
ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʛʝʦʛʨʘʬʠʠ  

(ʛʝʦʛʨʘʬʳ, 72=28+14+30 ʯʘʩʦʚ) 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʚ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ  

(ʛʝʦʵʢʦʣʦʛʠ, 98=13+13+82 ʯʘʩʦʚ) 

1 ʢʫʨʩ ʤʘʛʠʩʪʨʘʪʫʨʳ, ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2015 ʛ. 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ: 

¶ɼʘʥʠʠʣ ʅʠʢʦʣʘʝʚʠʯ ʂʦʟʣʦʚ: daniilkozlov@landscape.edu.ru 

¶ʢʘʬʝʜʨʘ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ: 

¶  http://landscape.edu.ru 

¶  ʣʝʢʮʠʦʥʥʳʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʜʘʥʠʷ, ʩʪʘʪʴʠ, ʩʩʳʣʢʠ ʥʘ          

ʪʝʤʘʪʠʯʝʩʢʠʝ ʩʘʡʪʳ 

ɿʘʥʷʪʠʷ:  

¶  ʚʪʦʨʥʠʢ 2-3 ʧʘʨʳ, 10:50-14:20, ʘʫʜ. 2017 

ɿʘʜʘʥʠʷ: 

¶  ʨʝʬʝʨʘʪ ʩʪʘʪʴʠ 2013-15 ʛʦʜʘ ʠʟ ʢʘʪʘʣʦʛʘ ELSEVIER  

¶  ʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ 

ʇʨʦʚʝʨʢʘ ʟʥʘʥʠʡ: 

¶ʧʨʘʢʪʠʯʝʩʢʠʝ (60%), ʚʦʧʨʦʩʳ ʵʢʟʘʤʝʥʘ (30%), ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ (10%)  

mailto:daniilkozlov@gmail.com
http://landscape.edu.ru/


17.02 
ʎʝʣʠ, ʟʘʜʘʯʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʘ 

ɼɿ 
ʕʢʩʧʝʨʪʥʳʝ ʠ ʬʦʨʤʘʣʴʥʳʝ ʤʦʜʝʣʠ. 

24.02
03.02 

10.03 

ʇʨʦʙʣʝʤʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʵʢʦʣʦʛʠʠ ʠ 
ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ 

ɼɿ 

17.03 

24.03 

ʇʨʦʙʣʝʤʳ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʛʝʦʩʪʘʪʠʩʪʠʢʘ ʠ ʠʥʜʠʢʘʮʠʦʥʥʦʝ 
ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ɼɿ 

31.03 
07.04 

ʇʨʦʙʣʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʚ 
ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ 

ɼɿ 

14.04 

21.04 
ʉʝʤʠʥʘʨ ʧʦ ʧʨʦʙʣʝʤʘʤ (ʜʦʢʣʘʜʳ ʧʦ ʩʪʘʪʴʷʤ). ʈʝʟʝʨʚ 

ʈɸʉʇʀʉɸʅʀɽ 2015 



ɿʦʥʘʣʴʥʳʝ ʧʦʯʚʳ ï ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ, ʩ ʫʯʘʩʪʠʝʤ ʚ ʧʨʝʜʝʣʘʭ ʟʘʤʝʜʣʝʥʥʦ ʜʨʝʥʠʨʫʝʤʳʭ 

ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ - ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʥʘ ʩʢʣʦʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʩ/ʭ 

ʟʝʤʝʣʴ ï ʵʨʦʜʠʨʦʚʘʥʥʳʭ, ʚ ʥʠʞʥʠʭ ʯʘʩʪʷʭ ʠ ʫ ʧʦʜʥʦʞʴʷ ʩʢʣʦʥʦʚ ï ʩʤʳʪʦ-ʥʘʤʳʪʳʭ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʣʠʛʦʥ çɿʝʣʝʥʦʛʨʘʜʩʢʠʡè, ʇʫʰʢʠʥʩʢʠʡ ʨʘʡʦʥ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʣʦʱʘʜʴʶ 115 ʢʤ2  

ʉʧʝʮʠʬʠʢʘ ʪʝʨʨʠʪʦʨʠʠ: 

Åʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʨʘʥʠʮʝ 

ʢʨʫʧʥʦʭʦʣʤʠʩʪʳʭ ʤʦʨʝʥʥʳʭ 

ʨʘʚʥʠʥ ʂʣʠʥʩʢʦ-ɼʤʠʪʨʦʚʩʢʦʡ 

ʛʨʷʜʳ ʠ ʧʨʠʣʝʛʘʶʱʝʡ 

ʤʦʨʝʥʥʦ-ʚʦʜʥʦʣʝʜʥʠʢʦʚʦʡ 

ʨʘʚʥʠʥʳ 

Åʇʦʯʚʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ ï 

ʧʦʢʨʦʚʥʳʝ ʩʫʛʣʠʥʢʠ 

ʤʦʱʥʦʩʪʴʶ 1-4 ʤ 

Åʄʘʩʩʠʚʳ ʚʪʦʨʠʯʥʳʭ ʣʝʩʦʚ 

ʟʘʥʠʤʘʶʪ 60% ʧʣʦʱʘʜʠ, 

ʧʘʰʥʷ 35%, ʣʫʛʘ ʠ ʙʦʣʦʪʘ 5%  

Åʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ                

ʕʇɸ ï 0.05-0.5 ʛʘ,               

ʕʇʉ ʥʝ ʤʝʥʝʝ 2-6 ʛʘ 

ʆɹʒɽʂʊ ʀʉʉʃɽɼʆɺɸʅʀʗ 



ʄɸʊɽʈʀɸʃʓ ʇʆʃɽɺʆɻʆ ʆɹʉʃɽɼʆɺɸʅʀʗ 

1554 ʊʆʏɽʂ 

 

Åɼɽʊɸʃʔʅʓɽ ʂʃʖʏʀ 

Åʇʈʆʌʀʃʀ 

Åʄɸʈʐʈʋʊʅʆɽ 

ʂɸʈʊʆɻʈɸʌʀʈʆɺɸʅʀɽ 

ɸɹʉʆʃʖʊʅɸʗ 

ɺʓʉʆʊɸ, ʄ 

ʎʄʈ 30 ʤ 



ʎɽʃʔ 

1. ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʵʣʝʤʝʥʪʦʚ ʤʝʟʦʨʝʣʴʝʬʘ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʧʦʯʚʝʥʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ  

ɸɹʉʆʃʖʊʅɸʗ 

ɺʓʉʆʊɸ, ʄ 
ʂʈʋʊʀɿʅɸ, ɻʈɸɼ ʀʅɼɽʂʉ 

ʂʆʅɺɽʈɻɽʅʎʀʀ 
ʕʃɽʄɽʅʊʓ ʄɽɿʆʈɽʃʔɽʌɸ 

ʊʆʏʂʀ 

ʆʇʀʉɸʅʀʁ 
ɺʃɸɾʅʆʉʊʔ 

0-10 ʩʤ 
ʨʅ 0-10 ʩʤ 

2. ʀʥʪʝʨʧʦʣʠʨʦʚʘʪʴ 

ʠʟʤʝʨʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʠ ʨʅ 

ʧʦʯʚʳ (0-10 ʩʤ) ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʡʩʪʚ 

ʨʝʣʴʝʬʘ  



ʋʏɽɹʅʓɽ ʄɸʊɽʈʀɸʃʓ               http://www.landscape.edu.ru  

http://www.landscape.edu.ru/edu_help2_gis.shtml#w5 

http://www.landscape.edu.ru/edu_help2_gis.shtml
http://www.landscape.edu.ru/edu_help2_gis.shtml


