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Ü£ßùØÙéòÂäóË  2554 ØöćÝ¬óÚâóÜäñÿØéăØãâö
ëáóßîóÂóéĀÜäÜäèÚĀæñÿæèä­óãÉÚë¬ÈÝæÂäñØÛÂòÛ
ËöèõÖØäòßã°ëõÚĀæñÅèóâÿÜ»Úîãú¬ÃîÈÜäñËóËÚĂÚ
ÜäñÿØéËóÖõîã¬óÈäùÚĀäÈ    āÕãëóâóä×Üäñâèæëáóèñ
îóÂóéëČóÅòÎą ăÕ­ 2 Ë¬èÈÕ­èãÂòÚÂæ¬óèÅøî ĂÚË¬èÈåÕúä­îÚ1) 

ÜäñÿØéăØãÖîÚÛÚÂæòÛâöîóÂóéìÚóèÿãĆÚāÕãÿÊßóñĂÚ
ÿÕøîÚâöÚóÅâ ÂòÛâöÞÚÖÂìÚòÂĀæñÚĈČóØ¬èâäùÚĀäÈĂÚáóÅĂÖ­  
ë¬èÚÿìÖùÂóäÔ°ØöćëîÈÿÂõÕĂÚË¬èÈåÕúÞÚāÕãâöÞÚÖÂìÚòÂĀæñ
Ö¬îÿÚøćîÈÉÚÿÂõÕîùØÂáòãÅäòĈÈĂìÎ¬äùÚĀäÈãóèÚóÚÿÜ»Ú
ÜäñèòÖõÂóäÔ°ÃîÈÜäñÿØé    
                ëČóìäòÛîóÂóéìÚóèÿãĆÚØöćÜäóÂÐĂÚË¬èÈåÕúä­îÚ
Ü£ 2554 ÚòĈÚÚòÛè¬óÿÜ»ÚëáóßîóÂóéĀÜäÜäèÚ ÿßäóñÜÂÖõ
ÉñâöîóÂóéä­îÚîÛî­óèĀæñâöÞÚăâ¬âóÂÚòÂ ĀÖ¬Ü£ÕòÈÂæ¬óè
ÛäõÿèÔÅèóâÂÕîóÂóéëúÈìäøîâèæîóÂóéÿãĆÚÉóÂÜäñÿØé
ÉöÚăÕ­ĀÝ¬æÈâóÜÂÅæùâÜäñÿØéăØãÖîÚÛÚÿÜ»Úäñãñ ą  
ĀæñâöÂČóæòÈÅ¬îÚÃ­óÈĀäÈ āÕãÿÊßóñĂÚË¬èÈÂæóÈĀæñÜæóã 
1) åÕúä­îÚÃîÈÜäñÿØéăØãāÕãÜÂÖõÉñîãú¬äñìè¬óÈÅä÷ćÈìæòÈÃîÈÿÕøîÚ 
ÂùâáóßòÚÙ°×÷ÈÅä÷ćÈĀäÂÃîÈÿÕøîÚßåêáóÅâ 
  
 
 
 
 
 
 
 

 
 

 

 

 
 
 
 
 

 
ÿÕøîÚâöÚóÅâØČóĂì­âöîóÂóéÿãĆÚÿÂøîÛÖæîÕÿÕøîÚ ÂòÛâö
îóÂóéìÚóèÛäõÿèÔáóÅÿìÚøîĀæñáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøî    āÕãÿÊßóñË¬èÈÅä÷ćÈìæòÈÃîÈÿÕøîÚ 
ë¬ÈÝæĂì­îùÔìáúâõÿÊæöćãáóÅÿìÚøî   áóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøîĀæñáóÅÂæóÈÖćČóÂè¬óÅ¬óÜÂÖõ 2-3 
îÈéóÿÌæÿÌöãë ĀæñîùÔìáúâõÿÊæöćãÃîÈÜäñÿØéăØãÖćČóÂè¬ó
Å¬óÜÂÖõ  2.1 îÈéóÿÌæÿÌöãë   āÕãĂÚÛóÈË¬èÈâöîùÔìáúâõ
äóãèòÚÖćČóÂè¬óÅ¬óÜÂÖõâóÂ 5 - 6 îÈéóÿÌæÿÌöãë  
ÚîÂÉóÂÚòĈÚîùÔìáúâõÿÕøîÚâöÚóÅâĂÚÜ£ÚöĈãòÈÖćČóÂè¬óÅ¬óÜÂÖõ
âóÂØöćëùÕÖòĈÈĀÖ¬âöÂóäÛòÚØ÷ÂÃ­îâúæâó ëČóìäòÛîóÂóéØöćìÚóè 
Ȯ  
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ĀÝÚØöćîóÂóéÝõèßøĈÚÿâøćîèòÚØöć 26 âöÚóÅâ 2554 ĀëÕÈÛäõÿèÔÅèóâ

ÂÕîóÂóéëúÈìäøîâèæîóÂóéÿãĆÚÂČóæòÈĀäÈÜÂÅæùâÜäñÿØéăØãÖîÚÛÚ 
Āæñìã¬îâÅèóâÂÕîóÂóéÖćČóÜÂÅæùâáóÅĂÖ­ÖîÚÂæóÈ(ëČóÚòÂßãóÂäÔ°

îóÂóé ÂäâîùÖùÚõãâèõØãó) 

îùÔìáúâõÿÊæöćãÿÕøîÚâöÚóÅâ 2554 ÖóâáóÅÖ¬óÈąÃîÈÜäñÿØéăØã 
ØöćëúÈ(+)ìäøîÖćČó(-)Âè¬óÅ¬óÜÂÖõ 
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îùÔìáúâõÿÊæöćãäóãèòÚÃîÈÜäñÿØéăØãÜ£ 2554 ØöćÖ¬óÈÉóÂÅ¬óÜÂÖõ  
(ÿÊæöćãÿÅæøćîÚØöć 5 èòÚ) 
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ÿãĆÚĀæñîùÔìáúâõØöćÖćČóÂè¬óÅ¬óÜÂÖõĂÚÿÕøîÚâöÚóÅâÚòĈÚ  ÚîÂÉóÂÉñ
ÜäóÂÐĂÚÜäñÿØéăØãĀæ­è     ÜäñÿØéĂÂæ­ÿÅöãÈĂÚĀ×ÛáúâõáóÅÿîÿËöã
ÖñèòÚîîÂÿÊöãÈĂÖ­āÕãÿÊßóñØöćîãú¬ĂÚßøĈÚĀÝ¬ÚØèöÜ  ìæóãßøĈÚØöćãòÈâö
îùÔìáúâõÖćČóÂè¬óÅ¬óÜÂÖõÕ­èã                               

            ÚîÂÉóÂÚòĈÚëáóßîóÂóéÃîÈÜäñÿØéăØãÿÕøîÚÚöĈãòÈâöÞÚ
ÿßõćâÃ÷ĈÚÿÂøîÛØùÂáóÅ ÉóÂîõØÙõßæÅæøćÚÂäñĀëæâÖñèòÚÖÂØöćÿÅæøćîÚ
ÿÃ­óÜÂÅæùâÜäñÿØéăØãÖîÚÛÚĂÚË¬èÈÂæóÈÿÕøîÚ    ÜäñÂîÛÂòÛ
ĂÚË¬èÈÜæóãÿÕøîÚâöìã¬îâÅèóâÂÕîóÂóéÖćČóÂČóæòÈĀäÈÜÂÅæùâ
ÛäõÿèÔáóÅĂÖ­ÖîÚÂæóÈ       ØČóĂì­áóÅĂÖ­Ì÷ćÈâöÞÚÖÂËùÂÿÜ»Úäñãñą                   

