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ʂǐʬː ˎˏ˓



 

 

CLUMondo ɲʪǸʈ́ʬ̡ɺʋ ʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨʃʧɴɲǗʈʄɺʨ ʲɺʋȉʃȈʆǸɰʻȌɰʻǲǘ ʶɴȀʈ
ʁʨɰ̡ʃǘɴʃʧɴȉʃʋɰƽɾ ɼ̫ʨǿ ʈ̋ʨɵ˄ ǱʊʄɦɴƼʨɿȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ
ʋɦʨɰʫʁʆǖʬʁˀʊ (user interface) ǗɿɨʌȅʃʗʄɿǍʈǔʀʌʧǱʊɦǻʉɰʈǕʌʧʂʨʄʊʧȐǍʃʏǐʬʋ (CEP) ʳʃʈȑʒʃʫ
ɿʶʄʃʻʁʱʃǘʱʈɲɴƾ (GMS) ʊʄʏʂ̒ȄǳʊʒʇʧʌɼǊʃ̔ȓʏʫʨ (A DB): http://www.gms-eoc.org   
http://portal.gms-eoc.org ˄ʌɼǊʃȈʆʃʧɴǱʊɦʂǙʨʡǖȂʃ̒ʏʈˀʉ (update) ʳʃʈʫɱǵʊʈʹʬʲɺʋ Ǘɿɨʌ
ȅʃʗʄɿǍʈǔǳǗʁʁɦǻʉʈʬʋʃʧʂʧʆʨCEP ʃʧɴǗɰɧʈǗʄʩɰȚǗȐʌǗǸʌʒʪʊ́ʫʄ (ERC) ǗɦǱʈɰʧɵǁǗʆʈɦǗʆɠɴ
ɷʁʃʭʉʏʈȂʃrʃɰʈǕʌʧʂʨǗɰʄɱɾǉʁʨ̞ ʊʄʏʏ̒ʐȈʆʒʪʊ́ʫʄ (EU) ʱʋɱ ˑˏˏ˖ˏ˗
(GLOLAND)˄  
¶ CLUMondo ǗɿɨʌȅʃʄɦɴƼʨɿɦǻʉ Ȍɦ ɰʇʨɿɦʂʨɦʌʨʄʪɲ(Peter Verburg)  
¶ ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ ʋɦʨɰʫʁʆǖʬʁˀʊ (user interface) Ǘɿɨʌȅʃ
ʄɦɴƼʨɿɦǻʉʌʧʁȘȐǍʃǗȐʌǗǸʌʏǗȉʄ̒ǗʄʆˀʃǏɵʁɦɾ ɺ̫ʩɴ(RIKS bv) Ǘʄɦʁʏʐʬʑɴ̒ 

¶ ʟɰȐʊǗɿɨʌȅʃɵɴǗɰɴʱǻʉʱȌɰJasper van Vliet ʃʧɴZiga Malek 
¶ ʁʧʃǐʃˀʉɲʁʊʬ̡ɺʋȅʃɰʁɾ ɿ̒ʊʭɵǗɿɨʌȅʃʄɦɴƼʨɿɦǻʉʒǐɰǗʏʨChristine Ornetsmüller 

ʈʹʬʲɺʋCLUMondo ȓɵɦǗʄʨȅʃɦȵ ǗɦǱʈȓǸǅʄˀɾ ǋɦʋɱ4.0 (CC BY-NC-ND 4.0)ɵʶʱȇʷȈʆ
Ǹȉǁʏ Ȉ̒ʆʈʧʃ̡ʈʃȇɾʧɷǃɰʈǕʃʧɴȈʆʈʧʃǗɿɨʌȅʃ̡ɰǘɴʄʃǘ˄ʁʏǗȉʄ̒ʆˀɿ̓ȉʃʄ̡ʃǍʈʏʬʈʆʧʃʧɿǖ
ʈɦʨʋɰǑʭʃ̡ɾ ȄʏʁǗȉʄ̒ʒǐɰɦǗʄʨǗȅʏʻ˄ 
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1. ʏɦɵɰǌʨɦʅǌʨʈ 
ʟɰȐʊʱʃʷɲʪǸʟɰȐʊɰǑʭʃɦʊɠʃɦǻʉɱǘʭʃʟɴʒʁʆʨʈ́ʬ̡ɺʋʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨCLUMondo˄
ȍǗɿɨʌȅʃʏʊɦʏʊɦʑʨɴʏǗȉʄ̒ɰʁ̡ʃ̡ǗʄʀǕʨ (version) ʳʃʈʹʬʲɺʋCLUMondo ̡ ɺʋǗɿɨʌȅʃʒʃʫʌɿǌʃʽ
ȵɦɰǐʫɴǗʄɦʇʁɰʈǕʌʧʂʨɰʫʁʆǖʬʁˀʊGeonamica (ɲʪǸǗʄɦʇʁɰʈǕʌʧʂʨɰʫʁʆǖʬʁˀʊɦɺʨʈǑʨʄɦɴƼʨɿ ǗʄʆˀʃǏʊʭɵʱǗʏɵ
ɺɦʨʈǑʨǳǗʁʁɦʏɵɰǌʨʏ Ǘɦʈɵɦǻʉ Ǘɦʄʨ̡ʅʃʁʨɵʁʊʫ̫ &ISDSS)˄ ɺʬɦɵǐ̫ɦʐʨʉ ȋʋȇ̒ɰǖ̡ɺʋʃʧȊ ʉȁ
ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ ʋɦʨɰʫʁʆǖʬʁˀʊ (user interface) ɲʪɵɴ̒ʃʧȊ ʉʒʁʆʨ
ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ ʋɦʨɰʫʁʆǖʬʁˀʊrʃǱʊʒʃʫʌɿǌʃ̔ʈ́ʬ̡ɺʋ ʃɦ̫  ˄
 
ʲʅǐɰɺʁʄʬɴɦʃ̫ʅǇʋʃ̒ʬʌʁʧɺǈȈʆʁʬɦȳʏ ɴɦƽʄ̌ ʃrʊɵȄʏʈǓˀʃǏʃʧɴʏȉʏȈɲɦʅǜɴ̌ ǳǐʊʄʏʈ̒́ʬ̡ɺʋ˄
ʄȄǎ ʄʻʈɰɦʁɠɿ Ǳʊʒʃʫʌɿǌʃ̔ɰʊɾʨʏʧɰȚʏǗȉʄ̒ǗʄɦʁʏȒ ʌǗɿɨʌȅʃ̡ɾ Ȅʶ˄ ʅ̡ǐɰʁʨˑ ʅǇʋʻʃʬʌ
ʆˀɿ̓ȉʃȇɰ̒ʆˀʃǏʈʭʉɵʁʃʭʃʒʁʆʨǱʊɦǗʄʨǗȅʏʻrʃ GIDS ʏǗȉʄʻǱʊʄɣǁʬʋʈ́ʬ̡ɺʋʈʫʃɺʁɦɾʨʊǱʊʃʧɴ
ʋʁǏʅʋʈ́ʬ̡ɺʋ ǗɦǱʉɺʁɦɾʨʊǱʊ˄ ʅ̡ǐɰʁʨ˒ ʃʧɴ̡ʅǐɰʄʃǌʄȄǎʄ̒ɦ ʁɠɿʅǇʋʻʃʬʌʋʶȑɿʻʈʭʉɵʶʃʭʃʲɺʋ
ȄʶʒǐɰȀʈʊʉʸʈʹʬʲɺʋʃʧɴȀʈʊʉ ȆyǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ ʋɦʨɰʫʁʆǖʬʁˀʊ
user interface) ʈǇɴʈʭʉɷʁȑ ʃ̌ ˄ɺʬɵ̡ɺʋʋʶȑɿʻʃʨʈʭʉ ȉ̌ʃȈʆʋȅʁɰɦɰʨʃɦʑʨɴ ʉɦʨɴǗɿɨʌ
ȅʃʲɾȄʶʡǖʒʃʫʌɿǌʃʽʋȑʁ ɿ̒ʃʨʈʭʉ Ȁ̌ʈʋʶǻʄʻʋʶʱǻʉ˄ 
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2. ʈʹʬʲɺʋCLUMondo 

2.1. ȐʌȀ 
CLUMondo ɲʪǸʈ́ʬ̡ɺʋ ʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ ɺ̡ʋȉʃȈʆǸɰ̒Ȍ ɰ̒ǲǘʁɴȀʈʁʨɰ̡ʃǘɴʃʧɴ
ȉʃʋɰƽɾ ɼ̫ʨǿ ʈ̋ʨɵ˄ ȍɲʪǸǱʊʄ̡ʃǍʈɵʫɴɦǗǱʉ ȵɦɰǐʫɴɦʏʊ̋ʨrʃʈ́ʬ̡ɺʋ ʃɦ̫ ɺ̡ʋȅʃɦʅǇʨʈʆʨ
ǗɰʄɱˀɾǉʃrǱʊɦʂǙʨʈ́ʬ̡ɺʋʳʃǱʊʲǗʄǗʄɩʋǱʊǗɦʄʨǗȅʏɺ̒ʨʃʧɴʅʋʄ̫́ȇʋʊ̒ʄʏȍ̒ (CLUE)  
(Verburg et al.,1999)˄ ɿʭȊ ɴ́ʈ́ʬ̡ɺʋ ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨȍɦʂǙʨʡǖɺʬɵʃʬʌʄ̡ǗʈʄǗʈɩʋɰǐʫɴǗʄɦʇʁ
ȁǐɰ̒ǻɵ̡̒ʑɰǳǐ̡ɺʋȉʃʁʁȄɰ̒ʁʁʃɴɦȳʃʩɴɲǗʈʄɺʨʊʄʏȍ̒ɦȳʌʧɹ ȳɦʈɰɺʬɵǸɺʨrǗʆɺʨɺʁǿ ʃʁʧɴ
ɺʨ̡ɺʋȉʃʏɾʁ ɴ̒ʆʨɦʋʨ˄ Ȃɦ Ǹ̫Ȋ ɴ́ǿ ɰǇʨɵʁʃʭʃɺʿɦǗɵʨʃrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨʈʧʃȅʃ
ʄʹʷȇʋʻʱǻʉȆǎ ʋʻɺʋʻɲǗʈʄɺʨɦȵ ʋɦʨʁʨɰ̡ʃǘɴʈʭʉǿ ʁɦʄ́ʫ̡ʃǌɷʁʃʭʏʡǖǱʊȂɰ̒ʁɴʃʩɴȈʆʳʃǱʊ
ǗɦʄʨǗȅʏɺ̒ʨǲǘ ʶɴ ʗȂʐʊɾ Ǳ̔ʊ̡ǗʄǗʄɩʋʆʨɺʨɺʁǿ ʊʁɦɴǙʨʋ ȳɦǸɺʨɺʁǿ ɹʁʩɰʃʧɴǱʊ̡ǗʄǗʄɩʋʆʨɿʁʄʃ̒
ʋʶɦȵǻǈʃ̡ɺʋȉʃɺɴ̒ʏʫʨɦɿȂʄ ȳɦǸʄǘʫɰʅǎ̡̫ʋǙɴ̡ɺʋȉʃɺɴ̒ʏʫʨɦɿɱǓʏʻ˄ ʋɦʨʏʆʨɦʃ̫ ʁɦɠɿ
ɿʁʄʃ̒Ǹ ǗɦɵʨʃʈʧʃȓɵǗɿɨʌȅʃʏȉƾʋʻɦǻʉǱʊɦǗʄʨǗȅʏɺ̒ʨʈʭʉʟɰʟɴɦ Ȅʷʱʁ ʄʹʫʲʃǌȍȉʃʆʐʫʈʫɱ
ǵʊʜǱʊȌʉʄɣǁʬʋǳǐɷʁʃʭʏʌʧɹ˄ ʗȂʐʊɾʽʄǿǇʇʬʈʧȀʈʁʨɷʃʄʁɦɰʨɿɦʑʨɴʆʨǱʊʏɴ̒ʋʶɦȵ
ǻǈʃʄʬɰʊʭʈǱʊǻɺʁʁǿ ʃʁʧɴǱʊɵʧɣǁʩʈʏɿǙɦʐʨʉɵʁǿ ɿ̒ȁǐɰ̒rʃɿʁʄʃ̒ɦʃ̫ ʄɦʨ̡ʅǟɰ̡ɿʈʭʉʈʫɱrʃʈʫɱ
ǵʊȂɴʁɦʃ̫ʃʩɴʈʧʃɦʆɹ ʋɦɹ ʑɦʨʉ  ˄
ɲǗʈʄɺʨ 
ʈʹʬʲɺʋ CLUMondoǗɿɨʌȅʃɦʊɠʄɵʁɦʑʨɴǸʆʧɦʏʏʏǗȉʄ̒ɦʂǙʨɲʁʊʬrʃʄʲǗʈʄǗʈɩʋɵʶʱȇʷ ɲǗʈʄɺʨǗʆʈ
ȂʶɴʄʲǗʈʄǗʈɩʋɵʶʱȇʷȈʆǲǘ ʶɴ (intensity) ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ʋɦʨʏʆʨɦʃ̫ ʁɦɠɿȍȓɵɿʁǿ ɴ
ʡǖɺʨ̡ɺʋȉʃʆʐʫʈʫɱǵʊ˄ ȵɦ ʅ̡ǐɰǲɴɰǐʫɴǱʊɦʂǙʨɲʁʊʬrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨȓǗʏʉˀ ȳɦ ʋɦʨ
ǱʊʌʧȈɲrʃʆʧɦȐ ʂʃ̔Ǹɰ̡̒ʏǇɴrʃȈʆʏʈʊʈǖʊʄʏʁ̒ʨɰ̡ʃǘɴ ʄʬɰʊʭʈʃʩɴǱʊɦʂǙʨɲʁʊʬ̡ɺʋȉʃɵʋȄ ʃr
ǱʊǗʄ̡ɷɴ ʃʧɴʒʃǌʊɰʈǕʊȍɴɵʋȄʳʃʱʆʋʃʧɴʁʨɰ̡ʃǘɴrʃǗʄʆˀʃǏʄɦǗʈʨʄǗȉʏɺ̒ʨ˄ ʏǗȉʄ̒ʆˀɿ̓ȉʃ
ʄ̡ʃǍʈɦʋʨȈʆʊʨɰɵɦǗʈʨʃrʃʈ́ʬ̡ɺʋ CLUE ʃʧɴ CLUMondo ȓɵʊɰȅʃɦȵɰǐʫɴʟɰȐʊɺʬɵǸ
&Eitelberg et al.,0./3; van Asselen and Verburg, 0./1; Verburg et al.,0..0; Verburg 
and Veldkamp, 0..2'˄ 
 

2.2. ʊɵȄʏʈǓˀʃǏʊʄʏʻʈʹʬʲɺʋ 
ʈʹʬʲɺʋCLUMondo Ǘɿɨʌȅʃ̡ɵɰɦɵɹǸʆʨʊʈ́ʬɼʫʋɱʫʏ ǳ̌ǐ ɺ̡ʋȉʃɦǹ Ǖ̫ʈ́ʬɼʫʋ ʃrɿǗʈɨʌǱʊʈʧʃ
Ȁʈʁʨɰ̡ʃǘɴʃʧɴʈ́ʬɼʫʋ ʃrǱʊ̡ ʄɴʲɵɰȊ́ ɴǸɰʻɵȗʏʻȀʈʁʨɰ̡ʃǘɴ&ʊʬʄȈʆʁʨˏ '˄ ʈ́ʬɼʫʋʈʧʃȀʈ
ʁʨɰ̡ʃǘɴʄǵǝɹʆʨʄ̡ǗʈʄǗʈɩʋ ʃrɿǗʈɨʌǱʊɦȵɰǗʈʩɿɿʁʄʃ̒ɲʁʊʬȂɴʁʈʬʋ˄ ɿǗʈɨʌǱʊɦȵɰǐʫɴɰʊɾʨɦʃ̫
ȓɵʏ ȺɦǇɦʋʨɿǗʈɨʌǱʊʏǗȉʄ̒ɿʁʄʃ̒ʈʭʉ ɺ̡ʋȉʃǱʊɦǗʄʨǗȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒ ʄ́ʫ̡ʃǌȍɰʏʿʶʱȬɦʋʨ
ʄʊʧȉɾ ʃrʁʁʃʧɹ ʃʧɴɦʏȍ̡ɺʊ˄ ʗȂʐʊɾ ʈ̔ʭʉ ʃrʒɿʨɿǱʋɲʪɿʁʄʃ̒rʃɺʨ̡ɺʋȉʃʏɾʁ ɴ̒ʆʨɦʋʨ
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&̡ɺʋȓɵɲʧɿǸ ʐʧɵȀ' ʐɦʨʉʗȂʐʊɾ ʈ̔ʭʉ ʃrɦʆʋʄȄǎʄ̒ɲʪɿǗʈɨʌǱʊʏǗȉʄ̒ȓȑ ʊ&̡ɺʋ
ȓɵɲʧɿǸ Ȁɦʃrʃʅʋʧɿʅʋ'˄ ȵɦɰǐʫɴʈ́ʬɼʫʋ ʃrǱʊʲʄɴʲɵɰɿǗʈɨʌǱʊȂʶɴʱʃʷʃʩɴǗɿɨʌȅʃʄʶʲʋɴ
ʄʃǌʄȄǎʄ̒Ǹʄ̡ǗʈʄǗʈɩʋ ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵɿʁʄʃ̒Ǹɰ̒Ȍ ɰ̒ɰǐʫɴɿʁʄʃ̒ʏʧɰȚ ǻɦʉ ǗɦʄʨǗʄʆˀʃǏʈʬʋ
ǻǈ ʃǗɰȒ &Raster-based System'. 
 
