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New Zealand volcanism

 Cones
 Calderas
 Volcanic fields



Taupō volcano
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Taupō eruption history

Smithsonian GVP VEI data



History of volcanic unrest, before 2022-23



Community
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 District population 42,000
 Annual tourism visitors ~1 million
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Community

 Electricity power stations
 Geothermal
 Hydroelectric
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Monitoring network, May 2022
Seismic GNSS



Historic seismicity, 2000 - 2021
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Historic deformation, within caldera



Historic deformation, within caldera
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2022-23 unrest

 Seismicity
 Deformation
 Hot springs sampled – no change



Seismic activity, 2022-23
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Deformation, 2022-23

Map 2022 September

Time-series published in VAB 2022-11-16
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5400 felt reports
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ML5.7 earthquake, 11:47 PM, 30 November 2022
5400 felt reports

 Largest historically beneath lake
 Depth 9±5 km
 PGA = 0.1g
 Non-double couple component
 Lakeshore landslides
 Small tsunami

 3 x ML4.2-4.5 aftershocks
 Previously, ML4.2,  2022-09-10



Earthquake effects

Tsunami caused by landslide + lake floor uplift
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Unrest model

 Primary event is inflation, due to ‘unseen’ intrusion
 Which triggered seismicity around existing caldera structures



Seismic data issues and difficulties

 Earthquake depth poorly resolved
 More than 50% fixed at 5 or 10 km – too far from nearest station 



Seismic data issues and difficulties

 Earthquake depth poorly resolved
 More than 50% fixed at 5 or 10 km – too far from nearest station

 Velocity model not suitable
 IASP91 used 



GNSS data issues

 Key station not operating at start of unrest
 Data noisy



Volcanic Alert Level (VAL)
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Volcanic Alert Level (VAL)
 Vote by Volcano Monitoring Group 

(selected members)
 Majority vote wins
 Tie decided by VMG chair
 Vote weekly, or as required

 For VAL ≥ 1



Taupō VAL

First vote  May 30
VAL 0→1 Sep 19
VAL 1→0 May 30 
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Communications

13 x Volcanic Activity Bulletins (VAB) – major ‘official’ announcements,
but also regular ‘updates’, produced by VMG

7 x News – less scientific, including video Q&A, produced by Comms team

Scenarios to local council and iwi, not publicly released



2022-23 considered minor unrest



To do, before next unrest

 Improve earthquake location capability
 Velocity model
 Stations in network hole – not possible within funding



To do, before next unrest

 Improve earthquake location capability
 Velocity model
 Stations in network hole – not possible within funding

 Bayesian unrest estimate – in progress
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 Didn’t read our information or watch our videos?
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Final remarks

 Many did not know about unrest before ML5.7 earthquake
 Didn’t read our information or watch our videos?

 People were not too bothered about volcanic unrest, contrary to my 
expectations - despite the ‘supervolcano’ status

 Lack of concerns feels different from other examples
 Campi Flegrei, Long Valley
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