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ʅʘʩʪʦʷʱʠʪʝ ʫʧʨʘʞʥʝʥʠ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ɻʝʦʣʦʛʦ-

ʧʨʦʫʯʚʘʪʝʣʥʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʄʠʥʥʦ-ɻʝʦʣʦʞʢʠʷ ʋʥʠʚʝʨʩʠʪʝʪ ñʉʚ. ʀʚʘʥ 

ʈʠʣʩʢʠò, ʠʟʫʯʘʚʘʱʠ ʜʠʩʮʠʧʣʠʥʘʪʘ ñɼʠʩʪʘʥʮʠʦʥʥʠ ʤʝʪʦʜʠ ʚ ʛʝʦʣʦʛʠʷʪʘò. 

ɺ ʪʝʟʠ ʟʘʧʠʩʢʠ ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʦʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʘʪʝʣʠʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʪʷʭʥʘʪʘ ʚʠʟʫʘʣʥʘ ʠ 

ʢʦʤʧʶʪʲʨʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. ʆʩʚʝʥ ʥʘʩʪʦʷʱʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ, ʩʪʫʜʝʥʪʠʪʝ 

ʩʣʝʜʚʘ ʜʘ ʧʦʣʫʯʘʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʥʝʦʙʭʦʜʠʤʠʷ ʩʦʬʪʫʝʨ ʠ ʜʘʥʥʠ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʧʨʘʞʥʝʥʠʷʪʘ. 

ʆʩʚʝʥ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʄʠʥʥʦ-ɻʝʦʣʦʞʢʠʷ ʋʥʠʚʝʨʩʠʪʝʪ, ʪʝʟʠ ʟʘʧʠʩʢʠ 

ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʣʝʟʥʠ ʟʘ ʚʩʠʯʢʠ ʛʝʦʣʦʟʠ ʠ ʜʨʫʛʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʞʝʣʘʝʱʠ 

ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʩʘʪʝʣʠʪʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ʦʪ ʘʚʪʦʨʘ 
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ʋʚʦʜ  

ʅʘʩʪʦʷʱʠʪʝ ʫʧʨʘʞʥʝʥʠʷ ʧʨʝʜʩʪʘʚʷʪ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʠ ʤʝʪʦʜʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʋʧʨʘʞʥʝʥʠʷʪʘ ʩʘ ʦʨʠʝʥʪʠʨʘʥʠ ʢʲʤ ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʛʝʦʣʦʞʢʘʪʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʩʘʪʝʣʠʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ. ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʙʝʟʧʣʘʪʥʠʪʝ 

ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ QGIS ʠ SNAP, ʪʘʢʘ ʯʝ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʧ̡ʣʥ̫ʚʘʥʠ ʢʘʢʪʦ ʚ ʢʣʘʩ, 

ʪʘʢʘ ʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʦʪ ʩʪʫʜʝʥʪʠʪʝ. 

ʋʧʨʘʞʥʝʥʠʷʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ QGIS ʚʝʨʩʠʷ 3.ʭ ʠ SNAP ʚʝʨʩʠʷ 8.ʭ. ɸʢʦ 

ʧʦʣʟʚʘʪʝ ʧʦ-ʥʦʚʠ ʚʝʨʩʠʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʠʤʘ ʠʟʚʝʩʪʥʠ ʨʘʟʣʠʯʠʷ ʚ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʝʥʶʪʘʪʘ ʥʘ 

ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʦʜʫʢʪʠ, ʥʦ ʪʝ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʘ ʥʝʟʥʘʯʠʪʝʣʥʠ.  

ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʫʧʨʘʞʥʝʥʠʷʪʘ ʩʣʝʜʚʘʡʪʝ ʫʢʘʟʘʥʠʪ̫ʘ ʚ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ, ʢʘʪʦ ʘʢʦ 

ʠʤʘʪʝ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʷʢʦʠ ʦʧʝʨʘʮʠʠ, ʤʦʞʝʪʝ ʜʘ ʧʦʪʲʨʩʠʪʝ ʜʦʧʲʣʥʠʪʝʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʦʤʦʱʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʢʲʤ ʧʨʦʛʨʘʤʠʪʝ, ʢʘʢʪʦ ʠ ʚ ʀʥʪʝʨʥʝʪ. ʅʘʧʨʠʤʝʨ, ʚ 

YouTube ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʨʘʟʣʠʯʥʠ ʚʠʜʝʦʢʣʠʧʦʚʝ ʢʘʢ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ 

ʧʨʦʮʝʩʠ ʩʲʩ ʩʧʦʤʝʥʘʪʠʪʝ ʩʦʬʪʫʝʨʠ.  
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ʇʦʜʛʦʪʦʚʢʘ ʟʘ ʫʧʨʘʞʥʝʥʠʷʪʘ.  

ʇʨʝʜʠ ʜʘ ʟʘʧʦʯʥʝʪʝ ʫʧʨʘʞʥʝʥʠʷʪʘ ʱʝ ʪʨʷʙʚʘ ʜʘ ʧʦʣʫʯʠʪʝ ʧʨʠʤʝʨʥʠʪʝ ʜʘʥʥʠ ʠ ʜʘ 

ʠʥʩʪʘʣʠʨʘʪʝ ʥʝʦʙʭʦʜʠʤʠʷ ʩʦʬʪʫʝʨ. ʇʨʠʤʝʨʥʠʪʝ ʜʘʥʥʠ ʱʝ ʚʠ ʙʲʜʘʪ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʊʝ ʩʲʜʲʨʞʘʪ ʥʷʢʦʣʢʦ ʧʦʜʙʨʘʥʠ ʧʨʠʤʝʨʥʠ ʠʟʦʙʨʘʞʝʥʠ̫, ʟʘʩʥʝʪʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʩʧʪ̡ʥʠʢʦʚʠ ʩʠʩʪʝʤʠ. ʂʘʪʦ ʪʝʩʪʦʚ ʨʝʛʠʦʥ ʝ ʠʟʙʨʘʥ ʇʘʥʘʛʶʨʩʢʠʷʪ ʨʫʜʝʥ ʨʘʡʦʥ. ɺ 

ʧʨʠʤʝʨʥʠʪʝ ʜʘʥʥʠ ʠʤʘ ʠ ʥʷʢʦʣʢʦ ʨʘʙʦʪʥʠ ʧʘʧʢʠ, ʚ ʢʦʠʪʦ ʜʘ ʟʘʧʠʩʚʘʪʝ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʨʘʙʦʪʘʪʘ ʩʠ. ɿʘʝʜʥʦ ʩ ʜʘʥʥʠʪʝ ʠʤʘ ʠ ʧʘʧʢʘ \software, ʢʲʜʝʪʦ ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ 

ʥʝʦʙʭʦʜʠʤʠʷ ʟʘ ʫʧʨʘʞʥʝʥʠʷʪʘ ʩʦʬʪʫʝʨ ʠ ʥʷʢʦʠ ʜʦʧʲʣʥʝʥʠʷ ʢʲʤ ʥʝʛʦ. 

 

ʀʥʩʪʘʣʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ SNAP.  

ʇʨʦʛʨʘʤʘʪʘ SNAP (SeNtinel Applications Platform) ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʚ ʧʘʧʢʘʪʘ 

\software\snap. ʉʲʱʦ ʪʘʢʘ, ʤʦʞʝʪʝ ʜʘ ̫ ʧʦʪʲʨʩʠʪʝ ʠ ʠʟʪʝʛʣʠʪʝ ʦʪ ʦʬʠʮʠʘʣʥʘʪʘ ʩʪʨʘʥʠʮʘ 

(https://step.esa.int/main/download/snap-download/), ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʝ ʥʘʣʠʯʥʘ ʠ ʧʦ-

ʥʦʚʘ ʚʝʨʩʠʷ. ɿʘ ʜʘ ʠʥʩʪʘʣʠʨʘʪʝ SNAP, ʩʪʘʨʪʠʨʘʡʪʝ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʚ ʧʘʧʢʘʪʘ ʠʣʠ ʠʟʪʝʛʣʝʥʘʪʘ 

ʦʪ ʩʘʡʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʜʠʩʪʨʠʙʫʮʠʷ ʠ ʩʣʝʜʚʘʡʪʝ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʠʥʩʪʘʣʘʮʠʦʥʥʠ ̫ʧʨʦʮʝʩ. 

ʉʣʝʜ ʢʘʪʦ ʠʥʩʪʘʣʠʨʘʪʝ ʧʨʦʛʨʘʤʘʪʘ, ʩʪʘʨʪʠʨʘʡʪʝ ʷ ʟʘ ʜʘ ʩʝ ʫʚʝʨʠʪʝ, ʯʝ ʠʥʩʪʘʣʘʮʠʷʪʘ ʝ 

ʫʩʧʝʰʥʘ, ʘ ʠ ʟʘ ʜʘ ʚʠʜʠʪʝ ʢʘʢ ʠʟʛʣʝʞʜʘ (ʌʠʛʫʨʘ 1). ʉʦʬʪʫʝʨʲʪ SNAP, ʢʘʢʪʦ ʠ ʜʘʥʥʠʪʝ ʦʪ 
ʩʘʪʝʣʠʪʠʪʝ Sentinel ʩʘ ʙʝʟʧʣʘʪʥʠ. 

 

ʌʠʛʫʨʘ 1. ʀʟʛʣʝʜ ʥʘ ʧʨʦʛʨʘʤʘʪʘ SNAP ʚʝʨʩʠʷ 8. 

 

ʀʥʩʪʘʣʠʨʘʥʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ QGIS.  

ʇʨʦʛʨʘʤʘʪʘ QGIS ʝ ʟʘʧʠʩʘʥʘ ʚ ʧʘʧʢʘʪʘ \software\qgis. ʆʩʚʝʥ ʪʦʚʘ, ʤʦʞʝʪʝ ʜʘ ʷ ʠʟʪʝʛʣʠʪʝ ʦʪ 

ʦʬʠʮʠʘʣʥʠʷ ʩʘʡʪ https://qgis.org/, ʯʨʝʟ ʦʧʮʠʷʪʘ Download, ʢʘʪʦ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ 

https://step.esa.int/main/download/snap-download/
https://qgis.org/
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ʠʟʧʦʣʟʚʘʪʝ ʨʘʟʥʦʚʠʜʥʦʩʪʪʘ αStandalone installerά. ʀʥʩʪʘʣʠʨʘʡʪʝ ʧʨʦʛʨʘʤʘʪʘ ʠ  ̫ʩʪʘʨʪʠʨʘʡʪʝ. 

ʀʥʪʝʨʬʝʡʩʲʪ ʥʘ QGIS (ʌʠʛʫʨʘ 2) ʝ ʤʥʦʛʦ ʩʭʦʜʝʥ ʩ ʜʨʫʛʠʪʝ ɻʝʦʛʨʘʬʩʢʠ ʀʥʬʦʨʤʘʮʠʦʥʥʠ 

ʉʠʩʪʝʤʠ (ɻʀʉ) ʠʣʠ ʯʝʨʪʦʞʥʠ ʧʨʦʛʨʘʤʠ ʠ ʥʝ ʙʠ ʪʨʷʙʚʘʣʦ ʨʘʙʦʪʘʪʘ ʩ ʪʦʟʠ ʧʨʦʜʫʢʪ ʜʘ ʚʠ 

ʟʘʪʨʫʜʥʷʚʘ. ʆʩʚʝʥ ʪʦʚʘ, ʚʝʯʝ ʚʝʨʦʷʪʥʦ ʩʪʝ ʠʤʘʣʠ ʦʩʥʦʚʝʥ ʢʫʨʩ ʧʦ ɻʝʦʛʨʘʬʩʢʠ 

ʀʥʬʦʨʤʘʮʠʦʥʥʠ ʉʠʩʪʝʤʠ ʠ ʠʤʘʪʝ ʠʟʚʝʩʪʝʥ ʦʧʠʪ ʚ ʠʟʯʝʨʪʘʚʘʥʝʪʦ ʠ ʨʘʙʦʪʘʪʘ ʩ ʢʘʨʪʠ. 

ʆʩʥʦʚʥʠʪʝ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʩʘ ʜʦʩʪʲʧʥʠ ʦʪ ʤʝʥʶʪʦ ˹͚͙͊ͫͭͪͦ͟ > Options ʠʣʠ 
Settings > Options (ʌʠʛʫʨʘ 3). ʆʪ ʪʘʤ ʤʦʞʝʪʝ ʜʘ ʟʘʜʘʜʝʪʝ ʝʟʠʢʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʯʨʝʟ ʦʧʮʠʷʪʘ 

Overwrite System Locale. ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʜʘ ̫ ʥʘʩʪʨʦʠʪʝ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ, ʧʦʥʝʞʝ 

ʙʲʣʛʘʨʩʢʠʷʪ ʧʨʝʚʦʜ ʝ ʥʝʧʲʣʝʥ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʜʦʙʨʝ ʜʘ ʚʠʞʜʘʪʝ ʢʦʤʘʥʜʠʪʝ ʠ ʪʝʨʤʠʥʠʪʝ ʦʪ 

ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʘʥʛʣʠʡʩʢʠ, ʟʘ ʜʘ ʤʦʞʝʪʝ ʣʝʩʥʦ ʜʘ ʪʲʨʩʠʪʝ ʠʥʬʦʨʤʘʮʠʷ ʠ 

ʧʦʤʦʱ ʟʘ ʪʷʭ ʚ ʀʥʪʝʨʥʝʪ.  

ʆʪ ʧʨʦʟʦʨʝʮʘ ʥʘ ʦʙʱʠʪʝ ʥʘʩʪʨʦʡʢʠ ʤʦʞʝʪʝ ʜʘ ʠʟʢʣʶʯʠʪʝ ʠ ʧʦʣʝʪʘʪʘ ʩ ʥʦʚʠʥʠ ʠ ʥʘʩʪʨʦʡʢʠ 

ʥʘ ʥʦʚʠʷ ʧʨʦʝʢʪ, ʢʦʠʪʦ ʩʘ ʚʢʣʶʯʝʥʠ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ, ʢʘʢʪʦ ʝ ʧʦʢʘʟʘʥʦ ʥʘ ʌʠʛʫʨʘ 3. 

 

 

ʌʠʛʫʨʘ 2. ʅʘʯʘʣʝʥ ʠʟʛʣʝʜ ʦʪ ʧʨʦʛʨʘʤʘʪʘ QGIS. 
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ʌʠʛʫʨʘ 3. ʇʨʦʟʦʨʝʮ ʩ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ QGIS.  

 

ʀʥʩʪʘʣʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠ ʩʠʤʚʦʣʠ ʚ QGIS. ʉʣʝʜ ʠʥʩʪʘʣʠʨʘʥʝ QGIS ʩʲʜʲʨʞʘ ʜʦʩʪʘ 

ʦʛʨʘʥʠʯʝʥʘ ʛʨʫʧʘ ʦʪ ʩʠʤʚʦʣʠ, ʩ ʢʦʠʪʦ ʜʘ ʠʟʦʙʨʘʟʷʚʘʪʝ ʦʙʝʢʪʠʪʝ. ʇʨʦʛʨʘʤʘʪʘ ʧʨʝʜʦʩʪʘʚʷ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠ ʩʠʤʚʦʣʠ, ʥʦ ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʠ ʟʘʨʝʜʠʪʝ ʠ 

ʛʦʪʦʚʠ ʪʘʢʠʚʘ. ɺ ʧʘʧʢʘʪʘ \software\QGIS_Geological_Symbols ʠʤʘ ʠʟʪʝʛʣʝʥʠ ʦʪ ʀʥʪʝʨʥʝʪ ʠ 

ʧʦʜʛʦʪʚʝʥʠ ʩʪʘʥʜʘʨʪʥʠ ʛʝʦʣʦʞʢʠ ʩʠʤʚʦʣʠ, ʢʦʠʪʦ ʩʘ ʧʦʣʝʟʥʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʛʝʦʣʦʞʢʠ 

ʢʘʨʪʠ. ɿʘ ʜʘ ʛʠ ʜʦʙʘʚʠʪʝ ʚ QGIS ʠʟʧʲʣʥʝʪʝ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ: 

¶ ʇʨʝʤʝʩʪʝʪʝ ʧʘʧʢʘʪʘ \FGDC-4-QGIS-master ʥʘʧʨʠʤʝʨ ʚʲʚ ʚʘʰʘʪʘ ʩʠʩʪʝʤʥʘ ʧʘʧʢʘ 

\Documents;  

¶ ʆʪ ʤʝʥʶʪʦ ʥʘ QGIS ʠʟʙʝʨʝʪʝ Settings > Options. ɺ ʧʨʦʟʦʨʝʮʘ ʟʘ ʥʘʩʪʨʦʡʢʠ ʠʟʙʝʨʝʪʝ 

System. ɺ ʥʘʡ-ʛʦʨʥʦʪʦ ʧʦʣʝ SVG Paths ʠʟʧʦʣʟʚʘʡʪʝ ʙʫʪʦʥʘ  ʠ ʜʦʙʘʚʝʪʝ ʧʲʪʷ ʩ 

ʧʘʧʢʘʪʘ \FGDC-4-QGIS-master (ʌʠʛʫʨʘ 4). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʪʨʷʙʚʘ ʜʘ ʫʢʘʞʝʪʝ ʢʲʜʝ ʩʝ 

ʥʘʤʠʨʘʪ .xml ʬʘʡʣʦʚʝʪʝ ʟʘ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʪʝ ʩʠʤʚʦʣʠ. ʇʦʪʚʲʨʜʝʪʝ ʩ ʙʫʪʦʥʘ 

OK ʟʘ ʜʘ ʟʘʪʚʦʨʠʪʝ ʧʨʦʟʦʨʝʮʘ ʩ ʥʘʩʪʨʦʡʢʠʪʝ; 

¶ ʆʪ ʤʝʥʶʪʦ ʥʘ QGIS ʠʟʙʝʨʝʪʝ Settings > Style Manager. ʑʝ ʩʝ ʦʪʚʦʨʠ ʧʨʦʟʦʨʝʮ, ʚ 

ʢʦʡʪʦ ʤʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʥʘʣʠʯʥʠʪʝ ʩʠʤʚʦʣʠ, ʜʦʩʪʲʧʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʧʨʠ 
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ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʦʙʝʢʪʠʪʝ ʚ QGIS. ʆʪ ʙʫʪʦʥʘ Import /  Export ʠʟʙʝʨʝʪʝ Import Item(s). ɺ 
ʥʦʚʠʷ ʧʨʦʟʦʨʝʮ, ʯʨʝʟ ʦʧʮʠʷʪʘ File ʟʘʨʝʜʝʪʝ 100-Surficial.xml (ʌʠʛʫʨʘ 5). ɺ ʦʩʥʦʚʥʦʪʦ 

ʧʦʣʝ ʱʝ ʚʠʜʠʪʝ ʢʘʢʚʠ ʩʠʤʚʦʣʠ ʱʝ ʩʝ ʟʘʨʝʜʷʪ ʯʨʝʟ ʪʦʟʠ ʬʘʡʣ. ɺʢʣʯʁʝʪʝ ʦʧʮʠʷʪʘ Ad 
to favorites. ɺ ʜʦʣʥʘʪʘ ʯʘʩʪ ʠʟʙʝʨʝʪʝ ʙʫʪʦʥʘ Select All, ʟʘ ʜʘ ʤʘʨʢʠʨʘʪʝ ʚʩʠʯʢʠ 
ʩʠʤʚʦʣʠ. ʀʟʙʝʨʝʪʝ ʙʫʪʦʥʘ Import ʟʘ ʜʘ ʛʠ ʜʦʙʘʚʠʪʝ ʚ QGIS. ʄʦʞʝ ʜʘ ʩʝ ʧʦʷʚʠ 

ʩʲʦʙʱʝʥʠʝ, ʯʝ ʥʷʢʦʡ ʩʠʤʚʦʣʠ ʚʝʯʝ ʩʲʱʝʩʪʚʫʚʘʪ ï ʠʟʙʝʨʝʪʝ Yes to All ʟʘ ʜʘ ʩʝ ʟʘʨʝʜʷʪ 

ʥʘʥʦʚʦ;  

¶ ʇʦʚʪʦʨʝʪʝ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʜʦʙʘʚʝʪʝ ʠ ʩʠʤʚʦʣʠʪʝ ʦʪ ʬʘʡʣʦʚʝʪʝ 

200-Sedimentary.xml, 300-Igneous.xml, 400-Misc-Metamorphic.xml, 500-Glacial-
Periglacial.xml, 600-LithoSed.xml, 700-LithoMetaIgneousVein.xml, contact.xml, fault.xml, 
fold.xml, joint.xml ʠ topographic.xml. ʉʣʝʜ ʢʘʪʦ ʜʦʙʘʚʠʪʝ ʚʩʠʯʢʠ ʛʨʫʧʠ ʩʠʤʚʦʣʠ, 

ʟʘʪʚʦʨʝʪʝ ʧʨʦʟʦʨʝʮʘ Style Manager ʩ ʙʫʪʦʥʘ Close. 

 

 

ʌʠʛʫʨʘ 4. ʉʠʩʪʝʤʥʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʨʦʛʨʘʤʘʪʘ QGIS. 
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ʌʠʛʫʨʘ 5. ʀʤʧʦʨʪʠʨʘʥʝ ʥʘ ʩʠʤʚʦʣʠ ʚ QGIS. 

 

 

ʌʠʛʫʨʘ 6. ʀʟʧʦʣʟʚʘʥʝ ʥʘ SVG ʩʠʤʚʦʣʠ ʚ QGIS. 
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ɻʝʦʣʦʞʢʠʪʝ ʩʠʤʚʦʣʠ, ʢʦʠʪʦ ʠʥʩʪʘʣʠʨʘʭʪʝ ʪʦʢʫ ʦɦ, ʩʘ ʚ̡ ʚ ʚʝʢʪʦʨʝʥ SVG (Scalable Vector 
Graphics) ʬʦʨʤʘʪ. ɺ ʀʥʪʝʨʥʝʪ ʠʣʠ ʦʪ ʜʨʫʛʠ ʤʝʩʪʘ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠʪʝ ʠ ʜʨʫʛʠ ʩʠʤʚʦʣʠ, ʢʦʠʪʦ 

ʞʝʣʘʝʪʝ ʜʘ ʧʦʣʟʚʘʪʝ. ɺʲʟʤʦʞʥʦ ʝ ʪʝ ʥʝ ʩʘ ʧʨʠʜʨʫʞʝʥʠ ʦʪ ʠʥʩʪʘʣʘʮʠʦʥʝʥ .xml ʬʘʡʣ, ʢʘʢʪʦ ʥʘ 

ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ. ɿʘ ʜʘ ʛʠ ʜʦʙʘʚʠʪʝ ʚ ʧʨʦʛʨʘʤʘʪʘ ʠ ʜʘ ʛʠ ʠʟʧʦʣʟʚʘʪʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʛʠ 

ʢʦʧʠʨʘʪʝ ʚ ʧʘʧʢʘ, ʜʦ ʢʦʷʪʦ ʠʤʘ ʫʢʘʟʘʥ ʧʲʪ (ʌʠʛʫʨʘ 4).  

ʇʦ-ʢ̡ ʩʥʦ, ʢʦʛʘʪʦ ʞʝʣʘʝʪʝ ʜʘ ʚʠʟʫʘʣʠʟʠʨʘʪʝ ʜʘʜʝʥ ʦʙʝʢʪ ʯʨʝʟ ʥʷʢʦʡ SVG ʩʠʤʚʦʣ ʪʨʷʙʚʘ ʦʪ 
ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʩʣʦʷ, ʚ ʯʘʩʪʪʘ Symbology ʜʘ ʧʨʝʚʢʣʶʯʠʪʝ Symbol Layer Type ʥʘ SVG (ʌʠʛʫʨʘ 
6). ʇʘʢ ʚ ʪʦʟʠ ʧʨʦʟʦʨʝʮ, ʦʪʚʦʨʝʪʝ ʧʦʣʝʪʦ SVG browser ï ʪʘʤ ʚ ʣʷʚʘʪʘ ʯʘʩʪ ʧʦʩʦʯʝʪʝ ʧʘʧʢʘʪʘ, 

ʚ ʢʦʷʪʦ ʩʘ ʟʘʧʠʩʘʥʠ ʩʠʤʚʦʣʠʪʝ, ʘ ʚ ʜʷʩʥʘʪʘ ʯʘʩʪ ʠʟʙʝʨʝʪʝ ʞʝʣʘʥʠʷ ʩʠʤʚʦʣ.  

ʂʘʢʪʦ ʚʠʞʜʘʪʝ, ʚ ʥʘʩʪʨʦʡʢʠʪʝ Symbology ʤʦʞʝʪʝ ʜʘ ʟʘʜʘʚʘʪʝ ʠ ʛʦʣʝʤʠʥʘ ʥʘ ʩʠʤʚʦʣʘ, ʮʚʷʪ, 

ʦʪʩʪʲʧ ʠ ʜʨ. ɺʩʝ ʧʘʢ, ʩʝʛʘ ʢʘʪʦ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘʜʘʯʘʪʘ ʙʝ ʩʘʤʦ ʜʘ ʜʦʙʘʚʠʪʝ 

ʩʠʤʚʦʣʠʪʝ ʚ ʧʨʦʛʨʘʤʘʪʘ, ʘ ʧʦ-ʥʘʪʘʪʲʢ ʚ ʜʨʫʛʠ ʫʧʨʘʞʥʝʥʠ ̫ʚʝʯʝ ʝɦ ʛʠ ʠʟʧʦʣʟʚʘʪʝ. 
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ʋʧʨʘʞʥʝʥʠʝ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʜʦʩʪʲʧʥʦʩʪ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ 
ʠʟʦʙʨʘʞʝʥʠʷ.  

