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Surveillance of Mosquito Vector Species Health Region 8 in the year 

2020 ů 2022 

Wiranpach Disthapant, Fonthip Buttramee, Mookda Lacho 

Abstract 

This study was a research and development. The objectives are to (1) Develop a 
geographic mapping program for the surveillance of mosquito vector species in the area of 
the 8th Health Region; (2) To try out the program; (3) To assess users satisfaction with program. 
Target population is the user who takes advantage of the system from The Center for Vector-
Borne Disease Control in the study area and from The Office of Disease Prevention and Control 
Region 8 Udon Thani, Total 19 persons. Implemented between 2020 ů 2022. Data collection 
tools include GIS programs, focus group issues. and Survey satisfaction form. Analyzed the 
data by descriptive statistics. and qualitative statistics content analysis. Results: 1) Problems 
in the implementation of surveillance prevention and control of communicable by 
mosquitoes borne diseases. Mosquitoes vector entomological studies information systems. 
Leads to the design and development of risk assessments of mosquito vector species by 
geographical map (GIS), 2) An innovative model for the surveillance of mosquito vector species 
in the area of the 8th Health Region have 2 parts: data import form and dashboard display, 3) 
The trend of increasing mosquito vector species in 2020 ů 2022 is Anopheles species and 4) 

Overall satisfaction with the system at a high level. (X = 3.2) 

The results of this development can quickly assess the receptivity of an area to 
mosquito-borne disease transmission used in the area. should continue to convey and prepare 
a manual for using the system 

Keywords:ȮGeographical map, GIS, Mosquito vector species 
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4.3 ĽĶŋĮįĸĕƟŀĴŌĸįĸĔŅĶĪħĸŀĚŒĝƟőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħ 
ĵŋĚıŅľŃĬŜŅőĶėȮıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6ȮŒĬĮƖı,Ļ,Ȯ0341Ȯů 2565      31 

4.4 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕƟŀĴŌĸĪńŗĺœĮĕŀĚįŌƟĨŀĭŐĭĭĽŀĭĩŅĴ     32 
4.3 ěŜŅĬĺĬŐĸŃĶƟŀĵĸŃĕŀĚĕƟŀĴŌĸĔŅĶŒĝƟĮĶŃőĵĝĬƢ      33 
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ĭĪĪňŗȮȮ1 

ĭĪĬŜŅ 

1.1 ėĺŅĴŏĮƦĬĴŅŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĮƤĠľŅ 

       ĮƤěěŋĭńĬŐĶĚĕńĭŏėĸŊŗŀĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴȮ&Driving Force) ĽƞĚįĸŒľƟȲĔŅĶ
ħŜŅŏĬŇĬĚŅĬĳŅėĶńģĕŀĚĮĶŃŏĪĻœĪĵĴňėĺŅĴěŜŅŏĮƦĬĪňŗěŃĨƟŀĚĴňĔŅĶĮĶńĭĨńĺŏıŊŗŀĶŀĚĶńĭĔńĭĵŋėĕŀĚĔŅĶŏĮĸňŗĵĬįƞŅĬ
ĪŅĚħƟŅĬŏĪėőĬőĸĵňħŇěŇĪńĸȮ&Digital Disruption) ĪňŗŏĕƟŅĴŅĴňĭĪĭŅĪŐĸŃĪħŐĪĬĔŅĶĪŜŅĚŅĬĕŀĚĭŋėėĸȮĞŉŗĚĴňėĺŅĴ
ĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬıķĨŇĔĶĶĴĕŀĚįŌƟĭĶŇőĳėȮŐĸŃĔŅĶĶńĭĭĶŇĔŅĶĕŀĚĮĶŃĝŅĝĬĴňŐĬĺőĬƟĴŏĮĸňŗĵĬœĮĶĺĴĪńŘĚ
ĔŅĶħŜŅŏĬŇĬĔŅĶĨƞŅĚȮŕȮįƞŅĬŏĪėőĬőĸĵňħŇěŇĪńĸŏıŇŗĴĴŅĔĕŉŘĬȮȮĪŜŅŒľƟȲľĬƞĺĵĚŅĬĳŅėĶńģĴňėĺŅĴěŜŅŏĮƦĬĨƟŀĚĬŜŅŏĪėőĬőĸĵň
ħŇěŇĪńĸŏĕƟŅĴŅĮĶńĭŒĝƟŒĬĔŅĶĪŜŅĚŅĬĕŀĚľĬƞĺĵŏıŊŗŀŒľƟĔŅĶĪŜŅĚŅĬĽŃħĺĔėĸƞŀĚĨńĺĴŅĔĕŉŘĬȮȮĮĶŃŏĪĻœĪĵœħƟŏĬƟĬ
ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĬŜŅŏĪėőĬőĸĵňĳŌĴŇĽŅĶĽĬŏĪĻȮ(Geographic InformationȮSystem: GIS) œĮĮĶŃĵŋĔĨƢŒĝƟŒĬ
ħƟŅĬĨƞŅĚȮŕ ŏıŊŗŀŏıŇŗĴĻńĔĵĳŅıŒĬĔŅĶĮĢŇĭńĨŇĚŅĬȮĞŉŗĚŏĮƦĬĮĶŃőĵĝĬƢŒĬĔŅĶĺŅĚŐįĬıńĥĬŅĮĶŃŏĪĻȮȮĴňĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŒĬŏĶŊŗŀĚĔŅĶĨŇħĨŅĴįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔĳńĵıŇĭńĨŇȮŏĝƞĬȮŒĝƟĕƟŀĴŌĸěŅĔħŅĺŏĪňĵĴĨŇħĨŅĴıŊŘĬĪňŗĪňŗŏĔŇħœĲĮƙŅ 
ĬŘŜŅĪƞĺĴȮĳńĵŐĸƟĚȮŐĸŃŐįƞĬħŇĬĩĸƞĴȮŏĮƦĬĨƟĬ ħƟŅĬĔŅĶěńħĔŅĶĪŅĚħƟŅĬįńĚŏĴŊŀĚŐĸŃĝŋĴĝĬȮœħƟĴňĔŅĶĬŜŅŏŀŅĕƟŀĴŌĸěŅĔ
ħŅĺŏĪňĵĴėĺŅĴĸŃŏŀňĵħĽŌĚĴŅŒĝƟ ŏıŊŗŀĻŉĔļŅıŊŘĬĪňŗŒĬĶŃħńĭŏĪĻĭŅĸȮŐĸŃŀĚėƢĔŅĶĭĶŇľŅĶĽƞĺĬĨŜŅĭĸȮŏıŊŗŀĻŉĔļŅ
ŐĬĺőĬƟĴĔŅĶĕĵŅĵĨńĺĕŀĚĝŋĴĝĬŏĴŊŀĚȮŐįĬĪňŗ ĳŅļňȮĔŅĶěńħĔŅĶĽŅīŅĶĦŌĮőĳėȮħƟŅĬĶŃĭŅħĺŇĪĵŅȮŒĝƟŏĪėőĬőĸĵňĳŌĴŇ
ĽŅĶĽĬŏĪĻĻŉĔļŅĔŅĶĔĶŃěŅĵĨńĺȮėĺŅĴľĬŅŐĬƞĬȮŐĸŃŐĬĺőĬƟĴ ĔŅĶŐıĶƞĔĶŃěŅĵĕŀĚőĶėȮŏıŊŗŀĬŜŅĕƟŀĴŌĸĴŅ
ĺŇŏėĶŅŃľƢľŅıŊŘĬĪňŗŏĽňŗĵĚĪňŗěŃŏĔŇħőĶėŏıŊŗŀŏĨĶňĵĴĴŅĨĶĔŅĶĮƚŀĚĔńĬĔŅĶŏĔŇħőĶėĶŃĭŅħĨƞŀœĮȮŏĝƞĬȮıŊŘĬĪňŗŏĽňŗĵĚĨƞŀĔŅĶ
ŏĔŇħœĕƟľĺńħĬĔȮœĕƟŏĸŊŀħŀŀĔȮŐĸŃĴŅĸŅŏĶňĵȮŏĮƦĬĨƟĬ ĪŜŅŒľƟĕƟŀĴŌĸĪňŗĮĶńĭĪńĬĨƞŀŏľĨŋĔŅĶĦƢȮŏıŊŗŀĨŀĭĽĬŀĚĔŅĶ
ŒľƟĭĶŇĔŅĶĮĶŃĝŅĝĬ őħĵĵŉħĮĶŃĝŅĝĬŏĮƦĬĻŌĬĵƢĔĸŅĚȮĔŅĶĭĶŇľŅĶĚŅĬŐĭĭĭŌĶĦŅĔŅĶȮĔŅĶĮĶńĭĮĶŋĚȮĕĬŅħĕŀĚ
ĳŅėĶńģŒľƟȲŏĸŖĔĸĚŏľĴŅŃĽĴĔńĭĳŅĶĔŇěȮĶĺĴĩŉĚĔŅĶıńĥĬŅĳŅėĶńģŒľƟȲĴňėĺŅĴĪńĬĽĴńĵȮĴňĭŋėĸŅĔĶŏĮƦĬėĬħňȮŐĸŃĴň
ėĺŅĴĽŅĴŅĶĩȮŏıŊŗŀĴŋƞĚĽŌƞĮĶŃĽŇĪīŇĳŅıĔŅĶĭĶŇľŅĶěńħĔŅĶȮŐĸŃĔŅĶŏĕƟŅĩŉĚĔŅĶŒľƟȲĭĶŇĔŅĶĕŀĚĳŅėĶńģȮ 

ĔŅĶěńħĪŜŅĕƟŀĴŌĸĪňŗĶĺħŏĶŖĺŐĸŃĪńĬŏĺĸŅěŜŅŏĮƦĬĨƟŀĚŀŅĻńĵŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ ĞŉŗĚĔŅĶıńĥĬŅŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻĴňėĺŅĴĽŜŅėńĠŒĬĔŅĶıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚŀĚėƢĔĶȮĽƞĚįĸŒľƟŀĚėƢĔĶĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸĴŅ
ĮĶŃĔŀĭĔŅĶĺŅĚŐįĬŐĸŃĔŅĶĨńħĽŇĬŒěħŜŅŏĬŇĬĔŅĶ ȮĽŜŅĬńĔĚŅĬĮƚŀĚĔńĬėĺĭėŋĴőĶėĪňŗȮ8 ěńĚľĺńħŀŋħĶīŅĬňȮ&ĽėĶ,Ȯ6Ȯ
ŀŋħĶīŅĬň'ȮȮŏĮƦĬľĬƞĺĵĚŅĬĽƞĺĬĔĸŅĚĪňŗĨńŘĚŀĵŌƞĳŌĴŇĳŅėȮĴňĻŌĬĵƢėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚȮ&ĻĨĴ,'ȮěŜŅĬĺĬȮ1ȮŐľƞĚȮȮ
œħƟŐĔƞȮĻŌĬĵƢėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚĪňŗȮ8.1 ěńĚľĺńħŀŋħĶīŅĬňȮ&ĻĨĴ,Ȯ6,/ȮŀŋħĶīŅĬň'ȮĻŌĬĵƢėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅ
őħĵŐĴĸĚĪňŗȮ8.2 ěńĚľĺńħŏĸĵȮ&ĻĨĴ,Ȯ6,0Ȯŏĸĵ'ȮŐĸŃĻŌĬĵƢėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚĪňŗȮ8.3 ěńĚľĺńħĽĔĸĬėĶȮ
&ĻĨĴ,Ȯ6,1ȮĽĔĸĬėĶ'ȮĴňĳŅĶĔŇěŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĮƚŀĚĔńĬėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚȮőħĵŏĜıŅŃőĶė
œĕƟŏĸŊŀħŀŀĔĪňŗŏĮƦĬĮƤĠľŅŒĬıŊŘĬĪňŗĴŅŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ 
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ĕƟŀĴŌĸĽĳŅıĮƤĠľŅĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĪňĴĔňĢĺŇĪĵŅĕŀĚȮĻĨĴ,Ȯ1ȮŐľƞĚȮĽńĚĔńħȮĽėĶ,Ȯ6ȮŀŋħĶīŅĬňȮŒĬ
ĮƖĚĭĮĶŃĴŅĦı,Ļ, 0340ȮıĭĽĳŅıĮƤĠľŅĔŅĶěńħŏĔŖĭĕƟŀĴŌĸœĴƞŏĮƦĬĶŃĭĭȮĔĸƞŅĺėŊŀȮĴňĕƟŀĴŌĸěŜŅĬĺĬĴŅĔŐĸŃĪŜŅ
ĔŅĶŏĔŖĭĶĺĭĶĺĴħƟĺĵĔĶŃħŅļœĺƟŒĬŐĲƚĴĶŅĵĚŅĬȮĕƟŀĴŌĸĨƞŅĚ ŕȮŀŅĪŇŏĝƞĬȮĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĝĬŇħĵŋĚ
ıŅľŃȮĔĶŃěŅĵĨŅĴȮĻĨĴ,ȮĪńŘĚȮ1ȮŐľƞĚȮĕŅħĔŅĶĶĺĴĕƟŀĴŌĸĳŅıŏĕĨĽŋĕĳŅıȮȮĮĶŃĔŀĭĔńĭœĴƞĴňįŌƟĶńĭįŇħĝŀĭľĸńĔ
ĶĺĭĶĺĴŏŀĔĽŅĶŏĔňŗĵĺĔńĭĔŅĶĻŉĔļŅĔňĢĺŇĪĵŅħńĚĔĸƞŅĺȮĽƞĚįĸŒľƟĔŅĶĺŇŏėĶŅŃľƢĳŅıĶĺĴĕŀĚŏĕĨĸƞŅĝƟŅŐĸŃœĴƞŏĮƦĬ
ĮƤěěŋĭńĬȮĨĸŀħěĬŐĭĭŏĔŖĭĕƟŀĴŌĸĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĝĬŇħĵŋĚıŅľŃĨƟŀĚŒĝƟįŌƟĴňėĺŅĴĶŌƟħƟŅĬĔňĢĺŇĪĵŅȮĪŜŅŒľƟ
ĔŅĶŏįĵŐıĶƞĕƟŀĴŌĸŒľƟľĬƞĺĵĚŅĬŀŊŗĬȮŕȮĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢœħƟĝƟŅŐĸŃĬƟŀĵȮŏĬŊŗŀĚěŅĔĕƟŀĴŌĸěńħŏĔŖĭŒĬĶŌĮŐĭĭĪňŗ
ŏĕƟŅĩŉĚĵŅĔȮȮĞńĭĞƟŀĬȮœĴƞĬƞŅĽĬŒě ȮŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĻĨĴ,ȮœĴƞĽŀħėĸƟŀĚĔńĭĶŃĭĭĶŅĝĔŅĶȮ2,.ȮĪňŗŏĬƟĬĔŅĶ
ĽĶƟŅĚĬĺńĨĔĶĶĴȮ(Innovation)ȮŐĸŃĔŅĶĮĶńĭŏĕƟŅĽŌƞėĺŅĴŏĮƦĬħŇěŇĪńĸȮ&Digitalization'Ȯ 

 ěŅĔĽĳŅıĮƤĠľŅŐĸŃėĺŅĴĽŜŅėńĠħńĚĔĸƞŅĺȮįŌƟĺŇěńĵěŉĚĽĬŒěĪŜŅĻŉĔļŅįĸĔŅĶıńĥĬŅőĮĶŐĔĶĴŐįĬĪňŗĪŅĚ
ĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6ȮŒĬĮƖı,Ļ,Ȯ0341Ȯů 2565 ȮėŅħĺƞŅįĸ
ĔŅĶıńĥĬŅȮěŃĪŜŅŒľƟœħƟőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮŒĬĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃŐĨƞĸŃĝĬŇħŒĬŏĝŇĚıŊŘĬĪňŗȮȮĽƞĚįĸŒľƟ
ĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸœĮŒĝƟŒĬĔŅĶŏİƚŅĶŃĺńĚȮĮƚŀĚĔńĬőĶėĨŇħĨƞŀĬŜŅőħĵĵŋĚœħƟĩŌĔĨƟŀĚŏľĴŅŃĽĴĨŅĴĴŅĨĶĔŅĶėĺĭėŋĴ
őĶėĨŇħĨƞŀĬŜŅőħĵĵŋĚȮŐĸŃĽŌƞĔŅĶĮĶńĭŏĕƟŅĽŌƞėĺŅĴŏĮƦĬŀĚėƢĔĶħŇěŇĪńĸȮ&Digitalization' ĕŀĚĻĨĴ.ȮĨƞŀœĮ 
 

