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ABSTRACT: Floods are one of the most destructive natural disasters, causing severe damage to human life, property, 

and the environment. This paper presents a Machine Learning-Based Flood Disaster Prediction and Management 

System for predicting flood occurrence using environmental parameters. The system utilizes Random Forest, Support 

Vector Machine (SVM), and Logistic Regression algorithms to analyze rainfall, river level, temperature, humidity, 

wind speed, and drainage conditions. The application is developed using Python and the Flask framework to provide an 

interactive web-based platform. It also includes disaster alert notifications and relief center information to support 

emergency response. The Random Forest model provides better prediction performance compared to the other 

implemented models. The proposed system improves early flood warning, disaster preparedness, and decision-making. 

Overall, it offers an efficient, reliable, and user-friendly solution for flood disaster prediction and management. 
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I. INTRODUCTION 

 

Floods are among the most destructive natural disasters, causing significant damage to human life, property, 

agriculture, and infrastructure. Early flood prediction is essential to reduce the impact of disasters and improve 

emergency preparedness. Traditional flood forecasting methods often rely on historical data and manual analysis, 

which may not provide timely and accurate predictions. 

 

Machine learning techniques offer an effective solution by analyzing multiple environmental parameters and 

identifying flood patterns. The proposed system uses Random Forest, Support Vector Machine (SVM), and Logistic 

Regression algorithms to predict flood occurrence based on rainfall, river level, temperature, humidity, wind speed, 

and drainage conditions. 

 

The system is developed using Python and the Flask framework to provide an interactive web-based application. It also 

supports disaster alerts and relief center information for users. The proposed approach enhances prediction accuracy 

and enables faster decision-making during flood emergencies. Overall, the system contributes to improved disaster 

management and public safety through intelligent flood prediction. 

 

II. LITERATURE REVIEW 

 

Flood prediction has become an important research area for minimizing the impact of natural disasters. Traditional 

methods mainly depend on rainfall and river-level observations, which may not always provide accurate predictions. 

Machine learning techniques improve flood forecasting by analyzing multiple environmental factors simultaneously. 

Random Forest is widely used because of its high prediction accuracy and robustness. 

 

Support Vector Machine (SVM) effectively classifies flood and non-flood conditions, while Logistic Regression 

provides reliable probability-based prediction. The proposed system combines these three machine learning algorithms 

to improve flood prediction performance. A Flask-based web application is developed to provide prediction results 

through an interactive interface. The system also supports emergency alerts and disaster relief center information. This 
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integrated approach improves disaster preparedness and emergency response. Overall, the proposed system provides an 

efficient and intelligent solution for flood disaster prediction. 

 

III. SYSTEM OVERVIEW 

 

The proposed system is a machine learning-based flood disaster prediction and management application developed to 

provide early flood warnings and support disaster response. It collects environmental parameters such as rainfall, river 

level, temperature, humidity, wind speed, and drainage conditions as input for prediction. The collected data is 

preprocessed and analyzed using Random Forest, Support Vector Machine (SVM), and Logistic Regression algorithms. 

 

The trained models predict the possibility of flood occurrence with improved accuracy. The application is implemented 

using Python and the Flask framework to provide a user-friendly web interface. Users can check flood risk by entering 

environmental values, while administrators can monitor predictions and send emergency alerts. The system also 

provides information about nearby disaster relief centers to assist affected people. This integrated approach enhances 

flood preparedness, emergency management, and public safety. 

 

 
 

IV. METHODOLOGY 

 

The proposed flood disaster prediction system follows the steps below: 

1. Data Collection: Collect environmental data such as rainfall, river level, temperature, humidity, wind speed, and 

drainage conditions. 

2. Data Preprocessing: Clean the collected data by removing missing values and preparing it for model training. 

3. Feature Selection: Select the important environmental parameters that influence flood occurrence. 

4. Dataset Splitting: Divide the dataset into training and testing sets for model evaluation. 

5. Model Training: Train the dataset using Random Forest, Support Vector Machine (SVM), and Logistic Regression 

algorithms. 

