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ABSTRACT: Wind erosion is a process of wind-forced movement of soil particles. This process has the 
distinct phases of particle entrainment, transport and deposition. Because Iran locate in area that is 
sensitive about geological and climatic factors makes ERG in deposition phase that scattered in 
nineteen areas of Iran and they are included more than two Percent of it. Kashan ERG is very 
importance region in central of Iran about living, agriculture and industry then identifying of nature and 
origin of sand dunes is very important. In this study for identified and separated of detachment area used 
from interpretation of aerial photographs, satellite images and field operations. Finally, fifty samples were 
transferred to the laboratory for granulometric, mineralogical and morphoscopy tests. Results show that 
the study area belongs to the Cenozoic and include in marne and shale as well as region forms from 
many facies. Analysis of wind data show that the final orientation of sand transport in Kashan ERG is 
from southwest and west to northeast and north. And water in height region is more Carbonate as well 
as in low region carbonate to sulfate and in playa region is sulfate to Chlorin. Morphoscopy test proves 
that the origin of sands is in the water flows so sands in Kashan area do not have a very distant 
geological origin. Sand dunes are located at an altitude of 800 to 950 meter in region. In general, the 
sand dunes in north and north-west region of Kashan are in SSE-NNW and in east is SSW-NNE until 
NE-SW eventually in north is in NS direction. Basic density of the sand in the area shows irregularly 
handle funnel-shaped. 
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INTRODUCTION 
 

 Since at least the second half of the 19th century, erosion has been recognized as one of the most significant 
environmental problems worldwide (Bakker, 2007), particularly in areas having seasonally contrasted climate and a 
long history of human pressure. In the Mediterranean region, where concerns about soil loss and its consequences 
emerged as natural forests disappeared because of the expansion of livestock rearing, recurrent fires and the 
cultivation of steep slopes (Farahi, 2013). And more than two thirds of Iran located at the arid and semiarid areas 
and these areas have some exclusivity for example deficit of precipitation, reduced biodiversity and low density of 
vegetation. In Iran the ERG scattered in 19 area of country and they are included more than 2% of it (Ahmadi, 
2008) and the central area of Iran is important from some aspect to living, agriculture, industry and etc.  
 These problems (mention above) allow to the wind to easily erode the soils and removes surface soil from 
source areas and move to other places. Wind erosion is including detachment of soil particles, transport and 
deposit of soil by wind (Tian, 2013). Wind erosion is main factor of erosion in arid and semiarid region and 
observed unfavorable landscape of it are desert sand seas and sand dunes forms. Wind erosion happened in all 
arid regions of the world and even in sub humid to humid region and caused to extensive damage. The results of 
studies showed that damage caused by wind erosion is severe in dry years (Han, 2009). The identification of 
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sediment transport pathways in desert areas of Earth and Mars is a key factor for identifying present and ancient 
source areas of aeolian deposits (Pedro, 2012). 
 Understanding detachment area of wind sediment is the basic principles of control and combating of wind 
erosion. Because with identification of detachment area the causes to identified and better that the implementation 
activities performed in detachment area. In many cases are found that despite the extensive efforts of the 
organizations on stabilization of sand dunes, sand storms and wind deposits makes problems for people in desert 
region. The reason for this is the lack of attention to detachment area and origin of wind deposits. Experiences 
show that the best phase for combating with wind erosion is the control of detachment area and in emergency 
situations can do actions in other regions (transport and deposit). In spite of identification of sedimentation areas is 
fast and easy, recognition of detachment area determine of sensitivity for them is complicated and has special 
delicacy. There are many methods to identification of detachment area but every researcher presented a method 
according his specialist (Ahmadi, 2008). 
 The analysis of granulometric composition is essential for the investigation of the textural features of deposits. 
It provides valuable information on the dynamics and regime of processes which had formed deposits and built 
relief forms genetically connected with these deposits (Collins, 2010).Mineralogical samples and the genetic 
relationship between them can provide useful information about identification and accurate control of detachment 
area. Because a large percentage of sand dunes constitute from Quartz and Calcite element, it is better in 
mineralogical of sediment we looking for index and rare element or are expressive of special morpho-dynamic 
factors (Moghimian, 2013). Morphoscopy is very important section in these studies and after preparation of 
sediment aggregation we selected some stable minerals that have diagonal equal 250 micron and then we used of 
microscope to survey them about roundness, effects of erosional, brightness and eventually with calculation of 
coefficient of friction and the grain surface we determine with accurate carries distance of wind sediments type of 
detachment environments (Ahmadi, 2008).  
 These sand dunes represent a natural hazard to the cultivated land, in an area subjected to development and 
settlements in this area; therefore it needs scientific studies elucidating the genetic development and 
characteristics of these sand dunes as well as their risk then many researches were done about this subject for 
example we can insinuate in world to (Patrick P. Pease et al., 1999; El Sayed Ahmed El Gammal and Alaa El Din 
Ahmed El Gammal, 2010; Silvestro, 2010; Jean-Laurent Monnier, 2011; Tian-Li Bo, 2011; Pedro J.M. Costa, 2012; 
Srivastava, 2012; Tian-Li Bo and Xiao-Jing Zheng, 2013) and in Iran to (Ekhtesasi, 1996; Yamani, 2000; Ahmadi, 
2005; Safdari, 2008; Negaresh and Latifi, 2009; Abbasi, 2010; Nojavan, 2010; Maghsoudi, 2011; Jadidiol-Eslami, 
2011; Lotfi, 2011; Gholami, 2013; Farahi, 2013). 
 