1.2 ĺńĨĩŋĮĶŃĽĚėƢĔŅĶĺŇěńĵ 
     1.2.1 ŏıŊŗŀıńĥĬŅőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮıŊŘĬĪňŗŏĕĨ
ĽŋĕĳŅıĪňŗȮ6ȮŒĬĮƖȮı,Ļ,Ȯ0341Ȯů 2565 Ȯ 
 1.2.2 ŏıŊŗŀĪħĸŀĚŒĝƟőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮıŊŘĬĪňŗŏĕĨ
ĽŋĕĳŅıĪňŗȮ6ȮŒĬĮƖı,Ļ,Ȯ0341Ȯů 2565 Ȯ 
 1.2.3 ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěȮőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅ
őĶėȮıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6Ȯ 

1.3 ȮĕŀĭŏĕĨĕŀĚĔŅĶĺŇěńĵ 

ŏĮƦĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮ&Research and DevelopmentȮ: R&D' ŏıŊŗŀıńĥĬŅĕƟŀĴŌĸĔŅĶŏİƚŅĶŃĺńĚ 
ĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮőħĵŒĝƟőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢ ȮŐĭƞĚĶŃĵŃĻŉĔļŅȮ1ȮĶŃĵŃȮħńĚĬňŘ 

 ĶŃĵŃĪňŗȮ/ȮȮıńĥĬŅőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢ ȮȮőħĵħŜŅŏĬŇĬĔŅĶĮƖȮ0341ȮȮĴňȮ0ȮĕńŘĬĨŀĬȮ
œħƟŐĔƞȮȮĔŅĶĺŇŏėĶŅŃľƢĽĳŅıĮƤĠľŅȮ&ResearchȮ: R1)ȮŐĸŃıńĥĬŅőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮ&Development 
: D1)Ȯ 

 ĶŃĵŃĪňŗȮ0ȮĪħĸŀĚŒĝƟőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮ&Research: R2)ȮȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚ
ĝĬŇħĵŋĚıŅľŃŒĬıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6ȮȮħŜŅŏĬŇĬĔŅĶĶŃľĺƞŅĚĮƖȮ0342+0343ȮěŜŅŐĬĔĮĶŃŏĳĪĝĬŇħĵŋĚıŅľŃŒĬıŊŘĬĪňŗ
ŏĕĨĽŋĕĳŅıĪňŗȮ6ȮȮȮ 

 Ȯ ĶŃĵŃĪňŗȮ1ȮĮĶŃŏĴŇĬőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮ&Development : D0)ȮħŜŅŏĬŇĬĔŅĶĮƖȮ0345ȮȮ
őħĵĮĶŃŏĴŇĬėĺŅĴıŉĚıŀŒěȮőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĕŀįŌƟŒĝƟĚŅĬ 
ŒĬıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6 
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1.4 ĬŇĵŅĴĻńıĪƢŏĜıŅŃ 

 ĔŅĶĺŇěńĵėĶńŘĚĬňŘįŌƟĺŇěńĵœħƟĔŜŅľĬħĻńıĪƢĪňŗĴňĕŀĭŏĕĨŐĸŃėĺŅĴľĴŅĵŏĜıŅŃœĺƟħńĚĬňŘȮ 
 1.4.1 ėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮ&Receptivity)ȮľĴŅĵĩŉĚȮėĺŅĴĽŅĴŅĶĩĕŀĚĶŃĭĭĬŇŏĺĻĺŇĪĵŅĕŀĚıŊŘĬĪňŗ ľĬŉŗĚȮ
ŕȮĪňŗěŃŏŀŊŘŀŒľƟŏĔŇħĔŅĶŐıĶƞŏĝŊŘŀœħƟȮŏĝƞĬȮĔŅĶĴňĵŋĚıŅľŃľĶŊŀĳŌĴŇŀŅĔŅĻĪňŗŏľĴŅŃĽĴȮȮ 
 1.4.2 ĝĬŇħĵŋĚıŅľŃȮľĴŅĵĩŉĚȮĝĬŇħĕŀĚĵŋĚıŅľŃőĶėĪňŗĽŜŅėńĠŒĬĮĶŃŏĪĻœĪĵĪňŗĶŃħńĭȮSpeciesȮĕŀĚĵŋĚ
ŐĨƞĸŃĝĬŇħȮŏĝƞĬȮ 

+ȮőĶėĨŇħŏĝŊŘŀœĺĶńĽĞŇĔŅ (Zika Virus Infection) őĶėœĕƟŏĸŊŀħŀŀĔȮ&Dengue Hemorrhagic 
Fever'ȮŐĸŃőĶėœĕƟĮĺħĕƟŀĵŋĚĸŅĵȮ&Chikungunya'ȮĴňıŅľŃĬŜŅőĶėĪňŗĽŜŅėńĠėŊŀĵŋĚĸŅĵ (Aedes aegyptiȮ
ŐĸŃȮAedes albopictus)  

+ȮőĶėĴŅĸŅŏĶňĵ ( Malaria)ȮĴňĵŋĚĔƟĬĮĸƞŀĚľĸŅĵĝĬŇħŏĮƦĬıŅľŃĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐıĶƞŏĝŊŘŀ
ŒĬĮĶŃŏĪĻœĪĵȮŏĝƞĬȮAnopheles dirus, Anopheles minimus, Anopheles maculatesȮŐĸŃȮ
Anopheles epiroticus          

+ȮőĶėœĕƟĽĴŀĚŀńĔŏĽĭŏěŀňȮ(Japanese encephalitis) ĵŋĚĶŜŅėŅĠŏĮƦĬıŅľŃĬŜŅőĶėľĸŅĵĝĬŇħȮ
Culex tritaeniorhynchus, Culex gelidus, Culex fuscocephala 

+ȮőĶėŏĪƟŅĝƟŅĚ (Microfilaria) ĽŅĴŅĶĩĨŇħĨƞŀőħĵįƞŅĬĵŋĚıŅľŃœħƟľĸŅĵĝĬŇħŒĬĮĶŃŏĪĻœĪĵıĭ
ĴŅĔŒĬĵŋĚĽĔŋĸȮMansoniaȮŐĸŃĽĔŋĸȮAedes 

 1.4.3 ŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮľĴŅĵĩŉĚȮŐįĬĪňŗěŅĔĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮ&Geographic 
information system: GIS) őħĵŒĝƟőĮĶŐĔĶĴĽŜŅŏĶŖěĶŌĮȮGIS 

1.5 ĮĶŃőĵĝĬƢĪňŗėŅħĺƞŅěŃœħƟĶńĭ 

1.5.1 ĴňĔĶŃĭĺĬĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸĪňŗĽŃħĺĔŒĬĔŅĶĬŜŅŏĕƟŅĕƟŀĴŌĸȮŏĕƟŅŒěĚƞŅĵȮĸħŏĺĸŅĪŜŅĚŅĬȮĮĶŃľĵńħ
ĚĭĮĶŃĴŅĦȮŐĸŃĽŅĴŅĶĩŒĝƟĮĶŃőĵĝĬƢœħƟŀĵƞŅĚĔĺƟŅĚĕĺŅĚ 

1.5.2 ĴňőĮĶŐĔĶĴŐĽħĚįĸŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗĨƞŀĔŅĶŐıĶƞŏĝŊŘŀŒĝƟŒĬıŊŘĬĪňŗœħƟ 
1.5.3 ľĬƞĺĵĚŅĬĨƞŅĚȮŕȮŒĬıŊŘĬĪňŗĽŅĴŅĶĬŜŅĕƟŀĴŌĸěŅĔőĮĶŐĔĶĴœĮŒĝƟĮĶŃőĵĝĬƢœħƟĨĶĚĨŅĴŏĮƚŅľĴŅĵŒĬ

ĔŅĶŏİƚŅĶŃĺńĚȮĮƚŀĚĔńĬőĶėĨŇħĨƞŀĬŜŅőħĵĵŋĚȮŐĸŃĝƞĺĵĨńħĽŇĬŒěıŇěŅĶĦŅŏĸŊŀĔŒĝƟĴŅĨĶĔŅĶėĺĭėŋĴőĶėĨŇħĨƞŀĬŜŅőħĵ
ĵŋĚĪňŗŏľĴŅŃĽĴĨƞŀœĮ 
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ĭĪĪňŗȮ2 

ŏŀĔĽŅĶŐĸŃĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 

ȮȮȮȮȮȮȮĔŅĶĻŉĔļŅįĸĔŅĶıńĥĬŅőĮĶŐĔĶĴŐįĬĪňŗĪŅĚĳŌĴŇĻŅĽĨĶƢȮĽŜŅľĶńĭĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮ
ıŊŘĬĪňŗŏĕĨĽŋĕĳŅıĪňŗȮ6ȮŒĬĮƖı,Ļ,Ȯ0341ȮůȮ0343Ȯ&Results of The Development of Geographic Mapping 
Program for The Surveillance of Mosquito Vector Species Health Region 6Ȯin the year 0.0.ȮůȮ
0.00'  ėĶńŘĚĬňŘįŌƟĻŉĔļŅœħƟĪŜŅĔŅĶĪĭĪĺĬȮŐĬĺėŇħȮĪķļġňȮȮŐĸŃŏŀĔĽŅĶĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮȮĬŜŅŏĽĬŀĨŅĴĮĶŃŏħŖĬ
ĪňŗĪĭĪĺĬħńĚĬňŘ 

2.1 ĝĬŇħĕŀĚĵŋĚıŅľŃĬŜŅőĶėĪňŗĽŜŅėńĠ  
2.2 ĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶė  
2.3 ėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ 
2.4 ĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢ 
2.5 ĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ 
2.6 įĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚ 
2.7 ĔĶŀĭŐĬĺėŇħŒĬĔŅĶĻŉĔļŅ 

2.1 ĝĬŇħĕŀĚĵŋĚıŅľŃĬŜŅőĶėĪňŗĽŜŅėńĠ (ĔĶĴĺŇĪĵŅĻŅĽĨĶƢĔŅĶŐıĪĵƢ, 2544) ĝĬŇħĕŀĚĵŋĚıŅľŃĪňŗĽŜŅėńĠ
ŒĬĪŅĚĔŅĶŐıĪĵƢȮĴňȮ4 ĽĔŋĸȮħńĚĬňŘ  

2.1.1 ĽĔŋĸĵŋĚĸŅĵ (Genus Aedes) 

2.1.1.1 ĵŋĚĸŅĵĭƟŅĬ (Aedes aegypti)  ŏĮƦĬĝĬŇħĪňŗĽŜŅėńĠŒĬĔŅĶĬŜŅőĶėœĕƟŏĸŊŀħŀŀĔŒĬ
ĮĶŃŏĪĻœĪĵȮ&ŒĬĮĶŃŏĪĻŀŏĴĶŇĔŅŒĨƟĬŜŅőĶėœĕƟŏľĸŊŀĚȮ&Yellow fever) ĴňĩŇŗĬĔŜŅŏĬŇħěŅĔ
ŐŀĲĶŇĔŅȮĝŀĭŀŅĻńĵŀĵŌƞĭƟŅĬľĶŊŀĭĶŇŏĺĦĶŀĭȮŕȮĭƟŅĬȮŐľĸƞĚŏıŅŃıńĬīŋƢĵŋĚĸŅĵȮœħƟŐĔƞȮĳŅĝĬŃĕńĚ
ĬŘŜŅĪňŗĴĬŋļĵƢĽĶƟŅĚĕŉŘĬȮŏĝƞĬȮĨŋƞĴĬŘŜŅȮĩńĚĞňŏĴĬĨƢŒĽƞĭƞŀȮĭƞŀėŀĬĔĶňĨŒĬľƟŀĚĬŘŜŅȮěŅĬĶŀĚĕŅĨŌƟĔńĬĴħȮ
ĵŅĚĶĩĵĬĨƢŏĔƞŅȮĔĶŃĮƜŀĚȮĶŅĚĬŘŜŅİĬĪňŗĴňĬŘŜŅĕńĚȮĔŃĸŅĴŃıĶƟŅĺȮŏĮƦĬĨƟĬ  ĵŋĚĸŅĵĭƟŅĬĴňĺĚěĶĝňĺŇĨ
ŏĮƦĬŐĭĭĽĴĭŌĶĦƢȮ&Complete metamorphosis) ŏĝƞĬŏħňĵĺĔńĭĵŋĚĝĬŇħŀŊŗĬȮĔŅĶŏěĶŇĠŏĨŇĭőĨ
ŐĭƞĚŏĮƦĬȮ4 ĶŃĵŃȮėŊŀ 

ĶŃĵŃœĕƞ  ĵŋĚĸŅĵěŃĺŅĚœĕƞŏĮƦĬĲŀĚŏħňŗĵĺ ŕȮĨŇħœĺƟħƟŅĬŒĬĭĶŇŏĺĦŏľĬŊŀĶŃħńĭĬŘŜŅȮ œĕƞ
ŒľĴƞĴňĽňĕŅĺĨƞŀĴŅĮĶŃĴŅĦȮ12 - 24 ĝńŗĺőĴĚȮěŃŏĮĸňŗĵĬŏĮƦĬĽňħŜŅȮœĕƞĵŋĚĸŅĵĽŅĴĶĩŀĵŌƞŒĬĪňŗŐľƟĚ
œħƟĬŅĬŏĮƦĬĮƖȮ&ėĺŅĴĝŊŘĬĽŌĚŐĸŃŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ28-30 ŀĚĻŅŏĞĸŏĞňĵĽ'Ȯ ŏĴŊŗŀĶŃħńĭĬŘŜŅĪƞĺĴœĕƞ
ěŉĚĲƤĔĨńĺŀŀĔĴŅŏĮƦĬĸŌĔĬŘŜŅȮĶŃĵŃĲƤĔĨńĺŒĬœĕƞĮĶŃĴŅĦȮ2.5 ů 3.5 ĺńĬ 

ĶŃĵŃĸŌĔĬŘŜŅ ľĸńĚěŅĔŀŀĔěŅĔœĕƞŐĸƟĺĸŌĔĬŘŜŅŏĶŇŗĴĔŇĬŀŅľŅĶȮĔŅĶŏěĶŇĠŏĨŇĭőĨŐĸŃĸŀĔ
ėĶŅĭȮ4 ėĶńŘĚȮĨńĺŀƞŀĬĪňŗœħƟěŅĔĔŅĶĸŀĔėĶŅĭŐĨƞĸŃėĶńŘĚĶňĵĔĺƞŅȮinstar ŏĝƞĬȮĸŌĔĬŘŜŅĪňŗĲƤĔŀŀĔěŅĔ
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œĕƞŏĶňĵĔĺƞŅȮfirst instar ŏĴŊŗŀĸŀĔėĶŅĭĨƞŀœĮĔĸŅĵŏĮƦĬȮsecond instar ŏĮƦĬĨƟĬȮĸŌĔĬŘŜŅŒĝƟŏĺĸŅ
ŒĬĔŅĶŏěĶŇĠŏĨŇĭőĨĮĶŃĴŅĦȮ7 - 10 ĺńĬȮĸŀĔėĶŅĭėĶńŘĚĽŋħĪƟŅĵĔĸŅĵŏĮƦĬĨńĺőĴƞĚľĶŊŀħńĔŐħƟ 

ĶŃĵŃĨńĺőĴƞĚ ĶŃĵŃĬňŘĨńĺěŃőėƟĚĚŀȮœĴƞĔŇĬŀŅľŅĶȮĝŀĭĸŀĵĨŇħĔńĭįŇĺĬŘŜŅŒĝƟŏĺĸŅȮ1 - 2 
ĺńĬěŉĚĸŀĔėĶŅĭŀŀĔŏĮƦĬĨńĺŏĨŖĴĺńĵ 

