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Summary

Dust aerosols can travel thousands of kilometers through the atmosphere. In this study, we refer to
these long-distance dust movements as Atmospheric Dust Corridors (ADCs). The main objective of
this study is to identify ADCs using an automated algorithm and to analyze their temporal and
spatial characteristics in the Middle East. To achieve this, we utilized daily Aerosol Optical Depth
(AOD) and Angstrom Exponent (AE) data from the Moderate Resolution Imaging
Spectroradiometer (MODIS) (Aqua), spanning from 2003 to 2020, with a resolution of 1° by 1°. In
this study, dust aerosols were identified based on AOD values greater than 0.3 and AE values
below 0.75.

An algorithm was developed to automatically detect ADCs after applying specific conditions. First,
dust masses were identified using the connected components labeling method, and the largest dust
mass for each day was selected. The algorithm then examined several factors, including the
geometric shape and movement of the dust mass (based on wind data). This method identified 281
ADCs, which were categorized by their direction of movement. Of these, 33% of ADCs moved
westward, 19% eastward, 36% southward, and 12% northward. These corridors were most frequent
in September, April, and March, while February, November, and December experience the lowest
occurrence. Geographically, the highest frequency of ADCs was observed around 45°E, covering
parts of Saudi Arabia, Iraq, and Syria.

Western and southern ADCs were primarily observed in the Arabian Peninsula, Iraq, Syria,
southern Iran, southern Afghanistan, and northern Pakistan, while northern and eastern ADCs were
predominantly found in northern Africa (Sudan, Chad, Niger, and Libya). May was the key month
for western ADCs, September for southern ADCs, and April for eastern and northern ADCs. The
Mann-Kendall test revealed no significant trends on a monthly or annual basis during the study
period.

The analysis of ADCs' impact revealed that 58% of the ADCs observed, affected some regions of
Iran. From March to September, at least 60% of Iran's area was impacted by these corridors, with
the highest frequency in summer. The geographical distribution of ADC frequency showed an
inverse relationship with altitude, with the highest occurrence in the southwest of Iran, particularly
in Khuzestan province. Most ADCs entered Iran from the west and south, in line with prevailing
wind patterns and the location of dust centers.

In conclusion, this study provides a comprehensive understanding of dust transport patterns in the
Middle East and North Africa, offering valuable insights into their impact on Iran's climate. It also
underscores the importance of studying ADCs for climate planning, public health, and sustainable
development.
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