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Extended Abstract 

Introduction 

The Iranian Institute of Soil Conservation and Sanitation has estimated the annual soil erosion 

rate in Rata, Iran, at 33 tons per hectare, which is 5 to 6 times the permissible limit.Due to the 

large extent of most watersheds in Iran, it is not possible to implement conservation and sanitation 

plans throughout the basin.For this reason, in order to increase the performance of watershed 

plans, critical areas should be identified and prioritized in terms of soil erosion potential. And 

then, by implementing proper management programs, priority should be given to reducing and 

preventing soil erosion, respectively. The Ghezel Ozen-Sefid Rood Watershed is the largest sub-

basin of the Caspian Sea which is the largest irrigable basin after the salt lake basin and it is 

important because of the different climates and rich soil and water resources. Due to extensive 

agricultural lands, Manjil dam located downstream of Ghezel Ozen River and beneficiary of 8 

provinces of this basin, soil erosion studies and identification of susceptible areas to waterlogging 

are one of the most important programs and priorities for watershed management activities. This 

basin is intended to prevent erosion and consequently the economic and social consequences 

thereof. 

Materials and Methods 

In this research, in order to estimate morphometric parameters of linear and linear morphometric 

parameters, the digital layer SRTM height of 30 m was used in Arc GIS environment.Also, a 

MODIS image frame was used to map the basin vegetation at the time of basin maximum 

vegetation cover using NDVI index.TRMM satellite precipitation data along with the Fournier 

index were used to estimate the erosion rate of the basin digitally-spatially. CP ranking was also 

used to prioritize. 

Discussion and Results 

Results of mean CP rankings from morphometric point of view show that Taleghan basin with 

the highest value of 0.9 and Astaneh basin located downstream of Sefidrood with the lowest value 

of 0.9 have the least sensitivity to erosion.According to CP, basins often have roughly the same 

stress-strain conditions, all of which fall into two classes of medium and high.54/54% of 

watersheds in middle class and 45/46% in high sensitivity class 

Soil erosion is the highest priority in Taleghan, Divandareh and Mahan basins, respectively. 

The results of basin erosion based on erosion rate and vegetation cover showed more varied 

classes than morphometric based erosion rate, indicating that the basins have more differences in 

vegetation cover and erosion rate than their morphometry.Based on erosion rate and vegetation 

cover, 3.4% of Sefidrood basin, which includes Gol Tapeh basin, has very high priority, 2.9% 

which includes Taleghan, Mahan, Qorveh, Divandarjeh, Manjastan, Zanjan, respectively. At high 

priority, 1.2%, which includes the Sajas Basin and the Lunar Basin, are at medium priority and 

1.2% of the basin, which includes the Tarom basin, is of low priority.Based on the combination 

of mean morphometric parameters, erosion and vegetation cover, the lowest CP values of basins 

were3.87 and the highest values were 8.2 for lunar and Manjil basins.Similar to the classification 

of morphometric parameters, the results of integrated prioritization fall into two classes of 
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medium and high. High-priority basins with 45.45 percent of medium-sized basins also include 

55/54sub-basins of the Great White River. 

Conclusions 

In this study, in order to prioritize Sefidroud-Ghezel Ozen subsoil against soil erosion, 

morphometric parameters were used as physiographic factors involved in erosion of watersheds 

along with annual erosion rate as external dynamic factor and vegetation cover as a conservation 

factor.In order to prioritize sub-basins based on morphometric parameters, all sub-basins of 

Sefidroud-Ghezlozen in two classes of intermediate with frequency of 54/54 and high with 

frequency of45/46They take their place.Basin prioritization based on erosion rate and vegetation 

cover shows more diversity of sub-basins from the perspective of these two parameters.Therefore, 

sub-basins were classified in four very high, very low and medium classes, indicating that the 

erosion and vegetation cover of the sub-basins were more than their morphometric differences. 

Since the morphometric parameters of the watersheds are mainly influenced by tectonic 

movements and due to the most part of Ghezel Ozen-Sefidrood basin in northern geomorphologic 

units (Alborz and Talesh) and northwestern of Karestan and Azarbayjan in Azarbaijan The 

unevenness follows and there is not much difference between them.From the perspective of the 

data used, the TRMM data are the most recent data used to increase the speed of operation in 

prioritizing and estimating the rainfall parameter and subsequently the erosion. Accuracy 

evaluation results showed that R2 and RMSE coefficients have good performance in Sefidrood 

basin and can be used in estimating erosion rate.The present study demonstrates the optimum 

performance of spatial digital data for morphometric, vegetation, erosion, and ... studies of 

watersheds that are useful for comparative studies of watersheds and can be used in the shortest 

time. 

Keywords: Prioritization, Water Frequency, Spatial Digital Data, Ghezel Ozen-Sefidrood Basin. 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.h

su
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                               2 / 4

http://journals.hsu.ac.ir/jarhs/article-1-1509-en.html


Arid Regions Geography Studies; Volume 9; Number 33; Autumn 2018 

References  

1- Ahani, A., Emamgholizadeh, S., Mousavi Nodushani, S & Ajdari, K. (2015). Flood Regional 

Frequency Analysis Using Combined Cluster Analysis and Linear Moments, Watershed 

Management Research, 6(12), 20-11. 

2- Ahmed, F., & Rao, K. S. (2015). Prioritization of Sub-watersheds based on Morphometric 

Analysis using Remote Sensing and Geographic Information System 

Techniques. International Journal of Remote Sensing and GIS, 4(2), 51-65. 

