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Volcanic Eruption 
on January 15, 2022
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Volcanic Eruption on 
January 15, 2022

Severely damaged 
the submarine cable
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Submarine Cable Outage



Satellites to the Rescue!
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Satellites to the Rescue!
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Proactive Measures by Governments

7



How Effective Can LEO Networks 
Be During Emergency Scenarios?
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Key Takeaways

• LEO Networks cannot effectively substitute submarine cables
• Even with tens of thousands of satellites -> Limited spectrum allocated

• Failover planning strongly shapes capacity
• Terminal Distribution can boost capacity by 1.5x
• Government-operator collaboration can add 40% more capacity

• Failover traffic can significantly limit global available bandwidth 
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Background on Satellite Networks
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Satellite Network Architecture
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Satellite Network Architecture
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Satellite Network Architecture
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Satellite Spectrum Management
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• Large coverage area



Satellite Spectrum Management
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• Large coverage area

• Interference prevents satellite overlap



• Large coverage area

• Interference prevents satellite overlap

• Serve smaller “cells”

Satellite Spectrum Management
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Cells not 
to scale



• Large coverage area

• Interference prevents satellite overlap

• Serve smaller “cells”

• Split spectrum into channels

Satellite Spectrum Management
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Cells not 
to scale
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How Effective Can LEO Networks 
Be During Emergency Scenarios?



Challenges in Assessing LEO Effectiveness

• Fragmented Control 
• Different levels of governments
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Challenges in Assessing LEO Effectiveness

• Fragmented Control
• Different levels of governments

• No clear frame of reference
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Challenges in Assessing LEO Effectiveness

• Fragmented Control
• Different levels of governments

• No clear frame of reference

• Lack of tools to model 
large-scale LEO failover 
behavior
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A National Perspective

• Leverage through licensing, regulatory 
control, ownership
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A National Perspective

• Leverage through licensing, regulatory 
control, ownership

• Natural setting for cooperative planning
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A National Perspective

• Leverage through licensing, regulatory 
control, ownership

• Natural setting for cooperative planning

• Easier to model capacity 
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Submarine Cable Failures as a Reference

• Recent submarine cable disruptions
• Diverse set of nations focusing on size, 

population, geography, etc.
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Submarine Cable Failures as a Reference

• Study recent submarine cable disruptions
• Diverse set of nations focusing on size, population, geography, etc.
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Submarine Cable Failures as a Reference

• Recent submarine cable disruptions
• Diverse set of nations focusing on size, 

population, geography, etc.

• Map RIPE Atlas traceroutes to cables1
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[1] Wang et al. Threading the Ocean: Mapping Digital Routes Across Submarine Cables using Calypso. ACM SIGCOMM 2025



CosmoSim Simulator

• Graph Generation
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CosmoSim Simulator

• Graph Generation

• Spectrum Management
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CosmoSim Simulator

• Graph Generation

• Spectrum Management

• Traffic Engineering
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CosmoSim Simulator

• Graph Generation

• Spectrum Management

• Traffic Engineering

• Terminal Distribution

31
NEW!!



CosmoSim Simulator

• Graph Generation

• Spectrum Management

• Traffic Engineering

• Terminal Distribution
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CosmoSim Simulator

• Graph Generation

• Spectrum Management

• Traffic Engineering

• Terminal Distribution
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Ghana

Terminal Distribution

• Geographical deployment of terminals
• Local vs National
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Terminal Distribution

• Geographical deployment of terminals
• Local vs National

• Naïve strategies ineffective
• Uniform -> terminals in uninhabited areas
• Population based -> underutilizes the network
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Ghana



Terminal Distribution

• Geographical deployment of terminals
• Local vs National

• Naïve strategies ineffective
• Uniform -> terminals in uninhabited areas
• Population based -> underutilizes the network

• Greedy algorithm balancing these two
• Uniformly spread terminals in high density cells
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Key Findings
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Joint Failover Planning Benefits
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Joint Failover Planning Benefits
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Joint Failover Planning Benefits

40Great Britain

1.9x increase

Joint planning can nearly double the capacity 
without extra resources.



Comparing Satellite vs Lost Cable Capacity
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Comparing Satellite vs Lost Cable Capacity
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Comparing Satellite vs Lost Cable Capacity
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Limited Spectrum Few Satellites

Great BritainTonga



Do More Satellites Help?
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Do More Satellites Help?
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Once the spectrum is fully used, 
more satellites don’t add capacity.

Great BritainTonga



Global Impact of Failover Traffic
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Global Impact of Failover Traffic
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Global Impact of Failover Traffic
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Global Impact of Failover Traffic
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Global Impact of Failover Traffic
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Failover requires international coordination



Key Takeaways

• LEO Networks cannot effectively substitute submarine cables
• Even with tens of thousands of satellites -> Limited spectrum allocated

• Poor failover planning may reduce capacity by 50%

• Failover traffic can significantly limit global available bandwidth 
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cosmosim.ansrlab.com

https://cosmosim.ansrlab.com/
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