ĶŃĵŃĨńĺŏĨŖĴĺńĵ ŏĶŇŗĴįĽĴıńĬīŋƢŏĴŊŗŀŀŅĵŋĮĶŃĴŅĦȮ24 ĝńŗĺőĴĚȮĨńĺŏĴňĵįĽĴıńĬīŋƢŏıňĵĚėĶńŘĚ
ŏħňĵĺŐĨƞĺŅĚœĕƞœħƟľĸŅĵėĶńŘĚȮĽƞĺĬĨńĺįŌƟįĽĴıńĬīŋƢœħƟľĸŅĵĽŇĭėĶńŘĚŒĬľĬŉŗĚĝńŗĺőĴĚȮľĸńĚěŅĔĬńŘĬĵŋĚĨńĺ
ŏĴňĵěŃŀŀĔĔŇĬŏĸŊŀħȮĵŋĚĸŅĵĝŀĭĔŇĬŏĸŊŀħėĬŐĸŃľŅĔŇĬŒĬŏĺĸŅĔĸŅĚĺńĬȮĭŅĚėĶńŘĚĵŋĚĸŅĵŀŅěĔńħ
ėĬŒĬŏĺĸŅĔĸŅĚėŊĬŐĨƞŏĮƦĬĳŅĺŃěŜŅŏĮƦĬȮŏĝƞĬȮœĴƞĴňŏľĵŊŗŀŒĬŏĺĸŅĔĸŅĚĺńĬȮľĸńĚěŅĔĔŇĬŏĸŊŀħŀŇŗĴ
ŐĸƟĺĵŋĚĨńĺŏĴňĵěŃœĮŏĔŅŃıńĔĶŀŒľƟœĕƞŏěĶŇĠŏĨŇĭőĨȮŏĶňĵĔĝƞĺĚĬňŘĺƞŅȮgonotrophic cycle ĞŉŗĚŒĝƟ
ŏĺĸŅĮĶŃĴŅĦȮ2.5  ů  3.5 ĺńĬȮŐľĸƞĚŏĔŅŃıńĔĕŀĚĵŋĚĸŅĵȮœħƟŐĔƞȮĭĶŇŏĺĦĪňŗĴŊħŀńĭĸĴȮŒĬľƟŀĚĬŘŜŅ
ŒĬĭƟŅĬȮőħĵŏĜıŅŃĨŅĴĽŇŗĚľƟŀĵŐĕĺĬĳŅĵŒĬĭƟŅĬȮŏĝƞĬȮŏĽŊŘŀįƟŅȮĴŋƟĚȮĴƞŅĬȮŏĮƦĬĨƟĬȮľĸńĚěŅĔœĕƞ
ŏěĶŇĠŏĨŖĴĪňŗŐĸƟĺěŃĭŇĬœĮľŅĪňŗĺŅĚœĕƞȮĝŀĭĪňŗĶƞĴȮĬŘŜŅĪňŗĴňŒĭĶƞĺĚĸĚœĮŐĸŃĴňĽňĬŘŜŅĨŅĸŀƞŀĬȮěŃ
ĔĶŃĨŋƟĬĔŅĶĺŅĚœĕƞœħƟħňŐĨƞĵŋĚĸŅĵœĴƞĝŀĭĬŘŜŅĪňŗĴňĔĸŇŗĬŏľĴŖĬ 

ĸńĔļĦŃĪňŗĽŜŅėńĠĕŀĚĵŋĚĸŅĵĭƟŅĬŏĨŖĴĺńĵȮĨĶĚĭĶŇŏĺĦħƟŅĬľĸńĚĕŀĚŀĔĴňŏĔĸŖħĽňĕŅĺŏĮƦĬ
ĶŌĮŏėňĵĺȮ2 ŀńĬėŌƞĔńĬ  

2.1.1.2 ĵŋĚĸŅĵĽĺĬ (Aedes albopictus) ĵŋĚĸŅĵĝĬŇħĬňŘĴňĩŇŗĬĔŜŅŏĬŇħŒĬŏŀŏĝňĵȮĸńĔļĦŃ
ėĸƟŅĵėĸŉĚĔńĭĵŋĚĸŅĵĭƟŅĬĴŅĔȮŐĨƞĽńĚŏĔĨœħƟěŅĔŏĔĸŖħĽňĕŅĺĭĬħƟŅĬľĸńĚĕŀĚŀĔœĴƞŏĮƦĬĶŌĮŏėňĵĺȮ
ŐĨƞŏĮƦĬŏĽƟĬĨĶĚŏĽƟĬŏħňĵĺıŅħĨŅĴĵŅĺĨĶĚĔĸŅĚȮŀŋĮĬŇĽńĵėĺŅĴŏĮƦĬŀĵŌƞėĸƟŅĵĵŋĚĸŅĵŐĨƞĴńĔěŃıĭ
ŀĵŌƞŒĬĝĬĭĪȮŒĬĽĺĬįĸœĴƟȮĽĺĬĵŅĚȮŀŋĪĵŅĬĨƞŅĚȮŕȮŐľĸƞĚĬŘŜŅĪňŗŒĝƟŏıŅŃıńĬīŋƢĴńĔěŃŏĮƦĬŐľĸƞĚĬŘŜŅ
īĶĶĴĝŅĨŇȮŏĝƞĬȮőıĶĚœĴƟȮĔĶŃĭŀĔœĴƟœįƞȮĸŌĔĴŃıĶƟŅĺȮĔŃĸŅȮĔĶŃĮƜŀĚȮĕĺħıĸŅĽĨŇĔĪňŗ
ĬńĔĪƞŀĚŏĪňŗĵĺĪŇŘĚœĺƟȮŏĮƦĬĨƟĬȮĵŋĚĸŅĵĽĺĬěŃĭŇĬœħƟœĔĸĔĺƞŅĵŋĚĸŅĵĭƟŅĬȮĵŋĚĝĬŇħĬňŘŏĮƦĬĨńĺĔŅĶĬŜŅ
ŏĝŊŘŀœĺĶńĽőĶėœĕƟŏĸŊŀħŀŀĔœħƟŏĝƞĬŏħňĵĺĔńĬ 

2.1.2 ĽĔŋĸĵŋĚĶŜŅėŅĠ (Genus Culex) ĵŋĚŒĬĽĔŋĸĬňŘĪňŗĽŜŅėńĠĪŅĚŐıĪĵƢĴňȮ4 ĝĬŇħȮėŊŀ 

2.1.2.1 Culex quinquefasciatus ıĭĴŅĔŒĬŐŀĲĶŇĔŅŐĸŃŏŀŏĝňĵȮĺŅĚœĕƞŏĮƦĬŐıŒĬĬŘŜŅŏĬƞŅ
ŏĽňĵȮŐľĸƞĚŏıŅŃıńĬīŋƢĴńĔŀĵŌƞŒĔĸƟĭƟŅĬȮœĕƞŐıľĬŉŗĚĴňĮĶŃĴŅĦȮ200- 250 ĲŀĚȮœĕƞĲƤĔĳŅĵŒĬȮ30 
ĝńŗĺőĴĚȮĪňŗŀŋĦľĳŌĴŇȮ24 - 30 ŀĚĻŅŏĞĸŏĞňĵĽȮŀŀĔľŅĔŇĬĔĸŅĚėŊĬȮĝŀĭĔŇĬŏĸŊŀħėĬȮŒĬĮĶŃŏĪĻ
ıĴƞŅȮŀŇĬŏħňĵȮŀŇĬőħĬňŏĞňĵȮĵŋĚĝĬŇħĬňŘŏĮƦĬĨńĺĔŅĶĽŜŅėńĠŒĬĔŅĶĬŜŅőĶėĲƕĸŅŏĶňĵȮĽŜŅľĶńĭĮĶŃŏĪĻ
œĪĵıĭĺƞŅĵŋĚĝĬŇħĬňŘĽŅĴŅĶĩĬŜŅŏĝŊŘŀĲƕĸŅŏĶňĵœħƟŏĝƞĬĔńĬŐĨƞĵńĚĴňĕƟŀĴŌĸĬƟŀĵȮĬŀĔěŅĔĬňŘŀŅěĪŜŅŒľƟĴň
ŀŅĔŅĶėńĬŐıƟŐĸŃŏĔŇħŐįĸıŋıŀĚœħƟ 

2.1.2.2 Culex tritaeniorhynchus ĝĬŇħĬňŘŏĮƦĬĨńĺĬŜŅŏĝŊŘŀœĺĶńĽȮJapanese encephalitis ĞŉŗĚ
ĪŜŅŒľƟŏĔŇħőĶėœĕƟĽĴŀĚŀńĔŏĽĭĪńŗĺœĮŒĬĶŃŏĪĻœĪĵȮŐĨƞıĭĴŅĔŒĬěńĚľĺńħĳŅėŏľĬŊŀȮŏĝƞĬȮ
ŏĝňĵĚŒľĴƞȮŏĝňĵĚĶŅĵȮŀŋĨĶħŇĨĩƢȮĬƞŅĬȮŐľĸƞĚŏıŅŃıńĬīŋƢŀĵŌƞĨŅĴĪƟŀĚĬŅȮŐľĸƞĚĬŘŜŅĪňŗŏĔŇħěŅĔĶŀĵŏĪƟŅ
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ĽńĨĺƢȮĭƞŀĬŘŜŅŏĸŖĔȮŕȮĪňŗĴňıŊĝĬŘŜŅȮĸŜŅīŅĶȮĝŀĭĔŇĬŏĸŊŀħĺńĺȮėĺŅĵȮľĴŌĴŅĔĔĺƞŅŏĸŊŀħėĬŐĸŃĬĔȮŀŀĔ
ľŅĔŇĬĨńŘĚŐĨƞıĸĭėŗŜŅěĬĨĸŀħėŊĬȮĽƞĺĬĴŅĔľŅĔŇĬĬŀĔĭƟŅĬ 

2.1.2.3 Culex gelidus ŏĮƦĬĨńĺĬŜŅŏĝŊŘŀœĺĶńĽĪňŗĪŜŅŒľƟŏĔŇħőĶėœĕƟĽĴŀĚŀńĔŏĽĭȮŏĝƞĬŏħňĵĺĔńĭȮ
Cx.tritaeniorhynchus ŐľĸƞĚŏıŅŃıńĬīŋƢœħƟŐĔƞȮĽĶŃĬŘŜŅȮĭƞŀȮľĬŀĚĬŘŜŅȮĬŘŜŅĸƟŅĚėŀĔĽńĨĺƢȮĸŜŅīŅĶ
ŏĸŖĔŕȮĝŀĭŀŅĻńĵŀĵŌƞŒĬŐľĸƞĚĬŘŜŅĪňŗĴňıŊĝĬŘŜŅȮľŅĔŇĬĔĸŅĚėŊĬȮĝŀĭĔŇĬŏĬŊŘŀĽńĨĺƢ 

2.1.2.3 Culex fuscocephala ŏĮƦĬĨńĺĬŜŅŏĝŊŘŀœĺĶńĽĪňŗĪŜŅŒľƟŏĔŇħőĶėœĕƟĽĴŀĚŀńĔŏĽĭȮıĭĨŅĴ
ľĬŀĚĬŘŜŅȮĭŉĚĬŅĕƟŅĺȮľŅĔŇĬĔĸŅĚėŊĬȮĝŀĭĔŇĬŏĬŊŘŀĽńĨĺƢȮŏĝƞĬȮĺńĺȮėĺŅĴȮĽŋĔĶȮĬĔȮŐĸŃėĬ 

2.1.3 ĽĔŋĸĵŋĚĔƟĬĮĸƞŀĚ (Genus Anopheles) 

ĵŋĚĽĔŋĸĬňŘŏĮƦĬĨńĺĔŅĶĬŜŅőĶėĴŅĸŅŏĶňĵ  ĞŉŗĚŏĔŇħěŅĔŏĝŊŘŀőĮĶőĨĞńĺȮPlasmodium spp. 
ĵŋĚĔƟĬĮĸƞŀĚĪňŏĮƦĬıŅľŃĽŜŅėńĠŒĬĮĶŃŏĪĻœĪĵĴňȮ4 ĝĬŇħȮėŊŀ 

2.1.3.1 Anopheles minimus ŏıŅŃıńĬīŋƢĨŅĴĸŜŅīŅĶĪňŗĴňĬŘŜŅŒĽĽŃŀŅħœľĸȮœľĸĝƟŅȮŕȮĴňľĠƟŅ
ĕŉŘĬĨŅĴĕŀĭŐĸŃĴňĶƞĴŏĚŅŏĸŖĔĬƟŀĵȮıĭŒĬĪƟŀĚĪňŗŐĩĭŏĕŅľĶŊŀŒĔĸƟŏĕŅȮŏĔŅŃıńĔŒĬĭƟŅĬĪňŗėƞŀĬĕƟŅĚ
ĴŊħĨŀĬĔĸŅĚĺńĬȮŐĨƞŒĬĭŅĚĪƟŀĚĪňŗœĴƞŏĔŅŃıńĔŒĬĭƟŅĬȮĝŀĭĔŇĬŏĸŊŀħėĬĴŅĔĺƞŅĽńĨĺƢ 

2.1.3.2 Anopheles dirus (A. balabacensis) ŏıŅŃıńĬīŋƢĨŅĴŐľĸƞĚĬŘŜŅĬŇŗĚȮĴňĶƞĴŏĚŅȮŏĝƞĬȮĨŅĴ
ĮĸńĔőėĸĬȮĶŀĵŏĪƟŅĽńĨĺƢŐĸŃŐľĸƞĚĬŘŜŅĝńŗĺėĶŅĺŀŊŗĬ ŕȮĪňŗĴňĬŘŜŅŒĽȮĴňŒĭœĴƟŐľƟĚȮĩńĚĞňŏĴĬĨƢĶħĬŘŜŅ
ĨƟĬœĴƟŒĬĽĺĬȮĝŀĭŀĵŌƞĨŅĴŏĕŅŐĸŃĮƙŅŏĝŇĚŏĕŅȮĔńħėĬĨŀĬĔĸŅĚėŊĬĨńŘĚŐĨƞŏĺĸŅȮ22:00 Ĭ,ȮŐĸŃ
ĴŅĔĪňŗĽŋħľĸńĚŏĪňŗĵĚėŊĬȮĴňĬŇĽńĵĝŀĭŏĔŅŃıńĔĬŀĔĭƟŅĬȮĝŀĭĔŇĬŏĸŊŀħėĬ 

2.1.3.3 Anopheles epiroticus ŏıŅŃıńĬīŋƢĨŅĴŐľĸƞĚĬŘŜŅĔĶƞŀĵĪňŗĴňŐĽĚŐħħĽƞŀĚĩŉĚȮıĭĪŅĚ
ĝŅĵĪŃŏĸȮľŅĔŇĬĬŀĔĭƟŅĬȮœĴƞĴňĶŅĵĚŅĬŏĔŅŃıńĔĬŀĔĭƟŅĬ 

2.1.3.4 Anopheles maculates ŏıŅŃıńĬīŋƢĨŅĴĪƟŀĚĪňŗĮƙŅŏĕŅȮĮƙŅĭŋĔŏĭŇĔĪńŗĺœĮȮŐľĸƞĚ
ŏıŅŃıńĬīŋƢœħƟŐĔƞȮĸŜŅīŅĶŏĸŖĔ ŕȮĪňŗĴňŐĽĚŐħħĽƞŀĚĩŉĚȮėĸƟŅĵŐľĸƞĚŏıŅŃıńĬīŋƢĕŀĚȮAn. minimus 
ĨńĺŏĨŖĴĺńĵĝŀĭŏĔŅŃıńĔĨŅĴıŋƞĴœĴƟŏĨňŘĵŕȮĔŇĬŏĸŊŀħĪńŘĚėĬĽńĨĺƢȮľŅĔŇĬĬŀĔĭƟŅĬȮĴŅĔĔĺƞŅĬŀĔĭƟŅĬȮ
ĺĚěĶĝňĺŇĨĕŀĚĵŋĚĔƟĬĮĸƞŀĚȮĴňŀĵŌƞȮ4 ĶŃĵŃŏĝƞĬĔńĬ 

ĶŃĵŃœĕƞ ĵŋĚĔƟĬĮĸƞŀĚěŃĺŅĚœĕƞŏĮƦĬĲŀĚŏħňŗĵĺȮĭĬįŇĺĬŘŜŅŒĬĨŀĬĔĸŅĚėŊĬėĶńŘĚĸŃ
ĮĶŃĴŅĦȮ150 ĲŀĚȮœĕƞĶŌĮĶƞŅĚėĸƟŅĵŏĶŊŀȮĭĶŇŏĺĦĽŀĚĕƟŅĚĨŀĬĔĸŅĚĲŀĚœĕƞĴňŏĵŊŗŀŀŅĔŅĻŏĮƦĬĪŋƞĬȮ
ŏĶňĵĔĺƞŅȮfloat ŏĮƦĬĽƞĺĬĪňŗĪŜŅŒľƟœĕƞĸŀĵĬŘŜŅȮĞŉŗĚŏĮƦĬĸńĔļĦŃŏĜıŅŃĕŀĚœĕƞĵŋĚŒĬĨĶŃĔŌĸ
ĵŋĚĔƟĬĮĸƞŀĚȮœĕƞŒĝƟŏĺĸŅȮ2-3 ĺńĬěŉĚĲƤĔĨńĺŏĮƦĬĸŌĔĬŘŜŅ 

ĶŃĵŃĸŌĔĬŘŜŅ ĴňĔŅĶĸŀĔėĶŅĭȮ4 ėĶńŘĚĽŋħĪƟŅĵĔĸŅĵŏĮƦĬĨńĺőĴƞĚŒĝƟŏĺĸŅĮĶŃĴŅĦȮ13-15 
ĺńĬľĶŊŀĴŅĔĔĺƞŅĬńŘĬȮĪňŗŀŋĦľĳŌĴŇĨŗŜŅĸŌĔĬŘŜŅĺŅĚĨńĺĕĬŅĬĔńĭįŇĺĬŘŜŅȮĴňĕĬĶŌĮıńħŏĶňĵĔĺƞŅȮpalmate 
hairs ĮĶŅĔĢŀĵŌƞĭĬĮĸƟŀĚĪƟŀĚŏĔŊŀĭĪŋĔĮĸƟŀĚȮĪŜŅľĬƟŅĪňŗıĵŋĚĸŌĔĬŘŜŅŒľƟĸŀĵĨńĺŏĮƦĬ
ĸńĔļĦŃŏĜıŅŃĕŀĚĸŌĔĬŘŜŅĵŋĚĔƟĬĮĸƞŀĚ 

