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1-Introduction

One of the important phenomena of arid and semi-arid regions is sand dunes, which are composed of a
series of sand dunes. Sand dunes cover about 5 million square kilometers of the earth's surface. One of
the most important features of sand dunes in sand dunes is their active dynamics. In fact, sand dunes do
not remain in place after formation and are moved by the winds of the region. According to a report by
the United States Geological Survey, the changes and displacement of sand dunes are increasing, as is
climate change. In fact, climate change and land use changes have caused the displacement and expansion
of sand dunes in recent years. The hazards caused by sand dunes are considered one of the important
environmental issues of arid and semi-arid regions. In fact, the most important feature of sand dunes is
their dynamism and movement, which makes them a source of crisis and a problem for urban and rural
centers, economic centers, etc. The geographical location of Iran has led to the presence of numerous
sand dunes in many eastern and southern regions of the country. Among the sand dunes in Iran, the
Khuzestan Sand Dune is very important because it is located in the path of westerly winds and has been
a challenge for planners in recent years. The Khuzestan Sand Dune consists of a large number of small
and large sand dunes, each of which has its own dynamics and morphology. Given the importance of the
subject, the aim of this research is to evaluate the morphological status and movement of the Khuzestan
Sand Dune and analyze their relationship with the characteristics of the winds in the region.

2-Materials and Methods

In this study, Landsat satellite images, Google Earth images, and statistical information related to the
speed and direction of the winds in the region were used as the most important research data. The most
important research tools were ArcGIS (to prepare the desired maps) and WRplot (to analyze the speed
and direction of the winds in the region). Considering the subject and objectives, this research was
conducted in several stages. In the first stage, using Google Earth images, the exact area of the Khuzestan
sand dune was drawn, and then its morphometric status was examined. In the second stage, according to
the shape of the sand dunes, the Khuzestan sand dune was divided into different classes. In the third stage,
in order to evaluate the displacement status of the sand dunes, sample points (112 sample points) were
used. In fact, using Google Earth images, individual sand dunes were selected and then, based on Google
Earth and Landsat images, their movement rate was evaluated during the years 2005 to 2020. In the fourth
stage, in order to analyze the winds in the region, information from 8 meteorological stations was used
and based on them, the speed and direction of the winds in the region were evaluated. In this stage, first,
the seasonal and annual average wind speed (m/s) of the stations was calculated and then, using the IDW
interpolation method, a map of the wind speed of the region within the sand dunes was prepared.

3-Discussion and Results

The morphology of sand dunes is directly influenced by the conditions prevailing on the sandbanks
(obstacles, vegetation, etc.) and also by the wind characteristics of the region. The study of the
morphology of sand dunes in the Khuzestan Sand Dunes and their movement rate indicates that in
addition to natural factors, human factors, including the stabilization of sand dunes through the creation
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of vegetation, have also played an important role. Based on the results of calculating the wind speed in
the Khuzestan Sand Dunes area, the southern regions of the main Khuzestan Sand Dunes had the highest
average wind speed. Considering that some of these areas are considered active areas and also, based on
the results of monitoring the movement of sand dunes, they had the highest displacement, therefore, the
wind speed of the region has been the determinant of the activity and movement of sand dunes in the
region, although in some areas, due to the stabilizations, the displacement rate did not match the wind
speed. In terms of sand dune morphology, the main sand dune of Khuzestan has a variety of shapes of
sand dune types, which reflects the influence of winds from different directions, the morphological state
of the region, and the intervention of human factors. Also, in terms of morphology, the isolated sand dune
formations of Khuzestan, because they are mostly stabilized, have very little diversity and are mainly in
the form of thin and medium-thick sand covers, so in these areas, the intervention of human factors has
prevented the movement of sand dunes and created a specific morphology in them.

4-Conclusion

The Khuzestan Sand Dune is one of the largest sand dunes in the country, covering an area of 2629 square
kilometers and consisting of many small and large sand dunes. The influence of various factors on this
sand dune has resulted in the formation of various types of sand dunes in the Khuzestan Sand Dune,
including complex sand dunes, parabolic, barkhan and barkhanoid, simple transverse, compound
transverse, and sand cover. The results of evaluating the extent of various forms of sand dunes have shown
that a large part of the region is covered by medium-thick sand covers, covering 697.5 square kilometers
of the region, equivalent to 26.5 percent of the area of the Khuzestan Sand Dune. The results of analyzing
the activity status of the Khuzestan Sand Dune have also shown that many parts of this sand dune are
semi-active, covering 1,379.5 square kilometers, equivalent to 52.5 percent of its area. Also, active and
inactive areas cover 1120.8 and 129 square kilometers, respectively, equivalent to 42.6 and 4.9 percent
of the sandbank area. Based on the results, the sand dunes of Khuzestan's Rig have moved between 1 and
55 meters during the years 2005 to 2020, with the highest amount of movement being in the middle areas
of Khuzestan's main Rig. Also, the results of the analysis of the winds in the region have shown that high
wind speeds in some seasons, including spring, play an important role in the movement of sand dunes,
and different wind directions have also caused morphological diversity in the sand dunes of the region.
Also, human activities, including the stabilization of sand dunes by vegetation, have caused sand dunes
to remain stationary in many areas, despite the availability of conditions.
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