ɰǐʫɴʈ́ʬ̡ɺʋ CLUMondo*ɿǗʈɨʌǱʊɲʪǸʊʄʏǲ̒ɴɦǗȢ ɺ̡ʋʄɣǁʬʋ ȳɦɰǐʫɴǗʄʆˀʃǏʒʁʑʫɴɦʆʋ ɺ̡ʋǱʊ
ʲʄɴʲɵɰǗɿɨʌȅʃɲɾ Ȅ ǻɦʉɰǑʭʃɦǻ Ǘ̫Ȑ ʉ ʃrǱʊ̡ ʄɴʲɵɰʊʄʏʻʈʹʬʲɺʋ ʲɺʋǗɿɨʌȅʃʏǗʈɩʋ
ǻɦʉȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨǗȅʏʻɦȵ ʋɦʨɰʫʁʆǖʬʁˀʊ(user interface) ˄ ɿǗʈɨʌǱʊ
ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨȓɵʁʁʭʋȅʃʈɰɱʫʏ ǳ̌ǐ ȋʄ̒Ƕʄ̒ȀɴʁʆʨǱʊȅ́ʃ̒Ǘʄȉɾ ǸʊʭʈʃʬʌʃʧȄǐǱʊ
Ȑʈɣǆɦȳɺʋʈ̒́ʬ̡ɺʋ ʏɦɺǈɰʧɵǁʏǕʫɲȐǕɹ˄ ɿǗʈɨʌǱʊɲʭʊǗɿɨʌȅʃʄɤǃ ɰʻʡǖȅʃɵȗʏʻʱʊɠɴȋʋʻǷǐ ʶ˄
ɷɦǗʈʨʏ ʃrʌʧʂʨȐɚʏǌǸɰ̒Ȍ ɰ̒ʆʩɴ̡ʅǟɰǸǲǘʁɴɦʋʨʂʈǕǸɿʧrʃǱʊ̡ʄǘɴǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋʏʶǲʃʻǸɴ
ɲɦ ɺ̡ʋȉʃɰǐʫɴɿʁʄʃ̒ʏʧɰȚʃʧɴɦǗǳɴǱʊɦʏǿ ʊʨʉʬ̡́ɺʋɲʭʊǗɿɨʌȅʃʆʧʃʧɿǖ˄ 

ʊʬʄȈʆʁʨˏˆʁʧɺǈȈʆʁʬɦȳʳʃɺʁɦɾʨʊǱʊɦʂǙʨʈ́ʬ̡ɺʋ 
 
ǱʊɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌȅʃʲʄɴʲɵɰǻɦʉɸ ʊɦʋʨǱʊʄɣǁʬʋǳǐʳʃɰȀǌ ʱʅǜɴˇʲɺʋʄɴƼʡǖȉʃʄʲǗʈʄ
ǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨɺʬɵʄǵǝɹɰǐʫɴʊʬʄʁʨː ˄ɰȀǌ ʄɴƼȂʶɴʱʃʷǗɿɨʌȅʃʲʄɴʲɵɰǸ˒ ʲʅǐɰɿʬɵˇˆ
ǳɦʋʃɦȊ ȅʉ ʃʧɴǱʊʊʩɿʄʃǌʩɴɺʨʂǘʨ* ǱʊɰʶɾɿʻǱʊʄʶʲʋɴǸɰ̒Ȍ ɰ̒rʃǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨ*
ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʃʧɴʋɰƽɾ ʁyʨɰ̡ʃǘɴ˄ ɰȀǌ ʄɴƼȂʶɴʒʏʻʱʃʷʄɦɴƼʨɿʡǖȉʃʄ̡ǗʈʄǗʈɩʋ
ǱʊɦǗʄʨǗȅʏɺ̒ʨȀʈɦʆʋ ǻɦʉ ǗɦʄʨɺʁɦɾʨʊǱʊrʃǱʊɲɾ Ȅ Ǘɦɵʨʃɺɴ˄ ɰȀǌʄɴƼʃʨʈʭʉˇ Ǘɿɨʌȅʃ
ʆɾ̓ ȄʈǇɴʈʭʉˇʱȵʲʅǐɰʄȄǎ ʄʻ˄ 
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ʊʬʄȈʆʁʨːˆʁʧɺǈȈʆʁʬɦȳ ʃrʋʐʁʬʊʆˀɿ̓ȉʃɰǐʫɴʈ́ʬ̡ɺʋ CLUMondo 
 

2.2.1. ʱǳʋʃʱȊȅʉɺʨʂǘʨʃʧɴǱʊʊʩɿʄʃǌʩɴ 
ʱǳʋʃʱȊȅʉɺʨʂǘʨ ʃʧɴǱʊʊʩɿʄʃǌʩɴ ȈɲɦǗɵʨʃɵɴǟʫʋʄǵǝɹʆʨɿʁʄʃ̒ǿ ɺ̡ʋǗʄɦʇʁrʃǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒ʜʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒Ǘɿɨʌȅʃɦ ɲʊʩɿʄʃǌʩɴ*ʗȂʐʊɾ Ȁ̔ʈʊʉʸ
ʱǳʋʃʱȊȅʉʲʄɴʲɵɰɿʶʄʃʻ ʜʏʧʁǏʧǱʃ̒Ǳʄ̒˄ ɰǐʫɴʈ́ʬ̡ɺʋ CLUMondo* ɿʶʄʃʻȂʶɴʱʃʷǗɿɨʌȅʃ
ʄǵǝ ɹɰǐʫɴ̡ʅʃʁʨʈʭʉɵʁʃʭʃ̡ɺʋǗȅʄ̒ʆʨɿʁʄʃ̒ǿ ɺ̡ʋȉʃɦǳʋʃɦȊ ȅʉ ʃʧɴǱʊʊʩɿʄʃǌʩɴǗɿɨʌ
ȅʃʱɲʒʃʫʌɿǌʃʽ˄ ǳɦʋʃɦȊ ȅʉʈʭʉɵʁʃʭʃʊʩɿʄʃǌʩɴʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨȂɴʁʒʏɰ̒ǐʫɴɿʁʄʃ̒
ʈʭʉɵʁʃʭʃ*ʗȂʐʊɾʽʄʁȑ ʈǗȅʈɰǐʫɴrǗʆʄǗʈɧɴ˄ ǗʄɦʇʁrʃǱʊʊʩɿʄʃǌʩɴʁʬɦȳȂɴʁɦʃ̫ȓɵǗɿɨʌ
ȅʃʄɣǁʬʋ ȳɦɰǐʫɴʈ́ʬ̡ɺʋɰǐʫɴ̡ʅʃʁʨɿʁʄʃ̒˄ ǳɦʋʃɦȊ ȅʉ ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨɺʿrʁɦʁɠɿɰʶɾɿʻʁʫɰ
ʈʫʃʲɿǱʊɰʶɾɿʻʳʃǱʊʄʶʲʋɴǱʊɦǗʄʨǗȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒ʄ́ʫɦǿ ǋ̫* ʗȂʐʊɾ Ǳ̔ʊȐɴʏɴ̒ɿʶʄʃʻ
ʋʶʱȵǻǈ ʃɰǐʫɴɿʁʄʃ̡̒ ɺʋȅʃɰʶɾɿʻǸɺʨɰʏʧɰʈǕ* ʜǱʊʆǗɴʨɰʌʧʏʉˀɰʏʧɰʈǕɰǐʫɴɿʁʄʃ̒ʏʊr ʃǱʊ
ʄǗʈɧɴʂʈǕǸɿʧ˄Ǳʊʄ̡ʈǘɴ̡ɺʋǗɿɨʌȅʃʊʩɿʄʃǌʩɴɦǻʉ ǳɦʋʃɦȊ ȅʉɱǘ̫ȓɵʄɣǁʬʋ ȳɦɰǐʫɴȉ́Ǘʁʨ
ʏʳʃǱʊʄʶʲʋɴǱʊɦǗʄʨǗȅʏɺ̒ʨ̂ʏǗȉʄ̒Ǘɲʄ̒Ǳʊʄ̡ʈǘɴrʃǱʊɦǗʄʨǗȅʏɺ̒ʨȓɵʄɣǁʬʋȅʃǗʄʏʧʃɦʄʨ
ʱǳʋʃʱȊȅʉɺʨʂǘʨǗɿɨʌȅʃʱǳʊʆȀʈ ˄
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2.2.2 ǱʊɰʶɾɿʻʄʶʲʋɴǸɰ̒Ȍ ɰ̒rʃǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨ 
ǱʊɰʶɾɿʻʄʶʲʋɴǸɰ̒Ȍ ɰ̒rʃǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨʄǵǝɹʡǖɦɳʨɹʃʬʌɵʊʩɰʋɰƽɾ ʸrʃǗʄɦʇʁǱʊ
ǗɦʄʨǗȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒ʈʭʉ˄ ȉʃʆʨʊȅ́ȋ̡́ʈ́ǗɿǗɿɨʌǱʊǶȅʁɵ̒ɦɺʨʈǑʨɰʁɾ ɿ̒ʋɰƽɾ ʸrʃǗʄɦʇʁǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨʃʨʈʭʉˇʃʧɴɦ ʅǜɴˇǳǐɲʪ̂ Ȉʆʂʃʻʳʃʄʲʈǘɴʃʧɴʋǻʁʄ̒ʋʶɦǻʉ ʃrǱʊȆǘʏʄ̒ǇʬʊǱʊɦǗʄʨǗȅʏʻ
ɺʨ˄ ȈʆʂʃʻʳʃʄʶʲʋɴǸʄ̒Ȃɰ̒ʁɴɦȳʃʩɴȈʆǗǶʏʻrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ǗʄɦʇʁrʃǱʊ
ǗɦʄʨǗȅʏɺ̒ʨʈʭʉɵʁʃʭʃʃʩɴʈʧʃȓɵǗɿɨʌȅʃʄ̡ʈǘɴȊ ɴ́ǵʉǗʏɩʋɰǐʫɴʄɦǗʈʨʄǗȉʏʻɦʅǜɴ̌ ʁɦɠɿɦʁ
ɺȋʄǿȉʃɿǗʈɨʌǱʊǗɲʄʻǗǳʃʻ* ʗȂʐʊɾ̔ʱǻʉȐʊǱʊʌʧʃʧɦȊ ɲʁʨǗɰɧɴɦȵɰǐʫɴɿʶʄʃʻȂʶɴʱʃʷ˄
ʗȂʐʊɾ ɺ̔ʬɵǸɿʁʄʃ̒ʋʶɦȵǻǈʃʄ́ʫ̡ʃǌɰʿȉʃǱʊǻɺʁʁǿ ʄʁʬɰʊʭʈʃʩɴɺʁǿ ʒʁɵʧrɚʃǌʉ &̔ʗȂʐʊɾʽ̂
ɺɦʨʈɦɸ ʨʐʬʄ̡ʅǘ'˄ ǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨȓɵȆǘʏʄ̒Ǉʬʊʁʨɰ̡ʃǘɴȊ́ ɴǵʉǗʏɩʋ ʱȵʱʆʋʁʨɰ̡ʃǘɴ
ʱȄʷʲǗʄǱǘ ʉǱʃ̡̒ɿȐ ɰʏʈʏǗȉʄ̒ǱʊɦǗʄʨǗȅʏɺ̒ʨɦʅǜɴɦʁɠɿ˄ ʗȂʐʊɾʽɺʨʄɴƼʄɦɴƼʨʃʅʋǸ
ɹʩɰǺ ʄ̒ɦʂǙʨǸɰ̡ʃǘɴʏǗȉʄ̒ʒʇʧʌɼǊʁʨǗɰɧɴ ʒʁʑʫɴɦʆʋ ɺ̡ʋǱʊʆǗɴʨɰɺʨɰʏʧɰʈǕɰɦɰʨɿɦʑʨɴɦȵ ɷɦʨɴ
Ǘrʆ˄ ʗȂʐʊɾ ʂ̔ʁʈʭʉɲʪǱʊǻɺʁʁǿ Ƿʁǘʏʻ̂ʏǗȉʄ̒ǗʄʆˀʃǏrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦʃ̫ ʁʨɰ̡ʃǘɴǸɰʻȌɰʻ
ɲʩǸʂʈǕȀʈʧʃǗɿɨʌȅʃɦǗʄʨʏǗȉʄ̒ʊʉʸɦʆʋ ʋɦʨʏʆʨʆʨʊʊɺʬʌɦʑʨʉ*ǸʋʁǏʅʋȐʊȃɿʫɵʧɣǁʩʈʊʄʏɺ̒ʨ
ʃʩɴȉʃǱʊʀʉɵʫʷ˄ Ȉʆɱʫʏǳǐɰǐʫɴɵʊʩɰʋɰƽɾ ʸɦȳɺʋǱ̒ʊʄ̡ʈǘɴȂɴʁɦʃ̫ ȓɵǗɿɨʌȅʃȅ́ʃ̒
Ǘʄȉɾ ǻɦʉǱʊɵʁǿ ʉ ʋɦʨǱʊʄʶʲʋɴ˄ɵʁɦȇ Ǘ̫ʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʃʨʈʭʉˇɿrʈǘʈʭʉǗɿɨʌǱʊ
ʄɤǃ ɰʻɵȗʏʻɺ̡ʋǸɿrʈǘɦʂɠʄɦȳʐǐʩɴȈʆǲǘ ʶɴʳʃǱʊʄʶʲʋɴ*ȋʄ̒Ƕʄ̒ʆʨ0 &ʄʲʈǘɴǵʉ' ɺʋʻ1
&ʄʲǗʈʄǗʈɩʋʲɺʋȓɵǗɿʑʄ̒ʈɰȈʆɦɺʨʈ'˄ ʒǐɰɦʂǙʨʈ́ʬ̡ɺʋʏ ǗɦʈɵɵʧɿǌɦʋʨɰȀǌɦʃ̫ ǻɦʉɸ ʊɦʋʨ
ɵʁɦɾ ɺ̫ʩɴɷʁȄɹ ʜɵʊʩɰʋɰƽɾ ʸ̡ɺʋȅʃʒɦɴƼɿɦȵ ʆɦʋʒɿʨɿǱʋʀǕʨ̌˄  
 