MATERIALS AND METHODS 
 

Case study 
                                                                                                         
being considered as a series of sandy. It is one of the few sandy cities in Iran and cities such as Kashan, Aran-
Bidgol, Ravand, many of small and large villages, surrounding farm lands were located in the this sandy masses. 
This collection sandy is located in south of salt lake and has a crescent-shaped arc. Its convex is towards the west 
and along the its external convex including northwest sand dunes i                                                 
                                                                                                                           
         Longitude and square of area is 831 kilometers. These varieties include the eastern edge and scattered 
sand dunes and were obtained with used planimetr on maps with scale 1:50000. According to this map 
approximate volume of the sand is estimated 6 billion cubic meters. Long-term average temperature synoptic 
Kashan stations is 19.1°C, average relative humidity is 40% as well as long-term average rainfall is 138.4 mm.  
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                                       Figure 1. Location of the study area in Isfahan province and Iran 

 
Methodology  
 The first with library studies deals with the topic and in order identified and separated of detachment area used 
from interpretation of aerial photographs, satellite images and field operations as well as map were prepared. In 
order to obtain more information from the region set to analysis of wind data and some study related to 
geomorphology, geology and hydrology in the region. Finally in order to granulometric, mineralogical and 
morphoscopy study fifty samples were transferred to the laboratory.  
 Through the questionnaires and gathering information and experiences of residents in zone we used to 
identified the direction, duration and frequency of sand storms and with assist in the interpretation of aerial 
photographs and satellite images corresponding to different time periods and also the expansion of sand dunes as 
well as study of general morphology and study of winds in area associated with the identification of erosive winds is 
presented to determine the sectors or regions of the sand dunes. Identification of the most intense and duration of 
the most speed winds is important in project of combating wind erosion and geomorphological dynamics. The 
accuracy of these studies directly related to the accuracy of the statistics, the number of stations, and most 
importantly it depend to type of data in stations. 
 In order to identify and introduce detachment areas as well as to determine their susceptibility to wind erosion 
with study of region geomorphology, interpretation of satellite and aerial photo and field operation considering and 
then units determined in region as well as type of erosion in it and facies in detachment region too and eventually 
region were separated. To determine the relationship between depositional processes and estimation of 
detachment areas to deposit and finally prepare deposits for sedimentological studies we do Sampling in order to 
tests for granulometre, mineralogy and morphoskopy. Samples aggregate at different levels in the laboratory. Then 
obtained different index such as mean (MZ), sorting (SI), skewness (SKI) and in this stage used from Gradstat 
software for analysis. And we used from following relations.  
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RESULTS AND DISCUSSION 
 

