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Acrticle Info Abstract
Keywords: Floods are among the most destructive natural hazards, causing significant damage
Shahdad, worldwide each year, particularly in Iran, and affecting numerous communities.

Identifying high risk areas is a fundamental step toward mitigating flood impacts.
Therefore, the preparation of flood hazard maps is essential for effective flood
Analytical Hierarchy management and planning. The aim of this study is to assess and zone flood hazards in
Process (AHP), the Shahdad watershed using remote sensing and Geographic Information Systems
(GIS). Flood susceptibility and flood inundation susceptibility maps were produced
using processed satellite imagery from Landsat 8 (OLI sensor) and Sentinel 2. In this
study, flood susceptibility is defined as the inherent potential of a catchment to
generate runoff and produce flood events, whereas flood inundation susceptibility
refers to the likelihood of an area being inundated and experiencing water
accumulation due to incoming flood flows. To delineate flood hazard zones, the main
criteria influencing both flood susceptibility and flood inundation susceptibility were
identified through a comprehensive review of previous studies. These criteria included
slope, vegetation cover, curvature, land use, geology, drainage density, topographic
wetness index (TWI), stream power index (SPI), elevation, distance from the river,
presence of obstacles within the river channel, and riverbed profile. Raster maps of
each criterion were generated and classified in a GIS environment. The weights of the
criteria were determined using the Analytical Hierarchy Process (AHP) implemented
in Expert Choice software. Subsequently, Weighted Linear Combination (WLC) was
applied to produce the final flood susceptibility and flood inundation susceptibility
maps. The results indicate that 16%, 26%, 36%, 18%, and 3% of the study area fall
into very high, high, moderate, low, and very low flood susceptibility classes,
respectively. For flood inundation susceptibility, the corresponding percentages are
10%, 28%, 15%, 26%, and 21%. These findings provide valuable information for flood
risk management and spatial planning in the Shahdad watershed.

Flood risk zoning,

Remote Sensing.

Corresponding author. Mahdieh Hosseinjanizadeh

Email: m.hosseinjanizadeh@kgut.ac.ir,

https://doi.org/ 10.48306/jgrs.2026.578129.1025

Received September 2025; Accepted November 2025

©2025 Graduate University of Advanced Technology, Kerman, Iran. This is an open article under the CC BY-NC-SA 4.0
license (https://creativecommons.org/licenses/by-nc-sa/4.0/)

89


mailto:mahsasheikhasadi@gmail.com
mailto:m.hosseinjanizadeh@kgut.ac.ir
mailto:r.hassanzadeh@kgut.ac.ir
mailto:m.honarmand@kgut.ac.ir

M., Sheikhasadi, et al., Journal of Geological Remote Sensing., 3 (1), 89-112

Extended abstract

1. Introduction:

Flooding is one of the most significant and destructive natural hazards, causing substantial damage
worldwide each year, particularly in arid and semi-arid regions. In Iran, due to pronounced rainfall
variability and specific climatic conditions, flood risk management has become a major priority in
natural resource planning and infrastructure development. Given the limitations of generalized
mitigation measures, the application of advanced modeling techniques to identify and zone
flood-prone areas is essential. The Shahdad watershed, located in eastern Kerman Province within the
Lut Desert, is highly susceptible to seasonal and flash floods due to its distinctive topographic features,
relatively low-permeability soils, and the occurrence of intense rainfall events. The repeated
destruction of temporary flood-control structures in the region further demonstrates its high flood
susceptibility. Accordingly, this study aims to delineate flood hazard zones within the Shahdad
watershed. To achieve this objective, the Analytic Hierarchy Process (AHP), as an efficient
multi-criteria decision-making approach, was integrated within a Geographic Information System
(GIS) framework. By assigning weights to the main factors influencing flood occurrence including
slope, vegetation cover, curvature, land use, geology, drainage density, Topographic Wetness Index
(TWI), Stream Power Index (SPI), elevation, distance from rivers, presence of obstacles within the
river channel, and riverbed profile the method enables accurate classification of flood risk levels. The
findings of this study provide a scientific basis for sustainable natural resource management and the
reduction of potential flood damages in the Shahdad region.

2. Results

The Shahdad watershed was classified into five flood susceptibility zones: very high, high, moderate,
low, and very low. The final flood susceptibility map indicates that very high-risk areas cover 203.16
km? (approximately 16% of the study area), high-risk areas 335.89 km? (26%), moderate-risk areas
452.05 km? (36%), low-risk areas 234.10 km? (18%), and very low-risk areas 42.90 km? (3%). In
addition, the flood inundation susceptibility map shows that very high-risk zones cover 125.93 km?
(10%), high-risk zones 351.04 km? (28%), moderate-risk zones 194.04 km? (15%), low-risk zones
335.68 km? (26%), and very low-risk zones 260.71 km? (21%) of the watershed.

3. Conclusion

The city of Shahdad and its surrounding villages are situated along drainage channels, flood pathways,
and watershed outlet zones. Flood hazard generally increases from the upstream western areas toward
the downstream eastern parts of the basin. According to the final zonation maps, urban expansion and
construction activities should be strictly avoided in very high and high flood-risk areas, as well as
within buffer zones adjacent to riverbeds and valleys. Higher drainage density in the residential areas
of Shahdad contributes to an increased flood potential in central zones. Downstream villages including
Dowlatabad, Aliabad, Ebrahimabad, Amirabad, and Salarabad face significant risk due to their
proximity to watercourses and soils with low to moderate infiltration capacity. Kazemabad and nearby
settlements are also highly exposed because of their location near steep uplands and major flow paths.
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Historical evidence confirms the recurrence of destructive floods in the region, including the
catastrophic flood that destroyed the ancient Seljuk city of Khobeys (Old Shahdad). Flood events
continue to pose a serious threat today. The produced flood susceptibility and flood inundation maps
provide essential guidance for spatial planning and future development. By implementing
cost-effective mitigation measures such as constructing check dams, improving drainage systems,
promoting artificial groundwater recharge, and adopting appropriate land-use management practices
potential losses in high-risk areas can be significantly reduced.
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Flood (Area affecting flood) = (Slopex0.366) + (Land usex0.127) + (NDV1x0.094) +
(Geologyx0.084) + (TWI1x0.045) + (Drainage densityx0.037) + (SP1x0.035)

Y S e Jse s
Flood (flooded area) = (Slopex0.180) + (Elevatioanx0.159) + (Distancex0.132) + (Land usex0.108)
+ (Obstaclex0.100) + (SP1x0.094)
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