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Abstract

PM2.5 has become a severe environmental and health issue in Thailand, a significant
component of air pollution. This research aims to investigate PM2.5, cloud properties, and rain
in the tropical over Thailand. Cloud model (CM1) is developed to examine cloud formation
during high PM2.5 concentrations. PM2.5 data are obtained from the Pollution Control
Department. Cloud properties are Cloud effective radius (CER), Cloud fraction (CF), Liquid water
path (LWP), Cloud top temperature (CTT), Cloud top pressure (CTP), and Cloud optical
thickness (COT) which obtained from Terra/Aqua MODIS. PM2.5, cloud properties, and rain
changed over time and spatial. In addition, high PM2.5 values were observed during the winter
to summer months (November to April), while low PM2.5 values were found during the rainy
season (June to August). The rainfall increased during the rainy season and decreased from
winter to summer. Significantly, the raining cloud properties consisted of CF>0.60, CER>13um,
CTT<-35°C, and CTP<300 hPa. The day when the PM2.5 was found to exceed the standard
value and found raining clouds with rain can be divided by region as follows. In the central
area, PM2.5 exceeded the standard of 1,667 days, PM2.5 exceeded the standard level and
found rain clouds were 7 8 days, and PM2.5 exceeded the standard level and found rain
clouds with rain were 11 days. In the North area, PM2.5 exceeded the standard of 2,101 days,
PM2.5 exceeded the standard level and found rain clouds were 58 days, and PM2.5 exceeded
the standard level and found rain clouds with rain were 6 days. In the Northeast area, PM2.5
exceeded the standard of 728 days, PM2.5 exceeded the standard level and found rain clouds
were 32 days, and PM2.5 exceeded the standard level and found rain clouds with rain were7
days. In the South area, PM2.5 exceeded the standard of 18 days, PM2.5 exceeded the
standard level and found rain clouds were 3 days, and PM2.5 exceeded the standard level
and found rain clouds with rain were 3 days. Interestingly, rain clouds were found in almost
risky areas of Thailand during higsh PM2.5 concentrations. CM1 was applied to investigate cloud
formation. Input data in the CM1 program were upper air observation data obtained from the
Thai Meteorological Department. The formation of clouds and direction of air masses'
movement were developed. So that agencies responsible for air quality in each province can

analyze the air quality and cloud properties daily. This results in solving the problem of PM2.5
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on time, so the information from this research can be utilized as a basis for further support to

relevant organizations.
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