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Abstract 

This study evaluated exposure to fine and ultrafine particles across diverse micro-environments in Phnom 
Penh, Cambodia. Utilizing handheld particle counters and GPS-enabled devices, real-time measurements 
of particle size, concentration, and Lung Deposited Surface Area (LDSA) were conducted in various settings, 
including urban transport, tourist spots, beauty salons, university campuses, and rural areas during 
cooking activities. The research compared particle exposure levels between motorbike riders and bus 
passengers to understand the impact of open versus enclosed transport modes. Additionally, detailed 
assessments were made at a centrally located beauty salon focusing on high-emission tasks like hair 
dyeing, and at a university, to explore exposure variations during student activities. Geospatial analysis, 
facilitated by QGIS and OpenStreetMap, mapped exposure disparities by pinpointing specific locations 
and activities. Findings revealed pronounced exposure spikes during peak traffic times and within indoor 
environments associated with high particle emissions. Notably, motorbike riders experienced higher 
particle exposure compared to bus passengers, highlighting the influence of direct exposure to vehicular 
emissions. This preliminary research underscores the complexity of particle exposure in Phnom Penh and 
highlights the urgent need for customized air quality improvement strategies. The insights gained are 
pivotal for developing interventions that could significantly enhance urban and rural air quality in 
Cambodia, and prompt further investigation into the health implications of sustained exposure in highly 
polluted micro-environments. 
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