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Abstract 
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This future climate projection for mainland Southeast Asia is the simulation of future 

climate at high resolution of grid size 20x20 km. and covers baseline period from the year 1960 · 
1999, which can be used for comparison, and the future period covers the year 2010 · 2099. 
The simulation of this climate scenario is based simulation by PRECIS (Providing REgional 
Climates for Impacts Studies) regional climate model and used Global Circulation Model (GCM) 
ECHAM4 dataset as initial data for calculation. The simulation covers the Intergovernmental 
Panel on Climate Change (IPCC) emission scenarios A2 and B2. The simulation operation is 
based on multiple personal computer systems, which run the simulation for different period in 
parallel and the result from each system is assembled together when the simulation is 
completed. Result from the simulation operation provides high resolution future climate 
projection for Thailand and surrounding countries up to the end of the century. The result from 
PRECIS model was post-processed by rescaling technique in order to derive the final result that 
is more in-line with the observed weather data. The final result of future climate projection shows 
trend of increasing temperature throughout Thailand, especially in the central plain of Chao 
Phraya river basin and lower part of north-eastern region. Hot period over the year will also be 
longer in the future. Total annual precipitation may fluctuate in the early part of the century but 
the projection shows clear trend of increasing precipitation from middle of the century onward, 
especially in the area near Mekong River as well as the southern region, except the western 
border where future precipitation may remain almost unchanged. Change in wind speed and 
wind direction can be detected in the coastal zone, where south-west wind speed may increase 
by 3-5% in the future. 
 
Keywords: climate change, Thailand, climate scenario, PRECIS, ECHAM4 
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ÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ A2 

Āæñ B2 Ô ÖČóĀìÚ¬ÈÃîÈë×óÚöÖäèÉèòÕÖ¬óÈ ą ÉČóÚèÚ 24 ë×óÚö 183 
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ÛØëäùÜã¬î 

 

ÂóäÅóÕÂóäÔ°ëáóßáúâõîóÂóéîÚóÅÖÃîÈßøĈÚØöćÿîÿÌöãÖñèòÚîîÂÿÊöãÈĂÖÚöĈ ÿÜ»ÚÝæÉóÂÂóäé÷ÂêóáóãĂÖ
āÅäÈÂóäèõÉòã ´Climate Change in Southeast Asia and Assessment on Impact, Vulnerability and Adaptation on 
Rice Production and Water Resourceµ Ì÷ćÈÿÜ»Úë¬èÚìÚ÷ćÈÃîÈāÅäÈÂóäßòÓÚóÃöÕÅèóâëóâóä×ĂÚÂóäèõÉòãÕóÚÂóä
ÿÜæöćãÚĀÜæÈÃîÈāæÂ CAPaBLE Program āÕã  Asia-Pacific Network for Global Change Research (APN) Āæñ
āÅäÈÂóäèõÉòã ẤóäÉČóæîÈëáóßáúâõîóÂóéîÚóÅÖëČóìäòÛÜäñÿØéăØãĀæñßøĈÚØöćÃóÈÿÅöãÈµ áóãĂÖÂóäëÚòÛëÚùÚÃîÈ
ëČóÚòÂÈóÚÂîÈØùÚëÚòÛëÚùÚÂóäèõÉòã (ëÂè.) ë¬èÚìÚ÷ćÈÃîÈÂóäé÷ÂêóáóãĂÖāÅäÈÂóäèõÉòãØòĈÈëîÈÚöĈÿÜ»ÚÂóäÉòÕØČóÂóäÉČóæîÈ
ëáóßáúâõîóÂóéäóãèòÚĂÚîÚóÅÖĂÚË¬èÈÅäõëÖ°éòÂäóË 2010 ×÷È 2099 āÕãÿÜ»ÚÂóäÉČóæîÈëáóßáúâõîóÂóéØöćâöÅèóâ
æñÿîöãÕÿËõÈßøĈÚØöćëúÈ ĀæñÅäîÛÅæùâßøĈÚØöćÿîÿÌöãÖñèòÚîîÂÿÊöãÈĂÖÿßøćîĂìÿÂõÕÅèóâÿÃóĂÉ×÷ÈĀÚèāÚâÃîÈÂóäÿÜæöćãÚĀÜæÈ
ëáóßáúâõîóÂóéĂÚáúâõáóÅÚöĈîòÚÿÚøćîÈâóÉóÂÝæÃîÈáóèñāæÂäîÚ ÿßøćîĂìÿÂõÕÝæÂóäé÷ÂêóØöćëóâóä×ÚČóăÜĂËé÷ÂêóÖ¬îĂÚ
ÿäøćîÈÝæÂäñØÛÃîÈÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéÖ¬îäñÛÛĀæñáóÅë¬èÚÖ¬óÈ ą ĂÚÜäñÿØéăØãĀæñáúâõáóÅÿîÿÌöã
ÖñèòÚîîÂÿÊöãÈĂÖ äèâ×÷ÈÝæÂäñØÛÖ¬óÈą ØöćîóÉÿÂõÕÃ÷ĈÚÃóâÃîÛÿÃÖßäâĀÕÚÃîÈÜäñÿØéÖ¬óÈ ą ĂÚáúâõáóÅÕèã ÿßøćîØöćÉñăÕ
ÚČóăÜëú¬Âóäé÷Âêó×÷ÈáóèñÿëöćãÈÖ¬îÅèóâÿÕøîÕäîÚĀæñĀÚèØóÈÂóäÜäòÛÖòèÖ¬îë×óÚÂóäÔ°îÚóÅÖÖ¬îăÜ 

ÂóäÉČóæîÈë×óÚÂóäÔ°ëáóßáúâõîóÂóéîÚóÅÖĂÚāÅäÈÂóäÚöĈÿÜ»ÚÂóäÉČóæîÈëáóßîóÂóéØöćâöÅèóâæñÿîöãÕÿËõÈ
ßøĈÚØöćĂÚæòÂêÔñÖóäóÈ (grid) ÃÚóÕ 0.22°  Āæñ rescale ÿÜ»ÚÃÚóÕ 0.2º ìäøî ÜäñâóÔ 20 ÂõāæÿâÖä ÂóäÕČóÿÚõÚÂóä
ÉČóæîÈë×óÚÂóäÔ°ëáóßáúâõîóÂóéîÚóÅÖăÕĂËĀÛÛÉČóæîÈØóÈÅÔõÖéóëÖä° PRECIS (Providing REgional Climates 
for Impacts Studies) (http://precis.metoffice.com/) Ì÷ćÈßòÓÚóÃ÷ĈÚāÕã Hadley Centre for Climate Prediction and 
Research, The Met Office ÜäñÿØéîòÈÂåê ØòĈÈÚöĈăÕĂËËùÕÃîâúæ Global dataset ECHAM4 GCM ÿÜ»ÚÃîâúæßøĈÚÑóÚĂÚ
ÂóäÅČóÚèÔ ĀæñÿÚøćîÈÉóÂÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈÅÔõÖéóëÖä°ØöćâöÅèóâæñÿîöãÕëúÈÚöĈÿÜ»ÚÈóÚØöćĂËÿèæóÅČóÚèÔëúÈâóÂ 
ÕòÈÚòĈÚÂóäÕČóÿÚõÚÂóäÉ÷ÈÿÜ»ÚÂóäÅČóÚèÔāÕãĂËäñÛÛ personal computer ìæóãäñÛÛÃÚóÚÂòÚ āÕãØöćÉñÚČóÝæØöćăÕâóëäùÜ
äèâÂòÚîöÂÅäòĈÈìÚ÷ćÈ1 

ÝæÉóÂÂóäÕČóÿÚõÚÂóäëóâóä×ëäùÜăÕè¬ó ĀÛÛÉČóæîÈÿËõÈÖòèÿæÃ PRECIS ëóâóä×ØČóÈóÚăÕÿÜ»Úîã¬óÈÕöÂòÛ
ÿÅäøćîÈâøîØöćâöîãú¬ ØòĈÈÚöĈăÕĂìÝæÂóäÅóÕìâóãæòÂêÔñáúâõîóÂóéØöćÉñÿÂõÕÃ÷ĈÚăÜÉÚ×÷ÈÜæóãéÖèääêÚöĈ Ì÷ćÈëóâóä×ÚČóâóĂË
ÿÜ»ÚÃîâúæÖòĈÈÖÚëČóìäòÛÂóäé÷ÂêóĂÚÕóÚîøćÚą Ö¬îăÜăÕîöÂ āÕãÿÊßóñîã¬óÈãõćÈ ĂÚÂóäé÷Âêó ĀæñèõÿÅäóñì°ÝæÂäñØÛĂÚÕóÚ
Ö¬óÈą ĀÖ¬îã¬óÈăäÂĆÖóâ ÝæØöćăÕÉóÂÂóäÅČóÚèÔāÕã PRECIS model Āæñ Global dataset ECHAM4 GCM  ÂĆãòÈâöÅèóâ

                                                             

1 ÂóäĀÛ¬ÈÂóäÅČóÚèÔîîÂÿÜ»ÚË¬èÈąÚöĈ ĀâÉñĂìÝæØöćĀÖÂÖ¬óÈăÜÉóÂÂóäÅČóÚèÔîã¬óÈÖ¬îÿÚøćîÈăÜÛóÈ ĀÖ¬ÅèóâÿìĆÚÃîÈ
ÝúÿËöćãèËóÎÉóÂ Hadley Centre ÿìĆÚè¬óÚ¬óÉñÿÜ»ÚĀÚèØóÈØöćÿìâóñëâÂòÛÃîÉČóÂòÕÕóÚÿèæó āÕãÝæØöćăÕäòÛăâ¬Ú¬óÉñÖ¬óÈÂòÚ
âóÂÚòÂ ØòĈÈÚöĈĂìÂČóìÚÕĂìĀÛÛÉČóæîÈØČóÂóäÅČóÚèÔÂ¬îÚÿèæóØöćÉñÚČóăÜĂËÉäõÈ 2 Ü£ÿßøćîĂìĀÛÛÉČóæîÈăÕÿÃóëú¬áóèñëâÕùæã°
ÃîÈÃîâúæÿäõćâÖÚ 
 



2 

 

ÅæóÕÿÅæøćîÚîãú¬ÛóÈāÕãÃîÉČóÂòÕÃîÈÖòèĀÛÛÉČóæîÈÿËõÈÖòèÿæÃ (climate model) ÚöĈÿîÈ ĀæñËùÕÃîâúæÖòĈÈÖÚ GCM ØöćăÕ
ÅČóÚèÔĂÚÅèóâæñÿîöãÕÖćČóÿßøćîĂìÅäîÛÅæùâßøĈÚØöćØòćèāæÂ ÕòÈÚòĈÚØóÈÅÔñØČóÈóÚÉ÷ÈăÕßòÓÚóèõÙöÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ
ÃîÈÝæÉóÂĀÛÛÉČóæîÈ PRECIS ÚöĈ ÕèãèõÙöÂóäØöćÿäöãÂè¬ó ́ Rescaleµ 

ÝæÂóäÅóÕÂóäÔ°ëáóßáúâõîóÂóéæ¬èÈìÚóÖóâāÅäÈÂóäÚöĈ ëóâóä×ëäùÜÅóÕìâóãÂóäÿÜæöćãÚĀÜæÈæòÂêÔñ
áúâõîóÂóéĂÚßøĈÚØöćÜäñÿØéăØãăÕāÕãëòÈÿÃÜ ÕòÈÚöĈ 

¶ îùÔìáúâõëúÈëùÕ  áóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâ
ĀÛÛ A2 ßÛè¬óîùÔìáúâõëúÈëùÕÿÊæöćãĂÚÜäñÿØéăØãĂÚË¬èÈÖÚéÖèääê ăâ¬ăÕÿÜæöćãÚĀÜæÈăÜÉóÂË¬èÈÜæóãéÖèääê
Â¬îÚâóÂÚòÂ Âæ¬óèÅøî áóÅÿìÚøîÖîÚÛÚâöîùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ÜäñâóÔ 29-33 îÈéóÿÌæÿÌöãë ĀÖ¬Éñ
ÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-35 îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääê ßøĈÚØöćáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÌ÷ćÈÉñâö
îùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ÜäñâóÔ 31-33 îÈéóÿÌæÿÌöãë ÉñÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-37 îÈéóÿÌæÿÌöãë
ĂÚË¬èÈÜæóãéÖèääê  ë¬èÚáóÅÿìÚøîÖîÚæ¬óÈ áóÅÂæóÈ áóÅÖñèòÚîîÂ Āæñ ßøĈÚØöćë¬èÚĂìÎ¬ÃîÈáóÅĂÖÌ÷ćÈÉñâö
îùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ĂÚË¬èÈÖÚéÖèääêÜäñâóÔ 33-35 îÈéóÿÌæÿÌöãë ÉñÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-
37 îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääê  ë¬èÚëáóßîùÔìáúâõëúÈëùÕĂÚîÚóÅÖáóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈ
Â®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ B2 ÂĆÿÜ»ÚăÜĂÚØõéØóÈØöćÿßõćâëúÈÃ÷ĈÚĂÚÿÂøîÛØùÂ
ßøĈÚØöćĂÚÜäñÿØéăØãÿË¬ÚÂòÚ ĀÖ¬ÿßõćâëúÈÃ÷ĈÚĂÚäñÕòÛØöćÖćČóÂè¬ó A2 ÿæĆÂÚîã ĂÚë¬èÚÃîÈäñãñÿèæóØöćâöîóÂóéäîÚĂÚ
äîÛÜ£ ìäøîèòÚØöćâöîùÔìáúâõëúÈëùÕÿØ¬óÂòÛìäøîëúÈÂè¬ó 35 îÈéóÿÌæÿÌöãëÚòĈÚ ÝæëäùÜĀëÕÈĂìÿìĆÚè¬ó ĂÚË¬èÈÜæóã
éÖèääêØöćÝ¬óÚâó ÛäõÿèÔØöćâöÉČóÚèÚèòÚØöćâöîóÂóéäîÚâóÂØöćëùÕîãú¬ĂÚÛäõÿèÔáóÅÂæóÈĀæñÖîÚÂæóÈÃîÈáóÅĂÖ 
āÕãâöÉČóÚèÚèòÚØöćâöîóÂóéäîÚãóèÚóÚ×÷ÈÜäñâóÔ 5-6 ÿÕøîÚÖ¬îÜ£ ĀæñÚóÚâóÂ×÷È 7-8 ÿÕøîÚÖ¬îÜ£ĂÚÛóÈßøĈÚØöć 
ë¬èÚáóÅÿìÚøîĀæñáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÉñâöåÕúäîÚãóèÚóÚÜäñâóÔ 3-4 ÿÕøîÚÖ¬îÜ£ĂÚË¬èÈÖÚéÖèääêÚöĈ 
ÝæÉóÂÂóäÅóÕìâóãĀëÕÈĂìÿìĆÚè¬óåÕúäîÚÉñãøÕãóèÃ÷ĈÚĂÚÿÂøîÛØùÂßøĈÚØöćĂÚÜäñÿØéăØã Ì÷ćÈîóÉãóèÚóÚÃ÷ĈÚ
Âè¬óÿÕõâ×÷È 2-3 ÿÕøîÚĂÚË¬èÈÜæóãéÖèääêÚöĈ 

¶ îùÔìáúâõÖćČóëùÕ  ĂÚË¬èÈÖÚéÖèääêÚöĈ îùÔìáúâõäóãèòÚÖćČóëùÕÿÊæöćãÃîÈßøĈÚØöćë¬èÚĂìÎ¬ÃîÈáóÅÿìÚøîĀæñáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøî Éñîãú¬ĂÚË¬èÈ 20-22 îÈéóÿÌæÿÌöãë ëČóìäòÛßøĈÚØöćáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÖîÚæ¬óÈ áóÅ
ÂæóÈ ĀæñáóÅÖñèòÚîîÂÖæîÕÉÚáóÅĂÖ ÉñâöîùÔìáúâõäóãèòÚÖćČóëùÕÿÊæöćãÖæîÕÜ£ÜäñâóÔ 22-24 îÈéó
ÿÌæÿÌöãë āÕãØöćßøĈÚØöćÛóÈë¬èÚĂÚáóÅĂÖÉñâöîùÔìáúâõäóãèòÚÖćČóëùÕÿÊæöćãØöćëúÈÂè¬óÚòĈÚÿæĆÂÚîã ëáóßÂóä
ÿÜæöćãÚĀÜæÈáúâõîóÂóéĂÚîÚóÅÖĀëÕÈĂìÿìĆÚè¬óßøĈÚØöćØòćèÜäñÿØéăØãâöĀÚèāÚâØöćîùÔìáúâõäóãèòÚÖćČóëùÕÿÊæöćãÉñ
ÿßõćâëúÈÃ÷ĈÚ Ì÷ćÈîóÉÿßõćâëúÈÃ÷ĈÚ 3-4 îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääêáóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈÂ®óÌ
ÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ A2 Ì÷ćÈáóãĂÖë×óÚÂóäÔ°ĀÛÛ B2 îùÔìáúâõäóãèòÚ
ÖćČóëùÕÿÊæöćãÖæîÕÜ£ÂĆâöĀÚèāÚâØöćÿßõćâëúÈÃ÷ĈÚÿË¬ÚÂòÚ ĀÖ¬ÿÜ»ÚăÜĂÚäñÕòÛØöćÖćČóÂè¬ó Âæ¬óèÅøî ÜäñâóÔ 2-3 îÈéó
ÿÌæÿÌöãë ĂÚë¬èÚÃîÈäñãñÿèæóØöćâöîóÂóéÿãĆÚĂÚäîÛÜ£āÕãÿÊæöćãÚòĈÚ ĂÚË¬èÈÖÚéÖèääêÚöĈ ßøĈÚØöćáóÅÿìÚøîĀæñáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøîÖîÚÛÚÉñâöÉČóÚèÚèòÚØöćîùÔáúâõÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãë ãóèÚóÚØöćëùÕÜäñâóÔ 1-2.5 
ÿÕøîÚ āÕããòÈÅÈâößøĈÚØöćØöćâöîùÔìáúâõÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãë ãóèÚóÚÂè¬ó 2 ÿÕøîÚÜäóÂÐĂìÿìĆÚîãú¬ØóÈÖîÚÛÚ
ÃîÈßøĈÚØöć ĀÖ¬äñãñÿèæóØöćâöîóÂóéÿãĆÚÚöĈÉñìÕëòĈÚæÈ āÕãÿäõćâÿìĆÚăÕÖòĈÈĀÖ¬Ë¬èÈÂæóÈéÖèääêĀæñÿìĆÚăÕîã¬óÈËòÕÿÉÚ
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ĂÚË¬èÈÜæóãéÖèääê áóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñ
ëòÈÅâĀÛÛ A2 ØòĈÈÚöĈßøĈÚØöćØöćÉñâöîùÔìáúâõÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãë Éñÿìæøîîãú¬ÿßöãÈÖóâßøĈÚØöćÿØøîÂÿÃóÛóÈĀì¬È
ÿØ¬óÚòĈÚ îã¬óÈăäÂĆÖóâë×óÚÂóäÔ°áóãĂÖÂóäÿÜæöćãÚĀÜæÈĀÛÛ B2 ÉñÿÜæöćãÚÚîãÂè¬ó āÕãÛóÈë¬èÚÃîÈ
áóÅÿìÚøîÖîÚÛÚĀæñáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÖîÚÛÚãòÈÅÈâöäñãñÿèæóØöćîóÂóéÿãĆÚÜäñâóÔ 1 ÿÕøîÚîãú¬ÛóÈ 
ĀÖ¬ßøĈÚØöćÕòÈÂæ¬óèÂĆâöĀÚèāÚâæÕæÈ 

