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Comparison of faulting and recent earthquakes



Earthquake Likelihood and Consequence

• Moderate to high chance of damaging earthquakes fro m 
known fault sources

• Low to moderate chance from unknown sources
• Ground ruptures and liquefaction
• Shaking
• Large offshore earthquake – tsunami (also volcanic 
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• Large offshore earthquake – tsunami (also volcanic 
eruptions and submarine landslide)

• Landslides
• Local to regional disruption of services
• Deaths
• Local to regional economic impacts
• Topographic changes (drainage)



New Zealand’s Earthquake Problem
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15 / 20 earthquakes located on concealed faults



Fault Rupture (breakage)Fault Rupture (breakage)

• About 40 km west 
of Christchurch. 
Broke down to a 
depth of 12 km. 

• No evidence for 
previous 
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previous 
earthquakes in 
landforms

• 90km south east   
of  Alpine Fault
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Liquefaction 
and Flooding
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Christchurch 22 Feb 2011

GNS Science



Liquefaction effects from Feb 22 EQ
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Liquefaction effects from Feb 22 EQ
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Estimated Modified Mercalli Intensity (MMI) in 
Hamilton using the NZ national seismic 
hazard model - which uses all known active 
faults plus background seismicity with 
earthquakes up to ~ Magnitude 7. Note the 
model does not predict earthquakes 
triggering MMI 9 or 10 in Hamilton.
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triggering MMI 9 or 10 in Hamilton.

Liquefaction commences at MM7



Earthquakes strong enough to cause 
liquefaction (MMI 7) are “predicted” 
approximately every 300 years in 
Hamilton

• Therefore local site sub-surface 
investigations are required to determine 
ground conditions.
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ground conditions.

• Well designed foundations are required for 
all houses and larger buildings in areas of 
poor ground to prevent damage due to 
liquefaction and lateral spreading.



Example of an undamaged new house next to the Avon river where 
most houses were badly damaged by lateral spreading . It has a very 
good, liquefaction resistant, reinforced concrete s lab and tanalised 
pile foundation.
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VolcanoesVolcanoes
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Different Types of Volcanoes
Different Styles of Eruption

(but all can produce an ash hazard)
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Eruption Size

Can vary by several orders
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Can vary by several orders
of magnitude



BOP-Taupo Geological Setting

• Ocean-Continent collision
• Intra-arc rifting

AUSTRALIAN
PLATE

PACIFIC
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� ��������	
���
�
���

� ��	�������	
�����

White

GNS Science

� ��	�������	
�����

� ���������	����	�

8-10 mm/yr

Tongariro
Ngauruhoe

Ruapehu

� ������
��	
�����



2005 – 2011                                Volcanic Hazards

• Tongariro National Park
– Well monitored
– CPVAG
– Mitigation, plans
– Last eruption Sept 2007

• Taupo Caldera
– Well monitored
– No response plans

• Okataina Volcanic Centre
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– Well monitored
– No response 
– Draft Contingency plans
– Last eruption 1886

• Largest Issue
– Caldera Unrest



How do we know what is happening? …..

We go to GeoNet for Natural Hazards 
monitoring!
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monitoring!



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
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- Tsunami detection

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



Earthquake detection 
and analysis

National Seismograph Network
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The Strong Motion Network cGPS Network

Complimented by …..
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– Landslide database
• Catalogue
• Inventory

– Rapid response 
capability

Landslides
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capability
• Duty team
• Missions



-- Visual observationsVisual observations
-- PhotographsPhotographs
-- Lake, stream and springLake, stream and spring
temperaturestemperatures

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

Volcano Surveillance
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Continual monitoring of Continual monitoring of 
volcanoes can provide volcanoes can provide 
early warnings of unrest or early warnings of unrest or 
an impending eruption.an impending eruption.



New Zealand Tsunami 
Detection Gauge Network

GNS Science and LINZ 
partnership

•19 tsunami gauge stations
(2 Australia)

•2 New Zealand offshore islands
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•2 New Zealand offshore islands
•2 Australian offshore islands
•8 open coastal sites
•7 at centres of population

•Network operates in real-time

•Currently 17 operational sites



Samoa 
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Chile
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Event Response
• EQC contract

– Locate a significant earthquake within 1 hr
– Locate 15,000 eq’s per yr
– Assess volcanic activity and Alert Level in 1hr

• MOU with MCDEM
– Provide scientific advice
– Contribute to Tsunami and Volcano response plans
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Latest 3 earthquakes

GeoNet’s hazard 
information:
via the web
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Volcano alert levels

Breaking news



Significant / Large Earthquakes
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www.geonet.org.nz 
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