ʏɾʁʫʁʁʨʆʨʊrʃʋɰƽɾ ʸ̡ɺʋǗɿɨʌǱʊɰʁɾ ɿ̒ɲʪǱʊɰʶɾɿʻʄʶʲʋɴʃrǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ Ǳʊɰʶɾɿʻ
ʃɦ̫ǗɿɨʌȅʃɦʂǙʨɦʑʨɴɦȵɰǐʫɴȉ́Ǘʁʨʏ ʃrǱʊʄʶʲʋɴ˄ȉ́Ǘʁʨʏ ʃɦ̫ɰʁɾ ɿ̒ȅʃʒʁʆʨ̂ 
¶ ǗʄʱʇʁʱʅǜɴˇrʃǱʊɦǗʄʨǗȅʏɺ̒ʨǿ ɺ̡ʋǱʊɦǗʄʨǗȅʏɺ̒ʨʄɵǁʫʄǑʃǐȓɵʄʶʲʋɴȅʃ ʃʧɴʆʨ
Ǘʄɦʇʁǿ ʈʭʉ ɺ̡ʋȍʈʧʃȓɵʄ̡ʈǘɴȅʃ&ɦʈʨʋʊʬʄʁʨˑ '˄  

¶ ɿʶʄʃʻǿʲɺʋǱʊʄʶʲʋɴǱʊɦǗʄʨǗȅʏɺ̒ʨǸɰ̒Ȍ ɰ̒Ǘɿɨʌȅʃʒʃʫɤǆɿʧʃʧɴɿʁʄʃ̒ǿ ɺ̡ʋʈʧʃ
Ǘɿɨʌȅʃʒʃʫɤǆɿʧ˄ 

¶ ɵʁʃʭʃǷǐʁ&ʜɷʁȑʃʱʆʋtime steps' ʲɺʋǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵʁʨɰ̡ʃǘɴʈʭʉɲʭʊʲɿ
ʊɰȚʡǖɦȵɺ̡ɺʋ ʈʫʃɦʆʋȍȓɵʄǇʬʊɦȳǸǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʈʭʉʱʅǜɴʱʁɠɿ˄ ȍ
ȓɵʈȇɰ̒ʆˀʃǏɰǐʫɴɰʊɾʨrʃǱʊǻʶrǗʆɦɸ ʨɦʑʨɴʌʧɹ˄ ʳǗʆʏɦǌʨɴʈʧʃȓɵʄǇʬʊɦǻʉȆǎʋʻɦȳǸ
Ǘrʆɦɸ ʨǗǱʏʻɦȄʷɦʁ˄ Ȃɦ ʄ̫ʨǸȊ ɴ́ǿ *ʄʹʫȄǕ ʃǷǐ ʶʄȄǎ ʄʻʱʁɠɿ ʳǗʆʏɦǌʨɴ̡ɺʋʈʧʃʊɴǱʊ
ʄʹʷȇʋʻʃʩɴȆǘʏʄ̒ǇʬʊɦȳǸ ǗrʆǗǱʏȅ̒ʃ ǻɦʉȐ ʊǱʊʋʬɿȌʏʻʑɦʨɴʌʧɹ  ˄

¶ ɵʁʃʭʃǷǐʁɦǗɵʨʃʄʁʅʫɿ̡ɺʋǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʈʭʉȓɵʊɰȚʡǖɦȵɺ̡ɺʋ˄ Ǳʊɰʶɾɿʻ
ʃɦ̫ɲʪȐ ɰʏʈǸʆʧɦʏʏʏǗȉʄ̒ɺʁǿ ʄʁɴƼʄɦɴƼʨʃʅʋ ȵɦɰǐʫɴǗʄʆˀʃǏrʃǱʊǻɺʁʁǿ Ƿʁǘʏʻ˄
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ȵɦɰǐʫɴǗʄʆˀʃǏȂʶɴɦʃʷ ɵʶʃʭʃǷǐ ʶʏǗȉʄʻʢrʅǎɺʨʈʭʉʲʅǐɰȓɵǗɦʄʨȅʃ Ǹʁʬʱȳɦȵȉʃɰʁʊʧɿ
ʱǻʉȐʊȈʆʀʉɵʫ̫rʃȐ ʊȃɿʫɵʧɣǁʩʈʊʄʏɺ̒ʨʃʧɴʌɿǌȉʃɦɁǕɦǗɵʨʃ˄  

 
ȍȉʃȐ ʊyʏǲʁʃ̒ɰǐʫɴǱʊɰɿ̒ʏȉƾʋȁ̒ ȉʃ̡ɿɵʁʃʭʃǷǐʁɿʧɵʄʁʅʫɿʃʧɴɦǗɵʨʃʄʁʅʫɿʈʫʃǱʊʄʶʲʋɴʲɺʋ
ȓɵ ʜɲʭʊɦɰʨɿȉʃʄ́ʫɦǿ ǋ̫ ʁɦʨʄȓɵʄɣǁʬʋ ȳɦɰǐʫɴȉ́Ǘʁʨʏ ʃrʄʶʲʋɴȅʃ˄ ɵʁʃʭʃǷǐʁʆʧɿǗȅɰɺɰʿ
ȓǗʏʉˀ ʋɦʨʏȉǓʂʆʨǱʊǗʄ̡ɷɴr ʃʄɦǗʈʨʄǗȉʏɺ̒ʨʃʧɴʋɰƽɱɾǉǸɰ̒Ȍ ɰ̒rʃʁʨɰ̡ʃǘɴ˄ ǱʊɦʂǙʨɲʁʊʬrʃ
ʒʃǌʊɰʈǕȂɴʁɦʃ̫ ɵʬʋʅǜʁǸʈʭʉʗʄʏɲƾ̡ɺʋȅʃɰʁɾ ɿ̒ɰǐʫɴȉ́Ǘʁʨʏ ʃrʄʁ̡ʋɴ ʃʧɴʊɰʡǖɦɳʨɹʃʬʌ
ʊʉʷɦʆʋʈʫʃɦʆʋǱʊʄʁ̡ʋɴɦɰʨɿȉʃɦʑʨɴ˄ ʊʬʄȈʆʁʨˑ ʡǖǸʗȂʐʊɾʽrʃǱʊɦǗʄʨǗȅʏȉ̒́Ǘʁʨʏ
ʃrʄʁ̡ʋɴʏǗȉʄ̒ȐǍʃȈʆȐʈɣǆǸʈʭʉ ɿ̡ʄʨǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ 

 

ʊʬʄȈʆʁʨˑ Ǳ̂ʊʄǵǝɹʆʨʄʁʃɰ̡Ǘʄrʃʋǻʁʄ̒Ȇǘʏʄ̒ǇʬʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨȀʈʏʈǕɿʧɰʈǕɦȳǸȉ́Ǘʁʨʏ
ʃrʄʁ̡ʋɴǱʊɦǗʄʨǗȅʏɺ̒ʨ 

 

2.2.3. ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ 
ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌȅʃɰʁɾ ɿ̒ɦȵɰǗʈʧɿʏʊʫʄ &ɰǗʈʧɿrʃɿʁʄʃ̒ʏʧɰȚɰʊɾʨȂɴʁʈʬʋ'
ʲɺʋǸʲʅǐɰʳʃʏɦǿ ʊʨʉʬ́ʊǸɰʻȌɰʻʈʭʉ˄ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɰǐʫɴʈ́ʬ̡ɺʋ CLUMondoȓɵ
Ǘɿɨʌȅʃʄǵǝ ɹɰǐʫɴǲǐɿɱʫʏ ǳ̌ǐ* ʗȂʐʊɾʽ ʅrǎɺʨ̡ɺʋɲʧɿǸɵʶʃʭʃǗɰȒ(Cells) * ʐʧɵȀ*
ɲʨʑʬ̡ʈ́ǗɿǱ ʊɦ*ɦʐʨʉɰʿɺʬɵǸ ɵʁʃʭʃɦȀʃrʃȓȑ ʊ*ɵʁʃʭʃɰȗʋ ʃrʏɿǙɵʧɣǁʩʈ*ʜǸɵʁʃʭʃʅǎ̫˄ ɿǗʈɨʌ
ǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʄɴƽʁʡǖȉʃǱʊɦʂǙʨɲʁʊʬɦǻʉɰʁɾ ɿ̒ɿǗʈɨʌǱʊǶʶȅɵʻʏʊʫʄʲɺʋǗɿɨʌʄʶʱʆɹʱǻʉ
ǱʊɦǗʄʨǗȅʏɺ̒ʨȂɴʁʒʏɵ̒ʬʋǳǐ˄ ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌɲɾ Ȅ ǻɦʉʟɰȋɷǖʆʨʈʹʬʲɺʋ
CLUMondoɱǘʭʃʟɴ˄ Ǳʊɲɾ Ȅ ʃɦ̫ȓɵȓǗʏʉˀ ʋɦʨʋʶǻʄʻʳʃʌʧʂʨȐɚʏǌ*ǱʊʏʧɰȚɰʊɾʨʃʧɴɦ ʏ
ǿ ʊʨʉʬ́˄ Ǳʊȅ́ ʃʻǗʄȉɾǸʊʭʈʃrʃʧȄǐǱʊʆʨʈʫʃɦȳɺʋʒ̒ȄɲɿɺʿɱǘʨɲʪǸʄɦɵǁɰɦʁʏʁʬɦȳ ɺɦʨʈǑʨ
ɲɾ ȄɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ʄɦʨȓɵɦȳʊʭɵʃʧȄǐǱʊȂɴʁɦʃ̫ȓɵȅʃ̡ɰɿǗʈɨʌʏǗȉʄ̒ɰʁɦʃʨʃ 



7 

 

ǗʄǸɷʃ̡ɺʋ Ǘɦǳɴʁʫɰʃʧɴ-ʜǱʊǱɿ̒ʄʃǍʉʂʃȃʃɺʨ˄ʏǗȉʄ̒ǱʊʌʧȈɲɦǳʋʃɦȊ ȅʉ ʉɦʨɴ
ȓɵʆʩɴ̡ʅǟɰɦȳ ʋɦʨɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵɰǐʫɴʈʹʬɺ̡ʋȉ́ǗɰɨɦʏɺǈɰʧɵǁɰǗʈʧɿɱǓʏʻ ʲɺʋȓɵ
ʗȂʐʊɾ̔ʅǇʋʻʃʬʌʏɦǿ ʊʨʉʬ̡́ɺʋȂɰ̒ʁɴʃʩɴɦǳʋ Ȭɦ ʃrɦǳʋʃɦȊ ȅʉ  ˄
 

2.2.4. ʋɰƽɾʁyʨɰ̡ʃǘɴ 
Ǳʊʄʁ̡ʋɴǱʊɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌȅʃʱɲʊʁʆʩɴȁ ʃʩɴɦɰʨɿȉʃɦ ȵʁʨɰ̡ʃǘɴǿ ɺ̡ʋǗʄɦʏʨǸɴɦɲʄʶʅʫɿ
ʏǗȉʄʻǗʄʱʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨɺ̔ǸɰʻȌɰʻʱȵɰǐʫɴɱɾʸʱʆʋʱȄʷʳʃʱʆʋʱʌȌ˄ȈʆǗʄɦʏʨǸɴɦɲ
&Preference' ʳʃʁʨɰ̡ʃǘɴʈʭʉǗɿɨʌȅʃȅ́ ʃʻȐǕ ʃȀʈǱʊʆʧɦȐ ʂʃʽʱɵɹʆʨɰȀǌ ʈʭʉʏʶɾʫʶȀʈ
ʊʱʄɠʄɱʫʏǳǐ *Ǳʊʉʋɺ̒ʩɴɱʫʏǳǐrʃǱʊɰʁɾ ɿ̒ʁʨɰ̡ʃǘɴrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ʉɦʨɴȓɵ
ɲɾȄȀʈʊʬʄʈʃǌǲɴʱǗǱʈˆ 

Rki =C + akX1i + bkX2i + .....   ʲɺʋ  
Rki ɲʪǸȈʆǗʄɦʏʨǸɴɦɲɦɺʨʈǑʨʋ ʄ̫ɴ̒ʁʨɰ̡ʃǘɴi ȳɦǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨk  ˄
CɲʪǸɵʁʃʭʃɦʀʊ* 
X1,2,...ɲʪǸʋɰƽɾ ʊyʬʄɷʨʌyʜʏɴƾʈɦʏɺǈɰʧɵǁrʃʁʨɰ̡ʃǘɴi *ɦʐʨʉ  
ak ʃʧɴbk Ǹʅʋʄ̫́ȇʋʻ̡ɺʋȂɰ̒ʁɴrʃʋɰƽɾ Ȃyɴʁɦʃ̫ ʋɦʨȈʆǗʄɦʏʨʊǸɴʱɲrʃǗʄʱʇʁ
ǱʊɦǗʄʨǗȅʏɺ̒ʨk  ˄
ɰǗʈʧɿǸɰ̒Ȍ ɰ̒rʃʈ́ʬ̡ɺʋɲʭʊɸ ʊɦʋʨǱʊʆʧʃʧɿǖʐǕɿ̒ɵɿ̒rʃɺʁɦɾʨʊǱʊ ȍȉʃȐ ʊyʏǲʁʃ̒ɰǐʫɴ
Ǳʊ̡ ʄɴʲɵɰʃrǱʊɦǗʄʨǗȅʏɺ̒ʨɰǐʫɴɿʁʄʃ̒ʏʧɰȚ˄  

 
ʈ́ʬ̡ɺʋʏǍʧɿʧʈʭʉ &statistical model' ȓɵǗɿɨʌȅʃʒʇʧʌɼǊǸʈ́ʬ̡ɺʋʑʬǱʊʨɿʆʐʫȃ&binomial 
logit model' ʃrɷɦǗʈʨʏʆʨʊɲʪʄʶʲʋɴʁʨɰ̡ʃǘɴ i ȳɦǸǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨk ʜʈʧʃʄʁ̡ʋɴ˄
ȈʆǗʄɦʏʨʊǸɴʱɲ&Preference' Rki ǗɿɨʌȅʃʱɲʏʃǕɿʻȁǸǱʊɦɶǘʨʉɿʄǸʈʬʋǻǈʃrʃɷɦǗʈʨʏ
ʃɦ̫˄ Ȃɦ ʄ̫ʨǸȊ́ ɴǿɰʽʱǻʉȈʆǗʄɦʏʨǸɴɦɲ&Preference'Rki ʈʧʃȓɵʏʱɴƼɿȅʃʜȍʏʻ
ʱǻʉȆǎ ʋʻȅʃɦ ʁ˄ ɺʬɵʱʃʷ ȍǗɿɨʌʲɿɲɾȄǸǗʄɨȅʄ˄ ʈʫɱǵʊʲɺʋǸʄʻȂɰʻʁɴǗʄɨȅʄʱʃʷ
Ǹʈʭʉʃʩɴʋɰƽɾ ʊyʬʄɷʨʌy ʜʏɴƾʈɦʏɺǈɰʧɵǁrʃʁʨɰ̡ʃǘɴǗɿɨʌȅʃɰʁɾ ɿ̒ɰǐʫɴʈ́ʬ̡ɺʋʑʬǱʊʨɿ &logit 
model' ǲɴʱǗǱʈˆ 
 

ÌÏÇ
ὖὭ

ρ ὖὭ
 ὢȟ ὢȟ Ễ ὢȟ 

 
ʲɺʋPi ǸǗʄɨȅʄʳʃǗɰȒi ʏǗȉʄʻǱʊɦɰʨɿɦʑʨɴr ʃǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋȅʃʆʧʃʧɿǖɦʐʨʉ
XɲʪǸɰȀǌʁʨɰ̡ʃǘɴ˄ ʱʈɲʫɾɼǗɿɨʌȅʃȅ́ ʃʻȐǕʃȀʈʊʉʸlogistic regression ǻɦʉ ǗɦʄʨʋȄʁʶrʃ



8 

 