ʉ ʧʦʥʷʪʠʝʪʦ Ăʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷñ ʩʝ ʦʙʦʟʥʘʯʘʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʟʘʩʥʝʪʘ ʦʪ 

ʨʘʟʣʠʯʥʠ ʩʝʥʟʦʨʠ, ʤʦʥʪʠʨʘʥʠ ʥʘ ʙʦʨʜʘ ʥʘ ʩʧʲʪʥʠʮʠ, ʩʘʤʦʣʝʪʠ, ʜʨʦʥʦʚʝ ʠ ʜʨ. ʣʝʪʘʪʝʣʥʠ 

ʩʦ̡ʨʲʞʝʥʠʷ. ʉʝʥʟʦʨʠʪʝ ʙʠʚʘʪ ʧʘʩʠʚʥʠ ʠʣʠ ʘʢʪʠʚʥʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʟʘʩʠʯʘʪ 

ʠʟʣʲʯʝʥʘʪʘ ʠ ʦʪʨʘʟʝʥʘ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʩʣʲʥʯʝʚʘ ʨʘʜʠʘʮʠʷ ʠʣʠ ʝʥʝʨʛʠʷ ʦʪ ʩʦʙʩʪʚʝʥ 

ʠʟʪʦʯʥʠʢ. ɼʠʩʪʘʥʮʠʦʥʥʠʪʝ ʩʥʠʤʢʠ ʠʤʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʇʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. ʇʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʤʝʨʠʪʝ ʥʘ ʟʝʤʥʘʪʘ ʧʣʦʱ, 

ʢʦʷʪʦ ʚʩʝʢʠ ʧʠʢʩʝʣ ʦʪ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʟʘʩʥʝʤʘ. ʆʪʨʘʟʷʚʘ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʘʡ-ʤʘʣʢʠʪʝ 

ʦʙʝʢʪʠ ʦʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʢʦʠʪʦ ʩʘ ʨʘʟʣʠʯʠʤʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. 

¶ ʉʧʝʢʪʨʘʣʥʘ ʨʘʟʜʝʣʠʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. ʇʦʢʘʟʚʘ ʙʨʦʷ ʥʘ ʢʘʥʘʣʠʪʝ ʠ ʪʝʭʥʠʪʝ 

ʩʧʝʢʪʨʘʣʥʠ ʜʠʘʧʘʟʦʥʠ, ʚ ʢʦʠʪʦ ʩʝʥʟʦʨʘ ʝ ʢʦʥʩʪʨʫʠʨʘʥ ʜʘ ʟʘʩʥʝʤʘ. 

¶ ʊʝʤʧʦʨʘʣʥʘ ʯʝʩʪʦʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ. ʆʙʦʟʥʘʯʘʚʘ ʢʦʣʢʦ ʯʝʩʪʦ ʝʜʥʘ ʠ ʩʲʱʘ ʧʣʦʱ ʩʝ 

ʟʘʩʥʝʤʘ ʦʪ ʜʘʜʝʥ ʩʧʲʪʥʠʢ. ʅʘʧʨʠʤʝʨ, Landsat-8 ʟʘʩʥʝʤʘ ʜʘʜʝʥ ʦʙʝʢʪ ʧʨʝʟ 16 ʜʝʥʘ, 

ʜʦʢʘʪʦ ʜʚʦʡʢʘʪʘ ʩʘʪʝʣʠʪʠ Sentinel-2 A ʠ B ʟʘʩʥʝʤʘʪ ʧʨʝʟ 5 ʜʝʥʘ. 

¶ ʈʘʜʠʦʤʝʪʨʠʯʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. ʍʘʨʘʢʪʝʨʠʟʠʨʘ ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ 

ʩʝʥʟʦʨʘ (4-ʙʠʪʦʚʘ, 8-ʙʠʪʦʚʘ, 12-ʙʠʪʦʚʘ ʠ ʪ.ʥ.). ʆʪ ʥʝʷ ʟʘʚʠʩʠ ʜʦʢʦʣʢʦ ʨʘʟʣʠʯʠʤʠ ʩʘ 

ʦʪʜʝʣʥʠʪʝ ʥʶʘʥʩʠ ʥʘ ʩʥʠʤʢʘʪʘ. 

 

ʂʦʛʘʪʦ ʧʣʘʥʠʨʘʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʜʘ ʦʙʤʠʩʣʠʪʝ ʢʘʢʚʠ ʦʙʨʘʙʦʪʢʠ ʱʝ ʠʟʧʦʣʟʚʘʪʝ ʠ ʢʘʢʚʠ ʨʝʟʫʣʪʘʪʠ ʦʯʘʢʚʘʪʝ ʦʪ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ, ʟʘ ʜʘ ʠʟʙʝʨʝʪʝ ʜʘʥʥʠ ʩ ʧʦʜʭʦʜʷʱʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʧʨʠʤʝʨ, ʩʧʦʨʝʜ 

ʨʘʙʦʪʥʠʷ ʤʘʱʘʙ, ʚ ʢʦʡʪʦ ʱʝ ʠʟʛʦʪʚʷʪʝ ʢʘʨʪʠʪʝ, ʩʣʝʜʚʘ ʜʘ ʠʟʙʝʨʝʪʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʠʠʪʦ 

ʨʘʟʤʝʨʠ ʥʘ ʧʠʢʩʝʣʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʜʦʧʫʩʪʠʤʠʪʝ ʛʨʝʰʢʠ ʟʘ ʪʦʟʠ ʤʘʱʘʙ. ʊʘʢʘ, ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʨʘʙʦʪʠʪʝ ʩ ʪʦʯʥʦʩʪ ʜʦ 20 m, ʤʦʞʝʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʩʥʠʤʢʠ ʩ ʨʘʟʤʝʨʠ ʥʘ ʧʠʢʩʝʣʘ 10-15 m, ʥʦ 

ʥʝ ʠ ʪʘʢʠʚʘ ʩ 30 m ʠ ʧʦʚʝʯʝ.  

ʉʲʱʦ ʪʘʢʘ, ʘʢʦ ʧʣʘʥʠʨʘʪʝ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʥʷʢʘʢʚʠ ʘʥʘʣʠʟʠ, ʠʟʠʩʢʚʘʱʠ ʜʘʥʥʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠ 

ʠʥʪʝʨʚʘʣʠ ʥʘ ʩʧʝʢʪʲʨʘ, ʩʣʝʜʚʘ ʜʘ ʠʟʙʝʨʝʪʝ ʜʘʥʥʠ ʦʪ ʩʧʲʪʥʠʮʠ, ʢʦʠʪʦ ʠʤʘʪ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 

ʟʘʩʥʝʤʘʪ ʚ ʪʝʟʠ ʩʧʝʢʪʨʘʣʥʠ ʜʠʘʧʘʟʦʥʠ. ʅʘ ʌʠʛʫʨʘ 7 ʠ ʌʠʛʫʨʘ 8 ʩʘ ʧʦʢʘʟʘʥʠ ʢʘʥʘʣʠʪʝ ʠ 

ʩʧʝʢʪʨʘʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ ʥʘ ʟʘʩʥʝʤʘʥʝ ʥʘ ʥʷʢʦʠ ʦʪ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʚ ʛʝʦʣʦʛʠʷʪʘ 

ʩʧʲʪʥʠʮʠ. 

ʏʝʩʪʦʪʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʦʙʠʢʥʦʚʝʥʦ ʥʝ ʝ ʦʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʜʝʠhʬʨʠʨʘʥʝ ʥʘ ʛʝʦʣʦʞʢʠʷ 

ʩʪʨʦʝʞ, ʧʦʥʝʞʝ ʪʦʡ ʝ ʝʜʠʥ ʠ ʩʲʱ ʚ ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʚʨʝʤʝʚʠ ʨʘʤʢʠ. ʀʤʘ ʩʣʫʯʘʠ ʦʙʘʯʝ, 

ʢʦʛʘʪʦ ʤʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʜʘ ʪʨ̡ʩʠʪʝ ʩʥʠʤʢʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠ ʜʘʪʠ ʠʣʠ ʢʨʘʪʢʠ ʚʨʝʤʝʚʠ 

ʠʥʪʝʨʚʘʣʠ ï ʥʘʧʨʠʤʝʨ ʘʢʦ ʠʟʩʣʝʜʚʘʪʝ ʥʷʢʘʢʚʠ ʝʢʦʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʩʚʣʘʯʠʘɦ, ʥʘʚʦʜʥʝʥʠʷ 

ʠ ʜʨ., ʢʦʛʘʪʦ ʝ ʚʘʞʥʦ ʜʘ ʥʘʙʣʶʜʘʚʘʪʝ ʩʠʪʫʘʮʠʷʪʘ ʧʨʝʜʠ, ʧʦ ʚʨʝʤʝ ʠ ʩʢʦʨʦ ʩʣʝʜ ʜʘʜʝʥʦʪʦ 

ʩʲʙʠʪʠʝ. 

ʈʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʢʦʷʪʦ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʚʩʝʢʠ 

ʩʝʥʟʦʨ, ʚʣʠʷʝ ʥʘ ʪʦʚʘ ʜʦʢʦʣʢʦ ʷʩʥʦ ʤʦʞʝʪʝ ʜʘ ʨʘʟʣʠʯʘʚʘʪʝ ʦʪʜʝʣʥʠʪʝ ʦʙʝʢʪʠ ʠ ʮʚʝʪʦʚʠ 

ʥʶʘʥʩʠ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʩʥʠʤʢʠ. ʂʘʢʪʦ ʱʝ ʚʠʜʠʪʝ ʚ ʩʣʝʜʚʘʱʠʪʝ ʫʧʨʘʞʥʝʥʠʷ, ʘʢʦ 

ʧʨʠʣʘʛʘʪʝ ʤʘʪʝʤʘʪʠʯʥʠ ʦʧʝʨʘʮʠʠ ʚʲʨʭʫ ʠʟʦʙʨʘʞʝʥʠʷʪʘ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʩʲʦʙʨʘʟʠʪʝ ʩ 

ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʨʝʟʦʣʶʮʠʷ ʥʘ ʜʘʥʥʠʪʝ, ʟʘ ʜʘ ʟʘʜʘʜʝʪʝ ʧʦʜʭʦʜʷʱ ʠʟʭʦʜʝʥ ʬʦʨʤʘʪ ʟʘ 

ʨʝʟʫʣʪʘʪʠʪʝ. 
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ʌʠʛʫʨʘ 7. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʟʘʩʥʝʤʘʥʝ (ʙʨʦʡ ʢʘʥʘʣʠ ʠ ʩʧʝʢʪʨʘʣʥʠ 

ʜʠʘʧʘʟʦʥʠ) ʤʝʞʜʫ ʤʫʣʪʠʩʧʝʢʪʨʘʣʥʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ: MSI ʦʪ ʩʘʪʝʣʠʪʘ Sentinel-2, OLI ʠ TRS ʦʪ ʩʘʪʝʣʠʪʘ 

Landsat 8, ETM+ ʦʪ ʩʘʪʝʣʠʪʘ Landsat 7 ʠ ASTER ʠ Modis ʦʪ ʩʘʪʝʣʠʪʘ Terra. ʉʲʩ ʩʠʥʴʦ, ʟʝʣʝʥʦ ʠ ʯʝʨʚʝʥʦ ʩʘ 

ʧʦʢʘʟʘʥʠ ʢʘʥʘʣʠʪʝ ʦʪ ʚʠʜʠʤʘʪʘ ʦʙʣʘʩʪ ʥʘ ʩʧʝʢʪʲʨʘ, ʩ ʣʠʣʘʚʦ ʩʘ ʦʮʚʝʪʝʥʠ ʢʘʥʘʣʠʪʝ ʦʪ ʙʣʠʟʢʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ 

ʦʙʣʘʩʪ (NIR ï Near InfraRed), ʩ ʙʣʝʜʦ ʢʘʬʷʚʦ ʠ ʦʨʘʥʞʝʚʦ ʩʘ ʢʘʥʘʣʠʪʝ ʦʪ ʢʲʩʦʚʲʣʥʦʚʠʷ ʠʥʬʨʘʯʝʨʚʝʥ ʜʠʘʧʘʟʦʥ 

(SWIR ï Short Wave InfraRed), ʘ ʚ ʯʝʨʚʝʥʦ-ʢʘʬʷʚʦ ʩʘ ʢʘʥʘʣʠʪʝ ʦʪ ʪʝʨʤʘʣʥʠʷ ʠʥʬʨʘʯʝʨʚʝʥ ʩʧʝʢʪʨʘʣʝʥ 

ʜʠʘʧʘʟʦʥ (TIR ï Thermal InfraRed).  

 

 

ʌʠʛʫʨʘ 8. ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ TM, ETM+ ʠ OLI ʠ TIRS ʦʪ 

ʩʝʨʠʷʪʘ ʩʘʪʝʣʠʪʠ Landsat.  

 

ɼʦʩʪʲʧ ʜʦ ʩʘʪʝʣʠʪʥʠ ʠʟʦʙʨʘʞʝʥʠ.̫  

ɺ ʥʘʩʪʦʷʱʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʧʨʠʤʝʨʠ, ʙʘʟʠʨʘʥʠ ʥʘ ʩʘʪʝʣʠʪʥʠ ʜʘʥʥʠ ʦʪ 

Landsat-8, ASTER ʠ Sentinel, ʢʦʠʪʦ ʩʘ ʙʝʟʧʣʘʪʥʠ ʠ ʥʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʚ ʨʘʟʣʠʯʥʠ 

ʛʝʦʣʦʞʢʠ ʟʘʜʘʯʠ. ʀʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ ʦʪ ʇʘʥʘʛʶʨʩʢʠʷ ʨʘʡʦʥ, ʥʦ ʚʠʝ ʤʦʞʝʪʝ ʜʘ ʠʟʪʝʛʣʠʪʝ ʠ 

ʧʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʜʘ ʦʙʨʘʙʦʪʠʪʝ ʜʘʥʥʠ ʠ ʦʪ ʜʨʫʛʠ ʧʣʦʱʠ, ʢʦʠʪʦ ʚʠ ʠʥʪʝʨʝʩʫʚʘʪ. 

ʇʲʨʚʠʯʥʠʪʝ ʜʘʥʥʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʘʧʢʘʪʘ \DATA.  
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ʇʦʥʘʩʪʦʷʱʝʤ ʜʦʩʪʲʧʲʪ ʜʦ ʩʘʪʝʣʠʪʥʠ ʜʘʥʥʠ ʝ ʦʨʛʘʥʠʟʠʨʘʥ ʥʘʡ-ʯʝʩʪʦ ʯʨʝʟ ʠʥʪʝʨʥʝʪ-

ʙʘʟʠʨʘʥʠ ʧʨʠʣʦʞʝʥʠʷ. ʊʘʢʘ, ʧʨʠʤʝʨʥʠʪʝ ʜʘʥʥʠ ʢʤ̡ ʪʦʚʘ ʨʲʢʦʚʦʜʩʪʚʦ, ʟʘʩʥʝʪʠ ʦʪ ʩʘʪʝʣʠʪʘ 

Landsat ʩʘ ʩʚʘʣʝʥʠ ʦʪ ʩʘʡʪʘ EarthExplorer (https:// earthexplorer.usgs.gov/), ʨʘʟʨʘʙʦʪʚʘʥ ʠ 
ʧʦʜʜʲʨʞʘʥ ʦʪ ɸʤʝʨʠʢʘʥʩʢʘʪʘ ʛʝʦʣʦʞʢʘ ʩʣʫʞʙʘ USGS (ʌʠʛʫʨʘ 9). ɼʘʥʥʠʪʝ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘ 

ASTER, ʨʘʟʧʦʣʦʞʝʥ ʥʘ ʩʘʪʝʣʠʪʘ Terra, ʩʘ ʩʚʘʣʝʥʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ NASA, ʥʘʨʝʯʝʥʦ 

EarthData Search (https:// search.earthdata.nasa.gov/) (ʌʠʛʫʨʘ 10). ʀʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ 

ʩʘʪʝʣʠʪʠʪʝ Sentinel 1 ʠ 2 ʧʲʢ ʩʘ ʠʟʪʝʛʣʝʥʠ ʦʪ ʩʘʡʪʘ Copernicus Open Access Hub 
(https:// scihub.copernicus.eu/) (ʌʠʛʫʨʘ 11) ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʂʦʩʤʠʯʝʩʢʘ ɸʛʝʥʮʠʷ (ESA).  

 

 

ʌʠʛʫʨʘ 9. ʀʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʘ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ EarthExplorer (https://earthexplorer.usgs.gov/). 

 

 

ʌʠʛʫʨʘ 10. ʀʥʪʝʨʥʝʪ ʩʘʡʪ EarthData Search (https://search.earthdata.nasa.gov/). 

 

https://earthexplorer.usgs.gov/
https://search.earthdata.nasa.gov/
https://scihub.copernicus.eu/
https://earthexplorer.usgs.gov/
https://search.earthdata.nasa.gov/
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ʌʠʛʫʨʘ 11. ʀʟʛʣʝʜ ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ Copernicus Open Access Hub (https://scihub.copernicus.eu/).  

 

ʅʘʯʠʥʲʪ ʥʘ ʨʘʙʦʪʘ ʩ ʨʘʟʣʠʯʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʦʩʪʲʧ ʜʦ ʩʘʪʝʣʠʪʥʠ ʜʘʥʥʠ ʝ ʜʦʩʪʘ ʩʭʦʜʝʥ. 

ɺʩʷʢʦ ʦʪ ʪʷʭ ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪʝ (ʨʝʛʠʩʪʨʘʮʠʷʪʘ ʝ ʙʝʟʧʣʘʪʥʘ) ʘʢʦ ʠʩʢʘʪʝ ʜʘ 

ʠʟʪʝʛʣʠʪʝ ʠʟʙʨʘʥʠʪʝ ʦʪ ʚʘʩ ʠʟʦʙʨʘʞʝʥʠʷ. ɿʘ ʪʲʨʩʝʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠ̫  ʩʣʝʜʚʘ ʜʘ ʟʘʜʘʜʝʪʝ 

ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʠʷ ʚʠ ʨʘʡʦʥ ʠʣʠ ʜʘ ʛʦ ʦʯʝʨʪʘʝʪʝ ʚʲʨʭʫ ʢʘʨʪʘʪʘ ʩ ʧʨʘʚʦʲʛʲʣʥʠʢ 

ʠʣʠ ʧʦʣʠʛʦʥ. ʇʦʥʝʞʝ ʧʦʚʝʯʝʪʦ ʠʥʪʝʨʥʝʪ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʣʘʛʘʪ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʩʘʪʝʣʠʪʠ, ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʝʪʝ ʠ ʦʪ ʢʦʡ ʩʘʪʝʣʠʪ (ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ) ʜʘ ʩʝ ʪʲʨʩʷʪ ʩʮʝʥʠ. ʄʦʞʝ 

ʜʘ ʟʘʜʘʜʝʪʝ ʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʲʨʩʝʥʝʪʦ, ʢʘʪʦ 

ʟʘʜʘʜʝʥ ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣ, ʦʙʣʘʯʥʘ ʧʦʢʨʠʚʢʘ, ʜʘ ʠʟʙʝʨʝʪʝ ʦʧʨʝʜʝʣʝʥ ʩʘʪʝʣʠʪ ʠʣʠ ʩʝʥʟʦʨ, ʜʘ 

ʠʟʙʝʨʝʪʝ ʥʠʚʦ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʠ ʜʨ. ʉʣʝʜ ʢʘʪʦ ʥʘʩʪʨʦʠʪʝ ʧʘʨʘʤʝʪʨʠʪʝ ʠ 

ʩʪʘʨʪʠʨʘʪʝ ʪʲʨʩʝʥʝʪʦ, ʱʝ ʧʦʣʫʯʠʪʝ ʩʧʠʩʲʢ ʩ ʠʟʦʙʨʘʞʝʥʠʷʪʘ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʥʘ ʟʘʜʘʜʝʥʠʪʝ 

ʦʪ ʚʘʩ ʢʨʠʪʝʨʠʠ. ɿʘ ʚʩʷʢʦ ʠʟʦʙʨʘʞʝʥʠʝ ʱʝ ʚʠʜʠʪʝ ʜʘʪʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʜʨʫʛʘ ʢʨʘʪʢʘ ʠʣʠ 

ʧʦ-ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠ̫, ʢʘʪʦ ʘʢʦ ʩʪʝ ʚʣʝʟʣʠ ʩ ʚʘʰʘʪʘ ʨʝʛʠʩʪʨʘʮʠ̫, ʱʝ ʤʦʞʝʪʝ ʠ ʜʘ ʛʦ 

ʠʟʪʝʛʣʠʪʝ. ʄʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʠ ʨʘʤʢʘʪʘ ʥʘ ʜʘʜʝʥʘʪʘ ʩʮʝʥʘ ʚʲʨʭʫ ʢʘʨʪʘʪʘ, ʟʘ ʜʘ ʩʝ 

ʦʨʠʝʥʪʠʨʘʪʝ ʢʦʷ ʝ ʟʘʩʥʝʪʘʪʘ ʧʣʦʱ. ɺ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʧʦʢʘʟʚʘʪ ʩʘʤʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʠʪʦ 

ʩ̡ʜʲʨʞʘʪ ʯʘʩʪʠ ʠʣʠ ʮʷʣʘʪʘ ʦʯʝʨʪʘʥʘ ʦʪ ʚʘʩ ʧʣʦʱ ʥʘ ʠʥʪʝʨʝʩ. 

 

ʂʨʠʪʝʨʠʠ ʧʨʠ ʠʟʙʦʨ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʂʘʢʪʦ ʙʝ ʩʧʦʤʝʥʘʪʦ ʧʦ-ʛʦʨʝ, ʢʦʛʘʪʦ ʨʝʰʠʪʝ ʜʘ ʧʦʣʟʚʘʪʝ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚʲʚ 

ʚʘʰʘʪʘ ʜʝʡʥʦʩʪ, ʩʣʝʜʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʦʙʤʠʩʣʠʪʝ ʟʘ ʢʘʢʚʦ ʱʝ ʛʠ ʧʦʣʟʚʘʪʝ, ʢʘʢ ʱʝ ʛʠ 

ʦʙʨʘʙʦʪʚʘʪʝ ʠ ʢʘʢʚʦ ʦʯʘʢʚʘʪʝ ʢʘʪʦ ʨʝʟʫʣʪʘʪ. ʊʨʙ̫ʚʘ ʜʘ ʩʦ̡ʙʨʘʟʠʪʝ ʜʘʥʥʠʪʝ ʦʪ ʢʦʠ ʩʘʪʝʣʠʪʠ 

ʩʘ ʥʘʡ-ʧʦʜʭʦʜʷʱʠ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʚʘʰʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ ʜʝʪʘʡʣʥʦʩʪ, ʩʧʝʢʪʨʘʣʥʠ 

ʜʠʘʧʘʟʦʥʠ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʪ.ʥ. ʆʩʚʝʥ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʜʘ 

ʧʦʜʙʝʨʝʪʝ ʪʘʢʠʚʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʠʪʦ ʙʠʭʘ ʚʠ ʦʩʠʛʫʨʠʣʠ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ:  

¶ ɼʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ. ɾʝʣʘʪʝʣʥʦ ʝ ʜʘ ʠʟʙʠʨʘʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʩʥʝʪʠ ʧʦ ʚʨʝʤʝ ʢʦʛʘʪʦ 

ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʚʠ ʦʙʝʢʪʠ ʩʘ ʥʘʡ-ʨʘʟʣʠʯʠʤʠ. ʅʘʧʨʠʤʝʨ, ʘʢʦ ʠʟʫʯʘʚʘʪʝ ʛʝʦʣʦʞʢʠʷ 

ʩʪʨʦʝʞ ʥʘ ʜʘʜʝʥ ʨʘʡʦʥ, ʥʘʡ-ʧʦʣʝʟʥʠ ʱʝ ʚʠ ʙʲʜʘʪ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘ ʢʦʠʪʦ ʥʘʡ-ʷʩʥʦ ʩʝ 

ʚʠʞʜʘʪ ʩʢʘʣʥʠʪʝ ʨʘʟʢʨʠʪʠʷ. ʇʦʥʝʞʝ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ ʧʦʢʨʠʚʘ ʠ ʟʘʤʘʩʢʠʨʘ 
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ʨʘʟʢʨʠʪʠʷʪʘ ʥʘ ʩʢʘʣʠʪʝ, ʱʝ ʝ ʜʦʙʨʝ ʜʘ ʪʲʨʩʠʪʝ ʩʥʠʤʢʠ ʦʪ ʧʝʨʠʦʜʘ ʢʲʩʥʘ ʝʩʝʥ ʜʦ 

ʨʘʥʥʘ ʧʨʦʣʝʪ, ʢʦʛʘʪʦ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ ʝ ʥʘʡ-ʩʣʘʙʦ ʨʘʟʚʠʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʱʝ ʪʨʷʙʚʘ 

ʜʘ ʠʟʙʷʛʚʘʪʝ ʠ ʩʮʝʥʠ ʩʲʩ ʩʥʝʞʥʘ ʧʦʢʨʠʚʢʘ, ʢʦʷʪʦ ʩʲʱʦ ʩʢʨʠʚʘ ʩʢʘʣʥʠʪʝ ʨʘʟʢʨʠʪʠʷ. 

ɸʢʦ ʦʙʘʯʝ ʠʟʫʯʘʚʘʪʝ ʥʷʢʘʢʲʚ ʝʢʦʣʦʛʠʯʝʥ ʧʨʦʙʣʝʤ, ʦʢʘʟʚʘʱ ʚʣʠʷʥʠʝ ʠ ʚʲʨʭʫ 

ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ, ʚʝʨʦʷʪʥʦ ʱʝ ʪʨ̡ʩʠʪʝ ʩʥʠʤʢʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠ ʧʝʨʠʦʜʠ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʨʘʩʪʝʥʠʷʪʘ. ɸʢʦ ʦʮʝʥʷʚʘʪʝ ʚʣʠʥ̫ʠʝʪʦ ʥʘ ʤʦʤʝʥʪʥʦ ʩʲʙʠʪʠʝ, ʢʘʪʦ ʟʝʤʝʪʨʝʩʝʥʠʝ, 

ʠʟʨʠʛʚʘʥʝ ʥʘ ʚʫʣʢʘʥ, ʩʚʣʠʯʘʥʝ ʥʘ ʟʝʤʥʠ ʤʘʩʠ, ʥʘʚʦʜʥʝʥʠʝ ʠ ʜʨ., ʱʝ ʩʘ ʚʠ 

ʥʝʦʙʭʦʜʠʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪ ʚʨʝʤʝʚʠ̫ ʠʥʪʝʨʚʘʣ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʪʦʚʘ ʩʲʙʠʪʠʝ. 

