
 

 

                                

 

 

 

ɼʠʛʠʪʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ ʤʝʪʦʜʠʢʠ ʟʘ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʣʘʥʜʰʘʬʪʘ - GEOLAND 

ʇʨʠʣʦʞʝʥʠʝ ʢʲʤ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʧʨʦʜʫʢʪ 1 

 

 

 

 

 

 

 

 

ʊɽʍʅʀʏɽʉʂʆ ʈʒʂʆɺʆɼʉʊɺʆ ɿɸ GEOLAND 

ɿɸ ʆʎɽʅʂɸ ʅɸ ʍɸʈɸʂʊɽʈɸ ʅɸ ʃɸʅɼʐɸʌʊɸ ʏʈɽɿ ʀɿʇʆʃɿɺɸʅɽ ʅɸ ɻʀʉ ʀ 

ʋʏɸʉʊʀɽ ʅɸ ʆɹʑɽʉʊɺɽʅʆʉʊʊɸ 

 

 

 

 

 



 

ʤʘʨʪ 2022 ʛ.



ɿɸ  | 1 

 

ʊʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ GEOLAND   

 

ʆʊʅʆʉʅʆ 

 

 

ɼʦʢʫʤʝʥʪ 

 

ʊʠʧ ʊʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ 

ʆʧʠʩʘʥʠʝ 
ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʠʷ ʧʨʦʜʫʢʪ ʥʘ ʧʨʦʝʢʪ 

"GEOLAND" (O1) 

ʀʟʜʘʪʝʣ ʇʨʦʝʢʪ "GEOLAND" 

ɽʟʠʢ ɸʥʛʣʠʡʩʢʠ ʝʟʠʢ 

ɺ ʤʝʢʠ ʢʦʨʠʮʠ 18 ʩʪʨʘʥʠʮʠ 

ʅʠʚʦ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 
ʇʘʨʪʥʴʦʨʠ ʧʦ ʧʨʦʝʢʪʘ ʠ ʩʚʲʨʟʘʥʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʅʠʚʦ ʥʘ ʜʦʩʪʲʧʥʦʩʪ ʇʫʙʣʠʯʥʦ 

 

 

ɸʚʪʦʨʠ 

 

ʀʤʝ ʆʨʛʘʥʠʟʘʮʠʷ 

Christos Polykretis 

Dimitrios Alexakis 

ʌʦʥʜʘʮʠʷ ʟʘ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʠ Hellas (ɻʲʨʮʠʷ) 
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Luc Zwartjes ʋʥʠʚʝʨʩʠʪʝʪ ɻʝʥʪ (ɹʝʣʛʠʷ) 

Karl Donert 
ɽʚʨʦʧʝʡʩʢʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʛʝʦʛʨʘʬʠʪʝ 

EUROGEO (ɹʝʣʛʠʷ) 

Rafael De Miguel Gonz§lez ʋʥʠʚʝʨʩʠʪʝʪ ʥʘ ʉʘʨʘʛʦʩʘ (ʀʩʧʘʥʠʷ) 

 

 

ɼʨʫʛʠ ʩʲʪʨʫʜʥʠʮʠ 

 

ʀʤʝ ʆʨʛʘʥʠʟʘʮʠʷ 

Natasha Nikolaidou Atlantis Engineering SA (ɻʲʨʮʠʷ) 

Roberto Zanon 
ɽʚʨʦʧʝʡʩʢʘ ʤʨʝʞʘ ʟʘ ʮʠʬʨʦʚʦ ʦʙʫʯʝʥʠʝ 

(ʀʪʘʣʠʷ) 

Ayri Memishev 
ʈʫʩʝʥʩʢʘ ʪʲʨʛʦʚʩʢʦ-ʠʥʜʫʩʪʨʠʘʣʥʘ ʢʘʤʘʨʘ 

(ɹʲʣʛʘʨʠʷ) 
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ɹʃɸɻʆɼɸʈʅʆʉʊʀ 

 

 

ʇʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʪʦʚʘ ʪʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʝ ʧʨʷʢ ʨʝʟʫʣʪʘʪ ʦʪ ʝʚʨʦʧʝʡʩʢʠʷ 

ʧʨʦʝʢʪ "ɼʠʛʠʪʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ ʤʝʪʦʜʠʢʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʣʘʥʜʰʘʬʪʘ - GEOLAND". ʊʦ ʝ ʧʦʜʛʦʪʚʝʥʦ ʦʪ ʢʦʥʩʦʨʮʠʫʤʘ ʥʘ ʧʨʦʝʢʪʘ ʩ ʧʘʨʪʥʴʦʨʠ 

ʦʪ ɻʲʨʮʠʷ, ɹʝʣʛʠʷ, ʀʩʧʘʥʠʷ, ʀʪʘʣʠʷ ʠ ɹʲʣʛʘʨʠʷ.  

ʂʦʥʩʦʨʮʠʫʤʲʪ ʦʮʝʥʷʚʘ ʫʩʠʣʠʷʪʘ ʥʘ ʚʩʠʯʢʠ, ʢʦʠʪʦ ʫʯʘʩʪʚʘʭʘ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʩʲʚʤʝʩʪʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʅʘʨʲʯʥʠʢʘ GEOLAND. 

 

ʇʨʦʝʢʪʲʪ ʝ ʩʲʬʠʥʘʥʩʠʨʘʥ ʦʪ ʧʨʦʛʨʘʤʘ "ɽʨʘʟʲʤ+" ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ). 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʦʜʢʨʝʧʘʪʘ ʥʘ ɽʉ ʟʘ ʠʟʛʦʪʚʷʥʝʪʦ ʠ 

ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʥʘʩʪʦʷʱʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʜʦʙʨʝʥʠʝ 

ʥʘ ʩʲʜʲʨʞʘʥʠʝʪʦ ʤʫ. ʊʦ ʦʪʨʘʟʷʚʘ ʝʜʠʥʩʪʚʝʥʦ ʚʲʟʛʣʝʜʠʪʝ ʥʘ ʘʚʪʦʨʠʪʝ ʠ ɽʉ ʥʝ ʥʦʩʠ 

ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʲʜʲʨʞʘʱʘʪʘ ʩʝ ʚ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʷ. 
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ʀʉʊʆʈʀʗ ʅɸ ʇʈʆɽʂʊɸ 

 

 

ɿʘʛʣʘʚʠʝ ʥʘ ʧʨʦʝʢʪʘ 
ɼʠʛʠʪʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ ʤʝʪʦʜʠʢʠ 

ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʣʘʥʜʰʘʬʪʘ 

ʉʲʢʨʘʱʝʥʠʝ ʥʘ 

ʧʨʦʝʢʪʘ 
GEOLAND 

ʀʟʪʦʯʥʠʢ ʥʘ 

ʬʠʥʘʥʩʠʨʘʥʝ 
ʇʨʦʛʨʘʤʘ "ɽʨʘʟʲʤ+" ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ 

ʉʧʦʨʘʟʫʤʝʥʠʝ ʟʘ 

ʙʝʟʚʲʟʤʝʟʜʥʘ 

ʧʦʤʦʱ ˉ 

2020-1-EL01-KA226-HE-094715 

ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 24 ʤʝʩʝʮʘ 

ʅʘʯʘʣʥʘ ʜʘʪʘ 01/06/2021 

ɼʘʪʘ ʥʘ 

ʧʨʠʢʣʶʯʚʘʥʝ 
31/05/2023 

ʇʘʨʪʥʴʦʨʠ 

 ʌʦʥʜʘʮʠʷ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ Hellas 

(ɻʲʨʮʠʷ) - ʢʦʦʨʜʠʥʘʪʦʨ 

 ɽʚʨʦʧʝʡʩʢʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʛʝʦʛʨʘʬʠʪʝ EUROGEO 

(ɹʝʣʛʠʷ) 

 ʋʥʠʚʝʨʩʠʪʝʪ ʥʘ ʉʘʨʘʛʦʩʘ (ʀʩʧʘʥʠʷ) 

