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Objective: The dust cycle is an integral part of the earth system, which produces about
2000 tons of dust every year, of which 75% settles on the surface of the earth and 25% on
the surface of the oceans.in this research, In this study, to study the occurrence of dust in
the northwest, west, and southwest regions of the country, hourly dust data including
horizontal visibility (vv) and precipitation in the 2000-2020 statistical period were obtained
from the National Meteorological Organization. Also, to calculate the aerosol optical depth
(AOD), data from the MODIS sensor with a spatial resolution of one kilometer for the
years 2000 to 2020 for the two spring and summer seasons with an average of 6 months
were prepared and processed on the Google Earth Engine platform.

The results showed that there is a negative correlation between horizontal visibility and
aerosol optical depth (AOD), such that horizontal visibility decreases with increasing
aerosol optical depth. Also, MODIS sensor studies on precipitation and AOD showed that
the dust trend has decreased with a relatively steep slope from the southern station to the
northwestern station. And stations located in the northwest of the country recorded lower
levels of dust than stations in the west and southwest. However, this trend was not true for
western stations. Also, the areas that experienced more rainfall had the lowest AOD, so it
can be concluded that the source of dust input is the southern regions, which, with the
increase in dust in the deserts and plains of the neighboring country, the amount of dust
also increases in the western and southwestern provinces. Strengthening vegetation can be
considered as one of the key strategies for controlling and reducing dust in arid and semi-
arid areas.
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Introduction

One of the most important conditions for the creation of dust in unstable air is its presence or absence, if it
normally exists, unstable air is sufficient, and it is a thunderstorm. and if it can cause dust ( Alijani,1997) in the
Middle East region, the main cause of this phenomenon should be found in the largest sand desert in the world
called Rab al-Khali, which is located in the countries of Saudi Arabia, Yemen, Oman and the United Arab
Emirates. (Abdinejad,2010, Shahsuni,at all, 2010) according to available statistics and information, when micro
storms occur, more than 80 percent of the country's provinces are affected by this phenomenon; So that the
number of affected provinces has increased from three provinces in 2013 to 35 provinces in 2015. (Khairullahi,
2014) the main purpose of this research is to detect and identify the sources of dust storms using remote sensing,
to investigate the effect of AOD factors and vegetation in the long term on the changes of fine dust in the study
area and the Middle East.

Materials and Methods

In this research, in order to study the occurrence of dust in the northwestern, western and southwestern regions
of the country, hourly dust data including horizontal visibility (vv) and precipitation data were obtained from the
National Meteorological Organization in the statistical period of 2000-2020.Also, to calculate the AOD and from
the MODIS sensor with a spatial resolution of one kilometer for the years 2000 to 2020 for the two seasons of
spring and summer with an average of 6 months, it was prepared on the Google Earth Engine platform. And
processedin the following, SPSS software was used to check the correlation between AOD data and horizontal
visibility. Ground horizontal visibility data was obtained from 31 synoptic stations that are distributed within the
study area.Then, from the horizontal visibility data in the spring and summer seasons, which were in the form of
three hours, they were converted into the average data of 6 months, and then the Pearson correlation test was
performed separately for each of the years, and finally the scatter plot was drawn for each year.

Results and Discussion

The graph and correlation table show the high correlation between AOD data and horizontal visibility data, so
that the lowest correlation between horizontal visibility data and AOD is related to the years 2001 and 2002, and
the highest correlation is related to the years 2008 and 2009.In general, the negative correlation between the two
AOD data and the horizontal visibility data is quite clear. This indicates that with the increase in AOD, the
horizontal visibility decreases. This shows a logical relationship for dust phenomena and horizontal visibility.In
the following, the dust optical depth (AOD) maps show the amount of dust changes from 2000 to 2021 in the
studied provinces and neighboring countries. The highest amount of dust during these years is more in the
southern and southwestern parts of the province. It was KhuzestanAnd the process of changes in 2008 and 2009
has involved more area of Khuzestan province than other years. But in general, the process of changes has been
constant and the amount of dust in the south and southwest of Khuzestan province is still more than other
provinces are studied.

Conclusion

The general trend of dust changes is that from the south to the northwest, the trend has decreased with a
relatively steep slope. Stations in the northwest of the country have recorded lower dust levels than stations in
the south. However, this trend has not been true for western stations.so, according to these analyses and the
average dust recorded at the stations, it can be concluded that the source of dust input to the studied provinces is
the southern regions, and with the increase in dust in the deserts and plains of the neighboring country, the
amount of dust will also increase in the western and southwestern provinces. Comparison of precipitation data
shows that the difference between the least and most rainy stations is very large.Considering the precipitation
and AOD maps that show that they behave in line with each other, such that stations with lower precipitation had
increased AOD, and the opposite is also true, the above findings also emphasize that enhancing vegetation cover
can be considered as one of the key strategies for controlling and reducing dust in arid and semi-arid regions. .
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