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ABSTRACT 

Landslides are one of the most destructive natural disasters, causing significant loss of life, 

infrastructure damage, and environmental degradation worldwide. Accurate and timely 

prediction of landslides remains a challenging task due to the complex interaction of 

geological, hydrological, and climatic factors. In recent years, advancements in Artificial 

Intelligence (AI) and the availability of high-resolution satellite imagery have opened new 

avenues for improving landslide prediction systems. 

This study explores the application of AI techniques such as Machine Learning (ML) and 

Deep Learning (DL) for landslide prediction using satellite imagery. Various models, 

including Convolutional Neural Networks (CNNs), Random Forest, and Support Vector 

Machines (SVM), are employed to analyze spatial and temporal patterns in satellite data. 

These models integrate multiple influencing factors such as rainfall, slope, soil type, 

vegetation cover, and land use. 

The proposed approach aims to enhance prediction accuracy by leveraging feature extraction 

capabilities of deep learning models combined with geospatial analysis. Experimental results 

demonstrate that AI-based models outperform traditional statistical methods in identifying 

landslide-prone areas. This research contributes to disaster management by providing an 

efficient and scalable solution for early warning systems and risk assessment. 

Keywords: Landslide Prediction, Artificial Intelligence, Machine Learning, Deep Learning, 

Convolutional Neural Networks (CNN), Remote Sensing, Satellite Imagery, Geospatial 

Analysis, Disaster Management, Early Warning Systems. 

INTRODUCTION 

Landslides are natural hazards that occur 

due to the downward movement of soil, 

rock, and debris under the influence of 

gravity. They are triggered by various 

factors such as heavy rainfall, earthquakes, 

deforestation, and human activities. Regions 

with steep slopes and unstable geological 

conditions are particularly vulnerable to 

landslides, making it essential to develop 

reliable prediction systems. 

Traditional methods for landslide prediction 

rely on field surveys and statistical analysis, 

which are often time-consuming, expensive, 

and limited in spatial coverage. With the 

advancement of remote sensing 

technologies, satellite imagery has become a 

valuable resource for monitoring Earth’s 

http://www.ajmimc.com/


 

 

 

AMERICAN JOURNAL OF MANAGEMENT AND IOT MEDICAL COMPUTING 
Peer Reviewed, Referred & Indexed Journal 

E-ISSN: 3069-0110 
Vol.5, No.2(1) (2026) 

www.ajmimc.com 
 
 

317 

 
 

 

   

Received: 25-03-2026 | Accepted: 26-04-2026 | Published: 06-05-2026 | www.ajmimc.com 
 

surface and identifying potential landslide 

zones. Satellite data provides continuous, 

large-scale, and multi-temporal information, 

making it highly suitable for disaster 

prediction. 

Artificial Intelligence (AI), especially 

Machine Learning and Deep Learning, has 

emerged as a powerful tool for analyzing 

large and complex datasets. AI techniques 

can automatically learn patterns from 

historical data and identify relationships 

between various factors influencing 

landslides. Convolutional Neural Networks 

(CNNs), in particular, are highly effective in 

processing satellite images and extracting 

meaningful spatial features. 

By combining AI techniques with satellite 

imagery, it is possible to develop more 

accurate and efficient landslide prediction 

models. These models can analyze multiple 

parameters such as terrain slope, rainfall 

intensity, soil moisture, vegetation index, 

and land cover changes. The integration of 

these factors enables better identification of 

high-risk zones and supports early warning 

systems. 

 

I. LITERATURE SURVEY 

1. Title: Landslide Susceptibility 

Mapping Using Machine Learning 

Techniques 

Authors: A. Pradhan, S. Lee, M. 

Buchroithner 

Abstract: 

This study focuses on landslide 

susceptibility mapping using machine 

learning algorithms such as Random Forest 

and Support Vector Machines. Various 

environmental and geological factors 

including slope, rainfall, lithology, and land 

use are analyzed to predict landslide-prone 

areas. The results show that Random Forest 

provides better accuracy and robustness 

compared to traditional statistical methods, 

highlighting the effectiveness of ML in 

geospatial hazard prediction. 

