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Summary

Mineral suspended particles, in addition to being important components of the Earth's atmosphere, play an
important role in the atmosphere-Earth energy interactions and geochemical cycles of the Earth system. The
meteorological and climatic importance of atmospheric particulate matter can be attributed to its effects on
the energy level of the Earth-Earth system, physical, dynamic, and chemical changes in the atmosphere at
regional and global scales, absorption and emission of radiation in the atmosphere, micro physical changes
and radiative properties of clouds and changes in snow and ice levels that occur. Fine particles smaller than
2.5 microns are one of the most important air pollutants with a wide variety, complexity and diffusion. Dust
events are one of the most important natural sources of particulate matter in the atmosphere. In recent
decades, air pollution in many parts of the world has raised public concerns about their health effects.
Epidemiological studies have shown that lung disease, cardiovascular disease, and their mortality are
associated with particulate matter. Although the effects of particles on both climate and air quality has been
evident over the past few decades, continuous monitoring will still be important. In recent years, techniques,
and models based on satellite data has made significant contributions to the monitoring of particles. Different
versions of the MERRA-based satellite model have excellent capabilities in the study of particles and its time
series analysis. The MERRA-2 model (the Modern-Era Retrospective analysis for Research and Applications,
Version 2 called MERRA-2) is based on the analysis of satellite data (Moloud et al., 2012) and is one of the
most reliable models for assisting various environmental scientists to answer questions related to climate
research and climate change, to make optimal use of the created satellite observations. This study aims to
investigate the spatio-temporal density and dispersion of PM2.5 suspended particles due to dust events in the
Iranian atmosphere during the statistical period (1980-2019) based on the MERRA-2 based satellite model.
Here, the meaning of column PM, s suspended particles is PM, 5 suspended particles of dust in a vertical
column from the ground. Relevant data was prepared with monthly, seasonal, annual and spatial time steps of
0.5°x 0.625°and after applying the necessary preprocessing, they were identified and analyzed. The results
show good fluctuations in PM, 5 particulate matter density during the statistical years studied. But in general,
the density of PM, 5 suspended particles increasing and its upward trend is observed especially in the last
years of the statistical period. The results showed that MERRA-2 model has a good performance in
monitoring the concentration of PM,s particulate matter in the vertical column of the atmosphere. The
average of particulate matter PM, in the atmosphere of this area is 61/23 Mg/m?, which indicates the high
concentration of these particles in the atmosphere compared to other parts of the world, including the United
States (Bouchard et al., 20164a), Taiwan (Provence et al., 2017a) and Europe (Provence et al., 2017b). On the
other hand, the highest concentrations of these particles are in the southwest of Iran, southern coastal areas,
eastern regions, deserts of central Iran and part of northern Iran and the lowest is estimated over the Zagros
highlands. The spatial distribution of PM, s suspended particles over the Iran area depends on the frequency
of dust events, distance from emission centers, seasons, rainfall and other climatic parameters (soil surface
temperature, soil moisture, etc.). In this sense, in the warm months and seasons of the year, which are
associated with the increasing land surface temperature, decreasing rainfall and, consequently, decreasing soil
surface moisture, the conditions for the formation of the dust events are the release of suspended particlesinto
the atmosphere. So that among the months of the year, May/December and between the seasons,
summer/winter had the highest/the lowest value of column concentration of PM, s suspended particles in the
over Iran. Analysis of correlation values based on Pearson linear regression relationship between PM,s
suspended particles in the atmosphere (response variable) with some meteorological parameters (independent
variables) such as; precipitation, soil surface moisture and soil surface temperature in the geographical area of
Iran, well indicate the significant relationship between this variable and the above parameters. So that in the
meantime; the amount of correlation between PM,s suspended particles over Iran with soil surface
temperature indicates a significant positive relationship (R = 81%), a strong negative relationship with sail
surface moisture (R = - 76%) and a significant relationship with monthly precipitation, negative (R = - 61%).
This means that the concentration of PM,s suspended particles over Iran is strongly influenced by
environmental parameters, so that in the time series analysis, the presence of seasonal behavior indicates a
relatively stable time pattern of PM, 5 suspended particles distribution in the atmosphere over Iran.
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