âöÞÚÿßõćâÃ÷ĈÚāÕãâöÞÚìÚòÂ×÷ÈìÚòÂâóÂÖ¬îÿÚøćîÈìæóãßøĈÚØöćÂ¬îĂì­ÿÂõÕ
îùØÂáòãĂÚáóÅĂÖ­ÿÜ»ÚÛäõÿèÔÂè­óÈĀæñäùÚĀäÈÿÜ»ÚÜäñèòÖõÂóäÔ°ÃîÈ
ÿÕøîÚâöÚóÅâāÕãÿÊßóñáóÅĂÖ­Þ¹¼ÈÖñèòÚîîÂ      ëČóìäòÛĮĶŇĴŅĦİĬ
ŏĜĸňŗĵŏħŊŀĬĬňŘȮȮȮȮĽŌĚĔĺƞŅėƞŅĮĔĨŇĴŅĔŏĔŊŀĭĪŋĔĳŅėőħĵŒĬĳŅėŏľĬŊŀȮ334% 
ĳŅėĔĸŅĚ 303% ȮĳŅėĨŃĺńĬŀŀĔȮ113%ȮĳŅėŒĨƟİƤƧĚĨŃĺńĬŀŀĔȮ/..3%Ȯ
ŐĸŃĳŅėŒĨƟİƤƧĚĨŃĺńĬĨĔȮ502%ȮȮĽƞĺĬĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĨŗŜŅĔĺƞŅėƞŅ
ĮĔĨŇȮ39% 
              ë¬èÚîöÂìÚ÷ćÈÿìÖùÂóäÔ°ÅøîîùØÂáòãäùÚĀäÈÿÜ»ÚÜäñèòÖõÂóäÔ°
ÅäòĈÈìÚ÷ćÈÃîÈÜäñÿØéăØãÿÂõÕÃ÷ĈÚĂÚÜäñÿØéăØãÖîÚÛÚĂÚË¬èÈåÕúÞÚ 
Ì÷ćÈÛäõÿèÔØöćăÕ­äòÛÝæÂäñØÛĀæñăÕ­äòÛÅèóâÿëöãìóãâóÂØöćëùÕîãú¬ĂÚ
ßøĈÚØöćáóÅÿìÚøîÖîÚæ¬óÈĀæñáóÅÂæóÈäèâ×÷ÈÂäùÈÿØßâìóÚÅä   
îùØÂáòãÅäòĈÈÚöĈëä­óÈÅèóâÿëöãìóãäùÚĀäÈÿÜ»ÚÛäõÿèÔÂè­óÈĀæñãóèÚóÚ 

ÛóÈßøĈÚØöćâöÚĈČóØ¬èâ
ÿÂøîÛÖæîÕÿÕøîÚ
Öù æ ó Å â×÷ È
ßåéÉõÂóãÚĀæñ
ÉóÂäóãÈóÚÂäâ
Ü¨îÈÂòÚĀæñÛääÿØó
ëóÙóäÔáòã ÿâøćî
èòÚØöć 15 ÙòÚèóÅâ 
2554  ÜäñÂóé
ßøĈÚØöćÜäñëÛáòã
ßõÛòÖõÂäÔöÊùÂÿÊõÚĂÚË¬èÈÖòĈÈĀÖ¬ èòÚØöć 25 ÂäÂÏóÅâÿÜ»ÚÖ­ÚâóäèâØòĈÈëõĈÚ  65 
ÉòÈìèòÕ 4,920 ÖČóÛæ äóêÏäăÕ­äòÛÅèóâÿÕøîÕä­îÚ  4,086,138 ÅÚ  
13,595,192 ÅäòèÿäøîÚ  âöÝú­ÿëöãËöèõÖ 730 äóã ĂÚ 44 ÉòÈìèòÕ  ëúÎìóã 3 ÅÚ  
ĀæñãòÈâößøĈÚØöćÜäñëÛîùØÂáòãîöÂ 9 ÉòÈìèòÕ                                      
 

 Ã­îâúæÉóÂÕóèÿØöãâ RADARSAT-1 ÿâøćîèòÚØöć 15 ßåéÉõÂóãÚ 2554 ĀëÕÈßøĈÚØöćÚĈČóØ¬èâ (ëöà¨ó)  
 ( Øöćâó GISTDA : ëČóÚòÂÈóÚëČóÚòÂÈóÚßòÓÚóÿØÅāÚāæãöîèÂóéĀæñáúâõëóäëÚÿØé ) 

ÜäõâóÔÞÚÿÕøîÚâöÚóÅâ 2554 
ØöćÖ¬óÈÉóÂÅ¬óÜÂÖõ (âõææõÿâÖä) 

îùÔìáúâõÿÊæöćãÿÕøîÚâöÚóÅâ 2554 ØöćÖ¬óÈÉóÂÅ¬óÜÂÖõ 

(ĀÕÈ: ëúÈÂè¬ó,ÚĈČóÿÈõÚ :ÖćČóÂè¬ó) (Øöćâó : NCDC) 
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                  ëČóìäòÛÜ£ ß.é. 2555 (Å.é. 2012) ÚöĈâöìæóã
ëČóÚòÂÃ¬óèäóãÈóÚè¬óÉñÿÂõÕëáóßîóÂóéĀÜäÜäèÚÉÚ×÷ÈîóÉ
ÿÜ»ÚèòÚëõĈÚāæÂ  ăâ¬ÿè­ÚĀâ­ĀÖ¬èÈÂóäïîææöèú­Õ Ì÷ćÈëä­óÈ
áóßãÚÖä°ÿäøćîÈ 2012 èòÚëõĈÚāæÂîîÂâóĂì­ËâÂòÚÖòĈÈĀÖ¬Ü£ 
2009   ÚîÂÉóÂÚöĈîÈÅ°ÂóäîèÂóéĀì¬ÈËóÖõëìäòÑîÿâäõÂó 
(NASA)      ãòÈăÕ­ÿÝãĀßä¬ØåêÏöÂóäÂæòÛÃòĈèĀâ¬ÿìæĆÂāæÂ Ì÷ćÈ
ÿÜ»ÚÜäóÂÐÂóäÔ°ØöćĂÚèòÚØöć 22 ÙòÚèóÅâ  2012  ĀÂÚāæÂÉñ
ßæõÂÂæòÛÃòĈè Åøî ÃòĈèāæÂÿìÚøîÉñâóîãú¬ØöćÃòĈèāæÂĂÖ­    Ë¬èÈÿèæó
ÂóäÂæòÛÃòĈèÚòĈÚ āæÂÉñăâ¬âöëÚóâßæòÈĀâ¬ÿìæĆÂÜ¨îÈÂòÚÖòèÿîÈ
ÉóÂßæòÈĀâ¬ÿìæĆÂĀæñäòÈëöÖ¬óÈąÉóÂîèÂóé  ë¬èÚÕèÈîóØõÖã°
ÉñĀÝ¬ëÚóâĀâ¬ÿìæĆÂĀæñäòÈëöÅèóâä­îÚëúÈâóãòÈāæÂ    Âóä
ßæõÂÂæòÛÃîÈÃòĈèĀâ¬ÿìæĆÂÚöĈÿÂõÕÃ÷ĈÚ Ô ÃÔñÿèæóĂÕÿèæóìÚ÷ćÈ 
(Ì÷ćÈăâ¬ëóâóä×ØČóÚóãăÕ­è¬óÉñÂõÚÿèæóÚóÚÿØ¬óĂÕîóÉĀÅ¬ 1 
ËòćèāâÈ ìäøîîóÉÿÜ»ÚÿÕøîÚ)  āÕãÂóäßæõÂÂæòÛÃòĈèÃîÈāæÂĀæñ
ÂóäĀÝ¬äòÈëöÃîÈÕèÈîóØõÖã°ÚòĈÚ  îóÉÿÜ»ÚëóÿìÖùĂì­ÿÂõÕÜ¹Îìó
ÕòÈÚöĈ  äñÛÛîõÿæĆÂāØäÚõÂë°ÉČóÚèÚâóÂÉñØČóÈóÚÝõÕÜÂÖõ ÿË¬Ú 
äñÛÛÃöÜÚóèùÙĀæñ computer    äñÛÛáúâõÅù­âÂòÚāäÅĂÚ
ÛääÕóëòÖè°äèâ×÷ÈâÚùêã°Éñî¬îÚĀîæÈ  âöáúÿÃóăàÿßõćâÃ÷ĈÚ    