6. Model Evaluation: Compare the performance of all three models using evaluation metrics such as Accuracy, F1-

Score, and Recall. 
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7. Flood Prediction: Use the trained Random Forest model to predict whether a flood is likely to occur. 

8. Alert Generation: Send flood warning notifications to users and administrators when flood risk is detected. 

9. Relief Center Support: Display nearby disaster relief centers to assist affected users 

10. Result Display: Present the prediction results and model performance through the Flask-based web application. 

 

V. SYSTEM ARCHITECTURE 

 

The proposed system follows a web-based client–server architecture developed using Python and the Flask framework. 

Users provide environmental parameters through the application interface. The input data is processed and sent to the 

machine learning prediction module. Random Forest, Support Vector Machine (SVM), and Logistic Regression models 

analyze the data to predict flood risk. 

 

The prediction results are displayed to users through the web application. The administrator can monitor predictions, 

manage user information, and broadcast emergency alerts. The system also provides disaster relief center details to 

assist users during flood situations. This architecture enables accurate prediction, efficient disaster management, and 

timely emergency response. 

 

VI. MODULES 

 

1. User Module: Allows users to register, log in, and access the flood prediction system. 

2. Admin Module: Enables the administrator to manage users, monitor predictions, and send emergency alerts. 

3. Data Collection Module: Collects environmental parameters such as rainfall, river level, temperature, humidity, 

wind speed, and drainage conditions. 

4. Prediction Module: Uses Random Forest, Support Vector Machine (SVM), and Logistic Regression to predict flood 

occurrence. 

5. Alert Management Module: Generates and broadcasts flood warning notifications to users during emergency 

situations. 

6. Relief Center Module: Displays nearby disaster relief centers to help affected users. 

7. Performance Evaluation Module: Compares model performance using Accuracy, F1-Score, and Recall metrics. 

8. Result Display Module: Presents prediction results and model performance through the Flask-based web application. 
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VII. IMPLEMENTATION AND DETAILS 

 

Technology Stack: The system is developed using Python as the programming language and Flask as the web 

application framework. 

Data Collection: Environmental parameters such as rainfall, river level, temperature, humidity, wind speed, and drainage 

conditions are collected as input. 

Data Preprocessing: The collected data is cleaned, normalized, and prepared by removing missing or inconsistent 

values. 

Model Training: Random Forest, Support Vector Machine (SVM), and Logistic Regression algorithms are trained using 

the prepared dataset. 

Model Evaluation: The trained models are evaluated using Accuracy, F1-Score, and Recall to determine their 

performance. 

Flood Prediction: The Random Forest model is used to predict whether a flood is likely to occur based on the input 

parameters. 

Web Application: A Flask-based web interface allows users to enter data and view flood prediction results. 

Admin Functions: The administrator can manage users, monitor prediction results, and broadcast emergency flood 

alerts. 

Database Management: User details, prediction records, alerts, and system information are securely stored and 

managed. 

Result Generation: The system displays the flood prediction, risk level, and emergency information through an 

interactive dashboard 

 

VIII. EXPERIMENTAL DETAILS AND RESULTS 

 

1. Dataset: The system uses environmental data containing rainfall, river level, temperature, humidity, wind speed, and 

drainage conditions. 

2. Data Splitting: The dataset is divided into training and testing sets to evaluate the machine learning models. 
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3. Algorithms Used: Random Forest, Support Vector Machine (SVM), and Logistic Regression are implemented for 

flood prediction. 

