
 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25023178 Volume 16, Issue 2, April-June 2025 1 

 

Landslide and Flood Predictor and Alert 

Dissemination System 
 

Abhilash Ramachandran1, Abhiram Anish2, Dhanasree M3, Sourabh 

Suresh4, Rithya K5 
 
1, 2, 3, 4UG Student, Department of Computer Science & Engineering, College of Engineering Thalassery, 

India 
5Assistant Professor, Department of Computer Science & Engineering, College of Engineering 

Thalassery, India 

 

Abstract 

This project proposes a machine learning-based system to predict landslides and floods using 

historical and real-time climate data. Traditional models often rely on static threshold values, 

which limits their accuracy. By leveraging advanced ML techniques and algorithms, this system 

analyses environmental factors like rainfall, elevation, humidity, and river water levels to provide 

more reliable forecasts. The model is trained on past disaster records and continuously improves 

by learning from newly fed data. A user-friendly website will display live updates and warnings, 

while an alert system will send SMS notifications to at-risk residents. By integrating real-time 

weather APIs and optimizing predictive accuracy, this project aims to enhance disaster 

preparedness, reduces chances of false alarms, and promotes resilience against natural hazards 

for the community. 
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1. Introduction 

This project addresses the urgent need for reliable disaster prediction and warning in landslideand flood-

prone areas. These disasters cause severe loss of life, property damage, and destruction of infrastructure. 

Using advanced ML techniques, the system predicts disaster chances based on historical climate data, 

past disaster records, and live weather updates from APIs. The predictions are disseminated via a user-

friendly website, providing real-time updates and alerts to the at-risk community. This system integrates 

dynamic datasets and real-time data streams unlike traditional models relying on static thresholds, 

improving accuracy. ML algorithms like Random Forest, Gradient Boosting, and Neural Networks 

enhance precision of predictions, while automated alerts via SMS and web notifications ensure timely 

dissemination. Continuous learning improves effectiveness over time, making it an essential disaster 

preparedness tool. Key components of this project include data collection from meteorological sources, 

preprocessing to handle anomalies, and feature engineering for better predictions. The system provides 

live risk assessments and emergency updates, even in regions with limited internet access. By integrating 

advanced technology with user-centred design, it ensures inclusivity and accuracy. Thisproject enhances 

disaster preparedness by reducing false alarms, improving response times, and supporting informed 
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decision-making. The system’s adaptability ensures long-term relevance, offering a significant 

advancement in disaster management that can save lives, minimize economic losses, and foster 

community resilience. 

 

2. Machine Learning Model 

The Random Forest model is a powerful machine learning algorithm used in this project for the process 

of predicting landslides and floods. It is an ensemble learning method that constructs multiple decision 

trees during training and combines their outputs in the end to improve accuracy and reduce overfitting. 

Each tree is trained on a random subset of data, and the final prediction is determined by averaging the 

outputs (for regression) or majority voting (for classification). 

In this project, Random Forest analyses various environmental factors such as rainfall, temperature, 

humidity, soil moisture, and past disaster records to identify patterns and correlations that lead to 

landslides and floods. Its ability to handle large datasets, process non-linear relationships, and resist 

overfitting makes it well-suited for complex disaster prediction tasks. The model is trained on pre-

processed historical climate data and continuously updated with real-time weather inputs from APIs. 

This ensures that the system improves over time by learning from the new data, enhancing the reliability 

of predictions. By leveraging Random Forest, the project provides accurate, data-driven forecasts that 

help authorities and communities take timely precautionary measures. 

 

3. Literature Review 

Paper [1] highlights the growing role of ML in disaster management, improving early-warning systems, 

planning for evacuation, and real-time disaster assessment. ML models predict disasters like 

earthquakes, floods, and wildfires using historical data while optimizing routes for evacuation and 

assessing structural vulnerabilities. In healthcare, ML aids outbreak detection, diagnosis, and resource 

allocation during pandemics. Supervised learning techniques, such as decision trees, random forests, and 

neural networks, help classify risks and disaster severity, while unsupervised learning supports 

clustering and anomaly detection in large, unstructured datasets. Deep learning, particularly CNNs, is 

advancing image and video analysis for disaster response, including satellite-based monitoring. 