ĶŃĵŃĨńĺőĴƞĚ ŒĝƟŏĺĸŅĮĶŃĴŅĦȮ2-3 ĺńĬŏĴŊŗŀĸŀĔėĶŅĭėĶńŘĚĽŋħĪƟŅĵĔĸŅĵŏĮƦĬĨńĺĵŋĚ
ıĶƟŀĴĪňŗěŃĭŇĬȮĶĺĴĶŃĵŃŏĺĸŅěŅĔœĕƞěĬĔĸŅĵŏĮƦĬĨńĺŏĨŖĴĺńĬĮĶŃĴŅĦȮ17 - 21 ĺńĵ 
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ĶŃĵŃĨńĺŏĨŖĴĺńĵ ĵŋĚĨńĺŏĴňĵįĽĴıńĬīŋƢœħƟĪńĬĪňȮĔŅĶįĽĴıńĬīŋƢŏıňĵĚėĶŉŗĚľĬŉŗĚĽŅĴŅĶĩ
ĺŅĚœĕƞœħƟȮ5 - 6 ĝŋħȮŐĨƞěŃĨƟŀĚœħƟĶńĭŏĸŊŀħĔƞŀĬĪŋĔėĶńŘĚȮŏĴŊŗŀœħƟĔŇĬŏĸŊŀħŐĸƟĺĵŋĚĨńĺŏĴňĵěŃœĮŏĸŊŀĔ
ĪňŗĽĚĭŏĔŅŃıńĔĶŀŒľƟœĕƞĽŋĔȮĞŉŗĚŒĝƟŏĺĸŅĮĶŃĴŅĦȮ48 ĝńŗĺőĴĚȮŐĸƟĺĴńĔěŃĭŇĬœĮľŅŐľĸƞĚĬŘŜŅĪňŗ
ŏľĴŅŃĽĴŏıŊŗŀĺŅĚœĕƞȮĵŋĚĪňŗĺŅĚœĕƞŐĸƟĺȮŏĶňĵĔĺƞŅȮparous ĽƞĺĬĵŋĚĪňŗĵńĚœĴƞŏėĵĺŅĚœĕƞŏĶňĵĔȮ
nulliparous 

2.1.4 ĽĔŋĸĵŋĚŏĽŊŀ (Genus Mansonia) 

ĵŋĚŒĬĽĔŋĸĬňŘĽŜŅėńĠŐĸŃŏĮƦĬĨńĺĔŅĶĬŜŅőĶėĲƕĸŅŏĶňĵȮ&filariasis) ĞŉŗĚŏĔŇħĴŅěŅĔŏĝŊŘŀȮBrugia 
malayi ĪŅĚĳŅėŒĨƟĕŀĚĮĶŃŏĪĻœĪĵȮĝĬŇħĪňŗıĭŐıĶƞľĸŅĵœħƟŐĔƞ 

2.1.4.1 Mansonia uniformis 
2.1.4.2 Mansonia dives 
2.1.4.3 Mansonia bonneae 
2.1.4.4 Mansonia annulifera 

ĺĚěĶĝňĺŇĨĕŀĚĵŋĚȮMansonia ŏĮƦĬŐĭĭĽĴĭŌĶĦƢȮ&Complete metamorphosis) 
ŏĝƞĬŏħňĵĺĔńĭĵŋĚĝĬŇħŀŊŗĬ ŕȮĶŃĵŃŏĺĸŅĔŅĶŏěĶŇĠŏĨŇĭőĨėƞŀĬĕƟŅĚĵŅĺȮěŅĔœĕƞěĬĔĶŃĪńŗĚŏĮƦĬĨńĺ
ŏĨŖĴĺńĵŒĝƟŏĺĸŅĮĶŃĴŅĦȮ23 - 30 ĺńĬȮĴňȮ4 ĶŃĵŃȮėŊŀ 

ĶŃĵŃœĕƞ œĕƞěŃĩŌĔĺŅĚĨŇħĔńĭħƟŅĬŒĨƟĕŀĚıŊĝĬŘŜŅȮĴňĽňėĸŘŜŅŏĔŅŃĔńĬŀĵŌƞŏĮƦĬĔĶŃěŋĔĶŌĮĶƞŅĚ
ėĸƟŅĵĔĸňĭħŀĔœĴƟȮĔĸŋƞĴľĬŉŗĚĮĶŃĔŀĭħƟĺĵœĕƞĮĶŃĴŅĦȮ75 - 200 ĲŀĚȮœĕƞŒĝƟŏĺĸŅĮĶŃĴŅĦȮ2 - 
3 ĺńĬȮěŉĚĲƤĔŏĮƦĬĨńĺĸŌĔĬŘŜŅ 

ĶŃĵŃĸŌĔĬŘŜŅ ĴňĸńĔļĦŃıŇŏĻļŀĵŌƞĪňŗĪƞŀľŅĵŒěȮ&siphon) ĴňĸńĔļĦŃĶŌĮĔĶĺĵĽńŘĬĮĸŅĵ
ŐľĸĴľĵńĔėĸƟŅĵŒĭŏĸŊŗŀĵŒĝƟŏěŅŃĨŇħńĭĨƟĬĶŅĔıŊĝĬŘŜŅȮĴňĸŇŘĬĮƕħŏĮƕħŐĕŖĚŐĶĚĴŅĔȮľŅĵŒěőħĵœħƟĶńĭ
ŀŀĔĞŇŏěĬěŅĔŏĞĸĸƢĕŀĚıŊĝĬŘŜŅȮŒĝƟŏĺĸŅŏěĶŇĠŏĨŇĭőĨȮ16 - 20 ĺńĬ 

ĶŃĨńĺőĴƞĚ ĪƞŀľŅĵŒěħńħŐĮĸĚĶŌĮĶƞŅĚŏıŊŗŀŐĪĚŏĕƟŅœĮŒĬŏĬŊŘŀŏĵŊŗŀıŊĝĬŘŜŅŒĝƟŏĺĸŅȮ5 - 7 ĺńĬ 

ĶŃĵŃĨńĺŏĨŖĴĺńĵ ĵŋĚĝĬŇħĬňŘŐĨĔĨƞŅĚěŅĔĵŋĚĝĬŇħŀŊŗĬ ŕȮĨĶĚĪňŗŏĔĸŖħȮ&Scale) ĭĬĮƖĔĴň
ĽňĽńĬĸĺħĸŅĵŐĮĸĔĨŅőħĵĴŅĔŏĮƦĬĽňĬŘŜŅĨŅĸȮőħĵŏĜıŅŃĪňŗŏĔĸŖħĴňĸńĔļĦŃĔĸĴŐĸŃŒľĠƞĔĺƞŅĵŋĚ
ĝĬŇħŀŊŗĬȮĵŋĚĝĬŇħĬňŘľŅĔŇĬĔĸŅĚėŊĬȮŏĴŊŗŀįĽĴıńĬīŋƢŐĸŃĔŇĬŏĸŊŀħŐĸƟĺĴńĔěŃŏĔŅŃıńĔĭĶŇŏĺĦĵŀħ
ľĠƟŅĶŀěĬœĕƞĽŋĔěŉĚœĮĺŅĚœĕƞŒĬŐľĸƞĚŏıŅŃıńĬīŋƢĨŅĴĭŉĚȮľĶŊŀľĬŀĚĬŘŜŅĪňŗĴňıŊĝĬŘŜŅȮŏĝƞĬȮıĺĔěŀĔ
ŐĸŃįńĔĨĭĝĺŅȮĵŋĚĨńĺŏĴňĵľŅĔŇĬĬŀĔĭƟŅĬȮĝŀĭĔŇĬŏĸŊŀħĺńĺȮĽŋĬńĕȮŐıŃȮĽńĨĺƢĮƖĔŐĸŃėĬ  ŏĺĸŅĪňŗ
ŀŀĔľŅĔŇĬĴŅĔĪňŗĽŋħŏĮƦĬĝƞĺĚȮıĸĭėŗŜŅŐĸŃĔƞŀĬıĶŃŀŅĪŇĨĵƢĕŉŘĬȮŀŅěıĭŀŀĔľŅĔŇĬŏĺĸŅĔĸŅĚĺńĬ
ŒĬĭĶŇŏĺĦĪňŗėĺŅĴĝŊŘĬĽŌĚĴňĶƞĴŏĚŅȮĵŋĚĨńĺŏĴňĵĔŇĬŏĸŊŀħŏıňĵĚėĶńŘĚŏħňĵĺĔŖŏıňĵĚıŀĨƞŀĔŅĶŏěĶŇĠĕŀĚœĕƞȮ
ĶŃĵŃŏĺĸŅŒĬĔŅĶĽĶƟŅĚœĕƞĮĶŃĴŅĦȮ4 - 5 ĺńĬ  
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2.2  ĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶė 

   ĮĶŃŏĪĻœĪĵĮĶŃĽĭĮƤĠľŅőĶėĨŇħĨƞŀĬŜŅőħĵĵŋĚĴŅŀĵƞŅĚĵŅĺĬŅĬȮőħĵŏĜıŅŃőĶėœĕƟŏĸŊŀħŀŀĔĪňŗ
ĴňĔŅĶĶŃĭŅħĨƞŀŏĬŊŗŀĚĪŋĔĮƖȮĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃěŉĚĴňėĺŅĴĽŜŅėńĠŒĬĔŅĶĸħėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĶŃĭŅħȮŐĸŃŏĮƦĬ
ĕƟŀĴŌĸıŊŘĬģŅĬŒĬĔŅĶĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĴŅĨĶĔŅĶėĺĭėŋĴőĶėŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı (ĔĶĴėĺĭėŋĴőĶė, 2564) 

    ĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮľĴŅĵĩŉĚȮĔŅĶĨŇħĨŅĴȮĨĶĺěĽŀĭȮŐĸŃĮĶŃŏĴŇĬĽĩŅĬĔŅĶĦƢ
ĕŀĚĵŋĚĪňŗŏĮƦĬıŅľŃĬŜŅőĶėŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮŏıŊŗŀŒľƟĽŅĴŅĶĩħŜŅŏĬŇĬĴŅĨĶĔŅĶĮƚŀĚĔńĬŐĸŃėĺĭėŋĴőĶėĬŜŅőħĵĵŋĚœħƟ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı (ĽŜŅĬńĔőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚ, 2559) 

2.2.1 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŏİƚŅĶŃĺńĚĝĬŇħĵŋĚıŅľŃĬŜŅőĶėȮ(ĔĶĴėĺĭėŋĴőĶė, 2555) 

2.2.1.1 ŏıŊŗŀĔŜŅľĬħľĸńĔŏĔĦĤƢȮŐĬĺĪŅĚĽŜŅľĶńĭĔŅĶĽŜŅĶĺěĶŃħńĭėĺŅĴĝŋĔĝŋĴĕŀĚĵŋĚıŅľŃŒľƟ
œħƟĴŅĨĶģŅĬȮŐĸŃŏĮƦĬœĮŒĬŐĬĺĪŅĚŏħňĵĺĔńĬĞŉŗĚŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĔŅĶŐĮĸįĸȮŐĸŃĬŜŅĴŅŒĝƟŒĬĔŅĶ
ĮƚŀĚĔńĬŐĸŃėĺĭėŋĴőĶė 

2.2.1.2 ŏıŊŗŀĻŉĔļŅľŅėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėƞŅħńĝĬňĨƞŅĚȮŕȮŏĔňŗĵĺĔńĭĵŋĚıŅľŃĔńĭŀŋĭńĨŇĔŅĶĦƢĕŀĚ
őĶėĬŜŅőħĵĵŋĚ 

2.2.1.3 ŏıŊŗŀŒľƟľĬƞĺĵĚŅĬĨƞŅĚȮŕȮĪňŗĶńĭįŇħĝŀĭľĶŊŀŏĔňŗĵĺĕƟŀĚȮĽŅĴŅĶĩĮĶŃĽŅĬĽƞĚĨƞŀĔŅĶŒĝƟ
ĕƟŀĴŌĸĶƞĺĴĔńĬȮŏĮƦĬĔŅĶȮŒĝƟĮĶŃőĵĝĬƢěŅĔĕƟŀĴŌĸŀĵƞŅĚŏĨŖĴĪňŗ 

2.2.1.4 ŏıŊŗŀĬŜŅįĸĺŇŏėĶŅŃľƢȮėƞŅħńĝĬňĨƞŅĚȮŕȮĪňŗœħƟȮĴŅĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅľŅŐĬĺĪŅĚŒĬĔŅĶ
ĮƚŀĚĔńĬŐĸŃėĺĭėŋĴȮőĶėĬŜŅőħĵĵŋĚŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı 

2.2.2 ĔĶŃĭĺĬĔŅĶħŜŅŏĬŇĬĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃ (ĔĶĴėĺĭėŋĴőĶė, 2564)  

2.2.2.1 ĔŅĶĽŜŅĶĺěĸŌĔĬŘŜŅĵŋĚĸŅĵȮ&Larval Survey) ŏıŊŗŀĨĶĺěĽŀĭŐľĸƞĚŏıŅŃıńĬīŋƢĵŋĚĸŅĵŐĸŃ
ĮĶŃŏĴŇĬėĺŅĴľĬŅŐĬƞĬĕŀĚĸŌĔĬŘŜŅĵŋĚĸŅĵŒĬıŊŘĬĪňŗȮėŜŅĬĺĦħńĝĬňħńĚĬňŘ 

House Index (HI): ĶƟŀĵĸŃĕŀĚĭƟŅĬĪňŗıĭĸŌĔĬŘŜŅĵŋĚĸŅĵ 
Container Index (CI): ĶƟŀĵĸŃĕŀĚĳŅĝĬŃĪňŗıĭĸŌĔĬŘŜŅĵŋĚĸŅĵ 
Breteau Index (BI): ěŜŅĬĺĬĳŅĝĬŃĪňŗıĭĸŌĔĬŘŜŅĵŋĚĸŅĵĨƞŀĭƟŅĬȮ100 ľĸńĚ 

őħĵŏěƟŅľĬƟŅĪňŗĽŅīŅĶĦĽŋĕŐĸŃŀŅĽŅĽĴńėĶĽŅīŅĶĦĽŋĕĮĶŃěŜŅľĴŌƞĭƟŅĬȮ&ŀĽĴ,'Ȯ
ħŜŅŏĬŇĬĔŅĶĽŜŅĶĺěŐĸŃĶŅĵĚŅĬįĸįƞŅĬĶŃĭĭĽŅĶĽĬŏĪĻȮŏĝƞĬȮŐŀĮıĸŇŏėĝńĬȮĽĴŅĶƢĪőĲĬ  

2.2.2.2 ĔŅĶŒĝƟĔńĭħńĔœĕƞĵŋĚȮ&Ovitrap Surveillance) ŏıŊŗŀĨĶĺěěńĭŐĸŃĮĶŃŏĴŇĬěŜŅĬĺĬœĕƞ
ĵŋĚĸŅĵŒĬıŊŘĬĪňŗȮŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶĶŃĭŅħȮőħĵŒĝƟĔńĭħńĔœĕƞĵŋĚȮŏĝƞĬȮLeO-Trap 
ľĶŊŀ Aedes Tech Mosquito Home SystemȮ(AMHS)ȮőħĵĺŅĚĔńĭħńĔŒĬıŊŘĬĪňŗŏĽňŗĵĚȮŏĝƞĬȮ
őĶĚŏĶňĵĬȮőĶĚıĵŅĭŅĸȮŐĸŃĝŋĴĝĬȮŐĸƟĺĬŜŅŐįƞĬœĕƞĵŋĚĸŅĵĔĸńĭĴŅĨĶĺěĬńĭŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ ĺŇīň
ĬňŘŏľĴŅŃĔńĭĔŅĶŏİƚŅĶŃĺńĚŒĬĶŃĵŃĵŅĺľĶŊŀŒĬıŊŘĬĪňŗĪňŗĴňĔŅĶĶŃĭŅħĞŘŜŅĞŅĔ 
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2.2.2.3 ĔŅĶĽŜŅĶĺěĵŋĚĨńĺŏĨŖĴĺńĵȮ&Adult Mosquito Surveillance)ȮŏıŊŗŀĨĶĺěĽŀĭėĺŅĴ
ľĬŅŐĬƞĬŐĸŃĝĬŇħĕŀĚĵŋĚĨńĺŏĨŖĴĺńĵŒĬıŊŘĬĪňŗȮőħĵŒĝƟĔńĭħńĔĵŋĚȮŏĝƞĬȮBG-Sentinel Trap ľĶŊŀȮ
CDC Light Trap ŒĬĔŅĶěńĭĵŋĚĨńĺŏĨŖĴĺńĵȮőħĵĺŅĚĔńĭħńĔŒĬıŊŘĬĪňŗŏĽňŗĵĚŐĸŃĬŜŅĵŋĚĪňŗěńĭœħƟĴŅ
ĨĶĺěĽŀĭĝĬŇħŐĸŃěŜŅĬĺĬ 