 ɽʚʨʦʧʝʡʩʢʘ ʤʨʝʞʘ ʟʘ ʮʠʬʨʦʚʦ ʦʙʫʯʝʥʠʝ (ʀʪʘʣʠʷ) 
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 Atlantis Engineering SA (ɻʲʨʮʠʷ) 

 ʋʥʠʚʝʨʩʠʪʝʪ ɻʝʥʪ (ɹʝʣʛʠʷ) 

 ʈʫʩʝʥʩʢʘ ʪʲʨʛʦʚʩʢʦ-ʠʥʜʫʩʪʨʠʘʣʥʘ ʢʘʤʘʨʘ 

(ɹʲʣʛʘʨʠʷ) 

 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʥʦʚʠʷ "ɿʝʣʝʥ ʧʘʢʪ" ʚʟʝʤʘʱʠʪʝ ʨʝʰʝʥʠʷ ʧʨʝʟ 21-ʚʠ ʚʝʢ ʩʘ ʠʟʧʨʘʚʝʥʠ 

ʧʨʝʜ ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʚʩʝ ʧʦ-ʩʣʦʞʥʠʪʝ ʝʢʦʣʦʛʠʯʥʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ, ʟʘ ʜʘ ʟʘʱʠʪʷʪ ʝʢʦʣʦʛʠʷʪʘ, ʘ ʦʪʪʘʤ ʠ ʦʙʱʝʩʪʚʝʥʦʪʦ ʟʜʨʘʚʝ. 

ʊʘʟʠ ʟʘʱʠʪʘ ʥʝ ʩʧʠʨʘ ʜʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʜʲʨʞʘʚʠʪʝ, ʪʘʢʘ ʯʝ ʝ ʥʝʠʟʙʝʞʥʦ ʪʷ ʜʘ ʙʲʜʝ 

ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘ. ʂʘʪʦ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ ʩʲʱʦ ʪʘʢʘ, ʯʝ ʫʩʠʣʠʷʪʘ, ʩʚʲʨʟʘʥʠ ʩʘʤʦ ʩ 

ʝʜʠʥ ʘʩʧʝʢʪ, ʤʦʛʘʪ ʜʘ ʨʘʟʢʨʠʷʪ ʠʣʠ ʜʘ ʩʲʟʜʘʜʘʪ ʜʨʫʛʠ ʚʲʧʨʦʩʠ     , ʩʝ ʨʘʟʛʣʝʞʜʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʭʦʣʠʩʪʠʯʥʠ ʠ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʠ ʤʝʪʦʜʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʠ ʥʘ 

ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʫʯʥʠ ʧʦʜʭʦʜʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʜʘ ʙʲʜʘʪ      

ʨʝʰʘʚʘʱʠ. 

ɺ ʛʦʨʥʠʷ ʢʦʥʪʝʢʩʪ ʚʠʟʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ GEOLAND ʝ ʜʘ ʫʩʪʘʥʦʚʠ ʠ ʥʘʩʲʨʯʠ 

ʝʬʝʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʠʥʩʪʠʪʫʮʠʠʪʝ ʟʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ (ɺʋ) ʚ ʜʝʡʥʦʩʪʠʪʝ ʧʦ 

ʤʦʥʠʪʦʨʠʥʛ, ʚʦʜʝʱʠ ʜʦ ʦʢʘʟʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʟʘ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʥʚʝʥʮʠʷ ʟʘ ʣʘʥʜʰʘʬʪʘ (ɽʃʂ). ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ 

ʧʨʦʝʢʪʲʪ GEOLAND ʩʝ ʩʪʨʝʤʠ ʜʘ ʨʘʟʨʘʙʦʪʠ ʫʯʝʙʥʘ ʧʲʪʝʢʘ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ 

ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʠ ʪʝʭʥʠʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʪʘʢʘ ʯʝ ʪʝ ʜʘ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ 

ʩʚʦʠʪʝ (ʩʲʱʝʩʪʚʫʚʘʱʠ ʠʣʠ ʥʦʚʠ) ʟʥʘʥʠʷ ʟʘ ʦʮʝʥʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʧʘʟʚʘʥʝ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʪʝ ʣʘʥʜʰʘʬʪʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥʘ ʝʢʦʣʦʛʠʯʥʘ ʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʘ 

ʩʪʦʡʥʦʩʪ. ʇʦ-ʢʦʥʢʨʝʪʥʦ, ʪʦʚʘ ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ ʥʘ ʭʘʨʘʢʪʝʨʘ 

ʥʘ ʣʘʥʜʰʘʬʪʘ (LCA) ʟʘ ʜʘʜʝʥʠ ʦʙʝʢʪʠ ʦʪ "ʅʘʪʫʨʘ 2000" ʚ ɽʚʨʦʧʘ, ʢʘʪʦ ʩʝ 

ʧʦʜʯʝʨʪʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʥʘʡ-ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 

(ʥʘʙʣʶʜʝʥʠʝ ʥʘ ɿʝʤʷʪʘ - EO ʠ ʛʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ - GIS) ʠ 

ʠʥʦʚʘʪʠʚʥʠ ʥʘʫʯʥʠ ʧʦʜʭʦʜʠ ʢʘʪʦ ʛʨʘʞʜʘʥʩʢʘʪʘ ʥʘʫʢʘ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʝʜʘʛʦʛʠʢʘʪʘ. 

ʏʨʝʟ "ʦʪʜʘʣʝʯʝʥʦʩʪʪʘ", ʭʘʨʘʢʪʝʨʥʘ ʟʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ, 

ʧʨʦʝʢʪʲʪ GEOLAND ʨʘʟʛʣʝʞʜʘ ʠ ʜʠʛʠʪʘʣʥʠʪʝ ʫʤʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ 

ʦʪ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʚ ʝʨʘʪʘ ʥʘ (ʩʣʝʜ) ʧʘʥʜʝʤʠʷʪʘ COVID-19. 
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ʅʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʧʨʦʝʢʪʘ GEOLAND ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʙʨʦʝʥʠ, ʢʘʢʪʦ 

ʩʣʝʜʚʘ: 

 ɿʘʧʦʟʥʘʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʩ ʥʘʫʢʘʪʘ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 

ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʩ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ELC. 

 ʇʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʨʝʧʦʜʘʚʘʥʝʪʦ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʣʘʥʜʰʘʬʪʠʪʝ ʢʘʪʦ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʘ ʦʙʣʘʩʪ ʚʲʚ ʚʠʩʰʠʪʝ ʫʯʝʙʥʠ ʟʘʚʝʜʝʥʠʷ. 

 ʆʚʣʘʩʪʷʚʘʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʚʲʚ ɺʋɿ ʚ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 

ʛʨʘʞʜʘʥʩʢʘʪʘ ʥʘʫʢʘ (ʥʘʡ-ʚʝʯʝ ʫʯʘʩʪʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ) ʟʘ ʚʟʝʤʘʥʝ ʥʘ 

ʨʝʰʝʥʠʷ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

 ʅʘʩʲʨʯʘʚʘʥʝ ʥʘ, ʚ ʘʢʘʜʝʤʠʯʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʧʦʣʟʠʪʝ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʘʡ-

ʩʲʚʨʝʤʝʥʥʠʪʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (EO ʠ ɻʀʉ) ʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʩʚʦʙʦʜʥʦ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʠ/ʦʪʚʦʨʝʥʠ ʜʘʥʥʠ (ʥʘʧʨ. ʜʘʥʥʠ 

ʦʪ ʩʘʪʝʣʠʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʂʦʧʝʨʥʠʢ) ʚ ʧʨʦʫʯʚʘʥʠʷ, ʩʚʲʨʟʘʥʠ ʩ ʣʘʥʜʰʘʬʪʘ. 

 ʇʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʧʦʜʭʦʜʠʪʝ ʥʘ ɽʆ, ɻʀʉ ʠ ʦʙʱʝʩʪʚʝʥʦʪʦ 

ʫʯʘʩʪʠʝ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ. 

 ʇʦʤʦʛʥʝʪʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʜʘ ʨʘʟʧʦʟʥʘʷʪ ʣʘʥʜʰʘʬʪʠʪʝ 

ʦʪ "ʅʘʪʫʨʘ 2000" ʢʘʪʦ ʩʲʱʝʩʪʚʝʥ ʢʦʤʧʦʥʝʥʪ ʥʘ ʟʘʦʙʠʢʘʣʷʱʘʪʘ ʭʦʨʘʪʘ ʩʨʝʜʘ. 

 ʆʙʦʙʱʘʚʘʥʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʣʝʩʥʦ ʩʲʦʙʱʠʤʠ ʢʦʥʩʪʘʪʘʮʠʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʩʚʝʜʦʤʝʥʦʩʪʪʘ ʠ ʚʦʜʝʥʝ ʥʘ ʧʦʣʠʪʠʯʝʩʢʠ ʧʨʝʛʦʚʦʨʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʣʘʥʜʰʘʬʪʘ. 

 ʜʘ ʧʦʤʦʛʥʝ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ ʦʮʝʥʷʪ, ʩʨʘʚʥʷʪ ʠ ʦʮʝʥʷʪ 

ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʢʦʠʪʦ ʚʩʷʢʘ ʩʪʨʘʥʘ ʠʟʧʦʣʟʚʘ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ɽʈʉ. 

ʆʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʝʢʪʘ GEOLAND ʩʘ ʩʣʝʜʥʠʪʝ: 

 ʆʙʱʠ ʥʘʩʦʢʠ ʟʘ LCA, ʦʩʥʦʚʘʥʠ ʥʘ ʢʦʤʙʠʥʘʮʠʷ ʦʪ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ (ʤʥʝʥʠʷ ʥʘ ʝʢʩʧʝʨʪʠ ʠ/ʠʣʠ ʩʪʫʜʝʥʪʠ ʯʨʝʟ ʚʲʧʨʦʩʥʠʮʠ, ʣʠʯʥʠ 

ʠʥʪʝʨʚʶʪʘ ʠ ʥʦʚʠ ʧʨʠʣʦʞʝʥʠʷ, ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʭʦʨʘʪʘ) ʩ ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ. 
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 ʋʝʙ-ʙʘʟʠʨʘʥʘ ɻʀʉ ʧʣʘʪʬʦʨʤʘ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʤʥʦʛʦʚʨʝʤʝʥʥʠ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ (ʧʦʣʫʯʝʥʠ ʦʪ ɻʀʉ ʠ ʪʝʭʥʠʢʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ, 

ʙʘʟʠʨʘʥʠ ʥʘ EO) ʟʘ ʧʠʣʦʪʥʠ ʝʚʨʦʧʝʡʩʢʠ ʣʘʥʜʰʘʬʪʠ ʧʦ "ʅʘʪʫʨʘ 2000". 

 ʇʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʚ ʢʦʠʪʦ ʩʝ 

ʧʦʜʯʝʨʪʘʚʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʦʮʝʥʢʘʪʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʦʧʘʟʚʘʥʝʪʦ ʥʘ 

ʣʘʥʜʰʘʬʪʠʪʝ. 

 "ʆʥʣʘʡʥ ʛʘʣʝʨʠʷ", ʧʨʝʜʩʪʘʚʷʱʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ɺʋɿ, ʪʝʭʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʘʨʪʦʛʨʘʬʩʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʢʘʨʪʠ). 

 ʂʦʤʫʥʠʢʘʮʠʦʥʥʠ ʠ ʜʠʛʠʪʘʣʥʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʩʪʨʘʪʝʛʠʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ ʩʚʲʨʟʘʥʠʪʝ ʩ ʧʨʝʜʤʝʪʘ ʟʥʘʥʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ 

ʠ ʥʘ ʧʦ-ʰʠʨʦʢʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʦʙʱʥʦʩʪʠ (ʯʣʝʥ 6 ʦʪ ɼɽʆ). 

ʇʨʦʝʢʪʲʪ GEOLAND ʱʝ ʫʢʨʝʧʠ ʝʚʨʦʧʝʡʩʢʘʪʘ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʦʧʘʟʚʘʥʝʪʦ ʥʘ 

ʣʘʥʜʰʘʬʪʘ, ʢʘʢʪʦ ʠ ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʤʝʩʪʥʠʪʝ ʜʝʡʩʪʚʠʷ ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʠʣʘʛʘʥʝʪʦ 

ʥʘ ɽʃʂ. ʇʦ-ʩʧʝʮʠʘʣʥʦ, ʥʝʛʦʚʘʪʘ ʪʨʘʥʩʥʘʮʠʦʥʘʣʥʘ ʧʝʨʩʧʝʢʪʠʚʘ ʱʝ ʧʦʤʦʛʥʝ ʥʘ 

ʩʪʫʜʝʥʪʠʪʝ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʜʘ ʨʘʟʙʝʨʘʪ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʚʲʟʥʠʢʚʘʪ ʦʪ 

ʨʘʟʥʦʨʦʜʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ɽʃʂ, ʠ ʜʘ ʧʨʝʜʣʦʞʘʪ ʨʝʰʝʥʠʷ ʥʘ ʪʝʟʠ ʧʨʦʙʣʝʤʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʝʢʪʘ ʱʝ ʧʨʝʜʦʩʪʘʚʷʪ ʩʲʱʝʩʪʚʝʥʠ ʧʨʝʧʦʨʲʢʠ ʟʘ ʩʲʟʜʘʪʝʣʠʪʝ ʥʘ 

ʧʦʣʠʪʠʢʠ ʠ ʱʝ ʧʦʜʜʲʨʞʘʪ ʜʠʘʣʦʛ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʩʪʨʘʥʠ, ʦʪʚʦʨʝʥ 

ʟʘ ʙʲʜʝʱʦ ʨʘʟʚʠʪʠʝ. ɻʨʘʞʜʘʥʠʪʝ ʩʲʱʦ ʪʘʢʘ ʱʝ ʧʦʣʫʯʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʨʘʟʷʚʘʪ 

ʤʥʝʥʠʝʪʦ ʩʠ ʧʦ ʤʝʩʪʥʠ ʚʲʧʨʦʩʠ ʠ ʜʘ ʧʦʣʫʯʘʚʘʪ ʘʜʘʧʪʠʨʘʥʠ ʩʲʚʝʪʠ ʧʦ ʚʘʞʥʠ 

ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʮʝʥʢʘʪʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʟʘʱʠʪʘʪʘ ʥʘ ʣʘʥʜʰʘʬʪʘ. 

ʎʷʣʦʩʪʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʥʘ ʧʨʦʝʢʪʘ ʩʝ ʦʯʘʢʚʘ ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ 

ʧʲʪʥʘ ʢʘʨʪʘ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʝ ʩʘʤʦ ʚ ɽʚʨʦʧʘ, ʥʦ ʠ ʚ ʮʝʣʠʷ ʩʚʷʪ. 
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1. ʆʙʱʘ ʠʥʬʦʨʤʘʮʠʷ 

ʂʘʢʪʦ ʩʝ ʩʧʦʤʝʥʘʚʘ ʚ ʅʘʨʲʯʥʠʢʘ ("ʆʙʨʘʟʦʚʘʪʝʣʝʥ ʥʘʨʲʯʥʠʢ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʷ ʣʘʥʜʰʘʬʪ"), ʢʲʤ ʢʦʡʪʦ ʥʘʩʪʦʷʱʦʪʦ ʪʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ 

ʧʨʝʜʦʩʪʘʚʷ ʧʦʜʢʨʝʧʘ, ʩʲʱʝʩʪʚʫʚʘʪ ʧʝʪ ʤʝʪʦʜʦʣʦʛʠʯʥʠ ʝʪʘʧʘ           ʟʘ ʦʮʝʥʢʘ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʣʘʥʜʰʘʬʪʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ɻʀʉ ʠ ʫʯʘʩʪʠʝ ʥʘ 