However, challenges remain in data accuracy, model scalability, and adaptation to complex, evolving 

disaster scenarios. Addressing these issues requires improved dataset resolution, robust models that can 

handle uncertainties, and seamless integration of ML with existing communication and infrastructure 

systems to enhance disaster preparedness and response. 

 

Paper [2] highlights the growing role of ML in disaster management, enhancing early-warning systems, 

evacuation planning, and real-time disaster assessment by making use of historical and real-time data. 

ML models predict disasters such as earthquakes, floods, and wildfires while optimizing evacuation 

routes and assessing structural vulnerabilities to minimize damage and casualties. In healthcare, ML 

contributes to outbreak detection, diagnosis, and resource allocation during pandemics, improving 

efficiency in response. Supervised learning techniques, including decision trees, random forests, and 

neural networks, classify risks and disaster severity, while unsupervised learning aids in clustering and 

anomaly detection within large, unstructured datasets. Additionally, deep learning, particularly CNNs, 

advances image and video analysis for disaster response, including satellite-based monitoring for real-

time impact assessment. Despite its advantages, ML in disaster management faces challenges related to 
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data accuracy, model scalability, and adaptability to evolving disaster scenarios. Overcoming these 

limitations requires improved dataset resolution, the development of more resilient models capable of 

handling uncertainties, and seamless integration with existing communication and infrastructure systems 

to enhance disaster preparedness and response effectiveness. 

 

Paper [3] highlights the expanding role of ML in disaster management, strengthening early-warning 

systems, planning for evacuation, and real-time disaster assessment through historical and live data 

analysis. ML models predict disasters like earthquakes, floods, and wildfires while optimizing 

evacuation routes and assessing structural vulnerabilities to reduce casualties and damage. In healthcare, 

ML aids in outbreak detection, diagnosis, and resource allocation during pandemics, enhancing response 

strategies. Supervised learning methods, including decision trees, random forests, and neural networks, 

classify risk levels and disaster severity, while unsupervised learning assists in clustering and anomaly 

detection across vast, unstructured datasets. Furthermore, deep learning, particularly CNNs, plays a 

crucial role in disaster response by enabling advanced image and video analysis, including satellite-

based real-time impact assessments. However, ML-driven disaster management faces challenges such as 

data accuracy, model scalability, and adaptation to dynamic disaster conditions. Addressing these 

obstacles demands higher-resolution datasets, the development of resilient models capable of handling 

uncertainties, and the seamless integration of ML with existing communication and infrastructure 

systems to enhance disaster preparedness, response, and mitigation efforts. 

 

Paper[4] explores the expanding role of ML in disaster management, enhancing early-warning systems, 

evacuation planning, and real-time disaster assessment through historical and live data analysis. ML 

models predict disasters such as earthquakes, floods, and wildfires while optimizing evacuation routes 

and assessing structural vulnerabilities to mitigate casualties and damage. In healthcare, ML aids 

outbreak detection, diagnosis, and resource allocation during pandemics, improving response strategies 

and decision-making. Supervised learning techniques, including decision trees, random forests, and 

neural networks, classify risk levels and severity of disasters, while unsupervised learning supports 

clustering and anomaly detection across large, unstructured datasets. Additionally, deep learning, 

particularly CNNs, contributes to disaster response by enabling sophisticated image and video analysis, 

including satellite-based real-time impact assessments. Despite its advantages, ML-driven disaster 

management faces challenges related to data accuracy, model scalability, and adaptability to evolving 

disaster scenarios. Overcoming these challenges requires higher-resolution datasets, the development of 

robust models capable of handling uncertainties, and seamless integration with communication and 

infrastructure systems to enhance disaster preparedness, response, and mitigation strategies. 