ǱʊɦǗʄʨǗȅʏɺ̒ʨǸɰ̡̒ʏǇɴǸʒʱʀʊȓǗʏˀʉ &dependent variable'˄ ʌʧʂʨȐɚʏǌɦʃ̫Ǘʏ ɺɦɠɴɦȳʃʩɴ
ǱʊʌʧȈɲɦʏɺǈȉǗɿ&econometric analysis' ʃrʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋȐʈɣǆʄʶʅʫɿ
ȵɦɰǐʫɴǱʊʏʧɰȚʒʁʆʨǱʊǱʄ̒rǗʆɦɸ ʨ˄ ɰǐʫɴǱʊʏʧɰȚɦʏɺǈȉǗɿ ɵʊʩɰʋɰƽɾ ʸ̡ɺʋȅʃʏʃǕɿ̒ɲʪǸ
ǱʊɦʂǙʨʡǖɱǓʏʻrʃǗȅɰ̒ɵʁɦɾ ɹ ʲɺʋɰʶɾɿʻɰʁʊʧɿʋɰƽɾʁyʨɰ̡ʃǘɴɦ ȳǸɰȀǌɦʏɺǈɰʧɵǁ&ɰʏʧɰʈǕ'˄  
 
ɰǐʫɴɿʁʄʃ̒ʏʧɰȚǿʈʭʉɦ ɲʏʃǕɿʻȁʁʨɰ̡ʃǘɴǗɿɨʌȅʃʄǇʬʊɦȳǸǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋȉʃȈʆ
ʏɰǇʧʏʈ&suitability'ǲǘ ʶɴǸɴʱɲ˄ȈʆʏɰǇʧʏʈ&suitability'ʈʧʃǗɿʩʈ̡ɿɲʧɿʒʁʆʨǗȅɰʻɵʶʱɾɹ
ʊʬʄʧʉʌɿǍʫʄʹʫʱǿǋ ʷʱʁɿ̡ɰʿȓɵȉʃɰȀǌʌʄǑʂʈ̔ ʃʧɴɰȀǌɦʅǜɴɦʁɠɿ̡ɺʋȄʡʁǖȉʃɲȉǘɿʆʨɵʊʩɰʋɰƽ
ɾʸʏʈʱʐɿʫʅʋ&rʃɦʏɺǈɰʧɵǁ' ɰǐʫɴǱʊ̡ ʄɴʲɵɰɺʨ˄ ǱʊʏʃǕɿ̒ɦʃ̫ ʂɦǙʨʡǖȓɵɦȳʊʭɵɰǐʫɴǱʊʊʭʈ
ʄɣǁʬʋȈʆɱʫʏǳǐɺʿʂʁʁʬȌʉ ʃrʋɰƽɾ ʁyʨɰ̡ʃǘɴʜʏʧʁǏʧǗʄȂʃ&proxy'ʊʄʏʻʆʭɰʱɲ*ɺɦʨʈǑʨȅ́ ʃʻ
ȐǕʃʈʫɱǵʊʑʬǱʊʨɿ̡ɺʋɰʁɾ ɿ̒ǗʄɨȅʄɦʂɠʄɰǐʫɴǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɱʫʏǳǐ˄ 
 
ʋɰǁɾʁyʨɰ̡ʃǘɴǸ Ǘɦɵʨʃȇɰ̒ʆˀʃǏʃʩɴʁʨɰ̡ʃǘɴǸɰʻȌɰʻʈʭʉɦǻʉȆǎ ʋʻɺʬɵǸʋɰƽɾʸɺʨʃʧɴʊʉ ɰyʈǓ
ʏʻ˄ Ȃɦ Ǹ̫Ȋ ɴ́ǿ ɰǇʨǱʊʏ ǗɦʈɵɵʧɿǌrʃǱʊǶɿ̡̒ɵɴɺʨʏǗȉʄ̒ʁʨɰ̡ʃǘɴʈʭʉɵʶʃʭʃʈʧʃ̡ ɿɴʲɿ
ȓǗʏʉˀ ʋɦʨʋɰƽɾ Ǹyɰ̒Ȍ ɰ̒rʃʁʨɰ̡ʃǘɴ̡ ɿʟɴɦȄʷɦʁ̂ ʋɰƽɱɾǉɦȵɰǗʈʧɿɦʅǜɴɦʁɠɿʗȂʐʊɾ̔
ɰǗʈʧɿǗɲɩȐʊʏʐɲʈʃ̔ʜʊɺǈȅʋ ȓɵȉʃʕʁǏʧʆʋ ʋɦʨǱʊʏ Ǘɦʈɵɵʧɿǌʅɴ̡ɺʊ˄ ɰȀǌ ȂʶɴʱʃʷǗɿɨʌ
ȅʃɿʁǿ ɴʡǖʌʧȃʃǱʊrʃȈʆȓɵɵʬʋɺʋȅ̒ʃʲɺʋʄǵǝ ɹʆʨʁʨȀɴʁr ʃʁʨɰ̡ʃǘɴȇɰ̒ʆˀʃǏʃʩɴʏȉǔʊy
ʄʊʧǱƽʊʏǲʁʃ̒̌ ɰǐʫɴɿʁʄʃ̒ ɺʬɵǸ ʁʨʅȚʊ ʃʧɴɦǻʉǱʊɦǗʄʨǗȅʏʻʒʀɦʊʒɿʨɿǱʋȀʈʁʨɰ̡ʃǘɴ
&spatially lagged variables' ʊ˄ǵǙ ʏʻʒɿʨɿǱʋȀʈʁʨɰ̡ʃǘɴ&spatially lagged measure' ʳʃ
ɺɴ̒ʏʫʨɦɿǗʄǸɷʃǗʄȑ ɰ̒Ǘʄ̡ʐʋʃʩɴʏȉǓʂǗʄǸɷʃɰǐʫɴɿʁʄʃ̒ɷʁʃʭʏʡǖǱʊɿʁǿ ɴɵʁʃʭʃǗʄǸɷʃ
ʲɺʋʊʏʻʱȵʁʨɰ̡ʃǘɴɦ Ȅʷ̡ɿʈʭʉʈʫɱ ˄
 

2.2.5. ɺʁɦɾʨʊǱʊrʃǱʊ̡ ʄɴʲɵɰ 
ȵɦ ʆɦʋ ɺ̡ʋʁʧʃǐʃˀʉʲɺʋǗɿɨʌʄɣǁʬʋȂɴʁʒʏǗ̒ɿɨʌȅʃʅǇʋʡ̒ǖʈʹʬʲɺʋCLUMondoɲɾȄʄʲǗʈʄ
ǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋʁʁʃɴʄʁʅʫɿɦǻʉ Ǘɦʄʨɷʁȑ ʃɦʆʋǻɵ̒ʆʨǳǐ &discrete time steps'˄
ɺʁɦɾʨʊǱʊʳʃǱʊʲʄɴʲɵɰǗɿɨʌȅʃʏ ɴɦƽʄɰǐʫɴʊʬʄʁʨ˒˄ɷʁȑ ʃǲɴɦǗǱʈɦʂǙʨɦʑʨɴɦɺʨʈǑʨ̡ʄɴ̡ɵɰʄʲǗʈ
ʄǗʈɩʋ ʋɦʨǱʊɦǗʄʨǗȅʏɺ̒ʨ̂ 
¶ ɷʁȑ ʃɺʁʄʬɴȉʃǱʊɰʶɾɿʻɵʶʃʭʃǗɰȒ &grid cells'ȂʶɴʒʏʻʲɺʋǗɿɨʌȅʃʱɲʒʃʫɤǆ ɿʡǖ
ʲǗʄǗʄɩʋ˄ ǗɰȒɺ̡ʋ ȵɦɰǐʫɴ̡ ʅǐɰʳʃɿʶʄʃʻǱʊȇʊʅɴʃʧɴʄɵǁʫʄǑʃǐɦȵ ǗɦǱʈǗʄɦʇʁrʃǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨʈʭʉ ɺ̡ʋʈʧʃǗɿɨʌȅʃɦɲʒʃʫɤǆɿʡǖȆǘʏʄ̒Ǉʬʊ ɲʪǗɿɨʌȅʃɺɰɦɵɹʆʨǱʊɲɾ ȄʄȄǎʄ̒
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ʱʁɠɿ˄ ɺʬɵǳǐ ʅɴʲɺʊʁʨɰ̡ʃǘɴǗɿɨʌȅʃʏȉƾ ʋʻʃʬʌɰʲʃǘɴǿʲɺʋǱʊʄʶʲʋɴʈʭʉɵʶʃʭʃʈʧʃ
Ǘɿɨʌȅʃʒʃʫɤǆ ɿʱǻʉȐʊ̡ɿʋɰƽɱɾǉʃrȉ́Ǘʁʨʏʄʁ̡ʋɴ  ˄

¶ ʏǗȉʄʻǗɰȒʃʨʈʭʉˇ&i' ʱȵɱɾʸʱʆʋ &t'*ʏǱǇʃʫʆʋ ʃrǱʊȆǘʏʄ̒Ǉʬʊ&Ptran t,i,LU'
Ǘɿɨʌȅʃɲɾ ȄʏǗȉʄ̒ȋʋǗ̒ʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ&LU' ʱǻʉʱȊɴȀʈʊʬʄʈʃǌǲɴ
ʱǗǱʈ̂ 

Ptran t,i,LU = Ploc t,i,LU + Pres LU + Pcomp t,LU 

ʲɺʋPloc t,i,LUɲʪǸȈʆʏɰǇʧʏʈr ʃʁʨɰ̡ʃǘɴiʏǗȉʄʻǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨLU&ʱȊɴ
ʋɦʨʈ́ʬ̡ɺʋʑʬǱʊʨɿ'˄ Pres LU ɲʪǸȈʆʂʃ̒rʃǱʊʄʁ̡ʋɴʏǗȉʄ̒ǱʊɦǗʄʨǗȅʏɺ̒ʨLU ʃʧɴ 

Pcomp t,LU ɲʪǸʒɦʀʊrʃǱʊɦʂǙʨɦʑʨɴʌʧɹ &iteration variable'ʲɺʋɵʁʃʩɴǗʄɦʇʁrʃǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨɦȄ ʃ̫ʧɴ̡ɺʋǗȅʄ̒ʡǖɺʩɴʆʨȈʆǲǘʁɴrʃǱʊǗʄ̡ɷɴɦʂɠʄrʃǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ˄
Pres LU*ɰȀǌȈʆʂʃ̒rʃǱʊʄʁ̡ʋɴǸɰ̒Ȍ ɰ̒ʊʄʏǗ̒ʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨǗɿɨʌȅʃʄʲʃǍʈ
ʋʫʷǗȀʲɿǗɰȒiʏǍʧɿɦȵ ǗɦǱʈǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨLUɰǐʫɴǷǐʁ̡ɺʋȅʃʆʧʃʧɿǖ˄ 

¶ ǱʊʲʄɴʲɵɰǸʄɻʈǗɿɨʌȅʃɦʂǙʨɦʑʨɴǸʈʭʉɿrʈǘɦʏǕʨǳǐʈʭʉ ʃrʒɦʀʊrʃǱʊɦʂǙʨɦʑʨɴʌʧɹ
iteration variable&Pcomp t,LU'ʏǗȉʄ̒ǱʊɦǗʄʨǗȅʏɺ̒ʨǗɲʄʻǗʄʱʇʁʱǻʉ̡ ʄɴʲɵɰǗʄʱʇʁ
ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨǸʈʭʉʃʩɴǗʄɨȅʄʏʊʫʄɱǓʏʻʄʶʅʫɿʏǗȉʄʻǗɰȒɺ̡ʋȅʃʆʧʃʧɿǖ˄ Ǳʊʄʶ
ʋ̡ɴ̡ɺʋʈʧʃȅʃʒʃʫɤǆɿɦȳȀʈȉ́Ǘʁʨʏ ʃrʄʁ̡ʋɴɲʪʈʧʃǗɿɨʌȅʃ̡ ʄɴʲɵɰʁɦ˄ ɺʁɦɾʨʊǱʊ
ʳʃǱʊ̡ʄɴʲɵɰʃɦ̫ʃʩɴɦʂǙʨʡǖɦɰʨɿȉʃǗɰȒʈʭʉɵʁʃʭʃɦɺʨʈǑʨȆǘʏʄ̒ǇʬʊǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ 

¶ ɿʶʄʃʻʏʊʫʄʲɺʋȅʃʲʄɴʲɵɰʅʋʧʅʋ ʃʧɴɦʏȍɰʈǕrʃǱʊɦǗʄʨǗȅʏɺ̒ʨȂɴʁʒʏʄ̒ɣǁʬʋǳǐ
ʕʑʬʌǗɿɨʌȅʃɦǗʄɠʄɦʂɠʄɦ ȳʃʩɴɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ʏǗȉʄ̒ǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋ
ȇɰʻʆˀʃǏʃʩɴɿǗʈɨʌǱʊ̡ɺʋʈʧʃȂʃ̒Ǘɲʄ̒ɿʳʈǘʳʃʒʱʀʊʳʃǱʊɦʂǙʨɦʑʨɴʌʧɹ &iteration variable'
ǗɿɨʌȅʃʄɦɴƼʨʃɦʑʨɴ˄ ʏǗȉʄ̒ɿǗʈɨʌǱʊrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋ ǗɦɵʨʃǸɴʒǙʨ̡ɺʋʄ́ɴɦǻʉǱʊ
ʲʄɴʲɵɰʃrǱʊɦǗʄʨǗȅʏɺ̒ʨɿrʈǘrʃʒɦʀʊrʃǱʊɦʂǙʨɦʑʨɴʌʧɹ &iteration variable'ʱʃʷǗɿɨʌ
ȅʃʄʃǍʉȀ˄ʈʊʉ ɺyɦʁɾʨʊǱʊɦʃ̫ ȈʆʏɰǇʧʏʈɰǐʫɴɿʁʄʃ̡̒ɺʋɸ ʊɦʋʨɰȀǌʁʨɰ̡ʃǘɴȓɵ
ǗɿɨʌȅʃǗɲʄʏɴƼɿ̒ɦǻʉʒɦʀʊrʃǱʊɦʂǙʨɦʑʨɴʌʧɹ &iteration variable'ʱǻʉȐʊȈʆɱʫʏ
ǳǐr ʃɿǗʈɨʌǱʊɰǐʫɴɿʁʄʃ̒˄ ɺʁɦɾʨʊǱʊǲɴɦǗǱʈ ʂɦǙʨʡǖɦʏǕʨǳǐʃʬʌǱʊ̡ ʄɴʲɵɰʆʨɦǗǱʈɦʑʨɴɦʋʨ
ǻɦʉ ʅ̡ǟɰɦʋʨȈʆʏɰǇʧʏʈrʃʁʨɰ̡ʃǘɴʃʧɴǱʊ̡ ʄɴʲɵɰʆʨɦʋʨɵʫ̫ɦǗǱʈɦǻʉ ʅ̡ǟɰɦʋʨɿǗʈɨʌǱʊ
ɰǐʫɴɿʁʄʃ̒˄  

 
ɷʁȑ ʃʁʨː ɺʋʻ˒ǗɿɨʌȅʃɦɲɦʂǙʨʈǇɴɦʐʨʉʈǇɴɦʁɠɿʋʫ̫ǗȀǗɲʄ̒ɿǗʈɨʌǱʊȂʶɴʒʏʻǗɿɨʌȅʃʲʄɴʲɵɰ
Ȋ ɴ́ǗɿʩʈǗɿɨʌ˄ ȵɦ ʆɦʋʋȄʁʶrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʄʁɦʆɹȋʋɿ̒ǗʈɨʌǱʊʏǗȉʄ̒ɿʁʄʃ̒*ʁʁʃʧɹʃʧɴɦʏȍ*
ʅ̡ʃʁʨɵʫɴɦǗǱʉ ʃɦ̫ǗɿɨʌȅʃʊɰȚʁʫɰ&save' ʐɦʨʉǱʊɲɾ ȄȓɵʄʃǌʏǗȉʄ̒ɷʁȑ ʃɦʆʋʄȄǎ
ʄʻ˄ ʄʲǗʈʄǗʈɩʋʲɺʋȅʃʲʄɴʲɵɰɱǘɲ̫ʪȓɵǗɿʑʄ̒ʈɰȈʆɦɺʨʈʌʧɹ ɱɾʸʲɺʋʄʲǗʈʄǗʈɩʋɱǘʷ
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ʁɦɠɿȓǗʏʉˀ ʋɦʨʄ̡ǗʈʄǗʈɩʋɰǐʫɴɷʁȑ ʃɦʆʋʆʨʈʫʃ˄ ɺʬɵɦʃ̫ ǱʊɦʂǙʨɲʁʊʬ&simulations' ȉʃʁʶʱȄʊ
ȳɦʊɰʋʁǏʅʋʏǕʫɲȐǕɹ* ʄ̡ǗʈʄǗʈɩʋʈʧʃʋʨɦʃ̡ʒ̋ʊɰǐʫɴʋȄʁʶrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ* ȉʃʋɰƽɾ Ǹy
ǗʄʆˀʃǏȐʫʁǺʫʁ˄  

