
 
ĔŅĶĻŉĔļŅįĸĔĶŃĪĭŐĸŃėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı                    
ěŅĔĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅı                          
ŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĕŀĚĮĶŃŏĪĻœĪĵ 

 

 

 

 

őħĵ 

ĬŅĚĽŅĺĔĶĺŇĳŅȮĮŋĬĦĻŇĶŇ 
ĬŅĚĽŅĺŏĭĠěĺĶĶĦȮīĺńĝĽŋĳŅ 
ĬŅĚĽŅĺĦńġģĔŅĬĨƢȮĜńĨĶĺŇœĸ 
ĬŅĚĽŅĺĪŇıĵƢĔĴĸȮĳŌĴŇıńĬīƢ 
ĬŅĵŀŅĪŇĨĵƢȮőıīŇśĻĶňȮ 

 
 

 

őħĵ 

ĔŀĚĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı 
ĔĶĴŀĬŅĴńĵȮĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ



Ĕ 
 

ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ 
 

įŌƟĺŇěńĵȮĕŀĕŀĭėŋĦȮĭŋėėĸŐĸŃľĬƞĺĵĚŅĬĪňŗĔĶŋĦŅŀĬŋŏėĶŅŃľƢĪņŒľƟĚŅĬĺŇěńĵȮŏĶŊŗŀĚȮŴĔŅĶĻŉĔļŅįĸĔĶŃĪĭ
ŐĸŃėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻ ŐĸŃĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ėŋĦĳŅıŀŅĔŅĻĕŀĚĮĶŃŏĪĻœĪĵŵȮőħĵŏĜıŅŃįŌƟŏĝňŗĵĺĝŅĠŐĸŃľĬƞĺĵĚŅĬĳŅėňĶƞĺĴħņŏĬŇĬĔŅĶȮœħƟŐĔƞȮĽņĬńĔ
ĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶȮĽņĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕȮĽņĬńĔěńħĔŅĶėŋĦĳŅıŀŅĔŅĻŐĸŃŏĽňĵĚȮ        
ĔĶĴėĺĭėŋĴĴĸıŇļȮĔĶĴŀŋĨŋĬŇĵĴĺŇĪĵŅȮĪňŗŒľĔŅĶĽĬńĭĽĬŋĬĕŀĴŌĸĔŅĶĨŅĵĕŀĚĮĶŃĝŅĔĶĞŉŗĚŏĮƦĬĕŀĴŌĸěŅĔĭńĠĝň
ĽĩŇĨŇȮICD ů/.Ȯ&International Statistical Classification of Diseases: ICD) ȮĕŀĴŌĸĴĸıŇļŀŅĔŅĻȮŐĸŃ  ȮȮȮȮȮ
ĕŀĴŌĸĽĳŅıĳŌĴŇŀŅĔŅĻȮŐĸŃĕŀĕŀĭėŋĦȮĬŅĵŐıĪĵƢħĬńĵȮīňĺńĬħŅȮĶŀĚŀīŇĭħňĔĶĴŀĬŅĴńĵĪňŗŒľƟĔŅĶĽĬńĭĽĬŋĬŐĸŃ
ŒľƟĕƟŀŏĽĬŀŐĬŃŒľƟĔŅĶıńĥĬŅĚŅĬĺŇěńĵĽņŏĶŖěĸŋĸƞĺĚœĮħƟĺĵħň 

ėŋĦĮĶŃőĵĝĬĕŀĚĚŅĬĺŇěńĵĜĭńĭĬňŘȮĕŀĴŀĭŐħĮĶŃŏĪĻĝŅĨŇȮŐĸŃĮĶŃĝŅĝĬœĪĵȮŏıŊŗŀĔŅĶĸħŐĸŃĮƚŀĚĔńĬ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻȮĬņœĮĽŌƞĔŅĶĴňėŋĦĳŅıĝňĺŇĨĪňŗħňŐĸŃŀĵŌƞŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŏŀŊŘŀĨƞŀĔŅĶ
ĴňĽŋĕĳŅıħň 

 

  



ĕ 
 

ĭĪĽĶŋĮĽņľĶńĭįŌƟĭĶŇľŅĶ 
 

ĴĸıŇļĪŅĚŀŅĔŅĻœĴƞĺƞŅěŃŏĮƦĬİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ10ȮœĴőėĶŏĴĨĶȮ&PM10'ȮİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ
2,5ȮœĴőėĶŏĴĨĶȮ&PM2.5'ȮĔƠŅĞőŀőĞĬȮ&O3'ȮŐĸŃŀŀĔœĞħƢĕŀĚœĬőĨĶŏěĬȮ&NOx'ȮĬńŘĬȮľŅĔĶƞŅĚĔŅĵœħƟĶńĭĽńĴįńĽŒĬ
ĮĶŇĴŅĦĽŌĚľĶŊŀŏĮƦĬŏĺĸŅĬŅĬŀŅěĽƞĚįĸŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıœħƟŒĬľĸŅĵĶŃĭĭȮŏĝƞĬȮĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ
ĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮĶŃĭĭĨŅȮŐĸŃĶŃĭĭįŇĺľĬńĚȮĬŀĔěŅĔĬňŘȮİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĵńĚŏıŇŗĴėĺŅĴŏĽňŗĵĚĕŀĚ
ĔŅĶŏĽňĵĝňĺŇĨěŅĔĳŅĺŃŏĽƟĬŏĸŊŀħŀŋħĨńĬŒĬĽĴŀĚŐĸŃĪņŒľƟĬŘņľĬńĔĕŀĚĪŅĶĔŒĬėĶĶĳƢĸħĸĚŀňĔħƟĺĵȮŐĸŃľŅĔ
ĴĸıŇļĪŅĚŀŅĔŅĻĵńĚŏıŇŗĴĕŉŘĬŒĬĪŋĔȮŕȮĮƖȮŀŅěĽƞĚįĸŒľƟŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃĝŅĝĬĪňŗĴňĽŅŏľĨŋĴŅěŅĔĴĸıŇļ
ĪŅĚŀŅĔŅĻĬńŘĬĴňŏıŇŗĴĴŅĔĕŉŘĬ 

ĔŅĶĻŉĔļŅĬňŘȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļĪŅĚŀŅĔŅĻȮ&PM10 PM2.5 NO2Ȯ
ŐĸŃȮO3'ȮĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃŏĪĻœĪĵȮĺŇīňĺŇěńĵĪňŗŒĝƟŒĬĔŅĶĔŅĶĻŉĔļŅ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıėĶńŘĚĬňŘȮŒĝƟĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃ
ŀŋĨŋĬŇĵĴĺŇĪĵŅŏĜĸňŗĵĶŅĵĺńĬȮ&NO2, O3, PM10ȮPM2.5ȮŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢ'ȮěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅı
ŀŅĔŅĻĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļŒĬěńĚľĺńħĨƞŅĚȮŕȮĕŀĚĮĶŃŏĪĻœĪĵȮĶĺĴĪńŘĚĕƟŀĴŌĸĽŋĕĳŅıȮ&ĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭ
ĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ&ICD108ȮJ00+J99'ȮŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ
&ICD108ȮI00+I99'ȮěŅĔĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇȮĨĸŀħěĬĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėȮ
&ICD108ȮA00+R99'ȮěŅĔĽņĬńĔĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢȮĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ'ȮŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ
2559 ĩŉĚĺńĬĪňŗȮ31 īńĬĺŅėĴȮ2563 ĽņľĶńĭĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃ
ĔŅĶŏĽňĵĝňĺŇĨěŅĔĴĸıŇļŀŅĔŅĻŒĬĔŅĶĻŉĔļŅĬňŘĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ2 ĕńŘĬĨŀĬȮœħƟŐĔƞȮĕńŘĬĨŀĬŐĶĔėŊŀĔŅĶĻŉĔļŅ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨŒĬŐĨƞĸŃěńĚľĺńħȮȮ
őħĵŒĝƟĺŇīňĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Design'ȮħƟĺĵĽĴĔŅĶȮGeneralized Linear Model 
&GLM'ȮĞŉŗĚŏĮƦĬĺŇīňĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗĬŇĵĴŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻŒĬ
ĶŃĵŃĽńŘĬȮőħĵėņĬŉĚĩŉĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴ
ĝƞĺĚŏĺĸŅȮħńĚĬńŘĬȮĮƤěěńĵŒħĪňŗœĴƞœħƟŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅěŃœĴƞĩŌĔĬņĴŅıŇěŅĶĦŅŏĮƦĬĨńĺŐĮĶĔĺĬŒĬĔŅĶĺŇŏėĶŅŃľƢ
ŐĭĭŀĬŋĔĶĴŏĺĸŅȮŏĝƞĬȮŏıĻȮŀŅĵŋȮıķĨŇĔĶĶĴĔŅĶĔŇĬȮıķĨŇĔĶĶĴĔŅĶĽŌĭĭŋľĶňŗȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘȮĨńĺŐĮĶĔĺĬĪňŗŒĝƟŒĬȮ
ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅŒĬĔŅĶĻŉĔļŅĬňŘȮœħƟŐĔƞȮķħŌĔŅĸŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃĵŃĵŅĺȮĺńĬĕŀĚ
ĽńĮħŅľƢȮŐĸŃŀŋĦľĳŌĴŇŏĜĸňŗĵĶŅĵĺńĬȮŏĬŊŗŀĚěŅĔĮƤěěńĵħńĚĔĸƞŅĺĴňŀŇĪīŇıĸĨƞŀěņĬĺĬĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨȮŏĝƞĬȮ
ŒĬĺńĬĪņĔŅĶĮĔĨŇĴňěņĬĺĬįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŀŅěěŃĴŅĔĔĺƞŅŒĬĺńĬŏĽŅĶƢľĶŊŀĺńĬŀŅĪŇĨĵƢȮŏĮƦĬĨƟĬȮ
ħńĚĬńŘĬȮĮƤěěńĵħńĚĔĸƞŅĺěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅħƟĺĵȮŀňĔĪńŘĚĔŅĶĻŉĔļŅĬňŘĴňĔŅĶıŇěŅĶĦŅĶŃĵŃĔƞŀŒľƟŏĔŇħĔŅĶ
ŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨěŅĔĴĸıŇļĪŅĚŀŅĔŅĻȮőħĵıŇěŅĶĦŅėĺŅĴĽńĴıńĬīƢĪňŗĸƞŅĝƟŅȮ&Lagged Effect'ȮĕŀĚĴĸıŇļ
ŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨŏĮƦĬĶŃĵŃŏĺĸŅȮ7 ĺńĬȮ&Lag 0+7'ȮŐĸŃĬņėƞŅėĺŅĴ
ŏĽňŗĵĚěŅĔȮLag ĪňŗĴŅĔĪňŗĽŋħĴŅŒĝƟŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĨƞŀœĮȮőħĵĔŅĶĺŇŏėĶŅŃľƢ
ĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅŒĬĔŅĶĻŉĔļŅĬňŘĔņľĬħŒľƟĕƟŀĴŌĸěņĬĺĬŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀ
įŌƟŏĽňĵĝňĺŇĨĶŅĵĺńĬĴňĔŅĶĔĶŃěŅĵĨńĺŐĭĭȮquasi+PoissonȮŏıŊŗŀĶŀĚĶńĭĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸĪňŗĴŅĔŏĔŇĬœĮȮ
&Over dispersion'ȮőħĵœħƟėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵ
ĬŀĔŐĸŃėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&PM10ȮPM2.5ȮNO0Ȯ
ľĶŊŀȮO1'ȮŒĬĶŃħńĭĮĶŃŏĪĻȮőħĵėƞŅĽńĴĮĶŃĽŇĪīŇśĽņľĶńĭĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħěŃŐĽħĚĩŉĚėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶ



ė 
 

ŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽȮPM10ȮľĶŊŀȮPM2.5ȮĪňŗŏıŇŗĴĕŉŘĬ
ĪŋĔȮŕȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶŐĸŃěŅĔĔŅĶĶńĭĽńĴįńĽȮNO2ȮľĶŊŀȮO3ȮĪňŗŏıŇŗĴĕŉŘĬĪŋĔȮŕȮ10 ppbȮ 
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ĕŀĚĶŃħńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬĝĬŇħĨńĺŐĮĶĽŋƞĴȮ&Random+effect Meta+analysis'Ȯ
ěŅĔĔŅĶĻŉĔļŅıĭĺƞŅȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮPM10ȮȮŐĸŃȮPM2.5ȮŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔȮ
ĴňėƞŅĽŌĚĪňŗĽŋħĪňŗȮLag 0 őħĵĴňėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗȮ/,.311Ȯ&95#ȮCI8Ȯ/,.164, /,.460'ȮŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮȮ
10 ppb ŐĸŃĴňėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĕŀĚȮPM10 ŐĸŃȮPM2.5ȮĪňŗȮ/,.//7Ȯ&95#Ȯ
CI8Ȯ/,..61, /,./34'ȮŐĸŃ 1,./01Ȯ&95#ȮCI8Ȯ/,..43, /,./60'ȮĨŅĴĸņħńĭȮĽņľĶńĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮO3Ȯ
ŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔĴňėƞŅĽŌĚĪňŗĽŋħĪňŗȮLag 1 őħĵĴňėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ/,./..Ȯ&95#ȮCI8Ȯ
/,...1, /,./76'ȮŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĬŀĔěŅĔĬňŘėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭ
ĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮNO2ȮĪňŗȮLag 0 ĴňėƞŅȮ/,.1.0Ȯ&95#ȮCI8Ȯ/,./66, /,.2/6'ȮŐĸŃėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢ
ŏĴŊŗŀȮPM10ȮŐĸŃȮPM2.5ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĪňŗȮLag 0 ĴňėƞŅ 1,0092ȮȮ&95#ȮCI8Ȯ1,0061, 1,0122'ȮŐĸŃ 
1,0220 &95#ȮCI8Ȯ1,0142, 1,0298'ȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘ ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppbȮȮȮȮȮ
ĪňŗȮLag 4 ĴňėƞŅ 1,0100 &95#ȮCI8Ȯ1,0030, 1,0171'ȮĪńŘĚĬňŘȮŏĴŊŗŀŏĮĸňŗĵĬėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢŏĮƦĬėƞŅĽńĴĮĶŃĽŇĪīŇśȮ
&̡) ĨƞŀėĺŅĴŏĕƟĴĕƟĬĪňŗŏıŇŗĴĕŉŘĬȮ/ȮľĬƞĺĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮőħĵŒĝƟĸŀĔŅĶŇĪŉĴīĶĶĴĝŅĨŇȮ&Natural 
Logarithm)ȮŏıŊŗŀĬņœĮŒĝƟėņĬĺĦȮMorbidity/Mortality Weighted Excess Cases (MWEC) őħĵėƞŅȮMWEC 
ŒĬĺńĬĪňŗĴňėƞŅĴŅĔĪňŗĽŋħȮ&c) ěŃĩŌĔĬņœĮŒĝƟŒĬĔŅĶėņĬĺĦĶŃħńĭĕŀĚȮAQHI őħĵĶŃħńĭȮAQHI ĴňėƞŅĶŃľĺƞŅĚȮ/ȮůȮ/.)
ĞŉŗĚľĴŅĵĩŉĚėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıĨŗņ ů ĽŌĚĴŅĔȮěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻȮŐĸŃȮAQHI ŐĨƞĸŃĶŃħńĭěŃĴň
ĕƟŀŏĽĬŀŐĬŃŏĝŇĚıķĨŇĔĶĶĴŏıŊŗŀĸħľĶŊŀľĸňĔŏĸňŗĵĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŀŅěěŃŏĔŇħĕŉŘĬěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļ
ĪŅĚŀŅĔŅĻȮőħĵĽĶŋĮĔŅĶĻŉĔļŅĬňŘȮıĭĺƞŅȮĶŃħńĭĴĸıŇļĪŅĚŀŅĔŅĻĪňŗŏıŇŗĴĕŉŘĬĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĕŀĚ
ěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĕŀĚĮĶŃŏĪĻœĪĵȮħńĚĬńŘĬȮěŉĚėĺĶĴňĕƟŀŏĽĬŀŐĬŃŒĬ
ĔŅĶįĸńĔħńĬĬőĵĭŅĵŏıŊŗŀĸħŐľĸƞĚĔņŏĬŇħĴĸıŇļĪŅĚŀŅĔŅĻŀĵƞŅĚȮĶĺĴĪńŘĚĽĶƟŅĚėĺŅĴĨĶŃľĬńĔĩŉĚĔŅĶĮƚŀĚĔńĬ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĝĬȮŏıŊŗŀĸħĔŅĶŏěŖĭĮƙĺĵȮŏĽňĵĝňĺŇĨŐĸŃĽĶƟŅĚėŋĦĳŅıĝňĺŇĨĪňŗħňĕŀĚėĬœĪĵȮ 
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Abstract 
 

This study aimed to investigate the association between air pollutants &NO2, O3, PM10Ȯ
andȮPM2.5'andȮoutpatient department visits and mortality in Thailand,ȮDaily average 
concentration data for NO2, O3, PM10ȮandȮPM2.5Ȯas well as meteorological data &temperature 
and relative humidity'Ȯfrom all available monitoring stations in Thailand was obtained from 
the Pollution Control Department,ȮThe daily number of outpatient department &OPD'Ȯvisits 
data for respiratory &ICD108ȮJ00+J99'Ȯand cardiovascular &ICD108ȮI00+I99'Ȯdiseases under the 
Universal Health Coverage scheme was obtained from the National Health Security Office in 
the same period and the daily number of non+accidental mortality &ICD108ȮA00+R99'Ȯwas 
obtained from the Strategy and Planning Division under the Ministry of Public Health during    
1 January 2016 throughȮ31 December 2020,Time+series analysis with quasi+Poisson regression 
model was applied to investigate the province+specific association of individual air pollution 
with OPD visits and mortality,Then, province+specific estimates were pooled to derive the 
relative risk &RR'Ȯas the national effects of individual air pollution on OPD visits and mortality 
using the multivariate meta+analysis,Ȯ 

Findings from this study showed that there were the association between NO2, PM10ȮȮ
andȮPM2.5 among OPD visits was the highest at current dayȮ&lag 0', whereas that of O3 was 
peaked at lag 1 day,ȮThe relative risk &RR'Ȯof OPD visits per 10 ppb increase in NO2 was 1,0533 
&95#ȮCI8Ȯ1,0386, 1,0682'Ȯand RR per 10 µg-m3 increase in PM10ȮandȮPM2.5ȮwasȮ1,0119 &95#Ȯ
CI8Ȯ1,0083, 1,0156'ȮandȮ1,0123 &95#ȮCI8Ȯ1,0065, 1,0182', respectively,ȮThe RR per 10 ppb 
increase in O3 was 1,0100 &95#ȮCI8Ȯ1,0003, 1,0198'Ȯat lag 1 day,ȮMoreover, the effect of NO2, 
PM10ȮandȮPM2.5Ȯon non+accidental mortality was the highest at current dayȮ&lag 0', whereas 
that of O3 was peaked at lag 4 days,The RR of non+accidental mortality per 10 ppb increase 
in NO2 and O3 was respectively 1,0302 &95#ȮCI8Ȯ1,0188, 1,0418'Ȯand 1,0100 &95#ȮCI8Ȯ1,0030, 
1,0171'Ȯand RR per 10 µg-m3 increase in PM10ȮandȮPM2.5Ȯwas 1,0092 &95#ȮCI8Ȯ1,0061, 1,0122'Ȯ
andȮ1,0220 &95#ȮCI8Ȯ1,0142, 1,0298', respectively,ȮIn summary, this study found that increased 
air pollution levels were associated with an increase in the number of outpatient services and 
the number of deaths in Thailand,Therefore, policy recommendations should be made to 
reduce sources of air pollution seriously and raise public awareness on health impact 
prevention to reduce illness and death as well as to create a good quality of life for Thai 
population,Ȯ 
 
Keywords8Ȯair pollution,ȮOutpatient department visits, Mortality 
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ĶŅĵĔŅĶėņĵƞŀ 
 

CI confidence interval 
CO carbon monoxide 
df degree of freedom  
GAM generalized additive model  
GLM generalized linear model 
NO2 nitrogen dioxide 
NOx oxide of nitrogen 
PM 2,5 particulate matter with diameter < 2,5 micrometer 
PM10 particulate matter with diameter < 10 micrometer 
ppb part per billion  
O3 ozone 
SO2 sulfur dioxide  
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ĭĪĪňŗȮ/ȮĭĪĬņ 

1./ ĪňŗĴŅŐĸŃėĺŅĴĽņėńĠ 
ĴĸıŇļĪŅĚŀŅĔŅĻȮŏĮƦĬĔŅĶĮĬŏĮƘƨŀĬĕŀĚĽŅĶŏėĴňȮĽŅĶĮĶŃĔŀĭĪŅĚĔŅĵĳŅıȮŐĸŃĽŅĶĪŅĚĝňĺĺŇĪĵŅŒĬ

ĽŇŗĚŐĺħĸƟŀĴȮĔƞŀŒľƟŏĔŇħėĺŅĴŏĮĸňŗĵĬŐĮĸĚĕŀĚĝńŘĬĭĶĶĵŅĔŅĻȮĽƞĺĬŒľĠƞŏĔŇħěŅĔĔŅĶŏįŅįĸŅĠĕŀĚŏėĶŊŗŀĚĵĬĨƢȮ
ĵŅĬıŅľĬŃȮŀŋĨĽŅľĔĶĶĴȮľĶŊŀœĲĮƙŅȮŀĚėƢĔŅĶŀĬŅĴńĵőĸĔĶŅĵĚŅĬȮŒĬĮƖȮ0./7ȮĪńŗĺőĸĔĴňįŌƟŏĽňĵĝňĺŇĨěŅĔĴĸıŇļ
ĪŅĚŀŅĔŅĻĮƖĸŃȮ2,0ȮĸƟŅĬėĬȮ&WHO, 2020'ȮĞŉŗĚĴŅĔŏĮƦĬȮ3 ŏĪƞŅĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔŀŋĭńĨŇŏľĨŋŐĸŃĶƟŀĵĸŃȮ88 
ŏĔŇħĕŉŘĬŒĬĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĶŃħńĭĨŗņĩŉĚĮŅĬĔĸŅĚȮĽƞĺĬŒľĠƞŀĵŌƞŒĬĳŌĴŇĳŅėŏŀŏĝňĵŐĸŃŐĮĞŇĲƕĔĨŃĺńĬĨĔȮŒĬĮƖȮ
2019ȮıĭĺƞŅȮĶƟŀĵĸŃȮ90ȮĕŀĚĮĶŃĝŅĔĶőĸĔŀŅĻńĵŀĵŌƞŒĬĭĶŇŏĺĦĪňŗĴňėŋĦĳŅıŀŅĔŅĻŐĵƞŒĬĶŃħńĭĪňŗŏĮƦĬŀńĬĨĶŅĵĨƞŀ
ĽŋĕĳŅıȮľĶŊŀŀĵŌƞŒĬĶŃħńĭĪňŗĽŌĚĔĺƞŅėƞŅĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņȮĔŅĶĻŉĔļŅĞŉŗĚĨňıŇĴıƢŒĬȮLancet ĮƖȮ2000Ȯ
&Künzli et al,, 2000'ȮĶŅĵĚŅĬĔŅĶĮĶŃŏĴŇĬĕŀĚĽľĳŅıĵŋőĶĮ ıĭĺƞŅȮĴĸıŇļĪŅĚŀŅĔŅĻĪņŒľƟŏĽňĵĝňĺŇĨėŇħŏĮƦĬ
ĶƟŀĵĸŃȮ6 ĕŀĚŀńĨĶŅĨŅĵĪńŘĚľĴħľĶŊŀĮƖĸŃĮĶŃĴŅĦȮ40,000 ėĬȮŐĸŃėĶŉŗĚľĬŉŗĚĴňĽŅŏľĨŋĴŅěŅĔĴĸıŇļĪňŗŏĔŇħěŅĔ
ĔŅĶěĶŅěĶȮĶĺĴĩŉĚĔŅĶĕĵŅĵĨńĺĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴŐĸŃĳŅėŏĔļĨĶĔĶĶĴȮ&Künzli et al,, 2000'ȮŐĸŃĵńĚ
ĔƞŀŒľƟŏĔŇħįŌƟĮƙĺĵľĸŀħĸĴŀńĔŏĽĭŒĬįŌƟŒľĠƞĶŅĵŒľĴƞĮƖĸŃȮ25,000 ĶŅĵȮľĸŀħĸĴŀńĔŏĽĭŒĬŏħŖĔĮƖĸŃȮ290,000 ėĶńŘĚȮ
ľŀĭľŊħĴŅĔĔĺƞŅȮ0,5 ĸƟŅĬėĶńŘĚȮŐĸŃĔĺƞŅȮ16 ĸƟŅĬėĬĪňŗĨƟŀĚĩŌĔěņĔńħĔŇěĺńĨĶĮĶŃěņĺńĬȮ&Xiaoyu, 2016' 

ĮĶŃŏĪĻœĪĵĮĶŃĽĭĔńĭĮƤĠľŅĴĸıŇļĪŅĚŀŅĔŅĻȮĪńŘĚěŅĔĔŅĶŏįŅœľĴƟěŅĔőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮĔŅĶŏįŅ
ŒĬĪňŗőĸƞĚĪŅĚŏĔļĨĶĔĶĶĴ ĔŅĶŏįŅœľĴƟĬŘņĴńĬħŇĭ œŀŏĽňĵĶĩĵĬĨƢħňŏĞĸ ŐĸŃĔŅĶŏįŅœľĴƟŒĬŏĨŅŏįŅėĶńĺŏĶŊŀĬȮĕƟŀĴŌĸ
ěŅĔŏİƚŅĶŃĺńĚĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļŒĬĝƞĺĚĮƖȮ034.Ȯ+Ȯ0341ȮıĭĺƞŅȮİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ10ȮœĴėĶŀĬȮ&PM10'ȮȮȮȮȮ
İŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ2,5ȮœĴėĶŀĬȮ&PM2.5'ȮĔƠŅĞőŀőĞĬȮ&O3'ȮĵńĚėĚĴňėƞŅŏĔŇĬėƞŅĴŅĨĶģŅĬȮ&ĔĶĴėĺĭėŋĴĴĸıŇļ, 
2563'ȮĞŉŗĚĴĸıŇļĪŅĚŀŅĔŅĻŀŅěĽƞĚįĸĨƞŀĽŋĕĳŅıĕŀĚĴĬŋļĵƢȮľŅĔĶƞŅĚĔŅĵœħƟĶńĭĽńĴįńĽŒĬĮĶŇĴŅĦĽŌĚľĶŊŀŏĮƦĬ
ŏĺĸŅĬŅĬȮŀŅěĽƞĚįĸŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıœħƟŒĬľĸŅĵĶŃĭĭȮŏĝƞĬȮĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮĶŃĭĭľńĺŒěŐĸŃ
ľĸŀħŏĸŊŀħȮĶŃĭĭĨŅȮŐĸŃĶŃĭĭįŇĺľĬńĚȮĬŀĔěŅĔĬňŘȮİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔĵńĚŏıŇŗĴėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔ
ĳŅĺŃŏĽƟĬŏĸŊŀħŀŋħĨńĬŒĬĽĴŀĚȮŐĸŃĪņŒľƟĬŘņľĬńĔĕŀĚĪŅĶĔŒĬėĶĶĳƢĸħĸĚŀňĔħƟĺĵȮŐĸŃľŅĔĴĸıŇļĪŅĚŀŅĔŅĻĵńĚ
ŏıŇŗĴĕŉŘĬŒĬĪŋĔȮŕȮĮƖȮŀŅěĽƞĚįĸŒľƟŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃĝŅĝĬĪňŗĴňĽŅŏľĨŋĴŅěŅĔĴĸıŇļĪŅĚŀŅĔŅĻĬńŘĬĴňŏıŇŗĴ
ĴŅĔĕŉŘĬȮőħĵįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻŐĨƞĸŃĝĬŇħȮĴňėĺŅĴĶŋĬŐĶĚŐĨĔĨƞŅĚĔńĬȮĪňŗįƞŅĬĴŅȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňĔŅĶĻŉĔļŅıĭĺƞŅĴĸıŇļĪŅĚŀŅĔŅĻĽƞĚįĸŒľƟŏĔŇħĮƤĠľŅĽŋĕĳŅıĶƟŅĵŐĶĚľĸŅĵĮĶŃĔŅĶȮŏĝƞĬȮőĶėŏĔňŗĵĺĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěŀĵƞŅĚľŀĭľŊħľĶŊŀėĺŅĴįŇħĮĔĨŇŒĬĔŅĶĪņĚŅĬĕŀĚĮŀħȮőĶėĪňŗŏĔňŗĵĺĔńĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮĔŅĶ
ėĸŀħĔƞŀĬĔņľĬħľĶŊŀŐĴƟŐĨƞĔŅĶŏĽňĵĝňĺŇĨȮĬŀĔěŅĔĬňŘȮŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĸŃŀĚėƢĔŅĶĺŇěńĵőĶėĴŃŏĶŖĚĬŅĬŅĝŅĨŇȮ
&IARC'ȮĶŃĭŋĺƞŅĴĸıŇļĪŅĚŀŅĔŅĻŏĮƦĬĮƤěěńĵŏĽňŗĵĚĪňŗĔƞŀŒľƟŏĔŇħĴŃŏĶŖĚŒĬĴĬŋļĵƢœħƟȮ&International Agency for 
Research on Cancer,Ȯ0.//' 
 ŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮœħƟĽƞĚŏĽĶŇĴŒľƟĮĶŃŏĪĻĨƞŅĚŕȮĨĶŃľĬńĔŐĸŃŒľƟėĺŅĴĽņėńĠŒĬĔŅĶĮƚŀĚĔńĬįĸĔĶŃĪĭ
ĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻȮ&WHO, 2020'ȮĞŉŗĚĶĺĴĩŉĚĔŅĶıńĥĬŅĕňħėĺŅĴĽŅĴŅĶĩŒľƟĳŅėĽĽŅīŅĶĦĽŋĕȮȮȮȮȮȮȮȮȮȮȮ
ĴňĭĪĭŅĪŐĸŃėĺŅĴėĺŅĴŏĕƟĴŐĕŖĚŒĬĔŅĶħņŏĬŇĬĚŅĬħƟĺĵĔŅĶĽĬńĭĽĬŋĬŏėĶŊŗŀĚĴŊŀŐĸŃŀĚėƢėĺŅĴĶŌƟȮĶĺĴĪńŘĚ
ĽĬńĭĽĬŋĬŒľƟĪŋĔĳŅėĽƞĺĬėņĬŉĚĩŉĚĽŋĕĳŅıȮŏıŊŗŀŒľƟĽŅĴŅĶĩĭĶĶĸŋŏĮƚŅľĴŅĵŐľƞĚĔŅĶıńĥĬŅĪňŗĵńŗĚĵŊĬȮľĶŊŀ 
Sustainable Development GoalsȮőħĵĨńĺĝňŘĺńħĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻėŊŀȮSDG3 ĔŅĶĴňĽŋĕĳŅıŐĸŃ
ėĺŅĴŏĮƦĬŀĵŌƞȮȮĪňŗħňȮĴňĨńĺĝňŘĺńħĵƞŀĵĪňŗȮ1,7,/Ȯ&ĔŅĶŏĽňĵĝňĺŇĨěŅĔĴĸıŇļĪŅĚŀŅĔŅĻ' ŐĸŃȮSDG11 ŏĴŊŀĚŐĸŃĩŇŗĬģŅĬ
ĴĬŋļĵƢŀĵƞŅĚĵńŗĚĵŊĬȮŒĬĨńĺĝňŘĺńħĵƞŀĵĪňŗȮ//,4,0Ȯ&ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħŏĸŖĔ'Ȯ 
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 ĽņľĶńĭĮĶŃŏĪĻœĪĵȮőħĵĔĶĴėĺĭėŋĴĴĸıŇļȮĔĶŃĪĶĺĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĮƦĬľĬƞĺĵĚŅĬľĸńĔĪňŗħņŏĬŇĬĚŅĬŒĬĔŅĶėĺĭėŋĴĴĸıŇļȮĔŅĶĨĶĺěĺńħĽŅĶĴĸıŇļħņŏĬŇĬĔŅĶőħĵĽĩŅĬňĨĶĺěĺńħ
ėŋĦĳŅıŀŅĔŅĻŀńĨőĬĴńĨŇȮĞŉŗĚŒĝƟħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Index'ȮŏĮƦĬĨńĺĭƞĚĝňŘĽĩŅĬĔŅĶĦƢĴĸıŇļĪŅĚ
ŀŅĔŅĻŒĬĳŅıĶĺĴȮőħĵŒĝƟĽŅĶĴĸıŇļĪŅĚŀŅĔŅĻȮ4ȮĝĬŇħȮœħƟŐĔƞȮĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħŏĸŖĔĔĺƞŅȮ0,3Ȯ
œĴėĶŀĬ &PM2.5'ȮĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħŏĸŖĔĔĺƞŅ 10 œĴėĶŀĬ &PM10'ȮőŀőĞĬ &O3'ȮœĬőĨĶŏěĬœħŀŀĔœĞħƢȮ
&NO2'ȮȮėŅĶƢĭŀĬĴŀĬŀĔœĞħƢȮ&CO'ȮŐĸŃĞńĸŏĲŀĶƢœħŀŀĔœĞħƢȮ&SO2'ȮŏĮƦĬĨńĺŐĪĬĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻőħĵĪńŗĺœĮȮ
ľŅĔħńĝĬňėŋĦĳŅıŀŅĔŅĻȮľĶŊŀȮAQI ŏĔŇĬȮ/..ȮľĴŅĵĩŉĚ ĴĸıŇļĪŅĚŀŅĔŅĻŏĔŇĬėƞŅĴŅĨĶģŅĬȮŐĽħĚĺƞŅŒĬŀŅĔŅĻȮȮȮȮȮȮȮȮȮȮȮ
ĴňėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļėƞŀĬĕƟŅĚĽŌĚľĶŊŀĽŌĚĴŅĔȮőħĵŏĔĦĤƢħńĚĬňŘȮ 

Á 0+50 ŒĝƟĽňĲƚŅŏĮƦĬĽńĠĸńĔļĦƢ  
ľĴŅĵĩŉĚȮėŋĦĳŅıĕŀĚŀŅĔŅĻŀĵŌƞŒĬĶŃħńĭħňȮŐĸŃœĴƞĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı 

Á 51+100 ŒĝƟĽňŏĕňĵĺŏĮƦĬĽńĠĸńĔļĦƢ  
ľĴŅĵĩŉĚȮėŋĦĳŅıĕŀĚŀŅĔŅĻŀĵŌƞŒĬĶŃħńĭĮŅĬĔĸŅĚȮŐĸŃœĴƞĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı 

Á 101+200 ŒĝƟĽňŏľĸŊŀĚŏĮƦĬĽńĠĸńĔļĦƢ  
ľĴŅĵĩŉĚȮėŋĦĳŅıĕŀĚŀŅĔŅĻĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮįŌƟĮƙĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 
ėĺĶľĸňĔŏĸňŗĵĚĔŅĶŀŀĔĔņĸńĚĔŅĵĬŀĔŀŅėŅĶȮŏħŖĔŐĸŃįŌƟĽŌĚŀŅĵŋœĴƞėĺĶĪņĔŇěĔĶĶĴĳŅĵĬŀĔ
ŀŅėŅĶĬŅĬȮŕ 

Á 201+300 ŒĝƟĽňĽƟĴŏĮƦĬĽńĠĸńĔļĦƢ  
ľĴŅĵĩŉĚȮėŋĦĳŅıĕŀĚŀŅĔŅĻĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĴŅĔȮįŌƟĮƙĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěėĺĶ 
ľĸňĔŏĸňŗĵĚĔŅĶĪņĔŇěĔĶĶĴĬŀĔŀŅėŅĶȮŏħŖĔŐĸŃįŌƟĽŌĚŀŅĵŋėĺĶĸħĔŅĶŀŀĔĔņĸńĚĔŅĵĬŀĔŀŅėŅĶ 

Á ĴŅĔĔĺƞŅȮ300 ŒĝƟĽňŐħĚŏĮƦĬĽńĠĸńĔļĦƢ  
ľĴŅĵĩŉĚȮ ėŋĦĳŅıĕŀĚŀŅĔŅĻŏĮƦĬŀńĬĨĶŅĵȮįŌƟĮƙĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěėĺĶŀĵŌƞŐĨƞĳŅĵŒĬ
ŀŅėŅĶȮĭŋėėĸĪńŗĺœĮėĺĶľĸňĔŏĸňŗĵĚĔŅĶŀŀĔĔņĸńĚĔŅĵĬŀĔŀŅėŅĶ 

 

ĮƤĠľŅĪňŗıĭŒĬĔŅĶĶŅĵĚŅĬįĸėŋĦĳŅıŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻȮőħĵĪńŗĺœĮŒĬĶŌĮŐĭĭħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ
&AQI'ȮėŊŀȮŒĬľĸŅĵȮŕ ŏĺĮœĞħƢȮ&ĪňŗœĴƞŒĝƞĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļ'ȮĴňĔŅĶĶŅĵĚŅĬįĸ AQIȮĦȮŏĺĸŅĨĶĺěĺńħěĶŇĚȮ
&Realtime'ȮŐĸŃ AQIȮĽņľĶńĭįĸĔŅĶĨĶĺěĺńħĶŃĵŃĽńŘĬȮŏĝƞĬȮėƞŅŏĜĸňŗĵȮ1 ĝńŗĺőĴĚȮĪňŗœĴƞĴňĔŅĶĔņľĬħėƞŅĴŅĨĶģŅĬ
ėŋĦĳŅıŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻőħĵĪńŗĺœĮœĺƟȮĞŉŗĚŏĮƦĬĔŅĶĶŅĵĚŅĬįĸĪňŗœĴƞĩŌĔĨƟŀĚĨŅĴľĸńĔĺŇĝŅĔŅĶŐĸŃěŃĪņŒľƟŏĮƦĬ
ėƞŅħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&AQI'ȮĪňŗėņĬĺĦœħƟĽŌĚĔĺƞŅėĺŅĴŏĮƦĬěĶŇĚȮĪńŘĚĬňŘȮŏĬŊŗŀĚěŅĔŒĬĔŅĶėņĬĺĦ AQIȮěŃėņĬĺĦ
őħĵĴňĔŅĶŏĝŊŗŀĴőĵĚĶŃľĺƞŅĚėƞŅėĺŅĴŏĕƟĴĕƟĬĪňŗĨĶĺěĺńħœħƟěĶŇĚĔńĭėƞŅĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻȮ
ĽņľĶńĭĝƞĺĚŏĺĸŅĔŅĶĨĶĺěĺńħŏħňĵĺĔńĬħƟĺĵȮħńĚĬńŘĬȮľŅĔœĴƞĴňėƞŅĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻĔņľĬħœĺƟ
ĽņľĶńĭĝƞĺĚĶŃĵŃŏĺĸŅĔŅĶĨĶĺěĺńħĬńŘĬȮŕȮĔŖœĴƞĽŅĴŅĶĩĪňŗěŃėņĬĺĦėƞŅ AQIȮœħƟȮŀĵƞŅĚœĶĔŖĨŅĴȮUnited States 
Environmental Protection Agency &U,S,EPA, 0./2'ȮœħƟŀīŇĭŅĵŏĔňŗĵĺĔńĭħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&AQI'ȮœĺƟĺƞŅ
ĔŅĶŒĝƟȮAQI ĽŇŗĚĽņėńĠėŊŀĨƟŀĚėņĬŉĚœĺƟĺƞŅėĺŅĴŏĕƟĴĕƟĬĪňŗŒĝƟŒĬĔŅĶėņĬĺĦȮAQI ĬńŘĬȮŏĮƦĬėƞŅŏĜĸňŗĵŒĬĝƞĺĚŏĺĸŅĪňŗ
ĵŅĺĬŅĬȮ&ŏĝƞĬȮŏĔŇĬȮ24ȮĝńŗĺőĴĚ'ȮœĴƞŒĝƞŐėƞĔŅĶŀƞŅĬėĶńŘĚŏħňĵĺŒĬĝƞĺĚŏĺĸŅœĴƞĔňŗĬŅĪňľĶŊŀĝńŗĺőĴĚȮĪńŘĚĬňŘȮAQI ĪňŗŒĝƟŀĵŌƞŒĬ
ĮƤěěŋĭńĬȮĕŀĚĮĶŃŏĪĻœĪĵŏĮƦĬėƞŅĪňŗŐĽħĚĩŉĚĴĸıŇļŀŅĔŅĻŏıňĵĚĝĬŇħŏħňĵĺȮĪňŗĴňėƞŅȮAQIȮĽŌĚĪňŗĽŋħŒĬŏĺĸŅĬńŘĬȮŕȮŐĨƞŒĬ
ėĺŅĴŏĮƦĬěĶŇĚėĬŏĶŅĪŋĔėĬœĴƞœħƟľŅĵŒěŏĜıŅŃĴĸıŇļŀŅĔŅĻĝĬŇħŒħĝĬŇħľĬŉŗĚȮŐĨƞĴňĔŅĶĽŌħľŅĵŒěĴĸıŇļŀŅĔŅĻ
ĪŋĔĝĬŇħĪňŗĴňŀĵŌƞŒĬĭĶĶĵŅĔŅĻĕĦŃĬńŘĬȮħńĚĬńŘĬȮėƞŅȮAQI ěŉĚœĴƞœħƟĭƞĚĭŀĔĮĶŇĴŅĦĽŅĶĴĸıŇļĪńŘĚľĴħĪňŗĽŌħŏĕƟŅœĮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬĶƞŅĚĔŅĵȮŀňĔĪńŘĚĔŅĶĬņėƞŅȮAQI ĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻĪŋĔĨńĺĴŅĶĺĴĔńĬĔŖĵńĚĴňėĺŅĴėĸŅħŏėĸŊŗŀĬĽŌĚȮŏĬŊŗŀĚěŅĔ
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ĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺĴňėĺŅĴĶŋĬŐĶĚĨƞŀĽŋĕĳŅıŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬȮěŉĚěņŏĮƦĬĨƟŀĚĴňĔŅĶıŇěŅĶĦŅėĺŅĴĶŋĬŐĶĚȮ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺĪňŗŏĮƦĬĕƟŀĴŌĸĮƤěěŋĭńĬȮŐĸŃıńĥĬŅŏĮƦĬħńĝĬňĽŋĕĳŅıŀńĬ
ŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI'ȮőħĵŏıŇŗĴĴŇĨŇĕŀĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŀĬŅĴńĵħƟĺĵĕƟŀĴŌĸĕŀĚĮĶŃŏĪĻœĪĵȮ
ĞŉŗĚĽŀħėĸƟŀĚĔńĭĕƟŀŏĽĬŀŐĬŃěŅĔėĦŃĔĶĶĴŅīŇĔŅĶĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮĺŋĥŇĽĳŅȮŏĴŊŗŀȮĽŇĚľŅėĴȮ
ı,Ļ,Ȯ0341ȮĪňŗœħƟĴňĕƟŀŏĽĬŀŐĬŃŒľƟıńĥĬŅȮAQHI ĕŀĚĮĶŃŏĪĻœĪĵŒľƟĔŅĶħņŏĬŇĬĔŅĶĮƚŀĚĔńĬŐĸŃŐĔƟœĕĮƤĠľŅ
ĴĸıŇļĪŅĚŀŅĔŅĻȮŒĬŏĕĨıŊŘĬĪňŗĔĶŋĚŏĪıĴľŅĬėĶŐĸŃĮĶŇĴĦĤĸĴňĮĶŃĽŇĪīŇįĸŐĸŃĮĶŃĽĭėĺŅĴĽņŏĶŖěŏıŇŗĴĴŅĔĕŉŘĬȮ 
 ħńĚĬńŘĬȮěŉĚœħƟĪņĔŅĶĻŉĔļŅŏĶŊŗŀĚȮŴĔŅĶĻŉĔļŅįĸĔĶŃĪĭŐĸŃėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļ
ĪŅĚŀŅĔŅĻŐĸŃĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĕŀĚĮĶŃŏĪĻœĪĵŵȮŏıŊŗŀĮĶŃŏĴŇĬįĸ
ĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻ ŐĸŃıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality 
Health Index8ȮAQHI'ȮœĮŒĝƟŒĬĔŅĶŏİƚŅĶŃĺńĚŐĸŃĽŊŗŀĽŅĶŏĨŊŀĬĳńĵħƟŅĬĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻœħƟ              
ŀńĬěŃĬņœĮĽŌƞĔŅĶĸħįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĝĬěŅĔĴĸıŇļĪŅĚŀŅĔŅĻĨƞŀœĮȮ 
 

