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ÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óĂÚÜäñÿØéăØã (Forest Fire Risky Map Assessment in Thailand) 

        Õä.ëùËóÖõ āáËÍÈÅ°  
ë¬èÚáúâõëóäëÚÿØé ëČóÚòÂàøĈÚàúĀæñßòÓÚóßøĈÚØöćîÚùäòÂê° 

ÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË 

ÛØÅòÕã¬î (Abstract) 
 ÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óĂÚÜäñÿØéăØã âöèòÖ×ùÜäñëÈÅ°ÿßøćîĂì­ØäóÛäñÕòÛÅèóâÿëöćãÈÃîÈÂóä
ÿÂõÕăàÜ¬ó ĀæñÃîÛÿÃÖßøĈÚØöćÿëöćãÈáòãăàÜ¬óĂÚĀÖ¬æñäñÕòÛÿßøćîÚČóâóĂË­ÿÜĆÚÃ­îâúæÜäñÂîÛÂóäßõÉóäÔóĂÚÂóä
ÛäõìóäĀæñÉòÕÂóäÅèÛÅùâĀæñÜ­îÈÂòÚăàÜ¬ó Âóäé÷ÂêóĂÚÅäòĈÈÚöĈ ĂË­ìæòÂÂóäÃîÈ Ecological Niche Factor 
Analysis èõÿÅäóñì°āÕãĂË­āÜäĀÂäâ Biomapper 4.0 āÕãĂË­Ã­îâúæÂóäÜäóÂÐÃîÈăàÜ¬óÉóÂ Hotspot Āæñ
Ã­îâúæÜòÉÉòãÖòèĀÜä 3 Âæù¬âÜòÉÉòã ĂÚĀÖ¬æñÜòÉÉòãÉñâöÅèóâëòâßòÚÙ°ĂÚÂóäÿÂõÕăàÜ¬óĂÚØóÈë×õÖõĀæñäñãñË¬èÈ
ÃîÈÜòÉÉòãÖòèĀÜäÅèóâÿìâóñëâÖ¬îÂóäÿÂõÕăàÜ¬ó ăÕ­ĀÂ¬ Âæù¬âÜòÉÉòãØóÈÕ­óÚáúâõÜäñÿØé (Geographical 
Factors) Âæù¬âÜòÉÉòãØóÈÕ­óÚÿËõÈÅùÔáóßĀæñÜäõâóÔÿËøĈîÿßæõÈ (Fuel Factors) ĀæñÂæù¬âÜòÉÉòãØóÈÕ­óÚ
áúâõîóÂóéĀæñÜòÉÉòãÉóÂâÚùêã° (Human and Climate Factors) äèâØòĈÈìâÕ 14 ÜòÉÉòãÖòèĀÜä ÝæÂóäé÷Âêó
ëóâóä×ÉČóĀÚÂäñÕòÛÅèóâÿëöćãÈîîÂÿÜĆÚ 3 äñÕòÛ Åøî äñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÖČćó (0 · 33%) äñÕòÛ
ÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÜóÚÂæóÈ (33 - 66%) ĀæñäñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óëúÈ (66 · 100%) 
ëóâóä×ÚČóâóÅČóÚèÔÿÜĆÚÃÚóÕßøĈÚØöćÿëöćãÈáòãăàÜ¬ó āÕãĀÛ¬ÈÖóâäñÕòÛÅèóâÿëöćãÈĂÚÿÃÖßøĈÚØöćé÷ÂêóØòĈÈÜäñÿØé
ăÕ­ÕòÈÚöĈ äñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÖČćó 70,446.38 ÖóäóÈÂõāæÿâÖä îãú¬ĂÚÿÃÖßøĈÚØöćîÚùäòÂê° 39,828.61 
ÖóäóÈÂõāæÿâÖä äñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÜóÚÂæóÈ 143,888.3 ÖóäóÈÂõāæÿâÖä îãú¬ĂÚÿÃÖßøĈÚØöćîÚùäòÂê° 
57,095.37  ÖóäóÈÂõāæÿâÖä ĀæñäñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óëúÈ 38,737.48 ÖóäóÈÂõāæÿâÖä îãú¬ĂÚÿÃÖ
ßøĈÚØöćîÚùäòÂê° 13,306.28  ÖóäóÈÂõāæÿâÖä āÕãâöÅèóâìÚóĀÚ¬ÚÃîÈ Hotspot Ö¬îßøĈÚØöćÿëöćãÈáòãăàÜ¬óĀÖ¬æñÕòÛ 
ÕòÈÚöĈ äñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÖČćó ÿØ¬óÂòÛ 0.0593 ÉùÕ/Öä.Ââ. äñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÜóÚ
ÂæóÈ ÿØ¬óÂòÛ 0.0966 ÉùÕ/Öä.Ââ. ĀæñäñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óëúÈ ÿØ¬óÂòÛ 0.1253 ÉùÕ/Öä.Ââ. ÉóÂÅ¬ó
ÅèóâìÚóĀÚ¬ÚÃîÈÉùÕÿÂõÕÅèóâä­îÚëúÈÿÂõÚÜÂÖõÖ¬îßøĈÚØöćÿëöćãÈáòãăàÜ¬óßÛè¬óÅ¬óÅèóâìÚóĀÚ¬ÚÚòĈÚÝòÚĀÜäăÜ
ÖóâäñÕòÛÅèóâÿëöćãÈÉóÂäñÕòÛÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÖČćóăÜäñÕòÛÅèóâÿëöćãÈëúÈ ĀÝÚØöćßøĈÚØöćÿëöćãáòãăàÜ¬ó
ëóâóä×ÚČóâóĂË­ÿÜĆÚÃ­îâúæĂÚÂóäÜ­îÈÂòÚĀæñÅèÛÅùâăàÜ¬óĂÚßøĈÚØöćÖóâáóäÂõÉÃîÈë×óÚöĀæñìÚ¬èãÈóÚÜ­îÈÂòÚ
ĀæñÅèÛÅùâăàÜ¬ó ÚîÂÉóÂÚöĈãòÈË¬èãĂÚÂóäèóÈĀÝÚÈÛÜäñâóÔĀæñĀÝÚîòÖäóÂČóæòÈăÕ­îã¬óÈëîÕÅæ­îÈÖ¬î
ëáóßßøĈÚØöćîöÂÕ­èã 
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ÛØÚČó (Introduction) 
ìæòÂÂóäĀæñÿìÖùÝæ 

 ăàÜ¬ó Â¬îĂì­ÿÂõÕÝæÂäñØÛâóÂâóãìæóãÕ­óÚ ÿË¬Ú ÅèóâÿëöãìóãÖ¬îØäòßãóÂäÙääâËóÖõ ØòĈÈÜ¬óăâ­ ÕõÚ ÚČĈó 
ëòÖè°Ü¬ó ÿÜĆÚÖ­Ú ÅèóâÿëöãìóãØóÈÕ­óÚÅùÔáóßËöèõÖÃîÈâÚùêã°ØòĈÈØóÈÕ­óÚëùÃáóßĀæñÂóäÕČóÿÚõÚËöèõÖÜäñÉČóèòÚ 
äèâ×÷ÈÝæÂäñØÛØöćîóÉÖóââóĂÚÕ­óÚÅèóâÿëöãìóãØóÈÿéäêÑÂõÉ ăàÜ¬óÉ÷ÈÿÜĆÚÜòÎìóìÚ÷ćÈÌ÷ćÈÜòÉÉùÛòÚØèöÅèóâ
äù¬ÚĀäÈâóÂÃ÷ĈÚÖóâëáóßáúâõîóÂóéØöćĀÜäÜäèÚä¬èâÂòÛÜòÉÉòãîòÚÿÂõÕÉóÂâÚùêã° ÕòÈÚòĈÚÂóäÉòÕØČóĀÝÚØöćßøĈÚØöćÿëöćãÈ
áòãăàÜ¬óÉ÷ÈÿÜĆÚÃ­îâúæØöćëČóÅòÎØöćĂË­ĂÚÂóäÿÖäöãâÂóäÿßøćîÂóäèóÈĀÝÚĀæñèóÈäñÛÛÂóäÛäõìóäÃîÈìÚ¬èãÈóÚĂÚ
ÂóäÜ­îÈÂòÚÂóäÿÂõÕăàÜ¬ó ØČóĂì­ëóâóä×ÅèÛÅùâ Ûäõìóä ĀæñÉòÕÂóäăàÜ¬óăÕ­îã¬óÈâöÜäñëõØÙõáóßâóÂãõćÈÃ÷ĈÚ 
ë¬ÈÝæĂì­ëóâóä×Åù­âÅäîÈßøĈÚØöćÜ¬óîÚùäòÂê°ÃîÈÜäñÿØéăØã îòÚăÕ­ĀÂ¬ îùØãóÚĀì¬ÈËóÖõ ÿÃÖäòÂêóßòÚÙù°ëòÖè°Ü¬ó ÿÃÖ
ì­óâæ¬óëòÖè°Ü¬ó ĀæñèÚîùØãóÚ Ì÷ćÈÿÜĆÚÝøÚÜ¬óìæòÂËùÕëùÕØ­óãØöćãòÈÅÈÿìæøîîãú¬ĂÚÜäñÿØéăØã Ăì­ãòÈÅÈăè­Ì÷ćÈÅèóâ
ìæóÂìæóãØóÈËöèáóß ĀæñæÕÂóä×úÂÅùÂÅóâÉóÂăàÜ¬óĀæñæÕßøĈÚØöćÜ¬ó×úÂØČóæóãāÕãăàÜ¬óăÕ­  

ÂóäÜäñÿâõÚßøĈÚØöćÿëöãÈáòãăàÜ¬óĂÚÂóäé÷ÂêóÅäòĈÈÚöĈ ăÕ­ÜäñãùÂÖ°ìæòÂÂóäÃîÈ Ecological factor niche 
analysis āÕãāÜäĀÂäâ Biomapper 4.0 (Hirzel, 2004)Ì÷ćÈÚõãâĂË­ĂÚÂóäÜäñÿâõÚÅèóâÿìâóñëâĂÚ×õćÚØöćîãú¬
îóéòã (Habitat Suitability) ÃîÈëòÖè°Ü¬ó āÕãĂË­ÅèóâëòâßòÚÙ°äñìè¬óÈÜòÉÉòãëõćÈĀèÕæ­îâ (geoecological 
factors) ÂòÛÂóäÜäóÂÐÃîÈëòÖè°Ü¬ó (presence data)ĂÚßøĈÚØöćØöćØČóÂóäé÷Âêó āÕãìæòÂÂóäÿÕöãèÂòÚ ÂóäÜäñÿâõÚ
ßøĈÚØöćÿëöćãÈáòãăàÜ¬óÉñîóéòãÅèóâëòâßòÚÙ°ĂÚÿËõÈÃîÈë×õÖõ äñìè¬óÈÜòÉÉòãëõćÈĀèÕæ­îâìæóã ą ÜòÉÉòã ÂòÛÉùÕßõÂòÕ
ØöćßÛÂóäÿÂõÕăàÜ¬óÉóÂÉùÕ Hotspot Ì÷ćÈăÕ­äòÛÉóÂÖäèÉßÛÉóÂÕóèÿØöãâ Modis Ì÷ćÈĂÚĀÖ¬æñÜòÉÉòãÖòèĀÜäÉñÿÜĆÚ
ÖòèÂČóìÚÕ×÷ÈÅèóâëòâßòÚÙ°ĀæñË¬èÈÃîÈÅèóâÿìâóñëâÖ¬îÂóäÿÂõÕăàÜ¬ó (optimum range) ĀæñĂÚÂóä
ÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óÅäòĈÈÚöĈĂË­ÜòÉÉòãëõćÈĀèÕæ­îâìäøîÜòÉÉòãÖòèĀÜäØóÈÕ­óÚØóÈÂóãáóß Ëöèáóß Āæñ
ÜòÉÉòãîòÚÿÂõÕÉóÂâÚùêã°ìæóã ą Õ­óÚĂÚÂóäÜäñÿâõÚ  

èòÖ×ùÜäñëÈÅ° 
1. ÿßøćîÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óÅäîÛÅæùâßøĈÚØöćÜ¬óîÚùäòÂê°ØòćèÜäñÿØé ØäóÛ×÷ÈäñÕòÛÅèóâäù¬ÚĀäÈ Āæñ
ÃîÛÿÃÖÃîÈßøĈÚØöćÿëöćãÈ 

2. ÿßøćîĂË­ÿÜĆÚÃ­îâúæëÚòÛëÚùÚĀÚèØóÈĂÚÂóäèóÈĀÝÚ èóÈäñÛÛìÚ¬èãÈóÚĂÚÂóäÉòÕÂóäÜ­îÈÂòÚĀæñ
ÅèÛÅùâăàÜ¬óĂì­âöÜäñëõØÙõáóßâóÂÃ÷ĈÚ 

3. ÿÜĆÚÃ­îâúæÂČóìÚÕßøĈÚØöćÿëöćãÈáòãÿßøćîæÕÅèóâÿëöãìóãîòÚÿÂõÕÉóÂăàÜ¬óĂÚÿÃÖßøĈÚØöćÜ¬óîÚùäòÂê°áóãĂÖ­
ÂóäÕúĀæÃîÈÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË ĀæñßøĈÚØöćĂÂæ­ÿÅöãÈ  
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Ã­îÉČóÂòÕÂóäé÷Âêó 
 ÿÚøćîÈÉóÂÿÜĆÚÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óĂÚßøĈÚØöćîÚùäòÂê°ØòĈÈÜäñÿØé É÷ÈâöÃ­îÉČóÂòÕÃîÈāÜäĀÂäâØöćĂË­
ĂÚÂóäèõÿÅäóñì°ØČóĂì­Ö­îÈØČóÂóäÜäòÛæÕÃÚóÕÅèóâæñÿîöãÕÃîÈÃ­îâúæáóßÿßøćîÅèóâÿìâóñëâĂÚÂóä
ÜäñâèæÝæßøĈÚØöćÿëöćãÈáòã āÕãÉòÕØČóâóÖäÑóÚÃîÈÃ­îâúæĂì­âöÅèóâæñÿîöãÕÃîÈÃ­îâúæáóß (pixel) ÿÜĆÚ 100 x 
100 â. ĀæñĂÚÂóäÜäñâèæÝæăâ¬ëóâóä×ØČóăÕ­ØòĈÈÜäñÿØé É÷ÈØČóÂóäĀÛ¬ÈÂóäÜäñâèæÝæîîÂÿÜĆÚ 4 ÿÃÖÖóâ
ÿÃÖáúâõáóÅÖóâÅèóâÿìâóñëâ Åøî áóÅÿìÚøî áóÅÂæóÈ áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî ĀæñáóÅĂÖ­ Ì÷ćÈÿÜĆÚ
Ã­îÉČóÂòÕÃîÈāÜäĀÂäâĀæñÿÅäøćîÈÜäñâèæÝæ  

