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Impact of Wind Velocity and PM2.5 Concentration in Urban Street Canyon
Through the Prospect of Bangkok Urban Geometry
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ABSTRACT

Particulate matter (PM) or PM 2.5 is generated by traffic in urban areas and poses
significant risks to pedestrian health. Enhancing natural ventilation on streets is a potential
strategy for mitigating urban air pollution. However, airflow is often obstructed by surrounding
buildings. This study focused on the possibility of the future implications of wind velocity on PM2.5
concentrations in Bangkok Metropolitan urban street canyon with a specific focus on a
high-density locale in Petchburi road. Employing Envi-met simulation software, this study
compares current urban conditions with proposed future scenarios, orienting the analysis toward
ambient wind directions that are perpendicular to the street canyons. The results indicate a
significant relationship between the height-to-width ratio (H/W') of street canyons and wind
speed, revealing that wider canyons and larger open spaces facilitate increased airflow. The
findings underscore the critical role of urban ventilation in reducing PM2.5 concentrations and

suggest that future urban planning should prioritize street canyon geometry to enhance air quality.

Keyword: Particulate Matter, Urban Geometry, Urban Street Canyon, Urban Ventilation
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