/,0ȮĺńĨĩŋĮĶŃĽĚėƢȮ 
1) ŏıŊŗŀĮĶŃŏĴŇĬŐĸŃėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻȮ&PM10, PM2.5, NO2ȮŐĸŃȮO3) 
ŒĬĶŃĵŃĽńŘĬĕŀĚĮĶŃŏĪĻœĪĵ 

2) ŏıŊŗŀěńħĪņħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI) ŐĸŃėņŐĬŃĬņŒĬĔŅĶĮƚŀĚĔńĬįĸĔĶŃĪĭ
ĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻĕŀĚĮĶŃŏĪĻœĪĵ 

 

1,1ȮĕŀĭŏĕĨĔŅĶĻŉĔļŅ 
 ĔŅĶĻŉĔļŅĬňŘĮĶŃŏĴŇĬŐĸŃėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻȮőħĵĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻȮ&PM10, PM2.5, NO2ȮŐĸŃȮO3) ŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔ
įŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨȮŏıŊŗŀĬņœĮŒĝƟŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality 
Health Index8ȮAQHI'ȮőħĵĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃŀŋĨŋĬŇĵĴĺŇĪĵŅŏĜĸňŗĵĶŅĵĺńĬ &PM10, PM2.5, NO2, O3  

ŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢ'ȮœħƟěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļŒĬěńĚľĺńħĨƞŅĚŕȮĪńŗĺ
ĮĶŃŏĪĻœĪĵȮĶĺĴĪńŘĚȮĕƟŀĴŌĸĽŋĕĳŅıȮ&ĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔȮħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ
&ICD108ȮJ00+J99'ȮŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&ICD108ȮI00+I99'ȮěŅĔĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅı
ŐľƞĚĝŅĨŇĳŅĵŒĨƟĽŇĪīŇĔŅĶĶńĔļŅȮ30 ĭŅĪĶńĔļŅĪŋĔőĶėȮŐĸŃĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėȮ&ICD108ȮA00+R99'Ȯ
ěŅĔĽņĬńĔĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢȮĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ'ȮŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2559 ĩŉĚĺńĬĪňŗȮ31 
īńĬĺŅėĴȮ2563 ĨĸŀħěĬĬņįĸĔŅĶĺŇŏėĶŅŃľƢĪňŗœħƟœĮıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air 
Quality Health Index8 AQHI'ȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸıńĥĬŅŏĔĦĤƢėĺŅĴŏĽňŗĵĚŐĸŃėņŐĬŃĬņŒĬĔŅĶĮƚŀĚĔńĬįĸĔĶŃĪĭ
ĨƞŀĽŋĕĳŅıĕŀĚĮĶŃŏĪĻœĪĵ 
 

/,2ȮĬŇĵŅĴĻńıĪƢ 
ĴĸıŇļŒĬŀŅĔŅĻȮȮ&air pollution'ȮľĴŅĵĩŉĚȮĳŅĺŃĕŀĚŀŅĔŅĻȮĪňŗĴňĽŅĶŏěŊŀĮĬŀĵŌƞŒĬĮĶŇĴŅĦĪňŗĴŅĔıŀ

ŐĸŃŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬıŀĪňŗěŃĪņŒľƟŏĔŇħįĸŏĽňĵĨƞŀĽŋĕĳŅıŀĬŅĴńĵȮĕŀĚĴĬŋļĵƢȮĽńĨĺƢȮıŊĝȮŐĸŃĺńĽħŋĨƞŅĚȮŕȮ        
ĽŅĶħńĚĔĸƞŅĺŀŅěŏĮƦĬīŅĨŋľĶŊŀĽŅĶĮĶŃĔŀĭĪňŗŏĔŇħĕŉŘĬŏŀĚĨŅĴīĶĶĴĝŅĨŇȮľĶŊŀŏĔŇħěŅĔĔŅĶĔĶŃĪņĕŀĚĴĬŋļĵƢȮȮȮȮȮȮȮ
ŒĬĔŅĶĻŉĔļŅĬňŘľĴŅĵĩŉĚŏĜıŅŃĴĸıŇļŀŅĔŅĻȮ4ȮĝĬŇħȮœħƟŐĔƞȮİŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħŏĸŖĔĔĺƞŅȮ0,3ȮœĴėĶŀĬ&PM2.5'Ȯ



4 
 

ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħŏĸŖĔĔĺƞŅȮ10 œĴėĶŀĬ&PM10'ȮőŀőĞĬȮ&O3'ȮœĬőĨĶŏěĬœħŀŀĔœĞħƢȮ&NO2'  
ėŅĶƢĭŀĬĴŀĬŀĔœĞħƢȮ&CO'ȮȮŐĸŃȮĞńĸŏĲŀĶƢœħŀŀĔœĞħƢȮ&SO2'ȮȮȮȮ 

- ĶŃĵŃĔƞŀŒľƟŏĔŇħĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨȮ&Lag time period'ȮľĴŅĵĩŉĚȮĶŃĵŃŏĺĸŅĬńĭěŅĔŏĶŇŗĴĽńĴįńĽ
ĴĸıŇļœĮěĬĔĶŃĪńŗĚŏěŖĭĮƙĺĵěĬĨƟŀĚŏĕƟŅĶńĭĭĶŇĔŅĶŒĬőĶĚıĵŅĭŅĸĕŉŘĬľĶŊŀŏĽňĵĝňĺŇĨȮőħĵŀŅěŏĔŇħĕŉŘĬŒĬĪńĬĪňȮ               
ľĶŊŀŀŅěŏĔŇħŒĬĺńĬĩńħœĮľĶŊŀľĸŅĵĺńĬœħƟŒĬĪňŗĬňŘœħƟŏĸŊŀĔŒĝƟĶŃĵŃŏĺĸŅœĴƞŏĔŇĬȮ5ȮĺńĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶĻŉĔļŅ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĶŃĵŃĽńŘĬĪňŗĔƞŀŒľƟŏĔŇħĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨ 

- ħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&AQI'ȮľĴŅĵĩŉĚȮŏĮƦĬĔŅĶĶŅĵĚŅĬĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻŒĬĶŌĮŐĭĭĪňŗĚƞŅĵĨƞŀėĺŅĴ
ŏĕƟŅŒěĕŀĚĮĶŃĝŅĝĬĪńŗĺœĮȮŏıŊŗŀŏįĵŐıĶƞĮĶŃĝŅĽńĴıńĬīƢŒľƟĽŅīŅĶĦĝĬœħƟĶńĭĪĶŅĭĩŉĚĽĩŅĬĔŅĶĦƢĴĸıŇļĪŅĚ
ŀŅĔŅĻŒĬŐĨƞĸŃıŊŘĬĪňŗĺƞŅŀĵŌƞŒĬĶŃħńĭŒħȮħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ/ȮėƞŅȮŒĝƟŏĮƦĬĨńĺŐĪĬėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĴĸıŇļ
ĪŅĚŀŅĔŅĻȮ4ȮĝĬŇħȮėŊŀȮPM10, PM2.5, NO2, SO2, O3,ȮCO ĪňŗŏĮƦĬĕƟŀĴŌĸĨĶĺěĺńħĶŅĵĺńĬĪňŗœħƟěŅĔĽĩŅĬňĨĶĺěĺńħ
ĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮ 

- ħńĝĬňėŋĦĳŅıŀŅĔŅĻŐĸŃĽŋĕĳŅıŀĬŅĴńĵȮ&Air Quality Health Index, AQHI'ȮľĴŅĵĩŉĚȮŏĔĦĤƢĔŅĶ
ĶŅĵĚŅĬėŋĦĳŅıŀŅĔŅĻĪňŗŏıŇŗĴĴŇĨŇĕŀĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŀĬŅĴńĵŒĬħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&AQI'ȮĪňŗŒĝƟŀĵŌƞŒĬ
ĮƤěěŋĭńĬ 
 

1,3ȮįĸĪňŗėŅħĺƞŅěŃœħƟĶńĭ 
1) ŀĚėƢėĺŅĴĶŌƟħƟŅĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&ĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶ
ŏĽňĵĝňĺŇĨ'ȮěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŒĬĮĶŃŏĪĻœĪĵ 

2) ħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI'ȮĕŀĚĮĶŃŏĪĻœĪĵȮŐĸŃėņŐĬŃĬņŒĬĔŅĶĮƚŀĚĔńĬ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻĕŀĚĮĶŃŏĪĻœĪĵ 

Ȯ 
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ĭĪĪňŗȮ2ȮĪĭĪĺĬĺĶĶĦĔĶĶĴ 
 
 ĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮŏĮƦĬĔŅĶĪĭĪĺĬŏŀĔĽŅĶĪŅĚĺŇĝŅĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽĩŅĬĔŅĶĦƢĴĸıŇļȮȮȮȮȮȮȮȮȮȮ
ĪŅĚŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħĕŉŘĬȮĚŅĬĺŇěńĵĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŒĬŀŅĔŅĻ
ĪńŘĚŒĬȮŐĸŃĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĬņĴŅŏĮƦĬŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻȮ
ŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻȮőħĵĴňĶŌĮŐĭĭĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħ
ĺŇĪĵŅŐĨĔĨƞŅĚĔńĬŀŀĔœĮĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚĕƟŀĴŌĸȮœħƟŐĔƞȮĶŌĮŐĭĭĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series 
Design'ȮŐĸŃĶŌĮŐĭĭĔŅĶĻŉĔļŅŐĭĭœĕĺƟŏĺĸŅĽņľĶńĭįŌƟĮƙĺĵŐĨƞĸŃĶŅĵȮ&Time Stratified Case+crossover 
Design'ȮĔŅĶŒĝƟėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ&Relative Risk'ȮěŅĔĴĸıŇļĪŅĚŀŅĔŅĻȮĞŉŗĚŏĮƦĬėƞŅĪňŗĭƞĚĭŀĔėĺŅĴŏĽňŗĵĚĪňŗ
ŏĮĸňŗĵĬŐĮĸĚœĮĨƞŀľĬƞĺĵėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŏĮĸňŗĵĬœĮȮŐĸŃĔŅĶĪĭĪĺĬĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index8ȮAQHI'ȮěŅĔľĸńĔģŅĬĪŅĚ
ĶŃĭŅħĺŇĪĵŅȮěŅĔŐĬĺĪŅĚĔŅĶĔņľĬħĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮ&WHO AQG'ȮěŅĔ
ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮŐĸŃěŅĔĺŇīňŀŊŗĬŕȮőħĵĴňĶŅĵĸŃŏŀňĵħĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴȮħńĚĨƞŀœĮĬňŘȮ 
 
2,1ȮĽĩŅĬĔŅĶĦƢĴĸıŇļĪŅĚŀŅĔŅĻŒĬĮĶŃŏĪĻœĪĵȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı 

ĕƟŀĴŌĸěŅĔĶŅĵĚŅĬĽĩŅĬĔŅĶĦƢĴĸıŇļĽŇŗĚŐĺħĸƟŀĴȮĮƖȮ0341ȮőħĵĔĶĴėĺĭėŋĴĴĸıŇļȮ&0342'ȮĴňĽĩŅĬň
ĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻŀńĨőĬĴńĨŇĪńŗĺĮĶŃŏĪĻȮȮěņĬĺĬȮ68ȮĽĩŅĬňȮŒĬȮ37ȮěńĚľĺńħȮıĭěņĬĺĬĺńĬŒĬĶŀĭĮƖĪňŗ
ėŋĦĳŅıŀŅĔŅĻŏĔŇĬėƞŅĴŅĨĶģŅĬȮ31ȮěńĚľĺńħȮŐĸŃœĴƞŏĔŇĬėƞŅĴŅĨĶģŅĬȮ6ȮěńĚľĺńħȮĨńŘĚŐĨƞŏħŊŀĬŏĴļŅĵĬȮ2563Ȯ
ĸħĸĚĔĺƞŅĮƖĪňŗįƞŅĬĴŅȮĽŅŏľĨŋŏĬŊŗŀĚĴŅěŅĔĔŅĶĕńĭŏėĸŊŗŀĬĔŅĶħņŏĬŇĬĚŅĬĕŀĚľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴŐįĬĮĢŇĭńĨŇ
ĔŅĶĕńĭŏėĸŊŗŀĬĺŅĶŃŐľƞĚĝŅĨŇȮŴĔŅĶŐĔƟœĕĮƤĠľŅĴĸıŇļħƟŅĬİŋƙĬĸŃŀŀĚŵȮĮĶŃĔŀĭĔńĭĽĩŅĬĔŅĶĦƢĔŅĶŐıĶƞĶŃĭŅħ
ĕŀĚőĶėĨŇħŏĝŊŘŀœĺĶńĽőėőĶĬŅȮ2019ȮĪņŒľƟĮĶŃĝŅĝĬĸħĔŇěĔĶĶĴĔŅĶŏħŇĬĪŅĚȮŀŋĨĽŅľĔĶĶĴĸħĔņĸńĚĔŅĶįĸŇĨȮȮȮȮȮ
őħĵĴĸıŇļĪŅĚŀŅĔŅĻĪňŗĵńĚŏĮƦĬĮƤĠľŅȮPM2.5ȮPM10ȮŐĸŃĔƠŅĞőŀőĞĬőħĵıĭĺƞŅȮPM2.5ȮĸħĸĚěŅĔĮƖȮ2562Ȯ
ĨńŘĚŐĨƞŏħŊŀĬŏĴļŅĵĬŏĮƦĬĨƟĬĴŅȮĽƞĺĬȮPM10ȮĴňŐĬĺőĬƟĴĸħĸĚŒĬĪŋĔĳŅėĕŀĚĮĶŃŏĪĻȮıŊŘĬĪňŗĪňŗĨƟŀĚĴňĴŅĨĶĔŅĶŐĔƟœĕ
ĮƤĠľŅŀĵƞŅĚŏĕƟĴĕƟĬȮœħƟŐĔƞȮľĴŀĔėĺńĬȮ9ȮěńĚľĺńħĳŅėŏľĬŊŀȮĴňěņĬĺĬȮĺńĬĪňŗİŋƙĬĸŃŀŀĚŏĔŇĬėƞŅĴŅĨĶģŅĬȮ112ȮĺńĬȮ
ĞŉŗĚŏĪƞŅĔńĭĮƖȮ2562ȮŐĸŃėƞŅĮĶŇĴŅĦȮPM2.5ȮĽŌĚĽŋħȮŏıŇŗĴĕŉŘĬŏĮƦĬȮ366ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ&ĴėĔ,-ĸĭ,Ĵ,'Ȯ
&ĮƖȮ2562ȮĴňĮĶŇĴŅĦȮ253ȮĴėĔ,-ĸĭ,Ĵ,'ȮĽŅŏľĨŋľĸńĔĴŅěŅĔĴňĔŅĶŏįŅŒĬıŊŘĬĪňŗĔŅĶŏĔļĨĶěņĬĺĬĴŅĔĮĶŃĔŀĭĔńĭ
ĽĳŅıŀŅĔŅĻĪňŗŐľƟĚŐĸƟĚȮĽƞĚįĸŒľƟĴňĔŅĶĸŋĔĸŅĴĕŀĚœĲĮƙŅŀĵƞŅĚĶĺħŏĶŖĺȮıŊŘĬĪňŗĨņĭĸľĬƟŅıĶŃĸŅĬȮŀņŏĳŀ 
ŏĜĸŇĴıĶŃŏĔňĵĶĨŇȮěńĚľĺńħĽĶŃĭŋĶňȮİŋƙĬĸŃŀŀĚȮPM10ȮĴňěņĬĺĬĺńĬĪňŗŏĔŇĬėƞŅĴŅĨĶģŅĬĸħĸĚěŅĔĮƖȮ2562 ěŅĔȮ151 
ĺńĬȮŏĮƦĬȮ92 ĺńĬȮėƞŅŏĜĸňŗĵĶŅĵĮƖȮĴňėƞŅŏĪƞŅĔńĭȮ/.5ȮĴėĔ,-ĸĭ,Ĵ,Ȯ&ėƞŅĴŅĨĶģŅĬȮ3.ȮĴėĔ,-ĸĭ,Ĵ,'ȮĽŅŏľĨŋŏĬŊŗŀĚěŅĔȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĲŋƚĚĔĶŃěŅĵĕŀĚİŋƙĬĸŃŀŀĚěŅĔőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŏľĴŊŀĚľŇĬŒĬıŊŘĬĪňŗŐĸŃıŊŘĬĪňŗŒĔĸƟŏėňĵĚȮĔŅĶěĶŅěĶȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶĭĶĶĪŋĔĕĬĽƞĚŒĬıŊŘĬĪňŗȮĩĬĬĝņĶŋħȮĽņľĶńĭıŊŘĬĪňŗĔĶŋĚŏĪıĴľŅĬėĶŐĸŃĮĶŇĴĦĤĸȮĮƤĠľŅȮPM2.5ȮŒĬĝƞĺĚŏħŊŀĬ
ıķĻěŇĔŅĵĬȮůȮŏĴļŅĵĬȮıĭŏĔŇĬėƞŅĴŅĨĶģŅĬȮĴŅěŅĔĮƤěěńĵĽņėńĠȮ0ȮĮĶŃĔŅĶȮœħƟŐĔƞȮĽĳŅĺŃĪŅĚŀŋĨŋĬŇĵĴĺŇĪĵŅȮ
ŒĬĝƞĺĚĨƟĬĮƖėĺŅĴĔħŀŅĔŅĻĽŌĚȮĽƞĚįĸŒľƟĴňĝƞĺĚĪňŗĽĳŅıŀŅĔŅĻĬŇŗĚȮĸĴĽĚĭȮĪņŒľƟİŋƙĬĸŃŀŀĚĽŃĽĴŒĬĭĶĶĵŅĔŅĻ
ŐĸŃĴňĮĶŇĴŅĦŏıŇŗĴĽŌĚĕŉŘĬȮ0,ȮŐľĸƞĚĔņŏĬŇħĴĸıŇļľĸńĔĳŅĵŒĬıŊŘĬĪňŗȮœħƟŐĔƞȮĔŅĶěĶŅěĶőħĵŏĜıŅŃĵŅĬıŅľĬŃĪňŗŒĝƟ
ŏėĶŊŗŀĚĵĬĨƢħňŏĞĸȮĔŅĶŏįŅŒĬĪňŗőĸƞĚŏıŊŗŀĔņěńħŏĻļĺńĽħŋĔŅĶŏĔļĨĶȮŐĸŃőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴȮ&ĶŅĵĚŅĬĽĩŅĬĔŅĶĦƢ
ĴĸıŇļĽŇŗĚŐĺħĸƟŀĴ*Ȯ0342'ȮȮ 
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ĽĩŅĬĔŅĶĦƢİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ&PM2.5'ȮěŅĔĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻőħĵĽĩŅĬň
ĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļȮŒĬĮƖȮ0341ȮıĭĺƞŅȮĽĩŅĬĔŅĶĦƢİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3Ȯ
œĴėĶŀĬȮ&PM2.5'ȮŏĜĸňŗĵȮ02ȮĝńŗĺőĴĚȮŏĔŇĬŏĔĦĤƢĴŅĨĶģŅĬŏĜıŅŃŒĬĝƞĺĚĨƟĬĮƖŐĸŃĮĸŅĵĮƖȮőħĵıŊŘĬĪňŗĪňŗĴňĮƤĠľŅ
ĴĸıŇļĪŅĚŀŅĔŅĻěŃŏĮƦĬıŊŘĬĪňŗŏĴŊŀĚŒľĠƞĪňŗĴňĔŅĶěĶŅěĶľĶŊŀĭĶĶĪŋĔĕĬĽƞĚľĬŅŐĬƞĬȮŏĝƞĬȮĔĶŋĚŏĪıĴľŅĬėĶȮ
ĬėĶĶŅĝĽňĴŅȮĕŀĬŐĔƞĬȮŏĮƦĬĨƟĬȮŐĸŃıŊŘĬĪňŗĪňŗĴňĔŅĶŏįŅŒĬĪňŗőĸƞĚȮŏĝƞĬȮıŊŘĬĪňŗĳŅėŏľĬŊŀȮĔŅĠěĬĭŋĶňȮĕŀĬŐĔƞĬȮŏĮƦĬĨƟĬȮ
ŐĸŃıŊŘĬĪňŗŏĕĨŀŋĨĽŅľĔĶĶĴȮŏĝƞĬȮĽĶŃĭŋĶňȮŏĮƦĬĨƟĬȮŒĬĮƖȮ0341ȮĽĩŅĬĔŅĶĦƢİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ
&PM2.5'ȮėƞŅŏĜĸňŗĵȮ02ȮĝńŗĺőĴĚĽŌĚĽŋħȮĴňėƞŅŀĵŌƞĶŃľĺƞŅĚȮ00+176ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻƢŏĴĨĶȮ&ĴėĔ,-ĸĭ,Ĵ,'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĽƞĺĬėƞŅŏĜĸňŗĵĶŅĵĮƖȮŀĵŌƞŒĬĝƞĺĚȮ6+20ȮĴėĔ,-ĸĭ,Ĵ,ȮıĭĺƞŅĽŌĚĽŋħȮĪňŗȮĨ,ŏĺňĵĚıŅĚėņȮŀ,ŐĴƞĽŅĵȮě,ŏĝňĵĚĶŅĵȮŏĜĸňŗĵĪńŘĚ
ĮĶŃŏĪĻȮ/.2ȮĴėĔ,-ĸĭ,Ĵ,ȮőħĵĳŅėŏľĬŊŀ ĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀȮĳŅėĔĸŅĚŐĸŃĳŅėĨŃĺńĬĨĔȮ                    
ĳŅėĨŃĺńĬŀŀĔȮĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬĨńŘĚŐĨƞĮƖȮ0340+0341ȮŒĬĽƞĺĬĕŀĚĔĶŋĚŏĪıĴľŅĬėĶŐĸŃĮĶŇĴĦĤĸȮŐĸŃĳŅė
ĨŃĺńĬŀŀĔĴňŐĬĺőĬƟĴĸħĸĚŒĬĮƖȮ0341ȮĽņľĶńĭėƞŅŏĜĸňŗĵĶŅĵĮƖŒĬĮƖȮ0341ȮĴňėƞŅŀĵŌƞĶŃľĺƞŅĚȮ6Ȯ+Ȯ20ȮĴėĔ,-ĸĭ,Ĵ,Ȯ
&ėƞŅĴŅĨĶģŅĬȮ03ȮĴėĔ,-ĸĭ,Ĵ,'ȮŏĜĸňŗĵĶŅĵĮƖĪńŘĚĮĶŃŏĪĻȮ01ȮĴėĔ,-ĸĭ,Ĵ,ȮĞŉŗĚŒĬĮƖȮ0341ȮĴňŐĬĺőĬƟĴĸħĸĚŒĬȮȮȮȮȮȮȮȮȮȮ
ĪŋĔıŊŘĬĪňŗȮĽņľĶńĭěņĬĺĬĺńĬŏĔŇĬĴŅĨĶģŅĬȮıĭĺƞŅȮŒĬȮĮƖȮ0341ȮěņĬĺĬĺńĬŏĔŇĬĴŅĨĶģŅĬĽŋħȮ65ȮĺńĬȮĪňŗȮĨ,ıĶŃĭŅĪȮ         
ŀ,ŏĴŊŀĚȮě,ĸņĮŅĚȮőħĵĳŅėŏľĬŊŀĴňŐĬĺőĬƟĴěņĬĺĬĺńĬŏĔŇĬĴŅĨĶģŅĬŏıŇŗĴĕŉŘĬĨńŘĚŐĨƞĮƖȮ034/Ȯ+Ȯ0341ȮŐĸŃĳŅė
ĨŃĺńĬŀŀĔĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬŒĬĮƖȮ0341ȮŒĬĽƞĺĬĕŀĚĔĶŋĚŏĪıĴľŅĬėĶŐĸŃĮĶŇĴĦĤĸȮĳŅėĔĸŅĚŐĸŃĳŅėĨŃĺńĬĨĔȮ
ŐĸŃĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĴňŐĬĺőĬƟĴĸħĸĚŒĬĮƖȮ0341ȮĽņľĶńĭĳŅėŒĨƟœĴƞĴňěņĬĺĬĺńĬŏĔŇĬĴŅĨĶģŅĬŒĬĮƖȮ0341Ȯ 
 İŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ/.ȮœĴėĶŀĬȮ&PM10'ȮŒĬĮƖȮ0341ȮĸħĸĚěŅĔĮƖȮ0340ȮěŅĔĕƟŀĴŌĸĕŀĚěŋħĨĶĺěĺńħ
ŒĬĮĶŃŏĪĻȮ46ȮıŊŘĬĪňŗȮıĭėƞŅŏĜĸňŗĵȮ02ȮĝńŗĺőĴĚĽŌĚĽŋħȮŀĵŌƞŒĬĝƞĺĚȮ17+217ȮĴėĔ,-ĸĭ,Ĵ,Ȯ&ėƞŅŏĜĸňŗĵȮ/3/ȮĴėĔ,-ĸĭ,Ĵ,'Ȯ
ėƞŅŏĜĸňŗĵĶŅĵĮƖȮŀĵŌƞŒĬĝƞĺĚȮ/6+/.5ȮĴėĔ,-ĸĭ,Ĵ,Ȯ&ėƞŅŏĜĸňŗĵȮ21ȮĴėĔ,-ĸĭ,Ĵ,' 
 ĔƠŅĞőŀőĞĬȮ&O1'ȮėƞŅŏĜĸňŗĵȮ/ȮĝńŗĺőĴĚĽŌĚĽŋħĕŀĚȮŐĨƞĸŃěŋħĨĶĺěĺńħȮŀĵŌƞŒĬĝƞĺĚȮ4/+/35ȮĽƞĺĬŒĬıńĬĸƟŅĬĽƞĺĬ
&ppb'ȮŏĜĸňŗĵȮ/.. ppb ėƞŅŏĜĸňŗĵȮ6ȮĝńŗĺőĴĚĽŌĚĽŋħȮŀĵŌƞŒĬĝƞĺĚȮ30+//1 ppb ŏĜĸňŗĵȮ60 ppbȮĳŅıĶĺĴȮĵńĚĴň 
ėƞŅŏĔŇĬĴŅĨĶģŅĬŒĬľĸŅĵıŊŘĬĪňŗȮŀĵƞŅĚœĶĔŖĨŅĴȮŒĬĮƖȮ0341ȮıĭĺƞŅȮĮĶŇĴŅĦĔƠŅĞőŀőĞĬŏĜĸňŗĵĪńŘĚĮĶŃŏĪĻĨŗņĪňŗĽŋħȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬĶŀĭȮ/.ȮĮƖ 

ĮĶŃŏĪĻœĪĵŒĝƟħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Index'ȮŏĮƦĬĨńĺĭƞĚĝňŘĽĩŅĬĔŅĶĦƢĴĸıŇļĪŅĚŀŅĔŅĻȮ
ŒĬĳŅıĶĺĴȮőħĵŒĝƟĽŅĶĴĸıŇļĪŅĚŀŅĔŅĻȮ4ȮĝĬŇħȮœħƟŐĔƞȮėŅĶƢĭŀĬĴŀĬŀĔœĞħƢȮ&CO'ȮœĬőĨĶŏěĬœħŀŀĔœĞħƢȮ&NO0'ȮȮ
ĔƠŅĞőŀőĞĬȮ&O1'ȮĞńĸŏĲŀĶƢœħŀŀĔœĞħƢȮ&SO0'ȮȮİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ/.ȮœĴėĶŀĬȮ&PM10'ȮŐĸŃİŋƙĬĸŃŀŀĚĕĬŅħ
œĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ&PM2.5'ȮŏĮƦĬĨńĺŐĪĬĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻőħĵĪńŗĺœĮȮľŅĔħńĝĬňėŋĦĳŅıŀŅĔŅĻŏĔŇĬȮ/..Ȯ
ľĴŅĵĩŉĚ ĴĸıŇļĪŅĚŀŅĔŅĻŏĔŇĬėƞŅĴŅĨĶģŅĬŐĸŃŀŅěĽƞĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĝĬȮŀĵƞŅĚœĶĔŖĨŅĴ ȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶıŇěŅĶĦŅħƟŅĬĴĸıŇļĪŅĚŀŅĔŅĻŏĜıŅŃĝĬŇħȮěŃŏĮƦĬĨńĺĺńħĨŅĴĴŅĨĶģŅĬĺŇĝŅĔŅĶȮĶĺĴĪńŘĚĽŅĴŅĶĩŒĝƟŒĬĔŅĶ
ĨŇħĨŅĴĨĶĺěĽŀĭĽĩŅĬĔŅĶĦƢȮĨĸŀħěĬėĺĭėŋĴĔņĔńĭĴĸıŇļĨŅĴŐľĸƞĚĔņŏĬŇħĴĸıŇļĝĬŇħĬńŘĬŕȮœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅıȮĔĶĴėĺĭėŋĴĴĸıŇļȮĔĶŃĪĶĺĚĪĶńıĵŅĔĶīĶĶĴĝŅĨŇŐĸŃĽŇŗĚŐĺħĸƟŀĴȮŏĮƦĬľĬƞĺĵĚŅĬľĸńĔĪňŗ
ħņŏĬŇĬĚŅĬŒĬĔŅĶėĺĭėŋĴĴĸıŇļȮĔŅĶĨĶĺěĺńħĽŅĶĴĸıŇļħņŏĬŇĬĔŅĶőħĵĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻŀńĨőĬĴńĨŇȮ
ĴňĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻħńĚŒĬĨŅĶŅĚĪňŗȮ 
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ĨŅĶŅĚĪňŗȮȮ/ȮėƞŅĴŅĨĶģŅĬĽŅĶĴĸıŇļĪňŗĽņėńĠŒĬĮĶŃŏĪĻœĪĵ 

ĽŅĶĴĸıŇļĪŅĚŀŅĔŅĻ ėƞŅŏĜĸňŗĵėĺŅĴŏĕƟĴĕƟĬŒĬŏĺĸŅ ėƞŅĴŅĨĶģŅĬ 
1. ĔƠŅĞėŅĶƢĭŀĬĴŀĬŀĔœĞħƢȮ
&CO' 

1 ĝĴ, œĴƞŏĔŇĬȮ30 ppm,Ȯ&34,2 ĴĔ,-ĸĭ,Ĵ,' 
8 ĝĴ, œĴƞŏĔŇĬȮ9 ppm,Ȯ&10,26 ĴĔ,-ĸĭ,Ĵ' 

2,ȮĔƠŅĞœĬőĨĶŏěĬœħ
ŀŀĔœĞħƢȮ&NO2' 

1 ĝĴ, œĴƞŏĔŇĬȮ0,17 ppm,Ȯ&0,32 ĴĔ,-ĸĭ,Ĵ,' 
1 ĮƖ œĴƞŏĔŇĬȮ0,03 ppm,Ȯ&0,057 ĴĔ,-ĸĭ,Ĵ,' 

3,ȮĔƠŅĞőŀőĞĬȮ&O3' 1 ĝĴ, œĴƞŏĔŇĬȮ0,10 ppm,Ȯ&0,20 ĴĔ,-ĸĭ,Ĵ,' 
8 ĝĴ, œĴƞŏĔŇĬȮ0,07 ppm,Ȯ&0,14 ĴĔ,-ĸĭ,Ĵ,' 

4,ȮĔƠŅĞĞńĸŏĲŀĶƢœħŀŀĔœĞħƢȮ
&SO2' 

1 ĮƖ œĴƞŏĔŇĬȮ0,04 ppm,Ȯ&0,10 ĴĔ,-ĸĭ,Ĵ' 
24 ĝĴ, œĴƞŏĔŇĬȮ0,12 ppm,&0,30 ĴĔ,-ĸĭ,Ĵ' 
1 ĝĴ, œĴƞŏĔŇĬȮ0,3 ppm,&780 ĴėĔ,-ĸĭ,Ĵ' 
1 ĮƖ œĴƞŏĔŇĬȮ0,10 ĴĔ,-ĸĭ,Ĵ, 

3,ȮİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ
10 œĴėĶŀĬȮ&PM10' 

24 ĝĴ, œĴƞŏĔŇĬȮ120 ĴėĔ,-ĸĭ,Ĵ 
1 ĮƖ œĴƞŏĔŇĬȮ50 ĴėĔ,-ĸĭ,Ĵ 

4,ȮİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ
2,5 œĴėĶŀĬȮ&PM2.5' 

24 ĝĴ, œĴƞŏĔŇĬȮ50 ĴėĔ,-ĸĭ,Ĵ 
1 ĮƖ œĴƞŏĔŇĬȮ25 ĴėĔ,-ĸĭ,Ĵ 

ȮȮĪňŗĴŅ8ȮĔĶĴėĺĭėŋĴĴĸıŇļȮ 
 

ĽĩŅĬĔŅĶĦƢĽŋĕĳŅıħƟĺĵőĶėŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻ 
 ĽņľĶńĭĽĩŅĬĔŅĶĦƢĽŋĕĳŅıěŅĔģŅĬĕƟŀĴŌĸėĸńĚĕƟŀĴŌĸĽŋĕĳŅıȮHealth Data Centre &HDC'ȮĕŀĚ
ĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕȮĮƖȮ0341ȮıĭĺƞŅȮěņĬĺĬįŌƟĮƙĺĵħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĮƖȮ0341ȮŒĬıŊŘĬĪňŗ
ŏĕĨĽŋĕĳŅıĪňŗȮ/Ȯ+Ȯ/1ȮĴňěņĬĺĬĪńŘĚľĴħȮ4,66.,5.7ȮĶŅĵȮėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ/.,3/5,34ȮĨƞŀŐĽĬĮĶŃĝŅĔĶȮőħĵ
ıĭĴŅĔĽŋħŒĬĔĸŋƞĴőĶėĪŅĚŏħŇĬľŅĵŒěȮěņĬĺĬȮ0,52/,71/ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ2,/7/,0.ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'Ȯ
ĶŀĚĸĚĴŅėŊŀȮįŇĺľĬńĚŀńĔŏĽĭȮěņĬĺĬȮ/,600,555ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ0,564,00ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'Ȯ         
ĨŅŀńĔŏĽĭȮěņĬĺĬȮ/,027,4/.ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ/,7/.,/.ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'ȮŐĸŃĔĸŋƞĴőĶėĔĸŋƞĴőĶėľńĺŒě
ľĸŀħŏĸŊŀħŐĸŃĽĴŀĚŀŋħĨńĬĕŅħŏĸŊŀħȮěņĬĺĬȮ722,//4ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ/,221,/2ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'Ȯ
ĴŃŏĶŖĚĮŀħȮěņĬĺĬȮ/00,.1.ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ/64,31ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'ȮŐĸŃĔĸŋƞĴőĶėŀŊŗĬ ŕȮěņĬĺĬȮ
023ȮĶŅĵȮ&ėŇħŏĮƦĬŀńĨĶŅĮƙĺĵȮ.,15ȮĨƞŀŐĽĬĮĶŃĝŅĔĶ'ȮĨŅĴĸņħńĭȮħńĚĨŅĶŅĚĪňŗȮ0 
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ĨŅĶŅĚĪňŗȮȮ0ȮěņĬĺĬįŌƟĮƙĺĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻŒĬĮƖȮ0341 

ĪňŗĴŅȮ8Ȯ&HDC ĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ, 0342'ȮĮĶŃĴĺĸįĸȮĦȮĺńĬĪňŗȮ3ȮĴĔĶŅėĴȮ0342 
 

ŏĴŊŗŀıŇěŅĶĦŅěņĬĺĬįŌƟĮƙĺĵěņŐĬĔĨŅĴĶŅĵŏħŊŀĬȮħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĮƖȮ0341ȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ/+/1ȮıĭĺƞŅȮĽƞĺĬŒľĠƞĴňĶŅĵĚŅĬįŌƟĮƙĺĵĽŌĚŒĬĝƞĺĚĨƟĬĮƖȮ&ĴĔĶŅėĴȮ+ȮĴňĬŅėĴ'ȮŐĸŃĮĸŅĵĮƖȮ
&ĨŋĸŅėĴȮ+ȮıķĻěŇĔŅĵĬ'ȮĞŉŗĚŏĮƦĬĝƞĺĚĪňŗĴňĮƤĠľŅȮPM2.5ȮŏĔŇĬėƞŅĴŅĨĶģŅĬȮőħĵıĭĵŀħįŌƟĮƙĺĵĶĺĴĽŃĽĴĪńŘĚľĴħ
ĽŌĚĽŋħŒĬŏħŊŀĬıķĻěŇĔŅĵĬȮĶŀĚĸĚĴŅȮėŊŀȮĨŋĸŅėĴȮĴĔĶŅėĴȮĔŋĴĳŅıńĬīƢȮŐĸŃĴňĬŅėĴȮĨŅĴĸņħńĭȮħńĚĳŅıĪňŗ / 

 
ĳŅıĪňŗȮ/ȮěņĬĺĬĮƙĺĵěņŐĬĔĶŅĵŏħŊŀĬȮħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĮƖȮ0341 
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ěŜŅĬĺĬĮƙĺĵěŜŅŐĬĔĨŅĴĶŅĵŏħŊŀĬȮħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĮƖȮ0341

ĔĸŋƞĴőĶėĪŅĚŏħŇĬľŅĵŒě

ĔĸŋƞĴőĶėľńĺŒěľĸŀħŏĸŊŀħŐĸŃ
ĽĴŀĚŀŋħĨńĬĕŅħŏĸŊŀħ

ĔĸŋƞĴőĶėĨŅŀńĔŏĽĭ

ĔĸŋƞĴőĶėįŇĺľĬńĚŀńĔŏĽĭ

Īňŗ őĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻ ěņĬĺĬįŌƟĮƙĺĵȮ
&ĶŅĵ' 

ŀńĨĶŅĮƙĺĵĨƞŀŐĽĬ
ĮĶŃĝŅĔĶ 

1 ĔĸŋƞĴőĶėĪŅĚŏħŇĬľŅĵŒěȮ 2,741,931 4,191,20 
őĶėĮŀħŀŋħĔńŘĬŏĶŊŘŀĶńĚȮ&COPD' 836,852 1,279,18 
őĶėľŀĭľŊħȮ&Asthma' 50,943 77,87 
őĶėĮŀħŀńĔŏĽĭȮ&Pneumonia' 270,246 413,09 
œĕƟľĺńħŒľĠƞȮ&Influenza' 120,538 184,25 
őĶėėŀŀńĔŏĽĭ-ĪŀĬĞŇĸŀńĔŏĽĭŏĜňĵĭıĸńĬȮ&Acute pharyngitis' 887,686 1,356,88 
őĶėěĴŌĔŀńĔŏĽĭŏĶŊŘŀĶńĚ&Chronic rhinitis' 42,419 64,84 
őĶėľĸŀħĸĴŀńĔŏĽĭȮ&Bronchitis' 533,247 815,10 

2 ĔĸŋƞĴőĶėĔĸŋƞĴőĶėľńĺŒěľĸŀħŏĸŊŀħŐĸŃĽĴŀĚŀŋħĨńĬĕŅħŏĸŊŀħȮ 944,116 1,443,14 
őĶėľńĺŒěĕŅħŏĸŊŀħȮ&Acute Ischemic Heart Disease' 13,879 21,21 
őĶėľĸŀħŏĸŊŀħĽĴŀĚȮ&Stroke' 930,237 1,421,92 

3 ĨŅŀńĔŏĽĭ 1,249,610 1,910,10 
4 įŇĺľĬńĚŀńĔŏĽĭ 1,822,777 2,786,22 
3, ĴŃŏĶŖĚĮŀħ 122,030 186,53 
4, ĔĸŋƞĴőĶėŀŊŗĬȮŕȮ 245 0,37 

ĶĺĴĪńŘĚľĴħ 6,880,709 10,517,56 
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ŏĴŊŗŀıŇěŅĶĦŅěņĬĺĬįŌƟĮƙĺĵěņŐĬĔĨŅĴĶŅĵĔĸŋƞĴŀŅĵŋȮħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻȮĮƖȮ0341Ȯ
ŒĬıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ/Ȯ+Ȯ/1ȮıĭĺƞŅȮĔĸŋƞĴŀŅĵŋĪňŗĮƙĺĵħƟĺĵőĶėĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻĽŌĚĽŋħȮėŊŀȮĔĸŋƞĴŀŅĵŋȮ
4.ȮĮƖĕŉŘĬœĮȮĶŀĚĸĚĴŅȮėŊŀȮĔĸŋƞĴŀŅĵŋȮ33+37ȮĮƖȮĔĸŋƞĴŀŅĵŋȮ3.+32ȮĮƖȮĔĸŋƞĴŀŅĵŋȮ23+27ȮĮƖȮŐĸŃĔĸŋƞĴŀŅĵŋȮ3+7ȮĮƖȮ
ĨŅĴĸņħńĭȮ 
Ȯ ĮƤĠľŅěŅĔİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ&PM2.5'ȮĩŊŀŏĮƦĬĮƤĠľŅĪňŗĽņėńĠĕŀĚĮĶŃŏĪĻœĪĵȮ
ŏĬŊŗŀĚěŅĔĴňĽĩŅĬĔŅĶĦƢȮPM2.5ȮŏĔŇĬėƞŅĴŅĨĶģŅĬĪŋĔĮƖȮŐĸŃŀŅěĽƞĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĮĶŃĝŅĝĬŒĬıŊŘĬĪňŗȮ
őħĵŏĜıŅŃŒĬĮĶŃĝŅĝĬĔĸŋƞĴŏĽňŗĵĚĪńŘĚŏħŖĔȮľĠŇĚĨńŘĚėĶĶĳƢȮįŌƟĽŌĚŀŅĵŋȮŐĸŃįŌƟĪňŗĴňőĶėĮĶŃěņĨńĺȮŏĝƞĬȮőĶėĶŃĭĭĪŅĚŏħŇĬ
ľŅĵŒěȮľŀĭľŊħȮŏĮƦĬĨƟĬȮĞŉŗĚıĭĺƞŅĮĶŃĝŅĝĬĔĸŋƞĴŏĽňŗĵĚŒĬıŊŘĬĪňŗŏĽňŗĵĚĴĸıŇļĪŅĚŀŅĔŅĻȮŒĬȮ16ȮěńĚľĺńħȮĪňŗŀŅěœħƟȮȮȮȮ
ĶńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĮƤĠľŅȮPM2.5ȮěŅĔģŅĬĕƟŀĴŌĸ HDCȮĕŀĚĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕȮĮƖȮ0341ȮĩŉĚ
ĮĶŃĴŅĦȮ/3ȮĸƟŅĬėĬȮ&ěŅĔĮĶŃĝŅĝĬĪńŘĚľĴħȮ16,7.7,0.2ȮėĬ'ȮėŇħŏĮƦĬĶƟŀĵĸŃȮ16,70ȮőħĵıĭĔĸŋƞĴįŌƟĽŌĚŀŅĵŋȮ4.Ȯ
ĮƖĕŉŘĬœĮȮĽŌĚĽŋħĩŉĚȮ4,545,70.ȮėĬȮĶŀĚĸĚĴŅȮėŊŀȮĔĸŋƞĴįŌƟĴňőĶėĮĶŃěņĨńĺȮěņĬĺĬȮ1,4/4,2.0ȮėĬȮĔĸŋƞĴŏħŖĔŀŅĵŋȮȮȮȮȮȮȮȮȮȮȮȮ
3+7ȮĮƖȮěņĬĺĬȮ0,125,274ȮėĬȮĔĸŋƞĴŏħŖĔŀŅĵŋȮ.+2ȮĮƖȮěņĬĺĬȮ0,.25,/31ȮėĬȮŐĸŃĔĸŋƞĴľĠŇĚĨńŘĚėĶĶĳƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ěņĬĺĬȮ144,074ȮėĬȮĨŅĴĸņħńĭȮȮ 
 
0,0ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻĪńŘĚŒĬŐĸŃ  
     ĨƞŅĚĮĶŃŏĪĻȮ 

