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ABSTRACT

Introduction

One of the most widely recognized and accepted definitions of a flood has been
provided by the National Flood Insurance Program (NFIP), managed by the U.S.
Emergency Management Agency in 2020. According to this definition, a flood is
characterized as a general and temporary condition involving the partial or complete
inundation of two or more hectares of normally dry land areas. This inundation can
result from the overflow of inland or tidal waters, the rapid and unusual accumulation
of surface runoff from any source, mudflows, or land collapse and subsidence. It also
includes land near the edge of a lake or other body of water that has eroded or weakened
due to water currents or waves exceeding projected cyclic levels. Floods can
significantly alter the structure and composition of ecosystems, restrict access to
resources, increase exposure to diseases and pollutants, and lead to fatalities and the
relocation of species. Flood damage is often mitigated through structural interventions
such as dams and embankments, as well as non-structural measures like forecasting and
public education. Accurate flood forecasting and susceptibility measurement are crucial
for risk management.

The Azarshahr Chai Basin, located west of the Sahand mountain range, experiences
annual spring floods due to rainfall. In April 2017, heavy rainfall (45 mm) caused a
severe flood, with the Azarshahrchai River reaching 150 cubic meters per second,
leading to significant damage and casualties. A comprehensive flood hazard map is
urgently needed to prevent future disasters and reduce losses.
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Methodology

To create a flood hazard map for the Azarshahr Chai basin using the Weight of Evidence (WoE) method, 14 factors
influencing flood occurrence were utilized. These factors include elevation, slope, aspect, slope curvature, distance to
the river, distance to the road, river density, Topographic Wetness Index (TWI), Stream Power Index (SPI) derived
from a 12-meter resolution Digital Elevation Model (DEM), lithology, soil type, precipitation data provided by the
Regional Water Organization of East Azerbaijan Province, Normalized Difference Vegetation Index (NDVI), and a
land use map extracted from LANDSATS satellite images. The data were analyzed and classified using ArcMap 10.3
and ENVI 5.3 software.

Using the LANDSATS8.C2.L2 image, the locations of 82 flood points from the April 2017 flood event in the basin were
identified. Of these, 57 flood points were used as training data, while the remaining 25 points were reserved for
validation. The Weight of Evidence model was then applied to calculate the positive and negative weights, final weight,
and standardized final weight for each of the 14 parameters. By employing a weighted overlay in the ArcMap
environment, the composite and final flood hazard map was generated. The accuracy of the model was validated and
verified using the Receiver Operating Characteristic (ROC) curve.

Results and Discussion

In this study, 14 influential factors contributing to flood events in the Azarshahr Chai basin were analyzed using the
Weight of Evidence (WoE) model in ArcGIS software. The analysis was conducted across five distinct classes, with
each class's flood-prone areas evaluated and weighted individually. Subsequently, the weight of each class, along with
its final and standardized weight, was determined.

The flood hazard areas in the Azarshahr Chai basin were categorized into five levels: very high, high, moderate, low,
and very low. These classes account for 19.56%, 19.18%, 24.61%, 21.94%, and 14.68% of the basin, respectively. The
western regions of the basin, as well as the areas surrounding the Gonbarchai, Almalochai, and Azarshahrchai rivers,
exhibit high and very high flood potential. In contrast, the highland areas are characterized by low and very low flood
potential.

Conclusions

The present study utilized the Weight of Evidence (WOE) method to generate a flood hazard map for the Azarshahrchai
basin. Among the 14 indicators analyzed, slopes ranging from 0 to 15 degrees, concave surfaces, and flat terrains were
identified as the most influential factors affecting flood frequency in the basin. The flood hazard potential map was
categorized into five classes: very high, high, moderate, low, and very low. These classes account for 19.56%, 19.18%,
24.61%, 21.94%, and 14.68% of the basin area, respectively. Regions with very high flood hazard potential are
predominantly situated in the western parts of the basin. In contrast, areas with medium, low, and very low hazard levels
are primarily located in the central and eastern sections, including areas adjacent to the river.
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