2.2.2.4 ĔŅĶěńĭĵŋĚŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴľĬŅŐĬƞĬ (World Health Organization, 2018) 

ŒĝƟŒĬĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃœĕƟĴŅĸŅŏĶňĵĺŇīňĔŅĶěńĭĵŋĚŐĭĭĬńŗĚħńĔȮ&Human Landing 
Catch) őħĵįŌƟěńĭĵŋĚĬńŗĚŒĬĨŜŅŐľĬƞĚĪňŗĔŜŅľĬħŏĮƕħŐĕĬŐĸŃĕŅŏıŊŗŀŒľƟĵŋĚĴŅŏĔŅŃȮŐĸŃŒĝƟ
ľĸŀħŐĔƟĺľĶŊŀŀŋĮĔĶĦƢěńĭĵŋĚĪńĬĪňĪňŗĵŋĚĴŅŏĔŅŃȮȮ ħŜŅŏĬŇĬĔŅĶěńĭĵŋĚŒĬĝƞĺĚŏĺĸŅȮ18.00ů06.00 
Ĭ,ȮŐĭƞĚŏĮƦĬȮ2 ĝƞĺĚŏĺĸŅ8Ȯ18.00ů24.00 Ĭ,ȮŐĸŃȮ24.00ů06.00 Ĭ,ȮěńĭĵŋĚĪńŘĚŒĬĭƟŅĬŐĸŃĬŀĔ
ĭƟŅĬ őħĵĬŀĔĭƟŅĬľƞŅĚěŅĔĨńĺĭƟŅĬŀĵƞŅĚĬƟŀĵȮ10 ŏĴĨĶȮȮĽƞĺĬĔŅĶĭńĬĪŉĔĕƟŀĴŌĸ ĬńĭěŜŅĬĺĬĵŋĚĪňŗ
ěńĭœħƟĪŋĔĝńŗĺőĴĚȮĭńĬĪŉĔĕƟŀĴŌĸĸĚŒĬŐĭĭĲŀĶƢĴĪňŗĔŜŅľĬħȮıĶƟŀĴĶŃĭŋĺńĬȮŏĺĸŅȮŐĸŃĽĩŅĬĪňŗěńĭĵŋĚ  
ĔŅĶěŜŅŐĬĔĝĬŇħĕŀĚĵŋĚĪňŗěńĭœħƟőħĵŒĝƟĔĸƟŀĚěŋĸĪĶĶĻĬƢĔŜŅĸńĚĕĵŅĵȮ10 ŏĪƞŅȮŒĝƟėŌƞĴŊŀĔŅĶěŜŅŐĬĔ
ĝĬŇħĵŋĚȮŏĝƞĬȮ Illustrated Keys to the Medically Important Mosquitoes of Thailand"ȮȮ
ĭńĬĪŉĔĕƟŀĴŌĸĝĬŇħŐĸŃěŜŅĬĺĬĕŀĚĵŋĚĪňŗıĭ ŐĸŃĺńħŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬĽńĴıńĪīƢŒĬıŊŘĬĪňŗěńĭĵŋĚĪŋĔ
ĝńŗĺőĴĚŏıŊŗŀĝƞĺĵŒĬĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵĪňŗĽƞĚįĸĨƞŀėĺŅĴľĬŅŐĬƞĬĕŀĚĵŋĚıŅľŃȮıĶƟŀĴĪńŘĚėŜŅĬĺĦ
ŀńĨĶŅĔŅĶĔńħȮ&Biting Rate)ȮŒĝƟĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĕŀĚĔŅĶŐıĶƞŏĝŊŘŀŒĬıŊŘĬĪňŗ 

ĔŅĶėŜŅĬĺĦŀńĨĶŅĔŅĶĔńħȮ&Biting Rate)Ȯ 
ŒĝƟĽŌĨĶ8  Biting RateȮȮ=  ěŜŅĬĺĬĵŋĚĨńĺŏĴňĵĪňŗěńĭœħƟĪńŘĚľĴħ 

ȮȮȮȮȮ           ěŜŅĬĺĬėĬěńĭĵŋĚȮ×ȮěŜŅĬĺĬĝńŗĺőĴĚĪňŗěńĭĵŋĚ 

2.2.2.5 ĔŅĶĨĶĺěľŅŏĝŊŘŀœĺĶńĽŒĬĵŋĚȮ&Vector Surveillance + Lab Test)ȮŏıŊŗŀĨĶĺěŏĝŊŘŀŒĬĵŋĚ
ıŅľŃħƟĺĵĺŇīňȮRT-PCR ľĶŊŀȮImmunoassayȮŏıŊŗŀŏİƚŅĶŃĺńĚĺƞŅĴňĵŋĚĪňŗŏĮƦĬıŅľŃĕŀĚőĶėľĶŊŀœĴƞȮ
ŏĝƞĬ ŏĝŊŘŀĴŅĸŅŏĶňĵ*ȮœĺĶńĽŏħŖĚĔňŗ, œĺĶńĽĞŇĔŅ, œĺĶńĽĝŇėŋĬĔŋĬĵŅ 

2.2.2.6 ĔŅĶŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻȮŏıŊŗŀĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃ
ŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵŒĝƟŐŀĮıĸŇŏėĝńĬȮĽĴŅĶƢĪőĲĬȮĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮ&GIS) ŐĸŃ
ģŅĬĕƟŀĴŌĸŀŀĬœĸĬƢȮěŅĔŏěƟŅľĬƟŅĪňŗĽŅīŅĶĦĽŋĕŐĸŃŀŅĽŅĽĴńėĶĽŅīŅĶĦĽŋĕĮĶŃěŜŅľĴŌƞĭƟŅĬȮ
ĭńĬĪŉĔĕƟŀĴŌĸĔŅĶĽŜŅĶĺěŐĸŃĽƞĚĕƟŀĴŌĸŏĕƟŅĽŌƞĶŃĭĭĔĸŅĚŏıŊŗŀĔŅĶĺŇŏėĶŅŃľƢŐĸŃĺŅĚŐįĬ  

2.2.3 ĮĶŃőĵĝĬƢěŅĔĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃĬŜŅőĶėȮ&ĔĶĴėĺĭėŋĴőĶė*Ȯ2555) 

2.2.3.1 ĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃĬŜŅőĶėȮĽŅĴŅĶĩĝƞĺĵŒľƟĪĶŅĭĩŉĚĽĩŅĬĔŅĶĦƢȮėĺŅĴĽńĴıńĬīƢĔńĭ
ĔŅĶŏĔŇħőĶėĬŜŅőħĵĵŋĚŒĬıŊŘĬĪňŗœħƟŀĵƞŅĚĩŌĔĨƟŀĚ 

2.2.3.2 ŒĝƟŏĮƦĬŀĚėƢĮĶŃĔŀĭľĬŉŗĚĽŜŅľĶńĭĔŅĶıŇěŅĶĦŅĔŜŅľĬħŐĬĺĪŅĚĔŅĶėĺĭėŋĴőĶėȮ
ĨĸŀħěĬĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦȮŏıŊŗŀĔŅĶėĺĭėŋĴőĶėŒľƟŏľĴŅŃĽĴĔńĭĽĳŅıĕŀĚĮƤĠľŅŐĨƞĸŃ
ıŊŘĬĪňŗȮőħĵıŇěŅĶĦŅěŅĔĶŃħńĭėĺŅĴĝŋĔĝŋĴĕŀĚĵŋĚıŅľŃȮŐĸŃĮĶŃĺńĨŇĔŅĶŏĔŇħőĶėŒĬŐĨƞĸŃıŊŘĬĪňŗ
ŏĮƦĬŏĔĦĤƢŒĬĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦȮŀńĬŏĮƦĬĔŅĶŒĝƟĚĭĮĶŃĴŅĦȮĪĶńıĵŅĔĶȮĨĸŀħěĬĭŋėĸŅĔĶ
ĪňŗĴňŀĵŌƞŀĵƞŅĚěŜŅĔńħŒľƟŏĔŇħĮĶŃőĵĝĬƢĽŌĚĽŋħ 
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2.2.3.2 ĽŅĴŅĶĩĬŜŅĴŅŒĝƟĮĶŃŏĴŇĬįĸėĺŅĴĽŜŅŏĶŖěĕŀĚŐįĬĚŅĬőėĶĚĔŅĶȮėĺĭėŋĴőĶėĬŜŅőħĵĵŋĚ
ŒĬĶŃħńĭĪƟŀĚĩŇŗĬŐĸŃĶŃħńĭĮĶŃŏĪĻȮőħĵĻŉĔļŅĨŇħĨŅĴĶŃħńĭėĺŅĴĝŋĔĝŋĴĕŀĚĵŋĚıŅľŃŒĬŐĨƞ
ıŊŘĬĪňŗȮŒĬőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚĭŅĚőĶėľŅĔıŊŘĬĪňŗŒħĴňĴŅĨĶĔŅĶŒĬĔŅĶėĺĭėŋĴőĶėœħƟħňȮĵƞŀĴĴň
ĶŃħńĭėĺŅĴĝŋĔĝŋĴĕŀĚĵŋĚıŅľŃĨŗŜŅȮŐĸŃĽŜŅľĶńĭıŊŘĬĪňŗŒħȮĴŅĨĶĔŅĶĔŅĶėĺĭėŋĴőĶėœĴƞœħƟįĸ
ŏĪƞŅĪňŗėĺĶȮįĸěŅĔĔŅĶŏİƚŅĶŃĺńĚĵŋĚıŅľŃĽŅĴŅĶĩĭƞĚĭŀĔœħƟȮĪŜŅŒľƟŏıŇŗĴŏĬƟĬĴŅĨĶĔŅĶĔŅĶ
ėĺĭėŋĴőĶėœħƟĔƞŀĬĪňŗěŃŏĔŇħĔŅĶĶŃĭŅħĕŀĚőĶėĕŉŘĬ  

2.3  ėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ 

          "ėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ  ľĶŊŀ Receptivity of space ĞŉŗĚĴńĔĩŌĔŒĝƟŒĬľĸŅĔľĸŅĵĭĶŇĭĪȮőħĵŏĜıŅŃ
ŒĬĻŅĽĨĶƢŏĔňŗĵĺĔńĭĔŅĶĺŅĚįńĚŏĴŊŀĚȮĳŌĴŇĽĩŅĮƤĨĵĔĶĶĴȮĬŇŏĺĻĺŇĪĵŅȮľĶŊŀĔŅĶŒĝƟĮĶŃőĵĝĬƢĪňŗħŇĬȮ&land use 
planning) őħĵĴňėĺŅĴľĴŅĵŐĸŃĔŅĶĨňėĺŅĴĪňŗľĸŅĔľĸŅĵĨŅĴĭĶŇĭĪĬńŘĬȮŕ ĽƞĺĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮ
&Receptivity) ŒĬĭĶŇĭĪĕŀĚĵŋĚıŅľŃĬŜŅőĶėȮŀĚėƢĔŅĶŀĬŅĴńĵőĸĔȮ&WHO) &ŀƟŅĚŒĬėŌƞĴŊŀĔŜŅěńħœĕƟĴŅĸŅŏĶňĵł,Ȯ
ĽŜŅĬńĔőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚ*2562)ȮȮŒľƟėŜŅĬŇĵŅĴȮȮėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮ&Receptivity'ȮėŊŀėĺŅĴĽŅĴŅĶĩĕŀĚ
ĶŃĭĭĬŇŏĺĻĺŇĪĵŅĕŀĚıŊŘĬĪňŗľĬŉŗĚȮŕȮĪňŗěŃŏŀŊŘŀŒľƟŏĔŇħĔŅĶŐıĶƞŏĝŊŘŀĴŅĸŅŏĶňĵĕŉŘĬœħƟȮŏĝƞĬȮĔŅĶĴňĵŋĚıŅľŃľĶŊŀĳŌĴŇŀŅĔŅĻ
ĪňŗŏľĴŅŃĽĴȮȮŐĬĺėŇħĬňŘĴňėĺŅĴĽŜŅėńĠŀĵƞŅĚĵŇŗĚŒĬĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚŐĸŃĺŅĚŐįĬėĺĭėŋĴőĶėŒĬıŊŘĬĪňŗĨƞŅĚȮŕȮ
ĝƞĺĵŒľƟĽŅĴŅĶĩĶŃĭŋıŊŘĬĪňŗĪňŗĴňėĺŅĴŏĽňŗĵĚĽŌĚŐĸŃĔŜŅľĬħĴŅĨĶĔŅĶėĺĭėŋĴĪňŗŏľĴŅŃĽĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ
(ĽŜŅĬńĔőĶėĨŇħĨƞŀĬŜŅőħĵŐĴĸĚ, 2562) 

2.3.1 ėĺŅĴĽŜŅėńĠĕŀĚĔŅĶĮĶŃŏĴŇĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ (World Health Organization, 2017) 

2.3.1.1 ĔŅĶĺŅĚŐįĬėĺĭėŋĴőĶė8 ĝƞĺĵŒĬĔŅĶĔŜŅľĬħıŊŘĬĪňŗŏĮƚŅľĴŅĵĽŜŅľĶńĭĴŅĨĶĔŅĶėĺĭėŋĴ
ĵŋĚŐĸŃőĶėĪňŗŏĔňŗĵĺĕƟŀĚ 
2.3.1.2 ĔŅĶĮƚŀĚĔńĬĔŅĶĔĸńĭĴŅĶŃĭŅħ8 ŒĬıŊŘĬĪňŗĪňŗŏėĵĔŜŅěńħőĶėœħƟŐĸƟĺȮĔŅĶĮĶŃŏĴŇĬėĺŅĴœĺ
ĶńĭĕŀĚıŊŘĬĪňŗĝƞĺĵŒĬĔŅĶŏİƚŅĶŃĺńĚŐĸŃĮƚŀĚĔńĬĔŅĶĔĸńĭĴŅĶŃĭŅħŀňĔėĶńŘĚ 
2.3.1.3 ĔŅĶěńħĽĶĶĪĶńıĵŅĔĶ8 ĝƞĺĵŒĬĔŅĶŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮőħĵĴŋƞĚŏĬƟĬœĮĪňŗ
ıŊŘĬĪňŗĪňŗĴňėĺŅĴŏĽňŗĵĚĽŌĚ 

2.3.2 ŀĚėƢĮĶŃĔŀĭľĸńĔĪňŗĔŜŅľĬħėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ (World Health Organization, 2017) 

2.3.2.1 ėĺŅĴĽŅĴŅĶĩĕŀĚĵŋĚıŅľŃŒĬĔŅĶŐıĶƞŏĝŊŘŀȮ&Vectorial capacity) ĶĺĴĩŉĚŀńĨĶŅĔŅĶ
ĔńħĕŀĚĵŋĚȮŀńĨĶŅĔŅĶĨŇħŏĝŊŘŀȮŐĸŃŀŅĵŋĕńĵĕŀĚĵŋĚ 
2.3.2.2 ėĺŅĴŀƞŀĬœľĺĕŀĚĮĶŃĝŅĔĶĴĬŋļĵƢȮ&Human susceptibility) ŏĝƞĬȮĳŌĴŇėŋƟĴĔńĬĨƞŀőĶėȮ
ŐĸŃıķĨŇĔĶĶĴĪňŗŏĽňŗĵĚĨƞŀĔŅĶĩŌĔĵŋĚĔńħ 
2.3.2.3 ĮƤěěńĵħƟŅĬĽŇŗĚŐĺħĸƟŀĴ ŏĝƞĬȮŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬȮĮĶŇĴŅĦĬŘŜŅİĬȮŐĸŃĽĳŅıŐĺħĸƟŀĴĪňŗ
ŏŀŊŘŀĨƞŀĔŅĶŏıŅŃıńĬīŋƢĕŀĚĵŋĚ 
2.3.2.4 ėĺŅĴŏĕƟĴŐĕŖĚĕŀĚĶŃĭĭĽŅīŅĶĦĽŋĕ  ĶĺĴĩŉĚĔŅĶŏĕƟŅĩŉĚĭĶŇĔŅĶĽŋĕĳŅıȮŐĸŃĴŅĨĶĔŅĶ
ėĺĭėŋĴĵŋĚĪňŗĴňĮĶŃĽŇĪīŇĳŅı 
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2.3.3 ĔŅĶĮĶŃŏĴŇĬȮReceptivity ĽŜŅľĶńĭĵŋĚıŅľŃĬŜŅőĶė (World Health Organization, 2017) 
ȮȮȮĔŅĶĮĶŃŏĴŇĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗĨƞŀĵŋĚıŅľŃĬŜŅőĶėĽŅĴŅĶĩĪŜŅœħƟőħĵĔŅĶĺŇŏėĶŅŃľƢĮƤěěńĵĨƞŅĚȮŕȮŏĝƞĬ 