¶ ÜäõâóÔÚĈČóÞÚ ÝæëäùÜÂóäÅČóÚèÔĀëÕÈĂìÿìĆÚè¬óÜäõâóÔÚĈČóÞÚÿÊæöćãäóãÜ£âöĀÚèāÚâÿßõćâëúÈÃ÷ĈÚĂÚØòćèØùÂáóÅÃîÈ
ÜäñÿØéăØãØòĈÈĂÚÕóÚÜäõâóÔĀæñÂóäÂäñÉóãÖòèÃîÈßøĈÚØöćØöć âöÉČóÚèÚÞÚÖÂÿßõćââóÂÃ÷ĈÚ āÕãÿÊßóñîã¬óÈãõćÈ 
ĂÚË¬èÈÜæóãéÖèääê ĂÚë¬èÚÃîÈÉČóÚèÚèòÚØöćÞÚÖÂĂÚäîÛÜ£ Ì÷ćÈĂËÿÂÔÒ°ÂóäßõÉóäÔóĂÚäóãÈóÚÊÛòÛÚöĈßîĂìÿÂõÕ
ÅèóâÿÃóĂÉāÕãëòÈÿÃÜ Åøî èòÚØöćâöÞÚÖÂÿÂõÚÂè¬ó 3 âõææõÿâÖäÃ÷ĈÚăÜ ÝæëäùÜÂóäÅČóÚèÔĀëÕÈĂìÿìĆÚè¬óÉČóÚèÚèòÚØöć
ÞÚÖÂÿÊæöćãĂÚĀÖ¬æñÜ£ĂÚÿÂøîÛØùÂßøĈÚØöćãòÈÅÈĂÂæÿÅöãÈÂòÛØöćÿÅãÿÜ»ÚâóĂÚîÕöÖ Ì÷ćÈĀëÕÈĂìÿìĆÚ×÷ÈæòÂêÔñĀæñÅèóâ
ãóèÚóÚÃîÈåÕúÞÚØöćîóÉÉñÿÜ»ÚăÜăÕĂÚîÚóÅÖè¬óãòÈÅÈăâ¬ÿÜæöćãÚĀÜæÈăÜÉóÂØöćÿÅãÿÜ»Úîãú¬âóÂÚòÂ ÉóÂÃîâúæØöć
ÿÂöćãèÃîÈÂòÛÜäõâóÔÚĈČóÞÚØòĈÈ 2 ËùÕ ĀëÕÈĂìÿìĆÚè¬óÜäñÿØéăØãĂÚîÚóÅÖÉñâöåÕúÞÚØöćãòÈÅÈÅèóâãóèÚóÚ
ÜäñâóÔÿË¬ÚØöćÿÜ»Úîãú¬ĂÚÜ¹ÉÉùÛòÚ   ĀÖ¬ÜäõâóÔÚĈČóÞÚĂÚĀÖ¬æñÜ£ÃîÈÿÂøîÛØùÂßøĈÚØöćÉñÿßõćâÃ÷ĈÚ Ì÷ćÈîóÉÉñÛ¬ÈËöĈè¬ó
ÜäõâóÔÚĈČóÞÚØöćÖÂĂÚĀÖ¬æñÅäòĈÈĂÚîÚóÅÖÉñÿßõćâëúÈÃ÷ĈÚìäøîîóÉÉñÿäöãÂăÕè¬óÞÚØöćÖÂĀÖ¬æñÅäòĈÈÉñÖÂìÚòÂâóÂÃ÷ĈÚ
Âè¬óØöćÿÜ»ÚâóĂÚîÕöÖ Ì÷ćÈìâóã×÷ÈÅèóâÿëöćãÈÖ¬îáóèñÚĈČóØ¬èâÊòÛßæòÚ ÚĈČóìæóÂ ĀæñáòãÙääâËóÖõØöćÉñÿÂõÕÖóââó
ÉóÂîùØÂáòãîöÂìæóãËÚõÕ 

¶ ØõéØóÈĀæñÅèóâÿäĆèæâ  ëäùÜÝæÂóäÅČóÚèÔØöćăÕĀëÕÈĂìÿìĆÚè¬óßøĈÚØöćÖîÚÛÚÃîÈÜäñÿØéØöćîãú¬æ÷ÂÿÃóăÜĂÚ
ĀÝ¬ÚÕõÚăÕĀÂ¬ áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈÖîÚÛÚ ĂÚäîÛ 100 Ü£ÃóÈìÚóăâ¬âöÂóä
ÿÜæöćãÚĀÜæÈäúÜĀÛÛÃîÈÂóäßòÕÜÂÅæùâÃîÈæââóÂÚòÂ āÕãØõéØóÈÃîÈæâØöćßòÕÜÂÅæùâäèâ×÷ÈÂóäĀÉÂĀÉÈ
Åèóâ×öćÃîÈÅèóâÿäĆèæâĂÚË¬èÈÖ¬óÈąãòÈÅÈâöÅ¬óÿÊæöćãĂÂæÿÅöãÈÂòÛØöćÿÅãÿÜ»ÚâóĂÚîÕöÖ ÂóäÿÜæöćãÚĀÜæÈØöćÿÂõÕÂòÛ
ØõéØóÈĀæñÅèóâÿäĆèÃîÈæâØöćßòÕÜÂÅæùâÿäõćâÜäóÂÐÃ÷ĈÚĂÚßøĈÚØöćĂÂæËóãÞ¹¼ÈÖòĈÈĀÖ¬ÛäõÿèÔáóÅÂæóÈÖîÚæ¬óÈĀæñ
áóÅÖñèòÚîîÂ āÕãÉñÿìĆÚăÕè¬óØõéØóÈĀæñÅèóâÿäĆèæâÖñèòÚÖÂÿÊöãÈĂÖÉñÿßõćâÃ÷ĈÚÜäñâóÔ 3 · 5 ÿÜîä°ÿÌĆÚÖ° ĂÚ
ßøĈÚØöć É.ÂäùÈÿØßâìóÚÅä ËæÛùäöĀæñÖäóÕ ĀæñĂÚßøĈÚØöćáóÅĂÖÌ÷ćÈâöæòÂêÔñÿÜ»ÚÅóÛëâùØäãøćÚîîÂâóÉóÂĀÝ¬ÚÕõÚ
ÉñãõćÈÿìĆÚÂóäÿÜæöćãÚĀÜæÈăÕîã¬óÈËòÕÿÉÚ āÕãâöÂóäÿÜæöćãÚĀÜæÈÅèóâ×öćÃîÈÂóäÿÂõÕæâÞ§óãÖñèòÚîîÂĀæñÞ§óã
ÖñèòÚÖÂØöćËòÕÿÉÚãõćÈÃ÷ĈÚÿÊæöćãÜäñâóÔ 3-5 ÿÜîä°ÿÌĆÚÖ°ĂÚØùÂßøĈÚØöć   

ØóÈÅÔñÝúèõÉòãăÕØČóÂóäÿäöãÛÿäöãÈÝæØöćăÕÉóÂÂóäÉČóæîÈëáóßáúâõîóÂóéÚöĈāÕãÅòÕÿæøîÂÖòèĀÜäØöćëČóÅòÎ Åøî 
îùÔìáúâõëúÈëùÕ- ÖćČóëùÕ, ÜäõâóÔÚĈČóÞÚ, ÅèóâÿÃâĀëÈîóØõÖã°, ÅèóâÿäĆèĀæñØõéØóÈæâ, ÅèóâËøĈÚëòâßòØÙ°ĂÚäúÜĀÛÛÃîÈ 
text file ÿßøćîĂìÈ¬óãÖ¬îÂóäĂËÈóÚ ĀæñÉñăÕØČóÂóäÿÝãĀßä¬ÿßøćîĂìÚòÂèõÉòãîøćÚą ëóâóä×ÚČóăÜĂËé÷ÂêóèõÿÅäóñì°ÝæÂäñØÛ
ÃîÈÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéÖ¬îáóÅë¬èÚÖ¬óÈą Ö¬îăÜ 
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ÛØÚČó 

 

ÂóäÿÜæöćãÚĀÜæÈÃîÈëáóßáúâõîóÂóéÚòĈÚÿÜ»ÚÜäóÂÐÂóäÔ°ØöćÿÂõÕÃ÷ĈÚîã¬óÈą ËóĀæñĂËÿèæóÚóÚÂè¬óØöćÉñëòÈÿÂÖßÛ
ăÕ ÿÚøćîÈÉóÂëáóßáúâõîóÂóéÚòĈÚâöÅèóâĀÜäÜäèÚîãú¬ĀæèÖóâÙääâËóÖõ ÕòÈÚòĈÚÂóäé÷Âêó×÷ÈÂóäÿÜæöćãÚĀÜæÈÃîÈëáóß
áúâõîóÂóéÚòĈÚÉ÷ÈÉñÖîÈâîÈăÜĂÚîÚóÅÖäñãñãóè Ì÷ćÈÿØÅāÚāæãöØöćâöîãú¬ĂÚÜ¹ÉÉùÛòÚÚöĈãòÈăâ¬ëóâóä×ØČóÂóäßãóÂäÔ°ëáóß
îóÂóéîÚóÅÖäñãñãóèăÕ îöÂØòĈÈßæèòÖÃîÈáóÅë¬èÚÖ¬óÈą ÂĆë¬ÈÝæĂìÿÂõÕÅèóâăâ¬ĀÚ¬ÚîÚăÕâóÂ ÕòÈÚòĈÚĀÚèØóÈìÚ÷ćÈÖ¬î
ÂóäØČóÅèóâÿÃóĂÉÖ¬îÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéĂÚäñãñãóè Åøî ÂóäÕČóÿÚõÚÂóäé÷ÂêóāÕãÂóäÉČóæîÈëáóßîÚóÅÖ
Ã÷ĈÚáóãĂÖëââùÖõÑóÚìäøîÿÈøćîÚăÃØöćÂČóìÚÕÃ÷ĈÚÛóÈÜäñÂóä ØòĈÈÚöĈ ÂóäÉČóæîÈëáóßîóÂóéîÚóÅÖØöćÉñÚČóăÜĂËĂÚÂóä
èõÿÅäóñì°ÝæÂäñØÛĂÚäñÕòÛáúâõáóÅĀæñäñÕòÛÜäñÿØéăÕîã¬óÈÿìâóñëâÚòĈÚ ÉñÖîÈÿÜ»ÚÂóäÅČóÚèÔØöćâöÅèóâæñÿîöãÕëúÈ 
ØòĈÈĂÚÿËõÈßøĈÚØöćĀæñÿËõÈÿÈøćîÚÿèæó Ì÷ćÈëáóßîóÂóéÉČóæîÈîÚóÅÖĂÚæòÂêÔñÕòÈÂæ¬óèëČóìäòÛÜäñÿØéăØãĀæñáúâõáóÅÿîÿÌöã
ÖñèòÚîîÂÿÊöãÈĂÖÚöĈ ãòÈÿÜ»ÚëõćÈØöćÃóÕĀÅæÚĀæñâöÂóäÕČóÿÚõÚÂóäĂÚÃîÛÿÃÖØöćÉČóÂòÕâóÂĂÚÜ¹ÉÉùÛòÚ  

āÅäÈÂóäèõÉòãÚöĈÿÜ»ÚÂóäÉòÕØČóÂóäÉČóæîÈëáóßáúâõîóÂóéäóãèòÚĂÚîÚóÅÖĂÚË¬èÈÅäõëÖ°éòÂäóË 2010 ×÷È 2099 
āÕãÿÜ»ÚÂóäÉČóæîÈëáóßáúâõîóÂóéØöćâöÅèóâæñÿîöãÕÿËõÈßøĈÚØöćëúÈ ĀæñÅäîÛÅæùâßøĈÚØöćáúâõáóÅÿîÿÌöãÖñèòÚîîÂÿÊöãÈĂÖ 
ÿßøćîĂìÿÂõÕÅèóâÿÃóĂÉ×÷ÈĀÚèāÚâÃîÈÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéĂÚáúâõáóÅÚöĈîòÚÿÜ»ÚÝæÉóÂáóèñāæÂäîÚ Āæñ
Âóäé÷ÂêóØöćëóâóä×ÚČóăÜĂËé÷ÂêóÖ¬îĂÚÿäøćîÈÝæÂäñØÛÃîÈÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéÖ¬îäñÛÛĀæñáóÅë¬èÚÖ¬óÈą 
ĂÚÜäñÿØéăØã äèâ×÷ÈÝæÂäñØÛÖ¬óÈą ØöćîóÉÿÂõÕÃ÷ĈÚÃóâÃîÛÿÃÖßäâĀÕÚÃîÈÜäñÿØéăØãÕèã ÿßøćîØöćÉñăÕÚČóăÜëú¬
Âóäé÷Âêó×÷ÈáóèñÿëöćãÈÖ¬îÅèóâÿÕøîÕäîÚĀæñĀÚèØóÈÂóäÜäòÛÖòèÖ¬îë×óÚÂóäÔ°îÚóÅÖÖ¬îăÜ 

 

èòÖ×ùÜäñëÈÅ°ÃîÈÂóäèõÉòã  

1. ØČóÂóäÉČóæîÈëáóßáúâõîóÂóéØöćâöÅèóâæñÿîöãÕÿËõÈßøĈÚØöćëúÈ (ØČóÂóäÅČóÚèÔāÕãĀÛ¬ÈßøĈÚØöćé÷ÂêóÿÜ»ÚÖóäóÈÃÚóÕ
ÜäñâóÔ 25x25 ÂõāæÿâÖäÖ¬îìÚ÷ćÈìÚ¬èãÂóäÅČóÚèÔ) ĀæñÅèóâæñÿîöãÕÿËõÈÿèæóëúÈ (ØČóÂóäÅČóÚèÔëáóß
îóÂóéÿÜ»ÚäóãèòÚ) ÿßøćîÚČóăÜĂËÿÜ»ÚËùÕÃîâúæÖòĈÈÖÚĂÚÂóäé÷ÂêóĀÚèāÚâÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéĂÚ
ÜäñÿØéăØãĀæñÂóäèõÿÅäóñì°ÝæÂäñØÛĂÚÕóÚÖ¬óÈą  

2. ÿßøćîé÷ÂêóÅèóâ×úÂÖîÈĀâ¬ÚãČóÃîÈ software ĂÚÂóäÉČóæîÈëáóßáúâõîóÂóéĂÚîÚóÅÖĀæñËùÕÃîâúæ Global 
Circulation Model ØöćĂËÿÜ»ÚÃîâúæÖòĈÈÖÚĂÚÂóäÉČóæîÈëáóßáúâõîóÂóéØöćâöÅèóâæñÿîöãÕÿËõÈßøĈÚØöćëúÈÚöĈ āÕãØČóÂóä
ÿÜäöãÛÿØöãÛÅèóâ×úÂÖîÈÃîÈÝæÂóäÉČóæîÈëáóßîóÂóéĂÚË¬èÈÜ£ÑóÚÿØöãÛÂòÛÃîâúæëáóßîóÂóéØöćăÕÉóÂÂóä
ÖäèÉèòÕ ÿßøćîØöćÉñĂËÿÜ»ÚĀÚèØóÈÖ¬îÂóäØČóÂóäÜäòÛÝæÂóäÅČóÚèÔÿËõÈë×õÖõ (statistical rescaling) ÖæîÕÉÚ
ÿÈøćîÚăÃĂÚÂóäÅČóÚèÔÃîÈ software ĂÚîÚóÅÖÖ¬îăÜ 

3. ØČóÂóäÿÝãĀßä¬ÝæÂóäÉČóæîÈëáóßáúâõîóÂóéÖ¬îÝúèóÈÚāãÛóãĂÚØöćÜäñËùâÚóÚóËóÖõ îÚùëòÎÎóëìÜäñËóËóÖõ
è¬óÕèãÂóäÿÜæöćãÚĀÜæÈëáóßîóÂóé (UNFCCC) ĂÚÂóäÜäñËùâ COP13/MOP3 ØöćÜäñÿØéîõÚāÕÚöÿÌöã äñìè¬óÈ 
3-14 ÙòÚèóÅâ 2550 
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ÃîÛÿÃÖÂóäÕČóÿÚõÚÈóÚ  

ÂóäÕČóÿÚõÚÂóäÖóâāÅäÈÂóäÚöĈ ÿÜ»ÚÝæëøÛÿÚøćîÈÉóÂÅèóâä¬èââøîäñìè¬óÈéúÚã°ÿÅäøîÃ¬óãð Āæñ The Met Office 
Hadley Centre for Climate Prediction and Research, United Kingdom Ì÷ćÈÿÜ»ÚìÚ¬èãèõÉòãØóÈÕóÚÂóäÿÜæöćãÚĀÜæÈ
ëáóßáúâõîóÂóéĂÚÜäñÿØéîòÈÂåê Ì÷ćÈăÕÿäõćâÅèóâä¬èââøîÂòÚâóÖòĈÈĀÖ¬Ü£ ß.é. 2549 āÕãØöćØóÈ Hadley Centre ăÕĂìÂóä
ëÚòÛëÚùÚÖ¬îØóÈéúÚã°ÿÅäøîÃ¬óãð ĂÚÕóÚÂóä×¬óãØîÕÿØÅāÚāæãöÝ¬óÚØóÈÂóäÞ¤ÂîÛäâÂóäĂËÈóÚĀÛÛÉČóæîÈëáóß
áúâõîóÂóé ÖæîÕÉÚÂóäëÚòÛëÚùÚÕóÚ software ĀæñËùÕÃîâúæßøĈÚÑóÚØöćÉČóÿÜ»ÚÖ¬îÂóäÉČóæîÈÂóäÿÜæöćãÚĀÜæÈëáóß
áúâõîóÂóéĂÚäñÕòÛáúâõáóÅĀæñäñÕòÛÜäñÿØé (http://www.metoffice.gov.uk/research/hadleycentre/index.html) 

ÂóäÉČóæîÈë×óÚÂóäÔ°ëáóßáúâõîóÂóéîÚóÅÖĂÚāÅäÈÂóäÚöĈÉñÿÜ»ÚÂóäÉČóæîÈëáóßîóÂóéØöćâöÅèóâæñÿîöãÕÿËõÈ
ßøĈÚØöćØöć 0.22° ìäøî ÜäñâóÔ 25 ÂõāæÿâÖä ÂóäÕČóÿÚõÚÂóäÉñÿÜ»ÚÂóäĂËĀÛÛÉČóæîÈØóÈÅÔõÖéóëÖä° PRECIS (Providing 
REgional Climates for Impacts Studies) (http://precis.metoffice.com/) Ì÷ćÈßòÓÚóÃ÷ĈÚāÕã Hadley Centre ØČóÂóä
ÉČóæîÈëáóßîóÂóé ĀæñÿÚøćîÈÉóÂÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈÅÔõÖéóëÖä°ØöćâöÅèóâæñÿîöãÕëúÈÚöĈÿÜ»ÚÈóÚØöćĂËÿèæóÅČóÚèÔ
ëúÈâóÂ ÕòÈÚòĈÚÂóäÕČóÿÚõÚÂóäÉñÿÜ»ÚÂóäÅČóÚèÔāÕãĂËäñÛÛ personal computer ìæóãäñÛÛÃÚóÚÂòÚ āÕãØöćÉñÚČóÝæØöć
ăÕâóëäùÜäèâÂòÚîöÂÅäòĈÈìÚ÷ćÈ ØòĈÈÚöĈÉñĂËËùÕÃîâúæ Global dataset ECHAM4 ÿÜ»ÚÃîâúæßøĈÚÑóÚĂÚÂóäÅČóÚèÔ āÕãĀÛ¬È
Ë¬èÈÿèæóĂÚÂóäÅČóÚèÔîîÂÿÜ»Ú 2 ë¬èÚÕòÈÖ¬îăÜÚöĈ Åøî 

ë¬èÚØöć 1: ÂóäÉČóæîÈëáóßáúâõîóÂóéĂÚË¬èÈÜ£ÑóÚÿßøćîĂËÿÜäöãÛÿØöãÛÅèóâ×úÂÖîÈÂòÛÃîâúæëáóßîóÂóéØöćăÕ
ÉóÂÂóäÖäèÉèòÕ ÈóÚĂÚë¬èÚÚöĈÉñÅäîÛÅæùâ×÷ÈÂóäÅČóÚèÔëáóßîóÂóéäóãèòÚÃîÈßøĈÚØöćÜäñÿØéăØãĀæñÜäñÿØé
ÃóÈÿÅöãÈØòĈÈìâÕ ĂÚË¬èÈÿèæó 30 Ü£ ĂÚË¬èÈÜ£Å.é. 1960-1989 (Ì÷ćÈÿÜ»ÚË¬èÈÿèæóØöć IPCC ĂËÿÜ»ÚÑóÚĂÚÂóä
ÿÜäöãÛÿØöãÛÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé)  

ë¬èÚØöć 2: ÂóäÉČóæîÈëáóßáúâõîóÂóéĂÚîÚóÅÖÿßøćîĂËèõÿÅäóñì°×÷ÈĀÚèāÚâÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé
áóãĂÖëáóèñāæÂäîÚ ĂÚË¬èÈÿèæó 90 Ü£ ĂÚË¬èÈÜ£Å.é. 2010-2099 áóãĂÖÿÈøćîÚăÃÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚ
ÂäñÉÂÖóâ IPCC SRES Scenario A2 Āæñ B2  

ëäùÜÿÈøćîÚăÃÂóäÉČóæîÈëáóßáúâõîóÂóé 

¶ GHG scenarios: IPCC SRES scenario A2 & B2 

¶ Global dataset:  Max-Planck-Institute for Meteorology³s ECHAM4 

¶ ÅèóâæñÿîöãÕÿËõÈßøĈÚØöć: 0.22 degree (ìäøî ÜäñâóÔ 25x25 Ââ.) 

