɘůɛɏɜŬ əŬɘ ůɡɜŭŮŭŮɛɏɜŬ 

ůɡůŰŬŰɘəɎ ɛɏɟɖ ɛŮ ŭɘŬűɞɟŮŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞ əŬɗɏɜŬ. ȯɟŬ ɛŮ ɏɜŬ GIS ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ɔɘŬ Űɖɜ ŮɘůŬɔɤɔɐ, ŮˊŮɝŮɟɔŬůɑŬ, ɛŮŰŬůɢɖɛŬŰɘůɛɧ, ɞˊŰɘəɞˊɞɑɖůɖ, ůɡɜŭɡŬůɛɧ, 

ŬɜɎɚɡůɖ əŬɘ ɛɞɜŰŮɚɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɚɚɎ əŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮɟɤŰɖɛɎŰɤɜ, 

ŮɝɎɔɞɜŰŬɠ ŰŬ ůɢŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ (Bonham-Carter 1994, Skidmore 2003, Lloyd 2010). 
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ȰɜŬɠ Ůɡɟɨɠ ɞɟɘůɛɧɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŭɞɗŮɑ ŮɑɜŬɘ ŬɡŰɧɠ ˊɞɡ ɗŮɤɟŮɑ ɤɠ GIS ŮəŮɑɜɞ Űɞ 

ˊɚɖɟɞűɞɟɘŬəɧ ůɨůŰɖɛŬ, ˊɞɡ ɏɢŮɘ əŬŰŬůəŮɡŬůŰŮɑ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ŭŮŭɞɛɏɜŬ, 

ŰŬ ɞˊɞɑŬ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɛŮ ɢɤɟɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ. ȰɜŬ GIS ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ůɨůŰɖɛŬ 

ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ, ɛŮ ŭɡɜŬŰɧŰɖŰŬ əŬŰŬɔɟŬűɐɠ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Ŭˊɧ ɏɜŬ ůɨůŰɖɛŬ 

ɚŮɘŰɞɡɟɔɘɩɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ŬˊŮɘəɧɜɘůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ (Gahegan & Ehlers, 2000). 

ɋɠ (ɔŮɤ)ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ɗŮɤɟɞɨɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ, ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ůɨɜɞɚɞ 

ˊŬɟŬŰɖɟɐůŮɤɜ əŬɘ ɛŮŰɟɐůŮɤɜ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɐ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡɠ ůŰɞ ɔŮɤɔɟŬűɘəɧ 

ɢɩɟɞ ůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɞɜɘəɐ ůŰɘɔɛɐ ɐ ůŮ ɛɘŬ əŬɗɞɟɘůɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ (Lloyd 

2010, Zhu 2016). ȰɜŬɠ ɔŮɤɔɟŬűɘəɧɠ ɢɩɟɞɠ ŮɑɜŬɘ ɏɜŬɠ ɢɩɟɞɠ ůŰɞɜ ɞˊɞɑɞ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɗɏůŮɘɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ, əŬɗɞɟɘůɛɏɜɞɠ ɛŮ ɏɜŬ ɢɤɟɘəɧ ˊɚŬɑůɘɞ 

ɛɏŰɟɖůɖɠ, ́ ɞɡ ŬˊɞŰɡˊɩɜŮɘ Űɘɠ ɢɤɟɘəɏɠ Űɞɡɠ ůɢɏůŮɘɠ (ɧˊɤɠ ɖ ŮɔɔɨŰɖŰŬ, ɖ ůɡɜŭŮůɘɛɧŰɖŰŬ əŬɘ 

ɖ əŬŰŮɨɗɡɜůɖ) ůŰɞɜ ˊɟŬɔɛŬŰɘəɧ əɧůɛɞ. ȰɜŬ ŰɏŰɞɘɞ ˊɚŬɑůɘɞ ŮɑɜŬɘ ɏɜŬ ůɨůŰɖɛŬ 

ůɡɜŰŮŰŬɔɛɏɜɤɜ, Űɞ ɞˊɞɑɞ əŬɗɞɟɑɕŮɘ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ, Űɞ ɡɣɧɛŮŰɟɞ əŬɘ Űɞɜ 

ˊɟɞůŬɜŬŰɞɚɘůɛɧ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɞ ůɨɜɗŮŰɞ ůɢɐɛŬ Űɖɠ ũɖɠ.  

Ƀɘ ́ŬɟŬŰɖɟɐůŮɘɠ ůŰɞ ɔŮɤɔɟŬűɘəɧ ɢɩɟɞ Ŭűɞɟɞɨɜ ɢɤɟɘəɎ əŬŰŬɜŮɛɖɛɏɜŬ ůŰɞɘɢŮɑŬ, ɧˊɤɠ 

ŮɑɜŬɘ ŰŬ ɡŭɎŰɘɜŬ ůɩɛŬŰŬ, ŰŬ ɞˊɞɑŬ Ůˊɑůɖɠ ůɡɢɜɎ ŬɜŬűɏɟɞɜŰŬɘ ɤɠ ɔŮɤɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ, 

ɢɤɟɘəɎ ŬɜŰɘəŮɑɛŮɜŬ ɐ ɢɤɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ. ɇŬ ɢɤɟɘəɎ ŬɡŰɎ ŬɜŰɘəŮɑɛŮɜŬ ɞɟɑɕɞɜŰŬɘ ɤɠ ɏɜŬ 

ůɨɜɞɚɞ ŰɞˊɞɗŮůɘɩɜ ůŮ ɏɜŬ ɔŮɤɔɟŬűɘəɧ ɢɩɟɞ, ɛŬɕɑ ɛŮ ɏɜŬ ůɨɜɞɚɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɡɜ ŬɡŰɏɠ Űɘɠ ŰɞˊɞɗŮůɑŮɠ. Ƀ ɢɎɟŰɖɠ ůɡɜɘůŰɎ ɏɜŬ ˊŬɟŬŭɞůɘŬəɧ ɛɏůɞ 

ŬɜŬˊŬɟɎůŰŬůɖɠ Ůɜɧɠ ɔŮɤɔɟŬűɘəɞɨ ɢɩɟɞɡ. Ⱥˊɞɛɏɜɤɠ, ŰŬ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ ɛˊɞɟɞɨɜ ɜŬ 

ůɡɜŭŮɗɞɨɜ ɛŮ ɏɜŬɜ ɢɎɟŰɖ ɐ ɜŬ ŬɜŬˊŬɟŬůŰŬɗɞɨɜ ɛŮ Űɖ ɛɞɟűɐ Ůɜɧɠ ɢɎɟŰɖ (Zhu, 2016). 

ȰɜŬ GIS ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞ ɔɘŬ Űɖ ůɡɔəɏɜŰɟɤůɖ (ɔŮɤ)ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ ůŮ ɛɑŬ Ůɜɞˊɞɘɖɛɏɜɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ. ɆɡɢɜɎ, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɏɜŬ 

ˊɚɐɗɞɠ ŭɞɛɩɜ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŬɜŬˊŬɟɑůŰŬɜŰŬɘ ɢɤɟɘəɎ ɛŮŰŬɓŬɚɚɧɛŮɜŬ űŬɘɜɧɛŮɜŬ 

ɛŮ Űɖ ɛɞɟűɐ ŮˊɘəŬɚɡˊŰɧɛŮɜɤɜ Ůˊɘˊɏŭɤɜ (Bonham-Carter, 1994). ȰɜŬ GIS ŮˊɘŰɟɏˊŮɘ Űɖ 

ɢɤɟɘəɐ ŬɜɎɚɡůɖ, ɖ ɞˊɞɑŬ ŬɜŬűɏɟŮŰŬɘ ůŮ ɏɜŬ ůɨɜɞɚɞ ɛŮɗɧŭɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ 

ŮɝɏŰŬůɖ, ŮˊŮɝŮɟɔŬůɑŬ, ŬɜɎɚɡůɖ əŬɘ ŮɟɛɖɜŮɑŬ ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ɛŮ ůəɞˊɧ Űɖɜ ŮɝŬɔɤɔɐ, 

əŬŰŬɜɧɖůɖ əŬɘ ˊɟɧɓɚŮɣɖ ɢɤɟɘəɩɜ ˊɟɞŰɨˊɤɜ, ɢɤɟɘəɩɜ ůɢɏůŮɤɜ, ŰɎůŮɤɜ əŬɘ Űɤɜ 

ɡˊɞəŮɑɛŮɜɤɜ ŬɘŰɘɞɚɞɔɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ. ɀɏůɤ Űɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ŰŬ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ 

ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɢɟɐůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɔɜɩůŮɘɠ.  

ɆɐɛŮɟŬ, ɞ ɧɟɞɠ GIS ɏɢŮɘ ŭɘŮɡɟɡɜɗŮɑ ɔɘŬ ɜŬ ˊŮɟɘɔɟɎɣŮɘ ɛɘŬ ɞɚɧəɚɖɟɖ ŮˊɘůŰɐɛɖ ï ŬɡŰɐɜ Űɖɠ 

ũŮɤɢɤɟɘəɐɠ ɄɚɖɟɞűɞɟɑŬɠ əŬɘ ɇŮɢɜɞɚɞɔɑŬɠ (Geospatial Information Science & Technology) 

ɐ Ŭɚɚɘɩɠ Űɖɠ ũŮɤˊɚɖɟɞűɞɟɑŬɠ (Geoinformation), ˊŮɟɘəɚŮɑɞɜŰŬɠ əɡɟɑɤɠ ŰŬ ˊŮŭɑŬ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ, Űɤɜ ɄŬɔəɧůɛɘɤɜ ȹɞɟɡűɞɟɘəɩɜ ɆɡůŰɖɛɎŰɤɜ Ʉɚɞɐɔɖůɖɠ (Global 

Navigation Satellite Systems/GNSS) əŬɘ űɡůɘəɎ Űɤɜ ɆɡůŰɖɛɎŰɤɜ ũŮɤɔɟŬűɘəɩɜ 

Ʉɚɖɟɞűɞɟɘɩɜ. Ⱥˊɑ Űɖɠ ɞɡůɑŬɠ, Űɧůɞ ŭɘŬɘůɗɖŰɘəɎ ɧůɞ əŬɘ ˊɟŬəŰɘəɎ, ɤɠ ŮˊɘůŰɐɛɖ, Űɞ GIS 

ŮɑɜŬɘ ɛɑŬ ɛɞɜŰɏɟɜŬ ɏəűŬɜůɖ Űɖɠ ũŮɤɔɟŬűɑŬɠ əŬɘ ŮɛˊɑˊŰŮɘ ůŰɖɜ ɇŮɢɜɘəɐ ũŮɤɔɟŬűɑŬ 

(Ormeling 2009, Haidu 2016), ɛŮ ˊɚɖɗɩɟŬ ŮűŬɟɛɞɔɩɜ Űɧůɞ ůŰɘɠ ūɡůɘəɏɠ ɧůɞ əŬɘ ůŰɘɠ 

Ⱦɞɘɜɤɜɘəɏɠ ȺˊɘůŰɐɛŮɠ. 

ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ŭɘŮɡəɟɘɜɑɕŮŰŬɘ, ɧŰɘ ůŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɞ ɧɟɞɠ GIS ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɛŮ Űɖɜ ˊɟɤŰŬɟɢɘəɐ Űɞɡ ɏɜɜɞɘŬ ï ŬɡŰɐɜ Ůɜɧɠ çɆɡůŰɐɛŬŰɞɠ ũŮɤɔɟŬűɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜè. ɇŬ 

ˊŬəɏŰŬ ɚɞɔɘůɛɘəɞɨ GIS ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ ˊɞɘəɑɚɞɡɜ əŬɘ ɏɢɞɡɜ ˊɞɚɚɏɠ ŭɡɜŬŰɧŰɖŰŮɠ. 

ɀˊɞɟɞɨɜ ɜŬ ɚŮɘŰɞɡɟɔɐůɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ, ɧˊɤɠ Windows, 
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MacOS, Linux. ɇŬ ɚɞɔɘůɛɘəɎ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŮɛˊɞɟɘəɎ əŬɘ ŮɚŮɨɗŮɟŬ ɡˊɧ Űɞ əŬɗŮůŰɩɠ 

ȯŭŮɘŬɠ ȺɚŮɨɗŮɟɖɠ ɇŮəɛɖɟɑɤůɖɠ-GNU. 

ũŮɜɘəɎ ɞ Ŭɟɢɘəɧɠ ůɢŮŭɘŬůɛɧɠ Űɤɜ GIS ɐŰŬɜ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞɠ ůŰɖ ŭɘŮəˊŮɟŬɑɤůɖ 

ŮűŬɟɛɞɔɩɜ. Ƀɘ ŮűŬɟɛɞɔɏɠ ɤůŰɧůɞ ŮɑɜŬɘ ˊɞɘəɑɚŮɠ, əŬɘ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɗɏɛŬŰŬ Űɖɠ űɨůɖɠ, 

əɞɘɜɤɜɘəɞ-ɞɘəɞɜɞɛɘəɎ, ŰŮɢɜɘəɎ, ɔŮɤɔɟŬűɘəɎ-ɢŬɟŰɞɔɟŬűɘəɎ. Ⱥˊɘˊɚɏɞɜ, ɓɟɑůəɞɡɜ ɗɏůɖ əŬɘ 

ůŰɖ ŭɘŬɢŮɑɟɘůɖ - ŭɘɞɑəɖůɖ Űɤɜ ůɢɞɚŮɑɤɜ, ůŰɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ɏɚŮɔɢɞ Ůɗɜɘəɩɜ ŮəˊŬɘŭŮɡŰɘəɩɜ 

ˊɞɚɘŰɘəɩɜ əŬɘ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ Űɤɜ ɛŬɗɖŰɩɜ ɧɚɤɜ Űɤɜ ɓŬɗɛɑŭɤɜ. ȳůɞɜ ŬűɞɟɎ Űɖɜ 

ŮűŬɟɛɞɔɐ Űɞɡɠ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ ˊɟɞůűɏɟɞɡɜ ŮɡəŬɘɟɑŬ ŭɘŬůɨɜŭŮůɖɠ Űɖɠ ũŮɤɔɟŬűɑŬɠ ɛŮ Űɘɠ 

ŰŮɢɜɞɚɞɔɑŮɠ ˊɚɖɟɞűɞɟɘəɐɠ, Ůűɧůɞɜ ˊɟɞůűɏɟɞɡɜ ůŰɞɡɠ ɛŬɗɖŰɏɠ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŮɟŮɡɜɞɨɜ 

ɗɏɛŬŰŬ Űɞˊɘəɞɨ ɐ ˊŬɔəɧůɛɘɞɡ Ůˊɘˊɏŭɞɡ, ŬɜŬˊŰɨůůɞɜŰŬɠ Űɘɠ ŭŮɝɘɧŰɖŰŮɠ ɢɤɟɘəɐɠ ŬɜŰɑɚɖɣɖɠ 

ůŰɞɡɠ ɛŬɗɖŰɏɠ. ȺˊɘˊɟɞůɗɏŰɤɠ, ŰŬ GIS ɏɢɞɡɜ ŮɜŮɟɔɧ ɟɧɚɞ ůŰɖɜ ɡˊɞůŰɐɟɘɝɖ Űɖɠ ɛɎɗɖůɖɠ, 

əŬɚɚɘŮɟɔɩɜŰŬɠ Űɖɜ əɟɘŰɘəɐ ůəɏɣɖ, Űɘɠ ɘəŬɜɧŰɖŰŮɠ əŬɘ ŭŮɝɘɧŰɖŰŮɠ ɔɘŬ Űɖɜ Ůˊɑɚɡůɖ ŭɘŬűɧɟɤɜ 

ɗŮɛɎŰɤɜ. ɆɡɜŭɡɎɕɞɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ ɛˊɞɟɞɨɜ ɜŬ ɞɟɔŬɜɤɗɞɨɜ 

əŬŰɎɚɚɖɚŬ əŬɘ ɜŬ ŬˊɞŰɡˊɤɗɞɨɜ ůŮ ɢɎɟŰŮɠ ˊɟɞůűɏɟɞɜŰŬɠ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡɠ 

əŬɜɞɜŰɎɠ ŰŬ ˊɟɞůɘŰɎ əŬɘ əŬŰŬɜɞɖŰɎ ŬəɧɛŬ əŬɘ Ŭˊɧ ɏɜŬ ɛɖ Ůɘŭɘəɧ əɞɘɜɧ. ȯɟŬ Űɧůɞ ůŰɖɜ 

ŮəˊŬɑŭŮɡůɖ ɧůɞ əŬɘ ůŰɞɜ Űɞɡɟɘůɛɧ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰɡˊɤɗɞɨɜ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞɤɗɞɨɜ Űɖɜ 

ɔɜɩůɖ ɛŮ ˊɘɞ əŬŰŬɜɞɖŰɧ Űɟɧˊɞ (ȾɞɜŰɧůɖ, 2007).  

2.6 ɇȼȿȺɄȽɆȾɃɄȼɆȼ-GIS & ũȺɋȿɃũȽȾȼ ȾȿȼɅɃɁɃɀȽȷ 

 

ȷˊɧ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ1980, ɖ ɢɟɐůɖ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ˊɞɚɘŰɘůŰɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ ɐŰŬɜ ˊɞɚɨ ŭɘŬŭŮŭɞɛɏɜɖ. ȼ ɓɘɓɚɘɞɔɟŬűɑŬ ŮɑɜŬɘ ˊɚɞɨůɘŬ (Wiseman & El-Baz 

2007, Cowley 2010, Hadjimitsis et al. 2013, Risbøla et al. 2014, Brutto et al. 2014, Agapiou 

2015, Georgopoulos 2016, Cuca & Hadjimitsis 2017, Tapete 2018, Chen et al. 2018, 

Tzouvaras et al. 2019, Elfadaly et al. 2019, Hadjimitsis et al. 2020, Noszczyk & Gawronek 

2020,  Karagianni 2021, Wilson 2021, Goussios & Faraslis 2022) ůɢŮŰɘəɎ ɛŮ Űɘɠ ŮűŬɟɛɞɔɏɠ 

ůŮ ŭɘɎűɞɟŮɠ ɏɟŮɡɜŮɠ Ŭˊɧ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ ɗɏůŮɤɜ ɛŮ ˊɞɚɘŰɘůŰɘəɐ ŬɝɑŬ ɏɤɠ Űɖ ůɡɜŰɐɟɖůɖ 

ɛɜɖɛŮɑɤɜ. ȷɜ əŬɘ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ɖ ɢɟɐůɖ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ ůŮ ůɢɏůɖ ɛŮ 

Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ ɏɢŮɘ ŬɡɝɖɗŮɑ, ˊŬɟŬɛɏɜŮɘ ˊɞɚɨ ɛɘəɟɐ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ 

əɚɖɟɞɜɞɛɘɎ. 

ȼ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (ɓɚ. Ä 2.2) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ůŮɘɟɎ ůŰŬŭɑɤɜ. 

ɇŬ ůŰɎŭɘŬ ŬɡŰɎ ɛˊɞɟɞɨɜ ɜŬ ɡˊɞůŰɖɟɘɢɗɞɨɜ əŬɘ ɜŬ Ůɜɘůɢɡɗɞɨɜ ɛŮ Űɖ ɢɟɐůɖ ɜɏɤɜ 

ŰŮɢɜɞɚɞɔɘɩɜ. ɇŬ ůŰɎŭɘŬ Űɞɡ ŮɜŰɞˊɘůɛɞɨ, Űɖɠ Ŭɝɘɞɚɧɔɖůɖɠ, Űɖɠ ɢŬɟŰɞɔɟɎűɖůɖɠ əŬɘ ɧˊɞɡ 

Ŭɚɚɞɨ ŬˊŬɘŰŮɑŰŬɘ ɢɤɟɘəɐ ˊɚɖɟɞűɞɟɑŬ, ŰŬ GIS, ɖ ŭɘŬŭɘəŰɡŬəɐ ɢŬɟŰɞɔɟŬűɑŬ (web mapping) 

əŬɘ ɖ ŭɘŬŭɟŬůŰɘəɧŰɖŰŬ ɛɏůɤ ŮűŬɟɛɞɔɩɜ ůŮ əɘɜɖŰɎ ŰɖɚɏűɤɜŬ, ɛˊɞɟɞɨɜ ɜŬ ůɡɛɓɎɚɚɞɡɜ ůŰɖ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. 

Ƀɘ ɓɎůŮɘɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS, ůɡɜŭɡɎɕɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ɞɘ ɞˊɞɑŮɠ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ɏɟŮɡɜŬ ˊŮŭɑɞɡ, ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɐ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ, ŮˊɑɔŮɘɞɡɠ 

ůŬɟɤŰɏɠ ɐ ɘůŰɞɟɘəɞɨɠ ɢɎɟŰŮɠ. ɇɞ ŰŮɚɘəɧ ɢŬɟŰɞɔɟŬűɘəɧ ˊɟɞɥɧɜ ɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ŬˊɞŰŮɚɏůŮɘ ɏɜŬ ɢɟɖůŰɘəɧ, ŭɡɜŬɛɘəɧ əŬɘ ŭɘŬŭɟŬůŰɘəɧ ŮɟɔŬɚŮɑɞ (Cayla, 2014).ȼ ɏɟŮɡɜŬ, ɖ 

ŮəŰɑɛɖůɖ əŬɘ ɖ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɛˊɞɟɞɨɜ ɜŬ ́ɟɞůŮɔɔɘůŰɞɨɜ 

ɛɏůɤ ŮɟɔŬɚŮɑɤɜ ɢɤɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. ȰŰůɘ,ŰŬ ɄŬɔəɧůɛɘŬ ȹɞɟɡűɞɟɘəɎ ɆɡůŰɐɛŬŰŬ 

Ʉɚɞɐɔɖůɖɠ (Global Navigation Satellite Systems/GNSS) ŮɑɜŬɘ ŮɟɔŬɚŮɑŬ ˊɞɡ ŭɑɜɞɡɜ ɔɟɐɔɞɟŬ 

əŬɘ ɛŮ ŬəɟɑɓŮɘŬ Űɞ ůŰɑɔɛŬ ɞˊɞɘŬůŭɐˊɞŰŮ ɗɏůɖɠ ˊɎɜɤ ůŰɖ ũɖ. ȼ ɇɖɚŮˊɘůəɧˊɖůɖ ŮɑɜŬɘ ɞ ˊɘɞ 

ɔɟɐɔɞɟɞɠ əŬɘ ŬˊɞŰŮɚŮůɛŬŰɘəɧɠ Űɟɧˊɞɠ ŬˊɧəŰɖůɖɠ ɢɤɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ, 
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Ůɜɩ Űɞ GIS ŬˊɞŰŮɚŮɑ Űɞ ˊɘɞ ɘůɢɡɟɧ ŮɟɔŬɚŮɑɞ ɞɟɔɎɜɤůɖɠ əŬɘ ŬɜɎɚɡůɖɠ ɛŮɔɎɚɞɡ ɧɔəɞɡ 

ɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ (He et al., 2020).  

ȼ ɢɟɐůɖ GIS ŮˊɘŰɟɏˊŮɘ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ ŬɜɎɚɡůɖ ɔŮɤɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ 

ŭɘŬűɞɟŮŰɘəɏɠ ˊɖɔɏɠ əŬɘ ůŮ ŭɘɎűɞɟŮɠ əɚɑɛŬəŮɠ. ȷɡŰɧ ůɡɛɓɎɚɚŮɘ ůŰɖ ůɡůɢɏŰɘůɖ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ ɢɟɞɜɘəɎ (Goussios & Faraslis, 2022). ɇŬ GIS ɏɢɞɡɜ 

əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŰɖɜ ŬɜɎˊŰɡɝɖ ɛŮɗɧŭɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ɢɤɟɘəɐɠ ɞˊŰɘəɞˊɞɑɖůɖɠ 

ˊɚɖɟɞűɞɟɘɩɜ ŬɚɚɎ əŬɘ ůŰɖɜ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ɢŬɟŰɞɔɟɎűɖůɖ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ˊɟɞůɗɐəɖ 

ɜɏɤɜ ɔŮɤŰɧˊɤɜ, ɞɘ ɞˊɞɑɞɘ ɗŬ Ŭɝɘɞˊɞɘɖɗɞɨɜ ůŰɞɜ Űɞɡɟɘůɛɧ ɐ/əŬɘ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ (Santos et 

al. 2016, Carton et al. 2005, Regolini-Bissig 2010). ɇŬ GIS ˊŬɟɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ŬɜɎˊŰɡɝɖɠ ɓɎůɖɠ ɛŮɔɎɚɞɡ ɧɔəɞɡ ŭŮŭɞɛɏɜɤɜ. ɀɏůɤ ŬɡŰɩɜ Űɤɜ ɓɎůŮɤɜ ŭŮŭɞɛɏɜɤɜ 

ŮˊɘŰɟɏˊŮŰŬɘ ɖ ůɨɜɗŮůɖ ɗŮɛŬŰɘəɩɜ ɢŬɟŰɩɜ, ɖ ˊɟɞůɗɐəɖ əŮɘɛɏɜɤɜ əŬɘ Ůɘəɧɜɤɜ. ȷˊɞŰɏɚŮůɛŬ 

ŬɡŰɐɠ Űɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ŬɜɎŭŮɘɝɖ Ůɜɧɠ ɞɚɞəɚɖɟɤɛɏɜɞɡ ŬˊɞŰŮɚɏůɛŬŰɞɠ (ɆɞɡɚŬəɏɚɖɠ 

& Ȼɞɨɟɞɠ 1998, Bendaoud et al. 2015). 

ɆŮ ŭɘɎűɞɟŮɠ ɘůŰɞůŮɚɑŭŮɠ ɏɢŮɘ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ ŭɘŬŭɘəŰɡŬəɐ ɢŬɟŰɞɔɟŬűɑŬ, ɛŮ ůŰɧɢɞ Űɖɜ 

ˊŬɟɞɡůɑŬůɖ əŬɘ Űɖɜ ˊɟɞɓɞɚɐ ůŰɞ Ůɡɟɨ əɞɘɜɧ, Űɤɜ ɗɏůŮɤɜ ɔŮɤɚɞɔɘəɞɨ əŬɘ ˊɞɚɘŰɘůŰɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɆŰɘɠ ɘůŰɞůŮɚɑŭŮɠ ŬɡŰɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɢɎɟŰŮɠ ŮɑŰŮ ɛŮ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ŮɑŰŮ ɛŮ ŭɘŬŭɟɞɛɏɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬɜŬűɏɟɞɜŰŬɘ əɎˊɞɘŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ŰɏŰɞɘŬ ˊŬɟŬŭŮɑɔɛŬŰŬ. 

 

ȽũɀȺ (URL 03): ɇɞ ȽũɀȺ ŬůɢɞɚɐɗɖəŮ ɛŮ Űɖ ůɡůŰɖɛŬŰɘəɐ əŬŰŬɔɟŬűɐ Űɤɜ ɔŮɤŰɧˊɤɜ, 

ɔŮɤŭɘŬŭɟɞɛɩɜ əŬɘ ɔŮɤˊɎɟəɤɜ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ɉɩɟɞɡ. ȷˊɞŰɏɚŮůɛŬ ŬɡŰɐɠ Űɖɠ əŬŰŬɔɟŬűɐɠ 

ɐŰŬɜ ɖ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ɢɎɟŰɖ, ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS,ɧ́ɞɡ ŬɜŬˊŬɟɘůŰɩɜŰŬɘ ŬɡŰɏɠ ɞɘ ɗɏůŮɘɠ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ, ŬɚɚɎ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ Űɧůɞ ɔɘŬ Űɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ ɗɏůŮɘɠ ɧůɞ əŬɘ ɔɘŬ 

ɔŮɤŭɘŬŭɟɞɛɏɠ ˊɞɡ ɏɢŮɘ ŮɟŮɡɜɐůŮɘ Űɞ ȽũɀȺ. Ƀɘ ɔŮɤŭɘŬŭɟɞɛɏɠ ŮɑɜŬɘ ɏɝɘ əŬɘ Ŭűɞɟɞɨɜ ůŰɘɠ 

ˊŮɟɘɞɢɏɠ Űɖɠ ɀŬɟɩɜŮɘŬɠ, Űɖɠ Ɂɐůɞɡ ŪɎůɞɡ, ȸɑəɞɡ-ȷɩɞɡ, ȿŬɡɟɑɞɡ, ȾɟɐŰɖɠ əŬɘ Ɂɘůɨɟɞɡ. 

 

ANTIPAROSROUTES (URL 07): ɀɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ My mapsÊ ́ ɞɡ ˊɟɞůűɏɟŮɘ ɖ 

Google InsÊ, ŬɜŬˊŰɨɢɗɖəŮ ɛɘŬ ůŮɘɟɎ ɗŮɛŬŰɘəɩɜ ŭɘŬŭɟɞɛɩɜ ɔɘŬ Űɞ ɜɖůɑ Űɖɠ ȷɜŰɘˊɎɟɞɡ. ɆŮ 

ŬɡŰɏɠ Űɘɠ 17 ŭɘŬŭɟɞɛɏɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Űɧůɞ ŰŬ ɔŮɤɚɞɔɘəɎ ɧůɞ əŬɘ ŰŬ ˊɞɚɘŰɘůŰɘəɎ ůŰɞɘɢŮɑŬ 

Űɞɡ ɜɖůɘɞɨ. Ƀɘ ŭɘŬŭɟɞɛɏɠ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ůŮ ŬɟɢŮɑŬ əŬŰɎɚɚɖɚŬ ɔɘŬ Űɖɜ ŬɜɎɔɜɤůɐ Űɞɡɠ 

ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠGpx Viewer ŬɚɚɎ əŬɘ ŰɞɡGoogle EarthÊ.  

 

ɀɞɡůŮɑɞ ūɡůɘəɐɠ ȽůŰɞɟɑŬɠ ȷˊɞɚɘɗɤɛɏɜɞɡ ȹɎůɞɡɠ Űɖɠ ȿɏůɓɞɡ (URL 8): ɆŰɖ ůŮɚɑŭŬ 

Űɞɡ ɛɞɡůŮɑɞɡ ŮɑɜŬɘ ŬɜŬɟŰɖɛɏɜɞɠ ɏɜŬɠ ɢɎɟŰɖɠ ɔɘŬ Űɖ ɗɏůɖ Űɤɜ ɔŮɤ́Ɏɟəɤɜ Űɞɡ ɜɖůɘɞɨ. ȼ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɢɎɟŰɖ ɏɔɘɜŮ əŬɘ ˊɎɚɘ ɛɏůɤ Űɖɠ Google InsÊ (My MapsÊ).  

 

ũŮɤ-ɛɜɖɛŮɑŬ əŬɘ ũŮɩŰɞˊɞɘ Űɖɠ ȿɐɛɜɞɡ (URL 9): ɆŰɖ ůŮɚɑŭŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞɡɠ ũŮɤŰɧˊɞɡɠ, Űɖ ūɨůɖ (ɢɚɤɟɑŭŬ, ˊŬɜɑŭŬ) əŬɘ Űɞɜ ɄɞɚɘŰɘůɛɧ Űɞɡ ɜɖůɘɞɨ 

Űɖɠ ȿɐɛɜɞɡ. ɀɏůɤ Ůɜɧɠ ȹɘŬŭɟŬůŰɘəɞɨ ɉɎɟŰɖ ůŮ ˊŮɟɘɓɎɚɚɞɜ Google EarthÊ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ɧɚŮɠ Űɘɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ, əɎɗŮ 

əŬŰɖɔɞɟɑŬɠ. Ⱥˊɘˊɚɏɞɜ, ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ (3D models) əŬɘ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ SketchfabÊ.  

 

Miloterranean Geo Experiences (URL 10): ɄŬɟɞɡůɘɎɕŮŰŬɘ ŭɘŬŭɟŬůŰɘəɧɠ ɢɎɟŰɖɠ ɛŮ 

ŭɘŬŭɟɞɛɏɠ əŬɘ əŮɑɛŮɜŬ ɝŮɜɎɔɖůɖɠ ɔɘŬ Űɞ ɜɖůɑ Űɖɠ ɀɐɚɞɡ. ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŮˊŰɎ ŭɘŬŭɟɞɛɏɠ, 

ɞɘ ɞˊɞɑŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖ ɛɞɜŬŭɘəɐ ɔŮɤɚɞɔɑŬ Űɞɡ ɜɖůɘɞɨ, Űɞ ɛŮŰŬɚɚŮɡŰɘəɧ Űɞɡ ˊɚɞɨŰɞ, 

əŬɗɩɠ əŬɘ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ Űɞɡ. 

 

Topoguide (URL 11): ɀɘŬ Ŭˊɧ Űɘɠ ˊɚɞɡůɘɧŰŮɟŮɠ ůŮ ˊɚɖɟɞűɞɟɑŮɠ ůŮɚɑŭŬ. ɄŬɟɞɡůɘɎɕɞɜŰŬɘ 

ŭɘŬŭɟŬůŰɘəɞɑ ɢɎɟŰŮɠ ɔɘŬ ɧɚɖ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ɉɩɟɞɡ. ɇŬ ɗɏɛŬŰŬ ˊɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ Űɧůɞ ɛŮ ŬɜŬɚɡŰɘəɎ əŮɑɛŮɜɎ ɧůɞ əŬɘ ɛŮ ɢɎɟŰŮɠ ˊŬɟɞɡůɑŬůɖɠ ůɖɛŮɑɤɜ ŮɑɜŬɘ: 

ɓɞɡɜɎ, əŬŰŬűɨɔɘŬ, ɜɖůɘɎ, ɔŮɩŰɞˊɞɘ, űŬɟɎɔɔɘŬ, ˊŮɕɞˊɞɟɘəɎ ŭɑəŰɡŬ, ɛɞɜɞˊɎŰɘŬ Űɖɠ ȺɚɚɎŭɞɠ, 
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ŬɟɢŬɑŬ ɛɞɜɞˊɎŰɘŬ Űɖɠ ȷŰŰɘəɐɠ, əɎůŰɟŬ əŬɘ ˊɨɟɔɞɘ Űɖɠ ȷŰŰɘəɐɠ, ˊɧɚɔŮɠ Űɖɠ ɆŰŮɟŮɎɠ ȺɚɚɎŭŬɠ. 

Ⱥˊɘˊɚɏɞɜ ɡˊɎɟɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ɢɎɟŰŮɠ ɔɘŬ Űɖ űɨůɖ (ɓɚɎůŰɖůɖ, ɢɚɤɟɑŭŬ, ɗɖɚŬůŰɘəɎ, 

ˊɞɡɚɘɎ, ŮɟˊŮŰɎ əŬɘ ŬɛűɑɓɘŬ əŬɘ ŮɗɜɘəɎ ˊɎɟəŬ) ůŮ ɧɚɖ Űɖɜ ȺɚɚɎŭŬ. ɇɏɚɞɠ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɢɎɟŰŮɠ ŭɘŬŭɟɞɛɩɜ ůŮ Ůɗɜɘəɧ əŬɘ ŮɡɟɤˊŬɥəɧ ŮˊɑˊŮŭɞ.  

 

ũŮɤˊɎɟəɞ Ɂɘůɨɟɞɡ (URL 12): ɆŰɖ ůŮɚɑŭŬ Űɞɡ ɔŮɤˊɎɟəɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɗɏůŮɘɠ 

ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ɔŮɤŭɘŬŭɟɞɛɏɠ ůŮ ŭɘŬŭɟŬůŰɘəɞɨɠ ɢɎɟŰŮɠ. Ȱɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ 

ŭɏəŬ ɔŮɤŭɘŬŭɟɞɛɏɠ, ɞɘ ɞˊɞɑŮɠ ́ ŬɟɞɡůɘɎɕɞɡɜ Űɖɜ ˊɞɚɘŰɘůŰɘəɐ əŬɘ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ Űɞɡ 

ɜɖůɘɞɨ, ɛŮ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ɜŮɧŰŮɟɞ ůŰɟŬŰɞɖűŬɑůŰŮɘɞ Űɞɡ ȷɘɔŬɑɞɡ. ɇɏɚɞɠ, ɏɢŮɘ 

ŬɜŬˊŰɡɢɗŮɑ ɛɘŬ ŮűŬɟɛɞɔɐ, ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ Nisyros Volcano App. ȺɑɜŬɘ ɏɜŬɠ ɣɖűɘŬəɧɠ 

ɞŭɖɔɧɠ ˊɞɡ ˊɟɞůűɏɟŮɘ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɖɜ ŮɡəŬɘɟɑŬ ɜŬ ŮɝŮɟŮɡɜɐůɞɡɜ Űɞ ɛɞɜŬŭɘəɧ 

ɖűŬɘůŰŮɘŬəɧ ˊŮŭɑɞ Űɞɡ ȿŬəəɑɞɡ, ɛɏůŬ Ŭˊɧ ŮɜɖɛŮɟɤɛɏɜɞ ɡɚɘəɧ. Ƀ ɢɟɐůŰɖɠ ˊŮɟɘɖɔŮɑŰŬɘ 

ŮɘəɞɜɘəɎ ůŰɞ ɖűŬɘůŰŮɘŬəɧ Űɞˊɑɞ, ɛɏůɤ ˊŬɜɞɟŬɛɘəɩɜ (360ɞ) Ůɘəɧɜɤɜ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ, 

ɓɑɜŰŮɞ əŬɘ ɣɖűɘŬəɞɨɠ ɢɎɟŰŮɠ.  

 

ũŮɤˊɎɟəɞ ɆɖŰŮɑŬɠ (URL 13): ɄŬɟɞɡůɘɎɕŮŰŬɘ ŭɘŬŭɟŬůŰɘəɧɠ ɢɎɟŰɖɠ ɛŮ ɗŮɛŬŰɘəɏɠ 

ŮɜɧŰɖŰŮɠ: Űɞ ɔŮɤˊɎɟəɞ, Űɖ ɔŮɤɔɟŬűɑŬ, Űɖ ɔŮɤɚɞɔɑŬ, Űɞ ˊŮɟɘɓɎɚɚɞɜ, Űɞɜ ˊɞɚɘŰɘůɛɧ, ŰŬ 

ɗɟɖůəŮɡŰɘəɎ ɛɜɖɛŮɑŬ, Űɞ ɔŮɤŰɞɡɟɘůɛɧ (ɛŮ ŭɘŬŭɟɞɛɏɠ) əŬɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. Ⱥˊɘˊɚɏɞɜ, 

ŬɜŬűɏɟɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ əɎɗŮ Ůˊɘɛɏɟɞɡɠ ŮɜɧŰɖŰŬ.  

 

ũŮɤˊɎɟəɞ ɊɖɚɞɟŮɑŰɖ (URL 14): ɆŰɖ ůŮɚɑŭŬ Űɞɡ ɔŮɤˊɎɟəɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ŭɘŬŭɟŬůŰɘəɧɠ ɢɎɟŰɖɠ ɛŮ ɗɏɛŬŰŬ Űɞ ɔŮɤˊɎɟəɞ, Űɖ ɔŮɤɔɟŬűɑŬ, Űɖ ɔŮɤɚɞɔɑŬ, Űɞ ˊŮɟɘɓɎɚɚɞɜ, 

Űɞɜ ˊɞɚɘŰɘůɛɧ, ŰŬ ɗɟɖůəŮɡŰɘəɎ ɛɜɖɛŮɑŬ, Űɞɜ ɔŮɤŰɞɡɟɘůɛɧ (ɛŮ ŭɘŬŭɟɞɛɏɠ) əŬɘ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. Ⱥˊɘˊɚɏɞɜ ŬɜŬűɏɟɞɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ əɎɗŮ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɑŬůɖɠ. ȰɢŮɘ 

Ůˊɑůɖɠ ŬɜŬˊŰɡɢɗŮɑ ŬűɖɔɖɛŬŰɘəɧɠ ɢɎɟŰɖɠ, ɞ ɞˊɞɑɞɠ ˊɟɞůűɏɟŮɘ Ůɘəɞɜɘəɐ ˊŮɟɘɐɔɖůɖ ůŰŬ ˊɘɞ 

ůɖɛŬɜŰɘəɎ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ȷəɧɛŬ, ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŭɨɞ ŮəˊŬɘŭŮɡŰɘəɏɠ ŮűŬɟɛɞɔɏɠ 

ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɛŮ ɚɞɔɘůɛɘəɧ android, ɛŮ Űɘɠ ɞˊɞɑŮɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ůɘəɞɜɘəɐ 

ŮˊɑůəŮɣɖ ůŰŬ ɛɞɜɞˊɎŰɘŬ Űɖɠ ɀɨɔɘŬɠ əŬɘ Űɤɜ ũɤɜɘɩɜ. 

 

ũŮɤˊɎɟəɞ ȾŮűŬɚɚɞɜɘɎɠ-ȽɗɎəɖɠ (URL 02): ɆŰɖ ůŮɚɑŭŬ Űɞɡ ɔŮɤˊɎɟəɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ŭɘŬŭɟŬůŰɘəɧɠ ɢɎɟŰɖɠ, ůŰɞɜ ɞˊɞɑɞ ůɖɛŮɘɩɜɞɜŰŬɘ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɔɘŬ ŰŬ ŭɡɞ 

ɜɖůɘɎ (ȾŮűŬɚɚɞɜɘɎ əŬɘ ȽɗɎəɖ). Ⱥˊɘˊɚɏɞɜ, ɔɘŬ əɎɗŮ ɗɏůɖ ŬɜŬűɏɟɞɜŰŬɘ ůɢŮŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ.  

 

ũŮɤˊɎɟəɞ ȿŬɡɟŮɤŰɘəɐɠ (URL 15): ɆŰɖ ůŮɚɑŭŬ Űɞɡ ɔŮɤˊɎɟəɞɡ ɡˊɎɟɢŮɘ ŭɘŬŭɟŬůŰɘəɧɠ 

ɢɎɟŰɖɠ, ɞ ɞˊɞɑɞɠ ŬɜŬűɏɟŮɘ ŮˊŰɎ ɔŮɤŭɘŬŭɟɞɛɏɠ.  

ɆŰɖ ŭɘŮɗɜɐ ɓɘɓɚɘɞɔɟŬűɑŬ, ɞɘ AL-Saedi et al. (2022), ŮɝɏŰŬůŬɜ Űɖ ůɡɛɓɞɚɐ Űɖɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS ůŰɖɜ ŮɨɟŮůɖ əŬŰɎɚɚɖɚɖɠ ɗɏůɖɠ ŭɖɛɘɞɡɟɔɑŬɠ ɔŮɤˊɎɟəɞɡ ůŰɞ 

Ɂȷ ȽɟɎə. ȰɜŬ ŬəɧɛŬ ˊŬɟɎŭŮɘɔɛŬ ɢɟɐůɖɠ Űɞɡ GIS ŮɑɜŬɘ ɖ ŬɜɎˊŰɡɝɖ ɛɘŬɠ ɓɎůɖɠ ɔɘŬ Űɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ȷɚɔŮɟɑŬɠ, ůŰɖɜ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, ɩůŰŮ 

ɜŬ ˊɟɞɤɗɖɗŮɑ ɖ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ Űɖɠ ˊŮɟɘɞɢɐɠ. ɆŰɧɢɞɠ Űɖɠ ŮɑɜŬɘ ɜŬ ůɖɛŮɘɤɗɞɨɜ ɧɚŮɠ 

ɞɘ ɔŮɤɗɏůŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ɖ ŭɘŬŭɟŬůŰɘəɐ ŬɡŰɐ ɓɎůɖ ɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞ ŭɘŬŭɑəŰɡɞ, 

ŬɚɚɎ əŬɘ ɜŬ ɡˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ ůɡɜŮɢɞɨɠ ŬɜŬɜɏɤůɖɠ əŬɘ ˊɟɞůɗɐəɖɠ ɜɏɤɜ ɗɏůŮɤɜ. ȼ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ ɛɏůɤ Űɖɠ ŬɜɎɟŰɖůɖɠ Űɖɠ ůŰɞ ŭɘŬŭɑəŰɡɞ ɗŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ ůŰɞ Ůɡɟɨ əɞɘɜɧ əŬɘ ɞ 

ɢɟɐůŰɖɠ ɗŬ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɞ ɔŮɤɚɞɔɘəɧ ɢɎɟŰɖ Űɖɠ ȷɚɔŮɟɑŬɠ əŬɘ ůŮ ˊɚɖɟɞűɞɟɑŮɠ 

əŬɘ ŮɘəɧɜŮɠ Ŭˊɧ Űɘɠ ɔŮɤɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ (Bendaoud et al., 2015). 

ɇŬ GIS, ɖ Ůɝɏɚɘɝɖ Űɤɜ ɛŮɗɧŭɤɜ əŬɘ ɛɏůɤɜ ɇɖɚŮˊɘůəɧˊɖůɖɠ, əŬɗɩɠ əŬɘ ɖ ŰɟɘůŭɘɎůŰŬŰɖ 

ɛɞɜŰŮɚɞˊɞɑɖůɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůˊɑůɖɠ ůŰɖ ŭɘŬŭɘəŬůɑŬ ɛŮɚɏŰɖɠ əŬɘ ůɡɜŰɐɟɖůɖɠ Űɤɜ 

ˊɞɚɘŰɘůŰɘəɩɜ ɛɜɖɛŮɑɤɜ (Droj, 2010). ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ ůɖɛŮɘɩɜŮŰŬɘ ɛŮɔɎɚɞ ŮɜŭɘŬűɏɟɞɜ 

ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ŰɟɘůŭɘɎůŰŬŰɤɜ ŮɛˊŮɘɟɘɩɜ əŬɘ ŬɡŰɧ ɞŭɖɔŮɑ ůŮ ˊŮɟŮŰŬɑɟɤ ŰŮɢɜɞɚɞɔɘəɏɠ 

ŮɝŮɚɑɝŮɘɠ ůŮ ŬɡŰɧɜ Űɞɜ ŰɞɛɏŬ, ɧˊɤɠ ɖ ŰɟɘůŭɘɎůŰŬŰɖ (3D) ɛɞɜŰŮɚɞˊɞɑɖůɖ əŬɘ ŮəŰɨˊɤůɖ, ɞɘ 

ŮűŬɟɛɞɔɏɠ Ůɘəɞɜɘəɐɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Virtual Reality/VR) ɐ ŮˊŬɡɝɖɛɏɜɖɠ 
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ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ (Augmented Reality/AR) əŬɘ ŰŬ ŰɟɘůŭɘɎůŰŬŰŬ ˊŬɘɢɜɑŭɘŬ. ɀɘŬ əŬɘɜɞŰɧɛŬ 

ɢɟɐůɖ Űɖɠ ŰɟɘůŭɘɎůŰŬŰɖɠ ůɎɟɤůɖɠ ɔɘŬ Űɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ əɚɖɟɞɜɞɛɘɎɠ ŮɑɜŬɘ ɖ ůɡɛɓɞɚɐ 

ůŰɖɜ ŰɞɡɟɘůŰɘəɐ ŮɛˊŮɘɟɑŬ. ȼ ˊɚɖɗɩɟŬ Űɤɜ ŮűŬɟɛɞɔɩɜ Űɖɠ ŰɟɘůŭɘɎůŰŬŰɖɠ ůɎɟɤůɖɠ əŮɜŰɟɑɕŮɘ 

Űɞ ŮɜŭɘŬűɏɟɞɜ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ əŬɘ ɧɢɘ ɛɧɜɞ əɞɘɜɧŰɖŰŬɠ əŬɘ ɞɘ ŰŮɢɜɘəɏɠ Űɖɠ ɛˊɞɟɞɨɜ ɜŬ 

ɓɟɞɡɜ ŮűŬɟɛɞɔɐ ůŰɖɜ ŭɘŬŰɐɟɖůɖ Űɖɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (Shishido et al., 2017). 

ɇɏŰɞɘŮɠ ŮűŬɟɛɞɔɏɠ ŮɑɜŬɘ ˊ.ɢ. ɖ ŬɜɎˊŰɡɝɖ ɣɖűɘŬəɩɜ ŬɟɢŮɑɤɜ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ, 

ɡɣɖɚɐɠ ˊɘůŰɧŰɖŰŬɠ űɡůɘəɩɜ ŬɜŰɘɔɟɎűɤɜ ɏɟɔɤɜ Űɏɢɜɖɠ, ɖ ɣɖűɘŬəɐ ŬˊɞəŬŰɎůŰŬůɖ əŬɘ 

ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ ˊɞɚɘŰɘůŰɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (Pieraccini et al., 2001). 

ɇŬ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ ɞˊŰɘəɞˊɞɑɖůɖɠ ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ˊɞɡ ŮˊɘŰɟɏˊŮɘ Űɖɜ ˊɘɞ 

ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ ˊɚɖɟɞűɞɟɘɩɜ. ɇŬ ɛɞɜŰɏɚŬ ŬɡŰɎ Ŭˊɞŭɑŭɞɡɜ ɟŮŬɚɘůŰɘəɎ əŬɘ 

ɛŮ ɚŮˊŰɞɛɏɟŮɘŬ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ əŬɘ ɖ ŬɜɎˊŰɡɝɐ Űɞɡɠ ůɢŮŰɑɕŮŰŬɘ ɛŮ ŮűŬɟɛɞɔɏɠ 

űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ. Ƀɘ űɤŰɞɔɟŬɛɛŮŰɟɘəɏɠ ɛɏɗɞŭɞɘ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬɜŬˊŬɟɎůŰŬůɖ 

ŭɘŬűɞɟŮŰɘəɩɜ ˊŰɡɢɩɜ Űɖɠ ˊɟŬɔɛŬŰɘəɧŰɖŰŬɠ ůŮ ɏɜŬ Ůɨɟɞɠ ˊŮŭɑɤɜ Űɤɜ űɡůɘəɩɜ ŮˊɘůŰɖɛɩɜ. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ Google EarthÊ ŬɜŬˊŬɟɎɔŮɘ ˊɚɖɟɞűɞɟɑŮɠ, ɞɘ ɞˊɞɑŮɠ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ 

űɤŰɞɔɟŬɛɛŮŰɟɘəɏɠ ɛŮɗɧŭɞɡɠ. Ƀɘ ŮɘəɧɜŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɚŬɛɓɎɜɞɜŰŬɘ Ŭˊɧ ɛɘŬ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ, ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ əŬɘ ŰɞˊɞɔɟŬűɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɩůŰŮ 

ɜŬ ůɢɖɛŬŰɑůɞɡɜ Űɞ ŰɟɘůŭɘɎůŰŬŰɞ ŬɜɎɔɚɡűɞ. ȷɜ əŬɘ ɡˊɎɟɢŮɘ ɖ ŰɎůɖ ŰŬ əɨɟɘŬ ŬůŰɘəɎ əɏɜŰɟŬ 

ɜŬ ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɛŮ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɚŮˊŰɞɛŮɟɏůŰŮɟɖ ˊɚɖɟɞűɞɟɑŬ, ŭŮɜ ɘůɢɨŮɘ Űɞ ɑŭɘɞ ɛŮ 

ɧɚŮɠ Űɘɠ ˊŮɟɘɞɢɏɠ, ɧˊɤɠ ˊ.ɢ. ŬɡŰɏɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŮ ɔŮɤɚɞɔɘəɏɠ ŭɞɛɏɠ. ũɘŬ Űɖ ɛŮɚɏŰɖ Űɤɜ 

ŰŮɚŮɡŰŬɑɤɜ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŮˊɑɔŮɘɞɘ ůŬɟɤŰɏɠ (LIDAR), ɞɘ ɞˊɞɑɞ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɏɢɞɡɜ 

ŮɝŬɘɟŮŰɘəɎ Ŭəɟɘɓɐ ŰɟɘůŭɘɎůŰŬŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ɗɏůŮɤɜ. Ⱥˊɘˊɚɏɞɜ, ɖ ŬɜɎˊŰɡɝɖ 

Űɤɜ ɆɛɖȺȷ, ŰŬ ɞˊɞɑŬ űɏɟɞɡɜ əɎɛŮɟŮɠ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ, ɛˊɞɟɞɨɜ ɜŬ əŬɚɨɣɞɡɜ ɛŮɔɎɚɖɠ 

ɏəŰŬůɖɠ ˊŮɟɘɞɢɏɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ ɜŬ ́Ŭɟɏɢɞɡɜ ŮɘəɧɜŮɠ, Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ɗŬ ˊɟɞəɨɣɞɡɜ 

ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ. ɇŬ ɆɛɖȺȷ ɓɟɑůəɞɡɜ ŮűŬɟɛɞɔɐ ůŮ ɛŮɔɎɚɞ Ůɨɟɞɠ ˊŮŭɑɤɜ ɧˊɤɠ ůŰɖ 

ɔŮɤɟɔɑŬ, Űɘɠ ŮˊɘůŰɐɛŮɠ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, Űɖɜ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ, Űɖɜ ŬɟɢŬɘɞɚɞɔɑŬ, ůŮ 

ůŰɟŬŰɘɤŰɘəɞɨɠ ůəɞˊɞɨɠ ŬɚɚɎ əŬɘ ůŰɖ ŭɘŬűɐɛɘůɖ (Santos et al., 2016).  

 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɏɟŮɡɜŬ Űɤɜ Williams & McHenry (2020), ɛɏůɤ ůɡɜŮɜŰŮɨɝŮɤɜ ůŮ 39 

ŭɘŬəŮəɟɘɛɏɜɞɡɠ ŮˊɘůŰɐɛɞɜŮɠ əŬɘ ŮˊŬɔɔŮɚɛŬŰɑŮɠ ˊɞɡ ŬůɢɞɚɞɨɜŰŬɘ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ əŬɘ ŰŬ ɔŮɤˊɎɟəŬ ůŮ ˊŬɔəɧůɛɘɞ ŮˊɑˊŮŭɞ, ŰɏɗɖəŮ ɖ ŮɟɩŰɖůɖ əŬŰɎ ˊɧůɞ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŰŬ ɆɛɖȺȷ ůŰɖ ŭɘŬɢŮɑɟɘůɖ əŬɘ Űɖɜ ɏɟŮɡɜŬ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ȷˊɧ Űɘɠ ŬˊŬɜŰɐůŮɘɠ ˊɞɡ ŭɧɗɖəŬɜ, ˊɟɞəɨˊŰŮɘ ˊɤɠ Űɞ 14,3% ɏɢɞɡɜ ˊɟɧɗŮůɖ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ Űɧůɞ ŰŬ ɆɛɖȺȷ ɧůɞ əŬɘ ɎɚɚŮɠ ɔŮɤɢɤɟɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ ůŮ ɛŮɚɚɞɜŰɘəɏɠ 

ɛŮɚɏŰŮɠ Űɞɡɠ. ɀɘŬ ůɖɛŬɜŰɘəɐ ˊŬɟŬŰɐɟɖůɖ Űɖɠ ɏɟŮɡɜɎɠ ŮɑɜŬɘ, ˊɤɠ Ůɜɩ ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ 

ŬɜŬɔɜɤɟɑɕɞɡɜ ɛɘŬ Ŭɨɝɖůɖ ůŰɖ ɢɟɐůɖ ɔŮɤɢɤɟɘəɩɜ ŰŮɢɜɞɚɞɔɘɩɜ ŰŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ, ůŮ 

ˊɞůɞůŰɧ ɛŮɔŬɚɨŰŮɟɞ Űɞɡ 50% ŭŮɜ ɏɢɞɡɜ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɞɨŰŮ ˊɟɞŰɑɗŮɜŰŬɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɐůɞɡɜ ŰŬ ɆɛɖȺȷ. ȷɜŰɑɗŮŰŬ, ŰŬ GIS ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɘɠ ŮɟɔŬůɑŮɠ Űɞɡɠ ůŮ 

ˊɞůɞůŰɧ ɛŮɔŬɚɨŰŮɟɞ Űɞɡ 78,6%. ȼ ɢɟɐůɖ Űɞɡ GIS ɐŰŬɜ əɡɟɑɤɠ ɔɘŬ ɢŬɟŰɞɔɟɎűɖůɖ əŬɘ 

ˊɟɞɓɞɚɐ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ ŰɞɡɟɘůŰɘəɞɨɠ ůəɞˊɞɨɠ ůŮ ɘůŰɞůŮɚɑŭŮɠ əŬɘ ŮűŬɟɛɞɔɏɠ ůŮ əɘɜɖŰɎ 

ŰɖɚɏűɤɜŬ ɐ ɔɘŬ Űɖɜ əŬŰŬɔɟŬűɐ əŬɘ ˊɟɞůŰŬůɑŬ ɔŮɤɗɏůŮɤɜ, ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧ́ ɞɡ ŬˊŬɘŰŮɑŰŬɘ 

ɖ ˊɞɚɨ Ŭəɟɘɓɐɠ ɢɤɟɞɗɏŰɖůɐ Űɞɡɠ. 
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ȾȺūȷȿȷȽɃ 3: ŪȺɆȺȽɆ & ȷɁɇȽȾȺȽɀȺɁȷ ɀȺȿȺɇȼɆ 

 

ȺȽɆȷũɋũȼ 

ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟŬŰɑɗŮɜŰŬɘ ˊɚɖɟɞűɞɟɑŮɠ əŬɘ ůŰɞɘɢŮɑŬ ɔɘŬ Űɞ əɎɗŮ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ Űɖɠ əɎɗŮ əɚɑɛŬəŬɠ/ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐɠ ɛŮɚɏŰɖɠ ɝŮɢɤɟɘůŰɎ 

3.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ 

 

ȼ ȺɚɚɎŭŬ ɏɢŮɘ ˊɚɞɨůɘŬ ɘůŰɞɟɘəɐ əŬɘ ˊɞɚɘŰɘůŰɘəɐ əɚɖɟɞɜɞɛɘɎ, əɎŰɘ ˊɞɡ ŬɜŰŬɜŬəɚɎŰŬɘ ůŰŬ 

19 ɀɜɖɛŮɑŬ ɄŬɔəɧůɛɘŬɠ ȾɚɖɟɞɜɞɛɘɎɠ Űɖɠ UNESCO ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɖɜ ŮˊɘəɟɎŰŮɘɎ Űɖɠ 

(URL 16; URL 17). ȺˊɘˊɚŮɧɜ, ɖ ȺɚɚɎŭŬ ŬˊɞŰŮɚŮɑ ɛɘŬ ɢɩɟŬ ɛŮ ˊɚɞɨůɘɞ ɔŮɤɚɞɔɘəɧ 

ŮɜŭɘŬűɏɟɞɜ ˊɞɡ ɏɢŮɘ ɏɜŬɜ ɛŮɔɎɚɞ əŬŰɎɚɞɔɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɐ/əŬɘ ůˊɎɜɘɤɜ ɔŮɤɛɞɟűɩɜ əŬɘ 

ɔŮɤŰɧˊɤɜ, ɧˊɤɠ Űɞ ȷˊɞɚɘɗɤɛɏɜɞ ŭɎůɞɠ Űɖɠ ȿɏůɓɞɡ ŬɚɚɎ əŬɘ ɘŭɘŬɑŰŮɟɤɜ ɐ/əŬɘ ɛɞɜŬŭɘəɩɜ 

ŮɡɟɖɛɎŰɤɜ, ɧˊɤɠ ɞɘ ɛŮɔŬɚɨŰŮɟɞɘ ˊŬɔəɞůɛɑɤɠ ɢŬɡɚɘɧŭɞɜŰŮɠ Űɞɡ ɔɏɜɞɡɠ Mammut, ɛɐəɞɡɠ 

5,02 m ˊɞɡ ɓɟɏɗɖəŬɜ ůŰɖ ɀɖɚɘɎ ũɟŮɓŮɜɩɜ əŬɘ ɏɢɞɡɜ əŬŰŬɢɤɟɖɗŮɑ ůŰɞ ɓɘɓɚɑɞ Űɤɜ ɟŮəɧɟ 

Guiness (URL 36). ȷɜ əŬɘ ɛɘəɟɐ ůŮ ɏəŰŬůɖ ɢɩɟŬ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 8 ɔŮɤˊɎɟəŬ ɛŮ 

ˊŬɔəɧůɛɘŬ ŬɜŬɔɜɩɟɘůɖ ˊɞɡ ɏɢɞɡɜ ŮɜŰŬɢɗŮɑ ůŰɞ ɄŬɔəɧůɛɘɞ ȹɑəŰɡɞ ũŮɤˊɎɟəɤɜ (URL 35), 

ůŰɞ ɞˊɞɑɞ ɡˊɎɟɢɞɡɜ ɛɏɢɟɘ ůɐɛŮɟŬ 195 ɄŬɔəɧůɛɘŬ ũŮɤˊɎɟəŬ ůŮ 48 ɢɩɟŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ 

ŰŬ ɔŮɤˊɎɟəŬ Űɖɠ ȺɚɚɎŭɞɠ ŮɑɜŬɘ:   

- ɇɞ ũŮɤˊɎɟəɞ ȿɏůɓɞɡ: ˊŮɟɘɚŬɛɓɎɜŮɘ ɞɚɧəɚɖɟɖ Űɖ ɜɐůɞ ȿɏůɓɞ əŬɘ ŬɜŬɔɜɤɟɑůŰɖəŮ 

Ŭˊɧ Űɖɜ UNESCO Űɞ ɆŮˊŰɏɛɓɟɘɞ 2012.  

- ɇɞ ūɡůɘəɧ ɄɎɟəɞ ɊɖɚɞɟŮɑŰɖ: ɘŭɟɨɗɖəŮ Űɞ 2001 əŬɘ ɚɑɔɞ ŬɟɔɧŰŮɟŬ ŮɜŰɎɢɗɖəŮ ůŰɞ 

ȹɑəŰɡɞ Űɤɜ ɄŬɔəɧůɛɘɤɜ ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO. 

- ɇɞ ũŮɤˊɎɟəɞ ɉŮɚɛɞɨ ï ȸɞɡɟŬɥəɞɨ: Ŭˊɧ Űɞɜ ɃəŰɩɓɟɘɞ Űɞɡ 2009 ɏɔɘɜŮ ɛɏɚɞɠ Űɞɡ 

ȺɡɟɤˊŬɥəɞɨ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ EGN əŬɘ Űɞɡ ˊŬɔəɧůɛɘɞɡ ȹɘəŰɨɞɡ GGN Űɖɠ 

UNESCO. 

- ɇɞ ũŮɤˊɎɟəɞ ȸɑəɞɡ ï ȷɩɞɡ: ɘŭɟɨɗɖəŮ Űɞ 1973 ŮɜŰɎɢɗɖəŮ ůŰɞ ɄŬɔəɧůɛɘɤɜ 

ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO 1 ɃəŰɤɓɟɑɞɡ 2010. 

- ɇɞ ũŮɤˊɎɟəɞ ɆɖŰŮɑŬɠ: ŮɜŰɎɢɗɖəŮ ůŰɞ ɄŬɔəɧůɛɘɤɜ ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO Űɞ 

2015. 

