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ABSTRACT

PM10 aerosol was collected during two periods between February and April of 

dry season 2010 at urban, suburban and mountain sites in Chiang Mai basin, Thailand. 

Characteristics and provenance of water-soluble inorganic species, carboxylic acids, 

anhydrosugars and sugar alcohols in PM10 were investigated. Concentrations of 

inorganic and organic species in PM10 aerosol at urban site are always higher than at 

suburban and mountain sites, indicating that more sources were transported to urban 

area. Acetic acid was the most abundant monocarboxylic acids, followed by formic 

acid. Oxalic acid was the dominant dicarboxylic acid species during both periods. 

Concentration of carboxylic acids during the PM10 episode was higher than that 

during non-episodic pollution. Carboxylic acids with a peak at daytime during the 

PM10 episode indicate that carboxylic acids are formed by photochemical reaction 

and/or are emitted directly by fossil fuels and biomass burning processes. 

Levoglucosan (Levo) and arabitol were the most dominant anhydrosugar and sugar 

alcohol, respectively, the ratios of levoglucosan to PM10 in forest fire are 0.53-1.59% 

by PM10 mass. High concentration of levoglucosan was found at nighttime in both 

periods, indicating that biomass burning contributed during nighttime. Mass ratio of 

acetic to formic acids (A/F) > 1 is often used to demonstrate the primary source by 

wood burning or vehicular emission. This study showed that the contribution of 

primary sources caused from biomass burning. Moreover, the ratios of M/S in the 

range of 0.81-1.72 during both periods indicated there exists simultaneously the 

impaction of primary traffic-related emissions and secondary photochemical pollution 

on Chiang Mai ambient environment. The discriminator ratios of biomass burning
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reported here are 0.70-2.68 of K/Levo, 5.73-69.48 of Levo/Mannosan. Levoglucosan 

was found to be the most useful marker for biomass burning emitted from forest fire 

event in the mountain around Chiang Mai basin. The most significant contribution to 

PM10 in Chiang Mai basin was the photochemical formation of secondary aerosols 

and primary source from biomass burning contributed by hardwood and softwood of 

leaves/bark trees. 
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