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Abstract

Natural disasters have always been among the most hazardous events affecting human societies.
Given that natural hazards often occur suddenly and without a predetermined time, preparedness
and effective management require predictive approaches supported by advanced technologies and
interdisciplinary sciences such as remote sensing. Flooding is one of the most significant natural
disasters and has posed serious human and financial threats to Iran in recent years. This study aims
to evaluate novel flood management strategies with an emphasis on flood zoning and the
identification of flood-prone areas through the analysis of satellite imagery using the Google Earth
Engine platform. The study area is Mashhad County, which experienced a sudden flood event in
May 2024. NASA SRTM Digital Elevation Model (30 m) and JRC Glaobal Surface Water products
were employed to generate the flood hazard zoning map, while Sentinel-1 SAR satellite imagery
was used to identify flooded areas. Five key variables distance from water bodies, elevation,
regional topography, vegetation cover, and moisture level (water-related areas) were selected as
the main criteria for flood hazard zoning. These variables were ranked and integrated to produce
the final flood hazard map. To delineate flooded areas, satellite images acquired before and after
the flood event were analyzed, and flooded zones were identified by examining their differences
and applying appropriate threshold values. The results of both maps indicate that the southeastern
part of Mashhad County is exposed to the highest flood risk and experienced the most severe
flooding. In addition, the western and southwestern areas of Mashhad were more severely affected
due to unauthorized construction and inadequate infrastructure. The findings demonstrate that
satellite imagery can serve as an efficient tool for the rapid and accurate identification of flood-
prone areas, supporting decision-makers in adopting more effective flood management and control
strategies. This study highlights the importance of employing advanced technologies to improve
disaster management processes and enhance the protection of human communities.
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