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Abstract - Floods represent one of the most severe natural 

disasters, causing extensive damage to human life, 

infrastructure, agriculture, and economic stability. The growing 

frequency and intensity of flood events, driven by climate 

variability and rapid urbanization, have increased the demand 

for efficient and reliable flood monitoring systems. 

Conventional flood assessment methods primarily depend on 

field surveys and manual interpretation of satellite imagery, 

which are often time-consuming, labor-intensive, and 

inadequate for providing timely information during emergency 

situations. The integration of remote sensing technologies with 

artificial intelligence offers a promising approach for 

overcoming these limitations and enabling rapid flood mapping 

over large geographic regions. 

This study proposes a deep learning-based flood detection 

framework that automatically identifies and segments flooded 

areas from satellite imagery. The proposed model employs a U-

Net architecture integrated with a ResNet34 encoder to perform 

pixel-level classification of flood-affected regions. Image 

preprocessing techniques, including normalization, resizing, 

and augmentation, are applied to enhance data quality and 

improve model generalization across diverse environmental 

conditions. The segmentation network is trained using 

annotated satellite datasets and evaluated through widely 

accepted performance metrics such as Intersection over Union 

(IoU), Dice Coefficient, Precision, Recall, and Pixel Accuracy. 

Experimental results demonstrate that the proposed framework 

effectively captures flood boundaries and generates accurate 

segmentation masks, making it suitable for disaster monitoring 

applications. To facilitate practical deployment, the trained 

model is integrated into a web-based platform that allows users 

to upload satellite images and obtain flood detection results in 

real time. This capability enables disaster management 

agencies, government organizations, and humanitarian groups 

to access critical information quickly and support informed 

decision-making during flood emergencies. 

The proposed system provides a scalable, cost-effective, and 

intelligent solution for automated flood assessment. By 

combining deep learning and satellite remote sensing, the 

framework contributes to improving disaster preparedness, 

accelerating emergency response, and enhancing the overall 

effectiveness of flood management strategies. 
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1.INTRODUCTION  

Floods are among the most frequent and destructive natural 

disasters, causing widespread damage to human lives, 

infrastructure, agricultural lands, and economic resources. In 

recent years, the occurrence of flood events has increased due 

to factors such as climate change, rapid urbanization, 

deforestation, and extreme weather conditions. The impact of 

floods extends beyond immediate physical destruction, often 

disrupting transportation networks, communication systems, 

public services, and livelihoods. As a result, timely 

identification and monitoring of flood-affected areas have 

become critical components of modern disaster management 

and emergency response strategies. 

Traditional flood detection methods primarily rely on ground 

surveys, manual inspections, and visual interpretation of 

satellite images. Although these approaches can provide 

valuable information, they are often time-consuming, labor-

intensive, and difficult to implement during large-scale 

disasters. The delay in obtaining accurate flood information can 

significantly affect rescue operations, resource allocation, and 

decision-making processes. Therefore, there is a growing need 

for automated and intelligent systems capable of rapidly 

analyzing large volumes of geographical data and providing 

reliable flood assessments in real time. 

Recent advancements in satellite remote sensing have enabled 

continuous observation of the Earth's surface with high spatial 

and temporal resolution. Satellite imagery provides valuable 

information about land cover, water bodies, and environmental 

changes, making it an essential resource for flood monitoring. 

At the same time, developments in Artificial Intelligence (AI) 

and Deep Learning have revolutionized image analysis by 

enabling computers to automatically learn complex patterns 

and features from large datasets. Deep learning models, 

particularly convolutional neural networks, have demonstrated 

exceptional performance in image classification, object 

detection, and semantic segmentation tasks. 

Among various deep learning architectures, the U-Net model 

has gained significant attention for image segmentation 

applications due to its ability to capture both local and global 

image features. When combined with powerful feature 

extraction networks such as ResNet34, the segmentation 
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performance can be further improved, allowing more accurate 

identification of flooded regions from satellite imagery. These 

capabilities make deep learning-based approaches highly 

suitable for disaster monitoring and environmental analysis. 

This research proposes an automated flood detection system 

based on a U-Net architecture integrated with a ResNet34 

encoder for semantic segmentation of satellite images. The 

system is designed to accurately identify flood-affected areas 

and generate detailed flood maps that can support disaster 

response and recovery efforts. Furthermore, the trained model 

is deployed through a web-based platform, enabling users to 

upload satellite images and obtain flood detection results in a 

simple and accessible manner. By combining deep learning 

techniques with remote sensing data, the proposed framework 

aims to improve the speed, accuracy, and reliability of flood 

assessment while supporting informed decision-making during 

emergency situations. 