2. Title: Deep Learning-Based Landslide 

Detection Using Satellite Imagery 

Authors: Y. Liu, H. Zhang, J. Wang 

Abstract: 

This research proposes a Convolutional 

Neural Network (CNN) model for detecting 

landslides from high-resolution satellite 

images. The model automatically extracts 

spatial features and identifies landslide 

regions with high precision. Experimental 

results demonstrate that CNN-based 

approaches significantly outperform manual 

and traditional image processing techniques 

in detecting landslide occurrences. 

3. Title: Integration of Remote Sensing 

and GIS for Landslide Prediction 

Authors: R. K. Singh, P. Sharma, V. Gupta 

Abstract: 

This paper presents a GIS-based landslide 

prediction system that integrates remote 

sensing data with machine learning 

techniques. Factors such as soil type, 

vegetation cover, slope gradient, and rainfall 

intensity are incorporated into the model. 

The study shows that combining GIS with 

ML improves prediction accuracy and 
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provides valuable insights for disaster 

management planning. 

4. Title: Hybrid Machine Learning 

Models for Landslide Susceptibility 

Assessment 

Authors: M. Chen, X. Zhao, L. Li 

Abstract: 

The research introduces a hybrid approach 

combining Support Vector Machines and 

Neural Networks to enhance landslide 

prediction performance. By leveraging both 

linear and nonlinear relationships among 

features, the hybrid model achieves higher 

prediction accuracy compared to standalone 

models. The study emphasizes the 

importance of combining multiple 

techniques for improved results. 

5. Title: Time-Series Analysis of 

Landslides Using Deep Learning Models 

Authors: K. Roy, S. Banerjee, D. Das 

Abstract: 

This study utilizes Recurrent Neural 

Networks (RNN) and Long Short-Term 

Memory (LSTM) models to analyze 

temporal patterns in landslide occurrences. 

The model incorporates time-series data 

such as rainfall patterns and seasonal 

variations to predict future landslide events. 

Results indicate that deep learning models 

effectively capture temporal dependencies 

and improve early warning capabilities. 

 

II. EXISTING SYSTEM 

The existing systems for landslide 

prediction mainly rely on traditional 

approaches such as field surveys, historical 

data analysis, and statistical methods. These 

methods use parameters like rainfall 

records, slope stability, soil type, and 

geological data to identify landslide-prone 

areas. 

Conventional techniques include heuristic 

models, deterministic models, and statistical 

models such as frequency ratio and logistic 

regression. While these methods provide 

some level of prediction, they have several 

limitations in handling large-scale and 

complex datasets. 

Most existing systems lack automation and 

depend heavily on manual data collection 

and expert analysis, making them time-

consuming and costly. Additionally, they 

often fail to capture real-time changes in 

environmental conditions, which reduces 

their effectiveness in early warning systems. 

Although remote sensing and Geographic 

Information Systems (GIS) are used in some 

cases, the analysis is still limited due to the 

absence of advanced intelligent techniques. 

These systems struggle to process high-

resolution satellite imagery efficiently and 

cannot accurately detect complex patterns or 

nonlinear relationships among influencing 

factors. 

 

III. PROPOSED SYSTEM 

The proposed system aims to develop an 

intelligent landslide prediction model using 

Artificial Intelligence techniques and 

satellite imagery. Unlike traditional 

methods, this system integrates Machine 

Learning (ML) and Deep Learning (DL) 
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algorithms to analyze large-scale geospatial 

and environmental data efficiently. 

The system utilizes high-resolution satellite 

images along with other influencing factors 

such as rainfall, slope, soil type, land use, 

and vegetation cover. These inputs are 

preprocessed and fed into AI models like 

Convolutional Neural Networks (CNN), 

Random Forest, and Support Vector 

Machines (SVM) to identify patterns and 

predict landslide-prone areas. 

The proposed model automates the process 

of feature extraction and pattern recognition, 

reducing human intervention and improving 

prediction accuracy. Deep learning 

techniques, especially CNNs, are used to 

extract spatial features from satellite 

imagery, enabling better understanding of 

terrain characteristics. 