2.3.3.1 ŀńĨĶŅĔŅĶĔńħĕŀĚĵŋĚȮ&Biting rates): ĔŅĶĺńħėĺŅĴĩňŗĪňŗĵŋĚĔńħĴĬŋļĵƢŒĬıŊŘĬĪňŗĬńŘĬȮ 
2.3.3.2 ŀńĨĶŅĔŅĶĨŇħŏĝŊŘŀĕŀĚĵŋĚȮ&Sporozoite rates): ĔŅĶĨĶĺěĽŀĭĺƞŅĴňĵŋĚĪňŗĴňŏĝŊŘŀőĶėŀĵŌƞŒĬ
ĨƞŀĴĬŘŜŅĸŅĵľĶŊŀœĴƞ 
2.3.3.3 ŀńĨĶŅĔŅĶŐıĶƞŏĝŊŘŀĪŅĚĔňĢĺŇĪĵŅȮ&Entomological inoculation rates): ĔŅĶėŜŅĬĺĦ
ěŜŅĬĺĬėĶńŘĚĪňŗĴĬŋļĵƢœħƟĶńĭŏĝŊŘŀěŅĔĵŋĚŒĬĝƞĺĚŏĺĸŅľĬŉŗĚ 
2.3.3.4 ŀńĨĶŅĔŅĶŏěĶŇĠıńĬīŋƢĕŀĚĵŋĚȮ&Parity rates): ĔŅĶĮĶŃŏĴŇĬŀŅĵŋĕŀĚĵŋĚŐĸŃ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐıĶƞıńĬīŋƢ 

2.3.4 ĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĪňŗĴňįĸĨƞŀȮReceptivity  

ĮƤěěńĵĽŇŗĚŐĺħĸƟŀĴĴňĭĪĭŅĪĽŜŅėńĠŒĬĔŅĶĔŜŅľĬħėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮŏĝƞĬ 
2.3.4.1 ĔŅĶĮĔėĸŋĴĕŀĚĮƙŅœĴƟ8 ıŊŘĬĪňŗĪňŗĴňĮƙŅœĴƟľĬŅŐĬƞĬĴńĔĴňėĺŅĴĝŊŘĬĽŌĚŐĸŃŀŋĦľĳŌĴŇĪňŗ
ŏľĴŅŃĽĴĨƞŀĔŅĶŏěĶŇĠŏĨŇĭőĨĕŀĚĵŋĚ 
2.3.4.2 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĽĳŅıĳŌĴŇŀŅĔŅĻ8 ŀŋĦľĳŌĴŇĪňŗĽŌĚĕŉŘĬĽŅĴŅĶĩŏıŇŗĴŀńĨĶŅĔŅĶıńĥĬŅĕŀĚ
ĵŋĚŐĸŃŏĝŊŘŀőĶėĳŅĵŒĬĵŋĚœħƟ 
2.3.4.3 ĔŅĶŒĝƟĪňŗħŇĬŐĸŃĔŅĶıńĥĬŅŏĴŊŀĚ8 ĔŅĶŏĮĸňŗĵĬŐĮĸĚĔŅĶŒĝƟĪňŗħŇĬĽŅĴŅĶĩĽĶƟŅĚŐľĸƞĚ
ŏıŅŃıńĬīŋƢŒľĴƞȮŕȮŒľƟĔńĭĵŋĚ 

2.3.5 ĺŇīňĔŅĶĮĶŃŏĴŇĬȮ ėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗ  (World Health Organization, 2017) 

2.3.5.1 Vectorial Capacity (C)  
ŏĮƦĬĔŅĶĺńħŏĝŇĚĮĶŇĴŅĦĪňŗŐĽħĚĩŉĚěŜŅĬĺĬĔŅĶĨŇħŏĝŊŘŀŒľĴƞĪňŗĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟěŅĔĵŋĚ

ıŅľŃŒĬıŊŘĬĪňŗľĬŉŗĚȮŕ ĝƞĺĵŒĬĔŅĶĮĶŃŏĴŇĬĻńĔĵĳŅıĕŀĚıŊŘĬĪňŗŒĬĔŅĶĶŀĚĶńĭĔŅĶŐıĶƞŏĝŊŘŀĕŀĚőĶė
ĴŅĸŅŏĶňĵȮőħĵĽŌĨĶėŜŅĬĺĦėŊŀ 

CȮȮȮ= ma2pn 
ȮȮȮȮȮȮȮȮȮȮƊln(p) 

őħĵĪňŗ8 
m = ėĺŅĴľĬŅŐĬƞĬĕŀĚĵŋĚĨƞŀėĬ 
a = ŀńĨĶŅĔŅĶĔńħėĬĕŀĚĵŋĚ 
p = ėĺŅĴĬƞŅěŃŏĮƦĬĪňŗĵŋĚĶŀħĝňĺŇĨŒĬŐĨƞĸŃĺńĬ 
n = ĶŃĵŃŏĺĸŅĔŅĶĲƤĔĨńĺĕŀĚŏĝŊŘŀŒĬĵŋĚȮ&extrinsic incubation period)  

2.3.5.2 ŀńĨĶŅĔŅĶĔńħĕŀĚĵŋĚȮ&Biting Rate) 
ŒĬıŊŘĬĪňŗĪňŗĴňĔŅĶŐıĶƞŏĝŊŘŀĨŗŜŅľĶŊŀŒĔĸƟĔŜŅěńħőĶėȮĔŅĶĺńħŀńĨĶŅĔŅĶĔńħĕŀĚĵŋĚŏĮƦĬĺŇīňĪňŗĴň

ĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶĮĶŃŏĴŇĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮŏĬŊŗŀĚěŅĔĽŅĴŅĶĩĽŃĪƟŀĬĩŉĚėĺŅĴľĬŅŐĬƞĬ
ŐĸŃĔŇěĔĶĶĴĕŀĚĵŋĚıŅľŃœħƟŀĵƞŅĚŐĴƞĬĵŜŅ  
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2.3.5.3 ĔŅĶŒĝƟĕƟŀĴŌĸĽŇŗĚŐĺħĸƟŀĴŐĸŃĳŌĴŇĽŅĶĽĬŏĪĻȮ&GIS) 
ĔŅĶŒĝƟĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢĶƞĺĴĔńĭĕƟŀĴŌĸĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬȮėĺŅĴĝŊŘĬȮŀŋĦľĳŌĴŇȮ

ŐĸŃĔŅĶŒĝƟĪňŗħŇĬȮĽŅĴŅĶĩĝƞĺĵŒĬĔŅĶĽĶƟŅĚŐįĬĪňŗėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗȮőħĵŏĜıŅŃŒĬĔŅĶĶŃĭŋ
ŐľĸƞĚŏıŅŃıńĬīŋƢĕŀĚĵŋĚıŅľŃŐĸŃıŊŘĬĪňŗŏĽňŗĵĚĨƞŀĔŅĶŐıĶƞŏĝŊŘŀ  

2.3.6 ŏĔĦĤƢĔŅĶŐĭƞĚıŊŘĬĪňŗĨŅĴĶŃħńĭėĺŅĴœĺĶńĭȮ&ĔĶĴėĺĭėŋĴőĶė, 2562) (WHO, 2018) 

ĽŜŅľĶńĭőĶėĴŅĸŅŏĶňĵĔŅĶěŜŅŐĬĔıŊŘĬĪňŗĨŅĴĶŃħńĭėĺŅĴœĺĶńĭĝƞĺĵŒĬĔŅĶĔŜŅľĬħĴŅĨĶĔŅĶ
ėĺĭėŋĴőĶėĪňŗŏľĴŅŃĽĴȮőħĵĪńŗĺœĮĽŅĴŅĶĩŐĭƞĚŀŀĔŏĮƦĬȮ3 ĶŃħńĭľĸńĔȮħńĚĬňŘ8 

2.3.6.1 ıŊŘĬĪňŗœĺĶńĭĽŌĚȮ&High Receptivity)   
1) ĴňĔŅĶıĭĵŋĚıŅľŃĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶŐıĶƞŏĝŊŘŀŒĬĶŃħńĭĽŌĚ 
2) ĴňĽĳŅıŐĺħĸƟŀĴĪňŗŏŀŊŘŀĨƞŀĔŅĶŐıĶƞıńĬīŋƢĕŀĚĵŋĚȮŏĝƞĬȮĮƙŅœĴƟȮľĬŀĚĬŘŜŅȮľĶŊŀıŊŘĬĪňŗĝŋƞĴ
ĬŘŜŅ 

3) ĴňĮĶŃĺńĨŇĔŅĶĶŃĭŅħĕŀĚőĶėĴŅĸŅŏĶňĵŒĬŀħňĨ 
4) ĴňĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĮĶŃĝŅĔĶěŅĔıŊŘĬĪňŗĪňŗĴňĔŅĶĶŃĭŅħĕŀĚőĶė 

2.3.6.2 ıŊŘĬĪňŗœĺĶńĭĮŅĬĔĸŅĚȮ&Moderate Receptivity) 
1) ĴňĔŅĶıĭĵŋĚıŅľŃŒĬĶŃħńĭĮŅĬĔĸŅĚ 
2) ĽĳŅıŐĺħĸƟŀĴŏŀŊŘŀĨƞŀĔŅĶŐıĶƞıńĬīŋƢĕŀĚĵŋĚŒĬĭŅĚķħŌĔŅĸ 
3) ĴňĔŅĶĶŃĭŅħĕŀĚőĶėĴŅĸŅŏĶňĵŏĮƦĬėĶńŘĚėĶŅĺ 

2.3.6.3 ıŊŘĬĪňŗœĺĶńĭĨŗŜŅȮ&Low Receptivity) 
1) ĴňĔŅĶıĭĵŋĚıŅľŃĬƟŀĵľĶŊŀœĴƞĴňŏĸĵ 
2) ĽĳŅıŐĺħĸƟŀĴœĴƞŏŀŊŘŀĨƞŀĔŅĶŐıĶƞıńĬīŋƢĕŀĚĵŋĚ 
3) œĴƞĴňĮĶŃĺńĨŇĔŅĶĶŃĭŅħĕŀĚőĶėĴŅĸŅŏĶňĵŒĬŀħňĨ 

ĔŅĶěŜŅŐĬĔĬňŘĽŅĴŅĶĩĮĶńĭŏĮĸňŗĵĬœħƟĨŅĴĭĶŇĭĪĕŀĚŐĨƞĸŃĮĶŃŏĪĻľĶŊŀıŊŘĬĪňŗȮőħĵıŇěŅĶĦŅěŅĔ
ĕƟŀĴŌĸĪŅĚĶŃĭŅħĺŇĪĵŅŐĸŃĽŇŗĚŐĺħĸƟŀĴĪňŗĴňŀĵŌƞ ŐĸŃĮĶŃŏĪĻœĪĵœħƟħŜŅŏĬŇĬĔŅĶĨŅĴĵŋĪīĻŅĽĨĶƢĔŅĶĔŜŅěńħ
őĶėœĕƟĴŅĸŅŏĶňĵȮı,Ļ,Ȯ2560ů2569 őħĵĴňĔŅĶěŜŅŐĬĔıŊŘĬĪňŗĨŅĴĶŃħńĭėĺŅĴœĺĶńĭȮŏıŊŗŀĔŜŅľĬħĴŅĨĶĔŅĶ
ėĺĭėŋĴŐĸŃĮƚŀĚĔńĬĪňŗŏľĴŅŃĽĴŒĬŐĨƞĸŃıŊŘĬĪňŗ 

2.3.7 ĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶėĺĭėŋĴőĶė 

ĔŅĶĮĶŃŏĴŇĬėĺŅĴœĺĶńĭĕŀĚıŊŘĬĪňŗĴňėĺŅĴĽŜŅėńĠŒĬĔŅĶĺŅĚŐįĬŐĸŃħŜŅŏĬŇĬĴŅĨĶĔŅĶėĺĭėŋĴ
őĶėȮŏĝƞĬ 

2.3.7.1 ĔŅĶĔŜŅľĬħıŊŘĬĪňŗŏĮƚŅľĴŅĵ ŏıŊŗŀŒĝƟĪĶńıĵŅĔĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴĵŋĚ
ŐĸŃĮƚŀĚĔńĬőĶė 
2.3.7.2 ĔŅĶĺŅĚŐįĬĔŅĶŏİƚŅĶŃĺńĚ  ŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴŒĬĔŅĶĨŀĭĽĬŀĚĨƞŀĔŅĶĶŃĭŅħ
ĕŀĚőĶė 
2.3.7.3 ĔŅĶĮĶŃŏĴŇĬįĸĕŀĚĴŅĨĶĔŅĶėĺĭėŋĴ  ŏıŊŗŀĨĶĺěĽŀĭĮĶŃĽŇĪīŇĳŅıĕŀĚĴŅĨĶĔŅĶĪňŗ
ĬŜŅĴŅŒĝƟ 
 



/1 
 

2.4  ĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢȮ&Malaria Online) &Bureau of Vector-Borne Diseases, 2020) 

ĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢȮ&Malaria Online) ŏĮƦĬĶŃĭĭĽŅĶĽĬŏĪĻĪňŗıńĥĬŅőħĵĔĶĴėĺĭėŋĴőĶėȮ
ĔĶŃĪĶĺĚĽŅīŅĶĦĽŋĕȮŏıŊŗŀŒĝƟŒĬĔŅĶŏİƚŅĶŃĺńĚȮĮƚŀĚĔńĬȮŐĸŃėĺĭėŋĴőĶėĴŅĸŅŏĶňĵŒĬĮĶŃŏĪĻœĪĵ 

2.4.1 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢ ŏıŊŗŀĶĺĭĶĺĴŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸįŌƟĮƙĺĵőĶėĴŅĸŅŏĶňĵ
ŀĵƞŅĚŏĮƦĬĶŃĭĭȮĪńĬŏĺĸŅŏıŊŗŀŒľƟĽŅĴŅĶĩĨŇħĨŅĴĽĩŅĬĔŅĶĦƢŐĸŃĺŅĚŐįĬĔŅĶėĺĭėŋĴőĶėœħƟŀĵƞŅĚĶĺħŏĶŖĺŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 

2.4.2 ĽƞĺĬĮĶŃĔŀĭĕŀĚĶŃĭĭ 
2.4.2.1 őĴħŌĸĔŅĶĶŅĵĚŅĬįŌƟĮƙĺĵ: ĽŜŅľĶńĭĭńĬĪŉĔĕƟŀĴŌĸįŌƟĮƙĺĵĪňŗœħƟĶńĭĔŅĶĺŇĬŇěĜńĵĺƞŅŏĮƦĬőĶėœĕƟ
ĴŅĸŅŏĶňĵȮĶĺĴĩŉĚĕƟŀĴŌĸĪŅĚĶŃĭŅħĺŇĪĵŅŐĸŃįĸĔŅĶĨĶĺěĪŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶ   
2.4.2.2 őĴħŌĸĔŅĶĨŇħĨŅĴĴŅĨĶĔŅĶȮ1-3-7: ĨŇħĨŅĴėĺŅĴėŊĭľĬƟŅĕŀĚĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴ
ĴŅĨĶĔŅĶȮ1-3-7 őħĵŐĽħĚĽĩŅĬŃĕŀĚŐĨƞĸŃĕńŘĬĨŀĬ  
2.4.2.3 őĴħŌĸĔŅĶěńħĔŅĶĕƟŀĴŌĸĔŅĶėĺĭėŋĴıŅľŃ: ĭńĬĪŉĔŐĸŃĨŇħĨŅĴĔŅĶħŜŅŏĬŇĬĚŅĬ
ėĺĭėŋĴĵŋĚıŅľŃȮŏĝƞĬȮĔŅĶıƞĬĽŅĶŏėĴňȮĔŅĶŐěĔĴŋƟĚĝŋĭĽŅĶŏėĴňȮŐĸŃĔŅĶĽŜŅĶĺěĸŌĔĬŘŜŅĵŋĚıŅľŃ 
2.4.2.4 ĶŃĭĭĶŅĵĚŅĬŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸ: ĽĶƟŅĚĶŅĵĚŅĬĽĩŇĨŇŐĸŃŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵ
ĕŀĚįŌƟĮƙĺĵŐĸŃĔŇěĔĶĶĴėĺĭėŋĴőĶėȮŏıŊŗŀŒĝƟŒĬĔŅĶĺŅĚŐįĬŐĸŃĨńħĽŇĬŒě 
2.4.2.5 ĔŅĶŏĝŊŗŀĴőĵĚĔńĭĶŃĭĭŀŊŗĬ: ŏĝŊŗŀĴőĵĚĕƟŀĴŌĸĔńĭĶŃĭĭĽŅĶĽĬŏĪĻŀŊŗĬȮŕȮŏĝƞĬȮĶŃĭĭ
ĽŅĶĽĬŏĪĻĔŅĶŒĝƟĽŅĶŏėĴňĔŜŅěńħŐĴĸĚȮȮŏıŊŗŀŏıŇŗĴĮĶŃĽŇĪīŇĳŅıŒĬĔŅĶėĺĭėŋĴőĶė,ȮĶŃĭĭ
ĶŅĵĚŅĬȮ506 įŌƟĮƙĺĵőĶėœĕƟĴŅĸŅŏĶňĵĕŀĚĮĶŃŏĪĻœĪĵ 