ʦʙʱʝʩʪʚʝʥʦʩʪʪʘ (ʌʠʛ.1 ) : 

(a) ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʪʘ 

(b) ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʧʦ ʜʦʢʫʤʝʥʪʠ (ʂʘʙʠʥʝʪʥʦ ʧʨʦʫʯʚʘʥʝ) 

(c) ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʥʘ ʤʷʩʪʦ (ʇʦʣʝʚʦ ʧʨʦʫʯʚʘʥʝ) 

(d) ʂʣʘʩʠʬʠʮʠʨʘʥʝ 

(e) ʎʷʣʦʩʪʥʘ ʦʮʝʥʢʘ 

 

 

ʌʠʛʫʨʘ 1: ʄʝʪʦʜʦʣʦʛʠʯʥʠ ʝʪʘʧʠ ʥʘ ʥʘ ʨʘʤʢʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʭʘʨʘʢʪʝʨʘ ʥʘ ʣʘʥʜʰʘʬʪʘ.
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2. ʊʝʭʥʠʯʝʩʢʠ ʥʘʩʦʢʠ 

 

ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʦʝʢʪʘ GEOLAND ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ ʤʝʪʦʜʦʣʦʛʠʯʥʠ 

ʝʪʘʧʠ ʜʘ ʚʢʣʶʯʚʘʪ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ ʥʘ ʧʨʘʢʪʠʢʘ: 

 

(a) ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʪʘ 

 ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠʟʙʠʨʘʪ ʩʲʱʝʩʪʚʫʚʘʱ ʦʙʝʢʪ1 "ʅɸʊʋʈɸ 2000", ʢʦʡʪʦ ʜʘ 

ʙʲʜʝ ʠʟʧʦʣʟʚʘʥ ʢʘʪʦ ʠʟʩʣʝʜʚʘʥ ʧʝʡʟʘʞ (ʬʠʛ. 2). 

 

 

ʌʠʛʫʨʘ 2: ʇʨʠʤʝʨ ʟʘ ʦʙʝʢʪ ʦʪ "ʅʘʪʫʨʘ 2000" ʥʘ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʷ ʦʩʪʨʦʚ ʂʨʠʪ (ɻʲʨʮʠʷ). 

 

* ʊʝʨʠʪʦʨʠʷʪʘ ʦʪ "ʅʘʪʫʨʘ 2000", ʧʨʦʫʯʝʥʘ ʟʘ ʚʩʷʢʘ ʩʪʨʘʥʘ (ɹʝʣʛʠʷ, 

ʀʩʧʘʥʠʷ ʠ ʜʨ.) ʧʦʜ ʥʘ ʧʨʦʝʢʪʘ GEOLAND ʚʝʯʝ ʝ ʠʟʙʨʘʥ ʦʪ ʩʲʦʪʚʝʪʥʠʷ 

ʧʘʨʪʥʴʦʨ ʧʦ ʧʨʦʝʢʪʘ. 

 

(b) ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʧʦ ʜʦʢʫʤʝʥʪʠ 

 ʋʯʝʥʠʮʠʪʝ ʩʲʙʠʨʘʪ ʠ ʫʧʨʘʚʣʷʚʘʪ ʥʘʙʦʨʠ ʦʪ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ ʚ ɻʀʉ 

ʩʨʝʜʘ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ ʩʦʮʠʦʢʫʣʪʫʨʥʠʪʝ 

 
1 ɻʨʘʥʠʮʠʪʝ ʥʘ ʟʦʥʠʪʝ ʦʪ "ʅʘʪʫʨʘ 2000" ʚ ɽʚʨʦʧʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʜʲʨʞʘʚʠʪʝ-ʯʣʝʥʢʠ ʥʘ 
ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ (ɽʉ) ʚ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʢʦʣʥʘ ʩʨʝʜʘ (ɽɸʆʉ). 
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ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʣʘʥʜʰʘʬʪʘ (ʬʠʛ. 3). ʀʥʜʠʢʘʪʠʚʥʦ      ʠ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʣʝʜʥʠʪʝ ʯʝʪʠʨʠ ʦʙʱʠ ʠʥʜʠʢʘʪʦʨʘ: 

 ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʷʪʘ: ʀʟʪʝʛʣʝʪʝ ʥʘʙʦʨʘ ʦʪ ʜʘʥʥʠ CORINE Land Cover 

XXXX (ʥʘʡ-ʥʦʚʘʪʘ ʚʝʨʩʠʷ) ʦʪ ʉʣʫʞʙʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʟʝʤʷʪʘ 

"ʂʦʧʝʨʥʠʢ" (https://land.copernicus. eu/pan-european/corine-land-cover). ʊʦʡ 

ʝ ʚʲʚ ʚʝʢʪʦʨʝʥ ʬʦʨʤʘʪ (shapefile), ʚʢʣʶʯʚʘʱ ʧʦʣʠʛʦʥʦʚʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʉʣʝʜ ʪʦʚʘ ʠʟʨʝʞʝʪʝ ʥʘʙʦʨʘ ʦʪ ʜʘʥʥʠ ʜʦ ʧʦʜʭʦʜʷʱʠʷ ʦʙʭʚʘʪ ʚʲʟ ʦʩʥʦʚʘ 

ʥʘ ʠʟʙʨʘʥʠʷ ʣʘʥʜʰʘʬʪ. 

 ʌʦʨʤʠ ʥʘ ʨʝʣʝʬʘ: ʀʟʪʝʛʣʝʪʝ ʧʦʜʭʦʜʷʱʘʪʘ ʧʣʦʯʢʘ (tile) ʩ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ 

EU-DEM vX.X (ʥʘʡ-ʥʦʚʘʪʘ ʚʝʨʩʠʷ) ʦʪ ʩʣʫʞʙʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʟʝʤʷʪʘ 

"ʂʦʧʝʨʥʠʢ" (https://land.copernicus. eu/imagery-in-situ/eu-dem). ʊʷ ʝ ʚ 

ʨʘʩʪʝʨʝʥ ʬʦʨʤʘʪ (ʤʨʝʞʘ) ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʦʪ 

25 m. ʉʣʝʜ ʪʦʚʘ ʠʟʨʝʞʝʪʝ ʧʣʦʯʢʘʪʘ ʜʦ ʧʦʜʭʦʜʷʱʠʷ ʦʙʭʚʘʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʠʟʙʨʘʥʠʷ ʣʘʥʜʰʘʬʪ. ʅʘʢʨʘʷ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʦʣʫʯʝʥʠʷ ʎʄʈ (ʮʠʬʨʦʚ 

ʤʦʜʝʣ ʥʘ ʨʝʣʝʬʘ), ʛʝʥʝʨʠʨʘʡʪʝ ʥʘʙʦʨ ʦʪ ʜʘʥʥʠ ʟʘ ʟʝʤʥʠʪʝ ʬʦʨʤʠ, 

ʧʨʝʜʩʪʘʚʷʱʠ ʩʲʦʪʚʝʪʥʠʪʝ ʢʣʘʩʦʚʝ/ʢʘʪʝʛʦʨʠʠ. 

* ʉʲʱʝʩʪʚʫʚʘ ɻʀʉ ʩʦʬʪʫʝʨ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʧʨʦʛʨʘʤʠ      (ʢʘʪʦ SAGA GIS), 

ʧʨʝʜʦʩʪʘʚʷʱʠ ʘʣʛʦʨʠʪʤʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʟʝʤʥʠ ʬʦʨʤʠ; ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʨʲʯʥʦ ʛʝʥʝʨʠʨʘʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʚʲʚ ʚʩʝʢʠ ɻʀʉ ʩʦʬʪʫʝʨ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠʟʨʘʟʠ ʠ ʢʣʘʩʠʬʠʢʘʮʠʠ (ʢʘʪʦ ʪʝʟʠ, ʧʨʝʜʣʦʞʝʥʠ ʦʪ A.D. 

