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Summary

The objective of this research is to identify the primary sources of dust storms in Iran and to investigate
their temporal and spatial changes. To examine the long-term spatiotemporal distribution of dust storm
events, daily Aerosol Optical Depth (AOD) data from the MODIS sensor and dust storm days from
synoptic meteorological stations (2001-2020) were used. Aerosols, as mentioned, are fine particles
suspended in the Earth's atmosphere. To study these particles, an index called Aerosol Optical Depth
(AOD) has been developed. The AOD index is defined as the integral of the extinction coefficient of
atmospheric particulate matter over the entire atmospheric column. To investigate the climate
conditions during these events, MSWX data was used, and for better analysis of soil moisture and
vegetation cover, multi-satellite data and the MODIS sensor were employed, respectively. The
frequency of occurrence (FoO) of aerosols is a method used to identify dust sources. The basic data for
this method is remote sensing data. Areas with high aerosol occurrence are often classified as dust
sources. Therefore, in this research, the frequency of occurrence (FoO) method was used to detect
active aerosol sources and differentiate them from less active sources. Generally, AOD values of 0.8 to
0.9 are considered as high aerosol values and are used to identify dust sources. In this study, the AOD
thresholds (0.25, 0.5, and 1) proposed by Ginoux et al. (2010) were used to identify dust sources. The
spatial distribution analysis of AOD showed that there are significant differences between the south and
north of Iran. The Alborz mountain range and the Caspian Sea basin in the north of the country have the
lowest AOD values due to high precipitation and soil moisture. In contrast, areas with high AOD values
are mainly observed in the southeast, south, and southwest of the country. In general, the annual
average AOD in these areas is higher than the country's average. High AOD values in the southern and
eastern regions are associated with low precipitation, sparse vegetation cover, and frequent dust storms.
The trend analysis of station dust storms and AOD and FoO indices showed that this phenomenon has
an increasing trend in the west, northwest, and northeast of Iran. In contrast, it has a significant
decreasing trend at the 0.05 level in southeastern Iran and southern parts of the Kavir desert. The FoO
analysis at three investigated thresholds showed that Iran has eleven main internal dust sources. The
main areas are located in the east, south, and southwest of the country. The main dust sources in Iran
generally have soil moisture less than 20% and precipitation of about 100 mm per year. Also, the EVI
vegetation index in these areas mainly shows a lack of vegetation cover, and wind speed is maximum in
these areas.

Keywords: Dust storm source, acrosol optical depth (AOD), frequency of occurrence (FoO), MODIS
sensor, Iran
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