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Abstract. The research focuses on identifying Spatiotemporal patterns of nitrogen dioxide emissions in the
Kingdom of Saudi Arabia using artificial intelligence technology, as it is important in environmental issues to
improve air quality. The study aims to analyze changes in average NO2 emission levels from 2019 to 2023, in
addition to showing changes during the months that coincide with the lockdown period due to the Covid-19
pandemic from March to June 2020. The study relied on the scientific approach in analyzing quantitative data and
analyzing the temporal and spatial variation of this data. The study used the Google Earth Engine platform to
obtain data from the Sentinel-5P satellite. The results of the study showed that the lowest value of NO2
concentration was in 2020, which coincided with the lockdown period imposed by the Covid- 19 pandemic, where
the average lowest value was (1.03x10-3 mol/m2). The highest concentration of this gas was in 2022, with an
average value of (6.30x10-3 mol/m2). By determining the relative area of pollution that affects the health of
sensitive communities, which ranges between (2.45x10-3 mol/m2- 1.226x10-3 mol/m2). the results showed that
the NO2 pollutant reached its peak in June, covering an area of up to 46% of the regions. Based on the results, the
study recommends directing attention to urban and industrial areas that show the highest concentration of NO2 gas
emissions.
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