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GNS Science

What does GeoNet do?
• Runs a national system to monitor and collect data for research of 

geological hazards in New Zealand

• It performs:   - Earthquake detection and analysis
- Volcano surveillance
- Landslide response
- Tsunami detection

• Deliver information and data to monitoring staff, responding agencies, 
lifeline utilities, the research community and the general public.
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VolcanoesVolcanoes
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•
 

Where are the volcanoes ?
•

 
Are there various types ?

•
 

What do we do when they are active?
•

 
Past eruptions
–

 
How big have they been?

–
 

Where have they affected ?
–

 
How often have they occurred ?

•
 

Future eruptions
–

 
How big ?

–
 

How often ?
–

 
When ?

–
 

What area would be affected ?

The Volcano ProblemThe Volcano Problem
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Eruption SizesEruption Sizes

Taupo 22.5 kyr



GNS Science

A motivator in New Zealand 
Ruapehu Ash Impacts

Lessons:
Air traffic
Ash cleanup
Electrical generation & 

transmission
Water and wastewater
Agriculture

23 September 1995

1996
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Total Economic Impacts 1995-1996

1996 2010 value
tourism $99.2M $133.2M
electricity $21.5M $28.9M
central govt. $ 5.7M $7.7M
aviation $ 2.4M $3.2M
district govt. $ 0.6M $0.8M
agriculture $0.4M $0.5M
region. govt. $0.2M $0.3M

TOTAL NZ$130M NZ$175M
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GeoNet monitors all of New GeoNet monitors all of New 
ZealandZealand’’s active volcanos using:s active volcanos using:

-- Water and gas chemistryWater and gas chemistry
-- Volcanic earthquakes and tremorVolcanic earthquakes and tremor
-- Ground deformationGround deformation

-- Satellite based techniquesSatellite based techniques
-- Visual observationsVisual observations
-- PhotographsPhotographs
-- Lake, stream and springLake, stream and spring
temperaturestemperatures

Continual monitoring of volcanos Continual monitoring of volcanos 
can provide early warnings of can provide early warnings of 
unrest or an impending eruption.unrest or an impending eruption.

Volcano Surveillance
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Volcanoes 
What are 
they up to
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Big Picture;
 

recent Earthquakes                             cGPS displacements
 (60 days)

Hamilton

Fixed

Tongariro 

 National 

 Park

Lake Taupo

Whakatane Graben

Rotorua‐Okataina
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Kermadecs
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Raoul Island

Recent eruptions: 1814, 
1870, 1964, 2006

•
 

Web cam
•

 
Green Lake seismometer

•
 

Green Lake temperature and 
water level

•
 

Marker Bay Spring
•

 
2 tsunami gauges 

CTBTO site (2004)
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Auckland Volcanic Field
•

 
Seismic Network
–

 
upgraded by GeoNet (4 boreholes)

Typically locates 1-2 earthquakes each 
year.

•
 

cGPS
•

 
Strong motion seismic
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White Island

•
 

August 1998: 27 days at VAL 2
•

 
Dec 1998 to February 1999: 61 days at VAL 2

•
 

April to September 2000: 154 days at VAL 2

Last explosive eruption July 2000
2001-2010 no eruptions

Crater lake is now established in the 1978/90 
crater
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35

OkatainaOkataina
Volcanic CentreVolcanic Centre

•medium-large eruptions

•
aligned vents•
long repose intervals

Tarawera 1886
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Earthquakes
2010

Deformation
2005-2010
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Taupo Volcanic CentreTaupo Volcanic Centre

0 20km

Lake
Taupo
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Deformation results –
 

lake levelling

Inflation Fault Motion Subsidence
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Aline Peltier – EQC research post-doc
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Deformation and earthquakes  2002-2010 
(cGPS)
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Tongariro National Park (monitoring)

•
 

Tongariro
–

 

Water and gas sampling
–

 

Seismic Network
–

 

cGPS
•

 

Ngauruhoe
–

 

Gas sampling
–

 

Seismic Network
–

 

Airborne gas monitoring
–

 

cGPS
–

 

Volcano cam
•

 

Ruapehu
–

 

Crater Lake chemistry/temperature
–

 

Seismic network (1 downhole)
–

 

Bore hole Tiltmeter
–

 

cGPS 
–

 

Airborne gas monitoring
–

 

Volcano cam
•

 

DoC
–

 

Eruption Detection System (Whakapapa_Turoa
 

ski field) and Whangaehu
 

River
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Seismic and cGPS networks

New/upgraded:
WNVZ Borehole, seismic
COVZ: Borehole, seismic and tilt
EDS airwave detectors (3)
WHVZ seismic

Some telemetry rerouted via Taupo
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Gas work based on airborne/ground measurements
 CO2

