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Objective: Sand dunes are one of the complications of hot and dry regions, which are
associated with many risks, including the creation of dust centers and the destruction of
agricultural lands and human constructions. Among the sand dunes that have played an
important role in the human activities nearby is the sand dunes of Khuzestan in the
southwest of the country. Considering the importance of the subject, in this research, the
condition of sand in Khuzestan and the risks caused by it have been investigated.
Methods: In this research, Google Earth images, Landsat 9 satellite images, MODIS
satellite images, as well as digital layers of information are used as the most important
research data. The most important research tools include Google Earth, Google Earth
Engine and ArcGIS. In this research, firstly, the range of Khuzestan's reservoirs has been
drawn and then its changes have been analyzed. In the following, using the AOD index
and MODIS images, the dust concentration map of the region has been prepared and its
relationship with the region's sensors and human activity has been evaluated and analyzed
Results: The results of this research have shown that the Khuzestan regs has an area of
2602 km?, and under the influence of the speed and direction of the region's winds, about
43,52, and 5 percent respectively of it is active, semi-active, and inactive. This has caused
sand masses to advance more than a few meters towards agricultural lands in some areas
each year. The results of the AOD index also showed that the highest dust concentration
in the region during the years 2018 to 2023, with a coefficient of more than 0.7, was
related to the area of unstabilized and active sand dunes, as well as in the eastern areas of
the sand dunes.

Conclusions: According to the results, there is a direct relationship between dust
concentration and sand dune activity in the region.
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Extended Abstract

1-Introduction

Erg are composed of different types of sand dunes, which are formed due to the interaction
between the wind regime and sedimentation processes. Dangers caused by sand dunes are one of
the important environmental issues of arid and semi-arid regions, and many residential areas of
desert regions are affected by damages caused by the movement of sand dunes. They are In fact,
the most important characteristics of sand dunes are their dynamics and movement, which have
turned them into a center of crisis and are a problem for urban and rural centers, economic centers,
etc. In addition to having movement, the sand dunes of Iran's reservoirs are also considered as
centers of dust, and for this reason, they have many negative effects for human activities nearby.
Among the sand dunes that have played an important role in the human activities nearby is the
sand dunes of Khuzestan in the southwest of the country. Due to the fact that Khuzestan sand is
located in the direction of western winds, this sand has an important role in creating dust centers.
Also, due to the fact that there are many agricultural lands in the vicinity of this mine, the
movement of sand dunes and dust caused by this mine can destroy agricultural lands or cause
damage to them. Considering the importance of the subject, in this research, the condition of sand
in Khuzestan and the risks caused by it have been investigated.

2-Materials and methods

In this research, Google Earth images, Landsat 9 satellite images, MODIS satellite images, as
well as digital layers of information are used as the most important research data. The most
important research tools include Google Earth (in order to map the sand area of Khuzestan and
also monitor its changes), Google Earth Engine (in order to prepare a map of dust concentration
and its temporal changes) and ArcGIS (in order to prepare a map desired) has been. According to
the subject and objectives, this research has been done in several stages. In the first stage, using
Google Earth images, the area of the southwestern or Khuzestan ridges has been prepared. In the
second stage, the situation of wind speed and direction in the nearby stations of Rig Khuzestan
has been investigated and then, using Google Earth images, the condition of changes in the sand
dunes of Rig Khuzestan has been evaluated and monitored. Finally, based on the changes of sand
dunes and human activities, including the creation of vegetation in the vicinity of sand dunes,
Khuzestan ridge is divided into 3 active, semi-active and inactive classes. In the third stage, using
the Google Earth Engine system, AOD index and MODIS satellite images, a map of the dust
concentration of the studied area during the years 2018 to 2023 has been prepared.

3-Discussion and results

The investigation of the situation of the studied area has shown that a large part of the northern
half of Khuzestan province and the southern regions of llam province are covered by reeds. The
ridges of this region have complex morphology and due to the human interventions in the region,
their activity and changes are not the same. In fact, considering that in some areas, more than 40%
of the winds have a speed of more than 6.2 meters per second, and also some areas have low
density vegetation, so the ground for moving sand dunes. It is possible to create dust centers. In
this research, according to the changes of sand dunes, Khuzestan sand is divided into three classes:
active, semi-active and inactive. According to the results, 1117 square kilometers (42.9 percent)
of the reservoirs are active areas, 1359 square kilometers (52.2 percent) are semi-active areas, and
126 square kilometers (4.8 percent) are inactive areas. Also, taking into account that the prevailing
direction of the winds in the region is towards the west, therefore, sand masses often move towards
the western regions of the region. Considering that a large part of Khuzestan sand has an active
and semi-active state, therefore, this reservoir has a great potential to create hazards.
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4-Conclusion

The results of the AOD index showed that the highest dust concentration in the region during the
years 2018 to 2023 was related to the range of unstabilized and active erg and also in the eastern
regions of the erg. Considering that the predominant direction of the wind in the region is from
the west, and in the western regions of erg, the amount of dust concentration was low, but in the
eastern regions of erg, the amount of dust concentration increased, based on this, it can be said
that the reason for the concentration of dust in the region is the presence of erg. And especially
the registrars have not been active and stabilized. Also, considering that the percentage of winds
with a speed of more than 6.2 meters per second in the spring season was more than in other
seasons, so it can be said that there is a direct relationship between the changes in dust
concentration and the percentage of winds with a speed of more than 6.2 meters per second. There
is. But in addition to creating dust, the activity of sand in Khuzestan in many areas, including
areas adjacent to agricultural lands, has caused sand masses to advance towards these lands and
destroy them.

Keywords: Sand dunes, AOD index, Khuzestan erg, Google Earth Engine
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