 

Paper[5] presents a mobile-based early warning system designed for earthquake-prone regions, 

addressing Indonesia’s frequent earthquakes and the limitations of conventional alert systems that often 

causes in delay of critical information. The proposed mobile application integrates Google Maps API 

and Firebase to provide real-time alerts, evacuation directions, and historical earthquake data, enhancing 

disaster preparedness. Developed using a prototype method, the system is designed with user 

involvement and iterative testing to ensure effectiveness. It delivers alarm and pop-up notifications 

guiding users to the nearest evacuation points efficiently. A key contribution of this system is leveraging 

the widespread use of mobile phones and multimedia-driven alerts, ensuring users receive clear, 
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actionable information to improve safety during emergencies. The design incorporates user-friendly 

interfaces, including splash screens and an intuitive main menu, maximizing accessibility and usability. 

By storing earthquake history, the system allows users to track past occurrences for awareness and 

preparedness. Ultimately, this system aims to reduce casualties and damage by providing timely, 

accurate, and easily comprehensible information, ensuring better emergency response and public safety. 

 

Paper [6] proposes a mobile-based earthquake disaster management system for Indonesia, a country 

highly prone to seismic activity. Traditional methods like television, radio, and websites often delay 

critical information, leaving people vulnerable to potential disasters. To address this, the system delivers 

real-time earthquake alerts directly to users' smartphones, integrating Google Maps API to guide them to 

the nearest evacuation sites and Firebase for instant notifications. Given Indonesia’s high smartphone 

usage, this approach ensures wider reach and faster communication. Developed using a prototype 

methodology, the system involves user collaboration to refine its design and functionality. Featuring an 

intuitive user interface, it provides visual and auditory alerts during earthquakes, enhancing accessibility. 

Additionally, it records historical earthquake data, allowing users to review past events for preparedness. 

By leveraging modern tools and prioritizing real-time responses, this system aims to reduce casualties 

and damage, ultimately improving public safety and disaster response in earthquake-prone regions. 

 

Paper [7] presents a system designed for secure and efficient SMS transmission via an SMS gateway, 

leveraging the widespread use of SMS in applications like mobile banking and organizational marketing, 

where timely message delivery is crucial. The system enhances security and speed through a multi-level 

local authentication process and a web-based interface that allows users to draft and send messages 

without handling encryption manually, as security headers are managed automatically. The SMS 

gateway, connected to the mobile network via the SMPP protocol, ensures accurate bulk messaging 

while maintaining integrity in transmission. The system’s architecture incorporates encryption, 

verification, and management processes to facilitate reliable SMS services for businesses and 

organizations. The technical configuration includes seamless interaction between a web application and 

the SMS gateway, automatic encryption of messages before transmission, and backend automation for 

bulk messaging, authentication, and gateway communication. Additionally, the paper highlights the 

benefits of SMS gateways in marketing, education, and weather forecasting, emphasizing their potential 

for scalable, real-time communication. While the system is reliable, practical, and adaptable, future 

improvements could include enhanced encryption techniques and expanded compatibility across various 

platforms to further strengthen security and performance. 

 

Paper [8] explores recent advancements in artificial intelligence (AI), particularly machine learning 

(ML) and deep learning (DL), and their role in disaster management. The increasing frequency of 

climate-related disasters, such as floods, hurricanes, wildfires, and landslides, has emphasized the need 

for AI-driven solutions to enhance prediction, mitigation, and response efforts. ML techniques like 

support vector machines (SVM), random forests (RF), and K-nearest neighbours (KNN) are used for 

disaster prediction and risk assessment, making use of historical and real-time data to forecast events 

like floods and landslides. Deep learning models, including convolutional neural networks (CNNs), 

recurrent neural networks (RNNs), and long short-term memory (LSTM) networks, process vast datasets 

such as satellite imagery, social media updates, and sensor data for post-disaster damage assessment and 
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real-time monitoring. Big data sources, including UAVs, crowdsourced data, and satellite images, 

further strengthen predictive models, aiding early hazard detection, risk mapping, and emergency 

response. While most research focuses on disaster response, future improvements aim to refine AI 

models for better adaptability across various disaster types, ensuring more efficient resource allocation 

and real-time decision-making. 

