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Investigating the spatial identity and distribution of sand features depends on knowing the most
critical dynamic factor affecting them. For this purpose, it is necessary to investigate the
relationship of sand effects with the formation of pressure centers in different potentials, which lead
to the creation of the wind, monthly, seasonally, and annually, at different speeds. In this article,
the location of dunes relative to the centers of pressure and wind speed is evaluated descriptively.
By average wind speed and pressure statistics, maps of wind speed and sea level pressure were
drawn over thirty years and analyzed concerning the headquarters of the dunes. The wind speed
increased from April, especially in the central, eastern, and southeastern regions of the country, and
in May, it reaches 5m/s in the Kavir plain. In June, as the pressure decreases, the wind speed
increases in all parts of the east and southeast. With the reduction of pressure in the central areas
and internal basins, the wind speed and, as a result, the displacement of sand masses reaches their
maximum. In September, the conditions for establishing low thermal pressure or cyclone systems
are provided in the headquarters of the dunes. However, due to the minor pressure differences
between these areas and their surrounding places, the wind speed is lower than the threshold
required to move materials. In the cold seasons, due to the establishment of anticyclonic systems,
the wind speed decreases and reaches below the material movement threshold.
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Extended Summary

Introduction

Investigating the spatial identity and distribution of sand features depends on knowing the most critical dynamic factor
affecting them. For this purpose, it is necessary to investigate the relationship of sand effects with the formation of
pressure centers in different potentials, which lead to the creation of the wind, monthly, seasonally, and annually, at
different speeds. In this article, the location of dunes concerning the centers of pressure and wind speed is evaluated
descriptively and analytically. Sand transport by erosive winds is one of the most critical dominant processes in arid and
semi-arid regions. Sand transportation is a widespread problem in the world now. Global estimates show that 49.5 million
square kilometers of the world's surface is covered by dunes, mainly in dry areas (Sharsaza, 2008). So far, less attention
has been paid to the air pressure and wind speed at the location of the dunes and at the national level. Therefore, in this
article, we investigated the impact of pressure and monthly wind speed at the location of dunes throughout Iran and in a
basin.

Materials and Methods

The research method of this article is descriptive-analytical; for this purpose, documentary and library sources were first
studied, and at the same time, topographic maps of Iran's national coverage with a scale of 1:50000 were extracted from
the National Geological Sciences Database. Areas with various types of sand effects were identified on the maps. In order
to verify the validity of the work, the longitude and latitude in the areas where there were different types of sand utterly
with different origins were evaluated in Google Earth. Finally, the digital layer of the height of different hydrological
basins was extracted with a resolution of 30-meters from the USGS site. The places marked on the topographic map were
completely consistent with the images prepared from Google Earth. In the next step, we re-evaluated the distribution map
of sand features using the prepared layer with a 20-meter distance and matching their coordinates with Landsat satellite
images. In order to determine the identity and location of dunes, the statistical data of wind speed and pressure were
extracted from the Meteorological Organization and NOOA Center, respectively, and after preparing the average wind
speed and pressure statistics, in the Arc GIS and GraDs maps software, wind speed and sea level pressure were plotted
over thirty years. In the next step, by combining the thematic maps and matching them with each other, a map was
prepared that showed the types of dunes and the dynamics that created them.

Discussion

The comparison of sea level pressure synoptic maps (SLP) shows that air dynamics are different in the warm and cold
half of the year. In the cold months of the year, due to the source of cold Siberian air and western winds from the northeast
into Iran as the Polar VVortex and the temperature gradient and as a result the pressure gradient in the area of Iran decreases,
and therefore the wind speed does not reach the threshold necessary for moving and transporting sand. As a result, the
transfer and movement of sands are reduced, especially in winter. Of course, the situation is different in the southern
regions of Iran. In the warm half of the year, due to the retreat of the Polar vortex and the advance of the tropical zone to
the northern latitudes, the general heat of Iran increases, especially in the eastern half of the country, so that from spring
and the first of July, the sun rises in the sky of the Northern Hemisphere, including Iran, regions located in middle and
high latitudes, they enjoy more sunny hours and day length, and as a result, the poleward side of the Hadley cell affects a
wider area, so the dynamic descent of air and the conversion of potential energy into kinetic energy of air molecules above
the sky of Iran; while increasing the general heat of the air, provides conditions that, in the form of positive feedback,
cause the formation of local solid thermal low pressure centers in the eastern half of Iran, which due to the proximity of
the opposite pressure centers and the presence of suitable morphological conditions, on the plains of the foothills, creates
a rare collection of the best forms of sand dunes, which according to the general circulation of air molecules in the form
of a cyclone in the coordinate plane, the southeast arrangement in the Lot area is consistent with the above anatomical
dynamics. The noteworthy point is that despite the clockwise motion, the positive rotation of air molecules is the dominant
flow in the coordinate plane of the lower part near the surface of the earth, and airflow is converging.

Conclusions

The wind speed increases from April, especially in the central, eastern, and southeastern regions of the country, and in
May it reaches 5 meters per second in some parts of the Kavir plain. In June, as the pressure decreases, the wind speed
increases in all parts of the east and southeast. With the reduction of pressure in the central areas and internal basins, the
wind speed and, as a result, the displacement of sand masses reaches their maximum. In September, the conditions for
establishing low thermal pressure or cyclone systems are provided in the headquarters of the dunes. However, due to the
slight pressure differences between these areas with the surrounding areas, the wind speed is lower than the threshold
required to move materials. In the cold seasons of the year, due to the establishment of anticyclonic systems, the wind
speed decreases and reaches below the material movement threshold. Examining the average arrangement of wind
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patterns in the geographical area of Iran in the monthly period can show the difference between the direct performance of
the parameters in creating the wind and the change in its intensity, duration, direction, and extension. The results show
that a perfect relationship between Iran's rainfall and temperature regime with the scattering of dunes, clots, and nebulae.
In the northern and western regions of the country, no significant sand effects are seen.
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1. Sea-level pressure
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1. Gradient
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