The significance of this study lies in its contribution to the 

development of intelligent disaster management solutions. By 

reducing dependence on manual analysis and enabling 

automated flood mapping, the proposed system offers a 

practical, scalable, and cost-effective approach for monitoring 

flood events. The integration of artificial intelligence into flood 

detection has the potential to enhance preparedness, improve 

emergency response efficiency, and minimize the social and 

economic impacts associated with natural disasters. 

2.PROBLEM STATEMENT 

Floods continue to be one of the most challenging natural 

disasters, causing substantial damage to human life, 

infrastructure, agriculture, and the environment. Effective 

disaster management depends on the timely identification of 

flood-affected regions so that appropriate rescue, relief, and 

recovery measures can be implemented. However, 

conventional flood monitoring approaches largely rely on field 

surveys, manual observations, and visual interpretation of 

satellite imagery, which are often slow, labor-intensive, and 

difficult to perform during large-scale flood events. These 

limitations can delay critical decision-making and reduce the 

effectiveness of emergency response operations. 

The increasing availability of satellite imagery has created 

opportunities for large-scale flood assessment, but manually 

analyzing vast amounts of image data remains a significant 

challenge. Human interpretation is not only time-consuming 

but also prone to inconsistencies and errors, particularly when 

dealing with complex geographical conditions and rapidly 

changing flood situations. Furthermore, traditional image 

processing techniques often struggle to accurately distinguish 

flooded regions from surrounding land features, resulting in 

reduced detection accuracy and unreliable flood maps. 

Another major challenge is the need for real-time and scalable 

solutions capable of processing satellite images from different 

regions and environmental conditions. Existing methods may 

lack the ability to generalize effectively across diverse datasets, 

making them less suitable for practical deployment in disaster-

prone areas. In addition, many current systems require 

technical expertise to operate, limiting their accessibility to 

disaster management personnel and decision-makers who need 

quick and understandable results. 

Therefore, there is a need for an intelligent and automated flood 

detection system that can accurately identify inundated areas 

from satellite imagery with minimal human intervention. Such 

a system should be capable of processing large volumes of data 

efficiently, generating precise flood maps, and delivering 

results in a timely manner to support disaster response 

activities. By leveraging deep learning and remote sensing 

technologies, the proposed solution aims to overcome the 

limitations of traditional methods and provide a reliable 

framework for rapid flood assessment and disaster 

management. 

3. OBJECTIVES  

The primary objective of this research is to develop an 

intelligent flood detection system that utilizes deep learning 

techniques and satellite imagery to accurately identify and map 

flood-affected regions. The study aims to create an automated 

framework capable of analyzing large volumes of remote 

sensing data and generating reliable flood segmentation results 

with minimal human intervention. By employing a U-Net 

architecture integrated with a ResNet34 encoder, the proposed 

system seeks to improve the accuracy of flood detection while 

effectively distinguishing flooded areas from surrounding land 

features. Another important objective is to preprocess and 

enhance satellite images through normalization, resizing, and 

augmentation techniques to improve model performance and 

generalization across different geographical and environmental 

conditions. The research also focuses on evaluating the 

effectiveness of the developed model using standard 

performance metrics such as Intersection over Union (IoU), 

Dice Coefficient, Precision, Recall, and Pixel Accuracy. 

Furthermore, the study aims to integrate the trained model into 

a user-friendly web-based application that enables real-time 

flood analysis and supports easy access for disaster 

management authorities, government agencies, researchers, 

and humanitarian organizations. By reducing dependence on 

manual flood assessment methods and accelerating the 

availability of critical information, the proposed system seeks 

to enhance disaster preparedness, improve emergency response 

efficiency, and support informed decision-making during 

flood-related events. Ultimately, the research contributes to the 

advancement of artificial intelligence-driven disaster 

management solutions by providing a scalable, reliable, and 

cost-effective approach for automated flood monitoring and 

assessment. 