2.4.3 ĔĶŃĭĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ 
2.4.3.1 ĔŅĶĭńĬĪŉĔĕƟŀĴŌĸįŌƟĮƙĺĵ: ŏĴŊŗŀıĭįŌƟĮƙĺĵĪňŗœħƟĶńĭĔŅĶĺŇĬŇěĜńĵĺƞŅŏĮƦĬőĶėœĕƟĴŅĸŅŏĶňĵȮ
ŏěƟŅľĬƟŅĪňŗěŃĭńĬĪŉĔĕƟŀĴŌĸŏĕƟŅĽŌƞĶŃĭĭĳŅĵŒĬȮ24 ĝńŗĺőĴĚ  
2.4.3.2 ĔŅĶĽŀĭĽĺĬŐĸŃĨŇħĨŅĴ: ĳŅĵŒĬȮ3 ĺńĬȮěŃĴňĔŅĶĽŀĭĽĺĬįŌƟĮƙĺĵŐĸŃŐľĸƞĚĪňŗĴŅĕŀĚ
ĔŅĶĨŇħŏĝŊŘŀȮĶĺĴĩŉĚĔŅĶĨĶĺěĽŀĭıŊŘĬĪňŗĪňŗįŌƟĮƙĺĵŀŅĻńĵľĶŊŀŏħŇĬĪŅĚœĮ 
2.4.3.3 ĔŅĶħŜŅŏĬŇĬĴŅĨĶĔŅĶėĺĭėŋĴ: ĳŅĵŒĬȮ7 ĺńĬȮěŃĴňĔŅĶħŜŅŏĬŇĬĴŅĨĶĔŅĶėĺĭėŋĴŐĸŃ
ĮƚŀĚĔńĬĔŅĶŐıĶƞĶŃĭŅħȮŏĝƞĬȮĔŅĶıƞĬĽŅĶŏėĴňȮĔŅĶŐěĔĴŋƟĚĝŋĭĽŅĶŏėĴňȮŐĸŃĔŅĶŒľƟėĺŅĴĶŌƟŐĔƞ
ĮĶŃĝŅĝĬŒĬıŊŘĬĪňŗ 

2.4.3.4 ĔŅĶĨŇħĨŅĴŐĸŃĮĶŃŏĴŇĬįĸ: ĶŃĭĭěŃĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĚŅĬŐĸŃĮĶŃŏĴŇĬ
ĮĶŃĽŇĪīŇĳŅıĕŀĚĴŅĨĶĔŅĶĪňŗĬŜŅœĮŒĝƟȮŏıŊŗŀĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬŒĬŀĬŅėĨ 
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2.4.4 ĕƟŀħňĕŀĚĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢ 

2.4.4.1 ĔŅĶŏĕƟŅĩŉĚĕƟŀĴŌĸŐĭĭŏĶňĵĸœĪĴƢ ĝƞĺĵŒľƟľĬƞĺĵĚŅĬĽŅĴŅĶĩĨŇħĨŅĴĽĩŅĬĔŅĶĦƢœħƟĪńĬĪň 
2.4.4.2 ĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĪňŗĴňĮĶŃĽŇĪīŇĳŅı  ĶŃĭĭĽŅĴŅĶĩĽĶƟŅĚĶŅĵĚŅĬŐĸŃĔĶŅĲĪňŗĝƞĺĵŒĬ
ĔŅĶĨńħĽŇĬŒě 
2.4.4.3 ĔŅĶĽĬńĭĽĬŋĬĔŅĶĺŅĚŐįĬ  ĕƟŀĴŌĸěŅĔĶŃĭĭĝƞĺĵŒĬĔŅĶĺŅĚŐįĬŐĸŃĮĶŃŏĴŇĬįĸĔŅĶ
ħŜŅŏĬŇĬĚŅĬ 

2.4.5 ĕƟŀěŜŅĔńħĕŀĚĶŃĭĭĴŅĸŅŏĶňĵŀŀĬœĸĬƢ 
2.4.5.1 ėĺŅĴěŜŅŏĮƦĬŒĬĔŅĶİƗĔŀĭĶĴ  ŏěƟŅľĬƟŅĪňŗĪňŗŏĔňŗĵĺĕƟŀĚĨƟŀĚœħƟĶńĭĔŅĶİƗĔŀĭĶĴŏıŊŗŀŒĝƟĚŅĬ
ĶŃĭĭŀĵƞŅĚĩŌĔĨƟŀĚ 
2.4.5.2 ĔŅĶıŉŗĚıŅőėĶĚĽĶƟŅĚıŊŘĬģŅĬ  ĶŃĭĭĨƟŀĚĔŅĶĔŅĶŏĝŊŗŀĴĨƞŀŀŇĬŏĪŀĶƢŏĬŖĨĪňŗŏĽĩňĵĶŐĸŃ
ŀŋĮĔĶĦƢĪňŗŏľĴŅŃĽĴ 
2.4.5.3 ėĺŅĴĪƟŅĪŅĵŒĬĔŅĶĭŌĶĦŅĔŅĶĕƟŀĴŌĸ  ĔŅĶĶĺĴĕƟŀĴŌĸěŅĔŐľĸƞĚĨƞŅĚȮŕȮŀŅěĴňėĺŅĴ
ĞńĭĞƟŀĬŐĸŃĨƟŀĚĔŅĶĔŅĶěńħĔŅĶĪňŗħň 

2.5  ĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ&Geographic information system; GIS) (Wikipedia, 
2021) 

2.5.1 ėĺŅĴľĴŅĵĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ 

   ĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ (Geographic information system, GIS) ėŊŀȮĔĶŃĭĺĬĔŅĶ
ĪŜŅĚŅĬŏĔňŗĵĺĔńĭĕƟŀĴŌĸŏĝŇĚıŊŘĬĪňŗ (spatial data) ħƟĺĵĶŃĭĭėŀĴıŇĺŏĨŀĶƢ őħĵĔŅĶĔŜŅľĬħĕƟŀĴŌĸŏĝŇĚĭĶĶĵŅĵľĶŊŀ
ĕƟŀĴŌĸėŋĦĸńĔļĦŃȮ&attribute data) ŐĸŃĽŅĶĽĬŏĪĻ ŏĝƞĬȮĪňŗŀĵŌƞȮĭƟŅĬŏĸĕĪňŗȮĪňŗĴňėĺŅĴĽńĴıńĬīƢĔńĭĨŜŅŐľĬƞĚŒĬŏĝŇĚ
ıŊŘĬĪňŗȮ&spatial data) ŏĝƞĬȮĨŜŅŐľĬƞĚĭƟŅĬȮĩĬĬȮŐĴƞĬŘŜŅȮłĸłȮŒĬĶŌĮĕŀĚĨŅĶŅĚĕƟŀĴŌĸȮŐĸŃģŅĬĕƟŀĴŌĸȮȮĮĶŃĔŀĭħƟĺĵ
ĝŋħĕŀĚŏėĶŊŗŀĚĴŊŀĪňŗĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĔŖĭĶĺĭĶĺĴȮĮĶńĭĮĶŋĚŐĸŃĔŅĶĽŊĭėƟĬĕƟŀĴŌĸȮŏıŊŗŀěńħŏĨĶňĵĴȮĮĶńĭŐĨƞĚȮ
ĺŇŏėĶŅŃľƢŐĸŃĔŅĶŐĽħĚįĸĕƟŀĴŌĸŏĝŇĚıŊŘĬĪňŗȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĨŅĴĺńĨĩŋĮĶŃĽĚėƢĔŅĶŒĝƟĚŅĬȮĞŉŗĚĶŌĮŐĭĭŐĸŃ
ėĺŅĴĽńĴıńĬīƢĕŀĚĕƟŀĴŌĸŏĝŇĚıŊŘĬĪňŗĪńŘĚľĸŅĵȮěŃĽŅĴŅĶĩĬŜŅĴŅĺŇŏėĶŅŃľƢħƟĺĵȮGIS ŒľƟĽŊŗŀėĺŅĴľĴŅĵŒĬŏĶŊŗŀĚĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪňŗĽńĴıńĬīƢĔńĭĝƞĺĚŏĺĸŅœħƟȮŏĝƞĬȮĔŅĶŐıĶƞĕĵŅĵĕŀĚőĶėĶŃĭŅħȮȮĔŅĶŏėĸŊŗŀĬĵƟŅĵĩŇŗĬģŅĬȮȮĔŅĶĭŋĔĶŋĔ
ĪŜŅĸŅĵȮȮĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĔŅĶŒĝƟıŊŘĬĪňŗĕƟŀĴŌĸŏľĸƞŅĬňŘȮŏĴŊŗŀĮĶŅĔĢĭĬŐįĬĪňŗĪŜŅŒľƟĽŅĴŅĶĩŐĮĸȮĽŊŗŀėĺŅĴľĴŅĵȮ
ŐĸŃĬŜŅœĮŒĝƟĚŅĬœħƟĚƞŅĵ 

   ĕƟŀĴŌĸŒĬȮGIS ĪńŘĚĕƟŀĴŌĸŏĝŇĚıŊŘĬĪňŗŐĸŃĕƟŀĴŌĸŏĝŇĚĭĶĶĵŅĵȮĽŅĴŅĶĩŀƟŅĚŀŇĚĩŉĚĨŜŅŐľĬƞĚĪňŗĴňŀĵŌƞěĶŇĚ
ĭĬıŊŘĬőĸĔœħƟőħĵŀŅĻńĵĶŃĭĭıŇĔńħĪŅĚĳŌĴŇĻŅĽĨĶƢ (geocode) ĞŉŗĚěŃĽŅĴŅĶĩŀƟŅĚŀŇĚœħƟĪńŘĚĪŅĚĨĶĚŐĸŃĪŅĚŀƟŀĴȮ
ĕƟŀĴŌĸŒĬȮGIS ĪňŗŀƟŅĚŀŇĚĔńĭıŊŘĬįŇĺőĸĔőħĵĨĶĚȮľĴŅĵĩŉĚȮĕƟŀĴŌĸĪňŗĴňėƞŅıŇĔńħľĶŊŀĴňĨŜŅŐľĬƞĚěĶŇĚĭĬıŊŘĬőĸĔľĶŊŀŒĬ
ŐįĬĪňŗȮŏĝƞĬȮĨŜŅŐľĬƞĚŀŅėŅĶȮĩĬĬȮłĸłȮĽŜŅľĶńĭĕƟŀĴŌĸȮGIS ĪňŗěŃŀƟŅĚŀŇĚĔńĭĕƟŀĴŌĸĭĬıŊŘĬőĸĔœħƟőħĵĪŅĚŀƟŀĴœħƟŐĔƞȮ
ĕƟŀĴŌĸĕŀĚĭƟŅĬȮ&ĶĺĴĩŉĚĭƟŅĬŏĸĕĪňŗ Ğŀĵ ŏĕĨ ŐĕĺĚ ěńĚľĺńħ ŐĸŃĶľńĽœĮĶļĦňĵƢ) őħĵěŅĔĕƟŀĴŌĸĪňŗŀĵŌƞȮŏĶŅĽŅĴŅĶĩ
ĪĶŅĭœħƟĺƞŅĭƟŅĬľĸńĚĬňŘĴňĨŜŅŐľĬƞĚŀĵŌƞȮĦȮĪňŗŒħĭĬıŊŘĬőĸĔȮŏĬŊŗŀĚěŅĔĭƟŅĬĪŋĔľĸńĚěŃĴňĪňŗŀĵŌƞœĴƞĞŘŜŅĔńĬ 

 

https://th.wikipedia.org/w/index.php?title=%E0%B8%82%E0%B9%89%E0%B8%AD%E0%B8%A1%E0%B8%B9%E0%B8%A5%E0%B9%80%E0%B8%8A%E0%B8%B4%E0%B8%87%E0%B8%9E%E0%B8%B7%E0%B9%89%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%AA%E0%B8%99%E0%B9%80%E0%B8%97%E0%B8%A8
https://th.wikipedia.org/wiki/%E0%B8%90%E0%B8%B2%E0%B8%99%E0%B8%82%E0%B9%89%E0%B8%AD%E0%B8%A1%E0%B8%B9%E0%B8%A5
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%B2%E0%B8%94
https://th.wikipedia.org/w/index.php?title=%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%84%E0%B8%A5%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%99%E0%B8%A2%E0%B9%89%E0%B8%B2%E0%B8%A2%E0%B8%96%E0%B8%B4%E0%B9%88%E0%B8%99%E0%B8%90%E0%B8%B2%E0%B8%99&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%B0%E0%B8%9A%E0%B8%9A%E0%B8%9E%E0%B8%B4%E0%B8%81%E0%B8%B1%E0%B8%94%E0%B8%97%E0%B8%B2%E0%B8%87%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/w/index.php?title=%E0%B8%8B%E0%B8%AD%E0%B8%A2&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%82%E0%B8%95
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%82%E0%B8%A7%E0%B8%87
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B1%E0%B8%87%E0%B8%AB%E0%B8%A7%E0%B8%B1%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B8%A3%E0%B8%AB%E0%B8%B1%E0%B8%AA%E0%B9%84%E0%B8%9B%E0%B8%A3%E0%B8%A9%E0%B8%93%E0%B8%B5%E0%B8%A2%E0%B9%8C
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2.5.2 ŀĚėƢĮĶŃĔŀĭĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ  

   ŀĚėƢĮĶŃĔŀĭľĸńĔĕŀĚĶŃĭĭȮGIS ěńħŐĭƞĚŀŀĔŏĮƦĬȮ5 ĽƞĺĬŒľĠƞȮŕȮėŊŀȮŀŋĮĔĶĦƢėŀĴıŇĺŏĨŀĶƢȮ
&hardware) őĮĶŐĔĶĴȮ&software) ĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬȮ&methods) ĕƟŀĴŌĸȮ&data) ŐĸŃĭŋėĸŅĔĶȮ&people) 
őħĵĴňĶŅĵĸŃŏŀňĵħĕŀĚŐĨƞĸŃŀĚėƢĮĶŃĔŀĭħńĚĨƞŀœĮĬňŘ 

2.5.2.1 ŀŋĮĔĶĦƢėŀĴıŇĺŏĨŀĶƢ &hardware) ėŊŀȮŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢĶĺĴœĮĩŉĚŀŋĮĔĶĦƢĨƞŀıƞĺĚ
ĨƞŅĚȮŕȮŏĝƞĬ ħŇěŇœĪŏĞŀĶƢ ĽŐĔĬŏĬŀĶƢ ŏėĶŊŗŀĚıŇĴıƢ ľĶŊŀŀŊŗĬȮŕȮŏıŊŗŀŒĝƟŒĬĔŅĶĬŜŅŏĕƟŅĕƟŀĴŌĸȮ
ĮĶŃĴĺĸįĸȮŐĽħĚįĸȮŐĸŃįĸŇĨįĸĸńıīƢĕŀĚĔŅĶĪŜŅĚŅĬ 

2.5.2.2 őĮĶŐĔĶĴ &software) ėŊŀĝŋħĕŀĚėŜŅĽńŗĚĽŜŅŏĶŖěĶŌĮȮŏĝƞĬȮőĮĶŐĔĶĴȮArc/Info, MapInfo 
łĸłȮĞŉŗĚĮĶŃĔŀĭħƟĺĵĲƤĚĔƢĝńĬȮĔŅĶĪŜŅĚŅĬŐĸŃŏėĶŊŗŀĚĴŊŀĪňŗěŜŅŏĮƦĬĨƞŅĚȮŕȮĽŜŅľĶńĭĬŜŅŏĕƟŅŐĸŃ
ĮĶńĭŐĨƞĚĕƟŀĴŌĸ, ěńħĔŅĶĶŃĭĭģŅĬĕƟŀĴŌĸ, ŏĶňĵĔėƟĬ, ĺŇŏėĶŅŃľƢ ŐĸŃȮěŜŅĸŀĚĳŅı 

