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Abstract :

Air quality is considered one of the most important environmental challenges facing the
contemporary world, as it directly affects public health, sustainable development, and
ecosystems. According to the World Health Organization, more than 90% of the world's
population is exposed to air pollution levels exceeding recommended health standards, leading to
approximately 7 million premature deaths annually.

This study aims to achieve a spatial variance analysis of air quality in Al-Ula Governorate using
Geographic Information Systems and its causes. The importance of this lies in studying the
spatial variation of air quality in the study area and the data for the years 2020 / 2023, especially
since it has not been addressed in previous studies and research on air quality. It also relates to
maintaining a sustainable environment in line with the Kingdom of Saudi Arabia's Vision 2030.
This study addresses clarifying the concepts of air quality, sources of air pollution, and climatic
elements. It also examines the spatial variation of air quality in the governorate, the
concentrations of air pollutants, the temporal change of daily time series trends of air pollutants,
the statistical analysis of the normal distribution of pollutant concentrations, and the temporal
change of the air qualit index in Al-Ula Governorate.

This study is based on the analysis of spatial maps derived from Sentinel-5P satellite data for the
period 2020-2023. Each map shows the spatial distribution of the average concentration of a
specific pollutant across Al-Ula Governorate, as well as identifying the quantitative ranges and
spatial patterns on the maps, the overall composition of air quality, and the distribution of
pollution sources in the governorate.

Keywords: Air quality, spatial distribution, temporal variation, statistical analysis, air quality

index, Al-Ula Governorate.
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