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Electricity- Communication Lifeline Infrastructure Resilience
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Motivation and Background
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• In spite of the recognized critical importance, the assessment of the seismic 
performance for the telecommunication infrastructure is underrepresented in the 
literature. “The Resiliency of Communication infrastructure during Alpine fault 
earthquake scenarios in Westcoast, New Zealand” research project will bridge the gap.



Performance of Communication Lifeline During NZ 
Earthquakes in the Past 
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Kaikora Earthquake Damages(Courtesy of Chorus)



Coverage

ConnectionsCapacity

NZ Communication Infrastructure and Services

Services

 Voice
 Internet
 Cloud/Datacentres
 Enterprise Services
 Emergency 

Response Services
 Mission Critical 

Services
 Defence Services
 IOT
 VR
 AI
 TV/On Demand 

Content
Broadband and Voice  Network (Courtesy of Chorus) 
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Communication Exchanges(CO) and Facilities: Critical 
Component For Service Delivery

Fixed Network Architecture (Courtesy of Chorus)
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Research Objectives

This thesis will help to carry out the research on critical telecommunication infrastructure components 
to understand and:

Develop a seismic hazard model (using GIS tool) to quantify the risk to spatially distributed critical 
communication infrastructure and

i) Validate Against AF8 West Coast Scenarios

Develop a framework for Measuring Resilience in communication infrastructure for seismic hazards

Guidelines for Future Resilient Communication Network Architecture 
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Hazard Model

AF8 Earthquake

Communication 
facilities in West 
Coast Network

Fragility Model 
for CO

Approach and Method for Seismic Risk Quantification
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Seismic Risk 
Quantification  

Collect GIS CO (Chorus) AF8 hazard Scenarios Design Fragility Curves for CO

Collect dataAlgorithm

Geo Spatial Seismic hazard Model for Communication Infrastructure

Probability of Damage Ratio(dsi) for CO 



Seismic Risk Quantification for Communication 
Infrastructure
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g

β

Reference [2]

Damage State

ds0 minor None

ds1 moderate

Power outage for few 

hours or days

ds2 extensive

Few electronic boards are 

dislodged and need 

replacement

ds3 Complete Complete Blackout

Description



West Coast AF8 Impact on Communication Lifeline

Reference [4]
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CO Risk Quantification using Geo-Spatial Mapping (AF8 
Empirical)
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CO Risk Quantification using Geo-Spatial Mapping (AF8 Central)
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CO Risk Quantification using Geo-Spatial Mapping (AF8 
Southern)
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CO Risk Quantification using Geo-Spatial Mapping (AF8 
Northern)
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Summary Results
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AF8 Scnerios MMI Minor Moderate Extensive Complete Affected Central Offices/Telcom Infrastructure

7 64% 57% 40% 12% FJG,GC,HAS,INJ,KM,MIA,MKN,WMG

8 92% 93% 84% 50% AU,BTN,FXR,HK,MNA,NE,OTI,RN,RUN,WP,WAA

9 98% 99% 96% 74% OB,GM,HRI,KUA,PAR,RS

6 27% 15% 7% 8% GC,INJ,KM,MIA,MKN,WMG

7 64% 57% 40% 12% AU,BTN,DOB,GM,HK,KUA,MNA,NE,OTI,PAR,RN,RUN,WP

8 92% 93% 83% 50% FXR,FJG,HAS,HRI,RS,WAA

7 64% 57% 40% 12% FJG,GC,KM,MIA,MKN,WMG

8 92% 93% 84% 50% AU,BTN,FXR,HK,HAS,INJ,MNA,NE,OTI,RN,RUN,WP,WAA

9 98% 99% 96% 74% DOB,GM,HRI,KUA,PAR,RS

5 13% 4% 2% 1% GC,INJ,KM,MIA,MKN,WMG,WP

6 27% 15% 7% 8% AU,BTN,DOB,GM,MNA,NE,PAR,RN,RUN

7 64% 57% 40% 12% HK,KUA,OTI

8 92% 93% 83% 50% HAS,RS

9 98% 99% 96% 74% FXR,FJG,HRI,WAA

Central

Northern

Southern

Emperical
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