Weiss ʚ http://www.jennessent. com/downloads/tpi-poster-tnc_18x22.pdf). 

* ɺʤʝʩʪʦ ʛʦʨʝʩʧʦʤʝʥʘʪʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚʩʝʢʠ ʮʠʬʨʦʚ ʤʦʜʝʣ ʥʘ 

ʨʝʣʝʬʘ (ʎʄʈ) ʩ ʧʦ-ʜʦʙʨʘ ʪʦʯʥʦʩʪ (ʪ.ʝ. ʩ ʧʦ-ʥʠʩʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ 

ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ), ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ ʜʨʫʛ ʠʟʪʦʯʥʠʢ ʥʘ ʜʘʥʥʠ ʥʘ 

ʨʝʛʠʦʥʘʣʥʘʪʘ/ʮʝʥʪʨʘʣʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. 

 ʇʣʲʪʥʦʩʪ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ: ʀʟʪʝʛʣʝʪʝ ʩʲʦʪʚʝʪʥʠʪʝ ʩʘʪʝʣʠʪʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ Landsat-5/7/8 ʠ/ʠʣʠ Sentinel-2 ʦʪ ɻʝʦʣʦʛʠʯʝʩʢʘʪʘ ʩʣʫʞʙʘ ʥʘ 

ʉɸʑ (USGS) (https://earthexplorer.usgs.gov/) ʠ/ʠʣʠ ʦʪ ʧʨʦʛʨʘʤʘʪʘ 

https://earthexplorer.usgs.gov/
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"ʂʦʧʝʨʥʠʢ" (https://scihub. copernicus.eu/), ʩʲʦʪʚʝʪʥʦ. ʊʝ ʩʘ ʚ ʨʘʩʪʝʨʝʥ 

ʬʦʨʤʘʪ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ ʩʲʦʪʚʝʪʥʦ 30 ʠ/ʠʣʠ 10 

m. ʉʣʝʜ ʪʦʚʘ, ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʛʠ ʢʦʨʠʛʠʨʘʡʪʝ ʘʪʤʦʩʬʝʨʥʦ ʠ 

ʨʘʜʠʦʤʝʪʨʠʯʥʦ, ʢʘʢʪʦ ʠ ʛʠ ʦʙʝʜʠʥʝʪʝ, ʟʘ ʜʘ ʠʟʛʨʘʜʠʪʝ ʧʲʣʥʘ ʤʦʟʘʡʢʘ ʦʪ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʢʨʠʚʘʱʘ ʮʝʣʠʷ ʦʙʭʚʘʪ ʥʘ ʣʘʥʜʰʘʬʪʘ. ʅʘʢʨʘʷ, ʦʮʝʥʝʪʝ 

ңҤҦҢҕҡҞҝҞҦҕңҞҵ ҞңҙҚҠҧ ңҕ ҦҕҝҡҞҠҕҨҕ җҰҗ 

җҚҘҚҨҕҬҞҵҨҕ (NDVI) ҭҦҚҝ ҞҝҥҤҡҝҗҕңҚ ңҕ 

ҖҡҞҝҠҞҨҚ ҞңҪҦҕҭҚҦҗҚңҞ (NIR) Ҟ ҭҚҦҗҚңҞҨҚ 

җҞҙҞҢҞ ҡҚңҨҞ ңҕ ҙҕңңҞҨҚ ҤҨ ҧҕҨҚҡҞҨңҞҨҚ 

ҞҝҤҖҦҕҜҚңҞҵ. ѽҝҫҤҙҰҨ ҨҦҵҖҗҕ ҙҕ ҖҰҙҚ 

ҢҦҚҜҕ ҧҰҧ ҧҨҤҟңҤҧҨҞ, җҕҦҞҦҕүҞ ҢҚҜҙҩ -1 Ҟ 

+1, ʟʘ ʜʘ ʧʦʩʦʯʠʪʝ ʩʲʦʪʚʝʪʥʦ ʣʠʧʩʘʪʘ ʠʣʠ ʛʲʩʪʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʏʨʝʟ 

ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʪʦʟʠ ʨʝʟʫʣʪʘʪ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩʲʦʪʚʝʪʥʠʪʝ 

ʢʣʘʩʦʚʝ ʥʘ ʛʲʩʪʦʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ. 

* ʉʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʦ ʥʘʙʣʶʜʝʥʠʝ 

ʧʨʦʛʨʘʤʠ (ʢʘʪʦ SNAP, ERDAS, ENVI ʠ ʜʨ.), ʧʨʝʜʦʩʪʘʚʷʱʠ ʠʥʩʪʨʫʤʝʥʪʠ 

ʟʘ ʘʚʪʦʤʘʪʠʯʥʘ ʦʮʝʥʢʘ ʥʘ NDVI; ʚ ʧʨʦʪʠʚʝʥ ʩʣʫʯʘʡ ʨʲʯʥʘ ʦʮʝʥʢʘ ʤʦʞʝ 

ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʚʲʚ ʚʩʝʢʠ ɻʀʉ ʩʦʬʪʫʝʨ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ (ʥʘʧʨʠʤʝʨ ʥʘʨʝʜ ʩ ʜʨʫʛʠ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ 

Polykretis et al. 2020, https://doi.org/ 10.3390/rs12020319).  

 ʍʠʜʨʦʣʦʛʠʷ: ʅʘʙʦʨʠ ʦʪ ʜʘʥʥʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʦʩʥʦʚʥʠʪʝ ʨʝʢʠ ʠ ʧʦʪʦʮʠ ʚ 

ʜʘʜʝʥʘ ʩʪʨʘʥʘ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷʪ (ʙʝʟʧʣʘʪʥʦ, ʚ ʧʦʚʝʯʝʪʦ 

ʩʣʫʯʘʠ) ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʥʘʮʠʦʥʘʣʥʠ/ʨʝʛʠʦʥʘʣʥʠ/ʮʝʥʪʨʘʣʥʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʩʣʫʞʙʠ ʠ/ʠʣʠ ʛʝʦʧʦʨʪʘʣʠ. ʊʝ ʩʘ ʚʲʚ ʚʝʢʪʦʨʝʥ ʬʦʨʤʘʪ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʣʠʥʝʡʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

https://doi.org/%2010.3390/rs12020319
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ʌʠʛʫʨʘ 3: ʇʨʠʤʝʨʠ ʟʘ ʩʲʙʨʘʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ʥʘʙʦʨʠ ʦʪ ʜʘʥʥʠ ʟʘ ʯʝʪʠʨʠʪʝ ʦʙʱʠ 

ʣʘʥʜʰʘʬʪʥʠ ʧʦʢʘʟʘʪʝʣʠ. 

 

* ʈʘʟʣʠʯʥʠ ʦʪ ʠ/ʠʣʠ ʧʦʚʝʯʝ ʦʪ ʛʦʨʝʧʦʩʦʯʝʥʠʪʝ, ʋʯʝʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ 

ʛʝʥʝʨʠʨʘʪ ʠ ʠʟʩʣʝʜʚʘʪ ʯʝʪʠʨʠ ʥʘʩʪʦʣʥʠ ʣʘʥʜʰʘʬʪʥʠ ʠʥʜʠʢʘʪʦʨʘ. ʊʝ 

ʤʦʛʘʪ ʜʘ ʚʢʣʶʯʚʘʪ ʠ ʧʨʠʨʦʜʥʠ ʠ ʩʦʮʠʘʣʥʦ-ʢʫʣʪʫʨʥʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ 

ʧʦʯʚʠʪʝ, ʛʲʩʪʦʪʘʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʟʘʤʲʨʩʷʚʘʥʝʪʦ (ʥʘʧʨ. ʰʫʤ, 

ʚʲʟʜʫʭ), ʟʘʱʠʪʘʪʘ ʠ ʜʨ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʠ ʚʠʜʲʪ ʠʟʙʨʘʥʠ ʠʥʜʠʢʘʪʦʨʠ 

ʩʠʣʥʦ ʟʘʚʠʩʷʪ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʥʘʙʦʨʠ ʦʪ 

ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʜʘʥʥʠ. 