¶ ʆʙʣʘʯʥʘ ʧʦʢʨʠʚʢʘ. ʇʦʥʝʞʝ ʦʙʣʘʯʥʦʩʪʪʘ ʩʢʨʠʚʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ ʠ ʧʨʝʯʠ ʥʘ 

ʥʝʡʥʦʪʦ ʥʘʙʣʶʜʝʥʠʝ, ʤʥʦʛʦ ʦʪ ʀʥʪʝʨʥʝʪ-ʧʨʠʣʦʞʝʥʠʷʪʘ ʚʢʣʶʯʚʘʪ ʦʙʣʘʯʥʦʪʦ 

ʧʦʢʨʠʪʠʝ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʝʥ ʢʨʠʪʝʨʠʡ ʧʨʠ ʪʲʨʩʝʥʝʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʀʟʧʦʣʟʚʘʡʪʝ 

ʛʦ ʟʘ ʜʘ ʠʟʚʣʝʯʝʪʝ ʩʘʤʦ ʩʮʝʥʠʪʝ ʙʝʟ ʠʣʠ ʩ ʤʠʥʠʤʘʣʥʦ ʦʙʣʘʯʥʦ ʧʦʢʨʠʪʠʝ. ɸʢʦ ʥʝ 

ʤʦʞʝʪʝ ʜʘ ʥʘʤʝʨʠʪʝ ʪʘʢʠʚʘ ʜʘʥʥʠ, ʧʦʪʲʨʩʝʪʝ ʠ ʩʨʝʜ ʩʮʝʥʠʪʝ ʩ ʧʦ-ʛʦʣʷʤʘ ʦʙʣʘʯʥʦʩʪ, 

ʥʦ ʩʝ ʫʚʝʨʝʪʝ, ʯʝ ʧʦʥʝ ʠʥʪʝʨʝʩʫʚʘʱʠʷʪ ʚʠ ʫʯʘʩʪʲʢ ʝ ʙʝʟʦʙʣʘʯʝʥ.  

¶ ʅʠʚʦ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. ʆʙʠʢʥʦʚʝʥʦ ʜʠʩʪʨʠʙʫʪʦʨʠʪʝ ʥʘ ʩʘʪʝʣʠʪʥʠ ʜʘʥʥʠ 

ʧʨʝʜʣʘʛʘʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ. ɼʘʥʥʠʪʝ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʧʲʨʚʠʯʥʠ (ʥʝʦʙʨʘʙʦʪʝʥʠ), ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʚ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʨʘʞʝʥʠʝʪʦ 

ʟʘʩʥʝʪʦ ʦʪ ʩʝʥʟʦʨʘ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʢ̡ ʤ ʩʪʦʡʥʦʩʪʠ ʥʘ ʦʪʨʘʞʝʥʠʝ ʥʘ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʢʦʨʠʛʠʨʘʥʠ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʣʝʬʘ ʠ ʪ.ʥ. ʊʘʢʘ ʚʩʷʢʘ ʩʮʝʥʘ ʤʦʞʝ 

ʜʘ ʙʜ̡ʝ ʦʙʨʘʙʦʪʝʥʘ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ, ʢʘʪʦ ʚ ʨʝʟʫʣʪʘʪ ʩʝ ʧʦʣʫʯʘʚʘʪ ʨʘʟʣʠʯʥʠ 

ʧʨʦʜʫʢʪʠ. ɿʘ ʧʨʘʚʠʣʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʩʝ 

ʟʘʧʦʟʥʘʝʪʝ ʩ ʥʠʚʘʪʘ ʠ ʥʘʯʠʥʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʧʦʜʭʦʜʷʱʠ ʧʨʦʜʫʢʪʠ, 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʧʦʩʣʝʜʚʘʱʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʢʦʷʪʦ ʱʝ ʛʠ ʧʦʜʣʘʛʘʪʝ. ɿʘ ʦʙʠʢʥʦʚʝʥʘ 

ʚʠʟʫʘʣʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ, ʩʲʩʪʘʚʷʥʝ ʥʘ ʮʚʝʪʦʚʠ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʠʣʠ 

ʟʘ ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʤʝʞʜʫʢʘʥʘʣʥʠ ʦʪʥʦʰʝʥʠʷ ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʩʮʝʥʠ ʩ ʥʠʩʢʠ 

ʥʠʚʘ ʥʘ ʦʙʨʘʙʦʪʢʘ. ɸʢʦ ʱʝ ʠʟʩʣʝʜʚʘʪʝ ʧʦ-ʜʝʪʘʡʣʥʦ ʩʧʝʢʪʨʘʣʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʦʙʝʢʪʠʪʝ, ʱʝ ʪʨʷʙʚʘ ʜʘ ʠʟʧʦʣʟʚʘʪʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʝʦʙʨʘʟʫʚʘʥʠ ʚ ʩʪʦʡʥʦʩʪʠ ʥʘ 

ʦʪʨʘʞʝʥʠʝʪʦ ʩʧʨʷʤʦ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ (surface reflectance, surface temperature). 
ʇʦʩʣʝʜʥʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʟʘ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʩʧʝʢʪʨʠʪʝ ʥʘ ʦʙʝʢʪʠʪʝ ʩ 

ʣʘʙʦʨʘʪʦʨʥʠ ʠʟʤʝʨʚʘʥʠʷ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʨʘʟʧʦʟʥʘʚʘ ʤʘʪʝʨʠʷʪʘ, ʠʟʛʨʘʞʜʘʱʘ 

ʦʙʝʢʪʠʪʝ. 

 

ʅʘʠʤʝʥʫʚʘʥʝ ʥʘ ʩʮʝʥʠʪʝ.  

ʉʘʪʝʣʠʪʠʪʝ ʥʘʡ-ʯʝʩʪʦ ʣʝʪʷʪ ʚ ʩʣʲʥʯʝʚʦ-ʩʠʥʭʨʦʥʥʘ ʦʨʙʠʪʘ ʠ ʟʘʩʥʝʤʘʪ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ 

ʧʦʜ ʪʷʭ ʢʘʪʦ ʝʜʥʘ ʥʝʧʨʝʢʲʩʥʘʪʘ ʠʚʠʮʘ (pass). ʀʚʠʮʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʧʦʩʣʝ ʩʝ ʨʝʞʝ ʥʘ 

ʦʪʜʝʣʥʠ ʧʘʨʯʝʪʘ, ʥʘʨʠʯʘʥʠ ʩʮʝʥʠ. ʊʘʢʘ ʩʣʝʜʚʘ ʜʘ ʪʲʨʩʠʪʝ ʠ ʠʟʪʝʛʣʷʪʝ ʩʘʤʦ ʪʘʟʠ ʩʮʝʥʘ, ʚ 

ʢʦʷʪʦ ʧʦʧʘʜʘ ʚʘʰʠʷ ʨʘʡʦʥ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʆʪʜʝʣʥʠʪʝ ʩʮʝʥʠ ʩʲʜʨ̡ʞʘʪ ʠʟʦʙʨʘʞʝʥʠʷʪʘ, 

ʟʘʩʥʝʪʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʢʘʥʘʣʠ, ʢʘʢʪʦ ʠ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʛʝʦʤʝʪʨʠʷʪʘ 

ʠ ʫʩʣʦʚʠʷʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʪ.ʥ. ɺʩʠʯʢʦ ʪʦʚʘ ʩʝ ʦʙʝʜʠʥʷʚʘ ʚ ʝʜʠʥ ʬʘʡʣ ï ʦʙʠʢʥʦʚʝʥʦ zip-

ʘʨʭʠʚ, ʢʦʡʪʦ ʚʠ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʟʘ ʠʟʪʝʛʣʷʥʝ. ɺ ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʦʪ ʩʘʡʪʘ ʥʘ ʜʠʩʪʨʠʙʫʪʦʨʘ 

ʤʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʢʘʢ ʪʦʯʥʦ ʩʝ ʩʲʩʪʘʚ̫ʪ ʠʤʝʥʘʪʘ ʥʘ ʬʘʡʣʦʚʝʪʝ, ʩʲʜʲʨʞʘʱʠ ʠʟʦʙʨʘʞʝʥʠʷʪʘ. 

ʆʙʠʢʥʦʚʝʥʦ ʚ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ ʥʘ ʬʘʡʣʘ ʩʝ ʩʲʜʲʨʞʘ ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʩʘʪʝʣʠʪʘ ʠʣʠ ʩʝʥʟʦʨʘ, 

ʥʠʚʦʪʦ ʥʘ ʦʙʨʘʙʦʪʢʘ, ʜʘʪʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʠ ʜʨ. 
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ʌʦʨʤʘʪʠ ʥʘ ʩʭ̡ʨʘʥʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ.  

ʉʘʪʝʣʠʪʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠ ̫ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʘʩʪʝʨʥʠ ʜʘʥʥʠ ʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ 

ʩʪʘʥʜʘʨʪʥʠ ʬʦʨʤʘʪʠ, ʢʘʪʦ Tiff ʠʣʠ Jpeg. ɼʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʘʨʘʤʝʪʨʠ ʥʘ 
ʧʦʣʝʪʘ, ʚʨʝʤʝ ʠ ʫʩʣʦʚʠʷ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʜʨ. ʩʝ ʩʲʭʨʘʥʷʚʘ ʚ ʦʙʠʢʥʦʚʝʥ ʪʝʢʩʪʦʚʠ ʠʣʠ xml 
ʬʦʨʤʘʪ. ɼʘʥʥʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʩʘʪʝʣʠʪʠ ʩʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ, ʦʧʠʩʘʥ ʚ 

ʜʦʢʫʤʝʥʪʘʮʠʷʪʘ ʦʪ ʦʧʝʨʘʪʦʨʘ. ɺ ʧʘʧʢʘʪʘ \DATA ʤʦʞʝʪʝ ʜʘ ʨʘʟʛʣʝʜʘʪʝ ʢʘʢ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʦʪʜʝʣʥʠʪʝ ʩʘʪʝʣʠʪʠ.  

ɼʘʥʥʠʪʝ ʦʪ Landsat-8, ʥʘʧʨʠʤʝʨ, ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʝʜʥʘ ʧʘʧʢʘ ʩ ʥʷʢʦʣʢʦ tif-ʬʘʡʣʘ ʩ 

ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ, ʟʘʝʜʥʦ ʩ ʜʚʘ ʪʝʢʩʪʦʚʠ ʬʘʡʣʘ, ʩʲʜʲʨʞʘʱʠ ʠʥʬʦʨʤʘʮʠʷ 

ʟʘ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʤʝʪʘʜʘʥʥʠ ʟʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʟʘʩʥʝʤʘʥʝ.  

ɼʘʥʥʠʪʝ ʦʪ ASTER ʩʘ ʦʙʝʜʠʥʝʥʠ ʠ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʝʜʠʥʝʥ hdf-ʬʘʡʣ (Hierarchical Data 
Format), ʚ ʢʦʡʪʦ ʩʥʠʤʢʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʢʘʥʘʣʠ ʠ ʯʘʩʪ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʪʜʝʣʥʠ ʩʣʦʝʚʝ, ʘ ʜʨʫʛʘ ʯʘʩʪ ʦʪ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʝ 

ʟʘʧʠʩʘʥʘ ʚ ʪʝʢʩʪʦʚʠ met-ʬʘʡʣ (ʤʝʪʘ-ʬʘʡʣ ʬʦʨʤʘʪ).  

ʀʥʬʦʨʤʘʮʠʪ̫ʘ ʦʪ ʩʘʪʝʣʠʪʠʪʝ Sentinel ʝ ʤʘʣʢʦ ʧʦ-ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʠʨʘʥʘ, ʢʘʪʦ ʠʟʦʙʨʘʞʝʥʠʷʪʘ 

ʠ ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʘ ʟʘʧʠʩʘʥʠ ʚ ʨʘʟʣʠʯʥʠ ʧʘʧʢʠ, ʘ ʚ ʛʣʘʚʥʘʪʘ ʜʠʨʝʢʪʦʨʠʷ ʚ 

xml-ʬʦʨʤʘʪ ʩʘ ʟʘʧʠʩʘʥʠ ʦʩʥʦʚʥʠʪʝ ʤʝʪʘʜʘʥʥʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʟʘʨʝʞʜʘʪ ʠʟʦʙʨʘʞʝʥʠʷʪʘ. 

ʈʘʟʣʠʯʠ̫ʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚ ʥʘʯʠʥʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʬʦʨʤʘʪʠʪʝ ʥʘ ʩʲʭʨʘʥʚ̫ʘʥʝ ʥʘ 

ʩʘʪʝʣʠʪʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʘ ʠʟʚʝʩʪʥʦ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʟʘ ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʥʘ ʧʨʦʛʨʘʤʥʠ 

ʧʨʦʜʫʢʪʠ ʟʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ. ʆʙʠʢʥʦʚʝʥʦ ʢʦʤʝʨʩʠʘʣʥʠʪʝ ʩʦʬʪʫʝʨʠ ʨʷʜʢʦ ʠʤʘʪ 

ʧʨʦʙʣʝʤʠ ʩ ʨʘʟʧʦʟʥʘʚʘʥʝʪʦ ʠ ʧʨʦʯʠʪʘʥʝʪʦ ʥʘ ʜʘʥʥʠʪʝ, ʜʦʢʘʪʦ ʧʨʠ ʙʝʟʧʣʘʪʥʠʪʝ ʧʨʦʜʫʢʪʠ 

ʜʦʩʪʘ ʧʦ-ʯʝʩʪʦ ʥʷʢʦʠ ʬʦʨʤʘʪʠ ʠʣʠ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʝ ʩʝ ʧʨʦʯʠʪʘʪ ʢʦʨʝʢʪʥʦ.  
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ʋʧʨʘʞʥʝʥʠʝ 2. ɺʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ.  

ɺ ʪʦʚʘ ʫʧʨʘʞʥʝʥʠʝ ʱʝ ʦʪʚʦʨʠʤ ʠ ʨʘʟʛʣʝʜʘʤʝ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʥʘ ʧʨʠʤʝʨʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʪ ʧʘʧʢʘ \DATA. ʉʝʛʘ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʩʦʬʪʫʝʨʘ QGIS, ʘ ʧʦ-ʥʘʪʘʪʲʢ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʠ ʨʘʙʦʪʘʪʘ 

ʩ ʧʨʦʛʨʘʤʘʪʘ SNAP.  

 

ʉʪʘʨʪʠʨʘʡʪʝ QGIS. ʆʪʚʘʨʷʥʝʪʦ ʥʘ ʨʘʩʪʝʨʥʠ ʜʘʥʥʠ ʚ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʜʘ ʩʪʘʚʘ ʧʦ ʜʚʘ 

ʥʘʯʠʥʘ. ɽʜʠʥʠ̫ʪ ʝ ʦʪ ʤʝʥʶʪʦ Layer > Data Source Manager ς Raster ʠʣʠ ʯʨʝʟ ʠʢʦʥʢʘʪʘ  

(ʌʠʛʫʨʘ 12). ʆʪ ʪʘʤ, ʚ ʧʦʣʝʪʦ Raster dataset(s) ʠʟʧʦʣʟʚʘʡʪʝ ʙʫʪʦʥʘ  Browse ʠ ʦʪʚʦʨʝʪʝ 

ʥʘʧʨʠʤʝʨ ʦʪ ʜʠʨʝʢʪʦʨʠʷʪʘ \DATA ʝʜʥʘ ʦʪ ʧʘʧʢʠʪʝ ʩ ʜʘʥʥʠ ʦʪ ʩʘʪʝʣʠʪʘ LANDSAT-8. ʊʘʤ 
ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ ʟʘʧʠʩʘʥʠ ʚʲʚ .tif  ʬʦʨʤʘʪ, ʘ ʥʘ ʢʨʘʷ ʥʘ ʠʤʝʪʦ ʥʘ ʬʘʡʣʦʚʝʪʝ ʝ ʧʦʩʦʯʝʥʦ ʦʪ 

ʢʦʡ ʢʘʥʘʣ ʩʘ ʜʘʥʥʠʪʝ (_B1, _B2, _BоΣΧ, _B11). ʌʘʡʣʲʪ, ʟʘʚʲʨʰʚʘʱ ʥʘ _BQA.TIF ʧʨʝʜʩʪʘʚʷ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʮʝʥʘʪʘ. ʌʘʡʣʦʚʝʪʝ ʩ _ANG.txt ʠ _MTL.txt ʥʘ ʢʨʘʷ ʩʘ ʪʝʢʩʪʦʚʠ ʬʘʡʣʦʚʝ, 

ʩ̡ ʦʪʚʝʪʥʦ ʩ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʛʝʦʤʝʪʨʠʷʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʠ ʩ ʤʝʪʘʜʘʥʥʠ ʟʘ ʩʮʝʥʘʪʘ. ʄʦʞʝʪʝ ʜʘ 

ʤʘʨʢʠʨʘʪʝ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ .tif ʬʘʡʣʘ ʠ ʩ Open ʠ Add ʜʘ ʛʠ ʟʘʨʝʜʠʪʝ. 

 

ʌʠʛʫʨʘ 12. ɿʘʨʝʞʜʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠ ̫ʦʪ Landsat ʚ QGIS ʯʨʝʟ Data Source Manager ς Raster.  

 

ɼʨʫʛ ʧʦ-ʣʝʩʝʥ ʠ ʙʲʨʟ ʥʘʯʠʥ ʟʘ ʟʘʨʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʝ ʜʦʩʪʲʧʝʥ ʦʪ ʧʦʣʝʪʦ Browser ʚ ʣʷʚʘʪʘ 
ʛʦʨʥʘ ʯʘʩʪ ʥʘ ʧʨʦʛʨʘʤʘʪʘ (ʌʠʛʫʨʘ 13). ʆʪ ʪʘʤ ʤʦʞʝʪʝ ʜʘ ʠʟʙʝʨʝʪʝ ʩʲʦʪʚʝʪʥʠʷ ʜʷʣ ʠ ʜʘ 

ʦʪʚʦʨʠʪʝ ʧʘʧʢʘʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʩʲʜʲʨʞʘʪ ʩʘʪʝʣʠʪʥʠʪʝ ʜʘʥʥʠ. ʇʦʩʣʝ ʤʘʨʢʠʨʘʡʪʝ ʝʜʠʥ ʠʣʠ 

ʥʢ̫ʦʣʢʦ .tif-ʬʘʡʣʘ, ʭʚʘʥʝʪʝ ʛʠ ʢʘʪʦ ʛʠ ʟʘʜʲʨʞʠʪʝ ʩ ʣʝʚʠʷ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ ʠ ʛʠ ʧʫʩʥʝʪʝ 

ʚʜʩ̫ʥʦ ʚ ʧʦʣʝʪʦ ʥʘ ʢʘʨʪʘʪʘ.  



 19 

 

 

ʌʠʛʫʨʘ 13. ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠ ̫ʦʪ Landsat ʚ QGIS. 

 

ɿʘʨʝʜʝʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠʷ ʱʝ ʩʝ ʧʦʢʘʞʘʪ ʢʘʪʦ ʦʪʜʝʣʥʠ ʩʣʦʝʚʝ ʚ ʧʦʣʝʪʦ Layers ʜʦʣʫ ʚ ʣʷʚʦ 

(ʌʠʛʫʨʘ 13). ɺʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʩʣʦʡ (ʩʥʠʤʢʘ) ʤʦʞʝ ʜʘ ʩʝ ʚʢʣʶʯʚʘ ʠ ʠʟʢʣʶʯʚʘ ʯʨʝʟ 

ʦʪʤʝʪʢʘʪʘ ʧʨʝʜ ʠʤʝʪʦ ʥʘ ʩʣʦʷ. ʇʦʩʨʝʜʩʪʚʦʤ ʩʪʨʝʣʢʘʪʘ ʧʨʝʜ ʚʩʝʢʠ ʩʣʦʡ ʤʦʞʝʪʝ ʜʘ ʧʦʢʘʟʚʘʪʝ 

ʠ ʩʢʨʠʚʘʪʝ ʣʝʛʝʥʜʘʪʘ ʠʣʠ ʥʘʯʠʥʘ ʥʘ ʠʟʦʙʨʘʟʷʚʘʥʝʪʦ ʤʫ. ʍʚʘ ʘɦʡʢʠ ʜʘʜʝʥ ʩʣʦʡ ʤʦʞʝʪʝ ʜʘ ʛʦ 

ʧʨʝʤʝʩʪʠʪʝ ʥʘʛʦʨʝ ʠʣʠ ʥʘʜʦʣʫ ʠ ʪʘʢʘ ʤʦʞʝʪʝ ʜʘ ʧʨʦʤʝʥʠʪʝ ʧʦʜʨʝʜʙʘʪʘ ʥʘ ʩʣʦʝʚʝʪʝ. 

ʉʪʘʥʜʘʨʪʥʦʪʦ ʧʨʘʚʠʣʦ ʚ ɻʀʉ ʝ, ʯʝ ʧʲʨʚʦ ʩʝ ʠʟʯʝʨʪʘʚʘ ʥʘʡ-ʜʦʣʥʠʷ ʩʣʦʡ, ʘ ʥʘʢʨʘʷ ï ʥʘʡ-

ʛʦʨʥʠ.̫ ʄʦʞʝʪʝ ʜʘ ʧʨʝʤʘʭʥʝʪʝ ʝʜʠʥ ʠʣʠ ʥʷʢʦʣʢʦ ʩʣʦʷ ʢʘʪʦ ʛʠ ʤʘʨʢʠʨʘʪʝ ʚ ʧʦʣʝʪʦ Layers, 
ʱʨʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ ʤʠ ʢhʘʪʘ ʚ̡ ʨʭʫ ʪʷʭ ʠ ʦʪ ʧʦʷʚʠʣʦʪʦ ʩʝ ʢʦʥʪʝʢʩʪʥʦ ʤʝʥʶ 

ʠʟʙʝʨʝʪʝ Remove Layer.  

 

ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ Landsat-8 ʚ QGIS.  

ʇʦ ʥʷʢʦʡ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʥʘʯʠʥʠ, ʦʪ ʜʠʨʝʢʪʦʨʠʷʪʘ ʩ ʧʨʠʤʝʨʥʠ ʜʘʥʥʠ \DATA\LANDSAT-
8 ʦʪʚʦʨʝʪʝ ʝʜʥʘʪʘ ʦʪ ʧʘʧʢʠʪʝ ʠ ʟʘʨʝʜʝʪʝ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʝʜʠʥʘʜʝʩʝʪʪʝ ʢʘʥʘʣʘ, ʦʪʙʝʣʷʟʘʥʠ 

ʩ _B1.TIF, _B2.TIF, _B3.TIF, é, ʜʦ _B11.TIF ʚ ʢʨʘʷ ʥʘ ʠʤʝʪʦ. ʇʦʜʨʝʜʝʪʝ ʛʠ ʩʧʦʨʝʜ ʥʦʤʝʨʘ ʥʘ 

ʢʘʥʘʣʘ, ʢʘʢʪʦ ʝ ʥʘ ʌʠʛʫʨʘ 13. ɺʩʠʯʢʠ ʢʘʥʘʣʠ ʩʘ ʟʘʨʝʜʝʥʠ ʢʘʪʦ ʦʪʜʝʣʥʠ ʩʣʦʝʚʝ, 

ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʯʝʨʥʦ-ʙʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ (ʧʦ-ʪʦʯʥʦ ʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʩʘ ʤʦʥʦʭʨʦʤʥʠ ï ʩ 

ʨʘʟʣʠʯʥʠ ʥʶʘʥʩʠ ʥʘ ʩʠʚʦʪʦ). ɺ ʊʘʙʣʠʮʘ 1 ʩʘ ʧʦʢʘʟʘʥʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʝʟʦʣʶʮʠʷ, 

ʩʧʝʢʪʨʘʣʥʠʷ ʦʙʭʚʘʪ, ʦʧʠʩʘʥʠʝ ʠ ʪʠʧ̡ʪ ʥʘ ʩʝʥʟʦʨʘ ʟʘ ʢʘʥʘʣʠʪʝ ʦʪ ʩʘʪʝʣʠʪʘ Landsat-8.  
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ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʥʘʣʠʪʝ ʠ ʩʝʥʟʦʨʠʪʝ ʦʪ ʩʘʪʝʣʠʪʘ Landsat-8.  