 
ʊʬʄȈʆʁʨ˒ˆɲʁʃʬʏȀɴʋȄʁʶrʃʈ́ʬɼʫʋ ʃrǱʊ̡ ʄɴʲɵɰɰǐʫɴʈ́ʬ̡ɺʋ CLUMondo 

 

3. Ǳʊʒʃʫʌɿǌʃ̔rʃɰʊɾʨʏʧɰȚ 

3.1. ʅ̡ʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ 
ɰǐʫɴʋȑʁ ɿ̒Ȃʶɴɦʃʷ ʈʹʬʲɺʋCLUMondoʃʩɴǗɿɨʌȅʃɦǗʄʨʏǗȉʄ̒ɦʂǙʨɲʁʊʬrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ
ʱȵǗʄʱʁʏȒʌ &ʊʬʄȈʆʁʨ˓ '˄ ʅ̡ʃʁʨɦɺʨʈɦʃ̫ɿʁǿ ɴʡǖǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵǗʄɦʁʏȒ ʌɰǐʫɴǷǐʁ
ːˎˏˎɦǻʉ Ǘɦʄʨɵʁǿ ɿ̒ȁǐɰ̒ɺʄ̒ɱʫʏ ǳ̌ǐ˄ 
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ʊʬʄȈʆʁʨ˓ˆ̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʏǗȉʄ̒ǱʊʏʧɰȚɰʊɾʨɦȵǗʄɦʁʏȒ ʌ 

3.2. ɰȀǌʁʨɰ̡ʃǘɴ 
ʄ̡ʃǍʈɦȳ ʋɦʨ̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ʅʃʁʨʈʭʉɵʁʃʭʃ̡ɺʋʄǵǝɹʆʨɰȀǌʁʨɰ̡ʃǘɴɰʿȅʃɲʧɿʄɣǁʬʋ˄
ʅ̡ʃʁʨȂɴʁɦʃ̫ǗɿɨʌȅʃɦǗʄʨǸɰȀǌɰʁɾ ɿ̒ʏǗȉʄ̒Ǳʊ̡ ʄɴʲɵɰʃrǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɱʫʏǳǐ
&Ȁȋɴʁʨˏ '˄ ȋʋʻ̡ʅʃʁʨȓɵʊɰɦɳʨɹɺʬɵǸʟɰȐʊ files sc/gr*.fil ȵɦɰǐʫɴʀɿrʃǱʊɦʀǙʨɲʁʊʬ
&simulation directory'̡ ɺʋʏɤǆ* ʏʶɦȬ ʋɦʨɦʋɱʟɰȐʊ&file number'ʳʃɰȀǌʁʨɰ̡ʃǘɴ˄  
 
Ȁȋɴʁʨ ˏ̂ ɰȀǌʁʨɰ̡ʃǘɴ̡ɺʋȅʃɦǗʄʨɰǐʫɴǱʊʒʃʫʌɿǌʃ̔ʀǕʨ˄ Cat ʄǵǝɹʆʨʒɦʀʊǸǗʄʱʇʁ 
categorical variables&ʗȂʐʊɾʽyʌɿǌȉʃʃʧɴʒʌɿǌȉʃrʃǗʄɦʇʁʈʭʉ'*ɦʐʨʉ Num ʄǵǝɹʆʨ
ʒʱʀʊǸʱʋɱ˄ 
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ʱʋɱɰʬɺ Ǘʄʱʇʁ ʱǹǕʷʒʱʀʊ  Ǳʊʆɾ̓ Ȅ 

0 Cat w_3_ab2k ɵȉǀʉ ȳɦǱʃ̒ʁʨ̡ɺʋȉʃʁʩɰɦʋʨʏʆʨ0km 

1 Num access Ȉʆ̡ɺʋȓɵɵʬʋ ȳɦǱʃ̒ʇʬʈʧȅʃ 

2 Num access_dom Ȉʆ̡ɺʋȓɵɵʬʋ ȳɦǱʃ̒ʁʨʅȚʊɰǐʫɴǗʏɧɰȅʃ &ɦ ȳɦɱɿǌʃʧɴʁʨʊʭʈ
Ǘʏɧɰ' 

3 Num access_int ȈʆʲɺʋȓɵɵʬʋȳɦǱʃ̒ʁʨʅȚʊʒʃǌʊǸɿʧ&ǗʆȌʃʉʃǌɦȑ ʷ ʃʧɴ
ɰ̡ʃǘɴǗɿɩɿʆʧʃʧɿǖȀʈǗʆʁ̡ɺʃ' 

4 Cat contractp ʇʬʈʧ̡ɺʋǸɰ̡ʃǘɴɦʂǙʨɰʏʧɰʈǕȀʈɰʧɵǁʏʃȘȉʃǸʁʬɦȳ 

5 Num popdensity ɺɴ̒ʏʫʨɦɿǗʄǸɷʃ 

6 Num slope ɷǗȉʋ &ʈʂǖʈʳʃ2x2 km' 

7 Num elevation ʊʉʸɰʈǓʏʻ &ʈʂǖʈʳʃ2x2 km' 

8 Num precipitation ʁʩɰɦʇǘɡɴǸʈʂǖʈǗʄǶǷʁǐʁ 

9 Num temperature ʏʨɿʫɾǝȈʆǸʈʂǖʈǗʄǶǷʁǐʁ 

10 Cat awc_1 ʏʈɿǍȈʆʅǎʫɰʁʩɰ̡ɺʋȓɵɦǗʄʨȅʃFAO class 1:150 mm/m 

11 Cat awc_4 ʏʈɿǍȈʆʅǎʫɰʁʩɰ̡ɺʋȓɵɦǗʄʨȅʃ FAO class 4: 75 mm/m 

12 Cat awc_5 ʏʈɿǍȈʆʅǎʫɰʁʩɰ̡ɺʋȓɵɦǗʄʨȅʃ FAO class 5: 50 mm/m 

13 Cat drain4 Ǳʊʊʁɦǻ ʁ̫ʩɰʊʄʏɺ̒ʨ FAO class 4: ʋǟʈʂǖʈ 

14 Num t_clay Ǳʊʅǎʫɰɺʨʕɺǈɦȵɺʨ̡ʅǐɰɦʋʨ# 

15 Num s_clay Ǳʊʅǎʫɰɺʨʕɺǈɦȵɺʨ̡ʅǐɰɰǿǇʋ % 

16 Num t_gravel ǱʊʅǎʫɰʀǕǗɲɩʏ ȵɦɺʨ̡ʅǐɰɦʋʨ% 

17 Num toc_4 ǱʊʅǎʫɰǱʄʬʃʏʊʨȋɴƾɦȵɺʨ̡ʅǐɰɦʋʨ FAO class 4: 1.2 á 2.0 % 

18 Cat w_2_un2k ɵȉǀʉ ȳɦǱʃ̒ʁʨȉʃʁʩɰɿʧɵǸɴ2 km 

 

3.3. ʁʧʃǐʃˀʉ ʏɦǿ ʊʨʉʬ́ 
ʗȂʐʊɾʽrʃɰʊɾʨʏʧɰȚʊʭʈȉʃɦʏǿ ʊʨʉʬ́ʈʭʉʏǗȉʄ̒ʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵ ʆɦʋ
ʒȄɲɿɰǐʫɴǗʄɦʁʏȒ ʌ˄ ʏɦǿ ʊʨʉʬ́ɦʃ̫Ǘɿɨʌȅʃɿʁǿ ɴɦǻʉɿǗʈɨʌǱʊʏǗȉʄ̒ɦʏȍrʃǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨɱʫʏǳǐ˄ ʏɦȍɰʈǕʄʭʃɦʅǜɴǳǐȅʃɰʁɾ ɿ̒ɦȵɰǐʫɴɦʏǿ ʊʨʉʬ́ɲʩ̂ ɿʁʄʃ̡̒ɺʋȉʃʏɾʁ ɴ̒ʆʨ
ʋɦʨǱʊǻɺʁʁǿ ʏʁǲʁʃ̒̌ Ǳʊǻɺʁʁǿ ʄʁɴƼʄɦɴƼʨʃʅʋʏǗȉʄ̒ʋɰ̒*ʃʧɴǱʊǻɺʁʁǿ ʐʁʬʄ̡ʅǘʏǗȉʄ̒
ʋɰ̒˄ ʏɦǿ ʊʨʉʬ́ɦʃ̫ʏʃǕɿ̒ȁȉʃɰʁɦɾʨʃʈʂǖʈɰǐʫɴʃɲʊʊʬʄʃʨʉɰʈǕ*ʃʧɴɰʁɦɾʨʃ̡ɺʋȅʃȈǃʄ̒ɰǐʫɴ
Ǳʊǻɺʁʁǿ ʏʁǲʁʃ̒̌ ˄ ɰʁɦɾʨʃɰǐʫɴɺʁǿ ʄʁɴƼʄɦɴƼʨʃʅʋʏǗȉʄ̒ʋɰ̒ ʃʧɴɺʁǿ ʐʁʬʄ̡ʅǘʏǗȉʄʻʋɰʻ
Ǹʄ̒Ȃɰ̒ʁɴʃʩɴǱʊǻɰʁǐʫɴǱʊɦʂǙʨʏʈǑȂʃɺʨ̡ɺʋʄɴƼɦǻʉɿǗʈɨʌǱʊʆʨǲɴɦǗȢ  ˄
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ʟɰȐʊʆʨʊrʃǱʊʊʩɿʄʃǌʩɴǗɿɨʌȅʃʄɣǁʬʋɰǐʫɴǱʊʒʃʫʌɿǌʃʽʱʃʷɿʶǿɴʡǖɿʶʄʃʻʲɺʋʄʲǗʈʄǗʈɩʋʳʃǱʊ
ǗɦʄʨǗȅʏɺ̒ʨʈʧʃʒʃʫɤǆɿʡǖȉʃɦȵɰǐʫɴǱʊɦʂǙʨɲʁʊʬ&simulation '˄ ʟɰȐʊʁʨʈʭʉɺʁʄʬɴɿʁǿ ɴʡǖ
ʄǿǇɹʗʁȘʃǸɿʧɰǐʫɴǗʄɦʁʏȒʌ ʐɦʨʉǗɿɨʌȅʃɰʁɾ ɿ̒ɦǻʉʟɰȐʊɦǹǕ r̫egion_park.fil˄
ʟɰȐʊʁʨʆʨʊȉʃɦǹ Ǖ̫ åregion_/...æʲɺʋɰʶɾɿʻɿʁʄʃ̡̒ɺʋȉʃʊʉ ɰyʈǓʏʻɦʋʨʏʆʨ/...m
ʐɦʨʉ ʂɦǙʨǸʗȂʐʊɾ ʆ̔ʨʊɦʄɠʄʄɣǁʬʋǗʏȂʄ̒rʃǱʊɺɰɦ ɵɹ &exclusion layers'˄ ʋȑʁ ɿ̒ʏǌʨʆʨ
ʱǳʋʃʱȊȅʉ &section.'ʅǇʋʃ̒ʬʌʆˀɿ̓ȉʃʄ̡ʃǍʈʈʭʉɵʁʃʭʃʒʁʆʨǱʊɦǗʄʨǗʏȂʄ̒rʃǱʊɺɰɦɵɹ  ˄
 
ɲʭʊɰɿ̒ʏǳʁʋȁ̒ ʏɦǿ ʊʨʉʬ́ɦȵɰǐʫɴǱʊʒʃʫʌɿǌʃ̔ǱʊʏʧɰȚɰʊɾʨɦʃ̫ ɲʪǗɿɨʌȅʃʊʭʈʄɣǁʬʋʲɿʟɰʟɴ
ʏǗȉʄ̒ɦǳʋʄʁɾ ɴrʃʄɾǌʫ̫ʄǿǇʋ ɿ̡ʄ́ʫɦǿ ǋ̫ ʐɦʨʉǗɿɨʌȅʃɰ̡̡Ǘʄɦʋʨɦǳʋʄʁɾ ɴɦɺʨʈǑʨ
ʄǵǝɹʊɦʄɠʄ̡ɺʋʈ́ʬ̡ɺʋ ʂɦǙʨǱʊ˄ ɺʬɦɵǐ̫ʆʭɰȍʈʧʃȅʃɶǘʫ̫ʄɤǁʁɴʆʨɦʏǿ ʊʨʉʬ́ʆʧɿǿ ʈʭʉʏǗȉʄ̒
ǗʄʱʁʏȒʌʱʁʐɦʨʉɰʿʈʧʃɲʭʊǗɿɨʌʉɰɦȳʄɰǗȐʉʲɺʊ˄ 
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4. ʊɦɠʄɵʁɰʁʆǖʬʁˀʊʊʄʏʻʒǐɰʃʧɴɦǗʄʨǗʄʆˀʃǏʆˀɿ̓ȉʃʇʬʈʧȐɚʏǌGIS 

4.1. ʊɦɠʄɵʁɰʁʆǖʬʁˀʊʊʄʏʒ̒ǐɰ 
ɺɦʨʈǑʨȓɵɦǗʄʨʈ́ʬ̡ɺʋ CLUMondoʱʃʷȅʃʃʧɴɦɺʨʈǑʨɺʁɦʑʨɴǱʊʒʃʫʌɿǌʃʽʈʭʉǸʈʭʉʁʧʃǐʃˀʉȆǎʋɱ̒ǘʭʃ
ʊʄʏʻʒǐɰʒǐɰǗɿɨʌǱʊʆʧʃʧɿǖʃʧɴrʋɿǗʈɨʌǱʊɰʶɾɿʻʁʨɰ̡ʃǘɴ&location settings'ʊʄʏɰ̒ʁʆǖʬʁˀʊʒǐɰ˄
Ǹʆʧɦʏʏ ʒǐɰǗɿɨʌɦʂǙʨʡǖǗȅɰɺȁ ʆɦʋ ʌɦȌ ɰǐʫɴɰʁʆǖʬʁˀʊǗɿɨʌʄǇʬʊʈɰʏɤǆʏɤǆʁʏȈɲ&,'ʈɰɦǗʄʨ
ʏɤǆ ʱɰǑɡʏ &*'ʏǗȉʄ̡̒ʄɴ̡ɵɰʊȍɴrʀǀ̡ɱʃʧɴǷǐʁ˄ʁʧʃǐʃˀʉɰǐʫɴɦʈɦʊɠʃɦʃ̫ǗɿɨʌȅʃɦʊɠʄɵʁǗɲʄ̒
ǗǳʃʻʊʭɵȋʋʻȂɦ ʄ̫ʨǸȊ ɴ́ǿ ɺɦʨʈǑʨɦɷɠʏȍɴʄɤǝ ǿʈʭʉǸʈʭʉʃʩɴʈʹʬʲɺʋɰʁʆʫɴɦʂǙʨǱʊ
&running'ǻɦʉ Ǘɦʄʨʁʧʃǐʃˀʉʊʄʏʒ̒ǐɰʒǐɰɲʭʊ̡ɿʄǇʬʊǱʊɰʁɾ ɿ̒ɦʃ̫ɰǐʫɴɰʁʆǖʬʁˀʊʒǐɰ˄  
¶ ɰǐʫɴWindows ɵʬʋʱȳǱʃʻControl Panel / Clock, Language, ʃʧɴ Region˄ ʊʭɵɦǗɷʨʏ
ʉɰRegion and Language˄  