ÿÂõÕÂóäÿÅæøćîÚØöćÃîÈ
ÿÜæøîÂāæÂĀÝ¬ÚÕõÚăìè
ĀæñĀÝ¬ÚÕõÚ×æ¬â
ëÚóâĀâ¬ÿìæĆÂāæÂ 
(Magnetosphere) Éñ 
î¬îÚĀîæÈ   ÕèÈîóØõÖã°
ÉñĀÝ¬äòÈëöÅæøćÚ
Āâ¬ÿìæĆÂăàà¨óÿßõćâÃ÷ĈÚ 
×÷ÈäñÕòÛîòÚÖäóã
Â¬îĂì­ÿÂõÕâñÿäĆÈÝõèìÚòÈ 
ăÕ­(Ã­îâúæÉóÂ http:// 

ÊóÂĂÚáóßãÚÖä°ÿäøćîÈ                      board.postjung.com)                     

2012 (Øöćâó: www.nasa.gov)                         
                                              

  
ÌúÿÜîä°ÅîâßõèÿÖîä°ĀëÕÈæòÂêÔñÜÂÖõÃîÈëÚóâĀâ¬ÿìæĆÂØòĈÈëîÈ

ÃòĈèÃîÈāæÂ (Ì­óã) ĀæñÂóäÿäöãÈæČóÕòÛÃîÈëÚóâĀâ¬ÿìæĆÂØöćÌòÛÌ­îÚ

ÃîÈāæÂË¬èÈäñìè¬óÈØöćâöÂóäÿÜæöćãÚĀÜæÈÃÚóÕĂìÎ¬ÉóÂÂóäëæòÛ

ÃòĈè (Ãèó)   ( Øöćâó www.nasa.gov   ) 

îã¬óÈăäÂĆÕöĂÚÜäñÿÕĆÚÚöĈ ÚòÂèõØãóéóëÖä°ÉóÂ NASA 
ăÕ­ÿÝãĀßä¬Ý¬óÚ FAQ ĂÚ website è¬ó âöÅèóâÅæ­óãÅæ÷ÈÂòÛ 
Y2K Âæ¬óèÅøî ÿÜ»ÚÜäóÂÐÂóäÔ°ØöćÝ¬óÚâóĀæñÝ¬óÚăÜßä­îâą
ÂòÛÂóäèõÿÅäóñì°ĀæñèóÈĀÝÚäòÛâøîØöćÿßöãÈßî  āÕãèòÚØöć 21 
ÙòÚèóÅâ 2012 ØöćÉñ×÷ÈÚöĈ Éñăâ¬ÿÜ»ÚèòÚëõĈÚëùÕÃîÈāæÂÖóâØöć
äòÛäú­ÂòÚ ĀÖ¬ÉñÿÜ»ÚÿßöãÈèòÚĂÚîöÂìÚ÷ćÈåÕúìÚóèÿØ¬óÚòĈÚ  āÕã
äñÛùè¬ó Éñăâ¬âöëõćÈÿæèä­óãÿÂõÕÃ÷ĈÚÂòÛāæÂĂÚÜ£ 2012   Õóè
ÿÅäóñì°ÕèÈÚöĈëóâóä×ÜäòÛÖòèîãú¬äîÕăÕ­ÕöâóÂè¬ó 4 ßòÚæ­óÚÜ£  
ÚîÂÉóÂÚöĈÚòÂèõØãóéóëÖä°ØöćÿËøćî×øîăÕ­ØòćèāæÂ äú­è¬óÉñăâ¬âöáòã
ÅùÂÅóâāæÂĂÚÜ£ 2012   ĀæñÿÜ¢ÕÿÝãè¬óÜäñÿÕĆÚÚöĈÿäõćâÃ÷ĈÚâó
ÉóÂÂóäØöćËóè Sumarian Å­ÚßÛÕóèÿÅäóñì° Nibiru Ì÷ćÈâöÂóä
ßãóÂäÔ°ĂÚÅäòĈÈĀäÂè¬óÉñßù¬ÈËÚāæÂÿâøćîßåêáóÅâ 2003  
ĀÖ¬ÿâøćîăâ¬âöÿìÖùÂóäÔ°ÚòĈÚÿÂõÕÃ÷ĈÚ           èòÚØöćÉñÿÂõÕÿìÖùÂóäÔ°
ä­óãÉ÷ÈăÕ­ÿæøćîÚâóÿÜ»Ú 21 ÙòÚèóÅâ 2012  ĀæñÿËøćîâāãÈăÜãòÈ
ÉùÕëõĈÚëùÕÃîÈäîÛÜÐõØõÚËóèâóãòÚØöćÖäÈÂòÛèòÚØöć 21 ÙòÚèóÅâ 
2012    NASA ãòÈäñÛùè¬óÂĆÿìâøîÚÂòÛÜÐõØõÚØòćèăÜØöćëõĈÚëùÕ
èòÚØöć 31 ÙòÚèóÅâĀæñÿäõćâÖ­ÚĂìâ¬ĂÚèòÚØöć 1 âÂäóÅâ  ë¬èÚ
ßóãùëùäõãñÚòĈÚÿÜ»ÚèÈÉäÜÂÖõ Ì÷ćÈØùÂąÜäñâóÔ 11 Ü£ÉñâöÅèóâ
äùÚĀäÈâóÂÃ÷ĈÚ āÕãĂÚèÈÉääîÛìÚ­óÉñÜäóÂÐĂÚË¬èÈÜ£ Å.é. 
2012-2014 ĀÖ¬ăÕ­âöÂóäßãóÂäÔ°è¬óÉñÿÜ»ÚèÈÉäÜÂÖõāÕã
ÿÊæöćã Ì÷ćÈăâ¬âöÅèóâÿëöćãÈßõÿéêĂÕąØöćëòâßòÚÙ°ÂòÛÜ£ 2012 Āæñ
ăâ¬âöîñăäĀÖÂÖ¬óÈÉóÂØöćÿÅãÿÂõÕÃ÷ĈÚĂÚîÕöÖ  

ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        &ĪňŗĴŅȮ: www.nasa.gov) 
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http://board.postjung/
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ëáóèñîóÂóéÃîÈÜäñÿØéăØãË¬èÈÜæóãÜ£ 2554  

