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Ergs are a collection of dunes of various shapes and sizes. One of the characteristics 

of dunes is their active dynamics, which are considered a serious threat to residential 

areas and human activities. Dunes in Sistan and Baluchestan provinces have high 

morphological diversity and are dynamically active, which is why this study 

examined their morphological and dynamic status. This research was based on 

remote sensing methods and statistical information. In this study, satellite images 

and statistical information related to the speed and direction of the winds in the 

region were used as the most important research data. ArcGIS and WRplot software 

were the most important research tools. In this study, the morphological and dynamic 

status of dunes was first examined, and then their relationship with the speed and 

direction of the winds of the region and human activities was analyzed. The results 

of this study have shown that of the total 1068 square kilometers of the Sistan Dune, 

about 60 percent of it is covered by simple crescent dunes, and given that the average 

movement of the dunes of this dune has been between 2 and 90 m (during the years 

2005 to 2020), it is therefore dynamically active. In addition, the results of the 

analysis of the winds of the region have shown that the northern areas of the Sistan 

Dune have the highest average wind speed, but because the dunes have been fixed by 

human activities, they have had the least amount of movement, but the dunes of the 

southern areas have had more movement due to less vegetation cover and the 

absence of geomorphological barriers. 
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EXTENDED  ABSTRACT 

INTRODUCTION 
Dunes are among the factors threatening residential areas. These dunes also move throughout the year 
and may shift more than 20 meters annually. In many cases, the movement of dunes leads to the 
destruction of agricultural lands or human infrastructure. Due to their specific morphology, dunes have 
high tourism potential; however, because of their active dynamics, they are considered a serious threat 
to human activities. In fact, the movement of dunes, or the sandstorms caused by them, destroys 
agricultural lands and human infrastructure. A large part of Iran is covered by desert lands, and dunes 
in Iran are significantly distributed, covering major portions of the central, eastern, southern, and 
Khuzestan plain regions. Among the dunes in the eastern and southeastern regions of the country are 
those in Sistan and Baluchestan Province. These dunes consist of several individual dunes. The dunes 
of Sistan and Baluchestan Province display high morphological diversity and are dynamically active. 
Moreover, since they are mainly located near residential areas, they are of great importance. Given this 
significance, the present study examines the movement and shape of the dunes in Sistan and 
Baluchestan Province and their relationship with the wind conditions of the region. 

 

DATA AND METHODOLOGY  

This research was based on remote sensing methods and statistical information. Satellite images and 
statistical data related to wind speed and direction in the region were used as the primary research 
inputs. Google Earth software (to delineate the exact area of the dunes and monitor their 
displacement), ArcGIS (to prepare the required maps), and WRplot (to analyze wind speed and 
direction in the region) were the main research tools. Considering the subject and objectives, the study 
was conducted in several stages. In the first stage, the area of the dunes was delineated using Google 
Earth and Landsat satellite images. In the second stage, to assess the displacement of the dunes, 15 
sample points were selected. Based on the displacement of these points during the years 2005 to 2020, 
a displacement map of the dunes in the study area was prepared using the IDW interpolation method. 
In the third stage, to analyze the winds in the region, data from nine meteorological stations were used. 
Based on these data and through the WRplot software, wind speed and direction in the region were 
evaluated. In this stage, after calculating the average wind speed for different months of the year, a 
monthly wind speed map of the studied dunes was prepared using the IDW interpolation method. 
Finally, after analyzing the wind conditions of the region, the effects of wind speed and direction on 
the morphological and dynamic characteristics of the dunes were evaluated. 

 

RESULTS AND DISCUSSION 

The Sistan dunes, with a total area of 1,068 square kilometers, consist of several dunes and are highly 
diverse in terms of morphology and dynamics. The results of this study have shown that in the Sistan 
dunes, there are various types of dune shapes, including barchan and barchanoid, simple transverse, 
compound transverse, and thin to thick sand covers, which indicate the influence of various factors on 
them (Figure 1). Considering that simple crescentic dunes cover about 60 percent of the total area of 
the dunes in the region, they are more extensive than other dunes. The results of this study also 
showed that a large part of the Sistan Dune is dynamically active, such that the dunes of this dune have 
moved between 2 and 90 meters (during the years 2005 to 2020), with the highest amount of 
movement, at 90 meters, related to the southern dunes of the region, and the lowest amount of 
movement, about 2 meters, related to the stabilized dunes around Zabol. Also, the results of the 
analysis of the speed and direction of the winds in the region have shown that the average wind speed 
in the Sistan Dune area has been between 5.5 and 22.5 meters per second, and in terms of spatial 
distribution, the highest average wind speed during different months has been related to the dunes 
adjacent to the city of Zabol. In terms of wind direction, in the northern areas of the Sistan Dune, the 
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prevailing wind directions are from the northwest, and in the southern areas of the Sistan Dune, the 
prevailing wind directions are from the southeast. 
 

  
Figure 1: Map of the location of the Sistan ergs 

 

Table 2: Area and percentage area of dunes in Sistan ergs 
Row Type of dunes Area (km) percentage of area 

1 Barchans & Barchanoids  57.6  5.4  
2 Simple Crescentic Ridge  644.4  60.3  
3 Simple Crescentic Ridge & Barchans  138.8  13  
4 Compound Crescntic Ridge  7.3  0.7  
5 Sand Sheet Low Thickness & Barchans  54  5.1  
6 Sand Sheet Medium Thickness  4.5  0.4  

7 
Sand Sheet Medium Thickness & Simple 

Crescentic Ridge  161.2  15.1  

 

CONCLUSION  

The Sistan Dune consists of a series of large and small dunes that cover the border strip of Sistan and 
Baluchestan provinces. Given the considerable differences in latitude and altitude between the 
northern and southern regions of this dune, environmental conditions, including wind speed and 
direction, are not uniform across the area. Moreover, the impact of human factors varies in different 
parts of the Sistan Dune; for instance, a large portion of the dunes adjacent to Zabol has been 
stabilized, resulting in minimal influence of winds on these dunes. In contrast, the southern dunes have 
less vegetation cover, and their morphology has provided favorable conditions for movement. In this 
study, after calculating wind characteristics, wind speed was evaluated for each dune type. The results 
showed that the highest average wind speed, 9.3 m/s, occurred in the barchans, followed by the simple 
transverse dunes, while the lowest, with an average of 7.2 m/s, was associated with the medium-thick 
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sand cover. Considering that the transverse dunes and barchans of the region exhibited active 
dynamics during the study period, it can be concluded that differences in wind speed have played a 
significant role in the morphological and dynamic diversity of the dunes in the region. 
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3  ‶57 '06 °61  ‶47 '19 °30  45  

4  ‶55 '05 °61  ‶11 '10 °30  49  

5  ‶21 '57 °60  ‶32 '10 °30  15  

6  ‶57 '00 °61  ‶20 '03 °30  65  

7  ‶47 '37 °61  ‶16 '47 °28  90  

8  ‶32 '40 °61  ‶20 '44 °28  51  

9  ‶40 '43 °61  ‶29 '43 °28  57  

10  ‶31 '47 °61  ‶37 '38 °28  55  

11  ‶48 '52 °61  ‶12 '31 °28  35  
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