 

(c) ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʥʘ ʤʷʩʪʦ 
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 ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ/ʠʣʠ ʩʪʫʜʝʥʪʠʪʝ ʧʦʩʝʱʘʚʘʪ ʠʟʩʣʝʜʚʘʥʘʪʘ ʤʝʩʪʥʦʩʪ (ʥʘ 

ʪʝʨʝʥ). ʧʨʦʫʯʚʘʥʝ), ʟʘ ʜʘ ʦʩʲʱʝʩʪʚʷʪ ʧʲʨʚʠ "ʢʦʥʪʘʢʪ" ʩ ʥʝʛʦ ʠ ʜʘ ʛʦ 

ʨʘʟʛʣʝʜʘʪ; ʩʣʝʜ ʪʦʚʘ ʩʝ ʚʨʲʱʘʪ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘ ʟʘ ʦʙʩʲʞʜʘʥʝ. 

 ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ/ʠʣʠ ʩʪʫʜʝʥʪʠ ʦʙʩʲʞʜʘʪ ʧʦʩʝʱʝʥʠʝʪʦ ʩʠ, ʦʙʨʘʪʥʦ ʚ 

ʪʷʭʥʘʪʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʙʘʟʘ. 

 ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʠ/ʠʣʠ ʩʪʫʜʝʥʪʠʪʝ ʦʧʨʝʜʝʣʷʪ ʚʝʢʪʦʨʥʘ ʤʨʝʞʘ, ʩʲʩʪʦʷʱʘ ʩʝ 

ʦʪ ʤʥʦʛʦʲʛʲʣʥʠʮʠ/ʢʚʘʜʨʘʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠ ʨʘʟʤʝʨʠ (ʬʠʛ. 4). 

 

 

ʌʠʛʫʨʘ 4: ʇʨʠʤʝʨ ʟʘ ʚʝʢʪʦʨʥʘ ʤʨʝʞʘ, ʦʧʨʝʜʝʣʝʥʘ ʟʘ ʠʟʩʣʝʜʚʘʥ ʧʝʡʟʘʞ. 

 

 ʋʯʝʥʠʮʠʪʝ ʩʝ ʚʨʲʱʘʪ ʢʲʤ ʧʝʡʟʘʞʘ ʦʙʣʘʩʪ ʟʘ ʜʘ ʠʟʧʲʣʥʷʪ ʦʩʥʦʚʥʘʪʘ ʨʘʙʦʪʘ 

ʥʘ ʪʝʨʝʥ ʧʨʦʫʯʚʘʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ GEOLAND Survey.  
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ʇʨʠʣʦʞʝʥʠʝʪʦ ʧʦʟʚʦʣʷʚʘ: 

 ʟʘʧʠʩʚʘʥʝ (ʘʚʪʦʤʘʪʠʯʥʦ) ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ. 

 ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʚʲʧʨʦʩʠ, ʥʘ ʢʦʠʪʦ ʜʘ ʩʝ ʦʪʛʦʚʦʨʠ. 

 ʧʨʘʚʝʥʝ ʠ ʢʘʯʚʘʥʝ ʥʘ ʩʥʠʤʢʠ ʥʘ ʤʷʩʪʦ 

 ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʰʠʨʦʢʦʠʟʚʝʩʪʥʘʪʘ ʙʘʟʦʚʘ ʢʘʨʪʘ ʥʘ Google MapsÈ 

 ʚʢʣʶʯʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘʪʘ ʚʝʢʪʦʨʥʘ ʤʨʝʞʘ 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʚʲʧʨʦʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʚ ʜʚʘ ʨʘʟʣʠʯʥʠ ʚʠʜʘ:  

(a) ɺʲʧʨʦʩʠ ʟʘ ʦʮʝʥʢʘ ʦʪ ʩʣʝʜʥʠʷ ʚʠʜ: 

 ʂʘʪʦ ʠʟʙʝʨʝʪʝ ʦʮʝʥʢʘ (ʥʘʧʨ. ʦʪ 1 ʜʦ 5, ʢʘʪʦ ʧʦʩʦʯʠʪʝ ʦʪ ʦʪʨʠʮʘʪʝʣʥʦ 

ʢʲʤ ʧʦʣʦʞʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ), ʦʮʝʥʝʪʝ ʢʦʥʢʨʝʪʥʠʷ ʣʘʥʜʰʘʬʪʝʥ 

ʦʙʝʢʪ/ʤʷʩʪʦ ʩʧʦʨʝʜ ʚʩʷʢʦ ʦʪ ʩʣʝʜʥʠʪʝ ʫʩʣʦʚʠʷ: 

1. ɽʩʪʝʩʪʚʝʥʦʩʪ 

2. ʈʝʞʠʤ ʥʘ ʤʠʨʠʟʤʘ  

3. ɿʚʫʢʦʚ ʨʝʞʠʤ  

4. ʉʧʦʤʝʥʠ 

(b) ʆʪʚʦʨʝʥʠ ʚʲʧʨʦʩʠ ʦʪ ʩʣʝʜʥʠʷ ʚʠʜ: 

 ʃʠʯʝʥ ʧʨʦʠʟʭʦʜ (ʮʷʣʘʪʘ ʩʲʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʱʝ ʙʲʜʝ ʩʪʨʦʛʦ ʧʦʚʝʨʠʪʝʣʥʘ ʠ 

ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʮʝʣʠ) 

1. ʇʦʣ? 

2. ɺʲʟʨʘʩʪ? 

3. ʄʷʩʪʦ ʥʘ ʧʨʝʙʠʚʘʚʘʥʝ? 

4. ʉʦʙʩʪʚʝʥʦʩʪ (ʫʯʝʥʠʢ/ʠʟʩʣʝʜʦʚʘʪʝʣ ʠʣʠ ʞʠʪʝʣ/ʧʦʩʝʪʠʪʝʣ)? 

5. ɽʣʝʢʪʨʦʥʥʘ ʧʦʱʘ (ʧʦ ʠʟʙʦʨ)? 

 ʉʚʲʨʟʘʥʠ ʩ ʧʝʡʟʘʞ 

1. ɿʘʱʦ ʚʠ ʭʘʨʝʩʚʘ (ʠʣʠ ʥʝ) ʪʦʟʠ ʧʝʡʟʘʞ? 

2. ʉʤʷʪʘʪʝ ʣʠ, ʯʝ ʝ ʚʘʞʥʦ/ʧʨʠʝʤʣʠʚʦ/ʨʘʟʙʠʨʘʝʤʦ, ʯʝ ʪʦʚʘ ʝ 

ʟʘʱʠʪʝʥ ʣʘʥʜʰʘʬʪ ʦʪ "ʅʘʪʫʨʘ 2000"? 

3.  ʂʘʢʚʠ ʩʘ ʥʘʩʪʦʷʱʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʷʪʘ ʚ 

ʨʘʡʦʥʘ? 

4. ʀʤʘ ʣʠ ʞʠʚʦʪʥʠ? ʂʦʠ ʠ ʢʦʣʢʦ? 
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5. ʈʘʩʪʠʪʝʣʝʥ ʨʝʞʠʤ (ʛʦʣʘ ʨʘʩʪʠʪʝʣʥʦʩʪ, ʪʨʝʚʘ, ʙʠʣʢʠ, ʢʫʣʪʠʚʠʨʘʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʚ %) 

6. ʂʘʢʚʦ ʙʠʭʪʝ ʥʘʧʨʘʚʠʣʠ ʩ ʪʦʟʠ ʧʝʡʟʘʞ ?      

* ʇʨʝʜʚʠʜ ʬʘʢʪʘ, ʯʝ ʦʪʛʦʚʦʨʠʪʝ ʥʘ ʦʪʚʦʨʝʥʠʪʝ ʚʲʧʨʦʩʠ ʥʝ ʩʝ 

ʦʮʝʥʷʚʘʪ, ʪʝ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʩʘʤʦ ʟʘ ʢʘʯʝʩʪʚʝʥ ʘʥʘʣʠʟ, ʩʲʙʠʨʘʥʝ 

ʥʘ ʜʘʥʥʠ ʠ ʦʙʱʦ ʦʙʩʲʞʜʘʥʝ. 