ʂʘʥʘʣ ʈʝʟʦʣʶʮʠʷ  ɺ̡ ʣʥʦʚʠ 

ʜʠʘʧʘʟʦʥ (Õm) 

ʆʧʠʩʘʥʠʝ ʉʝʥʟʦʨ 

1 30 m 0.433 ï 0.453 ʂʨʘʡʙʨʝʞʥʠ ʚʦʜʠ / ɸʝʨʦʟʦʣʠ Operational Land Imager (OLI) 

2 30 m 0.450 ï 0.515 ʉʠʥ OLI 

3 30 m 0.525 ï 0.600 ɿʝʣʝʥ OLI 

4 30 m 0.630 ï 0.680 ʏʝʨʚʝʥ OLI 

5 30 m 0.845 ï 0.885 ɹʣʠʟʢʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (NIR) OLI 

6 60 m 1.560 ï 1.660 ʂʲʩʦʚʲʣʥʦʚʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (SWIR) OLI 

7 30 m 2.100 ï 2.300 ʂʲʩʦʚʲʣʥʦʚʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (SWIR) OLI 

8 15 m 1.360 ï 1.390 ʇʘʥʭʨʦʤʘʪʠʯʝʥ ʢʘʥʘʣ OLI 

9 30 m 0.52 ï 0.90 ʇʝʨʝʩʪʘ ʦʙʣʘʯʥʦʩʪ OLI 

10 100 m 10.6 ï 11.19 ʊʝʨʤʘʣʥʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (TIR) Thermal Infrared Sensor (TIRS) 

11 100 m 11.5 ï 12.51 ʊʝʨʤʘʣʥʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (TIR) TIRS 

 

ʂʘʪʦ ʠʟʢʣʶʯʚʘʪʝ ʚʠʜʠʤʦʩʪʪʘ ʥʘ ʩʣʦʝʚʝʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʦʪʛʦʨʝ ʥʘʜʦʣʫ, ʨʘʟʛʣʝʜʘʡʪʝ ʢʘʢ 

ʠʟʛʣʝʞʜʘʪ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ. ʄʦʞʝ ʜʘ ʫʚʝʣʠʯʠʪʝ ʚʲʨʭʫ ʥʷʢʦʷ ʯʘʩʪ ʦʪ 

ʩʥʠʤʢʘʪʘ, ʟʘ ʜʘ ʚʠʜʠʪʝ ʢʘʢ ʩʝ ʤʝʥʠ ʦʩʚʝʪʝʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ ʚ ʨʘʟʣʠʯʥʠʪʝ ʢʘʥʘʣʠ. ɺʩʝʢʠ 

ʝʜʠʥ ʦʪ ʢʘʥʘʣʠʪʝ ʧʦʢʘʟʚʘ ʦʪʨʘʞʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʟʘʩʥʝʤʘʥʠʪʝ ʦʙʝʢʪʠ ʦʪ ʟʝʤʥʘʪʘ 

ʧʦʚ̡ʨʭʥʦʩʪ ʚ ʜʘʜʝʥʠʷ ʩʧʝʢʪʨʘʣʝʥ ʦʙʭʚʘʪ. ʊʘʢʘ ʝʜʠʥ ʠ ʩʲʱʠ ʦʙʝʢʪ ʤʦʞʝ ʜʘ ʠʟʛʣʝʞʜʘ ʧʦ-

ʪʲʤʝʥ ʚ ʥʢ̫ʦʠ ʢʘʥʘʣʠ, ʧʦʥʝʞʝ ʚ ʪʝʭʥʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʠʥʪʝʨʚʘʣʠ ʧʦʛʣʲʘɦ ʧʦ-ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ, ʘ ʚ ʜʨʫʛʠ ʢʘʥʘʣʠ ʤʦʞʝ ʜʘ ʠʟʛʣʝʞʜʘ ʧʦ-ʩʚʝʪʲʣ, ʟʘʱʦʪʦ ʧʦ-ʩʠʣʥʦ 

ʦʪʨʘʟʚ̫ʘ ʩʣʲʥʯʝʚʘʪʘ ʝʥʝʨʛʠʷ ʚ ʪʝʭʥʠʪʝ ʜʠʘʧʘʟʦʥʠ. ʀʟʙʠʨʘʡʢʠ ʠʢʦʥʢʘʪʘ ʟʘ ʠʥʬʦʨʤʘʮʠʷ  

ʤʦʞʝʪʝ ʜʘ ʱʨʘʢʘʪʝ ʚʲʨʭʫ ʚʩʝʢʠ ʧʠʢʩʝʣ ʠ ʜʘ ʚʠʜʠʪʝ ʥʝʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʦʪʨʘʞʝʥʠʝ ʚ 

ʤʘʨʢʠʨʘʥʠʷ ʢʘʥʘʣ. ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʩʪʦʡʥʦʩʪ 0 ʩʝ ʟʘʜʘʚʘ ʟʘ ʨʘʤʢʘʪʘ ʦʢʦʣʦ ʩʮʝʥʘʪʘ, 

ʢʜ̡ʝʪʦ ʥ̫ ʤʘ ʜʘʥʥʠ. ʊʘʟʠ ʨʘʤʢʘ ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʟʘʚʲʨʪʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʩʧʨʷʤʦ ʩʝʚʝʨʘ.  

ɿʘ ʜʘ ʨʘʟʛʣʝʜʘʪʝ ʧʘʨʘʤʝʪʨʠʪʝ ʠ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʚʩʝʢʠ ʦʪ ʩʣʦʝʚʝʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʱʨʘʢʥʝʪʝ 

ʜʚʘ ʧʲʪʠ ʩ ʤʠʰʢʘʪʘ ʚʲʨʭʫ ʜʘʜʝʥʠʷ ʩʣʦʡ ʠʣʠ ʚʝʜʥʲʞ ʩ ʜʝʩʝʥ ʙʫʪʦʥ ʠ ʦʪ ʧʦʷʚʠʣʦʪʦ ʩʝ 

ʢʦʥʪʝʢʩʪʥʦ ʤʝʥʶ ʜʘ ʠʟʙʝʨʝʪʝ Properties. ɺ ʧʦʷʚʠʣʠʷʪ ʩʝ ʧʨʦʟʦʨʝʮ Layer Properties, ʦʪ ʣʷʚʘʪʘ 
ʩʪʨʘʥʘ ʤʦʞʝ ʜʘ ʠʟʙʠʨʘʪʝ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʧʘʨʘʤʝʪʨʠ ʠ ʥʘʩʪʨʦʡʢʠ: ʀʥʬʦʨʤʘʮʠʷ, ʀʟʪʦʯʥʠʢ, 

ʉʠʤʚʦʣʠʟʠʨʘʥʝ, ʇʨʦʟʨʘʯʥʦʩʪ, ʍʠʩʪʦʛʨʘʤʘ, ʠ ʪ.ʥ. ʅʝʢʘ ʦʙʲʨʥʝʤ ʧʦ-ʜʝʪʘʡʣʥʦ ʚʥʠʤʘʥʠʝ ʥʘ 

ʜʚʝ ʦʪ ʛʨʫʧʠʪʝ ï ʀʥʬʦʨʤʘʮʠʷ (Information) ʠ ʉʠʤʚʦʣʠʟʠʨʘʥʝ (Symbology). 

ʅʘ ʌʠʛʫʨʘ 14 ʝ ʧʦʢʘʟʘʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʝʪʠʷ ʢʘʥʘʣ. ʄʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʠʤʝʪʦ ʥʘ ʬʘʡʣʘ, 

ʢʲʜʝ ʩʝ ʥʘʤʠʨʘ, ʛʦʣʝʤʠʥʘʪʘ ʠ ʪ.ʥ. ʆʩʚʝʥ ʪʦʚʘ ʩʘ ʧʦʢʘʟʘʥʠ ʢʨʘʡʥʠʪʝ ʢʦʦʨʜʠʥʘʪʠ ʥʘ ʧʣʦʱʪʘ 

ʥʘ ʟʘʩʥʝʤʘʥʝ, ʙʨʦʷ ʥʘ ʨʝʜʦʚʝʪʝ ʠ ʢʦʣʦʥʠʪʝ ʚ ʨʘʩʪʝʨʥʠʷ ʬʘʡʣ ʠ ʜʨ.  
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ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʠʧʘ ʥʘ ʜʘʥʥʠʪʝ (ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʨʝʟʦʣʁʮʠ̫) ï ʚ ʩʣʫʯʘʷ ʪʝ ʩʘ 16-

ʙʠʪʦʚʠ ʮʝʣʦʯʠʩʣʝʥʠ, ʧʦʣʦʞʠʪʝʣʥʠ ʩʪʦʡʥʦʩʪʠ. 16-ʙʠʪʦʚʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʜʘʚʘ ʤʥʦʛʦ ʧʦ-

ʜʦʙʨʘ ʜʝʪʘʡʣʥʦʩʪ ʥʘ ʟʘʩʥʝʤʘʥʝ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 8-ʙʠʪʦʚʠʪʝ ʩʝʥʟʦʨʠ ʦʪ ʧʦ-ʩʪʘʨʠʪʝ ʤʠʩʠʠ ʥʘ 

ʩʘʪʝʣʠʪʠʪʝ Landsat. ɸʢʦ ʠʟʚʲʨʰʚʘʪʝ ʤʘʪʝʤʘʪʠʯʥʠ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʠʪʝ ʦʪ ʢʘʥʘʣʠʪʝ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʦʙʨʲʱʘʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ, ʟʘ ʜʘ ʩʲʦʙʨʘʟʠʪʝ 

ʢʘʢʲʚ ʪʠʧ ʥʘ ʜʘʥʥʠʪʝ ʜʘ ʟʘʜʘʜʝʪʝ ʟʘ ʨʝʟʫʣʪʘʥʪʥʠʷ ʬʘʡʣ. 

ʊʫʢ ʤʦʞʝʪʝ ʜʘ ʚʠʜʠʪʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʩʪʦʡʥʦʩʪʠʪʝ ʦʪ ʜʘʜʝʥʠʷ ʢʘʥʘʣ, ʢʘʪʦ 

ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ, ʩʨʝʜʥʘ ʩʪʦʡʥʦʩʪ, ʩʪʘʥʜʘʨʪʥʦ ʦʪʢʣʦʥʝʥʠʝ ʠ ʪ.ʥ.  

ɺ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʧʦʢʘʟʘʥʘ ʠ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʷʪʦ ʜʦʩʪʘʚʯʠʢʲʪ ʝ ʧʨʦʝʢʪʠʨʘʣ 

ʠʟʦʙʨʘʞʝʥʠʝʪʦ. 

 

 

ʌʠʛʫʨʘ 14. ʇʨʦʟʦʨʝʮ ʩ ʥʘʩʪʨʦʡʢʠʪʝ (ʧʦʣʝ ʀʥʬʦʨʤʘʮʠʷ) ʟʘ ʧʝʪʠ ʢʘʥʘʣ ʦʪ ʧʨʠʤʝʨʥʦʪʦ Landsat-8 ʠʟʦʙʨʘʞʝʥʠʝ. 
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ɺʝʯʝ ʦʙʲʨʥʘʭʤʝ ʚʥʠʤʘʥʠʝ, ʯʝ ʩʥʠʤʢʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʠʟʛʣʝʞʜʘʪ ʨʘʟʣʠʯʥʦ ï ʥ̫ ʢʦʠ ʩʘ 

ʧʦ-ʪʲʤʥʠ ʢʘʪʦ ʮʷʣʦ, ʘ ʜʨʫʛʠ ʩʘ ʧʦ-ʩʚʝʪʣʠ. ʂʦʥʢʨʝʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʧʠʢʩʝʣʠʪʝ ʟʘʚʠʩʷʪ 

ʢʘʢʪʦ ʦʪ ʥʠʚʦʪʦ ʥʘ ʦʪʨʘʞʝʥʠʝ ʥʘ ʩʣʥ̡ʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ ʦʪ ʦʙʝʢʪʠʪʝ, ʪʘʢʘ ʠ ʦʪ 

ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʩʝʥʟʦʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʩʣʝʜʥʘʪʘ, ʩʪʦʡʥʦʩʪʠʪʝ 

ʤʦʛʘʪ ʜʘ ʚʘʨʠʨʘʪ ʚ ʧʦ-ʪʝʩʥʠ ʠʣʠ ʧʦ-ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ. ʅʘʧʨʠʤʝʨ, ʥʘ ʌʠʛʫʨʘ 15 ʩʝ ʚʠʞʜʘ, ʯʝ 

ʦʪʨʘʞʝʥʠʝʪʦ ʚ ʧʝʪʠ ʢʘʥʘʣ ʦʪ ʪʦʚʘ ʠʟʦʙʨʘʞʝʥʠʝ ʚʘʨʠʨʘ ʦʪ 0 ʜʦ 65535 ʝʜʠʥʠʮʠ. ʆʪʨʘʞʝʥʠʝ 0 

ʙʠʭʘ ʠʤʘʣʠ ʦʙʝʢʪʠ, ʢʦʠʪʦ ʥʘʧʲʣʥʦ ʧʦʛʣʲʱʘʪ ʩʣʲʥʯʝʚʘʪʘ ʨʘʜʠʘʮʠʷ. ʊʘʢʠʚʘ ʥʘʧ̡ʣʥʦ ʯʝʨʥʠ 

ʦʙʝʢʪʠ ʥʝ ʙʠʭʤʝ ʦʪʢʨʠʣʠ ʥʘ ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʟʘʪʦʚʘ ʩʲʩ ʩʪʦʡʥʦʩʪʠ 0 ʦʙʠʢʥʦʚʝʥʦ ʩʝ 

ʦʪʙʝʣʷʟʚʘʪ ʧʠʢʩʝʣʠʪʝ ʦʪ ʨʘʤʢʘʪʘ ʦʢʦʣʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ, ʚ ʢʦʠʪʦ ʥʷʤʘ ʜʘʥʥʠ. ʄʘʢʩʠʤʘʣʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʧʲʢ ʩʘ ʭʘʨʘʢʪʝʨʥʠ ʟʘ ʦʙʝʢʪʠʪʝ ʦʪ ʩʥʠʤʢʘʪʘ, ʢʦʠʪʦ ʥʘʡ-ʩʠʣʥʦ ʦʪʨʘʟʷʚʘʪ 

ʩʣʲʥʯʝʚʘʪʘ ʝʥʝʨʛʠʷ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʩʧʦʨʝʜ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʯʦʚʝʰʢʦʪʦ ʦʢʦ ʤʦʞʝ ʜʘ 

ʨʘʟʣʠʯʘʚʘ ʤʝʞʜʫ 30 ʜʦ 500 ʥʶʘʥʩʘ ʥʘ ʩʠʚʦʪʦ, ʘ ʤʦʥʦʭʨʦʤʘʪʠʯʥʘʪʘ ʨʝʟʦʣʶʮʠ̫ ʥʘ 

ʤʦʥʠʪʦʨʠʪʝ ʠ ʪʝʣʝʚʠʟʦʨʠʪʝ ʥʘʡ-ʯʝʩʪʦ ʝ 8-ʙʠʪʦʚʘ. ʇʦʨʘʜʠ ʪʦʚʘ, ʧʨʠ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʥʘ ʝʢʨʘʥʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘʤʝ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʚ 256 

ʥʠʚʘ ʥʘ ʩʠʚʦʪʦ, ʟʘ ʜʘ ʛʠ ʚʠʞʜʘʤʝ ʧʦ-ʷʩʥʦ ʠ ʜʘ ʨʘʟʣʠʯʘʚʘʤʝ ʦʙʝʢʪʠʪʝ ʧʦ-ʜʦʙʨʝ.  

 

 

ʌʠʛʫʨʘ 15. ʇʨʦʟʦʨʝʮ ʩ ʥʘʩʪʨʦʡʢʠʪʝ ʟʘ ʉʠʤʚʦʣʠʟʘʮʠ̫ ʟʘ ʧʝʪʠ ʢʘʥʘʣ ʦʪ ʟʘʨʝʜʝʥʦʪʦ ʧʨʠʤʝʨʥʦ Landsat-8 

ʠʟʦʙʨʘʞʝʥʠʝ. 
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ɺ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ QGIS (ʌʠʛʫʨʘ 15) ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʩʝ ʧʨʝʜʣʘʛʘ ʦʧʮʠʷʪʘ Stretch to MinMax, 
ʢʦʝʪʦ ʝ ʣʠʥʝʡʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʷ ʨʘʟʤʘʭ ʥʘ ʜʘʥʥʠʪʝ (ʚ ʩʣʫʯʘʷ ʦʪ 0 ʜʦ 

65535) ï ʢʲʤ ʠʥʪʝʨʚʘʣʘ ʦʪ 0 ʜʦ 255. ɸʢʦ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʚʩʝ ʦʱʝ ʥʝ ʝ ʜʦʩʪʘʪʲʯʥʦ ʩ̫ʥʦ, 

ʧʨʠʣʦʞʝʪʝ Cumulative count cut, ʢʦʝʪʦ ʧʨʠʩʲʞʜʘ ʥʘ ʥʘʡ-ʪʲʤʥʠʪʝ 2% ʦʪ ʧʠʢʩʝʣʠʪʝ ʩʪʦʡʥʦʩʪ 

0, ʘ ʥʘ ʥʘʡ- ʨ̫ʢʠʪʝ 2% ï ʩʪʦʡʥʦʩʪ 255. ʊʘʢʘ ʦʩʪʘʥʘʣʠʪʝ 96% ʦʪ ʧʠʢʩʝʣʠʪʝ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ 

ʠʥʪʝʨʚʘʣʘ ʦʪ 1 ʜʦ 254 ʠ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʠʟʛʣʝʞʜʘ ʜʦʩʪʘ ʧʦ-ʷʨʢʦ ʠ ʢʦʥʪʨʘʩʪʥʦ.  

ʆʧʠʪʘʡʪʝ ʠ ʥʘʩʪʨʦʡʢʘʪʘ Mean +/- standard deviation. ʇʨʠ ʥʝʷ ʥʘ ʧʠʢʩʝʣʠʪʝ ʩʲʩ ʩʪʦʡʥʦʩʪʠ 

ʧʦ-ʤʘʣʢʠ ʦʪ ʩʨʝʜʥʘʪʘ ʤʠʥʫʩ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʩʝ ʧʨʠʩʲʞʜʘ 0, ʘ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʧʦ-

ʚʠʩʦʢʠ ʦʪ ʩʨʝʜʥʘʪʘ ʧʣʶʩ ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ ʩʝ ʧʨʠʩʲʞʜʘ 255. ʆʩʪʘʥʘʣʠʪʝ ʩʪʦʡʥʦʩʪʠ 

ʥʘ ʧʠʢʩʝʣʠʪʝ, ʧʦʧʘʜʘʱʠ ʚ ʠʥʪʝʨʚʘʣʘ [-ʩʪʘʥʜʘʨʪʥʦʪʦ ʦʪʢʣʦʥʝʥʠʝ; +ʩʪʘʥʜʘʨʪʥʦʪʦ 

ʦʪʢʣʦʥʝʥʠʝ], ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʣʠʥʝʡʥʦ ʚ ʠʥʪʝʨʚʘʣʘ ʦʪ 1 ʜʦ 254. 

ʉʣʝʜ ʢʘʪʦ ʧʨʠʣʦʞʠʪʝ ʝʜʠʥ ʠ ʩʲʱ ʤʝʪʦʜ ʟʘ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʢʘʥʘʣʠ (ʥʘʧʨʠʤʝʨ 

Stretch to MinMax > Cumulative count cut), ʨʘʟʛʣʝʜʘʡʪʝ ʦʪʥʦʚʦ ʦʪʜʝʣʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠ̫ʪʘ, ʟʘ 

ʜʘ ʜʦʙʠʝʪʝ ʧʨʝʜʩʪʘʚʘ ʢʘʢ ʠʟʛʣʝʞʜʘʪ ʨʘʟʣʠʯʥʠʪʝ ʦʙʝʢʪʠ ʚ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ.  

ʅʝʢʘ ʦʙʲʨʥʝʤ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʨʘʟʣʠʯʥʘʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ ʥʘ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ. 

Landsat-8 ʠʤʘ ʝʜʠʥ ʧʘʥʭʨʦʤʘʪʠʯʝʥ ʢʘʥʘʣ ʩ ʨʝʟʦʣʁʮʠʷ 15 m, ʥʦʤʝʨʠʨʘʥ ʢʘʪʦ ʦʩʤʠ ʠ 

ʟʘʩʥʝʤʘʱ ʚ ʧʦ-ʰʠʨʦʢ ʠʥʪʝʨʚʘʣ ʦʪ ʚʠʜʠʤʠʷ ʩʧʝʢʪʲʨ (ʌʠʛʫʨʘ 7, ʌʠʛʫʨʘ 8, ʊʘʙʣʠʮʘ 1). 

ɼʨʫʛʠʪʝ ʢʘʥʘʣʠ ʦʪ ʚʠʜʠʤʠ̫ ʠ ʢʩ̡ʦʚʲʣʥʦʚʠʷ ʠʥʬʨʘʯʝʨʚʝʥ ʜʠʘʧʘʟʦʥʠ ʩʘ ʩ ʨʝʟʦʣʶʮʠʷ 30 m, 

ʦʩʚʝʥ ʰʝʩʪʠ ʢʘʥʘʣ, ʢʦʡʪʦ ʝ ʩ 60 m. ʊʝʨʤʘʣʥʠʪʝ ʜʝʩʝʪʠ ʠ ʝʜʠʥʘʜʝʩʝʪʠ ʢʘʥʘʣʠ ʧʲʢ ʩʘ ʩ 

ʨʘʟʨʝhʘʚʘʱʘ ʩʧʦʩʦʙʥʦʩʪ ʦʪ 100 m.  

 

 

ʌʠʛʫʨʘ 16. ʂʦʥʪʝʢʩʪʥʦ ʤʝʥʶ ʩ ʥʘʩʪʨʦʡʢʠ ʟʘ ʩʣʦʷ. ɺʢʣʶʯʚʘ ʩʝ ʢʘʪʦ ʱʨʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ 

ʚʲʨʭʫ ʠʟʙʨʘʥʠʷ ʩʣʦʡ. 
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ɿʘ ʜʘ ʜʦʙʠʝʪʝ ʧʨʝʜʩʪʘʚʘ ʟʘ ʨʘʟʣʠʯʠʷʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʝʟʦʣʶʮʠʷ, ʧʨʝʤʝʩʪʝʪʝ ʩʣʦʝʚʝʪʝ 

ʩ ʢʘʥʘʣʠʪʝ 8, 4, 6 ʠ 10 ʥʘʡ-ʦʪʛʦʨʝ ʠ ʠʟʢʣʶʯʝʪʝ ʦʩʪʘʥʘʣʠʪʝ. ʋʚʝʣʠʯʝʪʝ ʪʘʢʘ, ʯʝ ʜʘ ʚʠʞʜʘʪʝ 

ʜʝʪʘʡʣʠʪʝ ʥʘʧʨʠʤʝʨ ʥʘ ʥʷʢʦʝ ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ. ɿʘ ʮʝʣʪʘ ʤʦʞʝ ʜʘ ʱʨʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ 

ʤʠʰʢʘʪʘ ʚʲʨʭʫ ʢʘʥʘʣ 8 ʠ ʦʪ ʧʦʷʚʠʣʦʪʦ ʩʝ ʢʦʥʪʝʢʩʪʥʦ ʤʝʥʶ ʜʘ ʠʟʙʝʨʝʪʝ Zoom to Native 
Resolution (100%) ï ʪʦʚʘ ʫʚʝʣʠʯʘʚʘ ʪʝʢʫʱʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʪʘʢʘ, ʯʝ ʝʜʠʥ ʥʝʛʦʚ ʧʠʢʩʝʣ ʜʘ ʩʝ 

ʠʟʦʙʨʘʟʷʚʘ ʦʪ ʝʜʠʥ ʧʠʢʩʝʣ ʦʪ ʝʢʨʘʥʘ (ʌʠʛʫʨʘ 16). ʋʚʝʣʠʯʝʪʝ ʦʱʝ ʤʘʣʢʦ ʟʘ ʜʘ ʚʠʜʠʪʝ ʧʦ-

ʷʩʥʦ ʧʠʢʩʝʣʠʪʝ ʥʘ ʢʘʥʘʣ 8, ʢʘʢʪʦ ʝ ʥʘ ʌʠʛʫʨʘ 16. ʇʦʩʣʝ ʠʟʢʣʶʯʝʪʝ ʚʠʜʠʤʦʩʪʪʘ ʥʘ ʩʣʦʷ ʩ 

ʢʘʥʘʣ 8 ʟʘ ʜʘ ʚʠʜʠʪʝ ʦʪʜʦʣʫ ʣʝʞʘʱʠʷ ʢʘʥʘʣ 4. ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʢʣʶʯʝʪʝ ʠ ʢʘʥʘʣʠʪʝ 4 ʠ 6. 

ʊʘʢʘ ʱʝ ʚʠʜʠʪʝ ʢʘʢ ʝʜʥʠ ʠ ʩʲʱʠ ʦʙʝʢʪʠ ʩʝ ʠʟʦʙʨʘʟʷʚʘʪ ʚ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʩ ʨʘʟʣʠʯʥʠ 

ʨʘʟʨʝʰʘʚʘʱʠ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʦʚʘ ʚʠ ʜʘʚʘ ʧʨʝʜʩʪʘʚʘ ʦʙʝʢʪʠ ʩ ʢʘʢʚʘ ʛʦʣʝʤʠʥʘ ʙʠʭʪʝ ʤʦʛʣʠ ʜʘ 

ʨʘʟʣʠʯʘʚʘʪʝ ʠ ʢʘʨʪʠʨʘʪʝ ʦʪ ʚʩʷʢʘ ʩʥʠʤʢʘ. ʆʙʠʢʥʦʚʝʥʦ, ʟʘ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʠʤ ʜʘʜʝʥ ʦʙʝʢʪ ʦʪ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ, ʪʦʡ ʪʨʷʙʚʘ ʜʘ ʝ ʩ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʥʷʢʦʣʢʦ ʩʲʩʝʜʥʠ ʧʠʢʩʝʣʘ.  

 

ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ASTER ʚ QGIS.  

