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Abstract 

 
The problem of fine dust particles (PM 2.5) is considered a chronic problem 

in Thailand and tends to be more severe as the economic expansion. It has a profound 

impact on public health and tourism income as well. In this research, various air 

stability indices were studied to see their relationship with airborne particulate matter 

smaller than 2.5 microns (PM 2.5) in Chiang Mai Province. The results of the study 

found that most of the air stability indices (17 out of 24) has inverse relationship with 

the fine particles. Air stability indices: Convective Inhibition, CINS using virtual 

temperature, Mean mixed layer mixing ratio, Pres [hPa] of the Lifted. Condensation 

Level, Precipitable water [mm] for entire sounding, and Temp [K] of the Lifted 

Condensation Level were strongly correlated to the concentration of PM 2.5, and all 

were inversely correlated. However, the air stability indexes including Equilibrium 

Level, Equilibrium Level using virtual temperature, Lifted index, LIFT computed using 

virtual temperature, Showalter index, and Vertical totals index were directly 

proportional to the amount of PM2.5 but all provided less correlation value. In 

addition, the least correlated air stability indices was Mean mixed layer potential 

temperature. The results would be benefit for PM 2.5 forecast in further. 
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ĭĪĪňŗȮ/ 

ĭĪĬņ 

 
/,/ȮėĺŅĴĽņėńĠŐĸŃĪňŗĴŅĕŀĚĮƤĠľŅ 

ĮƤĠľŅİŋƙĬėĺńĬŏĮƦĬĮƤĠľŅŏĶŊŘŀĶńĚĪňŗŏĔŇħĕŉŘĬŏĮƦĬĮĶŃěņĪŋĔĮƖȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĭĶŇŏĺĦ
ĳŅėŏľĬŊŀĕŀĚĮĶŃŏĪĻœĪĵŐĸŃěńĚľĺńħĔĶŋĚŏĪıĴľŅĬėĶȮĞŉŗĚĳŅıĶĺĴŐĬĺőĬƟĴėĺŅĴŏĕƟĴĕƟĬĕŀĚİŋƙĬ
ĸŃŀŀĚĕĬŅħŏĸŖĔȮ&PM 0,3'ȮŒĬĮĶŃŏĪĻœĪĵĽŌĚĕŉŘĬĨŅĴĔŅĶĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇěȮěŅĔĕƟŀĴŌĸĕŀĚĔĶĴ
ėĺĭėŋĴĴĸıŇļĶŃľĺƞŅĚĮƖȮı,Ļ,Ȯ0335ȮĩŉĚȮ034/ȮėƞŅŏĜĸňŗĵȮ02ȮĝńŗĺőĴĚĽŌĚĽŋħȮŀĵŌƞŒĬĝƞĺĚȮ//4ȮĩŉĚȮ044Ȯ
œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮĞŉŗĚĽŌĚĔĺƞŅėƞŅĴŅĨĶģŅĬŀĚėƢĔŅĶŀĬŅĴńĵőĸĔĔŅľĬħœĺƟĪňŗȮ03ȮœĴőėĶĔĶńĴĨƞŀ
ĸŌĔĭŅĻĔƢŏĴĨĶȮĕĦŃĪňŗėƞŅŏĜĸňŗĵĶŅĵĮƖĪńŘĚĮĶŃŏĪĻŀĵŌƞĪňŗȮ00+07ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮĽŌĚĔĺƞŅėƞŅ
ĴŅĨĶģŅĬŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮĞŉŗĚĔņľĬħœĺƟĪňŗȮ/.ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮŐĸŃěŅĔĕƟŀĴŌĸĽĩŇĨŇőĸĔȮ
ŒĬĮƖȮı,Ļ,Ȯ0340ȮĮĶŃŏĪĻœĪĵĴňİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔȮ&PM 0,3'ȮĽŌĚĴŅĔŏĮƦĬĸņħńĭĪňŗȮ06ȮĕŀĚőĸĔȮŐĸŃŀĵŌƞ
ŒĬĸņħńĭĪňŗȮ2ȮĕŀĚŀŅŏĞňĵĬȮőħĵĴňėƞŅŏĜĸňŗĵŀĵŌƞĪňŗȮ02,1ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮĮƤĠľŅİŋƙĬėĺńĬěŉĚ
ĬńĭĺƞŅŏĮƦĬĮƤĠľŅŒľĠƞȮŐĸŃĽƞĚįĸĔĶŃĪĭŀĵƞŅĚĴŅĔĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĔĶȮħńĚěŃŏľŖĬœħƟěŅĔĕƟŀĴŌĸ
ĽĩŅĬĔŅĶĦƢĽŋĕĳŅıėĬœĪĵŒĬĶŀĭȮ/.ȮĮƖȮıĭĺƞŅȮŀńĨĶŅĔŅĶŏıŇŗĴĕŉŘĬĕŀĚőĶėĴŃŏĶŖĚĮŀħĽŌĚĕŉŘĬĴŅĔŒĬ
ĕĦŃĪňŗŀńĨĶŅĔŅĶĽŌĭĭŋľĶňŗĸħĸĚȮĞŉŗĚĮƤěěńĵľĬŉŗĚĴŅěŅĔĮƤĠľŅĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃİŋƙĬȮPM 0,3ȮĞŉŗĚ
ĻŌĬĵƢĺŇěńĵŐĸŃıńĥĬŅĔŅĶĮƚŀĚĔńĬŐĸŃěńħĔŅĶĳńĵıŇĭńĨŇȮėĦŃıńĥĬŅĽńĚėĴŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĽĩŅĭńĬ
ĭńĦĤŇĨıńĥĬĭĶŇľŅĶĻŅĽĨĶƢȮ&NIDA'ȮıĭĺƞŅȮPM 0,3ȮěŃĽńĴıńĬīƢĔńĭőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮőĶėĴŃŏĶŖĚ
ĮŀħȮőĶĚľĸŀħŏĸŊŀħŒĬĽĴŀĚȮőĶėĮŀħŀŋħĔńŘĬŏĶŊŘŀĶńĚȮőĶėľńĺŒěĕŅħŏĸŊŀħȮőĶėĨŇħŏĝŊŘŀŏĜňĵĭıĸńĬĶŃĭĭ
ľŅĵŒěĽƞĺĬĸƞŅĚȮĵńĚĴňĕƟŀĴŌĸĔŅĶĻŉĔļŅŒľĴƞŕȮĪňŗĶŃĭŋĺƞŅȮPM 0,3ȮĽńĴıńĬīƢĔńĭőĶėŏĭŅľĺŅĬȮőĶėĨńĭȮőĶėœĨȮ
ŐĸŃőĶėŀńĸœĞŏĴŀĶƢȮŀĵƞŅĚĴňĬńĵĽņėńĠȮőħĵŏĜıŅŃįŌƟľĠŇĚŐĸŃŏħŖĔěŃĴňėĺŅĴŀƞŀĬœľĺĨƞŀĴĸıŇļĪŅĚŀŅĔŅĻ
ĴŅĔĔĺƞŅĔĸŋƞĴŀŊŗĬȮĪńŗĺĪńŘĚĮĶŃŏĪĻĔņĸńĚŏįĝŇĠĔńĭĮƤĠľŅĬňŘȮĬŀĔěŅĔĬňŘȮPM 0,3ȮĽĶƟŅĚėĺŅĴŏĽňĵľŅĵĪŅĚ
ŏĻĶļģĔŇěĩŉĚĔĺƞŅȮ/,3..ȮĸƟŅĬȮľĶŊŀŀŅěěŃĽŌĚĩŉĚȮ1ȮŏĮŀĶƢŏĞŖĬĨƢĕŀĚȮGDP ħńĚĬńŘĬėƞŅįĸĔĶŃĪĭŀńĬ
ŏĬŊŗŀĚěŅĔȮPM 0,3ȮěŉĚœĴƞœħƟĴňŏıňĵĚėƞŅŒĝƟěƞŅĵħƟŅĬĽŋĕĳŅıĪňŗŏĶŅĨƟŀĚŏĽňĵœĮȮŐĨƞĶĺĴĩŉĚėĺŅĴŏĽňĵőŀĔŅĽěŅĔ
ĶŅĵœħƟĔŅĶĪƞŀĚŏĪňŗĵĺĪňŗĸħĸĚȮŐĸŃĳŅıĸńĔļĦƢĕŀĚĮĶŃŏĪĻħƟĺĵ 
 

ĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅŒĬģŅĬŃĕŀĚįŌƟŒľƟĭĶŇĔŅĶėņıĵŅĔĶĦƢħƟŅĬĽĳŅıŀŅĔŅĻȮœħƟŏĸŖĚŏľŖĬĩŉĚ
ėĺŅĴĽņėńĠŒĬĔŅĶĻŉĔļŅľŅĨńĺŐĮĶĪŅĚŀŋĨŋĬŇĵĴĺŇĪĵŅȮĪňŗŀŅěĴňėĺŅĴĽńĴıńĬīƢĨƞŀėƞŅİŋƙĬĸŃŀŀĚŒĬŀŅĔŅĻȮ
ŒĬĔŅĶĻŉĔļŅĬňŘěŃŏĸŊŀĔıŊŘĬĪňŗěńĚľĺńħŏĝňĵĚŒľĴƞĞŉŗĚĴňėĺŅĴĽņėńĠĪŅĚħƟŅĬŏĻĶļģĔŇěŐĸŃĔŅĶĪƞŀĚŏĪňŗĵĺȮőħĵ
ĬņĴŅĻŉĔļŅľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħŏĝňĵĚŒľĴƞ



ĔńĭėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬȮ&PM0,3'ȮŐĸƟĺěŉĚĬņėĺŅĴĽńĴıńĬīƢŏľĸƞŅĬńŘĬĴŅĪņ
ĔŅĶėŅħľĴŅĵėƞŅİŋƙĬĸŃŀŀĚŒĬŀŅĔŅĻŒľƟĩŌĔĨƟŀĚŐĴƞĬĵņȮŏıŊŗŀŒľƟľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĬņœĮŏĮƦĬŐĬĺĪŅĚ
ŒĬĔŅĶŒĝƟĮĶŃőĵĝĬƢȮĮĶŃĝŅĝĬĽŅĴŅĶĩĔŅĶŏĨĶňĵĴĨńĺĶńĭĴŊŀĔńĭĽĳŅıŀŅĔŅĻŒĬŐĨƞĸŃĺńĬœħƟŀĵƞŅĚ
ŏľĴŅŃĽĴĨƞŀœĮ 
 
/,0ȮĺńĨĩŋĮĶŃĽĚėƢ 

ŏıŊŗŀĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅ
ŏĝňĵĚŒľĴƞ &26105'ȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅĔńĭĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5ȮœĴėĶŀĬȮ&PM2.5'ȮěŅĔ
ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻěŅĔĳŅėıŊŘĬħŇĬȮĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀ 
 
/,1ȮĕŀĭŏĕĨĕŀĚĔŅĶĻŉĔļŅ 

3.1ȮĕŀĭŏĕĨıŊŘĬĪňŗĻŉĔļŅȮėĶŀĭėĸŋĴĽĩŅĬňĨĶĺěĺńħėƞŅİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5ȮœĴėĶŀĬȮ
&PM2.5'ȮĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮŒĬĳŅėŐľĬŊŀȮĮĶŃĔŀĭħƟĺĵȮ3ȮĽĩŅĬňŒĬȮ2 ěńĚľĺńħȮœħƟŐĔƞȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ ěńĚľĺńħĸņĮŅĚȮěńĚľĺńħĬƞŅĬȮŐĸŃěńĚľĺńħĨŅĔ 

3.2ȮĻŉĔļŅĽĩŅĬĔŅĶĦƢİŋƙĬĸŃŀŀĚĝƞĺĚĮƖȮı,Ļ,Ȯ2557 - 2560 
3.4ȮĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ &26105'ȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅ 
1,3ȮľŅėĺŅĴĽńĴıńĬīƢħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĝńŘĬĭĬĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ &26105'ȮĔńĭ

ėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚȮPM2.5 ŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀȮĶŅĵĺńĬȮŐĸŃŏĺĸŅȮ.5,..Ĭ, 
 

/,2ȮĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮ&Literature review) 
- Zhen Liu ŐĸŃėĦŃȮœħƟĪņĔŅĶĻŉĔļŅŀŇĪīŇıĸĕŀĚľĵŅħĬŘņĲƚŅŐĸŃĸĴĪňŗĴňįĸĨƞŀėƞŅİŋƙĬȮ

PM2.5 ŐĸŃȮPM10ȮŒĬĝńŘĬĭĶĶĵŅĔŅĻȮěŅĔĔŅĶĻŉĔļŅıĭĺƞŅĬŘņİĬĴňįĸĨƞŀĔŅĶĸħĸĚĕŀĚĮĶŇĴŅĦİŋƙĬȮ
PM2.5 ŐĸŃȮPM10 őħĵĪňŗȮPM10 ěŃœħƟĶńĭįĸĔĶŃĪĭĪňŗĝńħŏěĬĔĺƞŅȮŐĸŃĮĶŇĴŅĦİĬŒĬĶŃħńĭĮŅĬĔĸŅĚ
ĩŉĚİĬŀƞŀĬŒĬķħŌľĬŅĺĽŅĴŅĶĩŏıŇŗĴėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŒĬŀŅĔŅĻœħƟȮĚŅĬĺŇěńĵĬňŘĝňŘŒľƟŏľŖĬĺƞŅėƞŅėĺŅĴ
ŏĕƟĴİŋƙĬĨńŘĚĨƟĬĕŀĚȮPM2.5 ĔƞŀĬĔŅĶŏĔŇħľĵŅħĬŘņĲƚŅȮėƞŅėĺŅĴĶŋĬŐĶĚĕŀĚľĵŅħĬŘņĲƚŅȮŐĸŃėĺŅĴĵŅĺĬŅĬ
ĕŀĚĶŃĵŃŏĺĸŅĪňŗŏĔŇħľĵŅħĲƚŅȮěŃĽƞĚįĸőħĵĨĶĚĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚėƞŅİŋƙĬȮPM2.5ȮľĸńĚŏĔŇħľĵŅħ
ĬŘņĲƚŅȮŒĬĕĦŃĪňŗėƞŅėĺŅĴŏĕƟĴİŋƙĬȮPM10 ĔƞŀĬĔŅĶŏĔŇħľĵŅħĬŘņĲƚŅȮĴňėĺŅĴĽńĴıńĬīƢĨƞŀĔŅĶĸħĸĚĕŀĚėƞŅ
İŋƙĬȮPM10ȮľĸńĚŏĔŇħľĵŅħĬŘņĲƚŅŀĵƞŅĚĝńħŏěĬȮĔĸƞŅĺėŊŀȮĵŇŗĚėƞŅėĺŅĴŏĕƟĴİŋƙĬĨńŘĚĨƟĬĕŀĚȮPM10 ĴŅĔŏĪƞŅœľĶƞȮ
ĮĶŇĴŅĦİŋƙĬľĸńĚĪňŗĸħĸĚľĸńĚĔŅĶŏĔŇħľĵŅħĬŘņĲƚŅĔŖěŃĴŅĔĕŉŘĬŏĪƞŅĬńŘĬȮĽņľĶńĭĔŅĶĻŉĔļŅŏĶŊŗŀĚĸĴȮıĭĺƞŅėƞŅ
İŋƙĬŒĬĶŃħńĭĮŅĬĔĸŅĚĩŉĚĽŌĚĴńĔěŃŏĔŇħŒĬĝƞĺĚĪňŗĴňĸĴĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĸĴĨŃĺńĬĨĔŏĜňĵĚŒĨƟȮŐĸŃĸĴ
ĨŃĺńĬĨĔȮőħĵĵŇŗĚĸĴĴŅěŅĔĪŇĻĨŃĺńĬĨĔĴŅĔŏĪƞŅœľĶƞȮėƞŅĴĸıŇļĔŖěŃĽŌĚĴŅĔĕŉŘĬŏĪƞŅĬńŘĬȮŐĨƞŏĴŊŗŀĴňĸĴŏľĬŊŀ



ľĶŊŀĸĴĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀıńħįƞŅĬȮėƞŅėĺŅĴŏĕƟĴİŋƙĬĪńŘĚȮPM2.5 ŐĸŃȮPM10 ěŃĸħĸĚȮĬŀĔěŅĔĬńŘĬĵńĚ
ıĭĺƞŅĔĶĦňĪňŗĸĴĴňėĺŅĴŏĶŖĺ 2 ŏĴĨĶĨƞŀĺŇĬŅĪňȮėƞŅėĺŅĴŏĕƟĴİŋƙĬěŃĸħĸĚȮŐĨƞĩƟŅĸĴĴňėĺŅĴŏĶŖĺ 4 ŏĴĨĶĨƞŀ
ĺŇĬŅĪňȮėƞŅėĺŅĴŏĕƟĴİŋƙĬěŃŏıŇŗĴĕŉŘĬŀňĔħƟĺĵ 

- ĚŅĬĺŇěńĵĕŀĚȮQianqian Huang ŐĸŃėĦŃ ĝňŘŒľƟŏľŖĬĺƞŅŒĬŀħňĨĴňĔŅĶĻŉĔļŅȮAir 
Stagnation Index (ASI) ĞŉŗĚŏĮƦĬĨńĺĺńħĪŅĚŀŋĨŋĬŇĵĴĺŇĪĵŅĪňŗŐĽħĚĩŉĚėĺŅĴĽŅĴŅĶĩĕŀĚĭĶĶĵŅĔŅĻȮŒĬ
ĔŅĶĸħėƞŅĴĸıŇļĕĬŅħŏĸŖĔœħƟȮŀĵƞŅĚœĶĔŖĨŅĴŏĔĦĤƢĬňŘœĴƞŏľĴŅŃĽĴĪňŗĬńĔěŃŒĝƟĺŇŏėĶŅŃľƢıŊŘĬĪňŗĮĶŃŏĪĻěňĬȮ
ħńĚĬńŘĬěŉĚĴňĔŅĶŏĽĬŀŏĔĦĤƢŒľĴƞėŊŀȮASIůBoundary-layer air Stag- nation Index (BSI) ŐĪĬȮŐĸŃ
ıĭĺƞŅĔŅĶĔĶŃěŅĵŏĝŇĚıŊŘĬĪňŗĕŀĚȮBSI ĬńŘĬėĸƟŅĵėĸŉĚĔńĭȮASI ŀĵƞŅĚœĶĔŖĨŅĴŏĬŊŗŀĚěŅĔĺńĢěńĔĶĨŅĴķħŌĔŅĸ
ĕŀĚȮBSI ĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃŏĴŊŗŀŏĪňĵĭĔńĭĨŅĶŅĚȮBSI ıĭĺƞŅŒĬķħŌľĬŅĺěŃĴňěņĬĺĬĺńĬĪňŗĴĸıŇļĪŅĚ
ŀŅĔŅĻĬƟŀĵĴŅĔĪňŗĽŋħȮŐĸŃŒĬķħŌĶƟŀĬěŃĴňěņĬĺĬĺńĬĪňŗĴĸıŇļĪŅĚŀŅĔŅĻĬƟŀĵĨŗņĪňŗĽŋħȮĞŉŗĚĔŖĽŀħėĸƟŀĚĔńĭ
ėƞŅħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&API) ŐĸŃŏĴŊŗŀĪņĔŅĶĻŉĔļŅėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚȮBSI ĔńĭėƞŅėĺŅĴŏĕƟĴĕƟĬİŋƙĬȮ
PM2.5 įĸĔŅĶĻŉĔļŅĔŖĝňŘŒľƟŏľŖĬĺƞŅėƞŅȮBSI ĽŀħėĸƟŀĚĔńĬŀĵƞŅĚĴŅĔĔńĭėƞŅİŋƙĬȮPM 2.5 ŐĭĭĺńĬĨƞŀĺńĬŀňĔ
ħƟĺĵ 