ÂóäÖäèÉÿîÂëóä 

ÅèóâìâóãÃîÈăàÜ¬ó 
ăàÜ¬ó ìâóã×÷È ăàØöćÿÂõÕÃ÷ĈÚÉóÂëóÿìÖùîòÚĂÕÂĆÖóâ Āæ­èæùÂæóâăÜăÕ­āÕãîõëäñÜäóéÉóÂÂóäÅèÛÅùâ 

îÈÅ°ÜäñÂîÛÃîÈÂóäÿÂõÕăàÜ¬ó âö 3 ÜäñÂóä Åøî 1)ÿËøĈîÿßæõÈ ăÕ­ĀÂ¬ îõÚØäöã°ëóäØùÂËÚõÕØöćÖõÕăàăÕ­ ÿË¬Ú Ö­Úăâ­ ăâ­
ßù¬â ÂõćÈăâ­ Â­óÚăâ­ æúÂăâ­ÿæĆÂ ą ìÎ­óèòËßøË  ÿÜĆÚÖ­Ú 2)îîÂÌõÿÉÚ (îóÂóé) âöîãú¬ØòćèăÜĂÚîóÂóéĂÚÜ¬ó Āæñ        
3)Åèóâä­îÚ Ì÷ćÈĀÛ¬ÈîîÂÿÜĆÚ 2 ÜäñÿáØ Åøî Åèóâä­îÚÉóÂÙääâËóÖõ ÿË¬Ú à­óÝ¬ó ÂóäÿëöãÕëöÃîÈÂõćÈăâ­ Āæñ
Åèóâä­îÚÉóÂăàÜ¬óîòÚÿÂõÕÉóÂâÚùêã° ÿË¬Ú ÂõÉÂääâÚòÚØÚóÂóä ÂóäÿÂĆÛìóÃîÈÜ¬ó ÂóäÿÂêÖäÂääâ ÿÜĆÚÖ­Ú 

Øöćâó : ÿèÜăÌÖ° ë¬èÚÅèÛÅùâăàÜ¬óëČóÚòÂÜ­îÈÂòÚäòÂêóÜ¬óĀæñÅèÛÅùâăàÜ¬ó ÂäâÜ¬óăâ­
http://www.forest.go.th/wildfire/forestfarm14/farm/web/index.php?option=co
m_content&view=article&id=301&Itemid=407&lang=th 

ËÚõÕÃîÈăàÜ¬ó  
 ÂóäĀÛ¬ÈËÚõÕÃîÈăàÜ¬ó×øîÿîóÂóäăìâ­ÿËøĈîÿßæõÈĂÚäñÕòÛÖ¬óÈąĂÚĀÚèÕõćÈ ÖòĈÈĀÖ¬äñÕòÛËòĈÚÕõÚÃ÷ĈÚăÜÉÚ×÷È
äñÕòÛãîÕăâ­ÿÜĆÚÿÂÔÒ° ØČóĂì­ĀÛ¬ÈËÚõÕÃîÈăàÜ¬óîîÂÿÜĆÚ 3 ËÚõÕ Åøî ăàĂÖ­ÕõÚ ăàÝõèÕõÚ ĀæñăàÿäøîÚãîÕ 
(Brown and Davis,1973)  

1. ăàĂÖ­ÕõÚ (Ground Fire) Åøî ăàØöćăìâ­îõÚØäöãèòÖ×ùØöćîãú¬ĂÖ­ËòĈÚÝõèÃîÈßøĈÚÜ¬ó ÿÂõÕÃ÷ĈÚĂÚÜ¬óÛóÈÜäñÿáØ 
āÕãÿÊßóñîã¬óÈãõćÈÜ¬óĂÚÿÃÖîÛîù¬ÚØöćâöäñÕòÛÅèóâëúÈâóÂą Ì÷ćÈîóÂóéìÚóèÿãĆÚØČóĂì­îòÖäóÂóäã¬îãëæóã
îõÚØäöãèòÖ×ùÖČćó É÷ÈâöÜäõâóÔîõÚØäöãèòÖ×ùëñëâîãú¬ÛÚìÚ­óÕõÚĀØ­ (Mineral soil) ĂÚÜäõâóÔâóÂĀæñÿÜĆÚËòĈÚìÚó 
āÕãîõÚØäöãèòÖ×ùÕòÈÂæ¬óèîóÉÉñîãú¬ĂÚäúÜÃîÈ duff, muck, ìäøî peat ĂÚÛäõÿèÔØöćËòĈÚîõÚØäöãèòÖ×ùìÚóâóÂ ăà
ËÚõÕÚöĈîóÉăìâ­ĀØäÂæÈăÜĂÖ­ÝõèßøĈÚÜ¬ó (Surface Litter)ăÕ­ìæóãàùÖĀæñæùÂæóâăÜÿäøćîã ą ĂÖ­ÝõèßøĈÚÜ¬óĂÚ
æòÂêÔñÂóäÅäùÂäù¬Úîã¬óÈË­óą ăâ¬âöÿÜæèăà ĀæñâöÅèòÚÚ­îãâóÂ ÿÜĆÚăàØöćëä­óÈÅèóâÿëöãìóãĂì­ĀÂ¬ßøĈÚØöćÜ¬óăâ­

http://www.forest.go.th/wildfire/forestfarm14/farm/web/index.php?option=com_content&view=article&id=301&Itemid=407&lang=th
http://www.forest.go.th/wildfire/forestfarm14/farm/web/index.php?option=com_content&view=article&id=301&Itemid=407&lang=th
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âóÂØöćëùÕ ÿßäóñăàÉñăìâ­ØČóæóãäóÂăâ­ ØČóĂì­Ö­Úăâ­ĂìÎ¬Ú­îãØòĈÈÜ¬óÖóãĂÚÿèæóÖ¬îâó ăàĂÖ­ÕõÚāÕãØòćèăÜâòÂÉñ
ÿÂõÕÉóÂăàÝõèÕõÚÂ¬îÚĀæ­èæùÂæóâæÈĂÖ­ÝõèßøĈÚÜ¬ó É÷ÈĀÛ¬ÈăàĂÖ­ÕõÚîîÂÿÜĆÚ 2 ËÚõÕã¬îã Åøî 

1.1 ăàĂÖ­ÕõÚëâÛúäÔ°ĀÛÛ (True Ground Fire) Åøî ăàØöćăìâ­îõÚØäöãèòÖ×ùîãú¬ĂÖ­ÝõèßøĈÚÜ¬óÉäõÈ ą ÂóäÖäèÉßÛ
ăàÖ­îÈĂË­ÿÅäøćîÈâøîßõÿéê ÿË¬ÚÿÅäøćîÈÖäèÉÉòÛÅèóâä­îÚ ÿßøćîÖäèÉìóăàËÚõÕÚöĈ  

1.2 ăàÂ÷ćÈÝõèÕõÚÂ÷ćÈĂÖ­ÕõÚ (Semi-Ground Fire) ăÕ­ĀÂ¬ăàØöćăìâ­ĂÚëîÈâõÖõ Åøîë¬èÚìÚ÷ćÈăìâ­ăÜĂÚĀÚèäñÚóÛ
ăÜÖóâÝõèßøĈÚÜ¬óÿË¬ÚÿÕöãèÂòÛăàÝõèÕõÚ ĂÚÃÔñÿÕöãèÂòÚîöÂë¬èÚìÚ÷ćÈÉñăìâ­ĂÚĀÚèÕõćÈæ÷ÂæÈăÜĂÚËòĈÚ
îõÚØäöãèòÖ×ùĂÖ­ÝõèßøĈÚÜ¬ó ăÕ­ĀÂ¬ ăàØöćăìâ­Ü¬óßäùāÖ®ñĀÕÈ ĀæñÜ¬óßäùÛóÿÉóñ ĂÚÉòÈìèòÕÚäóÙõèóë ÃîÈ
ÜäñÿØéăØã 

2. ăàÝõèÕõÚ (Surface Fire) ÅøîăàØöćăìâ­æùÂæóâăÜÖóâÝõèÕõÚ āÕãÿÝóăìâ­ÿËøĈîÿßæõÈÛÚßøĈÚÜ¬ó îòÚăÕ­ĀÂ¬ 
ĂÛăâ­ ÂõćÈÂ­óÚăâ­Āì­ÈØöćÖÂëñëâîãú¬ÛÚßøĈÚÜ¬ó ìÎ­ó æúÂăâ­ÿæĆÂą ăâ­ßøĈÚæ¬óÈ ÂîăÝ¬ ăâ­ßù¬â ăàËÚõÕÚöĈÿÜĆÚăàØöćßÛ
âóÂØöćëùÕĀæñßÛāÕãØòćèăÜĂÚĀØÛØùÂáúâõáóÅÃîÈāæÂ āÕãØòćèăÜăàËÚõÕÚöĈÉñăâ¬ØČóîòÚÖäóãÖ­Úăâ­ĂìÎ¬×÷ÈÖóã 
ĀÖ¬ÉñØČóĂì­ÿÂõÕäîãĀÝæăàăìâ­ Ì÷ćÈâöÝæĂì­îòÖäóÂóäÿÉäõÎÿÖõÛāÖÃîÈÖ­Úăâ­æÕæÈ ĀæñØČóĂì­Ö­Úăâ­î¬îÚĀîÿÜĆÚāäÅ
ĀæñĀâæÈëóâóä×ÿÃ­óØČóîòÚÖäóãÖ­Úăâ­ăÕ­āÕãÈ¬óã 

3. ăàÿäøîÚãîÕ (Crown Fire) ÅøîăàØöćăìâ­æùÂæóâÉóÂãîÕÃîÈÖ­Úăâ­ìäøîăâ­ßù¬âÖ­ÚìÚ÷ćÈăÜãòÈãîÕÃîÈ
Ö­Úăâ­ìäøîăâ­ßù¬âîöÂÖ­ÚìÚ÷ćÈ ë¬èÚĂìÎ¬ÿÂõÕĂÚÜ¬óëÚĂÚÿÃÖîÛîù¬Ú ăàËÚõÕÚöĈâöîòÖäóÂóäæùÂæóâØöćäèÕÿäĆèâóÂ Āæñ
ÿÜĆÚîòÚÖäóãîã¬óÈãõćÈëČóìäòÛßÚòÂÈóÚÕòÛăàÜ¬ó ÉñâöÅèóâëúÈÿÜæèăàÜäñâóÔ 10 - 30 ÿâÖä ĀÖ¬ĂÚÛóÈÂäÔöăà
îóÉâöÅèóâëúÈ×÷È 40 - 50 ÿâÖä ăàÿäøîÚãîÕāÕãØòćèăÜîóÉÖ­îÈîóéòãăàÝõèÕõÚÿÜĆÚëøćîăâ¬âóÂÂĆÚ­îã É÷Èëóâóä×
ĀÛ¬ÈăàÿäøîÚãîÕîîÂÿÜĆÚ 2 ËÚõÕã¬îã ăÕ­ÕòÈÚöĈ 

3.1 ăàÿäøîÚãîÕØöćÖ­îÈîóéòãăàÝõèÕõÚÿÜĆÚëøćî (Dependent Crown Fire) ăàËÚõÕÚöĈâòÂÿÂõÕĂÚÜ¬óØöćÖ­Úăâ­ăâ¬
ìÚóĀÚ¬Ú ÿäøîÚãîÕÃîÈÖ­Úăâ­É÷Èîãú¬ì¬óÈÂòÚ ĀÖ¬ÛÚßøĈÚÜ¬óâöÿËøĈîÿßæõÈîãú¬ìÚóĀÚ¬ÚĀæñÖ¬îÿÚøćîÈ  

3.2 ăàÿäøîÚãîÕØöćăâ¬Ö­îÈîóéòãăàÝõèÕõÚ (Running Crown Fire) ÿÂõÕĂÚÜ¬óØöćâöÖ­Úăâ­ØöćÖõÕăàăÕ­È¬óãĀæñâö
ÿäøîÚãîÕĀÚ¬ÚØ÷ÛÖõÕÖ¬îÂòÚ ÿË¬ÚĂÚÜ¬óëÚÿÃÖîÛîù¬Ú ÂóäæùÂæóâÉñÿÜĆÚăÜîã¬óÈäèÕÿäĆèĀæñäùÚĀäÈÉóÂ
ÿäøîÚãîÕìÚ÷ćÈăÜëú¬îöÂÿäøîÚãîÕìÚ÷ćÈØöćîãú¬Ã­óÈÿÅöãÈăÕ­ 

ßåÖõÂääâÃîÈăàÜ¬ó 
 ßåÖõÂääâÃîÈăàÜ¬ó (Forest Fire Behavior) ÿÜĆÚÂóäæùÂæóâĀæñÃãóãÖòèÃîÈăàÜ¬óáóãìæòÈÉóÂÂóä
ëòÚÕóÜÌ÷ćÈÉñÿÜĆÚăÜÖóâëáóèñĀèÕæ­îâĂÚÃÔñÚòĈÚ ØČóĂì­ăàÜ¬óØöćÿÂõÕÃ÷ĈÚĀÖ¬æñÅäòĈÈĀëÕÈßåÖõÂääâØöćĀÖÂÖ¬óÈ
ÂòÚăÜÖóâëáóèñĀèÕæ­îâØöćĀÖÂÖ¬óÈÂòÚ ßåÖõÂääâÃîÈăàÜ¬óØöćëČóÅòÎ ăÕ­ĀÂ¬ îòÖäóÂóäæùÂæóâÃîÈăà (Rate of 
Spread) ÅèóâäùÚĀäÈÃîÈăà (Fire Intensity) ĀæñÅèóâãóèÃîÈÿÜæèăà (Flame Length) 
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æòÂêÔñăàÜ¬óĂÚÜäñÿØéăØã 
ăàÜ¬óë¬èÚĂìÎ¬ÉñÿÜĆÚăàÝõèÕõÚ āÕãÉñâöÅèóâëúÈÿÜæèăà ÖòĈÈĀÖ¬ 0.5 - 3 ÿâÖä ĂÚÜ¬óÿÖĆÈäòÈ ÉÚ×÷È

ÅèóâëúÈÿÜæèăà 5 - 6 ÿâÖä ĂÚÜ¬óÿÛÎÉßääÔØöćâöÂîăÝ¬ìÚóĀÚ¬Ú ăàÜ¬óËÚõÕÚöĈ ìóÂëóâóä×ÖäèÉßÛăÕ­ĂÚÃÔñ
ÿßõćÈÿÂõÕ Āæñë¬ÈÂČóæòÈÿÃ­óăÜÅèÛÅùâîã¬óÈäèÕÿäĆè ÂĆÉñëóâóä×ÅèÛÅùâăàăÕ­āÕãăâ¬ãóÂæČóÛóÂÚòÂ ĀÖ¬ìóÂØîÕ
ÿèæóĂì­ãøÕãóèîîÂăÜÉÚăàëóâóä×ĀÝ¬ÃãóãîîÂÿÜĆÚèÈÂè­óÈâóÂÿØ¬óăä ÂóäÅèÛÅùâÂĆÉñãóÂÃ÷ĈÚ 

