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Abstract - Landslides are natural disasters that cause 

significant damage to infrastructure, ecosystems, and 

human life. Accurate and timely prediction of landslides 

is crucial for reducing the impact of these events. This 

paper explores a novel approach to landslide prediction 

using Ethereum, a leading blockchain platform. By 

leveraging the capabilities of Ethereum, we propose a 

decentralized system that collects, stores, and analyzes 

environmental data through smart contracts, providing a 

transparent, tamper-proof, and efficient way to predict 

landslides. The system integrates IoT sensors, machine 

learning models, and blockchain to ensure data integrity, 

automate alerts, and enhance decision-making processes 

for disaster management agencies and affected. 
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1.INTRODUCTION  

 

Landslides are among the most unpredictable and 

devastating natural disasters, particularly in mountainous 

and hilly regions prone to heavy rainfall, earthquakes, or 

human activities like deforestation. Current systems for 

predicting landslides often face challenges related to data 

integrity, transparency, and timely dissemination of 

warnings. These systems are typically centralized, where 

data is collected and processed by a central authority, 

creating potential risks of data manipulation or delays in 

emergency responses. Blockchain technology, with its 

decentralized nature, provides a promising solution to 

these challenges. Ethereum, a widely used blockchain 

platform, allows for the creation of smart contracts—self-

executing contracts where the terms are written directly 

into code. By utilizing Ethereum, this paper proposes a 

decentralized landslide prediction system that records 

sensor data on-chain, processes it through smart 

contracts, and provides automatic alerts based on pre-set 

conditions. This approach ensures the integrity and 

availability of data, making landslide prediction more 

reliable and accessible.  

 

2.BACKGROUND AND RELATED WORK  

Landslide prediction involves analyzing various 

environmental factors such as soil moisture levels, 

rainfall intensity, seismic activity, and slope stability. 

Traditionally, prediction models are built using machine 

learning algorithms that analyze historical data to 

predict potential landslide occurrences. However, 

centralized data storage systems are vulnerable to 

manipulation and may suffer from inefficiencies in data 

sharing among stakeholders.  

Blockchain, particularly Ethereum, offers a way to 

create a distributed ledger where all sensor data can be 

recorded immutably. Recent studies have highlighted 

the use of blockchain in environmental monitoring, such 

as air quality measurement and flood prediction 

systems, but its application in landslide prediction 

remains underexplored. By integrating Ethereum's 

smart contracts, IoT devices, and machine learning 

models, the proposed system aims to bridge this gap..  

3.SYSTEM ARCHITECTURE 

A. Data Collection and Integration with IoT Devices  

1. IoT Sensors: The system relies on a network of IoT 

sensors deployed in landslide-prone areas to collect real 

time data on crucial environmental parameters, such as 

soil moisture, rainfall, temperature, ground vibrations, 

and slope angle.  

2. Data Transmission: The collected data is transmitted 

securely to the Ethereum blockchain through IoT 

gateways. Each sensor node is associated with a unique 

identifier, ensuring traceability of data sources. These 

gateways handle initial data validation to ensure that 

only relevant and accurate data is recorded on-chain.  

3. Data Storage: Due to the limited storage capacity of the 

blockchain, a hybrid approach is used where critical 

data (e.g., threshold breaches, event logs) is stored 

directly on the Ethereum blockchain, while large 
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datasets are stored off-chain in decentralized storage 

solutions like IPFS (Interplanetary File System). This 

combination maintains data availability and reduces on-

chain storage costs.  

B. Smart Contract Implementation  

1. Smart Contracts for Data Analysis: Smart contracts on 

the Ethereum network are designed to automatically 

analyze incoming data from IoT sensors. These 

contracts contain algorithms that compare the data 

against predefined thresholds, such as a critical soil 

moisture level or seismic readings that indicate 

potential landslide conditions.  

2. Triggering Alerts: When the smart contract detects 

conditions that exceed safe thresholds, it automatically 

triggers alerts to local authorities, disaster management 

agencies, and even community members through 

decentralized applications (DApps) or mobile 

notifications. This real-time alert mechanism ensures a 

quick response, potentially saving lives and minimizing 

property damage.  

3. Recording Alerts on the Blockchain: All alerts and 

triggered events are recorded on the blockchain, 

creating an immutable record of the incident. This 

transparency allows stakeholders to verify the 

timeliness and accuracy of warnings, fostering trust in 

the system.  