- ɇɞ ũŮɤˊɎɟəɞ ũɟŮɓŮɜɩɜ ï ȾɞɕɎɜɖɠ: ŬˊɞŰŮɚŮɑ ɐŭɖ Ŭˊɧ Űɞɜ ȷˊɟɑɚɘɞ 2021 əŬɘ ŮˊɑůɖɛŬ 

ɛɏɚɞɠ Űɞɡ ɄŬɔəɧůɛɘɞɡ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO. 

- ɇɞ ũŮɤˊɎɟəɞ ȾŮűŬɚɞɜɘɎɠ ï ȽɗɎəɖɠ: ɘŭɟɨɗɖəŮ Űɞ 2016 əŬɘ ɏɔɘɜŮ ŮˊɑůɖɛŬ ɛɏɚɞɠ 

ˊŬɔəɧůɛɘɞɡ ȹɘəŰɨɞɡ ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO ůŰɘɠ 13 ȷˊɟɘɚɑɞɡ 2022. 

- ɇɞ ũŮɤˊɎɟəɞ ȿŬɡɟŮɤŰɘəɐɠ: ŮɜŰɎɢɗɖəŮ ůŰɞ ȹɑəŰɡɞ ũŮɤˊɎɟəɤɜ Űɖɠ UNESCO Űɞ 

ɀɎɘɞ Űɞɡ 2023. 

ɀŮɟɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ ɔŮɤɚɞɔɘəɩɜ ɛɜɖɛŮɑɤɜ Űɖɠ ȺɚɚɎŭɞɠ ŮɑɜŬɘ Űɞ 

ȷˊɞɚɘɗɤɛɏɜɞ ȹɎůɞɠ ȿɏůɓɞɡ, ŰŬ ȷɟɢŬɑŬ ɀŮŰŬɚɚŮɑŬ Űɞɡ ȿŬɡɟɑɞɡ, ɖ ȾɞɘɚɎŭŬ Űɞɡ ȸɑəɞɡ, ŰŬ 

ɀŮŰɏɤɟŬ, Űɞ ūŬɟɎɔɔɘ Űɖɠ ɆŬɛŬɟɘɎɠ, Űɞ ɆˊɐɚŬɘɞ Űɞɡ ȹɘɟɞɨ, ɖ ȼűŬɘůŰŮɘŬəɐ ȾŬɚŭɏɟŬ Űɖɠ 

ɆŬɜŰɞɟɑɜɖɠ (ȸŬɚɘɎəɞɠ, 2018). ȺəŰɧɠ Ŭˊɧ ŰŬ ɤɠ Ɏɜɤ ˊɞɚɨ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ůŰɖɜ Ⱥɚɚɖɜɘəɐ ȺˊɘəɟɎŰŮɘŬ, ɡˊɎɟɢɞɡɜ ŭɘɎůˊŬɟŰŮɠ ˊɞɚɡɎɟɘɗɛŮɠ 

ˊŮɟɘˊŰɩůŮɘɠ ůŰɞɘɢŮɑɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (ůŮ ŭɘɎűɞɟŮɠ əɚɑɛŬəŮɠ),  ɞɘ ɞˊɞɑŮɠ ŬɝɑɕŮɘ ɜŬ 

https://citynow.gr/tag/unesco/
https://citynow.gr/tag/unesco/
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əŬŰŬɢɤɟɖɗɞɨɜ əŬɘ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ ůŮ ɛɑŬ Ůɜɞˊɞɘɖɛɏɜɖ ɓɎůɖ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ GIS, 

ɩůŰŮ ɜŬ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ˊŮɟŬɘŰɏɟɤ ŬɜɎɚɡůɖ əŬɘ ɔŮɜɘəɧŰŮɟŬ ɐ ŭɘŬɢŮɑɟɘůɐ Űɞɡɠ. 

 

ȾŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɖɠ ũŮɤɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ ůŰɖ ȸɎůɖ ũŮɤɢɤɟɘəɩɜ ȹŮŭɞɛɏɜɤɜ  

 

Ⱦɨɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɠ Ůɗɜɘəɐɠ əɚɑɛŬəŬɠ ɔɘŬ Űɖɜ  ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ ŬˊɞŰŮɚŮɑ ɖ 

ŬɜɎˊŰɡɝɖ ɓɎůɖɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ. ɆŰɖ ɓɎůɖ ŬɡŰɐ ˊɟɞůŭɘɞɟɑɕɞɜŰŬɘ ɗɏůŮɘɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ. ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ 

ɓŬůɑɕŮŰŬɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ əŬɘ ůŰɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ ɓɎůɖɠ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ. ɆŰɧɢɞɠ Űɖɠ ɓɎůɖɠ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ ɞɘ ɔŮɜɘəɏɠ əŬŰɖɔɞɟɑŮɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ, ɧˊɤɠ ɏɢɞɡɜ ŬɜŬűŮɟɗŮɑ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ, ɜŬ ŬɜŬɚɡɗɞɨɜ ůŮ ɗɏůŮɘɠ ɛŮ 

ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ, ɎɟŬ əɞɛɛɎŰɘ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɉŬɟŬəŰɖɟɘůŰɘəɧ 

ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚɞɨɜ ŰŬ ůˊɐɚŬɘŬ, ŰŬ ɞˊɞɑŬ Ŭɜɐəɞɡɜ ůŰɘɠ ɗɏůŮɘɠ ȾŬɟůŰɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ, 

ŬɚɚɎ ɚɧɔɤ Űɖɠ ˊɚɖɗɩɟŬɠ ŬɡŰɩɜ Űɤɜ ɗɏůŮɤɜ ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ, əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɞɠ ɞ 

ˊɟɞůŭɘɞɟɘůɛɧɠ ůŮ ŭɘŬűɞɟŮŰɘəɐ ɡˊɧəŬŰɖɔɞɟɑŬ. Ⱥˊɘˊɚɏɞɜ, ɖ ɓɎůɖ ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ GIS, ůɡɜŮˊɩɠ ɏɢɞɜŰŬɠ ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɘɢŮɑŬ ɔɘŬ əɎɗŮ ɗɏůɖ ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ əŬɘ Űɖɠ ˊɞůɞŰɘəɐɠ ɛŮɚɏŰɖɠ Űɤɜ ɗɏůŮɤɜ ůŮ ůɨɔəɟɘůɖ ɛŮ ɎɚɚŬ ŭŮŭɞɛɏɜŬ.  

 Ƀɘ ɔŮɩŰɞˊɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ ɓɎůŮɘ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡɠ ůŮ ūɡůɘəɞɨɠ əŬɘ ȷɜɗɟɤˊɞɔŮɜŮɑɠ. 

Ƀɘ ūɡůɘəɞɑ ɔŮɩŰɞˊɞɘ ŮɑɜŬɘ ɧůɞɘ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ Ŭˊɧ Űɘɠ ŭɡɜɎɛŮɘɠ Űɖɠ űɨůɖɠ Ůɜɩ ɞɘ 

ȷɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɩŰɞˊɞɘ ŮɑɜŬɘ ɧůɞɘ ˊɟɞəɨˊŰɞɡɜ ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ Ŭɜɗɟɩˊɘɜɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ ŮˊŮɝɐɔɖůɖ Űɤɜ əŬŰɖɔɞɟɘɩɜ ůŰɘɠ ɞˊɞɑŮɠ ŭɘŬəɟɑɜŮŰŬɘ ɖ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ. 

Ƀɘ ūɡůɘəɞɑ ɔŮɩŰɞˊɞɘ Űɖɠ ȺɚɚɎŭɞɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ Ůɝɐɠ əŬŰɖɔɞɟɑŮɠ :  

¶ ɇŮəŰɞɜɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ȷűɞɟɞɨɜ ɗɏůŮɘɠ ůŰɘɠ ɞˊɞɑŮɠ ɞɘ ŰŮəŰɞɜɘəɏɠ ŭɡɜɎɛŮɘɠ ŭɘŬɛɞɟűɩɜɞɡɜ Űɞɜ ůŰŮɟŮɧ űɚɞɘɧ Űɖɠ 

ũɖɠ. Ƀɘ ŭɡɜɎɛŮɘɠ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ůɡɛˊɘŮůŰɘəɏɠ ɐ ŮűŮɚəɡůŰɘəɏɠ. ɆŰɖɜ əŬŰɖɔɞɟɑŬ ŬɡŰɐ 

ŮɜŰɎůůɞɜŰŬɘ ŰŬ əŬɜɞɜɘəɎ, ŬɜɎůŰɟɞűŬ əŬɘ ɞɟɘɕɧɜŰɘŬɠ ɛŮŰŬŰɧˊɘůɖɠ ɟɐɔɛŬŰŬ, ŰŬ ŰŮəŰɞɜɘəɎ 

ˊŬɟɎɗɡɟŬ, ɞɘ ˊŰɡɢɏɠ, əŬɘ ɞˊɞɘŬŭɐˊɞŰŮ Ɏɚɚɖ ɔŮɤɚɞɔɘəɐ ɛɞɟűɐ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŮəŰɞɜɘəɏɠ 

ŭɡɜɎɛŮɘɠ.   

¶ ɆŰɟɤɛŬŰɞɔɟŬűɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ȷűɞɟɞɨɜ ɗɏůŮɘɠ ɛŮ ɘŭɘŬɑŰŮɟŮɠ ɔŮɤɚɞɔɘəɏɠ ŮɛűŬɜɑůŮɘɠ ůɢɖɛŬŰɘůɛɩɜ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ 

ɗɏůŮɘɠ ŮɛűɎɜɘůɖɠ ɀɞɚɎůůŬɠ, ūɚɨůɢɖ, ȺɟɡɗɟɞůŰɟɤɛɎŰɤɜ ɐ ŮɜŬɚɚŬɔɏɠ ůŰɟɤɛɎŰɤɜ, 

ŬəɞɚɞɡɗɑŮɠ ɔŮɤŰŮəŰɞɜɘəɩɜ ɕɤɜɩɜ (ŮůɤŰŮɟɘəɏɠ əŬɘ ŮɝɤŰŮɟɘəɏɠ ȺɚɚɖɜɑŭŮɠ), ˊɟɞŬɚˊɘəɎ 

ˊŮŰɟɩɛŬŰŬ əŬɘ ɎɚɚŮɠ ˊŬɟɧɛɞɘŮɠ ɛɞɟűɏɠ. 

¶ ɄŬɚŬɘɞɜŰɞɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɉŬɟŬəŰɖɟɑɕɞɡɜ ɗɏůŮɘɠ ŮɜŰɞˊɘůɛɞɨ ŬˊɞɚɘɗɤɛɎŰɤɜ Ŭůˊɧɜŭɡɚɤɜ, ůˊɞɜŭɡɚɤŰɩɜ 

ɕɩɤɜ,əŬɗɩɠ əŬɘ űɡŰɘəɩɜ ɞɟɔŬɜɘůɛɩɜ. Ⱥˊɘˊɚɏɞɜ, ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ əŬŰɖɔɞɟɑŬ ŮɜŰɎůůɞɜŰŬɘ 

ɞɘ ɗɏůŮɘɠ ˊŬɚŬɘɞɜŰɞɚɞɔɘəɐɠ ŬɜŬůəŬűɐɠ. 

¶ ɃɟɡəŰɞɚɞɔɘəɏɠ ï ɄŮŰɟɞɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɆɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɗɏůŮɘɠ ɛŮ ɘŭɘŬɑŰŮɟɖ ɐ ůˊɎɜɘŬ ɞɟɡəŰɞɚɞɔɘəɐ əŬɘ ˊŮŰɟɞɚɞɔɘəɐ  

ůɨůŰŬůɖ. ȺɜŰɎůůɞɜŰŬɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ ɗɏůŮɘɠ ˊɞɡ ŮɑɜŬɘ ŮɨəɞɚŬ ŮɛűŬɜɐɠ ɖ ůɨůŰŬůɐ Űɞɡɠ 

ɚɧɔɞɡ ɢɎɟɖ ɞ ˊɟŬůɘɜɞůɢɘůŰɧɚɘɗɞɠ ůŰɖɜ ɞŭɧ ȷɔɑɞɡ ȹɖɛɖŰɟɑɞɡ ůŰɖ ŪŮůůŬɚɞɜɑəɖ. 

¶ ȾŬɟůŰɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
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ɆŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ ŬɜɗɟŬəɘəɎ ˊŮŰɟɩɛŬŰŬ, Űɞ ɜŮɟɧ ɏɢŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ 

ŭɘŬɛɞɟűɩɜŮɘ Űɞ ŬɜɎɔɚɡűɞ ɚɧɔɤ Űɖɠ ŭɘŬɚɡŰɘəɐɠ Űɞɡ ŮˊɑŭɟŬůɖɠ ůŮ ŬɡŰɎ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ 

ɞɜɞɛɎɕŮŰŬɘ əŬɟůŰɘəɐ ŭɘɎɓɟɤůɖ. ȷɜŬˊŰɨůůɞɜŰŬɘ Űɧůɞ ŮˊɘűŬɜŮɘŬəɏɠ ɧůɞ əŬɘ ɡˊɧɔŮɘŮɠ 

əŬɟůŰɘəɏɠ ɛɞɟűɏɠ 

ɆŰɘɠ ŮˊɘűŬɜŮɘŬəɏɠ ɛɞɟűɏɠ Ŭɜɐəɞɡɜ ɞɘ ɔɚɡűɏɠ, əŬɟůŰɘəɎ űɟŮɎŰɘŬ, ŭɞɚɑɜŮɠ, ɞɡɓɎɚŮɠ, ˊɧɚɔŮɠ. 

ɆŰɘɠ ɡˊɧɔŮɘŮɠ əŬɟůŰɘəɏɠ ɛɞɟűɏɠ Ŭɜɐəɞɡɜ ɞɘ əŬŰŬɓɧɗɟŮɠ əŬɘ ŰŬ ůˊɐɚŬɘŬ. ɋůŰɧůɞ, ŮˊɘɚɏɢɗɖəŮ 

ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ɓɎůɖ ŰŬ ůˊɐɚŬɘŬ ɜŬ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɝŮɢɤɟɘůŰɐ əŬŰɖɔɞɟɑŬ, ɔɘŬŰɑ ɞ 

Ůɚɚɖɜɘəɞɨɠ ɢɩɟɞɠ ɏɢŮɘ ɏɜŬɜ ɛŮɔɎɚɞ Ŭɟɘɗɛɧ ůˊɖɚŬɑɤɜ əŬɘ əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɞɠ ɞ 

ŭɘŬɢɤɟɘůɛɧɠ. 

¶ ũŮɤɛɞɟűɞɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɆɡɛˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ɗɏůŮɘɠ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɞˊɞɘŬŭɐˊɞŰŮ ɛɞɟűɐ ŭɘɎɓɟɤůɖɠ əŬɘ 

ŬˊɞůɎɗɟɤůɖɠ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ɘŭɘŬɑŰŮɟŮɠ ɔŮɤɛɞɟűɏɠ. Ƀɘ ɔŮɤɛɞɟűɏɠ ɛˊɞɟŮɑ ɜŬ ˊɟɞɏɟɢɞɜŰŬɘ 

Ŭˊɧ Ŭɘɞɚɘəɐ ŭɘɎɓɟɤůɖ, ɢɖɛɘəɐ ŭɘɎɓɟɤůɖ, ɛɖɢŬɜɘəɐ ŬˊɞůɎɗɟɤůɖ ŬɚɚɎ əŬɘ ůɡɜŭɡŬůɛɧ ŬɡŰɩɜ 

Űɤɜ űŬɘɜɞɛɏɜɤɜ. 

¶ ȼűŬɘůŰŮɘŬəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ ɧ́ ɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ɖűŬɑůŰŮɘŬ (ŮɜŮɟɔɎ ɐ ŬɜŮɜŮɟɔɎ), ŬɚɚɎ əŬɘ 

ɗɏůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ɖűŬɘůŰŮɘŬəɐ ŭɟɎůɖ (ŬŰɛɑŭŮɠ, əɟŬŰɐɟŮɠ, űɟŮŬŰɘəɏɠ ŮəɟɐɝŮɘɠ, ɗɏůŮɘɠ 

ŬˊŮɚŮɡɗɏɟɤůɖɠ ŬŮɟɑɤɜ). 

¶ ŪŮɟɛɏɠ ˊɖɔɏɠ 

ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɗɏůŮɘɠ űɡůɘəɩɜ Ůɝɧŭɤɜ ɗŮɟɛɞɨ ɜŮɟɞɨ, Űɞ ɞˊɞɑɞ ɏɢŮɘ ɗŮɟɛɞəɟŬůɑŬ 

ɡɣɖɚɧŰŮɟɖ Ŭˊɧ Űɖ ɛɏůɖ ŮŰɐůɘŬ ɗŮɟɛɞəɟŬůɑŬ ŬɏɟŬ ůŰɞ ůɖɛŮɑɞ ˊɞɡ ŬɜŬɓɚɨɕŮɘ. Ɇɡɜɐɗɤɠ ɛɘŬ 

ˊɖɔɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɗŮɟɛɐ ɧŰŬɜ Űɞ ɜŮɟɧ ɏɢŮɘ ɗŮɟɛɞəɟŬůɑŬ ŰɞɡɚɎɢɘůŰɞɜ 20ɞC (Ɇɞɨɚɘɞɠ, 

2004). ŪŮɤɟŮɑŰŬɘ ɢɟɐůɘɛɞɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɖɠ əŬŰɖɔɞɟɑŬɠ ɔɘŬŰɑ ůŰɖɜ ȺɚɚɎŭŬ ɡˊɎɟɢɞɡɜ 

ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ 750 ɗŮɟɛɏɠ əŬɘ ɛŮŰŬɚɚɘəɏɠ ˊɖɔɏɠ. 

¶ ɄŮɟɘɓɎɚɚɞɜŰŬ 

ɆŰɖ əŬŰɖɔɞɟɑŬ ŬɡŰɐ ŮɜŰɎůůɞɜŰŬɘ ɔŮɩŰɞˊɞɘ ˊɞɡ ŬˊɞŰŮɚɞɨɜ ŭɡɜŬɛɘəɎ, ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ 

ˊŮɟɘɓɎɚɚɞɜŰŬ, ŰŬ ɞˊɞɑŬ űŬɜŮɟɩɜɞɡɜ ɛɘŬ ůɖɛŬɜŰɘəɐ ɔŮɤɚɞɔɘəɐ ůŰɘɔɛɐ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ 

ůɡɜŬɜŰɩɜŰŬɘ. ȷˊɞŰŮɚɞɨɜ ɛɘŬ ɘŭɘŬɑŰŮɟɖ ŮɛűɎɜɘůɖ əŬɘ ŭŮɜ ůɡɜŬɜŰɩɜŰŬɘ ůɡɢɜɎ. ɇɞ ɄɞŰɎɛɘɞ 

ˊŮɟɘɓɎɚɚɞɜ: ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ˊɞŰɎɛɘŮɠ ɔŮɤɛɞɟűɏɠ əŬɘ ŭɘŮɟɔŬůɑŮɠ ɧˊɤɠ əɞɘɚɎŭŮɠ, ˊɞŰɎɛɘŮɠ 

ŬɜŬɓŬɗɛɑŭŮɠ, ŭɏɚŰŬ. ɇɞ ȿɘɛɜŬɑɞ ˊŮɟɘɓɎɚɚɞɜ. ɇɞ ɄŬɟɎəŰɘɞ ˊŮɟɘɓɎɚɚɞɜ: ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ 

ˊŬɟɎəŰɘŮɠ ɔŮɤɛɞɟűɏɠ əŬɘ ŭɘŮɟɔŬůɑŮɠ ɧˊɤɠ ŬəŰɏɠ ŬˊɧɗŮůɖɠ, ŬəŰɏɠ ŭɘɎɓɟɤůɖɠ. ɇɞ Ⱥɟɖɛɘəɧ 

ˊŮɟɘɓɎɚɚɞɜ: ˊŮɟɘɚŬɛɓɎɜŮɘ ɔŮɤɛɞɟűɏɠ əŬɘ ŭɘŮɟɔŬůɑŮɠ ɛŮ əŬɗɞɟɘůŰɘəɧ ˊŬɟɎɔɞɜŰŬ 

ŭɘŬɛɧɟűɤůɖɠ Űɖɜ Ŭɘɞɚɘəɐ ŭɘɎɓɟɤůɖ ŬɜŮɝŬɟŰɐŰɤɠ Űɖɠ ɗŮɟɛɞəɟŬůɑŬ ˊɞɡ ŮˊɘəɟŬŰŮɑ.  

 Ƀɘ ŬəɧɚɞɡɗŮɠ əŬŰɖɔɞɟɑŮɠ (űŬɟɎɔɔɘ əŬɘ əŬŰŬɟɟɎəŰŮɠ) Ŭɜɐəɞɡɜ əɡɟɑɤɠ ůŰɞ ˊɞŰɎɛɘɞ 

ˊŮɟɘɓɎɚɚɞɜ ŬɚɚɎ ɚɧɔɤ Űɖɠ ɔŮɤɛɞɟűɞɚɞɔɑŬɠ əŬɘ Űɞɡ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ ŬɡŰɩɜ Űɤɜ ɛɞɟűɩɜ 

ůŰɖɜ ȺɚɚɎŭŬ, əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ŬɜɎˊŰɡɝɖ ŭɘŬűɞɟŮŰɘəɩɜ əŬŰɖɔɞɟɘɩɜ ůŰɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ.    

ūŬɟɎɔɔɘŬ 

ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ůŰŮɜɏɠ, ɓŬɗɘɏɠ ɢŬɟɎŭɟŮɠ ɛŮ ŬˊɧəɟɖɛɜŬ ŰɞɘɢɩɛŬŰŬ. ȼ əɨɟɘŬ 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ŭɘŬɓɟɤŰɘəɐ ŭɟɎůɖ ɞɟɛɖŰɘəɩɜ ɡŭɎŰɘɜɤɜ ɟŮɡɛɎŰɤɜ, 

ɞŭɖɔɩɜŰŬɠ ůŰɖ ůɡɜŮɢɐ ŮəɓɎɗɡɜůɖ Űɖɠ əɞɑŰɖɠ ŬɜɎɛŮůŬ ůŮ ůɡɛˊŬɔɐ əŬɘ ŬɜɗŮəŰɘəɎ 

ˊŮŰɟɩɛŬŰŬ. Ⱥˊɘˊɚɏɞɜ, ɛˊɞɟɞɨɜ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ Ŭˊɧ ŰŮəŰɞɜɘəɏɠ ŭɘŮɟɔŬůɑŮɠ. 

ȾŬŰŬɟɟɎəŰŮɠ 

ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɗɏůŮɘɠ ˊɞɡ ŮɛűŬɜɑɕɞɡɜ ŬˊɧŰɞɛɖ ˊŰɩůɖ ɜŮɟɞɨ Ŭˊɧ ɓɟŬɢɩŭɖ ˊɟɞŮɝɞɢɐ. 

ȼ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŭɘɎɓɟɤůɖɠ ˊŬɑɕŮɘ əŬɗɞɟɘůŰɘəɧ ɟɧɚɞ ůŮ ŬɡŰɧ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ 

Űɞɡ əŬŰŬɟɟɎəŰɖ, ŬɚɚɎ əŬɘ ɞ ɑŭɘɞɠ ɞ əŬŰŬɟɟɎəŰɖɠ ůɡɛɓɎɚɚŮɘ ůŰɖ ŭɘɎɓɟɤůɖ Űɖɠ ˊŮɟɘɞɢɐɠ. ȼ 
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ŭɘɎɓɟɤůɖ ŭŮɜ ŮɑɜŬɘ ɞ ɛɧɜɞɠ Űɟɧˊɞɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ əŬŰŬɟɟɎəŰɖ, əŬɗɩɠ əŬŰŬɟɟɎəŰɖɠ ɛˊɞɟŮɑ 

ɜŬ ůɢɖɛŬŰɘůŰŮɑ əŬɘ əŬŰɎ ɛɐəɞɠ Ůɜɧɠ ɟɐɔɛŬŰɞɠ. ȰɜŬɠ ůŮɘůɛɧɠ, əŬŰɞɚɑůɗɖůɖ, ˊŬɔŮŰɩɜŬɠ ɐ 

ɖűŬɑůŰŮɘɞ ɛˊɞɟŮɑ Ůˊɑůɖɠ ɜŬ ŭɘŬŰŬɟɎɝŮɘ Űɘɠ əɞɑŰŮɠ Űɤɜ ɟŮɛɎŰɤɜ əŬɘ ɜŬ ɓɞɖɗɐůŮɘ ůŰɖ 

ŭɖɛɘɞɡɟɔɑŬ əŬŰŬɟɟŬəŰɩɜ (URL 31). 

¶ ȷɚɡəɏɠ 

ȼ Ŭɚɡəɐ ŮɑɜŬɘ ɛɘŬ ɟɖɢɐ ˊŬɟɎəŰɘŬ ɚɘɛɜɞɗɎɚŬůůŬ ɖ ɞˊɞɑŬ Űɖɜ ɢŮɘɛŮɟɘɜɐ ˊŮɟɑɞŭɞ əŬɚɨˊŰŮŰŬɘ 

Ŭˊɧ ɜŮɟɧ, Ůɜɩ əŬŰɎ Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ, ɧŰŬɜ ŬˊɞɝɖɟŬɑɜŮŰŬɘ ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɚɑˊŮŭɞ. Ƀɘ 

Ŭɚɡəɏɠ ŮɑɜŬɘ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɔŮɤɚɞɔɘəɩɜ, ɔŮɤɔɟŬűɘəɩɜ ŭɘŮɟɔŬůɘɩɜ əŬɘ 

əɞɘɜɤɜɘəɞɞɘəɞɜɞɛɘəɩɜ ˊŬɟŬɔɧɜŰɤɜ. ȼ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ, ɖ ůɢɏůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɔŮɤɚɞɔɘəɎ ɛŮ 

Űɞɜ Ɏɜɗɟɤˊɞ əŬɘ Űɞɜ ˊɞɚɘŰɘůɛɧ əŬɗɘůŰɞɨɜ Űɘɠ ɗɏůŮɘɠ ŬɡŰɏɠ ɎɝɘŮɠ ŭɘŬŰɐɟɖůɖɠ əŬɘ ŬˊɞŰŮɚɞɨɜ 

ůɖɛŮɑŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȷɜɐəŮɘ ůŰɞ ɚɘɛɜŬɑɞ ˊŮɟɘɓɎɚɚɞɜ ŬɚɚɎ ŭɘŬɢɤɟɑɕŮŰŬɘ ɚɧɔɤ 

Űɖɠ ůɖɛŬůɑŬɠ Űɖɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ. 

 

¶ ɄŬɔŮŰɩŭŮɘɠ ɔŮɤɛɞɟűɏɠ & ˊŮɟɘˊŬɔŮŰɩŭŮɘɠ ɔŮɤɛɞɟűɏɠ ïŭɘŮɟɔŬůɑŮɠ 

ɋɠ ˊŬɔŮŰɩɜŬɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Űɞ ɛɧɜɘɛɞ ůɩɛŬ ˊɎɔɞɡ ˊɞɡ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ 

ŬɜŬəɟɡůŰɎɚɚɤůɖ Űɞɡ ɢɘɞɜɘɞɨ əŬɘ ɟɏɞɡɜ ŬɟɔɎ ɚɧɔɤ ɓŬɟɨŰɖŰŬɠ. Ƀɘ ɢɟɞɜɘəɏɠ ˊŮɟɑɞŭɞɘ əŬŰɎ 

Űɘɠ ɞˊɞɑŮɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ŮɝɎˊɚɤůɖ Űɤɜ ˊŬɔŮŰɩɜɤɜ əŬɘ ˊŰɩůɖ Űɞɡ ɛɏůɞɡ ɧɟɞɡ ɗŮɟɛɞəɟŬůɑŬɠ 

ůŰɖ ũɖ, ɞɜɞɛɎɕɞɜŰŬɘ ˊŬɔŮŰɩŭŮɘɠ ˊŮɟɑɞŭɞɘ. ȾŬŰɎ Űɞ ɇŮŰŬɟŰɞɔŮɜɏɠ ˊŬɟŬŰɖɟɞɨɜŰŬɘ 4 

ˊŬɔŮŰɩŭŮɘɠ ˊŮɟɑɞŭɞɘ. ɀɏɟɞɠ Űɞɡ ɞɟɞɔŮɜɞɨɠ ůɡůŰɐɛŬŰɞɠ Űɤɜ ȯɚˊŮɤɜ- ȽɛŬɚŬɑɤɜ ŬˊɞŰŮɚɞɨɜ 

ŰŬ ɓɞɡɜɎ Űɖɠ ȺɚɚɎŭɞɠ. Ƀ ůɢɖɛŬŰɘůɛɧɠ Űɞɡɠ ɞűŮɑɚŮŰŬɘ ůŰɖ ůɨɔəɟɞɡůɖ Űɤɜ ŰŮəŰɞɜɘəɩɜ 

ˊɚŬəɩɜ Űɖɠ ȷűɟɘəŬɜɘəɐɠ əŬɘ Űɖɠ ȺɡɟŬůɘŬŰɘəɐɠ. ɆŰŬ ɓɞɡɜɎ Űɖɠ ɢɩɟŬɠ ɡˊɎɟɢɞɡɜ ɛŬɟŰɡɟɑŮɠ 

ɔɘŬ ŮˊŮɘůɧŭɘŬ ˊŬɔŮŰɩɜɤɜ. ȷɡŰɎ ŰŬ ˊŬɔŮŰɩŭɖ ˊŮɟɘɓɎɚɚɞɜŰŬ ŮɑɜŬɘ ŭɡɜŬɛɘəɎ ůɡůŰɐɛŬŰŬ Űɞɡ 

ŮɝŬɟŰɩɜŰŬɘ Ŭˊɧ Űɖ ˊŮɟɘűŮɟŮɘŬəɐ ɐ Űɞˊɘəɐ ɛŮŰŬɓɚɖŰɧŰɖŰŬ Űɞɡ əɚɑɛŬŰɞɠ. ɆŰɖ əŬŰɖɔɞɟɑŬ ŬɡŰɐ 

ŮɜŰɎůůɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ŬɡŰɎ ŰŬ űŬɘɜɧɛŮɜŬ (Leontaritis et al., 2020).   

¶ ũŮɤɚɞɔɘəɎ ŰɞˊɑŬ 

ȼ əŬŰɖɔɞɟɑŬ ŬɡŰɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɔŮɤɚɞɔɘəɎ ŰɞˊɑŬ ɢɤɟɑɠ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ 

ɗŬ əŬɗɘůŰɞɨůŬɜ ŭɡɜŬŰɐ Űɖɜ əŬŰɎŰŬɝɐ Űɞɡɠ ůŮ əɎˊɞɘŬ Ůɘŭɘəɐ ɞɛɎŭŬ. ũɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ 

ɏɢɞɡɜ ŮˊɘŭɟɎůŮɘ ˊɎɜɤ ůŰɞ űɚɞɘɧ Űɖɠ ũɖɠ Űɞ ɜŮɟɧ, ɞ ŬɏɟŬɠ ŬɚɚɎ əŬɘ ɖ ŰŮəŰɞɜɘəɐ 

ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɧ́ ɞɡ ůɡɜŬɜŰɩɜŰŬɘ. ȼ ɛɞɟűɐ əɎɗŮ Űɞˊɑɞɡ ŮɑɜŬɘ ɎɛŮůŬ 

ůɡɜɡűŬůɛɏɜɖ ɛŮ ŰŬ ˊŮŰɟɩɛŬŰŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ. ɇŬ ŰɞˊɑŬ ŬɡŰɎ ˊŬɟɏɢɞɡɜ əɎˊɞɘŬ 

ůɖɛŬɜŰɘəɐ ˊɚɖɟɞűɞɟɑŬ ɐ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɛɞɜŬŭɘəɐ əŬɘ ɘŭɘŬɑŰŮɟɖ ɔŮɤɚɞɔɘəɐ ŮɛűɎɜɘůɖ ˊɞɡ 

űŬɜŮɟɩɜŮɘ ɏɜŬ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ɘůŰɞɟɑŬɠ Űɖɠ ũɖɠ. ɇŬ ɔŮɤɚɞɔɘəɎ ŰɞˊɑŬ 

ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ: ɓɞɡɜɎ , ɞɟɞůŮɘɟɏɠ, ˊŮŭɘɎŭŮɠ, ŰɎűɟɞɘ, ɜɖůɘɎ. 

Ƀɘ ȷɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɩŰɞˊɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ Ůɝɐɠ ɗɏůŮɘɠ: 

¶ ȷɟɢŬɘɎ ɚŬŰɞɛŮɑŬ - ɞɟɡɢŮɑŬ - ɛŮŰŬɚɚŮɑŬ 

ɇŬ ɚŬŰɞɛŮɑŬ ŮɑɜŬɘ ɘŭɘŬɘŰɏɟɤɠ ůɖɛŬɜŰɘəɎ ɔɘŬ Űɖɜ ŮˊɘůŰɐɛɖ əŬɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ, ɔɘŬŰɑ 

ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɞ ɔŮɤɚɞɔɘəɧ ˊŬɟŮɚɗɧɜ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ŮˊɘŰɟɏˊɞɡɜ ůŰɞɡɠ 

ɔŮɤŮˊɘůŰɐɛɞɜŮɠ ɜŬ ɛŮɚŮŰɐůɞɡɜ, ɜŬ ˊŮɟɘɔɟɎɣɞɡɜ əŬɘ ɜŬ ŮɟɛɖɜŮɨůɞɡɜ Űɖɜ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ 

Űɖɠ ˊŮɟɘɞɢɐɠ. ɆŮ ˊŮɟɘɞɢɏɠ ɛŮ ɐˊɘɞ ŬɜɎɔɚɡűɞ, ůŰɘɠ ɞˊɞɑŮɠ ɖ ɛɞɟűɞɚɞɔɑŬ ŭŮɜ ˊɟɞůŭɑŭŮɘ ŰŬ 

ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ɖ ŬɜɎˊŰɡɝɖ ɗɏůŮɤɜ Ůɝɧɟɡɝɖɠ, ɧŰŬɜ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ əŬɘ Ɏɝɘɞ 

ŮəɛŮŰɎɚɚŮɡůɖɠ, ɏɢɞɡɜ ɛŮɔɎɚɖ ůɖɛŬůɑŬ ɔɘŬ Űɖɜ ɚɐɣɖ ɔŮɤɚɞɔɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ. Ⱥˊɘˊɚɏɞɜ 

ŭɑɜɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ əŬɘ ɜŬ Ůɝɞɟɡɢɗɞɨɜ ˊɧɟɞɘ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡɠ ŮɝŬɟŰɎŰŬɘ 

ɛɘŬ əɞɘɜɤɜɑŬ.  

Ƀɘ ɗɏůŮɘɠ Űɤɜ ɚŬŰɞɛŮɑɤɜ ŮɑɜŬɘ ůɖɛŬɜŰɘəɏɠ ɔɘŬ Űɖ ɔŮɤŭɘŬŰɐɟɖůɖ, ɔɘŬŰɑ ůɡɛˊŮɟɘɚŬɛɓɎɜɞɡɜ 

ɢɩɟɞɡɠ ŮɑŰŮ ŬɜŮɜŮɟɔɞɨɠ ŮɑŰŮ ůŮ ɚŮɘŰɞɡɟɔɑŬ, ɞɘ ɞˊɞɑɞɘ ŬˊɞŰŮɚɞɨɜ ˊɞɚɨŰɘɛɖ ˊɖɔɐ 

ŮˊɘůŰɖɛɞɜɘəɐɠ ɏɟŮɡɜŬɠ, ŮəˊŬɑŭŮɡůɖɠ, ŬɜŬɣɡɢɐɠ ɐ ɔŮɤŰɞɡɟɘůɛɞɨ. ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɏɜŬ 
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ɗŮŬɛŬŰɘəɧ, ŬůűŬɚɏɠ əŬɘ ˊɟɞůɓɎůɘɛɞ ɛɏɟɞɠ ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞůˊŮɚŬůŰŮɑ, ɜŬ ́ ɟɞɤɗɖɗŮɑ əŬɘ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ ɤɠ ɛɏůɞ ŮˊɘəɞɘɜɤɜɑŬɠ ɛŮ Űɘɠ Űɞˊɘəɏɠ əɞɘɜɤɜɑŮɠ (Prosser, 

2019). 

ȼ ɛŮŰŬɚɚŮɡŰɘəɐ əɚɖɟɞɜɞɛɘɎ ůɢŮŰɑɕŮŰŬɘ ɛŮ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ əŬɘ Űɖ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ. Ƀ 

ɧɟɞɠ çɛŮŰŬɚɚŮɡŰɘəɐ əɚɖɟɞɜɞɛɘɎè ŬɜŬűɏɟŮŰŬɘ ůŮ ɞŰɘŭɐˊɞŰŮ ŮɛˊɚɏəŮŰŬɘ ůŮ ŮɜŮɟɔɐ əŬɘ 

ŬɜŮɜŮɟɔɐ ŮɝŮɟŮɨɜɖůɖ Ůɝɧɟɡɝɖɠ, ɧˊɤɠ ɞɟɡəŰɎ əŬɘ ˊŮŰɟɩɛŬŰŬ ˊɞɡ ŮɝɞɟɨůůɞɜŰŬɘ (ɐ 

ŮɝɞɟɡůůɧŰŬɜ), ɓɘɞɛɖɢŬɜɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ɘůŰɞɟɘəɏɠ ŰŮəɛɖɟɘɩůŮɘɠ ˊŬɚŬɘɩɜ ɞɟɡɢŮɑɤɜ, 

ŭɘŬŭɘəŬůɑŮɠ əŬɘ ŰŮɢɜɘəɏɠ ŮəɛŮŰɎɚɚŮɡůɖɠ, Ŭəɧɛɖ əŬɘ ɘůŰɞɟɑŮɠ əŬɘ ˊŬɟŬŭɧůŮɘɠ Űɤɜ əɞɘɜɞŰɐŰɤɜ 

Ůɝɧɟɡɝɖɠ. ȺɎɜ ŰŬ ɞɟɡəŰɎ əŬɘ ŰŬ ˊŮŰɟɩɛŬŰŬ ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ əŬɘ ɏɢɞɡɜ 

ŮˊɘůŰɖɛɞɜɘəɐ ŬɝɑŬ, ɗŬ ˊɟɏˊŮɘ ɜŬ ɗŮɤɟɞɨɜŰŬɘ ɔŮɤəɚɖɟɞɜɞɛɘɎ. ȾɎˊɞɘŮɠ űɞɟɏɠ ɖ 

ɛŮŰŬɚɚŮɡŰɘəɐ əɚɖɟɞɜɞɛɘɎ, ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɛɧɜɞ ŮəˊŬɘŭŮɡŰɘəɐ ɐ/əŬɘ ŰɞɡɟɘůŰɘəɐ ŬɝɑŬ. ɆŮ ŬɡŰɐ 

Űɖɜ ˊŮɟɑˊŰɤůɖ ɗŬ ˊɟɏˊŮɘ ɜŬ ɗŮɤɟŮɑŰŬɘ ŰɞˊɞɗŮůɑŬ ɔŮɤˊɞɘəɘɚɧŰɖŰŬɠ. ɇŬ ɡˊɧɚɞɘˊŬ 

ɗŮɤɟɞɨɜŰŬɘ ɛŮŰŬɚɚŮɡŰɘəɐ əɚɖɟɞɜɞɛɘɎ, ɖ ɞˊɞɑŬ ŭŮɜ ŮɑɜŬɘ ůɡɔəŮəɟɘɛɏɜɞɠ Űɨˊɞɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ. ȳŰŬɜ ŮɝŮŰɎɕɞɡɛŮ ɛɧɜɞ Űɘɠ ɓɘɞɛɖɢŬɜɘəɏɠ əŬɘ ɛɖɢŬɜɞɚɞɔɘəɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ əŬŰɎ Űɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Ůɝɧɟɡɝɖɠ əŬɘ ɛŮŰŬɚɚɞɡɟɔɑŬ, ɗŬ ˊɟɏˊŮɘ ɜŬ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ɧɟɞɠ çɓɘɞɛɖɢŬɜɘəɐ əɚɖɟɞɜɞɛɘɎè. Ƀɘ Ůɘŭɘəɞɑ ůŰɖ ɓɘɞɛɖɢŬɜɘəɐ ŬɟɢŬɘɞɚɞɔɑŬ 

ɛŮɚŮŰɞɨɜ ŬɡŰɧ Űɞ Ůɑŭɞɠ əɚɖɟɞɜɞɛɘɎɠ ɤɠ ůɡɛɓɞɚɐ ůŰɖɜ ɘůŰɞɟɑŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ (Brilha, 

2015). 

ɀŮŰŬɚɚŮɡŰɘəɐ əŬɘ ɓɘɞɛɖɢŬɜɘəɐ əɚɖɟɞɜɞɛɘɎ ŮɑɜŬɘ ɧɚŮɠ ɞɘ ˊɖɔɏɠ ˊɞɡ ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ 

ůɢŮŰɘəɎ ɛŮ Űɖɜ ɘůŰɞɟɑŬ Űɤɜ ˊŬɟŬɔɤɔɘəɩɜ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ɛɘŬɠ ɢɩɟŬɠ ɐ Ůɜɧɠ ˊɚɖɗɡůɛɞɨ. 

ȰɜŬ ɛɜɖɛŮɑɞ ɐ ŬɜŰɘəŮɑɛŮɜɞ ɓɘɞɛɖɢŬɜɘəɐɠ ɢɟɐůɖɠ ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ ˊŬɟɞɢɐɠ 

ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬŰɑ ŬɜŰɘəŬŰɞˊŰɟɑɕŮɘ Űɘɠ Ůˊɘɟɟɞɏɠ əŬɘ ůɡɜɐɗŮɘŮɠ Űɞɡ ˊɞɚɘŰɘůɛɞɨ əŬɘ Űɞɡ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ əɎɗŮ əɞɘɜɤɜɑŬɠ (Vlachopoulos et al., 2022). ȷˊɞŰŮɚɞɨɜ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ ɔɘŬŰɑ ˊŬɟɏɢɞɡɜ ůŰɞɘɢŮɑŬ ɔɘŬ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ. Ʉɟɞůŭɘɞɟɑɕɞɡɜ 

Űɖɜ ɔŮɤɚɞɔɑŬ, Űɖɜ ůŰɟɤɛŬŰɞɔɟŬűɑŬ, Űɖɜ ŰŮəŰɞɜɘəɐ Űɖɠ ˊŮɟɘɞɢɐɠ.  

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Mendoza et al. (2022), ˊɞɚɡɎɟɘɗɛŮɠ ɛŮɚɏŰŮɠ ůɢŮŰɘəɎ ɛŮ Űɖ ɔŮɤɚɞɔɘəɐ 

əɚɖɟɞɜɞɛɘɎ, Űɖ ɔŮɤŭɘŬŰɐɟɖůɖ, əŬɘ Űɞ ɔŮɤŰɞɡɟɘůɛɧ ůŮ ɛɏɟɖ ɛŮŰŬɚɚŮɡŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ 

ŮɑɢŬɜ ɗŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜŰŬˊɧəɟɘůɖɠ. ȼ ɛŮŰŬɚɚŮɡŰɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɏɢŮɘ, ɧˊɤɠ 

ŬɜŬűɏɟɗɖəŮ, Űɧůɞ űɡůɘəɧ ɧůɞ əŬɘ ŬɜɗɟɤˊɞɔŮɜɏɠ ŮɜŭɘŬűɏɟɞɜ. Ƀɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɤɛɞɟűɏɠ 

ŬˊɞŰŮɚɞɨɜ ůɖɛŬɜŰɘəɧ ˊɧɟɞ ɔŮɤŰɞɡɟɘůɛɞɨ əŬɘ ɔŮɤŮəˊŬɑŭŮɡůɖɠ. ȼ ɔŮɤˊɞɘəɘɚɧŰɖŰŬ Űɤɜ 

ŬɜɗɟɤˊɞɔŮɜɩɜ ɔŮɤŰɧˊɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ɔŮɤɛɞɟűɏɠ Ůɝɧɟɡɝɖɠ (űɟŮɎŰɘŬ, ɡˊɧɔŮɘɞɡɠ ɢɩɟɞɡɠ, 

ɚŬŰɞɛŮɑŬ, ˊŬɚɘɏɠ ɓɘɞɛɖɢŬɜɘəɏɠ ˊŮɟɘɞɢɏɠ) ɛŮ ɘŭɘŬɑŰŮɟɖ ŰɞɡɟɘůŰɘəɐ ŬɝɑŬ. ȺɜŭŮɘəŰɘəɎ 

ˊŬɟŬŭŮɑɔɛŬŰŬ ɔɘŬ Űɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ ŰŬ ŬɟɢŬɑŬ ɛŮŰŬɚɚŮɑŬ ȿŬɡɟɑɞɡ, ɆŮɟɑűɞɡ, ŬɟɢŬɑŬ 

ɚŬŰɞɛŮɑŬ ɄŮɜŰɏɚɖɠ.  

 

¶ ŪɏůŮɘɠ ŬɜŬˊŰɡɝɘŬəɩɜ ɏɟɔɤɜ  

ɄŮɟɘɚŬɛɓɎɜŮɘ ɗɏůŮɘɠ ŬɟɢŬɑɤɜ əŬɘ ůɨɔɢɟɞɜɤɜ ŬɜŬˊŰɡɝɘŬəɩɜ ɏɟɔɤɜ, ŰŮɢɜɖŰɎ ˊɟŬɜɐ, 

əŬŰŬůəŮɡɏɠ. ɆŰɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ ɡˊɎɟɢɞɡɜ ŭɘɎűɞɟŬ ɏɟɔŬ, ˊɞɡ ɏɢŮɘ ŮəŰŮɚɏůŮɘ ɞ Ɏɜɗɟɤˊɞɠ ůŮ 

ɓɎɗɞɠ ɢɟɧɜɞɡ. ɇŬ ɏɟɔŬ ŬɡŰɎ ŮɑɜŬɘ ɖ ŬˊɧŭŮɘɝɖ Űɖɠ ŭɨɜŬɛɖɠ Űɞɡ Ŭɜɗɟɩˊɞɡ ɜŬ ŭɘŬɛɞɟűɩɜɞɡɜ 

Űɞ ɔŮɤˊŮɟɘɓɎɚɚɞɜ Űɞɡ.  

ȺɝŮŰɎɕɞɜŰŬɠ ŰɞˊɞɗŮůɑŮɠ ůŰɘɠ ɞˊɞɑŮɠ əŬŰɎ Űɞɡɠ ɘůŰɞɟɘəɞɨɠ ɢɟɧɜɞɡɠ ŮəŰŮɚɏůŰɖəŬɜ ŰŬ 

ŬɜŬˊŰɡɝɘŬəɎ ɏɟɔŬ, ŮɜŰɞˊɑɕɞɡɛŮ Űɞɡɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɤŰɧˊɞɡɠ. Ƀɘ Űɧˊɞɘ ˊɞɡ ɛŬɠ 

ŮɜŭɘŬűɏɟɞɡɜ əŬɘ ŬɜŬɕɖŰɞɨɛŮ Űɞɡɠ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɤŰɧˊɞɡɠ ŮɑɜŬɘ ŰŬ ŬɟɢŬɑŬ əŬɘ ůɨɔɢɟɞɜŬ 

ŬɜŬˊŰɡɝɘŬəɎ ɏɟɔŬ, ɧˊɤɠ ůɐɟŬɔɔŮɠ ŭɘɩɟɡɔŮɠ, Űô ŬˊɞɝɖɟŬɜŰɘəɎ ɏɟɔŬ Űɖɠ ȾɤˊŬȶŭŬɠ, ɖ ȺɔɜŬŰɑŬ 

ɞŭɧɠ ɖ ɞˊɞɑŬ ŭɘɏɟɢŮŰŬɘ ůɢŮŭɧɜ Ŭˊô ɧɚŮɠ Űɘɠ ɔŮɤŰŮəŰɞɜɘəɏɠ ɕɩɜŮɠ Űɖɠ ɢɩɟŬɠ əŬɘ ŬˊɞŰɏɚŮůŮ 

ˊŮŭɑɞ ɔɘŬ ɏɟŮɡɜŬ əŬɘ ŮəˊŬɑŭŮɡůɖ ɔŮɤɚɧɔɤɜ, ˊɞɚɘŰɘəɩɜ ɛɖɢŬɜɘəɩɜ əŬɘ ˊɞɚɚɩɜ Ɏɚɚɤɜ 

ŮˊɘůŰɖɛɞɜɘəɩɜ ˊŮŭɑɤɜ. Ⱥˊɑůɖɠ, ɖ ȹɘɩɟɡɔŬ Űɖɠ Ⱦɞɟɑɜɗɞɡ əŬɘ ŰŬ ȿɘɔɜɘŰɤɟɡɢŮɑŬ Űɖɠ 

ɄŰɞɚŮɛŬȶŭŬɠ. 

Ƀɘ ŭɡɞ əŬŰɖɔɞɟɑŮɠ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŬˊɞŰŮɚɞɨɜ ɛɘŬ ɞɛɎŭŬ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ɋůŰɧůɞ, əɟɑɜŮŰŬɘ ɢɟɐůɘɛɞɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ŬɟɢŬɑɤɜ ɚŬŰɞɛŮɑɤɜ Ŭˊɧ ŰŬ ůɨɔɢɟɞɜŬ 

ŬɜŬˊŰɡɝɘŬəɎ ɏɟɔŬ. ȼ ŮəɛŮŰɎɚɚŮɡůɖ Űɞɡ ɚɑɗɞɡ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ Űɤɜ ɛŮŰɎɚɚɤɜ, ŮɑŰŮ ůŮ 
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ŮˊɘűŬɜŮɘŬəɏɠ ŮɑŰŮ ůŮ ɡˊɧɔŮɘŮɠ ŮɛűŬɜɑůŮɘɠ Űɞɡɠ, Ŭˊɧ Űɞɜ Ɏɜɗɟɤˊɞ ŮɑɜŬɘ ɔɜɤůŰɐ Ŭˊɧ Űɖɜ 

ŬɟɢŬɘɧŰɖŰŬ. ɆŰɖɜ ȺɚɚɎŭŬ ɡˊɎɟɢɞɡɜ ŬɟəŮŰɏɠ ɗɏůŮɘɠ ŮəɛŮŰɎɚɚŮɡůɖɠ ɛŮ Űɘɠ ˊɘɞ ˊŬɚɘɏɠ ɜŬ 

ůɡɜŬɜŰɩɜŰŬɘ ůŰɘɠ ȾɡəɚɎŭŮɠ. ũɘô ŬɡŰɧ Űɞ ɚɧɔɞ ŭɘŬəɟɑɜɞɜŰŬɘ ŰŬ ŬɟɢŬɑŬ ɚŬŰɞɛŮɑŬ Ŭˊɧ ŰŬ 

ɡˊɧɚɞɘˊŬ ŬɜŬˊŰɡɝɘŬəɎ ɏɟɔŬ Űɖɠ ɢɩɟŬɠ. ɆŰɖ əŬŰɖɔɞɟɑŬ Űɤɜ ɗɏůŮɤɜ ȿŬŰɞɛŮɑɞɡ ɗŬ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞ ɧɟɞɠ Quarry, ɞ ɞˊɞɑɞɠ ůɡɛˊŮɟɘɚŬɛɓɎɜŮɘ Űɧůɞ ŰŬ ɞɟɡɢŮɑŬ (mines) ɧůɞ əŬɘ 

ŰŬ ɚŬŰɞɛŮɑŬ (quarry). 

 

ũŮɤɛɡɗɞɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ɀŬɟɘɞɚɎəɞ (2001), ɖ Ůɚɚɖɜɘəɐ ɛɡɗɞɚɞɔɑŬ ɏɢŮɘ ɔŮɤˊŮɟɘɓŬɚɚɞɜŰɘəɐ 

ŭɘɎůŰŬůɖ. Ƀɘ ˊɟɧɔɞɜɞɘ ˊɟɞůˊɎɗɖůŬɜ ɜŬ ŮɟɛɖɜŮɨůɞɡɜ ɛɏůŬ Ŭˊɧ ɛɨɗɞɡɠ, ŰŬ űɡůɘəɎ 

űŬɘɜɧɛŮɜŬ əŬɘ ɔŮɤɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨůŬɜ ɧˊɤɠ ɞɘ ůŮɘůɛɞɑ, ŰŬ ɟɐɔɛŬŰŬ, ŰŬ 

ɖűŬɑůŰŮɘŬ ŬɚɚɎ əŬɘ Űɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ ůŰɞ ɞˊɞɑɞ ɕɞɨůŬɜ ɧˊɤɠ Űɞ ŬɜɎɔɚɡűɞ, Űɞ ɏŭŬűɞɠ, 

Űɘɠ ŬəŰɞɔɟŬɛɛɏɠ. ȼ ŮˊɘůŰɖɛɞɜɘəɐ ɛŮɚɏŰɖ Űɖɠ ůɢɏůɖɠ ɛŮŰŬɝɨ Űɖɠ ɛɡɗɞɚɞɔɑŬɠ əŬɘ Űɖɠ 

ɔŮɤɚɞɔɑŬɠ ŭɑɜŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɞɡ ɛɨɗɞɡ ůŮ ůɡůɢŮŰɘůɛɧ ɛŮ Űɞɜ Űɧˊɞ əŬɘ 

Űɞ ɢɟɧɜɞ Űɖɠ ˊɟɞɥůŰɞɟɘəɐɠ ˊŮɟɘɧŭɞɡ ˊɞɡ Űɞɜ ŭɖɛɘɞɨɟɔɖůŮ (ȹŬɛɘŬɜɧɠ, 2013; ɄŬɡɚɑŭɖɠ, 

2022).  

3.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ: ɀȼȿɃɆ 

 

ɆŰɖ ɀɐɚɞ ɏɢɞɡɜ ŬˊɞŭɞɗŮɑ ˊɞɚɚɎ ɞɜɧɛŬŰŬ ɧˊɤɠ ȸɡɓɚɑɠ, ũɞɟɔɑɠ, ɀŮɚɎɠ, ɀŮɛɓɚɑɠ, 

ɀɘɛɛŬɚɚɑɠ, ȻŮűɡɟɑŬ, ȭȷəɡŰɞɠ. ɋůŰɧůɞ ŮˊɘəɟɎŰɖůŮ Űɞ ɧɜɞɛŬ çɀɐɚɞɠè ˊɟɞɠ Űɘɛɐɜ Űɞɡ 

ˊɟɩŰɞɡ ɞɘəɘůŰɐ Űɖɠ, Űɞɜ ɀɐɚɞ, ɐɟɤŬ ɓŬůɘɚɘəɐɠ ɔŮɜɘɎɠ, ˊɞɡ Űɞɜ ɏůŰŮɘɚŮ ɖ ɗŮɎ ȷűɟɞŭɑŰɖ Ŭˊɧ 

Űɖɜ Ⱦɨˊɟɞ ůŰɖ ɀɐɚɞ (URL 37). ȼ ɀɐɚɞɠ ɓɟɑůəŮŰŬɘ ůŰɞ ɜɞŰɘɞŭɡŰɘəɧ Ɏəɟɞ Űɞɡ ɜɖůɘɩŰɘəɞɡ 

ůɡɛˊɚɏɔɛŬŰɞɠ Űɤɜ ȾɡəɚɎŭɤɜ Ůɜɩ ŬɜɐəŮɘ ůŰɞ ɖűŬɘůŰŮɘŬəɧ Űɧɝɞ Űɖɠ ɛɘəɟɐɠ ˊɚɎəŬɠ Űɞɡ 

ȷɘɔŬɑɞɡ. ȾɎŰɤ Ŭˊɧ Űɖɜ ˊɚɎəŬ ŬɡŰɐ, ˊɞɡ əɘɜŮɑŰŬɘ ŰŮɚŮɡŰŬɑŬ ɛŮ ˊɞɚɨ ɛɘəɟɐ ŰŬɢɨŰɖŰŬ 

(ˊŮɟɑˊɞɡ 1,6cm/yr) ˊɟɞɠ ɜɞŰɘɞŭɡŰɘəɎ, ɓɡɗɑɕŮŰŬɘ ɖ ɛŮɔɎɚɖ ŬűɟɘəŬɜɘəɐ ˊɚɎəŬ əŬŰɎ ɛɐəɞɠ Űɤɜ 

ůɖɛŮɑɤɜ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖɜ Ůɚɚɖɜɘəɐ ŰɎűɟɞ. ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŭɖɛɘɞɨɟɔɖůŮ Űɞ ŮɜŮɟɔɧ 

ɖűŬɘůŰŮɘŬəɧ Űɧɝɞ Űɞɡ ɁɞŰɑɞɡ ȷɘɔŬɑɞɡ, ŰɛɐɛŬ Űɞɡ ɞˊɞɑɞɡ ŮɑɜŬɘ əŬɘ Űɞ ɜɖůɘɩŰɘəɞ ůɨɛˊɚŮɔɛŬ: 

ɀɐɚɞɠ, Ⱦɑɛɤɚɞɠ, Ɉˊɧɚɡɓɞɠ, ȷɜŰɑɛɖɚɞɠ (ūɡŰɑəŬɠ 1977,  Calvo 2012).  

ȼ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ɜɖůɘɞɨ ŭŮɜ ŮɑɜŬɘ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɐ Űɞɡ ɑŭɘŬ əŬɘ ŮɝŬɟŰɎŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

Űɖ ɔŮɤɚɞɔɑŬ. ũŮɜɘəɎ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɚɞűɩŭɖɠ, ɛŮ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ. ɇɞ 86% Űɖɠ ɏəŰŬůɖɠ 

Űɖɠ ɀɐɚɞɡ, ˊɞɡ ůŰɞ ůɨɜɞɚɞ ŬɜɏɟɢŮŰŬɘ ůŮ 151,93km2, ŮɑɜŬɘ ɡɣɞɛŮŰɟɘəɎ ɛɘəɟɧŰŮɟɞ Ŭˊɧ 

200m. ɆɡɔəŮəɟɘɛɏɜŬ ůŰɞ ɁɞŰɘɞŭɡŰɘəɧ əŬɘ ȹɡŰɘəɧ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ ɞɘ ɛŮɔɎɚɞɘ əŬɘ 

ˊɞɚɡɎɟɘɗɛɞɘ ɖűŬɘůŰŮɘŬəɞɑ ŭɧɛɞɘ ŮˊɑŭɟŬůŬɜ ůŰɖɜ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ɛŮ ŬˊɞŰɏɚŮůɛŬ ŬɡŰɧ ɜŬ 

ŮɑɜŬɘ ˊɘɞ ɚɞűɩŭŮɠ Ŭˊɧ ɧ,Űɘ Űɞ ŬɜŬŰɞɚɘəɧ. ȼ ɡɣɖɚɧŰŮɟɖ əɞɟɡűɐ Űɞɡ ɜɖůɘɞɨ ŮɑɜŬɘ ŬɡŰɐ Űɞɡ 

ɄɟɞűɐŰɖ ȼɚɑŬ, ɛŮ ɡɣɧɛŮŰɟɞ 751m əŬɘ ŬəɞɚɞɡɗŮɑ Űɞ ɉɞɜŭɟɧ ȸɞɡɜɧ ɛŮ ɡɣɧɛŮŰɟɞ 636m. 

ɆŰɞ ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɞ ŬɜɎɔɚɡűɞ ŮɑɜŬɘ ˊɘɞ ɢŬɛɖɚɧ, ɛŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɡɣɧɛŮŰɟɞ ɜŬ ŮɑɜŬɘ 

251m ůŰɖ ɀɞɡɟŰɞɟɎɢɖ, ɚɧɔɤ Űɖɠ ɛŮɔɎɚɖɠ ŮɝɎˊɚɤůɖɠ Űɤɜ ɢŬɚŬɟɩɜ əŬɘ ŮɝŬɚɚɞɘɤɛɏɜɤɜ 

ˊŮŰɟɤɛɎŰɤɜ. ɆŰɞ ɜɖůɑ ůɖɛŮɘɩɜɞɜŰŬɘ ŮəŰɎůŮɘɠ ˊŮŭɘɜɏɠ ůŮ ˊŮɟɘɞɢɏɠ ɧˊɤɠ ůŰɞɜ ɄɟɞɓŬŰɎ, ůŰɖɜ 

ȻŮűɡɟɑŬ, ůŰɞɜ ȷŭɎɛŬɜŰŬ, ůŰɞɜ ɀɘəɟɧ & ɀŮɔɎɚɞ ȷɟɢɞɜŰɘɛɘɧ, ůŰɖɜ ūɡɚŬəɤˊɐ, ůŰɖɜ 

ɄɎɢŬɘɜŬ, ůŰɖɜ ȷɔɑŬ Ⱥɘɟɐɜɖ, ůŰɞɜ ȺɛˊɞɡɟŮɘɧ əŬɘ ůŰŬ ȷˊɞɚɚɩɜɘŬ. ȿɞűɩŭŮɘɠ ŮəŰɎůŮɘɠ ɛŮ 

ŮˊɑˊŮŭŮɠ ŮˊɘűɎɜŮɘŮɠ, ɞɘ ɞˊɞɑŮɠ əŬɘ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ əŬɚɚɘɏɟɔŮɘŮɠ, ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰɘɠ 

ˊŮɟɘɞɢɏɠ ȾɎɚŬɛɞɠ, ȷɔɟɘɚɘɏɠ, ȯɜɤ əŬɘ ȾɎŰɤ ȾɩɛɘŬ, ɊŬɗɎŭɘəŬ, ɂɡɚɞəŮɟŬŰɘɎ, ɉɎɚŬəŬɠ, 

ȷɔɑŬ ɀŬɟɑɜŬ əŬɘ ɀɨŰŬəŬɠ. ɉŬɟŬəŰɖɟɘůŰɘəɐ ŮɑɜŬɘ ɖ ŰɞˊɞɔɟŬűɘəɐ Űɞɛɐ Űɞɡ ŬɜŬɔɚɨűɞɡ Űɞɡ 

ɜɖůɘɞɨ (ȺȽȾɃɁȷ 4). 
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ȺȽȾɃɁȷ  4: ɉŬɟŬəŰɖɟɘůŰɘəɐ ŰɞˊɞɔɟŬűɘəɐ Űɞɛɐ Űɞɡ ŬɜŬɔɚɨűɞɡ Űɖɠ ɀɐɚɞɡ (Shafigheh 

Andseta, 1983). 