ÜòÉÉòãØöćâöÝæÖ¬îßåÖõÂääâĀæñÅèóâÿëöãÈÖ¬îÂóäÿÂõÕăàÜ¬ó 
 ÜòÉÉòãìæòÂØöćâöîõØÙõßæÖ¬îßåÖõÂääâÃîÈăàÜ¬ó âöîãú¬ 3 ÜòÉÉòã ăÕ­ĀÂ¬ æòÂêÔñÿËøĈîÿßæõÈ æòÂêÔñîóÂóé 
ĀæñæòÂêÔñáúâõÜäñÿØé 

1.1 æòÂêÔñÿËøĈîÿßæõÈ  ÜäñÂîÛÕ­èã 1) ÃÚóÕÃîÈÿËøĈîÿßæõÈ ÿÜĆÚÜòÉÉòãØöćÂČóìÚÕîòÖäóÂóäëòÚÕóÜÃîÈ
ÿËøĈîÿßæõÈ āÕã×­óÿËøĈîÿßæõÈâößøĈÚØöćÝõèÖ¬îìÚ¬èãÜäõâóÖäâóÂ îòÖäóÂóäëòÚÕóÜÉñË­óÂè¬óÿËøĈîÿßæõÈØöćâößøĈÚØöćÝõèÖ¬î
ìÚ¬èãÜäõâóÖäÚ­îã ÿËøĈîÿßæõÈØöćâöÃÚóÕÿæĆÂ ÿË¬Ú ĂÛăâ­Āì­È ÂõćÈÂ­óÚăâ­Āì­È ĀæñìÎ­ó É÷ÈÖõÕăàÈ¬óãÂè¬óĀæñ
æùÂæóâăÕ­äèÕÿäĆèÂè¬ó ĂÚÿËøĈîÿßæõÈÃÚóÕĂìÎ¬ ÿË¬Ú ÂõćÈÂ­óÚăâ­ÃÚóÕĂìÎ¬ Ø¬îÚăâ­ Öîăâ­ ăâ­ãøÚÖóã ÉñÖõÕăàãóÂ
Âè¬ó ĀæñæùÂæóâăÜîã¬óÈË­óą ĀÖ¬âöÅèóâäùÚĀäÈâóÂÂè¬ó 2) ÜäõâóÔìäøîÚČĈóìÚòÂÃîÈÿËøĈîÿßæõÈ Ö¬îìÚ¬èãßøĈÚØöćâö
ÝæāÕãÖäÈÖ¬îÅèóâäùÚĀäÈÃîÈăà āÕãìóÂâöÿËøĈîÿßæõÈÖ¬îìÚ¬èãßøĈÚØöćâóÂ ăàÂĆÉñâöÅèóâäùÚĀäÈâóÂ ÜäõâóÔÃîÈ
ÿËøĈîÿßæõÈâöÂóäÝòÚĀÜäÖóâÃîÈËÚõÕÜ¬ó ĀæñÅèóâĀÖÂÖ¬óÈÃîÈßøĈÚØöć ÿË¬Ú ÜäõâóÔÿËøĈîÿßæõÈĂÚÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕ
ëÂæÚÅä ÿØ¬óÂòÛ 4,133 ÂõāæÂäòâ/ÿïÂĀÖä° (éùáäòÖÚ°, 2535) ĂÚÃÔñØöćÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕÿËöãÈĂìâ¬ âöÜäõâóÔ
ÿËøĈîÿßæõÈ ×÷È 5,190 ÂõāæÂäòâ/ÿïÂĀÖä° (éõäõ Āæñ ëóÚõÖã°, 2535) ĀæñĂÚÜ¬óÿÛÎÉßääÔ ÉòÈìèòÕÚÅääóËëöâó 
ßÛè¬óâöÜäõâóÔÿËøĈîÿßæõÈ 5,490 ÂõāæÂäòâ/ÿïÂĀÖä° (éõäõ, 2537) 

1.2 ÅèóâìÚóÃîÈËòĈÚÿËøĈîÿßæõÈ ËòĈÚÃîÈÿËøĈîÿßæõÈØöćâöÅèóâìÚóâóÂ ØČóĂì­ÿÂõÕÚČĈóìÚòÂÂÕØòÛĂì­ÿËøĈîÿßæõÈÿÂõÕ
ÂóäîòÕĀÚ¬ÚÖòè âöÜäõâóÔÿËøĈîÿßæõÈÖ¬îìÚ¬èãßøĈÚØöćâóÂ ØČóĂì­ăàØöćÿÂõÕÃ÷ĈÚâöÅèóâäùÚĀäÈâóÂÖóâăÜÕ­èã îã¬óÈăäÂĆ
Öóâ ×­óËòĈÚÃîÈÿËøĈîÿßæõÈìÚóÿÂõÚăÜâöÂóäîòÕĀÚ¬ÚÉÚăâ¬âöË¬îÈĂì­îîÂÌõÿÉÚĀØäÂÖòèÿÃ­óăÜ ÂóäæùÂæóâÂĆÉñÿÜĆÚăÜ
ăÕ­ãóÂĀæñÿÜĆÚăÜîã¬óÈË­óą Āæñ×­óËòĈÚÿËøĈîÿßæõÈìÚóâóÂ ÅèóâãóèÿÜæèăàÂĆÉñãóèâóÂÖóâăÜÕ­èã  

1.3 ÂóäÉòÕÿäöãÈÖòèĀæñÅèóâÖ¬îÿÚøćîÈÃîÈÿËøĈîÿßæõÈ ÿÜĆÚÜòÉÉòãëČóÅòÎØöćÂČóìÚÕîòÖäóÂóäæùÂæóâĀæñÅèóâ
Ö¬îÿÚøćîÈÃîÈÂóäæùÂæóâÃîÈăà ìóÂÿËøĈîÿßæõÈâöÂóäÂäñÉóãÖòèîãú¬îã¬óÈëâČćóÿëâîĀæñÖ¬îÿÚøćîÈÂòÚØòćèßøĈÚØöć ăàÂĆ
Éñëóâóä×æùÂæóâăÜăÕ­îã¬óÈÖ¬îÿÚøćîÈÕ­èãÅèóâäèÕÿäĆè ĀÖ¬×­óìóÂÿËøĈîÿßæõÈâöÂóäÂäñÉóãÖòèăâ¬ëâČćóÿëâî 
ÂäñÉòÕÂäñÉóãÿÜĆÚìã¬îâą ÂóäæùÂæóâÃîÈăàÂĆÉñìãùÕËñÈòÂÿÜĆÚË¬èÈą ĀæñăàÿÅæøćîÚØöćăÜăÕ­Å¬îÚÃ­óÈË­ó 
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1.4 ÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈ âöîõØÙõßæÖ¬îÂóäÖõÕăàĀæñÂóäæùÂæóâÃîÈăà Åøî×­óÿËøĈîÿßæõÈâöÅèóâËøĈÚëúÈÉñ
ÖõÕăàãóÂĀæñÂóäæùÂæóâÿÜĆÚăÜîã¬óÈË­óą ĂÚØóÈÖäÈÃ­óâ×­óÿËøĈîÿßæõÈâöÅèóâËøĈÚÖČćóÂĆÉñÖõÕăàÈ¬óãĀæñæùÂæóâ
ăÜăÕ­îã¬óÈäèÕÿäĆè Heikkila et.al. (1993) ßÛè¬ó×­óÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈÖČćóÂè¬ó 5 % ăàØöćăìâ­ÿËøĈîÿßæõÈÚòĈÚăâ¬
è¬óÉñÿÜĆÚÿËøĈîÿßæõÈÃÚóÕĂìÎ¬ìäøîÃÚóÕÿæĆÂÂĆÉñâöîòÖäóÂóäæùÂæóâÿØ¬óÂòÚ ĀÖ¬Øöć×­óÿËøĈîÿßæõÈâöÅèóâËøĈÚîãú¬
äñìè¬óÈ 5 - 15 % ăàØöćăìâ­ÿËøĈîÿßæõÈÚòĈÚØöćâöÃÚóÕÿæĆÂÉñâöîòÖäóÂóäæùÂæóâäèÕÿäĆèÂè¬óÿËøĈîÿßæõÈÃÚóÕĂìÎ¬ 
ëČóìäòÛØöćäñÕòÛÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈâóÂÂè¬ó 15 % ăàØöćăìâ­ÿËøĈîÿßæõÈÃÚóÕĂìÎ¬ÉñãòÈÅÈæùÂăìâ­ĀæñæùÂæóâ
Ö¬îăÜăÕ­ ĂÚÃÔñØöćăàØöćăìâ­ÿËøĈîÿßæõÈÃÚóÕÿæĆÂÉñÕòÛæÈÕ­èãÖòèÿîÈ  

2. æòÂêÔñîóÂóé  
 æòÂêÔñîóÂóé ÿÜĆÚÜòÉÉòãØöćâöÂóäÿÜæöćãÚĀÜæÈîãú¬ÖæîÕÿèæó ØČóĂì­ßåÖõÂääâÃîÈăàÜ¬óÝòÚĀÜäăÜ 
ÕòÈÚòĈÚ ĂÚÂóäÅóÕÅñÿÚßåÖõÂääâăàÜ¬ó ÉñÖ­îÈÖäèÉèòÕæòÂêÔñîóÂóéîã¬óÈÖ¬îÿÚøćîÈ É÷Èëóâóä×ÅóÕÅñÿÚ
ßåÖõÂääâăàÜ¬óĂÚĀÖ¬æñË¬èÈÿèæóăÕ­îã¬óÈ×úÂÖ­îÈĀâ¬ÚãČó ÜòÉÉòãæòÂêÔñîóÂóéØöćâöîõØÙõßæÖ¬îßåÖõÂääâÃîÈăà
Ü¬óÿÜĆÚîã¬óÈâóÂ ăÕ­ĀÂ¬ 

2.1 ÅèóâËøĈÚëòâßòØÙ° āÕãØòćèăÜĀæ­èÅèóâËøĈÚëòâßòØÙ°ÉñâöÅèóâëòâßòÚÙ°ÿÜĆÚÜÐõáóÅÖäÈÂòÛÅèóâËøĈÚÃîÈ
ÿËøĈîÿßæõÈ ×­óÅèóâËøĈÚëòâßòØÙ°ëúÈ ÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈÂĆÉñëúÈÖóâăÜÕ­èã É÷ÈÖõÕăàãóÂ ÂóäæùÂæóâăÜăÕ­Ë­ó 
ĀæñâöÅèóâäùÚĀäÈÚ­îã ĀÖ¬×­óÅèóâËøĈÚëòâßòØÙ°ÖČćó ÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈÂĆÉñÖČćóÖóâăÜÕ­èã ØČóĂì­ÿËøĈîÿßæõÈÚòĈÚ
ÖõÕăàÈ¬óã ÂóäæùÂæóâäèÕÿäĆè ĀæñâöÅèóâäùÚĀäÈâóÂ éõäõ Āæñ ëóÚõÖã° (2535) ßÛè¬óÅèóâËøĈÚëòâßòØÙ°ÃîÈ
îóÂóéâöîõØÙõßæÖ¬îÂóäÿÜæöćãÚĀÜæÈÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈĂÚÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕÿËöãÈĂìâ¬×÷Èä­îãæñ 54.31 
ĂÚÃÔñØöćéùáäòÖÚ° (2535) ßÛè¬óÅèóâËøĈÚëòâßòØÙ°ÃîÈîóÂóéâöîõØÙõßæÖ¬îÂóäÿÜæöćãÚĀÜæÈÅèóâËøĈÚÃîÈ
ÿËøĈîÿßæõÈĂÚÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕëÂæÚÅä×÷Èä­îãæñ 89.00 éõäõ (2534) ßÛè¬óĂÚØù¬ÈìÎ­óÿËøĈîÿßæõÈë¬èÚĂìÎ¬ÿÜĆÚ
ÿËøĈîÿßæõÈÿÛó ÅèóâËøĈÚëòâßòØÙ°ÿÜĆÚÜòÉÉòãØöćâöîõØÙõßæÖ¬îÅèóâäùÚĀäÈÃîÈăàâóÂØöćëùÕ ÅøîâöîõØÙõßæ×÷Èä­îãæñ 
82.98  Heikkila et.al. (1993) ÂČóìÚÕ Rules of Thumb ĂÚÿäøćîÈÅèóâËøĈÚëòâßòØÙ°ÚöĈè¬ó 1) ÿâøćîîùÔìáúâõæÕæÈ
ØùÂą 20 îÈéóÿÌæÿÌöãë ÅèóâËøĈÚëòâßòØÙ°ÉñÿßõćâÃ÷ĈÚÿÜĆÚ 2 ÿØ¬óÖòè ÿâøćîîùÔìáúâõÿßõćâÃ÷ĈÚØùÂą 20 îÈéóÿÌæÿÌöãë 
ÅèóâËøĈÚëòâßòØÙ°ÉñæÕæÈÅä÷ćÈìÚ÷ćÈ 2) ØöćäñÕòÛÅèóâËøĈÚëòâßòØÙ° ÜäñâóÔ 30 % ×øîÿÜĆÚÉùÕîòÚÖäóãÃîÈăàÜ¬ó 3) 
×­óäñÕòÛÅèóâËøĈÚëòâßòØÙ°ëúÈÂè¬ó 30 % ÉñÅèÛÅùâăàăÕ­ăâ¬ãóÂÚòÂ ĀÖ¬×­óäñÕòÛÅèóâËøĈÚëòâßòØÙ°ÖČćóÂè¬ó 30 % 
ÉñÅèÛÅùâăàăÕ­Å¬îÚÃ­óÈãóÂ 4) ÅèóâËøĈÚëòâßòØÙ°ÝòÚĀÜäăÜÖóâË¬èÈÿèæóÃîÈèòÚ ÅèóâËøĈÚëòâßòØÙ°ÉñëúÈëùÕ
ĂÚË¬èÈÿË­óâøÕ ĀæñÖČćóëùÕĂÚË¬èÈÛ¬óã 

2.2 îùÔìáúâõ âöîõØÙõßæāÕãÖäÈÖ¬îÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈ îùÔìáúâõãõćÈëúÈ ÿËøĈîÿßæõÈãõćÈĀì­ÈĀæñãõćÈÖõÕăàÈ¬óã 
Âóäé÷ÂêóØöćÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕëÂæÚÅä ßÛè¬ó îùÔìáúâõâöÅèóâëòâßòÚÙ°ÂòÛÜäõâóÔÅèóâËøĈÚÃîÈÿËøĈîÿßæõÈîã¬óÈâö
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ÚòãëČóÅòÎØóÈë×õÖõ (éùáäòÖÚ°, 2535) ĀæñÉóÂÂóäé÷ÂêóÃîÈËÚñËòã (2538) ßÛè¬óîùÔìáúâõÿÜĆÚÜòÉÉòãØöćâöÝæÖ¬î
ÅèóâäùÚĀäÈÃîÈăàĂÚÜ¬óÿÖĆÈäòÈ ÉòÈìèòÕÿËöãÈĂìâ¬âóÂØöćëùÕ ÚîÂÉóÂÚòĈÚîùÔìáúâõãòÈâöÅèóâëòâßòÚÙ°ÿÜĆÚÜÐõáóÅ
ÝÂÝòÚÂòÛÅèóâËøĈÚëòâßòØÙ°ÃîÈîóÂóéîöÂÕ­èã 

