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Introduction

Dust storms are known as a natural hazard that affects various parts of the world. According to the definition of
World Meteorological Organization (WMO), dust storms are the result of strong atmospheric turbulence near the
surface that lifts large amounts of dust into the atmosphere, which decrease the horizontal visibility to less than
1000 m. As a major source of uncertainty in the atmosphere, aerosol in the global climate system varies both
spatially and temporally by interacting with solar and terrestrial radiation and altering cloud properties and
lifetime, aerosol can lead to radiative forcing. Aerosol not only has an effect on atmospheric radiation, but also
air quality. Particulate matter with an aerodynamic equivalent diameter of less than 2.5 um (PM2.5) can carry
toxic and noxious substances and transport them across countries and geographic boundaries. Aerosol index (Al)
is a useful and accurate method for detecting UV absorbers such as soot and dust. Typically, aerosol optical
depth (AOD) is defined as the measurement of light extinction by aerosol in the atmospheric column above the
surface of earth.

Methodology

The study area consists of four provinces of Sistan and Baluchestan, South Khorasan, Kerman and Hormozgan
in east and southeast of Iran. In order to evaluate the seasonal variations of dust, 15 synoptic stations were
selected during 1980-2015 and then extracted from the present weather codes 06-09, 30-35 and 98. After
calculating the total dust collection every day, the Long term average of each season was calculated. Southeast of
Iran is arid and semi-arid. Therefore, due to this climatic characteristic, Deep Blue (DB) algorithm was used in
this study to study spatio-temporal variability (AOD) during the period 2005-2015. The OMI sensor was also
used to evaluate the Al over the period 2015-2005. Mann-Kendall nonparametric test was used to investigate the
trend of dust days and Spearman correlation method was used for correlation of dust days.

Results

The results showed that the maximum amount of dust in summer was 45.51 days and the minimum was 2 days in
autumn. Average dust also behaves similarly to the minimum and maximum statistical values. So that the long-
term average of ruminants in the study area was calculated 9.24 days. The maximum amount of dust in the
summer was calculated to be 12.26 days. The average airline index was 1.19 in summer. But the maximum mean
air depth (AOD) of 0. 150 was obtained in spring. The reason for the station's rising dust, aerosol indices and the
air depth of the airwaves in the spring indicates the activation of effective dust springs in the study area. The
relationship between dust level and height was inversely correlated with all three levels studied. Station dust in
summer and autumn was significant at 0.05 level. For the Al index, only the spring with -0.91 was significant at
5% level. For all AOD indices, the value of the index is inversely correlated with the height of the index. The
highest amount of dust has been found in all seasons except winter in southeastern Iran and Zabul. The
maximum dust was calculated in the warm seasons of the year. Minimum days of hailstorm were observed in
autumn with average of 2 days in Khorasan and Kerman Heights. Only in the fall is the dust less than 20 days a
year.

Discussion and conclusion
Seasonal variations of AOD, Al and stationary dust indices in southeastern and eastern Iran indicated that Zabul,
the border region of Iran and Pakistan, Makran shores and the dried bed of Lake Jazmourian are the main source
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of dust. Between all seasons, the summer and spring seasons, the most severe are the dust events. Long-term
average rainfall was 9.24 days and summer season with 12.26 days maximum seasonal dust average. Dust in
south-east and east of Iran has an inverse relationship with altitude and latitude, with increasing altitude, latitude,
and distance from dust sources reducing the amount of aerosols in the atmosphere and days of dust in the study
area. Seasonal trend of station dust in east and southeast of Iran using nonparametric Mann-Kendall (MK) test
showed that dominant trend is increasing in 15 stations. Among the investigated seasons, Zabol, Bam and
Kerman stations had a decreasing trend. The peak intensity of the dusty days also occurred in spring and in
summer. The results in this study confirm results of Middleton (2019) for Sistan region .

Keywords: Dust, Aerosol Index (Al), Aerosol Optical Depth (AOD), Seasonal Trend of Dust, East and Southeast
Iran.
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