 The study area belongs to the Cenozoic, although small amount of sedimentations appears to have been 
before but the most them is belong to Cenozoic. Sediments before Cenozoic in the range of Kashan are limited in 
exposure of Cretaceous and Jurassic and are included marne and shale. Geomorphology of map shows many 
facies in region that formatted in a long time (Figure 2). 
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 Survey related to Analysis of wind data (Mesbahzadeh, 2012) shows that the final orientation of sand transport 
in Kashan ERG is from southwest and west to northeast and north. Calculation of DPt shows (Fig 3) that Most 
powerful winds in spring and winter, respectively with 67.2 and 36.3 are and in the autumn wind erosion potential 
can be minimized that calculated to 9.6 unit vector. The transport potential of sand in Kashan ERG is 100.8 unit 
vector as well as according to the amounts categories (Frayberger and Dean, 1979) this region is classified to low 
in relation to power of wind erosion. Sand transport rate based on Lettau- Lettau equation (1987) is 2.385 
m

3
.m/year. Briefly should be said that the north and south winds between the mountains and plain, moving the 

sand from surrounding of heights to plain. East winds flow into them along the plain and finally west and northwest 
as well as local wind and west whirlwind of Kashan surface particles direct to east and northeast of Kashan, Aran-
Bidgol and Chahartaghi.  
 

 
Figure 2. Geomorphology map of study area (Modified from Esmaeili, 2004) 

 
 Studies about situation of hydrology in region (Fig 4) shows that fresh water is relatively abundant in mountain 
areas and in flank alluvial as well as alluvial fan with coarse sediment movement and infiltration is favorable 
therefore in pediment lack of water, lack of penetration, high evaporation rates and low speed of ground water due 
to salinity and contamination of water in region. In general water in Kashan and the most surrounding villages that 
                     ’              q                     A                                  C                       
low region carbonate to sulfate and in playa region is sulfate to Chlorin. 
 

 
Figure 3. Annual Sand rose for Kashan station from 1975 to 2005 (Modified from Mesbahzadeh, 2012) 

 

 
Figure 4. Streams network in Kashan region (Modified from Esmaeili, 2004) 
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 Studies of sand mineral shows that there are little non-destructive particles of Quartz and at the same time a 
high proportion of lime in sand can be seen (Fig 5). Non-destructive particles of Quartz as sedimentary rubble, 
igneous rock and isolated minerals such as Feldspar and Mica as well as are some of dark minerals. Magnitude of 
lime was determined with using of Bernard method. The lime in sediments of sand dunes and in alluvial is above 
and the average is between 18 to 24 percent. There is not quite clear between the aggregation of sand dunes 
particle and lime. But it seems that the fine particles there are lime more than the larger particles. Many layers of 
clastics and the calcareous in the region contain sand, silt and clay. This material joined by calcareous and various 
salts Join to together and in the effect diagenesis are more or less hard. Lime in fine particle is the form of powder 
but sometimes are seen in large particles with shell fragments or small particles of calcareous. And trace amounts 
are seen in some dolomite cases. 
 For morphoscopy elements grains of quartz particles between 250 and 700 microns after washing with thin 
hydrochloric acid solution were studied with a stereoscope. Higher proportion of the quartz sand appears and 
debris quartz has a high proportion of matte particles as well as roundness of these sands is not perfect. Dominant 
sand bumps that are showing the initial fracture and a little roundness and matte appear along fractures but bright 
and clear origin of the grains has been perfectly preserved. Movement of sand wind streams had seen with a matt 
mode and thuds. Furthermore, most of the sands are no sharp edges and roundness of them is not complete. This 
issue proves that the origin of the sand is in the water flows and over time and area movement of them is limits. So 
density of sands in Kashan area is not had a very distant geological origin. And changes at grain size in the 
highlands, it has reason for it that the most sands origin is from surrounding surfaces (Qom and Ardakan) and west 
and north of Kashan have been effective or providing fine-grained and calcareous sediments.  
 