2.3 æâ ÿÜĆÚÖòèË¬èãÿßõćâÜäõâóÔîîÂÌõÿÉÚĂì­ĀÂ¬ăàÜ¬ó ÿÜĆÚÖòèÂóäØČóĂì­ÿËøĈîÿßæõÈĀì­Èîã¬óÈäèÕÿäĆè ßòÕæúÂăà
ăÜÖÂìÚ­óĀÚèăàÿÕõâ ÿÂõÕÿÜĆÚăàÜ¬óÃ÷ĈÚĂìâ¬ ĀæñÿÜĆÚÖòèÂČóìÚÕĀæñÿÜæöćãÚĀÜæÈØõéØóÈĀæñîòÖäóÂóäæùÂæóâ
ÃîÈăàăÜÖóâØõéØóÈĀæñÅèóâÿäĆèÃîÈæâ ĀæñæâÿÜĆÚÜòÉÉòãëČóÅòÎØöćâöîõØÙõßæÖ¬îßåÖõÂääâÅèóâäùÚĀäÈÃîÈăà 
āÕãØòćèăÜăàÉñăìâ­Ã÷ĈÚÿÃóĂÚÿèæóÂæóÈèòÚ Āæñăìâ­æÈÿÃóĂÚÿèæóÂæóÈÅøÚ ÖóâØõéØóÈÂóäßòÕÃîÈæâ ĂÚÂäÔö
ØöćÿÂõÕăàăìâ­Ã÷ĈÚÿÃóĂÚÿèæóÂæóÈÅøÚ ÉñßÛè¬óîòÖäóÂóäæùÂæóâË­óÂè¬óăàăìâ­Ã÷ĈÚÿÃóĂÚÿèæóÂæóÈèòÚâóÂ ØòĈÈÚöĈ
ÿÚøćîÈÉóÂăàÖ­îÈăìâ­ØèÚØõéØóÈæâ ĂÚØóÈÖäÈÂòÚÃ­óâ ăàØöćăìâ­æÈÿÃóĂÚÿèæóÂæóÈÅøÚ ÉñâöîòÖäóÂóäæùÂæóâ
äèÕÿäĆèÂè¬óăàăìâ­æÈÿÃóĂÚÿèæóÂæóÈèòÚâóÂ  

3. æòÂêÔñáúâõÜäñÿØé 
æòÂêÔñáúâõÜäñÿØéÿÜĆÚÜòÉÉòãØöćÅÈØöćĀæñâöÂóäÿÜæöćãÚĀÜæÈÚ­îãØöćëùÕ æòÂêÔñáúâõÜäñÿØéâöîõØÙõßæØóÈî­îâÖ¬î
ßåÖõÂääâÃîÈăàÜ¬ó āÕãâöÝæÖ¬îÿËøĈîÿßæõÈĀæñæòÂêÔñîóÂóé æòÂêÔñáúâõÜäñÿØéØöćëČóÅòÎĀæñâöîõØÙõßæÖ¬î
ßåÖõÂääâÃîÈăàÜ¬óÿÜĆÚîã¬óÈâóÂ ăÕ­ĀÂ¬ 

3.1 ÅèóâæóÕËòÚ (Slope) ÅèóâæóÕËòÚâöîõØÙõßæāÕãÖäÈÖ¬îØõéØóÈĀæñîòÖäóÂóäæùÂæóâÃîÈăà ăàØöć
æùÂæóâÃ÷ĈÚăÜÖóâæóÕÿÃóÉñâöîòÖäóÂóäæùÂæóâäèÕÿäĆèĀæñâöÅèóâäùÚĀäÈÂè¬óăàÛÚØöćäóÛÿÜĆÚîã¬óÈâóÂ ãõćÈ
ÅèóâæóÕËòÚâóÂÿØ¬óăä îòÖäóÂóäæùÂæóâÃîÈăàÂĆãõćÈâóÂÖóâăÜÕ­èã ØòĈÈÚöĈÿÚøćîÈÉóÂâöÂóäßóÅèóâä­îÚÝ¬óÚ
îóÂóéÃ÷ĈÚăÜØČóĂì­ÿËøĈîÿßæõÈÕ­óÚÛÚĀì­Èăè­Â¬îÚĀæ­èÉ÷ÈÖõÕăàăÕ­äèÕÿäĆè ĀæñĀÚèÃîÈÿÜæèăàÂĆîãú¬ĂÂæ­ÿËøĈîÿßæõÈØöć
îãú¬Ã­óÈìÚ­óâóÂÂè¬ó ÉóÂÂóäé÷ÂêóÃîÈéõäõ (2532) ßÛè¬ó ØöćÅèóâæóÕËòÚ 15-17 % ×­óÅèóâæóÕËòÚÿßõćâÃ÷ĈÚ
ØùÂą 10 % îòÖäóÂóäæùÂæóâÃîÈăàÉñÿßõćâÃ÷ĈÚîöÂ 1 ÿØ¬óÖòèÃîÈîòÖäóÂóäæùÂæóâØöćÅèóâæóÕËòÚ 15-17 % ăàØöć
ăìâ­Ã÷ĈÚăÜÖóâæóÕÿÃóÉñâöäúÜä¬óÈĀæñßåÖõÂääâÅæ­óãÂòÛăàØöćăìâ­ăÜÖóâîõØÙõßæÃîÈæâ  

3.2 ØõéÕ­óÚæóÕ (Aspect) ÅøîÂóäÛîÂØõéØóÈÃîÈßøĈÚØöćØöćâöÅèóâæóÕËòÚÚòĈÚą è¬óìòÚăÜØóÈØõéĂÕ ßøĈÚØöćæóÕ
ËòÚØöćìòÚăÜØóÈØõéÖñèòÚÖÂÿÊöãÈĂÖ­ÉñäòÛĀëÈîóØõÖã°ĂÚÿèæóÂæóÈèòÚØČóĂì­ßøĈÚØöćâöÅèóâĀì­ÈĀæ­ÈÂè¬óßøĈÚØöćĂÚØõé
Õ­óÚæóÕîøćÚą ÿËøĈîÿßæõÈÉ÷ÈĀì­È ÖõÕăàÈ¬óãĀæñăàæùÂæóâăÕ­äèÕÿäĆèÂè¬óÛÚØõéÕ­óÚæóÕîøćÚą 

3.3 ÜòÉÉòãáúâõÜäñÿØéîøćÚą ĀæñÜòÉÉòãîøćÚą  ØöćâöîõØÙõßæÖ¬îßåÖõÂääâĀæñÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕÃîÈăàÜ¬ó
Õ­èã ÿË¬Ú äñÕòÛÅèóâëúÈÃîÈßøĈÚØöćâöÝæÖ¬îîùÔìáúâõĀæñÜäõâóÔÚČĈóÞÚ ËÚõÕÃîÈßøËßääÔ ĀæñáúâõÜäñÿØéØöćăâ¬
ëâČćóÿëâî ÿË¬ÚìùÛÿÃóØČóĂì­ÿÂõÕæòÂêÔñîóÂóéÿÊßóñØöć (Microclimate) ØČóĂì­ÂäñĀëæâÜòćÚÜ¬èÚ ØČóĂì­ÿÂõÕæâ
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ìâùÚĀæñæâìèÚ ìùÛÿÃóĀÅÛąìäøîä¬îÈÿÃóØČóìÚ­óØöćÅæ­óãÜæ¬îÈÅèòÚØöćË¬èãÿä¬ÈÅèóâÿäĆèÃîÈÂäñÛèÚÂóäßó
Åèóâä­îÚ îòÚÿÜĆÚÂóäÿä¬ÈîòÖäóÂóäëòÚÕóÜîöÂØîÕìÚ÷ćÈ 

Øöćâó : ÿèÜăÌØ°ë¬èÚÅèÛÅùâăàÜ¬ó ëČóÚòÂÜ­îÈÂòÚ ÜäóÛÜäóâ ĀæñÅèÛÅùâăàÜ¬ó 
ÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË 
http://www.dnp.go.th/forestfire/FIRESCIENCE/scince.htm 

Ecological Niche Factor Analysis : ENFA 
 ĀÛÛÉČóæîÈ ENFA ÿÜĆÚÂóäĂË­ÜòÉÉòãÖ¬óÈąÿßøćîÜäñÿâõÚßøĈÚØöćØöćÿìâóñëâØóÈÚõÿèéèõØãó ëä­óÈÃ÷ĈÚāÕãĂË­
ßøĈÚÑóÚÃîÈØåêÐöÖČóĀìÚ¬ÈØöćÿìâóñëâØóÈÚõÿèéèõØãó (Niche) ÃîÈ Hutchinson (Hutchinson, 1957) Ì÷ćÈÿÚ­Ú
ÿÊßóñÂóäÚČóÃ­îâúæØöćÜäóÂÐÿßöãÈîã¬óÈÿÕöãè (presence data) âóèõÿÅäóñì°ÅèóâëòâßòÚÙ°ä¬èâÂòÛÜòÉÉòã
ëõćÈĀèÕæ­îâìæóãą Õ­óÚ āÕãÿÜĆÚØöćãîâäòÛîã¬óÈÂè­óÈÃèóÈÿßäóñëóâóä×ĂË­ăÕ­ÂòÛÃ­îâúæÂóäÜäóÂÐØöćãóÂÖ¬î
Âóäëù¬âÖòèîã¬óÈ ĀæñÂĆëóâóä×ĂË­ăÕ­ÂæòÛÃ­îâúæØöćÿÜĆÚÂóäëù¬âÖòèîã¬óÈĀÛÛâöäñÛÛ Ã­îâúæØöćăâ¬ÜäóÂÐìäøîÛäõÿèÔ
Øöćăâ¬ÜäóÂÐÿìÖùÂóäÔ°ÚòĈÚÕúÿìâøîÚÉñëñØ­îÚĂì­ÿìĆÚ×÷ÈÂóäÿËøćîâāãÈØöćĂÂæ­ËõÕÂòÛßøĈÚØöćØöćăâ¬ÿìâóñëâØóÈÚõÿèéèõØãó 
(Jimenez-Valverde et al., 2007;Tole, 2005). Hirzel et al. (2002) îÙõÛóãăÕ­è¬óÃ­îâúæØöćăâ¬ÜäóÂÐÿìÖùÂóäÔ°
ÚòĈÚ ëóâóä×ÉòÕÿäöãÈÿÜĆÚÂæù¬âÃîÈÃ­îâúæăÕ­ 2 ÜäñÿáØ Åøî 1) ËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚăâ¬ÜäóÂÐ ìäøîÃóÕ
ìóãăÜÉóÂßøĈÚØöćØöćÿìâóñëâØóÈÚõÿèéÿÚøćîÈÉóÂăâ¬ëóâóä×ÖäèÉßÛăÕ­ Āæñ 2) ËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔÚòĈÚăâ¬
ßÛÂóäÜäóÂÐĂÚßøĈÚØöćØöćăâ¬ÿìâóñëâîã¬óÈĀØ­ÉäõÈ 

 ENFA ÿÜäöãÛÿØöãÛÂóäÂäñÉóãÃîÈÅ¬óÜòÉÉòãÖòèĀÜäØöćËÚõÕßòÚÙù°ìäøîÂóäÜäóÂÐÿìÖùÂóäÔ°ÚòĈÚ ÂòÛ Âóä
ÂäñÉóãÃîÈÅ¬óÖòèĀÜäÚòĈÚĂÚßøĈÚØöćØöćé÷ÂêóØòĈÈìâÕ ÖČóĀìÚ¬ÈìäøîßøĈÚØöćØöćÿìâóñëâØóÈÚõÿèéèõØãóÃîÈËÚõÕßòÚÙù°
ìäøîÿìÖùÂóäÔ°ÚòĈÚāÕãØòćèăÜĀæ­èÿÜĆÚë¬èÚìÚ÷ćÈĂÚË¬èÈÃîÈÂóäÂäñÉóãÃîÈÅ¬óÜòÉÉòãÖòèĀÜäÚòĈÚ ą ĂÚßøĈÚØöćé÷Âêó 
(Global: G)  Hirzel et al. (2002) ăÕ­ÂČóìÚÕăè­ 2 ÖòèĀÜä ÕòÈÚöĈ 1) ÅèóâĀÖÂÖ¬óÈÅ¬óÿÊæöćãäñìè¬óÈÂóäÂäñÉóã
ÛÚÖòèĀÜäÚòĈÚ ą ÃîÈËÚõÕßòÚÙù°ìäøîÃîÈÿìÖùÂóäÔ°Øöćé÷Âêó ÂòÛ Å¬óÿÊæöćãÃîÈÜòÉÉòãÚòĈÚą ĂÚßøĈÚØöćé÷ÂêóØòĈÈìâÕ 
ÿäöãÂè¬ó ´Marginality : Mµ ÕòÈĀëÕÈĂÚëâÂóä (1)  

                                                    -  
-' -3
ρȢωφʎ'

                  (1) 

 M ÅøîÅ¬ó Marginality ÃîÈËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚØöćÜäóÂÐØöćĀëÕÈĂì­ÿìĆÚāÕãÅèóâÉäõÈØöćè¬ó
Å¬óÿÊæöćãÃîÈÜòÉÉòãÖòèĀÜäØöćËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚÜäóÂÐØöćĀÖÂÖ¬óÈÉóÂÅ¬óÿÊæöćãÃîÈÜòÉÉòãÖòèĀÜäĂÚßøĈÚØöć
é÷ÂêóØòĈÈìâÕ MG ÅøîÅ¬óÿÊæöćãÃîÈÜòÉÉòãÖòèĀÜäØöćÂČóìÚÕĂÚßøĈÚØöćé÷Âêó MS Åøî Å¬óÿÊæöćãÃîÈÜòÉÉòãÖòèĀÜäØöćËÚõÕ

http://www.dnp.go.th/forestfire/FIRESCIENCE/scince.htm


8 
 

ßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚÜäóÂÐÛÚÖòèĀÜäØöćÂČóìÚÕ ʎ Åøî Å¬óÅèóâĀÜäÜäèÚÃîÈÂóäÂäñÉóãÅ¬óÃîÈÜòÉÉòãÖòè
ĀÜäÚòĈÚ ą ĂÚßøĈÚØöćé÷Âêó  

 ëâÂóäØöć (2) Åøî ëâÂóäĀëÕÈîòÖäóë¬èÚäñìè¬óÈÂóäĀÜäÜäèÚÃîÈÂäñÉóãÃîÈÅ¬óÜòÉÉòãÖòèĀÜä
äñìè¬óÈßøĈÚØöćé÷Âêó ÂòÛ Å¬óÃîÈÜòÉÉòãÖòèĀÜäØöćËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚÜäóÂÐ ÿäöãÂè¬ó ´Spacialisation: Sµ 
ÕòÈĀëÕÈĂÚëâÂóäØöć 2 Å¬ó S ØöćĀëÕÈĂì­ÿìĆÚè¬óÅ¬óÅèóâĀÜäÜäèÚÃîÈËÚõÕßòÚÙù°ÉñÖČćóÂè¬óÅ¬óÅèóâĀÜäÜäèÚØòćè
ßøĈÚØöćé÷Âêó S ÛîÂĂì­ØäóÛ×÷ÈÃ­îÉČóÂòÕÃîÈÂóäÂäñÉóãËÚõÕßòÚÙù°ìäøîÂóäÂäñÉóãÿìÖùÂóäÔ°ØöćÜäóÂÐÂòÛ
ÅèóâëòâßòÚÙ°ÂòÛÖČóĀìÚ¬ÈØöćÿìâóñëâĂÚßøĈÚØöćé÷Âêó (Hirzel et al., 2002)  