ȼ ŬəŰɞɔɟŬɛɛɐɠ Űɖɠ ɀɐɚɞɡ ŮɛűŬɜɑɕŮɘ ɏɜŰɞɜŮɠ ŭɘŬəɡɛɎɜůŮɘɠ, ˊɞɡ ŮɝŬɟŰɩɜŰŬɘ əɡɟɑɤɠ Ŭˊɧ 

ŰŬ ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Ŭˊɧ Űɖɜ ŰŮəŰɞɜɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ 

ɜɖůɘɞɨ. ɆŮ ŬəŰɏɠ ɛŮ əɨɟɘɞ ůɡůŰŬŰɘəɧ ˊɡɟɞəɚŬůŰɘəɎ ˊŮŰɟɩɛŬŰŬ əŬɘ ɢŬɚŬɟɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ, 

ŮˊɘəɟŬŰŮɑ ɐˊɘŬ ɛɞɟűɞɚɞɔɑŬ, ŬɜŰɑɗŮŰŬ ůŮ ŬəŰɏɠ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ŭɧɛɞɘ əŬɘ ɟŮɨɛŬŰŬ ɚŬɓɩɜ, 

ɖ ɛɞɟűɞɚɞɔɑŬ ŮɑɜŬɘ ˊɘɞ ɏɜŰɞɜɖ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɞɘ ŬɜŬŰɞɚɘəɏɠ, ɞɘ ɜɧŰɘŮɠ əŬɘ ɞɘ ŭɡŰɘəɏɠ ŬəŰɏɠ 

Űɞɡ ɜɖůɘɞɨ ɏɢɞɡɜ ŬˊɧŰɞɛɞ ŬɜɎɔɚɡűɞ, ŮɝŬɘŰɑŬɠ Űɞɡ ˊɟɧůűŬŰɞɡ ŰŮəŰɞɜɘůɛɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ, ɛŮ 

ɢŬɟŬəŰɖɟɘůŰɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ Űɞɡɠ əɟɖɛɜɞɨɠ Űɖɠ ŬəŰɞɔɟŬɛɛɐɠ ŬɜŬŰɞɚɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ 

ȹŮɛŮɜŮɔɎəɘ əŬɘ ŪŮɘɤɟɡɢŮɑɤɜ, ůŰŬ ɛŮɔɎɚŬ ɟɐɔɛŬŰŬ (ȿŮəɎɜɖ ȻŮűɡɟɑŬɠ) əŬɘ ůŰŬ ɞɟɡɢŮɑŬ Űɖɠ 

ɓɞɟŮɘɞŬɜŬŰɞɚɘəɐɠ ɀɐɚɞɡ. ȷˊɧ Űɖɜ Ɏɚɚɖ ˊɚŮɡɟɎ ɞɘ ɓɧɟŮɘŮɠ, ŮɝɤŰŮɟɘəɏɠ ŬəŰɏɠ Űɞɡ ɜɖůɘɞɨ, 

ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɛŬɚŬəɞɨɠ, ˊɡɟɞəɚŬůŰɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ, ŮɛűŬɜɑɕɞɡɜ ɐˊɘŬ 

ɛɞɟűɞɚɞɔɑŬ, Ůɜɩ ɞ əɧɚˊɞɠ Űɖɠ ɀɐɚɞɡ, ŮɛűŬɜɑɕŮɘ ˊɞɘəɘɚɑŬ ŬəŰɩɜ ůŮ ůɢɏůɖ ɛŮ Űɖ ɛɞɟűɞɚɞɔɑŬ 

Űɞɡɠ. ɆŰɞɜ Ŭəɧɚɞɡɗɞ ɢɎɟŰɖ (ȺȽȾɃɁȷ 5) ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɞɘ ůɖɛŬɜŰɘəɧŰŮɟŮɠ 

ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ Űɞɡ ɜɖůɘɞɨ. 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ, Űɞ ŬɜɎɔɚɡűɞ Űɞɡ ɜɖůɘɞɨ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ ŰŬ ɔŮɤɚɞɔɘəɎ Űɞɡ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ. ɆɡɜŮˊɩɠ, Űɞ ŭɡŰɘəɧ ŰɛɐɛŬ Űɞɡ ŮɑɜŬɘ ˊɘɞ ɏɜŰɞɜɞ ůŮ ůɢɏůɖ ɛŮ Űɞ ŬɜŬŰɞɚɘəɧ 

Ůűɧůɞɜ ŭɡŰɘəɎ əŬɘ ɜɧŰɘɞ ŭɡŰɘəɎ ŮˊɘəɟŬŰɞɨɜ ɖűŬɘůŰŮɘŬəɞɑ ŭɧɛɞɘ əŬɘ ůŰŬ ŬɜŬŰɞɚɘəɎ ŰŬ 

ŮˊɘəɟŬŰɏůŰŮɟŬ ɡɚɘəɎ ŮɑɜŬɘ ɢŬɚŬɟɎ əŬɘ ŮɝŬɚɚɞɘɤɛɏɜŬ, ɎɟŬ ɞɘ ŮɝɤŰŮɟɘəɞɑ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɖ 

ŭɘɎɓɟɤůɖ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ŮˊɑŭɟŬůɖ.  

 

ȺȽȾɃɁȷ  5: ɉɎɟŰɖɠ ɛŮ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ Űɖɠ ɀɐɚɞɡ.  

 1: Ʉɟɞ - ɖűŬɘůŰŮɘŬəɧ ɡˊɧɓŬɗɟɞ, 2: ȹɞɛɏɠ ɚɎɓŬɠ, 3: ȼűŬɘůŰŮɘŬəɞɑ əɟŬŰɐɟŮɠ ūɡɟɑˊɚŬəŬ 

əŬɘ ɇɟɎɢɖɚŬɠ, 4: ūɟŮŬŰɘəɞɑ əɟŬŰɐɟŮɠ əŬɘ 5: ɇɎůŮɘɠ ŭɞɛɩɜ (Fytikas et al., 1986). 
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ũŮɤɚɞɔɘəɎ ɖ ɀɐɚɞɠ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ɖűŬɘůŰŮɘŬəɎ ɡɚɘəɎ ůŮ ŮɜŬɚɚŬɔɏɠ ɛŮ 

ˊɡɟɞəɚŬůŰɘəɎ ɢŮɟůŬɑŬɠ ŬˊɧɗŮůɖɠ əŬɘ ŰɞűűɘŰɩɜ, ŰŬ ɞˊɞɑŬ ŬˊɞŰɏɗɖəŬɜ ůŮ ɗŬɚɎůůɘɞ 

ˊŮɟɘɓɎɚɚɞɜ. Ƀɘ ůɢɖɛŬŰɘůɛɞɑ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɞ ɜɖůɑ ŮɑɜŬɘ ɞɘ ˊŬɟŬəɎŰɤ (Fytikas et al. 

1976, Fytikas et al. 1977, ɇůɧəŬɠ 1985, Fytikas et al. 1986, Hauck 1988):  

ǒ ɀŮŰŬɛɞɟűɤɛɏɜɞ, əɟɡůŰŬɚɚɘəɧ ɡˊɧɓŬɗɟɞ Űɖɠ ɀɐɚɞɡ ɖɚɘəɑŬɠ ɄŬɚŬɘɞɕɤɥəɞɨ, ɛŮ 

ɏɜŰɞɜɖ ˊŬɟŬɛɧɟűɤůɖ ŬɚɚɎ ˊŮɟɘɞɟɘůɛɏɜɖɠ ɏəŰŬůɖɠ əŬɘ ˊɎɢɞɡɠ, əɡɟɑɤɠ ŮɛűŬɜɑɕŮŰŬɘ 

ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ŬɜŬŰɞɚɘəɎ Űɞɡ ɧɟɛɞɡ ȾŬɚɎɛɞɡ, ůŰɞ 

ŬəɟɤŰɐɟɘ ɆˊŬɗɑ əŬɘ ůŰɖ ɗɏůɖ ɄŬɚɘɧɟŮɛŬ. 

ǒ ȺˊɘəɚɡůɘɔŮɜɐ əɟɞəŬɚɞˊŬɔɐ ɁŮɞɔŮɜɞɨɠ ɖɚɘəɑŬɠ əŬɘ ɞɘ ŬůɓŮůŰɧɚɘɗɞɘ ȾɟɖŰɘŭɘəɐɠ - 

ȼɤəŬɘɜɘəɐɠ ɖɚɘəɑŬɠ ȼ ůŮɘɟɎ ŬɡŰɐ ŬɟɢɑɕŮɘ ɛŮ ɏɜŬ əɟɞəŬɚɞˊŬɔɏɠ Ůˊɑəɚɡůɖɠ əŬɘ 

ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ ŬˊɞɚɘɗɤɛŬŰɞűɧɟɞɡɠ ŬůɓŮůŰɧɚɘɗɞɡɠ. ɆŰɖ ɜɧŰɘŬ əŬɘ ɜɞŰɘɞŭɡŰɘəɐ 

ˊɚŮɡɟɎ Űɞɡ ɜɖůɘɞɨ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɞɘ ˊɘɞ ůɖɛŬɜŰɘəɏɠ ŮɛűŬɜɑůŮɘɠ Űɖɠ ůŮɘɟɎɠ, ɞɘ ɞˊɞɑŮɠ 

əŬɚɨˊŰɞɡɜ Űɞ ɛŮŰŬɛɞɟűɤɛɏɜɞ ɡˊɧɓŬɗɟɞ. ɇŬ ɖűŬɘůŰŮɘŬəɎ ˊŮŰɟɩɛŬŰŬ əŬɘ ɞɘ 

ɖűŬɘůŰŮɘɞɥɕɖɛŬŰɞɔŮɜŮɑɠ ůŮɘɟɏɠ, ɖɚɘəɑŬɠ ɛŮŰŬɝɨ ȷɜ. ɄɚŮɘɧəŬɘɜɞɡ ï ɃɚɧəŬɘɜɞɡ. ȼ 

ɖűŬɘůŰŮɘŬəɐ ŬəɞɚɞɡɗɑŬ Űɞɡ ɜɖůɘɞɨ ŭŮɑɢɜŮɘ, ɧŰɘ ɞɘ ɖűŬɘůŰŮɘŬəɏɠ ŬˊɞɗɏůŮɘɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŮ 5 ůŰɎŭɘŬ. ȷɟɢɘəɎ ůɖɛŮɘɩɗɖəŮ ɖ Ůəŭɐɚɤůɖ ɖűŬɘůŰŮɘŬəɐɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŬůɓŮůŰŬɚəŬɚɘəɞɨ Űɨˊɞɡ, əŬŰɎ Űɞ ȯɜɤ ɄɚŮɘɧəŬɘɜɞ ɛɏɢɟɘ Űɞ ȯɜɤ 

ɇŮŰŬɟŰɞɔŮɜɏɠ. Ƀɘ ŰɟŮɘɠ ŬəɞɚɞɡɗɑŮɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ əŬŰɎ Űɞ ȷɜ. ɄɚŮɘɧəŬɘɜɞ, ɖ 

ŰɏŰŬɟŰɖ əŬŰɎ Űɞ ȾɎŰɤ ɇŮŰŬɟŰɞɔŮɜɏɠ, Űɞ ˊɏɛˊŰɞ ŮˊŮɘůɧŭɘɞ ɖűŬɘůŰŮɘŬəɐɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, əŬŰɎ Űɞ ȯɜɤ ɄɚŮɘůŰɧəŬɘɜɞ. 

ǒ ɆˊɎɜɘŮɠ ŬɚɚɞɡɓɘŬəɏɠ ŬˊɞɗɏůŮɘɠ. Ȱɢɞɡɜ ˊŮɟɘɞɟɘůɛɏɜɖ ɏəŰŬůɖ əŬɘ ɓɟɑůəɞɜŰŬɘ əɡɟɑɤɠ 

əɞɜŰɎ ůŰɖ ȻŮűɡɟɑŬ, ůŰɞɜ ȷŭɎɛŬɜŰŬ əŬɘ ůŰɞɜ ɄɟɞɓŬŰɎ, ɔŮɜɘəɎ ůŮ ŮˊɑˊŮŭŮɠ 

ŮˊɘűɎɜŮɘŮɠ əŬɘ əɞɘɚɎŭŮɠ. Ȱɢɞɡɜ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘɞɢɏɠ ɛɘəɟɧ ˊɎɢɞɠ ŮəŰɧɠ Ŭˊɧ Űɖ 

ȻŮűɡɟɑŬ ˊɞɡ ŮəŰŮɑɜŮŰŬɘ ůŮ ɓɎɗɞɠ ˊŮɟɑˊɞɡ 100m. ɄɟɧəŮɘŰŬɘ ɔɘŬ ůɢɖɛŬŰɘůɛɞɨɠ 

ŬˊɞŰŮɚɞɨɛŮɜɞɡɠ Ŭˊɧ ˊɟɞɥɧɜŰŬ ɖűŬɘůŰŮɘŬəɐɠ ˊɟɞɏɚŮɡůɖɠ əŬɘ əɡɟɑɤɠ ɡɚɘəɎ ŬɟɔɘɚɘəɎ 

əŬɘ Ŭɛɛɩŭɖ 

 

ɆŰɖ ůɡɜɏɢŮɘŬ, Ŭəɞɚɞɡɗɞɨɜ ɞɘ ɔŮɤɚɞɔɘəɞɑ ɢɎɟŰŮɠ Űɖɠ ɀɐɚɞɡ. ɆŰɞɜ ˊɟɩŰɞ ɢɎɟŰɖ (ȺȽȾɃɁȷ 

6) ŬˊɞŰɡˊɩɜŮŰŬɘ ɞ ɔŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ Űɞɡ ɜɖůɘɞɨ. ɆŰɞɜ ŭŮɨŰŮɟɞ ɢɎɟŰɖ (ȺȽȾɃɁȷ 7) 

ŬˊɞŰɡˊɩɜŮŰŬɘ Űɞ ŬˊɧůˊŬůɛŬ Űɖɠ ɚɘɗɞɚɞɔɑŬɠ Űɞɡ ɜɖůɘɞɨ ɧˊɤɠ ŬˊɞŭɑŭŮŰŬɘ Ŭˊɧ Űɖɜ 

ɘůŰɞůŮɚɑŭŬ Űɞɡ ȺȷũɀȺ ŮɚŮɨɗŮɟŬ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɖ ɔŮɤɚɞɔɑŬ Űɞɡ ɜɖůɘɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ:  
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ȺȽȾɃɁȷ 6: ũŮɤɚɞɔɘəɧɠ ɉɎɟŰɖɠ ɀɐɚɞɡ (Űɟɞˊɞˊɞɘɖɛɏɜɞɠ Ŭˊɧ Papanikolaou et al. 1990) 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

84 
 

 

ȺȽȾɃɁȷ 7: ȿɘɗɞɚɞɔɑŬ Űɖɠ ɀɐɚɞɡ- ŬˊɧůˊŬůɛŬ Ŭˊɧ Űɞɜ ɔŮɤŰŮɢɜɘəɧ ɢɎɟŰɖ 1:500.000 Űɖɠ 

ȺȷũɀȺ (Ʉɖɔɐ: ũŮɤˊɨɚɖ ȺȷũɀȺ, URL 18). 

 

ɇŮəŰɞɜɘəɐ  
 

ȼ ŮűŮɚəɡůŰɘəɐ ŰŮəŰɞɜɘəɐ ŬˊɞŰŮɚŮɑ Űɖɜ ŬɘŰɑŬ Ŭɜɧŭɞɡ Űɞɡ ɛɎɔɛŬŰɞɠ Űɤɜ ɖűŬɘůŰŮɘŬəɩɜ 

Űɧɝɤɜ əŬɘ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɀɐɚɞɡ Űɞ əɨɟɘɞ 

ůɨůŰɖɛŬ ɟɖɔɛɎŰɤɜ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ɏɢŮɘ ŭɘŮɨɗɡɜůɖ ȹȸȹ - ȷɁȷ ˊŮɟɑˊɞɡ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ 

ˊŬɟɎɚɚɖɚɞ ˊɟɞɠ Űɞ ɖűŬɘůŰŮɘŬəɧ Űɧɝɞ əŬɘ ŮɑɜŬɘ ŮɡŭɘɎəɟɘŰɞ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ 

(ɇůɧəŬɠ 1985, Ganas et al. 2022).  
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ɇɞ ůɨůŰɖɛŬ ɟɖɔɛɎŰɤɜ ɛŮ ŭɘŮɨɗɡɜůɖ ˊŮɟɑˊɞɡ ȸ-Ɂ ůɢɖɛɎŰɘůŮ ŰŬ ŭɨɞ ŰŮəŰɞɜɘəɎ ɓɡɗɑůɛŬŰŬ 

Űɞɡ ɜɖůɘɞɨ ɛŮ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɜŬ ŮɑɜŬɘ Űɖɠ ˊŮŭɘɎŭŬɠ Űɖɠ ȻŮűɡɟɑŬɠ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ˊɟɧůűŬŰɞ 

ɖɚɘəɘŬəɎ. ȷɡŰɧ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ ˊɟɞůɏɓŬɚŮ ɛɧɜɞ Űɞ ɖűŬɘůŰŮɘŬəɧ əɎɚɡɛɛŬ əŬɘ 

ɧɢɘ Űɞ ɡˊɧɓŬɗɟɞ ˊɞɡ ŬˊɞŰŮɚŮɑ ŰŮəŰɞɜɘəɐ Ŭɜɨɣɤůɖ, ŬɚɚɎ əŬɘ ɔɘŬŰɑ Űɞ ˊɎɢɞɠ Űɤɜ 

ŬɚɚɞɡɓɘŬəɩɜ ŬˊɞɗɏůŮɤɜ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛɘəɟɧ. ɇɞ ɛɘəɟɧŰŮɟɞ ɓɨɗɘůɛŬ ůɢɖɛɎŰɘůŮ Űɞɜ ɘůɗɛɧ 

ɄɟɞɓŬŰɎ-ȷɢɘɓŬŭɞɚɑɛɜɖɠ. ɇŬ ŰŮəŰɞɜɘəɎ əɏɟŬŰŬ ŮɑɜŬɘ ˊŮɟɘůůɧŰŮɟŬ əŬɘ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ Ŭˊɧ 

ɟɐɔɛŬŰŬ ɛŮ ŭɘɎűɞɟŮɠ ŭɘŮɡɗɨɜůŮɘɠ, ˊɞɡ ɖ ˊɘɞ űŬɜŮɟɐ ŮɑɜŬɘ ɖ ŭɘŮɨɗɡɜůɖ ȷ-ȹ (əɏɟŬɠ 

ȾɞɡŰůɞɡɜɞɟɎɢɖɠ). 

ȼ ŮűŮɚəɡůŰɘəɐ űɎůɖ Űɞɡ ɇŮŰŬɟŰɞɔŮɜɞɨɠ əŬɘ ŰŬ ȸȷ-Ɂȹ ŭɘŮɨɗɡɜůɖɠ ɟɐɔɛŬŰŬ ɏˊŬɘɝŬɜ Űɞɜ 

ˊɘɞ ɞɡůɘŬůŰɘəɧ ɟɧɚɞ ůŰɖ ɜŮɞŰŮəŰɞɜɘəɐ Ůɝɏɚɘɝɖ Űɖɠ ˊŮɟɘɞɢɐɠ (ɆɖɛŬɘɎəɖ, 1985). ȼ ŰŮəŰɞɜɘəɐ 

ŬɡŰɐ űɎůɖ ůɡɜŮɢɑɕŮŰŬɘ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ, ɧˊɤɠ ŭɘŬˊɘůŰɩɜŮŰŬɘ Ŭˊɧ ˊɞɚɨ ˊɟɧůűŬŰŮɠ ŭɟɎůŮɘɠ 

Űɤɜ ɟɖɔɛɎŰɤɜ. ɇɞɜɑɕŮŰŬɘ, ɞ ɓŬůɘəɧɠ ɟɧɚɞɠ Űɤɜ ȸȷ-Ɂȹ ɤɠ ȷ.ȸȷ.-ȹ.Ɂȹ. ɟɖɔɛɎŰɤɜ Űɖɠ 

ˊŮɟɘɞɢɐɠ ůŰɖ ůɨɔɢɟɞɜɖ ŰŮəŰɞɜɘəɐ əŬɘ ůŰɖ ŭɘŮɡəɧɚɡɜůɖ Űɖɠ əɡəɚɞűɞɟɑŬɠ Űɤɜ ɗŮɟɛɩɜ 

ɟŮɡůŰɩɜ. ɇŬ ɟɐɔɛŬŰŬ ŮəŭɖɚɩɜɞɜŰŬɘ ŬɡŰɎ ɏɢɞɡɜ ɛŮɔŬɚɨŰŮɟɖ ůɡɢɜɧŰɖŰŬ əŬɘ ɛɏɔŮɗɞɠ ůŰɞ 

ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɖɠ ɀɐɚɞɡ, ůŰɖɜ Ⱦɑɛɤɚɞ əŬɘ ůŰɖɜ ɄɞɚɨŬɘɔɞ əŬɘ ŮɘŭɘəɧŰŮɟŬ ůŮ ˊŮɟɘɞɢɏɠ 

ɛŮ ɏɜŰɞɜɖ ɗŮɟɛɘəɐ ŮɝŬɚɚɞɑɤůɖ.  

ɇɏɚɞɠ, ůɢŮŰɘəɎ ɛŮ ŰŬ ůŮɘůɛɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ˊŮɟɘɞɢɐɠ, ɖ ɀɐɚɞɠ əŬŰŬŰɎůůŮŰŬɘ ůŰɖ ɕɩɜɖ 

Űɖɠ ɢŬɛɖɚɧŰŮɟɖɠ ůŮɘůɛɘəɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ (Ƚ) ɛŮ Űɘɛɐ ůŮɘůɛɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ 0,16, 

(EIKONA 8)  ɔɘŬŰɑ ˊŬɟŬŰɖɟŮɑŰŬɘ ɏɜŰɞɜɖ ɛɘəɟɞůŮɘůɛɘəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ɛŮ ɡˊɧəŮɜŰɟŬ ůŮ ɛɘŬ 

ɕɩɜɖ ɓɎɗɞɡɠ 5-8km (ȸɞɡɔɘɞɡəŬɚɎəɖɠ, 1992). 

 
ȺȽȾɃɁȷ  6: ɉɎɟŰɖɠ ɆŮɘůɛɘəɐɠ ȺˊɘəɘɜŭɡɜɧŰɖŰŬɠ Űɖɠ ȺɚɚɎŭŬɠ. 

 

ȼűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ əŬɘ ɖűŬɘůŰŮɘŬəɎ ˊɟɞɥɧɜŰŬ  
 

ȼ ɖűŬɘůŰŮɘɧŰɖŰŬ Űɞɡ ɜɖůɘɞɨ ŮɑɜŬɘ ŬɜŭŮůɘŰɘəɞɨ Űɨˊɞɡ. ȼ ɖɚɘəɑŬ ɛŮɟɘəɩɜ ɖűŬɘůŰɘŰɩɜ Űɧůɞ 

Űɖɠ ɀɐɚɞɡ ɧůɞ əŬɘ ɔŮɘŰɞɜɘəɞɨ ɜɖůɘɤŰɘəɞɨ ůɡɛˊɚɏɔɛŬŰɞɠ ˊɟɞůŭɘɞɟɑůŰɖəŮ ůŰŬ 3.5 ɏɤɠ 0.09 

ŮəŬŰɞɛɛɨɟɘŬ ɏŰɖ. ȼ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ůŰɖ ɀɐɚɞ ɝŮəɑɜɖůŮ əŬŰɎ Űɞ ȯɜɤ 

ɄɚŮɘɧəŬɘɜɞ. Ƀɘ ˊɟɩŰŮɠ ŮəɟɐɝŮɘɠ ɏɚŬɓŬɜ ɢɩɟŬ ůŮ ɟɖɢɧ ɗŬɚɎůůɘɞ ˊŮɟɘɓɎɚɚɞɜ, Ůɜɩ ɞɚɧəɚɖɟɖ 

ɖ ˊŮɟɘɞɢɐ ɛŮŰŬŰɟɎˊɖəŮ ůŮ ɝɖɟɎ ɛŮŰɎ Űɞ Űɏɚɞɠ Űɖɠ ɖűŬɘůŰŮɘŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ˊɟɘɜ 90.000 

ɢɟɧɜɘŬ. 

ɇɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɜɖůɘɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɖűŬɘůŰŮɘŬəɎ ˊɟɞɥɧɜŰŬ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ ŮɜŬɚɚŬɔɏɠ ˊɡɟɞəɚŬůŰɘəɩɜ ˊɟɞɥɧɜŰɤɜ əŬɘ ŰɞűűɘŰɩɜ. ɇŬ ˊɡɟɞəɚŬůŰɘəɎ 

ɡɚɘəɎ ŬˊɞŰɏɗɖəŬɜ ůŮ ɢŮɟůŬɑɞ ˊŮɟɘɓɎɚɚɞɜ Ůɜɩ ɞɘ ŰɞűűɑŰŮɠ ůŮ ɗŬɚɎůůɘɞ (ūɡŰɑəŬɠ, 1977). 
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ȷˊɧ Űɖɜ ˊŬɟɞɡůɑŬůɐ Űɖɠ ɚŮˊŰɞɛŮɟɞɨɠ ɢŬɟŰɞɔɟɎűɖůɖɠ Űɞɡ ɜɖůɘɞɨ əŬɘ Űɖɠ ŬɜŬˊŬɟɎůŰŬůɖ 

Űɖɠ ɖűŬɘůŰŮɘŬəɐɠ Ůɝɏɚɘɝɖɠ ˊɟɞəɨˊŰŮɘ ůɨɛűɤɜŬ ɛŮ Űɞɜ ūɡŰɑəŬ (1977), ˊɤɠ Űɞ ˊŬɚŬɘɧŰŮɟɞ 

ŰɛɐɛŬ Űɖɠ ɖűŬɘůŰŮɘŬəɐɠ ůŮɘɟɎɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ˊɡɟɞəɚŬůŰɘəɎ ˊŮŰɟɩɛŬŰŬ ˊɞɡ 

ŬɜŰɘˊɟɞůɤˊŮɨɞɜŰŬɘ Ŭˊɧ ŬˊɞɗɏůŮɘɠ ɟŮɡɛɎŰɤɜ əɑůůɖɟɖɠ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ, Ŭˊɧ 

Űɧűűɞɡɠ ɢŮɟůŬɑŬɠ ŬˊɧɗŮůɖɠ əŬɘ Ŭˊɧ ŮɜŬɚɚŬɔɏɠ ŬˊɞɚɘɗɤɛŬŰɞűɧɟɤɜ Űɞűűɘəɩɜ ɞɟɘɕɧɜŰɤɜ 

ɗŬɚɎůůɘŬɠ ŬˊɧɗŮůɖɠ. ȼ ŮəɟɖəŰɘəɐ ŬɡŰɐ ůŮɘɟɎ ŰŮɚŮɘɩɜŮɘ ɛŮ ɛɘŬ ɘɔɜɘɛɓɟɘŰɘəɐ ůŮɘɟɎ ɛɘəɟɐɠ 

ɏəŰŬůɖɠ ˊɞɡ ŮɜŰɞˊɑɕŮŰŬɘ ůŰɞ ɁɁȹəɐ əŬɘ ȹȸȹəɐ ˊɚŮɡɟɎ Űɞɡ ɜɖůɘɞɨ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ, ɛŮŰɎ Ŭˊɧ ɏɜŬ ɛɘəɟɧ ŭɘɎɚŮɘɛɛŬ, ɛɘŬ ɜɏŬ ŭɟŬůŰɖɟɘɧŰɖŰŬ əɡɟɑɤɠ 

ŮəɢɨůŮɤɜ, ́ ɞɡ ɞŭɐɔɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ˊɞɚɡɎɟɘɗɛɤɜ ŭɧɛɤɜ əŬɘ ɟŮɡɛɎŰɤɜ ɚɎɓŬɠ. Ƀɘ ŭɧɛɞɘ 

ŬɡŰɞɑ ŮɜŰɞˊɑɕɞɜŰŬɘ Űɧůɞ ůŰɞ ɓɧɟŮɘɞ ɧůɞ əŬɘ ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ, ŬɚɚɎ ɖ əɨɟɘŬ 

ŮɛűɎɜɘůɐ Űɞɡɠ ɔɑɜŮŰŬɘ ůŰɞ ŭɡŰɘəɧ ŰɛɐɛŬ Űɖɠ ɀɐɚɞɡ. ȼ ůɨůŰŬůɖ Űɤɜ ɚŬɓɩɜ ɛŮŰŬɓɎɚɚŮŰŬɘ 

ŬɜɎɛŮůŬ ůŰɖɜ ŬɜŭŮůɘŰɘəɐ əŬɘ ɟɡɞɚɘɗɘəɐ, Ůɜɩ ɖ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ ŭɧɛɤɜ ŭɖɛɘɞɨɟɔɖůŮ 

ˊɞɚɚɎ ɚŬŰɡˊɞˊŬɔɐ, ɚɑɔŬ ˊɡɟɞəɚŬůŰɘəɎ ɡɚɘəɎ əŬɘ ˊɟɞɥɧɜŰŬ Ŭˊɧ ˊɡɟŬəŰɤɛɏɜŬ ůɨɜɜŮűŬ. 

Ⱥˊɑůɖɠ, ŭɖɛɘɞɨɟɔɖůŮ ˊŮɟɘɞɟɘůɛɏɜŬ ɟŮɨɛŬŰŬ ɚɎůˊɖɠ ˊɞɡ ɞɜɞɛɎůŰɖəŬɜ «ˊɟɎůɘɜɞ ɚɎɢŬɟ» 

ɢɤɟɑɠ ɜŬ ɏɢɞɡɜ ɛŮɔɎɚŮɠ ŭɘŬůŰɎůŮɘɠ. ɇɞ «́ ɟɎůɘɜɞ ɚɎɢŬɟ» ŬˊɞŰŮɚŮɑ Űɖ ůŰɟɩůɖ ŭɘɎəɟɘůɖɠ 

ɛŮŰŬɝɨ ŬɡŰɐɠ əŬɘ Űɖɠ ŮˊɧɛŮɜɖɠ ɖűŬɘůŰŮɘŬəɐɠ űɎůɖɠ.  

ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ ŮəɢɨůŮɤɜ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɜɧɟɗɤůɖ Űɖɠ ɀɐɚɞɡ əŬɘ Űɖɜ 

ŬɜɎˊŰɡɝɖ ɧɝɘɜɤɜ əŮɜŰɟɘəɩɜ ɖűŬɘůŰŮɑɤɜ, ŰŬ ůˊɞɡŭŬɘɧŰŮɟŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ Űɞɡ ɇɟɎɢɖɚŬ 

əŬɘ Űɖɠ ūɡɟɘˊɚɎəŬɠ. ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɤɜ ɖűŬɘůŰŮɑɤɜ ɐŰŬɜ əɡɟɑɤɠ ŮəɟɖəŰɘəɐ əŬɘ 

ŭɖɛɘɞɨɟɔɖůŮ ůŰɟɩůŮɘɠ ɛŮ ŮɜŬɚɚŬɔɏɠ Ŭˊɧ ŰŮɛɎɢɖ ɚɎɓŬɠ, əɑůůɖɟɖɠ əŬɘ ŰɏűɟŬɠ. ɇɧűűɞɘ Ŭˊɧ 

ŰŬ ɑŭɘŬ ɡɚɘəɎ ŮɜŰɞˊɑɕɞɜŰŬɘ əŬɘ ɏɝɤ Ŭˊɧ Űɘɠ əŮɜŰɟɘəɏɠ ɖűŬɘůŰŮɘŬəɏɠ ŭɞɛɏɠ. ȼ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

ŬɡŰɐ ŬˊɞŰŮɚŮɑ əŬɘ Űɖɜ ŰŮɚɘəɐ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ ɜɖůɘɞɨ. 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ ȸɞɡɔɘɞɡəŬɚɎəɖ (1992), ɛŮŰɎ Űɖɜ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɖɠ 

ūɡɟɘˊɚɎəŬɠ (ɄɚŮɘůŰɧəŬɘɜɞ) ŭŮɜ ŮəŭɖɚɩɜŮŰŬɘ Ɏɚɚɖ ɖűŬɘůŰŮɘŬəɐ ɏəɟɖɝɖ ůŰɖɜ ˊŮɟɘɞɢɐ. 

ȷɜŰɑɗŮŰŬ, ŮɝŬɘŰɑŬɠ Űɖɠ ɨˊŬɟɝɖɠ Űɞɡ ɔŮɤɗŮɟɛɘəɞɨ ˊŮŭɑɞɡ ɡɣɖɚɐɠ ɗŮɟɛɞəɟŬůɑŬɠ, 

ŮəŭɖɚɩɜɞɜŰŬɘ ɛɘŬ ůŮɘɟɎ Ŭˊɧ űɟŮŬŰɘəɏɠ ŮəɟɐɝŮɘɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ȷɜŬŰɞɚɘəɐɠ ɀɐɚɞɡ. ȼ 

ɔŮɤɢɖɛɘəɐ, ɔŮɤűɡůɘəɐ əŬɘ ɖűŬɘůŰŮɘɞɚɞɔɘəɐ Űɞɡ ɏɟŮɡɜŬ əŬŰŬɚɐɔŮɘ ůŰɞ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ŭŮɜ 

ɡˊɎɟɢɞɡɜ ɛŮɔɎɚɞɘ ɛŬɔɛŬŰɘəɞɑ ɗɎɚŬɛɞɘ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɀɐɚɞɡ. ɄɘɗŬɜɧɜ ɜŬ ɡˊɎɟɢɞɡɜ ůŮ 

ɓɎɗɖ ɛŮɔŬɚɨŰŮɟŬ Űɤɜ 6 ɢɘɚɘɞɛɏŰɟɤɜ. ɆɡɜŮˊɩɠ, ɞ ɖűŬɘůŰŮɘŬəɧɠ əɑɜŭɡɜɞɠ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɑɜŬɘ 

ˊɞɚɨ ɢŬɛɖɚɧɠ ɧůɞɜ ŬűɞɟɎ Űɖɜ ɖűŬɘůŰŮɘŬəɐ ɏəɟɖɝɖ.  

 

ŪŮɟɛɘəɧ ˊŮŭɑɞ Űɖɠ ɀɐɚɞɡ  
 

ɇɞ ɜɖůɑ ɢɤɟɘəɎ ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ Űɘɠ ˊŮɟɘɞɢɏɠ ɧˊɞɡ ɔɑɜŮŰŬɘ Űɐɝɖ ɡɚɘəɩɜ əŬɘ 

ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɛɎɔɛŬŰŬ ˊɞɡ ŬɜɏɟɢɞɜŰŬɘ əŬɘ űŰɎɜɞɡɜ əɞɜŰɎ ɐ əŬɘ ˊɎɜɤ ůŰɖɜ ŮˊɘűɎɜŮɘŬ ůŮ 

ůɨɜŰɞɛɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. ɆŮ ɓɎɗɞɠ ɛŮɔŬɚɨŰŮɟɞ Űɤɜ 500m Űɞ ɏɜŰɞɜŬ ŭɘŮɟɟɖɔɛɏɜɞ 

ɛŮŰŬɛɞɟűɤɛɏɜɞ ɡˊɧɓŬɗɟɞ ŬɡɝɎɜŮɘ Űɖɜ ˊŮɟŬŰɧŰɖŰɎ Űɞɡ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬɜ ɔŮɤɗŮɟɛɘəɧ 

ŰŬɛɘŮɡŰɐɟŬ. Ⱥɜɩ, ůŮ ɓɎɗɞɠ ˊŮɟɑˊɞɡ 5km ŮɛűŬɜɑɕɞɜŰŬɘ ɛŬɔɛŬŰɘəɞɑ ɗɎɚŬɛɞɘ ůŰɖ űɎůɖ Űɖɠ 

ɣɨɝɖɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ůɡɜɗɐəŮɠ ɡɣɖɚɐɠ ɗŮɟɛɘəɐɠ ɟɞɐɠ. ɆɡɜŮˊɩɠ, Űɞ ɜɖůɑ 

əŬŰŬŰɎůůŮŰŬɘ ůŰɖɜ ŰɟɑŰɖ ɕɩɜɖ (ɔ) ɗŮɟɛɘəɐɠ ɟɞɐɠ  

ȼ ˊɟɧůűŬŰɖ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ Űɞɡ ɜɖůɘɞɨ əŬɘ ŰŬ űŬɘɜɧɛŮɜŬ Űɖɠ ɡŭɟɞɗŮɟɛɘəɐɠ 

ŭɟɎůɖɠ Űɤɜ ɗŮɟɛɩɜ ɟŮɡůŰɩɜ ŮɑɢŬɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŮɛűɎɜɘůɖ Űɖɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ. 

ɇŬ ɡŭɟɞɗŮɟɛɘəɎ ɟŮɡůŰɎ ɗŮɟɛɎɜɗɖəŬɜ ɚɧɔɤ Űɖɠ ɎɛŮůɖɠ ɐ ɏɛɛŮůɖɠ ŮˊŬűɐɠ Űɞɡ ɜŮɟɞɨ 

(ɗŬɚŬůůɘɜɞɨ ɐ ɛŮŰŮɤɟɘəɞɨ) ˊɞɡ əɡəɚɞűɞɟŮɑ ɛɏůŬ ůŰŬ ˊŮŰɟɩɛŬŰŬ ŰŬ ɞˊɞɑŬ ɓɟɑůəɞɜŰŬɘ ˊɎɜɤ 

Ŭˊɧ Űɞɜ ɛŬɔɛŬŰɘəɧ ɗɎɚŬɛɞ. ȷ́ ɞŰɏɚŮůɛŬ Űɖɠ ŭɟɎůɖɠ Űɤɜ ɡŭɟɞɗŮɟɛɘəɩɜ ɟŮɡůŰɩɜ, ŮɑɜŬɘ 

ˊɞɚɡɎɟɘɗɛŮɠ űɟŮŬŰɘəɏɠ ŮəɟɐɝŮɘɠ, ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ ɛˊŮɜŰɞɜɘŰɑɤůɖ əŬɘ əŬɞɚɘɜɘŰɑɤůɖ Űɤɜ 

ɖűŬɘůŰɘŰɩɜ, ůɢɖɛŬŰɘůɛɧɠ əɞɘŰŬůɛɎŰɤɜ ɓŬɟɨŰɖ, ɗŮɑɞɡ, ˊɡɟɘŰɘəɩɜ, ŬɚɞɡɜɑŰɖ, ɛŬɔɔŬɜɑɞɡ, 

ɔŬɚɖɜɑŰɖ. ɇɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ɞɟɡəŰɞɨ ˊɚɞɨŰɞɡ Űɞɡ ɜɖůɘɞɨ ɞűŮɑɚŮŰŬɘ ůŰŬ 

ɡŭɟɞɗŮɟɛɘəɎ űŬɘɜɧɛŮɜŬ (ūɡŰɑəŬɠ, 1977). ɇɞ ɛɞɜŬŭɘəɧ ɖűŬɘůŰŮɘŬəɧ ˊɏŰɟɤɛŬ ˊɞɡ ŭŮɜ ɏɢŮɘ 

ɡŭɟɞɗŮɟɛɘəɐ ˊɟɞɏɚŮɡůɖ ŬɚɚɎ ŰɡɔɢɎɜŮɘ ɓɘɞɛɖɢŬɜɘəɐɠ ŮəɛŮŰɎɚɚŮɡůɖɠ ůŰɖ ɀɐɚɞ ŮɑɜŬɘ ɞ 
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ˊŮɟɚɑŰɖɠ (Parcharidis et al. 2001, Daskalopoulou et al. 2018, .Zhou et al. 2021, Lou et al. 

2023) 

ȼ ȹȺȼ Űɞ 1974 - 1981 ŮəŰɏɚŮůŮ 5 ɔŮɤŰɟɐůŮɘɠ ůŮ ɓɎɗɖ 1000m -1400 m (əɡɟɑɤɠ ůŰɖɜ 

ˊŮɟɘɞɢɐ Űɖɠ ȻŮűɡɟɑŬɠ), ɧˊɞɡ ŮɜŰɞˊɑůŰɖəŬɜ ɔŮɤɗŮɟɛɘəɞɑ ŰŬɛɘŮɡŰɐɟŮɠ ɛŮ ɗŮɟɛɞəɟŬůɑŮɠ 290 

- 320ÁC. ɀŮɟɘəɏɠ Ŭˊɧ Űɘɠ ɔŮɤŰɟɐůŮɘɠ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɎɔɞɡɜ ɡɔɟɧ ŬŰɛɧ ɛŮ Ŭˊɧŭɞůɖ 

40-120 tn/h əŬɘ ɗŮɟɛɞəɟŬůɑŬ 180 - 240ÁC (ůŰɖɜ ɏɝɞŭɞ Űɖɠ əŮűŬɚɐɠ Űɖɠ ɔŮɩŰɟɖůɖɠ). ɇɞ 

ůɡɜɞɚɘəɧ ŭɡɜŬɛɘəɧ Űɞɡ ˊŮŭɑɞɡ ɔɘŬ ˊŬɟŬɔɤɔɐ ɖɚŮəŰɟɘəɐɠ ŮɜɏɟɔŮɘŬɠ ŮəŰɘɛɎŰŬɘ Ɏɜɤ Űɤɜ 

120ɀW. ȻŮůŰɎ ŮŭɎűɖ, ɗŮɟɛɏɠ ˊɖɔɏɠ əŬɘ ŬŰɛɑŭŮɠ ɛŮ ɗŮɟɛɞəɟŬůɑŮɠ 75-102ÁC ůɡɜŬɜŰɩɜŰŬɘ 

ůŰɞ əŮɜŰɟɘəɧ əŬɘ ŬɜŬŰɞɚɘəɧ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ.  

 

ȺˊɘűŬɜŮɘŬəɏɠ ŮəŭɖɚɩůŮɘɠ ɗŮɟɛɧŰɖŰŬɠ  

 

ɆŮ ˊŮɟɘɞɢɏɠ ɛŮ ɡɣɖɚɐ ɗŮɟɛɘəɐ ɟɞɐ ŰŬ ɟŮɡůŰɎ ˊɞɡ ɗŮɟɛɎɜɗɖəŬɜ ůŰɞ ɡˊɏŭŬűɞɠ űŰɎɜɞɡɜ 

ˊɞɚɚɏɠ űɞɟɏɠ ɛɏɢɟɘ Űɖɜ ŮˊɘűɎɜŮɘŬ, ɧŰŬɜ ɞɘ ůɡɜɗɐəŮɠ Űɞ ŮˊɘŰɟɏˊɞɡɜ, əŬɘ ŭɖɛɘɞɡɟɔɞɨɜ ɗŮɟɛɏɠ 

ˊɖɔɏɠ, ˊŮɟɘɞŭɘəɏɠ ŮəŰɘɜɎɝŮɘɠ ɜŮɟɞɨ əŬɘ ŬŰɛɩɜ, ŬɜŬɗɡɛɘɎůŮɘɠ ŬŰɛɞɨ ůŮ ŬɜɎɛŮɘɝɖ ɛŮ ɎɚɚŬ 

ŬɏɟɘŬ (ŬŰɛɑŭŮɠ). Ƀɘ ŮˊɘűŬɜŮɘŬəɏɠ ŮəŭɖɚɩůŮɘɠ ŮɑɜŬɘ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɞɜ ŮɜŰɞˊɘůɛɧ 

ˊŮɟɘɞɢɩɜ ɛŮ ˊɞɚɨ ɡɣɖɚɐ ɗŮɟɛɘəɐ ɟɞɐ ůŰɖɜ Ŭɟɢɘəɐ űɎůɖ Űɖɠ ɔŮɤɗŮɟɛɘəɐɠ ɏɟŮɡɜŬɠ, Ůˊɘˊɚɏɞɜ 

ŰŬ űɡůɘəɞɢɖɛɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŮəŭɖɚɩůŮɤɜ ɓɞɖɗɞɨɜ ůŰɖ ɚɐɣɖ ˊɚɖɟɞűɞɟɘɩɜ ɔɘŬ Űɖ 

ɗŮɟɛɧŰɖŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ Űɖɜ ɡˊɧɔŮɘŬ əɡəɚɞűɞɟɑŬ Űɞɡ ɜŮɟɞɨ (ūɡŰɑəŬɠ əŬɘ ȷɜŭɟɑŰůɞɠ 

2004).  

Ƀɘ ŮəŭɖɚɩůŮɘɠ ŬɡŰɏɠ ɞɜɞɛɎɕɞɜŰŬɘ ŮˊɘűŬɜŮɘŬəɏɠ ɗŮɟɛɘəɏɠ ŬɜɤɛŬɚɑŮɠ ɐ ŮˊɘűŬɜŮɘŬəɏɠ 

ŮəŭɖɚɩůŮɘɠ ɗŮɟɛɧŰɖŰŬɠ. ɆŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ Űɖɠ ɀɐɚɞɡ ůɡɜŬɜŰɎ əŬɜŮɑɠ ŬɟəŮŰɏɠ 

ŮəŭɖɚɩůŮɘɠ Ŭɡɝɖɛɏɜɖɠ ɗŮɟɛɞəɟŬůɑŬɠ (ȺȽȾɃɁȷ 9). Ƀɘ ŮəŭɖɚɩůŮɘɠ ŬɡŰɏɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ 

ŰɏůůŮɟɘɠ əŬŰɖɔɞɟɑŮɠ: ŬŰɛɑŭŮɠ, ɡˊɞɗŬɚɎůůɘŮɠ ŭɘŬűɡɔɏɠ ŬŮɟɑɤɜ, ɗŮɟɛɏɠ ˊɖɔɏɠ əŬɘ ɗŮɟɛɎ 

ŮŭɎűɖ (ūɡŰɑəŬɠ, 1977). ȷˊɧ Űɖɜ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɘɠ ȺȽȾɃɁȺɆ 10,11 

ɗɏůŮɘɠ Ŭˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɄŬɚŬɘɞɢɤɟɑɞɡ ůŰɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŬˊɧŰɞɛŬ ˊɟŬɜɐ ůŰɞ 

ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ əŬɘ ůŰɞ ɏŭŬűɞɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ɡɣɖɚɐ ɗŮɟɛɞəɟŬůɑŬ. ɆŰɖɜ ȺȽȾɃɁȷ 12 

ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ Űɖɠ ūɡɟɘˊɚɎəŬɠ. ɆŮ ŬɡŰɐ Űɖ ˊŮɟɘɞɢɐ ɛɏůŬ ůŰɖ 

ɗɎɚŬůůŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ŭɘŬűɡɔɐ ŬŮɟɑɤɜ.   

 

ȺȽȾɃɁȷ  7: ȺˊɘűŬɜŮɘŬəɏɠ ŮəŭɖɚɩůŮɘɠ ɗŮɟɛɧŰɖŰŬɠ (Űɟɞˊɞˊɞɘɖɛɏɜɞ Ŭˊɧ ūɡŰɑəŬ, 1977). 
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ȺȽȾɃɁȷ  8: ȷˊɧŰɞɛŬ ˊɟŬɜɐ ůŰɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ ůŰɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɄŬɚŬɘɞɢɤɟɑɞɡ. 

ɆŰɖ ɗɏůɖ ŬɡŰɐ ˊŬɟŬŰɖɟŮɑŰŬɘ ɡɣɖɚɐ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŮŭɎűɞɡɠ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

 
ȺȽȾɃɁȷ  9: ȾɞɜŰɘɜɐ Ɏˊɞɣɖ Ŭˊɧ ŰŬ ŬˊɧŰɞɛŬ ˊɟŬɜɐ ůŰɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ ůŰɖɜ́ ŬɟŬɚɑŬ 

Űɞɡ ɄŬɚŬɘɞɢɤɟɑɞɡ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

 

 
ȺȽȾɃɁȷ  10: ȷˊɧŰɞɛŬ ˊɟŬɜɐ ůŰɞ ˊŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ ůŰɖɜ ˊŬɟŬɚɑŬ ūɡɟɘˊɚɎəŬ. 

ɄŬɟŬŰɖɟɞɨɜŰŬɘ ɡˊɞɗŬɚɎůůɘŮɠ ŭɘŬűɡɔɏɠ ŬŮɟɑɤɜ 

 (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 
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ŪɏůŮɘɠ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ 
 

ɆŰɞ ɜɖůɑ Űɖɠ ɀɐɚɞɡ ůɡɜŬɜŰɩɜŰŬɘ ˊɞɚɚɏɠ ɗɏůŮɘɠ ɛŮ ɘŭɘŬɑŰŮɟɖ ɞɛɞɟűɘɎ əŬɘ ɔŮɤɚɞɔɘəɐ ŬɝɑŬ 

ɛŮɚɏŰɖɠ. ũɘŬ Űɞɡɠ ůŰɧɢɞɡɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ɛŮɚŮŰɐɗɖəŬɜ ɞɟɘůɛɏɜŮɠ ɗɏůŮɘɠ ɔɘŬ Űɘɠ 

ɞˊɞɑŮɠ ɗŬ ŬɜŬűŮɟɗɞɨɜ ůŰɖ ůɡɜɏɢŮɘŬ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡɠ.  

 

ŪŮɘɤɟɡɢŮɑŬ 
ɇɞ ɗŮɑɞ - (sulphur) ɛŮ ɢɖɛɘəɧ ůɨɛɓɞɚɞ S - ůɡɜŬɜŰɎŰŬɘ ůɡɢɜɎ ůŮ ɖűŬɘůŰŮɘŬəɏɠ ˊŮɟɘɞɢɏɠ 

ˊɟɞŮɟɢɧɛŮɜɞ Ŭˊɧ ŬɏɟɘŬ ɚɖ ɡɔɟŬ ɗŮɟɛɎ ŭɘŬɚɨɛŬŰŬ. ɇɞ ɗŮɑɞ ɐŰŬɜ ɔɜɤůŰɧ Ŭˊɧ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ. 

ȱŭɖ Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɞɡ Ƀɛɐɟɞɡ ɢɟɖůɑɛŮɡŮ ɤɠ ŬˊɞɚɡɛŬɜŰɘəɧ ɚɧɔɤ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ 

ŭɘɞɝŮɘŭɑɞɡ Űɞɡ ɗŮɑɞɡ əŬŰɎ Űɖɜ əŬɨůɖ Űɞɡ ŬɚɚɎ əŬɘ ɤɠ ɛɏůɞ ůŰɑɚˊɜɤůɖɠ Űɤɜ ɛŮŰɎɚɚɤɜ. ȿɧɔɤ 

Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɞɡ Ŭˊɧ Űɖɜ ŬɟɢŬɑŬ Ůˊɞɢɐ ŬˊɞŰŮɚɞɨůŮ ůɖɛŬɜŰɘəɧ ˊɟɞɥɧɜ ŮəɛŮŰɎɚɚŮɡůɖɠ, 

Űɧůɞ ɔɘŬ Űɖɜ ůŰɑɚɓɤůɖ Űɤɜ ɛŮŰɎɚɚɤɜ ɧůɞ əŬɘ ɔɘŬ Űɘɠ ŬɜŰɘůɖˊŰɘəɏɠ, ɗŮɟŬˊŮɡŰɘəɏɠ əŬɘ 

ŬˊɞɚɡɛŬɜŰɘəɏɠ Űɞɡ ɘŭɘɧŰɖŰŮɠ (ɁɘəɞɚŬɧɡ, 2005). 

ɇŬ ɗŮɘɤɟɡɢŮɑŬ ŬɜŬˊŰɨɢɗɖəŬɜ ůŮ ɛɘŬ ŬˊɧŰɞɛɖ əɞɘɚɎŭŬ ůŰɖ ɜɞŰɘɞŬɜŬŰɞɚɘəɐ ˊɚŮɡɟɎ Űɞɡ 

ɜɖůɘɞɨ Űɖɠ ɀɐɚɞɡ, ůŰɖɜ ˊŮɟɘɞɢɐ ɄŬɚɘɧɟŮɛŬ. ȼ ˊŮɟɘɞɢɐ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ɔɜɤůŰɐ ˊɖɔɐ 

ɗŮɑɞɡ.( McNulty, 2000). ȾŬŰɎ Űɖ ɟɤɛŬɥəɐ əɡɟɘŬɟɢɑŬ Űɞ ɗŮɑɞ Űɖɠ ɀɐɚɞɡ ŮɑɢŮ ɛŮɔɎɚɖ ɕɐŰɖůɖ 

ɔɘŬ ɗŮɟŬˊŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ɀɏɢɟɘ Űɖɜ ŬˊŮɡɚŮɡɗɏɟɤůɖ Űɞɡ Ůɚɚɖɜɘəɞɨ əɟɎŰɞɡɠ ŰŬ ůŰɞɘɢŮɑŬ 

ɔɘŬ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ Űɞɡ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜŬ. ɇɞ 1877 Űɞ ɛŮŰŬɚɚŮɑɞ ˊɞɡɚɐɗɖəŮ ůŰɞɡɠ 

ɀɘɢŬɐɚ əŬɘ ȸɑəŰɤɟŬ ɀŮɚɎ, ɞɘ ɞˊɞɑɞɘ Űɞ ˊɞɨɚɖůŬɜ ɛŮŰɎ Ŭˊɧ ŰɟɘŬ ɢɟɧɜɘŬ ůŰɖɜ ŮŰŬɘɟŮɑŬ 

çȺɚɚɖɜɘəɐ ȺŰŬɘɟŮɑŬ ȹɖɛɞůɑɤɜ əŬɘ ȹɖɛɞŰɘəɩɜ Ȱɟɔɤɜè ɏɤɠ Űɞ 1905 ˊɞɡ ŭɘŬəɧˊɖəŮ ɖ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ. ɇɞ Űɏɚɞɠ Űɞɡ 19ɞɡ ŬɘɩɜŬ ɓɟɑůəŮɘ Űɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ Űɞɡ ɄŬɚɘɞɟɏɛŬŰɞɠ ůŰɞ 

ɛôŮɔɘůŰɞ Űɖɠ ˊŬɟŬɔɤɔɐɠ Űɞɡ, ɔɘŬŰɑ ŮɑɢŮ ɔɑɜŮɘ ŬɜŰɘɚɖˊŰɐ ɖ ůɖɛŬůɑŬ Űɞɡ ɗŮɑɞɡ ɔɘŬ Űɘɠ 

əŬɚɚɘɏɟɔɘŮɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ɔɘŬ Űɘɠ ŬɛˊŮɚɞəŬɚɚɘɏɟɔŮɘŮɠ. ȷˊɧ Űɞ 1909 ɏɤɠ Űɞ 1928 ŰŬ 

ɗŮɘɤɟɡɢŮɑŬ ɎɚɚŬɝŬɜ ˊɞɚɚɞɨɠ əŬŰɧɢɞɡɠ əŬɘ əŬŰɏɚɖɝŬɜ ůŰɖɜ ŮŰŬɘɟŮɑŬ çŪŮɘɤɟɡɢŮɑŬ ɀɐɚɞɡ 

ȷ. Ⱥ.è. ȼ ŭŮəŬŮŰɑŬ ˊɞɡ ŬəɞɚɞɨɗɖůŮ ɓɟɑůəŮɘ ŰŬ ɗŮɘɤɟɡɢŮɑŬ ůŰɖɜ Ŭəɛɐ Űɞɡɠ. ȷɡŰɧ ɛŬɟŰɡɟɞɨɜ 

Ŭəɧɛɖ əŬɘ ůɐɛŮɟŬ ɞɘ ŮɔəŬŰŬůŰɎůŮɘɠ ɛŮŰŬűɞɟɎɠ Űɞɡ ɗŮɑɞɡ, ɞɘ ůŰɞɏɠ Ůɝɧɟɡɝɖɠ, ŰŬ ŮɟŮɘˊɤɛɏɜŬ 

ɔɟŬűŮɑŬ, ŰŬ ŮɟɔŬɚŮɑŬ əŬɘ ŭɘɎűɞɟŬ ɎɚɚŬ ŬɜŰɘəŮɑɛŮɜŬ (ȺȽȾɃɁȺɆ 13 ɏɤɠ 17). ɆŮ ŬɜŬůŰɞɚɐ 

ŮɟɔŬůɑɤɜ ŰɏɗɖəŬɜ ŰŬ ɗŮɘɤɟɡɢŮɑŬ əŬŰɎ Űɖ ɔŮɟɛŬɜɘəɐ əŬŰɞɢɐ ŬɚɚɎ Ŭˊɧ Űɞ 1953 ɖ ŮŰŬɘɟŮɑŬ 

çŪŮɘɤɟɡɢŮɑŬ ɀɐɚɞɡ ȷ. Ⱥ.è ŰŮɑɗŮŰŬɘ ůŮ ɚŮɘŰɞɡɟɔɑŬ . Űɞ 1961 ɖ ŮŰŬɘɟŮɑŬ çɀŮŰŬɚɚŮɑŬ ȸɤɝɑŰŬɘ 

ȺɚŮɡůɑɜɞɠè ŬɔɞɟɎɕɞɡɜ ŰŬ ɗŮɘɤɟɡɢŮɑŬ ɏɤɠ Űɞ 1969 ɧˊɞɡ ɚɐɔɞɡɜ ɞɘ ŮɟɔŬůɑŮɠ ůŰɖɜ ˊŮɟɘɞɢɐ. 

ɃɟɘůŰɘəɧ Űɏɚɞɠ ůɖɛŮɘɩɗɖəŮ Űɞ 1978 (ȾɞɡŰɟɞɡɛˊɎ, 2018). 
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ȺȽȾɃɁȷ  11: ȯˊɞɣɖ Űɤɜ ɗŮɘɤɟɡɢŮɑɤɜ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1950 (ȾɞɡŰɟɞɡɛˊɎ, 2018). 

 

 
 

ȺȽȾɃɁȷ  12: ȹɘɎɔɟŬɛɛŬ ŮɔəŬŰŬůŰɎůŮɤɜ ɗŮɘɤɟɡɢŮɑɤɜ ɀɐɚɞɡ (ȾɞɡŰɟɞɡɛˊɎ, 2018). 
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ȺȽȾɃɁȷ  13: ɄŬɚɘɎ ɗŮɘɤɟɡɢŮɑŬ Űɖɠ ɀɐɚɞɡ əŬɘ ˊŬɟŬɚɑŬ ɄŬɚɘɧɟŮɛŬ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 
ȺȽȾɃɁȷ  14: ȷˊɞɛŮɘɜɎɟɘŬ Ŭˊɧ Űɘɠ ˊŬɚɘɏɠ ŮɔəŬŰŬůŰɎůŮɘɠ, ŰŮɚŮűŮɟɑə ɛŮŰŬűɞɟɎɠ əŬɘ 

Ůɝɞˊɚɘůɛɧ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 
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ȺȽȾɃɁȷ  15: ɄŬɚɘɎ əŰɐɟɘŬ ɧ́ ɞɡ ŭɘɏɛŮɜŬɜ ɞɘ ŮɟɔŬɕɧɛŮɜɞɘ əŬɘ ɔɟŬűŮɑŬ Űɖɠ ŮŰŬɘɟŮɑŬɠ 

çŪŮɘɤɟɡɢŮɑŬ ɀɐɚɞɡ ȷ. Ⱥ.è (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

ȾɚɏűŰɘəɞ 

 

ɇɞ ȾɚɏűŰɘəɞ ŮɑɜŬɘ ˊŮɟɘɞɢɐ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ɜɞŰɘɞŭɡŰɘəɐ ɀɐɚɞ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

Űɖɜ ɨˊŬɟɝɖ ŬˊɧŰɞɛɤɜ ɚŮɡəɩɜ ŬəŰɩɜ əŬɘ ɜɖůɑŭɤɜ ůŰɖ ɗɎɚŬůůŬ ˊɞɡ ŮəŰŮɑɜɞɜŰŬɘ ůŮ ŰɟŮɘɠ 

ůɡɜŮɢɧɛŮɜɞɡɠ əɞɚˊɑůəɞɡɠ. ȼ ŭŮɨŰŮɟɖ ɞɜɞɛŬůɑŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŮɑɜŬɘ ɔɜɤůŰɐ ɖ ˊŬɟŬɚɑŬ ŮɑɜŬɘ 

çŪŬɚŬůůɘɜɎ ɀŮŰɏɤɟŬè. ũŮɤɚɞɔɘəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɖűŬɘůŰŮɘŬəɎ ˊŮŰɟɩɛŬŰŬ, ŰŬ ɞˊɞɑŬ 

ŭɘŬɓɟɩɜɞɜŰŬɘ Ŭˊɧ Űɞɜ ɎɜŮɛɞ əŬɘ ŰŬ əɨɛŬŰŬ Űɖɠ ɗɎɚŬůůŬɠ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ůŰɞɡɠ ɓɟɎɢɞɡɠ 

əɞɘɚɧŰɖŰŮɠ əŬɘ ůˊɐɚŬɘŬ. ɉŬɟŬəŰɖɟɑůŰɖəŮ ɤɠ Űɞˊɑɞ ɘŭɘŬɑŰŮɟɞɡ űɡůɘəɞɨ əɎɚɞɡɠ əŬɘ ŮɜŰɎɢɗɖəŮ 

ůŰɞɜ əŬŰɎɚɞɔɞ Natura 2000. ɇɞ ɧɜɞɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ Ůˊɞɢɐ Űɖɠ 

Ů́ɘɟŬŰŮɑŬɠ Űɖɠ ɀŮůɞɔŮɑɞɡ, ɧŰŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ, ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ Űɤɜ əɞɚˊɑůəɤɜ ɞɘ ˊŮɘɟŬŰɏɠ 

ŭɟɞɨůŬɜ ŮɜŬɜŰɑɤɜ Űɤɜ ŭɘŮɟɢɧɛŮɜɤɜ ˊɚɞɑɤɜ (URL 19).  

ȼ ŮˊɑůəŮɣɖ ůŰɖ ˊŮɟɘɞɢɐ ɔɑɜŮŰŬɘ əɡɟɑɤɠ ŬəŰɞˊɚɞɘəɎ. ɄɟɞůŮɔɔɑɕɞɜŰŬɠ Űɞɜ əɧɚˊɞ Űɞɡ 

ȾɚɏűŰɘəɞɡ ˊŬɟɞɡůɑŬɕŮŰɘ ɛɘŬ ɣɖɚɐ ɛŮɛɞɜɞɛɏɜɖ ɗŬɚɎůůɘŬ ŬɣɑŭŬ. ȼ ɓɟŬɢɞŭɞɛɐ ŬɡŰɐ ɏɢŮɘ 

ŬˊɞəɞˊŮɑ Ŭˊɧ Űɖ ɝɖɟɎ ɚɧɔɤ Űɖɠ ɗŬɚɎůůɘŬɠ ŭɘɎɓɟɤůɖɠ, Ůɜɩ ŰŬ əɨɛŬŰŬ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɐůŮɘ 

Űɖɜ ŬɣɑŭŬ (ȺȽȾɃɁȷ 18). ȷˊɞŰŮɚŮɑ ɏɜŬ ɢŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ɗŬɚɎůůɘŬɠ ŭɘɎɓɟɤůɖɠ. 