¶ ÅèóâæñÿîöãÕÿËõÈÿèæó: äóãèòÚ 

¶ Ë¬èÈäñãñÿèæóÃîÈÂóäÉČóæîÈ 
o Ë¬èÈÜ£ÑóÚ Å.é. 1960-1999 
o îÚóÅÖ Å.é. 2010-2099 

¶ ÃîÛÿÃÖßøĈÚØöć  
o Lat. 0-35º N 
o Lon. 90º-112º E 
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äúÜØöć 1.1: ÃîÛÿÃÖßøĈÚØöćĂÚÂóäÅČóÚèÔÂóäÉČóæîÈëáóßîóÂóé 
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1. èõÙöÂóäĀæñÃòĈÚÖîÚÂóäÕČóÿÚõÚÈóÚ 

 

èõÙöØöćĂËĂÚÂóäÅóÕìâóãÂóäÿÜæöćãÚĀÜæÈëáóèñØóÈáúâõîóÂóéĂÚîÚóÅÖØöćăÕäòÛÂóäãîâäòÛâóÂØöćëùÕĂÚÜ¹ÉÉùÛòÚ
ăÕĀÂ¬ ÂóäĂËĀÛÛÉČóæîÈäñÛÛáúâõîóÂóéÃîÈāæÂ (Global Climate Models: GCMs) Ì÷ćÈÿÜ»ÚĀÛÛÉČóæîÈØöćäèâÿîó
ÝæÂäñØÛÃîÈÂóäÿÜæöćãÚĀÜæÈØóÈîùÖùÚõãâèõØãóÃîÈÛääãóÂóéĀæñëâùØäéóëÖä° āÕãĀÛÛÉČóæîÈØóÈáúâõîóÂóéÖòèĀäÂăÕ
ÿÂõÕÃ÷ĈÚØöć NOAA³s Geophysical Fluid Dynamics Laboratory âìóèõØãóæòã Princeton ÜäñÿØéëìäòÑîÿâäõÂó ĂÚË¬èÈ
ÜæóãéäõëÖØéèääê 1960 Ü¹ÉÉùÛòÚăÕâöìæóãìÚ¬èãÈóÚØöćßòÓÚóĀÛÛÉČóæîÈáúâõîóÂóéÃ÷ĈÚâóāÕãĂËßøĈÚÑóÚĀÚèÅõÕÅæóãą 
ÂòÚ ÿË¬Ú HadCM3 (Hadley Centre Coupled Model, Version 3) Øöć×úÂßòÓÚóÃ÷ĈÚØöć Hadley Centre ÜäñÿØéîòÈÂåê āÕã
ÂóääèâÿîóĀÛÛÉČóæîÈÛääãóÂóé HadAM3 Ì÷ćÈÅČóÚèÔØöćÅèóâæñÿîöãÕØùÂą 2.5x3.75 îÈéó ĂÚĀÚèæñÖõÉúÕĀæñæîÈÉõÉúÕ
ÿÃóÂòÛĀÛÛÉČóæîÈëâùØäéóëÖä° HadOM3 Ì÷ćÈÅČóÚèÔØöćÅèóâæñÿîöãÕØùÂą 1.25x1.25 îÈéó ĂÚĀÚèæñÖõÉúÕĀæñæîÈÉõÉúÕ 
āÕãĂÚÂóääèâĀÛÛÉČóæîÈăÕÅČóÚ÷È×÷ÈÂóä×¬óãÿØÅèóâäîÚ ÅèóâËøĈÚĀæñāâÿâÚÖòâäñìè¬óÈßøĈÚÝõèØöćëòâÝòëÂòÚäñìè¬óÈ
ÛääãóÂóéÂòÛâìóëâùØä ìäøîĀÛÛÉČóæîÈØöćßõÉóäÔóĀÖ¬ÝæÃîÈÂóäăìæÿèöãÚÃîÈÛääãóÂóéÿßöãÈîã¬óÈÿÕöãèîã¬óÈ 
ECHAM4 ØöćßòÓÚóâóÉóÂĀÛÛÉČóæîÈ European Centre for Medium Range Weather Forecast: ECMWF āÕã Max 
Planck Institute for Meteorology Āæñ German Climate Computing Centre ÜäñÿØéÿãîäâòÚ  

Āâè¬óÂóäĂËĀÛÛÉČóæîÈ GCMs ÿßøćîÂóäØČóÚóãÂóäÿÜæöćãÚĀÜæÈëáóèñáúâõîóÂóéÃîÈāæÂÉñßòÓÚóÃ÷ĈÚĀæñÿÜ»Ú
ØöćãîâäòÛîã¬óÈâóÂ ĀÖ¬ëČóìäòÛáúâõáóÅìäøîÜäñÿØéÃÚóÕÿæĆÂØöćâößøĈÚØöćăâ¬âóÂ ÂóäĂË GCMs Éñăâ¬ëóâóä×îÙõÛóã×÷È
æòÂêÔñØóÈîùÖùÚõãâèõØãóÃîÈßøĈÚØöćÖ¬óÈą ăÕÿÚøćîÈÉóÂÅèóâæñÿîöãÕĂÚÂóäÅČóÚèÔÃîÈ GCMs âöăâ¬âóÂßî ØČóĂìÉČóÚèÚ
ÖóäóÈÂäõÕÃîÈÂóäÅČóÚèÔÚîãÿÂõÚăÜØöćÉñĀëÕÈæòÂêÔñÿÊßóñÃîÈßøĈÚØöćăÕ ÿË¬Ú áóÅÿìÚøîÃîÈÜäñÿØéăØã ÿâøćîÅČóÚèÔ
ÕèãĀÛÛÉČóæîÈ GCM HadAM3  Ì÷ćÈÅČóÚèÔØöćÅèóâæñÿîöãÕØùÂą 2.5x3.75 îÈéó ĂÚĀÚèæñÖõÉúÕĀæñæîÈÉõÉúÕ ÉñâöÉùÕØöć
ĀëÕÈÿßöãÈ 2 ÉùÕÿØ¬óÚòĈÚ Åøî áóÅÿìÚøîÞ¹¼ÈÖñèòÚÖÂäèâ×÷ÈÛóÈë¬èÚÃîÈÜäñÿØéßâ¬ó 1 ÉùÕ ĀæñÞ¹¼ÈÖñèòÚîîÂäèâ×÷ÈÛóÈë¬èÚ
ÃîÈÜäñÿØéæóèÿÜ»ÚÉùÕØöć 2  ÕòÈÚòĈÚÂóäØöćÉñé÷Âêó×÷ÈÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéÃîÈáúâõáóÅĂÕáúâõáóÅìÚ÷ćÈìäøî
ÜäñÿØéĂÕÜäñÿØéìÚ÷ćÈ É÷ÈÉČóÿÜ»Úîã¬óÈãõćÈØöćÖîÈâöÂäñÛèÚÂóäĂÚÂóäÿßõćâÅèóâæñÿîöãÕÃîÈÂóäÅČóÚèÔ ØöćĂÚØóÈÂóäĂË
ĀÛÛÉČóæîÈÿäöãÂè¬óÂäñÛèÚÂóä ́ Down Scaleµ  Ì÷ćÈèõÙöÂóäØöćĂËîãú¬ĂÚÜ¹ÉÉùÛòÚâö 3 èõÙöăÕĀÂ¬ èõÙöÂóäØóÈë×õÖõ  èõÙöÂóäØóÈ
ßæéóëÖä° ĀæñèõÙöÝëâÝëóÚäñìè¬óÈë×õÖõĀæñßæéóëÖä° 

èõÙöÂóäØóÈë×õÖõ âößøĈÚÑóÚÛÚÅèóâëòâßòÚÙ°äñìè¬óÈÝæÂóäÅČóÚèÔÉóÂĀÛÛÉČóæîÈĂÚÃÚóÕĂìÎ¬ÅèóâæñÿîöãÕÖćČó 
ÂòÛÜ¹ÉÉòãØöćăÕÉóÂÝæÂóäÖäèÉîóÂóéĂÚîÕöÖÃîÈßøĈÚØöćØöćÉñé÷Âêó āÕãîãú¬ÛÚëââùÖõÑóÚ 2 ÃîăÕĀÂ¬  

1. ÝæÂóäÅČóÚèÔĀæñÝæÂóäÖäèÉîóÂóéĂÚË¬èÈÿèæóÿÕöãèÂòÚÉñÖîÈâöÂóäÿÂĆÛâóãóèÚóÚÿßöãÈßîØöćÉñ
ÚČóâóĂËìóÅèóâëòâßòÚÙ°äñìè¬óÈÃîâúæØòĈÈ 2 ËùÕ 

2. ÅèóâëòâßòÚÙ°äñìè¬óÈÝæÂóäÅČóÚèÔĀæñÝæÂóäÖäèÉîóÂóéĂÚîÕöÖÉÚ×÷ÈÜ¹ÉÉùÛòÚÉñÿÜ»ÚăÜĂÚæòÂêÔñ
ÿÕöãèÂòÚÂòÛĂÚîÚóÅÖ 

Ì÷ćÈÉóÂÂóäé÷Âêóìæóã ą ÅäòĈÈßÛè¬óëââùÖõÑóÚØòĈÈ 2 Ãîăâ¬ëóâóä×ĂËăÕÕöÂòÛÜ¹ÉÉòãØóÈîùÖùÚõãâèõØãóăÕØùÂ
ÜäñÿáØ ÿË¬Ú ëóâóä×ĂËăÕÕöÂòÛîùÔìáúâõ ĀÖ¬ăâ¬ëóâóä×ìóÅèóâëòâßòÚÙ°ÃîÈÅèóâËøĈÚ ÂóäÿÂõÕÞÚ ĀæñÂóä
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ăìæÿèöãÚÃîÈîóÂóéăÕ äèâ×÷ÈèõÙöÂóäØóÈë×õÖõÚöĈëóâóä×îÙõÛóãăÕÿÊßóñÛäõÿèÔØöćâöÃîâúæÝæÂóäÖäèÉ
îóÂóéØöćìÚóĀÚ¬ÚÿßöãÈßîÿØ¬óÚòĈÚ 

èõÙöÂóäØóÈßæéóëÖä° ÿÜ»ÚÂóääèÛäèâÿîóÅèóâäúØóÈÕóÚßæéóëÖä°à¢ëõÂë°ÃîÈÛääãóÂóéÿßøćîÉČóæîÈëáóèñ
áúâõîóÂóéĀÛÛÿÕöãèÂòÛØöćĂËĂÚ GCMs âóëäóÈÿÜ»ÚĀÛÛÉČóæîÈ āÕãĂìÛääãóÂóéăÕâöÜÐõëòâßòÚÙ°ÂòÛÅùÔëâÛòÖõ
ØóÈÂóãáóßÃîÈßøĈÚØöćØöćÉñé÷ÂêóĂÚÿËõÈáúâõîóÂóé Âóä Downscale ÕèãèõÙöÚöĈÉñÿÜ»ÚÂóäÅČóÚèÔÕèãĀÛÛÉČóæîÈ 
2 ÅäòĈÈăÕĀÂ¬ ÂóäÅČóÚèÔÕèã GCMs ÿßøćîĂìăÕÝæÿßøćîĂËé÷ÂêóĂÚáóßÂèóÈ ëäóÈÿÈøćîÚăÃÿäõćâÖÚ (Initial 
Condition) ĀæñÃîâúæĂÚÛäõÿèÔßøĈÚØöćÃîÛ (Boundary Condition) ĂìÂòÛÂóäÅČóÚèÔÕèãÅèóâæñÿîöãÕØöćëúÈÃ÷ĈÚ
ĂÚßøĈÚØöćÿÊßóñØöćÉñé÷ÂêóÖ¬îăÜ  

 ĀÛÛÉČóæîÈÅèóâæñÿîöãÕëúÈØöćĂËÅČóÚèÔĂÚßøĈÚØöćÿÊßóñÉñâöËøćîÿäöãÂāÕãØòćèăÜè¬ó Regional Climate 
Models: RCMs ìäøîĀÛÛÉČóæîÈáúâõîóÂóéäñÕòÛáúâõáóÅ Ì÷ćÈÿÜ»ÚĀÛÛÉČóæîÈáúâõîóÂóéØöćâöÅèóâæñÿîöãÕëúÈ
ëČóìäòÛĂËé÷ÂêóĂÚßøĈÚØöćÃÚóÕÉČóÂòÕ Ì÷ćÈë¬èÚĂìÎ¬ÉñÚČóăÜĂËÂòÛßøĈÚØöćÃÚóÕăâ¬ÿÂõÚ 5,000x 5,000 Ââ. ÕèãÅèóâ
æñÿîöãÕĂÚØóÈäóÛÜäñâóÔ 50Ââ. ëäóÈÛÚßøĈÚÑóÚÃîÈÂäñÛèÚÂóäØóÈà¢ëõÂë°ÃîÈÛääãóÂóéØöćâöÅèóâëòâßòÚÙ°
ÂòÛëáóßáúâõÜäñÿØéÌ÷ćÈâöÝæÖ¬îÂóäÿÜæöćãÚĀÜæÈëáóßØóÈáúâõîóÂóé ÿË¬Ú ÿâÇ ÂóäĀÝ¬äòÈëö ÞÚ äñÛÛÚĈČóĀæñÕõÚ 
Ì÷ćÈÛóÈÂäñÛèÚÂóäØöćÿÂõÕÃ÷ĈÚâöÃÚóÕÿæĆÂÂè¬óÃÚóÕÃîÈÂäõÕØöćĂËĂÚÂóäÅČóÚèÔ Éñ×úÂĀÂÜ¹ÎìóÕèãèõÙöÂóäØöć
ÿäöãÂè¬ó ́ Parameterizationµ āÕãîóéòãÅèóâëòâßòÚÙ°ØóÈÕóÚßøĈÚØöćĀæñÿèæóÿÊæöćãÃîÈĀÖ¬æñßøĈÚØöćã¬îãą ÃîÈÂóä
ÅČóÚèÔÚČóăÜëú¬ÂóäăìæÿèöãÚĂÚßøĈÚØöćÃÚóÕĂìÎ¬Ö¬îăÜ 

 ÿâøćî RCMs ăÕäòÛÃîâúæÿÈøćîÚăÃÿäõćâÖÚĀæñÃîâúæßøĈÚØöćÃîÛÉóÂ GCMs ÂĆÉñÚČóăÜÅČóÚèÔĂìâ¬îöÂÅäòĈÈÛÚ
ßøĈÚÑóÚØóÈÂóãáóßÃîÈßøĈÚØöćØöćëÚĂÉ āÕãâöäóãæñÿîöãÕÖ¬óÈą âóÂãõćÈÃ÷ĈÚÿË¬Ú æòÂêÔñÃîÈÿëÚÃîÛÞ¹¼È æòÂêÔñ
ØóÈáúâõÜäñÿØé ÂóäĂËÜäñāãËÚ°ÉóÂßøĈÚÕõÚ ËÚõÕÃîÈèòëÕùØöćÜÂÅæùâÕõÚ ðæð ÕèãëâÂóäĀæñÿÈøćîÚăÃØóÈ
ßæéóëÖä°à¢ëõÂë°ÿìâøîÚÂòÛØöćĂËĂÚ GCMs ÃîÿëöãÃîÈÂóä DownScale ÕèãèõÙöÚöĈăÕĀÂ¬ ÅèóâëõĈÚÿÜæøîÈØäòßãóÂä
ÃîÈÿÅäøćîÈÅîâßõèÿÖîä°ØöćÉñÚČóâóĂËĂÚÂóäÅČóÚèÔ ×óÂóäÅČóÚèÔâöÅèóâæñÿîöãÕëúÈÃ÷ĈÚÿèæóØöćĂËĂÚÂóäÅČóÚèÔ
ĀÖ¬æñÅäòĈÈÂĆÉñãõćÈãóèÚóÚÃ÷ĈÚ ĀæñÅèóâÝõÕßæóÕØöćëøÛØîÕâóÉóÂÝæÂóäÅČóÚèÔĂÚ GCMs ØöćâöÂäõÕÃîÈÂóä
ÅČóÚèÔÃÚóÕĂìÎ¬ØČóĂì RCMs ăâ¬ëóâóä×ĀëÕÈ×÷ÈæòÂêÔñÿÊßóñÃîÈßøĈÚØöćĂÚÂóäÅČóÚèÔăÕÕöÿßöãÈßî äèâ×÷È
ÂóäÅČóÚèÔ RCMs ĀÖ¬æñÅäòĈÈâöÅèóâÖîÈÂóäÃîâúæÖòĈÈÖÚÿÜ»ÚÉČóÚèÚâóÂÉóÂ GCMs ØČóĂìâöÜ¹ÎìóĂÚÿäøćîÈÃîÈ
ÂóäÉòÕÂóäÑóÚÃîâúæ 

 

èõÙöÂóäØóÈë×õÖõĀæñßæéóëÖä° ÿÜ»ÚÂóääèÛäèâÿîóÃîÕöÃîÈØòĈÈ 2 èõÙöØöćÂæ¬óèâóĀæèÃóÈÖÚÿÃóÕèãÂòÚāÕãÂóäĂË
ÅèóâëòâßòÚÙ°ÉóÂÝæÂóäÅČóÚèÔÕèã RCMs 2 ÅäòĈÈ ÕòÈÚöĈ 

1. ÅČóÚèÔ RCMs ÕèãÿÈøćîÚăÃÖòĈÈÖÚĀæñÃîÛÿÃÖØöćăÕÉóÂÃîâúæÝæÂóäÖäèÉîóÂóé ÉóÂÜäóÂÐÂóäÔ°
ØóÈîùÖùÚõãâèõØãóØöćâöÃÚóÕĂìÎ¬ĀæñăÕäòÛÂóäÖäèÉëîÛãøÚãòÚĀÚ¬ÚîÚ ä¬èâÂòÛÃîâúæÉóÂ GCMs 
ĂÚË¬èÈÿèæóØöćăâ¬âöÜäóÂÐÂóäÔ°ØóÈîùÖùÚõãâèõØãóÿÕ¬ÚËòÕÿßöãÈßîØöćÉñĂËÂòÛ RCMs 
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2. ÅČóÚèÔ RCMs ÕèãÿÈøćîÚăÃÖòĈÈÖÚĀæñÃîÛÿÃÖØöćăÕÉóÂ GCMs ÖóâÜÂÖõ ĂÚË¬èÈÿèæóÿÕöãèÂòÚÂòÛ
èõÙöÂóäÖóâÃî 1 ìæòÈÉóÂÚòĈÚÚČóÝæÃîÈ RCMs ØöćăÕÉóÂÂóäÅČóÚèÔØòĈÈ 2 ÅäòĈÈâóìóÅèóâëòâßòÚÙ° Āæñ
ÚČóÅèóâëòâßòÚÙ°ÕòÈÂæ¬óèăÜĂËÿÜ»ÚÿÈøćîÚăÃĂÚÂóäÅČóÚèÔÿßøćîÅóÕìâóãÂóäÿÜæöćãÚĀÜæÈëáóß
áúâõîóÂóéĂÚîÚóÅÖÕèã RCMs Ö¬îăÜ 

