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Floods are considered the country's most frequent and destructive hazards, causing
significant damage every year. Prioritizing basins regarding flood potential is the first
step in managing this natural hazard. The Qaleh Chai basin, located in Ajabshir County
(East Azerbaijan Province), is considered one of the basins with high flood hazard
potential. Therefore, preparing flood hazard maps in this basin seems essential for flood
hazard management. The main objective of this study is to prioritize the flood potential
of hydrological units of the Qale Chai basin using multi-criteria decision-making
techniques and geographic information systems. In the present study, 11 criteria
effective in the flood potential of sub-basins were used. These criteria are: Elevation,
slope, River density, lithology, Gravilius coefficient, land use, Normalized Difference
Vegetation Index (NDVI), precipitation, order of stream, number of streams and area. In
the following, the Analytical Network Process (ANP) model was used to determine the
weight of the criteria and the MABAC model was used to prioritize hydrological units
and identify units with high flood potential. The results of weighting the criteria using
the ANP model showed that the lithology, slope, and Normalized Difference Vegetation
Index (NDVI) had the highest weight with coefficients of 0.191, 0.189, and 0.135,
respectively, which indicates that these criteria play an important role in the flooding
potential of hydrological units. In contrast, the two criteria, the number of streams and
the order of streams had the lowest weight. Prioritizing the hydrological units also
showed that units 2A, 2B and 1C have high flooding potential. These units cover an area
of over 125 Km2, which includes 30% of the basin's total area. Hydrological units with
high flood potential due to high slopes and lack of suitable vegetation provide conditions
for the formation of surface runoff and, as a result, floods in these basins.
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1. Introduction

Flood hazard susceptibility maps are becoming increasingly necessary due to the devastating floods
across the country in recent years, taking many lives and causing significant financial losses.
Prioritizing the basin regarding flood potential is the first step in managing this natural hazard. The
Qaleh Chai basin in East Azerbaijan Province, due to its specific geographical location on the slopes
of the Sahand Mountains, witnesses destructive floods every year at the beginning of spring. Almost
all settlements in the study area are located near the main streams of the basin, especially the Qaleh
Chai River. This dramatically increases the vulnerability of human communities living in the study


https://jhsci.ut.ac.ir/
mailto:Rezmogh@tabrizu.ac.ir
mailto:mrajabi@tabrizu.ac.ir
mailto:rahimpour1990@gmail.com
http://orcid.org/0000-0003-2626-4656
http://orcid.org/0000-0002-4034-8971

324 Environmental Hazards Management, Volume 11, Issue 4, 2025

area. One of this basin's most significant and destructive floods was on 15 April 2017. The total
rainfall recorded at Ajabshir Synoptic Station on the 14th and 15th of April was 37.4 mm. Following
these rainfalls, over 50 m3 of flood discharges occurred in Chenar village. The main objective of the
present study is to assess and prioritize the flood potential of the Qaleh Chai basin using multi-criteria
decision-making techniques and geographic information systems.

2. Materials and methods

Qaleh Chai basin is located at latitudes between 37° 27" and 37° 42" North and at longitudes between
45° 52" and 46° 20" East. This basin is located within the political boundaries of Ajabshir County and
in East Azerbaijan Province. The basin area is about 482 Km2. In the present study, 11 criteria
effective in the flood potential of sub-basins were used. These criteria are Elevation, slope, River
density, lithology, Gravilius coefficient, land use, Normalized Difference Vegetation Index (NDVI),
precipitation, order of stream, number of streams and area. In the following, the Analytical Network
Process (ANP) model was used to determine the weight of the criteria: the MABAC model prioritized
Hydrological units and identified units with high flood potential.

3. Discussion and Results

The results of weighting the criteria using the ANP model showed that the lithology, slope, and
Normalized Difference Vegetation Index (NDVI) had the highest weight with coefficients of 0.191,
0.189, and 0.135, respectively, which indicates that these criteria play an important role in the flooding
potential of hydrological units. In contrast, the two criteria, the number of streams and the order of
streams had the lowest weight. Examining the area of the units in each of the classes shows that
hydrological units 2A, 2B and 1C, with an area of 123.8 Kmz2, cover about 25.7% of the total area of
the studied basin. Also, units B1 and C2, located in the high class, cover about 135 km2 of the study
area. Units D1 and Al are also located in the low and very low classes regarding flood potential,
respectively.

4. Conclusion

In the present study, an attempt was made to prioritize the hydrological units of the Qaleh Chai basin
in terms of flood potential by using the multi-criteria decision-making models of ANP and MABAC.
A study of the region's geographical features, such as topographic and slope maps, indicates that the
Qaleh Chai basin is a mountainous basin consisting of numerous large and small hydrological units.
Therefore, due to receiving adequate rainfall by the region's heights, this basin's flood potential is
high. The results of prioritizing hydrological units showed that units with high flood hazard provide
suitable conditions for forming surface runoff in terms of slope, lithology, and vegetation.
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