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geomorphological rules in ArcGIS software. Then, to weight the parameters, the
SWARA multi criteria decision-making method was used, and the relative weight of
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Introduction

Flood is a disaster that causes a lot of economic damage to farmlands, forests, gas and power
transmission lines, roads, engineering structures, and buildings [2]. The current study investigates and
analyses the role of hydrogeomorphic parameters in flood susceptibility of sub-basins of the Siah
Cheshmeh basin located in West Azerbaijan province. For this purpose, using a digital elevation
model (DEM) with a spatial resolution of 12.5 m, the study area was divided into 6 sub-basins based
on topographic and drainage characteristics. In the next step, Using Horton, Schumm, and Strahler
geomorphological rules in ArcGIS software, 8 hydrogeomorphic parameters, including Stream order,
Streams length, Drainage density, Compactness coefficient, Circularity ratio, Form factor, Basin relief,
and Ruggedness number were produced.
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Study area

The Siah Cheshmeh basin is the study area that is located in the Western Azerbaijan province and the
Northwest of Iran between 38°- 56’-50” and 39°- 16’-36"” N and between 44°- 05'- 53" and 44°- 37'-
54" E. This basin is one of the sub-basins of the Aras River basin. Basin elevation variations are from
1673m to 3129m above sea level.

Materials and Methods

The Step-wise Weight Assessment Ratio Analysis (SWARA) multi-criteria decision-making method
was used in this study to weight the parameters, and the relative weight of each of the eight parameters
was calculated for the 6 studied sub-basins. This model is one of the multi-criteria decision methods
which was developed by Kersuliene et al (2010) [1].

Discussion and Results

A digital elevation model (DEM) with 12.5m spatial resolution and ArcGIS 10.8.2 software were
utilized in the current study to produce the data layers maps. In the next step, The SWARA model was
applied to the weighting of data layers. It was revealed that Sub-basins 2, and 4 (weighted as 0.273,
and 0.191, respectively) have the highest impact on the occurrence of floods based on a comparison of
the parameters for each Sub-basin. On the other hand, sub-basins 6 and 5 have the lowest weights
(0.140 and 0.076 respectively).

Conclusion

Destructive floods occur every year in the Siah Cheshmeh basin, which is located in Chalderan county
and West Azerbaijan province, when spring arrives, the snow in the mountains melts, and the spring
rains begin. The aim of the current study was to investigate and evaluate how hydrogeomorphic
parameters affect this basin's susceptibility to flooding. According to the findings of this study,
subbasins 1, 2, and 4 are very susceptible to flooding. According to an evaluation of the SWARA
model's accuracy based on the location of floods in the area, sub-basin 2 is where more than 50% of all
floods occurred. Consequently, it can be said that the SWARA model has an acceptable level of
accuracy in creating the flood map for the area's sub-basins. Therefore, based on the study's findings, it
is necessary that the managers and planners of the area take the required measures to prevent the
occurrence of dangerous floods in the sub-basins with high susceptible.
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