ɻɽʆɻʈɸʌʀʏɽʉʂʆɽ ʠ ʇʈʀɿʅɸʂʆɺʆɽ ʇʈʆʉʊʈɸʅʉʊɺɸ 

ʂʈʋʊʀɿʅɸ, ɻʈɸɼ 
ʀʅɼɽʂʉ 

ʂʆʅɺɽʈɻɽʅʎʀʀ 



ʊʈʀ ʂʃɸʉʉɸ 

ʆʇʈɽɼɽʃɽʅʅʆʉʊʔ  

ʂʃɸʉʉʀʌʀʂɸʎʀʀ 

ɺ ɻɽʆɻʈɸʌʀʏɽʉʂʆʄ 

ʇʈʆʉʊʈɸʅʉʊɺɽ 

ɺ ʇʈʀɿʅɸʂʆɺʆʄ 

ʇʈʆʉʊʈɸʅʉʊɺɽ 



ɺʆʉɽʄʔ ʂʃɸʉʉʆɺ 

ʆʇʈɽɼɽʃɽʅʅʆʉʊʔ  

ʂʃɸʉʉʀʌʀʂɸʎʀʀ 

ɺ ɻɽʆɻʈɸʌʀʏɽʉʂʆʄ 

ʇʈʆʉʊʈɸʅʉʊɺɽ 

ɺ ʇʈʀɿʅɸʂʆɺʆʄ 

ʇʈʆʉʊʈɸʅʉʊɺɽ 



ʆɹʆʉʅʆɺɸʅʀɽ ɼʈʆɹʅʆʉʊʀ ʂʃɸʉʉʀʌʀʂɸʎʀʀ 

ɼʀʉʂʈɽʊʅʆɽ ʄʅʆɾɽʉʊɺʆ ʅɽʇʈɽʈʓɺʅʆɽ ʄʅʆɾɽʉʊɺʆ 



ʎɽʃʔ 

1. ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʵʣʝʤʝʥʪʦʚ ʤʝʟʦʨʝʣʴʝʬʘ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʧʦʯʚʝʥʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ  

ɸɹʉʆʃʖʊʅɸʗ 

ɺʓʉʆʊɸ, ʄ 
ʂʈʋʊʀɿʅɸ, ɻʈɸɼ ʀʅɼɽʂʉ 

ʂʆʅɺɽʈɻɽʅʎʀʀ 
ʕʃɽʄɽʅʊʓ ʄɽɿʆʈɽʃʔɽʌɸ 

ʊʆʏʂʀ 

ʆʇʀʉɸʅʀʁ 
ɺʃɸɾʅʆʉʊʔ 

0-10 ʩʤ 
ʨʅ 0-10 ʩʤ 

2. ʀʥʪʝʨʧʦʣʠʨʦʚʘʪʴ 

ʠʟʤʝʨʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʠ ʨʅ 

ʧʦʯʚʳ (0-10 ʩʤ) ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʡʩʪʚ 

ʨʝʣʴʝʬʘ  



ʇʆʉʊʈʆɽʅʀɽ ʎʄʈ 

Zpoints_for_DEM.txt 

ʎʄʈ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 20 ʤ ʥʘ ʦʩʥʦʚʝ ʦʨʜʠʥʘʨʥʦʛʦ ʢʨʠʛʠʥʛʘ ʩ ʨʘʜʠʫʩʦʤ ʧʦʠʩʢʘ ʚ 

ʦʢʨʝʩʪʥʦʩʪʠ 500 ʤ ʦʪ 30 ʜʦ 100 ʪʦʯʝʢ, ʤʦʜʝʣʴ ʚʘʨʠʦʛʨʘʤʤʳ 4-ʡ ʩʪʝʧʝʥʠ, 

ʚʳʭʦʜʷʱʝʡ ʠʟ ʥʫʣʷ. ɻʨʘʥʠʮʳ ʎʄʈ ʦʢʨʫʛʣʠʪʴ ʜʦ ʙʣʠʞʘʡʰʠʭ ʟʥʘʯʝʥʠʡ ʢʨʘʪʥʳʭ 20 

ʇʆʃɽ ʊʆʏɽʂ ʎʄʈ 20 ʤ 

GeoPr ï  File ï Tables ï 

Import ï Import text table 
ʨʘʟʜʝʣʠʪʝʣʴ - ʧʨʦʙʝʣ (space) 

GeoPr ï Shapes ï Conversion 

ï Convert Table to Points 

GeoPr ï Spatial and Geostatistics 

ï Kriging ï Ordinary Kriging 

ʩʠʤʚʦʣ ʨʘʟʜʝʣʘ ʢʦʣʦʥʦʢ ʪʝʢʩʪʦʚʦʡ 

ʪʘʙʣʠʮʳ ï ʧʨʦʙʝʣ (space) 