ŏĬŊŗŀĚěŅĔĔŅĶĻŉĔļŅĺŇěńĵħƟŅĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĴĸıŇļŒĬŀŅĔŅĻĴňŏĮƦĬěņĬĺĬĴŅĔŐĸŃœħƟȮȮȮȮȮȮȮȮȮȮ
ĴňĔŅĶĻŉĔļŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚĵŅĺĬŅĬȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔŅĶĻŉĔļŅĺŇěńĵħƟŅĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĔŅĶ
ĽńĴįńĽĴĸıŇļŒĬŀŅĔŅĻĬńŘĬȮœħƟĴňĔŅĶĻŉĔļŅĺŇěńĵĴŅŏĮƦĬŏĺĸŅĴŅĔĔĺƞŅȮ50 ĮƖȮŐĸƟĺȮĨńŘĚŐĨƞŏľĨŋĔŅĶĦƢȮLondon smog 
ŒĬĮƖȮė,Ļ,Ȯ1952ȮĞŉŗĚėŅħĺƞŅĴňįŌƟŏĽňĵĝňĺŇĨĴŅĔĩŉĚĮĶŃĴŅĦȮ12*000 ĶŅĵȮ&Davis et al,, 0..0'ȮħńĚĬńŘĬ ĔŅĶĪĭĪĺĬ
ĚŅĬĻŉĔļŅĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĞŉŗĚœħƟĶĺĭĶĺĴŐĸŃĶŅĵĚŅĬŒĬŏŀĔĽŅĶĜĭńĭĬňŘœħƟěņĔńħĕŀĭŏĕĨĕŀĚĔŅĶĽŊĭėƟĬŏĜıŅŃ
ĔŅĶĻŉĔļŅĪňŗŒĝƟĺŇīňĪŅĚĶŃĭŅħĺŇĪĵŅŏĪƞŅĬńŘĬȮŏĬŊŗŀĚěŅĔŏĮƦĬĺŇīňĪňŗĬņįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŒĬĶŌĮŐĭĭĕŀĚȮdoes+
response function œĮŒĝƟĨƞŀŒĬĔŅĶėŅħĔŅĶĦƢȮ&prediction'ȮįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬŒĬŀĬŅėĨŏĬŊŗŀĚěŅĔĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻȮ&Gosling et al,, 0..7; Sujaritpong et al,, 0./2'ȮĽņľĶńĭĔŅĶĽńĴįńĽĴĸıŇļŒĬ
ŀŅĔŅĻĪňŗĶŅĵĚŅĬŒĬŏŀĔĽŅĶĜĭńĭĬňŘŏĬƟĬĪňŗĔŅĶĽńĴįńĽĔńĭĴĸıŇļĪŅĚŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶȮ&outdoor air 
pollutants'ȮĞŉŗĚœĴƞĶĺĴĩŉĚĔŅĶĽńĴįńĽĴĸıŇļĪŅĚŀŅĔŅĻĪňŗĮĸƞŀĵěŅĔőĶĚĚŅĬŀŋĨĽŅľĔĶĶĴŐĸŃĴĸıŇļĪŅĚŀŅĔŅĻ
ĳŅĵŒĬŀŅėŅĶȮ&indoor air pollutants'Ȯ 

ĔŅĶĽŊĭėƟĬĔŅĶĻŉĔļŅĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĞŉŗĚĨňıŇĴıƢŏĮƦĬĳŅļŅŀńĚĔķļœħƟĴŅěŅĔģŅĬĕƟŀĴŌĸȮPubMedȮ
CentralȮĵƟŀĬľĸńĚĔĸńĭœĮȮ10ȮĮƖȮ&ı,Ļ,Ȯ2555+2564 ľĶŊŀȮė,Ļ,Ȯ2012+2021'ȮħńĚĪňŗĔĸƞŅĺŐĸƟĺĺƞŅĚŅĬĻŉĔļŅĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚĴňŏĮƦĬěņĬĺĬĴŅĔȮĔŅĶĪĭĪĺĬŒĬėĶńŘĚĬňŘěŉĚŏĬƟĬĪňŗĭĪėĺŅĴĮĶŃŏĳĪĪĭĪĺĬĺĶĶĦĔĶĶĴȮ&review 
articles'ȮĪňŗœħƟĶĺĭĶĺĴĔŅĶĻŉĔļŅĪňŗĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĴĸıŇļĪŅĚŀŅĔŅĻěŅĔĚŅĬĻŉĔļŅĺŇěńĵ
ĪňŗŏėĵĨňıŇĴıƢĔƞŀĬľĬƟŅĬňŘŐĸŃĬņŏĽĬŀőħĵŀŅěŒĝƟĪńŘĚŐĭĭĺŇīňıĶĶĦĬŅȮ&descriptive review'ȮŐĸŃ-ľĶŊŀŐĭĭŏĝŇĚ
ĮĶŇĴŅĦőħĵĔŅĶŒĝƟĺŇīňĪŅĚĽĩŇĨŇĪňŗŏĶňĵĔĺƞŅȮmeta+analysis ŒĬĔŅĶĮĶŃĴŅĦėƞŅįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĚŅĬĺŇěńĵĪňŗ
ŏĔňŗĵĺĕƟŀĚȮĭĪėĺŅĴĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗĽŊĭėƟĬěŃĨƟŀĚŏĮƦĬĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗœħƟĴŅěŅĔĔŅĶŒĝƟĺŇīňĽŊĭľŅ
ĕƟŀĴŌĸŀĵƞŅĚŏĮƦĬĶŃĭĭȮ&systematic review'ȮŏĪƞŅĬńŘĬȮőħĵėņĽņėńĠĪňŗŒĝƟŒĬĔŅĶĽŊĭėƟĬĔŅĶĻŉĔļŅįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıĪňŗŏĔŇħěŅĔĔŅĶĽńĴįńĽĴĸıŇļĪŅĚŀŅĔŅĻȮœħƟŐĔƞȮreview, meta+analysis, air pollutionȮ&ľĶŊŀŐĪĬħƟĺĵ
ėņĺƞŅ ozone, particles, PM, NO2, SO2, CO',Ȯhealth &ľĶŊŀŐĪĬħƟĺĵėņĺƞŅȮmortality,  morbidity, 
respiratory, cardiovascularȮŐĸŃ birth'ȮȮĽƞĺĬĔŅĶĶĺĭĶĺĴĔŅĶĻŉĔļŅĪňŗĪņŒĬĮĶŃŏĪĻœĪĵȮŒĬĔŅĶĽŊĭėƟĬěŅĔ
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ģŅĬĕƟŀĴŌĸœħƟŒĝƟėņĽņėńĠĨŅĴĪňŗœħƟĔĸƞŅĺœĺƟŐĸƟĺȮŐĸŃŏıŇŗĴėņĺƞŅȮThailandȮŐĸŃ Bangkok ŏĕƟŅœĮȮŏĬŊŗŀĚěŅĔ
ĔŅĶĻŉĔļŅŒĬĮĶŃŏĪĻœĪĵĵńĚĴňœĴƞĴŅĔĬńĔȮĔŅĶĶĺĭĶĺĴĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚŒĬėĶńŘĚĬňŘěŉĚĨƟŀĚĔŅĶĽŊĭėƟĬĔŅĶĻŉĔļŅ
ĪńŘĚľĴħĪňŗĴňȮħńĚĬńŘĬěŉĚœħƟĨńħėņĽņėńĠȮreview ŐĸŃȮmeta+ analysis ŀŀĔœĮěŅĔĔŅĶĽŊĭėƟĬȮĽņľĶńĭĭĪėĺŅĴĪňŗ
ĨňıŇĴıƢŏĮƦĬĳŅļŅœĪĵŒĝƟĔŅĶĽŊĭėƟĬěŅĔȮsearch engine Google ScholarȮőħĵŒĝƟėņĽņėńĠŒĬĔŅĶĽŊĭėƟĬĽņľĶńĭ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĔŅĶĽńĴįńĽĴĸıŇļŒĬŀŅĔŅĻȮœħƟŐĔƞȮĴĸıŇļŀŅĔŅĻȮ&ľĶŊŀŐĪĬėņėƟĬľŅħƟĺĵėņĺƞŅȮ        
İŋƙĬĸŃŀŀĚȮőŀőĞĬ'*ȮĽŋĕĳŅıȮ&ľĶŊŀŐĪĬėņėƟĬľŅħƟĺĵėņĺƞŅȮĔŅĶĨŅĵȮĔŅĶĮƙĺĵȮőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮľńĺŒěȮ     
ľĸŀħŏĸŊŀħȮĨńŘĚėĶĶĳƢȮĪŅĶĔ'ȮŐĸŃȮœĪĵȮŐĸŃĝƞĺĚŏĺĸŅĕŀĚĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢėĶŀĭėĸŋĴĨńŘĚŐĨƞŀħňĨĪňŗįƞŅĬĴŅěĬĩŉĚ
ŏħŊŀĬĽŇĚľŅėĴȮı,Ļ,Ȯ2564Ȯ 
 

0,1ȮĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıőħĵĪńŗĺœĮĪňŗŏĔŇħěŅĔĴĸıŇļŒĬŀŅĔŅĻ 
ĴĸıŇļĪŅĚŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĪňŗĽņėńĠĪňŗĔƞŀŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıőħĵŏĜıŅŃĝĬŇħĪňŗĴňĔŅĶ

ĔņľĬħėƞŅĴŅĨĶģŅĬĴĸıŇļŒĬŀŅĔŅĻȮœħƟŐĔƞȮİŋƙĬĸŃŀŀĚŒĬŀŅĔŅĻȮ&particles'ȮĪńŘĚİŋƙĬĸŃŀŀĚĪňŗĴňĕĬŅħĬƟŀĵĔĺƞŅ
ľĶŊŀŏĪƞŅĔńĭȮ10ȮµmȮ&PM10'ȮŐĸŃİŋƙĬĸŃŀŀĚĕĬŅħĬƟŀĵĔĺƞŅľĶŊŀŏĪƞŅĔńĭȮ2,5 µmȮ&PM2.5'ȮőŀőĞĬȮ&O3'ȮėŅĶƢĭŀĬ
ĴŀĬĬŀĔœĞĨƢȮ&CO'ȮĞńĸŏĲŀĶƢœħŀŀĔœĞĨƢȮ&SO2'ȮŐĸŃȮœĬőĨĶŏěĬœħŀŀĔœĞĨƢȮ&NO2'ȮCurtis, Rea, Smith+Willis, 
Fenyves, & PanȮȮœħƟĶĺĭĶĺĴįĸĔŅĶĻŉĔļŅěŅĔĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĝƞĺĚĮƖȮė,Ļ,Ȯ1995+2005 ěņĬĺĬĮĶŃĴŅĦȮ
600 ĭĪėĺŅĴȮŐĸŃœħƟěńħĔĸŋƞĴįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĔŅĶĽńĴįńĽĴĸıŇļĪŅĚŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĪňŗ
ĽƞĚįĸĨƞŀĶŃĭĭĨƞŅĚŕȮŒĬĶƞŅĚĔŅĵŀŀĔŏĮƦĬȮ7ȮĔĸŋƞĴȮ&Curtis et al,, 0..4'ȮőħĵĴňĶŅĵĸŃŏŀňĵħőħĵĽńĚŏĕĮĕŀĚ
įĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮħńĚĬňŘ 

1) įĸĔĶŃĪĭĨƞŀĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 
ěŅĔĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅıĭĴňľĸńĔģŅĬĺƞŅĝĬŇħĕŀĚĴĸıŇļŒĬŀŅĔŅĻĪŋĔĨńĺĪňŗĴňĔŅĶĔņľĬħŏĮƦĬ        

ėƞŅĴŅĨĶģŅĬĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭŏĔŇħőĶėľŀĭľŊħȮőħĵĪňŗŏħŖĔŏĮƦĬĔĸŋƞĴŀŅĵŋĪňŗĴňėĺŅĴŏĽňŗĵĚĽŌĚĪňŗĽŋħŏĴŊŗŀŏĪňĵĭĔńĭ
ĮĶŃĝŅĔĶŒĬĝƞĺĚŀŅĵŋŀŊŗĬŕȮŒĬĔĸŋƞĴįŌƟĽŌĚŀŅĵŋıĭĺƞŅĔŅĶĽńĴįńĽĔńĭĴĸıŇļŒĬŀŅĔŅĻĽƞĚįĸŒľƟŏĔŇħĮƤĠľŅőĶėĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮœħƟŐĔƞȮőĶėľŀĭľŊħȮőĶėľĸŀħĸĴŀńĔŏĽĭȮőĶėĮŀħŀŋħĔńŘĬŏĶŊŘŀĶńĚȮ&chronic 
obstructiveȮpulmonary disease, COPD'ȮĬŀĔěŅĔőĶėŒĬĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗĔĸƞŅĺĴŅŐĸƟĺĵńĚĴňĔŅĶĻŉĔļŅ
ĪňŗıĭėĺŅĴĽńĴıńĬīƢĕŀĚĔŅĶĽńĴįńĽȮPM10,ȮNO2ȮŐĸŃȮCO ĪňŗĪņŒľƟěņĬĺĬįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅŒĬŐįĬĔĜŋĔŏĜŇĬȮ
&emergency room visits'ȮěŅĔĔŅĶĨŇħŏĝŊŘŀĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĽƞĺĬĭĬŏıŇŗĴĕŉŘĬȮĬŀĔěŅĔĬňŘ ŏħŖĔĪňŗĽńĴįńĽĔńĭȮO3Ȯ
ŐĸŃįŌƟŒľĠƞĪňŗĽńĴįńĽȮPM10ȮĽƞĚįĸĪņŒľƟŏĔŇħĔŅĶœŀŏĶŊŘŀĶńĚŐĸŃĔŅĶĴňŏĽĴľŃŏıŇŗĴĕŉŘĬȮ 

2) įĸĔĶŃĪĭĨƞŀĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħ 
ĝĬŇħĕŀĚĴĸıŇļŒĬŀŅĔŅĻĪňŗĴňĶŅĵĚŅĬĺƞŅĪņŒľƟŏĔŇħįĸĔĶŃĪĭĨƞŀĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħ œħƟŐĔƞȮ

PM10ȮPM2.5ȮO3ȮŐĸŃȮNO2ȮĬŀĔěŅĔěņĬĺĬįŌƟĨŅĵŐĸŃĮƙĺĵěŅĔőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ
&cardiovascular mortality and morbidity'ȮĪňŗŏıŇŗĴĽŌĚĕŉŘĬěŅĔĔŅĶĽńĴįńĽĴĸıŇļŏľĸƞŅĬňŘȮőĶėľĶŊŀĳŅĺŃŀŅĔŅĶĪňŗ
ŏĜıŅŃŏěŅŃěĚŒĬĶŃĭĭĬňŘȮœħƟŐĔƞȮľńĺŒěĺŅĵȮ&heart attack'ȮĔĸƟŅĴŏĬŊŘŀľńĺŒěĕŅħŏĸŊŀħȮ&myocardial infarction'Ȯ
őĶėľĸŀħŏĸŊŀħľńĺŒěȮ&coronary heart disease'ȮĳŅĺŃľńĺŒěŏĨƟĬįŇħěńĚľĺŃȮ&cardiac arrhythmias'ȮőĶėľńĺŒě
ĕŅħŏĸŊŀħȮ&ischemic heart disease'ȮőĶėľĸŀħŏĸŊŀħĽĴŀĚȮ&stroke'ȮľĸŀħŏĸŊŀħŐħĚŐĕŖĚȮ&atherosclerosis'Ȯ 

3) įĸĔĶŃĪĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴŃŏĶŖĚ 
ěŅĔįĸĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅıĭĺƞŅȮĔŅĶĽńĴįńĽĴĸıŇļŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶ

ŏĔŇħőĶėĴŃŏĶŖĚŒĬĮŀħ 
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4) įĸĔĶŃĪĭĨƞŀĶŃĭĭĽŊĭıńĬīŋƢŐĸŃĔŅĶıńĥĬŅĕŀĚĪŅĶĔŒĬėĶĶĳƢ 
     ĝĬŇħĕŀĚĴĸıŇļŒĬŀŅĔŅĻĪňŗȮıĭĺƞŅ ĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏĔŇħėĺŅĴįŇħĮĔĨŇĨƞŀĶŃĭĭĽŊĭıńĬīŋƢŐĸŃ

ĔŅĶıńĥĬŅĕŀĚĪŅĶĔŒĬėĶĶĳƢȮœħƟŐĔƞȮCO SO2 NO2 PM10ȮŐĸŃȮPM2.5ȮőħĵėĺŅĴįŇħĮĔĨŇĪňŗıĭœħƟŐĔƞȮĔŅĶĨŅĵ
ĕŀĚĪŅĶĔȮpre+term birth ŐĸŃĬŘņľĬńĔĪŅĶĔŐĶĔėĸŀħĨŗņȮ&low birth weight'ȮĔŅĶįŇħĮĔĨŇĕŀĚĪŅĶĔŐĶĔ
ėĸŀħȮœħƟŐĔƞȮėĺŅĴįŇħĮĔĨŇĕŀĚľńĺŒěȮ&congenital heart defects'ȮĮŅĔŐľĺƞĚŏıħŅĬőľĺƞȮ&cleft lip with or 
without cleft palate'ȮŏĮƦĬĨƟĬȮěŅĔĔŅĶĶĺĭĶĺĴĔŅĶĻŉĔļŅĺŇěńĵĩŉĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĔŅĶĽńĴįńĽ
İŋƙĬĸŃŀŀĚȮRuckerl, Schneider, Breitner, Cyrys, & Peters &Ruckerl et al,, 0.//'ȮıĭĺƞŅŏĶŇŗĴĴňĚŅĬĺŇěńĵ
ěņĬĺĬľĬŉŗĚĻŉĔļŅľŅėĺŅĴĽńĴıńĬīƢĕŀĚėŋĦĳŅıĬŘņŏĝŊŘŀĪňŗĸħĸĚľĶŊŀėĺŅĴįŇħĮĔĨŇĨƞŅĚȮŕȮĕŀĚĽŏĮƕĶƢĴȮŏĴŊŗŀŏıĻĝŅĵ
ĴňĔŅĶĽńĴįńĽĔńĭĴĸıŇļŒĬŀŅĔŅĻȮŐĨƞįĸěŅĔĔŅĶĻŉĔļŅĺŇěńĵŏľĸƞŅĬňŘĔŖĵńĚœĴƞĽŅĴŅĶĩĬņœĮĽŌƞĕƟŀĽĶŋĮĪňŗĝńħŏěĬœħƟ 

5) įĸĔĶŃĪĭĨƞŀĶŃĭĭĮĶŃĽŅĪ 
ĴňĔŅĶĻŉĔļŅĺŇěńĵľĸŅĵĝŇŘĬĪňŗıĭĺƞŅĔŅĶĽńĴįńĽĴĸıŇļŒĬŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĽƞĚįĸŒľƟŏĔŇħėĺŅĴŏĽňŗĵĚ

ĪňŗŏıŇŗĴĴŅĔĕŉŘĬĨƞŀėĺŅĴįŇħĮĔĨŇĕŀĚĶŃĭĭĮĶŃĽŅĪŐĸŃĮƤĠľŅĪŅĚěŇĨȮŏĝƞĬȮĔŅĶĻŉĔļŅŒĬĮĶŃŏĪĻŀŇĨŅĸňȮıĭĺƞŅȮįŌƟĪňŗ
ĴňŐĬĺőĬƟĴŏĔŇħŀŅĔŅĶĮĺħľńĺŏĔŇħŀŅĔŅĶĭƞŀĵĕŉŘĬŏĴŊŗŀȮCO ŐĸŃȮNO2ȮȮĴňĶŃħńĭĽŌĚĕŉŘĬȮ&Nattero & Enrico, /774'Ȯ
ŀňĔĔŅĶĻŉĔļŅľĬŉŗĚıĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŏĔŇħőĶėěŇĨŏĳĪŐĭĭȮschizophrenia ŒĬŏħŖĔĮĶŃŏĪĻŏħĬĴŅĶƢė
ĔńĭĔŅĶĽńĴįńĽĶŃħńĭĕŀĚŏĭĬĞňĬȮ&benzene'ȮŐĸŃȮCO ĪňŗĽŌĚĕŉŘĬĪňŗĴňŐľĸƞĚĔņŏĬŇħěŅĔĔŅĶěĶŅěĶȮ&traffic 
pollution'Ȯ&Pedersen et al,, 0..2' 

6) įĸĔĶŃĪĭĨƞŀĔŅĶŏĽňĵĝňĺŇĨ 
ĴňĔŅĶĻŉĔļŅįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĴĸıŇļŒĬŀŅĔŅĻŏĮƦĬěņĬĺĬĴŅĔĪňŗıĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮȮȮȮȮ

ĔŅĶĨŅĵĪňŗĽŌĚĕŉŘĬĞŉŗĚŏĔŇħěŅĔĔŅĶĽńĴįńĽĔńĭĶŃħńĭĴĸıŇļŒĬŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĪňŗĽŌĚĕŉŘĬȮĔŅĶĻŉĔļŅŏľĸƞŅĬňŘ
ėĶŀĭėĸŋĴŒĬľĸŅĵıŊŘĬĪňŗĪńŗĺőĸĔȮĪńŘĚĪĺňĮŀŏĴĶŇĔŅȮĵŋőĶĮȮĶĺĴĪńŘĚĭŅĚĮĶŃŏĪĻŒĬĪĺňĮŏŀŏĝňĵȮœħƟŐĔƞȮĮĶŃŏĪĻěňĬȮőħĵ
ĽŅŏľĨŋĔŅĶĨŅĵȮ&cause of deaths'ȮĪňŗıĭĺƞŅĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶĽńĴįńĽĴĸıŇļŒĬŀŅĔŅĻœħƟŐĔƞȮnon+external 
causesȮ&ĽŅŏľĨŋŀŊŗĬŕȮĪńŘĚľĴħĵĔŏĺƟĬěŅĔŀŋĭńĨŇŏľĨŋ'ȮĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮŏĭŅľĺŅĬȮ
ĽŅŏľĨŋĔŅĶĨŅĵĪńŘĚľĴħĕŀĚĪŅĶĔŐĶĔŏĔŇħȮ&neonatal deaths of all causes'ȮŐĸŃĪŅĶĔĪňŗĨŅĵěŅĔĽŅŏľĨŋőĶė
ŒĬĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 

7) įĸĔĶŃĪĭĨƞŀĔŅĶĨŇħŏĝŊŘŀ 
įĸěŅĔĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅıĭĺƞŅĔŅĶĽńĴįńĽĔńĭĴĸıŇļŒĬŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶĪņŒľƟŀńĨĶŅĔŅĶȮȮȮ

ĨŇħŏĝŊŘŀĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĽŌĚĕŉŘĬȮőħĵőĶėĨŇħŏĝŊŘŀŒĬĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶĽńĴįńĽĴĸıŇļ
ŒĬŀŅĔŅĻĳŅĵĬŀĔŀŅėŅĶȮœħƟŐĔƞȮőĶėœĕƟľĺńħŒľĠƞȮ&influenza'ȮĔĸŋƞĴŀŅĔŅĶȮcroup ĞŉŗĚĪņŒľƟŏĔŇħĔŅĶŀŋħĔńŘĬ
ĪŅĚŏħŇĬľŅĵŒěĽƞĺĬĭĬŒĬŏħŖĔȮĔŅĶĨŇħŏĝŊŘŀĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĽƞĺĬĭĬȮĮŀħŀńĔŏĽĭȮ&pneumonia'ȮŐĸŃȮ
Coccidioidomycosis ĞŉŗĚŏĔŇħěŅĔĔŅĶĨŇħŏĝŊŘŀĶŅĝĬŇħȮCoccidioides 
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2,4ȮŏėĶŊŗŀĚĴŊŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻ 
ĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻȮ&PM10, PM2.5, NO2, SO2, O3ȮŐĸŃȮCO'ȮľĶŊŀĮƤěěńĵ

ĪŅĚĽŇŗĚŐĺħĸƟŀĴŀŊŗĬȮŕȮĽŅĴŅĶĩĮĶŃŏĴŇĬőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĶŃĭŅħĺŇĪĵŅŐĸŃĽĴĔŅĶĪŅĚĽĩŇĨŇĕńŘĬĽŌĚȮőħĵĽŅĴŅĶĩ
ĮĶŃŏĴŇĬœħƟĪńŘĚįĸĔĶŃĪĭŒĬĶŃĵŃĽńŘĬȮ&ĝńŗĺőĴĚȮĺńĬȮľĶŊŀĽńĮħŅľƢ'ȮŐĸŃįĸĔĶŃĪĭŒĬĶŃĵŃĵŅĺȮ&ĮƖ'ȮŐĨƞěņŏĮƦĬĨƟŀĚŒĝƟ
ĺŇīňĔŅĶĮĶŃŏĴŇĬĪňŗŐĨĔĨƞŅĚĔńĬȮĔĸƞŅĺėŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭŒĬĶŃĵŃĽńŘĬȮ&Short+term Effects'ȮěŃŒĝƟĕƟŀĴŌĸ 
ĶŅĵĝńŗĺőĴĚȮĶŅĵĺńĬȮľĶŊŀĶŅĵĽńĮħŅľƢȮ&ĽņľĶńĭĪńŘĚĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻŐĸŃĕƟŀĴŌĸĽŋĕĳŅı'ȮĪňŗŏĔŖĭĶĺĭĶĺĴŏĮƦĬĮĶŃěņ
őħĵľĬƞĺĵĚŅĬĪňŗŏĔňŗĵĺĕƟŀĚȮŒĬĕĦŃĪňŗĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭŒĬĶŃĵŃĵŅĺȮ&Long+term Effects'ȮěņŏĮƦĬĨƟŀĚŀŅĻńĵ
ĕƟŀĴŌĸĪňŗĨŇħĨŅĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚĕŀĚŐĨƞĸŃĭŋėėĸŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬĞŉŗĚĬŇĵĴŒĝƟŏĮƦĬĕƟŀĴŌĸĶŅĵĮƖľĶŊŀĕƟŀĴŌĸĪŋĔȮŕȮ6 ŏħŊŀĬȮ
ĽņľĶńĭĪńŘĚĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻŐĸŃĕƟŀĴŌĸĽŋĕĳŅıȮĞŉŗĚĕƟŀĴŌĸĽŋĕĳŅıőħĵĪńŗĺœĮœħƟĴŅěŅĔĔŅĶĻŉĔļŅŐĭĭȮCohortȮ
ŀĵƞŅĚœĶĔŖĨŅĴĔŅĶĻŉĔļŅĬňŘěŃŏĬƟĬŏıňĵĚĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭŒĬĶŃĵŃĽńŘĬȮŏĬŊŗŀĚěŅĔĔŅĶĔņľĬħħńĝĬňĽŋĕĳŅıŀńĬ
ŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮěņŏĮƦĬĨƟŀĚŀŅĻńĵĕƟŀĴŌĸĶŃĵŃĽńŘĬŏıŊŗŀŐĽħĚĩŉĚįĸĔĶŃĪĭĕŀĚĴĸıŇļŀŅĔŅĻȮĦȮŏĺĸŅĬńŘĬȮ
ĪńŘĚĬňŘ ĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĶŃĵŃĽńŘĬĕŀĚĴĸıŇļŀŅĔŅĻĬńŘĬĴňĶŌĮŐĭĭĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅŐĨĔĨƞŅĚĔńĬŀŀĔœĮ
ĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚĕƟŀĴŌĸȮœħƟŐĔƞȮĶŌĮŐĭĭĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Design'ȮŐĸŃĶŌĮŐĭĭĔŅĶĻŉĔļŅ
ŐĭĭœĕĺƟŏĺĸŅĽņľĶńĭįŌƟĮƙĺĵŐĨƞĸŃĶŅĵȮ&Time Stratified Case+crossover Design' 
 

2,4,1 ĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Design' 
 ȮȮȮȮȮȮȮȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Regression Design'ȮŏĮƦĬĺŇīňĔŅĶĻŉĔļŅ
ĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗĬŇĵĴŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻŒĬĶŃĵŃĽńŘĬȮőħĵėņĬŉĚĩŉĚ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴĝƞĺĚŏĺĸŅȮħńĚĬńŘĬĮƤěěńĵŒħĪňŗœĴƞœħƟ
ŏĮĸňŗĵĬŐĮĸĚĨŅĴĝƞĺĚŏĺĸŅěŃœĴƞĬņĴŅıŇěŅĶĦŅŏĮƦĬĨńĺŐĮĶĔĺĬŏĴŊŗŀŒĝƟĺŇīňĺŇŏėĶŅŃľƢħƟĺĵĺŇīňĔŅĶħńĚĔĸƞŅĺȮŏĝƞĬȮŏıĻȮŀŅĵŋȮ
ıķĨŇĔĶĶĴĔŅĶĔŇĬȮıķĨŇĔĶĶĴĔŅĶĽŌĭĭŋľĶňŗȮŏĮƦĬĨƟĬȮĞŉŗĚŒĬĔŅĶĺŇŏėĶŅŃľƢŐĭĭŀĬŋĔĶĴŏĺĸŅěŃıŇěŅĶĦŅĨńĺŐĮĶĨŅĴȮŏĝƞĬȮ
ěņĬĺĬįŌƟĮƙĺĵĶŅĵĺńĬȮěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĶŅĵĺńĬȮŏĮƦĬĨƟĬȮŒľƟĴňĔŅĶĔĶŃěŅĵĨńĺŐĭĭĮƤĺĞŀĚėƢȮ&Poisson Distribution'ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
őħĵėĺŅĴĬƞŅěŃŏĮƦĬĕŀĚįŌƟĮƙĺĵľĶŊŀįŌƟŏĽňĵĝňĺŇĨĪňŗŏĔŇħĕŉŘĬȮĦȮĺńĬŒħȮŕȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶȮħńĚĨƞŀœĮĬňŘ 
 

ὴὶέὦώȠ‗
Ȧ

       ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&2,1' 

 
ěŅĔĽĴĔŅĶħńĚĔĸƞŅĺȮyȮėŊŀěņĬĺĬįŌƟĮƙĺĵľĶŊŀįŌƟŏĽňĵĝňĺŇĨȮĦȮĺńĬŒħȮŕȮŒĬĝŋħĕƟŀĴŌĸȮŐĸŃȮ˂ȮėŊŀȮěņĬĺĬįŌƟĮƙĺĵ

ľĶŊŀįŌƟŏĽňĵĝňĺŇĨĪňŗėŅħĺƞŅěŃŏĔŇħĕŉŘĬȮĦȮĺńĬŒħȮŕȮőħĵœħƟěŅĔĔŅĶŒĝƟŐĭĭěņĸŀĚĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŒĬĽĴĔŅĶĪňŗȮ0,2Ȯ
őħĵĪňŗěŅĔĽĴĔŅĶĪňŗȮ1ȮėƞŅȮȮ˂ěŃŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅȮħńĚĬńŘĬĨńĺŐĮĶŀŊŗĬȮŕȮĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅěŃĬņĴŅıŇěŅĶĦŅ
ŏĮƦĬĨńĺŐĮĶĔĺĬħƟĺĵȮŏĝƞĬȮŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬȮķħŌĔŅĸȮŏĮƦĬĨƟĬȮőħĵĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŀĬŋĔĶĴŏĺĸŅȮ&ĪňŗȮyȮĦȮĺńĬ
ŒħȮŕȮĴňĔŅĶĔĶŃěŅĵĨńĺŐĭĭĮƤĺĞŀĚėƢ'ȮŏıŊŗŀľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĮƤěěńĵħƟŅĬĽŇŗĚŐĺħĸƟŀĴŐĸŃĽŋĕĳŅıĽŅĴŅĶĩŒĝƟ
ĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 
ὰέὫὉὣ  ‌ ‍ὼ ‍ὼ ‍ὼ Ễ ‍ὼȮ  ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ&2,2'  
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ĞŉŗĚěŅĔĽĴĔŅĶħƟŅĬĭĬȮYtȮėŊŀěņĬĺĬįŌƟĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨȮĦȮĺńĬŒħȮŕȮŐĸŃȮE&Yt'ȮľĶŊŀȮȮ˂ėŊŀěņĬĺĬįŌƟĮƙĺĵĪňŗ
ėŅħĺƞŅěŃŏĔŇħĕŉŘĬȮĦȮĺńĬŒħȮŕȮ&E&Yt'ȮœħƟěŅĔĔŅĶŀīŇĭŅĵőħĵĨńĺŐĮĶȮV/*ȮV0*ȮV1*ȮV2*ź*VlȮŒĬĽĴĔŅĶȮ&2,2'ȮŐĸŃß1,Ȯ
ß0*Ȯß1*ź*ßlȮȮėŊŀėƞŅĽńĴĮĶŃĽŇĪīŇśĕŀĚĨńĺŐĮĶȮX/, X0, X1*ź*VlȮĨŅĴĸņħńĭ 

őħĵĪńŗĺœĮĨńĺŐĮĶĔĺĬĪňŗĬņĴŅŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅȮœħƟŐĔƞȮķħŌĔŅĸȮĺńĬĕŀĚĽńĮħŅľƢȮ
ŐĸŃĺńĬľĵŋħĬńĔĕńĨķĔļƢȮŏĬŊŗŀĚěŅĔĮƤěěńĵħńĚĔĸƞŅĺěŃĴňŀŇĪīŇıĸĨƞŀěņĬĺĬĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨȮĔĸƞŅĺėŊŀŒĬĺńĬĪņ
ĔŅĶĮĔĨŇěņĬĺĬįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŀŅěěŃĴŅĔĔĺƞŅŒĬĺńĬŏĽŅĶƢȮĺńĬŀŅĪŇĨĵƢȮľĶŊŀĺńĬľĵŋħĬńĔĕńĨķĔļƢȮ
ħńĚĬńŘĬĮƤěěńĵħńĚĔĸƞŅĺěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅħƟĺĵȮľĸńĚěŅĔŒĝƟĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅŐĸƟĺȮ
ěņŏĮƦĬĨƟŀĚĴňĔŅĶıŇěŅĶĦŅėĺŅĴŏľĴŅŃĽĴĕŀĚŐĭĭěņĸŀĚħƟĺĵȮőħĵĔŅĶıŇěŅĶĦŅěŅĔėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅėĺŅĴ
ėĸŅħŏėĸŊŗŀĬȮ&Residual'ȮĔńĭėƞŅėŅħĔŅĶĦƢȮ&ėƞŅĪňŗŀīŇĭŅĵőħĵĨńĺŐĮĶȮX ŒĬĽĴĔŅĶȮ&2,2'ȮĞŉŗĚėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔěņĬĺĬįŌƟĮƙĺĵľĶŊŀįŌƟŏĽňĵĝňĺŇĨěĶŇĚȮ&ěŅĔĕƟŀĴŌĸěĶŇĚĪňŗĴň'ȮĸĭěņĬĺĬįŌƟĮƙĺĵľĶŊŀįŌƟŏĽňĵĝňĺŇĨĪňŗŀīŇĭŅĵ
őħĵĨńĺŐĮĶȮX/, X0, X1*ź*VnȮȮ&ėƞŅėŅħĔŅĶĦƢ' 
 

2,4,2 ĔŅĶĻŉĔļŅŐĭĭœĕĺƟŏĺĸŅĽņľĶńĭįŌƟĮƙĺĵŐĨƞĸŃĶŅĵȮ&Time Stratified Case+crossover Design' 
ĔŅĶĻŉĔļŅŐĭĭȮCase+crossover DesignȮŏĮƦĬŀňĔĶŌĮŐĭĭľĬŉŗĚĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢ

ĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŒĬĶŃĵŃĽńŘĬȮĞŉŗĚŏĮƦĬĔŅĶĻŉĔļŅĪňŗĴňĔŅĶŏĮĶňĵĭŏĪňĵĭĔŅĶĶńĭĽńĴįńĽĪňŗ
ŏĔŇħĕŉŘĬŒĬĝƞĺĚŏĺĸŅĪňŗœħƟĶńĭįĸĔĶŃĪĭŐĸŃĝƞĺĚŏĺĸŅĪňŗœĴƞœħƟĶńĭįĸĔĶŃĪĭŒĬŐĨƞĸŃĭŋėėĸȮħńĚĬńŘĬ ĔŅĶĻŉĔļŅŐĭĭĬňŘěŉĚĴň
ĔŅĶėĺĭėŋĴĨńĺŐĮĶĔĺĬĕŀĚŐĨƞĸŃĭŋėėĸőħĵŀńĨőĬĴńĨŇȮŐĸŃėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĔŅĶ
ŏĮĶňĵĭŏĪňĵĭĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĪňŗıĭŒĬĝƞĺĚŏĺĸŅĪňŗœħƟĶńĭįĸĔĶŃĪĭĔńĭĝƞĺĚŏĺĸŅĪňŗœĴƞœħƟĶńĭįĸĔĶŃĪĭȮĞŉŗĚőħĵĪńŗĺœĮ
ŐĸƟĺĔŅĶĻŉĔļŅŐĭĭĬňŘŏľĴŅŃĽņľĶńĭĔŅĶĻŉĔļŅĪňŗĴňĸńĔļĦŃĔŅĶĶńĭĽńĴįńĽĮĶŇĴŅĦĴĸıŇļŀŅĔŅĻĕŀĚŐĨƞĸŃĭŋėėĸĪňŗĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚœħƟŀĵƞŅĚĶĺħŏĶŖĺŒĬĶŃĵŃŏĺĸŅŀńĬĽńŘĬȮŐĸŃőĶėĪňŗĽĬŒěŏĔŇħĕŉŘĬĪńĬĪňľĸńĚěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻ 

ĶŌĮŐĭĭĔŅĶĻŉĔļŅȮCase+crossoverȮDesignȮŒĝƟĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵőĸěŇĽĨŇĔĽƢŐĭĭȮ
Conditional Logistic Regression őħĵĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵőĸěŇĽĨŇĔĽƢĸńĔļĦŃĬňŘĽŅĴŅĶĩŏĮĶňĵĭŏĪňĵĭȮȮȮȮȮȮȮȮȮ
ĺńĬėĺĭėŋĴȮ&Control Day'ȮĔńĭĺńĬĪňŗŏĔŇħőĶėľĶŊŀĺńĬĪňŗĴňįĸĔĶŃĪĭŏĔŇħĕŉŘĬȮ&Case Day'ȮĴŅĔĔĺƞŅȮ1 ĺńĬĳŅĵŒĬĔĸŋƞĴ
ŏħňĵĺĔńĬȮ&Stratum'ȮŏıŊŗŀĔņěńħĨńĺŐĮĶĔĺĬĪňŗŏĔňŗĵĺĕƟŀĚȮĨńĺŀĵƞŅĚŏĝƞĬȮŒĬĔĶĦňĪňŗĴňĺńĬėĺĭėŋĴŏıňĵĚŐėƞȮ1ȮĺńĬȮ
ľĴŅĵėĺŅĴĺƞŅĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬĺńĬĪňŗȮtȮĪňŗĬŅĵȮĔȮœħƟĶńĭŐĸŃĴňįĸĔĶŃĪĭŏĔŇħĕŉŘĬȮ&Case Day'ȮěŃĬņĴŅ
ŏĮĶňĵĭŏĪňĵĭĔńĭĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĕŀĚĺńĬŀŊŗĬĪňŗĬŅĵȮĔȮœĴƞœħƟĶńĭįĸĔĶŃĪĭȮ&Control Day'ȮŏĮƦĬĨƟĬȮĞŉŗĚőħĵĪńŗĺœĮ
ŐĸƟĺĺńĬĪňŗœħƟĶńĭįĸĔĶŃĪĭŐĸŃĺńĬĪňŗŏĸŊŀĔĴŅŒĝƟŏĮƦĬĺńĬėĺĭėŋĴěŃŏĮƦĬĺńĬŏħňĵĺĔńĬĕŀĚĽńĮħŅľƢŒĬŏħŊŀĬŐĸŃĮƖŏħňĵĺĔńĬȮ
ŏĝƞĬȮĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬĺńĬěńĬĪĶƢĪņŒľƟĬŅĵȮĔȮĴňįĸĔĶŃĪĭŏĔŇħĕŉŘĬȮěŃĬņĴŅŏĮĶňĵĭŏĪňĵĭĔńĭĮĶŇĴŅĦĔŅĶĶńĭ
ĽńĴįńĽŒĬĺńĬěńĬĪĶƢĕŀĚĽńĮħŅľƢŀŊŗĬȮŕȮŒĬŏħŊŀĬŏħňĵĺĔńĬĕŀĚĮƖĬńŘĬȮŕȮĪňŗœĴƞĴňįĸĔĶŃĪĭȮŏĮƦĬĨƟĬȮĞŉŗĚĔŅĶŒĝƟĶŌĮŐĭĭĔŅĶ
ėĺĭėŋĴħńĚĔĸƞŅĺěŃĴňĔŅĶėĺĭėŋĴĮƤěěńĵŒĬŏĝŇĚĕŀĚŏĺĸŅȮĺńĬĕŀĚĽńĮħŅľƢȮŐĸŃķħŌĔŅĸȮĶĺĴĪńŘĚĮƤěěńĵĽƞĺĬĭŋėėĸőħĵ
ŀńĨőĬĴńĨŇȮŏĬŊŗŀĚěŅĔŏĮƦĬĔŅĶŏĮĶňĵĭŏĪňĵĭĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬėĬŏħňĵĺĔńĬȮŐĨƞŏĺĸŅĪňŗĶńĭĽńĴįńĽĨƞŅĚĔńĬ 

ĨŅĴľĸńĔĔŅĶĽńĬĬŇļģŅĬȮ&Assumption'ȮĕŀĚĔŅĶĻŉĔļŅĶŌĮŐĭĭȮCase+crossoverȮDesign őħĵĪńŗĺœĮ
ŐĸƟĺȮĝƞĺĚŏĺĸŅĪňŗœħƟĶńĭįĸĔĶŃĪĭȮ1 ĝƞĺĚȮěŃĴňȮ3 ľĶŊŀȮ4ȮĝƞĺĚŏĺĸŅėĺĭėŋĴȮĔĸƞŅĺėŊŀȮĩƟŅĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬȮȮȮȮȮȮ
ĺńĬěńĬĪĶƢĪņŒľƟĴňįĸĔĶŃĪĭȮ&ĺńĬĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸľĶŊŀĺńĬĪňŗŏĽňĵĝňĺŇĨĕŉŘĬŀĵŌƞĔńĭĕƟŀĴŌĸ'ȮŏĔŇħĕŉŘĬĔńĭĬŅĵȮĔȮ
ħńĚĬńŘĬȮĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĕŀĚĬŅĵȮĔȮŒĬĺńĬěńĬĪĶƢŀŊŗĬȮŕȮŒĬŏħŊŀĬĬńŘĬȮŕȮĕŀĚĮƖŏħňĵĺĔńĬȮěŃĬņĴŅŒĝƟŏĮƦĬĝƞĺĚ
ŏĺĸŅėĺĭėŋĴȮĞŉŗĚěŃĴňȮ3 ľĶŊŀȮ4 ĽńĮħŅľƢŒĬŐĨƞĸŃŏħŊŀĬȮľĶŊŀĩƟŅĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬĺńĬĻŋĔĶƢĪņŒľƟĴňįĸĔĶŃĪĭŏĔŇħ
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ĕŉŘĬĔńĭĬŅĵȮĕȮħńĚĬńŘĬȮĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽŒĬĺńĬĻŋĔĶƢŀŊŗĬȮŕȮŒĬŏħŊŀĬĬńŘĬȮŕȮĕŀĚĮƖŏħňĵĺĔńĬȮěŃĬņĴŅŒĝƟŏĮƦĬĝƞĺĚ
ŏĺĸŅėĺĭėŋĴĕŀĚĬŅĵȮĕȮŏĮƦĬĨƟĬȮħńĚĬńŘĬŒĬȮ1 Stratum ěŃĮĶŃĔŀĭœĮħƟĺĵĺńĬĪňŗŏĔŇħįĸĔĶŃĪĭȮ&Case Day'ȮěņĬĺĬȮ
1ȮĺńĬȮŐĸŃĺńĬėĺĭėŋĴȮ&Control Day'ȮěņĬĺĬ 3 ů 4 ĺńĬȮĪňŗěŃĬņœĮĺŇŏėĶŅŃľƢħƟĺĵȮConditional Logistic 
RegressionȮőħĵėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢőĸěŇĽĨŇĔĽƢŐĭĭĬňŘȮŐĽħĚŀŀĔĴŅŒĬĶŌĮȮOdds Ratio 
&ORs' 
 