- ĚŅĬĺŇěńĵĕŀĚȮJianhua Wang ŐĸŃȮSusumu OgawaȮĶŃĭŋĺƞŅĮƤĠľŅİŋƙĬĸŃŀŀĚĕĬŅħ
ŏĸŖĔȮ&PM2.5) ĴňįĸĔĶŃĪĭĨƞŀĔŅĶĴŀĚŏľŖĬȮĽŋĕĳŅıĕŀĚĴĬŋļĵƢȮŐĸŃĽĳŅıŀŅĔŅĻőĸĔȮĴňĮƤěěńĵĽŅĴ
ĮĶŃĔŅĶĪňŗĽƞĚįĸĔĶŃĪĭĽņėńĠĨƞŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĺĸȮPM2.5 œħƟŐĔƞȮŐľĸƞĚĔņŏĬŇħĴĸıŇļ
ĳŅĵŒĬĮĶŃŏĪĻȮŐľĸƞĚĔņŏĬŇħĴĸıŇļĳŅĵĬŀĔĮĶŃŏĪĻȮŐĸŃĽĳŅıŀŅĔŅĻȮįĸĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM2.5 ŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅŐĽħĚŒľƟŏľŖĬĺƞŅŏĴŊŗŀıŇěŅĶĦŅĶƞĺĴĔńĭŀŋĦľĳŌĴŇȮ
ėƞŅȮcorrelation ĴňėƞŅŏĮƦĬĸĭȮŐĸŃŏĴŊŗŀıŇěŅĶĦŅĶƞĺĴĔńĭĮĶŇĴŅĦĬŘņİĬ ĴňėƞŅȮcorrelation ŏĮƦĬĭĺĔĔńĭȮ
PM2.5 ŐĸŃĴňŏĔĦĤƢŒĬĔŅĶĺŇŏėĶŅŃľƢėƞŅȮcorrelation ĽņľĶńĭėĺŅĴĝŊŘĬŐĸŃėĺŅĴŏĶŖĺĸĴŏĪňĵĭĔńĭȮ
PM2.5 őħĵıĭĺƞŅėƞŅȮcorrelation ěŃŏĮƦĬĭĺĔľĶŊŀĸĭĬńŘĬĕŉŘĬŀĵŌƞĔńĭėƞŅĨńĺŐĮĶŀŋĨŋĬŇĵĴĺŇĪĵŅ 
 - Lili Wang ŐĸŃėĦŃȮœħƟĪņĔŅĶĻŉĔļŅĴĸıŇļĪŅĚŀŅĔŅĻŒĬĮĶŃŏĪĻěňĬȮőħĵĺŇėĶŅŃľƢĕƟŀĴŌĸ 

PM0,3, AOD ŐĸŃĕƟŀĴŌĸĔŅĶĴŀĚŏľŖĬŒĬĶŃĵŃœĔĸȮĶƞĺĴĔńĭĮƤěěńĵħƟŅĬĽĳŅıŀŅĔŅĻŐĸŃĨńĺŐĮĶ

ŀŋĨŋĬŇĵĴĺŇĪĵŅĨƞŅĚȮŕȮĶĺĴĩŉĚȮboundary-layer ħƟĺĵȮĕƟŀĴŌĸĪńŘĚľĴħĬňŘĩŌĔĬņĴŅŒĝƟŏıŊŗŀľŅĽŅŏľĨŋĕŀĚ

ŏľĨŋĔŅĶĦƢĴĸıŇļĪňŗĴňľĴŀĔėĺńĬľĬŅŐĬƞĬȮįĸĪňŗœħƟŐĽħĚŒľƟŏľŖĬĺƞŅȮĸĴıŊŘĬįŇĺŀƞŀĬŀĵƞŅĚįŇħĮĔĨŇȮėƞŅ

ėĺŅĴĝŊŘĬĪňŗĽŌĚȮŐĸŃĔŅĶĮĸƞŀĵĴĸıŇļŏıŇŗĴĕŉŘĬȮŏĮƦĬĽŅŏľĨŋĕŀĚŏľĨŋĔŅĶĦƢĴĸĳŅĺŃěŅĔľĴŀĔėĺńĬľĬŅŐĬƞĬ

ŒĬĳŌĴŇĳŅėȮBeijing-Tianjin-Hebei ŒĬĝƞĺĚĽŀĚĪĻĺĶĶļĪňŗįƞŅĬĴŅȮĬŀĔěŅĔĬńŘĬĽĳŅĺŃĝńŘĬĭĶĶĵŅĔŅĻĽĨ

ĶŅőĪĽŏĲƖĵĶƢĪňŗĶƟŀĬŀĵƞŅĚĔŃĪńĬľńĬȮ&SSW), ĴĶĽŋĴķħŌľĬŅĺŒĬŏŀŏĝňĵĨŃĺńĬŀŀĔĔņĸńĚŀƞŀĬ, ėĺŅĴĔħŀŅĔŅ

ĽĽŌĚœĞĭňŏĶňĵĪňŗĴňĔņĸńĚŀƞŀĬ, ėĺŅĴįŇħĮĔĨŇĕŀĚĸĴŒĨƟŒĬĝńŘĬőĪĶőıĽŏĲƖĵĶƢĨŀĬĸƞŅĚ, ĸĴįŇĺıŊŘĬĔņĸńĚŀƞŀĬ

ŐĸŃėƞŅėĺŅĴĝŊŘĬĪňŗĽŌĚŀĵƞŅĚįŇħĮĔĨŇȮĽŅĴŅĶĩĔƞŀŒľƟŏĔŇħŏľĨŋĔŅĶĦƢľĴŀĔėĺńĬŀĵƞŅĚĶŋĬŐĶĚœħƟŀňĔħƟĺĵȮ 



- ĻĶŅĺŋīȮœįƞĭĚȮŐĸŃ ěŅĬĬĪƢȮĻĶňŏĔĨŋȮĻŉĔļŅĔŅĶėŅħĔŅĶĦƢĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ
10 œĴėĶŀĬȮěŅĔėƞŅėĺŅĴĽŌĚįĽĴĪňŗœħƟěŅĔŐĭĭěņĸŀĚĽĳŅıŀŅĔŅĻȮWRF ŐĸŃĻŉĔļŅėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚėƞŅėĺŅĴĽŌĚįĽĴěŅĔŐĭĭěņĸŀĚĽĳŅıŀŅĔŅĻȮWRF ĔńĭĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ10 
œĴėĶŀĬȮőħĵŒĝƟĕƟŀĴŌĸěŅĔĽĩŅĬňĨĶĺěĺńħŀŅĔŅĻĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮįĸĔŅĶĻŉĔļŅėƞŅėĺŅĴĽŌĚįĽĴĪňŗ
œħƟěŅĔĔŅĶėŅħĔŅĶĦƢőħĵŐĭĭěņĸŀĚȮWRF ĪňŗĽńĴıńĬīƢĔńĭėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ10 
œĴėĶŀĬȮıĭĺƞŅĝƞĺĚŏĺĸŅĪňŗĴňėĺŅĴĽńĴıńĬīƢĽŌĚĽŋħȮŀĵŌƞĪňŗŏĺĸŅȮ9.00Ĭ,ȮĞŉŗĚŏĮƦĬĝƞĺĚŏĺĸŅĪňŗĴňėƞŅėĺŅĴĽŌĚįĽĴ
ĬƟŀĵĪňŗĽŋħȮŐĸŃĴňĔŅĶįĔįńĬĔńĭĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ10 œĴėĶŀĬȮĽŌĚĪňŗĽŋħ 

 
/,3ȮĪķļġňȮŐĸŃ-ľĶŊŀŐĬĺėĺŅĴėŇħĪňŗĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅ 

 1.5.1 ŏĽĩňĵĶĳŅıŀŅĔŅĻ 

ŏĴŊŗŀŏĶŅıŌħĩŉĚŏĽĩňĵĶĳŅıĕŀĚĭĶĶĵŅĔŅĻȮŏĶŅĔņĸńĚŀƟŅĚŀŇĚĩŉĚĸńĔļĦŃĕŀĚĽĳŅıĽĴħŋĸ őħĵ
ŀŅĔŅĻĞŉŗĚŀĵŌƞŒĬĽĴħŋĸŏĽĩňĵĶĬńŘĬȮœĴƞĺƞŅĴńĬěŃĩŌĔĵĔĕŉŘĬľĶŊŀĔħŒľƟěĴĸĚĴńĬĔŖıĶƟŀĴĪňŗěŃĔĸńĭėŊĬŏĕƟŅĽŌƞ
ŐľĬƞĚŏħŇĴĕŀĚĴńĬŏĽĴŀȮĴńĬėŊŀĴńĬěŃĴňĔŅĶĨƞŀĨƟŅĬĪňŗěŃĵĔĨńĺľĶŊŀěĴĨńĺȮĽƞĺĬŀŅĔŅĻĞŉŗĚŀĵŌƞŒĬĽĩŅĬŃ
ĽĴħŋĸŐĭĭœĴƞŏĽĩňĵĶȮŏıňĵĚŐėƞĴňŐĶĚįĸńĔŏĸŖĔĬƟŀĵĴńĬĔŖıĶƟŀĴěŃŏėĸŊŗŀĬĪňŗŀŀĔěŅĔĨņŐľĬƞĚħńŘĚŏħŇĴĕŀĚĴńĬȮ
ĞŉŗĚĸńĔļĦŃĕŀĚŀŅĔŅĻŐĭĭĬňŘěŃŏŀŊŘŀĨƞŀĔŅĶŏĔŇħĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŅĔŅĻŒĬŐĬĺĨńŘĚ  

ŒĬĔŅĶĻŉĔļŅĩŉĚıķĨŇĔĶĶĴĕŀĚŀŅĔŅĻĪňŗĸŀĵĨńĺĕŉŘĬŐĸŃěĴĨńĺĸĚĬńŘĬȮĽŇŗĚĪňŗŏĶŅĨƟŀĚĪņŀĵƞŅĚŐĶĔȮ
ĔŖėŊŀĔŅĶěŇĬĨĬŅĔŅĶĩŉĚĔŅĶĬņŀŅĔŅĻĬńŘĬĴŅľƞŀľŋƟĴŏĮƦĬĔƟŀĬħƟĺĵŐįƞĬĵŅĚĵŊħĭŅĚȮŕȮőħĵŀŅĔŅĻĮĶŇĴŅĨĶ
ŏĸŖĔȮŕȮĬňŘŏĶŅěŃŀƟŅĚŀŇĚĴńĬĺƞŅȮŏĮƦĬĔƟŀĬŀŅĔŅĻȮőħĵĩŉĚŐĴƟĺƞŅŏěƟŅĔƟŀĬŀŅĔŅĻĬňŘěŃĕĵŅĵĨńĺŐĸŃľħĨńĺœħƟ
ŀĵƞŅĚŀŇĽĶŃȮŐĨƞĴńĬěŃœĴƞŐĨĔȮŐĸƟĺěŃœĴƞœĮĶĺĴĨńĺĔńĭĔƟŀĬŀŅĔŅĻŀŊŗĬȮŐĸŃŒĬĕĦŃŏħňĵĺĔńĬȮŀŅĔŅĻ
ĳŅĵĬŀĔľĶŊŀėĺŅĴĶƟŀĬěŅĔħƟŅĬĬŀĔĔŖěŃœĴƞĽŅĴŅĶĩŏĕƟŅĴŅįĽĴĔńĭŀŅĔŅĻħƟŅĬŒĬĔƟŀĬŀŅĔŅĻĬňŘœħƟ 
ıŊŘĬĪňŗĺƞŅĚĪňŗĩŌĔĵŉħėĶŀĚőħĵőĴŏĸĔŋĸŀŅĔŅĻŒĬĔƟŀĬŀŅĔŅĻĬňŘŏĶŅěŃĬŇĵŅĴĴńĬĺƞŅėĺŅĴľĬŅŐĬƞĬĕŀĚŀŅĔŅĻȮ
ĽƞĺĬėĺŅĴŏĶŖĺŏĜĸňŗĵĕŀĚőĴŏĸĔŋĸŀŅĔŅĻĬńŘĬĔŖěŃŏĔňŗĵĺĕƟŀĚőħĵĨĶĚĔńĭŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻȮĽƞĺĬĔŅĶĝĬĔńĬ
ĕŀĚőĴŏĸĔŋĸŀŅĔŅĻĔńĭįĬńĚĕŀĚĔƟŀĬŀŅĔŅĻĬńŘĬŏĶŅĔŖěŃĬŇĵŅĴĺƞŅŏĮƦĬŐĶĚħńĬŀŅĔŅĻĳŅĵŒĬ 

ĦȮĪňŗıŊŘĬįŇĺĕŀĚőĸĔȮĔƟŀĬŀŅĔŅĻĬňŘěŃĴňŀŋĦľĳŌĴŇŐĸŃėĺŅĴĔħŀŅĔŅĻŏĪƞŅĔńĭŀŅĔŅĻĪňŗĸƟŀĴĶŀĭ
ĴńĬȮŐĸŃľŅĔŏĶŅĵĔĔƟŀĬŀŅĔŅĶĬňŘĕŉŘĬĽŌƞĝńŘĬĭĶĶĵŅĔŅĻħƟŅĬĭĬȮŏĶŅěŃıĭĺƞŅėĺŅĴĔħŀŅĔŅĻěŃĸħĸĚĨŅĴ
ėĺŅĴĽŌĚȮŏĴŊŗŀėĺŅĴĔħŀŅĔŅĻĶŀĭĬŀĔĕŀĚĔƟŀĬŀŅĔŅĻĬňŘĸħĸĚĔŖěŃŏĔŇħĮĶŅĔĢĔŅĶĦƢĪňŗőĴŏĸĔŋĸħƟŅĬŒĬ
ĔƟŀĬŀŅĔŅĻȮħńĬįĬńĚĭŅĚȮŕȮŒľƟĕĵŅĵŀŀĔœĮħƟŅĬĬŀĔȮĪņŒľƟĔƟŀĬŀŅĔŅĻĴňĕĬŅħŒľĠƞĕŉŘĬȮŐĸŃŏĬŊŗŀĚěŅĔ
ŒĬĔĶĦňĬňŘœĴƞĴňŐľĸƞĚıĸńĚĚŅĬěŅĔĪňŗŀŊŗĬĴŅŏĔňŗĵĺĕƟŀĚȮĔŅĶĕĵŅĵĕĬŅħĕŀĚĔƟŀĬŀŅĔŅĻĬńŘĬěŉĚĨƟŀĚŒĝƟ
ıĸńĚĚŅĬĕŀĚőĴŏĸĔŋĸŀŅĔŅĻŏŀĚȮĞŉŗĚěŃĪņŒľƟėĺŅĴŏĶŖĺŏĜĸňŗĵĕŀĚőĴŏĸĔŋĸŀŅĔŅĻŒĬĔƟŀĬŀŅĔŅĻĸħĸĚȮĞŉŗĚ
ěŃĽƞĚįĸĨƞŀŏĬŊŗŀĚŒľƟŀŋĦľĳŌĴŇĕŀĚĔƟŀĬŀŅĔŅĻĸħĸĚœĮħƟĺĵ 



ĩƟŅľŅĔĺƞŅĔƟŀĬŀŅĔŅĻĬńŘĬĨĔĸĚĴŅĪňŗıŊŘĬįŇĺĕŀĚőĸĔŀňĔėĶńŘĚĴńĬěŃĔĸńĭĴŅĽŌƞĭĶŇŏĺĦĞŉŗĚėĺŅĴĔħ
ŀŅĔŅĻĶŀĭĬŀĔĬńŘĬĴňėƞŅĽŌĚĔĺƞŅŀŅĔŅĻħƟŅĬŒĬȮėĺŅĴĔħŀŅĔŅĻĪňŗĴňėƞŅĽŌĚĔŖěŃĭňĭŀńħĔƟŀĬŀŅĔŅĻŒľƟĔĸńĭ
ŏĕƟŅĽŌƞĮĶŇĴŅĨĶħńŘĚŏħŇĴĕŀĚĴńĬȮĞŉŗĚĔŅĶĭňĭŀńĬĬňŘěŃĪņŒľƟėĺŅĴŏĶŖĺŏĜĸňŗĵĕŀĚőĴŏĸĔŋĸŀŅĔŅĻĬńŘĬĴňėƞŅŏıŇŗĴĕŉŘĬȮ
ŐĸŃĪņŒľƟŀŋĦľĳŌĴŇĴňėƞŅĽŌĚĕŉŘĬĨŅĴœĮħƟĺĵȮħńĚĬńŘĬŏĶŅěŉĚĔĸƞŅĺœħƟĺƞŅȮĔƟŀĬŀŅĔŅĻĪňŗĵĔĨńĺĕŉŘĬěŃĴňĔŅĶ
ĕĵŅĵĨńĺŐĸŃȮĴňŀŋĦľĳŌĴŇĸħĸĚȮĽƞĺĬĨŀĬŀŅĔŅĻĪňŗěĴĨńĺĸĚĬńŘĬȮěŃĴňĔŅĶĭňĭŀńħĨńĺŐĸŃŀŋĦľĳŌĴŇŀŋƞĬĕŉŘĬ 