ĂÚË¬èÈÖ­ÚÿÕøîÚÖùæóÅâ ăÕ­äòÛîõØÙõßæÉóÂä¬îÈâäëùâØöćßóÕÝ¬óÚ
ÛäõÿèÔáóÅÂæóÈ áóÅÖñèòÚîîÂĀæñáóÅĂÖ­ÖîÚÛÚ Āæñ
âäëùâÖñèòÚÖÂÿÊöãÈĂÖ­ßòÕÜÂÅæùâÜäñÿØéăØã   ÉóÂÚòĈÚ
ÛäõÿèÔÅèóâÂÕîóÂóéëúÈÉóÂÜäñÿØéÉöÚăÕ­ĀÝ¬æÈâóÜÂÅæùâ
ÜäñÿØéăØãÖîÚÛÚ ĀæñâäëùâÖñèòÚîîÂÿÊöãÈÿìÚøîÿäõćâßòÕÜÂ
ÅæùâÜäñÿØéăØã Ö¬îÿÚøćîÈ×÷ÈÿÕøîÚÙòÚèóÅâ   āÕãÛäõÿèÔÅèóâ
ÂÕîóÂóéëúÈĀæñâäëùâÖñèòÚîîÂÿÊöãÈÿìÚøîÕòÈÂæ¬óèâöÂČóæòÈ
ĀäÈÿÜ»Úäñãñą  āÕãÿÊßóñĂÚË¬èÈèòÚØöć 21 · 23 ßåéÉõÂóãÚ    
èòÚØöć 11 · 14 ÙòÚèóÅâ ĀæñèòÚØöć 26 · 28 ÙòÚèóÅâ        

æòÂêÔñÕòÈÂæ¬óèØČóĂì­ÛäõÿèÔÜäñÿØéăØãÖîÚÛÚâö
ÞÚÖÂËùÂĂÚË¬èÈÅä÷ćÈĀäÂÃîÈÿÕøîÚÖùæóÅâ      ÉóÂÚòĈÚÞÚĀæñ
îùÔìáúâõæÕæÈ ĀæñâöîóÂóéÿãĆÚØòćèăÜĂÚáóÅÿìÚøîĀæñáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøîÖ¬îÿÚøćîÈ×÷ÈÿÕøîÚßåéÉõÂóãÚ āÕãâöîóÂóé
ìÚóèë¬èÚâóÂĂÚáóÅÿìÚøî    ë¬èÚÿÕøîÚÙòÚèóÅâîùÔìáúâõãòÈ
æÕæÈĀæñâöîóÂóéÿãĆÚØòćèăÜĂÚÜäñÿØéăØãÖîÚÛÚÂòÛâö
îóÂóéìÚóèÿÂøîÛØòćèăÜë¬èÚâóÂĂÚáóÅÿìÚøîĀæñáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøî āÕãÿÊßóñË¬èÈÖòĈÈĀÖ¬èòÚØöć 10 ÙòÚèóÅâ 
ÿÜ»ÚÖ­ÚăÜ    ëČóìäòÛáóÅĂÖ­âöÞÚÖÂËùÂÿÂøîÛÖæîÕË¬èÈ 3 ÿÕøîÚ
ë¬èÚâóÂØóÈÞ¹¼ÈÖñèòÚîîÂÃîÈáóÅÛäõÿèÔÖòĈÈĀÖ¬ÉòÈìèòÕËùâßä
æÈăÜ  āÕãÿÊßóñĂÚË¬èÈèòÚØöć 21 · 23 ßåéÉõÂóãÚâöÞÚìÚòÂ
âóÂìæóãßøĈÚØöćØóÈÞ¹¼ÈÖñèòÚîîÂÃîÈáóÅ 

 
 
 
 
 

 
 
 
 
 

      ÿäÕóä°ĀëÕÈÂæù¬âÞÚÿâøćîèòÚØöć 22 ßåéÉõÂóãÚ 2554 
ÛäõÿèÔáóÅĂÖ­Þ¹¼ÈÖñèòÚîîÂ 

 

ëČóìäòÛáòãÙääâËóÖõĂÚË¬èÈÜæóãÜ£    ÚîÂÉóÂÉñâö
ÚĈČóØ¬èâëúÈÖ¬îÿÚøćîÈÛóÈßøĈÚØöćĂÚÛóÈÉòÈìèòÕÃîÈáóÅÂæóÈ
ÖîÚæ¬óÈ ÂäùÈÿØßâìóÚÅäĀæñÜäõâÔÒæĂÚË¬èÈÿÕøîÚÖùæóÅâ×÷È
Ö­ÚÿÕøîÚÙòÚèóÅâĀæ­è   ãòÈâöäóãÈóÚÅæøćÚÌòÕÞ¹¼ÈĂÚáóÅĂÖ­Þ¹¼È
ÖñèòÚîîÂÛäõÿèÔÉòÈìèòÕÚÅäéäöÙääâäóË ëùäóêÏä°ÙóÚö Ëùâßä
ĀæñÜäñÉèÛÅöäöÃòÚÙ°ĂÚË¬èÈèòÚØöć 25 · 27 ÙòÚèóÅâ   

        ÜäõâóÔÞÚÿÕøîÚÖùæóÅâÖóâáóÅÖ¬óÈąë¬èÚĂìÎ¬ëúÈ
Âè¬óÅ¬óÜÂÖõ ÿè­ÚĀÖ¬áóÅÂæóÈĀæñáóÅĂÖ­ØòĈÈëîÈÞ¹¼ÈØöćÖćČóÂè¬óÅ¬ó
ÜÂÖõ   ë¬èÚÿÕøîÚßåéÉõÂóãÚĀæñÙòÚèóÅâë¬èÚĂìÎ¬ÖćČóÂè¬óÅ¬ó
ÜÂÖõ ãÂÿè­ÚáóÅÿìÚøîØöćëúÈÂè¬óÅ¬óÜÂÖõâóÂÂè¬ó 80%     
ëČóìäòÛîùÔìáúâõÿÊæöćãÿÕøîÚÖùæóÅâĀæñßåéÉõÂóãÚëúÈÂè¬óÅ¬ó
ÜÂÖõØùÂáóÅ   āÕãÿÊßóñÿÕøîÚßåéÉõÂóãÚîùÔìáúâõÿÊæöćãÃîÈ
ÜäñÿØéëúÈÂè¬óÅ¬óÜÂÖõ 1.0 îÈéóÿÌæÿÌöãë ĀæñâöÛóÈßøĈÚØöćëúÈ
Âè¬óÅ¬óÜÂÖõ 2.0-2.5 îÈéóÿÌæÿÌöãë ë¬èÚÿÕøîÚÙòÚèóÅââöÿßöãÈ
áóÅÖñèòÚîîÂÿÊöãÈÿìÚøîØöćÖćČóÂè¬óÅ¬óÜÂÖõÿæĆÂÚ­îã 
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ÜäõâóÔÞÚÖóâáóÅÖ¬óÈ ą ØöćâöÅ¬óëúÈìäøîÖćČóÂè¬óÅ¬óÜÂÖõ (%)                                      
(ÿÕøîÚÖùæóÅâ · ÙòÚèóÅâ  2554) 

îùÔìáúâõÿÊæöćãÖóâáóÅÖ¬óÈ ą ØöćâöÅ¬óëúÈìäøîÖćČóÂè¬óÅ¬óÜÂÖõ  (̄  Ì.)  
(ÿÕøîÚÖùæóÅâ · ÙòÚèóÅâ  2554) 



   
                 
 

ÜäõâóÔÞÚÿÕøîÚÖùæóÅâ (Ì­óã) ßåéÉõÂóãÚ (ÂæóÈ) ÙòÚèóÅâ (Ãèó) 2554 

ÜäõâóÔÞÚØöćÖ¬óÈÉóÂÅ¬óÜÂÖõ (âõææõÿâÖä) ÿÕøîÚÖùæóÅâ (Ì­óã) ßåéÉõÂóãÚ (ÂæóÈ) ÙòÚèóÅâ (Ãèó) 2554 

