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Why resilience initiatives for water networks? 

• Statutory requirements from Local Government Act 

• “infrastructure strategy” - identifying and managing risks to natural hazards and planning for 

financial provisions

• National Infrastructure Unit’s 30 year plan 

• shift from independent infrastructure failure to interdependencies, levels of service and 

community preparedness. 

• Thinly spread planning budgets, so within the risk & resilience space there is a 

need for sound investment



Scope of the study

Scenario-based risk assessment

• Define an earthquake hazard scenario

• Vulnerable parts of the network components

• Estimate likely outage time of services in the area of interest

• Estimates of ground motion intensities at critical components sites



Risk Assessment Framework
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Region’s key hazards

Earthquake Liquefaction and lateral spreading



Earthquake Scenario Identification



Water supply zones

• Eastern  - Waipa springs

• Central – Karamu-Takina springs

• Western - Taniwha springs

• Northern – Rewarewa springs 



Outage time computation

• Levels of services considered: Emergency, Basic and Full

• Supply zones headworks and mains to reservoirs to be restored first 
for emergency, basic levels of services

• Full recovery to the supply zones  

• 6 crews for first 2 weeks and then 12 crews

• Priority and order were followed, unless it was more efficient to begin 
repairs on a lower priority region



Pipe failures Outage of Supply Zones



Wastewater network



Pipe failures Outage of Catchment Zones



Summary

• The present study exemplifies science-based pragmatic approach to plan for 
resilience improvement of water infrastructure.

• The approach is computationally efficient

• Distribution of vulnerable parts  of the network at least in relative sense

• Outage maps are simple but effective means of communicating the impact of 
loss of services

• Interdependencies on road, electricity and fuel were  not modelled. However, 
their effects can be added in a logical manner

• Continual engagement with the end user from the conceptualization to delivery  

• Participatory method with council authorities

• Transparent risk assessment method 
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Thank you !

S.uma@gns.cri.nz


