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Abstract

The study aims to monitor and assess air pollution levels of nitrogen dioxide (NO:) in Karbala Governorate for
the year 2023, based on remote sensing techniques and satellite image processing. Data from the European Space
Agency’s (ESA) Sentinel-5P satellite were used, which provides accurate measurements of atmospheric
pollutant concentrations through the TROPOMI sensor. The data were processed and analyzed within a
Geographic Information Systems (GIS) environment to produce spatial maps illustrating the temporal and spatial
distribution of NO: concentrations throughout the year.The results revealed that the highest concentrations and
largest spatial coverage of NO: pollution were recorded during winter, due to increased emissions from
generators and heating sources as well as the stability of air masses. In contrast, concentrations decreased in
summer as a result of higher temperatures and increased atmospheric ventilation, while spring and autumn
recorded moderate concentrations due to mild weather conditions and fluctuating human and climatic activities.
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It is recommended to rely on Sentinel-5P satellite data periodically to monitor spatiotemporal changes in NO-
concentrations and integrate them into a GIS database to facilitate analysis and support precise environmental
decision-making. Furthermore, integrating satellite data with ground-based measurements by comparing
Sentinel-5P readings with those from air monitoring stations is advised to verify accuracy, enhance spatial
distribution models, and accurately identify pollution hotspots. In addition, the use of machine learning
techniques is encouraged to predict future NO- levels based on historical data, climatic factors, and human
activities, allowing for proactive strategies to reduce air pollution in Karbala Governorate.

Keywords: Air pollution, Nitrogen dioxide (NO:), Sentinel-5P, Remote sensing, GIS, Karbala Governorate.
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