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6 Volcanic Alert Levels in NZ

a.k.a. our patients “status”

We set the VAL by voting in the 

GeoNet Volcano Monitoring Group
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Volcanic Activity Bulletins

a.k.a. what is happening at our volcanoes and the “so what?”
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Communication products
.

 Taupō Volcano

Taupō is the m ost frequently act ive and productive rhyolite caldera in the w orld

Caldera volcanoes are created by collapse of the
ground surface due to emptying of their sponge-
like magma chambers in huge eruptions - w hich

are very rare. 

Taupō Volcano has had 2 caldera forming
eruptions in the last 25,500 years and they formed
much of the current lake basin. 

Magma accumulates in the crust between 5 and 10
km below the lake floor before rising to the surface
to erupt.

Form ation

Taupō is an active volcano 
Volcanic unrest is the term given to natural
phenomena caused by underground processes
associated with active volcanoes. 
Volcanic unrest has occurred often in the last 150
years at Taupō (17 times between 1870 and 2022) 
Volcanic unrest can include earthquake  swarms
including surface fault ruptures as well as slow
ground movement. 

Volcanic Unrest

Is considered the most powerful eruption known
of the last 5000 years globally - it was unusually
large compared to most Taupō eruptions. 

The plume reached a height of 35 - 40 km. 
Covered parts of the North Island in at least 1 cm
of ash. 
Lakeside areas were covered in tens of metres of
pumice and ash pyroclastic deposits. 

The flow spread up to 90 km from the vent,
spreading over all barriers except the upper
slopes of Ruapehu. 

The Taupō Eruption 

(232 +\ - 10  AD, 1790  years ago) 

 

These occur on and near the volcano 
Hazards in heightened unrest may include
changes in hydrothermal systems, gas
discharge, new springs or steam eruptions 
Earthquakes, tsunami and landslides 
Ground deformation (uplift or subsidence) 

Volcanic Unrest phenom ena 

GNS Science monitors Taupō Volcano w ith...

9  seismometers2 2  lake levelling sites 9  GNSS sta tions

Volcanoes in the Taupō area began erupting
>300,000 years ago.  

The Ōruanui eruption 25,500 years ago created a
large basin that formed much of the present lake
Between the Ōruanui eruption and the Taupō
eruption (about 1790 years ago) at least 27 much
smaller eruptions spread pumice and ash beyond
the lake and formed lava domes. 25 of those
eruptions occurred in the last 12,000 years
including the Taupo eruption. 

Many of these smaller eruptions were bigger than
the 1995/96 Ruapehu eruptions but smaller than
the 1886 Tarawera eruption and about 1/10th the
size of Mt St. Helens 1980 eruption 

Volcanic Eruption History

www .gns.cri.nz Fact Sheet - September 2022

Eruptions can produce ashfall, hot ash clouds
(pyroclastic flows), flying rocks, large waves in
the lake. Ash can remobilise with rain as lahars.

Volcanic Eruption phenom ena

Fact Sheet

Bulletins, videos, news items, 

social media (X/Twitter, Facebook), 

fact sheets
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Our science advisory feeds into risk management
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VAAC / Aviation-facing

Two-way relationship with VAAC:

VO > VAAC (VONA, eruption info for models)

VO < VAAC (Eruption detection / confirmation)
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For local and national authorities: scenarios with respective likelihood
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Volcanic risk management for visitors at Ruapehu
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Volcanic risk management for visitors at Tongariro post 2012 eruption

Jolly and Tait, 2012
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Volcanic risk management in New Zealand is rather comprehensive

MONITORING 

CAPABILITY

RISK GOVERNANCE AND

PARTNERSHIP

.
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Volcanic Eruption phenom ena
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or is it…?
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Whakaari / White Island
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Hundreds of visitors daily

Photographs: Chuck Marshall (lifeinmichigan.com)
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Hundreds of visitors daily

Chuck Marshall (lifeinmichigan.com)

Volcanic Air Safari
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Eruption on 9 December 2019 at 14:11

Michael Schade, twitter
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Rapid onset eruption without immediate warning, 

but in period of heightened unrest

White Island Flights / NZ Herald

A relatively small eruption

Major impacts because 

tourists were right at the vent.

47 people on the island
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Most of the crater floor affected by surge and pyroclastic flows

Instagram/The Helicopter PageAuckland Rescue Helicopter Trust
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Some tour operators still offshore near the island

AFP photo / Michael SchadeRNZ / Michael Schade
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Rescue operations

RNZ / Dom Thomas

Initial rescues in the first few hours. 47 people on 

island at time of eruption. ~ 20 fatalities. Survivors 

evacuated by boats and helicopters. Main injuries 

were burns.

By 5pm, no signs of survivors. 

Rescue and recovery operations halted due to 

potential risk of another eruption

Focus on recovering the 8 missing persons
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Whakaari recovery operations – Friday 13 December 2019
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The aftermath
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Two Government inquiries

Worksafe NZ inquiry

Lens = safety at work

Scope = period preceding the eruption, up to the 

eruption itself

Two initial charges against GNS / the VO:

1. Failure to ensure the safety of visitors on 

the day of the eruption (our “workplace”) 

(dropped)

2. Failure to communicate the risk to our heli

providers (pleaded guilty to lesser charge)

Coronial inquiry (ongoing)

Lens = wider volcanic risk 

management system

Scope = before, during and after the 

eruption. Systemic issues 

impacting the outcome of such 

eruption
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Who owns the risk? Who is the decision maker?

Observatory

Tourism

RegulationEmergency 

management

Govt agencies

Island owners

Tour 

operators

Tourists
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There are always vulnerabilities

Roles and 

responsibility / 

Risk ownership 

Risk assessment Risk communication 

and risk tolerance
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Some takeaway points from an EW4All perspective

n.fournier@gns.cri.nz

Difference between monitoring capability and efficiency. 

Some volcanoes just don’t cooperate

EW4All needs to fit the local legislative framework, incl. 

roles and responsibilities

Risk assessment is only the first step

Risk communication is crucial

Risk tolerance discussions are often missing

mailto:n.fournier@gns.cri.nz
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How do we introduce essential conversations about risk 
tolerance in EW4All?
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