                                          Ὓ                         (2) 

 S Åøî Å¬ó Spacialisation ÃîÈËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ØöćÜäóÂÐ Āæñ ʎ Åøî Å¬óÅèóâĀÜäÜäèÚĂÚÂóä
ÂäñÉóãÃîÈÅ¬óÜòÉÉòãÖòèĀÜäØöćËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°Øöćé÷ÂêóÜäóÂÐ ëâÂóäØöć (1) Āæñ ëâÂóäØöć (2) ĂÚØöćÚöĈ
ë¬èÚĂìÎ¬îÙõÛóã×÷ÈìæòÂÂóäÃîÈ ENFA ëČóìäòÛÅ¬ó Marginality āÕãäèâÃîÈÖòèĀÜäÜòÉÉòãÖ¬óÈąØóÈëõćÈĀèÕæ­îâ 
ENFA ëóâóä×ÅČóÚèÔĂÚāÜäĀÂäâ Biomapper ÕòÈÚöĈ 

                                                 ὓ  
В

Ȣ
                   (3) 

 
 Å¬óëòâÜäñëõØÙõċ ά  Åøî Å¬ó Marginality ÃîÈÜòÉÉòãæČóÕòÛØöć Ὥ  ĀëÕÈĂì­ÿìĆÚÅ¬ó Marginality ÃîÈËÚõÕ
ßòÚÙù°ìäøîÃîÈÿìÖùÂóäÔ°ØöćÜäóÂÐØöćØČóÂóäé÷ÂêóĂÚñÜòÉÉòãØóÈëõćÈĀèÕæ­îâÚòĈÚ ą ĂÚĀÖ¬æñìÚ¬èãÃîÈÅèóâ

ĀÜäÜäèÚĂÚÂóäÂäñÉóãÃîÈßøĈÚØöćé÷Âêó ßä­îâÂòÚÚòĈÚ ά Û¬ÈÛîÂ×÷ÈëòÎæòÂêÔ° (æÛĀæñÛèÂ) ÃîÈÅ¬ó
ëòâÜäñëõØÙõċÌ÷ćÈÛîÂĂì­ØäóÛ×÷ÈßøĈÚØöćØöćâöÅèóâÿìâóñëâÃîÈËÚõÕßòÚÙù°ìäøîÃîÈÿìÖùÂóäÔ°ØöćÜäóÂÐØöćØČóÂóäé÷Âêó
ØöćäñÕòÛÅ¬óëúÈÂè¬óìäøîÖČćóÂè¬óÅ¬óÿÊæöćãĂÚĀÖ¬æñÜòÉÉòãØóÈëõćÈĀèÕæ­îâ M Åøî Å¬ó Marginality ÃîÈÜòÉÉòãØóÈ
ëõćÈĀèÕæ­îâāÕãáóßäèâØòĈÈìâÕ Å¬ó M āÕãäèâÉ÷ÈÛ¬ÈÛîÂ×÷ÈÂóäÉòÕæČóÕòÛÃîÈËÚõÕßòÚÙù°Ì÷ćÈĀÖÂÖ¬óÈÉóÂÅ¬óÿÊæöćã
ÃîÈäñÕòÛÜòÉÉòãØóÈëõćÈĀèÕæ­îâØòĈÈìâÕ ãõćÈăÜÂè¬óÚòĈÚ ENFA ãòÈëóâóä×ÅČóÚèÔÅ¬ó Spacialisation āÕãäèâĂÚ
āÜäĀÂäâ Biomapper ÕòÈÚöĈ 

                                          Ὓ  
В ϳ

                            (4) 
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 S ×­óâöÅ¬óâóÂÂè¬ó 1 Ã÷ĈÚăÜ ĀëÕÈĂì­ÿìĆÚè¬óËÚõÕßòÚÙù°ìäøîÿìÖùÂóäÔ°ÚòĈÚ ą âößøĈÚØöćØöćÿìâóñëâØóÈÚõÿèéØöć 
âöÂóäÂäñÉóãØöćĀÅÛĀæñâöÃ­îÉČóÂòÕØóÈÕ­óÚÜòÉÉòãëõćÈĀèÕæ­îâ Âæ¬óèÅøî Å¬ó S ÉñÿßõćââóÂÃ÷ĈÚ (Bryan and 

Metaxas, 2007) ʎ  Åøî Å¬óÅèóâĀÜäÜäèÚĂÚÂóäÂäñÉóãÃîÈÜòÉÉòãÖòèĀÜäĂÚßøĈÚØöćé÷ÂêóāÕãÜòÉÉòãØóÈ

ëõćÈĀèÕæ­îâÖòèØöć Ὥ ÃÔñÿÕöãèÂòÚ ʎ  ÅøîÅ¬óÅèóâĀÜäÜäèÚÃîÈÂóäÂäñÉóãÃîÈÅ¬óÜòÉÉòãÖòèĀÜäØöćËÚõÕßòÚÙù°

ìäøîÿìÖùÂóäÔ°ÚòĈÚÜäóÂÐ āÕãÜòÉÉòãØóÈëõćÈĀèÕæ­îâÖòèØöć Ὥ  ὺ Åøî ÉČóÚèÚÃîÈÜòÉÉòãØóÈëõćÈĀèÕæ­îâØöćÿÂöćãèÃ­îÈ
ØòĈÈìâÕ  
 ĀÛÛÉČóæîÈ ENFA ĂË­ÖòèĀÜäÜòÉÉòãëõćÈĀèÕæ­îâĂÚæòÂêÔñÃîÈĀÝÚØöćäúÜĀÛÛÃîÈ Grid Raster Ì÷ćÈâöÅ¬ó
Ö¬îÿÚøćîÈÖóâÜòÉÉòãØóÈëõćÈĀèÕæ­îâ Å¬ó Spacialisation ÃîÈĀÖ¬æñÜòÉÉòãìóāÕãăâ¬îóéòãÅèóâëòâßòÚÙ°ÃîÈÜòÉÉòã
āÕãîòÖäóëúÈëùÕÃîÈÅ¬óÅèóâĀÜäÜäèÚÃîÈÂóäÂäñÉóãÃîÈßøĈÚØöćé÷Âêó ĀæñÂóäÂäñÉóãÃîÈËÚõÕßòÚÙù°ìäøîÂóä

ÂäñÉóãÃîÈÿìÖùÂóäÔ°ØöćÜäóÂÐØöćØČóÂóäé÷Âêó  Å¬ó Spacialisation (Ὓ) ÃîÈÜòÉÉòãÿìæ¬óÚöĈĂÚáóßäèâëä­óÈÃ÷ĈÚ
āÕãÂóäëæòÛÂòÚäñìè¬óÈÂóäæÛîîÂĀæñÂóäÿäöãÂÅøÚÖóâĀÖ¬æñÜòÉÉòãØóÈëõćÈĀèÕæ­îâ (Hirzel et al., 2002) 
ÉÚÂäñØòćÈăÕ­Å¬óĂÚØùÂÜòÉÉòãØòĈÈìâÕ ÂäñÛèÚÂóäÜäñâèæÝæĂÂæ­ÿÅöãÈÂòÛ PCA (principal component 
analysis /ÂóäèõÿÅäóñì°āÕãĂË­îÈÅ°ÜäñÂîÛìæòÂ) ĀÝÚØöćĀÛÛÉČóæîÈßøĈÚØöćØöćÿìâóñëâØóÈÚõÿèéëä­óÈÃ÷ĈÚāÕãÂóä
ÚòÛÉČóÚèÚÿÌææ°ØòĈÈìâÕØöćâöÂóäÂäñÉóãÃîÈËÚõÕßòÚÙù°ØöćÖòĈÈîãú¬ăÂæØöćëùÕìäøîăÂæîîÂăÜÉóÂÅ¬óÿÊæöćã ÃîÈÅ¬ó 
specialisation  ÃîÈĀÖ¬æñÜòÉÉòã ÂóäÚòÛÚöĈÿÜĆÚÂóäÚòÛĀÛÛÜÂÖõĂÚÕòËÚöÅèóâÿìâóñëâØöćâöÅ¬óÉóÂ 1-100 
(Estrada-pena et al., 2006; Hirzel et al., 2002; Zaniewski et al., 2002) ÅèóâÿìâóñëâÃîÈÿÌææ°ØöćâöÂóä
ÂäñÉóãØòćèßøĈÚØöćé÷ÂêóÚöĈÅČóÚèÔÉóÂë×óÚáóßØöćÿÂöćãèÃ­îÈÂòÛÂóäÂäñÉóãÃîÈËÚõÕßòÚÙù°ÛÚØùÂÜòÉÉòãÉóÂÅ¬ó 
specialization ĂÚäñÕòÛĀäÂ ą Ì÷ćÈăÕ­äòÛÅòÕÿæøîÂÿßöãÈăâ¬ÂöćÜòÉÉòã  ENFA ĂË­ 100% ÉóÂÅ¬ó Marginality ĂÚÂóä
ÅČóÚèÔ äèâØòĈÈëòÕë¬èÚÃîÈÅ¬ó specialization ĂÚĀÖ¬æñÜòÉÉòãăÜĂË­ĂÚÂóäÅČóÚèÔÕòËÚöĀÛÛÉČóæîÈßøĈÚØöćØöć
ÿìâóñëâØóÈÚõÿèé āÜäĀÂäâ Biomapper Åøî āÜäĀÂäâë×õÖõØóÈäñÛÛëóäëÚÿØéáúâõéóëÖä°ØöćîîÂĀÛÛÿßøćî
ÜäñÿâõÚÝæÖóâĀÚèÅõÕÃîÈ ENFA ÿßøćîÅèóâëñÕèÂĂÚÂóäëä­óÈĀÛÛÉČóæîÈìóßøĈÚØöćØöćÿìâóñëâ 
 ĂÚÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óÅäòĈÈÚöĈăÕ­ÜäñãùÂÖ°ĂË­ìæòÂÂóäÃîÈ ENFA ĂÚÂóäëä­óÈĀÝÚØöćßøĈÚØöćÿëöćãÈ
áòãăàÜ¬ó āÕãĂË­ÉùÕ Hotspot ÿÜĆÚÉùÕÃîÈÿìÖùÂóäÔ°ìäøîÃ­îâúæÂóäÜäóÂÐÃîÈăàÜ¬ó ä¬èâÂòÛÜòÉÉòãëõćÈĀèÕæ­îâØöć
âöîõØÙõßæÖ¬îÂóäÿÂõÕ Ö¬îÅèóâäù¬ÚĀäÈ Ö¬îØõéØóÈÂóäæùÂæóâÃîÈăàÜ¬ó 

ÉùÕÿÂõÕÅèóâä­îÚëúÈÿÂõÚÜÂÖõ (Hotspots) 

 ÿØÅāÚāæãöÂóäÖäèÉìóÉùÕìäøîÛäõÿèÔØöćâöÅ¬óÅèóâä­îÚâóÂÝõÕÜÂÖõÛÚÝõèāæÂ (Hotspots) āÕãĂË­
îùÜÂäÔ°ÂóäÖäèÉèòÕÅ¬óÅèóâä­îÚ (Thermal Sensor) ØöćÖõÕÖòĈÈîãú¬ÛÚÕóèÿØöãâëČóäèÉāæÂ (Earth Observation 
Satellite) ÿÃ­óâóâöÛØÛóØĂÚÂóäÖäèÉìóăàÿÜĆÚîã¬óÈâóÂ āÕãÕóèÿØöãâ NOAA12 Āæñ NOAA18 ĂË­ 
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AVHRR (Advance Very High Resolution Radiometer) ĀæñÕóèÿØöãâ Terra Āæñ Aqua ĂË­ MODIS 
(Moderate Resolution Imaging Spectroradiometer) ĂÚÂóäÖäèÉìó Hotspots  Ã­îâúæ Hotspots ÕòÈÂæ¬óèîãú¬
ĂÚäúÜÃîÈÉùÕĀÕÈĀëÕÈ×÷È ÖČóĀìÚ¬ÈĀæñßõÂòÕØöćÖäèÉßÛæÈÛÚáóß×¬óãÕóèÿØöãâ ĀæñÿÝãĀßä¬ØóÈÿèĆÛ
ăÌØ°  Hotspots ÿÜĆÚÿßöãÈÉùÕØöćÖäèÉßÛÅèóâä­îÚâóÂÝõÕÜÂÖõÃîÈÅ¬óÅèóâä­îÚÛÚÝõèāæÂ Ì÷ćÈÿÂõÕăÕ­ÉóÂëóÿìÖù
ØöćìæóÂìæóã ăÕ­ĀÂ¬ ÛäõÿèÔØöćÿÂõÕăàăìâ­  áúÿÃóăà ÛäõÿèÔØöćāæ¬ÈĀÉ­È æóÚìõÚ ÝõèÚČĈó ÂîÈÃãñ Üæ¬îÈāäÈÈóÚ 
ìæòÈÅóëòÈÂñëö ÿÜĆÚÖ­Ú ØòĈÈÚöĈÃ­îâúæ Hotspots ØöćĀëÕÈĂÚÿèĆÛăÌØ°ëóÙóäÔñ āÕããòÈăâ¬âöÂóäÖäèÉëîÛÅèóâ
×úÂÖ­îÈØóÈáóÅßøĈÚÕõÚ (Validation) è¬óÉùÕÚòĈÚą ÿÜĆÚÉùÕØöćÿÂõÕăàăìâ­ÉäõÈ ìäøîÿÜĆÚ False Alarm ÅøîÉùÕØöćăâ¬ĂË¬ăà
ăìâ­ĀÖ¬âöÅ¬óÅèóâä­îÚâóÂÝõÕÉóÂÜÂÖõ  
 ĂÚÜö 2549 ÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË ÿäõćâÚČóÃ­îâúæ Hotspots âóĂË­ĂÚÈóÚÅèÛÅùâăà
Ü¬óîã¬óÈÉäõÈÉòÈ āÕãÅèóâä¬èââøîÃîÈáóÅèõËóáúâõéóëÖä° âìóèõØãóæòã Maryland Ì÷ćÈë¬ÈÃ­îâúæ Hotspots äóãèòÚ  
ØöćăÕ­ÉóÂÂóäÖäèÉèòÕÕ­èã MODIS ÃîÈÕóèÿØöãâ Terra Āæñ Aqua Ì÷ćÈâöÜäñëõØÙõáóßëúÈÂè¬ó AVHRR ÃîÈ
ÕóèÿØöãâ NOAA āÕãØöćÕóèÿØöãâ Terra ÉñāÅÉäÝ¬óÚÜäñÿØéăØãĂÚË¬èÈÿË­ó ĀæñÕóèÿØöãâ Aqua ÉñāÅÉäÝ¬óÚ
ÜäñÿØéăØãĂÚË¬èÈÛ¬óã  Āæñëóâóä×äòÛ Ã­îâúæ Hotspots  ĀÉ­ÈÿÖøîÚÝ¬óÚØóÈÉÕìâóãîõÿæĆÂØäîÚõÂĂÚäîÛ 48 
ËòćèāâÈØöćÝ¬óÚâó  ÿâøćîăÕ­äòÛÃ­îâúæ Hotspots ÂĆÉñÜäñâèæÝæÃ­îâúæè¬ó Hotspots îãú¬ĂÚßøĈÚØöćÜ¬óîÚùäòÂê°ĂÕ Āæñâö
ÉČóÚèÚÂöćÉùÕ Āæñ îãú¬ÚîÂßøĈÚØöćÜ¬óîÚùäòÂê°ÉČóÚèÚÂöćÉùÕ ĀæñìóÂîãú¬ĂÚßøĈÚØöćÜ¬óîÚùäòÂê°ĂÕ ÖČóÛæ îČóÿáî ÉòÈìèòÕ 
Āæñ ßõÂòÕĂÕ āÕãØäóÛèòÚØöć ÿèæóØöćĀÚ¬ÚîÚÃîÈÃ­îâúæ ĀæñÿÜĆÚÃ­îâúæÃîÈÂóäÝ¬óÚÃîÈÕóèÿØöãâÿßöãÈäîÛÿÕöãè 
ăâ¬ĂË¬Ã­îâúæëñëâ  ÉóÂÚòĈÚÂäâîùØãóÚð Éñë¬ÈÃ­îâúæĂì­ìÚ¬èãÈóÚĂÚÅèóâäòÛÝõÕËîÛ ĂË­ÿÜĆÚÃ­îâúæĂÚÂóä
èóÈĀÝÚÈóÚÜäñÿâõÚë×óÚÂóäÔ°ĂÚáóßäèâ ĂË­ÜäñÂîÛÂòÛÃ­îâúæÂóäÖäèÉìóăàáóÅßøĈÚÕõÚĀæñĂË­ÖäèÉëîÛ
ÂòÛÃ­îâúæÂóäÕòÛăàĂÚßøĈÚØöćÉäõÈ āÕãÉñĀãÂĀãñÉùÕØöćÿÜĆÚ False Alarm ÿßøćîĂË­ÿÜĆÚÃ­îâúæĂÚÂóäÜäòÛÜäùÈäñÛÛ
ÂóäÖäèÉèòÕ Hotspots Ăì­âöÅèóâ×úÂÖ­îÈĀâ¬ÚãČóâóÂãõćÈÃ÷ĈÚ 

ÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË ăÕ­âöÂóäÖäèÉëîÛÅèóâ×úÂÖ­îÈÃîÈÃ­îâúæ Hotspot āÕãÂóä
ÿÃ­óÖäèÉëîÛØòĈÈáóÅßøĈÚÕõÚĀæñØóÈîóÂóé ßÛè¬ó Ã­îâúæ hotspots ØöćÿÂõÕăàÜ¬óÃ÷ĈÚÉäõÈâöÅ¬óÅèóâ×úÂÖ­îÈ
ÜäñâóÔ 82.3 ÿÜîä°ÿÌĆÚÖ° ÕòÈÚòĈÚÃ­îâúæ hotspots ÉóÂÕóèÿØöãâÉ÷ÈâöÅèóâ×úÂÖ­îÈĀâ¬ÚãČóØöćÅ¬îÚÃ­óÈëúÈ 

 
Øöćâó : ÿèÜăÌØ° ë¬èÚÅèÛÅùâăàÜ¬ó ëČóÚòÂÜ­îÈÂòÚ ÜäóÛÜäóâ ĀæñÅèÛÅùâ
ăàÜ¬óhttp://www.dnp.go.th/forestfire/hotspot/hotspot.htm 

http://www.dnp.go.th/forestfire/hotspot/hotspot.htm
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 ÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬ó āÕãĂË­äñÛÛëóäëÚÿØéáúâõéóëÖä° 
 ßòÓÚñßÈê° ÉòÚØä°ÅČó (2550) ÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬ó ĂÚìÚ¬èãÉòÕÂóäĀâ¬ìèÕÃîÈÜ¬óëóÙõÖĀâ¬Èóè 
îČóÿáîÈóè ÉòÈìèòÕæČóÜóÈ āÕãÜäñãùÂÖ°ĂË­äñÛÛëóäëÚÿØéáúâõéóëÖä°ĀæñÂóäëČóäèÉäñãñăÂæ èõÿÅäóñì°ÜòÉÉòã
ĀèÕæ­îâØöćâöÝæÖ¬îÂóäÿÂõÕăàÜ¬óÿßøćîÜäñÿâõÚßøĈÚØöćØöćÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬ó ÿßøćîÚČóâóÜäñãùÂÖ°ĂË­ĂÚÂóäèóÈ
ĀÝÚÂóäÉòÕÂóäĀæñÅèÛÅùâăàÜ¬ó ÜòÉÉòãØöćÚČóâóßõÉóäÔóÅøî 1) äñÕòÛÅèóâëúÈÉóÂäñÕòÛÚČĈóØñÿæÜóÚÂæóÈ 2) 
ØõéÕ­óÚæóÕ 3) ÅèóâæóÕËòÚ 4) äñãñì¬óÈÉóÂÿë­ÚØóÈÅâÚóÅâ 5) äñãñì¬óÈÉóÂĀâ¬ÚČĈó 6) äñãñì¬óÈÉóÂ
ìâú¬Û­óÚ 7) äñãñì¬óÈÉóÂßøĈÚØöćÿÂêÖäÂääâ 8) Å¬óÕòËÚöÅèóâĀÖÂÖ¬óÈÃîÈÅèóâÿÜĆÚßøËßääÔ NDVI 9) Å¬óÕòËÚö
ÅèóâÿÜĆÚëöÿÃöãèßøËßääÔ (GVI:Green Vegetative Index) 10) Å¬óîòÖäóë¬èÚäñìè¬óÈĀÛÚÕ° (band ratio) 11) 
ÜäõâóÔÿËøĈîÿßæõÈ āÕãÂóäÚČóÃ­îâúæÜòÉÉòãĀèÕæ­îâĀÖ¬æñÜäñÿáØâóìóÅèóâëòâßòÚÙ°ÂòÛÃ­îâúæßøĈÚØöćØöćÿÅãÿÂõÕăà
Ü¬óĂÚË¬èÈäñãñÿèæó 2 Üö (ß.é.2547 · 2548) āÕãÂóäèõÿÅäóñì°Âóä×Õ×îãßìùÅúÔĀÛÛÃòĈÚÖîÚ (Stepwise 
Multiple Regression Analysis) ÿßøćîìóÅèóâëòâßòÚÙ°ØöćÿìâóñëâĂÚÂóäßãóÂóäÔ°ßøĈÚØöćÿëöćãÈáòãăàÜ¬ó 

 ËõÚÜòÎÎ° ÜæòćÈéõäõ 2543 é÷ÂêóĀæñÜäñÿâõÚßøĈÚØöćÿëöćãÈ Ö¬îÂóäÿÂõÕăàÜ¬ó Ô îùØãóÚĀì¬ÈËóÖõÚóĀì­è 
ÉòÈìèòÕÿæã āÕãÜäñãùÂÖ°ĂË­ÂóäëČóäèÉÃ­îâúæäñãñăÂæä¬èâÂòÛäñÛÛëóäëÚÿØéØóÈáúâõéóëÖä° äèÛäèâÃ­îâúæăà
Ü¬ó ĀæñÂóäĂË­ÜäñāãËÚ°ØöćÕõÚÃîÈîùØãóÚĀì¬ÈËóÖõÚóĀì­èĀæñßøĈÚØöćāÕãäîÛîùØãóÚĀì¬ÈËóÖõÚóĀì­èäòéâö 5 
ÂõāæÿâÖä ÖòĈÈĀÖ¬Üö ß.é. 2531 - 2541 Ã­îâúæØöćăÕ­ëóâóä×ÚČóâóèõÿÅäóñì°ìóÜòÉÉòã ØöćâöÝæÖ¬îÂóäÿÂõÕăàÜ¬ó Āæñ
ÜäñÿâõÚßøĈÚØöćÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬ó ÿßøćîÚČóâóĂË­ÜäñāãËÚ°ĂÚÂóäèóÈĀÝÚÉòÕÂóäăàÜ¬óĂì­ÿÂõÕÜäñëõØÙõáóß    
ĂÚÂóäé÷Âêó ĀãÂÜòÉÉòãØöćâöÝæÖ¬îÂóäÿÂõÕăàÜ¬ó 2 Âæù¬â Åøî ÜòÉÉòãØóÈÕ­óÚËöèÂóãáóßĀæñÜòÉÉòãÉóÂâÚùêã° 
Âæù¬âÃîÈÜòÉÉòãØóÈÕ­óÚËöèÂóãáóßăÕ­ĀÂ¬ ØõéÕ­óÚæóÕ, ÅèóâæóÕËòÚ äñÕòÛÅèóâëúÈ Āæñ ËÚõÕÜ¬ó ë¬èÚÂæù¬âÃîÈ
ÜòÉÉòãÉóÂâÚùêã°ăÕ­ĀÂ¬ ßøĈÚØöćÿÂêÖäÂääâ ăä¬ÿæøćîÚæîã ìâú¬Û­óÚ Āæñ×ÚÚ āÕãÚČóÃ­îâúæĀÖ¬æñÜäñÿáØâóÌ­îÚØòÛ
ÂòÛÃ­îâúæßøĈÚØöćăàÜ¬óĂÚĀÖ¬æñÜö ÉóÂÂóäé÷ÂêóßÛè¬ó Ü¬óÿÛÎÉßääÔâöÂóäÿÂõÕăàÜ¬óâóÂÂè¬óÜ¬óËÚõÕîøćÚ āÕãâö
Å¬óâòÙãÑóÚÃîÈßøĈÚØöćăàăìâ­ 568 ÿïÂĀÖä° ìäøî 4% ÃîÈßøĈÚØöćÜ¬óÿÛÎÉßääÔ ĀæñßÛè¬óÿÂõÕăàăìâ­âóÂØóÈØõé
Õ­óÚæóÕ ØóÈØõéÿìÚøî ĀæñÛäõÿèÔÜ¬óØöćâöäñÕòÛÅèóâëúÈÃîÈßøĈÚØöćË¬èÈ 800-900 ÿâÖä ÿìÚøîäñÕòÛÚČĈóØñÿæ ë¬èÚ
ßøĈÚØöćÜ¬óØöćâöÅèóâæóÕËòÚÚ­îãâößøĈÚØöćăàăìâ­âóÂÂè¬óßøĈÚØöćâöÅèóâæóÕËòÚëúÈ îöÂØòĈÈßøĈÚØöćÜ¬óÛäõÿèÔĂÂæ­ÿÅöãÈÂòÛ
ßøĈÚØöćØČóÂóäÿÂêÖä Āæñăä¬ÿæøćîÚæîãâößøĈÚØöćăàăìâ­âóÂÂè¬óÿâøćîÿÜäöãÛÿØöãÛÂòÛßøĈÚØöćÜ¬óØöćì¬óÈîîÂăÜÉóÂßøĈÚØöć
ÕòÈÂæ¬óè ĀÖ¬îã¬óÈăäÂĆÖóâßÛè¬óìâú¬Û­óÚăâ¬âöÅèóâëòâßòÚÙ° îã¬óÈâöÚòãëČóÅòÎÂòÛÂóäÿÂõÕăàÜ¬ó ĀæñßÛè¬ó×ÚÚ
ăâ¬ĂË¬ÜòÉÉòãØöćÂ¬îĂì­ÿÂõÕăàÜ¬óÃ÷ĈÚĂÚßøĈÚØöćé÷ÂêóĀì¬ÈÚöĈ ÕòÈÚòĈÚÉ÷ÈĂË­ÜòÉÉòãÉóÂâÚùêã°ÿßöãÈëîÈÜòÉÉòãÿØ¬óÚòĈÚÅøî 
ßøĈÚØöć ÿÂêÖäÂääâĀæñăä¬ÿæøćîÚæîãĂÚÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬ó  



12 
 

 ĀæñăÕ­ÉČóĀÚÂßøĈÚØöćÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óĀÛ¬ÈîîÂÿÜĆÚ 3 äñÕòÛ ÖóâÜäõâóÔä­îãæñÃîÈßøĈÚØöćăàăìâ­ĂÚ
ĀÖ¬æñÜòÉÉòã (ËÚõÕÜ¬ó ÅèóâæóÕËòÚ ØõéÕ­óÚæóÕ ĀæñäñÕòÛÅèóâëúÈ) ìäøîÖóâäñãñì¬óÈÉóÂĀÖ¬æñÜòÉÉòã (ßøĈÚØöć
ÿÂêÖäÂääâĀæñăä¬ÿæøćîÚæîã) Âóäé÷ÂêóÅäòĈÈÚöĈßÛè¬ó ßøĈÚØöćÜ¬óØöćâöÅèóâÿëöćãÈÚ­îãâößøĈÚØöć 8,932 ÿïÂĀÖä° ìäøî 
35% ÃîÈßøĈÚØöćÜ¬óØòĈÈìâÕ Āæñ 83% ÃîÈßøĈÚØöćâöÅèóâÿëöćãÈÚ­îãăâ¬ÿÅã×úÂăàăìâ­ ßøĈÚØöćØöćâöÅèóâÿëöćãÈäñÕòÛÜóÚ
ÂæóÈâößøĈÚØöć 10,363 ÿïÂĀÖä° ìäøî 40% ÃîÈßøĈÚØöćÜ¬óØòĈÈìâÕ ĀæñâößøĈÚØöć 77% ÃîÈßøĈÚØöćØöćăâ¬ÿÅã×úÂăàăìâ­ Āæñ
âößøĈÚØöć 4% ÿÅã×úÂăàăìâ­ÌČĈó 2-6 ÅäòĈÈ ë¬èÚßøĈÚØöćÜ¬ó ØöćâöÅèóâÿëöćãÈëúÈâößøĈÚØöć 6,319 ÿïÂĀÖä° ìäøî 25% ÃîÈßøĈÚØöć
Ü¬óØòĈÈìâÕ Āæñ 43% ÃîÈßøĈÚØöćØöćâöÅèóâÿëöćãÈëúÈÿÅã×úÂăàăìâ­ Āæñ 14% ÃîÈßøĈÚØöćÿÅãÿÂõÕăàăìâ­ÌČĈó 2-8 ÅäòĈÈ 
ßøĈÚØöćÜ¬óØöćâöÅèóâÿëöćãÈëúÈÉñÿÜĆÚÛäõÿèÔÜ¬óāÕãäîÛßøĈÚØöćÿÂêÖäÂääâĀæñăä¬ ÿæøćîÚæîã ë¬èÚßøĈÚØöćÜ¬óØöćì¬óÈ
îîÂâóÅèóâÿëöćãÈÉñæÕæÈÖóâæČóÕòÛ 