3- Altaf, S., Meraj, G., & Romshoo, S. A. (2014). Morphometry and land cover based multi-

criteria analysis for assessing the soil erosion susceptibility of the western Himalayan 

watershed. Environmental monitoring and assessment, 186(12), 8391-8412. 

4- Amani, M & Najafinejad, A. (2014).Sub-basin Prioritization Using Morphometric Analysis, 

Remote Sensing and GIS Techniques, Lolander Watershed, Golestan Province. Journal of 

Watershed Management Research, 5(9), 1-15. 

5- Asadi Nalivan, O., Saghazadeh, N., Salahshur Dastgerdi, M & Bay, M. (2015). Sub-basin 

prioritization suing morphometric analysis and GIS for Watershed Management Measures 

(Case study: Maraveh Tappeh watershed, Golestan). Iranian journal of Ecohydrology, 2(1), 

90-103. 

6- Elmizadeh, H. (2012). Morphological and slope analysis in relation to erosion (Case Study of 

the Nachi Basin). Scientific- Research Quarterly of Geographical Data (SEPEHR), 20(80), 

79-83. 

7- Erena, S. H., & Worku, H. (2018). Flood risk analysis: causes and landscape based mitigation 

strategies in Dire Dawa city, Ethiopia. Geoenvironmental Disasters, 5(1), 16. 

8- Fallah, M., Mohammadi, M & Kavian, A. (2015). Sub-basin Prioritization Using 

Morphometric Analysis and Land Use Changes, Journal of Ecohydrology, 2(3), 274-261. 

9- Hemmatzadeh, Y., Barani, H & Kabir, A. (2012). The role of vegetation management on 

surface runoff (Case study: Kechik catchment in north-east of Golestan Province). Journal of 

Water and Soil Conservation, 16(2), 19-33. 

10- Horton, R. E. (1945). Erosional development of streams and their drainage basins; 

hydrophysical approach to quantitative morphology. Geological society of America 

bulletin, 56(3), 275-370. 

11- Hurtrez, J. E., Sol, C., & Lucazeau, F. (1999). Effect of drainage area on hypsometry from an 

analysis of small‐scale drainage basins in the Siwalik Hills (Central Nepal). Earth Surface 

Processes and Landforms, 24(9), 799-808. 

12- Javed, A., Khanday, M. Y., & Ahmed, R. (2009). Prioritization of sub-watersheds based on 

morphometric and land use analysis using remote sensing and GIS techniques. Journal of the 

Indian society of Remote Sensing, 37(2), 261. 

13- Khan, M. A., Gupta, V. P., & Moharana, P. C. (2001). Watershed prioritization using remote 

sensing and geographical information system: a case study from Guhiya, India. Journal of 

Arid Environments, 49(3), 465-475. 

14- Lal, R. (1976). Soil erosion on Alfisols in Western Nigeria: III. Effects of rainfall 

characteristics. Geoderma, 16(5), 389-401. 

15- Masjedi, A & Fathi Moghaddam, M. (2009). Experimental Investigation of the Effect of 

Vegetation on Prevention of Soil Erosion in Watersheds, Engineering and Watershed 

Management, 1(3), 211-201. 

16- Mohammadi, S., Salajeghah, A., Ahmadi,. Ghodousi, & Kiani Rad, A. (1396). Evaluate the 

performance of different models to estimate suspended sediment rating curve method within 

the White River watershed, rangeland and watershed magazine, 70(4), 990-977. 

17- Mokarram, M., Darvishi, A & Negahban, S. (2017). The Relation between Morphometric 

Characteristics of Watersheds and Erodibility at different altitude levels using Topographic 

Position Index (TPI) Case Study: Nazloochaei Watershed. Scientific- Research Quarterly of 

Geographical Data (SEPEHR), 26(101), 131-142.  

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.h

su
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                               3 / 4

http://journals.hsu.ac.ir/jarhs/article-1-1509-en.html


Arid Regions Geography Studies; Volume 9; Number 33; Autumn 2018 

18- Nikkami, D., Mehdian, M. (2014). Providing a map of the country with appropriate rainfall 

erosivity index. Watershed Engineering and Management, 6(4), 376-364. 

19- Nikkami, D., Razmjoo, P & Bayat Mohammad, F. (2010). Investigation and introduction of 

some new indicators of rain erosion, engineering and watershed management, 2(2), 65-72. 

20- Nosrati, K., Immunity, D & Talari, A. (1397). Regional Analysis of Suspended Sediment 

Load Using Principal Component Regression in Sefidroud Watershed, Rangeland and 

Watershed Management, 71(3), 827-809. 

21- Rai, P. K., Mohan, K., Mishra, S., Ahmad, A., & Mishra, V. N. (2017). A GIS-based approach 

in drainage morphometric analysis of Kanhar River Basin, India. Applied Water 

Science, 7(1), 217-232. 

22- Ratnam, K. N., Srivastava, Y. K., Rao, V. V., Amminedu, E., & Murthy, K. S. R. (2005). 

Check dam positioning by prioritization of micro-watersheds using SYI model and 

morphometric analysis—remote sensing and GIS perspective. Journal of the Indian society 

of remote sensing, 33(1), 25. 

23- Suresh, M., Sudhakar, S., Tiwari, K. N., & Chawdary, V. M. (2005). Prioritization of 

watershed using morphometric parameters and assessment of surface water potential using 

RS. Journal of the Indian society of Remote Sensing, 32(11). 

24- Todorovski, L., & Džeroski, S. (2006). Integrating knowledge-driven and data-driven 

approaches to modeling. Ecological modelling, 194(1-3), 3-13. 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

ls
.h

su
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://journals.hsu.ac.ir/jarhs/article-1-1509-en.html
http://www.tcpdf.org