[ [ 



ʇʆʉʊʈʆɽʅʀɽ ʎʄʈ ï ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ 

1 

1 - 

2 - 

3 - 

1. ʚʳʙʨʘʪʴ ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ  - 

ʧʨʦʩʪʦʡ ʢʨʠʛʠʥʛ (Ordinary Kriging) 

2. ʟʘʜʘʪʴ ʥʝʨʝʛʫʣʷʨʥʫʶ ʩʝʪʴ 

ʠʩʭʦʜʥʳʭ ʪʦʯʝʢ-ʚʳʩʦʪ 

3. ʦʧʨʝʜʝʣʠʪʴ ʛʝʦʤʝʪʨʠʶ 

ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ  (ʛʨʘʥʠʮʳ ʠ 

ʨʘʟʤʝʨ ʷʯʝʝʢ ʎʄʈ) 

4. ʦʧʨʝʜʝʣʠʪʴ ʫʩʣʦʚʠʷ ʧʦʠʩʢʘ 

ʪʦʯʝʢ ʜʣʷ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʎʄʈ 

5. ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʤʦʜʝʣʴ 

ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʚʘʨʠʦʛʨʘʤʤʳ 

3 

5 

2 

4 



ʆʊʉɽʏɽʅʀɽ ʃʀʐʅɽɻʆ ʧʦ ʛʨʘʥʠʮʘʤ ʚʦʜʦʩʙʦʨʘ 

File ï Shapes ï Load ï watershed_area.shp (ʛʨʘʥʠʮʳ ʚʦʜʦʩʙʦʨʘ) 

Geoprocessing ï Shapes ï Grid ï Spatial Extent ï Clip Grid with Polygon 

ʎʄʈ ʧʦʣʝʟʥʦ ʩʛʣʘʜʠʪʴ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʤʝʣʢʠʭ ʦʛʨʝʭʦʚ 

ʠʥʪʝʨʧʦʣʷʮʠʠ: 

Grid ï Filter ï Simple Filter 



ʆʊʉɽʏɽʅʀɽ ʃʀʐʅɽɻʆ ʧʦ ʛʨʘʥʠʮʘʤ ʚʦʜʦʩʙʦʨʘ 



ʎʄʈ ʛʦʪʦʚʘ ʢ ʘʥʘʣʠʟʫ 

ɼʦʙʘʚʠʪʴ ʩʣʦʡ 

ʛʦʨʠʟʦʥʪʘʣʝʡ 

File ï Shapes ï Load ï 

relief_polyline.shp 



ʈɸʉʏɽʊ ʄʆʈʌʆʄɽʊʈʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 



ʎʄʈ ʚʠʟʫʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ 

ʢʘʨʪʘ ʪʝʥʝʚʦʡ 

ʦʪʤʳʚʢʠ ʨʝʣʴʝʬʘ 

ʠʟ ʪʨʝʭ ʩʣʦʝʚ ʩʚʝʨʭʫ 

ʚʥʠʟ: 

Å ʛʦʨʠʟʦʥʪʘʣʠ ʩ 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ 50-

70% 

Å ʘʙʩ. ʚʳʩʦʪ ʩ 

ʧʨʦʟʨʘʯʥʦʩʪʴʶ 20-

30% 

Å ʦʩʚʝʱʝʥʥʦʩʪʴ 

(Analytical 

Hiishading) 

ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʘʙʩ. ʚʳʩʦʪ 



ʕʃɽʄɽʅʊʓ ʄɽɿʆʈɽʃʔɽʌɸ 

Convergence Index 

Slope 



ɼʀɸɻʈɸʄʄɸ ʈɸʉʉɽʗʅʀʗ 

ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʢʨʫʪʠʟʥʳ ! 