ÜäõâóÔÞÚÿÕøîÚÖùæóÅâ · ÙòÚèóÅâ 2554  
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ÖñèòÚîîÂÿÊöãÈÿìÚøîÖîÚæ¬óÈ 

ÂæóÈ 

îùÔìáúâõÿÊæöćãäóãèòÚÿÕøîÚÖùæóÅâ · ÙòÚèóÅâ 2554 ëúÈ (+) ÖćČó (-) ÉóÂÅ¬óÜÂÖõÖóâáóÅÖ¬óÈ ą ÃîÈÜäñÿØéăØã 

îùÔìáúâõÿÊæöćãÿÕøîÚÖùæóÅâ · ÙòÚèóÅâ 2554  
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             ÂóäÖõÕÖóâë×óÚÂóäÔ°ÃîÈÜäóÂÐÂóäÔ°ÿîæ ÚöāÎ/æó ÚöÎó ÉóÂÅèóâÝõÕÜÂÖõÃîÈîùÔìáúâõÚĈČóØñÿæĂÚâìóëâùØä
ĀÜÌõà¢ÂÿÃÖéúÚã°ëúÖäØöćÿÂõÕÃ÷ĈÚĂÚË¬èÈÿÕøîÚÖùæóÅâ×÷ÈÙòÚèóÅâ 2554 ßÛè¬óÜäóÂÐÂóäÔ°æó ÚöÎóăÕ­ÂæòÛâóÜäóÂÐîöÂÅäòĈÈìÚ÷ćÈ  
āÕãîùÔìáúâõÝõèÚĈČóØñÿæÛäõÿèÔÖîÚÂæóÈĀæñÕ­óÚÖñèòÚîîÂÃîÈâìóëâùØäĀÜÌõà¢ÂÿÃÖéúÚã°ëúÖäÖćČóÂè¬óÅ¬óÜÂÖõ 1-2 îÈéó

ÿÌæÿÌöãë âóÂÂè¬óĂÚË¬èÈ 3 ÿÕøîÚÂ¬îÚāÕãÿÊßóñĂÚÿÕøîÚ
ßåéÉõÂóãÚ      ë¬èÚÿÕøîÚÙòÚèóÅâîùÔìáúâõÝõèÚĈČóØñÿæ           
ÛäõÿèÔÖîÚÂæóÈĀæñÕ­óÚÖñèòÚîîÂÃîÈâìóëâùØäĀÜÌõà¢Â
ÿÃÖéúÚã°ëúÖäÖćČóÂè¬óÅ¬óÜÂÖõ Ú­îãÂè¬óË¬èÈÿÕøîÚßåéÉõÂóãÚĀÖ¬
ÃãóãßøĈÚØöćâóØóÈÖñèòÚÖÂâóÂÃ÷ĈÚ               ëČóìäòÛæâØöć
äñÕòÛÅèóâëúÈ 850 hPa ( 1,500 ÿâÖä)  Ì÷ćÈÿÜ»ÚæâÅ­ó
ÖñèòÚîîÂ    ØöćßòÕÜÂÅæùâÛäõÿèÔÖîÚÂæóÈĀæñÕ­óÚÖñèòÚÖÂ 

      áóßĀëÕÈîùÔìáúâõÚĈČóØñÿæÖ¬óÈÉóÂÅ¬óÜÂÖõ (̄ Ì)                ÿìÚøîÚ¬óÚÚĈČóâìóëâùØäĀÜÌõà¢ÂÿÃÖéúÚã°ëúÖäĂÚÿÕøîÚÙòÚèóÅâ 
       äñìè¬óÈèòÚØöć 6 ßåéÉõÂóãÚ- 3 ÙòÚèóÅâ 2554               âöÂČóæòÈĀäÈÃ÷ĈÚÂè¬óÿÕøîÚßåéÉõÂóãÚĀæñÿÕøîÚÖùæóÅâ    ë¬èÚØöć
äñÕòÛÅèóâëúÈ 200 hPa (ÜäñâóÔ 10 ÂõāæÿâÖä) ÿÜ»ÚæâÖñèòÚÖÂÂČóæòÈĀäÈÂè¬óÜÂÖõßòÕÜÂÅæùâÛäõÿèÔÿÕöãèÂòÚ             
æòÂêÔñÖ¬óÈąÕòÈÂæ¬óè Û¬ÈÛîÂ×÷Èáóèñæó ÚöÎóĂÚË¬èÈØöćÝ¬óÚâóâöÂČóæòÈî¬îÚ×÷ÈÜóÚÂæóÈ         ĀæñÉóÂÂóäèõÿÅäóñì°
ĀÛÛÉČóæîÈÉóÂìæóãąë×óÛòÚ   ÅóÕè¬óîùÔìáúâõÚĈČóØñÿæÉñÖćČóÂè¬óÅ¬óÜÂÖõĀæñÜäóÂÐÂóäÔ° æó ÚöÎóÉñÜäóÂÐÖ¬îÿÚøćîÈăÜ
ÉÚ×÷ÈÂæóÈÜ£ß.é. 2555   (Øöćâó : www.tmd.go.th) 

 

ÅèóâĀÜäÜäèÚÃîÈæâÿÊæöćã ØöćäñÕòÛ 850 hPa 
èòÚØöć 3 ßåéÉõÂóãÚ- 2 ÙòÚèóÅâ 2554 
 æâÖñèòÚîîÂâöÂČóæòÈĀäÈÂè¬óÜÂÖõ ßòÕÜÂÅæùâÖîÚÂæóÈĀæñ 
Õ­óÚÖñèòÚÖÂÿìÚøîÚ¬óÚÚĈČóâìóëâùØäĀÜÌõà¢ÂÿÃÖéúÚã°ëúÖä 

      ÝæÉóÂÂóäÅóÕÂóäÔ°îùÔìáúâõÚĈČóØñÿæÛäõÿèÔ 
      ÖîÚÂæóÈÃîÈâìóëâùØäĀÜÌõà¢ÂÿÃÖéúÚã°ëúÖä(Nino 3.4) ÉóÂ 
      éúÚã°ßãóÂäÔ°Ö¬óÈą ë¬èÚĂìÎ¬ÅóÕè¬óîùÔìáúâõÝõèÚĈČóØñÿæÉñÖćČó 

ÅèóâĀÜäÜäèÚÃîÈæâÿÊæöćã ØöćäñÕòÛ 200 hPa                                                 Âè¬óÅ¬óÜÂÖõĂÚäñãñÚöĈÖ¬îÿÚøćîÈ×÷ÈÂæóÈÜ£ 2555  
èòÚØöć 3 ßåéÉõÂóãÚ- 2 ÙòÚèóÅâ 2554  æâÖñèòÚÖÂ                                          [Nino 3.4 (5o N - 5o S) (170 - 120 West)] 
ÂČóæòÈĀäÈßòÕÜÂÅæùâÛäõÿèÔÿÕöãèÂòÚ āÕãèõÿÅäóñì° 
ÿìĆÚæòÂêÔñæâìâùÚÿèöãÚØèÚÿÃĆâÚóíõÂóĂÚÌöÂāæÂÿìÚøî 
ĀæñæâìâùÚÿèöãÚÖóâÿÃĆâÚóíõÂóĂÚÌöÂāæÂĂÖ­ 
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ĽĩŇĨŇŀŋĦľĳŌĴŇŐĸŃĮĶŇĴŅĦİĬĨŅĴĳŅėĨƞŅĚȮŕȮĕŀĚĮĶŃŏĪĻœĪĵŒĬĝƞĺĚȮ1ȮŏħŊŀĬĪňŗįƞŅĬĴŅ 
&ĨŋĸŅėĴȮ-ȮīńĬĺŅėĴȮ0332' 

