
Investigation of Local Emission Source Contribution to Haze Pollution in 
Ratchaburi, Thailand 

Sitthipong Pengjan 

The Joint Graduate School of Energy and Environment, King Mongkut’s University of Technology 
Thonburi, Bangkok, Thailand. Center of Excellence on Energy Technology and Environment, Ministry 
of Higher Education, Science, Research and Innovation, Bangkok, Thailand 

Author list (excluding presenting author) 

Agapol Junpen, Orachorn Kamnoet, Sebastien Bonnet, Savitri Garivait 

Abstract 

Thailand has been grappling with air pollution problems for over a decade. This issue is not limited to large 
cities like Bangkok and Chiang Mai but extends to medium and small towns such as Ratchaburi provinces. 
During the past few years, Ratchaburi was identified as one of the localities with the highest levels of air 
pollution in Thailand, more particularly due to its elevated concentrations of PM2.5. In this study, we first 
analyzed the profile and trends of air pollution in Ratchaburi using the monitoring data from 2015 through 
2023 to investigate the root cause of haze pollution. Then, we developed a high spatiotemporal emission 
inventory of Ratchaburi and its neighboring provinces to document emission sources that influence its air 
quality. The air quality monitoring data analysis results indicate that high values of PM2.5 24-h average 
concentration were observed annually during the dry season from November to April. The maximum 
PM2.5 24-h average concentration found from 2015 to 2023 can reach 138.38 µg/m3, more than three 
times higher than Thailand’s ambient air quality standards for PM2.5 24-h average. In addition, it was 
found that the PM2.5 ambient air concentration profile has a strong positive correlation with PM10 and 
a significant positive correlation with NOx and CO. On an annual basis, the critical emission source analysis 
revealed that the three top emitters of PM2.5 include agricultural waste open burning (47%), non-
industrial combustion plants (20%), and road transport (15%). For neighboring provinces, i.e., 
Kanchanaburi and Phetchaburi, it was found that agricultural waste open burning also constituted the 
primary PM2.5 emission source. Preliminary emission inventory analysis results showed that the 
significant crops subject to burning are paddy fields and sugarcane. The main expected outcome of the 
study is to support Ratchaburi’s local government in formulating air quality improvement policy 
measures.   
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IGAC Activities 

ACAM: Atmospheric Chemistry and the Asian Monsoon, AMIGO: Analysis of eMIssions usinG 
Observations, CATCH: the Cryosphere and Atmospheric Chemistry, CCMi: Chemistry Climate 
Model Initiative, GEIA: Global Emissions Initiative, MAP-AQ: Monitoring, Analysis and Prediction of 
Air Quality, PACES: Air Pollution in the Arctic: Climate, Environment, and Societies, TOAR: 



Tropospheric Ozone Assessment Report, Allin-Wayra: Small Sensors for Atmospheric Science, 
BBURNED: Biomass Burning Uncertainty: ReactioNs, Emissions and Dynamics 

IGAC Regional Working Groups 

MANGO: Monsoon Asia and Oceania Networking Group 


