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Soil erosion is considered one of the most important factors in the lack of 

development in arid and semi-arid regions. To carry out the management and 

executive operations to control and reduce the adverse effects of wind erosion, the 

erosion potential and the factors affecting it must be identified. In this study, the 

Mokhtaran watershed was selected as one of the most important watersheds in South 

Khorasan Province with an area of 242701 hectares and the wind erosion potential of 

agricultural and non-agricultural lands has been determined using the capabilities 

and features of ArcGIS 9.3 software. For this purpose, based on field observations, 

Landsat satellite images, and Google Earth, land use and morphology of areas 

affected by wind erosion were determined. Then, the parameters related to wind 

erosion in agricultural and non-agricultural lands, such as morphological, geological, 

land use, soil, and wind characteristics, were determined based on base maps, field 

visits, interviews with local communities, and sampling and analysis. Finally, the 

wind erosion potential of these lands was determined for each geomorphological unit 

using the IRIFR model. The results showed that the potential degree of wind 

sediments and their volume in agricultural lands are much lower than in non-

agricultural lands. The assessment of the erosion potential of agricultural lands has 

shown that rainfed lands have a greater erosion potential than irrigated lands and 

orchards and in terms of erosion intensity, these lands are classified as medium and 

lower erosion levels. Also, among non-agricultural lands, the flat sandy land facies 

and floodplain areas have the highest and the stream bed deposits facies have the 

lowest degree of wind sedimentation potential. In terms of the total volume of wind-

blown sediments, concerning area, the floodplain facies have the highest amount and 

the streambed deposits facies have the lowest amount. 
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EXTENDED  ABSTRACT 

INTRODUCTION 
About 80 million hectares of Iran's surface is covered by desert areas, dunes, or areas with little 
vegetation, which are mainly affected by severe wind erosion and constantly threaten agricultural 
lands, villages, and cities surrounding desert areas.  Wind erosion and subsequent sand or dust storms 
are among the major challenges facing the world today, and the affected areas and their influencing 
factors must be identified and managed to reduce risks to natural environments and agricultural 
ecosystems. 
This study aims to investigate the potential for wind erosion of agricultural and non-agricultural lands 
in the Mokhtaran Plain for use in large-scale planning and sustainable development of this region to 
the sustainability of local communities, preventing migration and its tangible and intangible 
consequences, and related provincial and national security. 

 

DATA AND METHODS  
The present study was done in the Mokhtaran Plain watershed, covering a surface of approximately 
242,701 hectares. To compare the potential for wind erosion and its intensity in agricultural and non-
agricultural lands, the IRIFR1&2 model, maps, available statistics and information, and the 
capabilities of ArcGIS9.3 software have been used. First, the hydrological boundary of the Mokhtaran 
Plain was determined by digitizing the topographic maps of the region. In the next stage, using 
geological maps, Landsat TM satellite images, Google Earth, and field observations, 
geomorphological units were determined, and based on this, the area affected by water and wind 
erosion was distinguished. Geomorphological facies in the area affected by wind erosion were 
determined based on Ahmadi's (2006) classification and finally, a map of erosion potential and 
intensity has been prepared. 

   
RESULTS AND DISCUSSION 
The maps obtained in this study show that in agricultural lands, rainfed lands have a greater erosion 
potential than irrigated lands and orchards and in terms of erosion intensity, these land uses are in the 
medium and lower erosion class. The results of the assessment of the erosion potential of non-
agricultural lands show that the geomorphological facies of flat sandy lands and floodplain areas have 
the highest degree of wind sedimentation potential, and the facies of stream bed deposits have the 
lowest degree of wind sedimentation potential. In terms of the total volume of wind-blown sediments, 
the floodplain facies have the highest volume and the stream bed facies have the lowest volume, 
according to the surface. 

 

CONCLUSION  
In non-agricultural lands, wind erosion is high in some facies due to the lack of rainfall, poor 
vegetation cover, the type of formation and the large extent of some facies, and the fine-grained nature 
of the wind deposit and overall, wind erosion in non-agricultural lands is much higher than in 
agricultural lands. In the agricultural lands, the wind speed decreases due to better vegetation cover, 
fruit trees, and the presence of windbreaks on the edges of some lands and as a result, wind erosion is 
reduced depending on the type of cover and farm management. 
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