ɇŬ əŬŰŬəɧɟɡűŬ ˊŬɟŬɗŬɚɎůůɘŬ ˊɟŬɜɐ ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ŰŬ ˊŬɚŬɘɧŰŮɟŬ 

ɖűŬɘůŰŮɘŬəɎ ˊŮŰɟɩɛŬŰŬ Űɖɠ ɀɐɚɞɡ ɏɢɞɡɜ ɖɚɘəɑŬ ɀ-ȷ ɄɚŮɘɧəŬɘɜɞ. ɇŬ ɖűŬɘůŰŮɘŬəɎ ŬɡŰɎ 

ˊŮŰɟɩɛŬŰŬ ŮɑɜŬɘ ŰŬ ˊɡɟɞəɚŬůŰɘəɎ Űɖɠ ɜɞŰɘɞŭɡŰɘəɐɠ ɀɐɚɞɡ (ɆŰŬɟɑŭŬɠ,2016).  

 

https://el.wikipedia.org/wiki/%CE%9C%CE%AE%CE%BB%CE%BF%CF%82
https://el.wikipedia.org/wiki/Natura_2000
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CE%B9%CF%81%CE%B1%CF%84%CE%B5%CE%AF%CE%B1
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ȺȽȾɃɁȷ  16 :ȯˊɞɣɖ Űɖɠ ɓɟŬɢɞŭɞɛɐɠ ůŰɞɜ əɧɚˊɞ Űɞɡ ȾɚɏűŰɘəɞɡ ( ˊɟɞůɤˊɘəɧ ŬɟɢŮɑɞ ȷ. 

ɀɞɡɟŬŰɑŭɖ) 

ɆŬɟŬəɐɜɘəɞ  

 

ɇɞ ɆŬɟŬəɐɜɘəɞ ŮɑɜŬɘ ˊŬɟŬɚɑŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɖ ɓɧɟŮɘŬ ˊɚŮɡɟɎ Űɖɠ ɀɐɚɞɡ. ɇɞ 

ɆŬɟŬəɐɜɘəɞ ˊɘɗŬɜɩɠ ɞűŮɑɚŮɘ Űɞ ɧɜɞɛɎ Űɞɡ ůŰɞɡɠ ɆŬɟŬəɖɜɞɨɠ ˊŮɘɟŬŰɏɠ ˊɞɡ ɚɡɛŬɑɜɞɜŰŬɜ Űɞ 

ȷɘɔŬɑɞ əŬɘ ɏɓɟɘůəŬɜ əŬŰŬűɨɔɘɞ ůŮ ŬɡŰɏɠ Űɘɠ ůˊɖɚɘɏɠ (URL 19). ȷˊɏɢŮɘ ˊŮɟɑˊɞɡ 5km Ŭˊɧ Űɖɜ 

ˊɟɤŰŮɨɞɡůŬ Űɞɡ ɜɖůɘɞɨ Űɖɜ ɄɚɎəŬ. ȺɑɜŬɘ ɛɘŬ ˊŬɟŬɚɑŬ ɢɤɟɑɠ ɓɚɎůŰɖůɖ ɛŮ ɚŮɡəɎ 

ɖűŬɘůŰŮɘŬəɎ ˊŮŰɟɩɛŬŰŬ (ȺȽȾɃɁȺɆ 19). Ʉɟɘɜ Űɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɆŬɟŬəɐɜɘəɞɡ ůŰŬ ŭɡŰɘəɎ 

ˊɟɎɜɖ ůɡɜŬɜŰɩɜŰŬɘ ůŰɞɏɠ Ůɝɧɟɡɝɖɠ əŬɞɚɑɜɖ. Ƀɘ ůŰɞɏɠ Ůɝɧɟɡɝɖɠ ŬɜŬˊŰɨɢɗɖəŬɜ ŮɔəɎɟůɘŬ 

ůŰɞ ˊɟŬɜɏɠ əŬɘ ŮɜɩɜɞɜŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ. ȷɔɔɑɕɞɜŰŬɠ ŰŬ ŰɞɘɢɩɛŬŰŬ Űɤɜ ůŰɞɩɜ 

ŭɘŬˊɘůŰɩɜŮŰŬɘ ɖ ɡűɐ Űɞɡ əŬɞɚɑɜɖ ˊɞɡ ɛɞɘɎɕŮɘ ɛŮ ˊɞɨŭɟŬ.  

 ȼ ˊŮɟɘɞɢɐ Űɞɡ ɆŬɟŬəɐɜɘəɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ɢŬɛɖɚɧ ˊɟŬɜɏɠ ůŮ ɨɣɞɠ ŬɚɚɎ ɛŬəɟɨ ůŮ 

ɛɐəɞɠ, ůŰɞ ɞˊɞɑɞ ůɡɜŬɜŰɎŰŬɘ ɛŮɔɎɚɞ ́ ɚɐɗɞɠ ŬˊɞɚɘɗɤɛɎŰɤɜ. ɇŬ ŬˊɞɚɘɗɩɛŬŰŬ ŮɑɜŬɘ űɡŰɘəɏɠ 

ɟɑɕŮɠ əŬɘ əɞɟɛɞɑ ˊɞɡ ŬˊŬɜɗɟŬəɩɗɖəŬɜ Ŭˊɧ Űɘɠ ɟɞɏɠ Űɤɜ ɚŮɡəɩɜ ˊɡɟɞəɚŬůŰɘəɩɜ 

ˊŮŰɟɤɛɎŰɤɜ. Ⱥˊɘˊɚɏɞɜ ɡˊɎɟɢɞɡɜ əŮɚɨűɖ ɗŬɚɎůůɘɤɜ ɞɟɔŬɜɘůɛɩɜ. ɀɘŬ ŬəɧɛŬ ɘŭɘŬɑŰŮɟɖ 

ɛɞɟűɐ ůɡɜŬɜŰɎŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɑɜŬɘ ɞ Ŭˊɞɚɘɗɤɛɏɜɞɠ ůŮɘůɛɧɠ (ȺȽȾɃɁȷ 20). Ƀ 

Ŭˊɞɚɘɗɤɛɏɜɞɠ ůŮɘůɛɧɠ ŮɑɜŬɘ ɏɜŬ əŬɜɎɚɘ Ŭˊɞɟɟɞɐɠ Űɞɡ ɜŮɟɞɨ Űɖɠ ɓɟɞɢɐɠ ˊɞɡ ŬɜŬˊŰɨůůŮŰŬɘ 

ůŰɞɡɠ ɚŮɡəɞɨɠ Űɧűűɞɡɠ Űɞɡ ɆŬɟŬəɐɜɘəɞɡ əŬɘ ŭɘŬɓɟɩɜŮɘ əŬŰɎ Űɖɜ əɑɜɖůɐ Űɞɡ ˊɟɞɠ Űɖ 

ɗɎɚŬůůŬ (ɆŰŬɟɑŭŬɠ,2016).. ɄɟɞůŮɔɔɑɕɞɜŰŬɠ Űɖɜ ˊŬɟŬɚɑŬ Űɞɡ ɆŬɟŬəɐɜɘəɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ 

ˊɟɎɜɖ ɛŮ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɞɨɠ ɚŮɡəɞɨɠ Űɧűűɞɡɠ. Ƀɘ Űɧűűɞɘ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ůŰɟɩůŮɘɠ, ɞɘ 

ɞˊɞɑŮɠ ŭɘŬəɧˊŰɞɜŰŬɘ əŬɘ ɛŮŰŬŰɞˊɑɕɞɜŰŬɘ Ŭˊɧ ŮɔəɎɟůɘŬ ˊɟɞɠ Űɞ ˊɟŬɜɏɠ əŬɜɞɜɘəɎ 

ɛɘəɟɞɟɐɔɛŬŰŬ (ȺȽȾɃɁȷ 21) ȼ ŮˊɑŭɟŬůɖ Űɖɠ Ŭɘɞɚɘəɐɠ əŬɘ ɗŬɚɎůůɘŬɠ ŭɘɎɓɟɤůɖɠ 

ŭɘŬɛɞɟűɩɜŮɘ Űɖɜ ˊŮɟɘɞɢɐ (ȺȽȾɃɁȷ 22, 23).  

https://el.wikipedia.org/wiki/%CE%9C%CE%AE%CE%BB%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%A0%CE%BB%CE%AC%CE%BA%CE%B1_%CE%9C%CE%AE%CE%BB%CE%BF%CF%85
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ȺȽȾɃɁȷ  17: ɄŬɟŬɚɘŬəɧ ɛɏŰɤˊɞ ɆŬɟŬəɐɜɘəɞɡ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ 

Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ)  

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺȽȾɃɁȷ  18: ȷˊɞɚɘɗɤɛɏɜɞɠ ɆŮɘůɛɧɠ (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ 

ɡˊŬɑɗɟɞɡ) 
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ȺȽȾɃɁȷ  19: ɉŬɟŬəŰɖɟɘůŰɘəɐ ŰŮəŰɞɜɘəɐ ŭɞɛɐ ůŰɖɜ ɆŬɟŬəɐɜɘəɞ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

ȺȽȾɃɁȷ  20: ȷəŰɞɔɟŬɛɛɐ ɆŬɟŬəɐɜɘəɞɡ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ 

ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 
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ȺȽȾɃɁȷ  21: ȷəŰɞɔɟŬɛɛɐ ɆŬɟŬəɐɜɘəɞɡ ɛŮ ůˊɖɚɘɏɠ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

3.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ: ɁɈɀūɃɄȺɇɅȷ 

 

ɀŮŰŬɝɨ Űɤɜ ɢɤɟɘɩɜ ɄɟɞűɐŰɖɠ əŬɘ ɁɡɛűɧˊŮŰɟŬ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɖɠ ɀɡɔŭɞɜɑŬɠ ɚŮəɎɜɖɠ 

3,5km ȸȹ Űɖɠ ɚɑɛɜɖɠ ȸɧɚɓɖɠ ůŮ ɡɣɧɛŮŰɟɞ 150m ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ɢŬɟŬəŰɖɟɘůŰɘəɏɠ 

ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɞɛɏɠ, ˊɞɡ ɞɜɞɛɎɕɞɜŰŬɘ ɁɡɛűɧˊŮŰɟŮɠ. Ƀɘ ɁɡɛűɧˊŮŰɟŮɠ ŮɑɜŬɘ ɣɖɚɞɑ 

ɓɟɎɢɞɘ ɛŮ Űɖɜ əɨɟɘŬ ɞɛɎŭŬ ɜŬ əŬɚɨˊŰŮɘ ɛɘŬ ɏəŰŬůɖ ɛɐəɞɡɠ 200m əŬɘ ˊɚɎŰɞɡɠ 70m. 

ɈˊɎɟɢɞɡɜ əŬɘ ɛŮɛɞɜɤɛɏɜŮɠ ŮɛűŬɜɑůŮɘɠ ůŮ ŰɟɑŬ ůɖɛŮɑŬ: ȹɡŰɘəɎ, ȸɧɟŮɘŬ  əŬɘ ɁɧŰɘŬ ȹɡŰɘəɎ 

Űɖ əɨɟɘŬɠ ɞɛɎŭŬɠ. 

ɇɞ ɨɣɞɠ Űɤɜ ɔŮɤɛɞɟűɩɜ űŰɎɜŮɘ ŰŬ 8m əŬɘ Űɞ ˊɎɢɞɠ Űɞɡɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 3m ɏɤɠ 4m. 

ɄŬɟɞɡůɘɎɕɞɡɜ ůˊɞɔɔɩŭɖ ɧɣɖ, ŬˊɞŰŮɚɞɨɛŮɜŮɠ Ŭˊɧ ůɡɜŮəŰɘəɎ ŭŮɛɏɜɞɡɠ əɧəəɞɡɠ 

ŬɜɗɟŬəɘəɞɨ ŬůɓŮůŰɑɞɡ əŬɘ ŮˊɘəŬɚɡɛɛɏɜŮɠ Ŭˊɧ ɔəɟɘɕɧɛŬɡɟɞ ŮˊɑɢɟɘůɛŬ ŬɜɗɟŬəɘəɞɨ 

ŬůɓŮůŰɑɞɡ. ɆŮ ɞɟɘůɛɏɜŮɠ ɗɏůŮɘɠ ɛɏůŬ ůŰɖ ɛɎɕŬ Űɤɜ ɓɟɎɢɤɜ ŮɛűŬɜɑɕɞɜŰŬɘ ŬəŬɜɧɜɘůŰŮɠ 

ŮˊɘűɎɜŮɘŮɠ ŭɘɎɓɟɤůɖɠ ˊɘɗŬɜɩɠ ɚɧɔɤ Űɖɠ ˊɟɧůəŬɘɟɖɠ ŭɘŬəɞˊɐɠ Űɖɠ ɘɕɖɛŬŰɞɔɏɜŮůɖɠ. 

ɉŬɟŬəŰɖɟɘůŰɘəɏɠ ŮɑɜŬɘ ɞɘ ŭɘŬəɚɎůŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ, ɞɘ ɞˊɞɑŮɠ ɝŮəɘɜɞɨɜ Ŭˊɧ Űɖɜ ɞɟɞűɐ. 

Ƀɘ ɔŮɤɛɞɟűɏɠ Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ űŬɑɜŮŰŬɘ ůŬɜ ɜŬ ŮɑɜŬɘ ɝŮɢɤɟɘůŰɏɠ əŬɘ ŬɜŮɝɎɟŰɖŰŮɠ. 

ɄŬɟŬŰɖɟɩɜŰŬɠ Űɞ ˊɎɢɞɠ Űɞɡ ɡˊɞɓɎɗɟɞɡ, ˊɞɡ ɏɢŮɘ Űɖɜ ɑŭɘŬ ůɨůŰŬůɖ ɛŮ Űɘɠ ɔŮɤɛɞɟűɏɠ, ŭŮɜ 

ŮɑɜŬɘ ɑŭɘɞ ůŮ ɧɚŬ ŰŬ ůɖɛŮɑŬ. ɆŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ ɔŮɤŰɧˊɞɡ Űɞ ɡˊɧɓŬɗɟɞ ɏɢŮɘ ˊŬɟŬůɡɟɗŮɑ 

Ŭˊɧ ɡŭɎŰɘɜɞ ɟɏɛŬ əŬɘ ɏɢŮɘ çŬˊɞɛŬəɟɡɜɗŮɑè (ȺȽȾɃɁȷ 24). ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ ɑŭɘɞ ůŰɟɩɛŬ 

ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɖɜ ŬˊɏɜŬɜŰɘ ɧɢɗɖ Űɞɡ ɟɏɛŬŰɞɠ, ɧˊɞɡ ɛŮŰɎ Ŭˊɧ ɛŮɟɘəɎ ɛɏŰɟŬ ŮɝŬűŬɜɑɕŮŰŬɘ. 

ȷɡŰɧ Űɞ ůŰɟɩɛŬ ɔŮɜɘəɎ əŬŰŬɚŬɛɓɎɜŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ ŮəŰŮɑɜŮŰŬɘ 

ˊŮɟɑˊɞɡ 400m ɓɧɟŮɘŬ Ŭˊɧ Űɘɠ ɁɡɛűɧˊŮŰɟŮɠ.  
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ɆŰɖɜ ŭɡŰɘəɐ əŬɘ ɜɞŰɘɞŭɡŰɘəɐ ŭɘŮɨɗɡɜůɖɆŰɞ ŭɡŰɘəɞ əŬɘ ɜɞŰɘɞŭɡŰɘəɧ ŰɛɐɛŬ Űɞɡ ɔŮɤŰɧˊɞɡ 

ŭŮɜ ɡˊɎɟɢŮɘ. ȾɎŰɤ Ŭˊɧ ŬɡŰɧ Űɞ ŭɘŬɓɟɤɛɏɜɞ ůŰɟɩɛŬ ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬ ɚŮˊŰɧŰŮɟɞ ůŰɟɩɛŬ 

ˊŮɟɑˊɞɡ 40cm, ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ əɟɞəŬɚɞˊŬɔɐ, ɛŮ ɛŮɔɎɚŮɠ əɟɞəɎɚŮɠ Ɏɛɛɞ, əŬɘ əɚŬůŰɘəɎ 

ɡɚɘəɎ. ɇɞ ŮˊɧɛŮɜɞ ůŰɟɩɛŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ˊɞɚɨ ɚŮˊŰɎ ůŰɟɩɛŬŰŬ ɚŮˊŰɧəɞəəɖɠ Ɏɛɛɞɡ əŬɘ 

Ŭɟɔɑɚɞɡ ŰŬ ɞˊɞɑŬ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ɘɕɖɛŬŰɞɔɏɜŮůɖ Űɖɠ ɚɑɛɜɖɠ ȸɧɚɓɖ. ɇɏɚɞɠ, ŬəɞɚɞɡɗŮɑ 

Űɞ ɡˊɧɓŬɗɟɞ ɛŮ ŰŬ ˊŮŰɟɩɛŬŰŬ Űɖɠ ɆŮɟɓŬɛŬəŮŭɞɜɘəɐɠ ɀɎɕŬɠ (Sotiriadis et al.,1975). 

(ȺȽȾɃɁȷ 25). 

 Ƀɘ ɁɡɛűɧˊŮŰɟŮɠ ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖ ɇŮŰŬɟŰɞɔŮɜɐ ɏɜŰɞɜɖ ŰŮəŰɞɜɘəɐ ŭɟɎůɖ ˊɞɡ ɏɚŬɓŮ ɢɩɟŬ 

ůŰɖ ɀɡɔŭɧɜɘŬ ɚŮəɎɜɖ. ȼ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɟɖɔɛɎŰɤɜ ůŮ ůɡɜŭɡŬůɛɧɠ ɛŮ Űɞ ɏɜŰɞɜɞ 

ɔŮɤɗŮɟɛɘəɧ ˊŮŭɑɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ˊɞɚɚɩɜ ɗŮɟɛɩɜ ˊɖɔɩɜ, 

ɞɘ ɞˊɞɑŮɠ ŮɜŬˊɧɗŮůŬɜ ůŰɞɡɠ ɢɩɟɞɡɠ ŮɛűɎɜɘůɖɠ Űɞɡɠ ɛŮɔɎɚŮɠ ˊɞůɧŰɖŰŮɠ ɢɖɛɘəɩɜ 

ŬɜɗɟŬəɘəɩɜ ɘɕɖɛɎŰɤɜ. ɆŰɖ ůɡɜɏɢŮɘŬ ɖ ůɡɜŭɡŬůɛɏɜɖ ŭɟɎůɖ ŭɘɎɓɟɤůɖɠ ï ŬˊɧɗŮůɖɠ əŬɘ ɞɘ 

ŭɘŬůŰŬɡɟɞɨɛŮɜŮɠ ŭɘŬəɚɎůŮɘɠ ŮɑɢŬɜ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ ŬɡŰɩɜ Űɤɜ ɘŭɘŬɑŰŮɟɤɜ 

ɔŮɤɛɞɟűɩɜ. (ȺȽȾɃɁȺɆ 26,27, 28) 

 

ȺȽȾɃɁȷ  22: ȷɜŬˊŬɟɎůŰŬůɖ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ (Sotiriadis et al.,1975) 
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ȺȽȾɃɁȷ  23: ɆəŬɟɑűɖɛŬ əŬŰɎ ɛɐəɞɠ Űɖɠ ɟɞɐɠ Űɞɡ ɟɏɛŬŰɞɠ ŭɘɎɓɟɤůɖɠ ůŰɞ ɓɧɟŮɘɞ ŰɛɐɛŬ 

Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ (Sotiriadis et al.,1975)  

1. ȿŮˊŰɧəəɞəɖ Ɏɛɛɞɠ əŬɘ Ɏɟɔɘɚɞɠ 2. ȾɚŬůŰɘəɎ ɡɚɘəɎ (əɟɞəɎɚŮɠ, əɧəəɞɘ Ɏɛɛɞɡ, ɓɧŰůŬɚŬ, 

ɢŬɚɑəɘŬ) 3. ɉɖɛɘəɏɠ ŬˊɞɗɏůŮɘɠ 

 

Ƀɘ ɁɡɛűɧˊŮŰɟŮɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ŬɝɘɞɗŬɨɛŬůŰɞ əŬɘ ˊŮɟɑŮɟɔɞ ɔŮɩŰɞˊɞ, ɞ ɞˊɞɑɞɠ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ əŬɘ ɤɠ «ˊɏŰɟɘɜɞ ŭɎůɞɠ», ɡˊɎɟɢɞɡɜ əɎˊɞɘɞ ɛɨɗɞɘ Űɖɠ Űɞˊɘəɐɠ ɚŬɞɔɟŬűɘəɐɠ 

ˊŬɟɎŭɞůɖɠ. Ƀ ˊɟɩŰɞɠ ɛɨɗɞɠ ŬɜŬűɏɟŮɘ ɧŰɘ ɞɘ ɁɡɛűɧˊŮŰɟŮɠ ŮɑɜŬɘ ɛɘŬ ɞɛɎŭŬ Ŭˊɧ əɡɜɖɔɞɨɠ, 

ɞɘ ɞˊɞɑɞɘ Ůɜɩ ŬɜŬɕɖŰɞɨůŬɜ ɗɖɟɎɛŬŰŬ ůŮ ɛɘŬ əɡɜɖɔŮŰɘəɐ Ůɝɧɟɛɖůɖ ůɡɜɎɜŰɖůŬɜ ŰɡɢŬɑŬ ɛɘŬ 

ˊŬɟɏŬ Ŭˊɧ ɜɨɛűŮɠ Űɞɡ ŭɎůɞɡɠ ɞɘ ɞˊɞɑŮɠ ɚɞɨɕɞɜŰŬɜ ůŰŬ əɟɡůŰɎɚɚɘɜŬ ɜŮɟɎ ɛɘŬɠ ˊɖɔɐɠ. Ƀɘ 

ɎɜŭɟŮɠ ɏɛŮɘɜŬɜ ɏəˊɚɖəŰɞɘ ˊŬɟŬəɞɚɞɡɗɩɜŰŬɠ Űɞ ɗɏŬɛŬ, ŬɚɚɎ ɖ ɗɏŬ ȯɟŰŮɛɘɠ ˊɞɡ Űɞɡɠ 

ŬɜŰɘɚɐűɗɖəŮ ŮɝɞɟɔɑůŰɖəŮ Űɧůɞ ɛŮ Űɖɜ ŬůɏɓŮɘɎ Űɞɡɠ, ɩůŰŮ Űɞɡɠ ˊɏŰɟɤůŮ ůŰɞ ůɖɛŮɑɞ ˊɞɡ 

ůŰɏəɞɜŰŬɜ. Ƀ ŭŮɨŰŮɟɞɠ ɛɨɗɞɠ ŬɜŬűɏɟŮɘ ɧŰɘ ɞɘ ɓɟɎɢɞɘ ˊɟɞɐɚɗŬɜ Ŭˊɧ ɛɘŬ ɔŬɛɐɚɘŬ ˊɞɛˊɐ 

ůɡɜɞŭŮɑŬɠ Űɤɜ ɛŮɚɚɞɜɨɛűɤɜ ˊɟɞɠ Űɖɜ ŮəəɚɖůɑŬ. ȼ ɜɨűɖ, ɔŮɛɎŰɖ ˊɚŮɞɜŮɝɑŬ, ˊɐɟŮ ɧɚŬ ŰŬ 

ˊɟɎɔɛŬŰŬ Ŭˊɧ Űɞ ůˊɑŰɘ Űɖɠ ɛɎɜŬɠ Űɖɠ əŬɘ Űɞ ŬˊɞɔɨɛɜɤůŮ ŮɜŰŮɚɩɠ. ɆŰɞ ŭɟɧɛɞ ɗɡɛɐɗɖəŮ, ɧŰɘ 

ɝɏɢŬůŮ Űɞ ŬŭɟɎɢŰɘ ɛŮ Űɞ ůűɞɜŰɨɚɘ əŬɘ ɏůŰŮɘɚŮ Ŭɜɗɟɩˊɞɡɠ ɜŬ ŰŬ ˊɎɟɞɡɜ. ȼ ɞɟɔɐ Űɖɠ ɛɎɜŬɠ 

ɛŮŰŬŰɟɎˊɖəŮ ůŮ əŬŰɎɟŬ əŬɘ ɖ ɜɨűɖ ɛŮ Űɖ ůɡɜɞŭŮɑŬ Űɖɠ ɛŮŰŬɛɞɟűɩɗɖəŬɜ ůŮ ˊɏŰɟŮɠ. 

3 

2 

1 
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ȺȽȾɃɁȷ  24: ȯˊɞɣɖ Ŭˊɧ Űɞɜ ɔŮɩŰɞˊɞ ůŰɘɠ ɁɡɛűɧˊŮŰɟŮɠ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

 

 

ȺȽȾɃɁȷ  25: ȯˊɞɣɖ Ŭˊɧ Űɞɜ ɔŮɩŰɞˊɞ ůŰɘɠ ɁɡɛűɧˊŮŰɟŮɠ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 
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ȺȽȾɃɁȷ  26: ȯˊɞɣɖ Űɞɡ ɚɘɗɞɚɞɔɘəɞɨ ɡɚɘəɞɨ Ŭˊɧ Űɞɜ ɔŮɩŰɞˊɞ ůŰɘɠ ɁɡɛűɧˊŮŰɟŮɠ. 

(Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 

3.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ: ȾɅȷɁȽɃ ȷɅȾɃɈȹȷɆ &  ɄȺɇɅɋɀȷ ɅɃȹɃɉɅɋɆȽɇȼ 

 

3.4.1 ȾɅȷɁȽɃ ȷɅȾɃɈȹȷɆ ɆɄȼȿȷȽɋɁï (Ursus spelaeus) 

ɆŰŬ ˊŮɟɘůůɧŰŮɟŬ ŮɚɚɖɜɘəɎ ůˊɐɚŬɘŬ ɛŮ ˊŬɚŬɘɞɜŰɞɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ, ŬɚɚɎ əɡɟɑɤɠ ůŰɞ 

ůˊɐɚŬɘɞ Űɤɜ ɄŮŰɟŬɚɩɜɤɜ, ɖ ŬɟəɞɨŭŬ Űɤɜ ůˊɖɚŬɑɤɜ ŮɑɜŬɘ Űɞ ŮˊɘəɟŬŰɏůŰŮɟɞ ɛŮɔɎɚɞ 

ůŬɟəɞűɎɔɞ ɕɩɞ. ȼ Ursus spelaeus ŬˊɞŰŮɚɞɨůŮ ɏɜŬ Ůɜŭɖɛɘəɧ Ůɑŭɞɠ Űɖɠ ŮɡɟɤˊŬɥəɐɠ ɖˊŮɑɟɞɡ 

əŬɘ ŮəŬŰɞɜŰɎŭŮɠ ɢɘɚɑŬŭŮɠ ɡˊɞɚŮɑɛɛŬŰɎ Űɖɠ ɏɢɞɡɜ ɓɟŮɗŮɑ ůŰŬ ůˊɐɚŬɘŬ Űɖɠ Ⱥɡɟɩˊɖɠ. Ƀɘ 

ŬɟəɞɨŭŮɠ ŭɘŬɢɟɞɜɘəɎ əŬŰɏűŮɡɔŬɜ ůŰŬ ůˊɐɚŬɘŬ ɔɘŬ ɜŬ ˊɟɞůŰŬŰŮɡŰɞɨɜ Ŭˊɧ Űɘɠ ŭɡůɛŮɜŮɑɠ 

ůɡɜɗɐəŮɠ, ɜŬ ɔŮɜɜɐůɞɡɜ ŰŬ ɛɘəɟɎ Űɞɡɠ, ŬɚɚɎ əŬɘ ɔɘŬ Űɖ ɢŮɘɛŮɟɘɜɐ ɜɎɟəɖ Űɞɡɠ.  

ȱŰŬɜ ɛŮɔɎɚŬ ɕɩŬ ˊɞɡ Űɞ ɓɎɟɞɠ Űɞɡɠ ɛˊɞɟɞɨůŮ ɜŬ ˊŮɟɎůŮɘ ůŰɞ ɛɘůɧ Űɧɜɞ, Ůɜɩ Űɞ ɨɣɞɠ 

Űɞɡɠ ůŮ ɧɟɗɘŬ ůŰɎůɖ ɝŮˊŮɟɜɞɨůŮ ŰŬ 2,5m. ȼ U. spelaeus ŮɑɢŮ ɛŮɔɎɚɞ əɟŬɜɑɞ ɛŮ ɏɜŰɞɜŬ 

ŬɜŬɗɞɚɤɛɏɜɞ ɛɏŰɤˊɞ, Ůɜɩ ŰŬ ˊɧŭɘŬ ɐŰŬɜ əɞɜŰɎ əŬɘ ɞɔəɩŭɖ. ȼ ɞŭɞɜŰɞůŰɞɘɢɑŬ, ɛŮ ɓɎůɖ Űɞ 

ɛɞɟűɧŰɡˊɞ Űɤɜ ŭɞɜŰɘɩɜ, ŭŮɑɢɜŮɘ ɏɜŬ ɕɩɞ ɛŮ ɢɞɟŰɞűŬɔɘəɏɠ ŰɎůŮɘɠ ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ əŬűɏ 

ŬɟəɞɨŭŬ (Ursus arctos) ˊɞɡ ɕŮɘ ůɐɛŮɟŬ əŬɘ ɏɢŮɘ ˊŮɟɘůůɧŰŮɟɞ ůŬɟəɞűŬɔɘəɏɠ ŰɎůŮɘɠ. ȷɡŰɐ ɖ 

ŭɘŬŰɟɞűɘəɐ Űɞɡɠ ŰɎůɖ ɑůɤɠ ɐŰŬɜ ɛɘŬ ŬəɧɛŬ ŬɘŰɑŬ Űɞɡ ŬűŬɜɘůɛɞɨ Űɖɠ ŬɟəɞɨŭŬɠ Űɤɜ 

ůˊɖɚŬɑɤɜ əŬŰɎ Űɖɜ ŰŮɚŮɡŰŬɑŬ ˊŬɔŮŰɩŭɖ ˊŮɟɑɞŭɞ Űɞɡ W¿rm. ȾŬŰɎ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡ Homo 

sapiens ůŰɖɜ Ⱥɡɟɩˊɖ ˊŬɟŬŰɖɟŮɑŰŬɘ ɛŮɑɤůɖ Űɞɡ Ŭɟɘɗɛɞɨ Űɤɜ Ŭɟəɞɨŭɤɜ Űɤɜ ůˊɖɚŬɑɤɜ. ȳŰŬɜ 

ɞɘ ˊɟɞɥůŰɞɟɘəɞɑ Ɏɜɗɟɤˊɞɘ ˊɟɞůˊɎɗɖůŬɜ ɜŬ ˊɟɞůŰŬŰŮɡŰɞɨɜ Ŭˊɧ Űɞ ɣɨɢɞɠ ɛɏůŬ ůŰŬ ůˊɐɚŬɘŬ, 

ɐɟɗŬɜ ŬɜŰɘɛɏŰɤˊɞɘ ɛŮ Űɖɜ ŬɟəɞɨŭŬ, əɡɟɑɤɠ ůŰɖ űɎůɖ Űɖɠ ɢŮɘɛŮɟɘɜɐɠ ɜɎɟəɖɠ. ɆŰɖ űɎůɖ ŬɡŰɐ 

Űɞ ɕɩɞ ɐŰŬɜ ŬŭɨɜŬɛɞ, ɛɘůɞɜŬɟəɤɛɏɜɞ əŬɘ ŬɜɑəŬɜɞ ɜŬ ŬɛɡɜɗŮɑ (Ⱦɞɡűɧɠ & ɇůɞɡəŬɚŬ, 2007). 

ɇɞ ůˊɐɚŬɘɞ Űɤɜ ɄŮŰɟŬɚɩɜɤɜ ůɢɖɛŬŰɑůŰɖəŮ ɛɏůŬ ůŮ ɀŮůɞɕɤɘəɧ ŬůɓŮůŰɧɚɘɗɞ. ȸɟɑůəŮŰŬɘ 

əɞɜŰɎ ůŰɞ ɢɤɟɘɧ ɄŮŰɟɎɚɤɜŬ, ůŰɞɡɠ ˊɟɧˊɞŭŮɠ Űɞɡ ɓɞɡɜɞɨ ȾŬŰůɑəŬ, ůŰɞ ɓɞɟŮɘɞŭɡŰɘəɧ ŰɛɐɛŬ 

Űɖɠ ɢŮɟůɞɜɐůɞɡ Űɖɠ ɉŬɚəɘŭɘəɐɠ, ˊŮɟɑˊɞɡ 50km Ŭˊɧ Űɖɜ ŪŮůůŬɚɞɜɑəɖ. ȼ ůɖɛŮɟɘɜɐ Ůɑůɞŭɞɠ 
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Űɞɡ ůˊɖɚŬɑɞɡ ŮɑɜŬɘ ŰŮɢɜɖŰɐ əŬɘ ɓɟɑůəŮŰŬɘ ůŮ ɡɣɧɛŮŰɟɞ 300m. ɇɞ ůˊɐɚŬɘɞ ŬɜŬəŬɚɨűɗɖəŮ 

Űɞ ɆɎɓɓŬŰɞ 9 ɀŬȶɞɡ 1959 əŬɘ ɏɜŬ ɢɟɧɜɞ ŬɟɔɧŰŮɟŬ ŬɜŬəŬɚɨűɗɖəŮ Űɞ Ŭˊɞɚɘɗɤɛɏɜɞ əɟŬɜɑɞ 

Űɞɡ ȷɜɗɟɩˊɞɡ Űɤɜ ɄŮŰɟŬɚɩɜɤɜ (óô ȷɟɢŬɜɗɟɩˊɞɡôô) , Űɞ ɞˊɞɑɞ Ŭˊɧ Űɞ 1960 ůŰŮɔɎɕŮŰŬɘ ůŰɞ 

ɀɞɡůŮɑɞ ũŮɤɚɞɔɑŬɠ, ɄŬɚŬɘɞɜŰɞɚɞɔɑŬɠ, ɄŬɚŬɘɞŬɜɗɟɤˊɞɚɞɔɑŬɠ Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ 

ɄŬɜŮˊɘůŰɐɛɘɞɡ ŪŮůůŬɚɞɜɑəɖɠ, ɛŬɕɑ ɛŮ ŭŮəɎŭŮɠ ŬˊɞɚɘɗɩɛŬŰŬ ˊɞɡ ůɡɜɏɚŮɝŬɜ ȾŬɗɖɔɖŰɏɠ- 

ŮɟŮɡɜɖŰɏɠ əŬɘ ŬˊɞŰŮɚɞɨɜ Űɖ ɚŮɔɧɛŮɜɖ çɄŬɚŬɘɎ Ɇɡɚɚɞɔɐè Űɤɜ ɄŮŰɟŬɚɩɜɤɜ. ɀŮŰŬɝɨ ŬɡŰɩɜ 

ŮɑɜŬɘ əŬɘ Űɞ ɡˊɧ ɛŮɚɏŰɖ Ŭˊɞɚɘɗɤɛɏɜɞ əɟŬɜɑɞ Űɖɠ ȷɟəɞɨŭŬɠ (ȺȽȾɃɁȷ 29). ɀŮ ɓɎůɖ ŰŬ 

ůŰɞɘɢŮɑŬ ˊɞɡ ŭɑɜɞɡɜ ŰŬ ɛɏɢɟɘ ŰɩɟŬ ŮɡɟɐɛŬŰŬ, Űɞ ůˊɐɚŬɘɞ ŬˊɞŰŮɚɞɨůŮ Űɞɜ űɡůɘəɧ ɢɩɟɞ ˊɞɡ 

əŬŰɏűŮɡɔŬɜ ŰŬ ɛŮɔɎɚŬ ůŬɟəɞűɎɔŬ - ɨŬɘɜŮɠ, ɚɘɞɜŰɎɟɘŬ əŬɘ ŬɟəɞɨŭŮɠ - ɔɘŬ ɜŬ ˊɟɞůŰŬŰŮɡŰɞɨɜ 

Ŭˊɧ Űɞ əɟɨɞ Űɤɜ ˊŬɔŮŰɤŭɩɜ ˊŮɟɘɧŭɤɜ əŬɘ ɔɘŬ ɜŬ ɔŮɜɜɐůɞɡɜ ŰŬ ɛɘəɟɎ Űɞɡɠ.  

ɇŬ ɘɕɐɛŬŰŬ Űɞɡ ůˊɖɚŬɑɞɡ ůɡɜɗɏŰɞɡɜ Űɞ ɘŭŬɜɘəɧ ˊŮɟɘɓɎɚɚɞɜ Ŭˊɞɚɑɗɤůɖɠ, ɩůŰŮ ɜŬ 

ˊŬɟɏɢɞɡɜ ɛɏɢɟɘ ůɐɛŮɟŬ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ˊɟɞɥůŰɞɟɑŬ əŬɘ Űɞ ˊŬɚŬɘɞˊŮɟɘɓɎɚɚɞɜ Űɖɠ 

ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ, ůŰɖɜ ɞˊɞɑŬ ɕɞɨůŮ ɖ ŬɟəɞɨŭŬ ůŰɞ ɀɏůɞ ɄɚŮɘůŰɧəŬɘɜɞ, ŭɖɚŬŭɐ ˊɟɘɜ 

ˊŮɟɑˊɞɡ 200.000 ɢɟɧɜɘŬ (Tsoukala 1989, Rabeder & Tsoukala 1990, Baryshnikov & 

Tsoukala 2010). ɆɡɜŮˊɩɠ ɔɑɜŮŰŬɘ ŬɜŰɘɚɖˊŰɐ ɖ ůˊɞɡŭŬɘɧŰɖŰŬ Űɞɡ ŬˊɞɚɘɗɩɛŬŰɞɠ əŬɘ ˊɧůɞ 

ůɖɛŬɜŰɘəɐ ŮɑɜŬɘ ɖ ˊɟɞůŰŬůɑŬ Űɞɡ ŬɚɚɎ əŬɘ ɖ ɣɖűɘŬəɐ ŬɜŬˊŬɟŬɔɤɔɐ Űɞɡ ɔɘŬ Űɖɜ ˊɞɚɨˊɚŮɡɟɖ 

ɛŮɚɏŰɖ Űɞɡ  

ɇɞ ɡˊɧ ɛŮɚɏŰɖ ŬˊɞɚɑɗɤɛŬ Űɞɡ ȾɟŬɜɑɞɡ əŬɘ Űɖɠ ɔɜɎɗɞɡ Űɖɠ ȷɟəɞɨŭŬɠ Űɤɜ ɆˊɖɚŬɑɤɜ 

(Ursus spelaeus) ŬɜɐəŮɘ ůŰɖ ůɡɚɚɞɔɐ Űɞɡ ɀɞɡůŮɑɞɡ ũŮɤɚɞɔɑŬɠ, ɄŬɚŬɘɞɜŰɞɚɞɔɑŬɠ əŬɘ 

ɄŬɚɘɞŬɜɗɟɤˊɞɚɞɔɑŬɠ Űɞɡ ɇɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ Űɞɡ ȷɟɘůŰɞŰɏɚŮɘɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ŪŮůůŬɚɞɜɑəɖɠ. ũɘŬ Űɖɜ ŮɝɏŰŬůɖ Űɞɡ ˊɟɞɖɔɐɗɖəŮ ɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬŭŮɘɞŭɧŰɖůɖɠ ɔɘŬ Űɖ 

ɛŮɚɏŰɖ Űɞɡ. 

 

ȺȽȾɃɁȷ  27: ȾɟŬɜɑɞ Űɖɠ ŬɟəɞɨŭŬɠ ůˊɖɚŬɑɤɜ (Ursus spelaeus) Ŭˊɧ Űɞ ůˊɐɚŬɘɞ Űɤɜ 

ɄŮŰɟŬɚɩɜɤɜ. ȷɜɐəŮɘ ůŰɖ ůɡɚɚɞɔɐ Űɞɡ ɞɡ ɀɞɡůŮɑɞɡ ũŮɤɚɞɔɑŬɠ, ɄŬɚŬɘɞɜŰɞɚɞɔɑŬɠ əŬɘ 

ɄŬɚɘɞŬɜɗɟɤˊɞɚɞɔɑŬɠ Űɞɡ ɇɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ Űɞɡ ȷɟɘůŰɞŰɏɚŮɘɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ŪŮůůŬɚɞɜɑəɖɠ. 

(ūɤŰɞɔɟŬűɑŬ Patrice Le Flock Prigent) 
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3.4.2 ɅɃȹɃɉɅɋɆȽɇȼɆ (MnCO ) 

ɇɞ ɞɟɡəŰɧ ɟɞŭɞɢɟɤůɑŰɖɠ ɞűŮɑɚŮɘ Űɞ ɧɜɞɛɎ Űɞɡ ůŰɖɜ ŬɟɢŬɑŬ Ůɚɚɖɜɘəɐ ɚɏɝɖ çɟɞŭɧɢɟɞɡɠè 

ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɞ ɟɧŭɘɜɞ ɢɟɩɛŬ Űɞɡ. ȷɜɐəŮɘ ůŰɖɜ ɞɛɎŭŬ Űɤɜ ŬɜɗɟŬəɘəɩɜ ɞɟɡəŰɩɜ əŬɘ 

ˊŬɟɞɡůɘɎɕŮɘ ŬɟəŮŰɏɠ ɞɛɞɘɧŰɖŰŮɠ ɛŮ Űɞɜ ŬůɓŮůŰɑŰɖ. Ƀ ɟɞŭɞɢɟɤůɑŰɖɠ ŮɑɜŬɘ ɞɟɡəŰɧ Űɞɡ 

ɛŬɔɔŬɜɑɞɡ əŬɘ ŮɛűŬɜɑɕŮŰŬɘ əɡɟɑɤɠ ůŮ ɡŭɟɞɗŮɟɛɘəɎ əɞɘŰɎůɛŬŰŬ ůɡɢɜɎ ɛŮ ɎɚɚŬ ɞɟɡəŰɎ Űɞɡ 

ɛŬɔɔŬɜɑɞɡ, ɧˊɤɠ ɞ ɟɞŭɞɜɑŰɖɠ, ŬɚɚɎ əŬɘ ɛŮ ɔŬɚɖɜɑŰɖ, ůűŬɚŮɟɑŰɖ, ůɘŭɖɟɞˊɡɟɑŰɖ, ŬůɓŮůŰɑŰɖ 

əŬɘ ɢŬɚŬɕɑŬ. ɆŰɖ əɚɑɛŬəŬ ůəɚɖɟɧŰɖŰŬɠ ɀɞɠ (Mohs) o ɟɞŭɞɢɟɤůɑŰɖɠ əŬŰŬŰɎůůŮŰŬɘ ůŰɞ 3,5 

- 4, Űɞ Ůɘŭɘəɧ Űɞɡ ɓɎɟɞɠ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 3,5 ɏɤɠ 3,7, əŬɘ ŮɑɜŬɘ ŭɘŬűŬɜɐɠ ɏɤɠ ŬŭɘŬűŬɜɐɠ.  

ɇɞ ɡˊɧ ɛŮɚɏŰɖ ŭŮɑɔɛŬ (ˊɟɞůɤˊɘəɐ ůɡɚɚɞɔɐ ə. ɀɏɚűɞɡ ȸŬůɑɚŮɘɞɡ) ɟɞŭɞɢɟɤůɑŰɖ 

ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɖ ȸɞɡɚɔŬɟɑŬ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Ŭˊɧ ŰŬ ɛŮŰŬɚɚŮɑŬ ůŰɞ Madan (ȺȽȾɃɁȷ 

30). ȼ ůɖɛŬɜŰɘəɐ ɛŮŰŬɚɚɞɔŮɜŮŰɘəɐ ˊŮɟɘɞɢɐ Madan ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɗŮɘɞɨɢŮɠ ɛŮŰŬɚɚɞűɞɟɑŮɠ 

Pb-Zn ɛŮŰŬůɤɛŬŰɘəɞɨ əŬɘ űɚŮɓɘəɞɨ Űɨˊɞɡ əŬɗɩɠ əŬɘ Űɨˊɞɡ skarn, ɞɘ ɞˊɞɑŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ 

əɡɟɑɤɠ ůŰŬ ŬɜɗɟŬəɘəɎ ˊŮŰɟɩɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ. ɄɟɞɏəŰŬůɖ ˊɟɞɠ Űɞ ɜɧŰɞ ůŰɞɜ Ůɚɚɖɜɘəɧ 

ɢɩɟɞ ŬɡŰɐɠ Űɖɠ ůŮɘɟɎɠ ɛŮŰŬɚɚɞűɞɟɘɩɜ ŬˊɞŰŮɚŮɑ ɖ ˊŮɟɘɞɢɐ Űɤɜ ŪŮɟɛɩɜ ůŰɞ Ɂɞɛɧ ɂɎɜɗɖɠ. 

ȼ ˊŮɟɘɞɢɐ Madan ŬˊɞŰŮɚŮɑ ɛɑŬ Ŭˊɧ Űɘɠ ůɖɛŬɜŰɘəɧŰŮɟŮɠ əŬɘ ˊɚɞɡůɘɧŰŮɟŮɠ ɛŮŰŬɚɚɞűɞɟɑŮɠ 

Pb-Zn ůŰɖɜ ɛɎɕŬ Űɖɠ Ʌɞŭɧˊɖɠ. ȾŬŰɎ Űɞ ŭŮɨŰŮɟɞ ɛɘůɧ Űɞɡ 20ɞɡ ŬɘɩɜŬ ɖ ŮəŰŮŰŬɛɏɜɖ ɡˊɧɔŮɘŬ 

Ůɝɧɟɡɝɖ ůŮ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 50 əɞɘŰɎůɛŬŰŬ ůŮ ŬɡŰɐɜ Űɖɜ ˊŮɟɘɞɢɐ ɞŭɐɔɖůŬɜ ůŮ ˊŬɟŬɔɤɔɐ 

Ɏɜɤ Űɤɜ 100Mt ɛŮŰŬɚɚŮɨɛŬŰɞɠ ɛŮ ɛɏůɖ ˊŮɟɘŮəŰɘəɧŰɖŰŬ 2,5% Pb əŬɘ 2,1% Zn. ȯɚɚŬ 95Mt 

ɛŮŰŬɚɚŮɨɛŬŰɞɠ (Pb+Zn) ɏɢɞɡɜ ɛŮɑɜŮɘ ŬɜŮəɛŮŰɎɚɚŮɡŰŬ. ɇɞ 1990 ŰŬ ˊŮɟɘůůɧŰŮɟŬ əɞɘŰɎůɛŬŰŬ 

ɢŬɟŬəŰɖɟɑůŰɖəŬɜ ŬůɨɛűɞɟŬ əŬɘ ˊɞɚɚɎ Ŭˊɧ ŰŬ ɡˊɧɔŮɘŬ ɛŮŰŬɚɚŮɑŬ ɏəɚŮɘůŬɜ. ɈˊɎɟɢɞɡɜ 

Ŭəɧɛɖ ůɖɛŬɜŰɘəɎ ŬˊɞɗɏɛŬŰŬ ɛŮŰŬɚɚŮɨɛŬŰɞɠ əŬɘ ɞɟɘůɛɏɜŬ ɛŮŰŬɚɚŮɑŬ ɏɢɞɡɜ ŭɡɜŬŰɧŰɖŰŮɠ 

ŬɜɎˊŰɡɝɖɠ (Marchev et al. 2005, Tsirambides et al. 2016).  

 

ȺȽȾɃɁȷ  28: ɅɞŭɞɢɟɤůɑŰɖɠ Madan ȸɞɡɚɔŬɟɑŬ (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ: ȸ.ɀɏɚűɞɠ ŬɟɘůŰŮɟɎ, 

Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ ŭŮɝɘɎ) 

 

https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B3%CE%B3%CE%AC%CE%BD%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%9C%CE%B1%CE%B3%CE%B3%CE%AC%CE%BD%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%93%CE%B1%CE%BB%CE%B7%CE%BD%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%A3%CF%86%CE%B1%CE%BB%CE%B5%CF%81%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%A3%CE%B9%CE%B4%CE%B7%CF%81%CE%BF%CF%80%CF%85%CF%81%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%91%CF%83%CE%B2%CE%B5%CF%83%CF%84%CE%AF%CF%84%CE%B7%CF%82
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3.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ 

 

ȼ ŮűŬɟɛɞɔɐ ůŮ ɏɜŬ Ŭˊɧ ŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ-ŬɡŰɧ Űɖɠ 

ɢɟɐůɖɠ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ- ŭɘŮɟŮɡɜɐɗɖəŮ ůŮ ŭɨɞ ŭɘŬűɞɟŮŰɘəɎ ŬəɟɞŬŰɐɟɘŬ əŬɘ 

Űɨˊɞɡɠ ŮəˊŬɑŭŮɡůɖɠ, ɛŮ ɢɟɐůɖ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ. ȼ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ ŬűɞɟɎ ůŰɖɜ Űɡˊɘəɐ 

ŮəˊŬɑŭŮɡůɖ. Ƀɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɐŰŬɜ űɞɘŰɖŰɏɠ əŬɘ űɞɘŰɐŰɟɘŮɠ Űɞɡ ɇɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ Űɞɡ 

ȷɄŪ, ůŰɞ ŭŮɨŰŮɟɞ ŮɝɎɛɖɜɞ Űɤɜ ůˊɞɡŭɩɜ Űɞɡɠ. ȼ ŮűŬɟɛɞɔɐ ɏɚŬɓŮ ɢɩɟŬ ůŰɖɜ ˊɟɩŰɖ 

ŭɘɎɚŮɝɖ/ɗŮɤɟɑŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ çũŮɤɔɟŬűɑŬ & ɊɖűɘŬəɐ ɉŬɟŰɞɔɟŬűɑŬè, Űɞ ɞˊɞɑɞ 

ŮɜŭŮɑəɜɡŰŬɘ ɤɠ ˊŮɟɘŮɢɧɛŮɜɞ ɔɘŬ Űɖɜ ŮɜůɤɛɎŰɤůɖ ŮɘůŬɔɤɔɘəɩɜ Ůɜɜɞɘɩɜ ɔŮɤɢɤɟɘəɩɜ 

ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ ɓŬůɘəɩɜ ŮűŬɟɛɞɔɩɜ Űɞɡɠ.  

ȼ ŭŮɨŰŮɟɖ ˊŮɟɑˊŰɤůɖ ŬűɞɟɎ ůŮ ɎŰɡˊɖ ɛɞɟűɐ ŮəˊŬɑŭŮɡůɖɠ Ůɜɖɚɑəɤɜ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ,  

ɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɐŰŬɜ ůˊɞɡŭŬůŰɏɠ Űɞɡ ȺŰɐůɘɞɡ ɄɟɞɔɟɎɛɛŬŰɞɠ ɄŬɘŭŬɔɤɔɘəɐɠ ȾŬŰɎɟŰɘůɖɠ 

(ȺɄɄȷȽȾ) Űɖɠ ȷɜɩŰŬŰɖɠ Ɇɢɞɚɐɠ ɄŬɘŭŬɔɤɔɘəɐɠ əŬɘ ɇŮɢɜɞɚɞɔɘəɐɠ ȺəˊŬɑŭŮɡůɖɠ 

(ȷɆɄȷȽɇȺ), ɞɘ ɞˊɞɑɞɘ ˊɟŬɔɛŬŰɞˊɞɑɖůŬɜ ŭɑɤɟɖ ŮəˊŬɘŭŮɡŰɘəɐ ŮˊɑůəŮɣɖ ůŰɞ ȾɏɜŰɟɞ 

ȹɘŮˊɘůŰɖɛɞɜɘəɐɠ ȰɟŮɡɜŬɠ əŬɘ ȾŬɘɜɞŰɞɛɑŬɠ (ȾȺȹȺȾ) Űɞɡ ȷɄŪ. ȼ ŮűŬɟɛɞɔɐ ŭɘŮɝɐɢɗɖ ůŰɞ 

ˊɚŬɑůɘɞ Űɞɡ ɛŬɗɐɛŬŰɞɠ çȹɘŭŬəŰɘəɐ ɀŬɗɖɛɎŰɤɜ ȺɘŭɘəɧŰɖŰŬɠè əŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ŮəˊŬɑŭŮɡůɖɠ ɐŰŬɜ ɞɘ əŬɘɜɞŰɧɛŮɠ əŬɘ ŭɘŮˊɘůŰɖɛɞɜɘəɏɠ ŭɘŭŬəŰɘəɏɠ ɛɏɗɞŭɞɘ əŬɘ ŰŮɢɜɘəɏɠ. 
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ȾȺūȷȿȷȽɃ 4: ȹȺȹɃɀȺɁȷ & ȺɂɃɄȿȽɆɀɃɆ 

 

ȺȽɆȷũɋũȼ 

 

ɇɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŮɟɘɚŬɛɓɎɜŮɘ ɔɘŬ əɎɗŮ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɐ ɛŮɚɏŰɖ, ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ 

Űɤɜ ŭŮŭɞɛɏɜɤɜ, Űɤɜ ɚɞɔɘůɛɘəɩɜ əŬɗɩɠ əŬɘ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɤɠ ɛɏůŬ 

ŮűŬɟɛɞɔɐɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS. Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰŬ 

ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɛŮ ůŰɧɢɞ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ, ůŮ ŬɜɩŰŮɟŬ 

ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɐɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

4.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ 

 

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘŬŰɟɘɓɐɠ ŬɜŬˊŰɨɢɗɖəŮ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɘɠ ɗɏůŮɘɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. Ƀɘ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ɗɏůɖ Űɤɜ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ŬɜŰɚɐɗɖəŬɜ Ŭˊɧ ˊɞɘəɑɚŮɠ ˊɖɔɏɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɓɘɓɚɘɞɔɟŬűɘəɏɠ 

ŬɜŬűɞɟɏɠ, ŬɜŬɕɐŰɖůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ůŮ ŮˊɑůɖɛŮɠ ɘůŰɞůŮɚɑŭŮɠ űɞɟɏɤɜ (ŭɐɛɤɜ, ɞɟɔŬɜɘůɛɩɜ), 

əŬɗɩɠ əŬɘ ɛɏůɤ ˊɟɞůɤˊɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ əŬŰŬɔɟŬűɐɠ ɛŬɟŰɡɟɘɩɜ Ŭˊɧ əŬŰɞɑəɞɡɠ Űɤɜ 

ˊŮɟɘɞɢɩɜ. ũɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ɛŮɚɏŰɖɠ Ůɗɜɘəɐɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŮɗɜɘəɎ 

ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ əŬɘ ɚɞɔɘůɛɘəɎ, ɧˊɤɠ GIS əŬɘ Űɞ Google EarthÊ. 

ɇŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŰŬ Ůɝɐɠ:   

- ȺɗɜɘəɎ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ Űɖɠ Ⱥɗɜɘəɐɠ Ɉˊɞŭɞɛɐɠ ũŮɤɢɤɟɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ 

(ȺɈũȺɄ) 

- ɊɖűɘŬəɎ ɈɣɞɛŮŰɟɘəɎ ɀɞɜŰɏɚŬ (DEM) (SRTM, EU-DEM, ASTER-GDEM)  

- ȹŮŭɞɛɏɜŬ əɎɚɡɣɖɠ ɔɖɠ əŬɘ ŬɚɚŬɔɐɠ əɎɚɡɣɖɠ ɔɖɠ CORINE Ŭˊɧ Űɖɜ ɡˊɖɟŮůɑŬ 

Copernicus (ŭɘŬɢɟɞɜɘəɎ)  

ɆŰŬ ˊɚŬɑůɘŬ Űɖɠ ɛŮɚɏŰɖɠ Űɖɠ Ůɗɜɘəɐɠ əɚɑɛŬəŬɠ ŮɝŮŰɎůŰɖəŮ ɖ ˊɘɗŬɜɐ ŮˊɑŭɟŬůɖ Űɖɠ 

ɛŮɚɚɞɜŰɘəɐɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ůŮ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ȼ 

ŬɚɚŬɔɐ Űɖɠ ɛɏůɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ŭŮɑəŰɖ Űɞɡ ŮɝŮɚɘůůɧɛŮɜɞɡ 

əɚɑɛŬŰɞɠ, ɔɘŬŰɑ űŬɜŮɟɩɜŮɘ Űɖ ɗŮɟɛɘəɐ ŭɘŬůŰɞɚɐ Űɞɡ ɤəŮŬɜɞɨ ɚɧɔɤ Űɖɠ ɗɏɟɛŬɜůɖɠ ŬɚɚɎ əŬɘ 

Űɖɜ Ŭɨɝɖůɖ Űɖɠ ɤəŮɎɜɘŬɠ ɛɎɕŬɠ ɚɧɔɤ Űɖɠ Űɐɝɖɠ Űɤɜ ůŰɟɤɛɎŰɤɜ ˊɎɔɞɡ əŬɘ ˊŬɔŮŰɩɜɤɜ. ȼ 

ɛŮɚɏŰɖ Űɖɠ ŭɘŬəɨɛŬɜůɖɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɔɑɜŮŰŬɘ ůŮ ˊŬɔəɧůɛɘɞ ŬɚɚɎ əŬɘ 

ˊŮɟɘűŮɟŮɘŬəɧ ŮˊɑˊŮŭɞ. ȼ ɛŬəɟɞˊɟɧɗŮůɛɖ ɛŮɚɏŰɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ 

ŭɨɜŬŰŬɘ ɜŬ ŮˊɘŭŮɘɜɩůŮɘ Űɖ ŭɘɎɓɟɤůɖ Űɤɜ ŬəŰɩɜ, Űɘɠ ˊŬɟɎəŰɘŮɠ ˊɚɖɛɛɨɟŮɠ əŬɘ Űɖ ŭɘŮɑůŭɡůɖ 

Ŭɚɛɡɟɞɨ ɜŮɟɞɨ ůŰɞɡɠ ˊŬɟɎəŰɘɞɡɠ ɡŭɟɞűɧɟɞɡɠ ɞɟɑɕɞɜŰŮɠ.  

ȰɢŮɘ ˊŬɟŬŰɖɟɖɗŮɑ ˊɤɠ Ŭˊɧ Űɞ 1993 ɖ ˊŬɔəɧůɛɘŬ ɛɏůɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ ɏɢŮɘ ŬɡɝɖɗŮɑ 

əŬŰɎ 3,3 Ñ 0,3mm/ɏŰɞɠ Ɏɜɞŭɞɠ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ůɡɜɞɚɘəɐ Ŭɨɝɖůɖ Űɖɠ ůŰɎɗɛɖɠ 9,7cm ŰŬ 

ŰŮɚŮɡŰŬɑŬ 30 ɢɟɧɜɘŬ ˊŬɔəɞůɛɑɤɠ. H ˊɘɗŬɜɐ ˊŬɔəɧůɛɘŬ ɛɏůɖ Ɏɜɞŭɞɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ 

ɗɎɚŬůůŬɠ ɛɏɢɟɘ Űɞ 2050 ŮɑɜŬɘ ɛŮŰŬɝɨ 0,15ï0,23m əŬɘ ɏɤɠ Űɞ 2100 ɛŮŰŬɝɨ 0,28ï0,55m 

(IPCC, 2021; IPCC, 2023; ɄŬˊŬɜɘəɞɚɎɞɡ ə.Ɏ. 2011; URL 26).  

ȼ ɡɣɞɛŮŰɟɘəɐ ˊɚɖɟɞűɞɟɑŬ ŮɑɜŬɘ ɛɘŬ əɟɑůɘɛɖ ˊŬɟɎɛŮŰɟɞɠ ůŮ ŮűŬɟɛɞɔɏɠ ˊɞɚɚɩɜ 

ŮˊɘůŰɖɛɞɜɘəɩɜ ˊŮŭɑɤɜ. ɀɑŬ ɓŬůɘəɐ ˊɖɔɐ ɡɣɞɛŮŰɟɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ŰŬ 

ɣɖűɘŬəɎ ɡɣɞɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ (DEM). ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ 
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ůŰɞ ŭɘɎůŰɖɛŬ Űɤɜ ŮˊɧɛŮɜɤɜ 100 ɢɟɧɜɤɜ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɣɖűɘŬəɎ ɡɣɞɛŮŰɟɘəɎ ɛɞɜŰɏɚŬ 

(DEM) ɓŬůɘůɛɏɜŬ ůŮ ŭɘŬůŰɖɛɘəɏɠ ɛŮŰɟɐůŮɘɠ, ŰŬ ɞˊɞɑŬ ˊŬɟɏɢɞɡɜ ˊŬɔəɧůɛɘŬ əŬɘ ŮɚŮɨɗŮɟɖɠ 

ˊɟɧůɓŬůɖɠ ŭŮŭɞɛɏɜŬ. ɆɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ Shuttle Radar Topography 

Mission (SRTM), Űɞ Advanced Spaceborne Thermal Emission and Reflection Radiometer 

Global Digital Elevation Model (ASTER GDEM) əŬɘ European Union Digital Elevation 

Model (EU-DEM) (ɀɞɡɟŬŰɑŭɖɠ 2010, Mouratidis et al. 2019). ɇɞ ŰŮɚŮɡŰŬɑɞ ŬˊɞŰŮɚŮɑ ɏɜŬ 

ɡɓɟɘŭɘəɧ ˊɟɞɥɧɜ ˊɞɡ ɓŬůɑɕŮŰŬɘ ůŰŬ ŭɡɞ ˊɟɞɖɔɞɨɛŮɜŬ ŬɚɚɎ əŬɘ ůŮ ɟɤůɘəɞɨɠ ŰɞˊɞɔɟŬűɘəɞɨɠ 

ɢɎɟŰŮɠ.  

ɇŬ ˊŮɟɘůůɧŰŮɟŬ EU-DEM ŬˊɞŰŮɚɞɨɜ ɏɜŬ ɣɖűɘŬəɧ ɛɞɜŰɏɚɞ ŮˊɘűɎɜŮɘŬɠ ˊɎɜɤ Ŭˊɧ Űɖɜ 

Ⱥɡɟɩˊɖ. ȼ ˊɟɩŰɖ ɏəŭɞůɖ v1, əɡəɚɞűɧɟɖůŮ Űɞ 2013 ɤůŰɧůɞ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŰɟɘɓɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɏəŭɞůɖ v4. ȼ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ŮɑɜŬɘ 25 m. ɇɞ ASTER GDEM ŬˊɞŰŮɚŮɑ 

ˊŬɔəɧůɛɘɞ ɣɖűɘŬəɧ ɡɣɞɛŮŰɟɘəɧ ɛɞɜŰɏɚɞ, Űɞ ɞˊɞɑɞ ˊŬɟɎɢɗɖəŮ Ŭˊɧ Űɖ ɛɏɗɞŭɞ Űɖɠ 

ůŰŮɟŮɞůəɞˊɑŬɠ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ ASTER. ȼ ˊɟɩŰɖ ɏəŭɞůɖ əɡəɚɞűɧɟɖůŮ Űɞ 2009, Ůɜɩ 

ˊɚɏɞɜ ŮɑɜŬɘ ůŰɖɜ ɏəŭɞůɖ v3 ɏɢŮɘ ɓŮɚŰɘɤɗŮɑ ɖ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɛŮ ɛŮɔŬɚɨŰŮɟɖ ɞɟɘɕɧɜŰɘŬ əŬɘ 

əɎɗŮŰɖ ŬəɟɑɓŮɘŬ. ȼ ɏəŭɞůɖ ŬɡŰɐ ŭɘŬŰɖɟŮɑ Űɖ ɛɞɟűɐ GeoTIFF əŬɘ Űɖɜ ɑŭɘŬ ŭɞɛɐ ˊɚɏɔɛŬŰɞɠ 

ɧˊɤɠ əŬɘ ůŰɘɠ ŭɡɞ ˊɟɞɖɔɞɨɛŮɜŮɠ ɛŮ 30 m ɢɤɟɘəɐ ŬɜɎɚɡůɖ (URL 31). 