 Podchong 2009 ăÕ­ÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãÜ¬óĂÚÿÃÖäòÂêóßòÚÙù°ëòÖè°Ü¬óáúÿÃöãè āÕãĂË­ÉùÕÂóäÿÂõÕăàÜ¬ó
ÉóÂÂóäëČóäèÉ 3 Üö Åøî ß.é. 2546-2548 ĀæñĂË­ÜòÉÉòãÖòèĀÜäāÕãĀãÂÿÜĆÚÂæù¬âÜòÉÉòãîîÂÿÜĆÚ 3 Âæù¬â 
ÜäñÂîÛÕ­èã ÜòÉÉòãØóÈáúâõÜäñÿØé (äñÕòÛÅèóâëúÈ ÅèóâæóÕËòÚ æòÂêÔñáúâõÜäñÿØé æòÂêÔñØóÈëòÔÑóÚ
èõØãóÃîÈßøĈÚØöć Surface ratio) ÜòÉÉòãîõØÙõßæÉóÂâÚùêã° (äñãñØóÈÉóÂßøĈÚØöćìÚ¬èãÈóÚ äñãñØóÈÉóÂ
ìÚ¬èãÈóÚÜ¬óăâ­ äñãñØóÈÉóÂ×ÚÚ ĀæñäñãñØóÈÉóÂìâú¬Û­óÚ) ĀæñÜòÉÉòãØóÈËöèáóß(äñãñØóÈÉóÂæČóÚČĈó Āæñ
ËÚõÕÜ¬ó) āÕãĂË­ ENFA ĂÚÂóäÜäñÿâõÚßøĈÚØöćÅùÂÅóâÃîÈăàÜ¬ó āÕãĀãÂîîÂÿÜĆÚ 4 äñÕòÛ Åøî äñÕòÛäù¬ÚĀäÈ (51-
100%) ÅäîÛÅæùâßøĈÚØöć 302 ÖóäóÈÂõāæÿâÖä äñÕòÛÜóÚÂæóÈ (41-50%) ÅäîÛÅæùâßøĈÚØöć 178 ÖóäóÈÂõāæÿâÖä 
äñÕòÛÖČćó (21-40%) ÅäîÛÅæùâßøĈÚØöć 347 ÖóäóÈÂõāæÿâÖä Āæñ äñÕòÛÖČćóâóÂ (0-20%)ÅäîÛÅæùâßøĈÚØöć 739 
ÖóäóÈÂõāæÿâÖä 

èõÙöÂóäé÷Âêó 

ßøĈÚØöćé÷Âêó 
 ßøĈÚØöćé÷ÂêóÅøî ßøĈÚØöćÜ¬óîÚùäòÂê°äèâßøĈÚØöćÃîÛÿÃÖÿÃÖÖČóÛæØöćÖõÕĀÚèÿÃÖÜ¬óîÚùäòÂê° ØòĈÈÚöĈÿßäóñëóâ
ÿìÖùÂóäÔ°ÿÂõÕăàÜ¬óë¬èÚĂìÎ¬ÿäõćâÿÂõÕÉóÂßøĈÚØöćËùâËÚäîÛÜ¬óÉ÷ÈăÕ­ÂČóìÚÕÃîÛÿÃÖÃîÈßøĈÚØöćé÷ÂêóĂì­ÅäîÛÅæùâ
ßøĈÚØöćÃîÈÖČóÛæāÕãäîÛßøĈÚØöćÜ¬óîÚùäòÂê° ĀæñÿßøćîÿÜĆÚÜäñāãËÚ°Ö¬îÂóäÜäñëóÚÈóÚĂÚäñÕòÛìÚ¬èãÈóÚÜÂÅäîÈ
ĂÚäñÕòÛÖČóÛæ ìäøîîÈÅ°ÂóäÛäõìóäë¬èÚÖČóÛæÃîÈìÚ¬èãÈóÚĂÚëòÈÂòÕÂäâîùØãóÚĀì¬ÈËóÖõ ëòÖè°Ü¬óĀæñßòÚÙù°ßøË 
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èõÙöÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬ó 
 ÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬óÅäòĈÈÚöĈ ĂË­ìæòÂÂóäÃîÈ Ecological niche analysis āÕãĂË­āÜäĀÂäâ 
Biomapper 4.0 Ì÷ćÈâöÂóäèõÿÅäóñì°ÃòĈÚÖîÚÖóâ Diagram (conceptual design) ÖóâáóßØöć 1 āÕãâöäóãæñÿîöãÕ 
ÕòÈÚöĈ 

1. ÂóäÿÖäöãâÃ­îâúæÂæù¬âÖòèîã¬óÈÉùÕÿÂõÕăà ìäøî Hotspot āÕãĂË­Ã­îâúæ Hotspot ÃîÈÜö 2550-2552 
2. ÂóäÿÖäöãâÃ­îâúæÜòÉÉòãÖòèĀÜäØöćâöÝæÖ¬îßåÖõÂääâĀæñÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬ó ØČóÂóäÉòÕÂæù¬â
Ã­îâúæÖóâÂæù¬âÜòÉÉòãîîÂÿÜĆÚ 3 Âæù¬âÜòÉÉòã ăÕ­ĀÂ¬  

2.1 Âæù¬âÜòÉÉòãØóÈÕ­óÚæòÂêÔñáúâõÜäñÿØé (Geographical Factors) ÜäñÂîÛÕ­èã 
ëáóßáúâõÜäñÿØé (Landform) ÅèóâëúÈ (DEM) ÅèóâæóÕËòÚ (Slope) ØõéØóÈÅèóâæóÕÿîöãÈ (Aspect) Âæù¬â
ÜòÉÉòãĂÚÂæù¬âÚöĈÿÜĆÚĀÛÛÉČóæîÈØöć 1 (Model 1) 

2.2 Âæù¬âÜòÉÉòãØóÈÕ­óÚÜäõâóÔĀæñÅùÔáóßÃîÈÿËøĈîÿßæõÈ (Fuel Factors) ÜäñÂîÛÕ­èã 
äñãñØóÈÅèóâì¬óÈÉóÂÃîÛÿÃÖßøĈÚØöćÜ¬ó (Forest-Non Forest In and Out Distance Analysis) ÂóäĂË­
ÜäñāãËÚ°ØöćÕõÚĀæñËÚõÕÜ¬ó (Land Use and Forest Type) Å¬óÕòËÚöÅèóâÿÜöãÂÃîÈëáóßßøĈÚØöć (Wetness) Å¬ó
ÕòËÚöÅèóâìæóÂìæóãÃîÈßøËßääÔ (NDVI) Âæù¬âÜòÉÉòãĂÚÂæù¬âÚöĈÿÜĆÚĀÛÛÉČóæîÈØöć 2 (Model 2) 

2.3 Âæù¬âÜòÉÉòãîòÚÿÂõÕÉóÂâÚùêã°ĀæñëáóßáúâõîóÂóé (Human and Climate Factor) 
ÜäñÂîÛÕ­èã ÜäõâóÔÚČĈóÞÚāÕãÿÊæöćãäóãÜö (Rain Interpolate-IDW) îùÔìáúâõāÕãÿÊæöćãäóãÜö (Temperature 
Interpolate) äñãñØóÈÅèóâĂÂæ­-ăÂæÉóÂìâú¬Û­óÚ (Village Distance Analysis) äñãñØóÈÅèóâĂÂæ­-ăÂæÉóÂ
×ÚÚ (Road Distance Analysis) äñãñØóÈÅèóâĂÂæ­-ăÂæÉóÂØöćØČóÂóäìÚ¬èãÈóÚÃîÈÂäâîùØãóÚĀì¬ÈËóÖõ 
ëòÖè°Ü¬ó ĀæñßòÚÙù°ßøË (DNP Unit Distance Analysis) äñãñØóÈÅèóâĂÂæ­-ăÂæÉóÂæČóÚČĈó (Stream Distance 
Analysis) Âæù¬âÜòÉÉòãÂæù¬âÚöĈÿÜĆÚĀÛÛÉČóæîÈØöć 1 (Model 3) 

3. ÂóäĀÜæÈÃ­îâúæÂ¬îÚÂóäÚČóÿÃ­óāÜäĀÂäâ Biomapper 4.0 Ã­îâúæØöćĂË­ĂÚÂóäèõÿÅäóñì°Ö­îÈîãú¬ĂÚ
äúÜĀÛÛÃîÈ Idrisi Raster Files ÂČóìÚÕÃÚóÕ ßõÂÿÌææ° 100 x 100 ÿâÖä Āæñîãú¬ĂÚÃîÛÿÃÖĀæñ
îãú¬äñÛÛßõÂòÕ (coordinate system) ÿÕöãèÂòÚ 

3.1 Ã­îâúæØòĈÈìâÕ ĂÚ 3 Âæù¬âÜòÉÉòã ÖóâÃ­î 2 ÜäñÂîÛ 14 ÖòèĀÜä Ö­îÈĀÜæÈÿÜĆÚäúÜĀÛÛ 
Idrisi Raster Files Õ­èãāÜäĀÂäâ Grid Convertor 

3.2 Ã­îâúæÂæù¬âÖòèîã¬óÈØöćĂË­ĂÚÂóäé÷ÂêóÅäòĈÈÚöĈ Âæ¬óèÅøî ÉùÕÿÂõÕÅèóâä­îÚëúÈÿÂõÚÜÂÖõ 
(Hotspot) ĂÚÛäõÿèÔßøĈÚØöćé÷Âêó Ö­îÈÉòÕØČóĂÚäúÜĀÛÛÃîÈ Binary data ìäøî Boolean map ĂÚäúÜĀÛÛăàæ° 
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idrisi raster ÃÚóÕ pixel size 100x100 ÿâÖä ĀæñÂČóìÚÕĂì­ÉùÕÿÂõÕăàâöÅ¬óÿØ¬óÂòÛ 1 ĀæñÛäõÿèÔîøćÚ âöÅ¬ó
ÿØ¬óÂòÛ 0  

4. Âóäëä­óÈĀÛÛÉČóæîÈĂÚĀÖ¬æñÂæù¬âÜòÉÉòã ĂË­āÜäĀÂäâ Biomapper 4.0 àòÈÂ°ËòćÚ  Automatic 
Analysis ìäøî ĀÛÛ Manual analysis āÕãÂČóìÚÕÿÜîä°ÿÌĆÚÖ°Åèóâ×úÂÖ­îÈĂÚäñÕòÛâóÂè¬ó 80 
ÿÜîä°ÿÌĆÚÖ° Ì÷ćÈÉñăÕ­ĀÝÚØöćĀëÕÈßøĈÚØöćÿëöãÈáòãăàÜ¬óÖóâĀÖ¬æñÂæù¬âÜòÉÉòãÖóâĀÛÛÉČóæîÈØöć 1-3 
(model1-3) Ì÷ćÈâöÅ¬óîãú¬äñìè¬óÈ 0 · 100 Åøî ÉóÂăâ¬âöÅèóâÿëöćãÈÖ¬îÂóäÿÂõÕăàÜ¬óÉÚ×÷ÈĂÚäñÕòÛ
ÿëöćãÈëúÈÖ¬îÂóäÿÂõÕăàÜ¬ó 

5. ÂóäìóÅ¬óÿÊæöćãÃîÈÿÜîä°ÿÌĆÚÖ°ÅèóâÿëöćãÈÃîÈßøĈÚØöćĂÚÂóäÿÂõÕăàÜ¬ó Õ­èãèõÙöÂóääèâĀÛÛÉČóæîÈØöć 
1-3 ĂÚāÜäĀÂäâ MapCalculator Āæ­èìóäÕ­èã 3 ÉñăÕ­ĀÛÛÉČóæîÈØöć 4 ÕòÈëâÂóäØöć (1) Åøî ĀÝÚØöć
ĀëÕÈßøĈÚØöćÿëöćãÈáòãăàÜ¬óĂÚäúÜĀÛÛÃîÈ Idrisi Raster File  

                        Model4 = (Model1 + Model2 + Model3)/3                               (1) 
6. ØČóÂóäë¬ÈîîÂÃ­îâúæîîÂăÜĂÚäúÜĀÛÛ Grid File ĂÚÃòĈÚÖîÚÖ¬îăÜÿßøćîØČóÂóäÉòÕäñÕòÛËòĈÚÅèóâ
ÿëöćãÈĂÚÂóäÿÂõÕăàÜ¬óĂÚäñÕòÛÖČćó ÜóÚÂæóÈ ĀæñëúÈ Āæñëä­óÈÿÜĆÚĀÝÚØöćĀëÕÈßøĈÚØöćÿëöćãÈáòãăàÜ¬ó  
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ĀÚèÅõÕÂóäé÷Âêó (conceptual design)  

 
áóßØöć 1 Diagram ĀëÕÈÃòĈÚÖîÚĂÚÂóäÜäñÿâõÚßøĈÚØöćÿëöãÈáòãăàÜ¬óÜäñÂîÛÕ­èã 1. ÂóäÿÖäöãâÃ­îâúæÂæù¬âÖòèîã¬óÈ 2. Âóä
ÿÖäöãâÃ­îâúæĀæñÂóäÉòÕÂóäÃ­îâúæÂæù¬âÜòÉÉòãÖòèĀÜä 3. Āæñ 4. Âóäëä­óÈĀÛÛÉČóæîÈ  5. ÂóäÜäñÿâõÚÅèóâ×úÂÖ­îÈ Āæñ 6. Âóä
ÂČóìÚÕËòĈÚÃîÈßøĈÚØöćÿëöćãÈáòãăàÜ¬ó  
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ÂóäÉòÕÂóäÃ­îâúæÂæù¬âÖòèîã¬óÈ (Ã­îâúæ Hotspot) ĀæñÃ­îâúæÂæù¬âÜòÉÉòãÖòèĀÜä  

1. Ã­îâúæÂæù¬âÖòèîã¬óÈ ìäøîÃ­îâúæ Hotspot 
Ã­îâúæÂæù¬âÖòèîã¬óÈ Åøî ÉùÕÿÂõÕÅèóâä­îÚëúÈÿÂõÚÜÂÖõ (Hotspots) ĂÚßøĈÚØöćé÷Âêó (Ã­îâúæÜö ß.é. 2550 - 2552) 
ÿÜĆÚÃ­îâúæÂóäÜäóÂÐÉùÕÿÂõÕăàÜ¬ó āÕãĀãÂÿÜĆÚäóãáóÅ ÉČóÚèÚÂóäÜäóÂÐăàÜ¬óäóãæñÿîöãÕÜäóÂÐÖóâ
ÖóäóÈØöć 1 ĀæñÖóâĀÝÚØöćĀëÕÈÂóäÂäñÉóãÃîÈÉùÕ Hotspot ÖóâáóßØöć 2  
ÖóäóÈØöć 1 ĀëÕÈÉČóÚèÚÉùÕÅèóâä­îÚëúÈÂè¬óÜÂÖõ (Hotspots) ĂÚÿÃÖßøĈÚØöćÜ¬óîÚùäòÂê° ĀæñĂÚßøĈÚØöćé÷Âêó 
 