ʧʣʦʪʥʦʩʪʴ 

ʧʠʢʩʝʣʝʡ ʚ 

ʧʨʠʟʥʘʢʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ 



ʈɸʉʏɽʊ ɼʀʉʂʈɽʊʅʓʍ ʂɸʊɽɻʆʈʀʁ: ʬʦʨʤʘ ʚ ʧʣʘʥʝ 



ʈɸʉʏɽʊ ɼʀʉʂʈɽʊʅʓʍ ʂɸʊɽɻʆʈʀʁ: ʬʦʨʤʘ ʚ ʧʣʘʥʝ 

ʪʠʧ ʧʘʣʠʪʨʳ ʜʣʷ 

ʜʠʩʢʨʝʪʥʳʭ ʢʘʪʝʛʦʨʠʡ 

Lookup Table 

ʧʠʢʩʝʣʠ ʢʘʞʜʦʛʦ 

ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ 

ʧʦʢʨʘʩʠʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʚʝʪʦʤ 



ʈɸʉʏɽʊ ɼʀʉʂʈɽʊʅʓʍ ʂɸʊɽɻʆʈʀʁ: ʢʨʫʪʠʟʥʘ 

ʇɽʈɽɺʆɼ ʂʈʋʊʀɿʅʓ ʉʂʃʆʅɸ 

ʀɿ ʈɸɼʀɸʅʆɺ ɺ ɻʈɸɼʋʉʓ 



ʈɸʉʏɽʊ ɼʀʉʂʈɽʊʅʓʍ ʂɸʊɽɻʆʈʀʁ: ʢʨʫʪʠʟʥʘ 



ʈɸʉʏɽʊ ɼʀʉʂʈɽʊʅʓʍ ʂɸʊɽɻʆʈʀʁ 



ʊʀʇʓ ʕʃɽʄɽʅʊɸʈʅʓʍ ʇʆɺɽʈʍʅʆʉʊɽʁ ʄɽɿʆʈɽʃʔɽʌɸ 

1 2 3 4 

0-1Á 1-2.5Á 2.5-5Á 5-7.5Á 

ʇ = 2 5 6 7 8 

U = 1  1 2 3 4 

ʪʠʧ ʧʘʣʠʪʨʳ  

Lookup Table 

ʧʦʜʦʙʨʘʪʴ ʮʚʝʪʘ ʢʘʪʝʛʦʨʠʡ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ  



ʎɽʃʔ 

1. ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʵʣʝʤʝʥʪʦʚ ʤʝʟʦʨʝʣʴʝʬʘ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʧʦʯʚʝʥʥʦʛʦ ʦʧʨʦʙʦʚʘʥʠʷ  

ɸɹʉʆʃʖʊʅɸʗ 

ɺʓʉʆʊɸ, ʄ 
ʂʈʋʊʀɿʅɸ, ɻʈɸɼ ʀʅɼɽʂʉ 

ʂʆʅɺɽʈɻɽʅʎʀʀ 
ʕʃɽʄɽʅʊʓ ʄɽɿʆʈɽʃʔɽʌɸ 

ʊʆʏʂʀ 

ʆʇʀʉɸʅʀʁ 
ɺʃɸɾʅʆʉʊʔ 

0-10 ʩʤ 
ʨʅ 0-10 ʩʤ 

2. ʀʥʪʝʨʧʦʣʠʨʦʚʘʪʴ 

ʠʟʤʝʨʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʠ ʨʅ 

ʧʦʯʚʳ (0-10 ʩʤ) ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʡʩʪʚ 

ʨʝʣʴʝʬʘ  



ʊʆʏʂʀ ʇʆʏɺɽʅʅʆɻʆ ʆʇʈʆɹʆɺɸʅʀʗ    watershed_sample_plots.shp  

ʢʣʠʢʥʠ ʧʦ ʪʦʯʢʝ ʠ ʧʦʩʤʦʪʨʠ 

ʩʚʦʡʩʪʚʘ ʝʝ ʧʦʯʚʳ 



ʀʅɼʀʂɸʎʀʆʅʅɸʗ ʀʅʊɽʈʇʆʃʗʎʀʗ ʈɽɿʋʃʔʊɸʊʆɺ ʆʇʈʆɹʆɺɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (HUMID) ʦʪ 

ʢʨʫʪʠʟʥʳ (Slope) ʠ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʣʘʥʝ (Convergence Index) 



ʀʅɼʀʂɸʎʀʆʅʅɸʗ ʀʅʊɽʈʇʆʃʗʎʀʗ ʈɽɿʋʃʔʊɸʊʆɺ ʆʇʈʆɹʆɺɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (HUMID) ʦʪ 

