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ARTICLE INFO ABSTRACT

Floods are considered one of the most important and abundant geomorphic hazards
in the country, which cause a lot of damage every year. Aji Chai basin, located in
East Azerbaijan province, witnesses devastating floods every year due to its large
area and special topographical conditions. Therefore, the main aim of this study is to
prepare a flood hazard potential map in this basin. To achieve this aim, 18

Avrticle type:
Research Article

Article History: parameters effective in the occurrence of this hazard and two statistical methods of
Received 05 December 2023 frequency ratio (FR) and statistical index (SI) have been used. The investigated
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Sediment transport index, Stream power index, Drainage texture, Geomorphology
and earth curvature. The location of the past flood points in the area was used to

Keywords: determine the parameters weight and implement the research models. The final maps
Hazard, were prepared from the product of the weights of each parameter class in their
Flood, information layers and were classified into five classes using the Natural Breaks tool.
Statistical analysis, Study the final maps showed that hazard zones spatial distribution patterns were
Zoning, similar in both models. In this way, the areas downstream of the basin and around the
Aji Chai basin. main streams of the area are the most dangerous zones. The accuracy evaluation of

the results of both models with the ROC curve showed that the values of the area
under the curve for SI and FR models were 0.945 and 0.919, respectively, which
shows the excellent performance of both models in preparing flood hazard maps.
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Introduction

Flood hazard susceptibility maps are becoming more and more necessary due to the devastating floods
that have occurred across the country in recent years, taking many lives and causing significant
financial losses. Many settlements, agricultural lands, and gardens are located around the Aji Chai
River and the main streams of the sub-basins. Every year, at the beginning of spring, these areas are
threatened by the hazard of flooding. Therefore, the current study tries to provide a spatial model of
flood hazard susceptibility distribution in the Aji Chai basin under the Geographic Information System
(GIS) Platform. The results of this study will greatly help managers and planners in the area manage
flood hazards as well as possible.
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Study Area

One of the biggest sub-basins of the Urmia Lake basin is the Aji Chai basin, which is situated in
northwest Iran. This basin is in the province of East Azerbaijan, which is divided politically. This
basin is located east of Urmia Lake, and its area is about 10985.9 km?. The elevation variations of the
basin range from 1255 meters at the outlet of the basin to 3816 meters in Sabalan Mountain.

Methodology

This study prepared zoning maps using data on flood and non-flood points (274 flood points and 274
non-flood points) and 18 parameters that were effective in the occurrence of floods. The flood and
non-flood point data were separated into two groups: training (70%) and validation (30%), in order to
apply research models and assess their outcomes. The statistical methods used in this study were
frequency ratio (FR) and statistical index (SI). Statistical indicators such as sensitivity, specificity, and
accuracy, as well as the ROC curve and the area under the curve (AUC), were used to evaluate the
accuracy of the results of the models.

Discussion and Results

Based on historical flood location data, the weighting results of the layers were analyzed using
statistical index models and frequency ratios. The results showed that the elevation levels between
1255 and 1767 meters had the highest weight in both models, indicating the high potential for flood
occurrence in these areas. The classes with a 0-10% slope parameter in both models had the biggest
impact on local floods. After determining the weight of each class, the raster calculator tool in ArcGIS
software was used to prepare flood hazard potential maps, and layers were overlapped. The final maps
are classified into five classes using the Natural Breaks tool. The study of the final maps showed that
hazard zone spatial distribution patterns were similar in both models.

Conclusion

According to the current study's findings, plains and other downstream areas of the basin are
susceptible to flooding. The most hazardous places are the flood plains along the Aji Chai River,
which frequently experience fatalities and severe financial losses during floods. Studying the area of
each hazard class in both models showed that in the frequency ratio (FR) model, 4373 Km? (39.7%) of
the area is in high and very high classes regarding flood hazard potential. In the statistical index (SI)
model, 5085 Km? (46.2%) of the area is in high-hazard areas. The accuracy evaluation of the results of
both models with the ROC curve showed that the area under the curve for the SI and FR models was
0.945 and 0.919, respectively.
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2. Stream power index
3. Sediment transport index
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