 

Paper [9] presents an in-depth analysis of how random forests (RFs) can manage datasets with missing 

value without requiring imputation, improving clustering and classification tasks. It builds upon the 

traditional RF-based similarity measure, RatioRF, by introducing techniques like Nan-stop and Nan-

both, which enable decision trees to evaluate objects even when key data points are missing. Extensive 

experiments on 15 datasets demonstrated the robustness of this approach in computing RF-based 

distances under high levels of missingness. The method outperforms state-of-the-art alternatives such as 

HEOM and FWPD, particularly in handling datasets that have significant missing data. Additionally, it 

incorporates a weighted averaging technique that adjusts for trees contributing varying amounts of 

information, improving performance in datasets with diverse levels of missing values. This framework 

can also be extended to other RF-based distance measures, offering a generalizable solution for missing 

data challenges in clustering and classification. Future research aims to develop a task-dependent 

weighting approach to further optimize performance for specific applications. 

 

Paper [10] reviews advancements in predicting and managing landslides using geographic information 

systems (GIS) and machine learning (ML) algorithms, focusing on the Global Landslide Early Warning 

System (GLEWS) for real-time monitoring and alerts. Landslides pose major risks, particularly in 

mountainous and elevated regions, and GIS combined with remote sensing enables accurate landslide 

susceptibility mapping (LSM) to aid mitigation strategies. ML models such as Random Forests (RF), 

Support Vector Machines (SVM), and Decision Trees (DT) classify landslide risk based on factors like 

slope, soil type, rainfall, and land use, improving predictive accuracy with multi-dimensional datasets. 

Sensor networks and IoT-based monitoring further enhance real-time risk assessments. However, 

challenges include data resolution limitations in remote areas and technological constraints in 

developing regions, which hinder implementation. Community-based early warning systems using 

crowdsourced data are proposed as a solution. Future directions include integrating climate change 

scenarios into models and exploring deep learning techniques like Convolutional Neural Networks 

(CNNs) for automated landslide detection, improving early warning accuracy. 

 

Paper [11] explores the enhancement of flood risk prediction by integrating machine learning models 

with rule-based algorithms, focusing on the Security and Integrated Flood Operation Network 

(S.A.I.F.O.N.) in Kota Belud, Sabah, Malaysia. The system uses real-time river data from sensors and 

applies Long Short-Term Memory (LSTM) networks for time-series prediction of water levels, which is 

then fed into a rule-based model to classify flood risk into categories: "Normal," "Warning," "Alert," and 

"Danger." LSTM networks are particularly effective at capturing sequential dependencies in water level 

fluctuations, which in turn enables us to achieve a root mean squared error (RMSE) of 326.21 mm, 

enabling accurate 30-minute advance predictions. The rule-based model, using these predictions, 

achieves a 98.18% accuracy in classifying flood risks, though challenges persist due to data imbalance, 

where normal conditions dominate while critical events like "Alert" and "Danger" are underrepresented. 
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To improve the system, future research suggests Synthetic Minority Over-sampling Technique 

(SMOTE) and deploying additional sensors for more diverse data collection, ensuring a more balanced 

and robust flood risk assessment. 

 

Paper [12] examines landslide risk in the Minjiang River Basin using machine learning, particularly the 

Random Forest algorithm. The study evaluates key factors such as rainfall, slope, proximity to rivers and 

faults, and vegetation cover to assess and measure landslide susceptibility. By using satellite imagery 

and geospatial data, the authors develop a predictive model that classifies regions based on landslide risk 

and estimates the extent of affected areas through regression analysis. Findings indicate that proximity to 

rivers and faults plays the most critical role in landslide occurrence, followed by slope and rainfall. 