 

, H2

 

S and SO2
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Chemistry of lakes, fumaroles and springs
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January to September 2010, earthquakes
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Red Crater;  Tongariro

Minor local earthquakes
Tornillo earthquakes (very rare)

http://www.geonet.org.nz/images/volcano/tongariro-lge.jpg
http://www.geonet.org.nz/images/volcano/tongariro_2-lge.jpg
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Ngauruhoe Young Cone about 4000 yrs old

Typically produces ash 
eruptions, pyroclastic and lava 
flows
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• In May 2006  earthquake activity at Ngauruhoe increased significantly
• The sequence is still continuing, becoming more dominated by quiet periods 
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Ngauruhoe summit gas

Flux  23.6 t/day (46,600 m2 )  2010
20.2 t/day (45,150 m2 ) 2008



GNS Science

Ruapehu

Multiple cone 
Active over 270,000 years 
Collapse events
Summit Crater lake
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Last Eruption  25 Sept 2007
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Current Situation: Crater Lake temperature
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Taranaki

•309 events 
(12mths)

•5 felt

•all shallow and 
offshore

•typical distribution

•typical number of 
earthquakes



GNS Science

Iceland Iceland ––
 

Trigger of renewed interest on the disruptive Trigger of renewed interest on the disruptive 
effects of Volcanic events on Aviation effects of Volcanic events on Aviation 
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Iceland
 (closed large amounts of airspace)
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Volcanoes and Aviation
Airframes and Motors

Deposition of material on hot-section components. 
Erosion of compressor blades and rotor-path components. 
Blockage of fuel nozzles and cooling passages. 
Contamination of the oil system and bleed-air supply. 
Opacity of windscreen and landing lights. 
Contamination of electronics. 
Erosion of antenna surfaces. 
Plugging of the pitot-static system which indicates the airspeed of the 
aircraft.

Airports
Loss of runways
Loss of support services
Aircraft on the ground

Airspace (VAAC’s)
Closed
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Airspace closures are controlled by VAAC’s

The VAACs were established in September 1995 in Darwin, Australia, at
a meeting of the International Civil Aviation Organization (ICAO). At this 
meeting it was decided that to ensure that volcanic cloud hazards were 
addressed there must be an an interface between volcano observatories, 
meteorological agencies and air traffic control centers

http://www.icao.int/
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Eruptions-Activity in VAAC area 2009-2010
• West Matua (Tonga) May 2009
• Rumble III July 2009 (submarine)
• Gaua (Van.), ash eruptions Sept ’09 -
• Tinakula (Solomons), October 2009
• Ambrym (Van.), lava lakes Nov ’09 -
• Yasur (Van.) explosions, ash Mar ’10 -
• Monowai-acoustic events
• PNG/Indonesia activity ……
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Infrastructure Ash Management Posters
 Volcano Hazard Posters
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Coming activities:

VISG Seminar: Hosted in Taranaki 28 Oct 2010
Volcano Short Course Taupo Nov 8-9
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How do you stay in touch

• Web page    www.geonet.org.nz
– Shake NZ

• Earthquake notifications
– Email
– Fax
– Cellphone (text, mobile web)
– Pager

• Volcano Alert Bulletins
– Fax
– Email

• Web Services and RSS 

http://www.geonet.org.nz/

	Volcanoes�2010 National Lifelines Forum
	What does GeoNet do?
	Volcanoes
	The Volcano Problem
	Slide Number 5
	Eruption Sizes
	A motivator in New Zealand �      Ruapehu Ash Impacts
	Slide Number 8
	Slide Number 9
	Volcanoes�What are they up to
	Big Picture;��recent Earthquakes                             cGPS displacements� (60 days)
	Kermadecs
	Raoul Island
	Slide Number 14
	Slide Number 15
	Auckland Volcanic Field
	White Island
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Deformation results – lake levelling
	Deformation and earthquakes  2002-2010 �(cGPS)
	Tongariro National Park (monitoring)
	Seismic and cGPS networks
	Gas work based on airborne/ground measurements�CO2, H2S and SO2
	Chemistry of lakes, fumaroles and springs
	January to September 2010, earthquakes
	Red Crater;  Tongariro
	Ngauruhoe
	Slide Number 30
	Ngauruhoe summit gas
	Ruapehu
	Slide Number 33
	Current Situation: Crater Lake temperature
	Taranaki
	Slide Number 36
	Iceland�(closed large amounts of airspace)
	Volcanoes and Aviation
	Airspace closures are controlled by VAAC’s
	Slide Number 40
	Eruptions-Activity in VAAC area 2009-2010
	Infrastructure Ash Management Posters�Volcano Hazard Posters
	Slide Number 43
	How do you stay in touch