ÃîÕöĀæñÃîÿëöãÃîÈÖòèĀÜäĀäÂØöćÚČóâóĂËìóÅèóâëòâßòÚÙ°ÉñÿìâøîÚÂòÛÃîÕöĀæñÃîÿëöãÃîÈèõÙöÂóäØóÈ
ë×õÖõÿßöãÈîã¬óÈÿÕöãèÅøîÿäøćîÈÂóäÉČóÂòÕÃîÈÃîâúæÖäèÉîóÂóé ØòĈÈĂÚÿäøćîÈÃîÈÅèóâìÚóĀÚ¬ÚĀæñÅèóâ
ãóèÚóÚÃîÈÃîâúæ ĀÖ¬ÿâøćîßõÉóäÔó×÷ÈáóßäèâÃîÈÝæØöćăÕØòĈÈìâÕÉñëóâóä×ĂìÝæÂóäØČóÚóãØöćâö
Åèóâ×úÂÖîÈâóÂãõćÈÃ÷ĈÚ 

 

îã¬óÈăäÂĆÕö ÂóäĂËÈóÚ RCM ÂĆâöÃîÉČóÂòÕĀæñÃîÅèääñèòÈÕòÈÖ¬îăÜÚöĈ Åøî 

¶ ÃîÛÿÃÖÃîÈÂóäÅČóÚèÔ Âæ¬óèÅøî ÂóäÿæøîÂÃîÛÿÃÖÃîÈÂóäÅČóÚèÔâöÅèóâëČóÅòÎîã¬óÈãõćÈ ÿÚøćîÈÉóÂâöÝæ
Ö¬îÅèóâ×úÂÖîÈÃîÈÝæÂóäÅóÕìâóãæòÂêÔñáúâõîóÂóéāÕãÖäÈ ÃîÛÿÃÖÃîÈÂóäÅČóÚèÔÉñÖîÈĂìÎ¬
ßîØöćÉñØČóĂìÿÂõÕÂäñÛèÚÂóäØóÈîùÖùÚõãâèõØãóĂÚßøĈÚØöćÚòĈÚăÕîã¬óÈëâÛúäÔ°  

¶ ÅèóâæñÿîöãÕÃîÈÂóäÅČóÚèÔ ÉñÖîÈëúÈßîØöćÉñĀëÕÈäóãæñÿîöãÕÃîÈßæòÈÈóÚØöćÿÜ»ÚÖòèÃòÛÿÅæøćîÚÂóä
ăìæÿèöãÚÃîÈÛääãóÂóéĀæñÿÜ»ÚÅùÔæòÂêÔñÿÊßóñÖòèÃîÈæòÂêÔñØóÈîùÖùÚõãâèõØãóĂÚßøĈÚØöćÚòĈÚą  

¶ ÿÈøćîÚăÃÃîÈßøĈÚØöćÃîÛÿÃÖÃîÈÂóäÅČóÚèÔ  ØòĈÈÚöĈÃîâúæßøĈÚØöćÃîÛÿÃÖÃîÈÂóäÅČóÚèÔÿÜ»ÚÃîâúæÖòĈÈÖÚîã¬óÈ
ìÚ÷ćÈØöćÿÜ»ÚÖòèÃòÛÿÅæøćîÚÛääãóÂóéáóãĂÚÃîÈßøĈÚØöćÅČóÚèÔĂìÿÂõÕÂóäÿÅæøćîÚØöćÚČóăÜëú¬ÜäóÂÐÂóäÔ°ØóÈ
îùÖùÚõãâèõØãóÖ¬óÈą ØöćÅèäÉñÿÜ»Úëóâóä×ĀãÂßõÉóäÔóăÕÿÜ»Ú 2 ë¬èÚ Åøî 

1. ßøĈÚØöćÃîÛÿÃÖØóÈÕóÚÃóÈÃîÈÂóäÅČóÚèÔ ×úÂÃòÛÿÅæøćîÚĀæñÜ¨îÚÃîâúæÿÃóÕèã 2 
ÂäñÛèÚÂóä ăÕĀÂ¬  Relaxation Method ÿÜ»ÚÂäñÛèÚÂóäÜ¨îÚÅ¬óÃîÈÂóäÃòÛÿÅæøćîÚØóÈ
ÂæéóëÖä° (Newtonian term) Āæñ Spectral Nesting ÿÜ»ÚÂäñÛèÚÂóäĂÚÂóäë¬ÈÝ¬óÚÃîâúæ
ĂÚäúÜÃîÈÅæøćÚ 

2. ßøĈÚØöćÃîÛÿÃÖÛäõÿèÔßøĈÚÝõèÃîÈÂóäÅČóÚèÔ ÜäñÂîÛÕèãÃîâúæîùÔìáúâõÝõèìÚóÚĈČóØñÿæ 
ÅèóâìÚóĀæñÂóäÜÂÅæùâÃîÈÚĈČóĀÃĆÈ ĀæñĂÚÛóÈĀÛÛÉČóæîÈâöÅèóâÖîÈÂóäÃîâúæîùÔìáúâõ
ÃîÈËòĈÚÕõÚ 

¶ ÂóäÂČóìÚÕË¬èÈÿèæóÿäõćâÖÚÃîÈÂóäÅČóÚèÔ ÉñÖîÈÂČóìÚÕÂ¬îÚØöćÉñ×÷ÈË¬èÈÿèæóØöćÉñé÷ÂêóãóèÚóÚÿßöãÈßî 
ÿÚøćîÈÉóÂÂóäØöćÉñÃòÛÿÅæøćîÚÛääãóÂóéØöćìãùÕÚõćÈĂÚĀÛÛÉČóæîÈĂìÿÂõÕÂóäăìæÿèöãÚĀæñÿÂõÕÿÜ»Ú
ÜäóÂÐÂóäÔ°Ö¬óÈą ÖîÈĂËÿèæóØöćãóèÚóÚÿßöãÈßî  

¶ ÂäñÛèÚÂóäØóÈà¢ëõÂë°ØöćĂË  ØòĈÈÚöĈāÕãÃîÿØĆÉÉäõÈØöćè¬óÅèóâÝõÕßæóÕÅæóÕÿÅæøćîÚÃîÈÝæØöćăÕÉóÂÂóäÉČóæîÈ
ÛääãóÂóéĂÚäñÕòÛáúâõáóÅîóÉÿÂõÕÃ÷ĈÚăÕÉóÂØòĈÈÃîâúæÖòĈÈÖÚĀæñÃîâúæÃîÛÿÃÖØöćăÕäòÛÉóÂ GCMs ĀæñÖòè
ÃîÈ RCMs ÿîÈ ØČóĂìÂóäßòÓÚó RCMs ÿÜ»ÚăÜĂÚ 2 äúÜĀÛÛ ăÕĀÂ¬  
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1. ĂËäúÜĀÛÛÃîÈà¢ëõÂë°ØöćĀÖÂÖ¬óÈÂòÛ GCMs âöÃîÕöÅøî RCMs Éñ×úÂßòÓÚóĀæñÜäòÛĀÖ¬ÈĂìâö
ÅèóâÿìâóñëâÂòÛÅèóâæñÿîöãÕÃîÈÂóäÅČóÚèÔĀæñÅùÔëâÛòÖõØóÈÂóãáóßÃîÈßøĈÚØöćØöćÉñ
ØČóÂóäé÷ÂêóăÕÕö ĀÖ¬âöÃîÿëöãÿË¬ÚÂòÚÅøîÿäøćîÈÃîÈÅèóâÿÃóÂòÚăÕÃîÈĀÛÛÉČóæîÈäñìè¬óÈ 
GCMs Āæñ RCMs ĂÚÿäøćîÈÃîÈÂóäÚČóÿÃóĀæñÂóäĀÜæÝæÃîâúæÉóÂ GCMs ÿßøćîÚČóâóĂËĂÚ 
RCMs 

2. ĂËà¢ëõÂë°ĀÛÛÿÕöãèÂòÛØöćĂËĂÚ GCMs ÃîÕöÅøîëóâóä×ÿÃó×÷ÈĀæñĂËÃîâúæÉóÂ GCMs ăÕîã¬óÈ
ÿÖĆâÜäñëõØÙõáóß ĀÖ¬âöÃîÿëöãÅøîÂóäÿÜæöćãÚĀÜæÈÅèóâæñÿîöãÕÃîÈÂóäÅČóÚèÔÉČóÿÜ»Úîã¬óÈ
ãõćÈØöćÉñÖîÈăÕäòÛÂóäÜäòÛĀÖ¬ÈØöćÿìâóñëâÂòÛÅèóâæñÿîöãÕÚòĈÚ ą 

 

ĀÛÛÉČóæîÈÿËõÈÖòèÿæÃ PRECIS 

 ÿÜ»ÚĀÛÛÉČóæîÈáúâõîóÂóéäñÕòÛáúâõáóÅ (RCM) ØöćßòÓÚóÃ÷ĈÚØöć The Met Office Hadley Centre for Climate 
Prediction and Research ÜäñÿØéîòÈÂåê āÕãâöÿÜ¨óìâóãÿßøćîëäóÈĀÛÛÉČóæîÈØöćëóâóä×ÚČóăÜĂËăÕÂòÛØùÂßøĈÚØöćØòćèāæÂ
āÕãÅČóÚèÔăÕÛÚÿÅäøćîÈÅîâßõèÿÖîä°ë¬èÚÛùÅÅæÜäñëõØÙõáóßëúÈÿßøćîÖîÛëÚîÈÅèóâÖîÈÂóäÃîÈÜäñÿØéÖ¬óÈą ØöćâöÅèóâ
ÜäñëÈÅ°Éñé÷ÂêóÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóéÃîÈáúâõáóÅÖòèÿîÈ āÕãâößøĈÚÑóÚÂóäßòÓÚóâóÉóÂĀÛÛÉČóæîÈ
áúâõîóÂóéäñÕòÛáúâõáóÅäù¬ÚØöć 3 ÃîÈ Hadley Centre āÕãÿÚÚÂóäßòÓÚóăÜØöćÅèóâëñÕèÂÃîÈÂóäĂËÈóÚĀæñÂóäĀëÕÈÝæ
ĀÂ¬ÝúĂË 

 

äóãæñÿîöãÕØóÈÿØÅÚõÅÃîÈ PRECIS 

ÂóäÉČóæîÈÛääãóÂóéáóãĂÚĀÛÛÉČóæîÈÜäñÂîÛÕèã 

1. ßæéóëÖä° ÜäñÂîÛÕèãÂóäÉČóæîÈÂóäăìæÿèöãÚÃîÈÛääãóÂóéĂÚØóÈîùÖùÚõãâèõØãóĀæñÿØîä°āâăÕÚóâõÂ
ÃîÈÛääãóÂóé äèâ×÷ÈÝæÂäñØÛØöćÿÂõÕÃ÷ĈÚÛäõÿèÔÝõèßøĈÚĀæñÂóääÛÂèÚÂóäăìæÿèöãÚÃîÈÛääãóÂóé
ÿÚøćîÈÉóÂîõØÙõßæÃîÈÅèóâëúÈÃîÈßøĈÚØöć 

2. èòÐÉòÂäÃîÈÌòæÿàîä°ĂÚÛääãóÂóé ßõÉóäÔóÂóäÂäñÉóãÖòèĀæñË¬èÈËöèõÖÃîÈÝÈÌòæÿàÖĂÚÛääãóÂóé Ì÷ćÈîãú¬
ÛÚßøĈÚÑóÚÃîÈÅèóâìÚóĀÚ¬ÚĀæñÜäõâóÔÂóäÜæÕÜæ¬îãÌòæÿàîä°ăÕîîÂăÌÕ°ØòĈÈÉóÂÙääâËóÖõĀæñâÚùêã° 

3. ÿâÇĀæñìãóÕÚĈČóà¨ó ßõÉóäÔóÂóäÿÂõÕÿâÇÂ¬îÖòèØóÈÖòĈÈĀæñÿâÇĀÝ¬ÚÃÚóÕĂìÎ¬ÉóÂÝæÃîÈìãóÕÚĈČóà¨ó
äèâ×÷ÈÜäõâóÔäòÈëöØöćÛääãóÂóéăÕäòÛ 

4. ÂäñÛèÚÂóäĂÚÂóääòÛĀæñĀÝ¬äòÈëö áóãĂÚĀÛÛÉČóæîÈÉñÃ÷ĈÚîãú¬ÂòÛîùÔìáúâõ ÅèóâËøĈÚ ÅèóâìÚóĀÚ¬Ú 
ÅùÔëâÛòÖõÃîÈÂ®óÌĂÚÛääãóÂóé ÅèóâìÚóĀÚ¬ÚÃîÈÌòæÿàÖ Þù§ÚÅèòÚĀÃèÚæîãĂÚÛääãóÂóé ÿâÇ Âóä
ÿÜæöćãÚĀÜæÈÖóâåÕúÂóæ Ì÷ćÈÿÜ»ÚÝæâóÉóÂÜäõâóÔäòÈëöØöćāæÂăÕäòÛÉóÂÕèÈîóØõÖã°ĂÚĀÖ¬æñË¬èÈÿèæóÃîÈÜ£ 



13 

 

5. ÅùÔëâÛòÖõÃîÈßøĈÚÕõÚ ßõÉóäÔó×÷ÈÂóäÜÂÅæùâÕõÚĂÚĀÈ¬ÝæÂäñØÛÖ¬îÂóäăìæÿèöãÚÃîÈîóÂóé ÂóääòÛ
ßæòÈÈóÚÉóÂäòÈëöÕèÈîóØõÖã° ìãóÕÚĈČóà¨ó ÂóäÜæÕÜæ¬îãßæòÈÈóÚÅèóâäîÚĀæñÅèóâËøĈÚÂæòÛëú¬ÛääãóÂóé 
ÂóäăìæÛ¬óÃîÈÚĈČóØöćÿÂõÕÉóÂÞÚ îùÔìáúâõÖóâÅèóâæ÷ÂÃîÈÕõÚ Åèóâëóâóä×ĂÚÂóääîÈäòÛĀæñÂóäÕúÕÌ÷âÚĈČó 

 

ÿÈøćîÚăÃÛäõÿèÔÃîÛÿÃÖÃîÈÂóäÅČóÚèÔ ĀÛ¬ÈÿÜ»Ú 2 ë¬èÚăÕĀÂ¬ 

1. ÃîÛÿÃÖÛÚßøĈÚÝõèÃîÈÂóäÅČóÚèÔ ÖîÈÂóäÃîâúæÚČóÿÃóÿÊßóñĂÚÛäõÿèÔØöćÜÂÅæùâÕèãÚĈČóÿØ¬óÚòĈÚ āÕãÜ¹ÉÉòã
ØöćÖîÈÂóäăÕĀÂ¬ îùÔìáúâõÛäõÿèÔßøĈÚßøĈÚÝõèĀæñÂóäÜÂÅæùâÃîÈÚĈČóĀÃĆÈÖæîÕË¬èÈÿèæóØöćØČóÂóäÅČóÚèÔÕèã
ĀÛÛÉČóæîÈ 

2. ÃîÛÿÃÖÕóÚÃóÈÃîÈÂóäÅČóÚèÔ ÖîÈÂóäÃîâúæØóÈßæéóëÖä°ÃîÈÛääãóÂóéØöćÃîÛÃîÈÂóäÅČóÚèÔ
ÜäñÂîÛÕèãÃîâúæ ÅèóâÂÕîóÂóéØöćÝõèßøĈÚ æâ îùÔìáúâõ ÅèóâËøĈÚĀæñÃîâúæØóÈÿÅâöÃîÈÛääãóÂóé 
ëČóìäòÛÃîÛÿÃÖÕóÚÛÚÃîÈÂóäÅČóÚèÔÖîÈÂóäÿßöãÈÃîâúæÜäõâóÔäòÈëöÉóÂÕèÈîóØõÖã°ÿØ¬óÚòĈÚ 

 

ÂóäÚČó PRECIS model âóĂËĂÚÂóäÅóÕìâóãæòÂêÔñáúâõîóÂóéÃîÈÜäñÿØéăØã 

 ìæòÈÉóÂØöćØóÈéúÚã°ÿÅäøîÃ¬óãð ăÕé÷ÂêóĀæñØÕæîÈĂËĀÛÛÉČóæîÈ PRECIS âóäñãñìÚ÷ćÈ É÷ÈăÕßõÉóäÔóÚČóÿîó
ĀÛÛÉČóæîÈÕòÈÂæ¬óèâóĂËĂÚÂóäÅóÕìâóãæòÂêÔñáúâõîóÂóéĂÚäîÛ 100 Ü£ÃóÈìÚóÃîÈÜäñÿØéăØãāÕãâöäóãæñÿîöãÕ
ÃîÈÂóäØČóÈóÚÕòÈÚöĈ 

1. ÂČóìÚÕßøĈÚØöćÅČóÚèÔäñìè¬óÈæñÖõÉúÕ 0 · 35 îÈéóÿìÚøî æîÈÉõÉúÕ 90-112 îÈéóÖñèòÚîîÂ ÕèãÅèóâ
æñÿîöãÕÃîÈÂóäÅČóÚèÔØùÂą 0.22x0.22 îÈéó ìäøîÜäñâóÔ 25x25 Ââ./ìÚ÷ćÈßøĈÚØöćÅČóÚèÔ 

2. ÂČóìÚÕË¬èÈÿèæóĂÚÂóäÅČóÚèÔ ĀÛ¬ÈË¬èÈÿèæóÃîÈÂóäÅČóÚèÔÖòĈÈĀÖ¬ Ü£ Å.é.1960 · 1989 Āæñ Å.é.2010 - 
2100 îîÂÿÜ»ÚË¬èÈą æñ 10 Ü£ āÕãĀÖ¬æñË¬èÈÿèæóØöćĂËĂÚÂóäÅČóÚèÔÂČóìÚÕĂìĀÛÛÉČóæîÈÿäõćâØČóÂóä
ÅČóÚèÔÂ¬îÚÿèæóØöćÉñÚČóăÜĂË 2 Ü£ ÿßøćîĂìĀÛÛÉČóæîÈăÕÿÃóëú¬áóèñëâÕùæã°ÃîÈÃîâúæÿäõćâÖÚĀæñÃîÛÿÃÖØöć
ăÕäòÛÉóÂ GCMs Â¬îÚØöćÉñ×÷ÈË¬èÈÿèæóØöćÉñĂËÝæÂóäÅČóÚèÔ 

3. äúÜĀÛÛÃîÈÂóäÿÜæöćãÚĀÜæÈæòÂêÔñáúâõîóÂóéĂÚîÚóÅÖ ÿæøîÂĂËËùÕÃîâúæÉóÂ GCMs ECHAM4 ĂÚ
äúÜĀÛÛÃîÈÂóäÅóÕìâóãÂóäÿÜæöćãÚĀÜæÈáúâõîóÂóéĀÛÛ A2 Āæñ B2  āÕãØöćØóÈ Hadley Center ÝúßòÓÚó 
software PRECIS ăÕÉòÕÿÖäöãâËùÕÃîâúæÕòÈÂæ¬óèĂÚäúÜĀÛÛØöć software PRECIS ëóâóä×ĂËÈóÚăÕâóßäîâ
Āæè 

4. ÂóäÂČóìÚÕäúÜĀÛÛÃîÈÝææòßÙ°ØöćăÕÉóÂÂóäÅČóÚèÔ ĂÚÿÛøĈîÈÖÚÂČóìÚÕăèëČóìäòÛÿÝãĀßä¬ĂÚ 2 äúÜĀÛÛăÕĀÂ¬  

¶ ÝæÂóäÅČóÚèÔĂÚæòÂêÔñÃîÈ Text files Ì÷ćÈĂìÝæÂóäÅČóÚèÔĂÚØùÂÉùÕØöćßøĈÚØöćÅČóÚèÔÅäîÛÅæùâ×÷È
ĀÛÛäóãèòÚ ĂÚÖòèĀÜä ÜäõâóÔÚĈČóÞÚ îùÔìáúâõëúÈëùÕ îùÔìáúâõÖćČóëùÕ ØõéØóÈĀæñÅèóâÿäĆèæâ ÜäõâóÔ
äòÈëöÅæøćÚëòĈÚ/ìÚ¬èãßøĈÚØöć ØöćÖÂÂäñØÛÝõèßøĈÚ 
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¶ ÂóäëäùÜÝæÂóäÅČóÚèÔĂÚæòÂêÔñÃîÈ GIS Ì÷ćÈĂÚÿÛøĈîÈÖÚÉñØČóÿÊßóñÛóÈÖòèĀÜäÿØ¬óÚòĈÚ îã¬óÈăäÂĆÖóâ
ĂÚë¬èÚÃîÈËÚõÕÖòèĀÜäØöćÉñÿÝãĀßä¬ìæòÈÉóÂÿëäĆÉëõĈÚāÅäÈÂóäîóÉÉñØČóÂóäÿßõćâÿÖõâăÕîöÂìóÂÿÜ»ÚÅèóâ
ÖîÈÂóäÃîÈÝúĂË ÚîÂÉóÂÚöĈĂÚë¬èÚÃîÈÝæØöćăÕÉóÂ PRECIS Ì÷ćÈÿÜ»ÚäúÜĀÛÛÿÊßóñÃîÈĀÛÛÉČóæîÈØòĈÈĂÚ
ë¬èÚÃîÈäúÜĀÛÛÃîÈÂóäÉòÕÿÂĆÛÃîâúæ äúÜĀÛÛÃîÈßøĈÚØöćØöćĂËĂÚÂóäÅČóÚèÔäèâ×÷ÈìÚ¬èãÃîÈÖòèĀÜä
Ö¬óÈą ØöćĂË Ì÷ćÈĂÚÿÛøĈîÈÖÚăÕßõÉóäÔóĀæèÿìĆÚè¬óãòÈăâ¬âöÅèóâÿìâóñëâØöćÉñÚČóăÜĂËÈóÚÉäõÈìäøîÿÝãĀßä¬
ăÕāÕãÖäÈ É÷ÈăÕâöÂóäÜäòÛäúÜĀÛÛÃîÈÝææòßÙ°ÉóÂĀÛÛÉČóæîÈÕòÈÚöĈ 

¶ ÖòÕÃîÛÃîÈßøĈÚØöćÂóäÅČóÚèÔ ÿÚøćîÈÉóÂÃîÉČóÂòÕÃîÈØùÂĀÛÛÉČóæîÈÉñîãú¬ØöćÅèóâÝõÕßæóÕÛäõÿèÔßøĈÚØöć
ÃîÛÃîÈÂóäÅČóÚèÔØöćÿäöãÂÂòÚè¬ó Boundary Error ÕòÈÚòĈÚÿâøćîĀÛÛÉČóæîÈăÕÅČóÚèÔÿëäĆÉÉ÷ÈăÕÖòÕ
ÛäõÿèÔÃîÛÃîÈÂóäÅČóÚèÔîîÂ 2 ÂäõÕ ìäøî 0.44 îÈéó ìäøîÜäñâóÔ 50 Ââ. 