2,5ȮĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļĪŅĚŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŐĽħĚħƟĺĵ 
ȮȮȮȮȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ&Relative Risk'ȮȮ 
 ėĺŅĴĽńĴıńĬīƢĶŃĵŃĽńŘĬĶŃľĺƞŅĚĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮĴňĔŅĶĻŉĔļŅŒĬľĸŅĵ
ıŊŘĬĪňŗĪńŗĺőĸĔȮŏĝƞĬȮŀŏĴĶŇĔŅȮěňĬȮĽĺňŏħĬȮœĪĵȮŏĮƦĬĨƟĬȮőħĵĨńĺĝňŘĺńħĕŀĚĔŅĶŏĔŇħőĶėĪňŗĬņĴŅŒĝƟŒĬĔŅĶĻŉĔļŅĽƞĺĬŒľĠƞȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĮƦĬĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨȮĕƟŀĴŌĸĔŅĶĬŀĬőĶĚıĵŅĭŅĸȮŐĸŃĕƟŀĴŌĸĔŅĶŒĝƟĭĶŇĔŅĶľƟŀĚĜŋĔŏĜŇĬȮ&ŐįĬĔįŌƟĮƙĺĵĬŀĔ'ȮŏĮƦĬĨƟĬȮ
įĸĕŀĚĔŅĶĻŉĔļŅıĭĺƞŅĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŏĔŇħőĶėŏĝŇĚŏĽƟĬȮ&Linear'ȮĔĸƞŅĺėŊŀȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŏĴŊŗŀĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŏıŇŗĴĕŉŘĬȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĔŇħőĶėȮœĴƞĺƞŅěŃŏĮƦĬėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨȮ
ľĶŊŀėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅŒĬőĶĚıĵŅĭŅĸħƟĺĵőĶėĨƞŅĚȮŕȮěŃŏıŇŗĴĕŉŘĬȮĞŉŗĚėƞŅėĺŅĴŏĽňŗĵĚěŅĔĔŅĶĻŉĔļŅĬńŘĬ
ŐĽħĚŒĬĶŌĮĕŀĚėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ&Relative Risk8ȮRR'ȮľĶŊŀȮŀńĨĶŅĽƞĺĬŀŀħȮ&OR'ȮĞŉŗĚŏĮƦĬėƞŅĪňŗĭƞĚĭŀĔėĺŅĴŏĽňŗĵĚĪňŗ
ŏĮĸňŗĵĬŐĮĸĚœĮĨƞŀľĬƞĺĵėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŏĮĸňŗĵĬœĮȮĞŉŗĚĬŇĵĴŒĝƟĨƞŀȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ
ľĶŊŀĨƞŀȮ1 ėƞŅıŇĽńĵĶŃľĺƞŅĚėĺŀœĪĸƢȮ&Interquartile Range8ȮIQR'Ȯ&ėƞŅėĺŀœĪĸƢĪňŗȮ3 ů ėƞŅėĺŀœĪĸƢĪňŗȮ1'ȮĪňŗŏıŇŗĴĕŉŘĬȮ 

ĪńŘĚĬňŘȮįĸĪňŗœħƟěŅĔĔŅĶĻŉĔļŅěŃŏĮƦĬȮRR ľĶŊŀ ORȮĕŉŘĬŀĵŌƞĔńĭĶŌĮŐĭĭĕŀĚĔŅĶĻŉĔļŅȮĔĸƞŅĺėŊŀȮįĸĸńıīƢěŃŏĮƦĬȮ
RRȮŏĴŊŗŀĶŌĮŐĭĭĔŅĶĻŉĔļŅŏĮƦĬŐĭĭŀĬŋĔĶĴŏĺĸŅȮŒĬĕĦŃĪňŗȮOR ŏĔŇħěŅĔĔŅĶĻŉĔļŅŐĭĭœĕĺƟŏĺĸŅĽņľĶńĭįŌƟĮƙĺĵŐĨƞĸŃ
ĶŅĵȮŀĵƞŅĚœĶĔŖĨŅĴĪńŘĚȮRR ľĶŊŀȮORȮĬńĭĺƞŅŏĮƦĬėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĔŅĶ
ĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻȮőħĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢŐĸŃĶƟŀĵĸŃėĺŅĴŏĽňŗĵĚĪňŗŏĮĸňŗĵĬœĮȮĽŅĴŅĶĩ
ėņĬĺĦœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 
ĶƟŀĵĸŃĕŀĚėĺŅĴŏĽňŗĵĚȮ;ȮY&RRȮľĶŊŀȮOR'Ȯů 1[ x 100      &0,1' 

 
ĨńĺŀĵƞŅĚȮĔŅĶĻŉĔļŅĕŀĚȮJalaludinȮŐĸŃėĦŃĪňŗĨňıŇĴıƢŒĬĮƖȮ2548ȮĞŉŗĚľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮĔńĭĔŅĶ

ŏĕƟŅĶńĭĭĶŇĔŅĶŒĬŐįĬĔĜŋĔŏĜŇĬĕŀĚőĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&Total Cardiovascular 
Disease'ȮıĭĺƞŅȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŒĬŐįĬĔĜŋĔŏĜŇĬĕŀĚőĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃȮȮȮȮȮȮ
ľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ1,70 &RR ;Ȯ/,.17 ŐĸŃȮ73#ȮCI8Ȯ/,..7, /,.25'ȮŏĴŊŗŀĶńĭĽńĴįńĽȮNO0ȮŏıŇŗĴĕŉŘĬĪŋĔȮŕȮ9,3Ȯ
ppbȮ&IQR'ȮŏĮƦĬĨƟĬȮħńĚĬńŘĬěŃŏľŖĬœħƟĺƞŅįĸĔĶŃĪĭĕŀĚȮNO2ȮĨƞŀĽŋĕĳŅıŏĮƦĬŐĭĭŏĝŇĚŏĽƟĬȮĔĸƞŅĺėŊŀȮœĴƞĺƞŅěŃĶńĭĽńĴįńĽȮ
NO2ȮŒĬĮĶŇĴŅĦĴŅĔľĶŊŀĬƟŀĵŏıňĵĚŒħĔŖıĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŀŅěěŃŏĔŇħĕŉŘĬĨŅĴĴŅȮĪńŘĚĬňŘȮįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮȮȮȮȮȮȮȮȮȮȮȮȮ
&ĔŅĶŏĽňĵĝňĺŇĨȮĔŅĶĬŀĬőĶĚıĵŅĭŅĸȮŐĸŃĔŅĶŒĝƟĭĶŇĔŅĶľƟŀĚĜŋĔŏĜŇĬ'ȮĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&NO2, O3, PM10Ȯ
ŐĸŃȮPM2.5' 
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ěŅĔĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚįƞŅĬĴŅȮĴňĔŅĶĻŉĔļŅĕƟŀĴŌĸĵƟŀĬľĸńĚĕŀĚĸńĔļĦŃĮĶŃĝŅĔĶȮĽĩŅĬŃĪŅĚŏĻĶļģĔŇě
ĽńĚėĴȮŐĸŃŀŅĵŋėŅħŏĜĸňŗĵȮ&life expectancy'ȮĕŀĚĮĶŃĝŅĔĶŒĬȮ0//ȮŏĕĨĕŀĚıŊŘĬĪňŗŏĕĨŏĴŊŀĚȮ3/ȮŒĬĮĶŃŏĪĻ
ĽľĶńģŀŏĴĶŇĔŅȮ&PopeȮet al,Ȯ2009'ȮĶŃľĺƞŅĚĝƞĺĚĪĻĺĶĶļĕŀĚȮė,Ļ,Ȯ1980,Ȯ1990ȮŐĸŃĨƟĬĪĻĺĶĶļȮ2000ȮŏıŊŗŀ
ĮĶŃŏĴŇĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŀŅĵŋėŅħŏĜĸňŗĵȮ&life expectancy'ȮĽńĴıńĬīƢĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚėƞŅĽŅĶĴĸıŇļĪŅĚ
ŀŅĔŅĻȮőħĵŒĝƟŐĭĭěņĸŀĚĔŅĶĩħĩŀĵȮ&Regression models'ȮıĭĺƞŅȮėĺŅĴŏĕƟĴĕƟĬĕŀĚİŋƙĬĸŃŀŀĚĸħĸĚȮ10Ȯ
œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶŒĬĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĕŀĚėƞŅŏĜĸňŗĵŀŅĵŋėŅħŏĜĸňŗĵȮ&)-+ȮSE'Ȯ0,61 )-+Ȯ0,20ȮĮƖȮ
&p ;Ȯ0,004'ȮĔŅĶĸħĸĚĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻĴňįĸĨƞŀĔŅĶŏıŇŗĴĕŉŘĬőħĵĶĺĴŒĬŀŅĵŋėŅħŏĜĸňŗĵŒĬıŊŘĬĪňŗĻŉĔļŅĶƟŀĵĸŃȮ/3 
ĔŅĶėŅħĔŅĶĦƢįĸĔĶŃĪĭĕŀĚȮPM10 , O3ȮŐĸŃȮSO0ȮĨƞŀŀńĨĶŅĔŅĶŏĽňĵĝňĺŇĨŒĬĮĶŃŏĪĻœĪĵȮ&Guo et al,Ȯ2014'Ȯ
ėƞŅŏĜĸňŗĵĕŀĚȮPM10ȮŐĸŃȮO3ȮŒĬȮ18ȮěńĚľĺńħȮĶŃľĺƞŅĚȮı,Ļ,Ȯ2542 +Ȯ2551ȮĴĸıŇļĪŅĚŀŅĔŅĻĴňįĸĔĶŃĪĭŒĬĶŃĵŃĽńŘĬ
ĨƞŀŀńĨĶŅĨŅĵĪňŗœĴƞŒĝƞŀŋĭńĨŇŏľĨŋŀĵƞŅĚĴňĬńĵĽņėńĠȮĔŅĶŏıŇŗĴĕŉŘĬĕŀĚȮPM10ȮěņĬĺĬȮ10 ĴėĔ,-Ȯĸĭ,Ĵ,ȮĔŅĶŏıŇŗĴĕŉŘĬĕŀĚȮO3Ȯ
ěņĬĺĬȮ10 ppb ľĶŊŀĔŅĶŏıŇŗĴĕŉŘĬĕŀĚȮSO2ȮěņĬĺĬȮ1 ppb ĴňėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĕŀĚŀńĨĶŅĨŅĵĪňŗœĴƞŒĝƞ
ŀŋĭńĨŇŏľĨŋĪňŗȮ0,40#Ȯ&0,22, 0,59 #', 0,78 #Ȯ&0,20, 1,35 #'ȮŐĸŃȮ0,34 #Ȯ&0,17 , 0,50 #'ȮĨŅĴĸņħńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĔŅĶŏıŇŗĴĕŉŘĬĕŀĚȮO3ȮĴňėĺŅĴĽńĴıńĬīƢȮŀĵƞŅĚĴňĬńĵĽņėńĠĔńĭŀńĨĶŅĔŅĶĨŅĵĕŀĚőĶėľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮŒĬĕĦŃĪňŗĔŅĶ
ŏıŇŗĴĕŉŘĬĕŀĚȮPM10ȮĴňėĺŅĴĽńĴıńĬīƢŀĵƞŅĚĴňĬńĵĽņėńĠĔńĭŀńĨĶŅĨŅĵĕŀĚĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 

ŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮ&WHO,2013'ȮĶŃĭŋĩŉĚĔŅĶĻŉĔļŅĕŀĚȮTonne et al,Ȯ&2010'ȮĞŉŗĚĪņĔŅĶĺŇŏėĶŅŃľƢ
įĸĮĶŃőĵĝĬƢĪŅĚĽŋĕĳŅıĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴŅĨĶĔŅĶŏĔŖĭėƞŅīĶĶĴŏĬňĵĴŒĬőĞĬĔŅĶěĶŅěĶľĬŅŐĬƞĬĕŀĚĔĶŋĚĸŀĬħŀĬȮ
ŐĸŃĶŅĵĚŅĬėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴŏĕƟĴĕƟĬĕŀĚœĬőĨĶŏěĬŀŀĔœĞħƢĔńĭĔŅĶŏĕƟŅıńĔĶńĔļŅőĶė
ĶŃĭĭĪŅĚŏħŇĬľńĺŒěŐĸŃľńĺŒěŒĬőĶĚıĵŅĭŅĸȮĶŃľĺƞŅĚĮƖȮı,Ļ,Ȯ0322+0325ȮĶĺĴĪńŘĚȮĵńĚıĭėĺŅĴĽńĴıńĬīƢŀĵƞŅĚĴň
ĬńĵĽņėńĠĶŃľĺƞŅĚĔŅĶŏĕƟŅıńĔĶńĔļŅőĶėľĸŀħĸĴŀńĔŏĽĭŒĬőĶĚıĵŅĭŅĸĔńĭĔƠŅĞ CO 

ĔŅĶĻŉĔļŅĕŀĚȮLindsay et al, &2011'ȮĮĶŃĴŅĦĔŅĶįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŐĸŃĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔ
ŒĬĔŅĶŏħŇĬĪŅĚŒĬŏĕĨŏĴŊŀĚěŅĔĔŅĶŒĝƟĶĩěńĔĶĵŅĬŐĪĬĶĩĵĬĨƢȮĽŅĴŅĶĩĮĶŃľĵńħĬŘņĴńĬŏĝŊŘŀŏıĸŇĚĮĶŃĴŅĦĮƖĸŃȮ22Ȯ
ĸƟŅĬĸŇĨĶȮŐĸŃĸħĔŅĶĮĸƞŀĵĔƠŅĞŏĶŊŀĬĔĶŃěĔĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĕĬĽƞĚĸĚĶƟŀĵĸŃȮ0,4 ĬŀĔěŅĔĬňŘĵńĚĸħĔŅĶŏĽňĵĝňĺŇĨĸĚ
ĮĶŃĴŅĦĮƖĸŃȮ116ȮĶŅĵȮȮŏĬŊŗŀĚĴŅěŅĔĔŅĶŀŀĔĔņĸńĚĔŅĵŏıŇŗĴĕŉŘĬȮĶĺĴĪńŘĚĸħĔŅĶŏĽňĵĝňĺŇĨĸĚœħƟȮ4ȮĶŅĵȮŏĬŊŗŀĚěŅĔĔŅĶ
ĨŅĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĴĸıŇļĪŅĚŀŅĔŅĻĪňŗĮĸħĮĸƞŀĵěŅĔĵŅĬıŅľĬŃȮŐĸŃĸħĔŅĶŏĽňĵĝňĺŇĨĕŀĚĬńĔĮƤƧĬěńĔĶĵŅĬœħƟȮ3ȮĶŅĵ
ŏĬŊŗŀĚěŅĔŀŋĭńĨŇŏľĨŋĶĩĝĬĭĬĩĬĬȮŒĬŐĚƞŏĻĶļģĔŇěȮėņĬĺĦőħĵŒĝƟĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨȮŐĸŃĕƟŀĴŌĸĔĶŃĪĶĺĚĔŅĶĕĬĽƞĚȮ
ĮĶŃŏĪĻĬŇĺĞňŐĸĬħƢȮ&Value of a Statistical Life'ȮıĭĺƞŅȮįĸěŅĔĽŋĕĳŅıĪňŗħňĕŉŘĬĶƟŀĵĸŃȮ5 ĝƞĺĵŒĬĔŅĶĮĶŃľĵńħ
ėƞŅŒĝƟěƞŅĵœħƟĮĶŃĴŅĦĮƖĸŃȮ$200ȮĸƟŅĬħŀĸĸŅĶƢȮ 

ŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮ&WHO,0..6'ȮĬņŏĽĬŀŐĬĺĪŅĚŏĔňŗĵĺĔńĭŏĔĦĤƢĴŅĨĶģŅĬŐĸŃėƞŅėĺŅĴĪĬȮ
&thresholds'ȮĽņľĶńĭĴĸıŇļĽņėńĠĪňŗĽƞĚįĸĨƞŀĽŋĕĳŅıȮőħĵŏĽĬŀŒľƟĮĶŃŏĪĻĨƞŅĚŕĬņœĮĮĶńĭŒĝƟĨŅĴėĺŅĴŏľĴŅŃĽĴ
ĕŀĚŐĨƞĸŃĮĶŃŏĪĻȮőħĵĴňĨńĺŀĵƞŅĚĺƞŅȮĔŅĶĸħİŋƙĬĸŃŀŀĚȮPM10ȮěŅĔ 70ȮĴėĔ,-ĸĭ,Ĵ,ȮŏĮƦĬ 20 ĴėĔ,-ĸĭ,Ĵ,ȮȮȮȮȮȮȮȮȮȮȮȮȮ
ěŃĽŅĴŅĶĩĸħŀńĨĶŅĨŅĵĪňŗĽńĴıńĬīƢĔńĭĴĸıŇļĪŅĚŀŅĔŅĻĸĚœħƟĶƟŀĵĸŃȮ/3ȮĬŀĔěŅĔĬňŘȮĴňĔŅĶĻŉĔļŅĪňŗŐĽħĚėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚȮNO2ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&ĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔȮĔŅĶĬŀĬőĶĚıĵŅĭŅĸȮŐĸŃĔŅĶ
ŏĽňĵĝňĺŇĨ'ȮħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėȮőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮ
ĪńŗĺőĸĔħƟĺĵ 
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ȮĽņľĶńĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĔŅĶĻŉĔļŅŒĬıŊŘĬĪňŗĨƞŅĚŕȮĪńŗĺőĸĔŐĸŃ 
įĸěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬĝĬŇħĨńĺŐĮĶĽŋƞĴȮ&Random+effect Meta+analysis'ȮŏıŊŗŀĮĶŃĴŅĦėƞŅįĸĔĶŃĪĭĕŀĚȮ
NO2ȮěŅĔĚŅĬĺŇěńĵŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĞŉŗĚįĸĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬıĭĺƞŅȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮŐĸŃĔŅĶĬŀĬ
őĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮĶĺĴĪńŘĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶė
ŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĪńŗĺőĸĔĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ&p+value < 0,05'ȮőħĵŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 
œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŏıŇŗĴĕŉŘĬĶƟŀĵĸŃ 2,47 ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
&RR ;Ȯ1,0247, 95#ȮCI8Ȯ0,9923, 1,0581'ȮŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħ
ŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ1,65 &RR ;Ȯ/,./43, 95#ȮCI8Ȯ/,..34, /,.052'ȮŀĵƞŅĚœĶĔŖĨŅĴȮŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 
œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĸħĸĚĶƟŀĵĸŃȮ0,52 &RR ;Ȯ.,7726, 95#ȮCI8Ȯ
.,7521, /,./36'ȮŐĨƞœĴƞĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮĬŀĔěŅĔĬňŘȮŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ
ėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅŒĝƟĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,79 &RR ;Ȯ
/,..57, 95#ȮCI8Ȯ/,..27, /,././'ȮŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėŏıŇŗĴĕŉŘĬ
ĶƟŀĵĸŃȮ0,67 &RR ;Ȯ/,..45, 95#ȮCI8Ȯ/,..1/, /,./.1'ȮŐĸŃėĺŅĴĽńĴıńĬīƢœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĶŃľĺƞŅĚ
ĔŅĶĻŉĔļŅŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮħńĚĳŅıĪňŗȮ2Ȯ 

ĪńŘĚĬňŘȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮO3ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĞŉŗĚįĸĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮıĭĺƞŅȮėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚȮO3ȮŐĸŃĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮĶĺĴĪńŘĚĔŅĶŏĽňĵĝňĺŇĨ
ěŅĔĪŋĔĔĸŋƞĴőĶėŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĪńŗĺőĸĔĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ&p+value < 0,05'ȮĔĸƞŅĺėŊŀȮ
ŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶė
ŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŏıŇŗĴĕŉŘĬĶƟŀĵĸŃ 0,08 &RR ;Ȯ1,0008, 95#ȮCI8Ȯ0,9969, 1,0047'ȮŐĸŃĶƟŀĵĸŃȮ0,44 
&RR ;Ȯ/,..22, 95#ȮCI8Ȯ.,7761, /,./.5'ȮĨŅĴĸņħńĭȮŒĬĕĦŃĪňŗėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěĸħĸĚĶƟŀĵĸŃȮ0,02 &RR ;Ȯ.,7776, 95#ȮCI8Ȯ.,7723, /,..3.'ȮĬŀĔěŅĔĬňŘȮŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 
œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĔŅĶŏĽňĵĝňĺŇĨħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ
0,56 &RR ;Ȯ/,..34, 95#ȮCI8Ȯ/,../1, /,..76'ȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŒĝƟĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶĬŀĬ
őĶĚıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĸħĸĚĶƟŀĵĸŃ 0,02Ȯ&RRȮ;Ȯ.,7776, 95#ȮCI8Ȯ.,7767, /,...5'ȮŐĸŃȮ0,12 
&RR ;Ȯ.,7766, 95#ȮCI8Ȯ.,7737, /,../5'ȮĨŅĴĸņħńĭȮĪńŘĚĬňŘȮœĴƞıĭėĺŅĴĽńĴıńĬīƢĔńĭĔŅĶŒĝƟĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔ
ħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ&RR ;Ȯ1,0000, 95#ȮCI8Ȯ0,9999, 1,0001'ȮħńĚĳŅıĪňŗȮ1Ȯ 

ĽņľĶńĭȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM10ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĔŅĶĻŉĔļŅŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĪńŗĺőĸĔȮĞŉŗĚįĸ
ĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬıĭĺƞŅȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM10ȮŐĸŃĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėŐĸŃ
őĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮĶĺĴĪńŘĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŐĸŃěŅĔőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮȮȮȮȮȮȮ
ĪńŗĺőĸĔĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ&p+value < 0,05'ȮőħĵŏĴŊŗŀȮPM10ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴ
ĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě
ŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,58 &RR ;Ȯ1,0058, 95#ȮCI8Ȯ0,9980, 1,0136'ȮŐĸŃȮ0,40 &RR ;Ȯ/,..2., 95#ȮCI8Ȯ/,...5, 
/,..51'ȮĨŅĴĸņħńĭȮŀňĔĪńŘĚėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ
0,40 &RR ;Ȯ1,0040, 95#ȮCI8Ȯ0,9997, 1,0083'ȮŐĸŃȮ0,36 &RR ;Ȯ1,0036, 95#ȮCI8Ȯ1,0001, 1,0071'ȮĨŅĴĸņħńĭȮ
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ĬŀĔěŅĔĬňŘŏĴŊŗŀȮPM10ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅŒĝƟĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔ
ħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,23Ȯ&RR ;Ȯ/,..01, 95#ȮCI8Ȯ
.,7764, /,..4.'ȮŐĸŃȮ0,91 &RR ;Ȯ/,..7/, 95#ȮCI8Ȯ/,..04, /,./34'ȮĨŅĴĸņħńĭȮŀňĔĪńŘĚėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬ
őĶĚıĵŅĭŅĸŐĸŃĔŅĶŏĽňĵĝňĺŇĨħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,61 &RR ;Ȯ/,..4/, 95#ȮCI8Ȯ
/,..24, /,..54'ȮŐĸŃȮ0,84 &RR ;Ȯ/,..62, 95#ȮCI8Ȯ.,777., /,./57'ȮĨŅĴĸņħńĭȮħńĚĳŅıĪňŗȮ2 

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM2.5ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĔŅĶĻŉĔļŅŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĪńŗĺőĸĔȮĞŉŗĚįĸĔŅĶ
ĺŇŏėĶŅŃľƢŀĳŇĴŅĬıĭĺƞŅȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM2.5ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&ĵĔŏĺƟĬĔŅĶŏĕƟŅĶńĭĔŅĶĭĶŇĔŅĶ
ŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě'ȮŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮĪńŗĺőĸĔĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ
&p+value < 0,05'ȮőħĵŏĴŊŗŀȮPM2.5ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶ
ŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,05 &RR ;Ȯ
/,...3, 95#ȮCI8Ȯ.,7771, /,../4'ȮŐĸŃĶƟŀĵĸŃȮ1,36 &RR ;Ȯ/,./14, 95#ȮCI8Ȯ.,7766, /,.065'ȮĨŅĴĸņħńĭȮ
ĬŀĔěŅĔĬňŘėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĬŀĬőĶĚıĵŅĭŅĸŏıŇŗĴĕŉŘĬĶƟŀĵĸŃ 0,87Ȯ&RR ;Ȯ1,0087, 95#ȮCI8Ȯ1,0009, 1,0165'ȮŒĬ
őĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĶƟŀĵĸŃȮ0,57 &RR ;Ȯ/,..35, 95#ȮCI8Ȯ.,7736, /,./34'ȮŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħ
ŏĸŊŀħȮĶƟŀĵĸŃȮ3,42 &RR ;Ȯ/,.120, 95#ȮCI8Ȯ.,7476, /,/.06'ȮĽņľĶńĭĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėȮŀňĔĪńŘĚŏĴŊŗŀȮPM2.5Ȯ
ŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėȮőĶėĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŏıŇŗĴĕŉŘĬĶƟŀĵĸŃȮ0,37 &RR ;Ȯ1,0037, 95#ȮCI8Ȯ1,0001, 1,0073'Ȯ
ĶƟŀĵĸŃȮ0,61 &RR ;Ȯ1,0061, 95#ȮCI8Ȯ0,9993, 1,0129'ȮŐĸŃĶƟŀĵĸŃȮ0,53 &RR ;Ȯ1,0053, 95#ȮCI8Ȯ1,0015, 
1,0091'ȮĨŅĴĸņħńĭȮħńĚĳŅıĪňŗȮ3Ȯ
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ĳŅıĪňŗȮȮ0ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&įĸĔĶŃĪĭĨƞŀĔŅĶŏıŇŗĴĕŉŘĬȮ10 µg-m3' 
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ĳŅıĪňŗȮȮ1ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮO3ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&įĸĔĶŃĪĭĨƞŀĔŅĶŏıŇŗĴĕŉŘĬȮ10 µg-m3' 
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ĳŅıĪňŗȮȮ2ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM10ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&įĸĔĶŃĪĭĨƞŀĔŅĶŏıŇŗĴĕŉŘĬȮ10 µg-m3' 
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ĳŅıĪňŗȮȮ3ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM2.5ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&įĸĔĶŃĪĭĨƞŀĔŅĶŏıŇŗĴĕŉŘĬȮ10 µg-m3' 
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2,4ȮĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index8ȮAQHI' 
ħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Index8ȮAQI'ȮŏĮƦĬĨńĺŏĸĕĪňŗŒĝƟĭƞĚĭŀĔėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĶńĭĽńĴįńĽĴĸıŇļ

ŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻőħĵĪńŗĺœĮŒĬľĸŅĵĮĶŃŏĪĻĪńŗĺőĸĔȮőħĵĴňĔŅĶĶŃĭŋėņŐĬŃĬņŒĬĔŅĶĮĢŇĭńĨŇŏıŊŗŀĮƚŀĚĔńĬįĸĔĶŃĪĭ
ĨƞŀĽŋĕĳŅıĪňŗŀŅěěŃŏĔŇħĕŉŘĬœħƟěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻȮĞŉŗĚȮAQI ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔėĺŅĴŏĕƟĴĕƟĬĕŀĚ
ĴĸıŇļŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻőħĵĪńŗĺŐĨƞĸŃĨńĺȮ&PM10, PM2.5, NO2, SO2, O3ȮŐĸŃȮCO'ȮŐĸŃŐĽħĚįĸŏĮƦĬėƞŅ AQI 
ĕŀĚĴĸıŇļŀŅĔŅĻĨńĺĪňŗĴňėƞŅĽŌĚĪňŗĽŋħŒĬĝńŗĺőĴĚĬńŘĬȮŕȮŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶėņĬĺĦėƞŅȮAQI œĴƞœħƟıŇěŅĶĦŅėĺŅĴŏĽňŗĵĚĨƞŀ
ĽŋĕĳŅıĶƞĺĴħƟĺĵȮŀňĔĪńŘĚėƞŅĪňŗœħƟœĴƞĽŅĴŅĶĩĽŃĪƟŀĬŒľƟŏľŖĬĩŉĚėĺŅĴŏĽňŗĵĚĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıĪňŗŏĮƦĬŏĽƟĬĨĶĚȮ
&Non+threshold health risks'ȮĪňŗıĭœħƟőħĵĪńŗĺœĮěŅĔĔŅĶĻŉĔļŅŏĝŇĚĶŃĭŅħĺŇĪĵŅȮĬŀĔěŅĔĬňŘėƞŅȮAQI ĪňŗŐĽħĚŒĬ
ĝƞĺĚŏĺĸŅĬńŘĬȮŕȮŏĮƦĬėƞŅĪňŗœħƟěŅĔĴĸıŇļŀŅĔŅĻŏıňĵĚĝĬŇħŏħňĵĺĪňŗĴňėƞŅȮAQI ĽŌĚĪňŗĽŋħŒĬŏĺĸŅĬńŘĬȮŕȮŐĨƞŒĬėĺŅĴŏĮƦĬěĶŇĚ
ėĬŏĶŅĪŋĔėĬœĴƞœħƟľŅĵŒěŏĜıŅŃĴĸıŇļŀŅĔŅĻĝĬŇħŒħĝĬŇħľĬŉŗĚȮŐĨƞĴňĔŅĶĽŌħľŅĵŒěĴĸıŇļŀŅĔŅĻĪŋĔĝĬŇħĪňŗĴňŀĵŌƞŒĬ
ĭĶĶĵŅĔŅĻŒĬĕĦŃĬńŘĬȮħńĚĬńŘĬȮėƞŅȮAQI ěŉĚœĴƞœħƟĭƞĚĭŀĔĮĶŇĴŅĦĽŅĶĴĸıŇļĪńŘĚľĴħĪňŗĽŌħŏĕƟŅœĮŒĬĶƞŅĚĔŅĵȮŀňĔĪńŘĚĔŅĶĬņ
ėƞŅȮAQI ĕŀĚĴĸıŇļŀŅĔŅĻĪŋĔĨńĺĴŅĶĺĴĔńĬĔŖĵńĚĴňėĺŅĴėĸŅħŏėĸŊŗŀĬĽŌĚŏĬŊŗŀĚěŅĔĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺĴňėĺŅĴ
ĶŋĬŐĶĚĕŀĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬěŉĚěņŏĮƦĬĨƟŀĚĴňĔŅĶıŇěŅĶĦŅėĺŅĴĶŋĬŐĶĚĕŀĚįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺȮŐĸŃıńĥĬŅŏĮƦĬħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality 
Health Index8ȮAQHI'ȮĪńŘĚĬňŘȮĴĸıŇļŀŅĔŅĻĝĬŇħŒħĴňėĺŅĴĶŋĬŐĶĚĴŅĔĔĺƞŅĔŖěŃĴňĬŘņľĬńĔŒĬĔŅĶėņĬĺĦįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıĴŅĔĔĺƞŅȮőħĵėƞŅȮAQHI ĬňŘěŃŏĮƦĬħńĝĬňĪňŗŒĝƟŒĬĔŅĶĭƞĚĭŀĔįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻ
ľĸŅĵĝĬŇħŒĬĭĶĶĵŅĔŅĻȮĞŉŗĚŐĨĔĨƞŅĚěŅĔėƞŅȮAQI ĪňŗĭƞĚĭŀĔŏĜıŅŃĴĸıŇļŀŅĔŅĻŏıňĵĚĝĬŇħŏħňĵĺȮĪńŘĚĬňŘȮĔŅĶėņĬĺĦȮ
AQHI ĽŅĴŅĶĩėņĬĺĦœħƟľĸŅĵĺŇīňȮĶŅĵĸŃŏŀňĵħħńĚĨƞŀœĮĬňŘ 
 

2,4,1 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI'ȮěŅĔľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅ 
ĔŅĶıńĥĬŅȮAQHIȮěŅĔľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅěņŏĮƦĬĨƟŀĚĪĶŅĭĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ

ĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıȮ&Exposure ů Response Coefficients'ȮĪňŗœħƟěŅĔĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time 
Series Analysis'ȮľĶŊŀĶŌĮŐĭĭĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅŀŊŗĬȮŕȮĞŉŗĚėƞŅĽńĴĮĶŃĽŇĪīŇśĪňŗœħƟěŃĭƞĚĭŀĔįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıěŅĔĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĪňŗŏĮĸňŗĵĬŐĮĸĚœĮȮĪńŘĚĬňŘĔŅĶœħƟĴŅĞŉŗĚĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢ
ěņŏĮƦĬĨƟŀĚŀŅĻńĵĺŇīňĔŅĶĻŉĔļŅĪňŗĞńĭĞƟŀĬŐĸŃěņŏĮƦĬĨƟŀĚŒĝƟĕƟŀĴŌĸĪňŗĴňĕĬŅħŒľĠƞŏıŊŗŀŏĮƦĬĨńĺŐĪĬĪňŗħňĕŀĚĮĶŃĝŅĝĬ
őħĵĪńŗĺœĮȮĞŉŗĚĺŇīňĔŅĶħńĚĔĸƞŅĺĬňŘŏĮƦĬĺŇīňĔŅĶĪňŗŒĝƟŒĬĔŅĶıńĥĬŅȮAQHIȮĕŀĚĮĶŃŏĪĻŐėĬŅħŅȮ&Stieb et al,, 2008'Ȯőħĵ
ŏĔŇħěŅĔįĸĶĺĴĕŀĚėĺŅĴŏĽňŗĵĚĔŅĶŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&PM10, PM2.5, NO2, SO2, O3Ȯ
ŐĸŃȮCO'ȮĪňŗœħƟěŅĔĔŅĶĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĔńĭĔŅĶŏĽňĵĝňĺŇĨȮőħĵŒĝƟĶŌĮŐĭĭ
ĔŅĶĻŉĔļŅĝĬŇħŀĬŋĔĶĴŏĺĸŅĪňŗĺŇŏėĶŅŃľƢőħĵŒĝƟȮGeneralized Additive Model ĳŅĵŒĨƟĽĴĴĨŇģŅĬĔŅĶĔĶŃěŅĵĨńĺ
ĕŀĚĕƟŀĴŌĸŐĭĭȮquasi+PoissonȮįĸĸńıīƢĪňŗœħƟěŃĬņœĮŒĝƟŒĬĔŅĶıńĥĬŅȮAQHI őħĵĮĶńĭĕĬŅħŒľƟŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚȮȮȮȮȮ
0ȮůȮ10)ȮŐĸŃıŇěŅĶĦŅėĺŅĴŐĨĔĨƞŅĚĕŀĚĮĶŃĝŅĔĶŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŒĬŐĨƞĸŃıŊŘĬĪňŗĶƞĺĴħƟĺĵȮĪńŘĚĬňŘ
ĔŅĶıńĥĬŅȮAQHI ħƟĺĵĺŇīňĬňŘěņŏĮƦĬĨƟŀĚŀŅĻńĵĽĴĔŅĶĪňŗĽņėńĠħńĚĨƞŀœĮĬňŘ 
 
ὓὡὉὈ# В

В ȣ
 zВ ρππὩὼὴ‍ὼȟȟ ρȣ ȣ  ȮȮȮ  ȮȮ&2,4' 
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ŏĴŊŗŀȮMWEDȮėŊŀȮMortality Weighted Excess Deaths ľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽ
ĴĸıŇļŀŅĔŅĻĪňŗĴňĔŅĶĮĶńĭėƞŅĩƞĺĚĬŘņľĬńĔěŅĔěņĬĺĬĮĶŃĝŅĔĶŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŐĨĔĨƞŅĚĔńĬŒĬ
ŐĨƞĸŃıŊŘĬĪňŗȮ&ĴňľĬƞĺĵŏĮƦĬĶƟŀĵĸŃ'; ̡ iȮėŊŀĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĔńĭĔŅĶŏĽňĵĝňĺŇĨěŅĔ
ĽĴĔŅĶȮGeneralized Additive Model; xi,t,jȮėŊŀȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĦȮĝńŗĺőĴĚȮtȮŒĬıŊŘĬĪňŗȮjȮĪňŗĪņ
ŒľƟĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĴŅĔĪňŗĽŋħ; mjȮėŊŀȮěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŏĜĸňŗĵĨƞŀĺńĬĪňŗěńĚľĺńħȮjȮĞŉŗĚėƞŅȮMWEDȮŒĬĺńĬĪňŗĴňėƞŅĴŅĔĪňŗĽŋħ
ĪňŗœħƟěŅĔĽĴĔŅĶȮ&2,4'ȮěŃĬņœĮŒĝƟŒĬĔŅĶĔņľĬħ AQHIȮĪňŗĮĶńĭĕĬŅħŒľƟŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚȮ0ȮůȮ10) 

 
ὧ άὥὼȣ В

В ȣ
 zВ ρππὩὼὴ‍ὼȟȟ ρȣ ȣ   Ȯ ȮȮ&2,5' 

 
ŏĴŊŗŀȮq ėŊŀȮěņĬĺĬĺńĬȮŐĸŃȮc ėŊŀ ėƞŅĽŌĚĽŋħĕŀĚȮMWED ĞŉŗĚľĴŅĵĩŉĚĺńĬĪňŗĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĴŅĔĪňŗĽŋħěŅĔ

ĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĪňŗœħƟěŅĔĔŅĶĮĶńĭėƞŅĩƞĺĚĬŘņľĬńĔĕŀĚěņĬĺĬĮĶŃĝŅĔĶŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻ
ĪňŗŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃıŊŘĬĪňŗȮħńĚĬńŘĬ ėƞŅȮAQHI ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘȮ&ėņĬĺĦőħĵŒĝƟėƞŅŏĜĸňŗĵȮ3 
ĝńŗĺőĴĚ' 
 
ὃὗὌὍ В ρππὩὼὴ‍ὼ ρ ȣ Ȯ      ȮȮ Ȯ&2,6' 
 

ŏĴŊŗŀȮi̡ȮėŊŀĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĔńĭĔŅĶŏĽňĵĝňĺŇĨěŅĔĽĴĔŅĶȮ
Generalized Additive Model; c ėŊŀėƞŅȮMWED ŒĬĺńĬĪňŗĴňėƞŅĽŌĚĪňŗĽŋħĨĸŀħĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅ;ȮxiȮėŊŀėĺŅĴŏĕƟĴĕƟĬ
ĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮ&ŏĜĸňŗĵȮ3 ĝńŗĺőĴĚ'ȮŐĸŃȮpȮėŊŀěņĬĺĬĴĸıŇļŀŅĔŅĻŒĬĔŅĶĻŉĔļŅȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮ
PM2.5-PM10, O3ȮŐĸŃȮNO2ȮŏĬŊŗŀĚěŅĔėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏĽňĵĝňĺŇĨĴňėĺŅĴŏĽĩňĵĶĴŅĔĔĺƞŅĴĸıŇļĝĬŇħŀŊŗĬȮĔĸƞŅĺėŊŀ
ŏĴŊŗŀŏıŇŗĴĨńĺŐĮĶĴĸıŇļŀŊŗĬŒĬĽĴĔŅĶȮGeneralized Additive ModelȮėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽȮ
PM2.5-PM10, O3ȮŐĸŃȮNO2ȮĴňėƞŅėĚĪňŗľĶŊŀœĴƞŏĮĸňŗĵĬŐĮĸĚœĮěŅĔŏħŇĴĴŅĔȮħńĚĬńŘĬėƞŅȮAQHI ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔ
ĽĴĔŅĶĨƞŀœĮĬňŘ 
 
ὃὗὌὍ ᶻρππzὩὼὴ‍

Ȣ
ὼ

Ȣ
ρ Ὡὼὴ‍ ὼ ρ  Ὡὼὴ‍ ὼ ρ Ȯ&2,7' 

 
ŀĵƞŅĚœĶĔŖĨŅĴȮěņĬĺĬĴĸıŇļĪňŗŒĝƟŒĬĔŅĶıńĥĬŅȮAQHI ĴňěņĬĺĬŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃĮĶŃŏĪĻĕŉŘĬŀĵŌƞĔńĭȮȮ

ėĺŅĴŏĽĩňĵĶĕŀĚĽĴĔŅĶȮGeneralized Additive ModelȮĪňŗĪņŒľƟįĸĸńıīƢĕŀĚĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĴĸıŇļ
ŀŅĔŅĻŐĸŃĽŋĕĳŅıĴňėƞŅŐĴƞĬĵņĪňŗĽŋħŒĬŐĨƞĸŃĮĶŃŏĪĻ 

ĬŀĔěŅĔĺŇīňĔŅĶıńĥĬŅȮAQHI ěŅĔľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗŒĝƟŒĬĮĶŃŏĪĻŐėĬŅħŅŐĸƟĺȮĵńĚĴňŐĬĺĪŅĚĔŅĶ
ıńĥĬŅȮAQHI ěŅĔľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗŒĝƟŒĬĮĶŃŏĪĻěňĬőħĵŒĝƟěņĬĺĬįŌƟŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸȮ&įŌƟĮƙĺĵŒĬ'Ȯ
ŏĬŊŗŀĚěŅĔőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&Wong et al,, 2013'ȮĔńĭĴĸıŇļŀŅĔŅĻ
ěņĬĺĬȮ4ȮĝĬŇħȮœħƟŐĔƞȮNO0, O1, PM10ȮŐĸŃ SO0ȮŐĸŃĶŅĵĚŅĬįĸŒĬĶŌĮĕŀĚĶƟŀĵĸŃĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸĪňŗŏĮƦĬĽŅŏľĨŋĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ&#Excess Risk8Ȯ#ER'ȮĞŉŗĚĽŅĴŅĶĩŀīŇĭŅĵœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
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#ὉὙ В Ὡὼὴ‍ὼȟ ρ ȣ ρzππȮ     ȮȮȮ  ȮȮ&2,8' 
 

ŏĴŊŗŀȮi̡ȮėŊŀĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĔńĭĔŅĶŏĽňĵĝňĺŇĨěŅĔĽĴĔŅĶȮ
Generalized Additive Model; xi,tȮėŊŀȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĦȮŏĺĸŅȮtȮŐĸŃȮpȮėŊŀȮěņĬĺĬĴĸıŇļ
ŀŅĔŅĻȮħńĚĬńŘĬȮ#ERȮĕŀĚĔŅĶĻŉĔļŅŒĬĮĶŃŏĪĻěňĬěŉĚŏĔŇħěŅĔĔŅĶıŇěŅĶĦŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻȮNO0, O1, 
PM10ȮŐĸŃ SO0ȮŒĬŐĨƞĸŃĺńĬȮŏıŊŗŀĔņľĬħĸņħńĭĝńŘĬĕŀĚȮ#ER ŐĸŃĬņĸņħńĭĝńŘĬĕŀĚȮ#ER œĮŀƟŅĚŀŇĚĔńĭėƞŅȮAQHIȮĪňŗ
ĴňėƞŅħńĝĬňŒĬĝƞĺĚȮ0 ů 10)ȮĔĸƞŅĺėŊŀȮ#ER ĪňŗĴňėƞŅŀĵŌƞŒĬĝƞĺĚȮ0 ů 5,64 ěŃĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭȮAQHI ŒĬĝƞĺĚȮ1 ů 3 ľĶŊŀȮ
#ER ĪňŗĴňėƞŅŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚȮ>3,42 ů //,07ȮĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭȮAQHI ŒĬĝƞĺĚȮ4 ů 6ȮĬŀĔěŅĔĬňŘȮ#ER ĪňŗĴňėƞŅŀĵŌƞ
ŒĬĝƞĺĚȮ>11,29 ů 12,91  ĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭȮAQHI ŏĪƞŅĔńĭȮ7 ľĶŊŀȮ#ER ĪňŗĴňėƞŅŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚȮ>12,91 ů /9,37Ȯ
ĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭȮAQHI ŒĬĝƞĺĚȮ8 ů 10ȮŐĸŃȮ#ERȮĪňŗĴňėƞŅĴŅĔĔĺƞŅȮ19,37ȮĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭėƞŅȮAQHIȮĴŅĔĔĺƞŅȮ
10ȮĞŉŗĚŐĬƞĬŀĬĺƞŅėƞŅŏľĸƞŅĬňŘěŃŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃĮĶŃŏĪĻĕŉŘĬŀĵŌƞĔńĭįĸĸńıīƢěŅĔĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıěŅĔĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅľĶŊŀĶŌĮŐĭĭĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅŀŊŗĬȮŕȮŏĝƞĬȮ
ĔŅĶĻŉĔļŅĳŅėĨńħĕĺŅĚȮ&Cross+Sectional Design'ȮľĶŊŀĔŅĶĻŉĔļŅŐĭĭœĕĺƟŏĺĸŅĽņľĶńĭįŌƟĮƙĺĵŐĨƞĸŃĶŅĵȮ&Case+
Crossover Design'ȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘĔŅĶĻŉĔļŅŒĬŏĴŊŀĚŏĞňŗĵĚœŁƟȮĮĶŃŏĪĻěňĬȮ&Chen et al,, 2013'ȮœħƟĬņŏŀŅ
ĺŇīňĔŅĶĪňŗŒĝƟŒĬĮĶŃŏĪĻŐėĬŅħŅĴŅĮĶŃĵŋĔĨƢȮőħĵŐĭƞĚŏĮƦĬĽŀĚĽĴĔŅĶĕŉŘĬŀĵŌƞĔńĭĝĬŇħĕŀĚȮPMȮ&PM10ȮľĶŊŀȮPM2.5'ȮĪňŗ
ĴňĔŅĶĨĶĺěĺńħŒĬıŊŘĬĪňŗĬńŘĬȮŕȮħńĚĨƞŀœĮĬňŘ 
 
