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Artificial intelligence (Al) and Geographic Information Systems
(GIS) contribute to the precise and efficient monitoring of greenhouse
gases by analyzing environmental data and tracking emission sources. Al
relies on advanced algorithms to analyze gas levels under different
weather conditions, helping to predict climate changes accurately. GIS
contributes by creating interactive maps that reflect the spatial
distribution of greenhouse gas emissions, assisting in understanding the
impact of industrial activities on the environment. This integration
enhances the development of sustainable strategies to reduce emissions
and mitigate the effects of climate change through accurate scientific
analysis. This study aims to monitor greenhouse gases in Iraq during the
winter and summer seasons of 2024 using Sentinel-5P satellite
algorithms, with the gases monitored being carbon dioxide (CO),
nitrogen oxide (NOZ2), sulfur dioxide (SO2), and methane (CH4).

The study concluded that the integration of Al and GIS technologies
contributes to accurately monitoring greenhouse gases by rapidly
processing and analyzing environmental data and representing it
geographically. The results also indicate that the concentration of NO:
and CO increases in winter due to the greenhouse effect and heating
emissions, while it rises in summer due to photochemical reactions and
increased human activities. As for SO-, its concentration decreases in
winter due to fewer industrial activities and the effect of rainfall, while it
increases in summer due to drought and higher temperatures. The
variation in methane (CH4) concentrations between winter and summer is
attributed to climate impacts, with pollution being lower in winter and
increasing in summer due to industrial activities and transportation.
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