 4. METHODOLOGY 

The proposed flood detection system follows a systematic 

methodology that combines satellite remote sensing data with 

deep learning techniques to accurately identify flood-affected 

regions. The process begins with the collection of satellite 

imagery from publicly available datasets containing both 

flooded and non-flooded areas. These datasets provide diverse 

geographical and environmental conditions, enabling the 

model to learn meaningful patterns associated with flood 

events. Since raw satellite images may contain variations in 

size, quality, and illumination, a preprocessing stage is 

https://ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                      |        Page 3 
  

performed to improve data consistency and enhance model 

performance. 

During preprocessing, the satellite images are resized to a 

uniform resolution, normalized to standardize pixel values, and 

augmented through techniques such as rotation, flipping, and 

scaling. These operations increase the diversity of the training 

data and help the model generalize effectively to unseen 

images. Corresponding flood masks are also prepared to 

provide accurate ground truth information for supervised 

learning. The processed images and masks are then organized 

into training, validation, and testing datasets to ensure reliable 

model evaluation. 

The core component of the proposed framework is a U-Net-

based semantic segmentation model integrated with a 

ResNet34 encoder. The encoder extracts important spatial and 

contextual features from satellite images, while the decoder 

reconstructs detailed segmentation maps that highlight flood-

affected regions at the pixel level. This architecture enables the 

model to capture both high-level semantic information and 

fine-grained boundary details, resulting in accurate flood 

delineation. During training, the model learns to distinguish 

flooded areas from surrounding land features by minimizing 

prediction errors through iterative optimization techniques. 

After training, the model is evaluated using standard 

segmentation performance metrics, including Intersection over 

Union (IoU), Dice Coefficient, Precision, Recall, and Pixel 

Accuracy. These metrics provide a comprehensive assessment 

of the model’s ability to correctly identify inundated regions 

and generate reliable flood maps. The experimental results are 

analyzed to determine the effectiveness of the proposed 

approach under different conditions and datasets. 

To facilitate practical application, the trained model is 

integrated into a web-based platform that allows users to upload 

satellite images and receive flood detection results in real time. 

The system automatically processes the input image, performs 

segmentation, and generates a visual flood map that can support 

disaster management and emergency response activities. By 

combining image preprocessing, deep learning-based 

segmentation, performance evaluation, and web deployment 

within a unified framework, the proposed methodology 

provides an efficient, scalable, and intelligent solution for 

automated flood detection and monitoring. 

5. LITERATURE SURVEY 

The application of artificial intelligence and remote sensing 

technologies in flood detection has gained significant attention 

in recent years due to the increasing frequency and severity of 

flood-related disasters. Researchers have explored various 

image processing, machine learning, and deep learning 

approaches to improve the accuracy and efficiency of flood 

monitoring systems. These studies have demonstrated that 

automated analysis of satellite imagery can provide valuable 

information for disaster management, risk assessment, and 

emergency response activities. 

Early flood detection methods primarily relied on traditional 

image processing techniques and manual interpretation of 

satellite images. These approaches utilized spectral indices, 

threshold-based segmentation, and feature extraction methods 

to identify water bodies and flooded regions. Although such 

techniques provided useful results, their performance was often 

affected by environmental conditions, image quality, and 

variations in terrain. Furthermore, manual analysis required 

significant time and expertise, limiting its effectiveness during 

emergency situations where rapid decision-making was 

essential. 

With the advancement of machine learning technologies, 

researchers began employing classification algorithms such as 

Support Vector Machines (SVM), Decision Trees, Random 

Forests, and Artificial Neural Networks for flood mapping 

applications. These methods improved automation and enabled 

the analysis of larger datasets compared to traditional 

techniques. However, their effectiveness depended heavily on 

handcrafted feature extraction, which often restricted their 

ability to capture complex spatial relationships present in 

satellite imagery. 

Recent developments in deep learning have significantly 

transformed flood detection and remote sensing analysis. 

Convolutional Neural Networks (CNNs) have demonstrated 

remarkable success in automatically learning meaningful 

image features without the need for manual feature 

engineering. Various deep learning architectures have been 

proposed for flood segmentation, including Fully 

Convolutional Networks (FCNs), U-Net, DeepLab, SegNet, 

and attention-based models. Among these approaches, U-Net 

has emerged as one of the most widely adopted architectures 

due to its ability to perform precise pixel-level segmentation 

while preserving important spatial information. The encoder-

decoder structure of U-Net enables effective extraction and 

reconstruction of image features, making it highly suitable for 

flood mapping tasks. 

