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ARTICLE INFO ABSTRACT

Obijective: This study investigates the automated and rapid monitoring of floods using
remote sensing data and the Google Earth Engine (GEE) system in the Abdullah Abad
watershed, Semnan Province. The aim of this study is to develop an efficient and
automated method for identifying and monitoring floods in the shortest possible time
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using satellite data and rapid processing within the GEE platform.

Methodology: This research was conducted using time-series data from Sentinel-1 and
Landsat-8 satellites, along with other auxiliary datasets, within the GEE system. To monitor
floods, the physiographic characteristics of the watershed were first examined, and the
hydrological soil groups of the region were extracted to analyze the relationship between
geological features and flood occurrence. Subsequently, an interactive web-based user interface
was developed within the Earth Engine Apps platform, which automatically identifies and
displays flood-affected areas. This interface, by integrating radar and optical data, detects water
surface changes and classifies flood probability into three levels: low, medium, and high.
Findings: The results demonstrated that the developed method can accurately identify
flood-affected areas. Comparing flood monitoring maps with hydrological soil group maps
confirmed a direct correlation between soil permeability and flood intensity. Areas with
low permeability exhibited the highest likelihood of flooding, with flood-affected regions

mainly located upstream of Abdullahabad village. Additionally, the low-slope plains in the
region provided favorable conditions for flood expansion.

Conclusion: This study revealed that the use of satellite imagery and automated
processing in online systems can serve as an efficient tool for rapid flood monitoring and
crisis management. The proposed method enables timely access to critical information for
planning preventive measures and emergency response actions.
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Introduction

Flooding is one of the natural hazards that causes irreparable damage to infrastructure, natural
resources, and human lives. Given climate change and the increasing intensity and frequency of
floods, the need for advanced technologies for flood monitoring, prediction, and management has
become more critical than ever. Today, remote sensing data, particularly satellite imagery, is regarded
as a vital tool for identifying flood-affected areas. Among such data sources, Sentinel-1 imagery holds
a significant position in flood studies due to its capability to capture images in all weather and
temporal conditions, especially during crises. In this research, using satellite data and the Google Earth
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Engine (GEE) cloud-based processing platform, an automated and rapid flood monitoring system has
been implemented for the study area.

Method
Describe This study was conducted in the Abdullah Abad watershed in Semnan Province. The datasets
used include Sentinel-1 radar imagery and Landsat-8 optical images, which were processed within the
GEE system. The research methodology consists of the following steps:
-Physiographic analysis of the watershed: Extracting geological features and hydrological soil
groups to examine the relationship between soil permeability and flood occurrence.
-Development of a web-based user interface in GEE: Enabling automated processing of remote
sensing data.
-Application of the Z-score thresholding method: Identifying changes in water surface levels before
and after the flood event and classifying flood occurrence probability into three levels: low,
medium, and high.

Results
The results demonstrated that the developed method can accurately identify flood-affected areas.
Comparing flood monitoring maps with hydrological soil group maps confirmed a direct correlation
between soil permeability and flood intensity. Areas with low permeability exhibited the highest
likelihood of flooding, with flood-affected regions mainly located upstream of Abdullahabad village.
Additionally, the low-slope plains in the region provided favorable conditions for flood expansion.
The findings of this study highlight that combining radar and optical data within the GEE system
can significantly enhance flood-prone area detection accuracy. Furthermore, comparing soil
characteristics with flood monitoring maps revealed that areas with lower permeability have the
highest flood potential. These insights can aid water resource managers in developing appropriate
strategies to mitigate flood damages. Moreover, the development of this web-based interface for rapid
flood monitoring can play a crucial role in reducing response time during crises and improving hazard
management in the study area.

Conclusion and Recommendations

This study utilized remote sensing data and GEE system to analyze and rapidly monitor floods in the
Abdullah Abad watershed. The results indicate that this method is effective in accurately identifying
flood-prone areas. The developed user interface quickly and precisely generates flood maps, aiding
relief efforts and damage reduction. Additionally, physical soil properties and hydrological groups
significantly influence flood occurrence. Areas with low-permeability soils were identified as high-
risk flood zones. It is recommended that these findings be incorporated into water resource
management planning, the development of flood-resistant infrastructure, and prioritization of river
engineering projects.
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