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Regional recognition and analysis of air pollution is one of the important
components in the action plan for environmental sustainability. The present study
was conducted to analyze the spatial distribution, the reasons for the persistence
of air pollution, and the factors that cause it in the dense population-industrial area
of the three metropolitan cities of Tehran, Karaj, and Qazvin. In this regard, the
combination of station-satellite and atmospheric data between 2018 and 2023 was
used. By using the air quality index (AQI), the days that had an average daily
pollution index above 150 and were in an unhealthy condition and continued for
at least 6 days or more in the five-year statistical period were extracted. Then, two
periods from January 17 to 29, 2023, and December 19 to 28, 2022, when air
pollution was the most persistent, were selected for analysis. The results of the
synoptic analysis showed that during the duration of the pollution, the blocking
pattern has caused the movement of the system to stop or slow down, and with
the establishment of a strong ridge, the atmosphere of Iran and the region has
been kept in a stable state. With its permanent establishment, the mentioned ridge
has caused the stillness of the air. As a result of these conditions, pollution has yet
to be discharged daily and accumulated. The average distribution and focus of
pollutants with the help of satellite images shows that the highest amount of CO
and NO2 is concentrated in the city of Tehran. In contrast, the highest amount of
SO2 is concentrated in Qazvin province. It seems that the Shahid Rajaei power
plant is responsible for a large share of SO2 pollution. The study of the
atmospheric patterns of these 7 periods, when air pollution has been high,
indicates the dominance of blocking patterns.
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