
 

 

https://sid.ir/1790
https://sid.ir/1797
https://sid.ir/1798
https://sid.ir/1799
https://sid.ir/1800
https://sid.ir/1788
https://sid.ir/1703
https://sid.ir/1706
https://sid.ir/1708
https://sid.ir/1707
https://sid.ir/1789


Arc
hive

 of
 S

ID

44Geography and Development, 10nd Year, No.28, Autumn 2012 

Geography and Development 
10nd Year - No. 28 - Autumn 2012 

Received : 16/12/2011   Accepted : 18/7/2012 
PP : 44 - 46 

 
Quantitative and Qualitative Analysis of Erosion on Southern River Basins  

Adjacent to Mashhad and its Environmental Impact 
 

Dr. Mohammad Jafar Zomorodian 
Associate Professor of Geography 
University of Ferdowsi Mashhad  

Ramin Rahimi 
M.Sc in Geomorphology 

Introduction 
Erosion and especially soil erosion can be considered as one of the most threatening factor for the 
environment in general and for soil and water resources in particular. Because soil is made from the 
composition of fine material, mineral and homos and its a natural-dynamic environment in which 
plants are grown. Nowadays, soil erosion is one of the problems and challenges which cause huge 
damages, particularly in Iran.  This happens because erosion has many other consequences including 
soil loss and degradation, water pollution, reduction of water reserves and dams water filling 
operation, threatening general health and etc. Therefore, the assessment and control of erosion and its 
consequences can be considered as a major step for moving towards sustainable development. As a 
result, many researches and administrative activities are done and many models are employed in this 
field. Fundamental research related to soil erosion was started in 1915 for the first time and Wotiy was 
the first person who did comprehensive research in this field. Many researches also carried out in this 
field in Iran in general and in khorasan Province in particular and present study is in parallel with these 
research, because city of Mashhad is located in northern slope part of Binalood Mountain range, and it 
is surrounded by four river basins including Torogh, Mayaan, Dehbar, and Jaghargh. Unsurprisingly, 
the negative consequences of soil erosion in these areas have an impact on city of Mashhad and its 
citizens. This study was carried out to identify the details of this erosion in this area and appropriate 
ways to control it. 
 
Research Methodology  
This research is designed based on experimental method, quantitative and qualitative analysis, field 
study and also laboratory research. This study employed MPSIAC Model with consideration of data 
and natural features of the selected area (9 factors including: geology, climate, run-off and discharge , 
topography, soil, plant coverage, land use, river erosion, and superficial soil erosion). Results of this 
study are compared and analyzed with data from sediment analysis stations in the region. In order to 
obtain better results, this research employed variety of maps including Topographic maps, Geological 
maps, etc. Moreover, this research also used Remote Sensing images in order to achieve its objectives.  
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Discussion and Results 
Area covered in this study is located in the North-East of Iran (Khorasan-Razavi Province) between 
36,4 -36,21 North latitude and 59,10-59,37 East altitude. The flow of these mentioned four river basins 
are derived from the north slope of Binalood Mountain range and they are flowing into Mashhad - 
Chenaran plain and ultimately joining Kashafrud River. These river basins covered area is about 429 
km2 and with respect to geomorphology are agree with Binalood. From litho logic point of view, 
metamorphic schist and Mashhad filith (slate, schist, schale, ophiolith, and etc) have covered 90% of 
these basins. Also several faults exist in this area in which Sangbast Shandiz is the most famous one. 
Climate of this area can be categorized as semi-dried and cold and the annual average of rainfall is 
about 256.3 mm. Length of the major branches of these river basins is about 25 km in average and 
they seems to be in the form of permanent rivers. The average of annual water flow is 4.455 M3/S. 
The land coverage in these areas is mainly cliffs, Scree, roads and civil structures and in terms of plant 
coverage can be considered as a relatively poor area. This area also includes agricultural land area that 
in the recent years were converted to restaurants and constructions in which Jaghargh can be 
considered as the first place regarding this ranking. These environmental and natural characteristics 
and features as independent or as a common or a combination of factors  were effective in creating the 
erosion and sedimentation processes of the area and has had particular environmental consequences.  
 
Conclusion 
Results of quantitative and qualitative analysis indicate that, firstly, Jaghargh River basins has the 
most erosion and sediments compared to other river basins studied in the region. Secondly, the 
MPSIAC Model is applicable in this region, because as an example, according to MPSIAC Model, the 
amount of sediments measured in Jaghargh river basin was 531 Ton/Km2 per year, whereas, in 
sediment measuring station in this area, amount of sediment measured was 547 Ton/Km2 per year. 
Thirdly, the amount of erosion and sediment in the region studied in this research were constantly 
increasing which is affected by changes in land use patterns and also human disruptions. Increasing 
erosion and sediment in the region also had a negative impact on the environment (changes in linear 
river section, reducing the life-cycle of dams in the region, dusty weather conditions in Mashhad, and 
etc).   
In terms of qualitative analysis, it is needed to mention that, in addition to the above quantitative 
analysis and its results, the existence of series of factors in the region led to increase erosion and also 
intensified it. These factors mainly include: the characteristics and features of elements and 
environmental and natural factors (e.g. Schistozite, the range of temperature variation in a day and 
during the season which intensify Thermoclasty and Cryoclasty in one hand and on the other hand, 
topography, high levels of rainfall with relatively high snow coefficient, and high water flow in rivers 
which strengthening the process of erosion and sediment), changes in land use patterns in recent 
decades (particularly in Jaghargh river basin), and (due to population increase) in recent years.  
 
Keywords: Quantitative and qualitative analysis, River basin, Erosion and sediment, Environment, 
Sediment measuring, MPSIAC. 
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