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Abstract of Thesis

Fine particulate matter (PM;5) pollution constitutes a persistent environmental and public health challenge
across Thailand. Understanding source contributions is essential for effective policy development. This
dissertation utilized the WRF-CMAQ chemical transport model to perform a comprehensive assessment of PMs s
sources across Thailand’ s key receptor areas. Two distinct approaches were employed: the Brute Force Method
(BFM), which quantifies PMs5 sensitivity to emission perturbations via multiple comparative simulations
and the Integrated Source Apportionment Method (ISAM), which estimates direct contribution of emissions
using tagged tracers within a single simulation. The research established three core objectives: (1) to
quantify the overall contribution of open biomass burning (0OBB) in Southeast Asia to PMys level; (2) to
conduct a detailed nation-by-nation source apportionment of OBB using ISAM; and (3) to perform a sector-—
by—-sector source apportionment and sensitivity analysis of seven domestic anthropogenic sectors. The

research background and methodology are detailed in Chapters 1 and 2, respectively

Chapter 3 presented an assessment of contribution from OBB to PMs ;5 levels in 2019, using the BFM. In the
Northern province of Chiang Mai, OBB accounted for 49.1% of the annual average PM, s concentration, peaking
at 70.7% during the intense burning season in April. Conversely, the contribution in the Bangkok Metropolitan

Region (BMR) was substantially lower, at 13.1% with a seasonal peak of 35.5% in March.

Building upon these findings, Chapter 4 applied the ISAM to conduct a detailed, nation-by-nation source
apportionment of OBB emissions from Thailand and neighboring countries. The results revealed that
transboundary transport contributes more to PMs s than domestic burning in the Upper Northern Region. During
the peak burning period (Mar-Apr), OBB contributions reached up to 61.9% in the West Upper Northern sub-—
region, with Myanmar being the single largest source at 31.5%. While OBB did not contribute significantly
to PMs. 5 in the BMR on an annual basis, during peak months, the contribution from transboundary OBB increased

substantially, reaching up to 27%.

Finally, Chapter 5 provided a comprehensive assessment of domestic emission sectors across four receptor
regions: the Upper Northern Region, the BMR, Khon Kaen, and Saraburi. The dual approach of utilizing both
ISAM and BFM is essential for optimizing control strategies, especially for secondary PM, s where non—linear
atmospheric chemistry leads to differences between a source’ s direct contribution and its future reduction
potential. This analysis established that the “Other” sector, encompassing long-range transboundary and
natural emissions, was the dominant contributor across all sites, peaking at 62.7% in the Upper Northern
Region. Domestic source profiles were highly localized: OBB was the largest domestic source in the Upper
Northern Region, while the industrial, residential, and road transport sectors dominated the urban and
industrial areas, with the industrial sector in Saraburi contributing as much as 29.5%. The sensitivity
analysis on secondary inorganic aerosols revealed that Thai atmosphere is in an ammonia-rich regime,

justifying the need for policies that control acidic precursors (SO, and NO,) over NH; emissions

In conclusion, PMs s sources in Thailand are highly regional. Effective mitigation strategies require both
targeted domestic emission controls and international collaboration to effectively address both local and

transboundary pollution.
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