 

ҾҖҹүқ Ҿҭқҹү
җҲҩҳқүү҃ҾҋҷҤ҉

Ҿҭқҹү
ҧ҃Ҵ҉ җҲҩҳқүү҃ ӁҗӥҟӪӭ҉җҲҩҳқүү҃ ӁҗӥҟӪӭ҉җҲҩҳқҗ҃

үҺҕҭҢһңҶҗӆӋҴҙҷӆҬҺҖ җ. .̓ 14.4 18.5 20.0 21.6 20.7 19.9

( °ҍ) Ҡ.Ҥ. 12.0 15.0 17.4 19.3 19.5 19.7

Қ. .̓ 8.0 9.0 13.5 15.0 15.5 19.5

үҺҕҭҢһңҶҬһ҉ҙҷӆҬҺҖ җ. .̓ 36.2 34.5 35.3 35.8 35.7 35.4

( °ҍ) Ҡ.Ҥ. 35.5 35.5 36.3 38.0 36.0 35.1

Қ. .̓ 34.3 33.6 35.1 36.2 33.8 33.8

үҺҕҭҢһңҶҗӆӋҴҬҺҖ җ. .̓ 22.9 23 24.2 24.7 24.1 23.9

ҾҋҧҷӆҤ Ҡ.Ҥ. 19.5 20.9 22.4 23.9 23.9 24.1

( °ҍ) Қ. .̓ 17.1 16.9 19.7 21.7 23.2 23.9

үҺҕҭҢһңҶҬһ҉ҬҺҖ җ. .̓ 31.9 30.7 32.3 32.0 31.6 31.5

ҾҋҧҷӆҤ Ҡ.Ҥ. 32.0 31.6 33.3 33.4 31.4 32.1

( °ҍ) Қ. .̓ 29.8 28.5 30.9 31.3 29.6 31.5

ҝҥҶңҴҕҟқҥҩң җ. .̓ 133.0 182.5 177.0 272.9 241.3 308.0

ҾҋҧҷӆҤ Ҡ.Ҥ. 13.4 5.8 4.9 13.6 277.7 176.5

(ңң.) Қ. .̓ 0.6 0.1 0.8 3.4 312.6 84.7

ҝҥҶңҴҕҟқҬһ҉ҙҷӆҬҺҖ җ. .̓ 112.1 131.4 115.2 183.9 101.4 162.1

Ӂқ 24 ҌҳӆҩӀң҉ Ҡ.Ҥ. 42.8 35.0 45.2 31.3 240.0 93.4

(ңң.) Қ. .̓ 15.1 1.0 8.1 13.4 191.5 83.2

ҊӋҴқҩқҩҳқҟқҗ҃ җ. .̓ 12 12 15 19 20 20

ҾҋҧҷӆҤ Ҡ.Ҥ. 2 2 1 3 15 15

(ҩҳқ) Қ. .̓ 1 1 1 2 15 10
 

ìâóãÿìÖù : ÿÜ»ÚÃ­îâúæÉóÂë×óÚöîùÖùÚõãâèõØãóÂäâîùÖùÚõãâèõØãó ØòĈÈÚöĈăâ¬äèâîùÔìáúâõãîÕÕîã* ìäøî îùÔìáúâõãîÕìÎ­ó** 
  
 
*  îùÔìáúâõãîÕÕîã Åøî îùÔìáúâõÖćČóëùÕØöćÖäèÉèòÕ Ô ÛäõÿèÔãîÕÕîã 
** îùÔìáúâõãîÕìÎ­ó Åøî îùÔìáúâõÖćČóëùÕØöćî¬óÚăÕ­ÉóÂÿØîä°āââõÿÖîä° Ô äñÕòÛĂÛìÎ­óØöćÖòÕëòĈÚ 
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ŏĮŀĶƢŏĞĬĨƢĮĶŇĴŅĦİĬĪňŗĴňėƞŅĽŌĚȮ&)'ȮľĶŊŀĨŗŜŅȮ&Ȯ-Ȯ'ȮĔĺƞŅėƞŅĮĔĨŇĕŀĚĮĶŃŏĪĻœĪĵ,Ȯ 
ėƞŅŏĜĸňŗĵŏėĸŊŗŀĬĪňŗȮ1ȮĮƖ &moving average) &źź,ź) ŐĸŃŐĬĺőĬƟĴĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĝŇĚŏĽƟĬȮ&----' 

ŐĬĺőĬƟĴĮĶŇĴŅĦİĬĕŀĚĮĶŃŏĪĻœĪĵěŅĔĽĩŇĨŇŒĬĶŀĭȮ4/ȮĮƖȮ&ı,Ļ,0272ȮůȮ0332' 
&ĨŋĸŅėĴȮ-ȮīńĬĺŅėĴȮ0332' 

 
ȮȮȮ           ëČóìäòÛÜäõâóÔÞÚÃîÈÜäñÿØéăØãÿÕøîÚÖùæóÅâĂÚäñãñ 5 Ü£ìæòÈÚöĈë¬èÚĂìÎ¬ëúÈÂè¬óÅ¬óÜÂÖõ   āÕãĂÚäñãñãóèßÛè¬ó
âöĀÚèāÚ­âæÕæÈĀæñÿÃ­óĂÂæ­Å¬óÜÂÖõ   ë¬èÚÿÕøîÚßåéÉõÂóãÚÜäõâóÔÞÚĂÚË¬èÈ 10 Ü£ìæòÈÚöĈßÛè¬óë¬èÚĂìÎ¬ÖćČóÂè¬óÅ¬óÜÂÖõÌ÷ćÈ
ëîÕÅæ­îÈÂòÛÜäõâóÔÞÚäñãñãóèØöćâöĀÚèāÚ­âæÕæÈ  ëČóìäòÛÿÕøîÚÙòÚèóÅâË¬èÈ 10 Ü£ìæòÈÚöĈÅ¬îÚÃ­óÈĀÜäÜäèÚāÕãâöÜäõâóÔÞÚ
ëúÈĀæñÖćČóÂè¬óÅ¬óÜÂÖõâóÂËòÕÿÉÚ  ĀÖ¬ĂÚäñãñãóèâöĀÚèāÚ­âÿßõćâÃ÷ĈÚÿæĆÂÚ­îã 
Ȯ 
 . 
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Øöćâó : http://www.ncdc.noaa.gov 
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ĀÝÚØöćĀëÕÈæòÂêÔñáúâõîóÂóéÝõÕÜÂÖõÖóâáúâõáóÅÖ¬óÈ ą ÃîÈāæÂ  

 (Climate Anomalies and Events Map) ÿÕøîÚÖùæóÅâ 2554 

ÂóäÿÜæöćãÚĀÜæÈÃîÈîùÔìáúâõÿÊæöćãÿÕøîÚÂòÚãóãÚ · ßåéÉõÂóãÚÃîÈØòĈÈāæÂ Ì÷ÂāæÂÿìÚøî ĀæñÌöÂāæÂĂÖ­ 
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                          ปัจจัยใด......ก าหนดภมูิอากาศของโลก 
ıĸńĚĚŅĬěŅĔħĺĚŀŅĪŇĨĵƢĪňŗœĴƞœħƟĽŃĪƟŀĬĔĸńĭĽŌƞŀĺĔŅĻȮěŃ

