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Table S1. Selected air pollution studies in Greater Bangkok. 

Study Period Key Findings 

Source apportionment by 
Chuersuwan et al. (2008) [1] 

February 2002–

January 2003 

Non-season specific: 

At roadside sites, traffics and biomass burning are two main 

sources of both PM10 and PM2.5. At residential sites, same as 

the roadside sites for PM10 but biomass burning and as main 

sources for PM2.5. 

Source apportionment by 
Wimolwattanapun et al. 

(2011) [2] 

January 2003–
December 2007 

Non-season specific: 
Traffic emission and biomass burning are the main sources 
of PM2.5. Dust soil and construction soil are those of coarse 
PM mode. 

Source identification by 
chemical characterization of 

carbonaceous aerosols by 
ChooChuay et al. (2020) [3] 

August 2017–
March 2018 

Non-season specific: 
Traffic emission and biomass burning the main sources of 
PM2.5. 

Source apportionment by 
Narita et al. (2019) [4] 

September 
2015–March 

2017 

Traffic emission, biomass burning, and secondary inorganic 
aerosols are the main sources of PM2.5 in both dry and wet 
seasons. 

Source identification by 
analysis of carbonaceous 

aerosols by Phairuang et al. 
(2019) [5] 

August 2014–
July 2015 

Carbonaceous aerosols in ultrafine and fine particulate 
matter significantly contributed by open burning of 
agricultural residues within the study area and from nearby 
and remote regions, especially in the winter and the summer 
but a shift in air mass trajectories lessens the biomass 
burning contribution in the latter season. 

Source identification by 
analysis of carbonaceous 

aerosols by Dejchanchaiwong 
et al. (2020) [6] 

2017–2019 
(not 

continuous, 
only selected 

months) 

Similar to Phairuang at al. (2019) [5] but with the potential 
long-range transport of smoke haze from Cambodia in the 
winter. 

Source identification using 
trace metals by 

Kayee et al. (2020) [7] 

January–April 
2019 

Industries, coal/fossil-fuel combustion, traffics, and sea 
spray are the main sources of dry-season PM2.5. No 
significant contribution from biomass burning in the 
northern region was found. 

Industrial and power-plant 
emission inventory in 

Thailand by 
Pham et al. (2008) [8] 

2004 
The central and eastern regions have relatively large 
emissions. 

PM2.5 health risk by 
Thongthammachart et al. 

(2020) [9] 

January 2015–
December 2017 

Hazard quotient of PM2.5 becomes higher during 
December-February than in the other times of the year. 

PM2.5 and annual mortality by 
Fold et al. (2020) [10] 

January 2012–
December 2018 

Using BenMap-CE, premature mortality in Bangkok is 
reduced by about 2.3 times if the stricter annual PM2.5 
standard of the World Health Organization (WHO) are 
applied and complied with, as opposed to the Thai annual 
standard. 
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Figure S1. Daily PM2.5 variation at the three air quality stations by year: (a) 2015; (b) 2016; (c) 2017. 
The x-axis labels (J, F, M, ..., N, and D) denote the months of year. 
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(a) Pattern 0 (b) Pattern 1 

  

(c) Pattern 2 (d) Pattern 3 

Figure S2. Example surface charts in EP1 corresponding to the four synoptic patterns classified: (a) 
Pattern 0; (b) Pattern 1; (c) Pattern 2; (d) Pattern 3. 
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(a) Pattern 0 (b) Pattern 1 

  

(c) Pattern 2 (d) Pattern 3 

Figure S3. Example surface charts in EP2 corresponding to the four synoptic patterns classified: (a) 
Pattern 0; (b) Pattern 1; (c) Pattern 2; (d) Pattern 3. 
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Figure S4. Diurnal variation of PM2.5 and Obukhov length (L) during: (a) EP1 in 2015; (b) EP2 in 2017. 
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(a) EP2 in 2017 

Figure S5. Vertical migration of each individual daily 48-h back-trajectory: (a) EP1 in 2015; (b) EP2 in 
2017. 
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(a) EP1 in 2015 
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(b) EP2 in 2017 

Figure S6. Average daily active fire hotspots per pixel (0.5° by 0.5°): (a) EP1 in 2015; (b). EP2 in 2017. 
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