ɇŬ SRTM ŮɑɜŬɘ ŭɘŮɗɜɐɠ ŮɟŮɡɜɖŰɘəɐ ˊɟɞůˊɎɗŮɘŬ ˊɞɡ ˊŬɟɏɢŮɘ ɣɖűɘŬəɎ ɡɣɞɛŮŰɟɘəɎ 

ɛɞɜŰɏɚŬ ůɢŮŭɧɜ ůŮ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ. ȷˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ Űɟɞˊɞˊɞɘɖɛɏɜɞ ůɨůŰɖɛŬ 

ɟŬɜŰɎɟ ˊɞɡ ŮəŰɞɝŮɨŰɖəŮ Űɞ 2000. ȼ ˊɟɩŰɖ ɏəŭɞůɖ əɡəɚɞűɧɟɖůŮ Űɞ 2003 əŬɘ Űɞ 2013 

əɡəɚɞűɧɟɖůŮ ɖ ŰɟɑŰɖ ɏəŭɞůɖ ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 30m. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ Űɞɡ EU-DEM ŮɑɜŬɘ, ɧŰɘ ɢɟɖůɘɛɞˊɞɘŮɑ Űɘɛɏɠ NODATA ɔɘŬ ɡɣɧɛŮŰɟŬ ˊɎɜɤ 

Ŭˊɧ ɗɎɚŬůůŮɠ əŬɘ ɤəŮŬɜɞɨɠ, ɧˊɞɡ Űɧůɞ Űɞ ASTER ɧůɞ əŬɘ Űɞ SRTM Ůəɢɤɟɞɨɜ ůŮ ŬɡŰɏɠ 

Űɘɠ ˊŮɟɘɞɢɏɠ ɡɣɧɛŮŰɟɞ 0m. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟŮɛɓɎɚɞɡɜ ɡɣɧɛŮŰɟŬ ɔɘŬ 

ŰɞˊɞɗŮůɑŮɠ ˊɞɚɨ əɞɜŰɎ ůŰɖɜ ŬəŰɐ əŬɘ ɗŬ ŮˊɘůŰɟɏɣɞɡɜ ɛɘŬ Űɘɛɐ NaN ůŮ ɛɏɟɖ ɧˊɞɡ ŰŬ SRTM 

əŬɘ ASTER ŮɜŭɏɢŮŰŬɘ ɜŬ ŮˊɘůŰɟɏɣɞɡɜ ɡɣɧɛŮŰɟɞ 0m ɐ 1m (opentopodata.org, 

land.copernicus.eu, ɀɞɡɟŬŰɑŭɖɠ 2010). 

ɇŬ ɚɞɔɘůɛɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŰŬ Ůɝɐɠ:   

- ȿɞɔɘůɛɘəɧ QUANTUM GIS (QGIS) 

Ʉɘɞ ŬɜŬɚɡŰɘəɎ Űɞ ɚɞɔɘůɛɘəɧ GIS ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮɑɜŬɘ Űɞ QUANTUM GIS (QGIS). 

ɇɞ Quantum GIS (QGIS) ŬɜŬˊŰɨɢɗɖəŮ ůŰɘɠ Ŭɟɢɏɠ Űɞɡ 2002, əŬɘ ɖ Ȱəŭɞůɖ 1.0 əɡəɚɞűɧɟɖůŮ 

Űɞɜ ȽŬɜɞɡɎɟɘɞ Űɞɡ 2009. ɆɡɜŰɖɟŮɑŰŬɘ Ŭˊɧ ɛɘŬ ɞɛɎŭŬ ŮɗŮɚɞɜŰɩɜ ˊɟɞɔɟŬɛɛŬŰɘůŰɩɜ ˊɞɡ 

ŭɖɛɘɞɡɟɔɞɨɜ ŰŬəŰɘəɎ ŮɜɖɛŮɟɩůŮɘɠ əŬɘ ŭɘɞɟɗɩůŮɘɠ ůűŬɚɛɎŰɤɜ. ȰɢŮɘ ɛŮŰŬűɟŬůŰŮɑ ůŮ 48 

ɔɚɩůůŮɠ, ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ əŬɘ ɖ Ůɚɚɖɜɘəɐ, əŬɘ ɖ ŮűŬɟɛɞɔɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŭɘŮɗɜɩɠ ůŮ 

ŬəŬŭɖɛŬɥəɎ əŬɘ ŮˊŬɔɔŮɚɛŬŰɘəɎ ˊŮɟɘɓɎɚɚɞɜŰŬ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ŮɑɜŬɘ ŮɨɢɟɖůŰɞ əŬɘ ɏɢŮɘ 

ŮɡɢɎɟɘůŰɞ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɞɜ ɢɟɐůŰɖ, əŬɗɩɠ ˊŬɟɏɢŮɘ ɧɚŮɠ Űɘɠ əɞɘɜɏɠ ɚŮɘŰɞɡɟɔɑŮɠ 

əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɔɜɤɟɑůɛŬŰŬ ŬɜŰɑůŰɞɘɢɤɜ ůɡůŰɖɛɎŰɤɜ. ɈˊɞůŰɖɟɑɕŮɘ ŭɘɎűɞɟŮɠ 

ɣɖűɘŭɤŰɏɠ (raster) əŬɘ ŭɘŬɜɡůɛŬŰɘəɏɠ (vector) ɛɞɟűɏɠ ůŰɞɘɢŮɑɤɜ, ɛŮ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ˊɟɞůɗɏŰɞɜŰŬɘ ŮɨəɞɚŬ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Ůˊɘˊɚɏɞɜ plugins. ȰɢŮɘ ɛɘəɟɧ 

ɛɏɔŮɗɞɠ ŬɟɢŮɑɞɡ ůŮ ůɨɔəɟɘůɖ ɛŮ ŰŬ ŮɛˊɞɟɘəɎ GIS əŬɘ ŬˊŬɘŰŮɑ ɚɘɔɧŰŮɟɖ ɛɜɐɛɖ RAM əŬɘ 

ŮˊŮɝŮɟɔŬůŰɘəɐ ɘůɢɨ. ȼ ɏəŭɞůɖ Űɞɡ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ 

ŭɘŬŰɟɘɓɐɠ ŮɑɜŬɘ ɖ QGIS 3.16 Hannover. 

- ȿɞɔɘůɛɘəɧ ArcGISÊ 

ȼ ɏəŭɞůɖ 10 Űɞɡ Ůɛˊɞɟɘəɞɨ ɚɞɔɘůɛɘəɞɨ GIS Űɖɠ ESRIÊ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮˊɘɚŮəŰɘəɎ əŬŰɎ 

Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡ ůɡɜɧɚɞɡ Űɤɜ ɔŮɤɢɤɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ (ɔŮɤɓɎůɖ Ůɗɜɘəɐɠ əɚɑɛŬəŬɠ, 

ŭɞɟɡűɞɟɘəɎ ŭŮŭɞɛɏɜŬ, DEM ə.ɚˊ.), ɔɘŬ Űɖ ŭɘŮɡəɧɚɡɜůɖ Űɤɜ ŭɘŬŭɘəŬůɘɩɜ, Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ 

Űɖ ɓɏɚŰɘůŰɖ ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

- ȹɘŬŭɘəŰɡŬəɐ ȺűŬɟɛɞɔɐ Google EarthÊ 
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ɇɞ Google EarthÊ ŮɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ Űɖɠ ũɖɠ əŬɘ ŮɚŮɨɗŮɟŬ 

ŭɘŬɗɏůɘɛɞ ůŰɞ ŭɘŬŭɑəŰɡɞ. ȾŬŰŬůəŮɡɎůŰɖəŮ Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ Keyhole Inc. ɛŮ Űɞ ɧɜɞɛŬ Earth 

Viewer 3D, ŬɚɚɎ Űɞ 2004 ɖ ŮŰŬɘɟŮɑŬ ŮɝŬɔɞɟɎůŰɖəŮ Ŭˊɧ Űɖɜ Google əŬɘ ɏɚŬɓŮ Űɞ ɧɜɞɛŬ 

Google EarthÊ. ɇɞ ˊɟɧɔɟŬɛɛŬ ůɡɜɗɏŰŮɘ ŮɘəɧɜŮɠ əŬɘ ˊɚɖɟɞűɞɟɑŮɠ ɛɏůɤ ŭɞɟɡűɞɟɘəɩɜ 

Ůɘəɧɜɤɜ əŬɘ ŭŮŭɞɛɏɜɤɜ GIS. 

- ɄɚŬŰűɧɟɛŬ Corine Land Cover Copernicus 

Ⱥˊɘˊɚɏɞɜ ɗɏɛŬ ɛŮɚɏŰɖɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ ŬˊɞŰŮɚŮɑ ɖ ɛŮŰŬɓɞɚɐ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ ůŮ ůɢɏůɖ ɛŮ 

ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ˊɚŬŰűɧɟɛŬ Corine Land Cover 

Copernicus, ɖ ɞˊɞɑŬ ́ ŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɚɐɣɖɠ ˊɚɖɟɞűɞɟɘɩɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ əɎɚɡɣɖ ɔɖɠ 

əŬɘ Űɘɠ ɛŮŰŬɓɞɚɏɠ ˊɞɡ ůɖɛŮɘɩɜɞɜŰŬɘ ůŮ ŬɡŰɐ. ɆɡɔəŮəɟɘɛɏɜŬ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ ŭɘŮɝŬɔɤɔɐɠ 

Űɖɠ ŭɘŬŰɟɘɓɐɠ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŮɑɜŬɘ ŭɘŬɗɏůɘɛŬ Ŭűɞɟɞɨɜ Űɘɠ ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ 2000-2006, 

2006-2012, 2012-2018. ũɘŬ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ 

ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŰŬ ˊɘɞ ˊɟɧůűŬŰŬ Ŭˊɧ ŬɡŰɎ ŰŬ ŭŮŭɞɛɏɜŬ, ŭɖɚŬŭɐ Űɤɜ ŮŰɩɜ 2012-2018. 

4.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ 

 

ũɘŬ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ɛŮɚɏŰɖɠ Űɖɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɛŮɚŮŰɐɗɖəŮ ɖ ɜɐůɞɠ ɀɐɚɞɠ. ɆŰɖ ɛɘəɟɐ 

ŬɡŰɐ əɚɑɛŬəŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əɡɟɑɤɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ ɞˊŰɘəɞɨɠ 

ŬɘůɗɖŰɐɟŮɠ ɐ ɟŬɜŰɎɟ ˊɞɡ űɏɟɞɡɜ ɞɘ ŭɞɟɡűɧɟɞɘ. ȼ əɚɑɛŬəŬ ŬɡŰɐ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ɛŮɚɏŰɖ 

Űɖɠ ůɡɛɓɞɚɐɠ Űɖɠ ȹɘŬůŰɖɛɘəɐɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ. ũɘŬ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɛŮɚɏŰɖɠ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰɖɚŮˊɘůəɞˊɘəɎ, ɎɚɚŬ əŬɘ ɔŮɤɢɤɟɘəɎ, ɓɘɓɚɘɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ, əŬɗɩɠ 

əŬɘ ɚɞɔɘůɛɘəɎ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɞɡɠ.  

 

ɇŬ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŰŬ Ůɝɐɠ: 

- ŪŮɟɛɘəɏɠ ŮɘəɧɜŮɠ Landsat-7/ETM+ (əŬɜɎɚɘ 6), ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ 60m 

- ȺɘəɧɜŮɠ Landsat-4 & 5/TM, ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ 30m 

- ɃˊŰɘəɎ ŭŮŭɞɛɏɜŬ Copernicus Sentinel-2, ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ ɏɤɠ 10m 

- ɃˊŰɘəɎ, ŮɛˊɞɟɘəɎ ŭŮŭɞɛɏɜŬ ˊɞɚɨ ɡɣɖɚɐɠ (0.5m-0.7m) ŬɜɎɚɡůɖɠ:PleiadesÊ 

(AIRBUSÊ) əŬɘ Worldview-2Ê (MaxarÊ) 

- ȹŮŭɞɛɏɜŬ ŭɞɟɡűɞɟɘəɐɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ ɟŬɜŰɎɟ (InSAR) Ŭˊɧ Űɖɜ ŬˊɞůŰɞɚɐ 
Sentinel-1 (Copernicus) 

- ɊɖűɘŬəɎ ɈɣɞɛŮŰɟɘəɎ ɀɞɜŰɏɚŬ (DEM): SRTM, EU-DEM, ASTER-GDEM (ɓɚ.§ 

4.1) 

- ȹŮŭɞɛɏɜŬ əɎɚɡɣɖɠ ɔɖɠ əŬɘ ŬɚɚŬɔɐɠ əɎɚɡɣɖɠ ɔɖɠ CORINEŬˊɧ Űɖɜ ɡˊɖɟŮůɑŬ 

Copernicus(ŭɘŬɢɟɞɜɘəɎ) (ɓɚ. § 4.1) 

Ƀɘ ŭɞɟɡűɧɟɞɘ Űɖɠ ůŮɘɟɎɠ Landsat ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ůɡɟɏɤɠ ůŮ ŭɘɎűɞɟŮɠ ŰɖɚŮˊɘůəɞˊɘəɏɠ 

ŮűŬɟɛɞɔɏɠ, ɧˊɤɠ ɖ ŬɜɑɢɜŮɡůɖ ŬɚɚŬɔɩɜ, ɖ ŰŬɝɘɜɧɛɖůɖ əɎɚɡɣɖɠ ɔɖɠ əŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ 

ŭŮɘəŰɩɜ ɓɚɎůŰɖůɖɠ (Zhu et al., 2018). ȿɧɔɤ Űɞɡ ɡɣɖɚɞɨ əɧůŰɞɡɠ ˊɟɘɜ Űɞ 2008 ɖ ́ ɚŮɘɞɣɖűɑŬ 

Űɤɜ ɛŮɚŮŰɖŰɩɜ ɢɟɖůɘɛɞˊɞɘɞɨůŬɜ ɔɘŬ Űɘɠ ŬɜŬɚɨůŮɘɠ Űɞɡɠ ɛɑŬ ɐ ɛŮɟɘəɏɠ ŮɘəɧɜŮɠ Landsat ɢɤɟɑɠ 

ɜŮűɞəɎɚɡɣɖ, ɞɘ ɞˊɞɑŮɠ ŬˊɞəŰɐɗɖəŬɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɖɛŮɟɞɛɖɜɑŮɠ (Loveland & Dwyer, 

2012). ȷˊɧ Űɞ 2008 əɘ ɏˊŮɘŰŬ ɞɘ ŮɘəɧɜŮɠ ŭɘŬŰɑɗŮɜŰŬɘ ŭɤɟŮɎɜ əŬɘ ɛŮ ŬɜɞɘɢŰɐ ˊɟɧůɓŬůɖ ůŮ 

ɞɚɧəɚɖɟɞ Űɞ ŬɟɢŮɑɞ Űɤɜ ŭɞɟɡűɧɟɤɜ Landsat (Woodcock et al. 2008, Wulder et al. 2012), 

ɞˊɧŰŮ ŬɝɘɞˊɞɘɞɨɜŰŬɘ Ůɡɟɏɤɠ ɢɟɞɜɞůŮɘɟɏɠ Űɤɜ Ůɜ ɚɧɔɤ ŭŮŭɞɛɏɜɤɜ. 
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ȳůɞɜ ŬűɞɟɎ Űɖ ɛŮɚɏŰɖ Űɖɠ ɔŮɤɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ ůŰɖ ɜɐůɞ ɀɐɚɞ, ŬɡŰɐ ɛŮɚŮŰɐɗɖəŮ ɛŮ 

Űɖ ɢɟɐůɖ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. ũɘŬ Űɖɜ ɚɐɣɖ Űɤɜ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɞɟɡűɧɟɞɘ ˊɞɡ űɏɟɞɡɜ ŬɘůɗɖŰɐɟŮɠ ɛŮ ɗŮɛŬŰɘəɧ ɢŬɟŰɞɔɟɎűɞ. ȼ 

ɢɟɞɜɞůŮɘɟɎ Landsat ɏɢŮɘ ŭɞɟɡűɧɟɞɡɠ Ŭˊɧ Űɞ 1972 ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɞɜ Landsat 1,2,3 əŬɘ 

űŰɎɜɞɜŰŬɠ ůŰɞɜ Landsat 9 ˊɞɡ ŮəŰɞɝŮɨŰɖəŮ Űɞ 2021. ȺɝŬɑɟŮůɖ ŬˊɞŰŮɚŮɑ ɞ ŭɞɟɡűɧɟɞɠ 

Landsat 6, ɞ ɞˊɞɑɞɠ ŮəŰɞɝŮɨŰɖəŮ Űɞ 1993, ŬɚɚɎ ŭŮɜ əŬŰɎűŮɟŮ ɜŬ ɛˊŮɘ ˊɞŰɏ ůŮ ŰɟɞɢɘɎ.  

Ƀɘ ŭɞɟɡűɧɟɞɘ Landsat-4 əŬɘ Landsat-5 ˊɞɡ ŰɏɗɖəŬɜ ůŮ ŰɟɞɢɘɎ ůŰɘɠ 16/07/1982 əŬɘ 

01/03/1984 ŬɜŰɑůŰɞɘɢŬ ŬˊɞŰŮɚɞɨɜ Űɖ ůɡɜɏɢŮɘŬ Űɤɜ ŭɞɟɡűɧɟɤɜ ˊɟɩŰɖɠ ɔŮɜɘɎɠ. ɇɞ ɨɣɞɠ 

ŰɟɞɢɘɎɠ Űɞɡɠ ɛŮɘɩɗɖəŮ Ŭˊɧ ŰŬ 900Km ˊɞɡ ŮɑɢŬɜ ɞɘ ŭɞɟɡűɧɟɞɘ ˊɟɩŰɖɠ ɔŮɜɘɎɠ, ůŰŬ 705Km. 

ȷɡŰɐ ɖ ɛŮɑɤůɖ Űɞɡ ɨɣɞɡɠ ɏɔɘɜŮ ɔɘŬ ɜŬ ɡˊɎɟɢŮɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Ůˊɘŭɘɧɟɗɤůɖɠ Ŭˊɧ ŰŬ 

ŭɘŬůŰɖɛɘəɎ ɚŮɤűɞɟŮɑŬ əŬɘ ɜŬ ɓŮɚŰɘɩɜŮŰŬɘ ɖ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ (IFOV). ȼ ŰɟɞɢɘɎ 

Űɞɡɠ ˊŬɟŬɛɏɜŮɘ əɡəɚɘəɐ, ɖɚɘɞůɨɔɢɟɞɜɖ əŬɘ ůɢŮŭɧɜ ˊɞɚɘəɐ. Ƀɘ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ űɏɟɞɡɜ ɞɘ 

Landsat-4 əŬɘ Landsat-5 ŮɑɜŬɘ ɞ ˊɞɚɡűŬůɛŬŰɘəɧɠ ůŬɟɤŰɐɠ MSS əŬɘ ɞ ɇɀ («ɗŮɛŬŰɘəɧɠ 

ɢŬɟŰɞɔɟɎűɞɠ»). 

Ƀ ŭɞɟɡűɧɟɞɠ Landsat-7 ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 15 ȷˊɟɘɚɑɞɡ 1999 əŬɘ Ŭűɞɨ ɞɚɞəɚɐɟɤůŮ Űɘɠ 

ŭɘŮɟɔŬůɑŮɠ Ůɚɏɔɢɞɡ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ůɡůŰɖɛɎŰɤɜ ˊɞɡ ɛŮŰŬűɏɟŮɘ, ɎɟɢɘůŮ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

Űɖɜ ŮˊɘɢŮɘɟɖůɘŬəɐ Űɞɡ űɎůɖ. Ƀ ŭɞɟɡűɧɟɞɠ əɘɜŮɑŰŬɘ ůŮ ŰɟɞɢɘɎ ɔɨɟɤ Ŭˊɧ Űɖ ũɖ ůŮ ɨɣɞɠ 

ˊŮɟɑˊɞɡ 705Km. ɀŮŰŬűɏɟŮɘ ɏɜŬɜ ȸŮɚŰɘɤɛɏɜɞ ŪŮɛŬŰɘəɧ ɉŬɟŰɞɔɟɎűɞ (ȺTM+, Enhanced 

Thematic Mapper Plus), ůŮ ůɢɏůɖ ɛŮ Űɞɜ Ŭˊɚɧ ŪŮɛŬŰɘəɧ ɉŬɟŰɞɔɟɎűɞ (ɇɀ) ˊɞɡ ɛŮŰɏűŮɟŮ ɞ 

Landsat 4 əŬɘ Landsat-5.  

ɇŬ ɓŬůɘəɧŰŮɟŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ ŭɞɟɡűɧɟɞɡ Landsat-7 ŮɑɜŬɘ: 1. ɄŮɟɘɏɢŮɘ ɏɜŬ 

ˊŬɔɢɟɤɛŬŰɘəɧ əŬɜɎɚɘ ɛŮ 15m ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ. 2.Űɞ ˊŬɔɢɟɤɛŬŰɘəɧ əŬɜɎɚɘ 

əŬŰŬɔɟɎűŮɘ ŭŮŭɞɛɏɜŬ ůŰɞ ŭɘɎůŰɖɛŬ 0,52 - 0,9ɛm, ˊɟɎɔɛŬ ˊɞɡ ˊɟɞůŭɑŭŮɘ ɓŮɚŰɘɤɛɏɜɞ ɚɧɔɞ 

ůɐɛŬŰɞɠ/ɗɞɟɨɓɞɡ əŬɘ əŬŰô ŮˊɏəŰŬůɖ əŬɚɨŰŮɟɞ ŭɘŬɢɤɟɘůɛɧ Űɖɠ ɓɚɎůŰɖůɖɠ. 3.ɖ ŰŬɡŰɧɢɟɞɜɖ 

ŮɔəŬŰɎůŰŬůɖ ɛŮ ŰŬ ˊɞɚɡűŬůɛŬŰɘəɎ əŬɜɎɚɘŬ ŭɑɜŮɘ ŮɝŬɘɟŮŰɘəɐ ˊɞɘɧŰɖŰŬ, ɧŰŬɜ ŰŬ ŭŮŭɞɛɏɜŬ 

Űɞɡɠ ůɡɔɢɤɜŮɨɞɜŰŬɘ. 4. Űɞ ɜɏɞ ɗŮɟɛɘəɧ əŬɜɎɚɘ 6 (Band) ɏɢŮɘ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ 

60m (ůŮ ůɢɏůɖ ɛŮ ŰŬ 120m ˊɞɡ ŮɑɢŮ ůŮ ɧɚɞɡɠ Űɞɡɠ ˊɟɞɖɔɞɨɛŮɜɞɡɠ ŭɞɟɡűɧɟɞɡɠ ɖ ůŮɘɟɎ 

Landsat). 5. Ƀ əɨəɚɞɠ ŮˊŬɜŬɚɖɣɘɛɧŰɖŰŬɠ ŬˊɧəŰɖůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɜ ŭɞɟɡűɧɟɞ ɔɘŬ 

Űɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ ŮɑɜŬɘ 16 ɖɛɏɟŮɠ.  

Ƀ ŭɞɟɡűɧɟɞɠ Landsat-8 ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 11 ūŮɓɟɞɡŬɟɑɞɡ 2013 Ŭˊɧ Űɖɜ ŬŮɟɞˊɞɟɘəɐ ɓɎůɖ 

Vandenberg ůŰɖɜ ȾŬɚɘűɧɟɜɘŬ, əŬɘ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖ NASA ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖɜ 

ũŮɤɚɞɔɘəɐ Ɉ́ ɖɟŮůɑŬ Űɤɜ ȼɄȷ (USGS). Ƀɘ ŭɨɞ ŬɘůɗɖŰɐɟŮɠ ˊɞɡ űɏɟŮɘ ˊŬɟɏɢɞɡɜ Ůˊɞɢɘəɐ 

əɎɚɡɣɖ Űɖɠ ˊŬɔəɧůɛɘŬɠ ɝɖɟɎɠ ůŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 30m ɔɘŬ ŰŬ əŬɜɎɚɘŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ 

ɞɟŬŰɧ, əɞɜŰɘɜɧ ɡˊɏɟɡɗɟɞ əŬɘ ɛɘəɟɞəɡɛŬŰɘəɧ ɡˊɏɟɡɗɟɞ, 100m ɔɘŬ ŰŬ ɗŮɟɛɘəɎ əŬɜɎɚɘŬ əŬɘ 

15m ɔɘŬ Űɞ ˊŬɔɢɟɤɛŬŰɘəɧ əŬɜɎɚɘ. ȳůɞɜ ŬűɞɟɎ Űɞɜ ŬɘůɗɖŰɐɟŬ TIRS, ůɡɚɚɏɔŮɘ ŭŮŭɞɛɏɜŬ ůŮ 

ŭɨɞ űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ ůŰɞ ŰɛɐɛŬ Űɞɡ ɗŮɟɛɘəɞɨ ɡˊɏɟɡɗɟɞɡ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ 

ˊɟɞɖɔɞɨɛŮɜɞɡɠ ŭɞɟɡűɧɟɞɡɠ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Landsat ůŰɞɡɠ ɞˊɞɑɞɡɠ ɡˊɐɟɢŮ ɛɧɜɞ ɏɜŬ 

űŬůɛŬŰɘəɧ əŬɜɎɚɘ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŰɛɐɛŬ Űɞɡ ɖɚŮəŰɟɞɛŬɔɜɖŰɘəɞɨ űɎůɛŬŰɞɠ. Ƀ Landsat-

8 ŬˊɞůŰɏɚɚŮɘ ˊŮɟɑˊɞɡ 400 ɚɐɣŮɘɠ Ůɘəɧɜɤɜ ŬɜɎ ɖɛɏɟŬ ůŰɞ ŬɟɢŮɑɞ ŭŮŭɞɛɏɜɤɜ Űɞɡ USGS (150 

ˊŬɟŬˊɎɜɤ Ŭˊɧ Űɞɜ Landsat-7), ŬɡɝɎɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ɚɐɣŮɘɠ Ůɘəɧɜɤɜ ɢɤɟɑɠ 

ůɨɜɜŮűŬ. ɆŰŬ ūŬůɛŬŰɘəɎ ȾŬɜɎɚɘŬ (Bands) 10 əŬɘ 11 ɓɟɑůəɞɜŰŬɘ ůŰɞ ɗŮɟɛɘəɧ ɡˊɏɟɡɗɟɞ əŬɘ 

əŬŰŬɔɟɎűɞɡɜ Űɖ ɗŮɟɛɧŰɖŰŬ. ȷɜŰɑ ɔɘŬ Űɖ ɛɏŰɟɖůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ Űɞɡ ŬɏɟŬ, ɧˊɤɠ ůŰɞɡɠ 

ɛŮŰŮɤɟɞɚɞɔɘəɞɨɠ ůŰŬɗɛɞɨɠ, əŬŰŬɔɟɎűŮŰŬɘ ɖ ɗŮɟɛɞəɟŬůɑŬ Űɞɡ ŮŭɎűɞɡɠ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ 

ůɡɜɐɗɤɠ ŬɟəŮŰɎ ɗŮɟɛɧŰŮɟɞ. 

Ƀ ŭɞɟɡűɧɟɞɠ Landsat-9 ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 27 ɆŮˊŰŮɛɓɟɑɞɡ 2021 Ŭˊɧ Űɖɜ ŬŮɟɞˊɞɟɘəɐ ɓɎůɖ 

Vandenberg ůŰɖɜ ȾŬɚɘűɧɟɜɘŬ, əŬɘ ŬɜŬˊŰɨɢɗɖəŮ Ŭˊɧ Űɖ NASA ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖɜ 

ũŮɤɚɞɔɘəɐ Ɉ́ ɖɟŮůɑŬ Űɤɜ ȼɄȷ (USGS). ɇŬ ɧɟɔŬɜŬ ˊɞɡ űɏɟŮɘ ɞ ŭɞɟɡűɧɟɞɠ ŮɑɜŬɘ 

ɓŮɚŰɘɤɛɏɜŬ ŬɜŰɑɔɟŬűŬ Űɞɡ ŭɞɟɡűɧɟɞɡ Landsat-8, ŰŬ ɞˊɞɑŬ ɐŭɖ ˊŬɟɏɢɞɡɜ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ŮɑɜŬɘ ɟŬŭɘɞɛŮŰɟɘəɎ əŬɘ ɔŮɤɛŮŰɟɘəɎ ŬɜɩŰŮɟŬ Ŭˊɧ ŰŬ ɧɟɔŬɜŬ ůŮ ŭɞɟɡűɧɟɞɡɠ Landsat 

ˊɟɞɖɔɞɨɛŮɜɖɠ ɔŮɜɘɎɠ. Ƀ ɗŮɟɛɘəɧɠ ŬɘůɗɖŰɐɟŬɠ ɡˊŮɟɨɗɟɤɜ 2 (TIRS-2) Űɞɡ Landsat-9 ɛŮŰɟɎ 
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Űɖ ɗŮɟɛɘəɐ ŬəŰɘɜɞɓɞɚɑŬ ˊɞɡ ŮəˊɏɛˊŮŰŬɘ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ɔɖɠ ůŮ ŭɨɞ ɗŮɟɛɘəɏɠ 

ɡˊɏɟɡɗɟŮɠ ɕɩɜŮɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ ɑŭɘŬ ŰŮɢɜɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɞ TIRS 

ůŰɞ Landsat-8, ɤůŰɧůɞ Űɞ TIRS-2 ŮɑɜŬɘ ɛɘŬ ɓŮɚŰɘɤɛɏɜɖ ɏəŭɞůɖ Űɞɡ TIRS Űɞɡ Landsat-8. 

Űɧůɞ ɧůɞɜ ŬűɞɟɎ Űɖɜ əŬŰɖɔɞɟɑŬ əɘɜŭɨɜɞɡ Űɞɡ ɞɟɔɎɜɞɡ ɧůɞ əŬɘ Űɞɜ ůɢŮŭɘŬůɛɧ ɔɘŬ Űɖɜ 

ŮɚŬɢɘůŰɞˊɞɑɖůɖ Űɞɡ ŬŭɏůˊɞŰɞɡ űɤŰɧɠ. ɇɞ TIRS-2 ˊŬɟɏɢŮɘ ŭɨɞ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ ɛŮ ɛɏɔɘůŰɖ 

ŬˊɧůŰŬůɖ ŭŮɘɔɛŬŰɞɚɖɣɑŬɠ ŮŭɎűɞɡɠ, Űɧůɞ ŮɜŰɧɠ ɧůɞ əŬɘ ůŮ ŮɔəɎɟůɘŬ ŰɟɞɢɘɎ, 100m (328 

ˊɧŭɘŬ) əŬɘ ɔɘŬ Űɘɠ ŭɨɞ ɕɩɜŮɠ. 

ɆŮ ůɡɜɏɢŮɘŬ ɧůɞɜ ŬɜŬűɏɟɗɖəŬɜ, ɖ ɛŮɚɏŰɖ Űɖɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ ŭɨɜŬŰŬɘ 

ɜŬ ɛŮɚŮŰɖɗŮɑ ɛɏůɤ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ɞɘ ŭɞɟɡűɧɟɞɘ Űɖɠ ůŮɘɟɎɠ 

Landsat űɏɟɞɡɜ ŬɘůɗɖŰɐɟŮɠ ɛŮ ɗŮɛŬŰɘəɧ ɢŬɟŰɞɔɟɎűɞ. Ƀɘ ŭɞɟɡűɧɟɞɘ Landsat-4 əŬɘ Landsat-

5, űɏɟɞɡɜ ŬɘůɗɖŰɐɟŬ TM - Thematic Mapper, ɞ Landsat-7 űɏɟŮɘ ɏɜŬɜ ȸŮɚŰɘɤɛɏɜɞ ŪŮɛŬŰɘəɧ 

ɉŬɟŰɞɔɟɎűɞ (ȺTM+, Enhanced Thematic Mapper Plus)- əŬɘ ɞɘ ŭɞɟɡűɧɟɞɘ Landsat-8 əŬɘ 

Landsat-9 űɏɟɞɡɜ ɏɜŬɜ ŬɘůɗɖŰɐɟŬ TIRS (Thermal InfraRed Sensor) ɔɘŬ Űɖɜ ˊɟɞůŭɘɞɟɘůɛɧ 

ɗŮɟɛɘəɐɠ ɢŬɟŰɞɔɟɎűɖůɖɠ.  

Ƀ ŪŮɛŬŰɘəɧɠ ɉŬɟŰɞɔɟɎűɞɠ (TM - Thematic Mapper) ŮɑɜŬɘ ɏɜŬɠ ŬɘůɗɖŰɐɟŬɠ ɛŮ 

ˊɞɚɡűŬůɛŬŰɘəɐ ůɎɟɤůɖ, ˊɞɡ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ŮˊɘŰɡɔɢɎɜŮɘ ɡɣɖɚɧŰŮɟɖ ŬɜɎɚɡůɖ 

ŮɘəɧɜŬɠ, ŮɡəɟɘɜɏůŰŮɟɞ űŬůɛŬŰɘəɧ ŭɘŬɢɤɟɘůɛɧ, ɓŮɚŰɘɤɛɏɜɖ ɔŮɤɛŮŰɟɘəɐ ˊɘůŰɧŰɖŰŬ, 

ɛŮɔŬɚɨŰŮɟɖ ɟŬŭɘɞɛŮŰɟɘəɐ ŬəɟɑɓŮɘŬ əŬɘ ŬɜɎɚɡůɖ ůŮ ůɢɏůɖ ɛŮ Űɞɜ ŬɘůɗɖŰɐɟŬ MSS. Ƀ 

ŬɘůɗɖŰɐɟŬɠ TM ɏɢŮɘ ŮˊŰɎ űŬůɛŬŰɘəɎ əŬɜɎɚɘŬ (Bands) ůŰŬ ɞˊɞɑŬ ŬɜɘɢɜŮɨɞɜŰŬɘ ŰŬɡŰɧɢɟɞɜŬ 

ŰŬ ŭŮŭɞɛɏɜŬ. ɇɞ əŬɜɎɚɘ 6 ŬɜɘɢɜŮɨŮɘ Űɖ ɗŮɟɛɘəɐ ɡˊɏɟɡɗɟɖ ŬəŰɘɜɞɓɞɚɑŬ. ɀɘŬ ůəɖɜɐ TM ɏɢŮɘ 

ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ (IFOV) 30m x 30m ůŰɘɠ ɕɩɜŮɠ 1 ɏɤɠ 5 əŬɘ 7 (ɞɟŬŰɞɨ, əɞɜŰɘɜɞɨ 

- ɛɏůɞɡ ɡˊɏɟɡɗɟɞɡ), Ůɜɩ ůŰɞ əŬɜɎɚɘ 6 (ɗŮɟɛɘəɐ ɕɩɜɖ) ɏɢŮɘ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ 

(IFOV) 120m x 120m (nasa.gov).  

Ƀ ȸŮɚŰɘɤɛɏɜɞɠ ŪŮɛŬŰɘəɧɠ ɉŬɟŰɞɔɟɎűɞɠ (ȺTM+, Enhanced Thematic Mapper Plus) 

ŬˊɞŰɡˊɩɜŮɘ ŭŮŭɞɛɏɜŬ ůŮ ŮˊŰɎ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ, ɧˊɤɠ əŬɘ ɞ ɇɀ, ŬɚɚɎ ɛŮ ɛɘŬ Ůˊɘˊɚɏɞɜ ɕɩɜɖ 

ˊŬɔɢɟɤɛŬŰɘəɐ 0,52 -0,90ɛm (ˊɟɎůɘɜɞ - ɡˊɏɟɡɗɟɞ ŬɜɎəɚŬůɖɠ) əŬɘ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ 

ɘəŬɜɧŰɖŰŬ (IFOV) 15m. ɀɘŬ Ŭəɧɛɖ ŭɘŬűɞɟɎ ɛŮ Űɞɜ ŬɘůɗɖŰɐɟŬ ɇɀ ŮɑɜŬɘ ɖ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ 

ɘəŬɜɧŰɖŰŬ (IFOV) Űɞɡ ɗŮɟɛɘəɞɨ əŬɜŬɚɘɞɨ 6 ˊɞɡ ŮɑɜŬɘ 60m (URL 06 www.usgs.gov). ɇɏɚɞɠ 

ɞ ŬɘůɗɖŰɐɟŬɠ TIRS (Thermal InfraRed Sensor) ɚŬɛɓɎɜŮɘ ŮɘəɧɜŮɠ ůŰɞ ɗŮɟɛɘəɧ Ůɨɟɞɠ (10 - 

12,5ɛm) əŬɘ ɛŮŰɟɎ Űɖ ɗŮɟɛɞəɟŬůɑŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ũɖɠ ůŮ ŭɨɞ ɗŮɟɛɘəɏɠ ɕɩɜŮɠ (əŬɜɎɚɘ 

10 əŬɘ 11) ɛŮ ɢɤɟɘəɐ ŭɘŬəɟɘŰɘəɐ ɘəŬɜɧŰɖŰŬ (IFOV) 100m (Barsi et al., 2014). 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ŭɘɎɓɟɤůɖɠ Űɞɡ ŮŭɎűɞɡɠ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŭŮŭɞɛɏɜŬ ɞˊŰɘəɎ 

əŬɘ ŭŮŭɞɛɏɜŬ ɟŬɜŰɎɟ. Ƀ ŭɞɟɡűɧɟɞɠ Sentinel-1 ŮɑɜŬɘ ɞ ˊɟɩŰɞɠ ŭɞɟɡűɧɟɞɠ Űɞɡ ɄɟɞɔɟɎɛɛŬŰɞɠ 

Copernicus ˊɞɡ ŭɘŮɝɎɔŮŰŬɘ ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞɜ ȺɡɟɤˊŬɥəɧ ɃɟɔŬɜɘůɛɧ ȹɘŬůŰɐɛŬŰɞɠ. ȼ 

ŬˊɞůŰɞɚɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ŭɞɟɡűɧɟɞɡɠ, Űɞɜ Sentinel-1A ˊɞɡ ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 3 

ȷˊɟɘɚɑɞɡ 2014 əŬɘ Űɞɜ Sentinel-1B ˊɞɡ ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 25 ȷˊɟɘɚɑɞɡ 2016, ɞɘ ɞˊɞɑɞɘ 

ɛɞɘɟɎɕɞɜŰŬɜ Űɞ ɑŭɘɞ ŰɟɞɢɘŬəɧ ŮˊɑˊŮŭɞ. Ƀɘ ŭɞɟɡűɧɟɞɘ Sentinel-1 űɏɟɞɡɜ ɏɜŬ ɧɟɔŬɜɞ ɟŬɜŰɎɟ 

ɛŮ ůɡɜɗŮŰɘəɧ ŭɘɎűɟŬɔɛŬ ɕɩɜɖɠ C Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ɛɘŬ ůɡɚɚɞɔɐ ŭŮŭɞɛɏɜɤɜ ˊŬɜŰɧɠ əŬɘɟɞɨ, 

ɛɏɟŬ ɐ ɜɨɢŰŬ. ȷɡŰɧ Űɞ ɧɟɔŬɜɞ ɏɢŮɘ ɢɤɟɘəɐ ŬɜɎɚɡůɖ ɏɤɠ 5m. Ƀ ŭɞɟɡűɧɟɞɠ ˊŮɟɘůŰɟɏűŮŰŬɘ 

ɔɨɟɤ Ŭˊɧ ɛɘŬ ɖɚɘŬəɐ-ůɨɔɢɟɞɜɖ ŰɟɞɢɘɎ, ůɢŮŭɧɜ ˊɞɚɘəɐ. ȼ ŰɟɞɢɘɎ ɏɢŮɘ əɨəɚɞ ŮˊŬɜɎɚɖɣɖɠ 12 

ɖɛŮɟɩɜ əŬɘ ɞɚɞəɚɖɟɩɜŮɘ 175 Űɟɞɢɘɏɠ ŬɜɎ əɨəɚɞ. 

ȷɜŰɑůŰɞɘɢŬ, ɖ ŬˊɞůŰɞɚɐ Sentinel-2 ŮɑɜŬɘ ɛɘŬ Ŭəɧɛɖ ŬˊɞůŰɞɚɐ ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ Ŭˊɧ 

Űɞ ˊɟɧɔɟŬɛɛŬ Copernicus. ȰɢŮɘ ŬɜŬˊŰɡɢɗŮɑ əŬɘ ɚŮɘŰɞɡɟɔŮɑ Ŭˊɧ Űɞɜ ȺɡɟɤˊŬɥəɧ ɃɟɔŬɜɘůɛɧ 

ȹɘŬůŰɐɛŬŰɞɠ (ESA) əŬɘ ɞɘ ŭɞɟɡűɧɟɞɘ əŬŰŬůəŮɡɎůŰɖəŬɜ Ŭˊɧ əɞɘɜɞˊɟŬɝɑŬ ɛŮ ŮˊɘəŮűŬɚɐɠ 

Űɖɜ Airbus Defense & Space ůŰɞ Friedrichshafen. ȼ ŬˊɞůŰɞɚɐ Sentinel-2 ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɨɞ 

ŭɞɟɡűɧɟɞɡɠ, Űɞɜ Sentinel-2A ˊɞɡ ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 23 Ƚɞɡɜɑɞɡ 2015 əŬɘ Űɞɜ Sentinel-2B ˊɞɡ 

ŮəŰɞɝŮɨŰɖəŮ ůŰɘɠ 7 ɀŬɟŰɑɞɡ 2017. ȸɟɑůəɞɜŰŬɘ ůŮ ˊɞɚɘəɐ ŰɟɞɢɘɎ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ůŰɖɜ 

ɑŭɘŬ ɖɚɘɞůɨɔɢɟɞɜɖ ŰɟɞɢɘɎ, ůŮ ŬˊɧůŰŬůɖ 180Á ɛŮŰŬɝɨ Űɞɡɠ. ȷˊɞəŰɎ ůɡůŰɖɛŬŰɘəɎ ɞˊŰɘəɏɠ 
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ŮɘəɧɜŮɠ ůŮ ɡɣɖɚɐ ɢɤɟɘəɐ ŬɜɎɚɡůɖ (10m ɏɤɠ 60m) ˊɎɜɤ Ŭˊɧ Űɖɜ ɝɖɟɎ əŬɘ ŰŬ ˊŬɟɎəŰɘŬ 

ɨŭŬŰŬ. ȸŬůɘəɧɠ ůŰɧɢɞɠ Űɞɡɠ ŮɑɜŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ŬɚɚŬɔɩɜ ůŰɖ ũɖ, 

ɏɢɞɡɜ ɛŮɔɎɚɖ ŮˊŬɜŬɚɖɣɘɛɧŰɖŰŬ (10 ɖɛɏɟŮɠ ůŰɞɜ ɘůɖɛŮɟɘɜɧ ɛŮ ɏɜŬɜ ŭɞɟɡűɧɟɞ əŬɘ 5 ɖɛɏɟŮɠ 

ɛŮ 2 ŭɞɟɡűɧɟɞɡɠ ɡˊɧ ůɡɜɗɐəŮɠ ɢɤɟɑɠ ůɨɜɜŮűŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ 2-3 ɖɛɏɟŮɠ ůŮ ɛŮůŬɑŬ 

ɔŮɤɔɟŬűɘəɎ ˊɚɎŰɖ).  

ũŮɤɢɤɟɘəɎ əŬɘ ɎɚɚŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ: 

- ɇɞˊɞɔɟŬűɘəɞɑ əŬɘ ɔŮɤɚɞɔɘəɞɑ ɢɎɟŰŮɠ Űɖɠ ɀɐɚɞɡ 

- ɊɖűɘŬəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ũŮɤˊɨɚɖɠ ȹŮŭɞɛɏɜɤɜ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ȷɟɢɐɠ ũŮɤɚɞɔɘəɩɜ 

əŬɘ ɀŮŰŬɚɚŮɡŰɘəɩɜ ȺɟŮɡɜɩɜ (ȺȷũɀȺ) 

- ȸŬůɘəɎ ŮˊɑˊŮŭŬ ˊɚɖɟɞűɞɟɘɩɜ (Ɂɞɛɞɑ, ɄŮɟɘűɏɟŮɘŮɠ əɚˊ.) Ŭˊɧ Űɖɜ Ⱥɗɜɘəɐ Ɉˊɞŭɞɛɐ 

ũŮɤɢɤɟɘəɩɜ Ʉɚɖɟɞűɞɟɘɩɜ (ȺɈũȺɄ) 

- ɄɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ ɔŮɤɗŮɟɛɑŬ Űɖɠ ɀɐɚɞɡ (ūɡŰɑəŬɠ, 1977) 

- ȾɚɘɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ ï ˊɟɞɓɚɏɣŮɘɠ ɔɘŬ Űɖɜ Ɏɜɞŭɞ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ 

- Ⱥˊɑ Űɧˊɞɡ ɏɟŮɡɜŬ əŬɘ űɤŰɞɔɟŬűɘəɧ ɡɚɘəɧ 

ɇŬ ɚɞɔɘůɛɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŰŬ Ůɝɐɠ:   

- ȿɞɔɘůɛɘəɧ EO Browser  

ɇɞ EO Browser əŬɗɘůŰɎ ŭɡɜŬŰɐ Űɖɜ ˊŮɟɘɐɔɖůɖ əŬɘ Űɖ ůɨɔəɟɘůɖ Ůɘəɧɜɤɜ ˊɚɐɟɞɡɠ ŬɜɎɚɡůɖɠ 

Ŭˊɧ ɧɚŮɠ Űɘɠ ůɡɚɚɞɔɏɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ˊŬɟɏɢɞɜŰŬɘ. ũɘŬ Űɖɜ ŭɘŬŭɘəŬůɑŬ Ůˊɘɚɞɔɐɠ Űɤɜ Ůɘəɧɜɤɜ 

ŮˊɘɚɏɔŮŰŬɘ ˊɟɩŰŬ ɖ ˊŮɟɘɞɢɐ ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ ŮˊɘɗɡɛɖŰɧ ɢɟɞɜɘəɧ Ůɨɟɞɠ ɛŮɚɏŰɖɠ əŬɘ ɖ 

ɜŮűɞəɎɚɡɣɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ˊɟɞŮˊɘůəɧˊɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ 

ŬɜŬɕɐŰɖůɖɠ. ɀɏůɤ ŭɘŬűɧɟɤɜ ŭɘŬŭɘəŬůɘɩɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ɞˊŰɘəɞˊɞɑɖůɖɠ ŭɑɜŮŰŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ɚɐɣɖɠ Űɤɜ Ůɘəɧɜɤɜ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ŬɚɚɎ əŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɢɟɞɜɞůŮɘɟɩɜ, 

ɛŮŰŬɝɨ Ɏɚɚɤɜ əŬɘ ůŮ ɛɞɟűɐ ɓɑɜŰŮɞ (timelapse). ɇɞ ˊɟɧɔɟŬɛɛŬ ˊŮɟɘɐɔɖůɖɠ EOBrowser 

ŮˊɘŰɟɏˊŮɘ Űɖɜ ɎɛŮůɖ ɞˊŰɘəɞˊɞɑɖůɖ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ ˊɞɚɚɞɨɠ ŭɞɟɡűɧɟɞɡɠ əŬɘ 

ůɡɚɚɞɔɏɠ ŭŮŭɞɛɏɜɤɜ. Ƀɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ůŰɞ ˊɟɧɔɟŬɛɛŬ ˊŮɟɘɐɔɖůɖɠ EO Browser 

ɛˊɞɟɞɨɜ ɜŬ ɞˊŰɘəɞˊɞɘɖɗɞɨɜ ɛŮ ɓɎůɖ Űɖɜ ŮˊɘɗɡɛɖŰɐ ŭɘŬɛɧɟűɤůɖ Űɞɡ ɢɟɐůŰɖ. ɈˊɎɟɢɞɡɜ 

ɐŭɖ ŬɟəŮŰɏɠ ɏŰɞɘɛŮɠ ɞˊŰɘəɞˊɞɘɐůŮɘɠ ɛŮ ˊŮɟɘɔɟŬűɏɠ, ɧˊɤɠ Ŭɚɖɗɘɜɧ ɢɟɩɛŬ, ɣŮɡŭɏɠ ɢɟɩɛŬ, 

NDVI, ə.ɚˊ. 

- SNAP 

ɇɞ SNAP ŮɑɜŬɘ ɏɜŬ ɚɞɔɘůɛɘəɧ ŬɜɞɘɢŰɞɨ əɩŭɘəŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ 

ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊŬɟŬŰɐɟɖůɖɠ Űɖɠ ũɖɠ. ɀɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ SNAP ɞɘ ŮɘəɧɜŮɠ 

ɡűɑůŰŬɜŰŬɘ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ŭɘɞɟɗɩůŮɘɠ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ GIS 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŮɝɏŰŬůɖ Űɤɜ ŭɘŬűɧɟɤɜ ŭŮɘəŰɩɜ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ɛŮɚŮŰɖɗɞɨɜ.  

- ȿɞɔɘůɛɘəɎ GIS  

ɉɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɚɞɔɘůɛɘəɎ QGIS əŬɘ ArcGIS. ɇŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɚɞɔɘůɛɘəɎ QGIS 

(ɓɚ. Ä4.1). ȳůɞɜ ŬűɞɟɎ Űɞ ArcGIS ŬˊɞŰŮɚŮɑ ɏɜŬ Ůɛˊɞɟɘəɧ ɚɞɔɘůɛɘəɧ Űɞ ɞˊɞɑɞ ŬɜŬˊŰɨɢɗɖəŮ 

Ŭˊɧ Űɖɜ ŮŰŬɘɟŮɑŬ ESRI. ɆŰɖ ˊŬɟɞɨůŬ əɚɑɛŬəŬ əɟɑɗɖəŮ ɢɟɐůɘɛɞ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ŮűŬɟɛɞɔɐ 

əŬɘ ɢɟɐůɖ ŮɚŮɨɗŮɟɤɜ ɚɞɔɘůɛɘəɩɜ əŬɘ ɜŬ ŬɝɘɞɚɞɔɖɗŮɑ ɖ ůɡɛɓɞɚɐ Űɞɡɠ ɤɠ ɇɖɚŮˊɘůəɞˊɘəɎ 

ɛɏůŬ. ɀɏůɤ Űɖɠ ɢɟɐůɖɠ Űɞɡɠ ɔɘŬ Űɖɜ ŬˊɧəŰɖůɖ ɡɚɘəɞɨ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ 

ɔɘŬ ŭɘɎűɞɟɞɡɠ ůəɞˊɞɨɠ (ŮəˊŬɘŭŮɡŰɘəɞɨɠ, ŰɞɡɟɘůŰɘəɞɨɠ) ˊɟɞɏəɡɣŬɜ əŬɘ ůɖɛŮɘɩɗɖəŬɜ 
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ˊɚŮɞɜŮəŰɐɛŬŰŬ ɐ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŬɜ. ɇŬ ŮɚŮɨɗŮɟŬ ɚɞɔɘůɛɘəɎ ŰŬ ɞˊɞɑŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŮɑɜŬɘ ŰŬ ŬəɧɚɞɡɗŬ:  

- Google EarthÊ 

ȺɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ Űɖɠ ũɖɠ Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ůŰɞ 

ȹɘŬŭɑəŰɡɞ. ɄŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɜŬűɏɟɗɖəŬɜ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ˊŬɟɎɔɟŬűɞ. 

- Google Earth StudioÊ 

ɇɞ Google Earth StudioÊ ŮɑɜŬɘ ɏɜŬ ŮɟɔŬɚŮɑɞ ɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ Űɖɠ ũɖɠ, ˊɞɡ ɓŬůɑɕŮŰŬɘ 

ůŮ ˊɟɧɔɟŬɛɛŬ ˊŮɟɘɐɔɖůɖɠ ɔɘŬ ŰɟɘůŭɘɎůŰŬŰŮɠ əŬɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Űɞɡ Google EarthÊ. 

ɇɞ Google EarthÊ ŭɘŬɗɏŰŮɘ ɏɜŬ ŰŮɟɎůŰɘɞ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ ŭŮŭɞɛɏɜɤɜ ŭɨɞ ŭɘŬůŰɎůŮɤɜ 

(2D) əŬɘ Űɟɘɩɜ ŭɘŬůŰɎůŮɤɜ (3D) Űɖɠ ũɖɠ, Ŭˊɧ ɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ 

ɏɤɠ ɛŮɛɞɜɤɛɏɜŬ əŰɑɟɘŬ ˊɧɚŮɤɜ. ɇɞ ŮɟɔŬɚŮɑɞ ŬɡŰɧ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůɨəɞɚɖ Ŭɝɘɞˊɞɑɖůɖ Űɤɜ 

Ůɘəɧɜɤɜ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ əɘɜɞɨɛŮɜɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ. ȸŬůɑɕŮŰŬɘ ůŮ ɓɘɞɛɖɢŬɜɘəɎ ˊɟɧŰɡˊŬ 

ŮɟɔŬɚŮɑŬ əɘɜɞɡɛɏɜɤɜ ůɢŮŭɑɤɜ ɩůŰŮ ɎɛŮůŬ ɜŬ ɛˊɞɟŮɑ ɞ ɢɟɐůŰɖɠ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ Űɞ ŭɘəɧ Űɞɡ 

əɘɜɞɨɛŮɜɞ ůɢɏŭɘɞ. ȺɑɜŬɘ űɘɚɘəɧ ˊɟɞɠ Űɞɜ ɢɟɐůŰɖ, ɔɘŬŰɑ ˊŬɟɏɢŮɘ ůɡɛɓɞɡɚɏɠ ɔɘŬ ŰŬ ŮɟɔŬɚŮɑŬ 

əŬɘ Űɞɜ Űɟɧˊɞ ɢɟɐůɖɠ Űɞɡɠ.  

4.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ 

 

ȾŬŰɎ Űɖ ɛŮɚɏŰɖ Űɖɠ ɛŮůŬɑŬɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɆɡůŰɐɛŬŰŬ ɛɖ 

ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ. ȼ əɚɑɛŬəŬ ŬɡŰɐ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ɛŮɚɏŰɖ Űɖɠ 

ůɡɛɓɞɚɐɠ Űɖɠ ȺɜŬɏɟɘŬɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ. ȼ ɢɟɐůɖ ŬɡŰɞɨ Űɞɡ Ůɝɞˊɚɘůɛɞɨ ŬˊɞŰŮɚŮɑ ɛɘŬ Ŭˊɧ 

Űɘɠ ˊɘɞ ůɨɔɢɟɞɜŮɠ ɛŮɗɧŭɞɡɠ ŬˊɞŰɨˊɤůɖɠ. Ʉɟɞůűɏɟɞɡɜ ŬɛŮůɧŰɖŰŬ, ɡɣɖɚɐ ŰŬɢɨŰɖŰŬ 

ŮəŰɏɚŮůɖɠ Űɤɜ ůŬɟɩůŮɤɜ əŬɘ əɎɚɡɣɖ ɛŮɔɎɚɤɜ ɢɤɟɘəɩɜ ŮəŰɎůŮɤɜ.  

ɋůŰɧůɞ, ɖ əɚɑɛŬəŬ ŬɡŰɐ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɛŮɚɏŰɖɠ Űɧůɞ ɛŮ ŮɜŬɏɟɘŮɠ ɧůɞ əŬɘ ɛŮ 

ŮˊɑɔŮɘŮɠ ɛŮɗɧŭɞɡɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ. ɇŬ ŭŮŭɞɛɏɜŬ ɛŮɚɏŰɖɠ ɐŰŬɜ ɞɘ ŮɘəɧɜŮɠ ˊɞɡ ˊɟɞɏəɡˊŰŬɜ 

Ŭˊɧ Űɘɠ ůŬɟɩůŮɘɠ.  

Ƀ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ɚɐɣɖ Űɤɜ Ůɘəɧɜɤɜ ɐŰŬɜ: ɔɘŬ Űɖɜ ŮɜŬɏɟɘŬ 

ɇɖɚŮˊɘůəɧˊɖůɖ Űɞ ɆɛɖȺȷ-DJI Mavic Mini, Ůɜɩ ɔɘŬ Űɖɜ ŮˊɑɔŮɘŬ ɇɖɚŮˊɘůəɧˊɖůɖ ɞ ůŬɟɤŰɐɠ 

Leica BLK 360 əŬɘ ɞ ůŬɟɤŰɐɠ Leica RTC360. ɇɏɚɞɠ ɔɘŬ Űɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ŮəŰɨˊɤůɖ Űɤɜ 

ůŬɟɩůŮɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ŮəŰɡˊɤŰɐɠ Ulitmaker S5. 

ȼ ŬˊɞŰɨˊɤůɖ ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ ɛŮ Űɖ ɢɟɐůɖ ůŬɟɤŰɩɜ ɚɏɘɕŮɟ ŬˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ 

ŬɝɘɧˊɘůŰɖ ɛɏɗɞŭɞ ŬˊɞŰɨˊɤůɖɠ ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ Ůɘəɧɜɤɜ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

ůɎɟɤůɖɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞəɨˊŰɞɡɜ ůŮ ˊɞɚɨ ůɨɜŰɞɛɞ ɢɟɧɜɞ əŬɘ ɛŮ ɛŮɔɎɚɖ ŬəɟɑɓŮɘŬ. ȼ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ ɓŬůɑɕŮŰŬɘ ůŰɖ ŰŮɢɜɘəɐ Lidar (Laser Imaging detection and ranging). ȼ 

ŰŮɢɜɘəɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɞɜ ŮɨɟŮůɖ Űɖɠ ɢɤɟɘəɐɠ ɗɏůŮɘɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ŬəɟɑɓŮɘŬ ɛɏůɤ 

Űɖɠ ŬˊɞůŰɞɚɐɠ Ŭˊɧ Űɞɜ ˊɞɛˊɧ əŬɘ Űɖɠ ɚɐɣɖɠ Ŭˊɧ Űɞɜ ŭɏəŰɖ, ɛɘŬɠ ŭɏůɛɖɠ ɚɏɘɕŮɟ, ŮɝɎɔɞɜŰŬɠ 

ɏɜŬ ɜɏűɞɠ ůɖɛŮɑɤɜ ɢɤɟɘəɐɠ əŬŰŬɜɞɛɐɠ.  

Ʉɘɞ ŬɜŬɚɡŰɘəɎ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Ůɝɞˊɚɘůɛɞɨ:  

- ɆɡůŰɖɛɎŰɤɜ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ DJI Mavic Mini  

ũɘŬ Űɖ ɛŮɚɏŰɖ Űɖɠ ɛŮůŬɑŬɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɆɡůŰɐɛŬŰŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ 

ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ. ɇɞ ɛɞɜŰɏɚɞ Űɞɡ ɛɖ ŮˊŬɜŭɟɤɛɏɜɞɡ ŮɜŬɏɟɘɞɡ ɞɢɐɛŬŰɞɠ (UAV) ˊɞɡ 
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ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ Űɞ DJI Mavic Mini (ȺȽȾɃɁȷ 31). ȺɑɜŬɘ ɔɟɐɔɞɟɞ, ŮɚŬűɟɨ əŬɘ ůɢŮŰɘəɎ 

Ŭɗɧɟɡɓɞ.  