2.5.2.3 ĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬȮ&methods) ėŊŀĺŇīňĔŅĶĪňŗŀĚėƢĔĶĬńŘĬȮŕȮĬŜŅŏŀŅĶŃĭĭȮGIS œĮŒĝƟĚŅĬ
őħĵŐĨƞĸŃĶŃĭĭŐĨƞĸŃŀĚėƢĔĶĵƞŀĴĴňėĺŅĴŐĨĔĨƞŅĚĔńĬŀŀĔœĮȮĜŃĬńŘĬįŌƟĮĢŇĭńĨŇĚŅĬĨƟŀĚŏĸŊŀĔ
ĺŇīňĔŅĶŒĬĔŅĶěńħĔŅĶĔńĭĮƤĠľŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħĽŜŅľĶńĭĕŀĚľĬƞĺĵĚŅĬĬńŘĬȮŕȮŏŀĚ 

2.5.2.4 ĕƟŀĴŌĸȮ&data) ėŊŀĕƟŀĴŌĸĨƞŅĚȮŕȮĪňŗěŃŒĝƟŒĬĶŃĭĭ GIS ŐĸŃĩŌĔěńħŏĔŖĭŒĬĶŌĮŐĭĭĕŀĚ
ģŅĬĕƟŀĴŌĸȮőħĵœħƟĶńĭĔŅĶħŌŐĸěŅĔĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸľĶŊŀ DBMS ĕƟŀĴŌĸěŃŏĮƦĬ
ŀĚėƢĮĶŃĔŀĭĪňŗĽŜŅėńĠĶŀĚĸĚĴŅěŅĔĭŋėĸŅĔĶ 

2.5.2.5 ĭŋėĸŅĔĶȮ&people) ėŊŀȮįŌƟĮĢŇĭńĨŇĚŅĬĞŉŗĚŏĔňŗĵĺĕƟŀĚĔńĭĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮŏĝƞĬȮ
įŌƟĬŜŅŏĕƟŅĕƟŀĴŌĸȮĝƞŅĚŏĪėĬŇėȮįŌƟħŌŐĸĶŃĭĭģŅĬĕƟŀĴŌĸȮįŌƟŏĝňŗĵĺĝŅĠĽŜŅľĶńĭĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ
įŌƟĭĶŇľŅĶĞŉŗĚĨƟŀĚŒĝƟĕƟŀĴŌĸŒĬĔŅĶĨńħĽŇĬŒěȮĭŋėĸŅĔĶěŃŏĮƦĬŀĚėƢĮĶŃĔŀĭĪňŗĽŜŅėńĠĪňŗĽŋħŒĬĶŃĭĭȮ
GIS ŏĬŊŗŀĚěŅĔĩƟŅĕŅħĭŋėĸŅĔĶȮĕƟŀĴŌĸĪňŗĴňŀĵŌƞĴŅĔĴŅĵĴľŅĻŅĸĬńŘĬȮĔŖěŃŏĮƦĬŏıňĵĚĕĵŃœĴƞĴňėŋĦėƞŅ
ŒħŏĸĵŏıĶŅŃœĴƞœħƟĩŌĔĬŜŅœĮŒĝƟĚŅĬȮŀŅěěŃĔĸƞŅĺœħƟĺƞŅȮĩƟŅĕŅħĭŋėĸŅĔĶĔŖěŃœĴƞĴňĶŃĭĭȮGIS 

2.5.3 ĕńŘĬĨŀĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ  

  ȮȮȮȮȮȮȮĕńŘĬĨŀĬĔĶŃĭĺĬĔŅĶĪŜŅĚŅĬĕŀĚĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ ĽŅĴŅĶĩŐĭƞĚŀŀĔœħƟȮ5 ĕńŘĬĨŀĬȮħńĚĬňŘ 

2.5.3.1 ĕńŘĬĨŀĬĬŜŅŏĕƟŅĕƟŀĴŌĸȮ&Data input) ĔƞŀĬĪňŗĕƟŀĴŌĸĪŅĚĳŌĴŇĻŅĽĨĶƢěŃĩŌĔŒĝƟĚŅĬœħƟŒĬ
ĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢȮĕƟŀĴŌĸěŃĨƟŀĚœħƟĶńĭĔŅĶŐĮĸĚȮŒľƟĴŅŀĵŌƞŒĬĶŌĮŐĭĭĕŀĚĕƟŀĴŌĸȮŏĝŇĚ
ĨńĺŏĸĕȮ&digital format) ŏĽňĵĔƞŀĬȮŏĝƞĬȮěŅĔŐįĬĪňŗĔĶŃħŅļœĮĽŌƞĕƟŀĴŌĸŒĬȮĶŌĮŐĭĭħŇěŇĨŀĸľĶŊŀ
ŐĲƚĴĕƟŀĴŌĸĭĬŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĬŜŅŏĕƟŅŏĝƞĬȮDigitizer Scanner ľĶŊŀȮ
Keyboard ŏĮƦĬĨƟĬ 

2.5.3.2 ĕńŘĬĨŀĬěńħĔŅĶĕƟŀĴŌĸ ĔŅĶĮĶńĭŐĨƞĚĕƟŀĴŌĸȮ&manipulation) ĕƟŀĴŌĸĪňŗœħƟĶńĭŏĕƟŅĽŌƞĶŃĭĭ
ĭŅĚŀĵƞŅĚěŜŅŏĮƦĬĨƟŀĚœħƟĶńĭĔŅĶĮĶńĭŐĨƞĚŒľƟŏľĴŅŃĽĴĔńĭĚŅĬȮŏĝƞĬȮĕƟŀĴŌĸĭŅĚŀĵƞŅĚĴňĕĬŅħȮľĶŊŀ
ĽŏĔĸȮ&scale) ĪňŗŐĨĔĨƞŅĚĔńĬȮľĶŊŀŒĝƟĶŃĭĭıŇĔńħŐįĬĪňŗĪňŗŐĨĔĨƞŅĚĔńĬȮĕƟŀĴŌĸŏľĸƞŅĬňŘěŃĨƟŀĚœħƟĶńĭ
ĔŅĶĮĶńĭŒľƟŀĵŌƞŒĬȮĶŃħńĭŏħňĵĺĔńĬŏĽňĵĔƞŀĬ 
2.5.3.3 ĔŅĶĭĶŇľŅĶĕƟŀĴŌĸȮ&management) ĶŃĭĭěńħĔŅĶģŅĬĕƟŀĴŌĸľĶŊŀ DBMS ěŃĩŌĔ
ĬŜŅĴŅŒĝƟŒĬĔŅĶĭĶŇľŅĶĕƟŀĴŌĸŏıŊŗŀĔŅĶĪŜŅĚŅĬĪňŗĴňĮĶŃĽŇĪīŇĳŅıŒĬĶŃĭĭȮGIS DBMS ĪňŗœħƟĶńĭĔŅĶ

https://th.wikipedia.org/wiki/%E0%B8%94%E0%B8%B4%E0%B8%88%E0%B8%B4%E0%B9%84%E0%B8%97%E0%B9%80%E0%B8%8B%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B9%81%E0%B8%81%E0%B8%99%E0%B9%80%E0%B8%99%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B7%E0%B9%88%E0%B8%AD%E0%B8%87%E0%B8%9E%E0%B8%B4%E0%B8%A1%E0%B8%9E%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%A7%E0%B8%B4%E0%B9%80%E0%B8%84%E0%B8%A3%E0%B8%B2%E0%B8%B0%E0%B8%AB%E0%B9%8C
https://th.wikipedia.org/wiki/GIS
https://th.wikipedia.org/wiki/DBMS
https://th.wikipedia.org/wiki/DBMS
https://th.wikipedia.org/wiki/DBMS
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ŏĝŊŗŀĩŊŀŐĸŃĬŇĵĴŒĝƟĔńĬŀĵƞŅĚĔĺƟŅĚĕĺŅĚĪňŗĽŋħėŊŀ DBMS ŐĭĭȮRelational ľĶŊŀĶŃĭĭěńħĔŅĶ
ģŅĬĕƟŀĴŌĸŐĭĭĽńĴıńĪīƢȮ&RDBMS) ĞŉŗĚĴňľĸńĔĔŅĶĪŜŅĚŅĬıŊŘĬģŅĬȮħńĚĬňŘėŊŀȮĕƟŀĴŌĸěŃĩŌĔěńħŏĔŖĭȮ
ŒĬĶŌĮĕŀĚĨŅĶŅĚľĸŅĵȮŕȮĨŅĶŅĚ 

2.5.3.4 ĔŅĶŏĶňĵĔėƟĬŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ&query and analysis) ŏĴŊŗŀĶŃĭĭȮGIS ĴňėĺŅĴ
ıĶƟŀĴŒĬŏĶŊŗŀĚĕŀĚĕƟŀĴŌĸŐĸƟĺȮĕńŘĬĨŀĬĨƞŀœĮȮėŊŀȮĔŅĶĬŜŅĕƟŀĴŌĸŏľĸƞŅĬňŗĴŅŒĝƟŒľƟŏĔŇħȮĮĶŃőĵĝĬƢȮ
ŏĝƞĬȮŒėĶėŊŀŏěƟŅĕŀĚĔĶĶĴĽŇĪīŇśŒĬĪňŗħŇĬįŊĬĪňŗĨŇħĔńĭőĶĚŏĶňĵĬ ŏĴŊŀĚĽŀĚŏĴŊŀĚĬňŘĴňĶŃĵŃľƞŅĚĔńĬĔňŗ
ĔŇőĸŏĴĨĶ ħŇĬĝĬŇħŒħĭƟŅĚĪňŗŏľĴŅŃĽŜŅľĶńĭĮĸŌĔŀƟŀĵ ľĶŊŀȮĨƟŀĚĴňĔŅĶĽŀĭĩŅĴŀĵƞŅĚĚƞŅĵȮŕȮŏĝƞĬȮĝňŘ
ŏĴŅĽƢœĮŒĬĭĶŇŏĺĦĪňŗĨƟŀĚĔŅĶŐĸƟĺŏĸŊŀĔȮ&point and click) ŏıŊŗŀĽŀĭĩŅĴľĶŊŀŏĶňĵĔėƟĬĕƟŀĴŌĸȮ
ĬŀĔěŅĔĬňŘĶŃĭĭȮGIS ĵńĚĴňŏėĶŊŗŀĚĴŊŀŒĬĔŅĶĺŇŏėĶŅŃľƢȮŏĝƞĬȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĮĶŃĴŅĦėƞŅȮ
&proximity ľĶŊŀȮbuffer) ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĞƟŀĬȮ&overlay analysis) ŏĮƦĬĨƟĬȮ 

2.5.3.5  ĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸȮ&visualization) ěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĔėƟĬŐĸŃĺŇŏėĶŅŃľƢĕƟŀĴŌĸȮ
įĸĸńıīƢĪňŗœħƟěŃŀĵŌƞŒĬĶŌĮĕŀĚĨńĺŏĸĕľĶŊŀĨńĺŀńĔļĶȮĞŉŗĚĵŅĔĨƞŀĔŅĶĨňėĺŅĴľĴŅĵľĶŊŀĪŜŅėĺŅĴ
ŏĕƟŅŒěȮĔŅĶĬŜŅŏĽĬŀĕƟŀĴŌĸĪňŗħňȮŏĝƞĬȮĔŅĶŐĽħĚĝŅĶƢĨȮ&chart) ŐĭĭȮ2 ĴŇĨŇȮľĶŊŀȮ3 ĴŇĨŇȮĶŌĮĳŅı
ěŅĔĽĩŅĬĪňŗěĶŇĚȮĳŅıŏėĸŊŗŀĬœľĺȮŐįĬĪňŗȮľĶŊŀŐĴƟĔĶŃĪńŗĚĶŃĭĭĴńĸĨŇĴňŏħňĵ ĽŊŗŀĨƞŅĚȮŕȮŏľĸƞŅĬňŘěŃ
ĪŜŅŒľƟįŌƟŒĝƟŏĕƟŅŒěėĺŅĴľĴŅĵŐĸŃĴŀĚĳŅıĕŀĚįĸĸńıīƢĪňŗĔŜŅĸńĚĬŜŅŏĽĬŀœħƟħňĵŇŗĚĕŉŘĬŀňĔ 

2.5.4 ĸńĔļĦŃĕƟŀĴŌĸŒĬĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢ 

   őĸĔĴňėĺŅĴĽĸńĭĞńĭĞƟŀĬĴŅĔŏĔŇĬĔĺƞŅĪňŗěŃŏĔŖĭĕƟŀĴŌĸĪńŘĚľĴħŏĔňŗĵĺĔńĭőĸĔœĺƟŒĬĶŌĮĕƟŀĴŌĸħƟĺĵ
ĶŃĭĭėŀĴıŇĺŏĨŀĶƢ ěŉĚĨƟŀĚŏĮĸňŗĵĬĮĶŅĔĢĔŅĶĦƢĭĬ įŇĺőĸĔěńħŏĔŖĭŒĬĶŌĮĕŀĚĨńĺŏĸĕŏĝŇĚĶľńĽȮ&digital form) őħĵ
ŐĪĬĮĶŅĔĢĔŅĶĦƢŏľĸƞŅĬńŘĬħƟĺĵĸńĔļĦŃĪŅĚĳŌĴŇĻŅĽĨĶƢĪňŗŏĶňĵĔĺƞŅĲƖŏěŀĶƢȮ&feature) 

2.5.5 ĮĶŃŏĳĪĕŀĚėŋĦĸńĔļĦŃ 

   ĮĶŃŏĳĪĕŀĚėŋĦĸńĔļĦŃĕŀĚGISȮĸńĔļĦŃĪŅĚĳŌĴŇĻŅĽĨĶƢĪňŗŏĮƦĬĨńĺŐĪĬĕŀĚĮĶŅĔĢĔŅĶĦƢĪŅĚ
ĳŌĴŇĻŅĽĨĶƢĭĬőĸĔŐįĬĪňŗĔĶŃħŅļĭńĬĪŉĔĨŜŅŐľĬƞĚĪŅĚĳŌĴŇĻŅĽĨĶƢŐĸŃŐĪĬĽŇŗĚĨƞŅĚ ŕȮĭĬőĸĔĪňŗŏĮƦĬĸŅĵŏĽƟĬŐĸŃ
ıŊŘĬĪňŗħƟĺĵĽńĠĸńĔļĦƢŐĭĭ ěŋħ ŏĽƟĬ ıŊŘĬĪňŗŐĸŃĨńĺŀńĔļĶ ŒĬĶŃĭĭĽŅĶĽĬŏĪĻĳŌĴŇĻŅĽĨĶƢěŃŒĝƟȮfeature ĮĶŃŏĳĪ
ĨƞŅĚ ŕȮŒĬĔŅĶŐĪĬĮĶŅĔĢĔŅĶĦƢőħĵŐĭƞĚŀŀĔŏĮƦĬȮ3 ĔĸŋƞĴȮħńĚĬňŘ 

1) ěŋħ (point) 
2) ŏĽƟĬ (line) 
3) őıĸňĔŀĬ (polygon) 

 

 

 

https://th.wikipedia.org/wiki/DBMS
https://th.wikipedia.org/w/index.php?title=RDBMS&action=edit&redlink=1
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%A3%E0%B8%87%E0%B9%80%E0%B8%A3%E0%B8%B5%E0%B8%A2%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%A1%E0%B8%B1%E0%B8%A5%E0%B8%95%E0%B8%B4%E0%B8%A1%E0%B8%B5%E0%B9%80%E0%B8%94%E0%B8%B5%E0%B8%A2
https://th.wikipedia.org/wiki/%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%9C%E0%B8%B4%E0%B8%A7%E0%B9%82%E0%B8%A5%E0%B8%81
https://th.wikipedia.org/wiki/%E0%B8%A0%E0%B8%B9%E0%B8%A1%E0%B8%B4%E0%B8%A8%E0%B8%B2%E0%B8%AA%E0%B8%95%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B8%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B8%9E%E0%B8%B7%E0%B9%89%E0%B8%99%E0%B8%97%E0%B8%B5%E0%B9%88
https://th.wikipedia.org/wiki/%E0%B8%95%E0%B8%B1%E0%B8%A7%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B8%A9%E0%B8%A3
https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%B8%E0%B8%94
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AA%E0%B9%89%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%82%E0%B8%9E%E0%B8%A5%E0%B8%B5%E0%B8%81%E0%B8%AD%E0%B8%99