¶ ȵɦʆʨɦǗǱʈ Format Ǘɦɷʨʏʉɰ English (United States) &ɺʬɵʊʬʄʁʨ̝ '˄ ɵʫɵɦʋʨ
Additional settings ɺɦʨʈǑʨʆʧʃʧɿǖɦʈʨʋȁ ɿɦʨɵʁʃʫɵɦʃ̫ǗɿɨʌȅʃɦɲɦǗʄʨʏǗȉʄ̒ʏɤǆʁʏȈɲʜ
ʱʁ˄ 

 

ʊʬʄȈʆʁʨ̝ˆ ʳʋʋɰɿǗʈɨʌǱʊɰʁɾ ɿ̒ȈȐ ʃʧɴɿʁʄʃ̒ɦȵ ʋɦʨɰʁʆǖʬʁˀʊʒǐɰ 
 



15 

 

 

4.2. ɰʈǕʌʧʂʨrʃǗʄʆˀʃǏGIS 
ɺɦʨʈǑʨɿʁɦʑʨɴǱʊʒʃʫʌɿǌʃ̔ʀǕʨʈʭʉ ʒǐɰǗʄ̡ʐʋǸǗɿɨʌǻɰ̒ʡǖɦɺʨʊʃʬʌʁʧʃǐʃˀʉ ʅ̡ʃʁʨʈʭʉɵʁʃʭʃ ɺʬɵǸ
ʅ̡ʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʊʄʏʒ̒ǐɰ ʜ̡ʅʃʁʨ̡ɺʋʏɰǇʧʏʈ˄ Ǳʊǻɰ̒ʡǖɺʁɦɾʨʊǱʊʈʫʃɦʃ̫ʈʧʃȓɵǗɿɨʌ
ȅʃɦʂǙʨɦʑʨɴɰǐʫɴɰʈǕʌʧʂʨCLUMondo ʁɦ ʐɦʨʉɺʬɦɵǐ̫ɰʁʆǖʬʁˀʊʊʄʏʒ̒ǐɰǗɿɨʌǱʊʄʁȇɰ̒ǸʈʭʉǗʄʆˀʃǏʆɿʼ
ȉʃʁʨȀɴʁʇʬʈʧȐɚʏǌGIS˄GISǗɿɨʌǱʊɦɺʨʈǑʨ̂ 
¶ ʊɦɠʄɵʁ ʃʧɴ̡ɰʏǗʈɩʋʁʧʃǐʃˀʉ ɺ̡ʋǗɿɨʌǱʊʏǗȉʄ̒Ǳʊʒʃʫʊɿǌʃ̔ʈ́ʬ̡ɺʋ CLUMondo
&ʗȂʐʊɾ̔ǱʊȆǌʃʢɦȳǸ ʅ̡ʃʁʨɦʒʑʧɵǗɿɨʃʧɵ &digitize'ʃʧɴǱʊɦʂǙʨʊʬʄʡǖɦȳǸǗɰȒ
&rasterize'rʃʁʧʃǐʃˀʉ ʅ̡ʃʁʨɺʬɵǸ ʅ̡ʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨǱʊʊʩɿʄʃǌʩɴɰȀǌʁʨɰ̡ʃǘɴ' 

¶ ʒʃʫʌɿǌǱʊʌʧȈɲ̡ʅʃʁʨʄ̡ʃǍʈrʃʋʁǏʅʋȀʈɿǗʈɨʌǱʊ˄ 
¶ ʊɦɠʄɵʁ̡ʅʃʁʨǸʈʭʉǱʊɦʊɠʄȋʄ̒ʃʧɴʒɿǍʄʁʏǗȉʄ̒ʟɰȐʊʃʧɴǱʊɵʫ̫ʅȚʉ 

 
ɰɣǁʄʻ GIS ɰʈǕʏʧʁǏʧʁʬɦȳ ɲʪArcGIS ʊʄʏʻ ESRI ( http://www.esri.com/software/arcgis)
ʐɦʨʉʃʧɴIDRISIʊʄʏʻʁʨʆʧɦȐ ʂʃ̔Clark ( http://www.clarklabs.org/products/idrisi-gis.cfm)
˄ Ȃɦ ʄ̫ʨǸȊ ɴ́ǿ ɰʿȉʃɰɣǁʄ̒GISǗʄʇʆɦʄʨɰɵʁʐʈʭʉɵʁʃʭʃ̡ɺʊ˄ ɰǐʫɴ̡ʅǐɰɦʃ̫ ʉɦʨɴʃʩɴɦȆǇɿ
ʋɦʨɰʈǕʌʧʂʨGISǗʄʇʆɦʄʨɰɵʁʐ ʃʧɴʕɿɲʧɿrʀǘ̡ɿʄ́ʫɦǿ ǋ̫˄ ɰɣǁʄ̒ɰʈǕʌʧʂʨɰʈǕʌʧʂʨGISʕɿɲʧɿrʀǘ̡ɺʋ
ʊʨɰȋʋǻʋǸɴɦɲȉʃȋʉʱȵǲɴʱǗǱʈˆ 
 
¶ QGIS http://www.qgis.org 
¶ GRASS GIS http://grass.osgeo.org 
¶ SAGA GIS http://www.saga-gis.org 
¶ ILWIS http://52north.org/downloads/category/10-ilwis 

 
ȈɲɦǗɵʨʃrʃɰʈǕʌʧʂʨȂɴʁɦʃ̫ȉʃʈʫɱǵʊɦʆɹ ʋɦɹ ʃʧɴȓɵɷʁʃʭʏȊ ɴ́ɦǸɲɷˀʉ ǻɦʉɰʈǕʌʧʂʨɰʈǕ
ʏʧʁǏʧGIS˄ ʆʭɰȍȉʃǗʄʏʧʁǏʧȈʆȂɴʁɰǐʫɴǱʊʄǵǝɹʁʧʃǐʃˀʉ ʃʧɴǱʊɦʊɠʄɵʁ̡ʅʃʁʨʃʧɴǱʊʒʃʫʌɿǌʃʽǱʊ
ʌʧȈɲ̡ʅʃʁʨǱʃ̡̒ɿʋʈǟʧɿǸʈʭʉɺʁɦɾʨʊǱʊʇʬʈʧȐɚʏǌ&geoprocessing' ˄ 
 

4.3. ǱʊɿʁɦʑʨɴʗʄɰʊɾʽɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ( Map Comparison Kit)  
 
ȵɦɰǐʫɴʋȑʁ ɿ̒ ʉɦʨɴʃʩɴɦǗʄʨʅɴ̡ɺʊʃʬʌʗʄɰʊɾʽɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ&MCK' M˄CKʊʭʈȉʃɰǑʭʃɦǻʷ
ǗȐʉǸ ǗɦɵʨʃʏǗȉʄ̒ɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ&raster maps'ʲɺʋȉʃǗʄʱȊɷʃʽǸʆʧɦʏʏʏǗȉʄ̒

http://www.esri.com/software/arcgis
http://www.clarklabs.org/products/idrisi-gis.cfm
http://www.qgis.org/
http://grass.osgeo.org/
http://www.saga-gis.org/
http://52north.org/downloads/category/10-ilwis
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ʈ́ʬ̡ɺʋ ʃrǱʊɦʂǙʨɲʁʊʬrʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨ˄ ȍȉʃȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨ
ɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊɺʿȋɰ̒Ȃɰ̒ &user friendly interface' ʐɦʨʉǵʉǗʏɨʋ ʊɦɠʃ ʃʧɴʏɰǇʧʏʈǸ
ʆʧɦʏʏʏǗȉʄ̒ʏǗȉʄ̒ɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ&raster maps' ˄ ǸʈʭʉMCK ʉɦʨɴȓɵɦǗʄɠʄɦʂɠʄ̂  
¶ ʌʧȐʋȈʆʊʭʈrʃȈʆɱʫʏǳǐ 
¶ ʊȅʉʁʶʐʶʳʃȈʆɱʫʏǳǐ 
¶ ʂʈǕǸɿʧrʃȈʆɱʫʏǳǐ 
¶ ȉǗɿǻǈʃʊǵǙʏʻrʃ̡ʅʃʁʨ&nominal, ordinal, interval or ratioscale' 

 
MCKȓɵɦǗʄʨȅʃɦǻʉʕɿɲʧɿrʀǘʆʨɦɲʐʁʁʆˀʊʊʄʏȍ̒˄ ʒǐɰȓɵʊɰɦʈʨʋɰʁ̡ɾ Ǘ̡ʄʀǕʨɵʫɴɦǗǱʉʄʁʅʫɿ
ȵɦ ʋɦʨhttp://mck.riks.nl/ ˄ʄȄǎʄ̒ʆʨɿʁɦʑʨɴʊʭɵǻɰM̒CKʡǖɺʁɦɾʨʊǱʊ˄ Window ʱʈǸʈʭʉ
ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊ&user interface'ʃʩɴɦʋɵɦʑʨɴ&ʊʬʄ
Ȉʆʁʨ̞ '˄ɰʈǕʌʧʂʨʃʩɴʏʭʊʒǐɰʡǖɦʄʨɰʟɰȐʊɰʶɾɿʻʱʐɿʫʈʭʉ &a log file' ɺ̡ʋ ʉɦʨɴʈʧʃȂʃ̒
ȅʃʄɦɴƼʨɿɦȵ ʑɦʨʉ ʒɣǁʩɴʏʬʈɵʫɵcancel  ˄
 

ʊʬʄȈʆʁʨ̞ Ȇ̂ǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊʊʄʏ M̒CK 
 
ʒǐɰȓɵǶɰɦɵɹʆʨɰʈǕʌʧʂʨMCK ˄ɰǐʫɴ̡ʅǐɰ Displaying simulation results ʃrʋȑʁ ɿ̒ʁʨʈʭʉ*
ʉɦʨɴʃʩɴȄʒʁǐɰȀʈʊʉ Ǳ̫ʊɿʁɦʑʨɴrʃǱʊɦǗʄɠʄʱʂɠʄʅ̡ʃʁʨʀǕʨʈʭʉ  ˄

 
 
 

http://mck.riks.nl/
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5. ʏɦɵɰǇʨɦʅǇʨʈʆʨȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊ( user-interface) ʳʃʈʹʬ
ʲɺʋCLUMondo(ʋʶȑɿʻ)  

ǳɦʋʄʁɾ ɴrʃʋȑʁ ɿ̒ɦʃ̫ ɲʪɦɺʨʈǑʨʄʃȚʫʁʃʩɴȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬ
ʁˀʊʳʃʈʹʬʲɺʋCLUMondo˄ʒǐɰʃʩɴɦɳʨɹȅ́ ȋʹʲʈʹǗɿʳʃʈʹʬʲɺʋʈʭʉɵʶʃʭʃʄ́ʫ̡ʃǌʆˀɿ̓ȉʃǸɰ̒Ȍ ɰ̒ʒʁʆʨ
ȅ́ ȋʹʲʈʹǗɿɱʫʏǳ̌ǐʃʧɴʟɰȐʊʏǗȉʄ̒ʄɣǁʬʋǗɿɨʌȅʃʡǖɦȵɰǐʫɴʋȑʁ ɿ̒ɦʅǜɴɦʁɠɿɰǐʫɴɰǑʭʃɦǗʄʨǗȅʏʻ
ʱʃʷ˄ 
 

5.1. ǱʊǶʄ̒ɦʅǇʨʈrʃʈ́ʬ̡ɺʋ CLUMondo 
ȵɦɰǐʫɴʈ́ʬ̡ɺʋ CLUMondo ʈ́ʬ̡ɺʋɱǘʭʃȍǗɿɨʌȅʃʄʁ̡ʄɰʆʨǱʊʒʃʫʌɿǌʃ̔ʈ́ʬ̡ɺʋ˄ ɰǐʫɴʃˀʉ ʃɦ̫ʈ́ʬ̡ɺʋ

CLUMondo ʂɦǙʨǱʊǗʏ ɺɦɠɴʗȂʐʊɾ̔ *ʃʩɴMicrosoft word ɺ̡ʋʟɰȐʊɰʿǗɿɨʌȅʃʄʁ̡ʄɰʆʨɰʈǕ
ʌʧʂʨɱǘʭʃȍ̡ɺʊ˄ ǸʋʁǏʅʋ ɵʁɦȇ Ǳ̫ʊɿʁɦʑʨɴʌʧɹ ɰʈǕʌʧʂʨȂɴʁʆʨʊɦʃ̫Ǘɿɨʌȅʃɿʁɦʑʨɴɦȵʁʨɰ̡ʃǘɴɱʫʏ
ǳǐ˄ 
 
ʄȄǎʄ̒ʆʨɿʁɦʑʨɴʈ́ʬ̡ɺʋ CLUMondo ʊʭɵɰʈǕʌʧʂʨɦʃ̫ȓɵɦǗʄʨȅʃɦȵɰǐʫɴ Start/All
Programs/CLUMondo˄ ʄɦʨɰ directory ʱȵɰʲʃǘɴʲɺʋCLUMondoǗɿɨʌȅʃɿʁɦʑʨɴǸʈʭʉ
windows explorerʊʭɵɵʫɵʆʨʊɺɴɦʋʨʟɰȐʊ&Geonamica.exe' ˄ 
 
ʄȄǎʄ̒ʆʨɦʄʨɰɰʈǕʌʧʂʨɦʃ̫ʊʭɵ*CLUMondoɷǗʈɧɹʡǖȉʃʟɰȐʊrʃɲʱǗȉɴʈʭʉ &a project file' ˄
ʟɰȐʊrʃɲɦǗȉɴɲʪǸʟɰȐʊ̡ɺʋʅǎʫɰǱʊʒʃʫʌɿǌʃ̔ʈ́ʬ̡ɺʋ˄Ǳʊʒʃʫʌɿǌʃʽʈʹʬʲɺʋʈʭʉ &ǗʄʱʁʏȒʌ'
ȅʃʅǇʋʻʡǖǸʱǗʏɵǸʈʭʉʈʹʬʲɺʋʱʃʷ˄ ɵʬʋʱȳǱʃʻǗʄʒʄʻǻɰʻɲʱǗȉɴ &project folder' ʲɺʋ
ȅʃɰʁɾ ɿ̒ʒʁʑʫɴɦʆʋ ʃrǱʊɿʁɦʑʨɴ &ǸʂʈǕȀ Documents\CLUMondo\Laos' ʐɦʨʉ Ǘɦɷʨʏ
ʉɰ Laos ˄ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʫʁʆǖʬʁˀʊ&user-interface'ʃʩɴ
ʋɦɵɦʑʨɴɦȵ ʋɦʨɰɣǁɰ̒ɰʫʁʆǖʬʁˀʊ˄ 

 