 
 

ȺȽȾɃɁȷ  29: ɆɨůŰɖɛŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ - ɀɞɜŰɏɚɞ DJI Mavic 

Mini (URL 20) 

 

ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ   

DJI Mavic Mini  

ȸɎɟɞɠ  ɛɘəɟɧŰŮɟɞ Ŭˊɧ 250 ɔɟŬɛɛɎɟɘŬ 

ɀɞɜŰɏɚɞ əɎɛŮɟŬɠ  FC7203 (4,49mm) 

ȷɜɎɚɡůɖ ŮɘəɧɜŬɠ  4000 x 2250 

ȺůŰɘŬəɧ ɀɐəɞɠ  4,49mm 

ɀɏɔŮɗɞɠ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ (pixel) 1,76x1,76 ɛm 

 

- Leica BLK360 

Ƀ ůŬɟɤŰɐɠ (ȺȽȾɃɁȷ 32) ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ˊɞɚɨ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ əŬɘ ɛŮɔɎɚɖ ŰŬɢɨŰɖŰŬ 

ɛŮ ɘəŬɜɧŰɖŰŬ ɚɐɣɖɠ 360.000 ůɖɛŮɑɤɜ ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ. Ⱥˊɘˊɚɏɞɜ, ŭɘŬɗɏŰŮɘ ɡɣɖɚɧ ŭɡɜŬɛɘəɧ 

Ůɨɟɞɠ Űɖɠ űɤŰɞɔɟŬűɘəɐɠ ŬˊŮɘəɧɜɘůɖɠ (HDR) ŬɚɚɎ əŬɘ ɗŮɟɛɘəɐ ŬˊŮɘəɧɜɘůɖ (ɗŮɟɛɘəɐ 

ɡˊɏɟɡɗɟɖ əɎɛŮɟŬ) ɞˊŰɘəɞɨ ˊŮŭɑɞɡ 360  ɞɟɘɕɧɜŰɘŬ əŬɘ 300  əŬŰŬəɧɟɡűŬ. Ƀ ɢŮɘɟɘůɛɧɠ Űɞɡ 

ůŬɟɤŰɐ ɔɑɜŮŰŬɘ Ůɝô ŬˊɞůŰɎůŮɤɠ ɛŮ Űɖ ɢɟɐůɖ iPad ɛɏůɤ əŬŰɎɚɚɖɚɖɠ ŮűŬɟɛɞɔɐɠ ůŰɖɜ ɞˊɞɑŬ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ əŬŰŬɔɟŬűɐ Űɤɜ ɜŮűɩɜ Űɤɜ ůɖɛŮɑɤɜ əŬɘ ˊŬɟɎɚɚɖɚŬ ɖ ŮɡɗɡɔɟɎɛɛɘůɖ əŬɘ ɖ 

ɞˊŰɘəɞˊɞɑɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŬɡŰɩɜ. 
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ȺȽȾɃɁȷ  30: ɇɟɘůŭɘɎůŰŬŰɞɠ ůŬɟɤŰɐɠ ȿɏɘɕŮɟ  - Leica BLK 360 (URL 21) 

ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ   

Leica BLK360 

ȹɘŬůŰɎůŮɘɠ  165mm ɨɣɞɠ x 100mm ŭɘɎɛŮŰɟɞɠ 

ȸɎɟɞɠ  1Kg 

ȷəɟɑɓŮɘŬ ɛɏŰɟɖůɖɠ 4mm ɏɤɠ 60m 

ȹɖɛɘɞɡɟɔɑŬ ŮɘəɧɜŬɠ ɆűŬɘɟɘəɐɠ 150 MP 

ŪŮɟɛɞəɟŬůɑŬ ɚŮɘŰɞɡɟɔɑŬɠ +5 ÁC ɏɤɠ +40 ÁC 

 

- Leica RTC360  

ɀŮ ŬɡŰɧɜ Űɞɜ ůŬɟɤŰɐ (ȺȽȾɃɁȷ 33) ɛˊɞɟɞɨɜ ɜŬ ɛŮŰɟɖɗɞɨɜ ɏɤɠ əŬɘ 2 ŮəŬŰɞɛɛɨɟɘŬ ůɖɛŮɑŬ 

ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ əŬɘ ɢɎɟɖ ůŰɞ ˊɟɞɖɔɛɏɜɞ ůɨůŰɖɛŬ ŬˊŮɘəɧɜɘůɖɠ HDR - High Dynamic 

Range, ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ɏɔɢɟɤɛŬ ŰɟɘůŭɘɎůŰŬŰŬ ɜɏűɖ ůɖɛŮɑɤɜ, Űɤɜ ɞˊɞɑɤɜ ɖ ŭɖɛɘɞɡɟɔɑŬ 

ɛˊɞɟŮɑ ɜŬ ɞɚɞəɚɖɟɤɗŮɑ ůŮ ɛŮɟɘəɎ ɚŮˊŰɎ. ȿŬɛɓɎɜɞɜŰŬɘ ŮɡəɟɘɜŮɑɠ əŬɘ ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ 

ůŬɟɩůŮɘɠ ɚɧɔɤ Űɞɡ ɢŬɛɖɚɞɨ ɗɞɟɨɓɞɡ. Ⱥˊɘˊɚɏɞɜ, ɢɎɟɖ ůŰɞ ŬŭɟŬɜŮɘŬəɧ ůɨůŰɖɛŬ 

əŬŰŬɔɟŬűɐɠ ŰɟɞɢɘɎɠ (Virtual Inertial System) əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ ɛŮŰɟɐůŮɤɜ ŮűŬɟɛɧɕŮɘ 

Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ȺˊɘŰɧˊɞɡ ůɨɜŭŮůɖ ůŬɟɩůŮɤɜ (pre-register). Ƀ ůŬɟɤŰɐɠ çŮɜɩɜŮɘè, 

ŮˊɘŰɧˊɞɡ, ŰŬ ɜɏűɖ ůɖɛŮɑɤɜ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ ŭɘŬŭɞɢɘəɏɠ ůŰɎůŮɘɠ, ɢɤɟɑɠ ɜŬ 

ŬˊŬɘŰɞɨɜŰŬɘ ůŰɧɢɞɘ. ȷɡŰɐ ɖ ŭɘŬŭɘəŬůɑŬ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ iPad, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ 

ůɡɜŭŮŭŮɛɏɜɞ ɛŮ Űɞ ɧɟɔŬɜɞ ůɎɟɤůɖɠ ůŮ əɞɘɜɧ ŬůɨɟɛŬŰɞ Űɞˊɘəɧ ŭɑəŰɡɞ (Wi-Fi). ȼ ŬɡŰɐ ɖ 

ŭɡɜŬŰɧŰɖŰŬ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮɟɔŬůɑŬ ɔɟŬűŮɑɞɡ, Ŭűɞɨ ŬˊɞűŮɨɔŮŰŬɘ ɖ ɢŮɘɟɞəɑɜɖŰɖ ŭɘŬŭɘəŬůɑŬ 

ůɨɜŭŮůɖɠ Űɤɜ ɜŮűɩɜ ůɖɛŮɑɤɜ. 
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ȺȽȾɃɁȷ  31: ɇɟɘůŭɘɎůŰŬŰɞɠ ůŬɟɤŰɐɠ ȿɏɘɕŮɟ  - Leica RTC360 (URL 22) 

ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ   

Leica RTC360 

ȹɘŬůŰɎůŮɘɠ  165mm ɨɣɞɠ x 100mm ŭɘɎɛŮŰɟɞɠ 

ȸɎɟɞɠ  5,35kg 

Ⱥɨɟɞɠ ɗɞɟɨɓɞɡ 0.5mm ŬɜɎ 20m 

ȷɜɎɚɡůɖ ŮɘəɧɜŬɠ  

3mm ŬɜɎ 10m 

6mm ŬɜɎ 10m 

12mm ŬɜɎ 10m 

ɉɟɧɜɞɠ ůɎɟɤůɖɠ  > 2min ɔɘŬ ůɎɟɤůɖ ˊɚɐɟɞɡɠ ɗɧɚɞɡ 

ŪŮɟɛɞəɟŬůɑŬ ɚŮɘŰɞɡɟɔɑŬɠ +5 ÁC ɏɤɠ +40 ÁC 

 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ɔɜɩɟɘůɛŬ Űɞɡ ɞɟɔɎɜɞɡ Leica BLK360 ŮɑɜŬɘ ˊɤɠ ŭŮ ŭɘŬɗɏŰŮɘ 

ŮɜůɤɛŬŰɤɛɏɜɖ ˊɡɝɑŭŬ. ɆɡɜŮˊɩɠ əŬŰɎ Űɖɜ ŰɞˊɞɗɏŰɖůɐ Űɞɡ ůŮ ɜɏɞ ůɖɛŮɑɞ ɛɏŰɟɖůɖɠ ɗŬ 

ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ Űɞɜ ɑŭɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ɛŮ Űɖɜ ɗɏůɖ Űɖɠ ˊɟɩŰɖɠ ɛɏŰɟɖůɖɠ. ȷɜŰɑɗŮŰŬ, Űɞ 

ɧɟɔŬɜɞ Leica RTC360 ɏɢŮɘ ŮɜůɤɛŬŰɤɛɏɜɖ ˊɡɝɑŭŬ, ůɡɜŮˊɩɠ ˊɟɞůŬɜŬŰɞɚɑɕŮŰŬɘ ŬɡŰɧɛŬŰŬ ůŮ 

əɎɗŮ ɜɏɞ ůɖɛŮɑɞ ɛɏŰɟɖůɖɠ. ɋůŰɧůɞ ɓŬůɘəɧɠ ˊŮɟɘɞɟɘůɛɧɠ ɔɘŬ Űɖ ɢɟɐůɖ əŬɘ Űɤɜ ŭɡɞ ɞɟɔɎɜɤɜ 

ŮɑɜŬɘ ɞɘ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ůɡɜɗɐəŮɠ. ȾŬŰɎ Űɖ ůɎɟɤůɖ ůŮ ŮɝɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ ɗŬ ˊɟɏˊŮɘ ɜŬ 

ŮˊɘəɟŬŰɞɨɜ ůɢŮŰɘəɎ ůŰŬɗŮɟɏɠ ɗŮɟɛɞəɟŬůɑŮɠ ɢɤɟɑɠ ŬəɟŬɑŮɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ. 

- ȺəŰɡˊɤŰɐɠ Ulitmaker S5  

ũɘŬ Űɖɜ ŮəŰɨˊɤůɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɛŮ ŰɟŮɘɠ ŭɘŬůŰɎůŮɘɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ŮəŰɡˊɤŰɐɠ S5 

Űɖɠ ŮŰŬɘɟŮɑŬɠ Ultimaker. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ŮəŰɡˊɤŰɐ ŬɝɘɞˊɞɘɐɗɖəŬɜ Űɧůɞ ɔɘŬ Űɖɜ ɛŮůŬɑŬ 

ɧůɞ əŬɘ ɔɘŬ Űɖɜ ɛŮɔɎɚɖ əɚɑɛŬəŬ. Ƀ ŮəŰɡˊɤŰɐɠ Ultimaker S5 (ȺȽȾɃɁȷ 34) ŮɑɜŬɘ ɏɜŬɠ 

ŮˊɘŰɟŬˊɏɕɘɞɠ ŰɟɘůŭɘɎůŰŬŰɞɠ (3D) ŮəŰɡˊɤŰɐɠ ɛŮ Űɖ ɛŮɔɎɚɖ ŮˊɘűɎɜŮɘŬ əŬŰŬůəŮɡɐɠ, ˊɞɡ 

ŬɜŬˊŬɟɎɔŮɘ ŬɜŰɘəŮɑɛŮɜŬ ɛŮ ŬəɟɑɓŮɘŬ. 
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ȺȽȾɃɁȷ  32: ȺəŰɡˊɤŰɐɠ Űɟɘɩɜ ŭɘŬůŰɎůŮɤɜ - Ultimaker S5 3D (URL 23). 

 

ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ 

Ultimaker S55 

ɋűɏɚɘɛɞɠ ɧɔəɞɠ ŮəŰɨˊɤůɖɠ 330 x 240 x 300mm 

ɈˊɞůŰɖɟɘɕɧɛŮɜŬ ɡɚɘəɎ 

ABS, Also supports third-party materials, Breakaway, 

CPE, CPE+, Nylon, PC, PLA, PP, PVA, Tough PLA, 

TPU 95A 

ȹɘŬůŰɎůŮɘɠ 495x457x520mm 

ȸɎɟɞɠ 20.6Kg 

ɆɡɛɓŬŰɧ ɚɞɔɘůɛɘəɧ MacOS, Windows, Linux 

 

ũɘŬ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŬɡŰɐɠ Űɖɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ 

ɚɞɔɘůɛɘəɧ Jetstream Viewer. ȷˊɞŰŮɚŮɑ ɏɜŬ ɚɞɔɘůɛɘəɧ ɛŮ ŮɚŮɨɗŮɟɖ ˊɟɧůɓŬůɖ Ŭˊɧ Űɖɜ 

ŮŰŬɘɟŮɑŬ Leica Geosystems. ɋůŰɧůɞ, ůɖɛŮɘɩɜŮŰŬɘ ˊɩɠ ɖ ŭɘɎɗŮůɖ Űɞɡ Ůɝɞˊɚɘůɛɞɨ Űɖɠ 

ŮűŬɟɛɞɔɐɠ Űɖɠ ŮˊɑɔŮɘŬɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞ ɇɛɐɛŬ ȷɔɟɞɜɧɛɤɜ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȷ.Ʉ.Ū. 

4.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ 

ȼ ɛŮɚɏŰɖ Űɖɠ ŮˊɑɔŮɘŬɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ɛŮɚɏŰɖ Űɖɠ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ 

ŭɖɚŬŭɐ ŬɜŰɘəŮɑɛŮɜŬ ɧˊɤɠ ɞɟɡəŰɎ əŬɘ ŬˊɞɚɘɗɩɛŬŰŬ. Ƀ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ŬˊŬɘŰɐɗɖəŮ ɔɘŬ Űɖɜ 

ɛŮɚɏŰɖ Űɖɠ əɚɑɛŬəŬɠ ŮɑɜŬɘ ɞ ůŬɟɤŰɐɠ ɚɏɘɕŮɟ -Occipital Structure Sensor (iPad & 3D scanner 

by structure sensor)- ɛŮ ŬɘůɗɖŰɐɟŬ űɤŰɧɠ ŭɞɛɐɠ ɔɘŬ Űɖ ůɎɟɤůɖ Űɞɡ ŬˊɞɚɘɗɩɛŬŰɞɠ. ũɘŬ Űɖ 
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ůɎɟɤůɖ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ůŬɟɤŰɐɠ ȿɏɘɕŮɟ -LiDAR Camera L515. 

ȷˊɞŰɏɚŮůɛŬ əŬɘ Ŭˊɧ Űɘɠ ŭɡɞ ůŬɟɩůŮɘɠ ŮɑɜŬɘ ɖ ŰɟɘůŭɘɎůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ 

əŬɘ ɖ ˊɟɞɓɞɚɐ Űɞɡɠ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ 3D Viewer.  

Ʉɘɞ ŬɜŬɚɡŰɘəɎ ɔɘŬ Űɞɜ Ůɝɞˊɚɘůɛɧ:  

- Occipital Structure Sensor ï (iPad & 3D scanner by structure sensor)  

ȰɜŬɠ ŬɘůɗɖŰɐɟŬɠ ŭɞɛɖɛɏɜɞɡ űɤŰɧɠ  (structure light sensor) (ȺȽȾɃɁȷ 35) ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ɏɜŬɜ ˊɞɛˊɧ ɡˊŮɟɨɗɟɤɜ əŬɘ ɏɜŬɜ ŬɜŰɑůŰɞɘɢɞ ŬɘůɗɖŰɐɟŬ ˊɞɡ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɔɘŬ ɜŬ ɚŮɘŰɞɡɟɔŮɑ 

ɛŮ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ, ɞ ɞˊɞɑɞɠ ˊŬɟɏɢŮɘ əŬɚɨŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɧŰŬɜ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛŮ ɏɜŬ iPad (ȺȽȾɃɁȷ 36-37). Ƀɘ ɢɟɐůŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ɛŮŰɟɐůɞɡɜ ɔɟɐɔɞɟŬ 

ɞɚɧəɚɖɟɞ Űɞ ŬɜŰɘəŮɑɛŮɜɞ əŬɘ ɜŬ ŮˊɘŰɟɏɣɞɡɜ ůŰɞ ɚɞɔɘůɛɘəɧ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ˊɚɐɟɖ 

ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ (ȺȽȾɃɁȷ 38) . 

 

ȺȽȾɃɁȷ  33: Ƀ ŬɘůɗɖŰɐɟŬɠ űɤŰɧɠ ŭɞɛɐɠ (structure light sensor) 

 

 

ȺȽȾɃɁȷ 34: Ƀ ŬɘůɗɖŰɐɟŬɠ űɤŰɧɠ ŭɞɛɐɠ (structure light sensor) ŮɜůɤɛŬŰɤɛɏɜɞɠ ůŮ iPad 

(URL 24). 
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ȺȽȾɃɁȷ  35: ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ůɎɟɤůɖɠ Űɞɡ ŬˊɞɚɘɗɩɛŬŰɞɠ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ 

ŬɘůɗɖŰɐɟŬ űɤŰɧɠ ŭɞɛɐɠ (structure light sensor), ŮɜůɤɛŬŰɤɛɏɜɞ ůŮ iPad. (Ʉɟɞůɤˊɘəɧ 

ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ) 

ɇɞ ŭɞɛɖɛɏɜɞ űɤɠ ŬűɞɟɎ Űɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ ŬɘůɗɖŰɐɟŬɠ ɔɘŬ Űɖ ůɎɟɤůɖ. ȼ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ ůɎɟɤůɖɠ ɛŮ Űɞɜ ŬɘůɗɖŰɐɟŬ ŭɞɛɐɠ (structure light sensor) ŮɑɜŬɘ ɖ Ůɝɐɠ: ɏɜŬɠ 

ˊɟɞɓɞɚɏŬɠ ɚɏɘɕŮɟ ɡˊŮɟɨɗɟɤɜ ŮəˊɏɛˊŮɘ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ɛɞŰɑɓɞ pixel ůŰɖ ůəɖɜɐ ɛˊɟɞůŰɎ 

Űɞɡ. ȼ ɡˊɏɟɡɗɟɖ əɎɛŮɟŬ əŬŰŬɔɟɎűŮɘ Űɖɜ ˊŬɟŬɛɧɟűɤůɖ ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ - ɛɞŰɑɓɞ ůŮ 

ŬɜɎɚɡůɖ VGA4 (Video Graphics Array), ɧŰŬɜ ɛŮŰŬəɘɜŮɑŰŬɘ Űɞ iPad ɔɨɟɤ Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

ˊɞɡ ůŬɟɩɜŮŰŬɘ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬɜ ɢɎɟŰɖ ɓɎɗɞɡɠ Űɖɠ ůəɖɜɐɠ əŬɘ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛɏůŬ 

ůŮ ŬɡŰɧ. ȼ ůɡůəŮɡɐ ɢɟɖůɘɛɞˊɞɘŮɑ Ůˊɑůɖɠ Űɖɜ əɎɛŮɟŬ iPad ɔɘŬ Űɖɜ ŮɔɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ 

ɢɟɩɛŬŰɞɠ. ũŮɜɘəɎ, ŮɑɜŬɘ ɏɜŬ ɢɟɐůɘɛɞ ŮɟɔŬɚŮɑɞ ɢŬɛɖɚɞɨ əɧůŰɞɡɠ ɔɘŬ ŰɟɘůŭɘɎůŰŬŰɖ ůɎɟɤůɖ 

(Prastyo et al. 2018, Katsanos et al. 2022). Ƀ Ůɝɞˊɚɘůɛɧɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ɚŮɘŰɞɡɟɔɐůŮɘ 

ɞ ůŬɟɤŰɐɠ ŮɑɜŬɘ ɛɘŬ ůɡůəŮɡɐ iPad əŬɘ ɖ ŮűŬɟɛɞɔɐ Skanect Pro. ȼ ŮűŬɟɛɞɔɐ ŬɡŰɐ ɛˊɞɟŮɑ 

ɜŬ ŬˊɞəŰɐůŮɘ ˊɡəɜɏɠ ŰɟɘůŭɘɎůŰŬŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ɛɘŬ ůəɖɜɐ ɛŮ ŰŬɢɨŰɖŰŬ ɏɤɠ əŬɘ 30 əŬɟɏ 

ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮŰŬəɘɜɩɜŰŬɠ Űɞɜ ŬɘůɗɖŰɐɟŬ ŭɞɛɐɠ ɔɨɟɤ Ŭˊɧ Űɞ 

ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ ŬˊɞŭɑŭɞɜŰŬɠ ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ˊɚɏɔɛŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȼ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɞ ɚɞɔɘůɛɘəɧ Geomagic Studio.   

                                                             
 

4Ƀ ɧɟɞɠ VGA ŬɜŬűɏɟŮŰŬɘ ůŰɖɜ ŬɜɎɚɡůɖ 640Ĭ480 ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ (pixels). 
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ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ  

Structure Sensor 

ȹɘŬůŰɎůŮɘɠ (ɀ x H x B) 109 mm x 18 mm x 24 mm 

ȸɎɟɞɠ  65 g 

ɃˊŰɘəɧˊŮŭɑɞ (Field of view - FOV) 59 Υ x 46 Υ 

Ⱥɨɟɞɠ  0.3m - 5m + 

ȷəɟɑɓŮɘŬ  0.5 mm 

ɄŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ  ȺůɤŰŮɟɘəɧ & ȺɝɤŰŮɟɘəɧ ɢɩɟɞ 

 

- ȿɏɘɕŮɟ ůŬɟɤŰɐɠ-LiDAR Camera L515 

ȷˊɞŰŮɚŮɑ Űɖɜ ˊɘɞ ɛɘəɟɐ ůɡůəŮɡɐ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ Lidar əɎɛŮɟŬ (ȺȽȾɃɁȷ 39). ȰɢŮɘ Űɞ 

ɛɏɔŮɗɞɠ ɛɘŬɠ ɛˊɎɚŬɠ Űɞɡ Űɏɜɘɠ ɛŮ ŭɘɎɛŮŰɟɞ ˊŮɟɑˊɞɡ 61mm əŬɘ ɨɣɞɠ 26mm. ɆɡɜŮˊɩɠ ŮɑɜŬɘ 

ɛɘəɟɐ əŬɘ ŮɨɢɟɖůŰɖ. ɀˊɞɟŮɑ ɜŬ ůɡɜŭŮɗŮɑ ɛŮ ɖɚŮəŰɟɞɜɘəɞɨɠ ɡˊɞɚɞɔɘůŰɏɠ, ŰŬɛˊɚŮŰ əŬɘ əɘɜɖŰɎ 

ŰɖɚɏűɤɜŬ. ȿŮɘŰɞɡɟɔŮɑ ɛŮ ɧɚŬ ŰŬ ɚɞɔɘůɛɘəɎ (Windows / Linux / Android /Mac Os). ũɘŬ Űɖɜ 

ȺȽȾɃɁȷ  36: ɆŰɘɔɛɘɧŰɡˊŬ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ Űɖɠ ůɎɟɤůɖɠ Űɞɡ ŬˊɞɚɘɗɩɛŬŰɞɠ Űɞɡ əɟŬɜɑɞɡ Űɖɠ 

ŬɟəɞɨŭŬɠ Űɤɜ ůˊɖɚŬɑɤɜ, ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ŬɘůɗɖŰɐɟŬ űɤŰɧɠ ŭɞɛɐɠ (structure light sensor) 

ŮɜůɤɛŬŰɤɛɏɜɞɠ ůŮ iPad. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ) 
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ůɨɜŭŮůɐ Űɞɡ ɛŮ ɖɚŮəŰɟɞɜɘəɧ ɡˊɞɚɞɔɘůŰɐ ŬˊŬɘŰŮɑ ɗɨɟŬ USB - C 3.1 ɩůŰŮ ɜŬ ŰɟɞűɞŭɞŰŮɑŰŬɘ 

ɛŮ ɟŮɨɛŬ əŬɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ɛŮŰŬűɏɟŮɘ ŰŬ ŭŮŭɞɛɏɜŬ.  

ȼ əɎɛŮɟŬ L515 ɢɟɖůɘɛɞˊɞɘŮɑ Űɖɜ ŰŮɢɜɞɚɞɔɑŬ LiDAR ɔɘŬ Űɖ ɛɏŰɟɖůɖ Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ 

Űɖɜ əɎɛŮɟŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ. ɆɡɔəŮəɟɘɛɏɜŬ ɖ əɎɛŮɟŬ L515 ůŰɏɚɜŮɘ ɛɘŬ ŭɏůɛɖ ɚɏɘɕŮɟ əŬɘ 

ɛŮŰɟɎ Űɞɜ ɢɟɧɜɞ ŮˊɘůŰɟɞűɐɠ Űɞɡ ŬɜŬəɚɩɛŮɜɞɡ űɤŰɧɠ Ŭˊɧ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ. ȷɡŰɧ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ɛɘŬ ůɡɜŮɢɐ ŭɏůɛɖ ɡˊŮɟɨɗɟɤɜ. Ƀ ɢɟɧɜɞɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ 

ɜŬ ŮˊɘůŰɟɏɣŮɘ Űɞ űɤɠ ůŰɖɜ əɎɛŮɟŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬˊɧůŰŬůɖɠ ˊɞɡ 

ɓɟɑůəŮŰŬɘ Űɞ ŬɜŰɘəŮɑɛŮɜɞ. ȺˊŬɜŬɚŬɛɓɎɜɞɜŰŬɠ ŬɡŰɐɜ Űɖ ŭɘŬŭɘəŬůɑŬ ŮəŬŰɞɛɛɨɟɘŬ űɞɟɏɠ Űɞ 

ŭŮɡŰŮɟɧɚŮˊŰɞ, ɖ əɎɛŮɟŬ L515 ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬɜ ɢɎɟŰɖ ɓɎɗɞɡɠ ɡɣɖɚɐɠ 

ŬɜɎɚɡůɖɠ. 

ȼ ŰŮɢɜɞɚɞɔɑŬ Intel RealSense LiDAR ɢɟɖůɘɛɞˊɞɘŮɑ ɛɘəɟɞůəɞˊɘəɧ əŬɗɟɏűŰɖ MEMS ɔɘŬ 

Űɖ ůɎɟɤůɖ Űɖɠ ůəɖɜɐɠ. ɇɞ űɤɠ ŮˊɘůŰɟɞűɐɠ ůɡɚɚɏɔŮŰŬɘ Ŭˊɧ ɛɘŬ ŭɑɞŭɞ (APD) ˊɞɡ ŭɘŬɗɏŰŮɘ 

ɢŬɛɖɚɧ ŬɜŬűŮɟɧɛŮɜɞ ɗɧɟɡɓɞ Ůɘůɧŭɞɡ (IRN), ɖ ɞˊɞɑŬ ɛŮ Űɖ ůŮɘɟɎ Űɖɠ ŮˊɘŰɟɏˊŮɘ ůŰɖ əɎɛŮɟŬ 

L515 ɜŬ ŮɑɜŬɘ ŬˊɞŭɞŰɘəɐ əŬɘ ɏɜŬ ɡɣɖɚɐɠ ŬəɟɑɓŮɘŬɠ ůɨůŰɖɛŬ LiDAR ůŮ ˊɞɚɨ ɡɣɖɚɐ 

ŬɜɎɚɡůɖ ɏɤɠ əŬɘ 23 ŮəŬŰɞɛɛɨɟɘŬ ůɖɛŮɑŬ ɓɎɗɞɡɠ ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ. 

ɇɞ L515 ɚŮɘŰɞɡɟɔŮɑ ůŮ ɛɐəɞɠ əɨɛŬŰɞɠ 860nm ˊɞɡ ŮɑɜŬɘ ŬɧɟŬŰɞ ůŰɞ Ŭɜɗɟɩˊɘɜɞ ɛɎŰɘ əŬɘ 

ŭŮɜ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ əɞɘɜɏɠ ŰŮɢɜɞɚɞɔɑŮɠ űɤŰɘůɛɞɨ. ɋůŰɧůɞ, ŬɡŰɧ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ 

ɓɟɑůəŮŰŬɘ ůŰɞ ɖɚɘŬəɧ űɤɠ, ɔɘô ŬɡŰɧ Űɞ űɤɠ Űɞɡ ɐɚɘɞɡ ɏɢŮɘ ŬɟɜɖŰɘəɐ ŮˊɑŭɟŬůɖ ůŰɖɜ ˊɞɘɧŰɖŰŬ 

Űɞɡ ɓɎɗɞɡɠ. ȳŰŬɜ ɡˊɎɟɢŮɘ ɖɚɘŬəɧ űɤɠ, ɞ ŭɏəŰɖɠ Űɖɠ əɎɛŮɟŬɠ ŭɡůəɞɚŮɨŮŰŬɘ ɜŬ ŭɘŬəɟɑɜŮɘ 

ɛŮŰŬɝɨ Űɞɡ ŮəˊŮɛˊɧɛŮɜɞɡ űɤŰɧɠ ɚɏɘɕŮɟ əŬɘ ŬɡŰɞɨ Űɞɡ ɖɚɘŬəɞɨ űɤŰɧɠ. ȷˊɞŰɏɚŮůɛŬ ŬɡŰɞɨ 

ŮɑɜŬɘ ɖ ŭɖɛɘɞɡɟɔɑŬ ɗɞɟɨɓɞɡ ˊɞɡ ɞŭɖɔŮɑ ůŮ ɡˊɞɓɎɗɛɘůɖ Űɖɠ ˊɞɘɧŰɖŰŬɠ Űɤɜ Ůɘəɧɜɤɜ. ɆɡɜŮˊɩɠ, 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɛɧɜɞ ůŮ ŮůɤŰŮɟɘəɏɠ ůŬɟɩůŮɘɠ ɔɘŬŰɑ ɖ Ŭˊɧŭɞůɖ Űɞɡ ŮɑɜŬɘ əŬɚɨŰŮɟɖ ůŮ 

ůɡɜɗɐəŮɠ ŮɚŮɔɢɧɛŮɜɞɡ űɤŰɘůɛɞɨ əŬɘ ŮůɤŰŮɟɘəɞɨɠ ɢɩɟɞɡɠ.  

ũŮɜɘəɎ ɖ əɎɛŮɟŬ L515 ɚŮɘŰɞɡɟɔŮɑ əŬɚɨŰŮɟŬ ůŮ ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ ɏɢɞɡɜ ŬɜŬəɚŬůŰɘəɐ əŬɘ 

ɛŬŰ ŮˊɘűɎɜŮɘŬ ɛŮ ŬˊɞŰɏɚŮůɛŬ ŭɘɎɢɡŰɖ ŬɜɎəɚŬůɖ. ȺɎɜ ɛɘŬ ŮˊɘűɎɜŮɘŬ ŮɑɜŬɘ ˊɞɚɨ ɚŮɑŬ əŬɘ 

ŬɜŬəɚŬůŰɘəɐ (əŬɗɟɏűŰɖ), Űɞ űɤɠ ˊɞɡ ɢŰɡˊɎ Űɖɜ ŮˊɘűɎɜŮɘŬ ɡˊɧ ɔɤɜɑŬ ŭŮɜ ɗŬ ŬɜŬəɚɎŰŬɘ ˊɑůɤ 

ůŰɖɜ əɎɛŮɟŬ. Ƀɘ ůɢŮŰɘəɎ ŰɟŬɢɘɏɠ ŮˊɘűɎɜŮɘŮɠ ŮˊɘŰɟɏˊɞɡɜ ůŮ ɛɏɟɞɠ Űɞɡ űɤŰɧɠ ɜŬ ŬɜŬəɚɎŰŬɘ 

ˊɑůɤ ůŰɖɜ əɎɛŮɟŬ əŬɘ ɜŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬˊɧůŰŬůɖɠ. ɇɞ ɚɞɔɘůɛɘəɧ 

Intel Real Sense Viewer ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ ˊɟɞɓɞɚɐ, ŮɔɔɟŬűɐ, ŬɜŬˊŬɟŬɔɤɔɐɠ əŬɘ Űɘɠ 

ɟɡɗɛɑůŮɘɠ Űɖɠ əɎɛŮɟŬɠ. 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ŬůűɎɚŮɘŬ Ŭˊɧ Űɖɜ ŬəŰɘɜɞɓɞɚɑŬ ɚɏɘɕŮɟ (Laser radiation safety), ɞɘ 

Ůəˊɞɛˊɏɠ ȼɀ ŬəŰɞɜɞɓɞɚɑŬɠ Laser ɏɢɞɡɜ ŰŬɝɘɜɞɛɖɗŮɑ ŬɜɎɚɞɔŬ ɛŮ Űɞ ɛɐəɞɠ əɨɛŬŰɞɠ əŬɘ Űɖɜ 

ɘůɢɨ ůŮ ŰɏůůŮɟɘɠ əŬŰɖɔɞɟɑŮɠ əŬɘ ɛŮɟɘəɏɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ Ŭˊɧ Űɘɠ Ŭɟɢɏɠ Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 

1970. Ƀɘ ŰŬɝɘɜɞɛɐůŮɘɠ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜ ŰŬ ɚɏɘɕŮɟ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰɎ Űɞɡɠ ɜŬ 

ˊɟɞəŬɚɞɨɜ ɓɚɎɓŮɠ ůŮ ŮəŰŮɗŮɘɛɏɜŬ ɎŰɞɛŬ, Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ 1 (ɢɤɟɑɠ əɑɜŭɡɜɞ əŬŰɎ Űɖɜ 

əŬɜɞɜɘəɐ ɢɟɐůɖ) ɏɤɠ Űɖɜ əŬŰɖɔɞɟɑŬ 4 (ůɞɓŬɟɧɠ əɑɜŭɡɜɞɠ ɔɘŬ ŰŬ ɛɎŰɘŬ əŬɘ Űɞ ŭɏɟɛŬ). ȼ 

ůɡɔəŮəɟɘɛɏɜɖ ůɡůəŮɡɐ ŬɜɐəŮɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ - 1 (Class -1) ɖ ɞˊɞɑŬ ŮɑɜŬɘ ŬůűŬɚɐɠ ɔɘŬ ɧɚŮɠ 

Űɘɠ ůɡɜɗɐəŮɠ ɢɟɐůɖɠ, ŮəŰɧɠ ŮɎɜ ˊŮɟɜɞɨɜ Ŭˊɧ ɛŮɔŮɗɡɜŰɘəɎ ɞˊŰɘəɎ ůŰɞɘɢŮɑŬ, ɧˊɤɠ 

ɛɘəɟɞůəɧˊɘŬ əŬɘ ŰɖɚŮůəɧˊɘŬ 
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.  

ȺȽȾɃɁȷ 37: ȾɎɛŮɟŬ Intel RealSense LiDAR Camera L515 (URL 25). 

ɇŮɢɜɘəɎ ɉŬɟŬəŰɖɟɘůŰɘəɎ  

Intel RealSense LiDAR Camera L515 

ȹɘŬůŰɎůŮɘɠ (ȹɘɎɛŮŰɟɞɠ) 61mm 

ȹɘŬůŰɎůŮɘɠ (ȴɣɞɠ) 26mm 

ȸɎɟɞɠ  100g 

ɃˊŰɘəɧˊŮŭɑɞ (Field of view - FOV) 70° × 55° (±3°) 

Ⱥɨɟɞɠ  0.25m - 9m 

ɄŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ  ȺůɤŰŮɟɘəɞ ɢɩɟɞ 

 

 

ȺȽȾɃɁȷ 38: ȾŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ůɎɟɤůɖɠ Űɞɡ ɞɟɡəŰɞɨ ɅɞŭɞɢɟɤůɑŰɖ ɛŮ Űɖ ɢɟɐůɖ 

LiDAR Camera L515 əŬɘ ůŰɖɜ ɞɗɧɜɖ Űɞɡ ɡˊɞɚɞɔɘůŰɐ űŬɑɜŮŰŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ 

ɚɞɔɘůɛɘəɞɨ Intel Real Sense ViewerÊ. ȼ ůɎɟɤůɖ əŬɘ ɖ ŮˊŮɝŮɟɔŬůɑŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ  

Ŭˊɧ Űɞ ɇɛɐɛŬ ȷɔɟ. ɇɞˊɞɔɟɎűɤɜ ɀɖɢ. Űɞɡ ȷɄŪ. (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ) 
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Ƀ ŮəŰɡˊɤŰɐɠ Űɟɘɩɜ ŭɘŬůŰɎůŮɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮɑɜŬɘ ɞ ɑŭɘɞɠ ɛŮ Űɖ ɛŮůŬɑŬ əɚɑɛŬəŬ, 

ŭɖɚŬŭɐ ɞ Ultimaker S5 (ɓɚ. Ä 4.3). ɆɖɛŮɘɩɜŮŰŬɘ ɧŰɘ ɖ ŭɘɎɗŮůɖ Űɞɡ Ůɝɞˊɚɘůɛɞɨ əŬɘ ɖ 

ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ůŰɞ ɇɛɐɛŬ ȷɔɟɞɜɧɛɤɜ ɇɞˊɞɔɟɎűɤɜ 

ɀɖɢŬɜɘəɩɜ Űɞɡ ȷ.Ʉ.Ū. 

4.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ 

 

ɆŮ ŭɡɞ ŭɘŬűɞɟŮŰɘəɎ ŬəɟɞŬŰɐɟɘŬ (űɞɘŰɖŰɏɠ/ŰɟɘŮɠ əŬɘ ŮəˊŬɘŭŮɡŰɘəɞɨɠ) əŬɘ Űɨˊɞɡɠ 

ŮəˊŬɑŭŮɡůɖɠ (Űɡˊɘəɐ əŬɘ ɎŰɡˊɖ) ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ŮɟŮɡɜɖŰɘəɧ ŮɟɔŬɚŮɑɞ Űɞɡ 

ŮɟɤŰɖɛŬŰɞɚɞɔɑɞɡ, ɛŮ ůŰɧɢɞ Űɖɜ ŮɝɏŰŬůɖ Űɖɠ ɢɟɐůɖɠ ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ Űɖɠ 

ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɤɠ ɏɜŬ Ŭˊɧ ŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɐɠ Űɖɠ. ȷɜŬˊŰɨɢɗɖəŬɜ 

əŬŰɎɚɚɖɚŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ əɚŮɘůŰɞɨ Űɨˊɞɡ ŮɟɤŰɐůŮɤɜ, ɩůŰŮ ɜŬ ŭɘŮɡəɞɚɡɜɗɞɨɜ ɞɘ 

ŮɟɤŰɖɗɏɜŰŮɠ ůŰɖɜ ɔɟɐɔɞɟɖ əŬɘ ɎɛŮůɖ ŬˊɎɜŰɖůɖ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘɎɚŮɝɖɠ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞ 

ɢɟɧɜɞ.  

ɀŮ ůŰɧɢɞ ɜŬ ˊɟɞəɨɣŮɘ Űɞ ŬɜŰɑəŰɡˊɞ Űɤɜ ŭɘŬɚɏɝŮɤɜ ůŰɞɡɠ ŮɟɤŰɖɗɏɜŰŮɠ, ŰŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ 

ŭɧɗɖəŬɜ ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖ ŭɘɎɚŮɝɖ ɩůŰŮ ɖ ůɨɔəɟɘůɖ ɜŬ ŮɑɜŬɘ ɎɛŮůɖ. Ƀɘ ŮɟɤŰɐůŮɘɠ əɎɗŮ 

ŮɟɤŰɖɛŬŰɞɚɞɔɑɞɡ ŬɜɐəŬɜ ůŮ ŭɨɞ əŬŰɖɔɞɟɑŮɠ: ŮɟɤŰɐůŮɘɠ ůɢŮŰɘəɎ ɛŮ Űɞ ˊɟɞűɑɚ Űɞɡ 

ŮɟɤŰɩɛŮɜɞɡ, ɧˊɤɠ ŭɖɛɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ, ŮəˊŬɑŭŮɡůɖ ɐ ŮˊɎɔɔŮɚɛŬ, əŬɘ ŮɟɤŰɐůŮɘɠ ˊɞɡ 

ůɢŮŰɑɕɞɜŰŬɘ ɎɛŮůŬ ɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɖɠ ŮəˊŬɘŭŮɡŰɘəɐɠ ŭɘɎɚŮɝɖɠ, ˊɞɡ ŬűɞɟɞɨůŮ ŰŬ ɗɏɛŬŰŬ 

Űɞɡ ɢɩɟɞɡ əŬɘ Űɖɠ ɔŮɤɔɟŬűɑŬɠ. 
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ȾȺūȷȿȷȽɃ 5: ɀȺŪɃȹɃȿɃũȽȷ 

 

ȺȽɆȷũɋũȼ 

 

ɇɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖ ɛŮɗɞŭɞɚɞɔɑŬ Űɤɜ ˊŮɟɘˊŰɤůɘɞɚɞɔɘəɩɜ ɛŮɚŮŰɩɜ, ɞɘ 

ɞˊɞɑŮɠ ɓɟɑůəɞɜŰŬɘ ůŰɞ ŮˊɑəŮɜŰɟɞ Űɖɠ ŭɘŬŰɟɘɓɐɠ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ŬɜŬɚɡŰɘəɎ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ɉɩɟɞɡ, ɖ ɞˊɞɑŬ 

ŭɖɛɘɞɡɟɔɐɗɖəŮ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. ŪɏɛŬ Űɞɡ əŮűŬɚŬɑɞɡ ŬˊɞŰŮɚŮɑ Ůˊɑůɖɠ ɖ ɛŮɚɏŰɖ Űɤɜ 

Űɟɘɩɜ ˊŮɟɘˊŰɩůŮɤɜ ɓɎůŮɘ əɚɑɛŬəŬɠ, ŮűŬɟɛɧɕɞɜŰŬɠ Űɞɡɠ əŬŰɎɚɚɖɚɞɡɠ Űɨˊɞɡɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ əɎɗŮ űɞɟɎ. ȺˊɘˊɟɧůɗŮŰŬ, ˊŮɟɘɔɟɎűŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ (əŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ 

ŬɡŰɐɠ) ɛɏɟɞɡɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŭɘŬŰɟɘɓɐɠ ůŰŬ ŬɜɩŰŮɟŬ ůŰɎŭɘŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ - ɔɘŬ ŮəˊŬɘŭŮɡŰɘəɞɨɠ ůəɞˊɞɨɠ. ȰŰůɘ, ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɛŮ ɚŮˊŰɞɛɏɟŮɘŬ ɖ 

ɛŮɗɞŭɞɚɞɔɑŬ, ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞůŭɞəɩɜŰŬɘ Ŭˊɧ Űɖɜ 

ŮəɎůŰɞŰŮ ɛŮɚɏŰɖ. 

5.1 ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ 

 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ Űɞɡ Eɚɚɖɜɘəɞɨ Xɩɟɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ GIS əŬɘ ˊɟɞůŭɘɞɟɑɕŮɘ ɛŮ ŬəɟɑɓŮɘŬ Űɖ ɢɤɟɘəɐ ɗɏůɖ ɔŮɤŰɧˊɤɜ, əŬɗɩɠ əŬɘ 

Ůˊɘˊɚɏɞɜ ɚŮˊŰɞɛɏɟŮɘŮɠ. ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ŬɜŬˊŰɨɢɗɖəŮ ůŰɞ ŮɚŮɨɗŮɟɞ ɚɞɔɘůɛɘəɧ Quantum 

GIS (QGIS), ůŮ ɔŮɤɔɟŬűɘəɧ ůɨůŰɖɛŬ ŬɜŬűɞɟɎɠ (WGS 1984/EPSG 4326). ȼ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ ŬɜŬˊŰɨɢɗɖəŮ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ ɩůŰŮ ɜŬ ŬˊɞŰɡˊɤɗɞɨɜ ɗɏůŮɘɠ ɛŮ 

ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ. 

ɆŰɞɜ ɄȽɁȷȾȷ 1 ́ ŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ůŰɖ ɓɎůɖ ŭɘŬəɟɑɜŮŰŬɘ 

ůŰŬ Ůɝɐɠ:  1. (id): ŭɑɜŮŰŬɘ ɏɜŬɠ Ŭɨɝɤɜ Ŭɟɘɗɛɧɠ ɔɘŬ əɎɗŮ ŮɔɔɟŬűɐ ůŰɖ ɓɎůɖ. 2. (Name): ŭɑɜŮŰŬɘ 

ɖ ɞɜɞɛŬůɑŬ Űɖɠ ɗɏůɖɠ. 3. (Details): ȹɑɜɞɜŰŬɘ əɎˊɞɘŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ɗɏůɖɠ. ũɘŬ 

ɚɧɔɞɡɠ çűɘɚɘəɧŰɖŰŬɠè Űɖɠ ɓɎůɖɠ, ɖ ́ ŮɟɘɔɟŬűɐ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ ɛɏɢɟɘ 254 ɢŬɟŬəŰɐɟŮɠ(əŬɘ 

ɤɠ ˊŮɟɘɞɟɘůɛɧɠ əŬɘ Űɖɠ ɛɞɟűɐɠ shapefile), ɤůŰɧůɞ ˊɞɚɨ ŮɨəɞɚŬ ɛˊɞɟŮɑ ɜŬ ŬɡɝɖɗŮɑ ɛŮ Űɖ 

ɛŮŰɎˊŰɤůɖ ůŮ/ɢɟɐůɖ ŬɟɢŮɑɞɡ ɔŮɤɓɎůɖɠ (geodatabase). 4. (Link):  Ƀ ůɨɜŭŮůɛɞɠ ŬűɞɟɎ ůŮ 

ɗɏůŮɘɠ ˊɞɡ ɏɢɞɡɜ əɎˊɞɘŬ Ůˊɑůɖɛɖ ɘůŰɞůŮɚɑŭŬ, ůŰɖɜ ɞˊɞɑŬ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŮ ŬɡŰɐ ŮɑŰŮ Ŭˊɧ 

Űɞˊɘəɞɨɠ űɞɟŮɑɠ ŮɑŰŮ Ŭˊɧ űɞɟɏŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɗɏůɖɠ. 5.(Ingest date): ȷɜŬűɏɟŮŰŬɘ ɖ 

ɖɛŮɟɞɛɖɜɑŬ ŰŮɚŮɡŰŬɑŬɠ əŬŰŬɢɩɟɖůɖɠ Űɖɠ ɗɏůɖɠ ůŰɖ ɓɎůɖ. ȼ ˊɚɖɟɞűɞɟɑŬ ŬɡŰɐ ɓɞɖɗɎ ůŮ 

ˊŮɟɑˊŰɤůɖ ŮˊɘəŬɘɟɞˊɞɑɖůɖɠ Űɤɜ ůŰɞɘɢŮɑɤɜ. ȷˊɞŰŮɚŮɑ ɛɘŬ ɚŮɘŰɞɡɟɔɘəɐ ˊɚɖɟɞűɞɟɑŬ Űɖɠ 

ɓɎůɖɠ. 6.(Access): ȹɑɜŮŰŬɘ ɖ ˊɚɖɟɞűɞɟɑŬ Ŭɜ ɖ ɗɏůɖ ŮɑɜŬɘ ɛŮ ŮɚŮɨɗŮɟɖ Ůɑůɞŭɞ, ɞˊɧŰŮ əŬɘ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Open, Ůɜɩ Ŭɜ əŬŰŬɢɤɟŮɑŰŬɘ ɛɘŬ ɗɏůɖ ˊɞɡ ɏɢŮɘ ŬɜŰɑŰɘɛɞ Ůɘůɧŭɞɡ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Restricted. Ⱥˊɘˊɚɏɞɜ, Ŭɜ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŮˊɑůəŮɣɖ ůŰɞ ɢɩɟɞ, ɚɧɔɤ 

Űɖɠ əŬŰɎůŰŬůɖɠ, ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ ɖ ɗɏůɖ, ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ Inaccessible 7. (Price): 

ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ əŬŰŬɢɤɟŮɑŰŬɘ ɛɘŬ ɗɏůɖ ˊɞɡ ŮɑɜŬɘ Ůˊɘůəɏɣɘɛɖ, ŰɞɡɟɘůŰɘəɐ əŬɘ ŬɜɞɘɢŰɐ ˊɟɞɠ 

Űɞ əɞɘɜɧ, ŭɑɜŮŰŬɘ ɖ ˊɚɖɟɞűɞɟɑŬ Űɖɠ ɔŮɜɘəɐɠ Űɘɛɐɠ Ůɘůɧŭɞɡ. 8. (Museum): ȹɑɜŮŰŬɘ ɖ 

ˊɚɖɟɞűɞɟɑŬ ŬɜŬűɞɟɘəɎ ɛŮ Űɞ Ŭɜ ɡˊɎɟɢŮɘ ɏəɗŮůɖ ɐ ɛɞɡůŮɑɞ, Űɞ ɞˊɞɑɞ ůɡɛˊɚɖɟɩɜŮɘ Űɖɜ 

ŮˊɑůəŮɣɖ ůŰɖ ɗɏůɖ. ȼ ŬˊɎɜŰɖůɖ ŮɑɜŬɘ Yes, ɧŰŬɜ ɡˊɎɟɢŮɘ ŮəɗŮůɘŬəɧɠ ɢɩɟɞɠ - ɛɞɡůŮɑɞ əŬɘ 

No ɧŰŬɜ ŭŮɜ ɡˊɎɟɢŮɘ. 9.(Type): ȾŬŰɖɔɞɟɑŬ ŭɘɎəɟɘůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ůŰɖɜ 

ɞˊɞɑŬ ŬɜɐəŮɘ ɖ ɗɏůɖ 10. (Code): ȷɜŬűɞɟɎ Űɞɡ əɤŭɘəɞɨ, ɛŮ ɓɎůɖ Űɖɜ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ ůŰɖɜ 
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ɞˊɞɑŬ ŬɜɐəŮɘ ɞ Űɨˊɞɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 11. (Geomythology): Ŭɜ ɡˊɎɟɢŮɘ əɎˊɞɘŬ 

ůɨɜŭŮůɖ Űɖɠ ɗɏůɖɠ ɛŮ ɛɨɗɞɡɠ, ́ ŬɟŬŭɧůŮɘɠ ɐ ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ. ȷɜ ŮɑɜŬɘ ɔɜɤůŰɧ ŬɜŬűɏɟŮŰŬɘ 

ɤɠ Yes, Ŭɜ ŭŮɜ ŮɑɜŬɘ ɔɜɤůŰɧ ɐ ŭŮɜ ɓɟɏɗɖəŬɜ ˊɚɖɟɞűɞɟɑŮɠ No. 

 

ɄȽɁȷȾȷɆ  1: ȸɎůɖ ȹŮŭɞɛɏɜɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS 

ɆŰɞɘɢŮɑŬ ɗɏůɖɠ ȺˊŮɝɐɔɖůɖ əɎɗŮ əŬŰɖɔɞɟɑŬɠ  

id ȷɟɑɗɛɖůɖ  

Name ɃɜɞɛŬůɑŬ ɗɏůɖɠ 

Details ȸŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɗɏůɖɠ 

Link  ɆɨɜŭŮůɛɞɠ  

Ingest date 
ȼɛŮɟɞɛɖɜɑŬ (ŰŮɚŮɡŰŬɑŬɠ) əŬŰŬɢɩɟɖůɖɠ Űɖɠ ɗɏůɖɠ ůŰɖ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ 

Access 
ɇɟɧˊɞɠ Ůɘůɧŭɞɡ (ŮɚŮɨɗŮɟɖ ɐ Ůˊɑ ˊɚɖɟɤɛɐ) ůŮ ˊŮɟɑˊŰɤůɖ 

Ůˊɘůəɏɣɘɛɖɠ ɗɏůɖɠ  

Price ɇɘɛɐ ŮɘůɘŰɖɟɑɞɡ Ŭɜ ɡˊɎɟɢŮɘ 

Museum ȷɜ ɡˊɎɟɢŮɘ ɛɞɡůŮɑɞ ˊɞɡ ɜŬ ůɡɛˊɚɖɟɩɜŮɘ Űɖɜ ɗɏůɖ 

Type 
ȾŬŰɖɔɞɟɑŬ ůŰɖɜ ɞˊɞɑŬ ŬɜɐəŮɘ ůŰɖɜ ŭɘɎəɟɘůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ  

Code Ⱦɤŭɘəɧɠ əŬŰɖɔɞɟɘɞˊɞɑɖůɖɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ  

Geomythology ȷɜ ɡˊɎɟɢŮɘ əɎˊɞɘŬ ůɨɜŭŮůɖ Űɖɠ ɗɏůɖɠ ɛŮ ɛɨɗɞɡɠ ɐ ˊŬɟŬŭɧůŮɘɠ. 
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ȺȽȾɃɁȷ 39: ȷˊɧůˊŬůɛŬ Ŭˊɧ Űɖ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ, ůŰɖɜ ɞˊɞɑŬ əŬŰŬɢɤɟɞɨɜŰŬɘ ŰŬ 

ůŰɞɘɢŮɑŬ Űɤɜ ɗɏůŮɤɜ (URL 29). 
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ȾȷɇȼũɃɅȽɃɄɃȽȼɆȼ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ Ɇɇȼ ȸȷɆȼ 

ȹȺȹɃɀȺɁɋɁ 

ȼ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɏɔɘɜŮ ŬɟɢɘəɎ ɛŮ ɓɎůɖ Űɞɜ Űɟɧˊɞ 

ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ ɔŮɤŰɧˊɞɡ ˊɞɡ ɛŮɚŮŰɎŰŬɘ. ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ űɡůɘəɞɨɠ əŬɘ 

ŬɜɗɟɤˊɞɔŮɜŮɑɠ ɔŮɤŰɧˊɞɡɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, əɎɗŮ əŬŰɖɔɞɟɑŬ ŭɘŬəɟɑɜŮŰŬɘ ůŮ ɡˊɞəŬŰɖɔɞɟɑŮɠ əŬɘ 

ɚŬɛɓɎɜŮŰŬɘ ɏɜŬɠ ɓɞɖɗɖŰɘəɧɠ əɤŭɘəɧɠ. Ƀ əɤŭɘəɧɠ ŬɡŰɧɠ ůɡɛɓɎɚŮɘ ůŰɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɓɎůɖɠ 

ŭŮŭɞɛɏɜɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS, ɤɠ Ůɝɐɠ: 

 

ūɈɆȽȾɃȽ ũȺɋɇɃɄɃȽ ïNaturalGeosites ź əɤŭɘəɧɠ: (NG) 

Ⱦɤŭɘəɧɠ: (NG 01) ź  ɇȺȾɇɃɁȽȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ (Structural)  

1. Ⱦɤŭɘəɧɠ: (NG 01.1) ź ɅɐɔɛŬ- (Fault)  

2. Ⱦɤŭɘəɧɠ: (NG 01.2) ź ɄŰɡɢɤɛɏɜɞ ůŰɟɩɛŬ-(Fold) 

3. Ⱦɤŭɘəɧɠ: (NG 01.3) ź ɇŮəŰɞɜɘəɧ ˊŬɟɎɗɡɟɞ- (Tectonic window)  

4. Ⱦɤŭɘəɧɠ: (NG 01.4) źȹɘɎűɞɟŮɠ ŰŮəŰɞɜɘəɏɠ ŭɞɛɏɠ ï(TectonicStructures) 

Ⱦɤŭɘəɧɠ: (NG 02) ź ɆɇɅɋɀȷɇɃũɅȷūȽȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ  

(Stratigraphic)  

Ⱦɤŭɘəɧɠ: (NG 03) ź ɄȷȿȷȽɃɁɇɃȿɃũȽȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ 

(Paleontological)  

Ⱦɤŭɘəɧɠ: (NG 04) źɃɅɈȾɇɃȿɃũȽȾȺɆ ï ɄȺɇɅɃȿɃũȽȾȺɆ ŪȺɆȺȽɆ 

ȺɁȹȽȷūȺɅɃɁɇɃɆ (Petrographic - Mineralogical)  

Ⱦɤŭɘəɧɠ: (NG 05) ź ȾȷɅɆɇȽȾȺɆ ũȺɋɀɃɅūȺɆ (Karst) 

1. Ⱦɤŭɘəɧɠ: (NG 05.1) ź  ɆˊɐɚŬɘɞ (Cave) 

2. Ⱦɤŭɘəɧɠ: (NG 05.2) ź ɈˊɧɔŮɘŮɠ əŬɟůŰɘəɏɠ ŭɞɛɏɠ (Underground karst) 

3. Ⱦɤŭɘəɧɠ: (NG 05.3) ź ȺˊɘűŬɜŮɘŬəɏɠ əŬɟůŰɘəɏɠ ŭɞɛɏɠ (Surface karst) 

Ⱦɤŭɘəɧɠ: (NG 06) ź ũȺɋɀɃɅūɃȿɃũȽȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ 
(Geomorphological)  

Ⱦɤŭɘəɧɠ: (NG 07) ź ȼūȷȽɆɇȺȽȷȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ (Volcano)  

1. Ⱦɤŭɘəɧɠ: (NG 07.1) ź ȼűŬɑůŰŮɘɞ (Volcano) 

2. Ⱦɤŭɘəɧɠ: (NG 07.2) ź ȾɟŬŰɐɟŬɠ (Crater) 

3. Ⱦɤŭɘəɧɠ: (NG 07.3) ź ȹɘɎűɞɟŮɠ ɖűŬɘůŰŮɘŬəɏɠ ŭɞɛɏɠ əŬɘ ŮɛűŬɜɑůŮɘɠ 

(Volcano Structures) 

Ⱦɤŭɘəɧɠ: (NG 08) ź ŪȺɅɀȺɆ ɄȼũȺɆ (Thermal springs)  

Ⱦɤŭɘəɧɠ: (NG 09) ź ɄȺɅȽȸȷȿȿɃɁɇȷ (Environments) 

1.Ⱦɤŭɘəɧɠ: (NG 09.1) ź ɄɞŰɎɛɘɞ ï(Fluvial environment) 

2.Ⱦɤŭɘəɧɠ: (NG 09.2) ź ȿɘɛɜŬɑɞï(Lacustrine environment) 

3.Ⱦɤŭɘəɧɠ: (NG 09.3) ź ɄŬɟɎəŰɘɞï (Coastal environment) 
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4.Ⱦɤŭɘəɧɠ: (NG 09.4) ź Ⱥɟɖɛɘəɧï(Deserts environment) 

5.Ⱦɤŭɘəɧɠ: (NG 09.5) ūŬɟɎɔɔɘ (Gorge) 

6.Ⱦɤŭɘəɧɠ: (NG 09.6) ȾŬŰŬɟɟɎəŰɖɠ (Waterfall) 

7.Ⱦɤŭɘəɧɠ: (NG 09.7) ź ȷɚɡəɏɠ (Salt pans) 

Ⱦɤŭɘəɧɠ:(NG 10) ź ɄȷũȺɇɋȹȺȽɆ ũȺɋɀɃɅūȺɆ & ɄȺɅȽɄȷũȺɇɋȹȺȽɆ 

ũȺɋɀɃɅūȺɆ - ȹȽȺɅũȷɆȽȺɆ  (Ice age ï Glacial Phase- Periglacial) 

Ⱦɤŭɘəɧɠ: (NG 11) ź ũȺɋȿɃũȽȾȷɇɃɄȽȷ (Geological landscapes) 
1. Ⱦɤŭɘəɧɠ: (NG11.1) ź ȸɞɡɜɎ (Mountain) 

2. Ⱦɤŭɘəɧɠ: (NG11.2) ź ɃɟɞůŮɘɟɏɠ (Mountain chain) 

3. Ⱦɤŭɘəɧɠ: (NG11.3) ź ɄŮŭɘɎŭŮɠ (Valley) 

4. Ⱦɤŭɘəɧɠ: (NG11.4) ź ɇɎűɟɞɘ (Trench) 

5. Ⱦɤŭɘəɧɠ: (NG11.5) ź ɁɖůɘɎ (Island) 

ȷɁŪɅɋɄɃũȺɁȺȽɆ ũȺɋɇɃɄɃȽ ï Anthropogenic Geosites ź əɤŭɘəɧɠ: (AnG) 

 

1. Ⱦɤŭɘəɧɠ: (AnG. 01) ź Ūɏůɖ ȿŬŰɞɛŮɑɞɡ (Quarry) ï ŪɏůŮɘɠ ɀŮŰŬɚɚŮɑɤɜ 

(Mines) 

2. Ⱦɤŭɘəɧɠ: (AnG. 02) ź ŪɏůŮɘɠ ŬɜŬˊŰɡɝɘŬəɩɜ ɏɟɔɤɜ (Development projects) 

 

 

ũȺɋɀɈŪɃȿɃũȽȾȺɆ ŪȺɆȺȽɆ ȺɁȹȽȷūȺɅɃɁɇɃɆ (Geomythological)  

 

ɆŰɞ ˊŮŭɑɞ ŬɡŰɧ Űɖɠ ɓɎůɖɠ ɗŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɘɗŬɜɐ ůɨɜŭŮůɖ Űɞɡ ɔŮɤŰɧˊɞɡ ɛŮ ɛɨɗɞɡɠ, 

ˊŬɟŬŭɧůŮɘɠ əŬɘ ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ, ůɖɛŮɘɩɜɞɜŰŬɠ Yes ɧŰŬɜ ɡˊɎɟɢŮɘ ůɨɜŭŮůɖ, N/A ɧŰŬɜ ŭŮɜ 

ŮɑɜŬɘ ɔɜɤůŰɧ Ŭɜ ɡˊɎɟɢŮɘ ɐ ɧɢɘ. 

ȼ ɨˊŬɟɝɖ Űɖɠ ɓɎůɖɠ ůŮ ɚŮɘŰɞɡɟɔɘəɐ ɛɞɟűɐ əŬɘ ɛŮ ɘəŬɜɧ Ŭɟɘɗɛɧ (ŮəŬŰɞɜŰɎŭŮɠ) ŬɝɘɧˊɘůŰɤɜ, 

Űɧůɞ ɢɤɟɘəɎ ɧůɞ əŬɘ ˊɚɖɟɞűɞɟɘŬəɎ, ŮɔɔɟŬűɩɜ, ŬɜɞɑɔŮɘ ŰŮɟɎůŰɘŮɠ ŭɡɜŬŰɧŰɖŰŮɠ Ŭɝɘɞˊɞɑɖůɐɠ 

Űɖɠ əŬɘ ŮɝŬɔɤɔɐɠ ŭŮɡŰŮɟɞɔŮɜɞɨɠ ˊɚɖɟɞűɞɟɑŬɠ. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ ŬɡŰɏɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ 

ɎɚɚŬ ɔŮɤɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ, ŬɜŬŭŮɑɢɗɖəŬɜ ɛŮ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ, ŰŬ ɞˊɞɑŬ 

ŬɜŬɚɨɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ. 

ɀŮɚɏŰɖ ɓɎůɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɘɠ ɛŮŰŬɓɞɚɏɠ ůŰɖɜ əɎɚɡɣɖ 

ɔɖɠ (Land Cover Changes)  

ũɘŬ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ŭɘŬŰɟɘɓɐɠ əɟɑɗɖəŮ ůəɧˊɘɛɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ŰŬ ˊɘɞ ˊɟɧůűŬŰŬ 

ŭŮŭɞɛɏɜŬ əɎɚɡɣɖɠ ɔɖɠ əŬɘ ŬɚɚŬɔɩɜ ŬɡŰɐɠ, ŬɡŰɎ ŭɖɚŬŭɐ Űɤɜ ŮŰɩɜ 2012-2018. ɀŮŰɎ Űɖɜ 

ŬɜɎəŰɖůɖ Űɤɜ ůɢŮŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ Corine Land Cover əŬɘ Űɖɜ ˊŮɟɘəɞˊɐ 

(subset) Űɞɡɠ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ɉɩɟɞ, ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ ŬɜŰɑůŰɞɘɢɞ ŮˊɑˊŮŭɞ ˊɚɖɟɞűɞɟɑŬɠ.  

ȷəɞɚɞɨɗɤɠ, ŰŬ ŭŮŭɞɛɏɜŬ ɢɟɐůɖɠ ɔɖɠ Űɞɡ Ⱥɚɚɖɜɘəɞɨ ɉɩɟɞɡ ŮɝŮŰɎůŰɖəŬɜ ůŮ ůɡɜŭɡŬůɛɧ 

ɛŮ Űɖ ɔŮɤɢɤɟɘəɐ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ɛŮ ůŰɧɢɞ Űɖɜ ɛŮɚɏŰɖ ˊɘɗŬɜɐɠ 

Ůˊɘɟɟɞɐɠ ůŮ ɛɘŬ ŬˊɧůŰŬůɖ 1Km Ŭˊɧ Űɞ əɎɗŮ ůɖɛŮɑɞ. Ʉɘɞ ŬɜŬɚɡŰɘəɎ, ɛŮɚŮŰɐɗɖəŮ Űɞ Ŭɜ ůŮ 

ŬˊɧůŰŬůɖ Ůɜɧɠ ɢɘɚɘɞɛɏŰɟɞɡ ɖ ɧˊɞɘŬ ŬɚɚŬɔɐ ɢɟɐůɖɠ ɔɖɠ, ŮɑɢŮ ɤɠ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮˊɖɟŮɎůŮɘ 

ɐ ˊɘɗŬɜɩɠ ɜŬ ŮˊɖɟŮɎůŮɘ ɛŮɚɚɞɜŰɘəɎ əɎˊɞɘŬ ɗɏůɖ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 
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ɀŮɚɏŰɖ ɓɎůɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɤɠ ˊɟɞɠ Űɖɜ Ɏɜɞŭɞ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ    

ũɘŬ Űɖ ɛŮɚɏŰɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ, ůŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ ɗɏůŮɘɠ ˊɞɡ 

ŮɜŰɞˊɑɕɞɜŰŬɘ ɔŮɩŰɞˊɞɘ ůŮ ɧɚɞ Űɞɜ Ⱥɚɚɖɜɘəɧ ɉɩɟɞ, ɚɐűɗɖəŮ ɡˊɧɣɖ ɓɎůŮɘ ɓɘɓɚɘɞɔɟŬűɑŬɠ 

(URL 26) Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ Copernicus, ɧŰɘ ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ 100 ɢɟɧɜɘŬ ɖ ɛɏůɖ Űɘɛɐ Ŭɜɧŭɞɡ 

Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɔɘŬ Űɖɜ Ⱥɡɟɩˊɖ ɗŬ ŮɑɜŬɘ Ŭˊɧ 20 ɏɤɠ 40cm. ɇɞ ůɨɜɞɚɞ Űɤɜ 

ŭŮŭɞɛɏɜɤɜ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɓŬůɑɕŮŰŬɘ ůŰɞɡɠ ȹŮɑəŰŮɠ ɄŬɟŬəɞɚɞɨɗɖůɖɠ Űɖɠ 

ůŰɎɗɛɖɠ Űɤɜ ɋəŮŬɜɩɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ Ŭˊɧ Űɞ Copernicus Marine Environment Monitoring 

Service (CMEMS) əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Ůɘůɧŭɞɡ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɑɜŬɘ Ŭˊɧ Űɞ Copernicus 

Climate Change Service (C3S). Ƀɘ ŬɜɤɛŬɚɑŮɠ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ůŮ 

ůɢɏůɖ ɛŮ ɛɘŬ ŮɘəɞůŬŮŰɐ ɛɏůɖ ˊŮɟɑɞŭɞ ŬɜŬűɞɟɎɠ (1993-2012) ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 

ŮɜɖɛŮɟɤɛɏɜŬ ɡɣɞɛŮŰɟɘəɎ ˊɟɧŰɡˊŬ. (URL 26). 