ĩƟŅľŅĔĺƞŅĔƟŀĬŀŅĔŅĻĬńŘĬĴňĔŅĶĕĵŅĵĨńĺŐĸŃŏĵŖĬĸĚľĶŊŀĴňĔŅĶĭňĭŀńħĨńĺŐĸŃŀŋƞĬĕŉŘĬȮőħĵĪňŗœĴƞĴň
ĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŒħȮŕȮĔńĭĽŇŗĚŐĺħĸƟŀĴŏĸĵȮŏĶŅěŃŏĶňĵĔĸńĔļĦŃŐĭĭĬňŘĺƞŅĔĶŃĭĺĬĔŅĶŀŃŏħňĵ
ŐĭĨŇėȮ&adiabatic process) őħĵĩƟŅľŅĔĺƞŅŀŅĔŅĻŒĬĔƟŀĬŀŅĔŅĻĬńŘĬĵńĚœĴƞŀŇŗĴĨńĺȮ&ȮĴňėĺŅĴĝŊŘĬĽńĴıńĪīƢ
ĬƟŀĵĔĺƞŅȮ100% ) ŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇŐĭĭŀŃŏħňĵĶƢĨŇĔěŃŏĮƦĬėƞŅėĚĪňŗŏĽĴŀȮőħĵŀńĨĶŅĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĬňŘěŃŀĵŌƞĪňŗĮĶŃĴŅĦȮ10ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃħńĭėĺŅĴĽŌĚĪŋĔȮ
1000ȮŏĴĨĶȮ&ȮľĶŊŀȮ5.5ȮŀĚĻŅĲŅŏĶĬœŁĨƢĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃħńĭėĺŅĴĽŌĚĪŋĔȮ1,000ȮĲŋĨ'ȮĞŉŗĚŏĶŅěŃ
ŏĶňĵĔĴńĬĺƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵŐĭĨŇĔŐĭĭŐľƟĚȮ&dry adiabatic rate) 

ŏĶŅĶŌƟĺƞŅŏĴŊŗŀŀŅĔŅĻĵĔĨńĺĕŉŘĬŀŅĔŅĻĳŅĵŒĬĔƟŀĬŀŅĔŅĻěŃŏĵŖĬĨńĺĸĚȮėƞŅėĺŅĴĝŊŘĬĽńĴıńĪīƢ
ĳŅĵŒĬĔŖěŃŏıŇŗĴĕŉŘĬĨŅĴœĮħƟĺĵȮŐĸŃĩƟŅľŅĔŀŋĦľĳŌĴŇĳŅĵŒĬĔƟŀĬŀŅĔŅĻĸħĸĚěĬĩŉĚěŋħĬŘņėƟŅĚŐĸƟĺȮėƞŅ
ėĺŅĴĝŊŘĬĽńĴıńĪīƢěŃĔĸŅĵŏĮƦĬȮ100ȮŏĮŀĶƢŏĞŖĬĨƢȮĔŅĶĵĔĨńĺĨƞŀœĮĕŀĚŀŅĔŅĻĬńŘĬĔŖěŃĽƞĚįĸŒľƟŏĔŇħĔŅĶ
ĔĸńŗĬĨńĺĕŉŘĬŐĸŃĪņŒľƟŏĴęĔƞŀĨńĺĕŉŘĬĴŅĞŉŗĚŒĬȮĔĶŃĭĺĬĔŅĶĔĸńŗĬĨńĺĬńŘĬěŃĴňĔŅĶėŅĵėĺŅĴĶƟŀĬŀŀĔĴŅħƟĺĵȮ
ŐĸŃėĺŅĴĶƟŀĬĪňŗĩŌĔĩƞŅĵľĬńĚěŅĔĔĶŃĭĺĬĔŅĶĔĸńŗĬĨńĺĬňŘěŃœĮľńĔĸƟŅĚĔńĭŀńĨĶŅĔŅĶŏĵŖĬĨńĺŏĬŊŗŀĚěŅĔĔŅĶ
ĕĵŅĵĨńĺȮĽƞĚįĸŒľƟŀŅĔŅĻȮœĴƞœħƟĵŇĬĨńĺĸĚħƟĺĵŀńĨĶŅĔŅĶŏĵŖĬĨńĺŐĭĭȮŀŃŏħňĵŐĭĨŇĔŐĭĭŐľƟĚŀňĔĨƞŀœĮȮŐĨƞ
ěŃŏĵŖĬĨńĺħƟĺĵŀńĨĶŅĪňŗĬƟŀĵĸĚĞŉŗĚĩŌĔŏĶňĵĔĺƞŅŀńĨĶŅĔŅĶŏĵŖĬĨńĺĝĬŇħŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔȮ&moist 
adiabatic rate) ŐĸƟĺĩƟŅľŅĔĺƞŅĔƟŀĬŀŅĔŅĻŀŇŗĴĨńĺĞŉŗĚĴňľĵħĬŘņĭĶĶěŋŀĵŌƞĳŅĵŒĬœħƟěĴĨńĺĸĚħƟŅĬĸƞŅĚȮ
ŀŅĔŅĻěŃĩŌĔĭňĭŀńħŐĸŃŀŋƞĬĕŉŘĬĽƞĚįĸŒľƟľĵħĬŘņĬńŘĬĶŃŏľĵĔĸŅĵŏĮƦĬœŀȮĞŉŗĚĔĶŃĭĺĬĔŅĶĔĸŅĵŏĮƦĬœŀĬňŘȮ
ěŃĨƟŀĚħŉĚėĺŅĴĶƟŀĬœĮŒĝƟȮĪņŒľƟŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĪňŗěĴĨńĺĸĚĬńŘĬŏıŇŗĴĕŉŘĬĝƟŅĸĚĔĺƞŅĔĶŃĭĺĬĔŅĶŀŃŏħňĵ
ŐĭĨŇĔŐĭĭŐľƟĚȮŏĶŅěŉĚĽŅĴŅĶĩĽĶŋĮœħƟĺƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĕŀĚĔƟŀĬŀŅĔŅĻĪňŗŀŅĔŅĻ
ĳŅĵŒĬŀŇŗĴĨńĺĬńŘĬŏĶŅŏĶňĵĔĺƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĝĬŇħŀŃŏħňĵŐĭĨŇėŐĭĭŏĮƖĵĔĞŉŗĚĴňŀńĨĶŅĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĬƟŀĵĔĺƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵĭŅĨŇėŐĭĭŐľƟĚ 

ĔĶŃĭĺĬĔŅĶŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔĬňŘȮěŃŐĨĔĨƞŅĚěŅĔŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚĨĶĚŀńĨĶŅĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŋĦľĳŌĴŇĨƞŀėĺŅĴĽŌĚĬńŘĬœĴƞėĚĪňŗȮĞŉŗĚěŃĕŉŘĬŀĵŌƞĔńĭŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĳŅĵŒĬŏĮƦĬľĸńĔȮ
őħĵĔƟŀĬŀŅĔŅĻŀŇŗĴĨńĺĪňŗŀŋĦľĳŌĴŇĽŌĚěŃĽŅĴŅĶĩĽĶƟŅĚľĵħĬŘņœħƟĴŅĔĔĺƞŅĔƟŀĬŀŅĔŅĻĪňŗĴňŀŋĦľĳŌĴŇĨŗņĔĺƞŅȮ
ĔŅĶĔĸńŗĬĨńĺŏĮƦĬľĵħĬŘņĕŀĚŀŅĔŅĻĪňŗŀŋĦľĳŌĴŇĽŌĚĔŖěŃĽƞĚįĸŒľƟėŅĵėĺŅĴĶƟŀĬŐİĚŀŀĔĴŅœħƟĴŅĔĔĺƞŅȮĬńŗĬ
ėŊŀĽŅŏľĨŋĪňŗėƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔĬńŘĬěŃĬƟŀĵĔĺƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚĴŅĔȮŒĬĔĶĦňĪňŗĔƟŀĬŀŅĔŅĻĞŉŗĚĔņĸńĚĵĔĨńĺĕŉŘĬĬńŘĬĴňŀŋĦľĳŌĴŇĽŌĚȮŐĨƞėƞŅĪńŘĚĽŀĚěŃ



ŒĔĸƟŏėňĵĚĔńĬĩƟŅŀŅĔŅĻĪňŗĔņĸńĚĵĔĨńĺĕŉŘĬĬńŘĬĴňŀŋĦľĳŌĴŇĨŗņĴŅĔȮŕȮĩŉĚŐĴƟĺƞŅėƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵ
ĭŅĨŇėŐĭĭŏĮƖĵĔĬňŘěŃŐĨĔĨƞŅĚĔńĬœĮȮŐĨƞŏıŊŗŀĪņŒľƟĚƞŅĵĨƞŀĔŅĶėņĬĺĦŐĸŃĔŅĶĵĔĨńĺŀĵƞŅĚȮȮȮŏĶŅĽŅĴŅĶĩ
ŒĝƟėƞŅĮĶŃĴŅĦœħƟĺƞŅŏĜĸňŗĵŐĸƟĺĴńĬěŃŀĵŌƞĪňŗĶŅĺȮŕȮȮ6ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀĔŅĶŏĮĸňŗĵĬĶŃħńĭėĺŅĴĽŌĚȮ1000Ȯ
ŏĴĨĶȮ&ľĶŊŀȮ3.3ȮŀĚĻŅĲŅŏĶĵœŁĨƢȮĨƞŀĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴĽŌĚȮ1000ȮĲŋĨȮ' (ŏŀĔĽŅĶŏįĵŐıĶƞėĺŅĴĶŌƟȮ
Meteorological Today, www.rnd.tmd.go.th) 
  

1.5.2 ĔŅĶěņŐĬĔĸńĔļĦŃŏĽĩňĵĶĳŅıĕŀĚŀŅĔŅĻ 

ŏĶŅĽŅĴŅĶĩěņŐĬĔŐĵĔŐĵŃŏĽĩňĵĶĳŅıĕŀĚŀŅĔŅĻœħƟȮőħĵĔŅĶŏĮĶňĵĭŏĪňĵĭŀŋĦľĳŌĴŇĕŀĚĔƟŀĬ
ŀŅĔŅĻĪňŗĔņĸńĚĵĔĨńĺĕŉŘĬŏĪňĵĭĔńĭŀŋĦľĳŌĴŇĕŀĚĽŇŗĚŐĺħĸƟŀĴȮĩƟŅľŅĔĺƞŅĔƟŀĬŀŅĔŅĻĪňŗĔņĸńĚĸŀĵĨńĺĕŉŘĬĬńŘĬĴň
ŀŋĦľĳŌĴŇĨŗņĔĺƞŅŀŋĦľĳŌĴŇĕŀĚĽŇŗĚŐĺħĸƟŀĴȮĴńĬěŃĴňėĺŅĴľĬŅŐĬƞĬĴŅĔĔĺƞŅĽŇŗĚŐĺħĸƟŀĴȮĽƞĚįĸŒľƟĴńĬľĬńĔ
ĔĺƞŅŐĸŃĴňŐĬĺőĬƟĴĪňŗěŃěĴĨńĺĸĚĔĸńĭŏĕƟŅĽŌƞĶŃħńĭĝńŘĬŏħŇĴĪňŗĴńĬĸŀĵĨńĺĕŉŘĬĴŅ 

ŒĬĔĶĦňĬňŘŏĶŅěŃŏĶňĵĔĺƞŅŀŅĔŅĻĴňŏĽĩňĵĶĳŅıȮŏıĶŅŃĺƞŅĴńĬĴňĸńĔļĦŃĨƞŀĨƟŅĬĔŅĶĵĔĨńĺĕŉŘĬȮŐĨƞ
ĩƟŅľŅĔĺƞŅŀŅĔŅĻĪňŗĔņĸńĚĸŀĵĨńĺĕŉŘĬĬńŘĬĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅĽŇŗĚŐĺħĸƟŀĴȮĽƞĚįĸŒľƟĴňėĺŅĴľĬŅŐĬƞĬĬƟŀĵĔĺƞŅ
ŀŅĔŅĻĪňŗŐĺħĸƟŀĴȮŐĸŃĴňĬŘņľĬńĔĪňŗŏĭŅĔĺƞŅŏĴŊŗŀŏĮĶňĵĭŏĪňĵĭĔńĬȮĔƟŀĬŀŅĔŅĻĬňŘĔŖěŃĸŀĵĨńĺĕŉŘĬœĮŏĶŊŗŀĵȮŕȮ
ěĬĔĺƞŅěŃĩŉĚĶŃħńĭĝńŘĬĪňŗĴňŀŋĦľĳŌĴŇŏħňĵĺĔńĬĔńĭĽŇŗĚŐĺħĸƟŀĴȮĬňŗėŊŀĨńĺŀĵƞŅĚĕŀĚŀŅĔŅĻĞŉŗĚœĴƞĴňŏĽĩňĵĶĳŅıȮ
ħńĚĬńŘĬŒĬĔŅĶĶŃĭŋŏĽĩňĵĶĳŅıĕŀĚŀŅĔŅĻőħĵěņŏĮƦĬěŃĨƟŀĚĺńħŀŋĦľĳŌĴŇĪńŘĚĕŀĚĔƟŀĬŀŅĔŅĻĪňŗĔņĸńĚĸŀĵĨńĺ
ĕŉŘĬŐĸŃŀŋĦľĳŌĴŇĕŀĚĽŇŗĚŐĺħĸƟŀĴĪňŗĶŃħńĭĨƞŅĚȮŕȮŏľĬŊŀıŊŘĬőĸĔȮ(ŏŀĔĽŅĶŏįĵŐıĶƞėĺŅĴĶŌƟȮ
Meteorological Today, www.rnd.tmd.go.th) 

 1.5.2.1 ŀŅĔŅĻĪňŗĴňŏĽĩňĵĶĳŅı 
 ĽĴĴŋĨŇĺƞŅŏĶŅĮĸƞŀĵĭŀĸĸŌĬĨĶĺěŀŅĔŅĻľĶŊŀĪňŗŏĶňĵĔĺƞŅȮradiosonde ĕŉŘĬœĮȮ

ĭŀĸĸŌĬĨĶĺěŀŅĔŅĻĬńŘĬœħƟĽƞĚĕƟŀĴŌĸĕŀĚŀŋĦľĳŌĴŇĴŅ ( ĕƟŀĴŌĸĪňŗŐĽħĚĸńĔļĦŃĕŀĚŀŋĦľĳŌĴŇĪňŗŏĮĸňŗĵĬœĮŒĬ
ŐĬĺħŇŗĚĬňŘŏĶňĵĔĔńĬĺƞŅȮsounding) ŏĶŅĨĶĺěĺńħŀŋĦľĳŌĴŇŀŅĔŅĻŒĬŐĬĺħŇŗĚıĭĺƞŅĴńĬĸħĸĚȮ4 ŀĚĻŅ
ŏĞĸŏĞňĵĽŒĬĪŋĔȮŕȮėĺŅĴĽŌĚȮ1000 ŏĴĨĶȮ&ȮľĶŊŀȮ2 ŀĚĻŅĲŅŏĶĬœŁĨƢĨƞŀėĺŅĴĽŌĚȮ1000 ĲŋĨȮ'ȮŀńĨĶŅĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŋĦľĳŌĴŇŀŅĔŅĻŏĪňĵĭĔńĭėĺŅĴĽŌĚĪňŗŏĮĸňŗĵĬœĮŏĶŅěŃŏĶňĵĔĺƞŅȮlapse rate ĞŉŗĚŀńĨĶŅĬňŘĔŖ
ėŊŀŀńĨĶŅĕŀĚŀŋĦľĳŌĴŇŀŅĔŅĻĶŀĭȮŕȮĨńĺŏĶŅĪňŗěŃŏĮĸňŗĵĬœĮĩƟŅľŅĔĺƞŅŏĶŅœĨƞĽŌĚĕŉŘĬœĮĭĬĝńŘĬĭĶĶĵŅĔŅĻ
ŏĶŊŗŀĵȮŕȮȮŏĶŅěŉĚĴńĔěŃŀƟŅĚŀŇĚĩŉĚĴńĬŒĬĝŊŗŀĺƞŅȮenvironmental lapse rate 

 ŏĴŊŗŀĵŇŗĚĔƟŀĬŀŅĔŅĻĸŀĵĨńĺĕŉŘĬĽŌĚŏĶŊŗŀĵȮŕȮȮėĺŅĴŐĨĔĨƞŅĚĕŀĚŀŋĦľĳŌĴŇĳŅĵŒĬ
ŀŅĔŅĻĔńĭŀŋĦľĳŌĴŇĳŅĵĬŀĔĔŖěŃĵŇŗĚĴŅĔĕŉŘĬŏĶŊŗŀĵȮŕȮȮŐĸŃĩŉĚŐĴƟĨƞŀŒľƟĔƟŀĬŀŅĔŅĻĬńŘĬŏĶŇŗĴĨƟĬȮħƟĺĵėƞŅ
ėĺŅĴĝŊŘĬĽńĴıńĪīƢĪňŗŀŇŗĴĨńĺŐĸŃĸŀĵĨńĺĕŉŘĬȮœĮŀńĨĶŅĕŀĚŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔȮĞŉŗĚĴňėƞŅȮ6ȮŀĚĻŅŏĞĸŏĞňĵĽ
ĨƞŀėĺŅĴĽŌĚȮ1000ȮŏĴĨĶĔŖĨŅĴȮŀŅĔŅĻĳŅĵŒĬĔƟŀĬŀŅĔŅĻĔŖěŃĴňŀŋĦľĳŌĴŇĨŗņĔĺƞŅŀŅĔŅĻĳŅĵĬŀĔŏĽĴŀŒĬ
ĪŋĔȮŕȮĶŃħńĭĝńŘĬȮĞŉŗĚĪńŘĚĽŀĚĔĶĦňĬňŘŀŅĔŅĻĪňŗĔņĸńĚĵĔĨńĺĕŉŘĬěŃĴňŀŋĦľĳŌĴŇĪňŗĨŗņĔĺƞŅŐĸŃĴňĬŘņľĬńĔĪňŗĴŅĔĔĺƞŅ
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ŀŅĔŅĻĪňŗĸƟŀĴĶŀĭŀĵŌƞĕƟŅĚĬŀĔŏĽĴŀȮĞŉŗĚĸńĔļĦŃŐĭĭĬňŘŏĶŅěŃŏĶňĵĔĺƞŅŀŅĔŅĻĴňŏĽĩňĵĶĳŅıŀĵƞŅĚĽńĴĭŌĶĦƢȮ
&absolutely stable) ŏĶŅěŉĚĽĶŋĮœħƟĺƞŅŀŅĔŅĻĬńŘĬěŃĴňŏĽĩňĵĶĳŅıŀĵƞŅĚĽĴĭŌĶĦƢŏĽĴŀȮŏĴŊŗŀŀŅĔŅĻ
ĳŅĵĬŀĔĴňėƞŅŀńĨĶŅȮlapse rate ĬƟŀĵĔĺƞŅėƞŅŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔ 