ὖὓὃὗὌὍ ρzππzὩὼὴπȢπππρυτὖzὓ ρ ὩὼὴπȢπππφφτὔzὕ ρ  &2,9' 
 
ὖὓȢὃὗὌὍ ρzππzὩὼὴπȢπππρχςὖzὓȢ ρ ὩὼὴπȢπππφφτὔzὕ ρȮȮ &2,10' 
 

ŏĴŊŗŀȮPM10AQHI ŐĸŃȮPM2.5AQHI ėŊŀėƞŅħńĝĬňĪňŗŒĝƟȮPM10ȮŐĸŃȮPM2.5ȮŒĬĔŅĶıńĥĬŅȮAQHI ĨŅĴĸņħńĭȮ
ŒĬĕĦŃĪňŗėƞŅȮ0,000154, 0,000172 ŐĸŃȮ0,000664 ėŊŀėƞŅĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM10, PM2.5ȮŐĸŃȮ
NO2ȮĔńĭĔŅĶŏĽňĵĝňĺŇĨĪňŗœħƟěŅĔĽĴĔŅĶȮGeneralized Additive Model ĨŅĴĸņħńĭȮĞŉŗĚĭƞĚĭŀĔėƞŅėĺŅĴŏĽňŗĵĚĔŅĶ
ŏĽňĵĝňĺŇĨĨƞŀȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĪňŗŏıŇŗĴĕŉŘĬĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺȮĬŀĔěŅĔĬňŘĨńĺŏĸĕȮ17 ŐĸŃȮ15 ėŊŀ
ėƞŅȮMWED ĪňŗĴŅĔĪňŗĽŋħȮ&c'ȮŏĴŊŗŀŒĝƟȮPM10ȮŐĸŃȮPM2.5ȮŒĬĔŅĶıńĥĬŅȮAQHI ĨŅĴĸņħńĭȮĞŉŗĚėƞŅŏľĸƞŅĬňŘěņŏĮƦĬĨƟŀĚ
ŀŅĻńĵĔŅĶĻŉĔļŅŏĝŇĚĶŃĭŅħĺŇĪĵŅŒĬŐĨƞĸŃıŊŘĬĪňŗőħĵŒĝƟĕƟŀĴŌĸĪňŗĴňĔŅĶĔĶŃěŅĵĨńĺŏĝŇĚŏĺĸŅŏıŊŗŀĭƞĚĝňŘįĸĔĶŃĪĭĕŀĚĴĸıŇļ
ŀŅĔŅĻĪňŗŏĮĸňŗĵĬŐĮĸĚœĮŒĬŐĨƞĸŃĺńĬȮŀňĔĪńŘĚěņŏĮƦĬĨƟŀĚĔņěńħĨńĺŐĮĶĔĺĬŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶĻŉĔļŅ 
 

2,4,2 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ&AQHI'ȮěŅĔŐĬĺĪŅĚĔŅĶĔņľĬħ
ĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮ&WHO AQG' 

ĔŅĶıńĥĬŅȮAQHI ĨŅĴŐĬĺĪŅĚĔŅĶĔņľĬħĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ĴňŒĝƟŒĬŁƞŀĚĔĚőħĵŏĶňĵĔĺƞŅȮHong Kong Air Quality Index &HKAQI'Ȯ&Thach et al,, 2018'ȮőħĵıŇěŅĶĦŅĴĸıŇļ
ŀŅĔŅĻĪńŘĚľĴħȮ4 ĝĬŇħȮėŊŀȮPM10, SO0, NO0ȮŐĸŃ O1ȮőħĵŒĝƟĕƟŀĴŌĸȮPM10ȮŐĪĬȮPM2.5ȮŏĬŊŗŀĚěŅĔĴňėĺŅĴĽĴĭŌĶĦƢ
ĴŅĔĔĺƞŅȮ&ŒĝƟėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵȮ3 ĝńŗĺőĴĚĪňŗĴňėƞŅĴŅĔĪňŗĽŋħĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ'ȮľĸńĚěŅĔıŇěŅĶĦŅěņĬĺĬ
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ĴĸıŇļŀŅĔŅĻĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅŐĸƟĺȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħěŃĩŌĔŏĮĸňŗĵĬŒľƟŀĵŌƞŒĬľĬƞĺĵĕŀĚħńĝĬň
ĵƞŀĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺȮ&si'ȮőħĵĔŅĶŏĮĶňĵĭŏĪňĵĭėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗĨĶĺěĺńħœħƟĔńĭėƞŅėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņĪňŗŏĔŇħěŅĔĔŅĶĪĭĪĺĬĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıőħĵŐĬĺĪŅĚĔŅĶĔņľĬħĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĪňŗŀĚėƢĔŅĶŀĬŅĴńĵ
őĸĔŐĬŃĬņȮėŊŀȮėƞŅŏĜĸňŗĵȮ24 ĝńŗĺőĴĚĕŀĚȮPM10ȮŐĸŃȮSO2ȮœĴƞŏĔŇĬȮ50 ŐĸŃȮ20 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ
ĨŅĴĸņħńĭȮėƞŅŏĜĸňŗĵȮ1 ĝńŗĺőĴĚĕŀĚȮNO2ȮœĴƞŏĔŇĬȮ200 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮŐĸŃėƞŅŏĜĸňŗĵȮ8 ĝńŗĺőĴĚĕŀĚȮO3ȮȮȮȮȮȮȮȮȮȮ
œĴƞŏĔŇĬȮ100 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ&WHO, 2006'ȮĪńŘĚĬňŘȮħńĝĬňĵƞŀĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺĽŅĴŅĶĩėņĬĺĦ
œħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 
Ó ρππz           ȮȮ&2,11' 

 
ŏĴŊŗŀȮsiȮėŊŀħńĝĬňĵƞŀĵĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŒĬĕĦŃĪňŗȮqiȮŐĸŃȮQiȮėŊŀėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵȮ3 ĝńŗĺőĴĚĪňŗĴňėƞŅ 

ĴŅĔĪňŗĽŋħĪňŗĨĶĺěĺńħœħƟŒĬŐĨƞĸŃĺńĬŐĸŃėƞŅėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵȮ3 ĝńŗĺőĴĚĪňŗĴňėƞŅĴŅĔĪňŗĽŋħĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņ
ĽņľĶńĭĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĨŅĴĸņħńĭȮőħĵėƞŅŏĜĸňŗĵȮ3 ĝńŗĺőĴĚĪňŗĴňėƞŅĴŅĔĪňŗĽŋħĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņĔņľĬħŒľƟ
ĴňėƞŅŏĪƞŅĔńĭȮ50 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĽņľĶńĭȮPM10ȮľĶŊŀ 20 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĽņľĶńĭȮSO2ȮľĶŊŀȮ
191 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĽņľĶńĭȮNO2Ȯ&ĮĶŃĴŅĦėƞŅěŅĔĽĴĔŅĶĩħĩŀĵŏĝŇĚŏĽƟĬĪňŗĴňėƞŅŏĜĸňŗĵȮ3 ĝńŗĺőĴĚĪňŗĴň 
ėƞŅĴŅĔĪňŗĽŋħŏĮƦĬĨńĺŐĮĶĨŅĴŐĸŃėƞŅŏĜĸňŗĵȮ1 ĝńŗĺőĴĚŏĮƦĬĨńĺŐĮĶĨƟĬ'ȮŐĸŃȮ100 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĽņľĶńĭȮ
O3ȮĪńŘĚĬňŘįĸĶĺĴĕŀĚħńĝĬňĵƞŀĵȮ&si'ȮĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺěŃĬņĴŅŒĝƟŏıŊŗŀėņĬĺĦħńĝĬňėŋĦĳŅıŀŅĔŅĻőħĵĶĺĴ
ĕŀĚĴĸıŇļŀŅĔŅĻŒĬŁƞŀĚĔĚȮ&HKAQI'ȮĨŅĴĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 

ὌὑὃὗὍ В ί           ȮȮ&2,12' 
 

ŏĴŊŗŀȮnȮėŊŀȮěņĬĺĬĴĸıŇļŀŅĔŅĻȮŐĸŃȮpȮėŊŀěņĬĺĬĨńŘĚŐĨƞȮ1 ĩŉĚŀŇĬĲƕĬŇĨňŘȮĪňŗĪņŒľƟėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚȮ
HKAQI ĴňėƞŅĬƟŀĵĪňŗĽŋħȮŏĬŊŗŀĚěŅĔĽĴĔŅĶȮ&2,12'ȮŏĮƦĬĽĴĔŅĶĪňŗŒĝƟįĸĶĺĴĕŀĚĴĸıŇļŀŅĔŅĻȮőħĵĪňŗĴĸıŇļŀŅĔŅĻĭŅĚ
ĝĬŇħĴňėƞŅėĺŅĴŏĕƟĴĕƟĬĨŗņĞŉŗĚŀŅěěŃĪņŒľƟȮHKAQI ĴňėƞŅĨŗņĔĺƞŅĪňŗėĺĶěŃŏĮƦĬȮ&Underestimate'ȮŐĸŃĬņœĮĽŌƞįĸĽĶŋĮĪňŗ
ĭŀĔĺƞŅĴĸıŇļŀŅĔŅĻĴňėĺŅĴĮĸŀħĳńĵĨƞŀĽŋĕĳŅıȮ&ŐĨƞŒĬėĺŅĴŏĮƦĬěĶŇĚĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı'ȮħńĚĬńŘĬŏıŊŗŀŐĔƟœĕ
ĮƤĠľŅħńĚĔĸƞŅĺěŉĚěņŏĮƦĬĨƟŀĚĴňĨńĺŐĮĶȮpȮŒĬĽĴĔŅĶȮĪňŗĪņŒľƟȮHKAQIȮĴňėƞŅėĺŅĴėĸŅħŏėĸŊŗŀĬĨŗņĽŋħȮĔĸƞŅĺėŊŀŏĮƦĬėƞŅĪňŗ
ĪņŒľƟȮHKAQI ĴňėƞŅĴŅĔĔĺƞŅȮ&Overestimate'ȮľĶŊŀĨŗņĔĺƞŅȮ&Underestimate'ȮĪňŗėĺĶěŃŏĮƦĬĬƟŀĵĪňŗĽŋħȮĳŅĵŒĨƟ
ŏĚŊŗŀĬœĕĪňŗĺƞŅȮĴĸıŇļŀŅĔŅĻŀĵƞŅĚĬƟŀĵȮ1 ĝĬŇħĴňėƞŅĴŅĔĔĺƞŅȮ1,5ȮŏĪƞŅĕŀĚȮWHO AQG &1,5 x WHO AQG'ȮľĶŊŀĴĸıŇļ
ŀŅĔŅĻŀĵƞŅĚĬƟŀĵȮ2 ĝĬŇħĴňėƞŅĴŅĔĔĺƞŅȮWHO AQG &1,0 x WHO AQG'ȮĞŉŗĚĬńĔĺŇěńĵŒĬŁƞŀĚĔĚıĭĺƞŅĔŅĶŒĝƟȮpȮ;Ȯ3 Īņ
ŒľƟėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚȮHKAQI ĴňėƞŅĨŗņĽŋħȮ&Thach et al,, 2018'ȮĪńŘĚĬňŘȮHKAQI ĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ5 ĶŃħńĭȮ
œħƟŐĔƞȮĶŃħńĭĨŗņȮ&HKAQI8Ȯ.ů3.'ȮĮŅĬĔĸŅĚȮ&HKAQI8Ȯ31ů/..'ȮĽŌĚȮ&HKAQI8Ȯ/./ů/3.'ȮĽŌĚĴŅĔȮ&HKAQI8Ȯ/3/ů
0..'ȮŐĸŃĶŃħńĭĪňŗŏĮƦĬŀńĬĨĶŅĵȮ&HKAQI ĨńŘĚŐĨƞȮ0./ȮĕŉŘĬœĮ' 
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ĬŀĔěŅĔĬňŘȮĔŅĶıńĥĬŅȮAQHIȮĨŅĴŐĬĺĪŅĚĔŅĶĔņľĬħĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮȮȮ
ĵńĚĴňŀňĔȮ1 ĺŇīňĪňŗŒĝƟĔńĬĪŅĚĨŀĬŒĨƟĕŀĚĮĶŃŏĪĻŏĵŀĶĴĬňȮ&Lokys et al,, 2015'ȮĞŉŗĚĩŌĔŏĶňĵĔĺƞŅȮDaily Air Quality 
Index &DAQx'ȮőħĵĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĽŊŗŀĽŅĶėĺŅĴŏĽňŗĵĚĕŀĚĴĸıŇļŀŅĔŅĻĨƞŀĽŅīŅĶĦŃěŅĔĴĸıŇļŀŅĔŅĻĪńŘĚľĴħȮ  
5 ĝĬŇħȮœħƟŐĔƞȮNO0, SO0, CO, O1ȮŐĸŃȮPM10ȮĞŉŗĚĽŅĴŅĶĩĮĶŃĴŅĦėƞŅȮDAQx œħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 
Ὀὃὗὼ ᶻὅ Ȣ ὅ Ὀὃὗὼ    ȮȮ&2,13' 

 
ŏĴŊŗŀȮDAQxiȮėŊŀħńĝĬňėŋĦĳŅıŀŅĔŅĻĽņľĶńĭĴĸıŇļŀŅĔŅĻĝĬŇħȮi ŒĬĕĦŃĪňŗȮDAQxlowȮŐĸŃȮDAQxupȮėŊŀ 

ħńĝĬňĪňŗĴňėƞŅĨŗņĽŋħŐĸŃĽŌĚĽŋħŒĬĝƞĺĚėĺŅĴŏĕƟĴĕƟĬȮCconc,ȮĕŀĚĴĸıŇļŀŅĔŅĻĬńŘĬȮĬŀĔěŅĔĬňŘȮClowȮŐĸŃȮCupȮėŊŀȮėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗĴňėƞŅĨŗņĽŋħŐĸŃĽŌĚĽŋħŒĬĝƞĺĚėĺŅĴŏĕƟĴĕƟĬȮCconc,ȮĕŀĚĴĸıŇļŀŅĔŅĻĬńŘĬȮőħĵȮCconc,ȮėŊŀ
ėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħĬńŘĬȮŕȮĪňŗĨĶĺěĺńħœħƟȮĪńŘĚĬňŘėƞŅȮDAQxiȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ6 ĝƞĺĚȮœħƟŐĔƞȮDAQxi 
<1,4, DAQxi 1,5ȮůȮ2,4, DAQxi 2,5ȮůȮ3,4, DAQxi 3,5ȮůȮ4,4, DAQxi 4,5ȮůȮ5,4, ŐĸŃȮDAQxiȮ>5,5ȮŀĵƞŅĚœĶĔŖĨŅĴȮ
DAQxiȮŏĮƦĬėƞŅħńĝĬňĪňŗœĴƞœħƟıŇěŅĶĦŅįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻĴŅĔĬńĔŐĸŃŏĮƦĬėƞŅĪňŗŐĽħĚĩŉĚėŋĦĳŅı
ŀŅĔŅĻŏıňĵĚĝĬŇħŏħňĵĺȮħńĚĬńŘĬȮMulti Pollutant Index &MPI'ȮěŉĚĩŌĔĽĶƟŅĚĕŉŘĬěŅĔėĺŅĴŐĨĔĨƞŅĚĶŃľĺƞŅĚėĺŅĴŏĕƟĴĕƟĬ
ĕŀĚĴĸıŇļŀŅĔŅĻĪňŗĨĶĺěĺńħœħƟŐĸŃėĺŅĴŏĕƟĴĕƟĬĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņȮĪńŘĚĬňŘȮMPI ĩŊŀĺƞŅŏĮƦĬħńĝĬňĪňŗĴňĔŅĶ
ıŇěŅĶĦŅįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻœĮőħĵĮĶŇĵŅĵȮŏĬŊŗŀĚěŅĔėƞŅėĺŅĴŏĕƟĴĕƟĬĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔ
ŐĬŃĬņŏĮƦĬėƞŅĪňŗŏĔŇħěŅĔĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻŏĶňĵĭĶƟŀĵŐĸƟĺ 
 
ὓὖὍ ᶻВ Ȯ         ȮȮ&2,14' 

 
ŏĴŊŗŀȮACiȮėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŐĸŃȮGCiȮėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĪňŗ

ŀĚėƢĔŅĶŀĬŅĴńĵőĸĔŐĬŃĬņȮŐĸŃȮnȮėŊŀěņĬĺĬĴĸıŇļŀŅĔŅĻȮĪńŘĚĬňŘȮĔŅĶĽĶƟŅĚħńĝĬňĪňŗœħƟěŅĔŐĬĺĪŅĚĔŅĶĔņľĬħ
ĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶŀĬŅĴńĵőĸĔĬńŘĬœĴƞœħƟŏĮƦĬĨńĺŐĪĬĪňŗħňĪňŗŐĽħĚŒľƟŏľŖĬĩŉĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚ
ĴĸıŇļŀŅĔŅĻŒĬĶŃħńĭĪƟŀĚĩŇŗĬľĶŊŀĶŃħńĭĮĶŃŏĪĻȮŏĬŊŗŀĚěŅĔŏĮƦĬėƞŅėĺŅĴŏĕƟĴĕƟĬŐĬŃĬņĪňŗŀĚėƢĔŅĶŀĬŅĴńĵőĸĔĔņľĬħ
ĽņľĶńĭĪŋĔĮĶŃŏĪĻĪńŗĺőĸĔȮŀňĔĪńŘĚĴĸıŇļŀŅĔŅĻŒĬŐĨƞĸŃĮĶŃŏĪĻŀŅěěŃĴňįĸĔĶŃĪĭĪňŗŐĨĔĨƞŅĚĔńĬȮŐĴƟĺƞŅėĺŅĴŏĕƟĴĕƟĬ
ĕŀĚĴĸıŇļŀŅĔŅĻěŃŏĪƞŅĔńĬȮħńĚĬńŘĬȮĔŅĶŒĝƟľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅĕŀĚŐĨƞĸŃĮĶŃŏĪĻěŉĚĴňėĺŅĴĽņėńĠŒĬĔŅĶ
ıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻ 
 

2,4,3 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ&AQHI'ȮěŅĔėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢ 
ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢėŊŀįĸĸńıīƢěŅĔĔŅĶĻŉĔļŅŏĝŇĚĶŃĭŅħĺŇĪĵŅĪňŗĭƞĚĝňŘėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļ

ŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮĨńĺŀĵƞŅĚĕŀĚħńĝĬňĪňŗŒĝƟėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢėŊŀȮAggregate Risk Index 
&ARI'ȮĞŉŗĚĴňĔŅĶŏĮĸňŗĵĬėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĨƞŀĽŋĕĳŅıŒľƟŏĮƦĬėƞŅħńĝĬňėŋĦĳŅıŀŅĔŅĻ
őħĵĶĺĴȮħńĚĽĴĔŅĶĨƞŀœĮĬňŘ 
 
ὃὙὍВ ὥ ὅzȮ          ȮȮ&2,15' 
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ŏĴŊŗŀȮARI ėŊŀħńĝĬňėŋĦĳŅıŀŅĔŅĻőħĵĶĺĴȮaiȮėŊŀ ėƞŅėĺŅĴŏĽňŗĵĚĪňŗŐĮĶįńĬĨĶĚĔńĭėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚ
ĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŐĸŃȮCiȮėŊŀėĺŅĴŏĕƟĴĕƟĬĨƞŀľĬƞĺĵŏĺĸŅĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮőħĵĔŅĶĮĶŃĴŅĦėƞŅȮaiȮĽŅĴŅĶĩ
ėņĬĺĦœħƟěŅĔėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵȮ24 ĝńŗĺőĴĚĕŀĚȮPM10ȮŏĪƞŅĔńĭȮ50 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĴňėĺŅĴĽńĴıńĬīƢĔńĭ
ĔŅĶŏĽňĵĝňĺŇĨőħĵĴňėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢŏĪƞŅĔńĭȮ1,070 &RRPM10ȮŏĪƞŅĔńĭȮ1,014'ȮĞŉŗĚĴňėƞŅŏĪňĵĭŏėňĵĚĔńĭȮARI ŏĪƞŅĔńĭȮ4 
ħńĚĬńŘĬȮěŅĔĽĴĔŅĶȮ&2,15'ȮėƞŅȮaiȮĕŀĚȮPM10Ȯ&aPM10'ȮěŉĚĴňėƞŅŏĪƞŅĔńĭȮ0,080 ĪńŘĚĬňŘ ĔŅĶĮĶŃĴŅĦėƞŅȮaiȮĕŀĚĴĸıŇļ
ŀŅĔŅĻĝĬŇħŀŊŗĬȮŕȮĽŅĴŅĶĩĮĶŃĴŅĦœħƟěŅĔėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĪňŗĪņŒľƟĴňėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢ
ŏĪƞŅĔńĭȮ1,070 ĞŉŗĚĽŅĴŅĶĩŏĪňĵĭŏėňĵĚĔńĭȮARI ŏĪƞŅĔńĭȮ4 ľĶŊŀĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 

ὥ           ȮȮ&2,16' 

 
ŏĴŊŗŀ RRPM10ȮėŊŀȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨĪňŗŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶ

ĕŀĚȮPM10ȮŐĸŃȮRRiȮėŊŀȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨĪňŗŏıŇŗĴĕŉŘĬĪŋĔȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ
ĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮ&Sicard et al,, 2011'Ȯ 

ĔŅĶŒĝƟėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗœħƟěŅĔĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔ
ėŋĦĳŅıŀŅĔŅĻĪňŗĴňėĺŅĴĞńĭĞƟŀĬŀňĔĺŇīňľĬŉŗĚŏĶňĵĔĺƞŅȮHealth+risk based Air Quality IndexȮ&HAQI'ȮĞŉŗĚĴňĔŅĶŒĝƟŒĬ
ĮĶŃŏĪĻěňĬȮőħĵĔŅĶĮĶŃĴŅĦĶƟŀĵĸŃĕŀĚėĺŅĴŏĽňŗĵĚĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻȮ&Excess Risk8ȮER'Ȯ 
 
ὙὙ Ὡὼὴ‍ ά άȟ ȟά άȟ       ȮȮ&2,17' 
 

ŏĴŊŗŀȮi̡ȮėŊŀĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĔńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ&ŏěŖĭĮƙĺĵľĶŊŀ
ŏĽňĵĝňĺŇĨ'ȮőħĵŏĮƦĬĨńĺŐĮĶĪňŗĭƞĚĭŀĔėĺŅĴŏĽňŗĵĚĪňŗŏĮĸňŗĵĬŐĮĸĚœĮŏĴŊŗŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŏĮĸňŗĵĬœĮȮ
ĞŉŗĚœħƟěŅĔĔŅĶĻŉĔļŅŏĝŇĚĶŃĭŅħĺŇĪĵŅŒĬŐĨƞĸŃĮĶŃŏĪĻȮĬŀĔěŅĔĬňŘȮmiȮėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŐĸŃȮ
mi,0ȮėŊŀĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĽņľĶńĭĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŒĬĮĶŃŏĪĻĬńŘĬȮŕȮĞŉŗĚŒĬĮĶŃŏĪĻœĪĵȮėŊŀȮėƞŅĪňŗȮȮȮȮȮȮȮȮ
ĔĶĴėĺĭėŋĴĴĸıŇļĔņľĬħĕŉŘĬȮħńĚĬńŘĬȮŏĴŊŗŀėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŒħȮŕȮĴňėƞŅĬƟŀĵĔĺƞŅĴŅĨĶģŅĬȮľĴŅĵĩŉĚȮœĴƞĴň
įĸĔĶŃĪĭĪňŗĶŋĬŐĶĚŏĔŇħĕŉŘĬȮĞŉŗĚěŅĔĽĴĔŅĶȮ&2,14'ȮĽŅĴŅĶĩėņĬĺĦėƞŅȮER œħƟěŅĔĽĴĔŅĶĨƞŀœĮĬňŘ 
 
ὉὙ ὙὙ ρȮ          ȮȮ&2,18' 
 

ŐĸŃįĸĶĺĴĕŀĚȮER ĽņľĶńĭĴĸıŇļŀŅĔŅĻĪŋĔĨńĺěŉĚĴňėƞŅŏĪƞŅĔńĭ 
 
ὉὙ В ὉὙ В ὙὙ ρ Ȯ       ȮȮ&2,19' 
 

ĪńŘĚĬňŘȮŏĴŊŗŀĽĴĴĨŇĺƞŅȮER ĽņľĶńĭĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĴňėƞŅŏĪƞŅĔńĭȮERtotalȮħńĚĬńŘĬȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢ
ŏĪňĵĭŏĪƞŅȮ&RRi('ȮěŉĚĽŅĴŅĶĩėņĬĺĦœħƟħńĚĬňŘ 
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ὙὙᶻ  ὉὙ ρ  Ὡὼὴ‍ άᶻ άȟ      Ȯ  &2,20' 
 

ŐĸŃėĺŅĴŏĕƟĴĕƟĬŏĪňĵĭŏĪƞŅĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮ&mi('ȮĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĨƞŀœĮĬňŘ 
 
άᶻ  

 ᶻ

άȟ        Ȯ  Ȯ&2,21' 

 
ĞŉŗĚĺŇīňĔŅĶħńĚĔĸƞŅĺĬňŘŏĮƦĬĔŅĶĪņŒľƟħńĝĬňėŋĦĳŅıŀŅĔŅĻĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻȮ

&RRi'ȮŐĪĬĔŅĶĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻȮ&mi'Ȯ&Shen et al,, 2017'ȮħńĚĬńŘĬȮHAQIȮěŉĚĽŅĴŅĶĩėņĬĺĦ
ėĸƟŅĵȮŕȮĔńĭȮAQI ŐĨƞŒĝƟėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıŐĪĬėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻħńĚĨƞŀœĮĬňŘ 
 
ὌὃὗὍάὥὼὃὗὍȟ

ᶻ

ȟ
ȟὮ ρȟςȟσȟȣφȮ       &2,22' 

 
ŏĴŊŗŀ HAQIiȮėŊŀȮHAQI ĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮŐĸŃȮAQIi,jȮėŊŀȮėƞŅȮUpper Bound ĕŀĚħńĝĬňėŋĦĳŅı

ŀŅĔŅĻĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĪňŗĴňėĺŅĴŏĕƟĴĕƟĬŀĵŌƞŒĬȮAQI Category ĪňŗȮjȮĪňŗĮĶŃĔŀĭħƟĺĵĪńŘĚľĴħȮ6 ĔĸŋƞĴȮ
&Categories'ȮœħƟŐĔƞ AQI 0 ů 50, AQI 51 ů 100, AQI 101 ů 150, AQI 151 ů 200, AQI 201 ů 300 ŐĸŃȮAQI 
ĨńŘĚŐĨƞȮ301 ĕŉŘĬœĮȮĪńŘĚĬňŘȮmi,j ėŊŀėƞŅȮUpper Bound ĕŀĚėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮiȮĪňŗĴňėĺŅĴŏĕƟĴĕƟĬŒĬĝƞĺĚȮ
Category ĪňŗȮjȮĨŅĴĮĶŃĔŅĻĔĶŃĪĶĺĚĮĔĮƚŀĚĽŇŗĚŐĺħĸƟŀĴŐľƞĚĽŅīŅĶĦĶńģĮĶŃĝŅĝĬěňĬȮ&Chinese Ministry ofȮ
Environmental Protection'ȮŀĵƞŅĚœĶĔŖĨŅĴȮĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻħƟĺĵĺŇīňĬňŘ
ěņŏĮƦĬĨƟŀĚŀŅĻńĵĕƟŀĴŌĸěŅĔĔŅĶĻŉĔļŅŏĝŇĚĶŃĭŅħĺŇĪĵŅŒĬĶŌĮĕŀĚėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮĞŉŗĚĽŅĴŅĶĩŒĝƟįĸĔŅĶĻŉĔļŅĕŀĚ
ĨƞŅĚĮĶŃŏĪĻĔŖœħƟȮŐĨƞĔŅĶĴňįĸĔŅĶĻŉĔļŅĳŅĵŒĬĮĶŃŏĪĻĵƞŀĴŏĮƦĬĨńĺŏĸŊŀĔĪňŗħňĔĺƞŅŏĽĴŀȮŏĬŊŗŀĚěŅĔėƞŅĪňŗœħƟĵƞŀĴŏĮƦĬȮȮȮȮ
ĨńĺŐĪĬĪňŗħňĕŀĚĮĶŃĝŅĝĬŒĬıŊŘĬĪňŗľĶŊŀĮĶŃŏĪĻĬńŘĬȮŕ 
 

2,4,4 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ&AQHI'ȮħƟĺĵĺŇīňŀŊŗĬȮŕ 
ĬŀĔěŅĔĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻĨŅĴĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬŐĸƟĺȮĵńĚĴňĺŇīňĔŅĶĪňŗ

ŏĶňĵĔĺƞŅȮFuzzy Air QualityȮHealth Index &FAQHI'ȮĞŉŗĚŏĔŇħěŅĔĔŅĶěņĸŀĚőėĶĚĽĶƟŅĚŐĭĭĸņħńĭĕńŘĬȮ&Hierarchy 
Tree'ȮěņĬĺĬȮ3 ĝńŘĬȮőħĵĝńŘĬŐĶĔėŊŀħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ&AQHI'ȮĝńŘĬĪňŗȮ2 ėŊŀħńĝĬňĨƞŅĚȮŕȮĪňŗĴňįĸ
Ĩƞŀ AQHIȮĞŉŗĚĮĶŃĔŀĭħƟĺĵħńĝĬňȮ2 ĝĬŇħȮœħƟŐĔƞȮPollution IndexȮ&PI'ȮŐĸŃȮExposure Index &EI'ȮŐĸŃĝńŘĬĪňŗȮ3 ėŊŀ
ĮƤěěńĵĪňŗĴňįĸĨƞŀȮPI ŐĸŃȮEI ŒĬĝńŘĬĪňŗȮ2 ĔĸƞŅĺėŊŀĮƤěěńĵĪňŗĴňįĸĨƞŀȮPI ĮĶŃĔŀĭħƟĺĵėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻ
ĪńŘĚľĴħȮ5 ĝĬŇħȮœħƟŐĔƞȮPM10, SO0, NO0, COȮŐĸŃ O1ȮŐĸŃĮƤěěńĵĪňŗĴňįĸĨƞŀȮEI ĮĶŃĔŀĭħƟĺĵȮėĺŅĴŀƞŀĬœľĺŏĝŇĚ
ıŊŘĬĪňŗȮėĺŅĴŀƞŀĬœľĺŏĝŇĚĮĶŃĝŅĔĶȮŐĸŃėĺŅĴľĬŅŐĬƞĬĕŀĚĮĶŃĝŅĔĶȮĞŉŗĚěŅĔĔŅĶĻŉĔļŅıĭĺƞŅȮPI ĴňįĸĨƞŀȮAQHIȮĶƟŀĵ
ĸŃ 74Ȯ&0,74'ȮŐĸŃȮEI ĴňįĸĨƞŀȮAQHI ĶƟŀĵĸŃȮ26 &0,26'ȮĪńŘĚĬňŘȮFAQHI ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĨƞŀœĮĬňŘ 
 
ὊὃὗὌὍρz ὶ ςz ὶ σz ὶȮ        ȮȮ&2,23' 
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ŏĴŊŗŀĝŋħĕŀĚȮFuzzy ĪňŗŐĽħĚŒĬĶŌĮĕŀĚĨŗņȮ&rL'ȮĮŅĬĔĸŅĚȮ&rM'ȮŐĸŃĽŌĚȮ&rH'ȮœħƟĴŅěŅĔŏĴĪĶŇĔĞƢȮuȮ&Gorai et 
al,, 2015'ȮŐĸŃěņĬĺĬȮ1, 2, 3 ėŊŀȮėƞŅėĚĪňŗŏĴŊŗŀœĴƞĴňȮFuzzy &non+fuzzy value'ȮĞŉŗĚĺŇīňĔŅĶĬňŘĬŇĵĴŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅ
ĽŅīŅĶĦĽŋĕŒĬŏĝŇĚıŊŘĬĪňŗȮŏĺĸŅȮŐĸŃėĺŅĴľĬŅŐĬƞĬĕŀĚĮĶŃĝŅĔĶȮŐĨƞœĴƞœħƟıŇěŅĶĦŅįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔ
ĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮħńĚĬńŘĬȮFAQHI ěŉĚĴŀĚĕƟŅĴėĺŅĴĽņėńĠĕŀĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗŏĔŇħěŅĔĴĸıŇļŀŅĔŅĻ
ĨƞŅĚĝĬŇħĔńĬ 

ĬŀĔěŅĔĬňŘȮĵńĚĴňħńĝĬňĝňŘĺńħĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻĝĬŇħŀŊŗĬȮŕȮėŊŀȮAir Quality Risk Index 
&AQRI'ȮĪňŗıńĥĬŅĴŅěŅĔȮAQHI őħĵĔņľĬħĶŃħńĭėĺŅĴŏĽňŗĵĚĪňŗĮĸŀħĳńĵȮ&Safety Risk'ȮŐĸŃėĺŅĴŏĽňŗĵĚĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ
&Environmental Risk'ȮŏıŇŗĴŏĨŇĴȮ&Ahmadi et al,, 2015'Ȯ&ĞŉŗĚȮAQHI œĴƞĴňĔŅĶĔņľĬħĶŃħńĭĪňŗĮĸŀħĳńĵȮŏĬŊŗŀĚěŅĔ
ľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅıĭĺƞŅȮįĸĔĶŃĪĭĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıŏĮƦĬŐĭĭŏĽƟĬĨĶĚȮĔĸƞŅĺėŊŀȮĩŉĚŐĴƟĺƞŅ
ĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĬƟŀĵȮŐĨƞĵńĚıĭįĸĔĶŃĪĭĪňŗĨŅĴĴŅŏĽĴŀ'ȮĪńŘĚĬňŘȮAQRI ĽŅĴŅĶĩŀīŇĭŅĵœħƟħƟĺĵ
ĽĴĔŅĶĨƞŀœĮĬňŘ 
 
ὃὗὙὍ         Ȯ Ȯ&2,24' 
 

ŏĴŊŗŀȮRHȮėŊŀėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıȮ&Health Risk'ȮRSȮėŊŀėĺŅĴŏĽňŗĵĚŒĬĶŃħńĭĪňŗĮĸŀħĳńĵȮ&Safety Risk'ȮȮȮȮȮȮ
REȮėŊŀȮėĺŅĴŏĽňŗĵĚĨƞŀĽŇŗĚŐĺħĸƟŀĴȮ&Environmental Risk'ȮŐĸŃȮWȮėŊŀėƞŅĬŘņľĬńĔĪňŗĴňėƞŅŀĵŌƞĶŃľĺƞŅĚȮ0 ĩŉĚȮ1  

ĬŀĔěŅĔĬňŘĵńĚĴňħńĝĬňĝňŘĺńħĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻĪňŗıńĥĬŅĕŉŘĬěŅĔĽĩŅĬĔŅĶĦƢĪňŗŏĜıŅŃŏěŅŃěĚȮ
ĔĸƞŅĺėŊŀȮŏĮƦĬȮAQHI ĪňŗıŇěŅĶĦŅěŅĔĴĸıŇļŀŅĔŅĻĪňŗŏĔŇħěŅĔĔŅĶŏįŅœľĴƟĵŅĚĶĩĵĬĨƢőħĵŏĜıŅŃȮ&SinghȮet al,, 
2015'ȮĞŉŗĚĬńĔĺŇěńĵĴňėĺŅĴıĵŅĵŅĴĪňŗěŃĬņĽŅĶĴĸıŇļĪňŗŏĮƦĬŀńĬĨĶŅĵȮ&Hazardous Compounds'ȮĪňŗŏĔŇħěŅĔĔŅĶȮȮȮ
ŏįŅœľĴƟĕŀĚĵŅĚĶĩĵĬĨƢœĮŒĝƟŒĬĔŅĶıńĥĬŅȮAQHI ħƟĺĵȮĪńŘĚĬňŘȮħńĝĬňĝňŘĺńħĮĶŃŏĳĪĬňŘĩŌĔıńĥĬŅĕŉŘĬĳŅĵŒĨƟėĺŅĴŏĕƟĴĕƟĬ
ŀƟŅĚŀŇĚĕŀĚĴĸıŇļŀŅĔŅĻěŅĔȮ2 ŐľĸƞĚȮœħƟŐĔƞȮĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻŒĬĭĶĶĵŅĔŅĻĕŀĚŀĚėƢĔŅĶıŇĪńĔļƢĽŇŗĚŐĺħĸƟŀĴ
ĕŀĚŀŏĴĶŇĔŅȮ&National Ambient Air Quality Standards &NAAQS'Ȯof US Environmental Protection 
Agency'ȮŐĸŃŐĬĺĪŅĚĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıŏĜňĵĭıĸńĬȮ&Acute Exposure Guideline 
Levels8ȮAEGL+/'ȮĪńŘĚĬňŘȮŒĬĔĶĦňĪňŗȮNAAQSȮœĴƞĴňĴŅĨĶģŅĬĕŀĚĽŅĶĴĸıŇļĪňŗĨƟŀĚĔŅĶȮĬńĔĺŇěńĵěŃŀƟŅĚŀŇĚĨŅĴŐĬĺĪŅĚȮ
AEGL+1 ĪňŗŏĮƦĬėƞŅėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵȮ1 ĝńŗĺőĴĚȮħńĚĬńŘĬȮħńĝĬňĮĶŃŏĳĪĬňŘěŉĚĶĺĴĽŅĶĴĸıŇļŀŅĔŅĻĪňŗĴňįĸĔĶŃĪĭĨƞŀ
ĽŋĕĳŅıȮŐĨƞœĴƞĩŌĔĔņľĬħœĺƟŒĬȮNAAQS ĞŉŗĚĽŅĴŅĶĩŀīŇĭŅĵœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 

ὥ ὥ έ έ Ễ έ ό ό Ễό    ȮȮ  &2,25' 
  

ŏĴŊŗŀȮaPMȮėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM2.5ȮomȮėŊŀȮĴĸıŇļŀŅĔŅĻĶƞĺĴŐĸŃȮunȮėŊŀĽŅĶĴĸıŇļŀŅĔŅĻŀŊŗĬȮŕȮĪňŗĴň
ĔŅĶĨĶĺěĺńħȮŒĬĕĦŃĪňŗȮpȮėŊŀȮėƞŅĪňŗėĺĭėŋĴįĸĶĺĴĕŀĚĴĸıŇļŀŅĔŅĻĪŋĔĨńĺŒĬĽĴĔŅĶȮĞŉŗĚĬńĔĺŇěńĵıĭĺƞŅėƞŅȮpȮĪňŗ
ŏľĴŅŃĽĴĴňėƞŅŏĪƞŅĔńĭȮ1 ŐĸŃĩŉĚŐĴƟĺƞŅħńĝĬňĮĶŃŏĳĪĬňŘıŇěŅĶĦŅĽŅĶĴĸıŇļŀŅĔŅĻĝĬŇħŀŊŗĬĪňŗĴňįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı
ĬŀĔŏľĬŊŀěŅĔĪňŗĔņľĬħœĺƟŒĬȮNAAQSȮŐĨƞœĴƞĽŅĴŅĶĩŏĮƦĬĨńĺŐĪĬĕŀĚĽĩŅĬĔŅĶĦƢĴĸıŇļŀŅĔŅĻĪńŗĺœĮœħƟȮŏĬŊŗŀĚěŅĔ
ŏĮƦĬħńĝĬňĪňŗŒĝƟĽņľĶńĭĴĸıŇļŀŅĔŅĻĪňŗŏĔŇħěŅĔĔŅĶŏįŅœľĴƟĕŀĚĵŅĚĶĩĵĬĨƢőħĵŏĜıŅŃŏĪƞŅĬńŘĬȮĞŉŗĚĽŅĶĴĸıŇļŀŅĔŅĻĪňŗ
ŏĮƦĬŀńĬĨĶŅĵĝĬŇħŀŊŗĬȮŕȮěņŏĮƦĬĨƟŀĚĴňĔŅĶĨĶĺěĺńħŏıŇŗĴŏĨŇĴ 
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2,5ȮĽĶŋĮ 
0,5,/ȮĽĶŋĮĔŅĶĪĭĪĺĬŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻ 
ěŅĔĔŅĶĪĭĪĺĬŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮőħĵĔŅĶĻŉĔļŅ

ėĺŅĴĽńĴıńĬīƢ&ŐĽħĚħƟĺĵėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢ8ȮRRȮŐĸŃȮOR'ȮȮĶŃľĺƞŅĚĴĸıŇļĪŅĚŀŅĔŅĻĔńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮ
œħƟŐĔƞȮĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔȮĔŅĶĬŀĬőĶĚıĵŅĭŅĸȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨȮőħĵĴĸıŇļŀŅĔŅĻȮĮĶŃĔŀĭħƟĺĵȮ
NO2, O3, PM10ȮŐĸŃȮPM2.5ȮœħƟĪĭĪĺĬěŅĔĚŅĬĺŇěńĵĪňŗĨňıŇĴıƢŒĬĺŅĶĽŅĶĶŃħńĭĬŅĬŅĝŅĨŇŏĜıŅŃĪňŗŏĮƦĬĳŅļŅŀńĚĔķļȮ
&ĭŅĚĽƞĺĬ'ȮŒĬĝƞĺĚĶŃľĺƞŅĚĮƖȮı,Ļ,Ȯ2542 &ė,Ļ,Ȯ1999'ȮĩŉĚȮı,Ļ,Ȯ2563 &ė,Ļ,Ȯ2020'ȮěŅĔģŅĬĕƟŀĴŌĸĕŀĚȮPubMed 
ŐĸŃȮScopusȮőħĵŒĝƟėņĽņėńĠȮ&Keywords'ȮĺƞŅȮ air pollution  ORȮ particulate matter ȮOR  PM10  OR 
 PM2.5  OR  nitrogen dioxide  OR  ozone  AND & mortality  OR  hospital admission(  OR  outpatient 
department visit(  OR  emergency department visit(  OR  emergency room visit( 'ȮĞŉŗĚĴňĔŅĶıŇěŅĶĦŅ
ėĺŅĴŏĔňŗĵĺĕƟŀĚĕŀĚĭĪėĺŅĴěŅĔĝŊŗŀľńĺĕƟŀŐĸŃĭĪėńħĵƞŀȮĬŀĔěŅĔĬňŘĵńĚĴňĔŅĶĪĭĪĺĬĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶ
ıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI'ȮŒĬĮĶŃŏĪĻĨƞŅĚȮŕȮĪńŗĺőĸĔőħĵŒĝƟėņĽņėńĠŒĬĔŅĶĽŊĭėƟĬĺƞŅȮ
 air quality index  OR  air quality health index  OR  excess risk  OR  aggregate risk index  OR 
 health+risk based air quality index  OR  air quality risk index ȮĞŉŗĚľĸńĚěŅĔĔŅĶĽŊĭėƟĬȮěŃěńħĔĸŋƞĴĭĪėĺŅĴ
ĨŅĴĶŌĮŐĭĭĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻ 