ʉʝʛʘ ʥʝʢʘ ʨʘʟʛʣʝʜʘʤʝ ʩʮʝʥʘ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘ ASTER, ʤʦʥʪʠʨʘʥ ʥʘ ʙʦʨʜʘ ʥʘ ʩʘʪʝʣʠʪʘ Terra. ɺ 

ʧʦʣʝʪʦ Browser ʦʪʠʜʝʪʝ ʜʦ ʧʘʧʢʘʪʘ ʩ ʧʨʠʤʝʨʥʠ ʜʘʥʥʠ \DATA\ASTER. ʑʝ ʚʠʜʠʪʝ ʬʘʡʣ, 

ʟʘʧʦʯʚʘʱ ʩ AST_L1B_, ʢʦʝʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʪʦʚʘ ʩʘ ʜʘʥʥʠ ʦʪ ASTER, ʦʙʨʘʙʦʪʝʥʠ ʚ ʥʠʚʦ L1B, ʘ 
ʨʘʟʰʠʨʝʥʠʝʪʦ .hdf ʫʢʘʟʚʘ, ʯʝ ʜʘʥʥʠʪʝ ʩʘ ʚ hdf-ʬʦʨʤʘʪ. ʍʚʘʥʝʪʝ ʬʘʡʣʘ ʠ ʛʦ ʧʫʩʥʝʪʝ ʚʜʷʩʥʦ, ʚ 

ʧʦʣʝʪʦ ʥʘ ʢʘʨʪʘʪʘ. ʇʨʦʛʨʘʤʘʪʘ ʱʝ ʧʨʦʯʝʪʝ ʜʘʥʥʠʪʝ ʠ ʱʝ ʠʟʚʝʜʝ ʧʨʦʟʦʨʝʮ ʩ ʥʘʣʠʯʥʠʪʝ 

ʢʘʥʘʣʠ ʦʪ ʠʟʦʙʨʘʞʝʥʠʝʪʦ (ʌʠʛʫʨʘ 17), ʧʦʜʨʝʜʝʥʠ ʧʦ ʘʟʙʫʯʝʥ ʨʝʜ. ɺʥʠʤʘʥʠʝ: ʚʲʟʤʦʞʥʦ ʝ ʜʘ 

ʧʦʣʫʯʠʪʝ ʩʲʦʙʱʝʥʠʝ ʟʘ ʛʨʝʰʢʘ ʘʢʦ ʚ ʧʲʪʷ ʜʦ ʜʘʥʥʠʪʝ ʠʤʘʪʝ ʧʘʧʢʘ ʠʣʠ ʩʠʤʚʦʣʠ ʥʘ ʢʠʨʠʣʠʮʘ 

ï ʠʟʧʦʣʟʚʘʡʪʝ ʩʘʤʦ ʠʤʝʥʘ ʥʘ ʣʘʪʠʥʠʮʘ, ʙʝʟ ʩʧʝʮʠʘʣʥʠ ʩʠʤʚʦʣʠ.  

ʂʘʢʪʦ ʚʠʞʜʘʪʝ, ASTER ʟʘʩʥʝʤʘ ʚ 14 ʢʘʥʘʣʘ, ʢʘʪʦ ʧʲʨʚʠʪʝ ʪʨʠ ʩʘ ʚʲʚ ʚʠʜʠʤʘʪʘ ʜʦ ʙʣʠʟʢʘʪʘ 

ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ (VNIR). ʐʝʩʪʪʝ ʢʘʥʘʣʘ ʩ ʥʦʤʝʨʘ ʦʪ 4 ʜʦ 9 ʩʘ ʦʪ ʢʲʩʦʚʲʣʥʦʚʠʷ 

ʠʥʬʨʘʯʝʨʚʝʥ ʜʠʘʧʘʟʦʥ (SWIR). ʇʦʩʣʝʜʥʠʪʝ ʧʝʪ ʢʘʥʘʣʘ ʩ ʥʦʤʝʨʘ ʦʪ 10 ʜʦ 14 ʩʘ ʦʪ ʪʝʨʤʘʣʥʠʷ 

ʠʥʬʨʘʯʝʨʚʝʥ ʜʠʘʧʘʟʦʥ (TIR), ʪ.ʝ. ʪʝ ʧʨʝʜʩʪʘʚʷʪ ʪʝʨʤʘʣʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʦʙʝʢʪʠʪʝ ʦʪ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ (ʊʘʙʣʠʮʘ 2).  

ʆʩʚʝʥ ʪʦʚʘ, ASTER ʠʤʘ ʜʚʘ ʩʝʥʟʦʨʘ ʚ ʪʨʝʪʠ ʢʘʥʘʣ, ʥʦʤʝʨʠʨʘʥʠ ʢʘʪʦ 3N ʠ 3B. ʀ ʜʚʘʪʘ ʩʝʥʟʦʨʘ 

ʟʘʩʥʝʤʘʪ ʚ ʝʜʠʥ ʠ ʩʲʱ ʩʧʝʢʪʨʘʣʝʥ ʜʠʘʧʘʟʦʥ, ʥʦ 3N ʝ ʥʘʩʦʯʝʥ ʥʘʜʦʣʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ 

ʟʝʤʥʘʪʘ ʧʦʚʲʨʭʥʦʩʪ (Nadir), ʘ 3B ʝ ʥʘʩʦʯʝʥ ʥʘʟʘʜ ʧʦ ʪʨʘʝʢʪʦʨʠʷʪʘ ʥʘ ʣʝʪʝʥʝ (Back looking). 

ʊʘʢʘ ʩʝ ʧʦʣʫʯʘʚʘʪ ʜʚʝ ʩʥʠʤʢʠ ʥʘ ʝʜʠʥ ʠ ʩʲʱʠ ʫʯʘʩʪʲʢ ʦʪ ɿʝʤʷʪʘ, ʥʘʧʨʘʚʝʥʠ ʧʦʜ ʨʘʟʣʠʯʥʠ 

ʛ̡ʣʠ, ʢʦʝʪʦ ʜʘʚʘ ʚ̡ ʟʤʦʞʥʦʩʪ ʟʘ ʩʩ̡ʪʘʚʷʥʝ ʥʘ ʩʪʝʨʝʦ-ʠʟʦʙʨʘʞʝʥʠʷ. 

ɺʨʝʤʝʚʘʪʘ ʯʝʩʪʦʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ ʥʘ ASTER ʝ 16 ʜʝʥʘ. 

 

ʇʨʠ ʟʘʨʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ASTER (ʌʠʛʫʨʘ 17) ʚ ʢʚʘʜʨʘʪʥʠ ʩʢʦʙʠ ʩʘ ʠʟʧʠʩʘʥʠ ʠ ʨʘʟʤʝʨʠʪʝ ʚ 

ʧʠʢʩʝʣʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʚʩʝʢʠ ʢʘʥʘʣ, ʢʘʢʪʦ ʠ ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʘʟʨʝʰʘʚʘʱʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ASTER ʝ 15 m ʟʘ VNIR ʢʘʥʘʣʠʪʝ, 30 m ʟʘ SWIR 

ʢʘʥʘʣʠʪʝ ʠ 90 m ʟʘ ʢʘʥʘʣʠʪʝ ʦʪ TIR ʜʠʘʧʘʟʦʥʘ (ʌʠʛʫʨʘ 7). ɿʘʪʦʚʘ ʩʥʠʤʢʠʪʝ ʦʪ VNIR 
ʜʠʘʧʘʟʦʥʘ ʩʘ ʩ ʥʘʡ-ʤʥʦʛʦ ʧʠʢʩʝʣʠ, ʘ ʪʝʟʠ ʦʪ TIR ʜʠʘʧʘʟʦʥʘ ï ʩ ʥʘʡ-ʤʘʣʢʦ, ʤʘʢʘʨ ʠ ʜʘ 

ʟʘʩʥʝʤʘʪ ʝʜʥʘ ʠ ʩʲʱʘ ʧʣʦʱ. ʆʪ ʌʠʛʫʨʘ 17 ʠ ʊʘʙʣʠʮʘ 2 ʚʠʞʜʘʪʝ, ʯʝ VNIR ʠ SWIR 
ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ 8-ʙʠʪʦʚʠ, ʘ TIR ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʩʘ 16-ʙʠʪʦʚʠ.  
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ʉʲʱʦ ʪʘʢʘ, ʧʨʠ ʟʘʨʝʞʜʘʥʝ ʥʘ ASTER ʜʘʥʥʠ (ʌʠʛʫʨʘ 17) ʩʝ ʧʨʝʜʣʘʛʘ ʦʧʮʠʷʪʘ Add layers to a 
group, ʯʨʝʟ ʢʦʷʪʦ ʤʦʞʝʪʝ ʜʘ ʦʙʝʜʠʥʠʪʝ ʠʟʙʨʘʥʠʪʝ ʢʘʥʘʣʠ ʚ ʝʜʥʘ ʛʨʫʧʘ.  

 

 

ʌʠʛʫʨʘ 17. ɿʘʨʝʞʜʘʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ASTER ʚ QGIS. 

 

ʉ ʙʫʪʦʥʘ Add layers ʟʘʨʝʜʝʪʝ ʚʩʠʯʢʠ ʢʘʥʘʣʠ. ʄʦʞʝʪʝ ʜʘ ʛʠ ʧʦʜʨʝʜʠʪʝ ʠ ʧʦ ʩʧʝʢʪʨʘʣʥʠ 

ʜʠʘʧʘʟʦʥʠ, ʢʘʢʪʦ ʝ ʥʘ ʌʠʛʫʨʘ 18.  

ʈʘʟʛʣʝʜʘʡʪʝ ʠʟʦʙʨʘʞʝʥʠ̫ʪʘ ʦʪ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʥʘ ASTER, ʢʘʢʪʦ ʥʘʧʨʘʚʠʭʪʝ ʧʦ-ʛʦʨʝ ʩʲʩ 

ʩʮʝʥʘʪʘ ʦʪ Landsat. ʏʨʝʟ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʚʩʝʢʠ ʩʣʦʡ (Layer Properties ς Information) 

ʨʘʟʛʣʝʜʘʡʪʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʢʦʥʢʨʝʪʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ. ɺʘʞʥʦ: ʦʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ 

QGIS ʥʝ ʨʘʟʧʦʟʥʘʚʘ ʜʦʙʨʝ ʧʨʦʝʢʮʠʷʪʘ ʥʘ ASTER ʜʘʥʥʠʪʝ (ʨʘʟʜʝʣʘ Information ς Coordinate 
Reference System) ʠ ʠʟʧʠʩʚʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʙʝʟʠʤʝʥʥʘ (unnamed). 
ʇʦʥʘʩʪʦʷʱʝʤ QGIS ʠʤʘ ʠʟʚʝʩʪʥʠ ʟʘʪʨʫʜʥʝʥʠʷ ʩ ʯʝʪʝʥʝʪʦ ʥʘ ASTER ʜʘʥʥʠ ʠ ʧʨʠ ʧʦʩʣʝʜʚʘʱʠ 

ʦʧʝʨʘʮʠʠ ʩ ʪʷʭ ʯʝʩʪʦ ʜʘʚʘ ʩʲʦʙʱʝʥʠʷ ʟʘ ʛʨʝʰʢʠ. ɿʘʪʦʚʘ ʧʦ-ʢʲʩʥʦ ʱʝ ʪʨʷʙʚʘ ʜʘ ʠʟʧʦʣʟʚʘʤʝ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʫʢʘʟʚʘʥʝ ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ. 

ʇʨʠʣʦʞʝʪʝ ʥʘʩʪʨʦʡʢʠʪʝ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʥʘ ʢʦʥʪʨʘʩʪʘ, ʥʘʧʨʠʤʝʨ Stretch to MinMax > 
Cumulative count cut, ʟʘ ʜʘ ʚʠʞʜʘʪʝ ʧʦ-ʷʩʥʦ ʠʟʦʙʨʘʞʝʥʠʷʪʘ. 
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ʉʨʘʚʥʝʪʝ ʢʘʥʘʣʠ ʩ ʨʘʟʣʠʯʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʘʟʨʝʰʘʚʘʱʘ ʩʧʦʩʦʙʥʦʩʪ (15 m, 30 m, 90 m) ʟʘ 

ʜʘ ʧʦʣʫʯʠʪʝ ʧʨʝʜʩʪʘʚʘ ʢʘʢʚʠ ʦʙʝʢʪʠ ʩʘ ʨʘʟʣʠʯʠʤʠ ʧʨʠ ʪʝʟʠ ʨʝʟʦʣʶʮʠʠ. 

ʉʨʘʚʥʝʪʝ ʜʚʘʪʘ ʢʘʥʘʣʘ ʦʪ ʙʣʠʟʢʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪ 3N ʠ 3B. ʆʙʲʨʥʝʪʝ ʚʥʠʤʘʥʠʝ, ʯʝ 

ʩʥʠʤʢʘʪʘ ʦʪ ʥʘʩʦʯʝʥʠʷ ʥʘʟʘʜ ʩʝʥʟʦʨ (ʢʘʥʘʣ 3B) ʦʙʭʚʘʱʘ ʧʦ-ʛʦʣʷʤʘ ʧʣʦʱ ʠ ʯʝ ʦʙʝʢʪʠʪʝ ʦʪ 

ʥʝʷ ʩʘ ʠʟʤʝʩʪʝʥʠ ʩʧʨʷʤʦ ʨʝʘʣʥʦʪʦ ʠʤ ʧʦʣʦʞʝʥʠʝ ʦʪ 3N ï ʠ ʜʚʘʪʘ ʬʘʢʪʘ ʩʘ ʚ ʨʝʟʫʣʪʘʪ ʦʪ 

ʟʘʩʥʝʤʘʥʝʪʦ ʧʦʜ ʲʛʲʣ ʦʪ ʩʝʥʟʦʨʘ ʥʘ ʢʘʥʘʣ 3B.  

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘ ASTER. 

ʇʦʜʩʠʩʪʝʤʘ ʂʘʥʘʣ  ̄
ɼʲʣʞʠʥʘ ʥʘ 

ʚʲʣʥʘʪʘ (ɛm) 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʘ 

ʨʝʟʦʣʶʮʠ ̫

ʈʘʜʠʦʤʝʪʨʠʯʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ 

ɺʠʜʠʤ ʜʦ 

ʙʣʠʟʢ̡ 

ʠʥʬʨʘʯʝʨʚʝʥ 

ʜʠʘʧʘʟʦʥ  

(VNIR) 

1 0.52 ï 0.60 

15 m 8-ʙʠʪʦʚʘ 
2 0.63 ï 0.69 

3N 0.78 ï 0.86 

3B 0.78 ï 0.86 

ʂʲʩʦʚʣ̡ʥʦʚ 

ʠʥʬʨʘʯʝʨʚʝʥ 

ʜʠʘʧʘʟʦʥ 

(SWIR) 

4 1.60 ï 1.70 

30 m 8-ʙʠʪʦʚʘ 

5 2.145 ï 2.185 

6 2.185 ï 2.225 

7 2.235 ï 2.285 

8 2.295 ï 2.365 

9 2.360 ï 2.430 

ʊʝʨʤʘʣʝʥ 

ʠʥʬʨʘʯʝʨʚʝʥ 

ʜʠʘʧʘʟʦʥ 

(TIR) 

10 8.125 ï 8.475 

90 m 16-ʙʠʪʦʚʘ 

11 8.475 ï 8.825 

12 8.925 ï 9.275 

13 10.25 ï 10.95 

14 10.95 ï 11.65 
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ʌʠʛʫʨʘ 18. ɺʠʟʫʘʣʠʟʠʨʘʥʝ ʥʘ ʩʮʝʥʘ ʦʪ ASTER ʚ QGIS. 
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ʋʧʨʘʞʥʝʥʠʝ 3. ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʮʝʥʠʪʝ.  

ɺ ʪʦʚʘ ʫʧʨʘʞʥʝʥʠʝ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʥʷʢʦʠ ʧʦʭʚʘʪʠ ʟʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ, 

ʢʦʠʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʝʜʠ ʩʲʱʠʥʩʢʠ ̫ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ. ʊʘʢʘ 

ʥʘʧʨʠʤʝʨ, ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʨʦʮʝʩʠ ʧʦ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ, 

ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʨʝʟʦʣʶʮʠʷ ʠ ʧʨʦʝʢʮʠ̫ ʪʘ, ʩʲʩʪʘʚʷʥʝ ʥʘ ʤʦʟʘʡʢʠ, 

ʠʟʨ̫ʟʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʥʠ ʫʯʘʩʪʲʮʠ ʠ ʪ.ʥ. 

ʆʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʦʪ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ ʤʫʣʪʠʩʧʝʢʪʨʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠ̫ ʦʪʯʠʪʘʪ ʨʘʟʣʠʯʠʷʪʘ ʚ 

ʦʪʨʘʞʘʪʝʣʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʥʘʟʝʤʥʠʪʝ ʦʙʝʢʪʠ ʚ ʦʪʜʝʣʥʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʠʥʪʝʨʚʘʣʠ. ɺ ʪʘʟʠ 

ʚʨʲʟʢʘ ʯʝʩʪʦ ʩʝ ʥʘʣʘʛʘ ʩʲʚʤʝʩʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʥʷʢʦʣʢʦ ʢʘʥʘʣʘ, ʢʘʢʪʦ ʟʘ 

ʩʲʩʪʘʚʷʥʝ ʥʘ ʮʚʝʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʪʘʢʘ ʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠʪʝ. ɺ ʪʘʢʠʚʘ ʩʣʫʯʘʠ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ ʜʘʥʥʠʪʝ ʦʪ ʠʥʪʝʨʝʩʫʚʘʱʠʪʝ ʥʠ 

ʢʘʥʘʣʠ ʚ ʝʜʠʥ ʬʘʡʣ, ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʙʲʜʘʪ ʟʘʝʜʥʦ ʦʙʨʘʙʦʪʚʘʥʠ. ɸʢʦ ʠʤʘ ʨʘʟʣʠʢʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘʪʘ ʠʣʠ ʨʘʜʠʦʤʝʪʨʠʯʥʘʪʘ ʨʝʟʦʣʶʮʠʠ, ʪʦ ʧʨʠ ʦʙʝʜʠʥʷʚʘʥʝʪʦ ʚʩʠʯʢʠ ʢʘʥʘʣʠ 

ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʨʝʦʙʨʘʟʫʚʘʪ ʚ ʝʜʥʘ ʠ ʩʲʱʘ ʨʝʟʦʣʶʮʠ̫  (ʠʥʘʯʝ ʥʤ̫ʘ ʜʘ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʦʙʝʜʠʥʝʥʠ ʚ ʝʜʠʥ ʬʘʡʣ). 

 

ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ Landsat-8 ʠʟʦʙʨʘʞʝʥʠʝ.  

ɺ ʧʨʝʜʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ ʩʝ ʟʘʧʦʟʥʘʭʤʝ ʩʲʩ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʩʘʪʝʣʠʪʘ Landsat-8 ʠ 

ʨʘʟʛʣʝʜʘʭʤʝ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ. ɺ ʛʝʦʣʦʞʢʘʪʘ ʧʨʘʢʪʠʢʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠʪʝ ʦʪ 

ʚʠʜʠʤʘʪʘ, ʙʣʠʟʢʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʠ ʢʲʩʦʚʲʣʥʦʚʘʪʘ ʠʥʬʨʘʯʝʨʚʝʥʘ ʦʙʣʘʩʪʠ ʦʪ ʩʧʝʢʪʲʨʘ 

(ʌʠʛʫʨʘ 7, ʌʠʛʫʨʘ 8), ʟʘʪʦʚʘ ʩʝʛʘ ʱʝ ʦʙʝʜʠʥʠʤ ʢʘʥʘʣʠʪʝ ʦʪ 1 ʜʦ 7 ʚ ʝʜʠʥ ʬʘʡʣ. ʅʘ ʧʨʘʢʪʠʢʘ 

ʢʘʥʘʣ 1 ʩʲʱʦ ʠʤʘ ʦʛʨʘʥʠʯʝʥʦ ʛʝʦʣʦʞʢʦ ʧʨʠʣʦʞʝʥʠʝ, ʥʦ ʱʝ ʛʦ ʦʩʪʘʚʠʤ, ʟʘ ʜʘ ʥʝ ʩʝ ʦʙʨ̡ʢʚʘ 

ʥʦʤʝʨʘʮʠʷʪʘ ʥʘ ʢʘʥʘʣʠʪʝ. ʆʪ ʌʠʛʫʨʘ 7 ʠ ʌʠʛʫʨʘ 8 ʚʠʞʜʘʪʝ, ʯʝ ʥʦʤʝʨʘʮʠʷʪʘ ʥʘ ʢʘʥʘʣʠʪʝ 

ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʧʲʪʥʠʮʠ ʦʪ ʩʝʨʠʷʪʘ Landsat ʝ ʨʘʟʣʠʯʥʘ, ʟʘʪʦʚʘ ʢʦʛʘʪʦ ʦʙʨʘʙʦʪʚʘʪʝ ʠ 

ʘʥʘʣʠʟʠʨʘʪʝ ʜʘʥʥʠ ʚʠʥʘʛʠ ʪʨʷʙʚʘ ʜʘ ʩʲʦʙʨʘʟʷʚʘʪʝ ʢʦʠ ʪʦʯʥʦ ʢʘʥʘʣʠ ʠʟʧʦʣʟʚʘʪʝ ʩʧʦʨʝʜ 

ʩʧʝʢʪʨʘʣʥʠʷ ʠʤ ʦʙʭʚʘʪ, ʘ ʥʝ ʩʘʤʦ ʧʦ ʪʝʭʥʠʷ ʥʦʤʝʨ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʣʦʱʪʘ ʥʘ ʇʘʥʘʛʨʁʩʢʠʷ ʨʫʜʝʥ ʨʘʡʦʥ, ʢʦʷʪʦ ʠʟʧʦʣʟʚʘʤʝ ʢʘʪʦ ʧʨʠʤʝʨ ʚ ʪʝʟʠ 

ʫʧʨʘʞʥʝʥʠ̫ , ʦʙʭʚʘʱʘ ʯʘʩʪʠ ʦʪ ʜʚʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ʦʪ Landsat-8. ɿʘʪʦʚʘ ʱʝ ʩʲʝʜʠʥʠʤ ʪʝʟʠ ʜʚʝ 

ʩʮʝʥʠ ʚ ʦʙʱʘ ʤʦʟʘʡʢʘ, ʦʪ ʢʦʷʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʱʝ ʠʟʨʝʞʝʤ ʠʥʪʝʨʝʩʫʚʘɦʠ̫ ʥʠ ʫʯʘʩʪʲʢ.  

ʊʘʢʘ, ʚ ʪʘʟʠ ʯʘʩʪ ʦʪ ʫʧʨʘʞʥʝʥʠʝʪʦ ʱʝ ʠʟʚʨ̡ ʠhʤ ʩʣʝʜʥʠʪʝ ʩʪʲʧʢʠ: 

¶ ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ ʚ ʝʜʠʥ ʬʘʡʣ; 

¶ ʉ̡ʝʜʠʥʷʚʘʥʝ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ʚ ʦʙɦ ʘ ʤʦʟʘʡʢʘ; 

¶ ʀʟʨʷʟʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʘɦʪʘ ʥʠ ʧʣʦʱ. 

 

ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ ʚ ʝʜʠʥ ʬʘʡʣ.  

ʉʪʘʨʪʠʨʘʡʪʝ QGIS ʠʣʠ ʩʟ̡ʜʘʡʪʝ ʥʦʚ ʧʨʦʝʢʪ. ʆʪ ʧʘʧʢʘʪʘ \DATA\LANDSAT-
8\LC08_L1TP_183030_20211029_20211109_01_T1 ʟʘʨʝʜʝʪʝ ʢʘʥʘʣʠʪʝ ʦʪ 1 ʜʦ 7 ʠ ʛʠ ʧʦʜʨʝʜʝʪʝ 

ʩʧʦʨʝʜ ʧʦʨʝʜʥʠʷ ʠʤ ʥʦʤʝʨ. ʂʘʢʪʦ ʚʠʜ̫ʭʤʝ ʧʦ-ʨʘʥʦ, ʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʪʜʝʣʥʠ ʬʘʡʣʦʚʝ ʚ 

tiff -ʬʦʨʤʘʪ. ʇʦʥʝʞʝ ʠʟʙʨʘʥʠʪʝ ʩʝʜʝʤ ʢʘʥʘʣʘ ʠʤʘʪ ʝʜʥʘ ʠ ʩʲʱʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʮʁʠ ̫

ʦʪ 30 m, ʪʦ ʙʝʟ ʧʨʦʙʣʝʤʠ ʤʦʞʝʤ ʜʘ ʛʠ ʦʙʝʜʠʥʠʤ ʚ ʝʜʠʥ ʬʘʡʣ. ɿʘ ʮʝʣʪʘ, ʦʪ ʤʝʥʶʪʦ ʥʘ QGIS 
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ʠʟʙʝʨʝʪʝ Raster > Miscellaneous > Merge (ʌʠʛʫʨʘ 19). ɺ ʧʦʷʚʠʣʠʷ ʩʝ ʧʨʦʟʦʨʝʮ ʟʘ 

ʦʙʝʜʠʥ̫ ʚʘʥʝ Merge, ʚ ʥʘʩʪʨʦʡʢʘʪʘ ʟʘ ʚʭʦʜʥʠʪʝ ʩʣʦʝʚʝ Input layers ʠʟʙʝʨʝʪʝ ʙʫʪʦʥʘ  ʚ 

ʜʷʩʥʘʪʘ ʠ ʯʘʩʪ (ʌʠʛʫʨʘ 20, ʣʷʚʦ).  

ɺ ʥʦʚʠʷ ʧʨʦʟʦʨʝʮ ʟʘ ʠʟʙʠʨʘʥʝ ʥʘ ʩʣʦʝʚʝʪʝ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ, ʧʨʝʧʦʜʨʝʜʝʪʝ ʩʣʦʝʚʝʪʝ ʩʧʦʨʝʜ 

ʧʦʨʝʜʥʠʷ ʠʤ ʥʦʤʝʨ (ʘʢʦ ʥʝ ʩʘ ʧʦʜʨʝʜʝʥʠ), ʤʘʨʢʠʨʘʡʪʝ ʛʠ, ʢʘʢʪʦ ʝ ʥʘ ʌʠʛʫʨʘ 20 ʜʷʩʥʦ ʠ 

ʱʨʘʢʥʝʪʝ ʚʲʨʭʫ ʙʫʪʦʥʘ OK ʟʘ ʜʘ ʧʦʪʚʲʨʜʠʪʝ.  