4. Evaluation Metrics: Model performance is measured using Accuracy, F1-Score, and Recall. 

5. Random Forest Performance: Achieved 92% Accuracy, 91% F1-Score, and 90% Recall. 

6. Logistic Regression Performance: Achieved 85% Accuracy, 84% F1-Score, and 83% Recall. 

7. SVM Performance: Achieved 80% Accuracy, 79% F1-Score, and 78% Recall. 

8. Performance Comparison: Random Forest outperformed the other two algorithms in flood prediction accuracy. 

9. Prediction Output: The system displays Flood Likely or No Flood Risk along with the prediction probability. 

10. Result: The experimental results demonstrate that the proposed system provides accurate and reliable flood 

prediction for effective disaster management. 

 

TEST CASE DESCRIPTION RESULT STATUS 

 

lllser LoginTest 

 

Verify that a registered user 

canlogin with valid 

credentials. 

 

User logged in 

successfulliy. 

 

PASS 

 

 

Flood PredictionTest 

 

Verify tha.tthe system 

predictsflood correctly using 

valid input data. 

 

Flood prediction result 

displayed correctly. 

 

PASS 

 

 

Alert System Test 

 

Verify that flood alert is 

generated and sent to 

registered users. 

 

Alert sent sucoessfully to all 

registered users. 

 

PASS 

 

 

Relief Center Test 

 

Verify that userscanview 

rel'ief centerinformation based 

on selected location. 

 

Relief center details 

displayed successfully. 

 

 

PASS 

 

PERFORMANCE COMPARISON OF MACHINE LEARNING MODELS 

 

 

Model 

 

Accuracy(%} 

 

Precision (%) 

 

Recall(%) 

 

F1-Score (%) 

 

Random Forest 

 

92 

 

91 

 

90 

 

91 

 

Logistic Regression 

 

85 

 

84 

 

83 

 

84 

 

Support Vector Machine (SVM) 

 

80 

 

79 

 

78 

 

79 

 

IX. APPLICATIONS 

 

Early Flood Warning: Predicts floods in advance and provides timely alerts to reduce disaster impact. 

Disaster Management: Assists disaster management authorities in planning rescue and relief operations. 

Government Agencies: Supports government departments in issuing early flood warnings to the public. 

Emergency Response: Helps emergency teams make quick and informed decisions during flood situations. 

Relief Center Support: Provides information about nearby relief centers for affected people. 

Public Safety: Improves public safety by providing accurate flood prediction and real-time warning notifications. 
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X. LIMITATIONS 

 

The system's prediction accuracy depends on the quality and availability of the input dataset. It may produce inaccurate 

results when environmental data is incomplete or outdated. 

The current model is trained on a limited dataset and may not generalize well to all geographical regions. 

Real-time sensor integration is not included in the present implementation. 

Extreme weather conditions and sudden climate changes may affect prediction accuracy. 

The system requires a stable internet connection to access the web application and receive alerts. 

 

XI. FUTURE ENHANCEMENT 

 

Integrate real-time weather and IoT sensor data to improve flood prediction accuracy. Develop a mobile application for 

instant flood alerts and notifications. 

Implement deep learning models to enhance prediction performance. 

Add GPS-based flood mapping to identify high-risk locations more accurately. 

Integrate the system with government disaster management portals for faster emergency response. 

Expand the system to support multi-disaster prediction, such as landslides, cyclones, and droughts. 

 

XII. CONCLUSION 

 

This project demonstrates the effectiveness of applying Machine Learning techniques for intelligent flood disaster 

prediction and management. By integrating environmental data such as rainfall, river water levels, soil moisture, and 

weather conditions, the proposed system provides accurate flood risk prediction and timely early warnings. The 

Random Forest-based predictive model improves prediction accuracy, minimizes false alarms, and supports faster 

decision-making during emergencies. Furthermore, the system enhances disaster preparedness by providing real-time 

alerts and assisting authorities in efficient resource allocation. Overall, the proposed solution offers a scalable, reliable, 

and cost-effective approach to reducing the impact of floods and protecting lives and property. Future enhancements 

may include the integration of IoT devices, live satellite data, cloud-based processing, and deep learning models to 

further improve prediction accuracy and real-time disaster response. 
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