 ŏĴŊŗŀŀŅĔŅĻŀĵŌƞŒĬĭĶĶĵŅĔŅĻĪňŗĴňŏĽĩňĵĶĳŅıŀĵƞŅĚĽĴĭŌĶĦƢȮĴńĬěŃĨƞŀĨƟŅĬĔŅĶĵĔĨńĺ
ĕŉŘĬŒĬŐĬĺĨńŘĚȮŐĸŃĩƟŅľŅĔĺƞŅĴňŐĶĚįĸńĔıĵŅĵŅĴĪňŗěŃĪņŒľƟĴńĬĵĔĨńĺĕŉŘĬȮĴńĬĔŖěŃĴňŐĬĺőĬƟĴĪňŗěŃŐįƞ
ŀŀĔœĮŒĬŐĬĺĶŅĭĴŅĔĔĺƞŅ 

 ĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıœħƟŏĴŊŗŀėƞŅȮenvironmental lapse rate ľĶŊŀėƞŅŀńĨĶŅ
ĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨƞŀėĺŅĴĽŌĚĕŀĚĽŇŗĚŐĺħĸƟŀĴĴňėƞŅĬƟŀĵȮŕȮȮĬńŗĬėŊŀėĺŅĴŐĨĔĨƞŅĚĕŀĚŀŋĦľĳŌĴŇ
ŐĺħĸƟŀĴĶŃľĺƞŅĚŀŅĔŅĻĪňŗįŇĺıŊŘĬĔńĭŀŅĔŅĻĪňŗĶŃħńĭĽŌĚĕŉŘĬĴňėƞŅĬƟŀĵĬńŗĬŏŀĚȮŐĸŃħƟĺĵŏľĨŋĬňŘȮĭĶĶĵŅĔŅĻěŃ
ĴňŐĬĺőĬƟĴĪňŗĴňŏĽĩňĵĶĳŅıĴŅĔĕŉŘĬŀňĔŏĴŊŗŀŀŋĦľĳŌĴŇŐĺħĸƟŀĴĕŀĚŀŅĔŅĻħƟŅĬĭĬĬńŘĬŀŋƞĬľĶŊŀŀŋĦľĳŌĴŇĪňŗ
ıŊŘĬįŇĺĬńŘĬŏĵŖĬȮőħĵľŅĔĺƞŅŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĪňŗœľĸĴŅŐĪĬĪňŗŀŅĔŅĻĶŃħńĭĭĬĬńŘĬŀŋƞĬĔĺƞŅŏħŇĴŐĸŃ
ŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĪňŗıŊŘĬįŇĺœĴƞœħƟŏĮĸňŗĵĬŐĮĸĚœĮĴŅĔĬńĔȮěŃĽƞĚįĸŒľƟėƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇ
ĨƞŀėĺŅĴĽŌĚȮ&environmental lapse rate) ĸħĸĚŐĸŃĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıĴŅĔĵŇŗĚĕŉŘĬȮ
ŏĝƞĬŏħňĵĺĔńĭŏĴŊŗŀėƞŅŀŋĦľĳŌĴŇĪňŗĭĶŇŏĺĦıŊŘĬįŇĺħƟŅĬĸƞŅĚŏĵŖĬĨńĺĸĚȮĽƞĚįĸŒľƟȮenvironmental lapse rate 
ěĸħĸĚĽƞĚįĸȮŐĸŃěŃĪņŒľƟĭĶĶĵŅĔŅĻŏĽĩňĵĶĕŉŘĬŏĝƞĬĔńĬ őħĵĔŅĶŏĵŖĬĨńĺĸĚĕŀĚŀŅĔŅĻĪňŗıŊŘĬįŇĺĬńŘĬŀŅě
ŏĔŇħœħƟěŅĔ 

1. ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬěŅĔıŊŘĬħŇĬŒĬĨŀĬĔĸŅĚėŊĬĪņŒľƟĭĶŇŏĺĦıŊŘĬįŇĺĽŌĠŏĽňĵėĺŅĴĶƟŀĬŐĸŃ
ŏĵŖĬĨńĺĸĚ 

2. ĸĴĶŃħńĭıŊŘĬįŇĺıńħıŅŀŅĔŅĻŏĵŖĬœľĸŏĕƟŅĴŅŐĪĬĪňŗ 
3. ŀŅĔŅĻŏėĸŊŗŀĬĪňŗįƞŅĬıŊŘĬįŇĺĪňŗĴňŀŋĦľĳŌĴŇĨŗņ 
ĬńŗĬěŉĚĽƞĚįĸŒľƟŒĬŐĨƞĸŃĺńĬȮĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıĪňŗĽŋħŒĬĝƞĺĚŏĝƟŅĨĶŌƞĞŉŗĚŏĮƦĬĝƞĺĚĪňŗ

ŀŋĦľĳŌĴŇĭĶŇŏĺĦıŊŘĬįŇĺĬńŗĬĨŗņĪňŗĽŋħ 
 ŀňĔĪŅĚľĬŉŗĚĪňŗěŃĪņŒľƟĭĶĶĵŅĔŅĻĴňŏĽĩňĵĶĳŅıĴŅĔĔŖėŊŀŏĴŊŗŀĝńŘĬĕŀĚŀŅĔŅĻĪńŘĚĝńŘĬ

ŏĔŇħĔŅĶěĴĨńĺĸĚȮĵĔĨńĺŀĵƞŅĚŏĝƞĬȮŏĴŊŗŀĝńŘĬĕŀĚŀŅĔŅĻĪňŗœĴƞŀŇŗĴĨńĺĞŉŗĚĴňėĺŅĴľĬŅĴŅĔĔĺƞŅȮ1000ȮŏĴĨĶŐĸŃ
ĮĔėĸŋĴıŊŘĬĪňŗŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚœħƟŏĔŇħĔŅĶěĴĨńĺȮŀŅĔŅĻĪńŘĚĝńŘĬĬňŘěŃĴňŀŋĦľĳŌĴŇĽŌĚĕŉŘĬŏĬŊŗŀĚěŅĔĴňĔŅĶĭňĭŀńħ
ŐĭĭŀŃŏħňĵĭŅĨŇĔȮőħĵŏĴŊŗŀĪńŘĚĝńŘĬěĴĨńĺĸĚĴńĬěŃĩŌĔĭňĭŀńħőħĵĬŘņľĬńĔĕŀĚĨńĺĝńŘĬĭĶĶĵŅĔŅĻŏŀĚĪņŒľƟ
ŏĔŇħĔŅĶľħĨńĺŐėĭĸĚŒĬŐĬĺĨńŘĚȮĽƞĺĬĵŀħħƟŅĬĭĬĽŋħĕŀĚĝńŘĬěŃĴňĔŅĶěĴĨńĺĸĚĴŅĔĔĺƞŅĝńŘĬĪňŗħƟŅĬĸƞŅĚŐĸŃ
ěŃŀŋƞĬĔĺƞŅĭĶĶĵŅĔŅĻĪňŗŀĵŌƞħƟŅĬĸƞŅĚȮľĸńĚěŅĔĔŅĶěĴĨńĺȮŏĶŅěŉĚıĭĺƞŅĭĶĶĵŅĔŅĻĪňŗħƟŅĬĭĬŀŋƞĬĔĺƞŅ
ħƟŅĬĸƞŅĚȮĽƞĚįĸŒľƟŏĔŇħĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇȮ&inversion)  ĞŉŗĚĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇĪňŗŏĔŇħěŅĔĔŅĶ
ěĴĨńĺĕŀĚĝńŘĬĭĶĶĵŅĔŅĻĬňŘŏĶňĵĔĺƞŅȮsubsidence inversion ľĶŊŀĔŅĶįńĬĔĸńĭŏĬŊŗŀĚěŅĔĔŅĶěĴĨńĺȮ
ĮĶŅĔĢĔŅĶĦƢĬňŘĭŅĚėĶńŘĚĔŖĽŅĴŅĶĩıĭœħƟĪňŗĶŃħńĭıŊŘĬįŇĺȮŐĨƞĽƞĺĬŒľĠƞŐĸƟĺĴńĔĩŌĔıĭĪňŗĶŃħńĭĽŌĚĕŉŘĬœĮŐĸŃ



ĴńĔŏĔňŗĵĺĕƟŀĚĔńĭĸńĔļĦŃėĺŅĴĔħŀŅĔŅĻĽŌĚĪňŗĔŇĬıŊŘĬĪňŗŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚĞŉŗĚěŃĪņŒľƟŏĔŇħĔŅĶěĴĨńĺĕŀĚ
ŀŅĔŅĻĬńŗĬŏŀĚ 

ĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇĬňŘěŃŏĮƦĬĨńĺĪňŗŐĽħĚĺƞŅȮĝńŘĬĭĶĶĵŅĔŅĻĬńŘĬĴňŏĽĩňĵĶĳŅıŀĵƞŅĚĽĴĭŌĶĦƢȮ 
ŏıĶŅŃŒĬĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇĬńŘĬŀŅĔŅĻĪňŗŀŋƞĬěŃŀĵŌƞħƟŅĬĭĬĕŀĚŀŅĔŅĻĪňŗŏĵŖĬȮŐĸŃľŅĔĔƟŀĬŀŅĔŅĻ
ĴňĔŅĶĵĔĨńĺĕŉŘĬĽŌƞĝńŘĬĕŀĚĔŅĶįńĬĔĸńĭȮĴńĬĔŖěŃĴňŐĬĺőĬƟĴĪňŗěŃŏĵŖĬĨńĺĸĚŒĬĕĦŃĪňŗŀŅĔŅĻĶŀĭĨńĺĴńĬĔĸńĭ
ŀŋƞĬĕŉŘĬȮĞŉŗĚěŃĽƞĚįĸŒľƟĴĺĸŀŅĔŅĻŏĵŖĬĬńŘĬĴňŐĬĺőĬƟĴĪňŗěŃěĴĨńĺĔĸńĭĽŌƞħƟŅĬĸƞŅĚ  

ĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇĬňŘĪņĨńĺŏĽĴŊŀĬĮĶŃľĬŉŗĚĺƞŅŏĮƦĬİŅėĶŀĭėŀĵĮƕħĔńŘĬĔŅĶŏėĸŊŗŀĬĪňŗŒĬ
ŐĬĺĨńŘĚĕŀĚŀŅĔŅĻȮĩƟŅľŅĔĔŅĶįńĬĔĸńĭĕŀĚŀŋĦľĳŌĴŇŏĔŇħĕŉŘĬŒĬĶŃħńĭŒĔĸƟŏėňĵĚĔńĭıŊŘĬħŇĬȮŏĶŅĴńĔěŃıĭĺƞŅ
ĴňȮŏĴęŐįƞĬȮľĴŀĔȮĲƚŅľĸńĺȮŐĸŃĴĸıŇļŒĬŀŅĔŅĻŏĔŇħĕŉŘĬĪňŗĭĶŇŏĺĦŒĔĸƟĔńĭıŊŘĬįŇĺħƟŅĬĸƞŅĚĬńŗĬŏŀĚȮőħĵĽƞĺĬ
ŒľĠƞŐĸƟĺĴĸıŇļĪŅĚŀŅĔŅĻĴńĔŏĔŇħĕŉŘĬŒĬĔŅĶįńĬĔĸńĭĕŀĚŀŅĔŅĻŀńĬŏĔŇħěŅĔĔŅĶěĴĨńĺŏĽĴŀ 

ŀŅĔŅĻĪňŗĴňŏĽĩňĵĶĳŅıŐĭĭŏĮƦĬĔĸŅĚĔƞŀĬȮ&neutral stability) őħĵĩƟŅľŅĔĺƞŅŀńĨĶŅĔŅĶŏĵŖĬ
ĨńĺĨŅĴĶŃħńĭėĺŅĴĽŌĚĕŀĚŀŅĔŅĻȮ&lapse rate) ĬńŘĬĴňėƞŅŏĪƞŅĔńĭŀńĨĶŅĔŅĶŏĵŖĬĨńĺŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚȮ
ŀŅĔŅĻĪňŗœĴƞŀŇŗĴĨńĺĞŉŗĚĸŀĵĕŉŘĬľĶŊŀěĴĨńĺĸĚĬńŘĬěŃĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇŏĪƞŅĔńĭŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻ
ĶŀĭĕƟŅĚȮĽƞĚįĸŒľƟŒĬĪŋĔȮŕȮĶŃħńĭėĺŅĴĽŌĚĔƟŀĬŀŅĔŅĻŐĸŃĔŅĶĶŀĭĬŀĔěŃĴňėĺŅĴľĬŅŐĬƞĬŐĸŃŀŋĦĳŌĴŇ
ŏĪƞŅĔńĬŏĽĴŀȮĞŉŗĚĸńĔļĦŃŀŅĔŅĻŐĭĭĬňŘȮěŃœĴƞĪņŒľƟŀŅĔŅĻĴňŐĬĺőĬƟĴĪňŗěŃĸŀĵĕŉŘĬľĶŊŀěĴĨńĺĸĚȮŏĶŅěŉĚ
ŏĶňĵĔĺƞŅŀŅĔŅĻĪňŗĴňŏĽĩňĵĶĳŅıŐĭĭŏĮƦĬĔĸŅĚȮĽņľĶńĭŒĬĔĶĦňĕŀĚŀŅĔŅĻĪňŗŀŇŗĴĨńĺĬńŘĬȮĸńĔļĦŃŏĽĩňĵĶĳŅı
ŐĭĭŏĮƦĬĔĸŅĚěŃŏĔŇħĕŉŘĬȮŏĴŊŗŀŀńĨĶŅĔŅĶŏĵŖĬĨńĺĕŀĚŀŅĔŅĻĳŅĵĬŀĔȮ&environmental lapse rate) 
ŏĪƞŅĔńĭŀńĨĶŅĔŅĶŏĵŖĬĨńĺŀŃŏħňĵĭŅĨŇĔŐĭĭĝŊŘĬȮ(ŏŀĔĽŅĶŏįĵŐıĶƞėĺŅĴĶŌƟȮMeteorological Today, 
www.rnd.tmd.go.th) 

 
 1.5.2.2 ĭĶĶĵŅĔŅĻĪňŗœĴƞĴňŏĽĩňĵĶĳŅı 
 ĽĴĴŋĨŇĺƞŅĺŇĪĵŋľĵńŗĚŀŅĔŅĻĽƞĚĕƟŀĴŌĸŀŋĦľĳŌĴŇıŊŘĬőĸĔŀŀĔĴŅȮŏĶŅěŃĪņĔŅĶĺŇŏėĶŅŃľƢ

ĸńĔļĦŃŏĽĩňĵĶĳŅıĕŀĚŀŅĔŅĻȮħƟĺĵĔŅĶŏĮĶňĵĭŏĪňĵĭŀŋĦľĳŌĴŇĕŀĚĽŇŗĚŐĺħĸƟŀĴĪňŗŏĮĸňŗĵĬœĮĨŅĴėĺŅĴĽŌĚ
ĔńĭŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇŐĭĭŀŃŏħňĵĭŅĨŇĔĪńŘĚŏĮƖĵĔŐĸŃŐľƟĚ 

ŒĬĔĶĦňĬňŘŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĕŀĚŀŅĔŅĻĪňŗŐĺħĸƟŀĴėŊŀȮ11ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀĪŋĔȮ
1000ȮŏĴĨĶȮȮľĶŊŀȮ6ȮŀĚĻŅĲŅŏĶĬœŁĨƢĨƞŀĪŋĔȮ1,000ȮĲŋĨȮĔƟŀĬŀŅĔŅĻœĴƞŀŇŗĴĨńĺěŅĔĭĶŇŏĺĦıŊŘĬįŇĺőĸĔȮ
ĔņĸńĚĸŀĵĨńĺĕŉŘĬŐĸŃėƞŀĵȮŕȮŏĵŖĬĨńĺħƟĺĵŀńĨĶŅĔŅĶŏĵŖĬĨńĺŐĭĭŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚȮŐĸŃŏĬŊŗŀĚěŅĔĔŅĶ
ŏĵŖĬĨńĺħƟĺĵŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚĬńŘĬĴňėƞŅĬƟŀĵĔĺƞŅĔŅĶŏĵŖĬĨńĺĕŀĚĭĶĶĵŅĔŅĻĪňŗŐĺħĸƟŀĴȮĔƟŀĬ
ŀŅĔŅĻěŉĚĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅŀŅĔŅĻĪňŗŐĺħĸƟŀĴŀĵŌƞȮŐĸŃěŃĵńĚėĚĸŀĵĨńĺĕŉŘĬĨƞŀœĮŏĶŊŗŀĵȮŕȮȮĽŌĚĕŉŘĬœĮěŅĔ
ĨņŐľĬƞĚħńŘĚŏħŇĴȮĞŉŗĚŐĽħĚĺƞŅŀŅĔŅĻĬńŘĬœĴƞĴňŏĽĩňĵĶĳŅıȮŐĸŃŐĬƞĬŀĬĺƞŅŀŅĔŅĻŀŇŗĴĨńĺĞŉŗĚĔņĸńĚŏĵŖĬĨńĺĸĚ
ħƟĺĵŀńĨĶŅĕŀĚŀŃŏħňĵĶƢĨŇĔŐĭĭŏĮƖĵĔĬńŘĬĔŖěŃĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅŀŅĔŅĻĶŀĭȮŕȮĨńĺĕŀĚĴńĬŀĵŌƞŏĽĴŀŏĝƞĬĔńĬȮȮ



ŒĬĪńŘĚĽŀĚĔĶĦňĬńŘĬŏĴŊŗŀĔƟŀĬŀŅĔŅĻŏĶŇŗĴĨƟĬĵĔĨńĺĕŉŘĬĔŖěŃĶńĔļŅĔŅĶĵĔĨńĺĕŉŘĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚŏıĶŅŃĺƞŅ
ŀŋĦľĳŌĴŇĳŅĵŒĬĔƟŀĬŀŅĔŅĻěŃĽŌĚĔĺƞŅŐĸŃĴňėĺŅĴľĬŅŐĬƞĬĨŗņĔĺƞŅŀŅĔŅĻĪňŗŀĵŌƞĶŀĭĬŀĔ 