ʆʙʨʘʪʥʦ ʚ ʧʨʦʟʦʨʝʮʘ ʟʘ ʦʙʝʜʠʥ̫ʚʘʥʝ Merge, ʚʢʣʶʯʝʪʝ ʦʧʮʠʷʪʘ Place each input file into a 
separate band (ʌʠʛʫʨʘ 20, ʣʷʚʦ). ʊʘʢʘ ʚʩʷʢʦ ʦʪ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʱʝ ʩʝ ʟʘʧʠʰʝ ʢʘʪʦ ʦʪʜʝʣʝʥ 

ʢʘʥʘʣ (ʩʣʦʡ) ʚ ʥʦʚʠʷ ʬʘʡʣ.  

ʂʦʛʘʪʦ ʚ ʧʨʝʜʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ ʨʘʟʛʣʝʞʜʘʭʤʝ ʦʪʜʝʣʥʠʪʝ ʢʘʥʘʣʠ ʦʪ Landsat-8 ʚʠʜʷʭʤʝ, ʯʝ 

ʧʨʠ ʚʩʠʯʢʠ ʬʦʨʤʘʪʲʪ ʥʘ ʜʘʥʥʠʪʝ ʝ 16-ʙʠʪʦʚ, ʮʝʣʠ ʧʦʣʦʞʠʪʝʣʥʠ ʯʠʩʣʘ. ɿʘʪʦʚʘ ʟʘ Output data 
type ʠʟʙʝʨʝʪʝ UInt16 ï ʪʘʢʘ ʠʟʭʦʜʥʠʷ ʬʘʡʣ ʱʝ ʩʝ ʟʘʧʘʟʠ ʚ ʩʲʱʠʷ 16-ʙʠʪʦʚ ʬʦʨʤʘʪ. 

ʉ̡ ʱʦ ʪʘʢʘ, ʥʝʢʘ ʫʢʘʞʝʤ, ʯʝ ʥʫʣʝʚʠʪʝ ʩʪʦʡʥʦʩʪʠ ʦʪ ʨʘʤʢʘʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʧʨʝʜʩʪʘʚʷʪ 

ʣʠʧʩʘ ʥʘ ʜʘʥʥʠ. ɿʘʪʦʚʘ ʟʘʜʘʡʪʝ ʩʪʦʡʥʦʩʪʠ 0 ʟʘ Input pixel value to treat as άnodataέ ʠ ʟʘ 
Assign specific άnodataέ value to output (ʌʠʛʫʨʘ 20, ʣʷʚʦ). 

 

 

ʌʠʛʫʨʘ 19. ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʜʠʥ ʬʘʡʣ. 
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ʌʠʛʫʨʘ 20. ʅʘʩʪʨʦʡʢʠ ʥʘ ʦʙʝʜʠʥʷʚʘʥʝʪʦ ʚ ʧʨʦʟʦʨʝʮʘ ʥʘ ʬʫʥʢʮʠʷʪʘ Merge.  

 

ʅʘʢʨʘʷ ʠʟʙʝʨʝʪʝ ʙʫʪʦʥʘ Run ʦʪ ʜʦʣʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʟʦʨʝʮʘ ʠ ʧʨʦʛʨʘʤʘʪʘ ʱʝ ʩʲʟʜʘʜʝ ʥʦʚ 

ʬʘʡʣ, ʥʘʨʝʯʝʥ Merged ʠ ɦʝ ʛʦ ʟʘʨʝʜʠ ʚ ʢʘʨʪʘʪʘ. ʊʦʟʠ ʬʘʡʣ ʝ ʚʠʨʪʫʘʣʝʥ (ʚʨʝʤʝʥʝʥ) ʠ ʱʝ 

ʙʲʜʝ ʠʟʛʫʙʝʥ ʘʢʦ ʩʧʨʝʪʝ ʧʨʦʛʨʘʤʘʪʘ ʠ ʥʝ ʛʦ ʟʘʧʠʰʝʪʝ. ɿʘ ʜʘ ʛʦ ʩʲʭʨʘʥʠʪʝ ʟʘ ʧʦʩʪʦʷʥʥʦ 

ʱʨʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ ʚʲʨʭʫ ʩʣʦʷ Merged ʠ ʦʪ ʧʦʷʚʠʣʦʪʦ ʩʝ ʢʦʥʪʝʢʩʪʥʦ 

ʤʝʥʶ ʠʟʙʝʨʝʪʝ Export > Save asΧ (ʌʠʛʫʨʘ 21, ʣʷʚʦ).  

  

ʌʠʛʫʨʘ 21. ɿʘʧʠʩʚʘʥʝ ʥʘ ʬʘʡʣ ʚ GeoTIFF ʬʦʨʤʘʪ. 
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ɺ ʥʦʚʠʷ ʧʨʦʟʦʨʝʮ ʟʘ ʟʘʧʠʩ Save Raster Layer asΧ (ʌʠʛʫʨʘ 21, ʜʷʩʥʦ) ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʝ 

ʟʘʜʘʜʝʥʦ ʠʟʭʦʜʥʠ̫  ʬʘʡʣ ʜʘ ʩʲʜʲʨʞʘ ʦʨʠʛʠʥʘʣʥʠʪʝ ʜʘʥʥʠ (Output mode > Raw Data). ɿʘ 

Format (ʠʟʭʦʜʝʥ ʬʦʨʤʘʪ) ʟʘʜʘʡʪʝ GeoTIFF. ʂʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ, ʥʘʟʝʤʥʘʪʘ ʨʝʟʦʣʶʮʠʷ ʠ 

ʦʙʭʚʘʪʲʪ (Extent) ʩʘ ʟʘʜʘʜʝʥʠ ʜʘ ʩʘ ʩʲʠɦʪʝ, ʢʘʢʚʠʪʦ ʩʘ ʥʘ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ. ʄʦʞʝ ʜʘ ʛʠ 

ʧʨʦʤʝʥʠʪʝ ʘʢʦ ʪʨʷʙʚʘ, ʥʦ ʩʝʛʘ ʛʠ ʦʩʪʘʚʝʪʝ ʪʘʢʘ.  

ɿʘ ʜʘ ʜʘʜʝʪʝ ʠʤʝ ʥʘ ʠʟʭʦʜʥʠʷ ʬʘʡʣ ʠʟʙʝʨʝʪʝ ʙʫʪʦʥʘ  ʚʜʷʩʥʦ ʦʪ File Name. ʑʝ ʟʘʧʠʩʚʘʤʝ 

ʦʙʝʜʠʥʝʥʠʪʝ ʬʘʡʣʦʚʝ ʚ ʥʦʚʘ ʧʘʧʢʘ, ʟʘʪʦʚʘ ʠʟʙʝʨʝʪʝ ʧʘʧʢʘʪʘ \Merged\LANDSAT-8 ʠ ʟʘʧʠ ʝhʪʝ 

ʬʘʡʣʘ ʪʘʤ, ʢʘʪʦ ʛʦ ʢʨʩ̡ʪʠʪʝ ʥʘʧʨʠʤʝʨ LC08_L1TP_183030_20211029_7bands.tif . ʃʷʚʘʪʘ ʯʘʩʪ 
ʥʘ ʠʤʝʪʦ ʝ ʢʦʧʠʨʘʥʘ ʦʪ ʦʨʠʛʠʥʘʣʥʠʪʝ ʬʘʡʣʦʚʝ, ʢʘʪʦ LC08 ʦʟʥʘʯʘʚʘ, ʯʝ ʪʦʚʘ ʩʘ ʜʘʥʥʠ ʦʪ 

Landsat-8, L1TP ʝ ʥʠʚʦʪʦ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ, 183030 ʝ ʥʦʤʝʨ ʥʘ ʩʮʝʥʘʪʘ, ʘ 20211029 ʝ 
ʜʘʪʘʪʘ ʥʘ ʟʘʩʥʝʤʘʥʝ (29.10.2021 ʛ.). ʂʲʤ ʪʦʚʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʩʪʦ ʜʦʙʘʚʠʭʤʝ 7bands, ʟʘ ʜʘ 
ʟʥʘʝʤ, ʯʝ ʩʲʜʲʨʞʘ ʧʲʨʚʠʪʝ ʩʝʜʝʤ ʢʘʥʘʣʘ ʦʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʜʘʥʥʠ. 

***  

ʉʝʛʘ ʧʦʚʪʦʨʝʪʝ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʧʲʨʚʠʪʝ ʩʝʜʝʤ ʢʘʥʘʣʘ ʠ ʟʘ ʜʘʥʥʠʪʝ ʦʪ 

ʜʨʫʛʘʪʘ ʧʘʧʢʘ \DATA\LANDSAT-8\LC08_L1TP_183031_20211029_20211109_01_T1. 

ʇʦʣʫʯʝʥʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʧʠʰʝʪʝ ʚ ʩʲʱʦ ʧʘʧʢʘʪʘ \Merged\LANDSAT-8, ʢʘʪʦ ʛʦ ʢʨʲʩʪʠʪʝ 

LC08_L1TP_183031_20211029_7bands.tif . 

 

ʉ ʝ̡ʜʠʥʷʚʘʥʝ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ʚ ʦʙʱʘ ʤʦʟʘʡʢʘ.  

ʏʨʝʟ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ ʧʦʦʪʜʝʣʥʦ ʦʙʝʜʠʥʠʭʤʝ ʧʲʨʚʠʪʝ ʩʝʜʝʤ ʢʘʥʘʣʘ ʦʪ ʜʚʝ Landsat-8 ʩʮʝʥʠ. 

ɺʩʲʱʥʦʩʪ ʪʦʚʘ ʩʘ ʜʚʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ï ʩʝʚʝʨʥʘ ʠ ʶʞʥʘ, ʟʘʩʥʝʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʚ ʝʜʠʥ ʜʝʥ. 

ʇʦʥʝʞʝ ʠʥʪʝʨʝʩʫʚʘʱʘʪʘ ʥʠ ʧʣʦʱ ʧʦʧʘʜʘ ʥʘ ʛʨʘʥʠʮʘʪʘ ʠ ʦʙʭʚʘʱʘ ʧʣʦʱʠ ʠ ʦʪ ʜʚʝʪʝ ʩʮʝʥʠ, 

ʩʝʛʘ ʝɦ ʛʠ ʩʲʝʜʠʥʠʤ ʚ ʝʜʥʦ ʦʙʱʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ ʱʝ ʠʟʨʝʞʝʤ ʩʘʤʦ 

ʠʥʪʝʨʝʩʫʚʘʱʘʪʘ ʥʠ ʧʣʦʱ. 

ʉʪʘʨʪʠʨʘʡʪʝ ʥʦʚ ʧʨʦʝʢʪ ʠ ʦʪ ʧʘʧʢʘʪʘ \Merged\LANDSAT-8 ʟʘʨʝʜʝʪʝ ʜʚʝʪʝ ʠʟʦʙʨʘʞʝʥʠ̫  

LC08_L1TP_183030_20211029_7bands.tif  ʠ LC08_L1TP_183031_20211029_7bands.tif, 
ʧʦʣʫʯʝʥʠ ʦʪ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ. ʀʤʘʡʪʝ ʧʨʝʜʚʠʜ, ʯʝ ʩʲʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʜʚʝʪʝ ʩʮʝʥʠ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʚʲʨʰʠ ʠ ʧʦ ʚʨʝʤʝʥʥʠʪʝ (ʚʠʨʪʫʘʣʥʠ) ʩʣʦʝʚʝ ʩ ʦʙʝʜʠʥʝʥʠ ʢʘʥʘʣʠ ʦʪ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ, ʙʝʟ 

ʜʘ ʛʠ ʟʘʧʠʩʚʘʤʝ ʚ ʪʝʟʠ ʜʚʘ tif-ʬʘʡʣʘ. ʊʦʚʘ ʦʙʘʯʝ ʤʦʞʝ ʜʘ ʦʙʲʨʢʘ ʥʝʦʧʠʪʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ, 

ʧʦʥʝʞʝ ʩʝ ʥʘʪʨʫʧʚʘ ʨʘʙʦʪʘ ʩ ʤʥʦʛʦ ʩʣʦʝʚʝ ʦʪ ʨʘʟʣʠʯʥʠ ʧʘʧʢʠ. ɿʘʪʦʚʘ, ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʠ 

ʫʣʝʩʥʝʥʠʝ ʟʘʧʠʩʘʭʤʝ ʮʠʪʠʨʘʥʠʪʝ ʜʚʘ ʬʘʡʣʘ, ʢʦʠʪʦ ʱʝ ʦʙʨʘʙʦʪʠʤ ʥʘ ʪʘʟʠ ʩʪʧ̡ʢʘ.  

ɿʘ ʜʘ ʥʘʧʨʘʚʠʪʝ ʤʦʟʘʡʢʘ ʦʪ ʜʚʝʪʝ ʟʘʨʝʜʝʥʠ ʤʥʦʛʦʢʘʥʘʣʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʪʥʦʚʦ ʠʟʧʦʣʟʚʘʡʪʝ 

ʬʫʥʢʮʠʷʪʘ Raster > Miscellaneous > Merge (ʌʠʛʫʨʘ 22). ɺ ʧʨʦʟʦʨʝʮʘ ʟʘ ʦʙʝʜʠʥʷʚʘʥʝ Merge 
ʟʘ ʚʭʦʜʥʠ ʩʣʦʝʚʝ (Input Layers) ʤʘʨʢʠʨʘʡʪʝ ʜʚʘʪʘ 7-ʢʘʥʘʣʥʠ ʬʘʡʣʘ. ɺʥʠʤʘʥʠʝ: ʧʦʥʝʞʝ ʪʦʚʘ 

ʩʘ ʩʲʩʝʜʥʠ ʩʮʝʥʠ, ʘ ʥʝ ʦʪʜʝʣʥʠ ʧʨʠʧʦʢʨʠʚʘʱʠ ʩʝ ʢʘʥʘʣʠ ʦʪ ʝʜʥʘ ʩʮʝʥʘ, ʩʝʛʘ ʦʩʪʘʚʝʪʝ 

ʠʟʢʣʶʯʝʥʘ ʦʧʮʠ̫ ʪʘ Place each input file into a separate band. ʂʘʢʪʦ ʧʨʝʜʠ, ʥʘʩʪʨʦʡʪʝ 

ʠʟʭʦʜʥʠ̫ ʬʦʨʤʘʪ Output data type ʥʘ UInt16, ʘ ʟʘ ʣʠʧʩʚʘɦʠ ʜʘʥʥʠ άnodataέ ʟʘʜʘʡʪʝ 0. 

ʉʪʘʨʪʠʨʘʡʪʝ ʧʨʦʮʝʩʘ ʯʨʝʟ ʙʫʪʦʥʘ Run ʠ ʧʨʦʛʨʘʤʘʪʘ ʱʝ ʩʲʟʜʘʜʝ ʥʦʚ ʚʨʝʤʝʥʝʥ ʬʘʡʣ, ʥʘʨʝʯʝʥ 

Merged, ʚ ʢʦʡʪʦ ʜʚʝʪʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ʩʘ ʦʙʝʜʠʥʝʥʠ.  
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ʌʠʛʫʨʘ 22. ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʜʚʝ ʩʲʩʝʜʥʠ ʩʮʝʥʠ ʚ ʦʙʱʘ ʤʦʟʘʡʢʘ. 

 

ʉʝʛʘ ʥ̫ʤʘ ʜʘ ʟʘʧʠʩʚʘʤʝ ʧʦʣʫʯʝʥʠʷ ʚʨʝʤʝʥʝʥ ʬʘʡʣ Merged ʟʘ ʜʘ ʠʣʶʩʪʨʠʨʘʤʝ ʢʘʢ ʤʦʞʝʤ ʜʘ 

ʦʙʨʘʙʦʪʚʘʤʝ ʚʠʨʪʫʘʣʥʠ ʩʣʦʝʚʝ ʢʘʪʦ ʩʧʝʩʪ̫ʚʘʤʝ ʜʠʩʢʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ɸʢʦ ʥʷʢʦʠ 

ʨʝʟʫʣʪʘʥʪʥʠ ʩʣʦʝʚʝ ʥʠ ʪʨʷʙʚʘʪ ʩʘʤʦ ʚʨʝʤʝʥʥʦ, ʪʦ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʛʠ ʟʘʧʠʩʚʘʤʝ ʥʘ 

ʜʠʩʢʘ. ʅʘʧʨʠʤʝʨ, ʧʦʣʫʯʝʥʠʪ̫ ʪʦʢʫ-ʱʦ ʬʘʡʣ Merged ʝ ʩ ʛʦʣʝʤʠʥʘ ʦʢʦʣʦ 1.7 ʛʠʛʘʙʘʡʪʘ ʠ 

ʢʘʢʪʦ ʚʠʞʜʘʪʝ ʦʙʭʚʘʱʘ ʛʦʣʷʤʘ ʪʝʨʠʪʦʨʠʷ ʦʪ ɹʲʣʛʘʨʠ.̫ ʅʘ ʥʘʩ, ʦʙʘʯʝ ʥʠ ʪʨʷʙʚʘ ʩʘʤʦ ʤʘʣʢʘ 

ʯʘʩʪ ʦʪ ʥʝʛʦ. ɿʘʪʦʚʘ ʦʱʝ ʩʝʛʘ (ʥʘ ʩʣʝʜʚʘʱʘʪʘ ʩʪʲʧʢʘ), ʙʝʟ ʜʘ ʟʘʪʚʘʨʷʤʝ ʚʨʝʤʝʥʥʠ ̫ʬʘʡʣ 

Merged ʠʣʠ ʧʨʦʝʢʪʘ, ʱʝ ʠʟʨʝʞʝʤ ʠʥʪʝʨʝʩʫʚʘʱʘʪʘ ʥʠ ʧʣʦʱ ʠ ʱʝ ʟʘʧʠʰʝʤ ʩʘʤʦ ʥʝʷ. 

 

ʀʟʨʷʟʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʫʚʘʱʘʪʘ ʥʠ ʧʣʦʱ.  

ʇʨʦʜ̡ʣʞʘʚʘʤʝ ʜʘ ʨʘʙʦʪʠʤ ʩ ʧʨʦʝʢʪʘ ʦʪ ʧʨʝʜʥʘʪʘ ʩʪʲʧʢʘ. ʆʪ ʧʘʧʢʘ \DATA\GIS_Data ʜʦʙʘʚʝʪʝ 

ʬʘʡʣʘ PanOreRegion_area.shp. ʊʦʡ ʩ̡ ʜʲʨʞʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʥʘʯʝʨʪʘʥ ʧʨʘʚʦ̡ʛ̡ ʣʥʠʢ, 

ʦʢʦʥʪʫʨʚʘɦ ʧʣʦʱʪʘ ʥʘ ʇʘʥʘʛʶʨʩʢʠʷ ʨʫʜʝʥ ʨʘʡʦʥ. ʆʪ ʥʘʩʪʨʦʡʢʠʪʝ ʥʘ ʥʝʛʦʚʠʷ ʩʣʦʡ, ʚ 

ʧʦʣʝʪʦ Symbology ʟʘʜʘʡʪʝ ʥʝʟʘʧʲʣʥʝʥ ʢʦʥʪʫʨ ʟʘ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʪʦʟʠ ʧʦʣʠʛʦʥ, ʟʘ ʜʘ ʤʦʞʝ 

ʜʘ ʩʝ ʚʠʞʜʘ ʠ ʩʥʠʤʢʘʪʘ ʦʪʜʦʣʫ (ʌʠʛʫʨʘ 23). 

ʅʝʢʘ ʜʘ ʠʟʨʝʞʝʤ ʚʨʝʤʝʥʥʠʷ ʬʘʡʣ Merged, ʦʙʝʜʠʥʷʚʘʱ ʜʚʝʪʝ ʩʲʩʝʜʥʠ Landsat ʩʮʝʥʠ, ʧʦ 

ʢʦʥʪʫʨʘ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢʘ. ɿʘ ʮʝʣʪʘ ʦʪ ʤʝʥʶʪʦ ʥʘ QGIS ʠʟʙʝʨʝʪʝ Raster > Extraction > Clip 
Raster by Extent (ʌʠʛʫʨʘ 24). ɺ ʥʘʩʪʨʦʡʢʘʪʘ Input layer ʢʘʪʦ ʚʭʦʜʝʥ ʬʘʡʣ ʟʘʜʘʡʪʝ ʚʨʝʤʝʥʥʠ̫ 

ʩʣʦʡ Merged. ɺ ʥʘʩʪʨʦʡʢʘʪʘ Clipping extent, ʯʨʝʟ ʙʫʪʦʥʘ  ʠʟʙʝʨʝʪʝ Calculate from Layer > ʠ 

ʪʘʤ ʠʟʙʝʨʝʪʝ PanOreRegion_area. ʊʘʢʘ ʧʨʦʛʨʘʤʘʪʘ ʱʝ ʟʘʜʘʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ̫ʦʙʭʚʘʪ ʥʘ 

ʪʦʟʠ ʩʣʦʡ ʢʘʪʦ ʛʨʘʥʠʮʘ, ʧʦ ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʨʝʞʝ Landsat ʤʦʟʘʡʢʘʪʘ ʦʪ ʩʣʦʷ Merged (ʌʠʛʫʨʘ 
24). ʅʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘ Assign specified nodata value ʜʘ ʟʘʜʘʚʘʪʝ 0, ʧʦʥʝʞʝ ʚ ʧʨʘʚʦʲʛʲʣʥʠʢʘ 

ʥʘ ʠʟʨʷʟʚʘʥʝ ʥʝ ʧʦʧʘʜʘʪ ʫʯʘʩʪʲʮʠ ʦʪ ʨʘʤʢʘʪʘ ʦʢʦʣʦ ʠʟʦʙʨʘʞʝʥʠʷʪʘ.  
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ʌʠʛʫʨʘ 23. ɿʘʨʝʞʜʘʥʝ ʠ ʥʘʩʪʨʦʡʢʠ ʥʘ ʧʦʣʠʛʦʥʦʚ ʬʘʡʣ ʚ QGIS. 

 

 

ʌʠʛʫʨʘ 24. ʀʟʨʷʟʚʘʥʝ ʥʘ ʩʘʪʝʣʠʪʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦ ʟʘʜʘʜʝʥ ʦʙʭʚʘʪ. 



 34 

ʉʪʘʨʪʠʨʘʡʪʝ ʧʨʦʮʝʩʘ ʩ Run ʠ ɦʝ ʧʦʣʫʯʠʪʝ ʥʦʚ ʚʠʨʪʫʘʣʝʥ ʩʣʦʡ, ʥʘʨʝʯʝʥ Clipped (extent). ʊʦʡ 
ʩʲʜʲʨʞʘ ʩʘʤʦ ʠʥʪʝʨʝʩʫʚʘʱʠʷ ʥʠ ʫʯʘʩʪ̡ʢ ʦʪ ʤʦʟʘʡʢʘʪʘ ʦʪ ʜʚʝʪʝ Landsat ʠʟʦʙʨʘʞʝʥʠʷ. ɿʘ ʜʘ 
ʛʦ ʟʘʧʠ ʝɦʪʝ, ʱʨʘʢʥʝʪʝ ʚ̡ ʨʭʫ ʥʝʛʦʚʠʷ ʩʣʦʡ ʩ ʜʝʩʥʠ̫ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ ʠ ʦʪ ʢʦʥʪʝʢʩʪʥʦʪʦ 

ʤʝʥʶ ʠʟʙʝʨʝʪʝ Export > Save asΧ (ʢʘʢʪʦ ʚʝʯʝ ʜʝʤʦʥʩʪʨʠʨʘʭʤʝ ʥʘ ʌʠʛʫʨʘ 21). ɿʘʧʠʰʝʪʝ 

ʠʟʨʷʟʘʥʠʷ ʠʟʭʦʜʝʥ ʬʘʡʣ ʚ ʧʘʧʢʘʪʘ \Merged\LANDSAT-8, ʚ GeoTIFF ʬʦʨʤʘʪ, ʢʘʪʦ ʛʦ ʢʨʲʩʪʠʪʝ 

ʥʘʧʨʠʤʝʨ ʩ ʠʤʝʪʦ LC08_L1TP_20211029_PanOreRegion_7bands.tif .  

ʊʘʢʘ ʧʦʣʫʯʠʭʤʝ ʝʜʠʥ ʬʘʡʣ, ʩʲʜʲʨʞʘʱ ʧʨ̡ʚʠʪʝ ʩʝʜʝʤ ʢʘʥʘʣʘ ʦʪ Landsat ʜʘʥʥʠ ʠ ʦʙʭʚʘʱʘʱ 

ʩʘʤʦ ʠʥʪʝʨʝʩʫʚʘʱʠʷ ʥʠ ʨʝʛʠʦʥ, ʩ ʛʦʣʝʤʠʥʘ ʦʢʦʣʦ 50 MB. ʅʝʛʦ ʝɦ ʠʟʧʦʣʟʚʘʤʝ ʚ ʩʣʝʜʚʘʱʠʪʝ 

ʫʧʨʘʞʥʝʥʠʷ ʟʘ ʦʙʨʘʙʦʪʢʘ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʩʘʪʝʣʠʪʥʠ ʜʘʥʥʠ. ʇʨʝʜʠʰʥʠʪʝ ʜʚʘ 

ʬʘʡʣʘ LC08_L1TP_183030_20211029_7bands.tif  ʠ LC08_L1TP_183031_20211029_7bands.tif , 
ʚʝʯʝ ʥʷʤʘ ʜʘ ʥʠ ʪʨʷʙʚʘʪ ʠ ʘʢʦ ʠʩʢʘʪʝ ʤʦʞʝʪʝ ʜʘ ʛʠ ʠʟʪʨʠʝʪʝ, ʟʘ ʜʘ ʦʩʚʦʙʦʜʠʪʝ ʤʷʩʪʦ ʥʘ 

ʚʘʰʠʷ ʜʠʩʢ.  

