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ARTICLE INFO ABSTRACT
. As active landforms in desert regions, barkhans and other types of sand unevenness
Article type: have always been affected by the prevailing climatic conditions. By moving to link
Research Article routes, they cause noticeable dangers. Nosrat Abad-Fahraj link route is in provinces
of Sistan & Baluchestan and Kerman. Due to the dry and desert climatic conditions,
Arti . . the main aim of the present study is to investigate the dangers of sandstorms and
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barkhans displacement in the mentioned route. First, employing Sentinel 2 satellite
image (2016-2023) and remote sensing methods, some information about the
geographical distribution and geomorphological diversity of the hills on a local scale
was obtained. In this regards, four sandhills areas namely, Barkhans, Seif and Silk
were analyzed in a certain link path and certain morphological changes. The results
of the analysis of the images showing the amount of displacement in these four areas
during an eight-year period are as follows: Barchan in region number 1 has displaced
about 98 to 100 meters with the direction of south and southeast to north and
northeast, in Silk sand unevenness in region 2, brankhes have displaced about 25 to
30 meters from southwest to northeast and annually, Seif hills in region 3 (north of
the road) have displaced approximately 244 meters from west and southwest to the
east and northeast and are developing towards the link route. In region 4, which is
located in the southern part of Rig Yalan, the displacement amount, during the whole
studied period, is about 210 meters. But due to the direction of the displacement

towards north and northeast, it causes no harm to the route. For content confirmation,
the region wind data at 10-meter-level and synoptic station were used.
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Introduction

Sandhills and barkhans are considered as the most active desert landforms which with significant
displacement, cause major dangers in link routes and lives of the residents of these areas. By creating
dust, sandstorms decrease visibility and bring various adverse consequences. A wide range of sand
features seen in desert regions, have been classified by geomorphologists and each type of these
features is dependent on the prevailing wind direction in the year and also the amount of sand
(Maghsoudi et al., 1391, p.84). Since sand causes natural erosion and sedimentation hazards on the
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structures in desert areas, so that road signs become obscure by encountering the fine dusts. Sands
damage the car engine through entering the ventilator and they also make the windows and the color of
the car opaque. The asphalt also would be damaged. Hence, investigating the sandstorms, barchan
displacement and other types of sand unevenness and in general, all their dynamic features is of
paramount importance. In the present study, due to the significance of this area which is the most
momentous link routes of southeast to south, the center and even north. The passage of the south-
eastern railway, the investigation of sandstorm dangers and the barkhans displacement were also
prioritized in this research. For this purpose, satellite images on geographical distribution and
morphology of hills were employed in the area. Also, the mechanism which led to creation and
movement of the unevenness in the area, has been surveyed.

Methodology

In order to reveal the displacement of types of sand unevenness in Nosrat Abad- Fahraj link route,
satellite images related to Sentinel 2 with 10-meter-resolution during 2016-2023 were used. Sentinel 2
on ground with a muti-band instrument has recorded ground changes in 13 spectral bands every 5 days
and monitored the entire ground. For band combination SNAP software was utilized to monitor the
changes and for data analysis GIS was used. To show the location of the target region, Landsat 8
satellite images were employed. Also, the statistics of the wind direction and speed of the synoptic
stations located in the region were prepared from the meteorological organization of the country and
the annual winds of the stations were drawn with WR Plot software. Then, 10-meter ground surface
data from the ECMWF 0.125 was used to analyze the general atmospheric circulations. First, the data
was collected separately for each month containing U and V data, and then the 40-year average was
taken. The first calculations were conducted in GRADS software, wind speed and direction were in
done in GIS. The stages of doing the research as a chart can be seen below.

Discussion and Results

Since wind in desert regions is the main cause of damage and displacement of different types of sand
unevenness, when its speed reduces in one area, it leaves the sand grains and forms different kinds of
sandhills based on the environmental conditions. To monitor the amount of displacement and changes
of sand unevenness, Sentinel 2 images were used. First, after distinguishing the link route of Fahraj-
Nosrat Abad, four regions of sand unevenness were identified over and down the road and some hills
with remarkable changes were chosen and studies (figure 1). On the roadway of Fahraj-Nosrat Abad,
sand unevenness was created in different forms. In these four regions of Barchan, Seif and Silk can be
identified which it might be the origin of unevenness.

Conclusion

If conditions such as strong wind, land morphology and too much sand exist in desert areas, there are
many possible dangers due to sand movement. Unfortunately, all these features are noticeable in
Nosrat Abad-Fahraj. This road is vulnerable to serious damages. Analyzing the satellite images and
field visit, it was revealed that there are active landforms such as Barchan, Silk, Seif and other types of
sand unevenness. Studies show that the main factor of environmental hazards in this route is the
existence of these landforms. In this region, because of the geomorphological conditions, the presence
of continuous wind, excessive dryness of the region, sedimentation and lack of vegetation, creating
road dangers such as reduced visibility, vehicle breakdowns, risk of accidents, asphalt damage, air
pollution and health risks would be provided. All these have been confirmed dozens of times by
travelers. Now that the areas prone to displacement and unevenness have been identified, the crucial
measures must be taken to control and prevent the problems for travelers.
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