ľĸńĚěŅĔĪňŗľńĺĕƟŀŐĸŃĭĪėńħĵƞŀĕŀĚĭĪėĺŅĴĴňėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅı
ĕŀĚĴĸıŇļŀŅĔŅĻȮĕńŘĬĨŀĬĨƞŀœĮėŊŀĔŅĶŀƞŅĬĭĪėĺŅĴĜĭńĭŏĨŖĴŏıŊŗŀĶŃĭŋĶŅĵĸŃŏŀňĵħĕŀĚĭĪėĺŅĴĺŇěńĵĬńŘĬȮŕȮŏĝƞĬȮ
ĽĩŅĬĪňŗĻŉĔļŅȮĔĸŋƞĴĮĶŃĝŅĔĶĪňŗĻŉĔļŅȮĺŇīňĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮŏĮƦĬĨƟĬȮĞŉŗĚĭĪėĺŅĴĪňŗıŇěŅĶĦŅŒĬĔŅĶĻŉĔļŅĬňŘȮľĴŅĵ
ĶĺĴĩŉĚĭĪėĺŅĴĪňŗĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃĵŃĽńŘĬȮ&Short+term Effects'ȮŐĸŃĶŃĵŃĵŅĺȮ&Long+term Effects'Ȯ
ĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻȮ&NO2ȮľĶŊŀȮO3ȮľĶŊŀȮPM10ȮľĶŊŀȮPM2.5'ȮŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮőħĵŒĝƟĶŌĮŐĭĭĔŅĶĻŉĔļŅ
ĨƞŅĚȮŕȮœħƟŐĔƞȮĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Design'ȮĔŅĶĻŉĔļŅŐĭĭœĕĺƟŏĺĸŅĕŀĚįŌƟĮƙĺĵŐĨƞĸŃĶŅĵȮ
&Time+stratified Case+crossover Design'ȮŐĸŃĔŅĶĻŉĔļŅŐĭĭőėŁŀĪȮ&Cohort Study Design'ȮĪńŘĚĬňŘĭĪėĺŅĴ
ĬńŘĬȮŕȮĨƟŀĚŏĮƦĬĔŅĶĻŉĔļŅĪňŗĨĶĚĨŅĴŏĔĦĤƢĪňŗĔņľĬħħńĚĨƞŀœĮĬňŘ 
 1'ȮĭĪėĺŅĴĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮľĶŊŀȮO3ȮľĶŊŀȮPM10ȮľĶŊŀȮ
PM2.5ȮĔńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮĞŉŗĚŀŅěěŃŏĮƦĬĔŅĶĮƙĺĵȮ&ĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔȮľĶŊŀȮĔŅĶĬŀĬőĶĚĭŅĸ
ĭŅĸ'ȮľĶŊŀĔŅĶŏĽňĵĝňĺŇĨȮŐĸŃĭĪėĺŅĴĬńŘĬȮŕȮŒĝƟĕƟŀĴŌĸėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅı
ŀŅĔŅĻȮľĶŊŀĕƟŀĴŌĸěŅĔħŅĺŏĪňĵĴȮľĶŊŀěŅĔŐĭĭěņĸŀĚĴĸıŇļŀŅĔŅĻ 
  2'ȮįĸĔĶŃĪĭĪňŗĽĬŒěĻŉĔļŅėŊŀĔŅĶŏěŖĭĮƙĺĵľĶŊŀĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟĴňĽŅŏľĨŋĴŅěŅĔ
ŀŋĭńĨŇŏľĨŋȮ&Non+accidental Morbidity or Mortality'ȮĶĺĴĪńŘĚőĶėœĴƞĨŇħĨƞŀȮ&Communicable Disease'ȮŀŊŗĬȮŕȮ
ŏĝƞĬȮőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮőĶėŏĭŅľĺŅĬȮőĶėěŇĨŏĳĪȮŏĮƦĬĨƟĬ 
  3'ȮįĸĸńıīƢĪňŗœħƟěŅĔĔŅĶĻŉĔļŅŐĽħĚŀŀĔĴŅŒĬĶŌĮŐĭĭĕŀĚėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗŀŅěěŃŏĮƦĬȮ
Relative Risk &RR'ȮľĶŊŀȮOdds Ratio &OR'ȮľĶŊŀĶƟŀĵĸŃĕŀĚėĺŅĴŏĽňŗĵĚĪňŗŏıŇŗĴĕŉŘĬȮ&Percent Change'ȮĨƞŀľĬƞĺĵ
ėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻȮ&NO2, O3, PM10, PM2.5'ȮĪńŘĚĬňŘĕƟŀĴŌĸĪňŗœħƟěŅĔĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴĮĶŃĔŀĭœĮ
ħƟĺĵĝĬŇħĕŀĚĴĸıŇļŀŅĔŅĻȮĕƟŀĴŌĸįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮĔĸŋƞĴőĶėĪňŗĽĬŒěȮėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚĨƞŀ
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ľĬƞĺĵėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮĺŇīňĔŅĶŐĸŃĶŌĮŐĭĭĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢȮıŊŘĬĪňŗĪňŗĻŉĔļŅȮ
ĨĸŀħěĬĬŅĴĽĔŋĸĕŀĚįŌƟŐĨƞĚėĬŐĶĔŐĸŃĮƖĪňŗĨňıŇĴıƢŏįĵŐıĶƞȮ 
 

2,5,0ȮĭĪĽĶŋĮĔŅĶĪĭĪĺĬĭĪėĺŅĴĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻȮ 
 ȮȮȮȮȮȮȮȮŏĬŊŗŀĚěŅĔħńĝĬňėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Index8ȮAQI'ȮĪňŗĮĶŃŏĪĻœĪĵŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŏĮƦĬėƞŅĪňŗ
ŐĽħĚĩŉĚĴĸıŇļŀŅĔŅĻŏıňĵĚĝĬŇħŏħňĵĺȮ&PM10, PM2.5, NO2, SO2, O3ȮľĶŊŀȮCO'ȮĪňŗĴňėƞŅȮAQI ĽŌĚĪňŗĽŋħŒĬŏĺĸŅĬńŘĬȮŕȮ
ŐĨƞŒĬėĺŅĴŏĮƦĬěĶŇĚėĬŏĶŅĪŋĔėĬœĴƞœħƟľŅĵŒěŏĜıŅŃĴĸıŇļŀŅĔŅĻĝĬŇħŒħĝĬŇħľĬŉŗĚȮŐĨƞĴňĔŅĶĽŌħľŅĵŒěĴĸıŇļŀŅĔŅĻ
ĪŋĔĝĬŇħĪňŗĴňŀĵŌƞŒĬĭĶĶĵŅĔŅĻĕĦŃĬńŘĬȮħńĚĬńŘĬėƞŅȮAQI ěŉĚœĴƞœħƟĭƞĚĭŀĔĮĶŇĴŅĦĽŅĶĴĸıŇļĪńŘĚľĴħĪňŗĽŌħŏĕƟŅœĮŒĬĶƞŅĚĔŅĵȮ
ŀňĔĪńŘĚĔŅĶĬņėƞŅȮAQI ĕŀĚĴĸıŇļŀŅĔŅĻĪŋĔĨńĺĴŅĶĺĴĔńĬĔŖĵńĚĴňėĺŅĴėĸŅħŏėĸŊŗŀĬĽŌĚŏĬŊŗŀĚěŅĔĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺ
ĴňėĺŅĴĶŋĬŐĶĚĨƞŀĽŋĕĳŅıŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬěŉĚěņŏĮƦĬĨƟŀĚĴňĔŅĶıŇěŅĶĦŅėĺŅĴĶŋĬŐĶĚĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻ
ŐĨƞĸŃĨńĺȮŐĸŃıńĥĬŅŏĮƦĬħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI'ȮĞŉŗĚěŅĔĔŅĶĪĭĪĺĬŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚ
ıĭĺƞŅȮĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ4 ĔĸŋƞĴȮœħƟŐĔƞȮĔŅĶıńĥĬŅȮAQHI 
ěŅĔľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅȮĔŅĶıńĥĬŅ AQHI ěŅĔŐĬĺĪŅĚĔŅĶĔņľĬħĴŅĨĶģŅĬėŋĦĳŅıŀŅĔŅĻĕŀĚŀĚėƢĔŅĶ
ŀĬŅĴńĵőĸĔȮ&WHO AQG'ȮĔŅĶıńĥĬŅ AQHI ěŅĔėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮŐĸŃĔŅĶıńĥĬŅ AQHI ħƟĺĵĺŇīňĔŅĶŀŊŗĬȮŕȮ 

ȮȮȮȮ ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻěņŏĮƦĬĨƟŀĚŀŅĻńĵĕƟŀĴŌĸĮĶŃěņĪƟŀĚĩŇŗĬľĶŊŀ
ĕƟŀĴŌĸĕŀĚŐĨƞĸŃĮĶŃŏĪĻȮŏĬŊŗŀĚěŅĔįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻŒĬŐĨƞĸŃĮĶŃŏĪĻĴňėĺŅĴŐĨĔĨƞŅĚĔńĬ
ŏĬŊŗŀĚĴŅěŅĔėĺŅĴŐĨĔĨƞŅĚĕŀĚĮĶŃĝŅĝĬȮėĺŅĴŐĨĔĨƞŅĚĪŅĚŏĻĶļģĽĩŅĬŃĕŀĚĮĶŃĝŅĝĬȮĶĺĴĪńŘĚĽĩŅĬĔŅĶĦƢĴĸıŇļ
ŀŅĔŅĻĕŀĚŐĨƞĸŃĮĶŃŏĪĻĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮħńĚĬńŘĬȮĔŅĶĔņľĬħħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻŒĬĶŃħńĭ
ĳŌĴŇĳŅėȮŏĝƞĬȮħńĝĬňĽņľĶńĭĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮŏĮƦĬĨƟĬȮěŉĚŏĮƦĬœĮœħƟĵŅĔȮĪńŘĚĬňŘȮŒĬŐĨƞĸŃĮĶŃŏĪĻėĺĶĴň
ľĸńĔģŅĬĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗĭƞĚĭŀĔįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĴĸıŇļŀŅĔŅĻŏıŊŗŀŒĝƟŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶıńĥĬŅȮȮȮȮȮȮ
ħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔĴĸıŇļŀŅĔŅĻĪňŗŏľĴŅŃĽĴĕŀĚŐĨƞĸŃĮĶŃŏĪĻ 
 

  



32 
 

ĭĪĪňŗȮ1ȮĺŇīňĔŅĶĻŉĔļŅ 
1,/ȮĕŀĭŏĕĨĔŅĶĻŉĔļŅ 

1.1,/ȮĕƟŀĴŌĸħƟŅĬĴĸıŇļŀŅĔŅĻŐĸŃħƟŅĬŀŋĨŋĬŇĵĴĺŇĪĵŅȮĕƟŀĴŌĸĴĸıŇļĪŅĚŀŅĔŅĻȮŐĸŃĕƟŀĴŌĸħƟŅĬ
ŀŋĨŋĬŇĵĴĺŇĪĵŅȮĮĶŃĔŀĭħƟĺĵȮĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻȮĶŅĵĺńĬȮ&ĶŅĵĝńŗĺőĴĚ'ȮěŅĔĪŋĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻĕŀĚ
ĔĶĴėĺĭėŋĴĴĸıŇļȮěņĬĺĬȮ37 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻœĪĵ ĵƟŀĬľĸńĚĨńŘĚŐĨƞȮĮƖȮ0337Ȯ+0341ȮŒĬȮ2ȮĮĶŃŏĳĪȮœħƟŐĔƞȮ
ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮ&PM2.5'ȮĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ/.ȮœĴėĶŀĬȮ&PM10'ȮȮőŀőĞĬȮ
&O1'ȮŐĸŃȮŀŀĔœĞħƢĕŀĚœĬőĨĶŏěĬȮ&NOx)ȮĶĺĴĩŉĚĕƟŀĴŌĸŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢ  

1,/,0ȮĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨ ĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨěŅĔ
ĭńĠĝňěņŐĬĔőĶėĪŅĚĽĩŇĨŇȮICD-/.Ȯ&International Statistical Classification of Diseases version /.'ȮőħĵŏĮƦĬ
ĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě (ICD10: J00-J99) ŐĸŃőĶėĶŃĭĭľńĺŒě
ŐĸŃľĸŀħŏĸŊŀħ (ICD10: I00-I99) ěŅĔĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇĳŅĵŒĨƟĽŇĪīŇśĔŅĶĶńĔļŅȮ30 ĭŅĪĶńĔļŅ
ĪŋĔőĶė ĨĸŀħěĬĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋȮ&ICD10: A00-R99'ȮěŅĔ 
ĽņĬńĔĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢȮĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ'ȮŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2559 ĩŉĚĺńĬĪňŗȮ31 īńĬĺŅėĴȮ
2563  

1,/,1ȮĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸȮŐĸŃĨĶĺěĽŀĭĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸȮőħĵĴňŐĬĺĪŅĚȮħńĚĬňŘ
ĨĶĺěĽŀĭėĺŅĴėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻĶŅĵĽĩŅĬňĨĶĺěĺńħȮŐĸŃėņĬĺĦĶŃħńĭĴĸıŇļĪŅĚŀŅĔŅĻěŅĔ 
ėƞŅĶŅĵĝńŗĺőĴĚŏĮƦĬėƞŅŏĜĸňŗĵȮ02ȮĝńŗĺőĴĚȮľĶŊŀėƞŅŏĜĸňŗĵȮ6ȮĝńŗĺőĴĚȮěņŐĬĔĶŅĵĺńĬȮĶŅĵĽĩŅĬňĨĶĺěĺńħȮŐĸŃĶŅĵěńĚľĺńħ
ĨĶĺěĽŀĭėĺŅĴėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸįŌƟĮƙĺĵĭĶŇĔŅĶĜŋĔŏĜŇĬȮŐĸŃėņĬĺĬěņĬĺĬįŌƟĮƙĺĵĶŅĵĺńĬȮěņŐĬĔĶŅĵěńĚľĺńħ
ĨĶĺěĽŀĭėĺŅĴėĶĭĩƟĺĬĕŀĚĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨȮŐĸŃĔŅĶĸĚĶľńĽȮGAB+/.ȮŐĸŃėņĬĺĦěņĬĺĬĮƙĺĵĶŅĵĺńĬȮěņŐĬĔ
ĶŅĵěńĚľĺńħĨĶĺěĽŀĭĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸĴĸıŇļĪŅĚŀŅĔŅĻȮĕƟŀĴŌĸįŌƟĮƙĺĵĭĶŇĔŅĶĜŋĔŏĜŇĬȮĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨȮ
ŐĸŃėƟĬľŅĕƟŀĴŌĸĪňŗĴňėĺŅĴįŇħĮĔĨŇȮ&Outlier) ŏıŊŗŀĮĶŃĔŀĭĔŅĶŀīŇĭŅĵŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸ 

1,/,2ȮĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵėŅħĔŅĶĦƢįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļĪŅĚŀŅĔŅĻŒĬĳŅıĶĺĴĕŀĚĮĶŃŏĪĻ
œĪĵȮŐĸŃĮĶŃĴŅĦĕĬŅħĕŀĚįĸĔĶŃĪĭĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶŏıŇŗĴĕŉŘĬľĶŊŀĔŅĶĸħĸĚĕŀĚĴĸıŇļĪŅĚŀŅĔŅĻȮőħĵŏĜıŅŃ
ĮĶŇĴŅĦİŋƙĬĸŃŀŀĚĕĬŅħœĴƞŏĔŇĬȮ0,3ȮœĴėĶŀĬȮőħĵŒĝƟĽĩŇĨŇħƟŅĬĶŃĭŅħĺŇĪĵŅĽŇŗĚŐĺħĸƟŀĴĪňŗĴňėĺŅĴŏľĴŅŃĽĴĔńĭĮĶŃŏĳĪ
ĕŀĚĕƟŀĴŌĸĪňŗĴňȮŐĸŃıńĥĬŅħńĝĬňėŋĦĳŅıŀŅĔŅĻħƟŅĬĽŋĕĳŅıȮ&?gpȮOs_jgrwȮFc_jrfȮGlbcv9Ȯ?OFG'ȮŏıŊŗŀŏĮƦĬĕƟŀĴŌĸ
ıńĥĬŅŏĔĦĤƢėĺŅĴŏĽňŗĵĚŐĸŃĔĸœĔĔŅĶŏĨŊŀĬĳńĵĨƞŀĽŋĕĳŅıȮŐĸŃėņŐĬŃĬņŒĬĔŅĶĮƚŀĚĔńĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚ
ĮĶŃŏĪĻœĪĵȮőħĵėņĬŉĚĩŉĚįĸĔĶŃĪĭĪŅĚĽŋĕĳŅıȮŏĮƦĬĶŃħńĭĔŅĶŐěƟĚŏĨŊŀĬĳńĵĽŋĕĳŅıȮŏıŊŗŀŒľƟĮĶŃĝŅĝĬĽŅĴŅĶĩ
ĮĔĮƚŀĚĽŋĕĳŅıĕŀĚĨĬŏŀĚœħƟŀĵƞŅĚĪńĬĪƞĺĚĪňȮŐĸŃĪĶŅĭĶŃħńĭįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĪňŗėĺĶľĸňĔŏĸňŗĵĚĔŅĶœħƟĶńĭĽńĴįńĽ
ĽŅĶĴĸıŇļœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭľĸńĔģŅĬĪŅĚĺŇĪĵŅĻŅĽĨĶƢĪňŗĭƞĚĝňŘĩŉĚĽĩŅĬĔŅĶĦƢŐĸŃįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıȮőħĵŒĝƟ
ľĸńĔŏĔĦĤƢĔŅĶėņĬĺĬěŅĔĕƟŀĴŌĸįĸĔĶŃĪĭĪŅĚĽŋĕĳŅıĨŅĴľĸńĔĽŅĔĸȮŐĸŃŒĝƟėĺŅĴŏľĴŅŃĽĴĔńĭĕƟŀĴŌĸįĸĔŅĶ
ĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻŒĬĮĶŃŏĪĻœĪĵĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅ 
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1,2ȮĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇ 
 3.2.1 ĽĩŇĨŇŏĝŇĚıĶĶĦĬŅ 

 ĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃŀŋĨŋĬŇĵĴĺŇĪĵŅŏĜĸňŗĵĶŅĵĺńĬȮ&NO2 O3 PM10ȮPM2.5ȮŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢ'ȮěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻĕŀĚĔĶĴėĺĭėŋĴĴĸıŇļŒĬěńĚľĺńħĨƞŅĚȮŕȮĕŀĚĮĶŃŏĪĻœĪĵȮĶĺĴĪńŘĚĕƟŀĴŌĸ
ĽŋĕĳŅıȮ&ĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ&ICD108ȮJ00+J99'ȮŐĸŃőĶė
ĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&ICD108ȮI00+I99'ȮěŅĔĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇĳŅĵŒĨƟĽŇĪīŇśĔŅĶĶńĔļŅȮ30 
ĭŅĪĶńĔļŅĪŋĔőĶėȮĨĸŀħěĬĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėȮ&ICD108ȮA00+R99'ȮěŅĔĽņĬńĔĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢȮ
ĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕ'ȮŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2559ȮĩŉĚĺńĬĪňŗȮ31 īńĬĺŅėĴȮ2563ȮĪńŘĚĬňŘőĮĶŐĔĶĴȮR 
&Version 3,6,3'ȮĩŌĔĬņĴŅŒĝƟĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮőħĵĴňĔŅĶŐĽħĚįĸĕƟŀĴŌĸŒĬĶŌĮĕŀĚĨŅĶŅĚȮĶŃĭŋėƞŅĔĸŅĚĪŅĚĽĩŇĨŇĕŀĚ
ĕƟŀĴŌĸŐĨƞĸŃĝĬŇħŒĬŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅȮŐĸŃĶŌĮĳŅıŏıŊŗŀŀīŇĭŅĵŐĬĺőĬƟĴĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃ
ĝĬŇħŐĸŃŐĬĺőĬƟĴĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅ 

3.2.2 ĽĩŇĨŇŏĝŇĚĺŇŏėĶŅŃľƢ 
ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĴĸıŇļŀŅĔŅĻŒĬ

ĔŅĶĻŉĔļŅĬňŘĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ2 ĕńŘĬĨŀĬȮœħƟŐĔƞȮĕńŘĬĨŀĬŐĶĔ ėŊŀ ĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻ
ŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨŒĬŐĨƞĸŃěńĚľĺńħȮőħĵŒĝƟĺŇīňĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ
&Time-series Design' ħƟĺĵĽĴĔŅĶȮGeneralized Linear Model (GLM) ĞŉŗĚŏĮƦĬĺŇīňĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗ
ĬŇĵĴŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻŒĬĶŃĵŃĽńŘĬȮőħĵėņĬŉĚĩŉĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ 
ėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴĝƞĺĚŏĺĸŅ  

ħńĚĬńŘĬȮĮƤěěńĵŒħĪňŗœĴƞœħƟŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅœĴƞĩŌĔĬņĴŅıŇěŅĶĦŅŏĮƦĬĨńĺŐĮĶĔĺĬŏĴŊŗŀŒĝƟĺŇīňĺŇŏėĶŅŃľƢ
ŐĭĭŀĬŋĔĶĴŏĺĸŅȮŏĝƞĬȮŏıĻȮŀŅĵŋȮıķĨŇĔĶĶĴĔŅĶĔŇĬȮıķĨŇĔĶĶĴĔŅĶĽŌĭĭŋľĶňŗȮŏĮƦĬĨƟĬȮĪńŘĚĬňŘ ĨńĺŐĮĶĔĺĬĪňŗŒĝƟŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅŒĬĔŅĶĻŉĔļŅĬňŘȮœħƟŐĔƞȮķħŌĔŅĸŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃĵŃĵŅĺȮ&ŒĝƟȮNatural 
Cubic Spline ĪňŗĶŃħńĭėĺŅĴŏĮƦĬŀŇĽĶŃȮ&Degree of Freedom: DF'ȮŏĪƞŅĔńĭȮ7 ĨƞŀĮƖ'ȮĺńĬĕŀĚĽńĮħŅľƢ (ŒĝƟĨńĺŐĮĶ
ŐĭĭȮDummyȮœħƟŐĔƞȮĺńĬŀŅĪŇĨĵƢȮĺńĬěńĬĪĶƢȮĺńĬŀńĚėŅĶȮĺńĬıŋīȮĺńĬıķľńĽĭħňȮĺńĬĻŋĔĶƢȮŐĸŃĺńĬŏĽŅĶƢ)ȮŐĸŃŀŋĦľĳŌĴŇŏĜĸňŗĵ
ĶŅĵĺńĬȮȮ&ŒĝƟȮNatural Cubic Spline ĪňŗȮDFȮŏĪƞŅĔńĭȮ3'ȮŏĬŊŗŀĚěŅĔĮƤěěńĵħńĚĔĸƞŅĺĴňŀŇĪīŇıĸĨƞŀěņĬĺĬĔŅĶŏěŖĭĮƙĺĵľĶŊŀ
ŏĽňĵĝňĺŇĨȮŏĝƞĬȮŒĬĺńĬĪņĔŅĶĮĔĨŇěņĬĺĬįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŀŅěěŃĴŅĔĔĺƞŅŒĬĺńĬŏĽŅĶƢȮľĶŊŀĺńĬŀŅĪŇĨĵƢȮ
ŏĮƦĬĨƟĬȮħńĚĬńŘĬ ĮƤěěńĵħńĚĔĸƞŅĺěņŏĮƦĬĨƟŀĚĬņĴŅıŇěŅĶĦŅħƟĺĵȮŀňĔĪńŘĚĔŅĶĻŉĔļŅĬňŘĴňĔŅĶıŇěŅĶĦŅėĺŅĴĽńĴıńĬīƢĪňŗĸƞŅĝƟŅȮ
&Lagged Effect'ȮĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨŏĮƦĬĶŃĵŃŏĺĸŅȮ7 ĺńĬȮ
&Lag 0-7'ȮőħĵĪňŗȮLag 0 ľĴŅĵėĺŅĴĺƞŅĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨŏĔŇħĕŉŘĬŒĬĺńĬ
ŏħňĵĺĔńĬȮľĶŊŀȮLag 1 ľĴŅĵėĺŅĴĺƞŅĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨŏĔŇħĕŉŘĬľĸńĚěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŏĮƦĬŏĺĸŅȮ 
1 ĺńĬȮľĶŊŀȮLag 7 ľĴŅĵėĺŅĴĺƞŅĔŅĶŏěŖĭĮƙĺĵľĶŊŀŏĽňĵĝňĺŇĨŏĔŇħĕŉŘĬľĸńĚěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŏĮƦĬŏĺĸŅȮ7 ĺńĬȮ
ŐĸŃĬņėƞŅėĺŅĴŏĽňŗĵĚěŅĔȮLag ĪňŗĴŅĔĪňŗĽŋħĴŅŒĝƟŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĨƞŀœĮȮőħĵ
ĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩħĩŀĵŐĭĭŀĬŋĔĶĴŏĺĸŅŒĬĔŅĶĻŉĔļŅĬňŘĔņľĬħŒľƟĕƟŀĴŌĸěņĬĺĬŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀ
įŌƟŏĽňĵĝňĺŇĨĶŅĵĺńĬĴňĔŅĶĔĶŃěŅĵĨńĺŐĭĭȮquasi-PoissonȮŏıŊŗŀĶŀĚĶńĭĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸĪňŗĴŅĔŏĔŇĬœĮȮ
&Overdispersion'ȮőħĵėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĪňŗŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ
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ŐĸŃĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀĔŅĶŏĽňĵĝňĺŇĨȮŐĽħĚŀŀĔĴŅŒĬĶŌĮĕŀĚȮRelative Risk (RR)ȮőħĵĴňĽĴĔŅĶ
ħńĚĨƞŀœĮĬňŘ 
 

Log(E(Yt)) = h + 1airpoli,t + ns(datet, 7 per year) + ns(temperaturet, 3) + DOWt     Ȯ ȮȮȮȮ(1,1) 

őħĵĪňŗ Yt   ėŊŀ ěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀįŌƟŏĽňĵĝňĺŇĨŒĬĺńĬĪňŗȮtȮ 
Log(E(Yt))Ȯ ėŊŀ ěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀŏĽňĵĝňĺŇĨėŅħĔŅĶĦƢŒĬĺńĬĪňŗȮt  

Ȯh  ėŊŀ ėƞŅȮIntercept ľĶŊŀėƞŅĨńħŐĔĬȮy ŏĴŊŗŀėƞŅĕŀĚŐĔĬȮxȮĴňėƞŅŏĪƞŅĔńĭȮ0 
 airpoli,t  ėŊŀ ĴĸıŇļŀŅĔŅĻŀŅĔŅĻĝĬŇħȮi &œħƟŐĔƞȮNO2, O3, PM10ȮľĶŊŀȮPM2.5'ȮŒĬĺńĬĪňŗȮt  
 datet   ėŊŀ ĺńĬĪňŗȮt ŏıŊŗŀėĺĭėŋĴĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃĵŃĵŅĺŐĸŃķħŌĔŅĸőħĵŒĝƟȮDF ŏĪƞŅĔńĭȮ7 ĨƞŀĮƖ 
 temperaturet  ėŊŀ ŀŋĦľĳŌĴŇŒĬĺńĬĪňŗȮt őħĵŒĝƟȮNatural Cubic Spline ĪňŗȮDF ŏĪƞŅĔńĭȮ3 

DOWt   ėŊŀ ĺńĬĕŀĚĽńĮħŅľƢȮĦȮĺńĬĪňŗȮt &œħƟŐĔƞȮŀŅĪŇĨĵƢȮěńĬĪĶƢȮŀńĚėŅĶȮıŋīȮıķľńĽĭħňȮĻŋĔĶƢȮŏĽŅĶƢ' 

ěŅĔĽĴĔŅĶȮ&1,1' ėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟŐĽħĚŒĬĶŌĮ RR ŐĸŃĝƞĺĚėĺŅĴŏĝŊŗŀĴńŗĬĪňŗĶƟŀĵĸŃȮ95Ȯ(95% Confidence 
Interval) ĨĸŀħěĬėƞŅĽńĴĮĶŃĽŇĪīŇś ( 1) ŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬȮ&Standard Error: SE'ȮĕŀĚĔŅĶŏĕƟŅĶńĭ
ĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀĔŅĶŏĽňĵĝňĺŇĨĪňŗŏıŇŗĴĕŉŘĬĨƞŀȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶĕŀĚ PM10 ľĶŊŀȮPM2.5ȮŐĸŃ
ĨƞŀŏıŇŗĴĕŉŘĬĨƞŀȮ10 ppb ĕŀĚȮNO2 ľĶŊŀȮO3 ŐĸŃĕńŘĬĨŀĬĪňŗȮ2 ĕŀĚĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇėŊŀĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬĝĬŇħ
ĨńĺŐĮĶĽŋƞĴȮ&Random-effect Meta-analysis' őħĵĬņėƞŅȮRR ĕŀĚŐĨƞĸŃěńĚľĺńħĪňŗœħƟěŅĔĕńŘĬĨŀĬĪňŗȮ1 ĴŅĶĺĴĔńĬĪŅĚ
ĽĩŇĨŇŏıŊŗŀĮĶŃĴŅĦėƞŅėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨ
ěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŒĬĶŃħńĭĮĶŃŏĪĻ (Pooled Exposure ů Response Coefficients) 
 
‍ȟ  ‍ ‏ ‐                (1,2) 

 

ŏĴŊŗŀȮɼȟ ėŊŀėƞŅėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀėĺŅĴŏĽňŗĵĚĕŀĚ 
ĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĕŀĚěńĚľĺńħȮi ĪňŗœħƟěŅĔĕńŘĬĨŀĬĪňŗȮ1 ĕŀĚĔŅĶĺŇŏėĶŅŃľƢĪŅĚĽĩŇĨŇȮĬŀĔěŅĔĬňŘȮ
Ȯ̡ėŊŀėƞŅėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃėĺŅĴŏĽňŗĵĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽ
ĴĸıŇļŀŅĔŅĻŒĬĶŃħńĭĮĶŃŏĪĻȮŒĬĕĦŃĪňŗȮiɻȮŐĸŃȮiʁȮėŊŀ ėĺŅĴėĸŅħŏėĸŊŗŀĬŐĭĭĽŋƞĴŒĬěńĚľĺńħȮi &Within-province 
Random Error'ȮŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚėĺŅĴŏĽňŗĵĚŐĭĭĽŋƞĴĶŃľĺƞŅĚěńĚľĺńħ (Between-province Random 
Error)ȮĨŅĴĸņħńĭȮőħĵĽĴĴĨŇŒľƟėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚėƞŅėĺŅĴŏĽňŗĵĚŐĭĭĽŋƞĴŒĬěńĚľĺńħȮiȮŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĕŀĚ
ėĺŅĴŏĽňŗĵĚŐĭĭĽŋƞĴĶŃľĺƞŅĚěńĚľĺńħȮĴňĔŅĶŐěĔŐěĚĮĔĨŇ 
 

‏ͯ  ὔπȟὺ                  (1,3) 

‐ͯ  ὔπȟ†                  (1,4) 
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ħńĚĬńŘĬȮŒĬĔŅĶĻŉĔļŅĬňŘŏĴŊŗŀĽĴĴĨŇŒľƟėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃėĺŅĴ
ŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĕŀĚŐĨƞĸŃěńĚľĺńħĴňĔŅĶĔĶŃěŅĵĨńĺŐĭĭĮĔĨŇ 
ɼȟͯ  .ɼȟÖ ʐ                   (1,5) 
 

ŏĴŊŗŀ ὺ ėŊŀ ėĺŅĴŐĮĶĮĶĺĬĕŀĚėƞŅėĺŅĴŏĽňŗĵĚŒĬŐĨƞĸŃěńĚľĺńħȮŐĸŃȮ† ėŊŀ ėĺŅĴŐĮĶĮĶĺĬĕŀĚėƞŅėĺŅĴ
ŏĽňŗĵĚĶŃľĺƞŅĚěńĚľĺńħŒĬĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬ 
 
3.3 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index:ȮAQHI' 
 ľĸńĚěŅĔœħƟėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶ
ŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&PM10ȮPM2.5ȮNO0ȮľĶŊŀȮO1'ȮŒĬĶŃħńĭĮĶŃŏĪĻȮŒĬĔŅĶıńĥĬŅ
ħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĬńŘĬȮœħƟĬņĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĕŀĚĴĸıŇļŀŅĔŅĻĪńŘĚȮ4 ĝĬŇħȮ&N̡O2, 

O̡3,Ȯ̡PM10,Ȯ̡PM2.5'ȮĪňŗĴňĨƞŀĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨĴŅıŇěŅĶĦŅȮőħĵėƞŅĽńĴĮĶŃĽŇĪīŇś
ĽņľĶńĭĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħěŃŐĽħĚĩŉĚėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀėĺŅĴŏĽňŗĵĚĕŀĚ
ĔŅĶŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽȮPM10 ľĶŊŀȮPM2.5ȮĪňŗŏıŇŗĴĕŉŘĬĪŋĔȮŕȮ10 œĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶŐĸŃěŅĔĔŅĶĶńĭ
ĽńĴįńĽȮNO2 ľĶŊŀȮO3 ĪňŗŏıŇŗĴĕŉŘĬĪŋĔȮŕȮ10 ppbȮ 

ĔŅĶıńĥĬŅȮAQHIȮŒĬĔŅĶĻŉĔļŅĬňŘŏĔŇħěŅĔįĸĶĺĴĕŀĚėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵ
ĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮľĶŊŀėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗ
ĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&NO2, O3*ȮPM10ȮŐĸŃ PM2.5'ȮěŅĔĔŅĶĻŉĔļŅŐĭĭȮTime-series 
Design ħƟĺĵĽĴĔŅĶȮGeneralized Linear Model (GLM) ĳŅĵŒĨƟĽĴĴĨŇģŅĬĔŅĶĔĶŃěŅĵĨńĺĕŀĚĕƟŀĴŌĸŐĭĭȮquasi-
PoissonȮ&įĸĸńıīƢĪňŗœħƟěŅĔľńĺĕƟŀĪňŗȮ3.2'ȮőħĵŒĝƟĽĴĔŅĶħńĚĨƞŀœĮĬňŘ (Stieb et al., 2008) 
 
ὓὡὉὅϷ В

В ȣ
 zВ ρππὩὼὴ‍ὼȟȟ ρȣ ȣ             (1,6) 

 
őħĵĽĴĔŅĶĪňŗȮ1,6 ĽŅĴŅĶĩĕĵŅĵĽĴĔŅĶŏıŊŗŀŒľƟėĺŅĴŏĕƟŅŒěĪňŗĚƞŅĵĕŉŘĬħńĚĨƞŀœĮĬňŘ 
 
-7%#Ϸ В

В ȣ
 zρππzÅØÐɼ Ø ρ ÅØÐɼ Ø ρ  ÅØÐɼ Ø ρ ȣ Ȯ 

 

-7%#Ϸ В
В ȣ

 zρππzÅØÐɼ
Ȣ
Ø

Ȣ
ρ ÅØÐɼ Ø ρ  ÅØÐɼ Ø ρ ȣ   

 
ŏĴŊŗŀȮMWEC ėŊŀȮMorbidity/Mortality Weighted Excess Cases ľĶŊŀĶƟŀĵĸŃĕŀĚįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔ

įŌƟĮƙĺĵĬŀĔľĶŊŀįŌƟŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĪňŗĮĶńĭėƞŅĩƞĺĚĬŘņľĬńĔěŅĔěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶ
ľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃěńĚľĺńħ; ̡ i ėŊŀ ĽńĴĮĶŃĽŇĪīŇś
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮi &NO2, O3*ȮPM10ȮľĶŊŀ PM2.5'ȮĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔ
ľĶŊŀĔŅĶŏĽňĵĝňĺŇĨěŅĔĽĴĔŅĶȮGeneralized Linear Model; xi,t,j ėŊŀ ėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮi ĦȮ
ĝńŗĺőĴĚȮt ŒĬıŊŘĬĪňŗȮj ĪňŗĪņŒľƟĴňěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĴŅĔĪňŗĽŋħ; mj ėŊŀ ěņĬĺĬ
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įŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŏĜĸňŗĵĨƞŀĺńĬĪňŗěńĚľĺńħ jȮĞŉŗĚėƞŅȮMWEC ŒĬĺńĬĪňŗĴňėƞŅĴŅĔĪňŗĽŋħĪňŗœħƟ
ěŅĔĽĴĔŅĶȮ&3.6' ěŃĬņœĮŒĝƟŒĬĔŅĶĔņľĬħ AQHI ĪňŗĮĶńĭĕĬŅħŒľƟŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚȮ0ȮůȮ10) 
 

ὧ άὥὼȣ В
В ȣ

 zВ ρππὩὼὴ‍ὼȟȟ ρȣ ȣ        (1,7) 
 

ŏĴŊŗŀȮq ėŊŀěņĬĺĬĺńĬŐĸŃȮc ėŊŀ ėƞŅĽŌĚĽŋħĕŀĚȮMWEC ĞŉŗĚľĴŅĵĩŉĚĺńĬĪňŗĴňěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵ
ĬŀĔľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĴŅĔĪňŗĽŋħěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻĪňŗœħƟěŅĔĔŅĶĮĶńĭėƞŅĩƞĺĚĬŘņľĬńĔĕŀĚěņĬĺĬįŌƟŏĕƟŅ
ĶńĭĭĶŇĔŅĶľĶŊŀěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĪňŗŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃěńĚľĺńħȮħńĚĬńŘĬ ėƞŅȮAQHI 
ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 

ὃὗὌὍ В ρππὩὼὴ‍ὼ ρ ȣ              ȮȮ (1,8) 
 

ŏĴŊŗŀȮi̡ ėŊŀ ĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĝĬŇħȮi ĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔ
ľĶŊŀĔńĭĔŅĶŏĽňĵĝňĺŇĨěŅĔĽĴĔŅĶȮGeneralized Linear Model; c ėŊŀėƞŅȮMWEC ŒĬĺńĬĪňŗĴňėƞŅĽŌĚĪňŗĽŋħĨĸŀħĝƞĺĚŏĺĸŅ
ĪňŗĻŉĔļŅ;Ȯxi ėŊŀ ėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻĝĬŇħȮi (ŏĜĸňŗĵȮ3 ĝńŗĺőĴĚ) ŐĸŃȮp ėŊŀ ěņĬĺĬĴĸıŇļŀŅĔŅĻĪňŗŒĝƟŒĬ
ĔŅĶĻŉĔļŅĮĶŃĔŀĭħƟĺĵȮNO2, O3, PM10 ŐĸŃȮPM2.5 ħńĚĬńŘĬėƞŅȮAQHI ĽŅĴŅĶĩėņĬĺĦœħƟěŅĔĽĴĔŅĶĨƞŀœĮĬňŘ 
 

ὖὓὃὗὌὍ ᶻρππzὩὼὴ‍ ὼ ρ Ὡὼὴ‍ ὼ ρ  Ὡὼὴ‍ ὼ ρ              (1,9) 
 
ὖὓȢὃὗὌὍ ᶻρππzὩὼὴ‍

Ȣ
ὼ

Ȣ
ρ Ὡὼὴ‍ ὼ ρ  Ὡὼὴ‍ ὼ ρ         (1,10) 

 

ĔŅĶŏĸŊŀĔŒĝƟĽĴĔŅĶȮ&1,9' ľĶŊŀȮ&1,10' ĕŉŘĬŀĵŌƞĔńĭěņĬĺĬĕƟŀĴŌĸŐĸŃėĺŅĴĽĴĭŌĶĦƢĕŀĚĕƟŀĴŌĸȮĔĸƞŅĺėŊŀŒĬĔĶĦňĪňŗĽĩŅĬň
ĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻœĴƞĴňĕƟŀĴŌĸȮPM2.5 ĽŅĴŅĶĩŒĝƟĽĴĔŅĶȮ&1,9' ŀĵƞŅĚœĶĔŖĨŅĴ ŒĬĔĶĦňĪňŗĴňĔŅĶĨĶĺěĺńħėĺŅĴ
ŏĕƟĴĕƟĬĕŀĚĪńŘĚȮPM10 ŐĸŃȮPM2.5 ěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻĽŅĴŅĶĩŏĸŊŀĔŒĝƟœħƟĪńŘĚĽĴĔŅĶȮ&1,9' ľĶŊŀȮ
&1,10'ȮĕŉŘĬŀĵŌƞĔńĭĺƞŅĝĬŇħŒħĴňėĺŅĴŏĽňŗĵĚĨƞŀĽŋĕĳŅıĴŅĔĔĺƞŅȮĞŉŗĚįĸĸńıīƢĽŋħĪƟŅĵĕŀĚĔŅĶĻŉĔļŅĬňŘėŊŀħńĝĬňĽŋĕĳŅıŀńĬ
ŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index: AQHI' ĪňŗĮĶŃĔŀĭħƟĺĵĴŅĨĶŅĺńħĨńŘĚŐĨƞȮ0 (ėĺŅĴŏĽňŗĵĚĨŗņ)Ȯ
ĩŉĚ 10+ &ėĺŅĴŏĽňŗĵĚĽŌĚĴŅĔ'ȮħńĚĨƞŀœĮĬňŘ 
 

 

ĳŅıĪňŗȮȮ4ȮĴŅĨĶŅĺńħėĺŅĴŏĽňŗĵĚĕŀĚħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&AQHI Scales' 
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ĭĪĪňŗȮ4ȮįĸĔŅĶĻŉĔļŅ 
 

įĸĔŅĶĻŉĔļŅĬňŘȮěŃŐĽħĚĩŉĚĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅȮĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĽňĵĝňĺŇĨȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļ
ŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěȮŐĸŃĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index: AQHI)Ȯ
ĶŅĵĸŃŏŀňĵħȮħńĚĨƞŀœĮĬňŘ 
 

4.1 ĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅ 
ĔŅĶĻŉĔļŅĬňŘĴňĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅěņĬĺĬȮ37 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻœĪĵȮœħƟŐĔƞȮ

ĔĶŋĚŏĪıĴľŅĬėĶȮĜŃŏĝŇĚŏĪĶŅȮŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮĝĸĭŋĶňȮĔŅĠěĬĭŋĶňȮĕŀĬŐĔƞĬȮĸņĮŅĚȮĸņıŌĬȮŏĸĵȮŐĴƞŁƞŀĚĽŀĬȮ
ĬėĶĮģĴȮĬėĶĶŅĝĽňĴŅȮĬĶŅīŇĺŅĽȮĬėĶĽĺĶĶėƢȮľĬŀĚėŅĵȮĬƞŅĬȮĬĬĪĭŋĶňȮĮĪŋĴīŅĬňȮıŃŏĵŅȮıĶŃĬėĶĻĶňŀĵŋīĵŅȮŐıĶƞȮ
ĳŌŏĔŖĨȮĮĶŅěňĬĭŋĶňȮĶŅĝĭŋĶňȮĶŃĵŀĚȮĽĶŃŐĔƟĺȮĽĴŋĪĶĮĶŅĔŅĶȮĽĴŋĪĶĽŅėĶȮĽĴŋĪĶĽĚėĶŅĴȮĽĶŃĭŋĶňȮĽĨŌĸȮĽĚĕĸŅȮĽŋĶŅļġĶƢ
īŅĬňȮĨŅĔȮŀŋĭĸĶŅĝīŅĬňŐĸŃĵŃĸŅȮĪńŘĚĬňŘȮěńĚľĺńħŀŊŗĬȮŕȮĪňŗŏľĸŊŀœĴƞĴňĕƟŀĴŌĸėŋĦĳŅıŀŅĔŅĻŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅȮ&ı,Ļ,Ȯ
2559 ů 2563' ŀĵƞŅĚœĶĔŖĨŅĴȮěńĚľĺńħŏĸĵŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸȮNO2 ŐĸŃȮO3 ŒĬĕĦŃĪňŗěńĚľĺńħľĬŀĚėŅĵœĴƞĴň
ĕƟŀĴŌĸȮNO2 ŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅ ħńĚŐĽħĚŒĬĶŌĮĳŅıĪňŗȮ5 ĞŉŗĚŐĽħĚėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵĺńĬĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃ
ĝĬŇħĕŀĚŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅȮ 