ĸńĔļĦŃŀŅĔŅĻŐĭĭĪňŗĵĔĨńĺŀĵƞŅĚĬňŘȮėŊŀŀŅĔŅĻŐĭĭĪňŗŏĶŅŏĶňĵĔĺƞŅĽĳŅıŀŅĔŅĻĪňŗœĴƞĴň
ŏĽĩňĵĶĳŅıŀĵƞŅĚĽĴĭŌĶĦƢȮėŊŀĸńĔļĦŃĕŀĚŀŅĔŅĻĪňŗŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨŅĴėĺŅĴĽŌĚĬńŘĬĴňėƞŅ
ĴŅĔĔĺƞŅŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚĬńŗĬŏŀĚ 

ĽŇŗĚĪňŗėĺĶĶŌƟėŊŀŏĮƦĬĭĶĶĵŅĔŅĻĝńŘĬĽŌĚȮŕȮĬńŘĬĴńĔěŃıĭĸńĔļĦŃĕŀĚĔŅĶœĴƞĴňŏĽĩňĵĶĳŅıŐĭĭ
ĽĴĭŌĶĦƢŐĭĭĬňŘœħƟĵŅĔȮĞŉŗĚĸńĔļĦŃŐĭĭĬňŘĴńĔěŃıĭœħƟŒĬĝńŘĬĭĶĶĵŅĔŅĻĭŅĚȮŕȮĪňŗŀĵŌƞŒĔĸƟĔńĭıŊŘĬħŇĬŒĬĺńĬĪňŗ
ŀŅĔŅĻĶƟŀĬŐĸŃĴňŐħħěńħȮĞŉŗĚěŃĽƞĚįĸŒľƟŀŅĔŅĻĪňŗŐĺħĸƟŀĴĴňŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŋĦľĳŌĴŇĨŅĴ
ėĺŅĴĽŌĚĬńŘĬĴňėƞŅŏĔŇĬŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭŐľƟĚȮĞŉŗĚŀŅěěŃŏĶňĵĔĸńĔļĦŃŐĭĭĬňŘĺƞŅȮĞŋĮŏĮŀĶƢŀŃŏħňĵĭŅ
ĨŇĔȮ&superadiabatic) 

ŀŅěěŃĴňĭŅĚőŀĔŅĽĞŉŗĚıĭœħƟĵŅĔȮŏĴŊŗŀėƞŅŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇŏĪňĵĭĔńĭėĺŅĴĽŌĚĴň
ėƞŅŏĔŇĬȮ34ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀȮ100ȮŏĴĨĶȮŀŅĔŅĻěŃŏĔŇħĔŅĶĵĔĨńĺŏĬŊŗŀĚěŅĔĔŅĶıŅėĺŅĴĶƟŀĬœħƟħƟĺĵ
ĨńĺŏŀĚőħĵœĴƞĨƟŀĚıŉŗĚĮƤěěńĵĳŅĵĬŀĔľĶŊŀŏĶňĵĔŀňĔŀĵƞŅĚĺƞŅȮautoconvective ĬńŗĬŏŀĚ 

ĔĸƞŅĺőħĵĽĶŋĮėŊŀŏĶŅěŃŏľŖĬĺƞŅĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıŀĵƞŅĚĽĴĭŌĶĦƢŏĴŊŗŀĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĕŀĚŀŋĦľĳŌĴŇĨƞŀėĺŅĴĽŌĚĬńŘĬĴŅĔĔĺƞŅŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔȮĭĶĶĵŅĔŅĻěŃœĴƞĴňŏĽĩňĵĶĳŅıŀĵƞŅĚ
ĽĴĭŌĶĦƢěŃŏĔŇħĕŉŘĬŏĴŊŗŀŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨŅĴėĺŅĴĽŌĚĴňėƞŅĴŅĔĔĺƞŅŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭ
ŐľƟĚȮŀĵƞŅĚœĶĔŖĨŅĴĸńĔļĦŃŀŅĔŅĻőħĵĪńŗĺœĮĪňŗŏĶŅĴńĔěŃıĭŏěŀĬńŘĬŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨŅĴ
ėĺŅĴĽŌĚĴńĔěŃŀĵŌƞĶŃľĺƞŅĚŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔŐĸŃŐĭĭŐľƟĚ(ŏŀĔĽŅĶŏįĵŐıĶƞ
ėĺŅĴĶŌƟȮMeteorological Today, www.rnd.tmd.go.th) 

 
 1.5.2.3 ĸńĔļĦŃĭĶĶĵŅĔŅĻĪňŗœĴƞŏĽĩňĵĶŐĭĭĴňŏĚŊŗŀĬœĕ 
 ŏĴŊŗŀĔƟŀĬŀŅĔŅĻĪňŗœĴƞŀŇŗĴĨńĺĩŌĔĵĔĨńĺĕŉŘĬĴńĬěŃŏĵŖĬĨńĺĸĚħƟĺĵŀńĨĶŅŀŃŏħňĵĭŅĨŇĔŐĭĭ

ŐľƟĚȮĞŉŗĚěŃĽƞĚįĸŒľƟŀŋĦľĳŌĴŇŒĬĔƟŀĬŀŅĔŅĻŏĵŖĬĔĺƞŅŀŅĔŅĻĪňŗŀĵŌƞĶŀĭŕȮĴńĬŒĬĪŋĔĶŃħńĭĝńŘĬėĺŅĴĽŌĚȮ ĴńĬ
ěŉĚĴňŐĬĺőĬƟĴĪňŗěŃěĴĨńĺĸĚĔĸńĭĽŌƞĽĩŅĬŃħńŘĚŏħŇĴȮŏĬŊŗŀĚŏıĶŅŃĴńĬŀĵŌƞŒĬĸńĔļĦŃĭĶĶĵŅĔŅĻĪňŗĴňŏĽĩňĵĶĳŅı 

ĪňŗĽĴĴĨŇĺƞŅĔƟŀĬŀŅĔŅĻĪňŗĩŌĔĵĔĨńĺĕŉŘĬĬńŗĬŀŇŗĴĨńĺȮĔƟŀĬŀŅĔŅĻĪňŗĩŌĔĵĔĕŉŘĬěŃĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅ
ŀŅĔŅĻĪňŗŀĵŌƞĶŀĭŕȮĴńĬŒĬĪŋĔĶŃħńĭėĺŅĴĽŌĚȮĬńŗĬėŊŀŏĴŊŗŀĔƟŀĬŀŅĔŅĻĬňŘŏĶŇŗĴĨƟĬĵĔĨńĺĕŉŘĬĴńĬĔŖěŃėĚĵĔĨńĺĕŉŘĬ
ĨƞŀœĮŏĶŊŗŀĵŕȮȮĭĶĶĵŅĔŅĻĬňŘěŃœĴƞŏĽĩňĵĶĽņľĶńĭĔƟŀĬŀŅĔŅĻĪňŗŀŇŗĴĨńĺȮĸńĔļĦŃŐĭĭĬňŘŏĶŅěŃŏĶňĵĔĺƞŅ
ĭĶĶĵŅĔŅĻœĴƞŀŇŗĴĨńĺŐĭĭĴňŏĚŊŗŀĬœĕ 

ȮĸńĔļĦŃŏĽĩňĵĶĳŅıĕŀĚĭĶĶĵŅĔŅĻŐĭĭĬňŘěŃĕŉŘĬŀĵŌƞĔńĭĔƟŀĬŀŅĔŅĻĪňŗĵĔĨńĺĕŉŘĬĺƞŅŀŇŗĴĨńĺ
ľĶŊŀœĴƞŀŇŗĴĨńĺȮŏĴŊŗŀĔƟŀĬŀŅĔŅĻĪňŗĵĔĨńĺĬńŘĬœĴƞŀŇŗĴĨńĺĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıȮȮŐĨƞĩƟŅľŅĔĔƟŀĬŀŅĔŅĻĪňŗ
ĵĔĨńĺĬńŘĬŀŇŗĴĨńĺȮĭĶĶĵŅĔŅĻĔŖěŃĔĸŅĵŏĮƦĬœĴƞĴňŏĽĩňĵĶĳŅıȮĸńĔļĦŃėĺŅĴœĴƞŏĽĩňĵĶĳŅıŐĭĭĴňŏĚŊŗŀĬœĕĬňŘ

http://www.rnd.tmd.go.th/


ĵńĚľĴŅĵĩŉĚĺƞŅȮŏĴŊŗŀŀŅĔŅĻœĴƞŀŇŗĴĨńĺĩŌĔĵĔĨńĺĕŉŘĬĩŉĚĶŃħńĭĪňŗĴńĬŀŇŗĴĨńĺȮĴńĬěŃĔĸŅĵŏĮƦĬĭĶĶĵŅĔŅĻĪňŗœĴƞĴň
ŏĽĩňĵĶĳŅıĪńĬĪň 

ĔŅĶĴňŏĽĩňĵĶĳŅıŐĭĭĴňŏĚŊŗŀĬœĕĬňŘěŃŏĔŇħĕŉŘĬŏĴŊŗŀŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŋĦľĳŌĴŇŏĪňĵĭĔńĭ
ėĺŅĴĽŌĚŀĵŌƞĶŃľĺƞŅĚŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔŐĸŃŐĭĭŐľƟĚȮŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ŀŋĦľĳŌĴŇŏĪňĵĭĔńĭėĺŅĴĽŌĚőħĵŏĜĸňŗĵŐĸƟĺěŃĴňėƞŅŀĵŌƞĪňŗȮ6.5ȮŀĚĻŅŏĞĸŏĞňĵĽĨƞŀȮ1000ȮŏĴĨĶĽņľĶńĭ
ĭĶĶĵŅĔŅĻĝńŘĬőĪĶőıĽŏĲƖĵĶƢȮĞŉŗĚėƞŅĪňŗĺƞŅĬňŘŀĵŌƞĶŃľĺƞŅĚŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŃŏħňĵĭŅĨŇĔŐĭĭŏĮƖĵĔŐĸŃ
ŐĭĭŐľƟĚȮŐĽħĚĺƞŅĸńĔļĦŃĭĶĶĵŅĔŅĻőħĵĪńŗĺœĮĬńŘĬěŃŀĵŌƞŒĬĸńĔļĦŃœĴƞĴňŏĽĩňĵĶĳŅıŐĭĭĴňŏĚŊŗŀĬœĕ
ĬńŗĬŏŀĚ 

ĽŅŏľĨŋĕŀĚĔŅĶœĴƞĴňŏĽĩňĵĶĳŅı 
ĭĶĶĵŅĔŅĻěŃĴňŏĽĩňĵĶĳŅıĸħĸĚŏĴŊŗŀŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨƞŀėĺŅĴĽŌĚĬńŘĬĴňėĺŅĴ

ĸŅħŏŀňĵĚĴŅĔĕŉŘĬȮľĶŊŀıŌħŀňĔŀĵƞŅĚľĬŉŗĚĔŖėŊŀŀŋĦĳŌĴŇĸħĸĚŏĶŖĺĕŉŘĬŏĴŊŗŀŏĪňĵĭĔńĭėĺŅĴĽŌĚĪňŗŏıŇŗĴĕŉŘĬȮĞŉŗĚ
ĸńĔļĦŃŐĭĭĬňŘŀŅěŏĔŇħœħƟěŅĔĪńŘĚŀŅĔŅĻĕƟŅĚĭĬŏĵŖĬĨńĺĸĚľĶŊŀŀŅĔŅĻĕƟŅĚĸƞŅĚĴňŀŋĦľĳŌĴŇŏıŇŗĴĴŅĔĕŉŘĬ 

ĔŅĶĪňŗŀŅĔŅĻĕƟŅĚĭĬŏĵŖĬĨńĺĸĚŀŅěŏĔŇħœħƟěŅĔ 
1. ĸĴıńħŏŀŅŀŅĔŅĻĪňŗŏĵŖĬĔĺƞŅŏėĸŊŗŀĬĪňŗŏĕƟŅĴŅȮ 
2. ŏĴęľĶŊŀŀŅĔŅĻĪňŗħƟŅĬĭĬĴňĔŅĶŐįƞĶńĚĽňŀŇĬĲĶŅŏĶħŀŀĔĽŌƞŀĺĔŅĻĪņŒľƟŏĔŇħĔŅĶŏĵŖĬĨńĺĸĚ 
 
ĽƞĺĬĽŅŏľĨŋĪňŗĪņŒľƟŀŅĔŅĻĭĶŇŏĺĦıŊŘĬįŇĺŀŋƞĬĕŉŘĬĬńŘĬŀŅěŏĔŇħœħƟěŅĔȮ 
1. ŐĽĚŀŅĪŇĨĵƢĪňŗŒľƟėĺŅĴĶƟŀĬĔńĭıŊŘĬįŇĺőĸĔŒĬĝƞĺĚŏĺĸŅĔĸŅĚĺńĬȮ 
2. ŀŅĔŅĻĶƟŀĬĪňŗĩŌĔıńħıŅŏĕƟŅĴŅĔńĭĸĴȮ 
3. ŀŅĔŅĻŏėĸŊŗŀĬĪňŗįƞŅĬıŊŘĬįŇĺĪňŗĶƟŀĬ 
ĞŉŗĚĪńŘĚĔŅĶŏĵŖĬĨńĺĕŀĚŀŅĔŅĻĪňŗħƟŅĬĭĬľĶŊŀĔŅĶĶƟŀĬĕŉŘĬĕŀĚŀŅĔŅĻĪňŗħƟŅĬĸƞŅĚȮĔŖěŃĶƞĺĴĔńĬ

ĽƞĚįĸŒľƟŀńĨĶŅĔŅĶŏĮĸňŗĵĬŐĮĸĚŀŋĦľĳŌĴŇĨŅĴėĺŅĴĽŌĚĬńŘĬĴňėĺŅĴĸŅħŏŀňĵĚĴŅĔĕŉŘĬŐĸŃĪņŒľƟĭĶĶĵŅĔŅĻ
ĕŅħŏĽĩňĵĶĳŅıœħƟȮ(ŏŀĔĽŅĶŏįĵŐıĶƞėĺŅĴĶŌƟȮMeteorological Today, www.rnd.tmd.go.th) 

 

1.5.3 ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 

 ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĴňĺŇīňĔŅĶŒĬĔŅĶėņĬĺĬŐĸŃĔŅĶĬņĴŅŒĝƟŒĬľĸŅĔľĸŅĵĶŌĮŐĭĭȮħńĚŏĝƞĬ 
SHOW Showalter index 
 SHOW = T3..Ȯ+ȮTparcel 
  T3.. ;ȮTemperature in Celsius at 3.. mb 
  Tparcel = Temperature in Celsius at 3.. mb of a parcel lifted from 
63. mb 

http://www.rnd.tmd.go.th/


LIFT Lifted index 
 LIFT = T3..Ȯ+ȮTparcel 
  T3.. ;Ȯtemperature in Celsius of the environment at 3.. mb 
  Tparcel = 3.. mb temperature in Celsius of a lifted parcel with the 
average pressure, temperature, and dewpoint of the layer 3.. m above the surface 
LFTV LIFT computed by using virtual temperature. 
SWET SWEAT index 
 SWET = /0Ȯ(ȮTD63.Ȯ)Ȯ0.Ȯ(ȮTERM0Ȯ)Ȯ0Ȯ(ȮSKT63.Ȯ)ȮSKT3..Ȯ)ȮSHEAR 
  TD63.Ȯ ;ȮDewpoint in Celsius at 63. mb 
  TERM0Ȯ ;ȮMAX ( TOTL - 27, .Ȯ' 
  TOTL  = Total totals index 
  SKT63. ;Ȯ63. mb wind speed in knots 
  SKT3.. ;Ȯ3.. mb wind speed in knots 
  SHEAR  = /03Ȯ(ȮYȮSIN ( DIR3..Ȯ+ȮDIR63.Ȯ'Ȯ)Ȯ,0Ȯ[ 
  DIR3.. ;Ȯ3.. mb wind direction 
  DIR63. ;Ȯ63. mb wind direction 
KINX K index 
 KINX = ( T63.Ȯ+ȮT3..Ȯ'Ȯ)ȮTD63.Ȯ+Ȯ&ȮT5..Ȯ+ȮTD5..Ȯ' 
  T63.Ȯ ;ȮTemperature in Celsius at 63. mb 
  T3..Ȯ ;ȮTemperature in Celsius at 3.. mb 
  TD63.Ȯ ;ȮDewpoint in Celsius at 63. mb 
  T5..Ȯ ;ȮTemperature in Celsius at 5.. mb 
  TD5..Ȯ ;ȮDewpoint in Celsius at 5.. mb 
CTOT Cross Totals index 
 CTOT = TD63.Ȯ+ȮT3.. 
  TD63.Ȯ ;ȮDewpoint in Celsius at 63. mb 
  T3..Ȯ ;ȮTemperature in Celsius at 3.. mb 
VTOT Vertical Totals index 
 VTOT = T63.Ȯ+ȮT3.. 
  T63. ;ȮTemperature in Celsius at 63. mb 
  T3.. ;ȮTemperature in Celsius at 3.. mb 



TTOT Total Totals index 
 TOTL = ( T63.Ȯ+ȮT3..Ȯ'Ȯ)Ȯ&ȮTD63.Ȯ+ȮT3..Ȯ' 
  T63.Ȯ ;ȮTemperature in Celsius at 63. mb 
  TD63. ;ȮDewpoint in Celsius at 63. mb 
  T3..Ȯ ;ȮTemperature in Celsius at 3.. mb 
CAPE Convective Available Potential Energy (J/kg) 
 CAPE = GRAVTY * SUMP ( DELZ * ( TP - TE ) / TE ) 
  SUMP = sum over sounding layers from LFCT to EQLV for which ( 
TP - TE ) is greater than zero 
  DELZ = incremental depth 
  TP  = temperature of a parcel from the lowest 3.. m of the 
atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter 
  TE  = temperature of the environment 
CAPV CAPE computed by using the virtual temperature. 
 CAPV = GRAVTY * SUMP ( DELZ * ( TVP - TVE ) / TVE ) 
  SUMP = sum over sounding layers from LFCV to EQTV for which ( 
TVP - TVE ) is greater than zero 
  DELZ = incremental depth 
  TVP  = virtual temperature of a parcel from the lowest 3.. m of 
the atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter 
  TVE  = virtual temperature of the environment 
CINS Convective Inhibition (J/kg) 
 CINS = GRAVTY * SUMN ( DELZ * ( TP - TE ) / TE ) 
  SUMN = sum over sounding layers from top of the mixed layer to 
LFCT for which ( TP - TE ) is less than zero. 
  DELZ = incremental depth 
  TP  = temperature of a parcel from the lowest 3.. m of the 
atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter 
  TE  = temperature of the environment 
CINV CINS computed by using the virtual temperature. 
 CINV = GRAVTY * SUMN ( DELZ * ( TVP - TVE ) / TVE ) 