 
Figure 5. A kind of mineral samples test 

 
CONCLUSION 

 
 Sand dunes are located at an altitude of 800 to 950 meter in region and the line in the sand of the west is in 
850 meter as well as in east is in 1000 meter. Sand dunes is variable of height; increased height and density of the 
sand depended on Surface topography and elevation of region that in this case from west to east increased this 
altitude. Sand dunes is as dense in the body of funnel and forms complexes type of sand dunes that top of peaks 
pulled in different directions and shapes such steep and moderate of hills. In North West of region near Maranjab 
single sand dunes gradually towards the south interlocking together and are distinguished with red color from west 
sand dunes. In general, the sand dunes in north and north-west region of Kashan are in SSE-NNW and in east is 
SSW-NNE until NE-SW an eventually in north is in NS direction. Basic density of the sand in the area shows 
irregularly handle funnel-shaped. The entrance is in the west, the tube and the body is in east side and the handle 
located in side of salt sea and Latif mount. 
 According to the analysis, we can conclude that rarely seen in the sand of clay minerals but in some cases of 
salt sea playa and plains see minerals such as Illite and Chlorite and amount of Kaolinte in the sample is low or 
lacking of it. Frequently samples of playa are Halite or Sulfate and indicate that environment PH is high and it is 
normal that in this condition is low to acidic decomposition and creation of Kaolinte minerals.  
 After analysis of sediments in laboratory we know that very fine sand located in top end of sand dunes western 
and in the north of Chahar-Taghi and Bidgol in the mouth of the compaction funnel of sand. Its median is 150-180 
micron and Kurumbein index of them is 0.25-0.4 and in the samples there is high lime content and also has a high 
proportion of silt particles. In the second section of sediments that included fine of them 90 percent of the particles 
smaller than 500 microns and particles between 250 and 300 microns is about 80 percent and median is 250 
micron and situation of these sediments is in north of first group and located in an area that called the Khatib valley. 
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In the next group that included coarse sand located in the northeastern of kashan and near of Ghasem-Abad and 
Koshko and these elements are dark and lime and in this group median is 600 and Kurumbein index is 1-1.5 and 
eventually in forth group that located around the villages of Abuzeyd-Abad and Saeed-Abad Kurumbein index is 0.3 
and 90 percent of them is about 100 to 500 micron. There are Coarse sand in northeast of Kashan and these 
sands are heterogeneous, dark and abundant elements of igneous as well as low value of limestone. granulometre 
curved is stair and two defined sources as well as in terms bimodal or sometimes complex. Median is 600 micron 
and Kurumbein index is 1 to 1.5 and 20 percent of particle are more than 2 mm as well as less than 2 mm are 80 
percent of particles. Particles between 500 to 1000 micron are 45 percent and particles less than 250 micron are 
25 percent 

 
REFERENCES 

 
Ahmadi H. 2008. Applied Geomorfology, 2ed Edition, University of Tehran press, 2008. 
Bakker MM, Govers G, Jones RA and Rounsevell MDA. 2007. The effect of soil erosion on Europe's crop yields, Journal of Ecosystems, 1209–

1219. 
Besler H. 2008. The Great Sand Sea in Egypt: Formation, Dynamics and Environmental Change –A Sediment-Analytical Approach , Elsevier. 
Bubenzer O, Besler H. 2010. Sands as Archives of Environmental Change: Examples from Egypt, Sudan and Namibia, Towards 

Interdisciplinarity, Rudiger Koppe verlag Koln: 23-48. 
Collins A L, Walling DE Webb L and King P. 2010. Apportioning catchment scale sediment sources using a modifi ed composite fingerprinting 

technique incorporating property weightings and prior information, Geoderma, 155: 249– 261. 
El Sayed Ahmed El Gammal and Alaa El Din Ahmed El Gammal. 2010. Hazard impact and genetic development of sand dunes west of 

Samalut, Egypt, The Egyptian Journal of Remote Sensing and Space Sciences , 13: 137–151. 
Farahi M. 2013. Identification of wind affected regions in Zabol district (Sistan va Baluchestan province, southeast of Iran), European Journal of 

Experimental Biology, 3(2): 624-630. 
Grousset FE, Biscaye PE. 2005. Tracing dust sources and transport patterns using Sr, Nd and Pb isotopes. Chemical Geology 222: 149-167. 
H   Q Q , J Z       Z ,   N   Q             2  9  W                                  fl                                       e entrainment 

and erosion of beach sand by wind using sands from tropical humid coastal southern China, Geomorphology, 104: 230-237. 
Hevia GG, Mendez M and Buschiazzo DE. 2007. Tillage affects soil aggregation parameters linked with wind erosion, Geoderma, 140: 90-96. 
Jose M. 2013. Erosion in Mediterranean landscapes: Changes and future challenges, Journal of Geomorphology, 198: 20-36. 
Kasper-Zubillaga J, Zolezzi-Ruíz J, Carranza-Edwards H, Girón-García A, Ortiz-Zamora P and Palma M. 2007. Sedimentological, modal 

analysis and geochemical studies of desert and coastal dunes, Altar Desert, NW Mexico, Earth Surface Processes and Landforms, 32: 
489-508. 