ĽņľĶńĭėƞŅĪŅĚĽĩŇĨŇĕŀĚĴĸıŇļŀŅĔŅĻĨĸŀħěĬŀŋĦľĳŌĴŇŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢĕŀĚŐĨƞĸŃěńĚľĺńħȮŒĬĝƞĺĚ
ĶŃľĺƞŅĚŏħŊŀĬĴĔĶŅėĴȮı,Ļ,Ȯ2559 ŐĸŃŏħŊŀĬīńĬĺŅėĴ 2563ȮėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2 ŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬ
ĴŅĨĶģŅĬěŅĔȮ34 ěńĚľĺńħȮ&ěńĚľĺńħŏĸĵȮĽĶŃŐĔƟĺȮŐĸŃľĬŀĚėŅĵœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ/2,44±/0,//Ȯppb ŒĬĕĦŃ
ĪňŗėĺŅĴŏĕƟĴĕƟĬĕŀĚȮO3 ŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ35 ěńĚľĺńħ &ěńĚľĺńħŏĸĵȮŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸ' ĴňėƞŅŏĪƞŅĔńĭȮ00,60±//,26Ȯ
ppbȮŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10 ŐĸŃȮPM2.5 ŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ37 ěńĚľĺńħĴňėƞŅŏĪƞŅĔńĭȮ20,36±05,76ȮŐĸŃȮ
01,77±/7,54Ȯµg/m3ȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘȮŀŋĦľĳŌĴŇŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ37 ěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ27.81±0.56 ŀĚĻŅ
ŏĞĸŏĞňĵĽȮŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ34 ěńĚľĺńħȮ&ěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮĕŀĬŐĔƞĬȮŐĸŃĶŅĝĭŋĶňœĴƞĴňĕƟŀĴŌĸ'Ȯ 
ĴňėƞŅŏĪƞŅĔńĭĶƟŀĵĸŃȮ5.,65±/0,40ȮŐĽħĚŒĬĨŅĶŅĚĪňŗ 1 
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ĳŅıĪňŗȮȮ5ȮėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŏĜĸňŗĵĶŅĵĺńĬĕŀĚŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅ 

ĨŅĶŅĚĪňŗȮȮ1ȮėƞŅĪŅĚĽĩŇĨŇĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃŀŋĨŋĬŇĵĴĺŇĪĵŅŒĬŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ů 2563 

ĨńĺŐĮĶ ėƞŅŏĜĸňŗĵ S,D, ėƞŅĨŗņĽŋħ ėĺŀœĪĸƢĪňŗȮ1 ėĺŀœĪĸƢĪňŗȮ2 ėĺŀœĪĸƢĪňŗȮ3 ėƞŅĽŌĚĽŋħ 
PM10 (µg/m3) 42.58 27.98 1.79 23.85 34.52 52.67 351.77 
PM2.5 (µg/m3) 23.99 19.76 1.83 11.47 17.83 30.05 301.63 
NO2 (ppb) 14.66 12.11 0.00 6.26 11.22 18.78 141.35 
O3 (ppb) 22.82 11.48 0.00 14.22 20.16 29.43 90.91 
ŀŋĦľĳŌĴŇȮ&ŀĚĻŅŏĞĸŏĞňĵĽ' 27.81 2.76 7.76 26.40 28.05 29.52 45.92 
ėĺŅĴĝŊŘĬĽńĴıńĪīƢ (ĶƟŀĵĸŃ) 70.87 12.62 13.92 63.25 72.33 79.87 100.00 
ľĴŅĵŏľĨŋȮS,D, ėŊŀĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&Standard Deviation'  
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ĶŌĮĳŅıĪňŗȮ8ȮŐĽħĚėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮNO2ȮĪňŗĨĶĺěĺńħœħƟěŅĔĽĩŅĬňĨĶĺěĺńħėŋĦĳŅıŀŅĔŅĻŒĬ
ŐĨƞĸŃěńĚľĺńħȮ&37 ěńĚľĺńħ'ȮŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅȮ&ı,Ļ,Ȯ2559 ů 2563'ȮőħĵĽňĴƞĺĚŏĕƟĴŐĽħĚėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮȮŒĬ
ĶŃħńĭĨŗņŒĬĕĦŃĪňŗĽňŏľĸŊŀĚŏĕƟĴŐĽħĚėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŒĬĶŃħńĭĽŌĚȮŐĸŃĽňŏĪŅĔńĭĽňĕŅĺŐĽħĚĺƞŅœĴƞĴňĕƟŀĴŌĸȮNO2Ȯ
ŒĬěńĚľĺńħĬńŘĬȮŕȮĪńŘĚĬňŘěŅĔĶŌĮĳŅıĪňŗȮ8 ıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĨŅĴķħŌĔŅĸĪňŗĴňĶŃħńĭėĺŅĴ
ŏĕƟĴĕƟĬŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃŏħŊŀĬȮĔĸƞŅĺėŊŀėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮĴňėƞŅĽŌĚŒĬŏħŊŀĬıķĻěŇĔŅĵĬĩŉĚĔŋĴĳŅıńĬīƢĕŀĚĮƖ
ĩńħœĮȮĪńŘĚĬňŘėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŒĬĔĶŋĚŏĪıĴľŅĬėĶȮĬėĶĶŅĝĽňĴŅȮĽĴŋĪĶĮĶŅĔŅĶȮĽĴŋĪĶĽŅėĶȮŐĸŃĽĶŃĭŋĶňĴňėƞŅ
ėĺŅĴŏĕƟĴĕƟĬĽŌĚĨĸŀħĪńŘĚĮƖȮŒĬĕĦŃĪňŗěńĚľĺńħĽŋĶŅļġĶƢīŅĬňȮĽĨŌĸȮŐĸŃĽĚĕĸŅĴňėƞŅėĺŅĴŏĕƟĴĕƟĬĨŗņĨĸŀħĪńŘĚĮƖȮŐĸŃŏĴŊŗŀ
ŏĮĶňĵĭŏĪňĵĭėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŒĬŐĨƞĸŃěńĚľĺńħŐĸƟĺıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŒĬěńĚľĺńħĽĶŃĭŋĶňĴňėƞŅ 
ĽŌĚĔĺƞŅėĺŅĴŏĕƟĴĕƟĬĪňŗĨĶĺěĺńħœħƟŒĬěńĚľĺńħŀŊŗĬȮŕȮőħĵıĭĺƞŅĴňėƞŅėĺŅĴŏĕƟĴĕƟĬĪňŗĴŅĔĪňŗĽŋħŒĬĝƞĺĚŏħŊŀĬıķĻěŇĔŅĵĬŐĸŃ
ĔŋĴĳŅıńĬīƢĕŀĚĮƖĩńħœĮ 

 
ĳŅıĪňŗȮȮ6ȮėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮNO2ȮŒĬŐĨƞĸŃěńĚľĺńħ 
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ĶŌĮĳŅıĪňŗȮ9 ŐĽħĚėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮO3ȮŒĬŐĨƞĸŃěńĚľĺńħȮĞŉŗĚıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮO3ȮĴňėƞŅ
ĽŌĚŒĬĝƞĺĚŏħŊŀĬĴňĬŅėĴĩŉĚıķļĳŅėĴĕŀĚĪŋĔĮƖȮĞŉŗĚĨĶĚĔńĭķħŌĶƟŀĬŐĸŃĴňėƞŅėĺŅĴŏĕƟĴĕƟĬĸħĸĚŒĬĝƞĺĚŏħŊŀĬĴŇĩŋĬŅĵĬĩŉĚ
ĔńĬĵŅĵĬĕŀĚĪŋĔĮƖĞŉŗĚĨĶĚĔńĭķħŌĴĶĽŋĴ 

 
ĳŅıĪňŗȮȮ7ȮėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮO3ȮŒĬŐĨƞĸŃěńĚľĺńħ 
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ĶŌĮĳŅıĪňŗȮ10 ŐĽħĚėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮPM10ȮĞŉŗĚıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10ȮĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĨŅĴķħŌĔŅĸĪňŗĴňĶŃħńĭėĺŅĴŏĕƟĴĕƟĬŐĨĔĨƞŅĚĔńĬŒĬŐĨƞĸŃŏħŊŀĬȮőħĵėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10ȮĴňėƞŅĽŌĚ
ŒĬĝƞĺĚŏħŊŀĬıķĻěŇĔŅĵĬĩŉĚĔŋĴĳŅıńĬīƢŒĬĮƖĩńħœĮȮĵĔŏĺƟĬěńĚľĺńħŒĬĳŅėŏľĬŊŀĨŀĬĭĬȮ&ěńĚľĺńħŐĴƞŁƞŀĚĽŀĬȮŏĝňĵĚŒľĴƞȮ
ŏĝňĵĚĶŅĵȮĸņıŌĬȮĸņĮŅĚȮıŃŏĵŅȮŐıĶƞȮĬƞŅĬ'ȮĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĽŌĚŒĬĝƞĺĚŏħŊŀĬĴňĬŅėĴĩŉĚŏĴļŅĵĬĕŀĚĪŋĔĮƖȮŒĬĕĦŃĪňŗȮ
PM10ȮĴňėĺŅĴŏĕƟĴĕƟĬĸħĸĚŒĬĝƞĺĚŏħŊŀĬĴŇĩŋĬŅĵĬĩŉĚĔńĬĵŅĵĬȮŏĬŊŗŀĚěŅĔŏĮƦĬķħŌĴĶĽŋĴĪňŗĴňĮĶŇĴŅĦĬŘņİĬĪňŗĝƞĺĵĸħ
ėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10ȮŒĬĭĶĶĵŅĔŅĻœħƟȮ 

 
ĳŅıĪňŗȮȮ/.ȮėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮPM10ȮŒĬŐĨƞĸŃěńĚľĺńħ 
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ĶŌĮĳŅıĪňŗȮ1.ȮŐĽħĚėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮPM2.5ȮŒĬŐĨƞĸŃěńĚľĺńħȮĞŉŗĚıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮ
PM2.5ȮŏĶŇŗĴĴňėƞŅĽŌĚŒĬĝƞĺĚŏħŊŀĬıķĻěŇĔŅĵĬĩŉĚĔŋĴĳŅıńĬīƢŒĬĮƖĩńħœĮȮĵĔŏĺƟĬěńĚľĺńħŒĬĳŅėŏľĬŊŀȮőħĵŏĜıŅŃ
ĳŅėŏľĬŊŀĨŀĬĭĬȮ&ěńĚľĺńħŐĴƞŁƞŀĚĽŀĬȮŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮĸņıŌĬȮĸņĮŅĚȮŐıĶƞȮĬƞŅĬ'ȮĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM2.5Ȯ
ĽŌĚŒĬĝƞĺĚŏħŊŀĬĴňĬŅėĴĩŉĚŏĴļŅĵĬȮ 

 
ĳŅıĪňŗȮȮ//ȮėĺŅĴŏĕƟĴĕƟĬŏĜĸňŗĵĶŅĵŏħŊŀĬĕŀĚȮPM2.5ȮŒĬŐĨƞĸŃěńĚľĺńħ 
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4.2 ĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨ 
įŌƟŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬ

ľŅĵŒěěŅĔȮ77 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ĩŉĚȮı,Ļ,Ȯ2563ȮĴňěņĬĺĬĪńŘĚľĴħȮ/6/*765*77.ȮĶŅĵȮĞŉŗĚĴň
ěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŏĜĸňŗĵĨƞŀĺńĬȮ1,294 ĶŅĵȮőħĵėƞŅĪŅĚĽĩŇĨŇĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒě
ŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬŐĨƞĸŃěńĚľĺńħŐĽħĚŒĬĨŅĶŅĚĪňŗȮ2ȮĪńŘĚĬňŘȮěņĬĺĬįŌƟŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮŒĬŐĨƞĸŃěńĚľĺńħĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬȮĞŉŗĚŏĮƦĬįĸĴŅěŅĔěņĬĺĬĮĶŃĝŅĔĶĪňŗŐĨĔĨƞŅĚĔńĬȮŒĬŐĨƞĸŃěńĚľĺńħȮőħĵěńĚľĺńħĬėĶĶŅĝĽňĴŅĴň
ěņĬĺĬįŌƟŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔĴŅĔĪňŗĽŋħȮ 

 
ĨŅĶŅĚĪňŗȮȮ2ȮėƞŅĪŅĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħ
ŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ů 2563Ȯ 

ěńĚľĺńħ ĪńŘĚľĴħ 
ėƞŅ 
ŏĜĸňŗĵ 

S,D, 
ėƞŅ
ĨŗņĽŋħ 

ėĺŀ
œĪĸƢĪňŗȮ1 

ėĺŀ
œĪĸƢĪňŗȮ2 

ėĺŀ
œĪĸƢĪňŗȮ3 

ėƞŅ 
ĽŌĚĽŋħ 

ŀņĬŅěŏěĶŇĠ 1023086 560 268 41 313 590 760 1524 
ŀƞŅĚĪŀĚ 990990 542 349 14 141 623 810 1439 
ĔĶŋĚŏĪıĴľŅĬėĶ 7021623 3877 2535 2 1256 4572 6132 8706 
ĭŉĚĔŅĿ 1127411 617 328 59 261 693 875 1666 
ĭŋĶňĶńĴĵƢ 4620863 2529 1110 205 1484 2733 3416 5973 
ĜŃŏĝŇĚŏĪĶŅ 1937423 1060 502 78 518 1206 1444 2803 
ĝńĵĬŅĪ 1516453 830 518 30 237 961 1234 5046 
ĝńĵĳŌĴŇ 3194226 1748 893 130 783 1995 2483 3685 
ěńĬĪĭŋĶň 1548789 848 483 58 259 1020 1236 2042 
ŏĝňĵĚŒľĴƞ 4876070 2669 1630 151 892 2842 4153 6237 
ŏĝňĵĚĶŅĵ 4180585 2288 1355 129 724 2673 3430 5046 
ĝĸĭŋĶň 3279528 1795 879 131 810 2129 2541 3604 
ĝŋĴıĶ 1327721 727 414 24 235 895 1073 1426 
ĔŅĿĽŇĬīŋƢ 2581668 1413 665 110 743 1561 1953 3014 
ĔņŐıĚŏıĝĶ 2858124 1564 909 59 523 1792 2299 3538 
ĔŅĠěĬĭŋĶň 2510676 1374 739 95 524 1628 1975 3016 
ĕŀĬŐĔƞĬ 4839262 2649 1130 292 1489 3024 3562 5414 
ĔĶŃĭňŗ 1216647 666 414 29 217 737 960 2179 
ĸņĮŅĚ 2558018 1400 887 36 333 1763 2134 3113 
ĸņıŌĬ 1528790 837 507 35 218 1024 1220 2530 
ŏĸĵ 1915045 1048 571 79 469 1142 1505 2673 
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ěńĚľĺńħ ĪńŘĚľĴħ 
ėƞŅ 
ŏĜĸňŗĵ 

S,D, 
ėƞŅ
ĨŗņĽŋħ 

ėĺŀ
œĪĸƢĪňŗȮ1 

ėĺŀ
œĪĸƢĪňŗȮ2 

ėĺŀ
œĪĸƢĪňŗȮ3 

ėƞŅ 
ĽŌĚĽŋħ 

ĸıĭŋĶň 1918429 1050 589 60 344 1260 1517 2408 
ŐĴƞŁƞŀĚĽŀĬ 751104 411 218 35 166 469 586 949 
ĴľŅĽŅĶėŅĴ 2425344 1328 583 111 742 1469 1791 2654 
ĴŋĔħŅľŅĶ 845207 463 264 19 193 496 678 1209 
ĬėĶĬŅĵĔ 722964 396 228 19 133 459 575 1037 
ĬėĶĮģĴ 3007136 1646 858 66 786 1835 2358 3575 
ĬėĶıĬĴ 1919739 1051 604 54 365 1240 1549 2709 
ĬėĶĶŅĝĽňĴŅ 7456810 4081 2064 346 2084 4601 5858 8704 
ĬėĶĽĺĶĶėƢ 3956198 2165 1244 122 677 2577 3140 6445 
ĬėĶĻĶňīĶĶĴĶŅĝ 4335679 2373 1379 122 908 2789 3592 5265 
ĬƞŅĬ 1670240 914 501 40 365 1076 1335 1928 
ĬĶŅīŇĺŅĽ 2230015 1221 723 55 385 1460 1826 2822 
ľĬŀĚĭńĺĸņĳŌ 1291855 707 340 67 412 713 978 1746 
ľĬŀĚėŅĵ 1637637 896 436 78 446 987 1222 2348 
ĬĬĪĭŋĶň 2612325 1430 678 138 689 1672 1990 2676 
ĮĪŋĴīŅĬň 2432568 1331 627 125 687 1507 1841 2992 
ĮƤĨĨŅĬň 1863150 1020 621 45 346 1125 1551 2628 
ıńĚĚŅ 767851 421 243 28 124 506 609 939 
ıńĪĸŋĚ 1859835 1018 527 71 441 1159 1442 2186 
ıŃŏĵŅ 1594212 873 552 27 273 945 1327 2467 
ŏıĝĶĭŌĶĦƢ 2618252 1433 906 47 260 1811 2147 3121 
ŏıĝĶĭŋĶň 1658844 908 560 26 245 1094 1373 2158 
ıŇěŇĨĶ 2123541 1162 605 71 492 1337 1632 2606 
ıŇļĦŋőĸĔ 2576222 1410 811 67 450 1640 2063 3312 
ıĶŃĬėĶĻĶňŀĵŋīĵŅ 2642527 1446 758 117 582 1699 2064 3034 
ŐıĶƞ 1800296 985 654 16 154 1204 1503 2410 
ĳŌŏĔŖĨ 696026 381 193 13 183 423 549 792 
ĮĶŅěňĬĭŋĶň 1201989 658 354 43 286 743 941 1572 
ĮĶŃěĺĭėňĶňĕńĬīƢ 1585549 868 503 37 258 1036 1275 1988 
ĶŃĬŀĚ 526292 288 165 20 100 326 413 863 
ĶŅĝĭŋĶň 2509870 1374 766 90 543 1592 2021 3213 
ĶŃĵŀĚ 1502761 823 450 72 391 887 1202 2005 
ĶƟŀĵŏŀŖħ 4165673 2280 1068 202 1141 2608 3136 4709 



45 
 

ěńĚľĺńħ ĪńŘĚľĴħ 
ėƞŅ 
ŏĜĸňŗĵ 

S,D, 
ėƞŅ
ĨŗņĽŋħ 

ėĺŀ
œĪĸƢĪňŗȮ1 

ėĺŀ
œĪĸƢĪňŗȮ2 

ėĺŀ
œĪĸƢĪňŗȮ3 

ėƞŅ 
ĽŌĚĽŋħ 

ĽĶŃŐĔƟĺ 1414940 774 458 37 252 929 1169 1831 
ĽĔĸĬėĶ 3036666 1662 904 85 623 1951 2373 4253 
ĽĴŋĪĶĮĶŅĔŅĶ 2526785 1383 620 111 747 1579 1882 2836 
ĽĴŋĪĶĽŅėĶ 1361369 745 312 64 473 793 1002 1478 
ĽĴŋĪĶĽĚėĶŅĴ 775992 425 196 32 235 462 578 1002 
ĽĶŃĭŋĶň 1865361 1021 577 50 330 1220 1485 2351 
ĽĨŌĸ 940416 515 295 30 207 558 749 1342 
ĽŇĚľƢĭŋĶň 708061 388 258 10 68 466 604 958 
ĻĶňļŃŏĔļ 4649006 2545 935 473 1787 2642 3250 5007 
ĽĚĕĸŅ 4222379 2311 1187 253 923 2738 3243 4963 
ĽŋőĕĪńĵ 2259665 1237 708 59 370 1501 1798 2812 
ĽŋıĶĶĦĭŋĶň 2800785 1533 922 51 449 1841 2248 3684 
ĽŋĶŅļġĶƢīŅĬň 3278677 1795 982 120 641 2160 2608 3722 
ĽŋĶŇĬĪĶƢ 4105502 2247 1026 224 1224 2474 3050 4992 
ĨŅĔ 1861112 1019 568 63 327 1203 1477 2257 
ĨĶńĚ 2086277 1142 681 58 336 1352 1677 2563 
ĨĶŅħ 560584 307 184 11 105 346 464 729 
ŀŋĭĸĶŅĝīŅĬň 4913305 2689 1311 219 1276 3102 3785 5537 
ŀŋħĶīŅĬň 4635918 2537 1049 362 1463 2850 3361 5050 
ŀŋĪńĵīŅĬň 1564186 856 514 37 255 1003 1251 2114 
ŀŋĨĶħŇĨĩƢ 1550345 849 525 26 227 978 1267 2227 
ĵŃĸŅ 1638756 897 540 35 263 1068 1327 2170 
ĵőĽīĶ 1672765 916 382 84 571 986 1219 1804 
77 ěńĚľĺńħ 181987990 1294 1119 2 450 1045 1783 8706 
ľĴŅĵŏľĨŋȮS,D,ȮėŊŀĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&Standard Deviation'Ȯ 
 

įŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėěŅĔȮ77 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻŒĬĝƞĺĚȮı,Ļ,Ȯ2558 ĩŉĚȮı,Ļ,Ȯ2562ȮĴňěņĬĺĬĪńŘĚľĴħȮ
0,/1/,737ȮĶŅĵȮĞŉŗĚĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŏĜĸňŗĵĨƞŀĺńĬȮ16 ĶŅĵȮőħĵėƞŅĪŅĚĽĩŇĨŇĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟ
ŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋŒĬŐĨƞĸŃěńĚľĺńħȮěņĬĺĬįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŒĬŐĨƞĸŃěńĚľĺńħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮĞŉŗĚŏĮƦĬįĸĴŅ
ěŅĔěņĬĺĬĮĶŃĝŅĔĶĪňŗŐĨĔĨƞŅĚĔńĬȮŒĬŐĨƞĸŃěńĚľĺńħőħĵĔĶŋĚŏĪıĴľŅĬėĶĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĴŅĔĪňŗĽŋħȮĪńŘĚĬňŘȮěņĬĺĬ
įŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĶŅĵĺńĬĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴŏĺĸŅŒĬŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚŏĺĸŅĪňŗĻŉĔļŅȮ&ı,Ļ,Ȯ0336ȮůȮ0340'Ȯ
ĪńŘĚĬňŘıĭĺƞŅěņĬĺĬįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŒĬĪŋĔěńĚľĺńħĴňŐĬĺőĬƟĴėĚĪňŗĨĸŀħĶŃĵŃŏĺĸŅĪňŗĻŉĔļŅȮĵĔŏĺƟĬĭŅĚěńĚľĺńħ
ĪňŗĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŏĮĸňŗĵĬŐĮĸĚĕŉŘĬ+ĸĚĨŅĴĝƞĺĚŏĺĸŅőħĵĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨĽŌĚŒĬĝƞĺĚŏħŊŀĬīńĬĺŅėĴŐĸŃĴĔĶŅėĴȮ
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ŏĝƞĬȮěńĚľĺńħŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮĸņıŌĬȮĸņĮŅĚȮıŃŏĵŅȮŐıĶƞȮĬƞŅĬȮŏĮƦĬĨƟĬȮĬŀĔěŅĔĬňŘĵńĚıĭĺƞŅěńĚľĺńħŐĴƞŁƞŀĚĽŀĬ
ŐĸŃĶŃĬŀĚĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĬƟŀĵĪňŗĽŋħȮŐĽħĚŒĬĨŅĶŅĚĪňŗȮ5 
ĨŅĶŅĚĪňŗȮȮ3ȮėƞŅĪŅĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŒĬŐĨƞĸŃěńĚľĺńħŒĬĝƞĺĚȮı,Ļ,Ȯ2558 ů 2562 

ěńĚľĺńħ ĪńŘĚľĴħ ėƞŅŏĜĸňŗĵ S,D, ėƞŅĨŗņĽŋħ ėĺŀœĪĸƢĪňŗȮ1 ėĺŀœĪĸƢĪňŗȮ2 ėĺŀœĪĸƢĪňŗȮ3 ėƞŅĽŌĚĽŋħ 
ŀņĬŅěŏěĶŇĠ 10577 6 3 0 4 6 7 15 
ŀƞŅĚĪŀĚ 11763 6 3 0 5 6 8 18 
ĔĶŋĚŏĪıĴľŅĬėĶ 201253 110 13 35 102 110 118 161 
ĭŉĚĔŅĿ 10783 6 3 0 4 6 8 17 
ĭŋĶňĶńĴĵƢ 45653 25 6 0 21 25 29 53 
ĜŃŏĝŇĚŏĪĶŅ 23287 13 4 0 10 12 15 26 
ĝńĵĬŅĪ 13766 8 3 0 5 7 9 20 
ĝńĵĳŌĴŇ 38923 21 5 0 18 21 24 50 
ěńĬĪĭŋĶň 18469 10 3 0 8 10 12 24 
ŏĝňĵĚŒľĴƞ 65247 36 7 2 31 35 40 59 
ŏĝňĵĚĶŅĵ 39752 22 5 0 18 21 25 45 
ĝĸĭŋĶň 47436 26 6 2 22 26 30 52 
ĝŋĴıĶ 14846 8 3 0 6 8 10 20 
ĔŅĿĽŇĬīŋƢ 33249 18 5 0 15 18 21 39 
ĔņŐıĚŏıĝĶ 22863 13 4 0 10 12 15 37 
ĔŅĠěĬĭŋĶň 23425 13 4 0 10 13 15 31 
ĕŀĬŐĔƞĬ 64510 35 8 0 30 35 40 77 
ĔĶŃĭňŗ 10705 6 3 0 4 6 7 16 
ĸņĮŅĚ 33565 18 5 0 15 18 21 47 
ĸņıŌĬ 18211 10 4 0 7 10 12 25 
ŏĸĵ 20986 11 4 0 9 11 14 30 
ĸıĭŋĶň 27842 15 5 0 12 15 18 37 
ŐĴƞŁƞŀĚĽŀĬ 5668 3 2 0 2 3 4 10 
ĴľŅĽŅĶėŅĴ 32009 18 5 0 14 17 20 36 
ĴŋĔħŅľŅĶ 10260 6 3 0 4 5 7 15 
ĬėĶĬŅĵĔ 11098 6 3 0 4 6 8 16 
ĬėĶĮģĴ 28040 15 4 0 12 15 18 29 
ĬėĶıĬĴ 21814 12 4 0 9 12 14 29 
ĬėĶĶŅĝĽňĴŅ 86259 47 9 0 41 47 53 88 
ĬėĶĽĺĶĶėƢ 39462 22 6 2 18 21 25 51 
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ěńĚľĺńħ ĪńŘĚľĴħ ėƞŅŏĜĸňŗĵ S,D, ėƞŅĨŗņĽŋħ ėĺŀœĪĸƢĪňŗȮ1 ėĺŀœĪĸƢĪňŗȮ2 ėĺŀœĪĸƢĪňŗȮ3 ėƞŅĽŌĚĽŋħ 
ĬėĶĻĶňīĶĶĴĶŅĝ 44458 24 6 0 21 24 28 42 
ĬƞŅĬ 15423 8 3 0 6 8 10 19 
ĬĶŅīŇĺŅĽ 21178 12 4 0 9 11 14 28 
ľĬŀĚĭńĺĸņĳŌ 14519 8 3 0 6 8 10 17 
ľĬŀĚėŅĵ 16099 9 3 0 7 9 11 21 
ĬĬĪĭŋĶň 36254 20 5 2 16 20 23 42 
ĮĪŋĴīŅĬň 31943 17 5 0 14 17 20 37 
ĮƤĨĨŅĬň 20127 11 4 0 8 11 13 26 
ıńĚĚŅ 7166 4 2 0 2 4 5 12 
ıńĪĸŋĚ 14768 8 3 0 6 8 10 21 
ıŃŏĵŅ 18478 10 3 0 8 10 12 27 
ŏıĝĶĭŌĶĦƢ 33974 19 5 0 15 18 22 52 
ŏıĝĶĭŋĶň 15978 9 3 0 7 8 11 22 
ıŇěŇĨĶ 19724 11 4 0 8 10 13 33 
ıŇļĦŋőĸĔ 32127 18 5 2 14 17 21 44 
ıĶŃĬėĶĻĶňŀĵŋīĵŅ 28614 16 4 0 13 16 18 32 
ŐıĶƞ 20537 11 4 0 9 11 14 29 
ĳŌŏĔŖĨ 9500 5 2 0 3 5 7 13 
ĮĶŅěňĬĭŋĶň 16296 9 3 0 7 9 11 21 
ĮĶŃěĺĭėňĶňĕńĬīƢ 15274 8 3 0 6 8 10 20 
ĶŃĬŀĚ 4207 2 2 0 1 2 3 8 
ĶŅĝĭŋĶň 31073 17 5 1 14 17 20 35 
ĶŃĵŀĚ 20286 11 4 0 9 11 13 25 
ĶƟŀĵŏŀŖħ 42860 23 6 0 20 23 27 48 
ĽĶŃŐĔƟĺ 15701 9 3 0 7 8 11 21 
ĽĔĸĬėĶ 34452 19 5 0 16 19 22 39 
ĽĴŋĪĶĮĶŅĔŅĶ 37120 20 5 0 17 20 24 43 
ĽĴŋĪĶĽŅėĶ 17755 10 3 0 8 10 12 27 
ĽĴŋĪĶĽĚėĶŅĴ 7166 4 2 0 3 4 5 13 
ĽĶŃĭŋĶň 24655 14 4 0 11 13 16 31 
ĽĨŌĸ 7310 4 2 0 3 4 5 12 
ĽŇĚľƢĭŋĶň 8995 5 2 0 3 5 6 16 
ĻĶňļŃŏĔļ 42800 23 5 0 20 23 27 43 
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ěńĚľĺńħ ĪńŘĚľĴħ ėƞŅŏĜĸňŗĵ S,D, ėƞŅĨŗņĽŋħ ėĺŀœĪĸƢĪňŗȮ1 ėĺŀœĪĸƢĪňŗȮ2 ėĺŀœĪĸƢĪňŗȮ3 ėƞŅĽŌĚĽŋħ 
ĽĚĕĸŅ 43394 24 6 0 20 24 28 44 
ĽŋőĕĪńĵ 21963 12 4 0 9 12 14 31 
ĽŋıĶĶĦĭŋĶň 32006 18 5 0 14 17 21 36 
ĽŋĶŅļġĶƢīŅĬň 27957 15 4 0 12 15 18 29 
ĽŋĶŇĬĪĶƢ 42742 23 6 0 20 23 27 49 
ĨŅĔ 14447 8 3 0 6 8 10 20 
ĨĶńĚ 17352 10 3 0 7 9 12 22 
ĨĶŅħ 6808 4 2 0 2 4 5 13 
ŀŋĭĸĶŅĝīŅĬň 55774 31 6 0 26 30 35 59 
ŀŋħĶīŅĬň 48567 27 6 0 23 26 31 55 
ŀŋĪńĵīŅĬň 11717 6 3 0 5 6 8 18 
ŀŋĨĶħŇĨĩƢ 18956 10 4 0 8 10 13 26 
ĵŃĸŅ 13454 7 3 0 5 7 9 18 
ĵőĽīĶ 18284 10 3 0 8 10 12 22 
77 ěńĚľĺńħ 2131959 16 15 0 7 12 19 161 
ľĴŅĵŏľĨŋȮS,D,ȮėŊŀĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬȮ&Standard Deviation'Ȯ 
 

ĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě (ICD10: J00-J99) 
ŐĸŃőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħ (ICD10: I00-I99) ĪňŗœħƟěŅĔĽņĬńĔĚŅĬľĸńĔĮĶŃĔńĬĽŋĕĳŅıŐľƞĚĝŅĨŇĳŅĵŒĨƟĽŇĪīŇś
ĔŅĶĶńĔļŅȮ30 ĭŅĪĶńĔļŅĪŋĔőĶė ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔĪńŘĚȮ77 ěńĚľĺńħĕŀĚĮĶŃŏĪĻœĪĵŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ĩŉĚȮı,Ļ,Ȯ
2563Ȯ(5 ĮƖ) ŀĵƞŅĚœĶĔŖĨŅĴȮĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėȮ&ICD10: A00-R99'ȮěŅĔĽņĬńĔĬőĵĭŅĵŐĸŃĵŋĪīĻŅĽĨĶƢȮ
ĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕěŅĔĪńŘĚȮ77 ěńĚľĺńħĕŀĚĮĶŃŏĪĻœĪĵȮĴňĕƟŀĴŌĸŀĵŌƞŒĬĝƞĺĚȮı,Ļ,Ȯ2558 ĩŉĚȮı,Ļ,Ȯ2562Ȯ&5 ĮƖ' őħĵȮȮ
įŌƟŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěěŅĔȮ
77 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ĩŉĚȮı,Ļ,Ȯ2563 ĴňěņĬĺĬĪńŘĚľĴħȮ181,987,990 ĶŅĵȮĞŉŗĚĴňěņĬĺĬįŌƟŏĕƟŅĶńĭ
ĭĶŇĔŅĶŏĜĸňŗĵĨƞŀĺńĬȮ1,294 ĶŅĵȮĬŀĔěŅĔĬňŘȮěņĬĺĬįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėěŅĔȮ55ȮěńĚľĺńħĪńŗĺĮĶŃŏĪĻŒĬĝƞĺĚȮı,Ļ,Ȯ
0336ȮĩŉĚȮı,Ļ,Ȯ0340ȮĴňěņĬĺĬĪńŘĚľĴħȮ0,/1/,737ȮĶŅĵȮĞŉŗĚĴňěņĬĺĬįŌƟŏĽňĵĝňĺŇĨŏĜĸňŗĵĨƞŀĺńĬȮ/4ȮĶŅĵȮőħĵėƞŅĪŅĚĽĩŇĨŇ
ĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮŐĸŃĽĩŇĨŇĕŀĚ
ĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋŐĽħĚŒĬĨŅĶŅĚĪňŗȮ6 
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ĨŅĶŅĚĪňŗȮȮ4ȮėƞŅĪŅĚĽĩŇĨŇĕŀĚĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃ 
ľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃĽĩŇĨŇĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋěŅĔȮ77 
ěńĚľĺńħ 

įĸĔĶŃĪĭ
ĨƞŀĽŋĕĳŅı 

ĪńŘĚľĴħ ėƞŅŏĜĸňŗĵ S,D, ėƞŅĨŗņĽŋħ 
ėĺŀœĪĸƢĪňŗȮ

1 
ėĺŀœĪĸƢĪňŗȮ

2 
ėĺŀœĪĸƢĪňŗȮ

3 
ėƞŅĽŌĚĽŋħ 

ĔŅĶŏĕƟŅĶńĭ
ĔŅĶĶńĔļŅ
ŐįĬĔįŌƟĮƙĺĵ
ĬŀĔ 

181987990 1294 1119 2 450 1045 1783 8706 

ĔŅĶŏĽňĵĝňĺŇĨ
ĪŋĔĔĸŋƞĴőĶė 2131959 16 15 0 7 12 19 161 

ľĴŅĵŏľĨŋȮĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔ (2559 ů 2563) ĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨ (2558 ů 2562) 

 
2,1ȮįĸĔŅĶĻŉĔļŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļĪŅĚŀŅĔŅĻĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔ
ŐĸŃĔŅĶŏĽňĵĝňĺŇĨĕŀĚĮĶŃŏĪĻœĪĵ 

ĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅĬňŘȮĴňĕƟŀĴŌĸĴĸıŇļĪŅĚŀŅĔŅĻȮ2ȮĝĬŇħėŊŀȮNO2, O3, PM10 ȮPM2.5ȮŐĸŃĕƟŀĴŌĸ
ŀŋĨŋĬŇĵĴĺŇĪĵŅȮėŊŀȮŀŋĦľĳŌĴŇŏĜĸňŗĵŐĸŃėĺŅĴĝŊŘĬĽńĴıńĬīƢȮŒĬĝƞĺĚĶŃľĺƞŅĚȮĴĔĶŅėĴȮı,Ļ,Ȯ2559 ĩŉĚīńĬĺŅėĴȮı,Ļ, 2563Ȯ
ıĭėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ34 ěńĚľĺńħȮ&ěńĚľĺńħŏĸĵȮĽĶŃŐĔƟĺȮŐĸŃ
ľĬŀĚėŅĵœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ/2,44±/0,//Ȯppb ŒĬĕĦŃĪňŗėĺŅĴŏĕƟĴĕƟĬĕŀĚȮO3ȮŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ35 ěńĚľĺńħȮ
&ěńĚľĺńħŏĸĵȮŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ00,60±//,26ȮppbȮŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10 ŐĸŃȮPM2.5Ȯ
ŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ37 ěńĚľĺńħĴňėƞŅŏĪƞŅĔńĭȮ20,36±05,76ȮŐĸŃȮ01,77±/7,54Ȯµg-m3ȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘȮŀŋĦľĳŌĴŇ
ŏĜĸňŗĵĶŅĵĺńĬěŅĔȮ37 ěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ27,81±0,56 ŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢŏĜĸňŗĵĶŅĵĺńĬěŅĔȮ34 
ěńĚľĺńħȮ&ěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮĕŀĬŐĔƞĬȮŐĸŃĶŅĝĭŋĶňœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ5.,65±/0,40 

ĽņľĶńĭĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ&ICD10Ȯ8ȮJ00+J99'ȮŐĸŃ
őĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮ&ICD108ȮI00+I99'ȮěŅĔĪńŘĚȮ77 ěńĚľĺńħĕŀĚĮĶŃŏĪĻœĪĵŒĬĝƞĺĚȮĴĔĶŅėĴȮı,Ļ,Ȯ2559 
ĩŉĚȮīńĬĺŅėĴȮı,Ļ,Ȯ2563Ȯ&5 ĮƖ'ȮŐĸŃĕƟŀĴŌĸįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋȮ&ICD108ȮA00+R99'Ȯ
ŒĬĝƞĺĚȮı,Ļ,2558 ĩŉĚȮı,Ļ,2562ȮőħĵįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħȮŐĸŃ 
őĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěěŅĔȮ77 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻȮŒĬĝƞĺĚȮı,Ļ,Ȯ2559 ĩŉĚȮı,Ļ,Ȯ2563 ĴňěņĬĺĬĪńŘĚľĴħȮ
181,987,990 ĶŅĵȮĞŉŗĚĴňěņĬĺĬįŌƟŏĕƟŅĶńĭĭĶŇĔŅĶŏĜĸňŗĵĨƞŀĺńĬȮ1,294 ĶŅĵȮȮ 

 
ŏĴŊŗŀĬņĴŅĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĴĸıŇļŀŅĔŅĻȮȮȮȮȮȮȮȮȮȮȮ

őħĵŒĝƟĺŇīňĔŅĶĻŉĔļŅŐĭĭŀĬŋĔĶĴŏĺĸŅȮ&Time+series Design'ȮħƟĺĵĽĴĔŅĶȮGeneralized Linear Model &GLM'ȮĞŉŗĚ
ŏĮƦĬĺŇīňĔŅĶĻŉĔļŅĪŅĚĶŃĭŅħĺŇĪĵŅĪňŗĬŇĵĴŒĝƟŒĬĔŅĶĮĶŃŏĴŇĬįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıěŅĔĴĸıŇļŀŅĔŅĻŒĬĶŃĵŃĽńŘĬȮ
ėņĬŉĚĩŉĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏĕƟĴĕƟĬĕŀĚĴĸıŇļŀŅĔŅĻŐĸŃĽŋĕĳŅıĪňŗŏĮĸňŗĵĬŐĮĸĚĨŅĴĝƞĺĚŏĺĸŅȮĴňĶŅĵĸŃŏŀňĵħ
ħńĚĬňŘ 
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2,1,/ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵ

őĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒě 
ȮȮȮȮȮȮȮȮĩŉĚŐĴƟĺƞŅĕƟŀĴŌĸĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔĴňėĶĭĪńŘĚȮ77 ěńĚľĺńħȮŐĨƞĴňŏıňĵĚȮ37 

ěńĚľĺńħĪňŗĴňĕƟŀĴŌĸĴĸıŇļŀŅĔŅĻŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅȮħńĚĬńŘĬȮĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶė
ĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ37ȮěńĚľĺńħĪńŗĺĮĶŃŏĪĻœĪĵŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ1 ĴĔĶŅėĴȮ2559 ĩŉĚ
ĺńĬĪňŗȮ31 īńĬĺŅėĴȮ2563 œħƟŐĔƞȮĔĶŋĚŏĪıĴľŅĬėĶȮĜŃŏĝŇĚŏĪĶŅȮŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮĝĸĭŋĶňȮĔŅĠěĬĭŋĶňȮĕŀĬŐĔƞĬȮ
ĸņĮŅĚȮĸņıŌĬȮŏĸĵȮŐĴƞŁƞŀĚĽŀĬȮĬėĶĮģĴȮĬėĶĶŅĝĽňĴŅȮĬĶŅīŇĺŅĽȮĬėĶĽĺĶĶėƢȮľĬŀĚėŅĵȮĬƞŅĬȮĬĬĪĭŋĶňȮĮĪŋĴīŅĬňȮ
ıŃŏĵŅȮıĶŃĬėĶĻĶňŀĵŋīĵŅȮŐıĶƞȮĳŌŏĔŖĨȮĮĶŅěňĬĭŋĶňȮĶŅĝĭŋĶňȮĶŃĵŀĚȮĽĶŃŐĔƟĺȮĽĴŋĪĶĮĶŅĔŅĶȮĽĴŋĪĶĽŅėĶȮ
ĽĴŋĪĶĽĚėĶŅĴȮĽĶŃĭŋĶňȮĽĨŌĸȮĽĚĕĸŅȮĽŋĶŅļġĶƢīŅĬňȮĨŅĔȮŀŋĭĸĶŅĝīŅĬňȮŐĸŃĵŃĸŅȮĪńŘĚĬňŘȮĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2 ŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ34 
ěńĚľĺńħȮŏĬŊŗŀĚěŅĔěńĚľĺńħŏĸĵȮĽĶŃŐĔƟĺȮŐĸŃľĬŀĚėŅĵœĴƞĴňĕƟŀĴŌĸȮNO2ȮŒĬĕĦŃĪňŗĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĕŀĚȮO3Ȯ
ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ35 ěńĚľĺńħȮŏĬŊŗŀĚěŅĔěńĚľĺńħŏĸĵŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸȮO3ȮĬŀĔěŅĔĬňŘȮĔŅĶĺŇŏėĶŅŃľƢ
ėĺŅĴĽńĴıńĬīƢĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĔńĭĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ
37 ěńĚľĺńħȮőħĵĪňŗĝƞĺĚŏĺĸŅĪňŗĴňĕƟŀĴŌĸŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŒĬŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĕŀĚŐĨƞĸŃ
ěńĚľĺńħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬȮ 

ĨĸŀħĝƞĺĚŏĺĸŅĪňŗĴňĕƟŀĴŌĸŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬĪŋĔěńĚľĺńħȮ
&ı,Ļ,Ȯ2559ȮĩŉĚȮı,Ļ, 2563'ȮıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ34 ěńĚľĺńħȮ
&ěńĚľĺńħŏĸĵȮĽĶŃŐĔƟĺȮŐĸŃľĬŀĚėŅĵœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ/2,44±/0,//Ȯppb ŒĬĕĦŃĪňŗėĺŅĴŏĕƟĴĕƟĬĕŀĚȮO3Ȯ
ŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ35 ěńĚľĺńħȮ&ěńĚľĺńħŏĸĵȮŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ
00,60±//,26ȮppbȮŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ37 
ěńĚľĺńħĴňėƞŅŏĪƞŅĔńĭȮ20,36±05,76ȮŐĸŃȮ01,77±/7,54ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘȮŀŋĦľĳŌĴŇ
ŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ37 ěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ27,81±0,56 ŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃėĺŅĴĝŊŘĬĽńĴıńĪīƢŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ34 
ěńĚľĺńħȮ&ěńĚľĺńħĜŃŏĝŇĚŏĪĶŅȮĕŀĬŐĔƞĬȮŐĸŃĶŅĝĭŋĶňœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭĶƟŀĵĸŃȮ5.,65±/0,40ȮŐĸŃěņĬĺĬįŌƟĮƙĺĵ
ĪňŗŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬ
ŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ37ȮěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ1447±/084 ĶŅĵȮ 