Several studies have further enhanced segmentation 

performance by integrating transfer learning techniques and 

pre-trained backbone networks such as ResNet, EfficientNet, 

and DenseNet. These models improve feature extraction 

capabilities and accelerate convergence during training. 

Research has also explored the use of multi-source remote 

sensing data, including optical satellite imagery, Synthetic 

Aperture Radar (SAR) data, and multispectral images, to 

overcome limitations caused by cloud cover and varying 

weather conditions. The combination of deep learning and 

multi-sensor data has demonstrated improved accuracy and 

robustness in flood detection applications. 

Despite substantial progress in this field, challenges remain in 

achieving reliable flood mapping across diverse geographic 

regions and environmental conditions. Variations in image 

quality, seasonal changes, and differences in landscape 

characteristics can affect model performance. Additionally, 

many existing systems focus primarily on model development 

without providing user-friendly deployment mechanisms for 

real-world disaster management operations. Therefore, there is 

a need for scalable and accessible flood detection frameworks 

that combine accurate deep learning models with practical 

deployment solutions. 
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The present study addresses these challenges by developing a 

deep learning-based flood detection system that utilizes a U-

Net architecture integrated with a ResNet34 encoder for 

semantic segmentation of satellite imagery. The proposed 

framework not only focuses on accurate flood delineation but 

also incorporates a web-based platform that enables real-time 

analysis and easy accessibility for disaster management 

authorities and decision-makers. By combining advanced deep 

learning techniques with practical implementation, the study 

contributes to the ongoing development of intelligent and 

efficient flood monitoring systems for disaster risk reduction 

and emergency response. 

6. SYSTEM DESIGN 

Figure 1: Use case Diagrams 

The Use Case Diagram represents the interaction between users 

and the Flood Detection System. Users can upload satellite 

images through the web interface, after which the system 

automatically performs image preprocessing and flood 

detection using a deep learning model. The generated flood 

maps are displayed for analysis, and users can download the 

results for disaster management and planning purposes. This 

workflow enables quick, accurate, and user-friendly flood 

assessment while supporting effective decision-making during 

flood events. 
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Figure 3: Performance Analysis of the Proposed Flood 
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Figure 4: Upload Page 
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Figure 5: Prediction Result Page 
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8. CONCLUSION & FUTURE SCOPE 

Floods continue to pose significant challenges to communities, 

governments, and disaster management agencies due to their 

widespread social, economic, and environmental impacts. This 

study presented a deep learning-based Flood Detection System 

that utilizes satellite imagery and semantic segmentation 

techniques to automatically identify flood-affected regions. 

The proposed framework employs a U-Net architecture 

integrated with a ResNet34 encoder to accurately extract and 

classify flooded areas from remote sensing data. Through 

image preprocessing, feature learning, and pixel-level 

segmentation, the system demonstrated its ability to generate 

reliable flood maps that can support timely disaster assessment 

and emergency response activities. The integration of the 

trained model into a web-based platform further enhances its 

practical applicability by allowing users to perform flood 

analysis through a simple and accessible interface. The results 

indicate that the proposed approach can effectively reduce 

dependence on manual image interpretation while improving 

the speed, consistency, and accuracy of flood detection. 

Consequently, the system provides a scalable and cost-effective 

solution for supporting disaster management, resource 

planning, and decision-making processes during flood events. 

Future developments can further improve the capabilities and 

effectiveness of the proposed system. The integration of real-

time satellite imagery, meteorological information, rainfall 

data, and hydrological models can enhance flood monitoring 

and support predictive flood forecasting. Incorporating multi-

source remote sensing data, including Synthetic Aperture 

Radar (SAR) imagery, can improve detection performance 

under adverse weather conditions and cloud cover. The system 

can also be extended through cloud-based deployment to 

enable large-scale processing and support multiple users 

simultaneously. Furthermore, mobile applications and 

automated alert mechanisms can be developed to provide 

instant notifications to disaster management authorities and 

vulnerable communities. Future research may explore 

advanced deep learning architectures, attention-based 

networks, and explainable artificial intelligence techniques to 

improve segmentation accuracy, transparency, and reliability. 

These enhancements have the potential to transform the 

proposed framework into a comprehensive and intelligent 

disaster management platform capable of supporting proactive 

flood preparedness, rapid emergency response, and effective 

risk mitigation strategies. 
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