  SUMN = sum over sounding layers from top of the mixed layer to 
LFCV for which ( TVP - TVE ) is less than zero. 
  DELZ = incremental depth 
  TVP  = virtual temperature of a parcel from the lowest 3.. m of 
the atmosphere, raised dry adiabatically to the LCL and moist adiabatically thereafter 
  TVE  = virtual temperature of the environment 
EQLV Equilibrium level (hPa) 
 EQLV = level at which a parcel from the lowest 3.. m of the atmosphere 
is raised dry adiabatically to the LCL and moist adiabatically to a level above which 
the temperature of the parcel is the same as the environment. If more than one 
Equilibrium Level exists, the highest one is chosen. 
EQTV EQLV computed by using the virtual temperature. 
LFCT Level of Free Convection (hPa) by comparing temperature between a parcel 
and the environment 
 LFCT = level at which a parcel from the lowest 3.. m of the atmosphere 
is raised dry adiabatically to LCL and moist adiabatically to the level above which the 
parcel is positively buoyant. If more than one LFCT exists, the lowest level is chosen. 
If the parcel is positively bouyant throughout the sounding, the LFCT is set to be the 
same as the LCLP. 
LFCV LFCT computed by using the virtual temperature. 
BRCH Bulk Richardson number 
 BRCH = CAPE / ( .,3Ȯ(ȮU**0Ȯ' 
  CAPE  = Convective Available Potential Energy 
  U  = magnitude of shear ( u0Ȯ+Ȯu/, v0Ȯ+Ȯv/Ȯ' 
  u/,v/ ;Ȯaverage u,v in the lowest 3.. m 
  u0,v0 ;Ȯaverage u,v in the lowest 4... m 
BRCV BRCH computed by using CAPV 
 BRCV = CAPV / ( .,3Ȯ(ȮU**0Ȯ' 
  CAPV  = CAPE computed by using the virtual temperature. 
  U  = magnitude of shear ( u0Ȯ+Ȯu/, v0Ȯ+Ȯv/Ȯ' 
  u/,v/ ;Ȯaverage u,v in the lowest 3.. m 



  u0,v0 ;Ȯaverage u,v in the lowest 4... m 
LCLT Temperature (K) at the LCL, the lifting condensation level, from an average of 
the lowest 3.. meters. 
 LCLT = [/Ȯ-Ȯ&Ȯ/Ȯ-Ȯ&ȮDWPK - 34Ȯ'Ȯ)ȮLN ( TMPK / DWPK ) / 6..Ȯ'[Ȯ)Ȯ34 
LCLP Pressure (hPa) at the LCL, the lifting condensation level, from an average of 
the lowest 3.. meters. 
 LCLP = PRES * ( LCLT / ( TMPC + 051,/3Ȯ'Ȯ'Ȯ((Ȯ&Ȯ/Ȯ-ȮKAPPA ) 
  Poisson's equation 
MLTH Mean mixed layer THTA (K) 
 MLTH = average THTA in the lowest 3.. m 
MLMR Mean mixed layer MIXR (g/kg) 
 MLMR = average MIXR in the lowest 3.. m 
THTK /... mb to 3.. mb thickness (meter) 
 THTK = ( Z3..Ȯ+ȮZ/...Ȯ' 
  Z3..Ȯ ;ȮHeight of the 3.. mb surface 
  Z/... ;ȮHeight of the /... mb surface 
PWAT Precipitable water (mm) for the entire sounding. 
(http://weather.uwyo.edu/upperair/indices.html,22022022) 
 

/,3,2ȮĔŅĶĺŇŏėĶŅŃľƢĽľĽńĴıńĬīƢ (Correlation) 

 ĽľĽńĴıńĬīƢŏĮƦĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸľĶŊŀĨńĺŐĮĶĨńŘĚŐĨƞ2ȮĨńĺĕŉŘĬœĮȮĺƞŅĴň
ėĺŅĴĽńĴıńĬīƢĔńĬŒĬĶŃħńĭŒħȮŐĸŃĴňėĺŅĴĽńĴıńĬīƢŒĬĪŇĻĪŅĚŒħȮŏĝƞĬėĺŅĴĽŌĚĔńĭĬŘņľĬńĔĕŀĚėĬȮĴň
ėĺŅĴĽńĴıńĬīƢĔńĬĴŅĔľĶŊŀĬƟŀĵŐĸŃĴňėĺŅĴĽńĴıńĬīƢŒĬĪŇĻĪŅĚŏħňĵĺĔńĬľĶŊŀĨĶĚĔńĬĕƟŅĴ 

ȮĔŅĶľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸľĶŊŀĨńĺŐĮĶȮ2ȮĨńĺȮŏĶňĵĔĺƞŅĽľĽńĴıńĬīƢŀĵƞŅĚĚƞŅĵȮ(simple 
correlation) ĔŅĶľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸľĶŊŀĨńĺŐĮĶĴŅĔĔĺƞŅȮ2ȮĨńĺȮŏĶňĵĔĺƞŅȮĽľĽńĴıńĬīƢŏĝŇĚ
ıľŋȮ&multiple correlation) 

ĔŅĶħŌĸńĔļĦŃėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸȮľĶŊŀĨńĺŐĮĶĽŅĴŅĶĩĪņœħƟľĸŅĵĺŇīŇňħńĚĬňŘ 
1. ŐįĬĳŅıĔŅĶĔĶŃěŅĵȮ&scatter diagram) 
2. ėƞŅĽńĴĮĶŃĽŇĪīŇśĽľĽńĴıńĬīƢȮ&correlation coefficient) 
 
 



1.5.4.1 ŐįĬĳŅıĔŅĶĔĶŃěŅĵ 
ŐįĬĳŅıĔŅĶĔĶŃěŅĵŏĮƦĬĺŇīňĔŅĶħŌĸńĔńļĦŃėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸŀĵƞŅĚėĶƞŅĺŕȮőħĵħŌěŅĔ

ĸńĔļĦŃĔŅĶĔĶŃěŅĵȮľĶŊŀŐĬĺőĬƟĴĕŀĚěŋħŏĴŊŗŀŏĪňĵĭĔńĭŏĽƟĬĨĶĚȮħńĚĬňŘ 

 
ŒĬĶŌĮȮ&a)ȮŐĬĺőĬƟĴĕŀĚěŋħĝňŘĕŉŘĬħƟŅĬĕĺŅĨŅĴŐĬĺŏĽƟĬĨĶĚȮŏĴŊŗŀȮx ĴňėƞŅĴŅĔ y ĴňėƞŅĴŅĔȮŏĴŊŗŀȮx 

ĴňėƞŅĬƟŀĵȮy ĴňėƞŅĬƟŀĵȮŏĶňĵĔĺƞŅĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚŏĽƟĬŏĝŇĚĭĺĔȮ&positive and linear correlation) 
ľĶŊŀėĺŅĴĽńĴıńĬīƢŐĭĭŐĮĶĨŅĴĔńĬ 

 
ŒĬĶŌĮȮ&b)ȮŐĬĺőĬƟĴĕŀĚěŋħĝňŘĸĚħƟŅĬĕĺŅĨŅĴŐĬĺŏĽƟĬĨĶĚȮŏĴŊŗŀȮx ĴňėƞŅĴŅĔ y ĴňėƞŅĬƟŀĵȮŏĴŊŗŀȮx 

ĴňėƞŅĬƟŀĵȮy ĴňėƞŅĴŅĔȮŏĶňĵĔĺƞŅĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚŏĽƟĬŏĝŇĚĸĭȮ&negative and linear correlation) ľĶŊŀ
ėĺŅĴĽńĴıńĬīƢŐĭĭŐĮĶįĔįńĬ 

 



ŒĬĶŌĮȮ&c) ŐĬĺőĬƟĴĕŀĚěŋħĝĸĚħƟŅĬĕĺŅĨŅĴŐĬĺŏĽƟĬőėƟĚȮŏĶňĵĔĺƞŅĴňėĺŅĴĽńĴıńĬīƢœĴƞŏĝŇĚŏĽƟĬ
ŏĝŇĚĸĭȮ&negative and nonlinear correlation) 

 
ŒĬĶŌĮȮ&d) ŐĬĺőĬƟĴĕŀĚěŋħĔĶŃěŅĵŀŀĔœĴƞĴňŐĬĺŏĽƟĬĨĶĚȮŏĶňĵĔĺƞŅœĴƞĴňėĺŅĴĽńĴıńĬīƢȮ&no 

correlation) 
 
1.5.4.2 ėƞŅĽńĴĮĶŃĽŇĪīŇśĽľĽńĴıńĬīƢ 
ĽņľĶńĭĨńĺĽĩŇĨŇĪňŗŒĝƟĺńħėƞŅĽľĽńĴıńĬīƢŀĵƞŅĚĚƞŅĵĺƞŅĴňėĺŅĴĽńĴıńĬīƢĴŅĔľĶŊŀĬƟŀĵŏıňĵĚŒħėŊŀ

ĽńĴĮĶŃĽŇĪīŇśĽľĽńĴıńĬīƢȮ&Correlation coefficient) ĞŉŗĚŒĬĔĶĦňĕŀĚĽľĽńĴıńĬīƢŀĵƞŅĚĚƞŅĵĨńĺĽĩŇĨŇĬňŘ
ŏĶňĵĔĺƞŅĽńĴĮĶŃĽŇĪīŇśĽľĽńĴıńĬīƢŀĵƞŅĚĚƞŅĵȮ&Simple Correlation Coefficient) ŏĕňĵĬŐĪĬħƟĺĵ 

ĽńĠĸńĔļĦƢȮPȮľĶŊŀȮPxy ŒĬĔĶĦňĪňŗŏĮƦĬėƞŅıŅĶŅĴŇŏĨŀĶƢȮŐĸŃȮr ľĶŊŀȮrxyȮŒĬĔĶĦňĪňŗŏĮƦĬėƞŅĽĩŇĨŇ
őħĵĪňŗ P ŐĸŃȮr ěŃœĴƞĴňľĬƞĺĵŐĸŃĴňėƞŅĨńŘĚŐĨƞȮ+1ȮĩŉĚȮ1 

5.3.2.1ȮėĺŅĴľĴŅĵĕŀĚėƞŅĽńĴĮĶŃĽŇĪīƢŇĽľĽńĴıńĬīƢȮėƞŅĽńĴĮĶŃĽŇĪīƢŇĽľĽńĴıńĬīƢĪňŗėņĬĺĦœħƟĴň
ėĺŅĴľĴŅĵħńĚĬňŘ 

1. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĮƦĬĭĺĔȮŐĽħĚĺƞŅĨńĺŐĮĶȮXŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĭĺĔ ľĴŅĵėĺŅĴ
ĺƞŅĩƟŅĨńĺŐĮĶȮX ĴňėƞŅŏıŇŗĴĕŉŘĬĨńĺŐĮĶȮY ěŃĴňėƞŅŏıŇŗĴĕŉŘĬľĶŊŀĩƟŅĨńĺŐĮĶȮX ĴňėƞŅĸħĸĚȮĨńĺŐĮĶ Y ěŃĴňėƞŅ
ĸħĸĚ 
 2. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĮƦĬĸĭȮŐĽħĚĺƞŅĨńĺŐĮĶȮX ŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĸĭȮľĴŅĵėĺŅĴĺƞŅ
ĩƟŅĨńĺŐĮĶȮX ĴňėƞŅŏıŇŗĴĕŉŘĬĨńĺŐĮĶȮY ěŃĴňėƞŅĸħĸĚȮľĶŊŀĩƟŅĨńĺŐĮĶȮX ĴňėƞŅĸħĸĚȮĨńĺŐĮĶȮY ěŃĴňėƞŅ
ŏıŇŗĴĕŉŘĬ 

3. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĪƞŅĔńĭ 1ȮŐĽħĚĺƞŅĨńĺŐĮĶȮXŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĭĺĔŀĵƞŅĚ
ĽĴĭŌĶĦƢȮ&perfect positive correlation) 

4. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĪƞŅĔńĭȮ+1ȮŐĽħĚĺƞŅĨńĺŐĮĶ X ŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĸĭŀĵƞŅĚ
ĽĴĭŌĶĦƢȮ&perfect negative correlation) 



5. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĕƟŅŒĔĸƟȮ1ȮŐĽħĚĺƞŅĨńĺŐĮĶȮX ŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĭĺĔŐĸŃĴň
ėĺŅĴĽńĴıńĬīƢĴŅĔ 

6. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĕƟŅŒĔĸƟȮ+1ȮŐĽħĚĺƞŅĨńĺŐĮĶȮX ŐĸŃȮY ĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚĸĭŐĸŃĴň
ėĺŅĴĽńĴıńĬīƢĴŅĔ 

7. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĕƟŅŒĔĸƟȮ0ȮŐĽħĚĺƞŅĨńĺŐĮĶȮXŐĸŃȮYȮĴňėĺŅĴĽńĴıńĬīƢĔńĬĬƟŀĵ 
8. ĩƟŅȮPȮŐĸŃȮr ĴňėƞŅŏĪƞŅĔńĭȮ0 ŐĽħĚĺƞŅĨńĺŐĮĶ XŐĸŃȮYȮœĴƞĴňėĺŅĴĽńĴıńĬīƢŏĝŇĚŏĽƟĬ 

(ĝĸŇħŅ, https://pws.npru.ac.th/chalida/, 22/.0/2022) 

 
/,4ȮĺŇīňħņŏĬŇĬĔŅĶĻŉĔļŅ 

ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞȮ

&26105'ȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅĔńĭȮĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5ȮœĴėĶŀĬȮ&PM2.5'ȮěŅĔĽĩŅĬň

ĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻěŅĔĳŅėıŊŘĬħŇĬȮĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀȮĴňĕńŘĬĨŀĬĔŅĶ

ħņŏĬŇĬĔŅĶĻŉĔļŅłȮĨŅĴįńĚĔŅĶħņŏĬŇĬĚŅĬĶŌĮĪňŗȮ1  

https://pws.npru.ac.th/chalida


 

ĶŌĮĪňŗȮ/ ŐĽħĚįńĚĔŅĶħņŏĬŇĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮ 
ĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħŏĝňĵĚŒľĴƞĔńĭėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5 œĴėĶŀĬȮ&PM2.5) 



/,5ȮĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 
ĪņŒľƟĪĶŅĭĩŉĚĨńĺŐĮĶŒĬĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĪňŗĴňėĺŅĴĽńĴıńĬīƢŐĸŃĴňįĸĔĶŃĪĭĨƞŀ

ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5ȮœĴėĶŀĬȮ&PM2.5'ȮŒĬĭĶŇŏĺĦěńĚľĺńħŏĝňĵĚŒľĴƞȮĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪňŗœħƟ
ěŃĽŅĴŅĶĩŒĝƟŏĮƦĬŐľĸƞĚĕƟŀĴŌĸŀƟŅĚŀŇĚȮŏıŊŗŀĕĵŅĵįĸĨƞŀœĮĵńĚıŊŘĬĪňŗĔŅĶĻŉĔļŅŀŊŗĬȮŕȮœħƟȮȮ 

 
 

 
 



ĭĪĪňŗ 2 

ĕƟŀĴŌĸŐĸŃĺŇīňħņŏĬŇĬĔŅĶĻŉĔļŅȮ&Material & Method) 
 

2.1 ĕŀĭŏĕĨıŊŘĬĪňŗĻŉĔļŅ 
ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħŏĝňĵĚŒľĴƞĔńĭėƞŅ
ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬȮ&PM0,3'ȮœħƟŏĸŊŀĔıŊŘĬĪňŗĪņĔŅĶĻŉĔļŅŒĬĳŅėŏľĬŊŀĕŀĚ
ĮĶŃŏĪĻœĪĵȮőħĵĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻŒĝƟĕƟŀĴŌĸĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'ȮĔĶĴ
ŀŋĨŋĬŇĵĴĺŇĪĵŅ ŐĸŃĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬȮ&PM0,3'ȮěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅı
ŀŅĔŅĻěŅĔĳŅėıŊŘĬħŇĬȮĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮőħĵŐĽħĚĨņŐľĬƞĚĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮĔĶĴ
ėĺĭėŋĴĴĸıŇļȮŐĸŃĨņŐľĬƞĚĽĩŅĬňĨĶĺěŀŅĔŅĻĝńŘĬĭĬĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'ȮœħƟħńĚĶŌĮĪňŗȮ
0ȮŐĸŃĨŅĶŅĚĪňŗȮ/ 

 
 

ĶŌĮĪňŗȮ0 ŐĽħĚĨņŐľĬƞĚĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮĔĶĴėĺĭėŋĴĴĸıŇļȮĪńŘĚȮ5 ĽĩŅĬňȮŐĸŃĨņŐľĬƞĚ
ĽĩŅĬňĨĶĺěŀŅĔŅĻĝńŘĬĭĬĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ &48327) 

 



ĨŅĶŅĚĪňŗȮ/ ĶŅĵĸŃŏŀňĵħĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮĔĶĴėĺĭėŋĴĴĸıŇļȮĪńŘĚȮ4 ĽĩŅĬň 

ĶľńĽ

ĽĩŅĬň 

ĝŊŗŀĽĩŅĬň ěńĚľĺńħ ĨņŐľĬƞĚĪňŗĨńŘĚ 

Latitude 

&ºL' 

Longitude 

&ºC' 

35T ĻŌĬĵƢĶŅĝĔŅĶěńĚľĺńħŏĝňĵĚŒľĴƞ  

Ĩ,ĝƟŅĚŏįŊŀĔȮŀ,ŏĴŊŀĚ 

ŏĝňĵĚŒľĴƞ 18.84064 98.96966 

36T őĶĚŏĶňĵĬĵŋıĶŅĝĺŇĪĵŅĸńĵ  

Ĩ,ĻĶňĳŌĴŇȮŀ,ŏĴŊŀĚ 

ŏĝňĵĚŒľĴƞ 18.79093 98.98811 

40T ĔŅĶĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėŐĴƞŏĴŅŃȮ 

Ĩ,ŐĴƞŏĴŅŃȮŀ,ŐĴƞŏĴŅŃ  

ĸņĮŅĚ 18.28267 99.65987 

75T őĶĚıĵŅĭŅĸŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮȮ 

Ĩ,ľƟĺĵőĔơĬȮŀ,ŏĜĸŇĴıĶŃŏĔňĵĶĨŇ 

ĬƞŅĬ /7,100165 /./,.03150 

76T ĻŌĬĵƢĔŅĶĻŉĔļŅĬŀĔőĶĚŏĶňĵĬȮ 

Ĩ,ŐĴƞĮŃȮŀ,ŐĴƞĽŀħ 

ĨŅĔ 16.750133 98.591314 

 
2.2 ĕƟŀĴŌĸĪňŗŒĝƟ 

ŒĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅ
ŏĝňĵĚŒľĴƞ&26105'ȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅĔńĭȮĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5ȮœĴėĶŀĬȮ&PM2.5'ȮěŅĔ
ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻěŅĔĳŅėıŊŘĬħŇĬȮĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮŒĬıŊŘĬĪňŗĳŅėŏľĬŊŀĴňĔŅĶĬņĕƟŀĴŌĸ
ĴŅĪņĔŅĶĻŉĔļŅěŅĔľĸŅĵŐľĸƞĚȮħńĚĬňŘ 

0,0,/ȮĕƟŀĴŌĸĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬ 

ĕƟŀĴŌĸĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5 œĴėĶŀĬȮ&PM2.5) ĪňŗĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮȮ
ŒĝƟĕƟŀĴŌĸĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ2.5 œĴėĶŀĬȮ&PM2.5) ŏħŇĴĪňŗĴňŀĵŌƞŐĸƟĺŐĸŃĭŅĚĽƞĺĬĬņĴŅěŅĔ
ŏĺŖĭœĞĨƢĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļ (http://www.air4thai.com/webV2/index.php)ȮőħĵĴňĪńŘĚĕƟŀĴŌĸ
ĶŅĵĺńĬŐĸŃĶŅĵŏħŊŀĬȮĕƟŀĴŌĸĪňŗœħƟĴŅĬńŘĬŏĮƦĬĸńĔļĦŃĕƟŀĴŌĸĶŅĵĽĩŅĬňȮĴňěņĬĺĬĪńŘĚĽŇŘĬȮ3 ĽĩŅĬňȮ2 ěńĚľĺńħȮ
ŒĝƟĕƟŀĴŌĸĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ0357ȮůȮ0340  

http://www.air4thai.com/webV2/index.php
http://weather.uwyo.edu/upperair/sounding.html%20%20ใช้ข้อมูลตั้งแต่ปี%20พ.ศ


 0,0,0ȮĕƟŀĴŌĸħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'Ȯ 

 ėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'ȮĪňŗœħƟĬņĴŅŒĝƟ
ĮĶŃĔŀĭħƟĺĵėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻħńĚĬňŘ 

+/... hPa to 3.. hPa thickness 
+Bulk Richardson Number 
+Bulk Richardson Number using CAPV 
+Convective Available Potential Energy 
+CAPE using virtual temperature 
+Convective Inhibition 
+CINS using virtual temperature 
+Cross totals index 
+Equilibrum Level 
+Equilibrum Level using virtual temperature 
+K index 
+Level of Free Convection 
+LFCT using virtual temperature 
+Lifted index 
+LIFT computed using virtual temperature 
+Mean mixed layer mixing ratio 
+Mean mixed layer potential temperature 
+Pres [hPa] of the Lifted Condensation Level 
+Precipitable water [mm] for entire sounding 
+Showalter index 
+SWEAT index 
+Temp [K] of the Lifted Condensation Level 
+Totals totals index 
+Vertical totals index 

 őħĵĕƟŀĴŌĸėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'ȮœħƟĬņŏĕƟŅĕƟŀĴŌĸ
ěŅĔŏĺŖĭœĞĨƢȮhttp://weather.uwyo.edu/upperair/sounding.htmlȮȮŒĝƟĕƟŀĴŌĸĨńŘĚŐĨƞĮƖȮı,Ļ,Ȯ03/4Ȯ
ůȮ0340ȮőħĵĽĩŅĬňĨĶĺěŀŅĔŅĻĝńŘĬĭĬĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅŏĝňĵĚŒľĴƞ&26105'ȮĨńŘĚŀĵŌƞĪňŗȮĨ,ĽŋŏĪıȮŀ,ŏĴŊŀĚȮ
ě,ŏĝňĵĚŒľĴƞȮ 

http://weather.uwyo.edu/upperair/sounding.html
http://weather.uwyo.edu/upperair/sounding.html%20%20ใช้ข้อมูลตั้งแต่ปี%20พ.ศ


 
0,1ȮĺŇīňħņŏĬŇĬĔŅĶĻŉĔļŅ 

ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħ
ŏĝňĵĚŒľĴƞĔńĭėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬȮ&PM0,3'ȮĴňĕńŘĬĨŀĬħńĚĬňŘ 

 0,1,/ȮĶĺĭĶĺĴĕƟŀĴŌĸ 

ĕƟŀĴŌĸĮĶŇĴŅĦėƞŅİŋƙĬĸŃŀŀĚȮPM2.5 ĪňŗĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅŀĵŌƞŒĬĶŌĮŐĭĭĕŀĚĨŅĶŅĚėņĬĺĬ
ěŅĔőĮĶŐĔĶĴĽņŏĶŖěĶŌĮȮěŉĚœħƟĪņĔŅĶŐĮĸĚĕƟŀĴŌĸŒľƟŀĵŌƞŒĬĶŌĮŐĭĭȮcsv ŏıŊŗŀĪňŗěŃœħƟĴŉėĺŅĴĽŃħĺĔŒĬ
ĬņœĮŒĝƟŒĬĔĶŃĭĺĬĚŅĬĩńħœĮ ŐĸŃĕƟŀĴŌĸėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħ
ŏĝňĵĚŒľĴƞȮĕńŘĬĨŀĬĶŅĵĸŃŏŀňĵħĔŅĶĬņŏĕƟŅȮĔŅĶŏĨĶňĵĴȮĶĺĭĶĺĴȮŐĸŃĔŅĶěńħĶŌĮŐĭĭĕƟŀĴŌĸȮŒĬĳŅėįĬĺĔȮ
ĔȮŐĸŃĳŅėįĬĺĔȮĕ 

 0,1,0ȮĔŅĶĽņĶĺěŐĸŃĔŅĶĪņėĺŅĴĽŃŀŅħĕƟŀĴŌĸ 

ěŅĔĔŅĶĽņĶĺěĕƟŀĴŌĸŏĭŊŘŀĚĨƟĬŒĬĝŋħĕƟŀĴŌĸıĭĺƞŅěŃĴňėƞŅȮNaN ľĶŊŀėƞŅȮ.,.ȮĞŉŗĚŏĮƦĬėƞŅȮ
Missing value ŐĸŃŀŅěěŃĴňėƞŅįŇħıĸŅħȮėƞŅȮoutlier ĶĺĴŀĵŌƞĳŅĵŒĬĝŋħĕƟŀĴŌĸħƟĺĵȮħńĚĬńŘĬȮěŉĚĨƟŀĚĴňĔŅĶ
ĪņėĺŅĴĽŃŀŅħĕƟŀĴŌĸȮData Cleaning ŏıŊŗŀŒľƟĕƟŀĴŌĸĴňėĺŅĴĩŌĔĨƟŀĚĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĕŉŘĬȮĽņľĶńĭĔŅĶ
ĬņœĮŒĝƟĚŅĬĨƞŀœĮ 

0,1,1ȮĔŅĶĺŇŏėĶŅŃľƢĽľĽńĴıńĬīƢ 

ľĸńĚěŅĔœħƟĕƟŀĴŌĸĪňŗįƞŅĬĔŅĶĪņėĺŅĴĽŃŀŅħĕƟŀĴŌĸĴŅŐĸƟĺȮŒĬĔŅĶĻŉĔļŅĬňŘŒĝƟőĮĶŐĔĶĴ

ĽņŏĶŖěĶŌĮħƟŅĬĨŅĶŅĚėņĬĺĬȮŒĬĔŅĶĺŇŏėĶŅŃľƢĽľĽńĴıńĬīƢȮėƞŅ R ŐĸŃĔŅĶĽĶƟŅĚ scatter plot diagram 

ĽņľĶńĭ 2 ĨńĺŐĮĶȮĴŅĪņĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸĪńŘĚľĴħȮĺƞŅĴňėĺŅĴĽńĴıńĬīƢĔńĬŒĬĶŃħńĭ

ŒħȮŐĸŃĴňėĺŅĴĽńĴıńĬīƢŒĬĪŇĻĪŅĚŒħȮ 

 2.3.4 ĺŇěŅĶĦƢįĸŐĸŃĽĶŋĮ 

 ŏĴŊŗŀĪņĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĕƟŀĴŌĸĪńŘĚľĴħŏĽĶŖěŏĶňĵĭĶƟŀĵȮĔŖěŃıŇěŅĶĦŅ
įĸĸńıīƢĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶĺŇŏėĶŅŃľƢȮĺƞŅĕƟŀĴŌĸĪňŗœħƟĴňėĺŅĴĽńĴıńĬīƢĽŀħėĸƟŀĚĔńĬľĶŊŀœĴƞȮĴŅĔľĶŊŀĬƟŀĵ
ŏıňĵĚŒħȮŐĸŃœĮŒĬĪŇĻĪŅĚŒħȮœĮŒĬĪŇĻĪŅĚŏħňĵĺĔńĬľĶŊŀœĮŒĬĪŇĻĪŅĚĨĶĚĔńĬĕƟŅĴȮŐĸƟĺěŉĚĽĶŋĮįĸĔŅĻŉĔļŅ
ŐĸŃěńħĪņĶŅĵĚŅĬĨƞŀœĮȮȮ 
 
 
 



ĭĪĪňŗ 3 

įĸĔŅĶĻŉĔļŅȮ&Result) 
  
 įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮĪňŗĽĩŅĬňŀŋĨŋĬŇĵĴĺŇĪĵŅěńĚľĺńħ
ŏĝňĵĚŒľĴƞĔńĭėƞŅĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬȮ&PM0,3'ȮœħƟįĸĔŅĶĻŉĔļŅħńĚĬňŘ 
3.1 įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 35T ŐĸŃ 
ėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňĨĶĺěŀŅĔŅĻŏĝňĵĚŒľĴƞ 
 ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 35T ĻŌĬĵƢĶŅĝĔŅĶȮěńĚľĺńħ
ŏĝňĵĚŒľĴƞ ŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮ 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅ thickness  

ĪňŗȮ1000 hPa -Ȯ500 hPa 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5ȮŐĸŃėƞŅȮBulk 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk Richardson 

Number ĪňŗœħƟěŅĔȮCAPV 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) ĪňŗœħƟěŅĔȮ 
virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Inhibition (CIN) 

y = -0.2653x + 1569.9
R² = 0.1181
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1000 hPa to 500 hPa thickness

TMD UPA 48327 vs PCD 35T

y = -0.0062x + 26.852
R² = 0.0131
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Bulk Richardson Number

TMD UPA 48327 vs PCD 35T

y = -0.0054x + 27.81
R² = 0.0142
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Bulk Richardson Number using CAPV

TMD UPA 48327 vs PCD 35T

y = -0.0102x + 30.394
R² = 0.0413
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Convective Available Potential Energy (CAPE)

TMD UPA 48327 vs PCD 35T

y = -0.0099x + 31.647
R² = 0.0451
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CAPE using virtual temperature

TMD UPA 48327 vs PCD 35T

y = -0.1664x + 10.547
R² = 0.5307
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Convective Inhibition (CIN)

TMD UPA 48327 vs PCD 35T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCINS ĪňŗœħƟěŅĔȮvirtual 

temperature 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCross totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level Īňŗ

œħƟěŅĔȮvirtual temperature 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮK index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLevel of Free 

Convection 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLFCT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLIFT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

y = -0.2029x + 11.349
R² = 0.5633
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CINS using virtual temperature 

TMD UPA 48327 vs PCD 35T

y = -2.7881x + 84.593
R² = 0.1845
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Cross totals index

TMD UPA 48327 vs PCD 35T

y = 0.0558x + 9.5415
R² = 0.1574
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Equilibrum Level

TMD UPA 48327 vs PCD 35T

y = 0.0636x + 7.8419
R² = 0.1874
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Equilibrium Level using virtual temperature

TMD UPA 48327 vs PCD 35T

y = -0.6747x + 52.737
R² = 0.1356
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K index

TMD UPA 48327 vs PCD 35T
y = -0.0999x + 101.93

R² = 0.1777
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Level of Free Convection

TMD UPA 48327 vs PCD 35T

y = -0.1233x + 123.04
R² = 0.2412
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LFCT using virtual temperature

TMD UPA 48327 vs PCD 35T

y = 2.8244x + 33.272
R² = 0.1577
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LIFT computed using virtual temperature

TMD UPA 48327 vs PCD 35T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮLifted index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

mixing ratio 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

potential temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPres [hPa] of the 

Lifted Condensation Level 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPrecipitable water 

[mm] for entire sounding 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮShowalter index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮSWEAT index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮTemp [K] of the 

Lifted Condensation Level 
 

y = 3.023x + 31.879
R² = 0.1745
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Lifted index

TMD UPA 48327 vs PCD 35T
y = -5.8076x + 120.08

R² = 0.4611
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Mean mixed layer mixing ratio 

TMD UPA 48327 vs PCD 35T

y = 0.7327x - 186.79
R² = 0.0038
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Mean mixed layer potential temperature

TMD UPA 48327 vs PCD 35T

y = -0.5195x + 491.7
R² = 0.6425
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Pres [hPa] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 35T

y = -1.2794x + 91.641
R² = 0.4822
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Precipitable water [mm] for entire sounding

TMD UPA 48327 vs PCD 35T

y = 2.8318x + 29.994
R² = 0.1253
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Showalter index

TMD UPA 48327 vs PCD 35T

y = -0.2596x + 87.543
R² = 0.2566
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SWEAT index

TMD UPA 48327 vs PCD 35T

y = -4.2024x + 1254.7
R² = 0.4813
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Temp [K] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 35T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮTotal totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮVertical totals 

index 

ĶŌĮĪňŗȮ1 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ13TȮĻŅĸŅĔĸŅĚŏĴŊŀĚȮ
ěńĚľĺńħŏĝňĵĚŒľĴƞȮŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 

 œħƟĽĶŋĮėƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňȮ26105ȮĔńĭėƞŅİŋƙĬĸŃŀŀĚȮ
PM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ35T ĻŅĸŅĔĸŅĚŏĴŊŀĚȮěńĚľĺńħŏĝňĵĚŒľĴƞ œħƟħńĚĨŅĶŅĚ 
 

ĨŅĶŅĚĪňŗȮ0 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňȮ48327 ĔńĭėƞŅİŋƙĬĸŃŀŀĚȮ
PM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ35T ĻŅĸŅĔĸŅĚŏĴŊŀĚȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 
ĽĩŅĬň 

ěņĬĺĬ
ĕƟŀĴŌĸ 

ėƞŅĽńĴĮĶŃĽŇĪīŇś
ĽľĽńĴıńĬīƢȮ&R) 

R2 

1000 hPa to 500 hPa thickness 656 +.,344 0.1181 
Bulk Richardson Number 498 +.,/14 0.0131 
Bulk Richardson Number using CAPV 509 +.,//9 0.0142 
Convective Available Potential Energy 509 +.,0.1 0.0413 
CAPE using virtual temperature 516 -0.212 0.0451 
Convective Inhibition 3.4 +.,528 0.5307 
CINS using virtual temperature 3.3 +.,551 0.5633 
Cross totals index 437 +.,21 0.1845 
Equilibrum Level 3.4 .,175 0.1574 
Equilibrum Level using virtual temperature 511 0.433 0.1874 
K index 659 -0.368 0.1356 
Level of Free Convection 514 -0.422 0.1777 
LFCT using virtual temperature 519 -0.491 0.2412 

y = -0.53x + 56.227
R² = 0.0081
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Total totals index

TMD UPA 48327 vs PCD 35T

y = 6.3098x - 115.75
R² = 0.321
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Vertical totals index

TMD UPA 48327 vs PCD 35T



Lifted index 661 0.418 0.1745 
LIFT computed using virtual temperature 661 0.397 0.1577 
Mean mixed layer mixing ratio 661 -0.679 0.4611 
Mean mixed layer potential temperature 661 0.062 0.0038 
Pres [hPa] of the Lifted Condensation Level 661 -0.802 0.6425 
Precipitable water [mm] for entire sounding 661 -0.694 0.4822 
Showalter index 659 0.354 0.1253 
SWEAT index 657 -0.507 0.2566 
Temp [K] of the Lifted Condensation Level 661 -0.694 0.4813 
Totals totals index 659 -0.09 0.0081 
Vertical totals index 659 0.567 0.321 

 
 
3.2 įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 36T ŐĸŃėƞŅ
ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňĨĶĺěŀŅĔŅĻŏĝňĵĚŒľĴƞ 

įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 36TȮőĶĚŏĶňĵĬ
ĵŋıĶŅĝĺŇĪĵŅĸńĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ ŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻȮ 
 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅ thickness  

ĪňŗȮ1000 hPa -Ȯ500 hPa 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk  

Richardson Number 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk Richardson 

Number ĪňŗœħƟěŅĔȮCAPV 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) 

y = -0.1895x + 1127
R² = 0.0701
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1000 hPa to 500 hPa thickness

TMD UPA 48327 vs PCD 36T
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Bulk Richardson Number

TMD UPA 48327 vs PCD 36T
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Bulk Richardson Number using CAPV

TMD UPA 48327 vs PCD 36T

y = -0.009x + 28.142
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Convective Available Potential Energy

TMD UPA 48327 vs PCD 36T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) ĪňŗœħƟěŅĔȮ 
virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Inhibition (CIN) 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCINS ĪňŗœħƟěŅĔȮvirtual 

temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCross totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level Īňŗ

œħƟěŅĔȮvirtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮK index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLevel of Free 

Convection 

y = -0.0089x + 29.378
R² = 0.0395
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CAPE using virtual temperature

TMD UPA 48327 vs PCD 36T y = -0.1426x + 9.9398
R² = 0.5068
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Convective Inhibition (CIN)

TMD UPA 48327 vs PCD 36T

y = -0.1761x + 10.409
R² = 0.5409
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CINS using virtual temperature

TMD UPA 48327 vs PCD 36T

y = -2.5426x + 76.723
R² = 0.1544
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Cross totals index

TMD UPA 48327 vs PCD 36T

y = 0.0474x + 10.545
R² = 0.1139
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Equilibrum Level

TMD UPA 48327 vs PCD 36T

y = 0.0516x + 9.8182
R² = 0.1256
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Equilibrium Level using virtual temperature

TMD UPA 48327 vs PCD 36T

y = -0.5266x + 44.668
R² = 0.0901
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K index

TMD UPA 48327 vs PCD 36T

y = -0.0996x + 99.59
R² = 0.1895
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Level of Free Convection

TMD UPA 48327 vs PCD 36T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLFCT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLIFT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮLifted index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

mixing ratio 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

potential temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPres [hPa] of the 