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔ
ĴňėƞŅĽŌĚĪňŗĽŋħĪňŗȮLag 0 ĞŉŗĚľĴŅĵėĺŅĴĺƞŅĔŅĶĶńĭĽńĴįńĽȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮĴňįĸĨƞŀĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸ
ŐįĬĔįŌƟĮƙĺĵĬŀĔŒĬĺńĬŏħňĵĺĔńĬĕŀĚĔŅĶĶńĭĽńĴįńĽȮőħĵĪňŗėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔ
įŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěěŅĔȮ34 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻĪňŗĽńĴıńĬīƢ
ĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮNO2ȮĪňŗȮLag 0 ĴňėƞŅŏĪƞŅĔńĭȮ/,.311Ȯ&95#ȮCI8Ȯ/,.164, /,.460'ȮŐĸŃėĺŅĴŏĽňŗĵĚ
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ĽńĴıńĪīƢěŅĔȮ37 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag 0 ĴňėƞŅ
ŏĪƞŅĔńĭȮ/,.//7Ȯ&95#ȮCI8Ȯ/,..61, /,./34'ȮŐĸŃ 1,./01Ȯ&95#ȮCI8Ȯ/,..43, /,./60'ȮĨŅĴĸņħńĭȮ 

ĽņľĶńĭėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮO3ȮŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔĴňėƞŅĽŌĚĪňŗĽŋħ 
ĪňŗȮLag 1 ĞŉŗĚľĴŅĵėĺŅĴĺƞŅĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽȮO3ȮŏĮƦĬŏĺĸŅȮȮȮȮȮȮ
1 ĺńĬȮ&ľĶŊŀŏĕƟŅĶńĭĭĶŇĔŅĶľĸńĚěŅĔĔŅĶĶńĭĽńĴįńĽŏĮƦĬŏĺĸŅȮ1 ĺńĬ'ȮőħĵĪňŗėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěěŅĔȮ35 ěńĚľĺńħȮ
ĪńŗĺĮĶŃŏĪĻĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮO3ȮĪňŗȮLag 1 ĴňėƞŅŏĪƞŅĔńĭȮ/,./..Ȯ&95#ȮCI8Ȯ/,...1, 
/,./76'Ȯ&ĶŌĮĳŅıĪňŗȮ12'ȮĪńŘĚĬňŘȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵȮȮȮȮȮȮȮȮ
őĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗȮLag ĨƞŅĚȮŕȮĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮ&Meta+
analysis'ȮŐĽħĚħńĚĨŅĶŅĚ 7 

 
ĳŅıĪňŗȮȮ/0ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶįŌƟĮƙĺĵĬŀĔĪňŗȮLag ĨƞŅĚȮŕ 
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ĨŅĶŅĚĪňŗȮȮ5ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħ
ŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗȮLag ĨƞŅĚȮŕȮĪňŗœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮ&Meta+analysis' 

Lag 
&ĺńĬ' 

ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ&ĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬĪňŗĶƟŀĵĸŃȮ95' 
NO2Ȯ O3 PM10 PM2.5 

Lag 0 
1,0533 

&1,0386, 1,0682' 
1,0004 

 &0,9919,Ȯ1,0089' 
1,0119  

&1,0083, 1,0156' 
1,0123  

&1,0065, 1,0182' 

Lag 1 
0,9935  

&0,9842, 1,0029' 
1,0100 

 &1,0003,Ȯ1,0198' 
0,9970  

&0,9923, 1,0018' 
0,9983  

&0,9900, 1,0067' 

Lag 2 
1,0037  

&0,9947, 1,0129' 
0,9944 

 &0,9844,Ȯ1,0044' 
1,0028  

&0,9981, 1,0075' 
1,0059 

 &0,9981, 1,0137' 

Lag 3 
1,0047  

&0,9955,Ȯ1,0140' 
0,9809 

 &0,9714,Ȯ0,9906' 
0,9952  

&0,9905, 0,9999' 
0,9950  

&0,9872, 1,0028' 

Lag 4 
0,9986  

&0,9901,Ȯ1,0071' 
0,9997  

&0,9899,Ȯ1,0096' 
1,0044  

&0,9998, 1,0091' 
1,0056  

&0,9979, 1,0134' 

Lag 5 
1,0055  

&0,9968,Ȯ1,0142' 
1,0065 

 &0,9965,Ȯ1,0166' 
1,0077 

 &1,0030, 1,0123' 
1,0059  

&0,9981, 1,0138' 

Lag 6 
0,9875  

&0,9786,0,9965' 
1,0024  

&0,9927,Ȯ1,0122' 
0,9940  

&0,9893, 0,9986' 
0,9938  

&0,9861, 1,0015' 

Lag 7 
0,9954 

 &0,9867,Ȯ1,0041' 
1,0065  

&0,9985,Ȯ1,0146' 
0,9991  

&0,9955, 1,0028' 
1,0017  

&0,9954, 1,0080' 

Lag 0+7 
1,0415  

&1,0249,Ȯ1,0583' 
1,0004  

&0,9907,Ȯ1,0103' 
1,0120  

&1,0072, 1,0169' 
1,0185 

 &1,0110, 1,0260' 
ĔŅĶĪħĽŀĭȮHeterogeneity 

Q 303,1721 179,2531 192,6645 198,7698 
p+value 0,0489 1,0000 1,0000 1,0000 
I2 12,90# 1,00# 1,00# 1,00# 
ľĴŅĵŏľĨŋȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĨƞŀȮ10 ppbȮĕŀĚȮNO0ȮŐĸŃȮO1ȮĪňŗŏıŇŗĴĕŉŘĬȮŐĸŃĨƞŀȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗŏıŇŗĴĕŉŘĬ 
 

ĪńŘĚĬňŘȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃ
ľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬěńĚľĺńħĨƞŅĚȮŕȮĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮNO2ȮĪňŗȮLag 0Ȯ
ŐĸŃȮ10 ppb ĕŀĚȮO3ȮĪňŗȮLag 1ȮĨĸŀħěĬĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag 0ȮőħĵėƞŅ
ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢěŅĔĔŅĶĶńĭĽńĴįńĽȮO3ȮPM10ȮŐĸŃȮPM2.5ȮĪňŗœħƟěŅĔŐĨƞĸŃěńĚľĺńħœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴň
ĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ&I2Ȯ;Ȯ1,00#; p+value ;Ȯ1,0000'ȮŒĬĕĦŃĪňŗėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢěŅĔĔŅĶĶńĭĽńĴįńĽȮNO2ȮĪňŗœħƟ
ěŅĔŐĨƞĸŃěńĚľĺńħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮ&I2Ȯ;Ȯ12,90#;Ȯ p+value ;Ȯ0,0489'ȮŐĽħĚħńĚĳŅıĪňŗȮ
13 ů /6Ȯ 
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ĳŅıĪňŗȮȮ/1ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶįŌƟĮƙĺĵĬŀĔŏĴŊŗŀȮPM10ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ/2ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶįŌƟĮƙĺĵĬŀĔŏĴŊŗŀȮPM2.5ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ/3ȮȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶįŌƟĮƙĺĵĬŀĔŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ/4ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶįŌƟĮƙĺĵĬŀĔŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĪňŗȮLag 1 
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ŏĴŊŗŀœħƟėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃ
ľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŒĬěńĚľĺńħĨƞŅĚȮŕȮĴŅŀīŇĭŅĵėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸ
ŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļ
ŀŅĔŅĻŒĬĶŃħńĭĮĶŃŏĪĻȮőħĵĬņĴŅėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔĪŋĔěńĚľĺńħĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĬŐĭĭȮPooled Estimate 
ŏĮƦĬįĸĸńıīƢěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬőħĵŒĝƟĺŇīňĔŅĶȮMultivariate Meta+analysis ŏıŊŗŀĬņėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔĪŋĔ
ěńĚľĺńħĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĬĳŅĵŒĨƟĽĴĴĨŇģŅĬĔŅĶĔĶŃěŅĵĨńĺŐĭĭĽŋƞĴȮ&Random Distribution'ȮŏıŊŗŀŀīŇĭŅĵȮȮȮȮȮȮ
ėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭ
ĪŅĚŏħŇĬľŅĵŒěĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŒĬĶŃħńĭĮĶŃŏĪĻȮĪńŘĚĬňŘȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭ
ĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗĽńĴıńĬīƢĔńĭ
ĔŅĶĶńĭĽńĴįńĽȮNO2 O3ȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag ĪňŗĴňėƞŅĽŌĚĪňŗĽŋħȮ&Lag 0 ĽņľĶńĭȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃȮ
Lag 1 ĽņľĶńĭ O3'ȮŐĽħĚŒĬĨŅĶŅĚĪňŗȮ8ȮőħĵėƞŅĽńĴĮĶŃĽŇĪīŇśȮ&'̡ȮĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ/ȮľĬƞĺĵĕŀĚ
ĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĩŌĔĬņœĮŒĝƟŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻŒĬĸņħńĭĩńħœĮ 
 
ĨŅĶŅĚĪňŗȮȮ6ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃ 
ľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽȮNO2 O3ȮPM10ȮŐĸŃȮPM2.5Ȯ 

ĴĸıŇļ
ŀŅĔŅĻ 

ėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ľĬƞĺĵ 
ĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ 

ėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ 
1 ľĬƞĺĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ 

ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ
&95#ȮCI' 

ĽńĴĮĶŃĽŇĪīŇśȮ
&̡' 

ėĺŅĴėĸŅħ
ŏėĸŊŗŀĬĴŅĨĶģŅĬȮ
&S,E,' 

ĽńĴĮĶŃĽŇĪīŇśȮ&'̡ 
ėĺŅĴėĸŅħ
ŏėĸŊŗŀĬĴŅĨĶģŅĬȮ
&S,E,' 

NO2Ȯ
&ppb' 

/,.311Ȯ 
&/,.164, /,.460' 

0,0519 0,007169 0,0052 0,0007169 

O3Ȯ
&ppb' 

/,./..Ȯ 
&/,...1, /,./76' 

0,0099 0,004924 0,0010 0,0004924 

PM10Ȯ
&µg-m3' 

/,.//7Ȯ 
&/,..61, /,./34' 

0,0119 0,001819 0,0012 0,0001819 

PM2.5Ȯ
&µg-m3' 

1,./01Ȯ 
&/,..43, /,./60' 

0,0122 0,002939 0,0012 0,0002939 

ľĴŅĵŏľĨŋȮ+Ȯ95#ȮCI ėŊŀĝƞĺĚėĺŅĴŏĝŊŗŀĴńŗĬĪňŗĶƟŀĵĸŃȮ95Ȯ&95#ȮConfidence Interval' 
- ėƞŅĽńĴĮĶŃĽŇĪīŇśȮ;ȮlogȮ&RR'ȮŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬȮ;ȮYlog &RR upper-ȮRR lower'[-3,92 
- ėƞŅĽńĴĮĶŃĽŇĪīŇśŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ1 ľĬƞĺĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ
ŏĔŇħěŅĔĔŅĶĬņėƞŅĽńĴĮĶŃĽŇĪīŇśŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ľĬƞĺĵĕŀĚĴĸıŇļ
ŀŅĔŅĻŐĨƞĸŃĝĬŇħľŅĶħƟĺĵȮ10 
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ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĔŅĶ
ĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěȮ&Exposure+
response Relationships'ȮŐĽħĚŒĬĳŅıĪňŗȮ/7ȮőħĵŒĝƟȮNatural Cubic Spline ĪňŗĶŃħńĭėĺŅĴŏĮƦĬŀŇĽĶŃŏĪƞŅĔńĭȮ3 
ĪňŗȮLag 0 ĽņľĶńĭȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃĪňŗȮLag 1 ĽņľĶńĭ O3ȮĞŉŗĚıĭĺƞŅėĺŅĴĽńĴıńĬīƢĕŀĚ NO2ȮPM10ȮŐĸŃȮ
PM2.5ȮĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔĴňŐĬĺőĬƟĴŏĮƦĬŐĭĭŏĝŇĚŏĽƟĬȮ&Linear'ȮĔĸƞŅĺėŊŀȮŏĴŊŗŀĶńĭĽńĴįńĽȮNO2Ȯ
PM10ȮŐĸŃȮPM2.5ȮŏıŇŗĴĴŅĔĕŉŘĬȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃȮȮȮȮȮ
ľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěĴňŐĬĺőĬƟĴŏıŇŗĴĕŉŘĬȮŒĬĕĦŃĪňŗėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ O3ȮŐĸŃĔŅĶŏĕƟŅĶńĭ
ĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔĴňŐĬĺőĬƟĴŐĭĭœĴƞŏĝŇĚŏĽƟĬȮ&Non+linear'ȮőħĵįĸĔĶŃĪĭĕŀĚȮO3ȮĕŉŘĬŀĵŌƞĔńĭĮĶŇĴŅĦĔŅĶĶńĭ
ĽńĴįńĽȮŏĴŊŗŀĶńĭĽńĴįńĽŒĬĮĶŇĴŅĦĪňŗĴŅĔıŀěŉĚěŃĪņŒľƟĴňįĸĔĶŃĪĭŏĔŇħĕŉŘĬȮĞŉŗĚŒĬĔŅĶĻŉĔļŅĬňŘȮėŊŀȮ22 ppb ĔĸƞŅĺėŊŀȮěŃ
ıĭėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬ
ľŅĵŒěŏĴŊŗŀĶńĭĽńĴįńĽȮO3ȮĨńŘĚŐĨƞȮ22 ppb ŏĮƦĬĨƟĬœĮȮĪńŘĚĬňŘ Exposure+response RelationshipsȮĕŀĚĴĸıŇļŀŅĔŅĻ
ŐĨƞĸŃĨńĺŒĬŐĨƞĸŃěńĚľĺńħȮ&Province+specific Exposure+response Relationships'ȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟĔŅĶ
ĮĶŃĴŅĦėƞŅŏĝŇĚŏĽƟĬĪňŗœĴƞŏŀĬŏŀňĵĚĪňŗĴňėĺŅĴŐĮĶĮĶĺĬĬƟŀĵĪňŗĽŋħȮ&Best Linear Unbiased Prediction8ȮBLUP'Ȯ
ŐĽħĚŒĬĳŅıĪňŗȮ/8ȮĪńŘĚĬňŘȮBLUP Estimates ŏĮƦĬĔŅĶĮĶŃĴŅĦėƞŅőħĵŀŅĻńĵĕƟŀĴŌĸěŅĔěńĚľĺńħŀŊŗĬȮŕȮĪňŗĴňěņĬĺĬ
ĨńĺŀĵƞŅĚĴŅĔĔĺƞŅľĶŊŀĴňĶŃĵŃŏĺĸŅĪňŗĵŅĺĔĺƞŅŒĬĔŅĶėŅħĔŅĶĦƢėĺŅĴŏĽňŗĵĚĕŀĚěńĚľĺńħĪňŗĴňěņĬĺĬĨńĺŀĵƞŅĚĬƟŀĵľĶŊŀȮȮȮȮȮ
ĴňĶŃĵŃŏĺĸŅĽńŘĬĔĺƞŅȮĞŉŗĚěŃĪņŒľƟįĸĸńıīƢĕŀĚŐĨƞĸŃěńĚľĺńħĴňėĺŅĴŐĮĶĮĶĺĬĬƟŀĵĔĺƞŅĔŅĶĮĶŃĴŅĦėƞŅĪňŗŏĜıŅŃĕŀĚȮȮȮ
ŐĨƞĸŃěńĚľĺńħȮ&Province+specific Estimates' 

 
ĳŅıĪňŗȮȮ/5ȮExposure+response RelationshipsȮĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĕƟŅĶńĭ
ĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔ 
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ĳŅıĪňŗȮȮ/6ȮProvince+specific Exposure+response Relationships ŐĸŃ Best Linear Unbiased Prediction 
&BLUP'ȮĕŀĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃĔŅĶŏĕƟŅĶńĭĔŅĶĶńĔļŅıĵŅĭŅĸŐįĬĔįŌƟĮƙĺĵĬŀĔ 

2,1,0ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋȮ 

ȮȮȮȮȮȮȮȮĩŉĚŐĴƟĺƞŅĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĴňėĶĭĪńŘĚȮ77 ěńĚľĺńħȮŐĨƞĴňŏıňĵĚȮ37 ěńĚľĺńħĪňŗĴňĕƟŀĴŌĸ
ĴĸıŇļŀŅĔŅĻŐĸŃĕƟŀĴŌĸŀŋĨŋĬŇĵĴĺŇĪĵŅȮĞŉŗĚĴňĕƟŀĴŌĸŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ/ȮĴĔĶŅėĴȮ0339ȮĩŉĚĺńĬĪňŗȮ1/ȮīńĬĺŅėĴȮ
0343 œħƟŐĔƞȮĔĶŋĚŏĪıĴľŅĬėĶȮĜŃŏĝŇĚŏĪĶŅȮŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮĝĸĭŋĶňȮĔŅĠěĬĭŋĶňȮĕŀĬŐĔƞĬȮĸņĮŅĚȮĸņıŌĬȮŏĸĵȮ
ŐĴƞŁƞŀĚĽŀĬȮĬėĶĮģĴȮĬėĶĶŅĝĽňĴŅȮĬĶŅīŇĺŅĽȮĬėĶĽĺĶĶėƢȮľĬŀĚėŅĵȮĬƞŅĬȮĬĬĪĭŋĶňȮĮĪŋĴīŅĬňȮıŃŏĵŅȮ
ıĶŃĬėĶĻĶňŀĵŋīĵŅȮŐıĶƞȮĳŌŏĔŖĨȮĮĶŅěňĬĭŋĶňȮĶŅĝĭŋĶňȮĶŃĵŀĚȮĽĶŃŐĔƟĺȮĽĴŋĪĶĮĶŅĔŅĶȮĽĴŋĪĶĽŅėĶȮĽĴŋĪĶĽĚėĶŅĴȮ
ĽĶŃĭŋĶňȮĽĨŌĸȮĽĚĕĸŅȮĽŋĶŅļġĶƢīŅĬňȮĨŅĔȮŀŋĭĸĶŅĝīŅĬňȮŐĸŃĵŃĸŅȮĬŀĔěŅĔĬňŘȮĔŅĶŏĽňĵĝňĺŇĨĴňĕƟŀĴŌĸŀĵŌƞŒĬĝƞĺĚĶŃľĺƞŅĚ
ĺńĬĪňŗȮ/ȮĴĔĶŅėĴȮ0338ȮĩŉĚĺńĬĪňŗȮ1/ȮīńĬĺŅėĴȮ0342 ħńĚĬńŘĬȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃ
ĔŅĶŏĽňĵĝňĺŇĨěŉĚĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸŒĬĝƞĺĚĶŃľĺƞŅĚĺńĬĪňŗȮ/ȮĴĔĶŅėĴȮ0339ȮĩŉĚĺńĬĪňŗȮ1/ȮīńĬĺŅėĴȮ0342 ŐĸŃĴňŏıňĵĚȮ34 
ěńĚľĺńħĪňŗĽŅĴŅĶĩĬņĴŅĺŇŏėĶŅŃľƢœħƟŒĬĝƞĺĚŏĺĸŅħńĚĔĸƞŅĺȮ&ěńĚľĺńħľĬŀĚėŅĵȮĽĴŋĪĶĽĚėĶŅĴȮŐĸŃŀŋĭĸĶŅĝīŅĬňȮĴňĕƟŀĴŌĸ
ĴĸıŇļŀŅĔŅĻĨńŘĚŐĨƞĮƖȮ2563 ŏĮƦĬĨƟĬœĮȮĞŉŗĚœĴƞĴňĕƟŀĴŌĸĔŅĶŏĽňĵĝňĺŇĨŒĬĝƞĺĚŏĺĸŅħńĚĔĸƞŅĺ'ȮĪńŘĚĬňŘȮĕƟŀĴŌĸĪňŗŒĝƟŒĬĔŅĶ
ĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮNO2 ŐĸŃȮO3ȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ32ȮěńĚľĺńħȮŏĬŊŗŀĚěŅĔěńĚľĺńħ
ŏĸĵȮŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸȮNO2ȮŐĸŃȮO3ȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĔńĭĔŅĶŏĽňĵĝňĺŇĨ
ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸěŅĔȮ34ȮěńĚľĺńħȮ 
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ĨĸŀħĝƞĺĚŏĺĸŅĪňŗĴňĕƟŀĴŌĸŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔȮȮ
ĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋŒĬĪŋĔěńĚľĺńħȮ&ı,Ļ,Ȯ2559ȮĩŉĚȮı,Ļ, 2562'ȮıĭĺƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚȮNO2ȮŐĸŃȮO3Ȯ
ŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ32ȮěńĚľĺńħȮ&ěńĚľĺńħŏĸĵȮŐĸŃĽĶŃŐĔƟĺœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭȮ
/5,12±/0,33Ȯppb ŐĸŃȮ00,76±//,53ȮppbȮĨŅĴĸņħńĭȮŐĸŃėĺŅĴŏĕƟĴĕƟĬĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮŏĜĸňŗĵĨƞŀĺńĬ±
ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬěŅĔȮ34ȮěńĚľĺńħĴňėƞŅŏĪƞŅĔńĭȮ20,45±05,30ȮŐĸŃȮ04,24±/8,82ȮœĴőėĶĔĶńĴĨƞŀĸŌĔĭŅĻĔƢŏĴĨĶȮ
ĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘȮŀŋĦľĳŌĴŇŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ34ȮěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ27,73±0,57ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĸŃėĺŅĴĝŊŘĬ
ĽńĴıńĪīƢŏĜĸňŗĵĨƞŀĺńĬěŅĔȮ31ȮěńĚľĺńħȮ&ěńĚľĺńħĜŃŏĝŇĚŏĪiŅȮĕŀĬŐĔƞĬȮŐĸŃĶŅĝĭŋĶňœĴƞĴňĕƟŀĴŌĸ'ȮĴňėƞŅŏĪƞŅĔńĭĶƟŀĵĸŃȮ
51,61±/0,44ȮŐĸŃěņĬĺĬįŌƟŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋŏĜĸňŗĵĨƞŀĺńĬ±ĽƞĺĬŏĭňŗĵĚŏĭĬĴŅĨĶģŅĬ
ěŅĔȮ34ȮěńĚľĺńħȮĴňėƞŅŏĪƞŅĔńĭȮ19,08±19,78ȮĶŅĵȮ 

ėĺŅĴĽńĴıńĬīƢĕŀĚȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨĴňėƞŅĽŌĚĪňŗĽŋħĪňŗȮLag 0 &ĔŅĶĶńĭĽńĴįńĽȮ
NO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨŏĔŇħĕŉŘĬŒĬĺńĬŏħňĵĺĔńĬ'ȮŒĬĕĦŃĪňŗėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮO3ȮĔńĭĔŅĶ
ŏĽňĵĝňĺŇĨĴňėƞŅĽŌĚĪňŗĽŋħĪňŗȮLag 4Ȯ&ŏĽňĵĝňĺŇĨľĸńĚěŅĔĔŅĶĶńĭĽńĴįńĽŏĮƦĬŏĺĸŅȮ4 ĺńĬ'ȮħńĚĳŅıĪňŗȮ/9 

 

 
ĳŅıĪňŗȮȮ/7ȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻĔńĭĔŅĶŏĽňĵĝňĺŇĨĪňŗȮLag ĨƞŅĚȮŕ 
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ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔȮ32 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮ
NO2ȮĪňŗȮLag 0 ĴňėƞŅŏĪƞŅĔńĭȮ/,.1.0Ȯ&95#ȮCI8Ȯ/,./66, /,.2/6'ȮŐĸŃėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢěŅĔȮ34 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻ
ĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag 0 ĴňėƞŅŏĪƞŅĔńĭ 1,0092Ȯ&95#ȮCI8Ȯ1,0061, 
1,0122'ȮŐĸŃ 1,0220 &95#ȮCI8Ȯ1,0142, 1,0298'ȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘ ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨěŅĔȮ
32 ěńĚľĺńħĪńŗĺĮĶŃŏĪĻĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĕŀĚȮO3ȮĪňŗȮLag 4 ĴňėƞŅŏĪƞŅĔńĭ 1,0100 &95#ȮCI8Ȯ
1,0030, 1,0171'ȮĪńŘĚĬňŘȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗȮLag ĨƞŅĚȮŕȮĪňŗœħƟěŅĔ
ĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮ&Meta+analysis'ȮŐĽħĚœĺƟŒĬĨŅĶŅĚĪňŗȮ9 

 

ĨŅĶŅĚĪňŗȮȮ7ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋĪňŗȮLag ĨƞŅĚȮŕȮĪňŗ
œħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬȮ&Meta+analysis'Ȯ 

Lag 
&ĺńĬ' 

ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ&ĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬĪňŗĶƟŀĵĸŃȮ95' 
NO2 O3 PM10 PM2.5 

Lag 0 
1,0302 &1,0188, 

1,0418' 
0,9994 &0,9925, 

1,0062' 
1,0092 &1,0061, 

1,0122' 
1,0220 &1,0142, 

1,0298' 

Lag 1 
1,0040 &0,9984, 

1,0096' 
1,0009 &0,9946, 

1,0074' 
1,0006 &0,9970, 

1,0043' 
0,9970 &0,9916, 

1,0024' 

Lag 2 
1,0028 &0,9976, 

1,0079' 
1,0032 &0,9968, 

1,0096' 
1,0019 &0,9987, 

1,0050' 
1,0040 &0,9987, 

1,0093' 

Lag 3 
0,9976 &0,9908, 

1,0045' 
1,0008 &0,9926, 

1,0092' 
0,9985 &0,9948, 

1,0022' 
0,9948 &0,9887, 

1,0009' 

Lag 4 
0,9943 &0,9893, 

0,9994' 
1,0100 &1,0030, 

1,0171' 
1,0012 &0,9980, 

1,0045' 
1,0044 &0,9988, 

1,0101' 

Lag 5 
0,9960 &0,9906, 

1,0015' 
0,9938 &0,9872, 

1,0005' 
0,9972 &0,9938, 

1,0006' 
0,9926 &0,9864, 

0,9988' 

Lag 6 
0,9976 &0,9920, 

1,0032' 
1,0063 &0,9998, 

1,0128' 
1,0004 &0,9971, 

1,0036' 
0,9980 &0,9920, 

1,0041' 

Lag 7 
0,9885 &0,9814, 

0,9955' 
1,0001 &0,9938, 

1,0065' 
0,9992 &0,9965, 

1,0019' 
1,0006 &0,9953, 

1,0060' 

Lag 0+7 
1,0105 &0,9982, 

1,0229' 
1,0146 &1,0048, 

1,0245' 
1,0081 &1,0032, 

1,0131' 
1,0132 &1,0030, 

1,0234' 
ĔŅĶĪħĽŀĭȮHeterogeneity 

Q 366,0624 297,0806 364,1479 360,9435 
p+value <0,0001 0,0177 <0,0001 0,0001 
I2 32,30# 16,50# 27,50# 27,90# 
ľĴŅĵŏľĨŋȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĨƞŀȮ10 ppbȮĕŀĚȮNO0ȮŐĸŃȮO1ȮĪňŗŏıŇŗĴĕŉŘĬȮŐĸŃĨƞŀȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗŏıŇŗĴĕŉŘĬ 
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őħĵěŅĔĔŅĶĻŉĔļŅıĭĺƞŅȮėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨŒĬěńĚľĺńħĨƞŅĚȮŕȮĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏıŇŗĴĕŉŘĬ
ĪŋĔȮ10 ppb ĕŀĚȮNO2ȮĪňŗȮLag 0ȮĨĸŀħěĬĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĕŀĚȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag 0ȮŐĸŃȮ10 
ppb ĕŀĚȮO3ȮĪňŗȮLag 4ȮőħĵėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĪňŗœħƟěŅĔŐĨƞĸŃěńĚľĺńħĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮĔĸƞŅĺėŊŀįĸĸńıīƢěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬĺŇīňĔŅĶȮMultivariate Meta+
analysis ŏıŊŗŀĬņėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔĪŋĔěńĚľĺńħĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĬĳŅĵŒĨƟĽĴĴĨŇģŅĬĔŅĶĔĶŃěŅĵĨńĺŐĭĭĽŋƞĴȮ
&Random Distribution'ȮŐĽħĚŒľƟŏľŖĬĺƞŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚȮPM10ȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨĪňŗœħƟěŅĔŐĨƞĸŃěńĚľĺńħĴň
ėĺŅĴŐĨĔĨƞŅĚĔńĬȮ&Heterogeneity'ȮŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮőħĵĴňėƞŅȮI2Ȯ&ėĺŅĴŐĮĶĮĶĺĬŏĬŊŗŀĚěŅĔėĺŅĴŐĨĔĨƞŅĚ
ĕŀĚėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔŐĨƞĸŃěńĚľĺńħȮőħĵĴňėƞŅĨńŘĚŐĨƞȮ1 ĩŉĚȮ100 őħĵŏĴŊŗŀȮI2ȮĴňėƞŅŏĕƟŅŒĔĸƟȮ1 ľĴŅĵėĺŅĴĺƞŅėƞŅėĺŅĴ
ŏĽňŗĵĚĕŀĚŐĨƞĸŃěńĚľĺńħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĬƟŀĵȮŒĬĕĦŃĪňŗŏĴŊŗŀȮI2ȮĴňėƞŅŏĕƟŅŒĔĸƟȮ100 ľĴŅĵėĺŅĴĺƞŅėƞŅėĺŅĴŏĽňŗĵĚĕŀĚ
ŐĨƞĸŃěńĚľĺńħĴňėĺŅĴŐĨĔĨƞŅĚĔńĬĽŌĚ'ȮŐĸŃȮp+value ěŅĔȮCochran 's Q testȮ&ėƞŅĪŅĚĽĩŇĨŇĪňŗĭƞĚĝňŘėĺŅĴŐĨĔĨƞŅĚŀĵƞŅĚ
ĴňĬńĵĽņėńĠĕŀĚėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔŐĨƞĸŃěńĚľĺńħ'ȮŏĪƞŅĔńĭȮ27,50#ȮŐĸŃȮ<.,00./ȮĨŅĴĸņħńĭȮĬŀĔěŅĔĬňŘ ėĺŅĴ
ŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽȮPM2.5 NO2ȮŐĸŃȮO3ȮŒĬŐĨƞĸŃěńĚľĺńħĔŖĴňėĺŅĴŐĨĔĨƞŅĚĔńĬ
ŀĵƞŅĚĴňĬńĵĽņėńĠĪŅĚĽĩŇĨŇȮőħĵĪňŗȮI2ȮĴňėƞŅŏĪƞŅĔńĭ 27,90#ȮŐĸŃȮp+value ěŅĔȮCochran 's Q test ĴňėƞŅŏĪƞŅĔńĭȮ
0,0001ȮĽņľĶńĭȮPM2.5ȮŀňĔĪńŘĚȮI2ȮĽņľĶńĭȮNO2ȮŐĸŃȮO3ȮĴňėƞŅŏĪƞŅĔńĭȮ32,30#ȮŐĸŃȮ16,50#ȮĨŅĴĸņħńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŐĸŃȮp+value ěŅĔȮCochran 's Q test ĽņľĶńĭȮNO2ȮŐĸŃȮO3ȮĴňėƞŅŏĪƞŅĔńĭȮ0,0001ȮŐĸŃȮ0,0177 ĨŅĴĸņħńĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ħńĚĳŅıĪňŗȮ20ȮůȮ24Ȯ 
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ĳŅıĪňŗȮȮ0.ȮȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨŏĴŊŗŀȮPM10ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ0/ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨŏĴŊŗŀȮPM2.5ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 µg-m3ȮĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ00ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨŏĴŊŗŀȮNO2ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĪňŗȮLag 0 
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ĳŅıĪňŗȮȮ01ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨŏĴŊŗŀȮO3ȮŏıŇŗĴĕŉŘĬĪŋĔȮ10 ppb ĪňŗȮLag 4 
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ĔŅĶľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋŒĬ
ĶŃħńĭĮĶŃŏĪĻȮőħĵĔŅĶȮPooled Estimate œħƟŏĮƦĬįĸĸńıīƢěŅĔĔŅĶĺŇŏėĶŅŃľƢŀĳŇĴŅĬőħĵŒĝƟĺŇīňĔŅĶȮMultivariate 
Meta+analysis ŏıŊŗŀĬņėƞŅėĺŅĴŏĽňŗĵĚĪňŗœħƟěŅĔĪŋĔěńĚľĺńħĴŅĺŇŏėĶŅŃľƢĶƞĺĴĔńĬĳŅĵŒĨƟĽĴĴĨŇģŅĬĔŅĶĔĶŃěŅĵĨńĺŐĭĭ
ĽŋƞĴȮ&Random Distribution'ȮŏıŊŗŀŀīŇĭŅĵėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŒĬ
ĶŃħńĭĮĶŃŏĪĻȮ 

ĪńŘĚĬňŘ ŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗȮLag ĨƞŅĚȮŕȮŐĸŃėƞŅėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨĪňŗĽńĴıńĬīƢĔńĭ
ĔŅĶĶńĭĽńĴįńĽȮNO2 O3ȮPM10ȮŐĸŃȮPM2.5ȮĪňŗȮLag ĪňŗĴňėƞŅĽŌĚĪňŗĽŋħȮ&Lag 0 ĽņľĶńĭȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃȮ
Lag 4ȮĽņľĶńĭ O3'ȮŐĽħĚŒĬĨŅĶŅĚĪňŗȮ10ȮőħĵėƞŅĽńĴĮĶŃĽŇĪīŇśȮ&'̡ȮĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ/ȮľĬƞĺĵĕŀĚ
ĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĩŌĔĬņœĮŒĝƟŒĬĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻŒĬĸņħńĭĩńħœĮ 
 

ĨŅĶŅĚĪňŗȮȮ/.ȮėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĽňĵĝňĺŇĨħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞŒĝƞŀŋĭńĨŇŏľĨŋĪňŗĽńĴıńĬīƢĔńĭĔŅĶ         
ĶńĭĽńĴįńĽȮNO2 O3ȮPM10ȮŐĸŃȮPM2.5Ȯ 

ĴĸıŇļ
ŀŅĔŅĻ 

ėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ľĬƞĺĵ 
ĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ 

ėƞŅėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔ 
Ȯ1 ľĬƞĺĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ 

ėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢȮ
&95#ȮCI' 

ĽńĴĮĶŃĽŇĪīŇśȮ
&̡' 

ėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĴŅĨĶģŅĬȮ&S,E,' 

ĽńĴĮĶŃĽŇĪīŇśȮ 
&̡' 

ėĺŅĴėĸŅħŏėĸŊŗŀĬ
ĴŅĨĶģŅĬȮ&S,E,' 

NO2Ȯ
&ppb' 

/,.1.0Ȯ 
&/,./66, /,.2/6' 

0,0298 0,005704 0,0030 0,0005704 

O3Ȯ
&ppb' 

1,0100  
&1,0030, 1,0171' 

0,0100 0,003574 0,0010 0,0003574 

PM10Ȯ
&µg-m3' 

1,0092Ȯ 
&1,0061, 1,0122' 

0,0091 0,001542 0,0009 0,0001542 

PM2.5Ȯ
&µg-m3' 

1,0220  
&1,0142, 1,0298' 

0,0217 0,003903 0,0022 0,0003903 

ľĴŅĵŏľĨŋ   +Ȯ95#ȮCI ėŊŀĝƞĺĚėĺŅĴŏĝŊŗŀĴńŗĬĪňŗĶƟŀĵĸŃȮ95Ȯ&95#ȮConfidence Interval' 
- ėƞŅĽńĴĮĶŃĽŇĪīŇśȮ;Ȯlog &RR'ȮŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬȮ;ȮYlog &RR upper-ȮRR lower'[-3,92 
- ėƞŅĽńĴĮĶŃĽŇĪīŇśŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ1 ľĬƞĺĵĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħ
ŏĔŇħěŅĔĔŅĶĬņėƞŅĽńĴĮĶŃĽŇĪīŇśŐĸŃėĺŅĴėĸŅħŏėĸŊŗŀĬĴŅĨĶģŅĬĕŀĚėĺŅĴŏĽňŗĵĚĨƞŀĔŅĶŏıŇŗĴĕŉŘĬĪŋĔȮ10 ľĬƞĺĵĕŀĚĴĸıŇļ
ŀŅĔŅĻŐĨƞĸŃĝĬŇħľŅĶħƟĺĵȮ10 

 

ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨħƟĺĵ
ĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋȮ&Exposure+response Relationships'ȮŐĽħĚħńĚĳŅıĪňŗȮ04ȮőħĵŒĝƟȮ
Natural Cubic Spline ĪňŗĶŃħńĭėĺŅĴŏĮƦĬŀŇĽĶŃŏĪƞŅĔńĭȮ3 ĪňŗȮLag 0 ĽņľĶńĭȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŐĸŃĪňŗȮLag 4Ȯ
ĽņľĶńĭ O3ȮĞŉŗĚıĭĺƞŅėĺŅĴĽńĴıńĬīƢĕŀĚ NO2ȮPM10ȮŐĸŃȮPM2.5ȮĔńĭĔŅĶŏĽňĵĝňĺŇĨĴňŐĬĺőĬƟĴŏĮƦĬŐĭĭŏĝŇĚŏĽƟĬȮ
&Linear'ȮĔĸƞŅĺėŊŀȮŏĴŊŗŀĶńĭĽńĴįńĽȮNO2ȮPM10ȮŐĸŃȮPM2.5ȮŏıŇŗĴĴŅĔĕŉŘĬȮėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨĴňŐĬĺőĬƟĴ
ŏıŇŗĴĕŉŘĬȮŒĬĕĦŃĪňŗėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ O3ȮŐĸŃĔŅĶŏĽňĵĝňĺŇĨĴňŐĬĺőĬƟĴŐĭĭœĴƞŏĝŇĚŏĽƟĬȮ&Non+linear'ȮőħĵįĸĔĶŃĪĭ
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ĕŀĚȮO3ȮĕŉŘĬŀĵŌƞĔńĭĮĶŇĴŅĦĔŅĶĶńĭĽńĴįńĽȮĞŉŗĚŏĴŊŗŀĶńĭĽńĴįńĽŒĬĮĶŇĴŅĦĪňŗĴŅĔıŀěŉĚěŃĪņŒľƟĴňįĸĔĶŃĪĭŏĔŇħĕŉŘĬȮĞŉŗĚŒĬ
ĔŅĶĻŉĔļŅĬňŘėŊŀȮ16 ppb ĔĸƞŅĺėŊŀȮěŃıĭėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŏĽňĵĝňĺŇĨŏĴŊŗŀĶńĭĽńĴįńĽȮO3ȮĨńŘĚŐĨƞȮ16 ppb ŏĮƦĬĨƟĬœĮȮ
ĪńŘĚĬňŘ Exposure+responseȮRelationshipsȮĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĨńĺŒĬŐĨƞĸŃěńĚľĺńħȮ&Province+specific 
Exposure+response Relationships'ȮŐĸŃĔŅĶĺŇŏėĶŅŃľƢőħĵŒĝƟĔŅĶĮĶŃĴŅĦėƞŅŏĝŇĚŏĽƟĬĪňŗœĴƞŏŀĬŏŀňĵĚĪňŗĴňėĺŅĴ
ŐĮĶĮĶĺĬĬƟŀĵĪňŗĽŋħȮ&Best Linear Unbiased Prediction8ȮBLUP'ȮŐĽħĚħńĚĳŅıĪňŗȮ05ȮĪńŘĚĬňŘȮBLUP Estimates 
ŏĮƦĬĔŅĶĮĶŃĴŅĦėƞŅőħĵŀŅĻńĵĕƟŀĴŌĸěŅĔěńĚľĺńħŀŊŗĬȮŕȮĪňŗĴňěņĬĺĬĨńĺŀĵƞŅĚĴŅĔĔĺƞŅľĶŊŀĴňĶŃĵŃŏĺĸŅĪňŗĵŅĺĔĺƞŅŒĬĔŅĶ
ėŅħĔŅĶĦƢėĺŅĴŏĽňŗĵĚĕŀĚěńĚľĺńħĪňŗĴňěņĬĺĬĨńĺŀĵƞŅĚĬƟŀĵľĶŊŀĴňĶŃĵŃŏĺĸŅĽńŘĬĔĺƞŅȮĞŉŗĚěŃĪņŒľƟįĸĸńıīƢĕŀĚŐĨƞĸŃ
ěńĚľĺńħĴňėĺŅĴŐĮĶĮĶĺĬĬƟŀĵĔĺƞŅĔŅĶĮĶŃĴŅĦėƞŅĪňŗŏĜıŅŃĕŀĚŐĨƞĸŃěńĚľĺńħȮ&Province+specific Estimates' 
 

 
ĳŅıĪňŗȮȮ02ȮExposure+response RelationshipsȮĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶ
ŏĽňĵĝňĺŇĨħƟĺĵĽŅŏľĨŋěŅĔĪŋĔĔĸŋƞĴőĶėĪňŗœĴƞœħƟŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋ 
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ĳŅıĪňŗȮȮ03ȮProvince+specific Exposure+response Relationships ŐĸŃ Best Linear Unbiased 
Prediction &BLUP'ȮĕŀĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħŐĸŃĔŅĶŏĽňĵĝňĺŇĨ 

 

4.2 ĔŅĶıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻȮ&Air Quality Health Index: AQHI' 
ľĸńĚěŅĔœħƟėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃėĺŅĴŏĽňŗĵĚĽńĴıńĪīƢĕŀĚĔŅĶ

ŏĽňĵĝňĺŇĨěŅĔĔŅĶĶńĭĽńĴįńĽĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħȮ&PM10ȮPM2.5ȮNO0ȮľĶŊŀȮO1'ȮŒĬĶŃħńĭĮĶŃŏĪĻŐĸƟĺȮŒĬĔŅĶ
ıńĥĬŅħńĝĬňĽŋĕĳŅıŀńĬŏĬŊŗŀĚĴŅěŅĔėŋĦĳŅıŀŅĔŅĻĬńŘĬȮœħƟĬņĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĕŀĚĴĸıŇļŀŅĔŅĻĪńŘĚȮ4 ĝĬŇħȮ
&̡NO2, ̡ O3,Ȯ̡PM10,Ȯ̡PM2.5'ȮĪňŗĴňĨƞŀĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔŐĸŃĔŅĶŏĽňĵĝňĺŇĨĴŅıŇěŅĶĦŅȮĞŉŗĚėƞŅĽńĴĮĶŃĽŇĪīŇś
ĕŀĚĴĸıŇļŀŅĔŅĻŐĨƞĸŃĝĬŇħĪňŗĽńĴıńĬīƢĔńĭĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒěŐĸŃľĸŀħŏĸŊŀħ
ŐĸŃ   őĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃĔŅĶŏĽňĵĝňĺŇĨŐĽħĚŒĬĨŅĶŅĚĪňŗȮ4 ŐĸŃȮ6 őħĵĬņėƞŅĽńĴĮĶŃĽŇĪīŇśėĺŅĴĽńĴıńĬīƢĕŀĚ
ĴĸıŇļŀŅĔŅĻĪńŘĚȮ4 ĝĬŇħȮ&N̡O2, ̡ O3,Ȯ̡PM10,Ȯ̡PM2.5'ȮĪňŗĴňĨƞŀĔŅĶŏĕƟŅĶńĭĭĶŇĔŅĶŐįĬĔįŌƟĮƙĺĵĬŀĔħƟĺĵőĶėĶŃĭĭľńĺŒě
ŐĸŃľĸŀħŏĸŊŀħŐĸŃőĶėĶŃĭĭĪŅĚŏħŇĬľŅĵŒěŐĸŃĔŅĶŏĽňĵĝňĺŇĨěŅĔĪŋĔĔĸŋƞĴőĶėŐĪĬėƞŅĸĚŒĬĽĴĔŅĶħńĚĨƞŀœĮĬňŘ 
 
 
 


















































