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Flooding is one of the most significant naturaldras, causing extensive human and
economic losses every year. In this study, floodceptibility mapping of Izeh
County was carried out using nine influential fastoincluding distance to
waterways, rainfall intensity, digital elevation de (DEM), land use/land cover,
slope, vegetation cover, soil texture, erosion, aaild moisture. The weighting of
these criteria was performed using the Analytic refiehy Process (AHP). The
results indicated that distance to waterways pldngs most c ?ﬁ;@ role in flood
occurrence, followed by factors such as ramfaﬂé y, @l&é on, and land use.
For a more detailed assessment, twe, artific ce methods, Random Forest
(RF) and Atrtificial Neural Netw; Wﬁ}l)jwere enmgyled for flood hazard zoning.
A comparisomof thefesults %onstrated that #wved@m Forest model exhibited a
higher ca DDW;MIWIHQ high-risk areasdanverall provided more accurate
Wance an the Artificial Neural Network mbdehe generated maps revealed
that the western and central parts of Izeh, pdaibuareas adjacent to rivers, have
the highest flood susceptibility, whereas regiamshsas Pian and Dehdaz fall within
the low-risk category. Furthermore, multi-critedecision-making analysis using the
TOPSIS method indicated that the Eastern SusanMaordha areas show higher
vulnerability to flooding due to the high densityf waterways and specific
environmental conditions. Finally, by integratifg tresults obtained from the AHP,
Random Forest, and Artificial Neural Network method final flood susceptibility
map of the region was produced. The integratiothisf map with the vulnerability
map derived from the TOPSIS method resulted inmprehensive flood hazard and
vulnerability map. By utilizing remote sensing dasmd integrating multiple
modeling approaches, this study enhanced the agcwofaflood hazard assessment
and emphasized the importance of spatial planniogstruction of flood control
structures, dredging of waterways, implementatibrearly warning systems, and
regulation of construction activities in high-riakeas.
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EXTENDED ABSTRACT

INTRODUCTION

Floods, as one of the most frequent and destruatiateiral hazards, cause extensive damage
worldwide each year (Negahban et al., 2025). In,Ilthe mountainous regions of the Zagros range,
particularly 1zeh Countyare highly prone to severe and flash floods duéeo complex topography,
Mediterranean precipitation regime, and relativieigh average rainfall (Abdollahzadeh et al., 2023;
Jankman, 2024). In recent years, the expansionaithorized construction within river corridors and
extensive land-use changes have further intendified risk in the region (Jensi et al., 202Bgspite

the significance of this issue, comprehensive studihat simultaneously assess both flood
susceptibility and infrastructure vulnerability this area remain limited. Previous research has
demonstrated that integrating multi-criteria demmsmaking methodsuch as the Analytic Hierarchy
Process (AHP) and TOPSI®ith machine learning techniques within a Geograplniformation
System (GIS) framework is an effective approachffood hazard mapping (Hejazi et al., 2015).
Accordingly, to address the existing research gfa@,present study employs nine hydrological and
topographic factors, including distance to watersyayainfall intensity, digital elevation model
(DEM), and slope, and integrates AHP, machine legrmodels, and the TOPSIS method to identify
flood-prone areas. Given empirical evidence indlgathigher vulnerability in areas with dense
drainage networks and limited road accessibilitys tesearch aims to provide a scientific basis for
flood risk management and the protection of criticiastructure in 1zeh County.

DATA AND METHODOLOGY

The present study was conducted with the aim dadflibhazard zoning in Izeh ounty. For this

purpose, nine flood-influencing criteria listed ihe study were utilize iteria included

distance from waterways, rainfall intensity, digiédevation model s@ﬁ% vegetatlon cove

soil texture, erosion, and soil moisture index. 'Nnralynca cess (AHP) was employed

to assign weights to these criteria, and the wmg esented in Table 1. Subsequeantly,

delineate flood susceptibility zone two mach ?,% sRandom Forest (RF) and Atrtificial
e

Neural Network (ANN), were pI| rability assessment erctthe Technique for
Order of Preference y I&y Ideal Solutl(dTOPSIS) multi-criteria decision-making method
was used, mcor% ree criteria: river dgnsoad density, and main road density, to rark th
sub-basins. Fin the performance of the machkgaming models was validated using the Receiver

Operating Characteristic (ROC) curve.

Table 1. Pairwise comparison matrix of exploratorylayers and weights calculated using the Analytic
Hierarchy Process (AHP)

Layers Weights (%)
Digital Elevation Model (DEM 15.€
Slope 11.8
Rainfall 17.€
Distance to river 19.2
Soil moisturt 2.2
Land use/land cover 13.3
Soil texture 6.€
Vegetation differential index (NDVI) 8.9
Soil erosiol 4.t
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RESULTS AND DISCUSSION

The results of the Analytical Hierarchy Processbi&al) indicated that three factodsstance from
waterways, rainfall intensity, and the digital eléen modelreceived the highest weights in flood
occurrence within the region. This highlights thgngficant role of hydrological and topographical
factors in flood formation in I1zeh County. In theakiation of machine learning models, the Random
Forest model demonstrated higher accuracy comptrethe Artificial Neural Network model,
suggesting its greater efficiency as a tool forandzoning in the area. Vulnerability analysis Hiert
revealed that the Eastern Sosen and Morgha subshatiie to high river density and poor road
accessibility, exhibited the highest vulnerabilitihe final integrated hazard map (Figure 1), réasglt
from the combination of all analyses, clearly idiéed the western and central parts of Izeh Cowasty
areas of very high risk. This map serves as arctidffe management tool, as it highlights areas with
both high flood susceptibility and vulnerabilitypabling managers to prioritize preventive measures
such as levee construction and infrastructure ingrent.
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Figure 1: Integrated Flood Hazard and Vulnerability

CONCLUSION

The results of this study indicated that the wesgsrd central areas of Izeh County exhibit the ésgh
flood susceptibility. Among the models applied faming, the Random Forest model outperformed
the Artificial Neural Network model in accuratelylentifying these high-risk areas. The main
contribution of this research lies in providing amtegrated methodological framework that
successfully synergizes the strengths of diffeegratlytical paradigms. This approach simultaneously
employs expert knowledge-based weighting throughAhalytical Hierarchy Process for evaluating
input criteria and leverages the predictive cajit#sl of machine learning models (Random Forest and
Artificial Neural Network) to model nonlinear spaitpatterns of flood potential. The process istfert
complemented by the TOPSIS method, enabling atated ranking of socio-economic vulnerability.
This multifaceted integration overcomes the liniias of single-model assessments and demonstrates
that such a combined methodology leads to a marmgoehensive, robust, and reliable evaluation of
flood hazard, accounting simultaneously for botha fihysical susceptibility of the region and the
varying vulnerability of its sub-basins.
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