
Developing a volcanic multi-hazard impact assessment 
framework for critical infrastructure and agricultural 
sectors at Mt Taranaki, NZ
Alana Weir1, Thomas Wilson1, Mark Bebbington2, Natalia Deligne3, Sarah Beaven1

1 University of Canterbury; 2Massey University; 3GNS Science



HAZARD EXPOSUREVULNERABILITY

IMPACT

IMPACT ASSESSMENT FRAMEWORK



HAZARD EXPOSUREVULNERABILITY

IMPACT

SINGLE HAZARD
STATIC EXPOSURE AND VULNERABILITY

NOT FULLY REPRESENTATIVE OF POTENTIAL IMPACTS

IMPACT ASSESSMENT FRAMEWORK

JENKINS ET AL. (2007)
ZERNACK ET AL. (2009)



HAZARD EXPOSUREVULNERABILITY

IMPACT

MULTI HAZARD
DYNAMIC EXPOSURE AND VULNERABILITY

NEW FRAMEWORK FOR VOLCANIC MULTI-HAZARD IMPACT ASSESSMENT

DECISION-SUPPORT; REDUCE SOCIAL LOSSES; INFORM RECOVERY

IMPACT ASSESSMENT FRAMEWORK



PhD Objectives

• Develop a methodology to assess dynamic exposure 
and vulnerability, that accounts for the systemic 
impacts to critical infrastructure and agriculture

• Develop a framework to assess impacts to CI and 
agriculture from volcanic multi-hazards

• Consider the impacts to CI and agriculture from long-
duration, complex volcanic events

• Suggest soft and hard mitigation measures for pre-
and syn- eruption

• Develop decision-support tools for emergency 
managers and infrastructure managers in the 
Taranaki region

NASA/USGS





INTERDEPENDENCY MAPPING

+ non-municipal supply
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CRITICALITY + TRANSPORT
+ TELECOMMS
+ OIL / GAS
+ CRITICAL FACILITIES

CURRENT METHODOLOGY NEW METHODOLOGY

• Does not account for interdependencies

• Relies on qualitative estimations of downstream outages

AELG, 2017



MITIGATION MEASURES
STRATFORD POWER PLANT OUTAGE

NO MITIGATION
STRATFORD POWER PLANT OUTAGE

+ MITIGATION A and B
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50,030 private dwelling without power
28,310 private dwellings without water

0 private dwelling without power
0 private dwellings without water



SYSTEMIC VULNERABILITY

PRIMARY

SECONDARY

HOTSPOTS

PINCHPOINTS

CURRENT METHODOLOGY NEW METHODOLOGY

+ MORE HAZARDS
+ MORE LIFELINES

• Is hazard independent, and therefore assumes ‘point 
locality perturbation’ 

• Not representative of volcanic multi-hazard spatial 
extent



FUTURE WORK

VOLCANIC 
MULTI-HAZARD 

SCENARIOS

PHYSICAL 
VULNERABILITY

SYSTEMIC 
VULNERABILITYSYSTEMS MODEL

CRITICALITY

IMPACT ASSESSMENT

MITIGATION RECOMMENDATIONS; DECISION-SUPPORT TOOLS
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