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Extended Abstract

Introduction: Aland Chai basin which is located in Khoy County and North West of Iran is one of the high
erodibility susceptibility basins due to its unique topographic location and receiving appropriate rainfall
throughout the year, especially in spring. The primary purpose of the present study is to investigate and
analyze the role of hydrogeomorphic indicators in the sensitivity to erodibility of the sub-basins of the Aland
Chai basin located in Khoy County.

Study Area: Aland Chai basin with an area of 1147.30 km? is located in the Northwest of Iran and the
Western Azerbaijan province. This basin is located between 38°- 30'-14" and 38°- 48'-22" N and between
44°-15'- 13" and 45°- 01'-02" E. Basin elevation variations are from 1093m in the Aland Chai River bed to
3638m above sea level in the Avrin Mountain. This basin is one of the sub-basins of the Aras River basin.
Materials and methods: In the current study, a geomorphometric ranking method was used considering
two groups of hydrogeomorphic parameters to rank the parameters. The first groups are the parameters that
have a direct relationship with the erodibility of the sub-basins. These parameters include Drainage density,
Stream frequency, Bifurcation ratio, Drainage texture, Infiltration number, Relief, and Gradient. The second
group includes 4 parameters of Compactness coefficient, Elongation ratio, Circulatory ratio, and Form factor,
which have an inverse relationship with erodibility sensitivity.

Results and Discussion: In this study, 12 hydrogeomorphic parameters were analyzed from three aspects
of drainage network characteristics, shape parameters, and relief characteristics of the basin in order to
investigate the role of these parameters in the sensitivity of the Aland Chai basin to erosion. In the next step,
the information of each sub-basin based on 12 hydrogeomorphic parameters were prepared using the
geomorphological laws of Horton, Schumm, and Strahler in ArcGIS software. In the following, the final
map prioritizing the sub-basins in terms of sensitivity to erosion in 5 classes of very high (<43), high (39-
42), medium (33-38), low (30-33) and very low (>30) sensitivity was prepared.

Conclusion: The results of erosion susceptibility of sub-basins using hydrogeomorphic parameters also
showed that 5 sub-basins (sub-basins 1, 2, 3, 4, and 11) have high susceptibility. The results of this part of
the study showed that the area of the Rangeland had a decreasing trend between 1985 and 2020. In contrast,
with the physical development of Khoy and Firouraq cities, we are witnessing an increasing trend in the area
of built-up areas. Agricultural and garden classes have also increased in 2000, 2010, and 2020 compared to
1985, but the largest increase in agricultural land and garden area is related to 2000. The study of the
relationship between land use changes in each sub-basin and their erodibility showed that in the sub-basins
upstream of Aland Chai basin, land use change (an increase of agricultural lands) or inappropriate and
excessive use of area capacity, it is effective in intensifying erodibility of sub-basins.
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1-Stream frequency
2-Bifurcation ratio
3-Drainage density
4-Drainage texture
5-Texture ratio
6-Infiltration Number

-Altaf, S., Meraj, G. and Romshoo, A.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, v. 186(12), p. 8391-8412.
https://doi.org/10.1007/s10661-014-4012-2.
-Amani, M. and Najafinejad, A., 2014.
Prioritization of Sub-Watersheds based on
Morphometric ~ Analysis, GIS and RS
Techniques: Lohandar Watershed, Golestan
Province, Journal of Watershed Management
Research, v. 5(9), p. 1-14 (in Persian).

-Bisht, S., Chaudhry, S., Sharma, S. and Soni,
S., 2018. Assessment of flash flood
vulnerability zonation through Geospatial
technique in high altitude Himalayan
watershed, Himachal Pradesh India, Remote
Sensing Applications: Society and
Environment, V. 12, p. 35-47.
https://doi.org/10.1016/j.rsase.2018.09.001.
-Bolstad, P.V. and Lillesand, T.M., 1991. Rapid
maximum likelihood classification,
Photogramm. Eng. Remote Sens, v. 57(1), p.
67-74.

-CSIRO., 2003. Australia Advances Soil
Cancer, Series Eight, Internet.

-Dar, R.A., Chandra, R. and Romshoo, S.A.,
2013. Morphotectonic and Lithostratigraphic
analysis of Intermontane Karewa basin of
Kashmir Himalayas, India. Journal of Mountain
Science, v. 10(1), p. 1-15.

-Doe, W.W. and Jones, D., 1999. the soil
erosion model guide for military land
managers: analysis of erosion model foe natural
and cultural resources applications. U.S. Armey
Engineer Waterways Experiment Station,
Technical Report.

Iran National Science Foundation:) ,su8 ol,5Ls
&Sl oals Jbo colem> AA-YYFAY oS L (INSF

eyl

7-Compactness coefficient
8-Circulatory ratio
9-Elongation ratio
10-Form factor

11-Relief

12-Gradient
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