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Ozone in the atmosphere serves as a greenhouse gas and a shield against
ultraviolet radiation, making it crucial for maintaining ecosystem balance and
promoting human health. Variations in its levels can adversely impact climate
change and air quality. Therefore, monitoring ozone concentrations is vital for
creating effective environmental policies and strategies to mitigate these impacts.
For this purpose, MERRA-2 data was used from 1980 to 2019. This study aims to
understand the variations in ozone levels across different regions and seasons and
is comprised of two main parts. First, we analyzed spatiotemporal variations in
ozone in Iran’s atmosphere. We explored how ozone levels change throughout
the year and across different geographical locations. We found that the highest
ozone levels occurred during spring (May), whereas the lowest levels were
observed in autumn (October). Geographically, the highest ozone concentrations
are observed in the northern and northwestern regions of Iran, while the lowest
levels are found in the southern areas. These variations undergo monthly
fluctuations influenced by various factors. In the cold season, ozone concentration
is primarily a function of latitude, whereas, in the warm season, the impact of
altitude becomes significantly more pronounced than latitude. The annual ranges
of ozone change were 294 and 354.47. Notably, the total amount of ozone in
Iran’s atmosphere exhibited overall negative annual, seasonal, and monthly
trends. This trend was particularly pronounced during the cold months, with
statistical significance observed in winter (0=0.01). Spatially, the northwestern
region of Iran, extending to its central side, exhibited a significant trend, whereas
other areas showed a non-significant negative trend. This can contribute to a
better understanding of ozone dynamics in Iran and provide valuable insights for
policymakers and researchers working on climate change mitigation.
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