 

2. Ã­îâúæÜòÉÉòãÖòèĀÜäØöćĂË­ĂÚÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬ó 

 ÜòÉÉòãÖòèĀÜäØöćĂË­ĂÚÂóäÜäñÿâõÚßøĈÚØöćÿëöćãÈáòãăàÜ¬ó Åøî ÜòÉÉòãëõćÈĀèÕæ­îâØöćâöÝæÖ¬îÂóäÿÂõÕăàÜ¬ó Âóä
æùÂæóâ ĀæñäñÕòÛÅèóâäù¬ÚĀäÈÃîÈăàÜ¬ó ĀæñâöÅèóâÿÂöćãèÃ­îÈÖ¬îÅèóâÿëöćãÈĂÚÂóäÿÂõÕăàÜ¬ó ĂÚÂóäé÷ÂêóÅäòĈÈ
ÚöĈ ĂË­ÜòÉÉòãÖòèĀÜäØòĈÈìâÕ 14 ÜòÉÉòã āÕãÉČóĀÚÂÿÜĆÚÂæù¬âØöćÿÂöćãèÃ­îÈÖ¬îÂóäÿÂõÕăàÜ¬óÖóâæòÂêÔñ
ÅèóâëòâßòÚÙ°ĀæñÅèóâÝòÚĀÜäÃîÈÃ­îâúæ îîÂÿÜĆÚ 3 Âæù¬â  Åøî  

¶ Âæù¬âÜòÉÉòãØöć 1 Åøî Âæù¬âÖòèĀÜäÿÂöćãèÂòÛæòÂêÔñëáóßáúâõÜäñÿØéÌ÷ćÈÅèóâëòâßòÚÙ°Ö¬îØõéØóÈÂóääùÂ
æóâÂÃîÈăàÜ¬óĀæñÂóäëñëâÃîÈÿËøĈîÿßæõÈ ÜäñÂîÛÕ­èã 4 ÖòèĀÜä ăÕ­ĀÂ¬ æòÂêÔñëáóßáúâõÜäñÿØé 
(Landform) äñÕòÛÅèóâëúÈ (DEM) ÅèóâæóÕËòÚ (Slope) Āæñ ØõéØóÈÅèóâæóÕÿîöãÈ (Aspect)  

¶ Âæù¬âÜòÉÉòãØöć 2 Åøî Âæù¬âÖòèĀÜäØöćÿÂöćãèÂòÛÿËøĈîÿßæõÈĂÚÿËõÈÜäõâóÔĀæñÅùÔáóßÌ÷ćÈâöÝæÖ¬îÂóäÿÂõÕăàÜ¬ó
ÜäñÂîÛÕ­èã 4 ÖòèĀÜä ăÕ­ĀÂ¬ ÅèóâĂÂæ­ăÂæÉóÂÃîÛÿÃÖßøĈÚØöćÜ¬ó ÂóäĂË­ÜäñāãËÚ°ØöćÕõÚĀæñËÚõÕÜ¬ó Å¬ó
ÕòËÚöÅèóâÿÜöãÂËøĈÚÃîÈëáóßßøĈÚØöć (Wetness) ĀæñÅ¬óÕòËÚöÅèóâìæóÂìæóãÃîÈßøËßääÔ 
(NDVI/Normalized Difference Vegetation Index)  

ßøĈÚØöćé÷ÂêóßøĈÚØöćÜ¬óîÚùäòÂê°ßøĈÚØöćé÷ÂêóßøĈÚØöćÜ¬óîÚùäòÂê°ßøĈÚØöćé÷ÂêóßøĈÚØöćÜ¬óîÚùäòÂê°ßøĈÚØöćé÷ÂêóßøĈÚØöćÜ¬óîÚùäòÂê°

ÿìÚøî 16,336    5,735            9,281      3,273            2,319      699               4,736      1,763            

ÖñèòÚîîÂÿÊöãÈÿìÚøî 3,600      1,121            1,683      544               788         231               1,129      346               

ÂæóÈ 2,625      1,091            1,001      467               725         273               899         351               

ĂÖ­ 371         133               206         72                 41           10                 124         51                 

äèâ 22,932    8,080            12,171    4,356            3,873      1,213            6,888      2,511            

ìâóãÿìÖù ßøĈÚØöćé÷Âêó Åøî ÅäîÛÅæùâßøĈÚØöćÜ¬óîÚùäòÂê° ĀæñÅæîÛÅæùâĀÚèÿÃÖÖČóÛæāÕãäîÛ

ßøĈÚØöćÜ¬óîÚùäòÂê° Åøî ßøĈÚØöćîùØãóÚĀì¬ÈËóÖ ÿÃÖäòÂêóßòÚÙù°ëòÖè°Ü¬ó ÿÃÖì­óâæ¬óëòÖè°Ü¬ó ĀæñèÚîùØãóÚ

ÉČóÚèÚÉùÕ Hotspot Üö 2551ÉČóÚèÚÉùÕ Hotspot Üö 2552
áóÅ

ÉČóÚèÚÉùÕ Hotspot Üö 

2550-2552(3 Üö)
ÉČóÚèÚÉùÕ Hotspot Üö 2550
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áóÅÿìÚøî                     áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî 

         
áóÅÂæóÈ       áóÅĂÖ­ 

     
 
áóßØöć 2 ĀÝÚØöćĀëÕÈÂóäÂäñÉóãÃîÈÉùÕ Hotspot (Ã­îâúæÂóäÜäóÂÐ) ĂÚßøĈÚØöćáóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ 
ĀæñáóÅĂÖ­ 
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¶ Âæù¬âÜòÉÉòãØöć 3 Åøî Âæù¬âÖòèĀÜäØöćÿÂöćãèÃ­îÈÂòÛÂóäÿÂõÕăàÜ¬óāÕãÜòÉÉòãîòÚÿÂõÕÉóÂâÚùêã° Āæñëáóß
áúâõîóÂóéâöÝæÖ¬îÅèóâãóÂÈ¬óãÃîÈÂóäÿÂõÕăà ĀæñëòâßòÚÙ°ÂòÛÅùÔáóßÃîÈÿËøĈîÿßæõÈØóÈî­îâ 
ÜäñÂîÛÕ­èã 6 ÖòèĀÜä ăÕ­ĀÂ¬ ÜäõâóÔÚČĈóÞÚāÕãÿÊæöćã îùÔìáúâõāÕãÿÊæöćã ÅèóâĂÂæ­-ăÂæÉóÂ×ÚÚ 
ÅèóâĂÂæ­-ăÂæÉóÂæČóÚČĈó ÅèóâĂÂæ­-ăÂæÉóÂìâú¬Û­óÚ ĀæñÅèóâĂÂæ­-ăÂæÉóÂØöćÖòĈÈìÚ¬èãÈóÚĂÚëòÈÂòÕ
ÂäâîùØãóÚĀì¬ÈËóÖõëòÖè°Ü¬óĀæñßòÚÙù°ßøË 

Âæù¬âÜòÉÉòãÖòèĀÜäØòĈÈìâÕØöćĂË­ÜäñÿâõÚÝæ×úÂÿÖäöãâĂÚäúÜĀÛÛÃîÈ Raster Ì÷ćÈâöÅ¬óÃîÈÖòèĀÜäîã¬óÈÖ¬îÿÚøćîÈĂÚ
ØùÂ pixel ÃÚóÕÃîÈ pixel ØöćĂË­ĂÚÂóäÜäñâèæÝæ Åøî 100 x 100 ÿâÖäâ âöäóãæñÿîöãÕ ÕòÈÚöĈ 

2.1 ÜòÉÉòãØóÈÕ­óÚáúâõÜäñÿØé (Topology Factor) 

1. ëáóßáúâõÜäñÿØé (Landform)  
ÿÜĆÚËòĈÚÃ­îâúæØöćëä­óÈÃ÷ĈÚÉóÂ Digital Elevation Model (DEM) āÕã Extension Topographical 

Position Index (TPI) V1.2 ĂÚāÜäĀÂäâ Arc View (Jeness, 2006b) ëóâóä×ÉČóĀÚÂæòÂêÔñáúâõÜäñÿØéîîÂ
ăÕ­ØòĈÈìâÕ 10 ËòĈÚÃ­îâúæ ÕòÈÖóäóÈØöć 2 ĀæñÖóâáóßØöć 3 

ÖóäóÈØöć 2 ĀëÕÈÃ­îâúææòÂêÔñáúâõÜäñÿØé (Landform) 

Value æòÂêÔñáúâõÜäñÿØé 
1 Canyon, Deeply incised streams (ìùÛÿÃóæ÷Â ä¬îÈÚČĈóæ÷Â) 
2 Midslope Drainages, Shallow Valleys (ìùÛÿÃóÖøĈÚą) 
3 Upland Drainages, Headwaters (ßøĈÚØöćÖ­ÚÚČĈó) 
4 U-Shape Valleys (ìùÛäúÜÖòè U) 
5 Plains (ØöćäóÛæù¬â) 
6 Open Slopes (ØöćäóÛëúÈÿÜõÕÂè­óÈ) 
7 Upper Slopes, Mesas (ØöćäóÛëúÈ äúÜāÖ®ñ) 
8 Local Ridges/Hill in Valleys (ëòÚÿÃóÃÚóÕÿæĆÂ ìäøîáúÿÃóÿæĆÂą ĂÚìùÛ) 
9 Midslope Ridges, Small Hill in Plains (ØöćäóÛëúÈÿæĆÂą ìäøîáúÿÃóÿæĆÂĂÚØöćäóÛĂÚØöćäóÛ) 
10 Mountain Tops, High Ridges (ãîÕÿÃó ëòÚÿÃó) 
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áóßØöć 3 ĀÝÚØöćĀëÕÈæòÂêÔñáúâõÜäñÿØé áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­  
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2. ÅèóâëúÈÉóÂäñÕòÛÚČĈóØñÿæÜóÚÂæóÈ (DEM) ÿÜĆÚÃ­îâúæĀëÕÈäñÕòÛÅèóâëúÈÝòÚĀÜäăÜÖóâëáóßÃîÈßøĈÚØöć 

 

 
áóßØöć 4 ĀÝÚØöćĀëÕÈäñÕòÛÅèóâëúÈÉóÂäñÕòÛÚČĈóØñÿæÜóÚÂæóÈ áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­  

ĂÚßøĈÚØöćáóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­ ÉùÕØöćâöÅ¬óÅèóâëúÈâóÂØöćëùÕ (āØÚëöî¬îÚ) Åøî 
2,573 â. 1,800 â. 1,803 â. Āæñ 1,789 â. ÖóâæČóÕòÛ  ÉùÕØöćâöÅ¬óÅèóâëúÈÖČćóØöćëùÕ (āØÚëöÿÃ­â) Åøî 8 â. 1 â. 
83 â. Āæñ 1 â. ÖóâæČóÕòÛ ĀæñÅ¬óÿÊæöćãÃîÈÅèóâëúÈÿØ¬óÂòÛ 586.86 â. 308.6 â. 341.78 â. Āæñ 180.82 â. 
ÖóâæČóÕòÛ  
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3. ÅèóâæóÕËòÚ (Slope)  

 

 
áóßØöć 5 ĀÝÚØöćĀëÕÈÅèóâæóÕËòÚÃîÈÜäñÿØéăØã áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­ 

ĂÚßøĈÚØöćáóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­ ÉùÕØöćâöÅ¬óÅèóâæóÕËòÚâóÂØöćëùÕ (āØÚëö
î¬îÚ) Åøî 69  71 74 Āæñ 78 ÉùÕØöćâöÅ¬óÅèóâæóÕËòÚÖČćóØöćëùÕ (āØÚëöÿÃ­â)Åøî 0  0 -17 Āæñ 0 Å¬óÿÊæöćãÃîÈÅèóâ
æóÕËòÚÿØ¬óÂòÛ 14.69 5.56 11.17 Āæñ 12.04 ÖóâæČóÕòÛ 
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4. ØõéØóÈÅèóâæóÕÿîöãÈ (Aspect) 

 

 
áóßØöć 6 ĀÝÚØöćĀëÕÈØõéØóÈÅèóâæóÕÿîöãÈ áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ ĀæñáóÅĂÖ­ 

ĂÚØùÂáóÅÉùÕØöćâöØõéØóÈÅèóâæóÕÿîöãÈâóÂØöćëùÕ (āØÚëöî¬îÚ) Åøî 359 ÉùÕØöćâöØõéØóÈÅèóâæóÕÿîöãÈÖČćóØöćëùÕ 
(āØÚëöÿÃ­â)Åøî -1 Å¬óÿÊæöćãÃîÈØõéØóÈÅèóâæóÕÿîöãÈ áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ Āæñ
áóÅĂÖ­ ÿØ¬óÂòÛ 175.95 164.84 165.77 Āæñ 170.75 ÖóâæČóÕòÛ 

2.2 ÜòÉÉòãÖòèĀÜäÿËõÈÜäõâóÔ ĀæñÅùÔáóßÿËøĈîÿßæõÈ  

1. äñãñØóÈÅèóâì¬óÈÉóÂÃîÛÿÃÖßøĈÚØöćÜ¬ó (Forest-Non Forest In and Out Distant Analysis)  
ÂóäÿÖäöãâÃ­îâúæĂÚËòĈÚÚöĈØČóāÕãÂóäÚČóÿÃ­óÃ­îâúæßøĈÚØöćÜ¬óĂÚäúÜĀÛÛÃîÈ Grid Raster File āÕãĂì­Å¬óÃîÈ

ÛäõÿèÔØöćÿÜĆÚÜ¬óÿØ¬óÂòÛ 1 ë¬èÚÛäõÿèÔØöćăâ¬ĂË¬Ü¬óĂì­Å¬óÿØ¬óÂòÛ 0 ĀæñÜäñâèæÝæĂÚÂóäìóäñãñØóÈÅèóâì¬óÈ

-1.0

8.7

18.5

28.2

37.9

47.6

57.4

67.1

76.8

86.6

96.3

106.0

115.8

125.5

135.2

144.9

154.7

164.4

174.1

183.9

193.6

203.3

213.1

222.8

232.5

242.2

252.0

261.7

271.4

281.2

290.9

300.6

310.4

320.1

329.8

339.5

349.3

359.0

100 cells

-1.0

8.7

18.5

28.2

37.9

47.6

57.4

67.1

76.8

86.6

96.3

106.0

115.8

125.5

135.2

144.9

154.7

164.4

174.1

183.9

193.6

203.3

213.1

222.8

232.5

242.2

252.0

261.7

271.4

281.2

290.9

300.6

310.4

320.1

329.8

339.5

349.3

359.0

100 cells

-1.0

8.5

17.9

27.4

36.9

46.4

55.8

65.3

74.8

84.3

93.7

103.2

112.7

122.2

131.6

141.1

150.6

160.1

169.5

179.0

188.5

197.9

207.4

216.9

226.4

235.8

245.3

254.8

264.3

273.7

283.2

292.7

302.2

311.6

321.1

330.6

340.1

349.5

359.0

100 cells






























































