¶ ÿÚøćîÈÉóÂĂÚĀÛÛÉČóæîÈâöÂóäÂČóìÚÕĀÝÚØöćÕèãèõÙö Polar Projection Ì÷ćÈâîÈè¬óÿëÚæîÈÉõÉúÕØùÂÿëÚăÜ
ÛääÉÛÂòÚÛäõÿèÔÃòĈèāæÂ ØČóĂìäñãñì¬óÈäñìè¬óÈÿëÚæîÈÉõÉúÕØöćæñÖõÉúÕÖ¬óÈÂòÚÉñăâ¬ÿØ¬óÂòÚ āÕãØöćÛäõÿèÔ
ÿëÚéúÚã°ëúÖäÚòĈÚäñãñì¬óÈäñìè¬óÈÿëÚæîÈÉõÉúÕĀÖ¬æñÿëÚÉñâóÂØöćëùÕĀæñÅ¬îãą ĀÅÛæÈăÜÉÚ×÷ÈÃòĈèāæÂ
ØòĈÈ 2 ÕóÚ ĀÖ¬ÂóäÂČóìÚÕÉùÕÃîÈÂóäÅČóÚèÔĂÚĀÛÛÉČóæîÈÿÜ»ÚĀÛÛÃÚóÕÃîÈĀÖ¬æñÂäõÕÅÈØöć ÿâøćîÿæøîÂ
ÉČóÚèÚÂäõÕÃîÈÂóäÅČóÚèÚĂÚĀÚèÖñèòÚîîÂ-ÖñèòÚÖÂ ĀæèÉñØČóĂìÉČóÚèÚæîÈÉõÉúÕØöćÜäóÂÐĂÚÛäõÿèÔ
ĂÂæÿëÚéúÚã°ëúÖäâöÚîãÂè¬óÉČóÚèÚæîÈÉõÉúÕĂÚÛäõÿèÔØöćæñÖõÉúÕØöćëúÈÂè¬ó Ì÷ćÈìóÂÚČóÝæÕòÈÂæ¬óèâóĀëÕÈ
āÕãÖäÈîóÉÉñëäóÈÅèóâæČóÛóÂĂìÂòÛÝúĂËØöćăâ¬ÅùÚÿÅã äèâ×÷ÈĀÛÛÉČóæîÈîøćÚą ØöćâöäúÜĀÛÛÃîÈÂóä
ÂČóìÚÕĀÝÚØöćĀÛÛ Mercater ØöćĂìäñãñì¬óÈÃîÈæîÈÉõÉúÕÿØ¬óÂòÚØòćèāæÂĀÛÛĀÝÚØöćØöćëóâóä×ßÛÿìĆÚăÕ
ØòćèăÜ āÕãèõÙöÂóäĂÚÂóäÅæöćĀÝÚØöćÉóÂ Polar Projection ÿÜ»Ú Mercater Projection ÚòĈÚĂË softwareØöćâö
îãú¬ĂÚë¬èÚÜäñÂîÛÃîÈ PRECIS ÿîÈ āÕã softwareÕòÈÂæ¬óèÉñØČóÂóä Interpolate ÝæØöćăÕÉóÂÂóä
ÅČóÚèÔ ÕèãèõÙöÂóäØöćĀÖÂÖ¬óÈÂòÚĂÚÖòèĀÜäĀÖ¬æñËÚõÕ (äóãæñÿîöãÕÿßõćâÿÖõâëóâóä×î¬óÚăÕØöć UM 
documentation: The full scientific and technical manual of the unified model) ÝæØöćăÕÉóÂÂóä
ÅæöćĀÝÚØöćÚöĈ ăÕĀÂ¬ ÂóäÜäòÛßøĈÚØöćÌ÷ćÈÿÜ»ÚÝæÃîÈÂóäÅČóÚèÔ Ăìîãú¬ĂÚÖČóĀìÚ¬ÈæñÖõÉúÕ ĀæñæîÈÉõÉúÕÖóâ
äñÛÛ Mercator äèâØòĈÈØČóĂìÅèóâæñÿîöãÕÃîÈÂóäÅČóÚèÔ×úÂÜäòÛæÈâóîãú¬Øöć 0.20 îÈéóìäøî
ÜäñâóÔ 20 ÂõāæÿâÖä 

¶ ÂóäÿÜæöćãÚäúÜĀÛÛÂóäÉòÕÿÂĆÛÃîâúæÉóÂĀÛÛÑóÚ 2 Ì÷ćÈÿÜ»ÚäúÜĀÛÛÂóäÉòÕÿÂĆÛØöćØČóĂìëóâóä×ÿÂĆÛÃîâúæ
ÉČóÚèÚâóÂĂìîãú¬ĂÚĀà¨âÃîâúæÃÚóÕÿæĆÂăÕ ĀÖ¬âöÃîÿëöãÅøî binary file ÚöĈîãú¬ĂÚ format Øöćăâ¬ÿÜ»ÚØöć
ÅùÚÿÅãÃîÈÂæù¬âÝúĂËÉ÷ÈăÕÉòÕØČóÿÜ»ÚĀà¨âÃîâúæĀÛÛ ASCII ìäøî text file ØöćĀâè¬óÉñâöÃÚóÕÃîÈ
Āà¨âÃîâúæĂìÎ¬Âè¬ó ĀÖ¬ØČóĂìâöÅèóâëñÕèÂÖ¬îÂóäÚČóăÜĂËÃîÈÝúĂËØòćèăÜâóÂãõćÈÃ÷ĈÚÕèã āÕãĂìäúÜĀÛÛ
ÃîÈÂóäÉòÕÿÂĆÛÃîâúæÿÜ»ÚæòÂêÔñÖóäóÈ āÕãĂÚĀÖ¬æñĀ×èÉñÿÜ»ÚÃîâúæäóãèòÚÃîÈÖòèĀÜäØöćÂČóìÚÕÃîÈ
ĀÖ¬æñÂäõÕØöćăÕÉóÂĀÛÛÉČóæîÈ āÕã 1 Āà¨âÃîâúæÉñÿÜ»ÚÃîâúæäóãèòÚÃîÈ 1 ÖòèĀÜäØòĈÈßøĈÚØöćØöćÅČóÚèÔ/ 1 
Ü£ 
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¶ ÂóäÿÜæöćãÚìÚ¬èãØöćăÕÉóÂÝæÂóäÅČóÚèÔ ÿÚøćîÈÉóÂĀÛÛÉČóæîÈăÕ×úÂîîÂĀÛÛâóĂìÖòèĀÜäÖ¬óÈą ĂË
ìÚ¬èãÿÜ»ÚâóÖäÑóÚÿÕöãèÂòÚÿßøćîëñÕèÂĂÚÂóäÅČóÚèÔĀÖ¬îóÉÉñăâ¬ÿÜ»ÚØöćÅùÚÿÅãÖ¬îÝúĂËÉ÷ÈăÕâöÂóä
ÅČóÚèÔÿßøćîÿÜæöćãÚìÚ¬èãĂÚÖòèĀÜäÖ¬óÈą ÕòÈÚöĈ 

 

 

 

 

 

 

 

 

 

 

¶ ìóÅ¬óîøćÚą ØöćÅóÕè¬óÉñÿÜ»ÚÜäñāãËÚ°Ö¬îÂóäßõÉóäÔóÂóäÿÜæöćãÚĀÜæÈëáóßáúâõîóÂóé ÕòÈÚöĈ 

 

Ãîâúæ ÿÂÔÒ° ìÚ¬èã 

ÉČóÚèÚèòÚÞÚÖÂ âöÜäõâóÔÚĈČóÞÚ/èòÚ âóÂÂè¬ó 3 ââ. èòÚ 

ÉČóÚèÚèòÚîóÂóéäîÚ âöîùÔìáúâõëúÈëùÕÃîÈèòÚëúÈÂè¬óìäøîÿØ¬óÂòÛ 35 îÈéóÿÌæÿÌöãë èòÚ 

ÉČóÚèÚèòÚîóÂóéÿãĆÚ âöîùÔìáúâõÖćČóëùÕÃîÈèòÚÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãë èòÚ 

 

 

ÖòèĀÜä ìÚ¬èãÉóÂ PRECIS ëâÂóä ìÚ¬èãØöćăÕ 

îùÔìáúâõ (T) ÿÅæèõÚ (k) T(c) = T(k) · 273.15  ÿÌæÿÌöãë ( c) 

ÜäõâóÔÚĈČóÞÚ 
(P) 

ÂõāæÂäòâ/Öä.â.èõÚóØö (kg 
m-2 s-1) 

P(mm) = P (kg m-2 s-1) * 86555.1847911 ââ.(mm) 

ØõéØóÈæâ 
(Wdir) 

Wind U,V component Wdir = 2p ArcTAN(U/V) * 360 îÈéóÉóÂØõéÿìÚøî 

ÅèóâÿäĆèæâ 

(Wspeed) 

Wind U,V component Wspeed = SQRT(U2*V2) ÿâÖä/èõÚóØö (m/s) 
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2. ÝæÂóäÉČóæîÈëáóßáúâõîóÂóéîÚóÅÖëČóìäòÛÜäñÿØéăØãĀæñßøĈÚØöćÃóÈÿÅöãÈ 

 

 ÿÚøćîÈÉóÂÂóäÅóÕÂóäÔ°ëáóßáúâõîóÂóéĂÚîÚóÅÖÛÚßøĈÚÑóÚÃîÈĀÛÛÉČóæîÈëáóßáúâõîóÂóéîóÉÿÂõÕÅèóâ
ÅæóÕÿÅæøćîÚăÕ ÕòÈÚòĈÚÂóäØÕëîÛÅèóâ×úÂÖîÈÃîÈÝæÂóäÅČóÚèÔÉóÂĀÛÛÉČóæîÈÉ÷ÈÿÜ»ÚÂäñÛèÚÂóäØöćëČóÅòÎ āÕãĂËÝæØöć
ăÕÉóÂĀÛÛÉČóæîÈĂÚË¬èÈÜ£ Å.é.1980-1989 Ì÷ćÈÂČóìÚÕÿÜ»ÚÜ£ÑóÚëČóìäòÛÂóäé÷ÂêóĀæñØČóÂóäÿÜäöãÛÿØöãÛÉóÂÃîâúæØöćăÕ
ÉóÂÂóäÖäèÉèòÕāÕãë×óÚöÖäèÉîóÂóé 

2.1 ÂóäÿÜäöãÛÿØöãÛÝæÂóäÉČóæîÈëáóßáúâõîóÂóéÂòÛÝæÂóäÖäèÉèòÕ 

ÂóäÿÜäöãÛÿØöãÛÝæÂóäÉČóæîÈëáóßáúâõîóÂóéÂòÛÝæÂóäÖäèÉèòÕÚöĈ ÿÜ»ÚÂóäĀëÕÈÝæÂóäÿÜäöãÛÿØöãÛÿÜ»ÚÛóÈÉùÕ
ØöćâöÖČóĀìÚ¬ÈĂÂæÿÅöãÈÂòÛë×óÚöÖäèÉîóÂóéÃîÈÜäñÿØéăØãĂÚË¬èÈÿèæóÿÕöãèÂòÚ āÕãâöìæòÂÿÂÔÒ°ĂÚÂóäÅòÕÿæøîÂÖČóĀìÚ¬ÈØöć
î¬óÚÃîâúæÉóÂĀÛÛÉČóæîÈĀæñë×óÚöÖäèÉîóÂóéØöćÉñÚČóâóĂËÿÜäöãÛÿØöãÛ ÕòÈÚöĈ 

 

1. ÿæøîÂë×óÚöĂìâöÂóäÂäñÉóãÖČóĀìÚ¬ÈØöćÖòĈÈîãú¬ØòćèÜäñÿØéĂìëóâóä×ÿÜ»ÚÖòèĀØÚÃîÈßøĈÚØöćĂÚĀÖ¬æñáóÅØóÈ
îùÖùÚõãâèõØãóăÕĀÂ¬ áóÅÿìÚøî áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ áóÅÖñèòÚîîÂ áóÅĂÖÞ¹¼ÈÖñèòÚîîÂÖîÚÛÚ-
ÖîÚæ¬óÈ ĀæñáóÅĂÖÞ¹¼ÈØñÿæîòÚÕóâòÚ Ì÷ćÈÖóâìæòÂÿÂÔÒ°ÕòÈÂæ¬óèØČóĂìëóâóä×ÿæøîÂăÕ 24 ë×óÚö ÕòÈÚöĈ 

1.1. áóÅÿìÚøî ÿËöãÈäóã Āâ¬ï¬îÈëîÚ ÿËöãÈĂìâ¬ Ú¬óÚ îùÖäÕõÖ×° 

1.2. áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî îùÕäÙóÚö ÚÅäßÚâ ÃîÚĀÂ¬Ú îùÛæäóËÙóÚö ÚÅääóËëöâó 

1.3. áóÅÂæóÈ ÚÅäëèääÅ° ÂČóĀßÈÿßËä æßÛùäö ÂäùÈÿØß 

1.4. áóÅÖñèòÚîîÂ ËæÛùäö äñãîÈ ÖäóÕ 

1.5. áóÅĂÖÞ¹¼ÈÖñèòÚîîÂÖîÚÛÚ ìòèìõÚ Ëùâßä 

1.6. áóÅĂÖÞ¹¼ÈÖñèòÚîîÂÖîÚæ¬óÈ ÚÅäéäöÙääâäóË Ü¹ÖÖóÚö 

1.7. áóÅĂÖÞ¹¼ÈØñÿæîòÚÕóâòÚ äñÚîÈ áúÿÂĆÖ ëÖúæ 

2. ÿæøîÂÖČóĀìÚ¬ÈØöćî¬óÚÃîâúæÉóÂĀÛÛÉČóæîÈ ÿÚøćîÈÉóÂÂóäÉČóæîÈÿËõÈÖòèÿæÃÉñĀÛ¬ÈßøĈÚØöćÅČóÚèÔÿÜ»ÚÂäõÕÃÚóÕÿæĆÂ 
ÉČóÚèÚâóÂÿäöãÈÖ¬îÂòÚ āÕãĀÖ¬æñÂäõÕÉñÿÜ»ÚÖòèĀØÚÃîÈßøĈÚØöćÌ÷ćÈÉñâöÃÚóÕÿØ¬óÂòÛ 0.2 x 0.2 îÈéó ìäøîÜäñâóÔ 
20x20 Ââ. ÂóäÿæøîÂÂäõÕØöćÉñÚČóâóĂËÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉîóÂóéĂÚÿÛøĈîÈÖÚÉñÿæøîÂÉóÂÂäõÕØöćîãú¬ĂÂæë×óÚö
ÖäèÉîóÂóéâóÂØöćëùÕ ĀÖ¬ĂÚÂäÔöØöćÿÜ»Úë×óÚöÖäèÉîóÂóéËóãÞ¹¼ÈĀæèÂäõÕØöćîãú¬ĂÂæØöćëùÕîãú¬ĂÚØñÿæÉñßõÉóäÔóÿæøîÂ 
ÂäõÕØöćĂÂæØöćëùÕÌ÷ćÈîãú¬ÛÚĀÝ¬ÚÕõÚ ÿÚøćîÈÉóÂĂÚØóÈîùÖùÚõãâèõØãóÅèóâĀÖÂÖ¬óÈäñìè¬óÈØñÿæĀæñĀÝ¬ÚÕõÚâöÝæÿÜ»Úîã¬óÈ
âóÂÖ¬îÖòèĀÜäÖ¬óÈą 
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äúÜØöć 2.1: ÖČóĀìÚ¬Èë×óÚöÖäèÉèòÕîóÂóéØöćĂËÝæÖäèÉèòÕÿÜäöãÛÿØöãÛÂòÛÝæÃîÈĀÛÛÉČóæîÈ 

 

ØòĈÈÚöĈ ØóÈÅÔñØČóÈóÚăÕØČóÂóäÿÜäöãÛÿØöãÛÃîâúæ 3 ËÚõÕ Åøî āÕãĂËÅ¬óÿÊæöćãäóãÿÕøîÚÃîÈîùÔìáúâõëúÈëùÕ 
îùÔìáúâõÖćČóëùÕ ĀæñÜäõâóÔÚĈČóÞÚäèâäóãÿÕøîÚ ØöćăÕÉóÂÃîâúæÖäèÉîóÂóéØČóÂóäÿÜäöãÛÿØöãÛÂòÛÝæëäùÜÃîÈÂóäÅČóÚèÔ
äóãèòÚāÕãĀÛÛÉČóæîÈ ĀæñăÕÚČóâóÿÜäöãÛÿØöãÛāÕãĂËÂäóàÿëÚĀÛÛÉùÕÖ¬îÉùÕ Ì÷ćÈÚČóâóĀëÕÈÿÜ»ÚÖòèîã¬óÈăÕ ÕòÈÖ¬îăÜÚöĈ 

 