Lifted Condensation Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPrecipitable water 

[mm] for entire sounding 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮShowalter index 
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LFCT using virtual temperature

TMD UPA 48327 vs PCD 36T

y = 2.0746x + 29.583
R² = 0.1001
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LIFT computed using virtual temperature

TMD UPA 48327 vs PCD 36T

y = 2.2498x + 28.569
R² = 0.1139
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Lifted index

TMD UPA 48327 vs PCD 36T

y = -5.1603x + 107.6
R² = 0.3931
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Mean mixed layer mixing ratio

TMD UPA 48327 vs PCD 36T

y = 1.1495x - 317.05
R² = 0.013
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Mean mixed layer potential temperature

TMD UPA 48327 vs PCD 36T

y = -0.4791x + 453.57
R² = 0.5991
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Pres [hPa] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 36T

y = -1.1242x + 81.52
R² = 0.4103
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Precipitable water [mm] for entire sounding

TMD UPA 48327 vs PCD 36T

y = 2.0721x + 27.235
R² = 0.0766
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Showalter index

TMD UPA 48327 vs PCD 36T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮSWEAT index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮTemp [K] of the 

Lifted Condensation Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮTotal totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮVertical totals 

index 

ĶŌĮĪňŗȮ2 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ36T őĶĚŏĶňĵĬĵŋıĶŅĝ
ĺŇĪĵŅĸńĵȮěńĚľĺńħŏĝňĵĚŒľĴƞȮŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 

 

œħƟĽĶŋĮėƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňȮ26105ȮĔńĭėƞŅİŋƙĬĸŃŀŀĚȮ
PM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ36T őĶĚŏĶňĵĬĵŋıĶŅĝĺŇĪĵŅĸńĵȮěńĚľĺńħŏĝňĵĚŒľĴƞȮœħƟħńĚĨŅĶŅĚ 
 

ĨŅĶŅĚĪňŗȮ1 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňĔŅĶľĵńŗĚŀŅĔŅĻĽĩŅĬňȮ48327 ĔńĭėƞŅİŋƙĬĸŃŀŀĚȮPM2.5 
ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ36T őĶĚŏĶňĵĬĵŋıĶŅĝĺŇĪĵŅĸńĵȮěńĚľĺńħŏĝňĵĚŒľĴƞ 

ħńĝĬňĔŅĶľĵńŗĚŀŅĔŅĻ 
ĽĩŅĬň 

ěņĬĺĬ
ĕƟŀĴŌĸ 

ėƞŅĽńĴĮĶŃĽŇĪīŇś
ĽľĽńĴıńĬīƢȮ&R) 

R2 

1000 hPa to 500 hPa thickness 1100 -0.265 0.0701 
Bulk Richardson Number 875 -0.083 0.0069 
Bulk Richardson Number using CAPV 892 -0.086 0.0074 
Convective Available Potential Energy 889 -0.190 0.036 
CAPE using virtual temperature 904 -0.199 0.0395 
Convective Inhibition 874 -0.712 0.5068 

y = -0.235x + 78.907
R² = 0.2234
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SWEAT index

TMD UPA 48327 vs PCD 36T
y = -3.9111x + 1167.4

R² = 0.4306
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Temp [K] of the Lifted Condensation Level
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y = -0.1042x + 33.849
R² = 0.0004
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Totals totals index

TMD UPA 48327 vs PCD 36T
y = 5.4075x - 98.448

R² = 0.3092
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Vertical totals index

TMD UPA 48327 vs PCD 36T



CINS using virtual temperature 875 -0.735 0.5409 
Cross totals index 1103 -0.393 0.1544 
Equilibrum Level 887 0.338 0.1139 
Equilibrum Level using virtual temperature 900 0.354 0.1256 
K index 1102 -0.3 0.0901 
Level of Free Convection 897 -0.435 0.1895 
LFCT using virtual temperature 910 -0.494 0.2443 
Lifted index 1103 0.338 0.1139 
LIFT computed using virtual temperature 1104 0.316 0.1001 
Mean mixed layer mixing ratio 1105 -0.627 0.3931 
Mean mixed layer potential temperature 1105 0.114 0.013 
Pres [hPa] of the Lifted Condensation Level 1105 -0.774 0.5991 
Precipitable water [mm] for entire sounding 1105 -0.64 0.4103 
Showalter index 1102 0.277 0.0766 
SWEAT index 1099 -0.473 0.2234 
Temp [K] of the Lifted Condensation Level 1105 -0.656 0.4306 
Totals totals index 1103 -0.019 0.0004 
Vertical totals index 1103 0.556 0.3092 

 

3.3 įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 40T ŐĸŃėƞŅ
ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňĨĶĺěŀŅĔŅĻŏĝňĵĚŒľĴƞ 

įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 40TȮȮ
ĽņĬńĔĚŅĬĔŅĶĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėŐĴƞŏĴŅŃȮěńĚľĺńħĸņĮŅĚ ŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅ thickness  

ĪňŗȮ1000 hPa -Ȯ500 hPa 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk  

Richardson Number 

y = -0.2476x + 1458
R² = 0.1532
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1000 hPa to 500 hPa thickness

TMD UPA 48327 vs PCD 40T

y = -0.0027x + 18.345
R² = 0.0067
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Bulk Richardson Number

TMD UPA 48327 vs PCD 40T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk Richardson 

Number ĪňŗœħƟěŅĔȮCAPV 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) ĪňŗœħƟěŅĔȮ 
virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Inhibition (CIN) 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCINS ĪňŗœħƟěŅĔȮvirtual 

temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCross totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level Īňŗ

œħƟěŅĔȮvirtual temperature 

y = -0.0022x + 19.011
R² = 0.0068
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Bulk Richardson Number using CAPV

TMD UPA 48327 vs PCD 40T

y = -0.0083x + 21.644
R² = 0.0405
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Convective Available Potential Energy

TMD UPA 48327 vs PCD 40T

y = -0.0081x + 22.714
R² = 0.0439
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CAPE using virtual temperature

TMD UPA 48327 vs PCD 40T

y = -0.1229x + 6.0658
R² = 0.4963
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Convective Inhibition

TMD UPA 48327 vs PCD 40T

y = -0.1474x + 6.8725
R² = 0.5158
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CINS using virtual temperature

TMD UPA 48327 vs PCD 40T

y = -3.1017x + 81.879
R² = 0.2943
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Cross totals index

TMD UPA 48327 vs PCD 40T

y = 0.0481x + 4.1823
R² = 0.1564
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Equilibrum Level

TMD UPA 48327 vs PCD 40T
y = 0.0522x + 3.4154

R² = 0.1768
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Equilibrum Level using virtual temperature

TMD UPA 48327 vs PCD 40T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮK index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLevel of Free 

Convection 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLFCT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLIFT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮLifted index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

mixing ratio 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

potential temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPres [hPa] of the 

Lifted Condensation Leve 
l 
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K index

TMD UPA 48327 vs PCD 40T
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LFCT using virtual temperature

TMD UPA 48327 vs PCD 40T

y = 2.8007x + 24.4
R² = 0.232
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LIFT computed using virtual temperature

TMD UPA 48327 vs PCD 40T

y = 2.9845x + 23.042
R² = 0.2545
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Lifted index

TMD UPA 48327 vs PCD 40T

y = -5.4967x + 107.54
R² = 0.5726
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Mean mixed layer mixing ratio

TMD UPA 48327 vs PCD 40T

y = -0.423x + 151.56
R² = 0.0022

0

20

40

60

80

100

120

140

160

180

270 275 280 285 290 295 300 305 310

P
M

2
.5

Mean mixed layer potential temperature

TMD UPA 48327 vs PCD 40T

y = -0.4351x + 409.64
R² = 0.641
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Pres [hPa] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 40T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPrecipitable water 

[mm] for entire sounding 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮShowalter index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮSWEAT index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮTemp [K] of the 

Lifted Condensation Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮTotal totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮVertical totals 

index 

ĶŌĮĪňŗȮ3 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 40T ĽņĬńĔĚŅĬĔŅĶ
ĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėŐĴƞŏĴŅŃȮěńĚľĺńħĸņĮŅĚȮŐĸŃėƞŅħńĝĬňŏĽňĵĶĳŅıŀŅĔŅĻ 

 

œħƟĽĶŋĮėƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňȮ26105ȮĔńĭėƞŅİŋƙĬĸŃŀŀĚȮ
PM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ2.TĽņĬńĔĚŅĬĔŅĶĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėŐĴƞŏĴŅŃȮěńĚľĺńħĸņĮŅĚ   
œħƟħńĚĨŅĶŅĚ 

 
 
 

y = -1.2187x + 80.686
R² = 0.6195
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Precipitable water [mm] for entire sounding

TMD UPA 48327 vs PCD 40T

y = 2.9402x + 20.977
R² = 0.1965
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Showalter index
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y = -0.2494x + 76.686
R² = 0.3247
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SWEAT index

TMD UPA 48327 vs PCD 40T

y = -4.0623x + 1206.3
R² = 0.5976
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Temp [K] of the Lifted Condensation Level
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y = -0.8336x + 59.321
R² = 0.0303
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Totals totals index

TMD UPA 48327 vs PCD 40T

y = 4.3385x - 78.26
R² = 0.2541
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Vertical totals index

TMD UPA 48327 vs PCD 40T



ĨŅĶŅĚĪňŗȮ2ȮŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňĔŅĶľĵńŗĚŀŅĔŅĻĽĩŅĬňȮ26105ȮĔńĭėƞŅİŋƙĬĸŃŀŀĚȮPM0,3Ȯ
ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ2.T ĽņĬńĔĚŅĬĔŅĶĮĶŃĮŅĽƞĺĬĳŌĴŇĳŅėŐĴƞŏĴŅŃȮěńĚľĺńħĸņĮŅĚ 

ħńĝĬňĔŅĶľĵńŗĚŀŅĔŅĻ 
ĽĩŅĬň 

ěņĬĺĬ
ĕƟŀĴŌĸ 

ėƞŅĽńĴĮĶŃĽŇĪīŇś
ĽľĽńĴıńĬīƢȮ&R) 

R2 

1000 hPa to 500 hPa thickness 1120 -0.391 0.1532 
Bulk Richardson Number 897 -0.082 0.0067 
Bulk Richardson Number using CAPV 914 -0.083 0.0068 
Convective Available Potential Energy 910 -0.201 0.0405 
CAPE using virtual temperature 925 -0.209 0.0439 
Convective Inhibition 895 -0.704 0.4963 
CINS using virtual temperature 896 -0.718 0.5158 
Cross totals index 1123 -0.543 0.2943 
Equilibrum Level 908 0.396 0.1564 
Equilibrum Level using virtual temperature 921 0.421 0.1768 
K index 1122 -0.506 0.2558 
Level of Free Convection 918 -0.425 0.1808 
LFCT using virtual temperature 931 -0.492 0.2422 
Lifted index 1123 0.505 0.2545 
LIFT computed using virtual temperature 1124 0.482 0.232 
Mean mixed layer mixing ratio 1125 -0.757 0.5726 
Mean mixed layer potential temperature 1125 -0.047 0.0022 
Pres [hPa] of the Lifted Condensation Level 1125 -0.801 0.641 
Precipitable water [mm] for entire sounding 1125 -0.787 0.6195 
Showalter index 1122 0.443 0.1965 
SWEAT index 1119 -0.569 0.3247 
Temp [K] of the Lifted Condensation Level 1125 -0.773 0.5976 
Totals totals index 1123 -0.174 0.0303 
Vertical totals index 1123 0.504 0.2541 

 



3.4 įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 75T ŐĸŃėƞŅ
ħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňĨĶĺěŀŅĔŅĻŏĝňĵĚŒľĴƞ 

įĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 75TȮ
őĶĚıĵŅĭŅĸŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮě,ĬƞŅĬ ŐĸŃėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻ 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅ thickness  

ĪňŗȮ1000 hPa -Ȯ500 hPa 
 

ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk  
Richardson Number 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮBulk Richardson 

Number ĪňŗœħƟěŅĔȮCAPV 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Available Potential Energy (CAPE) ĪňŗœħƟěŅĔȮ 
virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮConvective 

Inhibition (CIN) 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCINS ĪňŗœħƟěŅĔȮvirtual 

temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮCross totals index 

y = -0.1184x + 707.42
R² = 0.0234
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1000 hPa to 500 hPa thickness

TMD UPA 48327 vs PCD 75T
y = -0.0041x + 16.475
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Bulk Richardson Number

TMD UPA 48327 vs PCD 75T

y = -0.0037x + 17.31
R² = 0.0056

0

50

100

150

200

250

0 500 1000 1500 2000 2500 3000 3500 4000

P
M

2
.5

Bulk Richardson Number using CAPV

TMD UPA 48327 vs PCD 75T
y = -0.008x + 19.399

R² = 0.0238
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Convective Available Potential Energy

TMD UPA 48327 vs PCD 75T

y = -0.0077x + 20.388
R² = 0.0237
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CAPE using virtual temperature

TMD UPA 48327 vs PCD 75T
y = -0.1646x + 0.7394

R² = 0.4918
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Convective Inhibition

TMD UPA 48327 vs PCD 75T

y = -0.2069x + 1.0945
R² = 0.4984
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CINS using virtual temperature

TMD UPA 48327 vs PCD 75T
y = -2.7593x + 72.461

R² = 0.1723
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Cross totals index

TMD UPA 48327 vs PCD 75T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮEquilibrium Level Īňŗ

œħƟěŅĔȮvirtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮK index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLevel of Free 

Convection 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLFCT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮLIFT ĪňŗėņĬĺĦœħƟěŅĔȮ

virtual temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮLifted index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

mixing ratio 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮMean mixed layer 

potential temperature 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPres [hPa] of the 

Lifted Condensation Level 

y = 0.0363x + 5.4434
R² = 0.0552
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Equilibrum Level

TMD UPA 48327 vs PCD 75T

y = 0.0427x + 3.9957
R² = 0.071
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Equilibrum Level using virtual temperature

TMD UPA 48327 vs PCD 75T

y = -0.5486x + 37.687
R² = 0.0818
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K index

TMD UPA 48327 vs PCD 75T

y = -0.1019x + 93.636
R² = 0.1588
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Level of Free Convection

TMD UPA 48327 vs PCD 75T

y = -0.1196x + 110.28
R² = 0.1916

-50

0

50

100

150

200

250

300 400 500 600 700 800 900 1000

P
M

2
.5

LFCT using virtual temperature

TMD UPA 48327 vs PCD 75T

y = 2.1385x + 21.675
R² = 0.0918
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LIFT computed using virtual temperature

TMD UPA 48327 vs PCD 75T

y = 2.3229x + 20.633
R² = 0.1044
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Lifted index

TMD UPA 48327 vs PCD 75T

y = -4.8457x + 94.624
R² = 0.3066
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Mean mixed layer mixing ratio

TMD UPA 48327 vs PCD 75T

y = 2.0514x - 596
R² = 0.0335
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Mean mixed layer potential temperature

TMD UPA 48327 vs PCD 75T
y = -0.4944x + 458.95

R² = 0.558
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Pres [hPa] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 75T



 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮPrecipitable water 

[mm] for entire sounding 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮShowalter index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮSWEAT index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮTemp [K] of the 

Lifted Condensation Level 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ŐĸŃėƞŅȮTotal totals index 

 
ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM0,3ȮŐĸŃėƞŅȮVertical totals 

index 

ĶŌĮĪňŗȮ4 ŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅȮPM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻ 75T őĶĚıĵŅĭŅĸŏĜĸŇĴ
ıĶŃŏĔňĵĶĨŇȮě,ĬƞŅĬ ŐĸŃėƞŅħńĝĬňŏĽňĵĶĳŅıŀŅĔŅĻ 

 
œħƟĽĶŋĮėƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňŏĽĩňĵĶĳŅıŀŅĔŅĻĽĩŅĬňȮ26105ȮĔńĭėƞŅİŋƙĬĸŃŀŀĚȮ

PM2.5 ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ75T őĶĚıĵŅĭŅĸŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮě,ĬƞŅĬ œħƟħńĚĨŅĶŅĚ 

y = -1.1023x + 72.588
R² = 0.338
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Precipitable water [mm] for entire sounding

TMD UPA 48327 vs PCD 75T
y = 2.444x + 18.773

R² = 0.092
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Showalter index

TMD UPA 48327 vs PCD 75T

y = -0.2342x + 70.757
R² = 0.1942

-50

0

50

100

150

200

250

0 50 100 150 200 250 300 350 400 450

P
M

2
.5

SWEAT index

TMD UPA 48327 vs PCD 75T

y = -3.6451x + 1081.7
R² = 0.3417
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Temp [K] of the Lifted Condensation Level

TMD UPA 48327 vs PCD 75T

y = -0.5097x + 43.449
R² = 0.0074
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ĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻȮ75T őĶĚıĵŅĭŅĸŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮě,ĬƞŅĬ 

ħńĝĬňĔŅĶľĵńŗĚŀŅĔŅĻ 
ĽĩŅĬň 

ěņĬĺĬ
ĕƟŀĴŌĸ 

ėƞŅĽńĴĮĶŃĽŇĪīŇś
ĽľĽńĴıńĬīƢȮ&R) 

R2 

1000 hPa to 500 hPa thickness 753 -0.153 0.0234 
Bulk Richardson Number 580 -0.071 0.005 
Bulk Richardson Number using CAPV 591 -0.075 0.0056 
Convective Available Potential Energy 594 -0.154 0.0238 
CAPE using virtual temperature 602 -0.154 0.0237 
Convective Inhibition 583 -0.701 0.4918 
CINS using virtual temperature 581 -0.706 0.4984 
Cross totals index 756 -0.415 0.1723 
Equilibrum Level 592 0.235 0.0552 
Equilibrum Level using virtual temperature 597 0.266 0.071 
K index 756 -0.286 0.0818 
Level of Free Convection 600 -0.398 0.1588 
LFCT using virtual temperature 605 -0.438 0.1916 
Lifted index 757 0.323 0.1044 
LIFT computed using virtual temperature 758 0.303 0.0918 
Mean mixed layer mixing ratio 758 -0.554 0.3066 
Mean mixed layer potential temperature 758 0.183 0.0335 
Pres [hPa] of the Lifted Condensation Level 758 -0.747 0.558 
Precipitable water [mm] for entire sounding 758 -0.581 0.358 
Showalter index 755 0.303 0.092 
SWEAT index 755 -0.441 0.1942 
Temp [K] of the Lifted Condensation Level 758 -0.585 0.3417 
Totals totals index 756 -0.086 0.0074 
Vertical totals index 756 0.539 0.2914 

 


