C. Machine Learning Integration  

1.Data Analysis: Historical and real-time data stored          

off chain can be used to train machine learning models 

that improve the accuracy of landslide predictions. 

Models like Random Forests, Support Vector Machines 

(SVM), or neural networks analyze patterns and 

correlations in the environmental data. 

2.Predictive Modeling: These machine learning models 

can be integrated into the blockchain system through 

oracles—external services that provide data to smart 

contracts. By using oracles, the system can access 

predictions from AI models while maintaining the 

integrity of the data processed on the blockchain.  

3.Continuous Model Improvement: As more data is 

collected and analyzed, the machine learning models can 

be periodically updated to refine their predictive 

accuracy, making the system more adaptive to changing 

environmental conditions. 

4.BENEFITS OF USING ETHEREUM FOR 

LANDSLIDE PREDICTION 

Transparency and Trust: The decentralized nature of 

Ethereum ensures that all data entries, analyses, and alerts 

are transparent and can be independently verified by any 

stakeholder. This builds trust among the public and 

organizations involved in disaster management.  

1.Data Integrity and Security: Blockchain's immutability 

ensures that once data is recorded, it cannot be altered, 

protecting against potential data tampering. This is 

especially crucial for environmental monitoring where 

data accuracy is paramount.  

2.Decentralized Decision-Making: By leveraging smart 

contracts, the system removes the need for a central 

authority to process and disseminate alerts, reducing 

response times and enabling localized decision-making in 

critical situations.  

3.Scalability and Interoperability: The use of Ethereum's 

smart contracts and decentralized storage allows the 

system to scale and integrate with other blockchain 

networks, providing a comprehensive solution for 

disaster management that can be expanded to include 

other natural disasters like floods and earthquakes.  

5. CHALLENGES AND LIMITATION 

1.High Transaction Costs: Ethereum's network often 

experiences high gas fees, which can make recording 

frequent data points from IoT devices costly. Layer-2 

solutions like rollups (e.g., Optimism, zk-Rollups) can 

help reduce costs by processing transactions off-chain 

and batching them for on-chain settlement.  

2.Data Privacy: While transparency is a benefit, it can 

also raise concerns about data privacy, especially when 

monitoring involves sensitive locations. Techniques like 

zero-knowledge proofs could be integrated to ensure data 

privacy while maintaining verifiability.  

3.Network Latency: Blockchain networks like Ethereum 

can have slower transaction processing times compared 

to centralized databases. This might impact real-time data 

analysis, making it essential to optimize smart contract 

design for minimal computational overhead.  
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6. FUTURE SCOPE 

 

1.Integration with AI-based Predictive Models: Future 

systems could integrate more advanced AI models that 

adapt in real-time, analyzing broader datasets from 

multiple regions to identify emerging landslide risks.  

2.Cross-Chain Collaboration: With the rise of blockchain 

interoperability solutions like Polkadot or Cosmos, 

landslide prediction systems could communicate with 

other blockchain networks, enabling richer data sharing 

and analysis across regions.  

3.Community-Based Data Collection: Using Ethereum’s 

decentralized applications, local communities could 

contribute data (e.g., pictures of ground cracks or rainfall 

logs), enriching the dataset and engaging them directly in 

the prediction process.  

4.Use of Satellite Data: Integrating data from satellite 

imagery through oracles could enhance predictive 

accuracy, providing broader geographic coverage for 

landslide monitoring and detection.   

 

7. CONCLUSIONS 

 

The integration of Ethereum-based blockchain 

technology into landslide prediction systems offers a 

transformative approach to addressing the challenges of 

data integrity, transparency, and efficiency in disaster 

management. By automating data analysis through smart 

contracts and leveraging decentralized data storage, this 

system can provide more accurate, timely, and reliable 

predictions. As blockchain and AI technologies continue 

to evolve, their convergence in environmental 

monitoring can lead to more resilient and adaptive 

communities, ultimately reducing the devastating 

impacts of natural disasters like landslides.  

This expanded version provides more depth on how 

Ethereum and blockchain technology can be applied to 

landslide prediction. It discusses the integration with IoT 

devices, smart contracts, machine learning models, and 

potential future developments, aiming for a 

comprehensive overview of the proposed system.  
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