Maghsoudi M, Yamani M, Mashhadi N, Taghizadeh M and Zahabnazouri S. 2011. Identification of Sand Sources of Nogh Erg by Using of Wind 
Analysis and Sand Grain Morphometry, Geography and Environmental Planning Journal, 22th Year, vol. 43, No.3. 

Culloch MC, Pailles M, Moody C and Martin CE. 2003. Tracing the source of sediment and phosphorus into the Great Barrier Reef lagoon, 
Earth and Planetary Science Letters, 210 : 249-258. 

Farahi M, Shahryary A, Pahlavanrvy A, Fakhoreh S and Noori GH. 2013. Wind erosion rate estimation in Tasuki-Rigchah region using IRIFR 
Model (Southeastern Sistan), European Journal of Experimental Biology, 3(2):592-597. 

Farahi M, Shahryary A, Fakhoreh S and Pahlavanrvy A. 2013. Identification of wind affected regions in Zabol district (Sistan va Baluchestan 
province, southeast of Iran), European Journal of Experimental Biology, 3(2):624-630. 

N       , N         M, M    I, S     , H            Y     Y  2    S                           “        A               ”          A     2   : 
implications of the Sr–Nd isotope ratios, Atmospheric Environment, 33: 5568-5575. 

Moghimian N, Habashi H and Kooch Y. 2013. Influence of windthrow events on soil carbon sequestration and fertility status at local scales-A 
case study in Hyrcanian forest, European Journal of Experimental Biology, 3(3):160-167. 

Nordstrom KF, Hotta S. 2004. Wind erosion from cropland in the USA: a review of problems, solutions and prospects. Geoderma, 121: 157-167. 
Patrick P Pease. 1999. Mineralogical characterization and transport pathways of dune sand using Landsat TM data (Wahiba Sand Sea, 

Sultanate of Oman), Journal of Geomorphology, 29:235–249. 
Costa PJM, Andrade C, Dawson AG, Mahaney WC, Freitas MC, Paris R and Taborda R. 2012. Microtextural characteristics of quartz grains 

transported and deposited by tsunamis and storms, Journal of Sedimentary Geology, 275–276: 55–69.  
Pye K, Tsoar H. 1990. Aeolian Sand and Sand Dunes. Unwin Hyman, London. 1990. 
Silvestro S, Achille GDI and Ori GG. 2010. Dune morphology, sand transport pathways and possible source areas in east Thaumasia Region 

(Mars), Journal of Geomorphology, 121: 84–97. 
Silvestro S, Fenton LK and Ori GG. 2008. Complex dunes in the southern hemisphere of Mars: age and wind regimes, 39th Lunar and 

Planetary Science Conference, P1893. 
Bo TL, Zheng XJ. 2013. The formation and evolution of aeolian dune fields under unidirectional wind, Journal of Geomorphology, 134: 408–416. 
Yang X, Zhang. F Fu and Wang X. 2008. Oxygen isotopic compositions of quartz in the sand seas and sandy lands of northern China and their 

implications for understanding the provenances of aeolian sands,  Geomorphology, 102: 278-285. 
Shao Y. 2008. Physics and modeling of wind erosion, Springer publisher, Germany, 2008. 
Yong Z, Yuan-sheng P. 2010. A Study on Distributed Simulation of Soil Wind Erosion and Its Application to the Tuhaimajia River Basin, 

Procedia Environmental Sciences, 2: 1555-1568. 
Zhuodong Zh, Wieland R, Reiche M, Funk R, Hoffmann C, Li Y and Sommer M. 2011. Wind modelling for wind erosion research by open 

                     fl            , E          I          ,  : 316-324. 
Zimbelman JR. 2010. Transvere Aeolian Ridges on Mars: First results from HiISE images, Journal of Geomorphology, 121: 22–29. 
 
 
 
 

http://www.pelagiaresearchlibrary.com/european-journal-of-experimental-biology/vol3-iss3/EJEB-2013-3-3-160-167.pdf
http://www.pelagiaresearchlibrary.com/european-journal-of-experimental-biology/vol3-iss3/EJEB-2013-3-3-160-167.pdf

