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Abstract

This study delved into the analysis of volatile organic compounds (VOCs) emissions and their impacts
within a rubber tree plantation in Northeastern Thailand throughout 2023. Samples were collected at
varying altitudes and during different seasons, revealing a spectrum of 100 VOCs, encompassing alkanes,
alkenes, terpenes, aromatics, and oxygenated VOCs. Principal Coordinate Analysis (PCoA) uncovered
distinct seasonal VOC profiles, with hydrocarbons peaking in summer and terpenes dominating during the
rainy season. Seasonal variations notably influenced VOC emissions, with a notable indication of vehicular
exhaust as a primary source during summer, inferred from the toluene/benzene ratio. Biogenic volatile
organic compounds (BVOCs) emissions were pervasive across all seasons and altitudes, registering
concentrations of 74.34 pg/m3, 68.23 pg/m3, and 18.23 ug/m3, respectively. Further examination assessed
the Secondary Organic Aerosol Potential (SOAP) and Ozone Formation Potential (OFP) of select VOC
species. SOAP concentrations were highest in summer (67.24 ug/m?3), followed by the rainy season (64.31
ug/m3) and winter (17.87 ug/m3). OFP concentrations exhibited a similar trend, peaking in summer
(377.87 ug/m3), followed by the rainy season (367.23 pg/m?3), and winter (139.39 pg/m3). Positive Matrix
Factorization (PMF) analysis elucidated the source apportionment of VOCs, attributing contributions to
four main sources: gasoline combustion (18.3%), microbial activity (38.6%), monoterpene emissions
during latex production (15.0%), and industrial sources (28.1%). The study underscored the potential
linkage between VOC emissions from rubber tree plantations and air quality in Northeastern Thailand,
emphasizing the pronounced influence of seasonal fluctuations over altitude variations, as determined by
the linear mixed effect (LMF) model. Overall, these findings shed light on the dynamic nature of VOC
emissions from rubber tree plantations and their implications for regional air quality management.
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