2.1.1  îùÔìáúâõëúÈëùÕ 

ĂÚáóßÜäñÂîÛÃóÈæ¬óÈÚöĈÂäóàÿëÚëöĀÕÈÿÜ»ÚÝæØöćăÕÉóÂĀÛÛÉČóæîÈ ë¬èÚÿëÚëöÚĈČóÿÈõÚÅøîÝæÉóÂÂóäÖäèÉèòÕØöć
ë×óÚöîùÖùÚõãâèõØãó Ì÷ćÈÿâøćîØČóÂóäÿÜäöãÛÿØöãÛÂòÚĀæèÉñßÛè¬óÝæÂóäÅČóÚèÔÉóÂĀÛÛÉČóæîÈëóâóä×ĀëÕÈÅèóâ
ëîÕÅæîÈÃîÈæòÂêÔñÂóäÿÜæöćãÚĀÜæÈÃîÈîùÔìáúâõÿËõÈåÕúÂóæăÕÿÜ»Úîã¬óÈÕö ØòĈÈĂÚË¬èÈØöćäîÚØöćëùÕĀæñÿãĆÚØöćëùÕÃîÈÜ£ 
îã¬óÈăäÂĆÖóâßÛè¬ó ÝæØöćăÕÉóÂĀÛÛÉČóæîÈãòÈâöÅèóâÅæóÕÿÅæøćîÚÌ÷ćÈĀãÂÖóâæòÂêÔñßøĈÚØöć Åøî ë×óÚöÖäèÉèòÕĂÚĀÝ¬ÚÕõÚ
āÕãÝæØöćăÕë¬èÚĂìÎ¬ĀëÕÈÅ¬óîùÔìáúâõØöćëúÈÂè¬óÝæÂóäÖäèÉèòÕĂÚìæóãë×óÚö  Āæñë×óÚöÖäèÉèòÕËóãÞ¹¼ÈØñÿæØöćÉñÅèóâ
ÅæóÕÿÅæøćîÚĂÚæòÂêÔñÿÕöãèÂòÚ îã¬óÈăäÂĆÖóâĂÚÛóÈë×óÚöÂæòÛßÛäúÜĀÛÛÂóäÿÜæöćãÚĀÜæÈîùÔìáúâõÉóÂĀÛÛÉČóæîÈØöć
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ĀÖÂÖ¬óÈÉóÂÝæÂóäÖäèÉèòÕ ÿË¬Ú áúÿÂĆÖ ĀæñÚÅäéäöÙääâäóË ÿÜ»ÚÖÚ ÿâøćîßõÉóäÔóÝæÂóäÿÜäöãÛÿØöãÛāÕãë¬èÚĂìÎ¬
ĀÛÛÉČóæîÈĂìÝæÂóäÅČóÚèÔÅ¬óîùÔìáúâõëúÈëùÕëúÈÂè¬óÅèóâÿÜ»ÚÉäõÈîãú¬ÜäñâóÔ 4 · 6 îÈéóÿÌæÿÌöãë  

 

îùÔìáúâõëúÈëùÕ 
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Chiangmai-Thailand
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ECHAM4 1980s raw
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Udonthani-Thailand
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ECHAM4 1980s raw
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Ubonratchathani-Thailand
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ECHAM4 1980s raw
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Lopburi-Thailand
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ECHAM4 1980s raw
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Donmueng-Thailand
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ECHAM4 1980s raw

 
ÂäùÈÿØß 
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Trad-Thailand
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Chumporn-Thailand
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Nakorn Sri Thammarat-Thailand
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ECHAM4 1980s raw
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Maximum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Ranong-Thailand
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äñÚîÈ 

 

äúÜØöć 2.2: ÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõëúÈëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔ 
āÕãĀÛÛÉČóæîÈ PRECIS ĀæñÝæÂóäÖäèÉèòÕ 

 

2.1.2  îùÔìáúâõÖćČóëùÕ 

ĂÚáóßÜäñÂîÛÃóÈæ¬óÈÚöĈÂäóàÿëÚëöĀÕÈÿÜ»ÚÝæØöćăÕÉóÂĀÛÛÉČóæîÈ ë¬èÚÿëÚëöÚĈČóÿÈõÚÅøîÝæÂóäÖäèÉîóÂóéØöć
ÿÂõÕÃ÷ĈÚÉäõÈ ÉñßÛè¬óÝæÂóäÅČóÚèÔÉóÂĀÛÛÉČóæîÈëóâóä×ĀëÕÈÅèóâëîÕÅæîÈÃîÈæòÂêÔñÂóäÿÜæöćãÚĀÜæÈÃîÈ
îùÔìáúâõÖóâåÕúÂóæăÕÿÜ»Úîã¬óÈÕö ØòĈÈĂÚË¬èÈÿèæóĂÚÂóäÿÂõÕË¬èÈØöćäîÚØöćëùÕĀæñÿãĆÚØöćëùÕÃîÈÜ£ ÃîâúæØöćăÕÉóÂÂóäÖäèÉ
îóÂóé ÅèóâÅæóÕÿÅæøćîÚÿÂõÕÃ÷ĈÚĂÚË¬èÈÿèæóëòĈÚą ÃîÈÜ£ÜäñâóÔ 1-2 ÿÕøîÚ ÿâøćîßõÉóäÔóÝæÂóäÿÜäöãÛÿØöãÛāÕãë¬èÚ
ĂìÎ¬ĀæèßÛè¬óĀÛÛÉČóæîÈĂìÅ¬óîùÔìáúâõÖćČóëùÕëúÈÂè¬óÅ¬óÉäõÈÜäñâóÔ 1 - 2 îÈéóÿÌæÿÌöãë ĀëÕÈÝæÕòÈäúÜÖ¬îăÜÚöĈ 
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îùÔìáúâõÖćČóëùÕ 

ÂóäÿÜäöãÛÿØöãÛĂÚË¬èÈÜ£ 

1980-1989 
10

15

20

25

30

35

40

Jan-80 Jan-81 Jan-82 Jan-83 Jan-84 Jan-85 Jan-86 Jan-87 Jan-88 Jan-89

D
e

g
re

e
 C

e
lc

iu
s

Minimum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Chiangmai-Thailand
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Minimum temperature (monthly  average) : 
Comparison TMD observed data & PRECIS ECHAM4
Udonthani-Thailand
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äúÜØöć 2.3: ÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõÖćČóëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 
PRECIS ĀæñÝæÂóäÖäèÉèòÕ 

 

2.1.3  ÜäõâóÔÚĈČóÞÚ 

ĂÚáóßÜäñÂîÛÃóÈæ¬óÈÚöĈÂäóàÿëÚëöĀÕÈÿÜ»ÚÝæØöćăÕÉóÂĀÛÛÉČóæîÈ ë¬èÚÿëÚëöÚĈČóÿÈõÚÅøîÝæÂóäÖäèÉèòÕØöćë×óÚö
ÖäèÉèòÕîùÖùÚõãâèõØãó ÉóÂÝæÂóäÿÜäöãÛÿØöãÛĀâè¬óĀÛÛÉČóæîÈÉñĀëÕÈÜäõâóÔÞÚØöćÿÜæöćãÚĀÜæÈÖóâåÕúÂóæăÕîã¬óÈ
ËòÕÿÉÚāÕãĀÛ¬ÈÿÜ»ÚË¬èÈåÕúÞÚĀæñåÕúĀæÈĂÚĀÖ¬æñÜ£ îã¬óÈăäÂĆÖóâÂæòÛßÛÅèóâÅæóÕÿÅæøćîÚĂÚëîÈæòÂêÔñ Åøî Ë¬èÈÿèæó
ÂóäÿÂõÕÞÚĀæñË¬èÈÿÕøîÚØöćÿäõćâÜäóÂÐÞÚØöćÅæóÕÿÅæøćîÚĂÚÛóÈë×óÚöäèâØòĈÈÅèóâÅæóÕÿÅæøćîÚîóÉÜäóÂÐÿÜ»ÚÛóÈÜ£ Āæñ
ÅèóâÅæóÕÿÅæøćîÚÃîÈäúÜĀÛÛÜäõâóÔÞÚÖóâåÕúÂóæÌ÷ćÈăâ¬ëîÕÅæîÈÂòÛÝæÂóäÖäèÉèòÕĂÚÛäõÿèÔßøĈÚØöćØöćîãú¬ÖõÕËóãÞ¹¼È
ØñÿæĀæñÅóÛëâùØäÛäõÿèÔáóÅĂÖÃîÈÜäñÿØéăØã ĀëÕÈÝæÕòÈäúÜÖ¬îăÜÚöĈ 
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Comparison TMD observed data & PRECIS ECHAM4
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3. ÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈÝæÉóÂĀÛÛÉČóæîÈ 

 

ÖóâÅČóîÙõÛóãĂÚÛØØöć 2 ÉñÿìĆÚăÕè¬ó ÝæØöćăÕÉóÂĀÛÛÉČóæîÈãòÈăâ¬ëóâóä×ÚČóâóĂËîÙõÛóãæòÂêÔñëáóßîóÂóé
ăÕîã¬óÈ×úÂÖîÈ äèâØòĈÈâöÃîÉČóÂòÕĂÚÂóäÚČóăÜĂËÖ¬îÿÚøćîÈëČóìäòÛÈóÚèõÉòãîøćÚą ÕèãÿìÖùÚöĈÅÔñÝúèõÉòãÉ÷ÈâöĀÚèÅèóâÅõÕØöćÉñ
ÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚÃîÈÝæØöćăÕÉóÂĀÛÛÉČóæîÈ ÿßøćîĂìăÕÝæØöćÅæóÕÿÅæøćîÚÉóÂëáóßîóÂóéÉäõÈÚîãØöćëùÕ āÕã
ÅòÕÿæøîÂÃîâúæÿßöãÈ 3 ÜäñÿáØ ÉóÂÃîâúæØòĈÈìâÕ 7 ÜäñÿáØØöćØóÈÅÔñÝúèõÉòãÿìĆÚè¬óÅèóâëâÛúäÔ°ÃîÈÃîâúæÖäèÉèòÕâö
ÿßöãÈßîÖ¬îÂóäÕČóÿÚõÚÂóä äèâØòĈÈÿÜ»ÚÃîâúæØöćâöÅèóâëČóÅòÎîã¬óÈãõćÈĂÚÂóäÖ¬îãîÕăÜëú¬ÈóÚèõÉòãËõĈÚîøćÚą Åøî  ÃîâúæÞÚ
äóãèòÚ ÃîâúæîùÔìáúâõëúÈëùÕ ĀæñÃîâúæîùÔìáúâõÖćČóëùÕ āÕãĂÚÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈÃîâúæ ÅÔñÝúèõÉòãßõÉóäÔó
ÿæøîÂÃîâúæäóãë×óÚöÖäèÉèòÕÉČóÚèÚ 130 ë×óÚö āÕãĀÛ¬ÈÿÜ»Úë×óÚöĂÚĀÖ¬æñÜäñÿØé ÕòÈÚöĈ  

- ÜäñÿØéÉöÚ ÉČóÚèÚ 31 ë×óÚö 

- ÜäñÿØéîõÚÿÕöã ÉČóÚèÚ 1 ë×óÚö 

- ÜäñÿØéăØã ÉČóÚèÚ 56 ë×óÚö 

- ÜäñÿØéÿèöãÕÚóâ ÉČóÚèÚ 15 ë×óÚö 

- ÜäñÿØéßâ¬ó ÉČóÚèÚ 9 ë×óÚö  

- ÜäñÿØéæóè ÉČóÚèÚ 5 ë×óÚö 

- ÜäñÿØéâóÿæÿÌöã ÉČóÚèÚ 16 ë×óÚö 

- ÜäñÿØéîõÚāÕÚöÿÌöã ÉČóÚèÚ 3 ë×óÚö 

āÕãâöäóãæñÿîöãÕë×óÚö ÕòÈÚöĈ 

ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

China YAXIAN 18.23 109.52 National Climatic Data Center 
(http://www.ncdc.noaa.gov) 

China HAIKOU 20.03 110.35 National Climatic Data Center 

China BEIHAI 21.48 109.10 National Climatic Data Center 

China NANNING 22.82 108.35 National Climatic Data Center 

China BAISE 23.90 106.60 National Climatic Data Center 

China RUILI 24.02 97.83 National Climatic Data Center 

China KUNMING 25.02 102.68 National Climatic Data Center 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

China GUILIN 25.33 110.30 National Climatic Data Center 

China DALI 25.70 100.18 National Climatic Data Center 

China TONGDAO 26.17 109.78 National Climatic Data Center 

China GUIYANG 26.58 106.72 National Climatic Data Center 

China ZHIJIANG 27.45 109.68 National Climatic Data Center 

China XICHANG 27.90 102.27 National Climatic Data Center 

China DEQEN 28.50 98.90 National Climatic Data Center 

China YIBIN 28.80 104.60 National Climatic Data Center 

China YOUYANG 28.83 108.77 National Climatic Data Center 

China JINFO SHAN 28.88 107.45 National Climatic Data Center 

China LHASA 29.67 91.13 National Climatic Data Center 

China ENSHI 30.28 109.47 National Climatic Data Center 

China CHENGDU 30.67 104.02 National Climatic Data Center 

China NANCHONG 30.80 106.08 National Climatic Data Center 

China GARZE 31.62 100.00 National Climatic Data Center 

China SOG XIAN 31.88 93.78 National Climatic Data Center 

China ANKANG 32.72 109.03 National Climatic Data Center 

China ZADOI 32.90 95.30 National Climatic Data Center 

China HANZHONG 33.07 107.03 National Climatic Data Center 

China WUDU 33.40 104.92 National Climatic Data Center 

China DARLAG 33.75 99.65 National Climatic Data Center 

China TUOTUOHE 34.22 92.43 National Climatic Data Center 

China YAN AN 36.60 109.50 National Climatic Data Center 

China YULIN 38.23 109.70 National Climatic Data Center 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

India India_1 26.10 91.58 Asia Pacific Data Research Center 
(http://apdrc.soest.hawaii.edu/) 

Indonesia Indonesia_2 1.52 98.92 Meteorological and Geophysical Agency, 
Indonesia 

Indonesia Indonesia_1 3.50 98.70 Meteorological and Geophysical Agency, 
Indonesia 

Indonesia Indonesia_3 3.94 108.34 Meteorological and Geophysical Agency, 
Indonesia 

Lao Pakse 15.16 105.71 Department of Meteorology and Hydrology, 
Laos PDR 

Lao Savannakhet 16.48 104.83 Department of Meteorology and Hydrology, 
Laos PDR 

Lao Vientiane 18.02 102.42 Department of Meteorology and Hydrology, 
Laos PDR 

Lao Xiengkhuang 19.56 103.08 Department of Meteorology and Hydrology, 
Laos PDR 

Lao Luang Prabang 19.78 102.21 Department of Meteorology and Hydrology, 
Laos PDR 

Malaysia Senai 1.52 103.74 Malaysian Meteorological Department, 
Malaysia 

Malaysia Kluang 2.18 103.30 Malaysian Meteorological Department, 
Malaysia 

Malaysia Mersing 2.18 103.74 Malaysian Meteorological Department, 
Malaysia 

Malaysia Melaka 2.40 102.21 Malaysian Meteorological Department, 
Malaysia 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Malaysia Petaling Jaya 3.06 101.55 Malaysian Meteorological Department, 
Malaysia 

Malaysia Kuantan 3.72 103.30 Malaysian Meteorological Department, 
Malaysia 

Malaysia Setiawan 4.38 100.67 Malaysian Meteorological Department, 
Malaysia 

Malaysia Ipoh 4.60 101.33 Malaysian Meteorological Department, 
Malaysia 

Malaysia Bayan Lepas 5.26 100.26 Malaysian Meteorological Department, 
Malaysia 

Malaysia Alor Setar 6.14 100.45 Malaysian Meteorological Department, 
Malaysia 

Myanmar Mynmar_1 16.92 96.29 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_2 18.90 95.20 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_3 20.22 92.79 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_4 20.88 95.85 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_5 21.32 99.58 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_6 21.98 96.07 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_7 22.20 95.20 Department of Meteorology & Hydrology, 
Myanmar 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Myanmar Mynmar_8 22.86 97.82 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_9 23.30 94.32 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_10 24.84 94.98 Department of Meteorology & Hydrology, 
Myanmar 

Myanmar Mynmar_11 25.28 97.39 Department of Meteorology & Hydrology, 
Myanmar 

Thai Narathiwat 6.36 101.77 Thailand Meteorology Department 

Thai Satun 6.58 100.01 Thailand Meteorology Department 

Thai Pattani (airport) 6.80 101.11 Thailand Meteorology Department 

Thai Songkha 7.24 100.45 Thailand Meteorology Department 

Thai Trang 7.46 99.58 Thailand Meteorology Department 

Thai Nakorn Sri 
Thammarat 

8.56 99.80 Thailand Meteorology Department 

Thai Pangnha 9.00 98.26 Thailand Meteorology Department 

Thai Samui 9.44 100.01 Thailand Meteorology Department 

Thai Ranong 9.88 98.70 Thailand Meteorology Department 

Thai Chumporn 10.54 99.14 Thailand Meteorology Department 

Thai Prachuabkirikun 11.86 99.80 Thailand Meteorology Department 

Thai Trad (Klong Yai) 11.86 102.86 Thailand Meteorology Department 

Thai Hua Hin 12.52 99.80 Thailand Meteorology Department 

Thai Chanthaburi 12.52 102.21 Thailand Meteorology Department 

Thai Chonburi 12.74 100.89 Thailand Meteorology Department 

Thai Rayong 12.74 101.33 Thailand Meteorology Department 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Thai Chonburi 13.40 101.11 Thailand Meteorology Department 

Thai Aranyaprathet 13.62 102.42 Thailand Meteorology Department 

Thai Donmuang 13.84 100.67 Thailand Meteorology Department 

Thai Karnchanaburi 14.06 99.58 Thailand Meteorology Department 

Thai Prachinburi 14.06 101.33 Thailand Meteorology Department 

Thai Supanburi 14.50 100.23 Thailand Meteorology Department 

Thai Lopburi 14.72 100.67 Thailand Meteorology Department 

Thai Pakchong 14.72 101.33 Thailand Meteorology Department 

Thai Burirum 14.72 102.64 Thailand Meteorology Department 

Thai Nakorn 
Ratchasima 

14.94 101.99 Thailand Meteorology Department 

Thai Surin 14.94 103.52 Thailand Meteorology Department 

Thai Buachum, Lopburi 15.16 101.11 Thailand Meteorology Department 

Thai Ubonratchathani 15.16 104.83 Thailand Meteorology Department 

Thai Tha Tum 15.38 103.74 Thailand Meteorology Department 

Thai Nakorn Sawan 15.82 100.23 Thailand Meteorology Department 

Thai Chaiyaphum 15.82 101.99 Thailand Meteorology Department 

Thai Roi Ed 16.04 103.74 Thailand Meteorology Department 

Thai Khon Kaen 16.26 102.42 Thailand Meteorology Department 

Thai Mahasarakam 16.26 103.08 Thailand Meteorology Department 

Thai Kamphang Phet 16.48 99.58 Thailand Meteorology Department 

Thai Petchaboon 16.48 101.11 Thailand Meteorology Department 

Thai Khonkaen 16.48 102.86 Thailand Meteorology Department 

Thai Mukdaharn 16.48 104.61 Thailand Meteorology Department 

Thai Maesod,Tak 16.70 98.48 Thailand Meteorology Department 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Thai Phisanulok 16.70 100.23 Thailand Meteorology Department 

Thai Tak 16.92 98.92 Thailand Meteorology Department 

Thai Bhumiporn Dam 17.14 99.14 Thailand Meteorology Department 

Thai Sakonnakorn 17.14 104.18 Thailand Meteorology Department 

Thai Loei 17.36 101.77 Thailand Meteorology Department 

Thai Udonthani 17.36 102.86 Thailand Meteorology Department 

Thai Nakorn Phanom 17.36 104.83 Thailand Meteorology Department 

Thai Utradit 17.58 100.01 Thailand Meteorology Department 

Thai Nongkai 17.80 102.64 Thailand Meteorology Department 

Thai Mae Sariang 18.24 98.04 Thailand Meteorology Department 

Thai Lampang 18.24 99.58 Thailand Meteorology Department 

Thai Phare 18.24 100.23 Thailand Meteorology Department 

Thai Nan 18.68 98.92 Thailand Meteorology Department 

Thai Chiangmai 18.68 100.67 Thailand Meteorology Department 

Thai Tha wang Pha, 
Nan 

19.12 100.89 Thailand Meteorology Department 

Thai Mae Hong Sorn 19.34 97.82 Thailand Meteorology Department 

Thai Chiangrai 20.00 99.80 Thailand Meteorology Department 

Viet Nam Ca Mau 9.22 105.27 Institute of Meteorology, Hydrology and 
Environment, Vietnam 

