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Extended Abstract

Understanding traffic congestion-related air pollution becomes crucial for urban planning and human health
management. However, previously coarse resolution data-based analyses lack a detailed perspective on dynamic exposure to
traffic congestion-induced pollution. To address this gap, this study employed high spatio-temporal resolution traffic
congestion data collected every five minutes to identify the distribution patterns of traffic congestion-induced air pollution
in space-time and the changes in emotions of people affected by traffic congestion. Combining land use and population
density data, we estimated the number of people affected by air pollution.

Results show significant peaks in air pollutant emissions during weekday morning and evening rush hours, with total
emissions on weekdays being twice as high as on weekend. The residential areas are most affected, accounting for about
60% of the affected population. Public service areas, such as schools and hospitals, which include 20% of the affected
population, also experience high pollution levels, suggesting potential health risks for vulnerable groups. Negative emotional
changes in people affected by traffic congestion also show distinct patterns, peaking during morning and evening rush hours.

Our findings provide insights into the spatio-temporal dimensions of traffic congestion-induced air pollution, laying a
foundation for health-oriented urban planning.

References

[1] Andrea, E.D., Ducange, P., Lazzerini, B., Marcelloni, F., 2015. Real-Time Detection of Traffic From Twitter Stream
Analysis. IEEE Transactions on Intelligent Transportation Systems 16(4), 2269-2283.

[2] Blanco, M.N., Gassett, A., Gould, T., Doubleday, A., Slager, D.L., Austin, E., Seto, E., Larson, T.V., Marshall, J.D.,
Sheppard, L., 2022. Characterization of Annual Average Traffic-Related Air Pollution Concentrations in the Greater
Seattle Area from a Year-Long Mobile Monitoring Campaign. Environ. Sci. Technol. 56(16), 11460-11472.

[3] Cao, Z., Zhou, J., Li, M., Huang, J., Dou, D., 2023. Urbanites’ mental health undermined by air pollution. Nature
Sustainability 6(4), 470-478.

[4] Chart-asa, C., Gibson, J.M., 2015. Health impact assessment of traffic-related air pollution at the urban project scale:
Influence of variability and uncertainty. Science of The Total Environment 506-507, 409-421.

[5] Huang, C., Hu, T., Duan, Y., Li, Q., Chen, N., Wang, Q., Zhou, M., Rao, P., 2022. Effect of urban morphology on air
pollution distribution in high-density urban blocks based on mobile monitoring and machine learning. Build. Environ.
219, 109173.

[6] Kerckhoffs, J., Khan, J., Hoek, G., Yuan, Z., Ellermann, T., Hertel, O., Ketzel, M., Jensen, S.S., Meliefste, K., Vermeulen,
R., 2022. Mixed-Effects Modeling Framework for Amsterdam and Copenhagen for Outdoor NO2 Concentrations Using
Measurements Sampled with Google Street View Cars. Environ. Sci. Technol. 56(11), 7174-7184.

[71Li, Y., Lv, C., Yang, N., Liu, H., Liu, Z., 2020. A study of high temporal-spatial resolution greenhouse gas emissions
inventory for on-road vehicles based on traffic speed-flow model: A case of Beijing. Journal of Cleaner Production 277,
122419.

ICEPTP 126-1



[8] Madhloum, N., Nawrot, T.S., Gyselaers, W., Roels, H.A., Bijnens, E., Vanpoucke, C., Lefebvre, W., Janssen, B.G., Cox,
B., 2019. Neonatal blood pressure in association with prenatal air pollution exposure, traffic, and land use indicators:
An ENVIRONAGE birth cohort study. Environ. Int. 130, 104853.

[9] Shekarrizfard, M., Faghih-Imani, A., Crouse, D.L., Goldberg, M., Ross, N., Eluru, N., Hatzopoulou, M., 2016. Individual
exposure to traffic related air pollution across land-use clusters. Transportation Research Part D: Transport and
Environment 46, 339-350.

[10] Song, J., Lin, T., Li, X., Prishchepov, A.V., 2018. Mapping Urban Functional Zones by Integrating Very High Spatial
Resolution Remote Sensing Imagery and Points of Interest: A Case Study of Xiamen, China. Remote Sensing 10(11),
1737.

ICEPTP 126-2



	Spatio-Temporal Analysis of Traffic Congestion on Residents' Exposure to Air Pollution: A Big Geodata Approach
	Title_2