5.2. ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʫʁʆǖʬʁˀʊʃʧɴʈʫɱǵʊʏǲʁʃ̒̌  
ȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʫʁʆǖʬʁˀʊ &user-interface' ʒʃʫɤǆ ɿʡǖʒǐɰʲɰ
ʏǗʈɩʋ ʃʧɴɦʈʨʋʟɰȐʊ̡ɺʋʄɣǁʬʋ ʃʧɴȅ́ȋ̡́ʈ́Ǘɿʏǲʁʃ̒̌ * ʐɦʨʉʒʃʫɤǆɿʡǖʒǐɰɦǗʄʨȓɵɦǗɷʨʏ
ʉɰʋɰƽɱɾǉɦʏǿ ʊʨʉʬ́ȅʃ˄ ɰǐʫɴǱʊʒʃʫʌɿǌʃ̔rʃǗʄɦʁʏȒ ʌȅ́ ȋʹʲʈʹǗɿʈʹʬʲɺʋȂʶɴʒʏʻǗɿɨʌȅʃ
ɰʶɾɿʻʊʭɵʱǗʏɵɺʬʱɵǐʷʒǐɰȓɵǻɰʻʡǖʊɿʻɺʁɦɾʨʊǱʊʃʬʌǱʊɦʂǙʨɲʁʊʬʈʭʉ ǻɦʉɵʫɵʄ́ʬɿʫɴ Run ʜɵʬʋʱȳ
ǱʃS̒imulation/Run  ˄
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ʱȵʱʆʋʈʹʬʲɺʋɰʶʆʫɴʲɿʊɿʻɺʁɦɾʨʊǱʊʄ́ʬɿʫɴǗɿɨʌȅʃʄʧʁ&ʗȂʐʊɾʽy ʆʭɰȍʱʋɵʱɵɹʆɾ̓ Ǘʄʱʅʷ*
ɺʬɦɵǐ̫ʒǐɰʈʧʃȓɵǶʄ̒ɦʅǇʨʈǱʊǻɰ̒ʡǖʊɿʻɺʁɦɾʨʊǱʊʀǕʨɰǐʫɴɦʆʋʁʃǎʩʈǳǐȅʃɦʁ' ʐɦʨʉʒǐɰɦɳʨɹʊȅʊ
ɺ̡ʋɰʁʆʫɴɦɰʨʃʆɾʼrʄɿɴʈʭʉ ȵɦǗɷɧɴȐǇʁǲɴɦǗǱʈ˄ ȵɦ ʆɦʋʒǐɰɦɳʨɹʊȅʊ̡ɺʋɰʁʆʫɴɦɰʨʃɦʃ̫
&ɦȂ ʄ̫ʨǸ ʱȵʱʆʋʲɺʋȍǗȅʄʻȁˏˎˎ#ɰʿʱǻʉ'ʈʹʬʲɺʋʱʃʷɰʶʆʫɴʲɿʊɿ̒ɺʁɦɾʨʊǱʊ˄ 
 
ʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬʃʩɴǗɿɨʌȅʃʊɰȚʁʫɰǸ output files &maps in ASCII format' ʲɺʋȓɵǗɿɨʌ
ȅʃȄʶɵʬʋʱǻʉǗɦʄʨGIS ʏǗȉʄ̒Ǳʊʄǵǝɹ ʃʧɴǱʊʌʧȈɲ˄ ȋʋʻ̡ʅʃʁʨ̡ɺʋʊɿ̒ɺʁɦɾʨʊǱʊȅʃʈǌɴ
ǗɿɨʌȅʃʊɰȚʁʫɰɰǐʫɴɰ̡ʃǘɴʈʭʉ ʐɦʨʉǱʊǻɰ̒ʡǖʊɿ̒ɺʁɦɾʨʊǱʊʀǕʨǗɿɨʌȅʃʊɰȚʁʫɰǸʄʃǌʄȄǎʄ̒ɰǐʫɴ
ɰ̡ʃǘɴʀǕʨ ɺʬɦɵǐ̫ʒǐɰʃʩɴʈʧʃȅɿ̒ʄɴ̒Ȑǐʈɦʑʨʉ˄ ɰ̡ʃǘɴʅǎʫɰȂɴʁɦʃ̫ȉʃʁʨɰ̡ʃǘɴɦ ȵ
CLUMondo/Laos/ClumondoWorkingDir* ʐɦʨʉǗɿɨʌȅʃʏȉƾ ʋʻʱǻʉǱʋʄʊʧɦɵǂʁ ʃʧɴɦʆʋ
ʱʌȌʲɺʋʒǐɰȅʃɵʫɵʄʹʬɿʫɴstart ˄Ȁʈʌʧʂʨɦʃ̫ ʒǐɰ̡ ɿɴʲɿȓɵȐƾʋʃ̒ʬʌǱʊǻɰ̒ʡǖʊɿ̒ɺʁɦɾʨʊǱʊɵʫɴ
ʱǗǱʉʊʄʏʻʒǐɰ˄ 
 

5.2.1. ʋɰƽɾʸʳʃǱʊʒʃʫʌɿǌʃʽ 
ȵɦɰǐʫɴȆǎʁɴɺʁʄʬɴrʃȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊʊʄʏʈ̒́ʬ̡ɺʋ

CLUMondoɲʪǸ Application characteristicsʒǐɰɦǗʄʨȓɵʄ̡ʃǍʈɺɰɦɵɹ ʃʧɴʄǵǝɹ ǗʏȂʄʻʳʃ
ȈʆʏɰǇʧʏʈ &suitability layers' ǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʃʧɴǗʏȂʄ̒rʃǱʊʄɺʧɦʏʂɦǶʋ
&exclusion layers'&ʊʬʄȈʆʁʨ̟ '˄ ǗʏȂʄ̒rʃȈʆʏɰǇʧʏʈɰȀǌʁʨɰ̡ʃǘɴʄǵǝɹ ǻɦʉ ʅ̡ʃʁʨrʃ
ʈʱʂȘȅʉǵʉǗʏɩʋ ʅ̡ʃʁʨɺɴ̒ʏʫʨɦɿǗʄǸɷʃ ʅ̡ʃʁʨʊʉ ɰyʈǓʏ ʃ̒ʧɴ̡ʅʃʁʨɰʶʆʏʻʁʩɰɦʇǘɡɴ ʐɦʨʉ
ȓɵʄ̡ʃǍʈɦǻʉɵʫɵɦʋʨAdd suitability layer ˄ɰǐʫɴ̡ʅǐɰɦʏȍrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ&Land use 
services' ɵʁǿ ɿ̒ȁǐɰ̒rʃǱʊɦǗʄʨǗȅʏɺ̒ʨȓɵǗɿɨʌȅʃʄǵǝɹ ʃʧɴ̡ɰɿǗʈɨʌ˄ ʅ̡ǐɰ &Exclusion 
layers' ɰʁɾ ɿ̒rʅǎɺʨ̡ɺʋǗɿɨʌȅʃɺɰɦɵɹʆʨǱʊɦʂǙʨɲʁʊʬ ʐɦʨʉȓɵʄ̡ʃǍʈɦǻʉɵʫɵɦʋʨ Add 
suitability layer ˄ȋʋʻ̡ʅʃʁʨ̡ɺʋʄɣǁʬʋ &suitability and exclusion layers'ȓɵǗɿɨʌȅʃ
ʄǵǝɹ ǻɦʉɵʫɵɦʋʨʄ́ʬɿʫɴShow ȵɦʄȄǎʄ̒ʆʨǱʊʆɾ Ȅ̓ʟɰȐʊɦʃʷ˄ 
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ʊʬʄʁʨ̟ˆʋɰƽɾ ʸrʃǱʊʒʃʫʌɿǌʃ̔rʃȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊʊʄʏʻ
ʈʹʬʲɺʋCLUMondo 

 

5.2.2. ǱʊʌʧȈɲrʃȈʆʀʉɵʫ̫&Regression analysis' 
ȵɦȆǎʁɴʁʨʆʨʊȉʃɦǹ Ǖ̫ &Regression analysis' ʒǐɰɦǗʄʨǗȅʏȓ̒ɵɦʂǙʨǱʊʌʧȈɲʏǍʧɿʧ̡ɺʋǗɿɨʌǱʊ
ɺɦʨʈǑʨɿʁɦʑʨɴǱʊʒʃʫʌɿǌʃ̔ʀǕʨʈʭʉ &ʊʬʄʁʨ̠ '˄ ɵʶʱȇʷǱʊʒʃʫʌɿǌʃʽʲɺʋȉʃǗȐʄʻȍʈʧʃǶȅʁɵ̒ǗɿɨʌɦʂǙʨ
ȌʊʌʧȈɲrʃȈʆʀʉɵʫ̫ɦʑʨɴʌʧɹ ʁɦ˄  
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ʊʬʄȈʆʁʨ̠ Ǳ̂ʊʌʧȈɲrʃȈʆʀʉɵʫ̫ɦȵɰǐʫɴȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬ
ʁˀʊʊʄʏʻʈʹʬʲɺʋCLUMondo 

 

5.2.3. ȅ́ ȋʹʲʈʹǗɿʊʄʏʻʈʹʬʲɺʋ 
ɰǐʫɴȆǎʁɴɦʃ̫ ʒǐɰɦǗʄʨȓɵɰʁɾ ɿ̒ȋʋȅ̒́ȋ̡́ʈ́Ǘɿʊʄʏʈ̒́ʬ̡ɺʋ ɺʬɵǸȅ́ȋ̡́ʈ́ǗɿrʃȈʆʀʉɵʫʷ
&regression parameters' Ǳʊʄɤǃ ʳʃʄʶʲʋɴ&conversion order' ʃʧɴȈʆʂʃ̒rʃʄʁ̡ʋɴ
&conversion resistance' Ǳʊ̡ɰɿǗʈɨʌȉ́Ǘʁʨʏ ʃrʄʁ̡ʋɴʃʧɴʋɰƽɾ ʸrʃȈʆɦȵɷʫʁʌʧɹ ʐɦʨʉɰʿ
ɰʁɾ ɿ̒ɦʏǿ ʊʨʉʬ́&ʊʬʄȈʆʁʨˏ ˎ'˄ ȅ́ ȋʹʲʈʹǗɿȂʶɴʱʃʷȉʃȐʊʸʏʶǲʃʻʱȵʱʆʋ ʉɦʨɴɰʁɾ ɿ̒ɦʏ
ǿ ʊʨʉʬ́ʀǕʨɦʐʨʉǗɿɨʌȅʃʆɾ Ȅ̓ʋʈǟʧɿɦʁɠɿɰǐʫɴʋȑʁ ɿ̒ʁʨː ˆ ʏɦǿ ʊʨʉʬ́rʃʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨ
Ǘȅʏɺ̒ʨ˄ 
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ʊʬʄȈʆʁʨˏ ˎ̂ Ǳʊ̡ɰɿǗʈɨʌȅ́ȋ̡́ʈ́Ǘɿʊʄʏʈ̒́ʬ̡ɺʋɰǐʫɴȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴ
ǗʄʆˀʃǏɰʁʆǖʬʁˀʊʊʄʏʈ̒́ʬ̡ɺʋ CLUMondo 

 

5.3. ɵʁʃʫɵǶʄ̒ɦʅǇʨʈrʃǱʊɦʂǙʨɲʁʊʬ 
ʈ́ʬ̡ɺʋȓɵǗɿɨʌȅʃǻɰ̒ʡǖʊɿ̒ɺʁɦɾʨʊǱʊɦȵ ʆɦʋɲɦǗȉɴȅʃʅǇʋǸ̒ʈʭʉʃʬʌʟɰȐʊʄɣǁʬʋ ɺ̡ʋǶʶ
ȅɵ̒˄ ɰǐʫɴɰʊɾʨɦʃ̫ ȋʋʟ̒ɰȐʊʄɣǁʬʋȂɴʁʒʏǗ̒ɿɨʌȅʃʡǖɰǐʫɴworking directory  ˄
¶ ɵʫɵɦʋʨRun ʐɦʨʉʈ́ʬ̡ɺʋʃʩɴǶʄ̒ɦʅǇʨʈɦʂǙʨɲʁʊʬ˄ 

ʄȄǎʄ̒ʆʨʈ́ʬ̡ɺʋʄɣǁʄ̒Ǳʊʊɿ̒ʊʄʏȍ̒ ʟɰȐʊʋʁǏʅʋȓɵʊɰȅʃɰǐʫɴɰ̡ʃǘɴǻɰ̒ʋʁǏʅʋ &ɰǐʫɴ
ʗȂʐʊɾ̔ ʱʃʷ \CLUMondo\Laos\CLUMondoWorking\ ʐɦʨʉʃʧɴɰ̡ʃǘɴ̡ɺʋʄǵǝɹʆʨǱʋ
ʄʊʧɦɵǂʁ ʃʧɴɦʆʋ ʌɦȌ ʃrǱʊǗʄɿʧʄɿǌʧʊʄʏʈ̒́ʬ̡ɺʋ'˄ ʈ́ʬ̡ɺʋǗɿɨʌȅʃǻɰ̒ʡǖʊɿ̒ɺʁɦɾʨʊǱʊʈǇɴʱʁɠɿ
ǻɦʉʄ̡ʃǍʈǗʏȂʄ̡̒ʅʃʁʨʀǕʨ*ʃʧɴɦǻʉɰʁɾ ɿ̒ǗʏȂʄ̒rʃǱʊʄɺʧɦʏʂɦǶʋʀǕʨʜɦǻʉʄǇʬʊȅ́ȋ̡́ʈ́Ǘɿ
ǿ ʈʭʉɰǐʫɴȆǎʁɴʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊ&ʗȂʐʊɾʽy conversion 
mpbcp* amltcpqgml pcqgqr_lac* lcgef`mspfmmb af_p_arcpgqrgaqÚ' ˄ 
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5.4. ɵʫɴʄɣǁʄ̒rʃǱʊɦʂǙʨɲʁʊʬ 
ȵɦ ʆɦʋǱʊɦʂǙʨɲʁʊʬǗɿɨʌȅʃʄɣǁʄ̒Ȋ ɴ́ɦǸɷˀʉ ʈ́ʬ̡ɺʋ CLUMondo ʃʩɴǗȅʄ̒ʒǐɰǸʈʭʉȐʊʈʭʉ
&ʊʬʄȈʆʁʨˏ ˏ'ɦʐʨʉʊȅʊrʃɺʁɦɾʨʊǱʊʃʩɴʄǵǝɹȁǳǕʃʏɰʈǕȈʆ˄ ʟɰȐʊrʃʋʁǏʅʋǸ Ǘɦɵʨʃ
ʃʩɴȓɵʊɰȅʃɦȵɰǐʫɴproject directory˄ʁʨʈʭʉ ʟɰȐʊɰʶɾɿʻʱʐɿʫ &log file'ʅǎʫɰʆˀɿ̓ȉʃɦȵ
ʋɦʨinput files ʐɦʨʉʆˀɿ̓ȉʃʆʨɦʆʋ ʃrǱʊʊɿ̒ɺʁɦɾʨʊǱʊʅǎʫɰɦȵ ʋɦʨiterations ʐɦʨʉǗʄ̡ʐʋǸ
ȓɵɦʈʨʋȅʃʱȵʱʆʋɰʶʐʫʏɰɦʨɿɦʑʨɴ ʜʋʁǏʅʋ ɺ̡ʋʈʧʃʊʁʆʩɴʁʫɰǗɿɨʌȅʃʊɰɦɳʨɹ˄ ʁʨʆʨʊ
ʏǗȉʄ̒ǷǐʁʃʨʈʭʉˇʟɰȐʊ&cov_all.*'ǗɿɨʌȅʃʄɦɴƼʨɿʲɺʋʏɤǆ* ʏʶɦȬ ʋɦʨǷǐʁrʃǱʊɦʂǙʨɲʶʊʬ˄ ȍ
ʅǎʫɰʋʁǏʅʋ ʃrʊȅʉʳʃǱʊɦǗʄʨǗȅʏɺ̒ʨʄȄǎʄ̒ʆʨǱʊɦʂǙʨɲʁʊʬʏǗȉʄ̒Ƿǐʁǿ ʈʭʉʱȄʷ˄ ʱʃʷǸʟɰȐʊ
ASCII ʲɺʋȓɵǗɿɨʌȅʃȄʶɵʬʋʱǻʉɰɣǁʄʻGIS &ArcGis, Idrisi, QGIS' ʐɦʨʉʃʧɴɰǐʫɴ Map 
Comparison Kit˄ʁʨʄʨʟɰȐʊ&age.*'ʲɺʋʏɤǆ* ʏʶɦȬ ʋɦʨǷǐʁrʃǱʊɦʂǙʨɲʁʊʬ˄ʟɰȐʊɦʃʷ
ʄǵǝ ɹʏǗȉʄʻǗɰȒʃʨʈʭʉ ʆ̌ʨɵʁʃʭʃɷʁȑ ʃɦʆʋʄȄǎʄ̒ʆʨʄ̡ǗʈʄǗʈɩʋǱʊɦǗʄʨǗȅʏɺ̒ʨɵʫɴɦǗǱʉ ȵɦʁʨ
ɰʲʃǘɴȄɦʷ˄ ʋɦʨʏʆʨɦʃ̫ ʁɦɠɿʈ́ʬ̡ɺʋʃʩɴʄɦɴƼʨɿʟɰȐʊʈʭʉʱǹǕʷ landarea.txt˄ʟɰȐʊɦʃ̫ʅǎʫɰ
ʆˀɿʼȉʃʱȵɿʶʄʃʻʲɺʋȅʃʲʄɴʲɵɰɰǐʫɴǷǐʁʃʨʈʭʉ &ɦʋʨɰ̡ʋɴǷǐʁʁʨˎ 'rʃǗʄʆˀʃǏǱʊɦǗʄʨǗȅʏɺ̒ʨɱʫʏ
ǳǐ&ɰǐʫɴʋɰƽɱɾǉrʃɵʶʃʭʃǗɰȒ( cellsize' ʟ˄ɰȐʊʋʁǏʅʋ ʅɦǜɴɦʁɠɿǗɿɨʌȅʃʆɾ Ȅ̓ɰǐʫɴ
ɰǑʭʃɦǗʄʨǗȅʏʻ̡ɺʋȉʃɰǐʫɴɰʈǕʌʧʂʨɦʃ̫ &help' ˄ 
 

