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NZ volcanic impact research 

• Yesterday Tom Wilson provided overview of NZ 

volcanic impacts research 

– Context: NZ leads way, but we are decades behind 

earthquake engineering 

– Partnerships with endusers critical (e.g., Transpower) 

– Tools: literature review, impact trips, lab experiments, 

modelling 

 VISG promotes & facilitates communication, 

engagement & collaboration between researchers 

and lifelines 



GNS Science 

Available resources 

• Ash impact posters 

– ALG website and GNS website 

• USGS/GNS ash impacts website 

– http://volcanoes.usgs.gov/ash/ 

• International Volcanic Health Hazard Network 

– http://www.ivhhn.org/ 

– Includes information on best practice 

face masks, health considerations for 

staff 

• Recently published review paper on volcanic 

impacts (ash, lava, PDC, lahar) on lifelines 

http://volcanoes.usgs.gov/ash/
http://volcanoes.usgs.gov/ash/
http://www.ivhhn.org/
http://www.ivhhn.org/
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• Most comprehensive review since 1984 

– Technical, dense 

• Open access (free) 

• Many informative diagrams, plots, and tables 
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• Sector diagrams, 

indicating 

vulnerable points 

• Historical 

impacts 

• First attempt to 

systematically  

quantify 

thresholds … and much more 
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Next: 3 sample ongoing research projects 

• Modelling electrical network outages 

– Grant Wilson, PhD student 

– Building on previous research, modelling 

• Ash & road traction 

– Daniel Blake, PhD student 

– VATLab 

• Ash clean up 

– Josh Hayes, MS student 

– Literature review, (modelling) 
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Probabilistic modelling of 

volcanic ash from all 

sources, 500 year period 

+  

Transmission line network 

+ 

Probability of flashover 

given ash thickness 

function 

= 

Probability of flashover in 

500 year period 

 

Grant Wilson: electrical network vulnerability 

Modelling (work in progress) 

Next step: 

network analysis 

1 km segments 
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Pendulum Swing No. (representing vehicle movement) 

Bare Asphalt (clean, new) 

Bare Asphalt (cleaned after testing) 

Daniel Blake: road traction testing 

Lab experiments (work in progress) 

1 mm dry 

5 mm dry 

●  Basaltic “ash” 

x  Basaltic “scoria” 

Min SRV for Difficult Sites 

Min SRV for Motorways 

Mean SRV at Accident Sites 
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Josh Hayes & urban ash clean-up 

Literature review (work nearly complete) 

1. How much? 

 

 

 

 

 

 

 

 

 The smaller the eruption, the less is cleaned up 
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Josh Hayes & urban ash clean-up 

Literature review (work nearly complete) 

1. How much? 

2. How long? 

 

 

 

 

 

 
 

 No obvious relationship between amount and 

clean up duration 
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Josh Hayes & urban ash clean-up 

Literature review (work nearly complete) 

1. How much? 

2. How long? 

3. Cost? 

 

 

 

 

 

 

 Positive correlation; predictable if experienced 
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Kīlauea, Hawai’i 

• Puʻu ʻŌʻō (Kīlauea) has been erupting since 1983 

• “June 27th flow” has been on course to threaten 

settlement since late August, first structure 

destroyed last week 

– Agonising for community, great uncertainty as to 

what will be impacted when 

• Lifeline sectors concerned: power, water, 

transport 
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Kīlauea, Hawai’i 

• Power 

– Attempt to protect wooden pole 

– Initially worked, but since appears 

might be burning from below 

• Water 
– Unclear how buried water pipes, 

particular at junctions, will fare 

• Roads 

– One road crossed already 

– Threatens key transportation corridor 

 Redundancies added, 

contingency plans developed 
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Prospects for coming year 

Planned research 

• More work on infrastructure networks 

• Start consideration of ballistics impacts 

• Suite of fragility functions 

 

Lifeline engagement 

• Help us help you 

– Develop research projects, reality check, model 

parameter setting 

• Impact trip? 

• Other ideas? 

N.Deligne@gns.cri.nz 