ĩŌĔıŊŘĬįŇĺőĸĔŐĸŃĭĶĶĵŅĔŅĻħŌħĔĸŊĬœĺƟȮ&ĮĶŃĴŅĦȮ02.ȮĺńĨĨƢĨƞŀ
ĨŅĶŅĚŏĴĨĶȮ'ȮȮȮőħĵőĸĔěŃĨƟŀĚĽŃĪƟŀĬĔĸńĭħƟĺĵĔŅĶŐįƞĶńĚĽňėĸŊŗĬĵŅĺ
ŀŀĔœĮŏıŊŗŀĽĴħŋĸĔńĭıĸńĚĚŅĬĪňŗœħƟĶńĭȮȮĞŉŗĚľŅĔőĸĔěŃĨƟŀĚĮĸħĮĸƞŀĵ
ıĸńĚĚŅĬȮ02.ȮȮĺńĨĨƢĨƞŀĨŅĶŅĚŏĴĨĶȮȮŀŋĦľĳŌĴŇĭĬıŊŘĬįŇĺőĸĔěŃĸħĸĚĪňŗȮ
ůȮ/7ȮŀĚĻŅŏĞĸŏĞňĵĽĞŉŗĚŏĮƦĬŀŋĦľĳŌĴŇĪňŗľĬŅĺŏĵŖĬĔĺƞŅŀŋĦľĳŌĴŇěĶŇĚĭĬ
ıŊŘĬįŇĺőĸĔȮ&ŀŋĦľĳŌĴŇŏĜĸňŗĵĕŀĚőĸĔĮĶŃĴŅĦȮ/2ȮŀĚĻŅŏĞĸŏĞňĵĽ'ĞŉŗĚ
ĽŅĴŅĶĩıĭŀŋĦľĳŌĴŇĬňŘœħƟĪňŗĶŃħńĭėĺŅĴĽŌĚȮ3ȮĔŇőĸŏĴĨĶŏľĬŊŀıŊŘĬőĸĔȮȮȮ         

ĔŅĶĪňŗįŇĺőĸĔŀŋƞĬĕŉŘĬŏľĴŅŃĔńĭĔŅĶŀĵŌƞŀŅĻńĵĕŀĚĽŇŗĚĴňĝňĺŇĨ
ŏĬŊŗŀĚěŅĔĴňĔƠŅĞŏĶŊŀĬĔĶŃěĔȮȮĔƠŅĞŏľĸƞŅĬňŘĪŜŅľĬƟŅĪňŗĮƕħĔńŘĬĶńĚĽňėĸŊŗĬ
ĵŅĺĭŅĚĽƞĺĬĪňŗőĸĔĮĸħĮĸƞŀĵŀŀĔĴŅȮȮ&ĶŌƟěńĔŒĬĬŅĴĳŅĺŃŏĶŊŀĬ

ĔĶŃěĔ'ȮȮȮȮĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗĽŜŅėńĠĪňŗĽŋħėŊŀœŀĬŘŜŅŐĸŃ
ėŅĶƢĭŀĬœħŀŀĔœĞħƢȮȮĽƞĺĬœĬőĨĶŏěĬŐĸŃŀŀĔĞŇŏěĬĞŉŗĚŏĮƦĬ
ĽƞĺĬĮĶŃĔŀĭĪňŗĴŅĔĪňŗĽŋħĕŀĚĭĶĶĵŅĔŅĻĬńŘĬœĴƞĴňįĸĔĶŃĪĭĨƞŀĳŅĺŃĬňŘȮȮ
ĔĸƞŅĺŀňĔĬńĵľĬŉŗĚȮŏĴęĪŜŅľĬƟŅĪňŗĮƕħĔńŘĬĶńĚĽňŏľĴŊŀĬĔńĭĔƠŅĞŏĶŊŀĬĔĶŃěĔȮ
ŐĨƞĩŌĔĝħŏĝĵőħĵĔŅĶĽŃĪƟŀĬĔĸńĭĕŀĚĨńĺĴńĬŏŀĚȮȮȮőħĵŏĜĸňŗĵŐĸƟĺŏĴęĴň
ŐĬĺőĬƟĴĪňŗěŃĪŜŅŒľƟĳŌĴŇŀŅĔŅĻŏĵŖĬĸĚȮ&ŐĴƟĺƞŅĭŅĚŐľƞĚěŃĪŜŅŒľƟŀŅĔŅĻ
ŀŋƞĬȮĔĸƞŅĺėŊŀȮŀŅĔŅĻŒĬėŊĬĪňŗĴňŏĴęěŃĴňŐĬĺőĬƟĴŀŋƞĬĔĺƞŅėŊĬĪňŗœĴƞĴňŏĴęȮ
ŏıĶŅŃŏĴęěŃŐįƞĶńĚĽňėĸŊŗĬĵŅĺĔĸńĭĽŌƞıŊŘĬőĸĔ'ȮĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢĪŜŅ
ŒľƟĴňĔŅĶĮƕħĔńŘĬĶŋĬŐĶĚĕŉŘĬȮŏĝƞĬȮĮĶŇĴŅĦĔƠŅĞėŅĶƢĭŀĬœħŀŀĔœĞĨƢŒĬ
ĭĶĶĵŅĔŅĻŏıŇŗĴĕŉŘĬȮ13% ŒĬĵŋėŀŋĨĽŅľĔĶĶĴȮĔŅĶŏįŅœľĴƟĕŀĚ
ŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸŐĸŃĔŅĶĪŜŅĸŅĵĮƙŅȮȮĴĬŋļĵƢěŉĚŏĮƦĬĨńĺĮĶńĭŏĮĸňŗĵĬ
ŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĭĶĶĵŅĔŅĻőĸĔŀĵƞŅĚĴŅĔĴŅĵĞŉŗĚĔŇěĔĶĶĴ
ħńĚĔĸƞŅĺĴňėĺŅĴľĴŅĵŀĵƞŅĚĵńŗĚĵŊĬĨƞŀĳŌĴŇŀŅĔŅĻ 

ȮȮŐĸŃŏĬŊŗŀĚěŅĔőĸĔŏĮƦĬĶŌĮĪĶĚĔĸĴȮȮĭĶŇŏĺĦŏĕĨĶƟŀĬěŉĚ
œħƟĶńĭıĸńĚĚŅĬěŅĔŐĽĚŀŅĪŇĨĵƢĴŅĔĔĺƞŅŒĬŏĕĨĸŃĨŇěŌħĪňŗĽŌĚĕŉŘĬœĮȮȮȮȮĞŉŗĚ 
ȮȮ 
ĔĶŃĪĶĺĚŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶĽŊŗŀĽŅĶ 

ŏĮƦĬĭĶŇŏĺĦĪňŗŐĽĚŀŅĪŇĨĵƢĨĔĩŉĚıŊŘĬŒĬĴŋĴĪňŗĨŗŜŅĔĺƞŅȮȮȮȮȮıĸńĚĚŅĬěŃĩŌĔȮȮ 
ĩƞŅĵŏĪěŅĔĭĶŇŏĺĦŏĽƟĬĻŌĬĵƢĽŌĨĶœĮĵńĚĸŃĨŇěŌħĪňŗĽŌĚĔĺƞŅįƞŅĬĶŃĭĭĔŅĶ
ľĴŋĬŏĺňĵĬĕŀĚĴľŅĽĴŋĪĶŐĸŃĭĶĶĵŅĔŅĻĶĺĴĩŉĚĶŃĭĭĨƞŅĚŕĕŀĚıŅĵŋȮȮȮ
ėĺŅĴĶƟŀĬŐİĚȮ&Latent Heat) ĪňŗœħƟěŅĔĔŅĶĶŃŏľĵěŅĔĪŃŏĸľĶŊŀ
ıŊŘĬħŇĬěŃĩŌĔĮĸħĮĸƞŀĵŀŀĔœĮħƟĺĵŏĴŊŗŀœŀĬŘŜŅĔĸńŗĬĨńĺŏĮƦĬŏĴęȮȮȮĔŅĶ
ľĴŋĬŏĺňĵĬĕŀĚĭĶĶĵŅĔŅĻŒĬŏĭŊŘŀĚĨƟĬěŃĩŌĔĕńĭŏėĸŊŗŀĬěŅĔėĺŅĴĶƟŀĬ
ŐİĚĬňŘȮĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶľĴŋĬŏĺňĵĬĕŀĚĭĶĶĵŅĔŅĻěŃĴňĴŅĔŒĬ
ĴľŅĽĴŋĪĶįƞŅĬĔĶŃŐĽĸĴĭĶŇŏĺĦŏľĬŊŀĬƞŅĬĬŘŜŅĴľŅĽĴŋĪĶŐĸŃįƞŅĬ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŋĦľĳŌĴŇįŇĺĬŘŜŅȮȮȮȮ 