ʊʬʄȈʆʁʨˏ ˏ̂ ɵʫɴʄɣǁʄ̒rʃǱʊʊɿ̒ɺʁɦɾʨʊǱʊʊʄʏʈ̒́ʬ̡ɺʋ 
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5.5. ǱʊʄǵǝɹʃʧɴǱʊɦǗʄɠʄɦʂɠʄʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬ 
ʋʁǏʅʋȂɴʁʒʏʻrʃǱʊɦʂǙʨɲʁʊʬʊʄʏʈ̒́ʬ̡ɺʋǗɿɨʌȅʃʊɰȚʁʫɰɰǐʫɴʀɿrʃǱʊɿɦʈǘʨɴʈ́ʬ̡ɺʋ
CLUMondo\Laos\CLUMondoWorking ˄ ʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬȓɵǗɿɨʌȅʃʄǵǝɹɰǐʫɴȆǎʁɴ
ʏǗȉʄ̒ɦʂǙʨʁʁȄɰ̒ʁʁʃɴǸʈʭʉʒǐɰɦǗʄʨɰǐʫɴǗʄʆˀʃǏɰʁʆǖʬʁˀʊrʃʈ́ʬ̡ɺʋ CLUMondo ǻɦʉʄǵǝɹʆʨ̡ʅʃʁʨ
ʃrǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵʋɰƽɱɾǉɦɺʨʈʃʧɴɦȵ ʆɦʋ ʂɦǙʨɲʁʊʬʊʭɵɰǐʫɴȆǎʁɴResults and postprocessing
˄ʏǗȉʄ̒ǱʊʌʧȈɲʃʧɴʊʬʄȈʆʋʈǟʧɿʄ̡ʃǍʈrʃʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬȍǶȅʁɵ̒ɰǐʫɴǱʊɦǗʄʨɰɣǁʄ̒GIS˄
ʅ̡ǐɰɦʃ̫ʄǵǝɹʆʨʊɦʄɠʄʄǵǝɹ ʃʧɴɦǗʄɠʄɦʂɠʄʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬɦǻʉ ǗɦʄʨMap Comparison 

Kit (MCK)  ˄
¶ Ƕʄ̒ɦʅǇʨʈɦʂǙʨMCK &ɦʏɵɰǇʨ̡ɾ ȄʆʁʨʊɦʄɠʄɺʁɦʑʨɴǗɿɨʌȅʃʆɾ Ȅ̓ɰǐʫɴ̡ʅǐɰʆʨˑ ǻɦʉ Ǘɦʄʨ

GIS' 
¶ ȵɦ ʆɦʋɰʈǕʌʧʂʨȅʃɦʄʨɰ ʐɦʨʉ ɳɦʨɹʏʫʁʡǖɦʄʨɰʟɰȐʊ,log file ʈʭʉ ʏʬʈɵʫɵcancel ˄
ʉɦʨɴʈʧʃȂʃ̒ȅʃʄɦɴƼʨɿʟɰȐʊ,log file ȵɦ ʑɦʨʉ ʁɦ˄  

¶ ǗɦɷʨʏʉɰFile/New˄ ʄȄǎ ʄʻʈɰwindow ʱǹǕE̫dit log fileʃʩɴɦʋɵɦʑʨɴ&ʊʬʄȈʆʁʨ
ˏː' 

 

ʊʬʄȈʆʁʨˏ ː̂ ǱʊʲɰʏǗʈɩʋʟɰȐʊlog fileɰǐʫɴMCK 
 
¶ Ǘɦɷʨʏʉɰ Import ʐɦʨʉʊɰɦʈʨʋ ʐǙʬʋɺʪ &folder' ʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬ
&CLUMondo\Laos\CLUMondoWorking* ʐɦʨʉʐǙʬʋɺʪʄȄǎʄ̒ʄʃǜʁǗɿɨʌȅʃɰʁɾ ɿ̒ɦǻʉ
Ǳʋʄʊʧɦɵǂʁʃʧɴɦʆʋ ʌɦȌ ʃrǱʊɦʂǙʨɲʁʊʬ'*ɰʁɾ ɿ̒List Files of TypeʱȵAll Files (*) ˄
ʋʁǏʅʋʳʃǱʊɦʂǙʨɲʁʊʬ &̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ' ǗɿɨʌȅʃʊɰȚʁʫɰɰǐʫɴʟɰȐʊɦǹǕʷ
cov_all.* ʲɺʋʏɤǆ* ʄǵǝɹʆʨǷǐʁʄȄǎʄ̒ʆʨǶʄ̒ɦʅǇʨʈɦʂǙʨɲʁʊʬ˄ 
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¶ Ǘɦɷʨʏ ʊɦʨʏʟɰȐʊ̡ɺʋ ʉɦʨɴʃʩɴɦǗʄɠʄɦʂɠʄ ʗȂʐʊɾ̔ ʟ̂ɰȐʊ̡ɺʋʄǵǝɹǷǐʁǶʄ̒ɦʅǇʨʈ
&year .'ʃʧɴǷǐʁʄɣǁʄ̒ &ʗȂʐʊɾʽyear /.'˄ ǗɦɷʨʏʉɰʟɰȐʊcov_all.0 ʃʧɴ
cov_all./. ʊʭɵɵʫɵOK  ˄

¶ ʟɰȐʊɦʃ̫ʃʩɴǗɿɨʌȅʃʄɣǁʬʋ ȳɦɰǐʫɴʄɣǃʨEdit log file˄ ɵʫɵOk ʐɦʨʉɰʈǕʌʧʂʨɦʃ̫ʃʩɴʏʭʊ
ʒǐɰʡǖǻɰ̒ɦǹ Ǖ̫ ʃʧɴʊɰȚʁʫɰʟɰȐʊ,log file ˄ ʊɰȚʁʫɰȍɦǻʉ Ǘɦʄʨɦǹ Ǖ̫ʏɰǇʧʏʈʈʭʉ
ʐɦʨʉʒǐɰȓɵǶʄ̒ɦʅǇʨʈǸʈʭʉǱʊɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ˄ 

¶ ʅ̡ʃʁʨǗɿɨʌȅʃʄǵǝɹɰǐʫɴmain window ʳʃMCK*ɦȂ ʄ̫ʨǸȊ ɴ́ǿ ȍʏǍʧɿɰǐʫɴʊɵȄʄʁ
ʆɾ ʋ̓Ȅʁʶɦɺʨʈ&default color style'˄ ɺɦʨʈǑʨɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨʡǖǱʃ̡̒ɿǵʉǗʏɩʋ ȍ
ǗɿɨʌȅʃʱɲʅǇʋʻʲɾȄʶʡǖʄǇʬʊʆɾʼ̡ʅʃʁʨ˄ ɺɦʨʈǑʨɦʂǙʨɺʬɵɦʃ̫ȅʃʏʬʈɵʫɵʆʨʊɺɴɦʋʨlegendʳʃ
ʅ̡ʃʁʨ̡ɺʋʏǍʧɿɦȵ ʅ̡ǐɰǲɴɦɶǙɴrʃwindows Ȇǎ ʶɴLegends editorʃʩɴɦʄʨɰ&ʊʬʄȈʆʁʨ
ˏˑ'˄ ȵɦʁʨɦȄʷʒǐɰȓɵ̡ɰ̡Ǘʄʆɾ ʏ̓Ǘȉʄ̒ǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ* ʐɦʨʉɰʿȓɵʄǇʬʊ
ǹɦ Ǖ̫ȍʡǖʏʈʃʩɴǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨ&ʗȂʐʊɾ̓ ûrban, closed forestÚ' ˄
ǱʊʄǇʬʊɦǹ Ǖ̫ǗʄɦʇʁʃʩɴʒʃʫɤǆɿʡǖȉʃȈʆǵʉǗʏɩʋɰǐʫɴǱʊɦǗʄɠʄɦʂɠʄɦȵ ʆɦʋ ǗɦǱʉ  ˄

¶ Ǘɦɷʨʏ ʊɦʨʏȊ ɴ́ǵʉǗʏɩʋʃʬʌʆɾʼ̡ɺʋȇɰ̒ʆˀʃǏʃʩɴǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦʅǜɴ̌ ǳǐ
ɺɦʨʈǑʨȃȄǱʊɦʂǙʨɲʁʊʬǗǱʐǙʧɰɺʿȉʃǗʄʏʧʁǏʧȈʆ˄ ʕʑʬʌʋʁǏʅʋ ʃrǱʊɦʂǙʨɲʁʊʬȓɵɦɳʨɹ ȵɦ ʋɦʨ
ɰɣǁɰ̒ʃʧɴǱʊʌʧȈɲǲɴʈʫɱɦʁɠɿɦǻʉ ǗɦʄʨMCK&ʊʬʄȈʆʁʨˏ ˒'˄ 

¶ ʒǐɰȓɵȆǘʏʄ̒Ǉʬʊʊȍɴ̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦȵʋɰƽɱɾǉɦɺʨʈʃʧɴɦȵ ʆɦʋ ʂɦǙʨɲʁʊʬʊʭɵȅʃǗɲʄʻ
ʆɦʋ ǻɦʉɵʫɵɦʋʨʄ́ʬɿʫɴ ʜ  ˄

 

ʊʬʄȈʆʁʨˏ ˑ̂ Ǳʊ̡ɰʏǗʈɩʋɲʁʊʬǗǱʐǙʧɰrʃ̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɰǐʫɴMCK 
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ʊʬʄȈʆʁʨˏ ˒̂ Ǳʊʄǵǝɹ ʃr̡ʅʃʁʨrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɰǐʫɴMCK 
 

ʊʬʄȈʆʁʨˏ ˓̂ legendɰǐʫɴʗȂʐʊɾ ʏ̔Ǘȉʄ̒ǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʊʄʏǗ̒ʄɦʁʏȒ ʌ 
 
ʕʑʬʌɦʉʨɴȓɵɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨ˄ ɺʁʄʬɴ ʉɦʨɴʃʩɴɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨrʃǱʊɦʂǙʨɲʁʊʬɦȵʋɰƽɱɾǉɦɺʨʈ
ʃʧɴɵʫɴɦǗǱʉ ǻɦʉ Ǘɦʄʨʈʫɱǵʊ&Per comparison' ʳʃMCK˄ʈʫɱǵʊɦʃ̫ʄɦɴƼʨɿǱʊɦǗʄɠʄɦʂɠʄ
ʈʭʉǗɰȒʈǇɴ̌ ʃrǗʄɦʇʁǱʊɦǗʄʨǗȅʏɺ̒ʨ̡ɺʋȅʃɦǗɷʨʏ ʊɦʨʏ  ˄
¶ ǗɦɷʨʏʉɰOptions/Comparison algorithmʜɵʫɵɦʋʨʄʹʬɿʫɴComparison algorithm

˄ ǗɦɷʨʏʉɰPer category  ˄
¶ ǗɦɷʨʏʉɰOptions/Algorithm settingsʜɵʫɵɦʋʨʄ́ʬɿʫɴAlgorithm settings  
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¶ ǗɦɷʨʏʉɰǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʈʭʉ ɺ̡ʋʒǐɰɵɴ̒ɦǗʄɠʄɦʂɠʄɺʁʄʬɴɦɲ˄ ȆɦǇɿǸɺʁʄʬɴɦʋʨ
Ǘʄʱʇʁ &4áClosed forest'˄ ʉɦʨɴȓɵʏ ɴɦƼɿɦʈʨʋʄ̡ǗʈʄǗʈɩʋ ʋɦʨ̡ʅǐɰǲɴɦʋʨrʃr Ǘʆ
ʊȍɴǷǐʁrʃǱʊɦʂǙʨɲʁʊʬɦȵʋɰƽɱɾǉɦɺʨʈʃʧɴɵʫɴɦǗǱʉ &ʊʬʄȈʆʁʨˏ ˔'˄ Ȁʈʌʧʂʨɦʃ̫ ʉɦʨɴ
ȓɵɦɳʨɹɰʲʃǘɴʲɺʋʳǗʆȅʃʊɰȚʡǖȵɦǗʁʩɴ ʐɦʨʉʃʧɴɰ̡ʃǘɴ̡ɺʋȈʆʊʨɰɺʫ̫ǻʋ ʃrǱʊ
Ǳʄ̒rǗʆɦɸ ʨʃʧɴrǗʆǗɿɨʌȅʃɦʂǙʨɲʁʊʬ˄ ɺɦʨʈǑʨɦǗʄɠʄɦʂɠʄǱʊ̡ǗʄǗʄɩʋʡǖȅʃǱʃ̡̒ɿǗʄɦʏʨʊʏʬʈ
ɵʫɵʆʨʊɺɴɦʋʨlegend ʲɺʋɦȵǲɴʱɶǙɴʐɦʨʉɰʁɾ ɿ̒ʆɾʼrʃ&in none of the maps'
ʱȳǸʆɾ̓ Ǘʄʱʅʷ &grey' ˄ 

¶ ʏǍʧɿʧrʃʋʁǏʅʋ &Options/Result statistics* ʜʱǻʉɵʫɵʄʹʬɿʫɴ'Ǘȅʄ̒ʆʨʄ̡ǗʈʄǗʈɩʋ
ʊȍɴ̡ʅʃʁʨʆʨʊ̡ɺʋ ȆɦǇɿɦʋʨǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨʆʧɦʏʏʈʭʉɰǐʫɴʌʧʂʨrʃʄʊʧȉɾ  ˄

¶ ʄʃǌǱʊɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨʏǗȉʄ̒Ǘɲʄ̒ǗʄɦʇʁrʃǱʊɦǗʄʨǗȅʏɺ̒ʨɦʅǜɴɦʁɠɿɦǻʉ Ǘɦɷʨʏ ʊɦʨʏ
ʉɰǗʄɦʇʁɱʫʏǳǐɦȵɰǐʫɴ&Algorithm settings' ˄ 

 

ʊʬʄȈʆʁʨˏ ˔̂ Per category comparisonɰǐʫɴMCK 
 
ʄȄǎʄ̒ɦʃ̫ ʉɦʨɴʃʩɴɦǗʄɠʄɦʂɠʄ̡ʅʃʁʨʆʨʊɦǻʉ ǗɦʄʨɰǑʭʃɦǻ Ǘ̫Ȑ ʉ Kappa˄ɰǑʭʃɦǻ Ǘ̫Ȑ ʉ ʃɦ̫ ʂɦǙʨ
ǱʊɦǗʄɠʄɦʂɠʄȂɴʁ̡ʅʃʁʨɵʶʱȇʷǱʊʱǗʄɠʄʱʂɠʄʈʭʉǗɰȒʈǇɴ̌ ʐɦʨʉȍʆʧʃʧɿǖɲʬʊǗɰȒʃʨʈʭʉˇɦȵ
ʋɦʨ̡ʅʃʁʨʆʨʊȁ ɿɦʨȍɦʏǕʨǳǐʜʒɿ̒˄  






















