 

ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ASTER ʠʟʦʙʨʘʞʝʥʠʝ.  

ɸʢʦ ʩʪʝ ʟʘʧʠʩʘʣʠ ʧʨʦʝʢʪʘ ʩʲʩ ʟʘʨʝʜʝʥʠʪʝ ASTER ʜʘʥʥʠ ï ʦʪʚʦʨʝʪʝ ʛʦ (ʌʠʛʫʨʘ 18). ɸʢʦ ʥʝ ï 

ʠʟʧʦʣʟʚʘʡʢʠ ʩʪʲʧʢʠʪʝ ʦʪ ʧʨʝʜʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ, ʟʘʨʝʜʝʪʝ ʧʨʠʤʝʨʥʠʪʝ ʜʘʥʥʠ ʦʪ ʧʘʧʢʘʪʘ 

\DATA\ASTER. ʇʨʝʤʘʭʥʝʪʝ ʢʘʥʘʣ VNIR_Swath:ImageData3B, ʢʦʡʪʦ ʝ ʟʘʩʥʝʪ ʦʪ ʥʘʩʦʯʝʥʠʷ 

ʥʘʟʘʜ ʩʝʥʟʦʨ, ʩʝʛʘ ʥʷʤʘ ʜʘ ʥʠ ʪʨ̫ ʙʚʘ.  

ɿʘ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 14-ʪʝ ʢʘʥʘʣʘ ʥʘ ASTER ʠʟʦʙʨʘʞʝʥʠʝʪʦ ʱʝ ʠʟʧʦʣʟʚʘʤʝ 

ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

¶ ɿʘʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ; 

¶ ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ (VNIR, SWIR ʠ TIR); 

¶ ɿʘʧʠʩʚʘʥʝ ʥʘ ʚʨʝʤʝʥʥʠʪʝ (ʚʠʨʪʫʘʣʥʠ) ʬʘʡʣʦʚʝ ʩ ʦʙʝʜʠʥʝʥʠ ʢʘʥʘʣʠ ʚ ʧʦʩʪʦʥ̫ʥʠ 

ʬʘʡʣʦʚʝ ʚ geotiff-ʬʦʨʤʘʪ; 

¶ ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʠʤʘʪ ʝʜʥʘʢʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ; 

¶ ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʪʨʠʪʝ ʜʠʘʧʘʟʦʥʘ (VNIR, SWIR ʠ TIR) ʚ ʝʜʠʥ ʬʘʡʣ ʠ 

ʟʘʧʠʩʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʚ ʧʦʩʪʦʷʥʝʥ ʬʘʡʣ ʚ geotiff-ʬʦʨʤʘʪ; 

¶ ʀʟʨʷʟʚʘʥʝ ʥʘ ʧʣʦʱʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. 

 

ɿʘʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʮʠʷʪʘ.  

ɺ ʧʨʝʜʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ ʚʠʜʷʭʤʝ, ʯʝ ʧʨʠ ʟʘʨʝʞʜʘʥʝ ʥʘ ASTER ʠʟʦʙʨʘʞʝʥʠʷ ʚ hdf-ʬʦʨʤʘʪ, 
ʧʦʥʘʩʪʦʷʱʝʤ ʧʨʦʛʨʘʤʘʪʘ QGIS ʥʝ ʨʘʟʧʦʟʥʘʚʘ ʢʦʨʝʢʪʥʦ ʪʷʭʥʘʪʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ. ɿʘ ʜʘ 

ʩʝ ʩʧʨʘʚʠʤ ʩ ʪʦʚʘ ʥʝʫʜʦʙʩʪʚʦ, ʦʪ ʤʝʥʶʪʦ ʠʟʧʦʣʟʚʘʡʪʝ ʬʫʥʢʮʠʷʪʘ Raster > Projections > Warp 
(Reproject). ʏʨʝʟ ʥʝʷ ʟʘ ʚʩʝʢʠ ʢʘʥʘʣ ʧʦʦʪʜʝʣʥʦ ʪʨʷʙʚʘ ʜʘ ʫʢʘʞʝʪʝ ʧʨʘʚʠʣʥʘʪʘ ʢʦʦʨʜʠʥʘʪʥʘ 

ʩʠʩʪʝʤʘ (ʌʠʛʫʨʘ 25). ɿʘʜʘʯʘʪʘ ʝ ʧʠʧʢʘʚʘ, ʩ ʤʥʦʛʦ ʩʣʦʝʚʝ, ʟʘʪʦʚʘ ʨʘʙʦʪʝʪʝ ʚʥʠʤʘʪʝʣʥʦ.  

ɺ ʧʨʦʟʦʨʝʮʘ Warp (Reproject) ʚ ʧʦʣʝʪʦ Input layer ʠʟʙʝʨʝʪʝ ʝʜʠʥ ʦʪ ʢʘʥʘʣʠʪʝ, ʥʘʧʨʠʤʝʨ 

VNIR_Swath:ImageData1. ʇʦʩʣʝ, ʚ ʧʦʣʝʪʦ Target CRS [optional] ʥʘʤʝʨʝʪʝ ʠ ʟʘʜʘʡʪʝ CRS: 
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EPSG:32635 ς WGS 84 / UTM zone 35. ʅʘʢʨʘʷ ʩʪʘʨʪʠʨʘʡʪʝ ʧʨʦʮʝʩʘ ʩ ʙʫʪʦʥʘ Run ʦʪ ʪʦʟʠ 
ʧʨʦʟʦʨʝʮ. ʇʨʦʛʨʘʤʘʪʘ ʱʝ ʩʲʟʜʘʜʝ ʠ ʟʘʨʝʜʠ ʥʦʚ ʚʨʝʤʝʥʝʥ ʩʣʦʡ, ʢʨʲʩʪʝʥ Reprojected. ɹʝʟ ʜʘ 
ʟʘʪʚʘʨʷʪʝ ʧʨʦʟʦʨʝʮʘ Warp (Reproject), ʚʜʩ̫ʥʦ ʚ ʧʦʣʝʪʦ Layers ʩʲʩ ʩʧʠʩʲʢʘ ʥʘ ʩʣʦʝʚʝʪʝ 
ʨɦʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ ʚʲʨʭʫ ʥʦʚʠʷ ʩʣʦʡ Reprojected ʠ ʦʪ ʢʦʥʪʝʢʩʪʥʦʪʦ ʤʝʥʶ 

ʠʟʙʝʨʝʪʝ Rename Layer ï ʧʨʝʢʨʲʩʪʝʪʝ ʛʦ ʥʘʧʨʠʤʝʨ ʥʘ ReprojectedVNIR1, ʟʘ ʜʘ ʟʥʘʝʪʝ ʯʝ ʪʦʚʘ 

ʝ ʢʘʥʘʣ VNIR1 ʩ ʫʢʘʟʘʥʘ ʧʨʦʝʢʮʠʷ.  

 

ʌʠʛʫʨʘ 25. ɿʘʜʘʚʘʥʝ ʥʘ ʧʨʦʝʢʮʠʪ̫ʘ ʥʘ ʢʘʥʘʣʠʪʝ ʦʪ ASTER ʠʟʦʙʨʘʞʝʥʠʝ ʯʨʝʟ ʬʫʥʢʮʠʷʪʘ Warp (Reproject). 

 

ɼʦʢʘʪʦ ʝ ʦʪʚʦʨʝʥ ʧʨʦʟʦʨʝʮʲʪ ʥʘ Warp (Reproject), ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʙʝʨʝʪʝ ʩʣʝʜʚʘʱʠʪʝ 

ʢʘʥʘʣʠ, ʢʘʢʪʦ ʝ ʟʘʜʘʜʝʥʘ ʪʝʢʫʱʘʪʘ ʧʨʦʝʢʮʠʷ EPSG:32635 ʠʟʙʝʨʝʪʝ Run ʠ ʧʨʝʠʤʝʥʫʚʘʡʪʝ ʧʦ 
ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ ʚʩʝʢʠ ʥʦʚ ʩʣʦʡ (ʌʠʛʫʨʘ 25). ʅʘʢʨʘʷ ʟʘʪʚʦʨʝʪʝ ʧʨʦʟʦʨʝʮʘ Warp 
(Reproject). 

ʇʨʠʧʦʤʥʷʤʝ, ʯʝ ʥʦʚʦʩʲʟʜʘʜʝʥʠʪʝ ʩʣʦʝʚʝ ʩʘ ʚʠʨʪʫʘʣʥʠ (ʚʨʝʤʝʥʥʠ), ʟʘʪʦʚʘ ʥʝ ʟʘʪʚʘʨʷʡʪʝ 

ʧʨʦʝʢʪʘ ʠʣʠ ʩʧʠʨʘʡʪʝ ʧʨʦʛʨʘʤʘʪʘ, ʟʘ ʜʘ ʥʝ ʛʠ ʟʘʛʫʙʠʪʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʷʤʘ ʩʤʠʩʲʣ ʜʘ ʛʠ 

ʟʘʧʠʩʚʘʪʝ, ʧʦʥʝʞʝ ʪʝ ʱʝ ʥʠ ʪʨʷʙʚʘʪ ʟʘ ʢʨʘʪʢʦ. 

 

ʆʙʝʜʠʥ̫ ʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ (VNIR, SWIR ʠ TIR ).  

ɿʘ ʮʝʣʪʘ ʦʪ ʤʝʥʶʪʦ ʠʟʙʝʨʝʪʝ ʬʫʥʢʮʠʷʪʘ Raster > Miscellaneous > Merge. ɺ ʧʨʦʟʦʨʝʮʘ Merge, 

ʚ ʧʦʣʝʪʦ Parameters ʛʦʨʝ ʠʟʙʝʨʝʪʝ ʙʫʪʦʥʘ  ʦʪ ʜʷʩʥʦ ʦʪ ʥʘʩʪʨʦʡʢʘʪʘ ʟʘ Input Layers 
(ʌʠʛʫʨʘ 26, ʣʷʚʦ). ɺ ʥʦʚʠʷ ʧʨʦʟʦʨʝʮ ʨʘʟʤʝʩʪʝʪʝ ʩʣʦʝʚʝʪʝ (ʢʘʪʦ ʛʠ ʭʚʘʱʘʪʝ ʠ ʧʨʠʜʚʠʞʚʘʪʝ 

ʥʘʛʦʨʝ-ʥʘʜʦʣʫ) ʪʘʢʘ ʯʝ ʩʣʦʝʚʝʪʝ ʦʪ ʝʜʥʘ ʛʨʫʧʘ (ʥʘʧʨʠʤʝʨ SWIR) ʜʘ ʜʦʡʜʘʪ ʥʘʡ-ʦʪʛʦʨʝ ʠ ʜʘ ʩʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʧʦʜʨʝʜʝʥʠ ʧʦ ʥʦʤʝʨʘ, ʢʘʢʪʦ ʝ ʥʘ ʌʠʛʫʨʘ 26 ʜʷʩʥʦ. ʄʘʨʢʠʨʘʡʪʝ ʩʘʤʦ ʪʷʭ ʠ 

ʧʦʪʚʲʨʜʝʪʝ ʩ ʙʫʪʦʥʘ OK. ʆʙʨʘʪʥʦ ʚ ʧʦʣʝʪʦ Parameters ʥʘ ʧʨʦʟʦʨʝʮʘ Merge ʱʝ ʚʠʜʠʪʝ ʙʨʦʷ 

ʥʘ ʤʘʨʢʠʨʘʥʠʪʝ ʩʣʦʝʚʝ. 
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ʇʘʢ ʪʘʤ ʚʢʣʶʯʝʪʝ ʦʧʮʠʷʪʘ Place each input file into a separate band, ʟʘ ʜʘ ʟʘʧʠʰʝʪʝ ʚʩʷʢʦ ʦʪ 

ʤʘʨʢʠʨʘʥʠʪʝ ʠʟʦʙʨʘʞʝʥʠ ̫ʢʘʪʦ ʦʪʜʝʣʝʥ ʢʘʥʘʣ. 

ʂʦʛʘʪʦ ʦʙʝʜʠʥʷʚʘʪʝ ʜʘʥʥʠʪʝ ʦʪ ʜʠʘʧʘʟʦʥʠʪʝ VNIR ʠʣʠ SWIR, ʟʘ ʬʦʨʤʘʪ ʥʘ ʠʟʭʦʜʥʠʪʝ ʜʘʥʥʠ 

(Output data type) ʟʘʜʘʚʘʡʪʝ Byte, ʢʦʝʪʦ ʝ 8-ʙʠʪʦʚ ʬʦʨʤʘʪ. ʇʨʠ ʦʙʝʜʠʥʚ̫ʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 

ʜʠʘʧʘʟʦʥʘ TIR ʟʘʜʘʡʪʝ UInt16, ʢʦʝʪʦ ʦʙʦʟʥʘʯʘʚʘ 16-ʙʠʪʦʚ ʬʦʨʤʘʪ (ʧʦʣʦʞʠʪʝʣʥʠ ʮʝʣʠ ʯʠʩʣʘ). 

ɸʢʦ ʧʦʤʥʠʪʝ, ʚ ʧʨʝʜʥʦʪʦ ʫʧʨʘʞʥʝʥʠʝ ʚʠʜʷʭʤʝ, ʯʝ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʬʦʨʤʘʪʠ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 

ʪʝʟʠ ʪʨʠ ʜʠʘʧʘʟʦʥʘ ʩʘ ʪʦʯʥʦ ʪʘʢʠʚʘ.  

ʉʣʝʜ ʢʘʪʦ ʩʪʝ ʠʟʙʨʘʣʠ ʜʘʥʥʠʪʝ ʦʪ ʜʘʜʝʥ ʜʠʘʧʘʟʦʥ ʠ ʩʪʝ ʫʢʘʟʘʣʠ ʠʟʭʦʜʥʠʷ ʬʦʨʤʘʪ, ʠʟʙʝʨʝʪʝ 

ʙʫʪʦʥʘ Run ʚ ʜʦʣʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʟʦʨʝʮʘ Merged. ɺ ʧʨʦʛʨʘʤʘʪʘ ʱʝ ʩʝ ʟʘʨʝʜʠ ʥʦʚ ʩʣʦʡ, 

ʥʘʨʝʯʝʥ Merged. ɸʢʦ ʩʪʝ ʦʙʝʜʠʥʠʣʠ SWIR ʢʘʥʘʣʠʪʝ ʛʦ ʧʨʝʠʤʝʥʫʚʘʡʪʝ ʥʘʧʨʠʤʝʨ ʥʘ 

MergedSWIR. ʇʦ ʘʥʘʣʦʛʠʯʝʥ ʥʘʯʠʥ, ʧʦʦʪʜʝʣʥʦ ʦʙʝʜʠʥʝʪʝ ʠ ʜʘʥʥʠʪʝ ʦʪ VNIR ʠ TIR ʠ ʢʨʲʩʪʝʪʝ 
ʥʦʚʠʪʝ ʜʚʘ ʩʣʦʷ ʩʲʦʪʚʝʪʥʦ MergedVNIR ʠ MergedTIR. 

   

ʌʠʛʫʨʘ 26. ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʢʘʥʘʣʠʪʝ ʦʪ ASTER ʠʟʦʙʨʘʞʝʥʠʝ ʯʨʝʟ ʬʫʥʢʮʠʷʪʘ Merge, ʧʦʦʪʜʝʣʥʦ ʟʘ ʚʩʝʢʠ 

ʜʠʘʧʘʟʦʥ (VNIR, SWIR ʠ TIR). 

 

ʊʘʢʘ ʧʦʣʫʯʠʭʪʝ ʪʨʠ ʥʦʚʠ ʚʨʝʤʝʥʥʠ ʬʘʡʣʘ MergedVNIR, MergedSWIR ʠ MergedTIR, ʚ ʢʦʠʪʦ ʩʘ 
ʛʨʫʧʠʨʘʥʠ ʢʘʥʘʣʠʪʝ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʩʧʝʢʪʨʘʣʥʠ ʜʠʘʧʘʟʦʥʠ. ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʠʟʭʦʜʥʠʪʝ 

ʜʘʥʥʠ, MergedVNIR ʝ ʩ ʨʝʟʦʣʶʮʠʷ 15 m ʠ ʝ 8-ʙʠʪʦʚ, MergedSWIR ʝ ʩ ʨʝʟʦʣʶʮʠ ̫30 m ʠ ʝ 8-

ʙʠʪʦʚ, ʘ MergedTIR ʝ ʩ ʨʝʟʦʣʶʮʠʷ 90 m ʠ ʝ 16-ʙʠʪʦʚ. 

ʅʝʢʘ ʜʘ ʟʘʧʠʰʝʤ ʪʝʟʠ ʪʨʠ ʥʦʚʠ ʚʨʝʤʝʥʥʠ ʬʘʡʣʘ, ʟʘ ʜʘ ʤʦʞʝʤ ʜʘ ʛʠ ʧʦʣʟʚʘʤʝ ʠ ʧʦ-ʥʘʪʘʪʲʢ. 

ɿʘ ʮʝʣʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʱʨʘʢʥʝʪʝ ʚʲʨʭʫ ʚʩʝʢʠ ʬʘʡʣ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʥʘ ʤʠʰʢʘʪʘ ʠ ʦʪ 
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ʧʦʷʚʠʣʦʪʦ ʩʝ ʢʦʥʪʝʢʩʪʥʦ ʤʝʥʶ ʠʟʙʝʨʝʪʝ Export > Save asΧ (ʌʠʛʫʨʘ 27, ʣʷʚʦ). ɺ ʧʦʷʚʠʣʠʷ ʩʝ 

ʧʨʦʟʦʨʝʮ Save Raster Layer asΧ ʟʘ Format ʠʟʙʝʨʝʪʝ GeoTIFF. ɺ ʧʦʣʝʪʦ File name, ʯʨʝʟ ʙʫʪʦʥʘ 

Browse ʚʜʷʩʥʦ ʦʪʠʜʝʪʝ ʚ ʧʘʧʢʘʪʘ \Merged\ASTER ʠ ʢʨʲʩʪʝʪʝ ʠʟʭʦʜʥʠʪʝ ʬʘʣʦʚʝ ʩ̡ ʦʪʚʝʪʥʦ 

AST_L1B_00310152007092107_VNIR.tif , AST_L1B_00310152007092107_SWIR.tif  ʠ 

AST_L1B_00310152007092107_TIR.tif . ʊʘʢʘ ʱʝ ʟʥʘʝʤ, ʯʝ ʪʦʚʘ ʩʘ ʠʟʦʙʨʘʞʝʥʠʷʪʘ ʦʪ ʪʨʠʪʝ 

ʜʠʘʧʘʟʦʥʘ, ʧʦʣʫʯʝʥʠ ʦʪ ʜʘʜʝʥʠʷ ʚʭʦʜʝʥ ʬʘʡʣ. ɺ ʧʦʣʝʪʦ CRS ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ʚʩʠʯʢʠ 

ʬʘʡʣʦʚʝ ʙʠ ʪʨʙ̫ʚʘʣʦ ʜʘ ʩʘ ʚ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ EPSG:32635, ʘ ʟʘ Resolution ʧʨʦʛʨʘʤʘʪʘ 
ʘʚʪʦʤʘʪʠʯʥʦ ʱʝ ʟʘʜʘʜʝ ʩʲʦʪʚʝʪʥʦ 15 m, 30 m ʠʣʠ 90 m.  

ʋʚʝʨʝʪʝ ʩʝ, ʯʝ ʩʪʝ ʟʘʧʠʩʘʣʠ ʪʨʠʪʝ ʬʘʡʣʘ. ʇʦʩʣʝ ʤʦʞʝʪʝ ʜʘ ʟʘʪʚʦʨʠʪʝ ʪʦʟʠ ʧʨʦʝʢʪ, ʢʘʪʦ 

ʦʩʪʘʥʘʣʠʪʝ ʚʨʝʤʝʥʥʠ ʬʘʡʣʦʚʝ ʥʷʤʘ ʜʘ ʥʠ ʪʨʷʙʚʘʪ ʧʦʚʝʯʝ.  

  

ʌʠʛʫʨʘ 27. ɿʘʧʠʩʚʘʥʝ ʥʘ ʚʨʝʤʝʥʥʠʪʝ (ʚʠʨʪʫʘʣʥʠ) ʦʙʝʜʠʥʝʥʠ ʢʘʥʘʣʠ ʚ geotiff-ʬʦʨʤʘʪ. 

 

ʇʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ ʪʘʢʘ, ʯʝ ʜʘ ʠʤʘʪ ʝʜʥʘʢʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ.  

ʆʪ ʧʨʝʜʭʦʜʥʘʪʘ ʩʪʲʧʢʘ ʚ ʧʘʧʢʘ \Merged\ASTER ʪʨ̫ʙʚʘ ʜʘ ʠʤʘʪʝ ʟʘʧʠʩʘʥʠ ʪʨʠ ʬʘʡʣʘ, ʯʠʠʪʦ 

ʠʤʝʥʘ ʟʘʚʲʨʰʚʘʪ ʥʘ VNIR.tif, SWIR.tif  ʠ TIR.tif  ʠ ʢʦʠʪʦ ʩʘ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʨʝʟʦʣʶʮʠʠ 

ʩʲʦʪʚʝʪʥʦ 15 m, 30 m ʠ 90 m. ɸʢʦ ʩʝ ʥʘʣʘʛʘ ʜʘ ʠʟʧʦʣʟʚʘʤʝ ʝʜʥʦʚʨʝʤʝʥʥʦ ʜʘʥʥʠʪʝ ʦʪ ʪʨʠʪʝ 

ʜʠʘʧʘʟʦʥʘ, ʪʨʷʙʚʘ ʜʘ ʦʙʝʜʠʥʠʤ ʪʨʠʪʝ ʬʘʡʣʘ ʚ ʝʜʠʥ. ʇʨʠ ʪʦʚʘ, ʦʙʘʯʝ, ʟʘ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ, 

ʚʩʠʯʢʠ ʜʘʥʥʠ ʩʣʝʜʚʘ ʪʝ ʜʘ ʩʘ ʩ ʝʜʥʘʢʚʘ ʨʝʟʦʣʮʁʠʷ (ʚ ʝʜʠʥ tif-ʬʘʡʣ ʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʢʘʥʘʣʠ ʩ 

ʨʘʟʣʠʯʥʘ ʨʝʟʦʣʶʮʠʷ). ʊʘʢʘ ʪʨʷʙʚʘ ʜʘ ʠʟʙʝʨʝʤ ʢʲʤ ʢʘʢʚʘ ʥʘʟʝʤʥʘ ʨʝʟʦʣʶʮʠʷ ʜʘ ʧʨʠʚʝʜʝʤ 

ʥʘʰʠʪʝ ʜʘʥʥʠ. ʇʦʥʝʞʝ ʧʨʠ ʛʝʦʣʦʞʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʠʟʧʦʣʟʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʨʝʜʠʤʥʦ 

ʦʪ ʢʲʩʦʚʲʣʥʦʚʠʷ ʠʥʬʨʘʯʝʨʚʝʥ ʜʠʘʧʘʟʦʥ (SWIR), ʪʦ ʥʘʡ-ʜʦʙʨʝ ʝ ʜʘ ʧʨʠʚʝʜʝʤ ʜʘʥʥʠʪʝ ʚ 

ʨʝʟʦʣʮʁʠʷ 30 m. ʇʨʠ ʪʦʚʘ ʱʝ ʟʘʛʫʙʠʤ ʯʘʩʪ ʦʪ ʠʥʬʦʨʤʘʮʠʷʪʘ ʦʪ VNIR ʢʘʥʘʣʠʪʝ, ʟʘʱʦʪʦ 

ʥʘʤʘʣ̫ ʚʘʥʝʪʦ ʥʘ ʨʝʟʦʣʶʮʠʷʪʘ ʦʪ 15 m ʥʘ 30 m ʩʪʘʚʘ ʯʨʝʟ ʦʙʝʜʠʥʷʚʘʥʝ ʥʘ ʩʲʩʝʜʥʠ ʯʝʪʠʨʠ 

ʧʠʢʩʝʣʘ ʚ ʝʜʠʥ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʥʷʤʘ ʩʤʠʩʲʣ ʜʘ ʧʦʚʠʰʘʚʘʤʝ ʨʝʟʦʣʶʮʠʷʪʘ ʥʘ SWIR ʠ TIR 
ʜʠʘʧʘʟʦʥʠʪʝ ʢʲʤ 15 m, ʟʘʱʦʪʦ ʪʦʚʘ ʱʝ ʜʦʚʝʜʝ ʩʘʤʦ ʜʦ ʧʦ-ʛʦʣʝʤʠ ʬʘʡʣʦʚʝ, ʙʝʟ ʜʘ ʠʤʘ ʥʦʚʠ 

ʜʘʥʥʠ, ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʪʝʟʠ ʜʚʘ ʜʠʘʧʘʟʦʥʘ ʩʠ ʦʩʪʘʚʘ ʩʲʱʘʪʘ. 
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ʇʦʨʘʜʠ ʪʘʢʘ ʠʟʪʢ̡ʥʘʪʠʪʝ ʩʲʦʙʨʘʞʝʥʠʷ, ʩʝʛʘ ʱʝ ʧʨʠʚʝʜʝʤ ʚʩʠʯʢʠ ʢʘʥʘʣʠ ʢʲʤ ʥʘʟʝʤʥʘ 

ʨʝʟʦʣʶʮʠʷ 30 m. ɿʘ ʮʝʣʪʘ ʦʪ ʤʝʥʶʪʦ ʥʘ QGIS ʦʪʥʦʚʦ ʠʟʧʦʣʟʚʘʡʪʝ ʢʦʤʘʥʜʘʪʘ Raster > 
Projections > Warp (Reproject). ɺ ʧʨʦʟʦʨʝʮʘ ʥʘ Warp (Reproject), ʚ ʧʦʣʝʪʦ Input layer ʠʟʙʝʨʝʪʝ 

VNIR, ʘ ʚ Output file resolution in target georeferenced units ʟʘʜʘʡʪʝ ʟʘ ʠʟʭʦʜʥʘ ʨʝʟʦʣʶʮʠʷ 30 

(ʌʠʛʫʨʘ 28). ʉʪʘʨʪʠʨʘʡʪʝ ʧʨʦʮʝʩʘ ʩ Run ʠ ʚ ʩʧʠʩʲʢʘ ʥʘ ʩʣʦʝʚʝʪʝ ʱʝ ʩʝ ʧʦʷʚʠ ʥʦʚ ʚʠʨʪʫʘʣʝʥ 

ʩʣʦʡ Reprojected. ʇʨʝʢʨ̡ʩʪʝʪʝ ʛʦ ʥʘ vnir30m. ʇʦʚʪʦʨʝʪʝ ʪʘʟʠ ʩʪ̡ ʧʢʘ ʠ ʟʘ ʬʘʡʣʘ TIR, ʢʘʪʦ 
ʩʲʟʜʘʜʝʥʠʷ ʩʣʦʡ ʧʨʝʢʨʲʩʪʝʪʝ tir30m. ʌʘʡʣ̡ʪ ʦʪ SWIR ʜʠʘʧʘʟʦʥʘ ʥʷʤʘ ʜʘ ʦʙʨʘʙʦʪʚʘʤʝ, 

ʧʦʥʝʞʝ ʪʦʡ ʩʠ ʝ ʩ ʨʝʟʦʣʶʮʠʷ 30 m. ɺ ʩʣʝʜʚʘʱʘʪʘ ʩʪ̡ʧʢʘ ʱʝ ʦʙʝʜʠʥʠʤ ʜʘʥʥʠʪʝ ʦʪ ʪʨʠʪʝ 

ʜʠʘʧʘʟʦʥʘ. 