Viet Nam Can Tho 10.10 105.71 Institute of Meteorology, Hydrology and 
Environment, Vietnam 

Viet Nam Da Lat 11.86 108.34 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Viet Nam Nha Trang 12.30 109.21 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Playcu 14.06 107.90 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Kon Tum 14.28 107.68 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Da Nang 16.04 108.12 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Hue 16.48 107.68 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Dong Hoi 17.36 106.58 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Vinh 18.68 105.71 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Phu Lien 20.88 106.58 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Ha Noi (Lang) 21.10 105.93 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 
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ÜäñÿØé ë×óÚö æñÖõÉúÕ æîÈÉõÉúÕ Āìæ¬ÈÃîâúæ 

Viet Nam Dien Bien 21.32 103.08 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Lai Chau 21.98 103.08 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

Viet Nam Cao Bang 22.64 106.15 Institute of Meteorology Institute of 
Meteorology, Hydrology and Environment, 
Vietnam 

 

ÃîâúæÖäèÉèòÕÿìæ¬óÚöĈ ØóÈÅÔñØČóÈóÚăÕäèÛäèâÉóÂìÚ¬èãÈóÚØòĈÈáóãĂÚĀæñÖ¬óÈÜäñÿØéÿßøćîĂìăÕÖČóĀìÚ¬ÈÃîÈ
ë×óÚöÖäèÉèòÕØöćÂäñÉóãÅäîÛÅæùâÝæÉóÂĀÛÛÉČóæîÈØöćăÕØòĈÈìâÕ ÃîâúæÖäèÉèòÕëáóßîóÂóéÉóÂë×óÚöÿìæ¬óÚöĈ Éñ
ÚČóăÜĂËÿÜäöãÛÿØöãÛÂòÛÝæÃîÈĀÛÛÉČóæîÈĂÚË¬èÈÜ£ÑóÚ ØòĈÈÚöĈĂÚÂóäÜäòÛĀÂÅèóâÅæóÕÿÅæøćîÚÚöĈÉñĀÖÂÖ¬óÈÂòÚëČóìäòÛ
ÃîâúæĀÖ¬æñÜäñÿáØÌ÷ćÈÉñîÙõÛóãĂÚìòèÃî×òÕăÜ 

 

3.1 ÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈÃîâúæÞÚäóãèòÚ 

 ÅÔñÝúèõÉòãßÛè¬ó ÿâøćîßõÉóäÔóĂÚáóßäèâÃîÈßøĈÚØöćÉóÂë×óÚöÖäèÉèòÕØòĈÈìâÕ 130 ë×óÚöĀæè ÂóäÿÜäöãÛÿØöãÛ
ÜäõâóÔÞÚäóãÜ£ÿÊæöćãË¬èÈØéèääêĂÚÜ£ÑóÚ (1980s) ÉóÂÃîâúæÖäèÉèòÕÂòÛÝæÉóÂĀÛÛÉČóæîÈ ßÛè¬óāÕãë¬èÚĂìÎ¬Åèóâ
ÅæóÕÿÅæøćîÚÉñăÜĂÚĀÚèØóÈÿÕöãèÂòÚāÕãÿÊßóñîã¬óÈãõćÈĂÚÜäñÿØéĀ×ÛÿîÿÌöãÖñèòÚîîÂÿÊöãÈĂÖ Ì÷ćÈÉóÂÂóäÿÜäöãÛÿØöãÛ
ÜäõâóÔÞÚäèâäóãÜ£ÿÊæöćãÉóÂĀÛÛÉČóæîÈÚîãÂè¬óÝæÂóäÖäèÉèòÕÿÂøîÛØùÂë×óÚöĂÚîòÖäóØöćăâ¬ÿØ¬óÂòÚ  ãÂÿèÚë×óÚöĂÚ
ÜäñÿØéßâ¬ó ÉóÂÿìÖùÝæÚöĈ ÚČóăÜëú¬ÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚāÕãÂóäÜäòÛÿßõćâìäøîæÕÝæØöćăÕÉóÂĀÛÛÉČóæîÈÕèãÅ¬ó
ëòâÜäñëõØÙõċØöćĀÖÂÖ¬óÈÂòÚĂÚĀÖ¬æñÂäõÕ  āÕãÅ¬óëòâÜäñëõØÙ°ØöćăÕÉñÅČóÚèÔâóÉóÂîòÖäóë¬èÚäñìè¬óÈÜäõâóÔÞÚäèâäóãÜ£
ÿÊæöćãäóãØéèääêÉóÂÂóäÖäèÉèòÕ ÂòÛÝæÉóÂĀÛÛÉČóæîÈ ÖóâëâÂóä (3.1) 

 

Observed

simulated
i

P

P
k =      (3.1) 

ik Åøî Å¬óëòâÜäñëõØÙõċÂóäÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚ Āæñ PÅøî ÜäõâóÔÞÚäèâäóãÜ£ÿÊæöćãäóãØéèääêØöćÂäõÕ i 
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āÕãÅ¬óëòâÜäñëõØÙõċäóãë×óÚöØöćăÕÉñÚČóâó Interpolate ÿßøćîìóÅ¬óëòâÜäñëõØÙõċäóãÂäõÕØòĈÈìâÕÌ÷ćÈÿÜ»ÚÝæÉóÂ
ĀÛÛÉČóæîÈÕèãāÜäĀÂäâ Surfer v.8 ìæòÈÉóÂăÕÅ¬óÅ¬óëòâÜäñëõØÙõċäóãÂäõÕĀæè Å¬óëòâÜäñëõØÙõċÚöĈÉñ×úÂÚČóăÜÅúÔÂòÛ
ÜäõâóÔÞÚäóãèòÚÉóÂĀÛÛÉČóæîÈØöćÂäõÕÿÕöãèÂòÚÖóâëâÂóä (3.2) ÿßøćîĂìăÕÃîâúæÜäõâóÔÞÚäóãèòÚØöćÝ¬óÚÂóäÜäòÛæÕ
ÅèóâÅæóÕÿÅæøćîÚĀæè 

 

iii PkP Ö='      (3.2) 

'

iP Åøî ÜäõâóÔÞÚäóãèòÚìæòÈÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚ Āæñ iPÅøî ÜäõâóÔÞÚäóãèòÚÂ¬îÚÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚØöć 

ÂäõÕ i  

ØòĈÈÚöĈÂóäÿÜäöãÛÿØöãÛÝæØöćăÕìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ ĀëÕÈÝæØöćÚ¬óßîĂÉ āÕãÝæØöćăÕÿÂøîÛØùÂë×óÚöĀëÕÈ

Å¬óÅèóâĀÖÂÖ¬óÈÃîÈÜäõâóÔÞÚäèâäóãÜ£ÿÊæöćãäóãØéèääêăâ¬ÿÂõÚ 100âõææõÿâÖä (äúÜØöć 3.1) 

 

 

Â. 

 

Ã. 

 

Å. 

äúÜØöć 3.1: ÅèóâĀÖÂÖ¬óÈäñìè¬óÈÜäõâóÔÞÚäèâäóãÜ£ÿÊæöćãäóãØéèääêĂÚÜ£ÑóÚ Â. Â¬îÚÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚĀæñ Ã. 
ìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚÿÜäöãÛÿØöãÛäñìè¬óÈÝæÉóÂĀÛÛÉČóæîÈĀæñÝæÂóäÖäèÉèòÕ Āæñ Å.ÝæÂóä interpolate Å¬ó

ëòâÜäñëõØÙõċÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚäóãë×óÚö 
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āÕãáóãìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæè ÝæØöćăÕâöÅèóâëîÕÅæîÈÂòÛÝæÃîÈÂóäÖäèÉèòÕâóÂÃ÷ĈÚ ØòĈÈÚöĈÂóä
ÿÜäöãÛÿØöãÛÝæäñìè¬óÈÝæÉóÂÂóäÖäèÉèòÕ (ÿëÚëöÚĈČóÿÈõÚ) ÝæÉóÂĀÛÛÉČóæîÈāÕãÖäÈ (ÿëÚëöÿÃöãè) ĀæñÝæÉóÂĀÛÛÉČóæîÈ
ìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚ   (ÿëÚëöĀÕÈ) ĀëÕÈÕòÈĀÝÚáóßÖ¬îăÜÚöĈ 

ÜäõâóÔÞÚäèâäóãÿÕøîÚ 

ÂóäÿÜäöãÛÿØöãÛĂÚË¬èÈÜ£ 

1980-1989 

Precipitation monthly average compare with ECHAM4 A2

Chaing Mai - Thailand
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ÿËöãÈĂìâ¬ 

Precipitation monthly average compare with ECHAM4 A2

Udontani - Thailand

0

200

400

600

800

1000

Ja
n-

00

Ja
n-

01

Ja
n-

02

Ja
n-

03

Ja
n-

04

Ja
n-

05

Ja
n-

06

Ja
n-

07

Ja
n-

08

Ja
n-

09
Month

P
re

c
ip

it
a
ti

o
n

 (
m

m
)

Observed

ECHAM4 1980s res

ECHAM4 1980s raw

 

îùÕäÙóÚö 

Precipitation monthly average compare with ECHAM4 A2

Ubonratchathani - Thailand
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îùÛæäóËÙóÚö 

 

Precipitation monthly average compare with ECHAM4 A2

Lopburi - Thailand
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æßÛùäö 

 

Precipitation monthly average compare with ECHAM4 A2

Donmuang - Thailand
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ÂäùÈÿØßð 
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Precipitation monthly average compare with ECHAM4 A2

Trad (Klong Yai) - Thailand
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ÖäóÕ 

 

Precipitation monthly average compare with ECHAM4 A2

Chumporn - Thailand
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Ëùâßä 

 

Precipitation monthly average compare with ECHAM4 A2

Nakornsrithammarat - Thailand
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ÚÅäéäöÙääâäóË 

 

Precipitation monthly average compare with ECHAM4 A2

Ranong - Thailand
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äñÚîÈ 

 

äúÜØöć 3.2: ÝæÂóäÿÜäöãÛÿØöãÛÜäõâóÔÞÚëñëâäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 
PRECIS ĀæñÝæìæòÈÂóäÜäòÛĀÂ ÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕ 

ØòĈÈÚöĈÝæÂóäÿÜäöãÛÿØöãÛÜäõâóÔÞÚëñëâäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 
PRECIS ĀæñÝæìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ āÕãÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕÃîÈë×óÚöÖäèÉèòÕØòĈÈìâÕØöćĂËĂÚÂóä
ÅČóÚèÔÉČóÚèÚ 24 ë×óÚöĀëÕÈîãú¬ĂÚáóÅÝÚèÂ 2 
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3.2 ÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈÃîâúæîùÔìáúâõëúÈëùÕäóãèòÚ 

 ÅèóâÅæóÕÿÅæøćîÚÃîÈÃîâúæîùÔìáúâõëúÈëùÕäóãèòÚÉóÂÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈÚöĈÂĆĀëÕÈæòÂêÔñÅæóãÂòÛ
ÃîâúæÜäõâóÔÞÚäóãèòÚ îã¬óÈăäÂĆÖóâÿÚøćîÈÉóÂÃîâúæîùÔìáúâõëúÈëùÕîóÉâöÅ¬óÖćČóÂè¬óìäøîâóÂÂè¬óéúÚã°ăÕØČóĂìăâ¬ëóâóä×
ÕČóÿÚõÚÂóäĂÚæòÂêÔñÿÕöãèÂòÚÂòÛÃîâúæÞÚ ĂÚÂóäìóÅ¬óëòâÜäñëõØÙõċÂóäÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚÉ÷ÈăÕÕČóÿÚõÚÂóäāÕãÂóä
ìóÝæÖ¬óÈäñìè¬óÈîùÔìáúâõäóãèòÚÿÊæöćãäóãØéèääêäñìè¬óÈÝæÉóÂĀÛÛÉČóæîÈĀæñÝæÉóÂÂóäÖäèÉèòÕÖóâëâÂóä (3.3) 

 

Observedsimulatedi TxTxk -=      (3.3) 

ik Åøî Å¬óëòâÜäñëõØÙõċÂóäÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚ Āæñ TÅøî îùÔìáúâõëúÈëùÕäóãèòÚÿÊæöćãäóãØéèääêØöćÂäõÕ i 

āÕãÅ¬óëòâÜäñëõØÙõċäóãë×óÚöØöćăÕÉñÚČóâó Interpolate ÿßøćîìóÅ¬óëòâÜäñëõØÙõċäóãÂäõÕØòĈÈìâÕÌ÷ćÈÿÜ»ÚÝæÉóÂ
ĀÛÛÉČóæîÈÕèãāÜäĀÂäâ Surfer v.8 ìæòÈÉóÂăÕÅ¬óÅ¬óëòâÜäñëõØÙõċäóãÂäõÕĀæè Å¬óëòâÜäñëõØÙõċÚöĈÉñ×úÂÚČóăÜÅúÔÂòÛ
îùÔìáúâõëúÈëùÕäóãèòÚÉóÂĀÛÛÉČóæîÈØöćÂäõÕÿÕöãèÂòÚÖóâëâÂóä (3.4) ÿßøćîĂìăÕÃîâúæîùÔìáúâõëúÈëùÕäóãèòÚØöćÝ¬óÚÂóäÜäòÛ
æÕÅèóâÅæóÕÿÅæøćîÚĀæè 

iii TxkTx +='      (3.4) 

'

iTxÅøî îùÔìáúâõëúÈëùÕäóãèòÚìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚ Āæñ iTxÅøî îùÔìáúâõëúÈëùÕäóãèòÚÂ¬îÚÜäòÛÅèóâÅæóÕÿÅæøćîÚ

ÿÅæøćîÚØöćÂäõÕ i  

ÂóäÿÜäöãÛÿØöãÛÝæØöćăÕìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ ĀëÕÈÝæØöćÚ¬óßîĂÉ āÕãÝæØöćăÕÿÂøîÛØùÂë×óÚöĀëÕÈÅ¬ó

ÅèóâĀÖÂÖ¬óÈÃîÈîùÔìáúâõëúÈëùÕäóãèòÚÿÊæöćãäóãØéèääêăâ¬ÿÂõÚ 2 îÈéóÿÌæÿÌöãë (äúÜØöć 3.2) 
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Â. 

 

Ã. 

 

Å. 

äúÜØöć 3.3: ÅèóâĀÖÂÖ¬óÈäñìè¬óÈîùÔìáúâõëúÈëùÕäóãèòÚÿÊæöćãäóãØéèääêĂÚÜ£ÑóÚ Â. Â¬îÚÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚĀæñ Ã. 
ìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚÿÜäöãÛÿØöãÛäñìè¬óÈÝæÉóÂĀÛÛÉČóæîÈĀæñÝæÂóäÖäèÉèòÕ Āæñ Å.ÝæÂóä interpolate Å¬ó

ëòâÜäñëõØÙõċÂóäÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚäóãë×óÚö 

 

āÕãÝæØöćăÕáóãìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæèâöÅèóâëîÕÅæîÈÂòÛÝæÃîÈÂóäÖäèÉèòÕâóÂÃ÷ĈÚ ØòĈÈÚöĈÉñÿìĆÚ
ăÕÉóÂÂóäÿÜäöãÛÿØöãÛÝæäñìè¬óÈÝæÉóÂÂóäÖäèÉèòÕ (ÿëÚëöÚĈČóÿÈõÚ) ÝæÉóÂĀÛÛÉČóæîÈāÕãÖäÈ (ÿëÚëöÿÃöãè) ĀæñÝæÉóÂ
ĀÛÛÉČóæîÈìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚ   (ÿëÚëöĀÕÈ) ĀëÕÈÕòÈĀÝÚáóßÖ¬îăÜÚöĈ 

îùÔìáúâõëúÈëùÕ 

ÂóäÿÜäöãÛÿØöãÛĂÚË¬èÈÜ£ 

1980-1989 

Maximum temperature monthly average compare with ECHAM4 A2

Chaing Mai - Thailand
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ÿËöãÈĂìâ¬ 
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Maximum temperature monthly average compare with ECHAM4 A2

Udonthani - Thailand
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îùÕäÙóÚö 

Maximum temperature monthly average compare with ECHAM4 A2

Ubonratchathani - Thailand
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îùÛæäóËÙóÚö 

Maximum temperature monthly average compare with ECHAM4 A2

Lopburi - Thailand
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æßÛùäö 

Maximum temperature monthly average compare with ECHAM4 A2

Donmuang - Thailand
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Maximum temperature monthly average compare with ECHAM4 A2

Trad (Klong Yai) - Thailand

20

30

40

50

60

Ja
n-

00

Ja
n-

01

Ja
n-

02

Ja
n-

03

Ja
n-

04

Ja
n-

05

Ja
n-

06

Ja
n-

07

Ja
n-

08

Ja
n-

09
Month

D
e
g

re
e
 C

e
lc

iu
s

Observed

ECHAM4 1980s res

ECHAM4 1980s raw

 

ÖäóÕ 

 

Maximum temperature monthly average compare with ECHAM4 A2

Chumporn - Thailand
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Maximum temperature monthly average compare with ECHAM4 A2

Nakorn Sri Thammarat - Thailand
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Maximum temperature monthly average compare with ECHAM4 A2

Ranong - Thailand
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äñÚîÈ 

 

äúÜØöć 3.4.: ÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõëúÈëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 
PRECIS ĀæñÝæìæòÈÂóäÜäòÛĀÂ ÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕ 

ØòĈÈÚöĈÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõëúÈëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕã

ĀÛÛÉČóæîÈ PRECIS ĀæñÝæìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ āÕãÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕÃîÈë×óÚöÖäèÉèòÕ

ØòĈÈìâÕØöćĂËĂÚÂóäÅČóÚèÔÉČóÚèÚ 24 ë×óÚöĀëÕÈîãú¬ĂÚáóÅÝÚèÂ 3 

 

3.3 ÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈÃîâúæîùÔìáúâõÖćČóëùÕäóãèòÚ 

 ëČóìäòÛÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈîùÔìáúâõÜäñÿáØÚöĈâöÅèóâĀÖÂÖ¬óÈÉóÂÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÃîÈ
ÃîâúæÜäñÿáØîøćÚ ÿÚøćîÈÉóÂĂÚÂóäÜäòÛÃîâúæÚöĈÉČóÿÜ»ÚØöćÉñÖîÈîãú¬áóãĂÖÿÈøćîÚăÃÜäñÂóäìÚ÷ćÈ Åøî Å¬óîùÔìáúâõÖćČóëùÕäóãèòÚ
ÖîÈăâ¬âóÂÂè¬óîùÔìáúâõëúÈëùÕĂÚèòÚÿÕöãèÂòÚÌ÷ćÈăÕäòÛÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæè ÅÔñÝúèõÉòãăÕØÕæîÈÕČóÿÚõÚÂóäĂÚ
ìæóãąĀÚèØóÈ ÉÚăÕÃîëäùÜĂÚÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ Åøî ÂóäÜäòÛæÕÅèóâÅæóÕÿÅæøćîÚîùÔìáúâõÖćČóëùÕÉñ
ÕČóÿÚõÚÂóäāÕãĂËÅ¬óëòâÜäñëõØÙõċÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÿÕöãèÂòÛÂóäÜäòÛÅ¬óîùÔìáúâõëúÈëùÕäóãèòÚ āÕãÕČóÿÚõÚÂóäÖóâ
ëâÂóä (3.5) 

iii TnkTn +='      (3.5) 

'

iTnÅøî îùÔìáúâõëúÈëùÕäóãèòÚìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚ Āæñ iTnÅøî îùÔìáúâõÖćČóëùÕäóãèòÚÂ¬îÚÜäòÛÅèóâÅæóÕÿÅæøćîÚ

ÿÅæøćîÚØöćÂäõÕ i  
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ÝæØöćăÕìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĂìÝæÿÜ»ÚØöćÚ¬óßîĂÉÿâøćîßõÉóäÔóÉóÂÝæÖ¬óÈäñìè¬óÈîùÔìáúâõÖćČóëùÕ
äóãèòÚÿÊæöćãäóãØéèääêÂ¬îÚÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚÂòÛìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚĀëÕÈĂìÿìĆÚè¬óÝæÉóÂĀÛÛÉČóæîÈ
ĂìÅ¬óëúÈÂè¬óÝæÂóäÖäèÉèòÕâóÂÂè¬ó 2 îÈéóÿÌæÿÌöãë ĀÖ¬áóãìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæèÜäóÂÐè¬óÝæÉóÂ
ĀÛÛÉČóæîÈìæòÈÂóäÜäòÛĀëÕÈîùÔìáúâõÖćČóëùÕäóãèòÚÿÊæöćãäóãØéèääêÖćČóÂè¬óÝæÂóäÖäèÉèòÕĂÚË¬èÈ 1-2 îÈéóÿÌæÿÌöãë 
îã¬óÈăäÂĆÖóâãòÈâöÛóÈë×óÚöÌ÷ćÈãòÈâöÅèóâÅæóÕÿÅæøćîÚâóÂÂè¬ó 2 îÈéóÿÌæÿÌöãë āÕãÿÊßóñĂÚÛäõÿèÔÅóÛëâùØäáóÅĂÖ
ÃîÈăØã (äúÜØöć 3.3) 

Â.  Ã.  