ũɘŬ Űɖ ɛŮɚɏŰɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ŬəɟŬɑɞ ůŮɜɎɟɘɞ Űɖɠ Ŭɜɧŭɞɡ 40cm. ɀɏůɤ Űɞɡ Űɤɜ  DEM 

ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŬˊɞŭɧɗɖəŮ ɔɘŬ əɎɗŮ ůɖɛŮɑɞ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ Űɞ ŬɜŰɑůŰɞɘɢɞ ɡɣɧɛŮŰɟɞ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ɗɏůŮɘɠ ˊɞɡ ɝŮˊŮɟɜɞɨůŬɜ Űɖɜ Űɘɛɐ Űɞɡ ɞɟɑɞɡ ɗŮɤɟɐɗɖəŬɜ ɗɏůŮɘɠ ɧˊɞɡ əŬɘ 

ŮɜŰɞˊɑůŰɖəŬɜ ɞɘ ˊŮɟɘɞɢɏɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ˊɞɡ ŭɡɜɖŰɘəɎ əɘɜŭɡɜŮɨɞɡɜ. Ƀɘ ŬɜɎɚɡůɖ 

ɏɔɘɜŮ ŰɟŮɘɠ ŬɜŮɝɎɟŰɖŰŮɠ űɞɟɏɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŰŬ ɡɣɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ SRTM, EU-DEM 

əŬɘ ASTER-GDEM ŬɜŰɑůŰɞɘɢŬ, ɛŮ ŰŬ ɞˊɞɑŬ ůŰɖ ůɡɜɏɢŮɘŬ ŬɜŬˊŰɨɢɗɖəŮ ɏɜŬɠ ůɡɜɞɚɘəɧɠ 

ɢɎɟŰɖɠ ˊɞɡ ŬˊɞŰɡˊɩɜŮɘ Űɖɜ ŮˊɘəɘɜŭɡɜɧŰɖŰŬ Űɤɜ ɗɏůɤɜ.  

5.2 ɀȽȾɅȼ ȾȿȽɀȷȾȷ 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ Űɖɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ȹɘŬůŰɖɛɘəɐ 

ɇɖɚŮˊɘůəɧˊɖůɖ. ȷɜɎɚɞɔŬ ɛŮ Űɞ ˊŮŭɑɞ ɛŮɚɏŰɖɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ 

ŭɞɟɡűɧɟɞɡɠ, ɞɘ ɞˊɞɑɞɘ ŭɘŬɗɏŰɞɡɜ ŬɘůɗɖŰɐɟŮɠ, ˊɞɡ ˊŬɟɏɢɞɡɜ əŬŰɎɚɚɖɚŮɠ ŮɘəɧɜŮɠ. ȼ 

ŬɜŬɕɐŰɖůɖ Űɤɜ Ůɘəɧɜɤɜ ɏɔɘɜŮ ɛɏůɤ Űɖɠ ˊɚŬŰűɧɟɛŬɠ EO Browser əŬɘ ŬəɞɚɞɨɗɖůŮ 

əŬŰɎɚɚɖɚɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŬɜɎɚɡůɖ ŬɜɎ ˊŮɟɑˊŰɤůɖ, ŮűŬɟɛɧɕɞɜŰŬɠ ůɡɜŭɡŬůɛɞɨɠ 

űŬůɛŬŰɘəɩɜ ɕɤɜɩɜ əŬɘ ŭŮɑəŰŮɠ. ȼ Ůˊɘɚɞɔɐ Űɤɜ ŭɞɟɡűɧɟɤɜ ɏɔɘɜŮ ɛŮŰɎ Ŭˊɧ Űɖ ůɨɔəɟɘůɖ Űɤɜ 

ɢɤɟɘəɩɜ əŬɘ űŬůɛŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɞɡɠ, əŬɗɩɠ əŬɘ Űɖ ɢɟɞɜɘəɐ Űɞɡɠ ŭɘŬɗŮůɘɛɧŰɖŰŬ, 

ŬɚɚɎ əŬɘ ɓɎůŮɘ Űɞɡ ůŰɞɘɢŮɑɞɡ - ɗɏůɖ ˊɞɡ ɏ́ ɟŮ́ Ů ɜŬ ɛŮɚŮŰɖɗŮɑ. 

ȾŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɖ Űɤɜ Ůɘəɧɜɤɜ, ŮűŬɟɛɧůŰɖəŬɜ ɧɚŬ ŰŬ ŬˊŬɟŬɑŰɖŰŬ űɑɚŰɟŬ/ˊŬɟɎɛŮŰɟɞɘ, 

ŮˊɘɚɏɢɗɖəŬɜ əŬɘ ŬɜŬəŰɐɗɖəŬɜ ɞɘ ˊɚɏɞɜ əŬŰɎɚɚɖɚŮɠ ŮɘəɧɜŮɠ. ȷəɞɚɞɨɗɖůŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ 

ŬɜɎɚɡůɐ Űɞɡɠ ɛɏůɤ Űɞɡ ɚɞɔɘůɛɘəɞɨ SNAP ɐ/əŬɘ Űɤɜ GIS. ũɘŬ Űɘɠ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ɛŮɚɏŰɖɠ 

ɛɘəɟɐɠ əɚɑɛŬəŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ Ɂɐůɞɠ ɀɐɚɞɠ. ɆŰɖ ɛɘəɟɐ ŬɡŰɐ əɚɑɛŬəŬ ŬɝɘɞˊɞɘɐɗɖəŬɜ 

əɡɟɑɤɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ ɞˊŰɘəɞɨɠ ŬɘůɗɖŰɐɟŮɠ ɐ ɟŬɜŰɎɟ ˊɞɡ űɏɟɞɡɜ 

ɞɘ ŭɞɟɡűɧɟɞɘ. Ƀɘ ŮɘəɧɜŮɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɐŰŬɜ ŮɚŮɨɗŮɟŬ ŭɘŬɗɏůɘɛŮɠ ɛɏůɤ Űɖɠ 

ˊɚŬŰűɧɟɛŬɠ EO Browser, ɖ ɞˊɞɑŬ ˊɟɞůűɏɟŮɘ ˊɏɟŬ Ŭˊɧ Űɘɠ ŮɘəɧɜŮɠ Ůˊɘˊɚɏɞɜ ŭɡɜŬŰɧŰɖŰŮɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ˊɟɘɜ Űɖɜ ɚɐɣɖ Űɞɡɠ. ɀŮɚŮŰɐɗɖəŬɜ ŮɘəɧɜŮɠ ˊɟɞŮɟɢɧɛŮɜŮɠ Ŭˊɧ Űɞɜ ɗŮɟɛɘəɧ 

ŬɘůɗɖŰɐɟŬ Űɞɡ ŭɞɟɡűɧɟɞɡ Landsat-7, ɛŮ ůŰɧɢɞ Űɖ ɛŮɚɏŰɖ Űɤɜ ɗŮɟɛɞəɟŬůɘŬəɩɜ ŬɜɤɛŬɚɘɩɜ. 

Ⱥˊɘˊɚɏɞɜ, ɛŮɚŮŰɐɗɖəŮ ɞ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ Ŭˊɧ ŮɘəɧɜŮɠ Űɤɜ ŭɞɟɡűɧɟɤɜ Landsat-4 əŬɘ 

Landsat-5, ɛŮ ůŰɧɢɞ Űɖɜ ŮɝɏŰŬůɖ ˊŮɟɘɞɢɩɜ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ŬɚɚŬɔɐ ůŰɖ űɡŰɞəɎɚɡɣɖ, ɩůŰŮ 

ɜŬ ŮɚŮɔɢɗɞɨɜ ŰŬ ůŰɎŭɘŬ Űɖɠ ŬˊɞəŬŰɎůŰŬůɖɠ Űɞɡ Űɞˊɑɞɡ ůŮ ŬɜŮɜŮɟɔɎ ɞɟɡɢŮɑŬ. ɆŮ Ůɘŭɘəɏɠ 

ˊŮɟɘˊŰɩůŮɘɠ ŬˊŬɘŰɐůŮɤɜ ˊɞɚɨ ɡɣɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ, ɧˊɤɠ ɖ ɛŮɚɏŰɖ Űɖɠ ŭɘɎɓɟɤůɖ Űɞɡ 

ȾɚɏűŰɘəɞɡ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭŮŭɞɛɏɜŬ Ŭˊɧ Ůɛˊɞɟɘəɞɨɠ ŭɞɟɡűɧɟɞɡɠ əŬɘ/ɐ Űɞ Google 

EarthÊ. 

ɀɏůɤ ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ ˊɞɡ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ɟŬɜŰɎɟ (SAR) ˊŬɟŬŰɖɟɐɗɖəŮ ɖ 

ˊŬɟŬɛɧɟűɤůɖ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ Űɞɡ ɜɖůɘɞɨ, ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ. ɀŮ Űɖ ɢɟɐůɖ ɊɖűɘŬəɩɜ ɈɣɞɛŮŰɟɘəɩɜ ɀɞɜŰɏɚɤɜ (DEM) ɛŮɚŮŰɐɗɖəŮ 

ɞɚɧəɚɖɟɞɠ ɞ Ůɚɚɖɜɘəɧɠ ɢɩɟɞ (ɎɟŬ əŬɘ ɔɘŬ Űɖ ɀɐɚɞ) ɖ ˊɟɧɓɚŮɣɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ 
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Űɖɠ ɗɎɚŬůůŬɠ, ɚɧɔɤ ŬɚɚŬɔɐɠ Űɤɜ əɚɘɛŬŰɘəɩɜ ůɡɜɗɖəɩɜ ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ 100 ɢɟɧɜɘŬ (ɓɚ. 

ɛŮɚɏŰɖ Ůɗɜɘəɐɠ əɚɑɛŬəŬɠ - §5.1).  

ɀɏůɤ Űɤɜ ŭŮŭɞɛɏɜɤɜ Corine Land Cover ŮˊɘɚɏɔɞɜŰŬɠ ŰŬ ˊɘɞ ˊɟɧůűŬŰŬ ŭŮŭɞɛɏɜŬ ŬɚɚŬɔɐɠ 

Űɖɠ ɢɟɐůɖɠ ɔɖɠ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ɓɎůɖ ɣɖűɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ 

əɚɖɟɞɜɞɛɘɎɠ Űɖɠ ȺɚɚɎŭɞɠ (ɎɟŬ əŬɘ Űɖɠ ɀɐɚɞɡ), ́ ɟɞɏəɡɣŬɜ ůŰɞɘɢŮɑŬ ůɢŮŰɘəɎ ɛŮ Űɖɜ Ůˊɘɟɟɞɐ 

Űɤɜ ŬɚɚŬɔɩɜ ˊɞɡ ɏɔɘɜŬɜ əɞɜŰɎ ůŮ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬɘ Űɘ ŮˊɑŭɟŬůɖ ŮɑɢŬɜ 

ɐ ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ůŮ ŬɡŰɏɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɛŮ Űɖ ɢɟɐůɖ GIS, ɏɔɘɜŮ ˊŮɟŬɘŰɏɟɤ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŮɝɐɢɗɖůŬɜ ɢɎɟŰŮɠ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɧůɞ Ŭˊɧ Űɘɠ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ, ŰŬ DEM, Űɖɜ ŬɚɚŬɔɐɠ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ 

əŬɘ Űɞɡɠ ůɡɜŭɡŬůɛɞɨɠ ŬɡŰɩɜ ɛŮ Űɖ ɓɎůɖ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (ˊŮɟɘɞɟɘɕɧɛŮɜɖɠ ůŰɖ 

ɀɐɚɞ). ɀŮ ůŰɧɢɞ Űɖɜ ŮɝɏŰŬůɖ ŮɚŮɨɗŮɟɤɜ ɚɞɔɘůɛɘəɩɜ ɛŮ Ůɨəɞɚɖ ɢɟɐůɖ əŬɘ ˊɟɞůɘŰɧ 

ˊŮɟɘɓɎɚɚɞɜ ŮɟɔŬůɑŬɠ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ əŬɘ ŬɝɘɞɚɞɔɐɗɖəŬɜ Ůˊɑůɖɠ ŰŬ ŮɟɔŬɚŮɑŬ Google 

EarthÊ & Google Earth StudioÊ. 

ũŮɤɗŮɟɛɘəɐ ɛŮɚɏŰɖ Ɂɐůɞɡ ɀɐɚɞɡ  

ȼ ɛŮɚɏŰɖ Űɖɠ ɔŮɤɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ ůŰɖ ɜɐůɞ ɀɐɚɞ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮ Űɖ ɢɟɐůɖ 

ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ. ɆɨɛűɤɜŬ ɛŮ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŭɞɟɡűɧɟɤɜ Űɖɠ ůŮɘɟɎɠ Landsat 

ˊɞɡ ŬɜŬűɏɟɗɖəŬɜ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ (Ä4.2) əŬɘ ůɡɜɞɣɑɕɞɜŰŬɘ ůŰɞɜ ɄȽɁȷȾȷ 2, 

ŮˊɘɚɏɢɗɖəŮ ɞ ŭɞɟɡűɧɟɞɠ, Ŭˊɧ Űɞɜ ɞˊɞɑɞ ɏɔɘɜŮ ɖ ɚɐɣɖ Űɤɜ ɗŮɟɛɘəɩɜ Ůɘəɧɜɤɜ ɔɘŬ Űɖ ɛŮɚɏŰɖ 

Űɖɠ ɔŮɤɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ Űɞɡ ɜɖůɘɞɨ. 

 

ɄȽɁȷȾȷɆ  2: Ⱥˊɘɚɞɔɐɠ əŬŰɎɚɚɖɚɞɡ ŭɞɟɡűɧɟɞɡ ɛŮɚɏŰɖɠ Űɖɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ ůŰɖ 

ɜɐůɞ ɀɐɚɞ. 

ȹɃɅɈūɃɅɃɆ  
ȾȷɁȷȿȽ 

(BAND) 
ȷȽɆŪȼɇȼɅȷɆ  

ɉɋɅȽȾȼ 

ȷɁȷȿɈɆȼ  

(m)  

ȾɈȾȿɃɆ 

ȺɄȷɁȷȿȼɊȽɀɃɇȼɇȷɆ 

(ɖɛɏɟŮɠ)  

LANDSAT 4 6 ɇɀ 120 16 

LANDSAT 5 6 ɇɀ 120 16 

LANDSAT 7 6 ȺTM+ 60 16 

LANDSAT 8 10 , 11 TIRS  100 16 

LANDSAT 9 10 , 11 TIRS  100 16 

 

ũɘŬ Űɖɜ ŭɘŬŭɘəŬůɑŬ Űɖɠ ɛŮɚɏŰɖɠ Űɖɠ ɔŮɤɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ ŬˊŬɘŰɞɨɜŰŬɘ ŭɞɟɡűɞɟɘəɏɠ 

ŮɘəɧɜŮɠ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ. ȷ́ɧ Űɖ ůɨɔəɟɘůɖ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɤɜ ŭɞɟɡűɧɟɤɜ Űɖɠ 

ůŮɘɟɎɠ Landsat ˊɞɡ űɏɟɞɡɜ ŬɘůɗɖŰɐɟŬ ˊŬɟŬŰɐɟɖůɖɠ ɗŮɟɛɘəɩɜ ŬɜɤɛŬɚɘɩɜ ŮɝɎɔŮŰŬɘ Űɞ 

ůɡɛˊɏɟŬůɛŬ, ɧŰɘ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ɜɐůɞɡ ɀɐɚɞɡ əŬŰŬɚɚɖɚɧŰŮɟɞɠ ŮɑɜŬɘ ɞ ŭɞɟɡűɧɟɞɠ 

Landsat-7, ɚɧɔɤ Űɖɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ Űɞɡ ůŰŬ 60m ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ. ɇɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ůŰɞ ɞˊɞɑɞ ɔɑɜŮŰŬɘ ɖ ŬɜŬɕɐŰɖůɖ Űɤɜ Ůɘəɧɜɤɜ, ŮɑɜŬɘ Ŭˊɧ Űɞ 1999 ˊɞɡ ɞ 

ůɡɔəŮəɟɘɛɏɜɞɠ ŭɞɟɡűɧɟɞɠ ŮəŰɞɝŮɨŮŰŬɘ əŬɘ ŭɑɜŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɤɠ Űɞ 2003, ɔɘŬŰɑ Űɞɜ Ƚɞɨɜɘɞ 

Űɞɡ ɏŰɞɡɠ ŬɡŰɞɨ ˊŬɟɞɡůɘɎɕŮɘ ˊɟɧɓɚɖɛŬ ŭɑɜɞɜŰŬɠ Ůɚɚɘˊɐ ŭŮŭɞɛɏɜŬ (URL 06).  

ȰŰůɘ, ɛɏůɤ Űɞɡ EO Browser ŬɜŬɕɖŰɐɗɖəŬɜ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Ŭˊɧ Űɞɜ ŭɞɟɡűɧɟɞ 

Landsat-7 ETM+, Level - 2. ɇɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ŬɜŬɕɐŰɖůɖɠ ɐŰŬɜ Ŭˊɧ Űɞ 1999 ɏɤɠ Űɞ 2003 

əŬɘ Űɞɡɠ ɛɐɜŮɠ ȽŬɜɞɡɎɟɘɞ, ūŮɓɟɞɡɎɟɘɞ, Ɂɞɏɛɓɟɘɞ əŬɘ ȹŮəɏɛɓɟɘɞ, ɩůŰŮ ɖ ŭɘŬűɞɟɎ 
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ɗŮɟɛɞəɟŬůɑŬɠ Űɤɜ ɗɏůŮɤɜ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɡɜ Űɖɜ (ɗŮŰɘəɐ) ŬɜɤɛŬɚɑŬ ɜŬ ɛŮɔɘůŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ 

Űɘɠ ŮˊɘəɟŬŰɞɨůŮɠ əŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ.  

ɀŮ Űɞɡɠ ɤɠ Ɏɜɤ ˊŮɟɘɞɟɘůɛɞɨɠ, ŮɜŰɞˊɑůŰɖəŬɜ 4 ŮɘəɧɜŮɠ, ɞɘ ɞˊɞɑŮɠ əŬɘ ɛŮɚŮŰɐɗɖəŬɜ əŬɘ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɞɡɠ ɛɐɜŮɠ Ɂɞɏɛɓɟɘɞ, ȹŮəɏɛɓɟɘɞ əŬɘ ūŮɓɟɞɡɎɟɘɞ, ɘəŬɜɞˊɞɘɩɜŰŬɠ 

ŰŬɡŰɧɢɟɞɜŬ ŰŬ əɟɘŰɐɟɘŬ Ůˊɘɚɞɔɐɠ ɤɠ ˊɟɞɠ Űɖ ɜŮűɞəɎɚɡɣɖ, Űɖɜ Ůˊɞɢɐ əŬɘ Űɖɜ ˊŮɟɘɞɢɐ ɚɐɣɖɠ. 

Ƀɘ ɖɛŮɟɞɛɖɜɑŮɠ Űɤɜ Ůɘəɧɜɤɜ ŮɑɜŬɘ: 05/12/1999, 05/11/2000, 21/11/2000 əŬɘ 09/02/2001 əŬɘ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ŭɨɞ ɑɢɜɖ ɛŮ path 182/row 034 əŬɘ path 182/row 035. 

ȸŬůɘəɧ ɓɐɛŬ ůŰɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ Ůɜ ɚɧɔɤ Ůɘəɧɜɤɜ ŮɑɜŬɘ ɖ ɛŮŰŬŰɟɞˊɐ Űɖɠ Űɘɛɐɠ 

(DigitalNumber/DN) Űɞɡ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ, ůŮ ɗŮɟɛɞəɟŬůɑŬ ůŰɖɜ əɚɑɛŬəŬ ɓŬɗɛɩɜ 

ȾŮɚůɑɞɡ. ũɘŬ Űɞ ůəɞˊɧ ŬɡŰɧ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ ˊŬɟɎɔɞɜŰŬɠ ŬɜŬɔɤɔɐɠ (scaling factor) 

0,00341802 + 149.0 ˊɞɡ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ USGS (URL 27), əŬɗɩɠ əŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ 

ɛŮŰŬŰɟɞˊɐɠ Ŭˊɧ Ⱦ ůŮ Co, ɛŮ ŬűŬɑɟŮůɖ Űɖɠ Űɘɛɐɠ 273,15, ɐŰɞɘ: 

T(Co) = DN *0,00341802+149-273,15 

ɆŰɧɢɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮɑɜŬɘ ɜŬ ɓɟŮɗɞɨɜ ɞɘ ŭɘŬűɞɟɏɠ ůŰɖɜ ɗŮɟɛɞəɟŬůɑŬ Űɤɜ ɔŮɘŰɞɜɘəɩɜ 

ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ, ɩůŰŮ ɜŬ ůɡɔəɟɘɗɞɨɜ ɛŮ Űɘɠ ɗɏůŮɘɠ ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɞɜ ūɡŰɑəŬ (1977) 

ŬˊɞŰŮɚɞɨɜ ɗɏůŮɘɠ ɛŮ ɗŮɟɛɞəɟŬůɘŬəɐ ŬɜɤɛŬɚɑŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊɟɞəɨɣɞɡɜ ɗɏůŮɘɠ ɜɏŮɠ 

ɗŬ ŬˊɞŰŮɚɞɨɜ ůɖɛŮɑŬ ˊɞɡ ɗŬ ɢɟɐɕɞɡɜ ŮˊɘŰɧˊɞɡ ɔŮɤɚɞɔɘəɐɠ ɏɟŮɡɜŬɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɔɘŬ əɎɗŮ ŮɘəɞɜɞůŰɞɘɢŮɑɞ əŬɘ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 4 ŮɘəɧɜŮɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ 

Űɡˊɘəɐ Ŭˊɧəɚɘůɖ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɔŮɘŰɞɜɘəɎ Űɞɡ, əŬɗɩɠ əŬɘ ɞ ɛɏůɞɠ ɧɟɞɠ Űɤɜ Űɡˊɘəɩɜ 

ŬˊɞəɚɑůŮɤɜ Űɤɜ 4 Ůɘəɧɜɤɜ. ɇɞ ɛɏɔŮɗɞɠ Űɞɡ ŮɘəɞɜɞůŰɞɘɢŮɑɞɡ ŮɑɜŬɘ 30m, Ůɜɩ ɖ Űɡˊɘəɐ 

Ŭˊɧəɚɘůɖ ɡˊɞɚɞɔɑůŰɖəŮ ůŮ ɛɘŬ ɔŮɘŰɞɜɘɎ 90m (ŭɖɚ. 3x3 pixel/ůɖɛŮɑɞ = 9 pixel/ůɖɛŮɑɞ). ɇɞ 

əɎŰɤ ɧɟɘɞ Űɘɛɐɠ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ (SD) Űɞ ɞˊɞɑɞ ŮˊɘɚɏɢɗɖəŮ, ɩůŰŮ ɜŬ ɗŮɤɟɖɗŮɑ ɧŰɘ ɡˊɎɟɢŮɘ 

əɎˊɞɘŬ ŬɜɤɛŬɚɑŬ ůŮ ɛɑŬ ŮɘəɧɜŬ, ɐŰŬɜ 3,57. ɆɡɜŮˊɩɠ, ɔɘŬ Űɘɠ ŰɏůůŮɟɘɠ ɡˊɧ ɛŮɚɏŰɖ ŮɘəɧɜŮɠ Űɞ 

ɧɟɘɞ Űɖɠ Űɘɛɐɠ Űɖɠ Űɡˊɘəɐɠ Ŭˊɧəɚɘůɖɠ ŮɑɜŬɘ 3,57x4=14,28, ŭɖɚŬŭɐ ŰɧŰŮ ɏɜŬ ŮɘəɞɜɞůŰɞɘɢŮɑɞ 

ŮɛűŬɜɑɕŮɘ ɗŮɟɛɘəɐ ŬɜɤɛŬɚɑŬ əŬɘ ůŰɘɠ 4 ŮɘəɧɜŮɠ. ɋɠ Ůə ŰɞɨŰɞɡ, Űɘɛɐ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 14,28 

ůɖɛŬɑɜŮɘ, ɧŰɘ ŬˊɞŰŮɚŮɑ ɗɏůɖ ˊŬɟɞɡůɑŬɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ, ɏɢɞɜŰŬɠ ɐŭɖ ŮɝŬɘɟɏůŮɘ ŬəɟŬɑŮɠ 

Űɘɛɏɠ ɚɧɔɤ ŬˊɧŰɞɛɤɜ əɚɑůŮɤɜ (ɛŮ ɢɟɐůɖ DEM əŬɘ GIS) əŬɘ ɜŮűɞəɎɚɡɣɖɠ (Ůűɧůɞɜ, ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɖ ɗŮɟɛɘəɐ ŬɜɤɛŬɚɑŬ, ɖ ɜŮűɞəɎɚɡɣɖ ŭŮ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ůɡůɢŮŰɘůɛɏɜɖ ɢɟɞɜɘəɎ-

əŬɘ ůŰɘɠ 4 ŮɘəɧɜŮɠ). 

 

ɀŮɚɏŰɖ ŭɘɎɓɟɤůɖɠ ůŰɖ Ɂɐůɞ ɀɐɚɞ 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ŭɘɎɓɟɤůɖɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ɜɖůɑ ůŰɘɠ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ 

ŮˊɘɚɏɢɗɖəŬɜ ŮɜŭŮɘəŰɘəɎ ŭɨɞ ɗɏůŮɘɠ: ɇɞ ɆŬɟŬəɐɜɘəɞ əŬɘ Űɞ ȾɚɏűŰɘəɞ. ȼ ɛŮɚɏŰɖ Űɖɠ 

ŭɘɎɓɟɤůɖɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Űɧůɞ ɛŮ ɞˊŰɘəɎ ŭŮŭɞɛɏɜŬ ɧůɞ əŬɘ ɛŮ ŭŮŭɞɛɏɜŬ SARɟŬɜŰɎɟ. ɆŰɖɜ 

ˊɟɞəŮɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ŮˊɘɚɏɢɗɖəŬɜ ŰŬ ɞˊŰɘəɎ ŭŮŭɞɛɏɜŬ. 

ũɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɤɜ Ůɘəɧɜɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɞ ȹŮɑəŰɖɠ ɁŮɟɞɨ ȾŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ 

ȹɘŬűɞɟɎɠ NDWI (Normalized difference water index) (McFeeters, 1996), ɩůŰŮ ɜŬ 

ɝŮɢɤɟɑůɞɡɜ ŰŬ ŮɘəɞɜɞůŰɞɘɢŮɑŬ Űɖɠ ŮɘəɧɜŬɠ ˊɞɡ ɏɢɞɡɜ ɜŮɟɧ, Ŭˊɧ ŬɡŰɎ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖɜ 

ɝɖɟɎ. Ƀ ůɡɔəŮəɟɘɛɏɜɞɠ ŭŮɑəŰɖɠ ŬɝɘɞˊɞɘŮɑ Űɖɜ ˊɟɎůɘɜɖ (Green) əŬɘ Űɖɜ əɞɜŰɘɜɐ ɡˊɏɟɡɗɟɖ 

(Near InfraRed/NIR) űŬůɛŬŰɘəɐ ɕɩɜɖ ɤɠ Ůɝɐɠ: 

NDWI = (Green-NIR) / (Green+NIR) 

ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ŭɘɎɓɟɤůɖɠ ɛŮ Űɞɜ ŭɞɟɡűɧɟɞ Sentinel-2 ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ 2013 ɏɤɠ 2023. ȺˊɘɚɏɢɗɖəŮ ɞ ŭŮɑəŰɖɠ NDWI əŬɘ ŰŬ əŬɜɎɚɘŬ (Bands) 3 (ˊɟɎůɘɜɞ) 

əŬɘ 8 (NIR əɞɜŰɘɜɧ ɡˊɏɟɡɗɟɞ), ɛŮ ɢɤɟɘəɐ ŬɜɎɚɡůɖ 10m. ȾŬŰɎ Űɖɜ ŬɜŬɕɐŰɖůɖ Űɤɜ 

ŭɞɟɡűɞɟɘəɩɜ Ůɘəɧɜɤɜ, ɚɧɔɤ ˊɚɖɗɩɟŬɠ ŭŮŭɞɛɏɜɤɜ, ŬɚɚɎ əŬɘ ŮɝŬɘŰɑŬɠ Űɖɠ ŭɘŬɢɟɞɜɘəɧŰɖŰŬɠ 

Űɞɡ űŬɘɜɞɛɏɜɞɡ, ɕɖŰɐɗɖəŮ ɛɘŬ ŮɘəɧɜŬ əɎɗŮ ɛɐɜŬ.  
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ũɘŬ Űɖɜ ɛŮɚɏŰɖ Űɖɠ ŭɘɎɓɟɤůɖɠ ɛŮ Űɞɡɠ ŭɞɟɡűɧɟɞɡɠ Landsat-4 əŬɘ Landsat-5 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ űŬůɛŬŰɘəɏɠ ɕɩɜŮɠ 2 (ˊɟɎůɘɜɞ) əŬɘ 4 (əɞɜŰɘɜɧ ɡˊɏɟɡɗɟɞ). ȼ ɢɤɟɘəɐ 

ŬɜɎɚɡůɖ Űɞɡɠ ŮɑɜŬɘ 30m. ɇɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ, ůŰɞ ɞˊɞɑɞ ɏɔɘɜŮ ɖ ŬɜŬɕɐŰɖůɖ Űɤɜ Ůɘəɧɜɤɜ 

ŮɑɜŬɘ Ŭˊɧ Űɞ 1982 ɏɤɠ Űɞ 2012. 

ȺɘŭɘəɎ ɔɘŬ Űɞ ɆŬɟŬəɐɜɘəɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ Ůˊɑůɖɠ ɞɘ ŭɘŬɢɟɞɜɘəɏɠ ŮɘəɧɜŮɠ Űɞɡ 

GoogleEarthÊ. ɀɏůɤ Űɞɡ ŮɟɔŬɚŮɑɞɡ Ůˊɘɚɞɔɐɠ Űɖɠ ɢɟɞɜɞɚɞɔɑŬɠ (historical imagery) Űɤɜ 

Ůɘəɧɜɤɜ ɡˊɞɓɎɗɟɞɡ ɢŬɟɎɢŰɖəŮ ɖ ŬəŰɞɔɟŬɛɛɐ ɔɘŬ Űɘɠ ɢɟɞɜɞɚɞɔɑŮɠ 1985, 2006, 2011, 2013, 

2014, 2016, 2017, 2019, 2020, 2023. 

ȷɜŰɑɗŮŰŬ, ɔɘŬ Űɞ ȾɚɏűŰɘəɞ, ŬɝɘɞˊɞɘɐɗɖəŬɜ Ůˊɘˊɚɏɞɜ 3 ŮɘəɧɜŮɠ (ˊɟɎůɘɜɖ əŬɘ əɞɜŰɘɜɐ 

ɡˊɏɟɡɗɟɖ ɕɩɜɖ) Ŭɧ́ Űɞɡɠ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ ŭɞɟɡűɧɟɞɡɠ Pleiades (0,7m) əŬɘ 

Worldview-2 (0,5m) ɔɘŬ ŰŬ ɏŰɖ 2010, 2014 əŬɘ 2023. 

ɆŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ, ŮűŬɟɛɧůŰɖəŮ ɞ ŭŮɑəŰɖɠ NDWI. ȷəɞɚɞɨɗɤɠ ɏɔɘɜŮ ɞ ŭɘŬɢɤɟɘůɛɧɠ 

Űɤɜ ŮɘəɞɜɞůŰɞɘɢŮɑɤɜ ůŮ ŭɨɞ əɚɎůŮɘɠ (ɜŮɟɧ ï ɛɖ ɜŮɟɧ) ɛŮ Űɖ ɛɏɗɞŭɞ ɛɖ-ŮˊɘɓɚŮˊɧɛŮɜɖɠ 

ŰŬɝɘɜɧɛɖůɖɠ K-Means ůŰɞ SNAP, Ůɜɩ ɞ ɡˊɞɚɞɔɘůɛɧɠ/ɛɏŰɟɖůɖ/ŮəŰɑɛɖůɖ Űɖɠ ŭɘɎɓɟɤůɖɠ 

ɏɚŬɓŮ ɢɩɟŬ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS. 

 

ɀŮɚɏŰɖ ŮɝɞɟɡəŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ-ɓɚɎůŰɖůɖɠ ůŰɖ Ɂɐůɞ ɀɐɚɞ 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɛŮɚŮŰɐɗɖəŬɜ ŬɟɢɘəɎ ŰŬ ŪŮɘɤɟɡɢŮɑŬ ůŰɖɜ ˊŮɟɘɞɢɐ Űɞɡ ɄŬɚɘɞɟɏɛŬŰɞɠ. 

ȼ Ŭəɛɐ Űɤɜ ŪŮɘɤɟɡɢŮɑɤɜ ůɖɛŮɘɩɗɖəŮ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1930, Ůɜɩ ɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ 

ůŰŬɛɎŰɖůŮ Űɖ ŭŮəŬŮŰɑŬ Űɞɡ 1960 əŬɘ ɏəɚŮɘůŬɜ ɞɟɘůŰɘəɎ Űɞ 1978. ȼ ɘůŰɞɟɑŬ ŬɡŰɐ űŬɜŮɟɩɜŮɘ 

Űɖɜ ŭɡůəɞɚɑŬ ɛŮɚɏŰɖɠ Űɖɠ ɗɏůɖɠ, ɚɧɔɤ Űɖɠ ɏɚɚŮɘɣɖɠ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɤɜ 

ŮɟɔŬůɘɩɜ ɏɤɠ Űɞ ɢɟɞɜɘəɧ ůɖɛŮɑɞ ůɢŮŰɘəɎ ůɡůŰɖɛŬŰɘəɐɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ŭɞɟɡűɞɟɘəɩɜ 

Ůɘəɧɜɤɜ (1982). ɄŬɟɧɚŬ ŬɡŰɎ, ɖ ˊŮɟɘɞɢɐ ŮɝŮŰɎůŰɖəŮ ɛŮ Űɖ ɢɟɐůɖ Ůɘəɧɜɤɜ Ŭˊɧ Űɞɡɠ 

ŭɞɟɡűɧɟɞɡɠ Landsat-4 əŬɘ Landsat-5 ůŰɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Ŭˊɧ Űɞ 1982 ɏɤɠ 2013, ɛɏůɤ 

Űɞɡ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ əŬɜɞɜɘəɞˊɞɘɖɛɏɜɖɠ ŭɘŬűɞɟɎɠ NDVI (Normalized Difference 

Vegetation Index). Ƀ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ NDVI, ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ: 

Ůɔɔɨɠ ɡˊɏɟɡɗɟɞ (NIR)- əɧəəɘɜɞ əŬɜɎɚɘ (RED) / Ůɔɔɨɠ ɡˊɏɟɡɗɟɞ (NIR) + əɧəəɘɜɞ (RED) 

Ƀ ŭŮɑəŰɖɠ ɓɚɎůŰɖůɖɠ ɛˊɞɟŮɑ ɜŬ ŮəŰɘɛɐůŮɘ ůŮ ɛɘŬ ŮɘəɧɜŬ əŬŰɎ ˊɧůɞ ŬɡŰɐ ˊŮɟɘɏɢŮɘ ɕɤɜŰŬɜɐ 

- ɡɔɘɐ ɓɚɎůŰɖůɖ. ȼ ɡɔɘɐɠ ɓɚɎůŰɖůɖ ˊŬɟɞɡůɘɎɕŮɘ ɛŮɔɎɚɖ ŬɜŬəɚŬůŰɘəɧŰɖŰŬ ůŰɞ Ůɔɔɨɠ 

ɡˊɏɟɡɗɟɞ əŬɘ ɛɘəɟɧŰŮɟɖ ůŰɞ əɧəəɘɜɞ əŬɜɎɚɘ.  ȼ ŬɜŬɕɐŰɖůɖ ɏɔɘɜŮ ɛɧɜɞ ɔɘŬ Űɞɜ ɛɐɜŬ ɀɎɘɞ, 

əŬŰɎ Űɞɜ ɞˊɞɑɞ ɗŮɤɟŮɑŰŬɘ, ɧŰɘ ɖ ɓɚɎůŰɖůɖ ɓɟɑůəŮŰŬɘ ůŰɖ ɛɏɔɘůŰɖ ŬɜɎˊŰɡɝɐ Űɖɠ.  

Ⱥˊɘˊɚɏɞɜ, ɛŮɚŮŰɐɗɖəŮ əŬɘ ɖ ɗɏůɖ Űɞɡ ɞɟɡɢŮɑɞɡ ũŮɟŬəɧˊŮŰɟŬ, ɛŮ Űɖ ɢɟɐůɖ Ůɘəɧɜɤɜ 

Landsat-4 əŬɘ Landsat-5 əŬɘ Űɞɜ ŭŮɑəŰɖ NDVI. ɇɞ ɞɟɡɢŮɑɞ ɐŰŬɜ ůŮ ɚŮɘŰɞɡɟɔɑŬ ˊɟɘɜ Űɞ 1990. 

ɇɞ 1990 ɝŮəɑɜɖůŬɜ ɞɘ ŭɘŬŭɘəŬůɑŮɠ ŬˊɞəŬŰɎůŰŬůɖɠ Űɞɡ. ɇɞ 1993 ŮɑɢŬɜ ɞɚɞəɚɖɟɤɗŮɑ ɞɘ ŰɟŮɘɠ 

űɎůŮɘɠ ŬˊɞəŬŰɎůŰŬůɖɠ (ŬɜɎˊɚŬůɖ, ɢɤɛŬŰɞəɎɚɡɣɖ əŬɘ ɡŭɟɞůˊɞɟɎ). ɇɞ 2000 ɖ 

ŬˊɞəŬŰɎůŰŬůɖ ŮɑɢŮ ɞɚɞəɚɖɟɤɗŮɑ əŬɘ ŮɑɢŮ ŮˊɏɚɗŮɘ ůŰɞ űɡůɘəɧ ˊŮɟɘɓɎɚɚɞɜ. ɆɡɜŮˊɩɠ, ɓɎůŮɘ 

Űɞɡ ɢɟɞɜɘəɞɨ Űɖɠ ŬˊɞəŬŰɎůŰŬůɖɠ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ Űɤɜ Ůɘəɧɜɤɜ ɐŰŬɜ 

Ŭˊɧ Űɞ 1982 ɏɤɠ Űɞ 2012. ȻɖŰɐɗɖəŮ ɛɑŬ ŮɘəɧɜŬ əɎɗŮ ɛɐɜŬ ɔɘŬ əɎɗŮ ɏŰɞɠ. ȹɖɛɘɞɡɟɔɐɗɖəŮ 

ɛɘŬ ɚɑůŰŬ Ůɘəɧɜɤɜ, Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ əɎˊɞɘŮɠ ŮɑɢŬɜ ˊɟɞɓɚɐɛŬŰŬ ɤɠ ˊɟɞɠ Űɖ ɔŮɤŬɜŬűɞɟɎ (ɔɘŬ 

ˊŬɟɎŭŮɘɔɛŬ ɖ ŮɘəɧɜŬ ůŰɘɠ 25/10/1993) əŬɘ Űɖɜ ˊŬɟɞɡůɑŬ ɗɞɟɨɓɞɡ (ůɨɜɜŮűŬ), ɞˊɧŰŮ əŬɘ 

ŬɡŰɏɠ ɞɘ ŮɘəɧɜŮɠ ŬűŬɘɟɏɗɖəŬɜ. Ⱥˊɑůɖɠ, ɛɏůɤ Űɞɡ ȺɃ Browser, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬ 

ŮɜŭŮɘəŰɘəɧ ɓɑɜŰŮɞ ˊɞɡ ŭŮɑɢɜŮɘ Űɘɠ ŮɘəɧɜŮɠ NDVI ɛŮ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ɓɚɎůŰɖůɖɠ ůŮ ŬɡŰɧ Űɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ. 

 

ɀŮɚɏŰɖ ˊŬɟŬɛɞɟűɩůŮɤɜ ůŰɖ Ɂɐůɞ ɀɐɚɞ 
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ũɘŬ Űɖ ɛŮɚɏŰɖ Űɖɠ ˊŬɟŬɛɧɟűɤůɖɠ Űɖɠ ɀɐɚɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɏɗɞŭɞɠ Űɖɠ 

ůɡɛɓɞɚɞɛŮŰɟɑŬɠ SAR (InSAR). ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɔɘŬ Űɖ 

ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ŮŭŬűɘəɐɠ ˊŬɟŬɛɧɟűɤůɖɠ. ȾŬŰɎ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ŰŮɢɜɘəɐɠ ɛŮɗɧŭɞɡ 

əŬŰŬɔɟɎűŮŰŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɛɘəɟɩɜ ɛŮŰŬəɘɜɐůŮɤɜ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ŮɝŬɘŰɑŬɠ ŭɘɎűɞɟɤɜ 

ˊŬɟŬɔɧɜŰɤɜ əŬɘ ŬɜŬˊŬɟɑůŰŬŰŬɘ ŰɡˊɘəɎ ɖ ůɡɜɞɚɘəɐ ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűɖ ɛŮŰŬŰɧˊɘůɖ, 

ŭɑɢɤɠ ɜŬ ɛˊɞɟŮɑ - ɢɤɟɑɠ əɎˊɞɘŬ ŮɝɤŰŮɟɘəɐ ˊɚɖɟɞűɞɟɑŬ - ɜŬ ŭɘŬɢɤɟɘůŰŮɑ ɖ ˊɖɔɐ/-ɏɠ 

ˊɟɞɏɚŮɡůɖɠ (ɀɞɡɟŬŰɑŭɖɠ, 2010; Osmanoglu, 2016). ȼ ŰŮɢɜɘəɐ Űɖɠ ůɡɛɓɞɚɞɛŮŰɟɑŬɠ ˊɞɡ 

ŮűŬɟɛɧůŰɖəŮ ŮɑɜŬɘ Űɤɜ ůŰŬɗŮɟɩɜ ůəŮŭŬůŰɩɜ (Persistent- Permanent Scatterers / PS). 

 ȼ ŰŮɢɜɘəɐ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ɛɘŬ ůɡůŰɖɛŬŰɘəɐ ůŰɟŬŰɖɔɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ŭŮŭɞɛɏɜɤɜ SAR, Űɖɠ 

ɑŭɘŬɠ ˊŮɟɘɞɢɐɠ ŬɚɚɎ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ Űɟɞɢɘɏɠ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ůŰɞɑɓŬ ŭɘŬűɞɟɘəɩɜ 

ůɡɛɓɞɚɞɔɟŬɛɛɎŰɤɜ, ůŮ ůɢɏůɖ ɛŮ əɎˊɞɘŬ əɞɘɜɐ ŮɘəɧɜŬ ŬɜŬűɞɟɎɠ. ȷˊɧ Űɖ ŭɘŬɢɟɞɜɘəɐ 

ůɡɚɚɞɔɐ ůɡɛɓɞɚɞɛŮŰɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, əŬɗɞɟɑɕɞɜŰŬɘ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ɐ ŬɜŰɘəŮɑɛŮɜŬ ɤɠ 

ůŰŬɗŮɟɎ ɚɧɔɤ Űɖɠ ɡɣɖɚɐɠ ůɡɜɎűŮɘŬɠ Űɞɡɠ, ˊŬɟŬɛɏɜɤɜŰŬɠ ŬɛŮŰɎɓɚɖŰŬ. ȼ ŰŮɢɜɘəɐ ŬɡŰɐ 

ůɡɛɓɎɚɚŮɘ ůŰɖ ɛŮɚɏŰɖ ɛŮŰŬɗɏůŮɤɜ ɛɘəɟɐɠ ŰŬɢɨŰɖŰŬɠ ɔɘŬ ɛŮɔɎɚŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ əŬɘ ɛŮ 

ŬəɟɑɓŮɘŬ Űɖɠ ŰɎɝɖɠ ɚɑɔɤɜ mm. ȺˊɘˊɚŮɞɜ, ŮˊɘŰɟɏˊŮɘ Űɖ ɛŮɚɏŰɖ ˊŮɟɘɞɢɩɜ ɛŮ ˊŮɟɘɞɟɘɛɏɜɖ 

ůɡɜɎűŮɘŬ ɚɧɔɤ ˊŬɟɞɡůɑŬɠ ɓɚɎůŰɖůɖɠ ɐ ɡŭɎŰɘɜɤɜ ɛŬɕɩɜ (Sousa et al, 2008; ɀɞɡɟŬŰɑŭɖɠ, 

2010).  

ȰɢɞɜŰŬɠ ɤɠ ŭŮŭɞɛɏɜŮɠ Űɘɠ Űɘɛɏɠ ˊŬɟŬɛɧɟűɤůɖɠ ɔɘŬ ŰŬ ɏŰɖ Ŭˊɧ Űɞ 2015 ɏɤɠ 2021 (ˊɖɔɐ: 

ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ȺɟɔŬůŰɖɟɑɞɡ ȺűŬɟɛɞɔɩɜ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ GIS, ɇɛɐɛŬ ũŮɤɚɞɔɑŬɠ 

ȷɄŪ) əŬɘ əŬŰɖɔɞɟɘɞˊɞɘɩɜŰŬɠ Űɘɠ Űɘɛɏɠ ůŮ ɗŮŰɘəɏɠ (Ŭɜɨɣɤůɖ) əŬɘ ŬɟɜɖŰɘəɏɠ (ɡˊɞɢɩɟɖůɖ), 

ɏɔɘɜŮ ůɡůɢɏŰɘůɖ ɛŮ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ Űɖɠ ɀɐɚɞɡ. Ƀ ůəɞˊɧɠ ɐŰŬɜ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ŮɎɜ 

ɡˊɎɟɢɞɡɜ ůŰɞɘɢŮɑŬ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ˊɞɡ ɡˊɧəŮɘɜŰŬɘ ůŮ əɎˊɞɘɞɡ Ůɑŭɞɡɠ ɛŮŰŬəɑɜɖůɖ əŬɘ ɤɠ 

Ůə ŰɞɨŰɞɡ ŮɑɜŬɘ ŭɡɜɖŰɘəɎ ŮˊɘůűŬɚɐ ɐ/əŬɘ ůŮ əɑɜŭɡɜɞ. 

Google Earth Studio  

ɇɞ ɚɞɔɘůɛɘəɧ Google Earth StudioÊ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŰɟɘůŭɘɎůŰŬŰɖɠ 

(3D) əɘɜɞɨɛŮɜɖɠ ŮɘəɧɜŬɠ/ɓɑɜŰŮɞ, ɔɘŬ ɗɏůŮɘɠ ɧ́ ɞɡ ɖ ˊɟɧůɓŬůɖ əŬɘ ɖ ˊŮɟɘɐɔɖůɖ ŭŮɜ ŮɑɜŬɘ 

Ůɨəɞɚɖ. ɋɠ ŰɏŰɞɘŮɠ ŮˊɘɚɏɢɗɖəŬɜ ɞɘ ɗɏůŮɘɠ Űɤɜ ŪŮɘɤɟɡɢŮɑɤɜ əŬɘ Űɞɡ ɖűŬɘůŰŮɑɞɡ Űɖɠ 

ūɡɟɑˊɚŬəŬɠ. 

 

5.3 ɀȺɆȷȽȷ ȾȿȽɀȷȾȷ 

 

ɆŰɖ ɛŮɚɏŰɖ Űɖɠ ɛŮůŬɑŬɠ əɚɑɛŬəŬɠ ŮűŬɟɛɧůŰɖəŮ ɞ ȺɜŬɏɟɘɞɠ Űɨˊɞɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŬ ɆɡůŰɐɛŬŰŬ ɛɖ ȺˊŬɜŭɟɤɛɏɜɤɜ ȷŮɟɞůəŬűɩɜ / ɆɛɖȺȷ. ȼ ˊŮɟɘɞɢɐ ˊɞɡ 

ɛŮɚŮŰɐɗɖəŮ ɐŰŬɜ ɞ ɔŮɩŰɞˊɞɠ Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ. ȼ ˊŮɟɘɞɢɐ ůŬɟɩɗɖəŮ ɛŮ ɢɟɐůɖ ɛɖ 

ŮˊŬɜŭɟɤɛɏɜɞɡ ŮɜŬɏɟɘɞɡ ɞɢɐɛŬŰɞɠ - ɛɞɜŰɏɚɞ DJI Mavic Mini. 

Ƀ Ŭɟɘɗɛɧɠ Űɤɜ ůŰŬɗɛɩɜ əɎɛŮɟŬɠ ˊɞɡ ɢɟŮɘɎůŰɖəŬɜ ɔɘŬ Űɖɜ əɎɚɡɣɖ Űɞɡ ɢɩɟɞɡ ɐŰŬɜ 201 

əŬɘ ɞ Ŭɟɘɗɛɧɠ Űɤɜ Ůɘəɧɜɤɜ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɐŰŬɜ 208. ɇɞ ɨɣɞɠ ˊŰɐůɖɠ ɐŰŬɜ 30,1m. ɆŰɖ 

ůɡɜɏɢŮɘŬ, ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ůɡɚɚɏɢɗɖəŬɜ ɡˊɞɓɚɐɗɖəŬɜ ůŮ ŮˊŮɝŮɟɔŬůɑŬ ɛɏůɤ əŬŰɎɚɚɖɚɤɜ 

űɤŰɞɔɟŬɛɛŮŰɟɘəɩɜ ŭɘŬŭɘəŬůɘɩɜ. 

ɋůŰɧůɞ, ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ əŬɘ ɖ ȺˊɑɔŮɘŬ ɇɖɚŮˊɘůəɧˊɖůɖ. 

ɆŮ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɞ ɇɛɐɛŬ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȷɄŪ, 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ůɎɟɤůɖ Űɞɡ ɔŮɤŰɧˊɞɡ Űɖɠ ɁɡɛűɧˊŮŰɟŬɠ, ɛŮ əŬŰɎɚɚɖɚɞɡɠ ůŬɟɤŰɏɠ 

ɚɏɘɕŮɟ, ɛŮ ůŰɧɢɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŰɟɘůŭɘɎůŰŬŰɞɡ ɛɞɜŰɏɚɞɡ, Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ ŮəŰɡˊɤɗŮɑ ɛŮ 

Űɖ ɢɟɐůɖ ŮəŰɡˊɤŰɐ ŰɟɘůŭɘɎůŰŬŰɖɠ ŮəŰɨˊɤůɖɠ ŬɜŰɘəŮɘɛɏɜɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ ůŬɟɤŰɏɠ ɚɏɘɕŮɟ Leica BLK360 əŬɘ Leica RTC360. 
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5.4 ɀȺũȷȿȼ ȾȿȽɀȷȾȷ 

 

ɆŰɞ ˊŬɟɎŭŮɘɔɛŬ ɛŮɚɏŰɖɠ Űɖɠ ɛŮɔɎɚɖɠ əɚɑɛŬəŬɠ ŮűŬɟɛɧůŰɖəŮ ɞ Ů́ ɑɔŮɘɞɠ Űɨˊɞɠ 

ɇɖɚŮˊɘůəɧˊɖůɖɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ůŬɟɩɗɖəŮ Űɞ ŬˊɞɚɑɗɤɛŬ Űɞɡ əɟŬɜɑɞɡ Űɖɠ ŬɟəɞɨŭŬɠ 

Űɤɜ ůˊɖɚŬɑɤɜ əŬɘ əɎˊɞɘŬ ɞɟɡəŰɎ. ũɘŬ Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ Űɨˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ŮˊɑɔŮɘɞɠ ůŬɟɤŰɐɠ, ůɡɔəŮəɟɘɛɏɜŬ ɛɘŬ əɎɛŮɟŬ Ůɝɞˊɚɘůɛɏɜɖ ɛŮ ŰɟɘůŭɘɎůŰŬŰɞ 

ůŬɟɤŰɐ ˊɞɡ űɏɟŮɘ ŬɘůɗɖŰɐɟŬ űɤŰɧɠ ŭɞɛɐɠ (structure light sensor),ůɡɜŭŮŭŮɛɏɜɖ ůŮ iPad. 

ũɘŬ Űɖɜ ůɎɟɤůɖ Űɞɡ ŬˊɞɚɘɗɩɛŬŰɞɠ Űɖɠ ŬɟəɞɨŭŬɠ Űɤɜ ůˊɖɚŬɑɤɜ ɖ ŭɘŬŭɘəŬůɑŬ ɐŰŬɜ ɖ Ůɝɐɠ: 

ŰɞˊɞɗŮŰɐɗɖəŮ Űɞ ŬˊɞɚɑɗɤɛŬ ůŮ ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ əŬɘ ůŬɟɩɗɖəŮ ɛŮ Űɞɜ ůŬɟɤŰɐ Ŭˊɧ ɧɚŮɠ 

Űɖɠ ˊɚŮɡɟɏɠ. ȾɟŬŰɩɜŰŬɠ Űɞɜ űɞɟɖŰɧ ůŬɟɤŰɐ ůŰŬ ɢɏɟɘŬ ɏɔɘɜŮ ˊŮɟɘűɞɟɎ ɛŮ ůŰŬɗŮɟɧ 

ɓɖɛŬŰɘůɛɧ ɔɨɟɤ Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ, ůŬɟɩɜɞɜŰɎɠ Űɞ əŬɘ ˊɟɞůɏɢɞɜŰŬɠ ůŰɖɜ ɞɗɧɜɖ 

Űɞɡ iPad Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɜŬ ŮɑɜŬɘ ŮɜŰɧɠ Űɞɡ ˊŮŭɑɞɡ ŬˊŮɘəɧɜɘůɖɠ Űɖɠ ůɎɟɤůɖɠ.  

ɄɏɟŬ Ŭˊɧ Űɞ ŬˊɞɚɑɗɤɛŬ Űɞɡɠ əɟŬɜɑɞɡ Űɖɠ ŬɟəɞɨŭŬɠ Űɤɜ ůˊɖɚŬɑɤɜ, ŮˊɘɢŮɘɟɐɗɖəŮ ɖ 

ůɎɟɤůɖ əŬɘ Ɏɚɚɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ, ŰŬ ɞˊɞɑŬ ŬˊɞŰŮɚɞɨɜ ɛɏɟɞɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɏɔɘɜŮ ˊɟɞůˊɎɗŮɘŬ ůɎɟɤůɖɠ Ůɜɧɠ ŭɞɜŰɘɞɨ ɛŬůŰɧŭɞɜŰŬ, Ůɜɧɠ əɟɡůŰɎɚɚɞɡ 

ŬůɓŮůŰɑŰɖ ɛŮ ɚŮˊŰɧəɞəəɞ ŬɘɛŬŰɑŰɖ, Ůɜɧɠ ɔɟŬɜɎŰɖ əŬɘ ɛɘŬɠ ɔɨɣɞɡ. ɄŬɟɞɡůɘɎůŰɖəŬɜ ɧɛɤɠ 

ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŬűɞɟɞɨůŬɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ŬɡŰɩɜ, ŭɖɚŬŭɐ Űɘɠ 

űɡůɘəɏɠ Űɞɡɠ ɘŭɘɧŰɖŰŮɠ, ŭɘŬűɞɟŮŰɘəɐ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, Űɖɜ ɡűɐ, Űɞ ɢɟɩɛŬ, Űɖ  ůŰɘɚˊɜɧŰɖŰŬ 

Űɞɡ ɞɟɡəŰɞɨ (ɔɡŬɚɎŭŬ), Űɖ ɔŮɤɛŮŰɟɑŬ, Űɖ ŭɘŬűɎɜŮɘŬ əŬɘ Űɞ ɛɏɔŮɗɞɠ.   

ɋůŰɧůɞ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɎɟɤůɖ Űɞɡ ɞɟɡəŰɞɨ Űɞɡ ɅɞŭɞɢɟɤůɑŰɖ. ɀŮɚŮŰɐɗɖəŮ ɛŮ Űɞɜ 

ɚɏɘɕŮɟ ůŬɟɤŰɐ LiDAR Camera L515. ȷəɞɚɞɡɗɐɗɖəŮ ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ɤɠ ˊɟɞɠ Űɖ ůɎɟɤůɖ. 

ɇɞˊɞɗŮŰɐɗɖəŮ ůŮ ŮˊɑˊŮŭɖ ŮˊɘűɎɜŮɘŬ Űɞ ˊɏŰɟɤɛŬ əŬɘ ɏɔɘɜŮ ˊŮɟɘůŰɟɞűɐ Űɞɡ ůŬɟɤŰɐ ɔɨɟɤ 

Ŭˊɧ Űɞ ˊɏŰɟɤɛŬ, ɩůŰŮ ɜŬ əŬɚɡűɗɞɨɜ ɧɚŮɠ Űɞɡ Űɘɠ ˊɚŮɡɟɏɠ.   

5.5 ȺūȷɅɀɃũȼ ɆɇȼɁ ȺȾɄȷȽȹȺɈɆȼ 

 

ȺűŬɟɛɞɔɐ ůŰɖɜ ɇɟɘŰɞɓɎɗɛɘŬ ȺəˊŬɑŭŮɡůɖ  

 

ɆŰɞ ˊɚŬɑůɘɞ Űɞɡ ɛŬɗɐɛŬŰɞɠ Űɖɠ ũŮɤɔɟŬűɑŬɠ əŬɘ ɊɖűɘŬəɐɠ ɉŬɟŰɞɔɟŬűɑŬɠ Űɞɡ ɇɛɐɛŬŰɞɠ 

ũŮɤɚɞɔɑŬɠ ȷɄŪ, ŭɧɗɖəŬɜ ůŮ űɞɘŰɖŰɏɠ Űɞɡ ˊɟɩŰɞɡ ɏŰɞɡɠ ůˊɞɡŭɩɜ, ŭɡɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ 

ůɢŮŰɘəɎ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ũŮɤɔɟŬűɑŬɠ əŬɘ Űɞɡ ȹɘŬůŰɐɛŬŰɞɠ/ũŮɤɢɤɟɘəɩɜ ɇŮɢɜɞɚɞɔɘɩɜ. 

ɇɞ ˊɟɩŰɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ ŮɑɢŮ ɤɠ ůŰɧɢɞ ɜŬ ŮɝŮŰɎůŮɘ Űɖɜ ˊɟɧŰŮɟɖ Ɏˊɞɣɖ Űɤɜ űɞɘŰɖŰɩɜ əŬɘ 

űɞɘŰɖŰɟɘɩɜ ɔɘŬ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ũŮɤɔɟŬűɑŬɠ. ɆŰɖ ůɡɜɏɢŮɘŬ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

Ůɜɖɛɏɟɤůɖ, ˊŬɟɞɡůɑŬůɖ əŬɘ ůɡɕɐŰɖůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɖɠ ũŮɤɔɟŬűɑŬɠ əŬɘ Űɤɜ 

ŭɡɜŬŰɞŰɐŰɤɜ ůŰɖɜ ɏɟŮɡɜŬ əŬɘ ŭɘŭŬůəŬɚɑŬ, əŬɗɩɠ əŬɘ Űɖ ůɢɏůɖ ɛŮ Űɞ ȹɘɎůŰɖɛŬ, Űɘɠ ůɢŮŰɘəɏɠ 

ŰŮɢɜɞɚɞɔɑŮɠ (GIS, ɇɖɚŮˊɘůəɧˊɖůɖ) əŬɘ Űɖɜ ŰɟɘůŭɘɎůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ, ɛŮ ŮˊɑŭŮɘɝɖ 

ˊŬɟŬŭŮɘɔɛɎŰɤɜ ůɢŮŰɘəɩɜ ɛŮ Űɖ ɔŮɤəɚɖɟɞɜɞɛɘɎ. ȷəɞɚɞɨɗɖůŮ Űɞ ŭŮɨŰŮɟɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘɞ 

ˊɞɡ ŮɝɏŰŬɕŮ Űɖɜ Ɏˊɞɣɖ Űɞɡɠ ɔɘŬ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ũŮɤɔɟŬűɑŬɠ ɛŮŰɎ Űɖ ŭɘɎɚŮɝɖ. ɆŰɖ 

ŭɘŬŭɘəŬůɑŬ ůɡɛɛŮŰŮɑɢŬɜ 40 űɞɘŰɖŰɏɠ əŬɘ űɞɘŰɐŰɟɘŮɠ. Ƀɘ ŮɟɤŰɐůŮɘɠ ˊɞɡ ŰɏɗɖəŬɜ ɐŰŬɜ ɞɘ 

ŬəɧɚɞɡɗŮɠ: 
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ɄȽɁȷȾȷɆ  3: ȺɟɤŰɐůŮɘɠ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ɇɟɘŰɞɓɎɗɛɘŬɠ ȺəˊŬɑŭŮɡůɖɠ. 