ĸńĔļĦŃĔŅĶľĴŋĬĕŀĚőĸĔĪŜŅŒľƟĶŌĮŐĭĭĔŅĶľĴŋĬŏĺňĵĬĕŀĚ
ĭĶĶĵŅĔŅĻŏĮƦĬœĮŒĬŐĬĺĨŃĺńĬŀŀĔ-ĨŃĺńĬĨĔĴŅĔĔĺƞŅŏľĬŊŀ-ŒĨƟȮ
ĔĶŃŐĽĸĴĨŃĺńĬĨĔĪňŗŀĵŌƞŒĬĭĶŇŏĺĦŏĕĨĸŃĨŇěŌħĔĸŅĚŏĮƦĬĶŃĭĭŀŅĔŅĻ
ĕĬŅħŒľĠƞĪňŗĩƞŅĵŏĪėĺŅĴĶƟŀĬĽŌƞĭĶŇŏĺĦĕńŘĺőĸĔȮŒĬĸńĔļĦŃĕŀĚĔŅĶ
ŏėĸŊŗŀĬĪňŗĕŀĚĶŃĭĭėĺŅĴĔħŀŅĔŅĻĽŌĚŐĸŃėĺŅĴĔħŀŅĔŅĻĨŗŜŅĶĺĴĩŉĚ
ėĺŅĴĽńĴıńĬīƢĕŀĚĶŃĭĭħńĚĔĸƞŅĺĔńĭŐĬĺĮŃĪŃŀŅĔŅĻŏĵŖĬŐĸŃŐĬĺ
ĮŃĪŃŀŅĔŅĻŀŋƞĬȮȮȮȮėĺŅĴŐĨĔĨƞŅĚĕŀĚŀŋĦľĳŌĴŇĶŃľĺƞŅĚĴľŅĽĴŋĪĶ
ŐĸŃŐįƞĬħŇĬĮĶŃĔŀĭĔńĭŏĪŊŀĔŏĕŅŐĸŃŐįƞĬĬŘŜŅŐĕŖĚĪňŗŏĮƦĬĨńĺĕĺŅĚĔńŘĬȮ
ĪŜŅŒľƟėĸŊŗĬĭĶĶĵŅĔŅĻħńĚĔĸƞŅĺĴňŐĬĺőĬƟĴěŃĴňĸńĔļĦŃœĮĨŅĴ
ĳŌĴŇĻŅĽĨĶƢĕŀĚĴľŅĽĴŋĪĶŐĸŃŏĪŊŀĔŏĕŅȮȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĸńĔļĦŃ
ĨƞŅĚŕĕŀĚĶŃĭĭĳŌĴŇŀŅĔŅĻȮŏĝƞĬȮĕĬŅħĕŀĚŐįƞĬĬŘŜŅŐĕŖĚȮĝĬŇħŐĸŃĔŅĶ
ĔĶŃěŅĵĕŀĚıŊĝıńĬīŋƢľĶŊŀŀŋĦľĳŌĴŇĕŀĚĭĶĶĵŅĔŅĻľĶŊŀĴľŅĽĴŋĪĶȮĵńĚ
ĽƞĚįĸĔńĭĸńĔļĦŃĔŅĶľĴŋĬŏĺňĵĬĕŀĚĭĶĶĵŅĔŅĻŐĸŃĴľŅĽĴŋĪĶħƟĺĵȮȮȮȮȮȮȮ 
ȮȮȮȮȮȮȮȮȮȮȮȮȮĬŀĔěŅĔĬňŘĵńĚĴňľĸŅĵĔĸœĔĕŀĚįĸĽŃĪƟŀĬĔĸńĭŒĬĶŃĭĭ
ĳŌĴŇŀŅĔŅĻĪňŗĽŅĴŅĶĩŏıŇŗĴȮ(įĸĪŅĚĭĺĔ'ȮľĶŊŀĸħȮ&įĸĪŅĚĸĭ'Ȯ
įĸĔĶŃĪĭĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĨńĺįĸńĔħńĬĳŌĴŇŀŅĔŅĻȮŏĝƞĬȮŏĴŊŗŀĴňĔŅĶ
ŏıŇŗĴĕŉŘĬĕŀĚĳŅĺŃŏĶŊŀĬĔĶŃěĔȮȮĳŌĴŇŀŅĔŅĻĕŀĚőĸĔěŃŀŋƞĬĕŉŘĬȮľŇĴŃ
ŐĸŃĬŘŜŅŐĕŖĚěŃŏĶŇŗĴĸŃĸŅĵȮȮĔŅĶĸŃĸŅĵĬňŘĪŜŅŒľƟıŊŘĬħŇĬŐĸŃĬŘŜŅĪňŗĮĔėĸŋĴ
ħƟĺĵľŇĴŃŐĸŃĬŘŜŅŐĕŖĚĴňĽňŏĕƟĴĕŉŘĬȮȮıŊŘĬįŇĺĪňŗŏĕƟĴĬňŘěŃħŌħĞńĭėĺŅĴĶƟŀĬ
ěŅĔħĺĚŀŅĪŇĨĵƢœħƟĴŅĔĕŉŘĬĪŜŅŒľƟĶƟŀĬĕŉŘĬŐĸŃĸŃĸŅĵĴŅĔĵŇŗĚĕŉŘĬȮŏĔŇħ
ĔĸœĔĔŅĶĽĶƟŅĚŏĽĶŇĴħƟĺĵĨńĺŏŀĚȮȮĔŅĶĽŃĪƟŀĬŐĸŃĺĬĔĸńĭĬňŘĶŌƟěńĔħňŒĬ
ĬŅĴĕŀĚĔŅĶĽŃĪƟŀĬĔĸńĭŀńĸĭňőħȮȮȮĞŉŗĚĪŜŅŒľƟŀŅĔŅĻŀŋƞĬĕŉŘĬěŅĔĔŅĶ
ŏıŇŗĴĕŉŘĬĕŀĚĔƠŅĞŏĶŊŀĬĔĶŃěĔ ȮȮħńĚĬńŘĬȮĔŅĶėƟĬıĭŐĸŃĔŅĶŏĕƟŅŒěįĸ
ĽŃĪƟŀĬĔĸńĭĳŌĴŇŀŅĔŅĻĪňŗĩŌĔĨƟŀĚȮěŉĚŏĮƦĬĽŇŗĚĪňŗĬńĔĺŇĪĵŅĻŅĽĨĶƢĸƟĺĬ
ĴŋƞĚŏĬƟĬŒĬĚŅĬĺŇěńĵŏıŊŗŀœĕĮƤĠľŅėĺŅĴĞńĭĞƟŀĬĕŀĚĳŌĴŇŀŅĔŅĻőĸĔźź, 
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