äúÜØöć 3.5: ÅèóâĀÖÂÖ¬óÈäñìè¬óÈîùÔìáúâõÖćČóëùÕäóãèòÚÿÊæöćãäóãØéèääêĂÚÜ£ÑóÚ Â. Â¬îÚÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæñ Ã. 
ìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚÿÜäöãÛÿØöãÛäñìè¬óÈÝæÉóÂĀÛÛÉČóæîÈĀæñÝæÂóäÖäèÉèòÕ  

áóãìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚĀæè ÝæØöćăÕâöÅèóâëîÕÅæîÈÂòÛÝæÃîÈÂóäÖäèÉèòÕâóÂÃ÷ĈÚ ØòĈÈÚöĈÂóä
ÿÜäöãÛÿØöãÛÝæäñìè¬óÈÝæÉóÂÂóäÖäèÉèòÕ (ÿëÚëöÚĈČóÿÈõÚ) ÝæÉóÂĀÛÛÉČóæîÈāÕãÖäÈ (ÿëÚëöÿÃöãè) ĀæñÝæÉóÂĀÛÛÉČóæîÈ
ìæòÈÜäòÛÅèóâÅæóÕÿÅæøćîÚ   (ÿëÚëöĀÕÈ) ĀëÕÈÕòÈĀÝÚáóßÖ¬îăÜÚöĈ 

 

îùÔìáúâõÖćČóëùÕ 

ÂóäÿÜäöãÛÿØöãÛĂÚË¬èÈÜ£ 

1980-1989 

Minimum temperature monthly average compare with ECHAM4 A2

Chaing Mai - Thailand
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Minimum temperature monthly average compare with ECHAM4 A2

Udonthani - Thailand
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îùÕäÙóÚö 

 

Minimum temperature monthly average compare with ECHAM4 A2

Ubonratchathani - Thailand
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Minimum temperature monthly average compare with ECHAM4 A2

Lopburi - Thailand
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Minimum temperature monthly average compare with ECHAM4 A2

Donmuang - Thailand
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ÂäùÈÿØßð 

Minimum temperature monthly average compare with ECHAM4 A2

Trad (Klong Yai) - Thailand
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ÖäóÕ 

Minimum temperature monthly average compare with ECHAM4 A2

Chumporn - Thailand
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Minimum temperature monthly average compare with ECHAM4 A2

Nakorn Sri Thammarat - Thailand

10

20

30

40

Ja
n-

00

Ja
n-

01

Ja
n-

02

Ja
n-

03

Ja
n-

04

Ja
n-

05

Ja
n-

06

Ja
n-

07

Ja
n-

08

Ja
n-

09
Month

D
e
g

re
e
 C

e
lc

iu
s

Observed

ECHAM4 1980s res

ECHAM4 1980s raw

 

ÚÅäéäöÙääâäóË 

 

Minimum temperature monthly average compare with ECHAM4 A2

Ranong - Thailand
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äñÚîÈ 

 

äúÜØöć 3.6: ÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõÖćČóëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 
PRECIS ĀæñÝæìæòÈÂóäÜäòÛĀÂ ÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕ 

 

ØòĈÈÚöĈÝæÂóäÿÜäöãÛÿØöãÛîùÔìáúâõÖćČóëùÕÿÊæöćãäóãÿÕøîÚĂÚË¬èÈØéèääê 1980s äñìè¬óÈÝæÂóäÅČóÚèÔāÕãĀÛÛÉČóæîÈ 

PRECIS ĀæñÝæìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ āÕãÿÜäöãÛÿØöãÛÂòÛÝæÂóäÖäèÉèòÕÃîÈë×óÚöÖäèÉèòÕØòĈÈìâÕØöćĂËĂÚÂóä

ÅČóÚèÔÉČóÚèÚ 24 ë×óÚöĀëÕÈîãú¬ĂÚáóÅÝÚèÂ 4 
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4. ÝæÂóäÉČóæîÈëáóßáúâõîóÂóéìæòÈÂóäÜäòÛÅèóâÅæóÕÿÅæøćîÚ 
 

4.1 ÝæÂóäÉČóæîÈëáóßîóÂóéāÕãÂóäĂËĀÛÛÉČóæîÈØóÈÅÔõÖéóëÖä° PRECIS ĂÚË¬èÈÜ£ÑóÚØöćĂËØČóÂóä
ÿÜäöãÛÿØöãÛîÚóÅÖ (Å.é. 1980-1989) 

 

4.1.1 ÝæÂóäÉČóæîÈîùÔìáúâõëúÈëùÕ 

 Ë¬èÈØéèääêØöć 1980 ÛäõÿèÔáóÅÿìÚøîÖîÚÛÚÃîÈÜäñÿØéâöîùÔìáúâõëúÈëùÕÿÊæöćãÜäñâóÔ 27-33 îÈéóÿÌæÿÌöãë 
ë¬èÚßøĈÚØöćë¬èÚĂìÎ¬ĂÚáóÅÖñèòÚîîÂÿÊöãÈÿìÚøî âöîùÔìáúâõëúÈëùÕÿÊæöćãîãú¬ØöćÜäñâóÔ 31-33 îÈéóÿÌæÿÌöãë ÛäõÿèÔ
áóÅÿìÚøîÖîÚæ¬óÈ áóÅÂæóÈ áóÅÖñèòÚîîÂ ÖæîÕÉÚßøĈÚØöćĂÚáóÅĂÖâöîùÔìáúâõëúÈëùÕÿÊæöćã ÜäñâóÔ 33-37 îÈéó
ÿÌæÿÌöãë 

 ĂÚë¬èÚÃîÈäñãñÿèæóØöćâöîóÂóéäîÚĂÚäîÛÜ£ÚòĈÚ ßÛè¬óáóÅÿìÚøîÖîÚÛÚĀæñßøĈÚØöćë¬èÚĂìÎ¬ĂÚáóÅ
ÖñèòÚîîÂÿÊöãÈÿìÚøîâöÉČóÚèÚèòÚØöćâöîóÂóéäîÚāÕãÿÊæöćãÜäñâóÔ 2-4 ÿÕøîÚ ë¬èÚÛäõÿèÔáóÅÿìÚøîÖîÚæ¬óÈ áóÅÂæóÈ 
áóÅÖñèòÚîîÂ ĀæñìæóãßøĈÚØöćĂÚáóÅĂÖ âöäñãñÿèæóØöćâöîóÂóéäîÚĂÚäîÛÜ£ãóèÂè¬ó āÕãâöèòÚØöćâöîóÂóéäîÚâóÂ×÷È 4-6 
ÿÕøîÚ ĀæñĂÚÛóÈßøĈÚØöćÚóÚ×÷È 8 ÿÕøîÚÖ¬îÜ£  

  

 

äúÜØöć 4.1: ĀÝÚØöćĀëÕÈîùÔìáúâõëúÈëùÕÿÊæöćã (Ìóã) ĀæñäñãñÿèæóØöćâöîóÂóéäîÚĂÚäîÛÜ£ (Ãèó) 
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 4.1.2 ÝæÂóäÉČóæîÈîùÔìáúâõÖćČóëùÕ 

 Ë¬èÈØéèääêØöć 1980 ÛäõÿèÔáóÅÿìÚøîÖîÚÛÚÃîÈÜäñÿØéâöîùÔìáúâõÖćČóëùÕÿÊæöćãîãú¬ØöćÜäñâóÔ 18-22 îÈéó
ÿÌæÿÌöãë ĂÚßøĈÚØöćáóÅÿìÚøîÖîÚæ¬óÈ áóÅÖñèòÚîîÂÿÊöãÈÿìÚøîĀæñáóÅĂÖîùÔìáúâõÖćČóëùÕÿÊæöćãîãú¬ØöćÜäñâóÔ 22-24 îÈéó
ÿÌæÿÌöãë ë¬èÚĂÚÛäõÿèÔáóÅÂæóÈ ĀæñáóÅÖñèòÚîîÂÉñâöîùÔìáúâõÖćČóëùÕÿÊæöćãëúÈÂè¬óßøĈÚØöćîøćÚąÅøî 24-26 îÈéóÿÌæÿÌöãë 

ë¬èÚäñãñÿèæóØöćâöîóÂóéÿãĆÚĂÚäîÛÜ£ÚòĈÚ ßÛè¬óßøĈÚØöćáóÅÿìÚøîĀæñáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÖîÚÛÚâöÉČóÚèÚèòÚØöć
îùÔìáúâõÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãë ãóèÚóÚØöćëùÕÜäñâóÔ 2-2.5 ÿÕøîÚ ëČóìäòÛßøĈÚØöćîøćÚąÃîÈÜäñÿØéăØãāÕãÿÊæöćãĂÚäîÛ
ØéèääêĀæèâöÉČóÚèÚèòÚØöćîùÔìáúâõÖćČóÂè¬ó 16 îÈéóÿÌæÿÌöãëăâ¬ÿÂõÚ 10 èòÚ 

 

  

 

äúÜØöć 4.2: ĀÝÚØöćĀëÕÈîùÔìáúâõÖćČóëùÕÿÊæöćã (Ìóã) ĀæñäñãñÿèæóØöćâöîóÂóéÿãĆÚĂÚäîÛÜ£ (Ãèó) 

 

4.1.3 ÝæÂóäÉČóæîÈÜäõâóÔÚĈČóÞÚäóãÜ£  

 ÉóÂÂóäßõÉóäÔóÜäõâóÔÚĈČóÞÚëñëâĂÚäîÛ 1 Ü£ÿÊæöćãĂÚäîÛØéèääê ßÛè¬óßøĈÚØöćë¬èÚĂìÎ¬ÛäõÿèÔáóÅÿìÚøî 
áóÅÖñèòÚîîÂÿÊöãÈÿìÚøî áóÅÂæóÈ âöÜäõâóÔÚĈČóÞÚëñëâäóãÜ£ĂÚË¬èÈ 1,000-1500 âõææõÿâÖä ë¬èÚĂÚáóÅÖñèòÚîîÂ âö
ÜäõâóÔÚĈČóÞÚëñëâäóãÜ£ÜäñâóÔ 1,500-2,500 âõææõÿâÖä ĀæñßøĈÚØöćë¬èÚĂìÎ¬ÃîÈáóÅĂÖâöÜäõâóÔÚĈČóÞÚëñëâäóãÜ£
âóÂÂè¬ó 2,000 âõææõÿâÖä ĀæñëúÈâóÂÂè¬ó 3,000 âõææõÿâÖäĂÚìæóãßøĈÚØöć 
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äúÜØöć 4.3: ĀÝÚØöćĀëÕÈÜäõâóÔÞÚäèâĂÚäîÛÜ£ÿÊæöćã (Ìóã) ĀæñäñãñÿèæóØöćâöÞÚÖÂĂÚäîÛÜ£ (Ãèó) 

 

4.2  ÝæÂóäÉČóæîÈëáóßáúâõîóÂóéîÚóÅÖáóãĂÖëáóßÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâë×óÚÂóäÔ°
ØóÈÿéäêÑÂõÉĀæñëòÈÅâ ĀÛÛ A2 Āæñ B2 

 ØóÈÅÔñØČóÈóÚăÕÅČóÚèÔĀæñëäùÜÂóäÅóÕìâóãæòÂêÔñáúâõîóÂóéîÚóÅÖáóãĂÖëáóßÂóäÿÜæöćãÚĀÜæÈÂ®óÌ
ÿäøîÚÂäñÉÂÖóâë×óÚÂóäÔ°ØóÈÿéäêÑÂõÉĀæñëòÈÅâ ĀÛÛ A2 Āæñ B2 ĂÚË¬èÈÜ£ 2010-2099 āÕãÅČóÚèÔÉóÂÑóÚÃîâúæ 
GCM ECHAM4 Ì÷ćÈâöÝæëäùÜÕòÈÚöĈ 

(ìâóãÿìÖù: ÂóäëäùÜÝæÂóäÉČóæîÈëáóßîóÂóéāÕãÂóäĂËĀÛÛÉČóæîÈØóÈÅÔõÖéóëÖä° PRECIS ĂÚäóãÈóÚÚöĈ 
ÿÜ»ÚÂóäëäùÜāÕãëòÈÿÃÜ āÕãÅäîÛÅæùâ×÷ÈÖòèĀÜäØóÈîùÖùÚõãâèõØãóØöćëČóÅòÎÿßöãÈ îùÔìáúâõëúÈëùÕ îùÔìáúâõÖćČóëùÕ 
ÜäõâóÔÚĈČóÞÚ Āæñ ØõéØóÈÂòÛÅèóâÿäĆèæâ ÿØ¬óÚòĈÚ) 

 

4.2.1 ëáóßîùÔìáúâõëúÈëùÕĂÚîÚóÅÖ   

 ÂóäßõÉóäÔóëáóßîùÔìáúâõëúÈëùÕĂÚîÚóÅÖÚöĈ ăÕĀãÂßõÉóäÔóÿÜ»Ú 2 ë¬èÚ Åøî îùÔìáúâõëúÈëùÕäóãèòÚÿÊæöćãĂÚäîÛ 
10 Ü£ ĀæñÉČóÚèÚèòÚØöćâöîóÂóéäîÚ ìäøî èòÚØöćâöîùÔìáúâõëúÈëùÕâóÂÂè¬óìäøîÿØ¬óÂòÛ 35 îÈéóÿÌæÿÌöãë  
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áóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ A2 ßÛè¬ó
îùÔìáúâõëúÈëùÕÿÊæöćãĂÚÜäñÿØéăØãĂÚË¬èÈÖÚéÖèääê ăâ¬ăÕÿÜæöćãÚĀÜæÈăÜÉóÂË¬èÈÜæóãéÖèääêÂ¬îÚâóÂÚòÂ Âæ¬óèÅøî 
áóÅÿìÚøîÖîÚÛÚâöîùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ÜäñâóÔ 29-33 îÈéóÿÌæÿÌöãë ĀÖ¬ÉñÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-35 
îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääê ßøĈÚØöćáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÌ÷ćÈÉñâöîùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ÜäñâóÔ 31-33 
îÈéóÿÌæÿÌöãë ÉñÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-37 îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääê  ë¬èÚáóÅÿìÚøîÖîÚæ¬óÈ áóÅÂæóÈ 
áóÅÖñèòÚîîÂ Āæñ ßøĈÚØöćë¬èÚĂìÎ¬ÃîÈáóÅĂÖÌ÷ćÈÉñâöîùÔìáúâõëúÈëùÕÿÊæöćãÖæîÕØòĈÈÜ£ĂÚË¬èÈÖÚéÖèääêÜäñâóÔ 33-35 
îÈéóÿÌæÿÌöãë ÉñÿßõćâëúÈÃ÷ĈÚÿÜ»ÚÜäñâóÔ 33-37 îÈéóÿÌæÿÌöãëĂÚË¬èÈÜæóãéÖèääê   

ë¬èÚëáóßîùÔìáúâõëúÈëùÕĂÚîÚóÅÖáóãĂÖë×óÚÂóäÔ°ÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚó
ÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ B2 ÂĆÿÜ»ÚăÜĂÚØõéØóÈØöćÿßõćâëúÈÃ÷ĈÚĂÚÿÂøîÛØùÂßøĈÚØöćĂÚÜäñÿØéăØãÿË¬ÚÂòÚ ĀÖ¬ÿßõćâëúÈÃ÷ĈÚĂÚäñÕòÛØöć
ÖćČóÂè¬ó A2 ÿæĆÂÚîã 

   

 

äúÜØöć 4.4: ĀÝÚØöćĀëÕÈîùÔìáúâõëúÈëùÕÿÊæöćãĂÚË¬èÈÖÚ ÂæóÈ ĀæñÜæóãéÖèääê áóãĂÖÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂ
ÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ A2 
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äúÜØöć 4.5: ĀÝÚØöćĀëÕÈîùÔìáúâõëúÈëùÕÿÊæöćãĂÚË¬èÈÖÚ ÂæóÈ ĀæñÜæóãéÖèääê áóãĂÖÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂ
ÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ B2 

ØòĈÈÚöĈÝæëäùÜÂóäÿÜæöćãÚĀÜæÈîùÔìáúâõëúÈëùÕÿÊæöćã 3 äóãÿÕøîÚĂÚË¬èÈÜ£ Å.é. 2010 · 2100 ÉóÂÝæÂóäÅČóÚèÔāÕã
ĀÛÛÉČóæîÈ PRECIS áóãĂÖÂóäÿÜæöćãÚĀÜæÈÂ®óÌÿäøîÚÂäñÉÂÖóâĀÚèØóÈÂóäßòÓÚóÿéäêÑÂõÉĀæñëòÈÅâĀÛÛ A2 Āæñ 
B2 Ô ÖČóĀìÚ¬ÈÃîÈë×óÚöÖäèÉèòÕÖ¬óÈ ą ÉČóÚèÚ 24 ë×óÚöĀëÕÈîãú¬ĂÚáóÅÝÚèÂ 5 

ĂÚë¬èÚÃîÈäñãñÿèæóØöćâöîóÂóéäîÚĂÚäîÛÜ£ ìäøîèòÚØöćâöîùÔìáúâõëúÈëùÕÿØ¬óÂòÛìäøîëúÈÂè¬ó 35 îÈéóÿÌæÿÌöãëÚòĈÚ 
ÝæëäùÜĀëÕÈĂìÿìĆÚè¬ó ĂÚË¬èÈÜæóãéÖèääêØöćÝ¬óÚâó ÛäõÿèÔØöćâöÉČóÚèÚèòÚØöćâöîóÂóéäîÚâóÂØöćëùÕîãú¬ĂÚÛäõÿèÔáóÅÂæóÈ
ĀæñÖîÚÂæóÈÃîÈáóÅĂÖ āÕãâöÉČóÚèÚèòÚØöćâöîóÂóéäîÚãóèÚóÚ×÷ÈÜäñâóÔ 5-6 ÿÕøîÚÖ¬îÜ£ ĀæñÚóÚâóÂ×÷È 7-8 ÿÕøîÚ
Ö¬îÜ£ĂÚÛóÈßøĈÚØöć ë¬èÚáóÅÿìÚøîĀæñáóÅÖñèòÚîîÂÿÊöãÈÿìÚøîÉñâöåÕúäîÚãóèÚóÚÜäñâóÔ 3-4 ÿÕøîÚÖ¬îÜ£ĂÚË¬èÈÖÚ
éÖèääêÚöĈ ÝæÉóÂÂóäÅóÕìâóãĀëÕÈĂìÿìĆÚè¬óåÕúäîÚÉñãóèÚóÚÃ÷ĈÚĂÚÿÂøîÛØùÂßøĈÚØöćĂÚÜäñÿØéăØã Ì÷ćÈîóÉãóèÚóÚÃ÷ĈÚ
Âè¬óÿÕõâ×÷È 2-3 ÿÕøîÚĂÚË¬èÈÜæóãéÖèääêÚöĈ ÕòÈØöćÉñĀëÕÈĂÚáóßÖ¬îăÜÚöĈ 

 
































































































































































































































































































































































































































































































































































































