 

ʌʠʛʫʨʘ 28. ʇʨʠʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʦʪʜʝʣʥʠʪʝ ʜʠʘʧʘʟʦʥʠ ʚ ʝʜʥʘʢʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ (30 m). 

 

ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʪʨʠʪʝ ʜʠʘʧʘʟʦʥʘ (VNIR , SWIR  ʠ TIR ) ʠ ʟʘʧʠʩʚʘʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʘ ʢʘʪʦ ʧʦʩʪʦʷʥʝʥ ʬʘʡʣ ʚ geotiff-ʬʦʨʤʘʪ.  

ʉʣʝʜ ʢʘʪʦ ʦʪ ʧʨʝʜʥʠ ̫ ʝʪʘʧ ʠʤʘʪʝ ʪʨʠ ʬʘʡʣʘ (vnir30m, SWIR ʠ tir30m) ʩ ʝʜʥʘʢʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ, ʦʩʪʘʚʘ ʩʘʤʦ ʜʘ ʛʠ ʦʙʝʜʠʥʠʪʝ ʚ ʝʜʠʥ ʥʦʚ ʬʘʡʣ. ɿʘ ʮʝʣʪʘ 
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ʠʟʧʦʣʟʚʘʡʪʝ ʦʪʥʦʚʦ ʬʫʥʢʮʠʷʪʘ Raster > Miscellaneous > Merge. ɺ ʧʨʦʟʦʨʝʮʘ Merge, ʚ ʯʘʩʪʪʘ 

Parameters, ʚ ʥʘʩʪʨʦʡʢʘʪʘ Input Layers ʟʘ ʚʭʦʜʥʠ ʬʘʡʣʦʚʝ ʠʟʙʝʨʝʪʝ vnir30m, swir ʠ tir30m ï

ʧʦʜʨʝʜʝʪʝ ʛʠ ʚ ʪʘʟʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʠ ʛʠ ʤʘʨʢʠʨʘʪʝ (ʌʠʛʫʨʘ 29). ɺ Parameters ʚʢʣ ʯʁʝʪʝ 
ʦʧʮʠʷʪʘ Place each input file into a separate band, ʟʘ ʜʘ ʩʝ ʟʘʧʠʰʝ ʚʩʝʢʠ ʢʘʥʘʣ ʦʪ ʨʘʟʣʠʯʥʠʪʝ 

ʜʠʘʧʘʟʦʥʠ ʢʘʪʦ ʦʪʜʝʣʝʥ ʩʣʦʡ. ʏʨʝʟ Output data type ʟʘ ʠʟʭʦʜʝʥ ʬʦʨʤʘʪ ʟʘʜʘʡʪʝ UInt16 (16-

ʙʠʪʦʚ) ï ʧʦʥʝʞʝ ʬʦʨʤʘʪʲʪ ʥʘ ʜʘʥʥʠʪʝ ʦʪ VNIR ʠ SWIR ʝ 8-ʙʠʪʦʚ, ʘ ʦʪ TIR ʜʠʘʧʘʟʦʥʘ ʝ 16-

ʙʠʪʦʚ, ʪʦ ʩʣʝʜʚʘ ʜʘ ʠʟʙʝʨʝʪʝ ʥʘʡ-ʚʠʩʦʢʠʷ ʦʪ ʚʭʦʜʥʠʪʝ ʬʦʨʤʘʪʠ, ʟʘ ʜʘ ʥʝ ʟʘʛʫʙʠʪʝ 

ʠʥʬʦʨʤʘʮʠʷ. ʅʘʢʨʘʷ ʩʪʘʨʪʠʨʘʡʪʝ ʧʨʦʮʝʩʘ ʩ Run.  

 

ʌʠʛʫʨʘ 29. ʆʙʝʜʠʥʷʚʘʥʝ ʥʘ ʧʨʝʦʙʨʘʟʫʚʘʥʠʪʝ ʚ 30 m ʨʝʟʦʣʶʮʠʷ ʚʨʝʤʝʥʥʠ VNIR, SWIR ʠ TIR ʢʘʥʘʣʠ ʦʪ 

ASTER ʯʨʝʟ ʬʫʥʢʮʠ̫ʪʘ Merge. 

 

ʑʝ ʧʦʣʫʯʠʪʝ ʥʦʚ ʚʠʨʪʫʘʣʝʥ ʬʘʡʣ, ʥʘʨʝʯʝʥ Merged. ɿʘ ʜʘ ʟʘʧʠ ʝhʪʝ ʪʦʟʠ ʨʝʟʫʣʪʘʪ ʟʘ 

ʧʦʩʪʦʷʥʥʦ, ʱʨʘʢʥʝʪʝ ʩ ʜʝʩʥʠʷ ʙʫʪʦʥ ʚʨ̡ʭʫ Merged ʠ ʦʪ ʢʦʥʪʝʢʩʪʥʦʪʦ ʤʝʥʶ ʠʟʙʝʨʝʪʝ Export 
> Save asΧ (ʌʠʛʫʨʘ 27). ɿʘʧʠʰʝʪʝ ʠʟʭʦʜʥʠʷ ʬʘʡʣ ʚ ʧʘʧʢʘʪʘ \Merged\ASTER, ʢʘʪʦ ʛʦ 
ʢʨʲʩʪʠʪʝ ʥʘʧʨʠʤʝʨ AST_L1B_00310152007092107_all14bands.tif  ï ʪʦʚʘ ʱʝ ʧʦʜʩʢʘʟʚʘ ʢʦʡ ʝ 

ʬʘʡʣʲʪ ʩ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʜʘʥʥʠ ʠ ʯʝ ʚ ʪʦʟʠ ʩʘ ʦʙʝʜʠʥʝʥʠ ʚʩʠʯʢʠ 14 ʢʘʥʘʣʘ ʦʪ ʩʮʝʥʘʪʘ. 
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ʀʟʨʷʟʚʘʥʝ ʥʘ ʧʣʦʱʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ.  

ʆʪʚʦʨʝʪʝ ʥʦʚ ʧʨʦʝʢʪ ʠ ʦʪ ʧʘʧʢʘʪʘ \Merged\ASTER ʟʘʨʝʜʝʪʝ ʬʘʡʣʘ, ʚ ʢʦʡʪʦ ʦʙʝʜʠʥʠʭʪʝ 

ʚʩʠʯʢʠ ʢʘʥʘʣʠ ʦʪ ASTER ʜʘʥʥʠʪʝ (AST_L1B_00310152007092107_all14bands.tif). ɺ ʪʘʟʠ ʩʮʝʥʘ 

ʦʪ ASTER ʩʝ ʚʠʞʜʘʪ ʤʠʥʥʠʪʝ ʦʙʝʢʪʠ ʦʪ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʇʘʥʘʛʶʨʩʢʠ̫  ʨʫʜʝʥ ʨʘʡʦʥ. ɿʘ 

ʫʣʝʩʥʝʥʠʝ ʠʤʘʤʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʧʠʩʘʥ shp-ʬʘʡʣ, ʦʛʨʘʞʜʘʱ ʪʘʟʠ ʧʣʦʱ. ʊʦʡ ʩʝ ʥʘʤʠʨʘ ʚ 

ʧʘʧʢʘ \DATA\GIS_Data ʠ ʩʝ ʢʘʟʚʘ North_PanOreRegion_area.shp ï ʟʘʨʝʜʝʪʝ ʛʦ ʠ ʥʝʛʦ.  

ʅʝʢʘ ʠʟʨʝʞʝʤ ʪʘʟʠ ʯʘʩʪ ʦʪ ʠʟʦʙʨʘʞʝʥʠʝʪʦ. ʆʪ ʤʝʥʶʪʦ ʠʟʙʝʨʝʪʝ ʬʫʥʢʮʠʷʪʘ Raster > 
Extraction > Clip Raster by Extent. ɺ ʧʦʚ̫ʠʣʠʷ ʩʝ ʧʨʦʟʦʨʝʮ ʟʘ Input layer ʠʟʙʝʨʝʪʝ ASTER 
ʩʮʝʥʘʪʘ AST_L1B_00310152007092107_all14bands.tif  (ʌʠʛʫʨʘ 30). ɺ ʥʘʩʪʨʦʡʢʘʪʘ Clipping 

extent, ʯʨʝʟ ʙʫʪʦʥʘ  ʚʜʷʩʥʦ ʟʘʜʘʡʪʝ Calculate from Layer > North_PanOreRegion_area, ʟʘ ʜʘ 
ʫʢʘʞʝʪʝ, ʯʝ ʱʝ ʠʟʨʝʞʝʪʝ ʩʮʝʥʘʪʘ ʧʦ ʨʘʤʢʘʪʘ ʦʪ ʪʦʟʠ shp-ʬʘʡʣ. ʇʨʦʛʨʘʤʘʪʘ ʝɦ ʠʟʚʣʝʯʝ 

ʥʝʛʦʚʠʪʝ ʢʨʘʡʥʠ ʢʦʦʨʜʠʥʘʪʠ ʠ ʱʝ ʛʠ ʚʲʚʝʜʝ ʚ ʧʦʣʝʪʦ Clipping extent. ʉʪʘʨʪʠʨʘʡʪʝ 
ʢʦʤʘʥʜʘʪʘ ʩ Run ʠ ʚ ʨʝʟʫʣʪʘʪ ʱʝ ʩʝ ʩʲʟʜʘʜʝ ʠ ʟʘʨʝʜʠ ʥʦʚʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘʨʝʯʝʥʦ Clipped 
(extend), ʩʲʜʲʨʞʘɦʦ 14-ʪʝ ʩʣʦʷ ʠ ʦʙʭʚʘʱʘʱʦ ʩʘʤʦ ʠʟʨʷʟʘʥʘʪʘ ʧʣʦʱ. ʆʪ ʢʦʥʪʝʢʩʪʥʦʪʦ ʤʝʥʁ  

ʥʘ ʥʝʛʦʚʠʷ ʩʣʦʡ ʠʟʙʝʨʝʪʝ Export > Save asΧ ʠ ʛʦ ʟʘʧʠʰʝʪʝ ʚ \Merged\ASTER, ʚ GeoTIFF 
ʬʦʨʤʘʪ, ʢʘʪʦ ʛʦ ʢʨʲʩʪʠʪʝ ʥʘʧʨʠʤʝʨ AST_L1B_00310152007092107_North_PanOreRegion.tif .  

 

ʌʠʛʫʨʘ 30. ʀʟʨʷʟʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ASTER ʠʟʦʙʨʘʞʝʥʠʝ. 

 

ʊʘʢʘ ʧʦʣʫʯʠʭʪʝ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪ ASTER, ʩʲʜʲʨʞʘʱʦ ʟʘʝʜʥʦ ʚʩʠʯʢʠ 14 ʢʘʥʘʣʘ ʠ ʠʟʨʷʟʘʥʦ ʧʦ 

ʨʘʤʢʘʪʘ ʦʪ ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʇʘʥʘʛʶʨʩʢʠ ̫ ʨʘʡʦʥ. ʊʦʚʘ ʠʟʦʙʨʘʞʝʥʠʝ ʱʝ ʠʟʧʦʣʟʚʘʪʝ ʚ 

ʩʣʝʜʚʘʱʠʪʝ ʫʧʨʘʞʥʝʥʠʷ, ʢʦʛʘʪʦ ʨʘʟʛʣʝʞʜʘʤʝ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ ʜʘʥʥʠ.  



 41 

ʋʧʨʘʞʥʝʥʠʝ 4. ʈʘʙʦʪʘ ʩ ʮʚʝʪʥʠ (RGB) ʠʟʦʙʨʘʞʝʥʠʷ.  

ʀʟʦʙʨʘʟʷʚʘʥʝʪʦ ʥʘ ʮʚʝʪʦʚʝʪʝ ʥʘ ʧʠʢʩʝʣʠʪʝ ʦʪ ʝʢʨʘʥʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ ʪʨʠ ʦʪʜʝʣʥʠ 

ʩʪʦʡʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʯʝʨʚʝʥʠ̫, ʟʝʣʝʥʠ ̫ʠ ʩʠʥʠ̫ ʮʚʷʪ. ʊʘʢʘ ʮʚʝʪʥʠʪʝ 

ʩʥʠʤʢʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʪʨʠ ʨʘʩʪʝʨʥʠ ʩʣʦ̫, ʩʜ̡̡ ʨʞʘɦʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʪʨʠʪʝ 

ʦʩʥʦʚʥʠ ʮʚʷʪʘ ʟʘ ʚʩʝʢʠ ʧʠʢʩʝʣ. ʊʦʟʠ ʥʘʯʠʥ ʥʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ ʝ ʦʙʦʟʥʘʯʘʚʘʥ ʢʘʪʦ RGB (ʦʪ 
Red, Green, Blue ï ʯʝʨʚʝʥʦ, ʟʝʣʝʥʦ, ʩʠʥɹʦ). ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷʪʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠ 

ʠʟʦʙʨʘʞʝʥʠ ̫ʥʘʡ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʤʝʥʥʦ ʮʚʝʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʥʝʞʝ ʯʦʚʝʰʢʦʪʦ ʦʢʦ 

ʤʦʞʝ ʜʘ ʨʘʟʣʠʯʘʚʘ ʩʘʤʦ ʦʢʦʣʦ 300 ʥʶʘʥʩʘ ʥʘ ʩʠʚʦʪʦ, ʥʦ ʜʦ 10 000 000 ʮʚʝʪʥʠ ʥʶʘʥʩʘ. ɺ 

ʪʦʚʘ ʫʧʨʘʞʥʝʥʠʝ ʱʝ ʨʘʟʛʣʝʜʘʤʝ ʚ̡ ʟʤʦʞʥʦʩʪʠʪʝ ʠ ʧʨʠʣʦʞʝʥʠʷʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ 

ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ ʠ ʨʘʟʣʠʯʥʠ ʧʩʝʚʜʦ-ʮʚʝʪʦʚʠ ʢʦʤʙʠʥʘʮʠʠ. ʄʥʦʛʦ ʯʝʩʪʦ ʚ ʨʘʟʣʠʯʥʠ 

ʛʝʦʣʦʞʢʠ ʟʘʜʘʯʠ ʝ ʥʘʧʲʣʥʦ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚʠʟʫʘʣʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠ ̫ʥʘ ʮʚʝʪʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

 

ʉʲʩʪʘʚʷʥʝ ʥʘ ʠʟʦʙʨʘʞʝʥʠ̫ ʚ ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ.  

ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ ʝ ʚ̡ ʟʤʦʞʥʦ ʘʢʦ ʜʠʩʪʘʥʮʠʦʥʥʠʪʝ 

ʩʠʩʪʝʤʠ ʟʘʩʥʝʤʘʪ ʚ ʩʠʥʠʷ, ʟʝʣʝʥʠʷ ʠ ʯʝʨʚʝʥʠʷ ʜʠʘʧʘʟʦʥ ʦʪ ʚʠʜʠʤʘʪʘ ʯʘʩʪ ʥʘ ʩʧʝʢʪʨ̡ʘ. 

ʆʮʚʝʪʷʚʘʡʢʠ ʜʘʥʥʠʪʝ ʦʪ ʪʝʟʠ ʢʘʥʘʣʠ ʚ ʩʲʦʪʚʝʪʥʠʪʝ ʮʚʝʪʦʚʝ ʩʝ ʧʦʣʫʯʘʚʘʪ RGB-ʠʟʦʙʨʘʞʝʥʠ̫  

ʚ ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ (Natural color). ʊʷʭʥʦʪʦ ʦʩʥʦʚʥʦ ʧʨʝʜʠʤʩʪʚʦ ʝ, ʯʝ ʧʨʝʜʩʪʘʚʷʪ ʟʝʤʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ, ʢʘʢʪʦ ̫ ʚʠʞʜʘ ʯʦʚʝʰʢʦʪʦ ʦʢʦ. ɿʘʪʦʚʘ, ʦʙʝʢʪʠʪʝ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ ʩʘ ʧʦ-ʣʝʩʥʦ ʨʘʟʧʦʟʥʘʚʘʝʤʠ ʟʘ ʯʦʚʝʰʢʠʷ ʤʦʟʲʢ. 

ɺʠʟʫʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʠʟʦʙʨʘʞʝʥʠ̫ʪʘ ʚ ʝʩʪʝʩʪʚʝʥʠ ʮʚʝʪʦʚʝ ʩʪʘʚʘ ʙʲʨʟʦ ʠ ʣʝʩʥʦ. ɺ ʧʦʚʝʯʝʪʦ 

ʩʣʫʯʘʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʜʠʨʝʢʪʥʦ ʚʨ̡ʭʫ ʦʨʠʛʠʥʘʣʥʠʪʝ ʜʘʥʥʠ, ʙʝʟ ʪʝ ʜʘ ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ 

ʥʷʢʘʢʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ. 

 

ʉʲʩʪʘʚ̫ʥʝ ʥʘ ʮʚʝʪʥʠ ʠʟʦʙʨʘʞʝʥʠʷ ʚ QGIS.  

ʉʪʘʨʪʠʨʘʡʪʝ ʥʦʚ ʧʨʦʝʢʪ ʚ QGIS ʠ ʦʪʚʦʨʝʪʝ ʝʜʥʘʪʘ ʧʘʧʢʘ ʩ ʦʨʠʛʠʥʘʣʥʠ Landsat-8 ʜʘʥʥʠ, 

ʥʘʧʨʠʤʝʨ \DATA\LANDSAT-8\LC08_L1TP_183030_20211029_20211109_01_T1. ɿʘʨʝʜʝʪʝ 

ʢʘʥʘʣʠ 2ʕ, ˤо ʠ ˤп ï ʚʝʯʝ ʚʠʜʷʭʪʝ, ʯʝ ʪʝ ʩʘ ʟʘʩʥʝʪʠ ʩʲʦʪʚʝʪʥʦ ʚ ʩʠʥʷʪʘ, ʟʝʣʝʥʘʪʘ ʠ ʯʝʨʚʝʥʘʪʘ 

ʦʙʣʘʩʪʠ ʥʘ ʩʧʝʢʪʲʨʘ (ʌʠʛʫʨʘ 7, ʌʠʛʫʨʘ 8, ʊʘʙʣʠʮʘ 1). ɿʘ ʜʘ ʛʠ ʦʙʝʜʠʥʠʪʝ ʚ ʝʜʥʦ ʮʚʝʪʥʦ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʦʪ ʤʝʥʶʪʦ ʥʘ QGIS ʠʟʧʦʣʟʚʘʡʪʝ ʢʦʤʘʥʜʘʪʘ Raster > Miscellaneous > Built Virtual 
Raster (ʌʠʛʫʨʘ 31). ʂʘʪʦ ʚʭʦʜʥʠ ʜʘʥʥʠ ʚ Input layers ʤʘʨʢʠʨʘʡʪʝ ʠ ʪʨʠʪʝ ʢʘʥʘʣʘ. ʇʦʥʝʞʝ ʠ 

ʪʨʠʪʝ ʩʘ ʩ ʝʜʥʘʢʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʨʝʟʦʣʶʮʠʷ, ʥʷʤʘ ʟʥʘʯʝʥʠʝ ʢʘʢʚʦ ʱʝ ʟʘʜʘʜʝʪʝ ʟʘ 

Resolution. ɺʢʣʯʁʝʪʝ Place each input file into a separate band, ʪʘʢʘ ʚʩʝʢʠ ʚʭʦʜʝʥ ʬʘʡʣ ʱʝ ʩʝ 

ʠʥʪʝʨʧʨʝʪʠʨʘ ʢʘʪʦ ʦʪʜʝʣʝʥ ʢʘʥʘʣ ʚ ʥʦʚʦʪʦ ʠʟʦʙʨʘʞʝʥʠʝ. ɿʘ Nodata value(s) ʚ̡ʚʝʜʝʪʝ 0. ɺ 

ʧʦʣʝʪʦ Virtual ʧʨʦʛʨʘʤʘʪʘ ʥʠ ʧʨʝʜʣʘʛʘ ʨʝʟʫʣʪʘʪʲʪ ʜʘ ʙʲʜʝ ʚʠʨʪʫʘʣʝʥ (ʚʨʝʤʝʥʝʥ) ʩʣʦʡ ʠʣʠ ʜʘ 

ʩʝ ʟʘʧʠʰʝ ʢʘʪʦ ʧʦʩʪʦʷʥʝʥ ʥʘ ʜʠʩʢʘ. ʆʩʪʘʚʝʪʝ ʥʘʩʪʨʦʡʢʘʪʘ ʥʘ ʚʨʝʤʝʥʝʥ ʩʣʦʡ ï ʢʘʢʪʦ ʚʝʯʝ 

ʚʠʜʷʭʤʝ, ʘʢʦ ʨʝʟʫʣʪʘʪʲʪ ʥʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʠ ʘʢʦ ʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʩʣʝ ʤʦʞʝʤ ʜʘ 

ʝʢʩʧʦʨʪʠʨʘʤʝ ʚʨʝʤʝʥʥʠʷ ʩʣʦʡ ʚ ʧʦʩʪʦʷʥʝʥ GeoTIFF ʬʘʡʣ. ʉʪʘʨʪʠʨʘʡʪʝ ʩ Run ʠ ʱʝ ʩʝ ʩʲʟʜʘʜʝ 

ʠ ʟʘʨʝʜʠ ʥʦʚʦ ʮʚʝʪʥʦ ʚʠʨʪʫʘʣʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. ʑʨʘʢʥʝʪʝ ʜʚʘ ʧʲʪʠ ʚʲʨʭʫ ʥʝʛʦ ʠ ʦʪʚʦʨʝʪʝ 

ʥʘʩʪʨʦʡʢʠʪʝ Symbology (ʌʠʛʫʨʘ 32). ʊʫʢ ʚʠʞʜʘʪʝ, ʯʝ ʥʘʯʠʥʘ ʥʘ ʚʠʟʫʘʣʠʟʠʨʘʥʝ (Render type) 

ʚʝʯʝ ʝ ʤʥʦʛʦʢʘʥʘʣʝʥ ʮʚʝʪʝʥ (Multiband color). ʊʫʢ ʚ ʧʦʣʝʪʘʪʘ Red band, Green band ʠ Blue 
band ʪʨʷʙʚʘ ʜʘ ʥʘʩʪʨʦʠʪʝ ʧʨʘʚʠʣʥʦ ʩʲʦʪʚʝʪʥʠʪʝ ʢʘʥʘʣʠ. ɸʢʦ ʧʨʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ 

ʚʠʨʪʫʘʣʥʠʷ ʩʣʦʡ ʩʪʝ ʧʦʜʨʝʜʠʣʠ ʢʘʥʘʣʠʪʝ ʚ ʨʝʜʘ 2ʕ, 3ʕ, 4ʕ, ʪʦ ʚ ʥʦʚʦʪʦ ʚʠʨʪʫʘʣʥʦ 
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ʠʟʦʙʨʘʞʝʥʠʝ ʪʝ ʱʝ ʩʘ ʟʘʧʠʩʘʥʠ ʩʲʦʪʚʝʪʥʦ ʢʘʪʦ ʢʘʥʘʣʠ 1, 2 ʠ 3. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʟʘ Red band 
ʟʘʜʘʡʪʝ ʢʘʥʘʣ 3, ʟʘ Green band ʠʟʙʝʨʝʪʝ ʢʘʥʘʣ 2 ʠ ʟʘ Blue band ʟʘʜʘʡʪʝ ʢʘʥʘʣ 1 (ʌʠʛʫʨʘ 32). 

ɸʢʦ ʧʨʘʚʠʣʥʦ ʩʪʝ ʟʘʜʘʣʠ ʢʘʥʘʣʠʪʝ, ʱʝ ʚʠʜʠʪʝ ʩʮʝʥʘʪʘ ʚʠʟʫʘʣʠʟʠʨʘʥʘ ʚ ʨʝʘʣʥʠ ʮʚʝʪʦʚʝ. 

 

ʌʠʛʫʨʘ 31. ʉʲʩʪʘʚʷʥʝ ʥʘ ʚʠʨʪʫʘʣʝʥ ʨʘʩʪʝʨʝʥ ʩʣʦʡ. 

 

ʌʠʛʫʨʘ 32. ʅʘʩʪʨʦʡʢʠ ʥʘ ʢʘʥʘʣʠʪʝ ʚ ʮʚʝʪʥʦ ʠʟʦʙʨʘʞʝʥʠʝ. 
























































































































































