 

ȺűŬɟɛɞɔɐ ůŰɖɜ ȺəˊŬɑŭŮɡůɖ ȺəˊŬɘŭŮɡŰɩɜ 

 

ɆŰŬ ˊɚŬɑůɘŬ Űɞɡ ɛŬɗɐɛŬŰɞɠ ȹɘŭŬəŰɘəɐ ɀŬɗɖɛɎŰɤɜ ȺɘŭɘəɧŰɖŰŬɠ Űɞɡ ȺŰɐůɘɞɡ 

ɄɟɞɔɟɎɛɛŬŰɞɠ ɄŬɘŭŬɔɤɔɘəɐɠ ȾŬŰɎɟŰɘůɖɠ (ȺɄɄȷȽȾ) Űɖɠ ȷɜɩŰŬŰɖɠ Ɇɢɞɚɐɠ ɄŬɘŭŬɔɤɔɘəɐɠ 

əŬɘ ɇŮɢɜɞɚɞɔɘəɐɠ ȺəˊŬɑŭŮɡůɖɠ (ȷɆɄȷȽɇȺ) ŪŮůůŬɚɞɜɑəɖɠ, ɏɔɘɜŮ ɛɘŬ ˊɟɞůˊɎɗŮɘŬ ůɨɜŭŮůɖɠ 

Űɤɜ ŮˊɘůŰɖɛɩɜ Űɞɡ ȹɘŬůŰɐɛŬŰɞɠ ɛŮ əŬɘɜɞŰɧɛŮɠ əŬɘ ŭɘŮˊɘůŰɖɛɞɜɘəɏɠ ŭɘŭŬəŰɘəɏɠ ɛŮɗɧŭɞɡɠ 

əŬɘ ůɨɔɢɟɞɜŮɠ ŮəˊŬɘŭŮɡŰɘəɏɠ ŰŮɢɜɘəɏɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ɄɟɤŰɞɓɎɗɛɘŬ əŬɘ ȹŮɡŰŮɟɞɓɎɗɛɘŬ 

ŮəˊŬɑŭŮɡůɖ ůŰɖɜ ȺɚɚɎŭŬ. ɇŬ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ ůŮ ŬɡŰɐ Űɖ ˊŮɟɑˊŰɤůɖ ŬˊŮɡɗɡɜɧŰŬɜ ůŮ ɏɜŬ 

əɞɘɜɧ ɛŮ ɛŮɔɎɚɞ ɖɚɘəɘŬəɧ Ůɨɟɞɠ, ŭɘŬűɞɟŮŰɘəɞɨ űɨɚɞɡ əŬɘ ŭɘŬűɞɟŮŰɘəɩɜ ŮˊɘůŰɖɛɞɜɘəɩɜ 

ˊŮŭɑɤɜ, ɛŮ əɞɘɜɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɖɜ ɘŭɘɧŰɖŰŬ Űɞɡ ŭɡɜɖŰɘəɞɨ ŮəˊŬɘŭŮɡŰɐ (ůŮ ŭɘɎűɞɟŮɠ 

ɓŬɗɛɑŭŮɠ əŬɘ Űɨˊɞɡɠ ŮəˊŬɑŭŮɡůɖɠ). 

ȷɟɢɘəɎ ŰɏɗɖəŬɜ ŮɟɤŰɐůŮɘɠ ɔŮɜɘəɩɜ ˊɚɖɟɞűɞɟɘɩɜ. ȻɖŰɐɗɖəŮ ůŰɞɡɠ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɜŬ 

ŭɖɚɩůɞɡɜ Űɖɜ ɖɚɘəɑŬ, Űɞ űɨɚɞ Űɞɡɠ, Űɞ ŮˊɑˊŮŭɞ ůˊɞɡŭɩɜ Űɞɡɠ, Űɞ ˊɧůŬ ɢɟɧɜɘŬ ŬůɢɞɚɞɨɜŰŬɘ 

ɛŮ Űɖɜ ŮəˊŬɑŭŮɡůɖ, əŬɗɩɠ əŬɘ ůŮ ˊɞɘɞ ŮˊɑˊŮŭɞ ůˊɞɡŭɩɜ ŬˊŮɡɗɨɜɞɜŰŬɘ əŬŰɎ Űɖɜ ŭɘŭŬůəŬɚɑŬ 

Űɞɡɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŰɏɗɖəŬɜ ɞɘ ŮɟɤŰɐůŮɘɠ ˊɞɡ ŬűɞɟɞɨůŬɜ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ. ȹɧɗɖəŬɜ 

ŭɡɞ ŮɟɤŰɖɛŬŰɞɚɧɔɘŬ, ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖ ŭɘɎɚŮɝɖ. ɆɡɔəŮəɟɘɛɏɜŬ ɞɘ ŮɟɤŰɐůŮɘɠ ˊɞɡ ŰɏɗɖəŬɜ 

ɐŰŬɜ ɞɘ ŬəɧɚɞɡɗŮɠ: 

 

 

 

 

 

 

 

 

 

ȺɟɤŰɐůŮɘɠ 
ȹɘɎɚŮɝɖ 

Ʉɟɘɜ ɀŮŰɎ 

ɇɞ ˊɟɞůɤˊɘəɧ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ ɔɘŬ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ũŮɤɔɟŬűɑŬɠ 
Ṋ Ṋ 

ɇɞ ˊɟɞůɤˊɘəɧ ŮɜŭɘŬűɏɟɞɜ Űɞɡɠ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ əŬɘ Űɘɠ 

ůɢŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ 
Ṋ Ṋ 

ȷɜ ɖ ŮˊɘůŰɐɛɖ Űɖɠ ũŮɤɔɟŬűɑŬɠ ɏɢŮɘ ůɢɏůɖ ɛŮ Űɖɜ 

ŰŮɢɜɞɚɞɔɑŬ 
Ṋ Ṋ 

ȾŬŰɎ ˊɧůɞ ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ ɛˊɞɟɞɨɜ ɜŬ 

ůɡɛɓɎɚɚɞɡɜ ŭɘŭŬəŰɘəɎ/ ŮɟŮɡɜɖŰɘəɎ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ũŮɤɔɟŬűɑŬɠ 
Ṋ Ṋ 

ȷɜ ɖ ŰɟɘůŭɘɎůŰŬŰɖ ŬˊŮɘəɧɜɘůɖ/ŮəŰɨˊɤůɖ ɛˊɞɟŮɑ ɜŬ 

ůɡɛɓɎɚɚŮɘ ŭɘŭŬəŰɘəɎ/ŮɟŮɡɜɖŰɘəɎ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ũŮɤɔɟŬűɑŬɠ 
Ṋ Ṋ 

ȾŬŰɎ ́ɧůɞ ɓŮɚŰɘɩɗɖəŮ ɖ ŮɘəɧɜŬ Űɞɡɠ ɔɘŬ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

Űɖɠ ũŮɤɔɟŬűɑŬɠ ɛŮŰɎ Űɖɜ ˊŬɟɞɡůɑŬůɖ 
Ṏ Ṋ 
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ɄȽɁȷȾȷɆ  4: ȺɟɤŰɐůŮɘɠ ůŰɖɜ ŮűŬɟɛɞɔɐ Űɖɠ ȺəˊŬɑŭŮɡůɖɠ ȺəˊŬɘŭŮɡŰɩɜ. 

 

ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŮɟɤŰɖɛŬŰɞɚɞɔɑɤɜ ůɡɚɚɏɢɗɖəŬɜ əŬɘ ŬɜŬɚɨɗɖəŬɜ ˊɞůɞŰɘəɎ əŬɘ 

ůɡɔəɟɘŰɘəɎ (ˊɟɘɜ-ɛŮŰɎ), ɔɘŬ ɜŬ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ ŭɘŬűɞɟɏɠ ɛŮŰŬɝɨ Űɖɠ ɔɜɩɛɖɠ Űɞɡ əɞɘɜɞɨ 

ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖ ŭɘɎɚŮɝɖ əŬɘ ůŰɘɠ ŭɨɞ ́ ŬɟŬˊɎɜɤ ˊŮɟɘˊŰɩůŮɘɠ. Ⱦɨɟɘɞɠ ůŰɧɢɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ 

ɐŰŬɜ ɖ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ əɞɘɜɞɨ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ŬɚɚŬɔɐ Űɖɠ ɞˊŰɘəɐɠ Űɞɡɠ, ɛŮŰɎ Űɖɜ 

ˊŬɟɞɡůɑŬůɖ Űɤɜ ŭɡɜŬŰɧŰɖŰɤɜ Űɤɜ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘɩɜ əŬɘ Űɞɡ ȹɘŬůŰɐɛŬŰɞɠ.  

ũɘŬ Űɘɠ ŬˊŬɜŰɐůŮɘɠ ůŰɘɠ ŮɟɤŰɐůŮɘɠ Ŭɝɘɞɚɧɔɖůɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 5ɓɎɗɛɘŬ əɚɑɛŬəŬ 

Likert. ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ˊɞůɞŰɘəɞˊɞɘɖɗŮɑ ɖ ůɡɜɞɚɘəɐ ŬɚɚŬɔɐ ůŰɖ ůŰɎůɖ Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ, 

ɡˊɞɚɞɔɑůŰɖəŮ ɛɘŬ ůŰŬɗɛɘůɛɏɜɖ ɓŬɗɛɞɚɞɔɑŬ  Q _score^I ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ, 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɞ ˊɞůɞůŰɧ əɎɗŮ ŬˊɎɜŰɖůɖɠ, ˊɞɚɚŬˊɚŬůɘŬůɛɏɜɞ ɛŮ Űɞɜ ŭŮɑəŰɖ Űɞɡ 

ůŰɞɘɢŮɑɞɡ ŬˊɎɜŰɖůɖɠ. ȼ ŰŮɚɘəɐ ɓŬɗɛɞɚɞɔɑŬ ὗ  ɔɘŬ əɎɗŮ ŮɟɩŰɖůɖ ὗ ɡˊɞɚɞɔɑůŰɖəŮ 

ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɖɜ Ůɝɑůɤůɖ (1), ɧˊɞɡ Űɞ wi ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ɓɎɟɞɠ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ 

ůɡɔəŮəɟɘɛɏɜɞ ůŰɞɘɢŮɑɞ ŬˊɎɜŰɖůɖɠ əŬɘ Űɞ pi ŬɜŰɘůŰɞɘɢŮɑ ůŰɞ ˊɞůɞůŰɧ Űɤɜ ŮɟɤŰɖɗɏɜŰɤɜ ˊɞɡ 

ŮˊɏɚŮɝŬɜ ŬɡŰɧ Űɞ ůŰɞɘɢŮɑɞ ŬˊɎɜŰɖůɖɠ ɔɘŬ Űɖɜ ŮɟɩŰɖůɖ. 

ȺɟɤŰɐůŮɘɠ 
Ⱥɜɖɛɏɟɤůɖ 

Ʉɟɘɜ ɀŮŰɎ 

ȼɚɘəɑŬ Ṋ Ṋ 

ūɨɚɞ Ṋ Ṋ 

Ɇˊɞɡŭɏɠ Ṋ Ṋ 

ȰŰɖ ŮɟɔŬůɑŬɠ ůŰɖɜ ŮəˊŬɑŭŮɡůɖ Ṋ Ṋ 

ȹɡɜɖŰɘəɧɠ ɢɩɟɞɠ ŮɟɔŬůɑŬɠ (ˊɞɨ ŭɘŭɎůəɞɜŰŬɘ ŰŬ 

ɛŬɗɐɛŬŰŬ, ŰŬ ɞˊɞɑŬ ɛˊɞɟŮɑŰŮ ɜŬ ŭɘŭɎɝŮŰŮ) 
Ṋ Ṋ 

Ƀɘ Űɡˊɘəɏɠ ůŬɠ ůˊɞɡŭɏɠ ůɡɜɞɚɘəɎ 

(ˊŰɡɢɑɞ/ŭɑˊɚɤɛŬ/ɛŮŰŬˊŰɡɢɘŬəɧ/ŭɘŭŬəŰɞɟɘəɧ) ŮɑɢŬɜ 

ůɢɏůɖ ɛŮ Űɞ ŭɘɎůŰɖɛŬ; 
Ṋ Ṋ 

Ʉɟɞůɤˊɘəɧ ŮɜŭɘŬűɏɟɞɜ ɔɘŬ Űɞ ŭɘɎůŰɖɛŬ əŬɘ Űɘɠ 

ůɢŮŰɘəɏɠ ŰŮɢɜɞɚɞɔɑŮɠ 
Ṋ Ṋ 

ɇŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ŭɘŭɎůəŮŰŮ ɏɢɞɡɜ əɎˊɞɘŬ 

ůɢɏůɖ/ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŮɜɧŰɖŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɐ 

ɛˊɞɟɞɨɜ ɜŬ ůɡůɢŮŰɘůŰɞɨɜ ɛŮ Űɞ ŭɘɎůŰɖɛŬ; 
Ṋ Ṋ 

ɄɘůŰŮɨŮŰŮ ɧŰɘ ŰŬ ɛŬɗɐɛŬŰŬ ˊɞɡ ŭɘŭɎůəŮŰŮ ɗŬ 

ɛˊɞɟɞɨůŬɜ ɜŬ ɤűŮɚɖɗɞɨɜ Ŭˊɧ Űɖɜ ŮɜůɤɛɎŰɤůɖ 

ŮəˊŬɘŭŮɡŰɘəɞɨ ɡɚɘəɞɨ ɐ/əŬɘ ŭɟŬůŰɖɟɘɞŰɐŰɤɜ ůɢŮŰɘəɩɜ 

ɛŮ Űɞ ŭɘɎůŰɖɛŬ; 

Ṋ Ṋ 

ɄɞɘŬ ˊɘůŰŮɨŮŰŮ ɧŰɘ ŮɑɜŬɘ ŰŬ ɛŮɔŬɚɨŰŮɟŬ ŮɛˊɧŭɘŬ ůŰɖɜ 

ŮɡɟŮɑŬ ŮɜůɤɛɎŰɤůɖ ŬɜŰɘəŮɘɛɏɜɤɜ Űɞɡ ŭɘŬůŰɐɛŬŰɞɠ 

ůŰɖɜ ŮəˊŬɑŭŮɡůɖ; 
Ṋ Ṏ 

Ʉɧůɞ ɓŮɚŰɘɩɗɖəŮ ɖ ŮɘəɧɜŬ ˊɞɡ ŮɑɢŬŰŮ ɔɘŬ Űɖ ůɢɏůɖ 

ŮəˊŬɑŭŮɡůɖɠ-ŭɘŬůŰɐɛŬŰɞɠ (əŬɘ Űɤɜ ůɢŮŰɘəɩɜ 

ŰŮɢɜɞɚɞɔɘɩɜ) ɛŮŰɎ Űɖ ůɖɛŮɟɘɜɐ Ůɜɖɛɏɟɤůɖ; 
Ṏ Ṋ 
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ρ                  ὗ  ὴjzύὮ 

ɆŰɖ ůɡɜɏɢŮɘŬ, ɡˊɞɚɞɔɑůŰɖəŬɜ ɞɘ ŭɘŬűɞɟɏɠ Űɖɠ ɓŬɗɛɞɚɞɔɑŬɠ, ůɨɛűɤɜŬ ɛŮ Űɖɜ Ůɝɑůɤůɖ (2), 

ɧˊɞɡ Űɞ ὗ
 

 əŬɘ Űɞ ὗ
 

 ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ůŰŬɗɛɘůɛɏɜŮɠ ŰŮɚɘəɏɠ ɓŬɗɛɞɚɞɔɑŮɠ ˊɟɘɜ 

əŬɘ ɛŮŰɎ Űɖ ŭɘɎɚŮɝɖ Űɖɠ ŮɟɩŰɖůɖɠ i. ȷɡŰɎ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŰŮɚɘəɎ ɤɠ ˊɞůɞŰɘəɞˊɞɑɖůɖ Űɞɡ 
ŬɜŰɑəŰɡˊɞɡ Űɖɠ ŭɘɎɚŮɝɖɠ ůŰɘɠ ˊɟɞɞˊŰɘəɏɠ Űɞɡ əɞɘɜɞɨ əɎɗŮ ŭɘɎɚŮɝɖɠ ɤɠ ŮɜɘŬɑŬ ɛɏŰɟɖůɖ ŬɜɎ 

ŮɟɩŰɖůɖ əŬɘ Ůˊɑůɖɠ, ɤɠ ɛɏůɞɠ ɧɟɞɠ ůŮ ɧɚŮɠ Űɘɠ ůɢŮŰɘəɏɠ ŮɟɤŰɐůŮɘɠ Űɤɜ ŮɟŮɡɜɩɜ ŬɜɎ 

ůɡɔəŮəɟɘɛɏɜɞ əɞɘɜɧ. ɀŮ ɓɎůɖ Űɞɜ ɄɑɜŬəŬ 7, ɛɘŬ ɛɏůɖ ɓŬɗɛɞɚɞɔɑŬ 2,5 ŬɜŰɘˊɟɞůɤˊŮɨŮɘ ɛɘŬ 

ůɢŮŰɘəɎ ŬŭɘɎűɞɟɖ ɔɜɩɛɖ/ˊɟɞɞˊŰɘəɐ ɔɘŬ Űɞ ɗɏɛŬ. 

ς       ῳὗ  ὗ
 

ὗ
 

 

 

ɄȽɁȷȾȷɆ 5: ȷɜŰɘůŰɞɘɢɑŬ Űɖɠ ȾɚɑɛŬəŬɠ ȷɜŰɘəŮɘɛŮɜɘəɐɠ ȷˊɎɜŰɖůɖɠ ɛŮ Űɖɜ ȸŬɗɛɞɚɞɔɑŬ 

ɄɞůɞŰɘəɞˊɞɑɖůɖɠ Űɤɜ ɆɡɜŰŮɚŮůŰɩɜ Űɤɜ ȷˊŬɜŰɐůŮɤɜ. 

 

ȾɚɑɛŬəŬ ŬɜŰɘəŮɘɛŮɜɘəɐɠ ŬˊɎɜŰɖůɖɠ ȸŬɗɛɞɜɧɛɖůɖ ůɡɜŰŮɚŮůŰɐ (wi) 

ɄɎɟŬ ˊɞɚɨ 4 

Ʉɞɚɨ 3 

ȿɑɔɞ 2 

Ʉɞɚɨ ɚɑɔɞ 1 

ȾŬɗɧɚɞɡ 0 
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ȾȺūȷȿȷȽɃ 6: ȷɄɃɇȺȿȺɆɀȷɇȷ 

 

6.1 ȷɄɃɇȺȿȺɆɀȷɇȷ ɆȺ ȺŪɁȽȾȼ ȾȿȽɀȷȾȷ 

 

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ Űɖɠ ŭɘŬŰɟɘɓɐɠ, ŬɜŬˊŬɟɘůŰɎ ɧůŮɠ ɗɏůŮɘɠ 

ŬˊɞŰŮɚɞɨɜ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ůŰɞɜ Ⱥɚɚɖɜɘəɧ ɉɩɟɞ. ɇŬ ŬɜŰɘəŮɑɛŮɜŬ əŬɘ ɞɘ ɔŮɤɛɞɟűɏɠ 

ŮɑŰŮ ɓɟɑůəɞɜŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ ŮɑŰŮ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɖɠ ũɖɠ, ůɡɜɗɏŰɞɡɜ Űɖ ɔŮɤɚɞɔɘəɐ ɘůŰɞɟɑŬ 

əŬɘ Űɖɜ Ůɝɏɚɘɝɐ Űɖɠ. ȼ ɓɎůɖ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖ ɢɤɟɘəɐ ɗɏůɖ əŬɘ ˊŬɟɞɡůɘɎɕŮɘ ůɖɛŮɘŬəɎ, ɧůɞ 

Űɞ ŭɡɜŬŰɧ ˊŮɟɘůůɧŰŮɟŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ ŰŬ ůŰɞɘɢŮɑŬ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ.  

Ƀɘ ɗɏůŮɘɠ ˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŮɑɜŬɘ ŮɑŰŮ ɔɜɤůŰɏɠ ɗɏůŮɘɠ ɛŮ ɔŮɤɚɞɔɘəɧ ŮɜŭɘŬűɏɟɞɜ, ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ ɐ ɗɏůŮɘɠ ɚɘɔɧŰŮɟɞ ɏɤɠ əŬɗɧɚɞɡ ɔɜɤůŰɏɠ ůŰɞ 

Ůɡɟɨ əɞɘɜɧ, ŬɚɚɎ ɔɜɤůŰɏɠ ůŰɘɠ Űɞˊɘəɏɠ əɞɘɜɤɜɑŮɠ, ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ɢŬɟŬəŰɖɟɘůŰɞɨɜ ɤɠ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ. ȷˊɧ Űɖ ůɡɚɚɞɔɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ əŬŰŬɢɩɟɖůɐ Űɞɡɠ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ GIS ˊɟɞɏəɡɣŮ ɢɎɟŰɖɠ (ɉȷɅɇȼɆ 1) ˊɞɡ ŬɜŬˊŬɟɘůŰɎ Űɘɠ Ůˊɑ Űɞɡ ˊŬɟɧɜŰɞɠ 

əŬŰŬɢɤɟɖɛɏɜŮɠ ɗɏůŮɘɠ ɔɘŬ Űɞɜ Ⱥɚɚɖɜɘəɧ ɉɩɟɞ, ɞ Ŭɟɘɗɛɧɠ Űɤɜ ɞˊɞɑɤɜ ɝŮˊŮɟɜɎ Űɘɠ 350. ɇŬ 

ůɖɛŮɑŬ ɛŮ əɑŰɟɘɜɞ ɢɟɩɛŬ ůŰɞɜ ɢɎɟŰɖ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ˊɞɡ 

ŬɜŬˊŬɟɘůŰɩɜŰŬɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ.   

ɉȷɅɇȼɆ 1: ŪɏůŮɘɠ ũŮɤɚɞɔɘəɐɠ ȾɚɖɟɞɜɞɛɘɎɠ ůŰɖɜ ȺɚɚɎŭŬ. 

 

ɆŰɞ ȹɘɎɔɟŬɛɛŬ 1, ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ ˊɚɐɗɞɠ Űɤɜ ŮɔɔɟŬűɩɜ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɔɘŬ Űɘɠ 

əɨɟɘŮɠ əŬŰɖɔɞɟɑŮɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ ŮɔɔɟŬűɏɠ ŬɜŰɘůŰɞɘɢɞɨɜ 
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ůŰɘɠ əŬɟůŰɘəɏɠ ɔŮɤɛɞɟűɏɠ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ, Ůɜɩ Ŭəɞɚɞɡɗɞɨɜ ɞɘ 

ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜŰɞɠ.  

 

 

ȹȽȷũɅȷɀɀȷ 1: Ʉɚɐɗɞɠ ŮɔɔɟŬűɩɜ Űɤɜ əɨɟɘɤɜ əŬŰɖɔɞɟɘɩɜ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ. 

ȼ ɑŭɘŬ ɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ (ɐ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɖ ɛŮŰɎɓŬůɐ Űɖɠ) ɗŬ ŮɑɜŬɘ ɛɧɜɘɛŬ 

ŭɘŬɗɏůɘɛɖ ůŰɖɜ çȷɜɞɘɢŰɐ ũŮɤɢɤɟɘəɐ ȸɎůɖ ȹŮŭɞɛɏɜɤɜè Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ŪŮůůŬɚɞɜɑəɖɠ (URL 28), ŮɚŮɨɗŮɟŬ ˊɟɞůɓɎůɘɛɖ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ ůəɞˊɞɨɠ. ɀɘŬ ŮˊɑŭŮɘɝɖ Űɞɡ 

ůɢŮŰɘəɞɨ ŭɘŬŭɘəŰɡŬəɞɨ ɢɎɟŰɖ ŮɑɜŬɘ ɐŭɖ ŭɘŬɗɏůɘɛɖ ůŰɞɜ ˊɟɞŬɜŬűŮɟɗɏɜŰŬ ɘůŰɧŰɞˊɞ ůŰɖ 

ŭɘŮɨɗɡɜůɖ (URL 29)   

 

ɀȺȿȺɇȼ ȸȷɆȼɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ɆȺ ɆɈɁȹɈȷɆɀɃ ɀȺ 

ɀȺɇȷȸɃȿȺɆ ɆɇȼɁ ȾȷȿɈɊȼ ũȼɆ (LAND COVER CHANGES) 

 

ȷɝɘɞˊɞɘɩɜŰŬɠ ŰŬ ɢɤɟɘəɎ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɘɠ ɗɏůŮɘɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ůŰɞɜ 

Eɚɚɖɜɘəɧ Xɩɟɞ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ ɔɘŬ Űɖɜ əɎɚɡɣɖ ɔɖɠ əŬɘ Űɘɠ ŬɚɚŬɔɏɠ ůŰɖɜ 

əɎɚɡɣɖ Űɖɠ ɔɖɠ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ CORINE Űɖɠ ɡˊɖɟŮůɑŬɠ Copernicus, ŮɝŮŰɎůŰɖəŮ əŬŰɎ 

ˊɧůɞ ŮˊɖɟŮɎɕɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ Űɖɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ (ɉȷɅɇȼɆ 2). ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬɚɚŬɔɐ əɎɚɡɣɖɠ ɔɖɠ Ŭűɞɟɞɨɜ ůŰɖɜ ˊŮɟɑɞŭɞ 2012-2018. 
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ȷˊɧ Űɖɜ ɡˊɏɟɗŮůɖ əŬɘ ůɨɔəɟɘůɖ Űɤɜ ŭɨɞ Ůˊɘˊɏŭɤɜ ˊɚɖɟɞűɞɟɘɩɜ, ɛˊɞɟŮɑ ɜŬ ŮɜŰɞˊɘůŰŮɑ ůŮ 

ˊɞɘŮɠ ɗɏůŮɘɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ɏɢɞɡɜ ůɡɜŰŮɚŮůŰŮɑ ŬɚɚŬɔɏɠ ůŰɖ ɢɟɐůɖ ɔɖɠ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ 

ɢɟɐɕɞɡɜ ˊŮɟŮŰŬɑɟɤ ŭɘŮɟŮɨɜɖůɖɠ ɐ əŬɘ Ůˊɑ Űɧˊɞɡ Ůɚɏɔɢɞɡ. ȷəɧɛɖ, ɛŮ ɢɤɟɘəɎ əɟɘŰɐɟɘŬ, 

ɛˊɞɟɞɨɜ ɜŬ əŬɗɞɟɘůŰɞɨɜ ɗɏůŮɘɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ˊɞɡ ɔŮɘŰɜɘɎɕɞɡɜ (ůŮ ŬˊɧůŰŬůɖ ˊɞɡ 

əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ ɢɟɐůŰɖ) ůŮ ˊŮɟɘɞɢɏɠ ŬɚɚŬɔɩɜ ɢɟɐůɖɠ ɔɖɠ, ɤɠ ɛɏŰɟɞ 

ˊɟɧɓɚŮɣɖɠ/ˊɟɧɚɖɣɖɠ ɛŮɚɚɞɜŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ. 

 

ɉȷɅɇȼɆ 2: ȷɚɚŬɔɐ ɢɟɐůŮɤɜ ɔɖɠ & ɖ ŮˊɑŭɟŬůɖ ůŰɖɜ ũŮɤɚɞɔɘəɐ ȾɚɖɟɞɜɞɛɘɎ. 

 

ɆŰɞɜ ɉȷɅɇȼ 3 ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ˊŮɟɘɞɢɏɠ ˊɞɡ ɏɢɞɡɜ ˊɚɖɔŮɑ Ŭˊɧ ˊɡɟəŬɔɘɎ əŬŰɎ Űɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ 2012-2018, ůɡɜŮˊɩɠ ɏɢŮɘ ɛŮŰŬŰɟŬˊŮɑ ɖ Ŭɟɢɘəɐ ɢɟɐůɖ ɔɖɠ Űɞɡɠ. ȾɎˊɞɘŮɠ Ŭˊɧ Űɘɠ 

əŬɛɛɏɜŮɠ ŬɡŰɏɠ ˊŮɟɘɞɢɏɠ ɓɟɑůəɞɜŰŬɘ ůŮ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ Ŭˊɧ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ 

ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɀŮ əɑŰɟɘɜɞ ɢɟɩɛŬ ůŰɞ ɢɎɟŰɖ ŬɜŬˊŬɟɘůŰɩɜŰŬɘ ɞɘ əŬɛɛɏɜŮɠ ˊŮɟɘɞɢɏɠ əŬɘ ɛŮ 

ɛˊɚɏ ɢɟɩɛŬ ɞɘ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ. ɇɞ ŬˊɞŰɏůɛŬ Űɞɡ ůɡɜŭɡŬůɛɞɨ ŬɡŰɩɜ Űɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Ŭˊɧ Űɘɠ Űɞˊɘəɏɠ Ŭɟɢɏɠ əɎɗŮ 

ˊŮɟɘɞɢɐɠ ˊɞɡ ɚŬɛɓɎɜɞɡɜ Űɖɜ ˊɚɖɟɞűɞɟɘɎ Űɧůɞ ɔɘŬ Űɘɠ ˊŮɟɘɞɢɏɠ ˊɞɡ ŮˊɚɐɔɖůŬɜ ɧůɞ əŬɘ ɔɘŬ 

Űɘɠ ɗɏůŮɘɠ ŮɜŭɘŬűɏɟɞɜɞŰɞɠ. ɀɏůɤ ŬɡŰɩɜ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞŰŬɗɞɨɜ ɛɏŰɟŬ 

ˊɟɞůŰŬůɑŬɠ, ɧˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ. 

 

 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

138 
 

 

ɉȷɅɇȼɆ 3: ɄŮɟɘɞɢɏɠ ˊɞɡ ɏɢɞɡɜ ˊɚɖɔŮɑ Ŭˊɧ ˊɡɟəŬɔɘɎ əŬŰɎ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ 2012-

2018 əŬɘ ɓɟɑůəɞɜŰŬɘ ůŮ ŬˊɧůŰŬůɖ 2Km Ŭˊɧ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ 

 

ɀȺȿȺɇȼ ȸȷɆȼɆ ũȺɋȿɃũȽȾȼɆ ȾȿȼɅɃɁɃɀȽȷɆ ɋɆ ɄɅɃɆ ɇȼɁ ȷɁɃȹɃ ɇȼɆ 

ɆɇȷŪɀȼɆ ŪȷȿȷɆɆȷɆ    

ȼ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ɊɖűɘŬəɎ ɈɣɞɛŮŰɟɘəɎ 

ɀɞɜŰɏɚŬ (DEM) əŬɘ Űɖɜ ˊɟɧɓɚŮɣɖ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ɔɘŬ ŰŬ ŮˊɧɛŮɜŬ 100 

ɢɟɧɜɘŬ, ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ əɘɜŭɨɜɞɡ ɔɘŬ ŰŬ ůŰɞɘɢŮɑŬ 

ɔŮɤəɚɖɟɞɜɞɛɘɎɠ. ȼ ɛŮɚɏŰɖ ŮůŰɑŬůŮ ůŰɞ ŬəɟŬɑɞ ůŮɜɎɟɘɞ Űɖɠ Ŭɜɧŭɞɡ 40cm. ȷˊɧ Űɖ ŮɝɏŰŬůɖ 

ɧɚɤɜ Űɤɜ ůŰɞɘɢŮɑɤɜ ˊɟɞɏəɡɣŬɜ ɞɘ Ŭəɧɚɞɡɗɞɘ ɢɎɟŰŮɠ (ɉȷɅɇȼɆ 4,5,6). 

ȷˊɧ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞəɨˊŰŮɘ, ɧŰɘ ɡˊɎɟɢɞɡɜ ɗɏůŮɘɠ ɔŮɤəɚɖɟɞɜɞɛɘɎɠ ˊŬɟŬɗŬɚɎůůɘŮɠ, 

ɞɘ ɞˊɞɑŮɠ ɗŬ ɢŬɗɞɨɜ, ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɘůɢɨůŮɘ Űɞ ůŮɜɎɟɘɞ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ 

ɗɎɚŬůůŬɠ Űɤɜ 40cm ůŰŬ ŮˊɧɛŮɜŬ 100 ɢɟɧɜɘŬ. ɆɡɔəŮəɟɘɛɏɜŬ, ɞɘ ɗɏůŮɘɠ ɛŮ əɧəəɘɜɞ ɢɟɩɛŬ 

ŮɑɜŬɘ ŬɡŰɏɠ ˊɞɡ ɗŬ ɓɟŮɗɞɨɜ əɎŰɤ Ŭˊɧ Űɖ ůŰɎɗɛɖ Űɖɠ ɗɎɚŬůůŬɠ ɎɟŬ ŮɑɜŬɘ ɗɏůŮɘɠ ɡɣɖɚɐɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ, ɛŮ ˊɟɎůɘɜɞ ɢɟɩɛŬ ŮɑɜŬɘ ɛɏůɖɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ əŬɘ ɛŮ Ɏůˊɟɞ ɧůŮɠ ŭŮɜ ŮɑɜŬɘ 

ˊɘɗŬɜɧ ɜŬ ŮˊɖɟŮŬůŰɞɨɜ, ɎɟŬ ɢŬɛɖɚɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ. Ƀ ɉȷɅɇȼɆ 4 ŬɜŬˊŬɟɘůŰɎ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɞɡ ůŮɜŬɟɑɞɡ Ŭɜɧŭɞɡ ŰŬ ůŰɎɗɛɖɠ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰŬ 

ɡɣɞɛŮŰɟɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ ASTER GDEM. Ƀ ɉȷɅɇȼɆ 5 ŬɜŬˊŬɟɘůŰɎ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɞɡ ůŮɜŬɟɑɞɡ Ŭɜɧŭɞɡ ŰŬ ůŰɎɗɛɖɠ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰŬ 

ɡɣɞɛŮŰɟɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ SRTM əŬɘ ɞ ɉȷɅɇȼɆ 6 ŬɜŬˊŬɟɘůŰɎ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɞɡ ůŮɜŬɟɑɞɡ Ŭɜɧŭɞɡ ŰŬ ůŰɎɗɛɖɠ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ ŰŬ ɡɣɞɛŮŰɟɘəɎ 

ŰɖɚŮˊɘůəɞˊɘəɎ ŭŮŭɞɛɏɜŬ EU-DEM. ɆŰɖ ůɡɜŮɢŮɘŬ ŬəɞɚɞɡɗŮɑ ɞ ɉȷɅɇȼɆ 7 ˊɞɡ ůɡɜŭɡɎɕŮɘ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ Űɟɘɩɜ ˊɟɞɖɔɞɨɛŮɜɤɜ ɢŬɟŰɩɜ. ɆŰɧɢɞɠ ŮɑɜŬɘ ɖ ůɡɜɞɚɘəɐ ŬˊɞŰɨˊɤůɖ Űɖɠ 

ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ Űɤɜ ɗɏůŮɤɜ ɢɤɟɑɠ ɜŬ ɔɑɜŮŰŬɘ ůɨɔəɟɘůɖ ŬɡŰɩɜ ɛŮŰŬɝɨ Űɞɡɠ. ɇŬ ŭŮŭɞɛɏɜŬ 

ŭɑɜɞɡɜ ŭɘŬűɞɟŮŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɚɧɔɤ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ɢŬɟŬɝŰɖɟɘůŰɘəɩɜ Űɤɜ 

ŬˊɞůŰɞɚɩɜ.  
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ɉȷɅɇȼɆ 4: ɀŮɚɏŰɖ Ŭɜɧŭɞɡ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ Ŭˊɧ ɡɣɞɛŮŰɟɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ 

ŭŮŭɞɛɏɜŬ ASTER GDEM 

 

 

 

ɉȷɅɇȼɆ 5: ɀŮɚɏŰɖ Ŭɜɧŭɞɡ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ Ŭˊɧ ɡɣɞɛŮŰɟɘəɎ ŰɖɚŮˊɘůəɞˊɘəɎ 

ŭŮŭɞɛɏɜŬ SRTM 
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ɉȷɅɇȼɆ 6: ɀŮɚɏŰɖ Ŭɜɧŭɞɡ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ Ŭˊɧ ɡɣɞɛŮŰɟɘəɎ 

ŰɖɚŮˊɘůəɞˊɘəɎŭŮŭɞɛɏɜŬ EU-DEM 

 

 

ɉȷɅɇȼɆ 7: ȺˊɘəɘɜŭɡɜɧŰɖŰŬɠ Űɤɜ ɗɏůŮɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ɓɎůŮɘ Űɞ ůŮɜɎɟɘɞ 

Ŭɜɧŭɞɡ Űɖɠ ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ Ŭˊɧ ŰŬ ɡɣɞɛŮŰɟɘəɎ ŭŮŭɞɛɏɜŬ ŰɖɚŮˊɘůəɧˊɖůɖɠ. 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

141 
 

6.2 ȷɄɃɇȺȿȺɆɀȷɇȷ Ɇɇȼ ɀȽȾɅȼ ȾȿȽɀȷȾȷ 

 

ȼ ɜɐůɞɠ ɀɐɚɞɠ ŬˊɞŰŮɚŮɑ Űɖɜ ˊŮɟɑˊŰɤůɖ ɛŮɚɏŰɖɠ Űɖɠ ɛɘəɟɐɠ əɚɑɛŬəŬɠ. ȷɝɘɞˊɞɘɐɗɖəŬɜ ɞɘ 

ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ ɇɖɚŮˊɘůəɧˊɖůɖɠ əŬɘ Űɤɜ GIS ɤɠ ˊɟɞɠ Űɖ ɛŮɚɏŰɖ Űɖɠ ɗŮɟɛɘəɐɠ ŬɜɤɛŬɚɑŬɠ 

ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ɜɖůɑ, ɤɠ ˊɟɞɠ Űɖɜ ˊɘɗŬɜɐ ˊŬɟŬɛɧɟűɤůɖ, Űɖ ɛŮɚɏŰɖ Űɖɠ ɓɚɎůŰɖůɖɠ ɤɠ 

ɛɏŰɟɞ ŬˊɞəŬŰɎůŰŬůɖɠ Űɞˊɑɞɡ, ɤɠ ˊɟɞɠ Űɖɜ ŬɚɚŬɔɐ ɢɟɐůɖɠ ɔɖɠ əŬɘ Űɖ ɛŮɚɏŰɖ Űɖɠ Ŭɜɧŭɞɡ Űɖɠ 

ůŰɎɗɛɖɠ Űɖɠ ɗɎɚŬůůŬɠ ůŰŬ ŮˊɧɛŮɜŬ ŮəŬŰɧ ɢɟɧɜɘŬ əŬɘ ˊɤɠ ŬɡŰɧ ɗŬ ŮˊɖɟŮɎůŮɘ Űɖɜ ˊŬɟɎəŰɘŬ 

ɔŮɤɚɞɔɘəɐ əɚɖɟɞɜɞɛɘɎ, ůŮ ůɨɔəɟɘůɖ ɛŮ Űɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ ɔŮɤɚɞɔɘəɐɠ əɚɖɟɞɜɞɛɘɎɠ ˊɞɡ 

ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ. ũɘŬ əɎɗŮ ɕɖŰɞɨɛŮɜɞ ɛŮɚɏŰɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ 

ɡɣɖɚɐɠ ɏɤɠ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟŬŰɑɗŮɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɖɠ əɎɗŮ 

ɛŮɚɏŰɖɠ ɝŮɢɤɟɘůŰɎ. 

 

ŪŮɟɛɘəɐ ɛŮɚɏŰɖ ɜɐůɞɡ ɀɐɚɞɡ 

ȳˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɜ ɢɎɟŰɖ (ɉȷɅɇȼɆ 8), ŰŬ ůɖɛŮɑŬ ůŰɖ Ɂ əŬɘ Ɂȷ ˊɚŮɡɟɎ Űɞɡ ɜɖůɘɞɨ 

ˊŬɟɞɡůɘɎɕɞɡɜ ɗŮɟɛɘəɐ ŬɜɤɛŬɚɑŬ, ɧˊɤɠ ŮɑɢŮ ŬɜŬűŮɟɗŮɑ Ŭˊɧ Űɞɜ ūɡŰɑəŬ (1977). ɋůŰɧůɞ, 

ˊŬɟɞɡůɘɎůŰɖəŬɜ ɛŮɟɘəɏɠ ɗɏůŮɘɠ əŬɘ ůŰɖ ȹɡŰɘəɐ ˊɚŮɡɟɎ Űɞɡ ɜɖůɘɞɨ ˊɞɡ ɢɟɐɕɞɡɜ ˊŮɟŬɘŰɏɟɤ 

ɏɟŮɡɜŬɠ, ɧˊɤɠ ůŰɖɜ ˊŮɟɘɞɢɐ ɅŬɚɎəɘ əŬɘ ȯɔɘɞɠ ȽɤɎɜɜɖɠ ɆɘŭŮɟɘŬɜɧɠ (ɞɘ ɗɏůŮɘɠ ˊɞɡ 

ůɖɛŮɘɩɜɞɜŰŬɘ ůŮ əɧəəɘɜɞ əɨəɚɞ). ȷˊɧ Űɖɜ ɏɟŮɡɜŬ ůŰɞ ˊŮŭɑɞ, ˊŬɟŬŰɖɟɩɜŰŬɠ ŰŬ űɡůɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɗɏůŮɤɜ ŬɡŰɩɜ (ȺȽȾɃɁȷ 42) ŬˊɞŭɧɗɖəŮ ɞɛɞɘɧŰɖŰŬ ůŰŬ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛŮ ɎɚɚŮɠ ɗɏůŮɘɠ, ˊɞɡ ůɨɛűɤɜŬ ɛŮ ɛŬɟŰɡɟɑŮɠ Űɤɜ ɜŰɧˊɘɤɜ əŬŰɞɑəɤɜ Űɞɡ 

ɜɖůɘɞɨ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɡɣɖɚɏɠ ɗŮɟɛɞəɟŬůɑŮɠ ůŰɞ ɏŭŬűɞɠ (ȺȽȾɃɁȷ 43). Ƀɘ əɎŰɞɘəɞɘ 

ɡˊɏŭŮɘɝŬɜ ɗɏůɖ ɛŮ ŬɜŰɑůŰɞɘɢŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ, ŭɖɚŬŭɐ ɡɣɖɚɐ ɗŮɟɛɞəɟŬůɑŬ ŮŭɎűɞɡɠ, 

ŭɘŬűɞɟɎ ůŰɖ ɓɚɎůŰɖůɖ ůŰɖɜ ˊŮɟɘɞɢɐ əɞɜŰɎ ůŰɞ ůɖɛŮɑɞ əŬɘ ŭɘŬűɞɟɎ ůŰŬ ˊŮŰɟɩɛŬŰŬ. ɆŰɘɠ 

ɗɏůŮɘɠ ŬɡŰɏɠ  ˊɟɞůˊɎɗɖůŬɜ ɜŬ ŮəɛŮŰŬɚɚŮɡŰɞɨɜ ŬɡŰɐ Űɖɜ ɡɣɖɚɐ ɗŮɟɛɞəɟŬůɑŬ 

ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ çůɎɞɡɜŬè. ȷˊɧ ŬɡŰɧ Űɞ ŬˊɞŰɏɚŮůɛŬ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəɨˊŰɞɡɜ ɗɏůŮɘɠ 

ɏɟŮɡɜŬɠ ɔɘŬ Űɖɜ ɗŮɟɛɘəɐ ŬɜɤɛŬɚɑŬ Űɞɡɠ ɜɖůɘɞɨ. Ⱥˊɘˊɚɏɞɜ, ŰŬ ŭŮŭɞɛŮɜŬ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ 

ŭɑɜɞɡɜ Űɖɜ ŮɡəŬɘɟɑŬ ɔɘŬ ŬɜɎˊŰɡɝɖ Űɧůɞ Űɖɠ ɏɟŮɡɜŬɠ, ŮəˊŬɑŭŮɡůɖɠ ŬɚɚɎ əŬɘ Űɞɡ Űɞɡɟɘůɛɞɨ 

ůɡɜŭɡɎɕɞɜŰŬɠ ŰŬ ɛŮ ɗɏůŮɘɠ ɔŮɤɚɞɔɘəɞɨ ŮɜŭɘŬűɏɟɞɜŰɞɠ ůŰŬ ˊɚŬɑůɘŬ ɔŮɤŭɘŬŭɟɞɛɩɜ ɐ ɔŮɜɘəɎ 

ɗŮɛŬŰɘəɩɜ ŭɘŬŭɟɞɛɩɜ.  

 ɉȷɅɇȼɆ 8: ɆɖɛŮɑɤɜ ŪŮɟɛɘəɐɠ ȷɜɤɛŬɚɑŬɠ ůŰɖ Ɂɐůɞ ɀɐɚɞ. 
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ȺȽȾɃɁȷ  40: ɄŮɟɘɞɢɐ ȯɔɘɞɠ ȽɤɎɜɜɖɠ ɆɘŭŮɟɘŬɜɧɠ. 

 (Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 
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ɀŮɚɏŰɖ ŭɘɎɓɟɤůɖɠ ůŰɖ Ɂɐůɞ ɀɐɚɞ 

 

ȷˊɧ Űɖ ɛŮɚɏŰɖ Űɖɠ ˊŬɟŬɚɑŬɠ Űɞɡ ɆŬɟŬəɐɜɘəɞɡ əŬɘ Űɞɡ ȾɚɏűŰɘəɞɡ ɛŮ ŭŮŭɞɛɏɜŬ Sentinel-

1, Sentinel-2 əŬɘ Landsat-4/-5, ŭŮɜ ˊɟɞɏəɡɣŬɜ ŬɝɘɧɚɞɔŬ ŬˊɞŰŮɚɏůɛŬŰŬ, ŮɝŬɘŰɑŬɠ Űɖɠ 

ɢŬɛɖɚɐɠ ɢɤɟɘəɐɠ ŬɜɎɚɡůɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ, ůŮ ůɢɏůɖ ɛŮ Űɘɠ ɡɣɖɚɏɠ ŬˊŬɘŰɐůŮɘɠ Űɤɜ 

ˊŬɟŬŰɖɟɞɨɛŮɜɤɜ űɡůɘəɩɜ ŭɘŮɟɔŬůɘɩɜ ŭɘɎɓɟɤůɖɠ ɐ/əŬɘ ŬˊɧɗŮůɖɠ ůŰɘɠ ůɡɔəŮəɟɘɛɏɜŮɠ 

ɗɏůŮɘɠ. 

ɋůŰɧůɞ, ɛŮ Űɖ ŬɔɞɟɎ Ůɘəɧɜɤɜ ˊɞɚɨ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ əŬɘ ˊŮɟŮŰŬɑɟɤ ŮˊŮɝŮɟɔŬůɑŬ ůŮ GIS 

(EIKONA 44) ɛŮɚŮŰɐɗɖəŮ ɖ Ůɝɏɚɘɝɖ Űɖɜ ɓɟŬɢɞŭɞɛɐɠ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ 

ȾɚɏűŰɘəɞ, ɔɘŬ ŰŬ ɏŰɖ 2010, 2014 əŬɘ 2023. ɄŬɟŬŰɖɟɐɗɖəŮ, ɧŰɘ Űɧůɞ ɖ ɏəŰŬůɖ ɧůɞ əŬɘ ɖ 

ˊŮɟɑɛŮŰɟɞɠ Űɖɠ ɓɟŬɢɞŭɞɛɐɠ ɛŮŰŬɓɎɚɚŮŰŬɘ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, Űɞ 2010, ɛŮɚŮŰɩɜŰŬɠ Űɘɠ 

ŮɘəɧɜŮɠ Űɞɡ ŭɞɟɡűɧɟɞɡ Worldview-2, ɖ ɏəŰŬůɖ Űɖɠ ɓɟŬɢɞŭɞɛɐɠ ɐŰŬɜ 1747m2 əŬɘ ɖ 

ˊŮɟɑɛŮŰɟɞɠ 341,65m, Űɞ 2014, ɛŮɚŮŰɩɜŰŬɠ ɛŮ Űɖ ɢɟɐůɖ Ůɘəɧɜɤɜ Ŭˊɧ Űɖ ůŮɘɟɎ ŭɞɟɡűɧɟɤɜ 

Pleiades, ɖ ɏəŰŬůɖ Űɖɠ ɓɟŬɢɞŭɞɛɐɠ ɐŰŬɜ 1692m2 əŬɘ ɖ ˊŮɟɑɛŮŰɟɞɠ 237,35m Ůɜɩ Űɞ 2023 ɖ 

ɏəŰŬůɖ Űɖɠ ɐŰŬɜ 1643m2 əŬɘ ɖ ˊŮɟɑɛŮŰɟɞɠ 242m (ɄȽɁȷȾȷɆ 6). Ƀɘ ɛŮŰŬɓɞɚɏɠ ŬɡŰɏɠ ɛˊɞɟŮɑ 

ɜŬ ɡˊɞŭɖɚɩɜɞɡɜ ŮɜŭŮɑɝŮɘɠ ŭɘɎɓɟɤůɖɠ (ɛŮɑɤůɖ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɐ ɛŮɑɤůɖ ɐ ŬəɧɛŬ əŬɘ Ŭɨɝɖůɖ 

Űɖɠ ˊŮɟɘɛɏŰɟɞɡ), ůɨɛűɤɜŬ ɛŮ Űɖɜ EIKONA 45

ȺȽȾɃɁȷ  41: Ūɏůɖ ȯɔɘɞɠ ȽɤɎɜɜɖɠ (ˊɟɞɠ ɄɟɞɓŬŰɎ), ɡˊɧŭŮɘɝɖ ɜŰɧˊɘɤɜ ɤɠ ɗŮɟɛɧ 

ůɖɛŮɑɞ, ɢɟɐůɖ ɤɠ  ''ůɎɞɡɜŬ''.  

(Ʉɟɞůɤˊɘəɧ ŬɟɢŮɑɞ Ȼ.ɄŬɜŰŬɕɞˊɞɨɚɞɡ Ŭˊɧ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ) 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης

 
 

 

ȺȽȾɃɁȷ  44: ɉŬɟŰɞɔɟɎűɖůɖ əŬɘ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɞɡ ȾɚɏűŰɘəɞɡ, ɛŮŰŬɝɨ 2010-2023. ɆŮ 

ˊɟɩŰɞ ůŰɎŭɘɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ (1ɖ ůŮɘɟɎ) ɔɘŬ Űɖɜ ŮɝŬɔɤɔɐ Űɞɡ 

ŭŮɑəŰɖ ɜŮɟɞɨ NDWI (2ɖ ůŮɘɟɎ) əŬɘ Ŭəɞɚɞɨɗɤɠ ŰŬɝɘɜɞɛɐɗɖəŮ ɖ ŮɘəɧɜŬ, ɩůŰŮ ɜŬ 

ŬˊɞɛɞɜɤɗŮɑ ɖ ɓɟŬɢɞŭɞɛɐ (3ɖ ůŮɘɟɎ) 

 

 

ȺȽȾɃɁȷ  42: ȺɜŭŮɘəŰɘəɧ ůɢɐɛŬ ˊɘɗŬɜɐɠ ɛŮŰŬɓɞɚɐɠ Űɖɠ ˊŮɟɘɛɏŰɟɞɡ, ɚɧɔɤ ŭɘɎɓɟɤůɖɠ 

(URL 30) 
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ɄȽɁȷȾȷɆ  6: ɀŮŰŬɓɞɚɐɠ ɏəŰŬůɖɠ əŬɘ ˊŮɟɘɛɏŰɟɞɡ Űɖɠ ɓɟŬɢɞŭɞɛɐɠ əŬŰɎ Űɞ ɢɟɞɜɘəɧ 

ŭɘɎůŰɖɛŬ 2010-2023 

ȼɛ/ɜɑŬ Ʉɖɔɐ 

ȰəŰŬůɖ ɄŮɟɑɛŮŰɟɞɠ 

ȰəŰŬůɖ 

(m2) 

ɀŮŰŬɓɞɚɐ 

(m2) 

ɀŮŰŬɓɞɚɐ 

(%) 

ɄŮɟɑɛŮŰɟɞɠ 

(m) 

ɀŮŰŬɓɞɚɐ 

(m) 

ɀŮŰŬɓɞɚɐ 

(%) 

01/12/2010 Worldview-2 1747 - - 341.65 
- - 

01/5/2014 Pleiades 1692 -55 -3.1 237.35 -104.3 -30.5 

23/6/2023 Pleiades 1643 -49 -2.9 242 4.65 2.0 

  Ɇɨɜɞɚɞ -104 -6.0 Ɇɨɜɞɚɞ -99.7 -28.6 

 

ɀŮɚɏŰɖ ɓɚɎůŰɖůɖɠ ůŰɖ Ɂɐůɞ ɀɐɚɞ 

 

ȷˊɧ Űɖɜ ŬɜŬɕɐŰɖůɖ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ ŪŮɘɞɟɡɢŮɑɤɜ ŭŮɜ ˊɟɞɏəɡɣŬɜ ɘəŬɜɞˊɞɘɖŰɘəɎ 

ůɡɛˊŮɟɎůɛŬŰŬ, ɔɘŬŰɑ ɖ ɗɏůɖ ɐŰŬɜ ůŮ ɚŮɘŰɞɡɟɔɑŬ Ŭˊɧ ˊɞɚɨ ˊŬɚɘɎ əŬɘ ůŰŬɛɎŰɖůŮ ˊɟɘɜ Űɖɜ 

ɨˊŬɟɝɖ ůɡůŰɖɛŬŰɘəɩɜ əŬɘ əŬŰɎɚɚɖɚɤɜ ŭɞɟɡűɞɟɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ɩůŰŮ ɜŬ ůɡɔəɟɘɗŮɑ ɖ 

ŮɘəɧɜŬ ˊɟɘɜ əŬɘ ɛŮŰɎ Űɖɜ ŮəɛŮŰɎɚɚŮɡůɖ. 

ȷɜŰɑɗŮŰŬ, ůŰɞ ɞɟɡɢŮɑɞ Űɖɠ ũŮɟŬəɧˊŮŰɟŬɠ, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ Űɘɠ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ Űɖɠ 

ɓɚɎůŰɖůɖɠ ˊɟɞəɨˊŰŮɘ Űɞ Ŭəɧɚɞɡɗɞ ŭɘɎɔɟŬɛɛŬ (ȹȽȷũɅȷɀɀȷ 2). ũŮɜɘəɎ, ɞɘ ɢŬɛɖɚɏɠ Űɘɛɏɠ 

Űɞɡ ŭɘŬɔɟɎɛɛŬŰɞɠ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɗɏůŮɘɠ ɢɤɟɑɠ ɓɚɎůŰɖůɖ, ɧɢɘ ɛɧɜɞ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ 

ŬɚɚɎ əŬɘ əŬŰɎ Űɞɡɠ ŬɜɞɘɝɘɎŰɘəɞɡɠ. ȷɜŰɑɗŮŰŬ, Űɞɡɠ ŬɜɞɘɝɘɎŰɘəɞɡɠ ɛɐɜŮɠ, əŬŰɎ Űɞɡɠ ɞˊɞɑɞɡɠ 

ɔŮɜɘəɎ ɡˊɎɟɢŮɘ ɓɚɎůŰɖůɖ, ɞɘ Űɘɛɏɠ ɗŬ ɏˊɟŮˊŮ ɜŬ ŬɡɝɎɜɞɜŰŬɘ. 

ȺɘŭɘəɧŰŮɟŬ, əŬŰɎ Űɞɡɠ ɣɡɢɟɧŰŮɟɞɡɠ-ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ (ȽŬɜɞɡɎɟɘɞ-ɀɎɟŰɘɞ) Űɞɡ 1990 

ˊŬɟŬŰɖɟŮɑŰŬɘ ŬˊɞɡůɑŬ ɓɚɎůŰɖůɖɠ (NDVI < 0,1). Ⱥˊɘˊɚɏɞɜ, əŬŰɎ Űɞɡɠ ɛɐɜŮɠ ɀɎɘɞ ɤɠ 

Ɂɞɏɛɓɟɘɞ ɞɘ Űɘɛɏɠ NDVI ŮɑɜŬɘ ɛŮɜ ɡɣɖɚɧŰŮɟŮɠ ŬɚɚɎ ŮɝŬəɞɚɞɡɗɞɨɜ ɜŬ ɓɟɑůəɞɜŰŬɘ əɎŰɤ Ŭˊɧ 

Űɞ ɧɟɘɞ Űɖɠ ɓɚɎůŰɖůɖɠ. ɇɞ ˊɟɧŰɡˊɞ ŬɡŰɧ ŮˊŬɜŬɚŬɛɓɎɜŮŰŬɘ ɔɘŬ ŰŬ ɏŰɖ 1991-1993 ɛŮ 

ŮɚŬűɟɩɠ ɡɣɖɚɧŰŮɟŮɠ Űɘɛɏɠ NDVI. ȷˊɧ Űɞɜ ɀɎɘɞ Űɞɡ 1994 ˊŬɟŬŰɖɟŮɑŰŬɘ ůŬűɐɠ Ŭɨɝɖůɖ Űɞɡ 

ŭŮɑəŰɖ NDVI (> 0,1) ˊɞɡ ɡˊɞŭɖɚɩɜŮɘ ˊŬɟɞɡůɑŬ ɓɚɎůŰɖůɖɠ. ɆɡɜŮˊɩɠ, ɖ ˊŮɟɘɞɢɐ Űɞɡ 

ɞɟɡɢŮɑɞɡ ˊɟɘɜ Űɖɜ ŬˊɞəŬŰɎůŰŬůɖ ɏɢŮɘ ɢŬɛɖɚɏɠ Űɘɛɏɠ NDVI Űɧůɞ Űɞ ɢŮɘɛɩɜŬ ɧůɞ əŬɘ Űɖɜ 

Ɏɜɞɘɝɖ. ɆŰŬŭɘŬəɎ əŬɘ ɛɏɢɟɘ Űɞ 1994, ɖ ŮɚɎɢɘůŰɖ Űɘɛɐ NDVI ŬɡɝɎɜŮŰŬɘ, ɞˊɧŰŮ ŰŮəɛɖɟɘɩɜŮŰŬɘ 

ɖ ˊɟɞɞŭŮɡŰɘəɐ ŬˊɞəŬŰɎůŰŬůɖ Űɞɡ ɞɟɡɢŮɑɞɡ. 
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ȹȽȷũɅȷɀɀȷ 2: ȹɘŬɢɟɞɜɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ ȺɚɎɢɘůŰɖɠ ɇɘɛɐɠ Űɞɡ ȹŮɑəŰɖ NDVI Űɞɡ 

ɞɟɡɢŮɑɞɡ ũŮɟŬəɧˊŮŰɟŬɠ. 

 

 

ɀŮɚɏŰɖ ˊŬɟŬɛɞɟűɩůŮɤɜ ůŰɖ ɜɐůɞ ɀɐɚɞ 

 

ɆŰɞɜ ɢɎɟŰɖ (ɉȷɅɇȼɆ 9) ˊɞɡ ŬəɞɚɞɡɗŮɑ ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ 

ˊŬɟŬɛɞɟűɩůŮɤɜ Űɞɡ ɜɖůɘɞɨ əŬŰɎ Űɞ ŭɘɎůŰɖɛŬ 2015 -2021. ɄŬɟŬŰɖɟŮɑŰŬɘ, ɧŰɘ ɖ ŬɜŬŰɞɚɘəɐ 

ˊɚŮɡɟɎ Űɞɡ ɜɖůɘɞɨ ŮɛűŬɜɑɕŮɘ ɛŮɔŬɚɨŰŮɟɖ ŰɎůɖ ˊŬɟŬɛɧɟűɤůɖɠ, ůŮ ŬɜŰɑɗŮůɖ ɛŮ Űɖɜ ŭɡŰɘəɐ 

ˊɚŮɡɟɎ ˊɞɡ űŬɑɜŮŰŬɘ ɜŬ ŮɑɜŬɘ ˊɘɞ ůŰŬɗŮɟɐ. ȺəŰɧɠ Ŭˊɧ Űɖ ɔŮɜɘəɐ ŮɘəɧɜŬ Űɤɜ ˊŬɟŬɛɞɟűɩůŮɤɜ 

Űɞɡ ɜɖůɘɞɨ, ɛŮɚŮŰɐɗɖəŬɜ ɞɘ ́Ůɟɘɞɢɏɠ Űɞɡ ȾɚɏűŰɘəɞɡ, Űɞɡ ɆŬɟŬəɐɜɘəɞɡ əŬɘ Űɤɜ 

ŪŮɘɤɟɡɢŮɑɤɜ. 

ɉȷɅɇȼɆ 9: ȷˊɞŰɨˊɤůɖ ˊŬɟŬɛɞɟűɩůŮɤɜ ůŰɖ ɜɐůɞ ɀɐɚɞ 

 

 

 

 

 

 

 

 

 

 

 

 

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

1
8

-1
-1

9
9

0

2
3

-3
-1

9
9

0

2
6

-5
-1

9
9

0

2
7

-6
-1

9
9

0

2
9

-7
-1

9
9

0

3
0

-8
-1

9
9

0

1
-1

0
-1

9
9

0

2
-1

1
-1

9
9
0

5
-1

-1
9

9
1

2
7

-4
-1

9
9

1

1
4

-6
-1

9
9

1

1
6
-7

-1
9

9
1

1
7

-8
-1

9
9

1

1
8

-9
-1

9
9

1

2
1

-1
1

-1
9

9
1

3
1

-5
-1

9
9

2

2
-7

-1
9

9
2

3
-8

-1
9

9
2

4
-9

-1
9

9
2

6
-1

0
-1

9
9

2

2
7

-2
-1

9
9

3

1
8

-5
-1

9
9

3

5
-7

-1
9

9
3

6
-8

-1
9

9
3

7
-9

-1
9

9
3

9
-1

0
-1

9
9

3

5
-5

-1
9

9
4

6
-6

-1
9

9
4

8
-7

-1
9

9
4

9
-8

-1
9

9
4

1
0

-9
-1

9
9

4

2
8

-1
0

-1
9

9
4
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ɆŰɞ ɉȷɅɇȼ 10 ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɞɘ ˊŬɟŬɛɞɟűɩůŮɘɠ ůŰɖɜ ˊŬɟŬɚɑŬ ȾɚɏűŰɘəɞ Űɖɠ ɀɐɚɞɡ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ, ɧŰɘ ɖ ɓɟɎɢɞ-ůŰɐɚɖ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞ ɗŬɚɎůůɘɞ ɢɩɟɞ ɡűɑůŰŬŰŬɘ 

ˊŬɟŬɛɞɟűɩůŮɘɠ əŬɘ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ŭɘɎɓɟɤůɖ Ŭˊɧ ŰŬ ɗŬɚɎůůɘŬ əɨɛŬŰŬ ŮɑɜŬɘ ˊɘɗŬɜɧ 

ɜŬ ɞŭɖɔɖɗŮɑ ůŮ əŬŰɎɟɟŮɡůɖ. 

ɉȷɅɇȼɆ 10: ȷˊɞŰɨˊɤůɖ ˊŬɟŬɛɞɟűɩůŮɤɜ ůŰɖ ˊŬɟŬɚɑŬ ȾɚɏűŰɘəɞ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɆŰɞ ɉȷɅɇȼ 11 ŬˊɞŰɡˊɩɜɞɜŰŬɘ ɞɘ ˊŬɟŬɛɞɟűɩůŮɘɠ ůŰɖɜ ˊŬɟŬɚɑŬ ɆŬɟŬəɐɜɘəɞ. ūŬɑɜŮŰŬɘ, 

ɧŰɘ ŮɑɜŬɘ ɛɘŬ ˊŮɟɘɞɢɐ ɛŮ ůɢŮŰɘəɎ ɏɜŰɞɜŮɠ ˊŬɟŬɛɞɟűɩůŮɘɠ. 

 ɉȷɅɇȼɆ 11: ȷˊɞŰɨˊɤůɖ ˊŬɟŬɛɞɟűɩůŮɤɜ ůŰɞ ɆŬɟŬəɐɜɘəɞ. 
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