* ʋʯʝʥʠʮʠʪʝ ʤʦʛʘʪ ʜʘ ʜʦʙʘʚʷʪ ʦʱʝ ʚʲʧʨʦʩʠ. 

ʋʯʝʥʠʮʠʪʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʚʲʧʨʦʩʠʪʝ ʠ ʜʨʫʛʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʧʨʠʣʦʞʝʥʠʝ. 

ʉʣʝʜ ʪʦʚʘ ʪʝ ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʰʠʨʦʢʘʪʘ ʦʙʱʝʩʪʚʝʥʦʩʪ 

(ʚʢʣʶʯʠʪʝʣʥʦ ʞʠʪʝʣʠ, ʧʦʩʝʪʠʪʝʣʠ/ʪʫʨʠʩʪʠ ʠ ʧʨʝʤʠʥʘʚʘʱʠ ʭʦʨʘ) ʩʲʱʦ ʜʘ 

ʦʪʛʦʚʦʨʠ.  

* ʂʘʪʦ ʮʷʣʦ, ʚʩʠʯʢʠ ʨʝʩʧʦʥʜʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʜʦʙʘʚʷʪ ʦʮʝʥʢʠ ʟʘ 

ʩʪʦʡʥʦʩʪʪʘ (ʚ ʠʜʝʘʣʥʠʷ ʩʣʫʯʘʡ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʦʣʠʛʦʥʠʪʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʘʪʘ ʚʝʢʪʦʨʥʘ ʤʨʝʞʘ) ʠ ʜʘ ʠʟʷʩʥʷʪ ʠʟʙʦʨʘ ʩʠ ʯʨʝʟ ʦʪʚʦʨʝʥʠʪʝ 

ʚʲʧʨʦʩʠ. ɿʘ ʜʘ ʩʝ ʦʧʠʰʘʪ ʚʩʠʯʢʠ ʪʝʟʠ ʜʘʥʥʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ 

ʩʥʠʤʢʠ ʥʘ ʦʙʝʢʪʠʪʝ/ʤʷʩʪʦʪʦ, ʢʦʠʪʦ ʩʲʱʦ ʪʘʢʘ ʜʘ ʙʲʜʘʪ ʜʦʙʘʚʝʥʠ ʠ 

ʢʘʯʝʥʠ. 

 

(d) ʂʣʘʩʠʬʠʢʘʮʠʷ 

* ɺ ʩʨʝʜʘʪʘ ʥʘ ɻʀʉ ʥʘʙʦʨʠʪʝ ʦʪ ʜʘʥʥʠ, ʩʲʙʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʜʦʢʫʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ, ʪʨʷʙʚʘ ʜʘ ʩʲʜʲʨʞʘʪ ʜʚʘ ʚʝʢʪʦʨʥʠ ʩʣʦʷ 

(ʟʝʤʝʧʦʣʟʚʘʥʝ ʠ ʭʠʜʨʦʣʦʛʠʷ) ʠ ʜʚʘ ʨʘʩʪʝʨʥʠ ʩʣʦʷ (ʬʦʨʤʠ ʥʘ ʨʝʣʝʬʘ ʠ 

ʛʲʩʪʦʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ). 

 ʋʯʝʥʠʮʠʪʝ ʨʘʟʛʣʝʞʜʘʪ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ ʢʘʪʦ ʦʩʥʦʚʝʥ ʩʣʦʡ ʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʦ ʦʧʨʝʜʝʣʷʥʝ (ʦʯʝʨʪʘʚʘʥʝ) ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʦʙʣʘʩʪʠ ʩ 

ʭʘʨʘʢʪʝʨʝʥ ʣʘʥʜʰʘʬʪ.  

 ʋʯʝʥʠʮʠʪʝ ʥʘʩʣʘʛʚʘʪ ʨʲʯʥʦ ʚʲʨʭʫ ʩʣʦʷ ʟʝʤʝʧʦʣʟʚʘʥʝ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ ʩʣʦʷ 

ʠ... 



ʊʝʭʥʠʯʝʩʢʠ ʥʘʩʦʢʠ  | 18 

 

ʊʝʭʥʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʥʘ GEOLAND  

* ʈʲʯʥʦʪʦ ʥʘʩʣʘʛʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʨʝʛʫʣʠʨʘʥʝ ʥʘ ʚʠʟʫʘʣʥʠʪʝ 

ʩʚʦʡʩʪʚʘ (ʦʩʥʦʚʥʦ ʧʨʦʟʨʘʯʥʦʩʪʪʘ) ʥʘ ʨʘʩʪʝʨʥʠʪʝ ʩʣʦʝʚʝ ʥʘ ʟʝʤʥʠʪʝ 

ʬʦʨʤʠ ʠ ʛʲʩʪʦʪʘʪʘ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ, ʠ ʯʨʝʟ ʧʦʩʪʘʚʷʥʝ ʚʲʨʭʫ ʣʠʥʝʡʥʠʷ 

ʚʝʢʪʦʨʝʥ ʩʣʦʡ ʥʘ ʭʠʜʨʦʣʦʛʠʷʪʘ ʦʪʛʦʨʝ. 

 ʠ...ʪʨʷʙʚʘ ʜʘ  ʨʘʟʧʦʟʥʘʚʘʪ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʝ ʭʘʨʘʢʪʝʨʥʠ ʣʘʥʜʰʘʬʪʠ 

(ʬʠʛ. 5). 

 

 

ʌʠʛʫʨʘ 5: ʇʨʠʤʝʨ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʪʠʧʘ ʥʘ ʣʘʥʜʰʘʬʪʥʠʷ ʭʘʨʘʢʪʝʨ ʟʘ ʢʦʥʢʨʝʪʝʥ ʨʘʡʦʥ ʥʘ 

ʣʘʥʜʰʘʬʪʝʥ ʭʘʨʘʢʪʝʨ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ). 

 

 ʋʯʝʥʠʮʠʪʝ ʨʘʟʧʨʝʜʝʣʷʪ ʧʨʠʟʥʘʪʠʪʝ ʪʠʧʦʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʣʘʥʜʰʘʬʪʘ ʚ 

ʘʟʙʫʯʝʥ ʬʦʨʤʘʪ (ʥʘʧʨ. "ʆʪʢʨʠʪʘ ʜʦʣʠʥʘ ʩ ʨʷʜʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ" ʠ ʪ.ʥ.) ʠʣʠ ʚ 

ʮʠʬʨʦʚ ʬʦʨʤʘʪ (ʥʘʧʨ. ʢʦʜ "1" ʠ ʪ.ʥ.) ʢʲʤ ʦʙʣʘʩʪʠʪʝ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʣʘʥʜʰʘʬʪʘ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ). ʉʣʝʜʦʚʘʪʝʣʥʦ... 

 ...ʫʯʝʥʠʮʠʪʝ ʩʲʟʜʘʚʘʪ ʚʝʢʪʦʨʥʠʷ ʩʣʦʡ ʥʘ ʪʠʧʦʚʝʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʣʘʥʜʰʘʬʪʘ (ʪ.ʝ. ʩʣʦʷ ʥʘ ʟʝʤʝʧʦʣʟʚʘʥʝʪʦ, ʧʨʝʜʩʪʘʚʷʱ ʥʦʚʠʪʝ 
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ʦʧʠʩʘʥʠʷ/ʢʦʜʦʚʝ ʦʪ ʥʦʚʦʪʦ ʧʦʣʝ ʥʘ ʘʪʨʠʙʫʪʥʘʪʘ ʪʘʙʣʠʮʘ ʥʘ ʪʠʧʦʚʝʪʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). 

