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Spatial Analysis of the Impact of Traffic on Urban Air Pollution Variability in Basra
City
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Abstract:

This study aims to analyze the spatial impact of urban transportation on air pollution
variability in Basra, with a focus on traffic system characteristics as the most influential
factor in shaping this variability. The role of the road network, traffic density, and daily
mobility patterns is highlighted in determining congestion hotspots within the city and the
associated spatial differences in environmental impacts.

The study relied on field data to measure traffic density, alongside satellite data (Sentinel-
5P) to monitor traffic-related air pollutants, such as nitrogen dioxide (NO:), carbon
monoxide (CO), and the Aerosol Index (Al). These data were used to track the spatial
variability of pollutants along roads, analyze differences in traffic density between weekdays
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and holidays and across different times, and examine how this reflects on the spatial
distribution of transport-related environmental impacts within the city.

Results indicate that Basra’s road network is highly concentrated in high and very high-
density areas (68%), increasing traffic flow, emissions, and air pollution levels, while low-
density areas provide cleaner air, making traffic management in congested zones a priority
for environmental quality improvement. Very low- and low-density areas cover
approximately 70% of the city, allowing relative traffic fluidity and limiting emission
accumulation, whereas high-density zones constitute critical points due to frequent stops and
slow movement. The analysis shows that spatial variation in traffic causes significant
differences in air pollution levels, with higher NO-: and particulate matter emissions in high-
density areas, while low-density areas record lower pollution rates due to smoother traffic
flow and pollutant dispersion. Indicators are also affected by the interaction between human
activity and traffic density, with increased NO., Al, and formaldehyde (HCHO) during
weekdays compared to holidays, when low-density zones dominate most of the city. These
findings confirm a strong link between pollutant concentrations, urban activity, and road
density, highlighting the importance of managing traffic and urban activity to reduce
pollution and protect public health.

Keywords: traffic density, spatial analysis, Basra city, air pollution, Sentinel-5P
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