Additionally, the system supports real-time 

or near real-time analysis by integrating 

updated environmental data. This helps in 

generating early warnings and alerts for 

regions at high risk of landslides. The 

results can be visualized using maps and 

dashboards for easy interpretation by 

authorities and decision-makers. 

 

IV. SYSTEM ARCHITECTURE 

The proposed system architecture for 

landslide prediction using Artificial 

Intelligence and satellite imagery consists of 

several interconnected stages that work 

together to provide accurate and timely 

predictions. Initially, the data acquisition 

stage collects multi-source data such as 

satellite imagery, rainfall records, slope and 

elevation data (DEM), and soil and 

vegetation information. This data is then 

passed to the preprocessing stage, where it 

undergoes cleaning, normalization, feature 

extraction, and integration to ensure 

consistency and quality for analysis. After 

preprocessing, the refined data is fed into 

the AI models stage, where advanced 

algorithms like Convolutional Neural 

Networks (CNN), Random Forest, and 

Support Vector Machines (SVM) are 

applied to learn patterns and relationships 

between different environmental factors. 

These models analyze spatial and temporal 

features from the satellite data to detect 

areas that are more susceptible to landslides. 

The output from these models is then used 

in the landslide prediction stage, which 

performs risk assessment and susceptibility 

mapping to classify regions based on their 

likelihood of experiencing landslides. 

Finally, the system generates outputs such 

as hazard maps, early warning alerts, and 

detailed risk reports, which can be used by 

government authorities and disaster 

management agencies to take preventive 

measures, plan evacuations, and reduce 

potential damage. Overall, this architecture 

provides an automated, scalable, and 

efficient solution for landslide prediction by 

integrating geospatial data with intelligent 

AI techniques. 
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Fig 5.1: System Architecture 

V. IMPLEMENTATION 

 

Fig 6.1: InputPage 

 

Fig 6.2: Results 

 

VI. CONCLUSION 

The proposed system for landslide 

prediction using Artificial Intelligence and 

satellite imagery provides an efficient and 

accurate approach to identifying landslide-

prone areas. By integrating advanced 

Machine Learning and Deep Learning 

techniques with geospatial data, the system 

is capable of analyzing complex 

environmental factors such as rainfall, 

slope, soil type, and vegetation. Unlike 

traditional methods, the proposed approach 

automates data processing and improves 

prediction accuracy while reducing time and 

cost. The use of satellite imagery enables 

large-scale monitoring and real-time 

analysis, which is essential for early 

warning systems. The results generated in 

the form of hazard maps, alerts, and reports 

can significantly assist disaster management 

authorities in taking preventive measures 

and minimizing risks. Overall, this system 

demonstrates the potential of AI-driven 

solutions in enhancing disaster prediction, 

improving decision-making, and protecting 

human life and infrastructure from the 

impacts of landslides. 

 

VII. FUTURE SCOPE 

The proposed landslide prediction system 

can be further enhanced in several ways to 

improve its performance, usability, and real-

world applicability. In the future, the system 

can be integrated with real-time data sources 

such as live weather updates, IoT sensors, 

and rainfall monitoring systems to provide 

more accurate and timely predictions. The 
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use of advanced Deep Learning models like 

improved Convolutional Neural Networks 

(CNNs) and hybrid models can further 

increase prediction accuracy and efficiency. 

Additionally, incorporating high-resolution 

satellite imagery and multi-temporal data 

can help in better analysis of terrain changes 

over time. 

The system can also be extended to include 

Geographic Information System (GIS)-

based interactive dashboards for better 

visualization and decision-making. Mobile 

and web-based applications can be 

developed to provide instant alerts and 

notifications to users and authorities in 

landslide-prone regions. Furthermore, the 

model can be adapted to predict other 

natural disasters such as floods, 

earthquakes, and forest fires by modifying 

input parameters. 

Another important future enhancement is 

improving the scalability and deployment of 

the system using cloud computing 

platforms, enabling large-scale data 

processing and accessibility from anywhere. 

Integration with government disaster 

management systems can make the solution 

more practical and impactful. Overall, 

continuous improvements in AI 

technologies and data availability will make 

the system more robust, accurate, and 

widely applicable in real-world scenarios. 
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