 

(e) ʆʙʱʘ ʦʮʝʥʢʘ 

 ʉʪʫʜʝʥʪʠʪʝ ʧʦʩʪʘʚʷʪ ʦʧʨʝʜʝʣʝʥʘ ʦʮʝʥʢʘ (ʥʘʧʨʠʤʝʨ ʦʪ 1 ʜʦ 5, ʢʦʝʪʦ 

ʦʟʥʘʯʘʚʘ ʦʪ ʦʪʨʠʮʘʪʝʣʥʦ ʢʲʤ ʧʦʣʦʞʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ) ʥʘ ʚʩʝʢʠ ʪʠʧ 

ʣʘʥʜʰʘʬʪʝʥ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʟʥʘʥʠʷʪʘ ʩʠ ʟʘ ʠʟʩʣʝʜʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪ, ʫʙʝʞʜʝʥʠʷʪʘ ʩʠ, ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʦʙʩʲʞʜʘʥʝ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ 

ʠ ʪ.ʥ. ("ʝʢʩʧʝʨʪʥʘ" ʦʮʝʥʢʘ). 

 ʋʯʝʥʠʮʠʪʝ ʠʟʪʝʛʣʷʪ ʜʘʥʥʠʪʝ, ʩʲʙʨʘʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʪʝʨʝʥ 

(ʟʘʧʠʩʘʥʠʪʝ ʪʦʯʢʠ ʩʝ ʜʦʙʘʚʷʪ ʢʘʪʦ ʚʝʢʪʦʨʝʥ ʩʣʦʡ ʚ ʩʨʝʜʘʪʘ ʥʘ ɻʀʉ), ʠ 

ʟʘʧʦʯʚʘʪ ʦʙʨʘʙʦʪʢʘʪʘ ʠʤ. ʆʙʨʘʙʦʪʢʘʪʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʦʪʦ: 

1. ɸʢʦ ʠʤʘ ʧʦʚʝʯʝ ʦʪ ʜʚʘ ʦʪʛʦʚʦʨʘ ʚ ʢʣʝʪʢʘ ʦʪ ʚʝʢʪʦʨʥʘʪʘ ʤʨʝʞʘ 

(ʧʦʣʠʛʦʥ/ʢʚʘʜʨʘʪ) ʟʘ ʢʦʥʢʨʝʪʝʥ ʚʲʧʨʦʩ ʟʘ ʦʮʝʥʢʘ, ʪʝ ʠʟʯʠʩʣʷʚʘʪ 

ʩʨʝʜʥʘʪʘ ʩʪʦʡʥʦʩʪ (ʩʫʤʘʪʘ ʦʪ ʦʮʝʥʢʠʪʝ, ʨʘʟʜʝʣʝʥʘ ʥʘ ʙʨʦʷ ʥʘ 

ʨʝʩʧʦʥʜʝʥʪʠʪʝ).  

2. ʊʝ ʠʟʯʠʩʣʷʚʘʪ ʦʙʱʘʪʘ ʦʮʝʥʢʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʣʝʪʦ ʟʘ ʚʩʷʢʘ ʢʣʝʪʢʘ ʦʪ 

ʤʨʝʞʘʪʘ (ʧʦʣʠʛʦʥ/ʢʚʘʜʨʘʪ) ʯʨʝʟ ʩʫʤʠʨʘʥʝ ʥʘ ʚʩʠʯʢʠ ʠʥʜʠʚʠʜʫʘʣʥʠ 

ʩʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʚʲʧʨʦʩʠ ʟʘ ʦʮʝʥʢʘ ("ʧʫʙʣʠʯʥʘ" 

ʦʮʝʥʢʘ) ʠ ʥʦʨʤʘʣʠʟʠʨʘʪ (ʈʝʟʫʣʪʘʪ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʣʝʪʦ = ([ʆʙʱʘ 

ʦʮʝʥʢʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʧʦʣʝʪʦ] * 5) / 20** ) ʢʨʘʡʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦ ʩʪʦʡʥʦʩʪ 

ʧʝʪ (5), ʪʘʢʘ ʯʝ ʨʝʟʫʣʪʘʪʠʪʝ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʧʦʣʫʯʝʥʠ 

ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ. 

* ɺʩʷʢʘ ʢʣʝʪʢʘ ʦʪ ʥʘ ʚʝʢʪʦʨʥʘʪʘ ʤʨʝʞʘ (ʤʥʦʛʦʲʛʲʣʥʠʢ) ʪʨʷʙʚʘ ʜʘ 

ʠʤʘ ʪʦʣʢʦʚʘ ʧʦʣʝʪʘ ʚ ʪʘʙʣʠʮʘʪʘ ʩ ʘʪʨʠʙʫʪʠ, ʢʦʣʢʦʪʦ ʩʘ 

ʚʲʧʨʦʩʠʪʝ ʟʘ ʦʮʝʥʢʘ, ʧʣʶʩ ʦʙʱʘʪʘ ʦʮʝʥʢʘ. 

** ʉʪʦʡʥʦʩʪʪʘ 20 ʩʝ ʦʧʨʝʜʝʣʷ ʩʘʤʦ ʚ ʩʣʫʯʘʡ ʥʘ ʘʥʘʣʠʟ ʥʘ ʯʝʪʠʨʠ (4) 

ʬʘʢʪʦʨʘ ʟʘ ʧʦʣʝʚʠ ʘʥʘʣʠʟ ʩ ʤʘʢʩʠʤʘʣʥʘ ʦʮʝʥʢʘ ʟʘ ʚʩʝʢʠ ʬʘʢʪʦʨ - 

ʧʝʪ (5).  
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 ʋʯʝʥʠʮʠʪʝ ʢʦʥʚʝʨʪʠʨʘʪ ʜʚʘʪʘ ʧʦʣʫʯʝʥʠ ʩʣʦʷ ʦʮʝʥʢʠ ("ʝʢʩʧʝʨʪʥʠ" ʠ 

"ʦʙʱʝʩʪʚʝʥʠ") ʦʪ ʚʝʢʪʦʨʝʥ (shapefiles) ʚ ʨʘʩʪʝʨʝʥ ʬʦʨʤʘʪ (grids, ʤʨʝʞʠ). 

 ʋʯʝʥʠʮʠʪʝ ʠʟʯʠʩʣʷʚʘʪ ʦʙʱʠʷ ʨʝʟʫʣʪʘʪ ʦʪ ʦʮʝʥʷʚʘʥʝʪʦ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʷ ʠʟʨʘʟ: 

ʆʙʱ ʨʝʟʫʣʪʘʪ ʦʪ ʦʮʝʥʢʘʪʘ = ["ʝʢʩʧʝʨʪʥʘ" ʦʮʝʥʢʘ] * [ʪʝʛʣʦ1] + 

["ʧʫʙʣʠʯʥʘ" ʦʮʝʥʢʘ] * [ʪʝʛʣʦ2] 

* ʇʨʝʧʦʜʘʚʘʪʝʣʠʪʝ/ʩʪʫʜʝʥʪʠʪʝ ʩʘ ʩʚʦʙʦʜʥʠ ʜʘ ʦʧʨʝʜʝʣʷʪ ʩʪʦʡʥʦʩʪʠʪʝ 

ʥʘ ʪʝʞʝʩʪʪʘ. 

* ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʪʝʛʣʦʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʚ  ʜʠʘʧʘʟʦʥʘ 0 - 1, ʢʘʪʦ ʩʝ 

ʮʝʣʠ ʪʦʚʘ  ʜʦʚʝʜʝ ʜʦ ʦʙʱʦ ʧʨʝʪʝʛʣʷʥʝ ʥʘ 1.0; ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʧʦ-ʚʠʩʦʢʘ ʩʪʦʡʥʦʩʪ ʟʘ ʪʝʞʝʩʪʪʘ ʥʘ "ʝʢʩʧʝʨʪʥʘʪʘ" ʦʮʝʥʢʘ 

(ʥʘʧʨ. 0,6 ʟʘ ʪʝʞʝʩʪʪʘ 1 ʠ 0,4 ʟʘ ʪʝʛʣʦ 2). 
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