ʢʨʫʪʠʟʥʳ (Slope) ʠ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʣʘʥʝ (Convergence Index) 

R2=0.63 

ʉʪ. ʦʰʠʙ. 8.5% 



ʀʅɼʀʂɸʎʀʆʅʅɸʗ ʀʅʊɽʈʇʆʃʗʎʀʗ ʈɽɿʋʃʔʊɸʊʆɺ ʆʇʈʆɹʆɺɸʅʀʗ 

ɺʣʘʞʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ (HUMID) ʦʪ 

ʢʨʫʪʠʟʥʳ (Slope) ʠ ʬʦʨʤʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 

ʧʣʘʥʝ (Convergence Index) 

R2=0.42 

ʉʪ. ʦʰʠʙ. 0.25 



ʆʊʏɽʊʅʓɽ ʄɸʊɽʈʀɸʃʓ 

ɺ ʬʦʨʤʘʪʝ ʧʨʝʟʝʥʪʘʮʠʠ 

ʉʣʘʡʜ 0. ʊʠʪʫʣ 

ʉʣʘʡʜ 1. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ. ɺ ʛʨʘʥʠʮʘʭ 

ʚʦʜʦʩʙʦʨʘ ʎʄʈ ʩ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʣʝʛʝʥʜʦʡ, ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʦʡ 

ʉʣʘʡʜ 2. ʕʪʘʧʳ ʘʥʘʣʠʟʘ. ʂʨʫʪʠʟʥʘ ʠ ʬʦʨʤʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʣʠʯʠʥʘʭ ʠ 

ʜʠʩʢʨʝʪʥʳʭ ʢʘʪʝʛʦʨʠʷʭ, ʩ ʣʝʛʝʥʜʦʡ ʠ ʤʘʩʰʪʘʙʥʦʡ 

ʣʠʥʝʡʢʦʡ 

ʉʣʘʡʜ 3. ʕʣʝʤʝʥʪʳ ʬʦʨʤ ʤʝʟʦʨʝʣʴʝʬʘ ʩ 

ʣʝʛʝʥʜʦʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʣʦʱʘʜʝʡ ʢʘʞʜʦʡ 

ʢʘʪʝʛʦʨʠʠ ʚ ʛʘ ʠ % ʦʪ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ 

(Modules ï Grid ï Analysis ï Cross-Classification 

and Tabulation + ʧʦʜʫʤʘʪʴ) 

ʉʣʘʡʜ 4. ɺʣʘʞʥʦʩʪʴ ʠ ʨʅ ʧʦʯʚʳ ʩ ʣʝʛʝʥʜʦʡ ʠ 

ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʥʜʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

(R2, ʩʪ. ʦʰʠʙʢʘ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ)   



ɼʆʇʆʃʅʀʊɽʃʔʅɸʗ ɿɸɼɸʏɸ ʜʣʷ ɼʆʇʆʃʅʀʊɽʃʔʅʆɻʆ ɹɸʃʃɸ 

ʀʉʉʃɽɼʆɺɸʊʔ ɺʃʀʗʅʀɽ ʅɸ ʈɽɿʋʃʔʊɸʊ 

ʉʇʆʉʆɹɸ ʀɿʄɽʈɽʅʀʗ ʌʆʈʄʓ ʇʆɺɽʈʍʅʆʉʊʀ 

ʇʦʧʝʨʝʯʥʘʷ ʢʨʠʚʠʟʥʘ 

Cross-Sectional Curvature 

ʀʥʜʝʢʩ ʢʦʥʚʝʨʛʝʥʮʠʠ 

Convergence Index 

ʀʥʜʝʢʩ ʧʨʝʚʳʰʝʥʠʡ 

Topographic Position Index 

ʚ ʦʢʨʝʩʪʥʦʩʪʠ 100 ʤ 

ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʧʦʧʝʨʝʢ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʘʜʝʥʠʷ ʢʨʫʪʠʟʥʳ ? 

ʤʝʨʘ 

ʩʭʦʜʠʤʦʩʪʠ/ʨʘʩʭʦʜʠʤʦʩʪʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʇʨʝʚʳʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ 

ʪʦʯʢʠ ʥʘʜ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ (100 ʤ) 