Results reveal that 11.5% of the basin is prone to small landslides, while medium and large landslides 

impact a smaller fraction, with high-risk zones concentrated in the north-central and southern regions 

near rivers and faults. The model achieves an impressive test accuracy exceeding 96%, demonstrating 

the effectiveness of Random Forest in disaster risk assessment. The paper highlights the importance of 

such models in landslide prevention and mitigation, advocating for their application in other regions 

with similar environmental and topographical conditions. 

 

4. Automated Alerts 

Integrating an automated alert system using CBS (Cell Broadcast Service)-based alerts, SMS 

notifications, mobile app push alerts can significantly enhance early warning capabilities for landslides 

and floods. By leveraging real-time data from IMD and AI-driven prediction models, the system can 

automatically classify risk levels and issue timely alerts to at-risk communities. When a high-risk 

threshold is detected, automated messages can be broadcast via SMS, radio, television, and digital 

billboards to ensure widespread dissemination. A website integrated with Google Maps and GIS-based 

dashboards can provide real-time notifications along with safe evacuation routes. For remote and high-

risk areas, the system can integrate with IoT-based sirens and loudspeakers to issue localized audio alerts 

in regional languages. Furthermore, alerts can be sent directly to disaster response teams, local 

authorities, and emergency services, enabling a faster and more coordinated response. Future 

enhancements could include adaptive alert mechanisms that adjust based on disaster severity, user 

location, and historical risk patterns, ensuring precise and actionable warnings to minimize casualties 

and infrastructure damage. 

 

5. Future Scopes 

Collaborating with the India Meteorological Department (IMD) and integrating real-time data, APIs, and 

the Common Alerting Protocol (CAP)-based Broadcast System (CBS) can significantly increase the 

accuracy and efficiency of landslide prediction and early warning systems. By making use of IMD’s 

real-time weather data, including rainfall, temperature, humidity, and seismic activity, the system can 

dynamically update landslide susceptibility maps using AI-driven models like Random Forest, CNNs, 

and LSTMs. Integrating IoT-based ground sensors, high-resolution satellite imagery, and UAV data will 

improve real-time monitoring and risk assessment. The system can also collaborate with NDMA and 

state-level disaster management authorities to create a nationwide landslide monitoring framework, 

providing GIS-based dashboards for real-time analysis and automated CBS-based alerts via SMS, radio, 

and digital billboards. Additionally, opening secure API access to researchers and developers can 
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facilitate the creation of mobile apps, AI-powered assistants, and decision-support systems. A 

community-driven approach using a mobile app for crowdsourced landslide reporting and AI-powered 

chatbots for emergency guidance can further enhance disaster preparedness. Moreover, integration with 

smart city infrastructure planning, Indian Railways, and NHAI can enable automated landslide risk 

assessments for highways, rail routes, and construction projects. Future developments may also explore 

drone-based post-landslide assessments and automated response mechanisms, making the system more 

adaptive and resilient to evolving environmental conditions. 

 

6. Conclusion 

The proposed system leverages machine learning algorithms for landslide and flood prediction, 

enhancing disaster preparedness and response in disaster-prone areas. By integrating historical climate 

data, past disaster records, and real-time inputs from weather APIs, it aims to deliver precise and timely 

predictions, enabling early warnings, proactive preparedness, and swift evacuations to minimize loss of 

life and property. Advanced ML techniques are used to analyse complex environmental interactions, 

offering higher accuracy compared to traditional models. A user-friendly website and an automated alert 

system ensure accessibility, providing real-time risk assessments and safety guidelines, while SMS alerts 

reach communities with limited internet access. This centralized system continuously learns and 

improves with new data, making it more reliable for disaster management. By integrating real-time 

updates, automated alerts, and predictive analytics, the system strengthens resilience, empowers local 

authorities and communities, and significantly reduces disaster-related casualties and economic losses. 
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