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The Natural Hazards Research Platform

Key Features:

O 2009 Established by government in Oct 2009 to provide a stable, 
long-term, research environment

 Carries an obligation to provide science advice in the national 
interest

 Emphasis on partnerships between researchers and end-users
 GeoNet monitoring system and national civil defence plan are g y p

critical dependencies for the Platform
 Approx. NZD 20 M funding p.a. and 150 researchers in 20+ pp g p

institutions in NZ and overseas. Key research agencies are 
GNS, NIWA, Canterbury, Auckland & Massey universities, and 
O

GNS Science

Opus.
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Natural Hazards Research and its Application
What are the natural hazards?What are the natural hazards?
- generally the extreme events are the ones that have the major impacts

NZ’s National 
Security SystemSecurity System 
perspective
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http://www.dpmc.govt.nz/sites/all/files/publications/national-security-system.pdf



New 
Zealand ea a d
setting

CVR/TVZCVR/TVZ

• In the Roaring 40’s
westerly wind belt – high
winds and rainfall

• On a plate boundary –
earthquakes, volcanoes
and tsunamisand tsunamis

• Soft rocks & steep 
topographyp g p y

GNS Science

Image from NIWA
National Institute of Water and Atmospheric Research Ltd
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Tsunami Source Identification : Historical
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Tsunami heights at increasing return times

GNS ScienceNatural Hazards Research Platform Treasury Investment Seminar Series 2013



Deaggregation for waves of 2m or more

GisborneWellington

S America 48%
Subduction

g

Subduction zone 91%
Subduction 
zone 46%
Local faults 5%

S America 7%
Local faults 2%

Kermadec 1%Nelson

S America 50%
Subduction zone 31%
Aleutians 11%

Christchurch
Aleutians 11%
Local faults 4%
Cascadia 3%

S America 100%

GNS Science

Cascadia 3%
S New Hebrides 1%
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Roadmap for a Probabilistic Tsunami Hazard & Risk Assessment

Hazard Source Identification
- Local, Regional, Distant

Tsunami height at coast

earthquake, volcano, landslide, bolide

Tsunami height at coast
frequency and height

numerical modelling, historical data, empirical approach

Inundation empirical equations & GIS or modellingempirical equations & GIS or modelling

Loss/Risk exposure, census data, casualty & infrastructure model

Output
- Losses at specified return period

Judge acceptable risk

Mitigation and
I tit ti l t th iInstitutional strengthening

Include early 
warning systems?

GNS Science

warning systems?
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Rainfall, Geology & Topography 
combine for flood and landslide hazard

geology

topographytopography
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Flood Hazard  - 2004 Manawatu
Total cost $355 M (2004 $) for this 150 yr RP 
event for the region, including:
• Agriculture - $185 M
• Emergency Services & 

Infrastructure Repairs- $90 M

$• Insured losses were $112 M
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Volcanoes
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NZ volcanoes have a large range of 
style, size, recurrence, and impact
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1843 – Wanganui earthquake, M 7.2
1848 – Marlborough earthquake M 7 8

Significant natural hazard events in NZ’s European history 

1848 – Marlborough earthquake, M 7.8
1855 – Wairarapa earthquake, M 8.2
1868 – Chile tsunami, eastern NZ; Chatham Is, Christchurch – East Cape
1886 Mt Tarawera eruption1886 – Mt Tarawera eruption
1888 – Hanmer/north Canterbury earthquake, M 7.2
1901 – north Canterbury earthquake, M 7.2
1929 – Murchison/Buller earthquake, M 7.81929 Murchison/Buller earthquake, M 7.8
1931 - Napier/Hawkes Bay earthquake, M 7.8
1934 - north Wairarapa earthquake, M 7.4
1942 – Masterton earthquake M 7 01942 – Masterton earthquake, M 7.0
1945 – Ngauruhoe eruption
1960 – Chile tsunami, eastern NZ; Chatham Is, Christchurch – East Cape
1968 – Inangahua earthquake, M 7.4g
1974/75  - Ruapehu eruptions
1987 – Edgecumbe earthquake, M 6.6. $240 M losses
1988 – Cyclone Bola. $200 M losses
1995/96 Ruapehu eruptions $133 M losses1995/96  - Ruapehu eruptions. $133 M losses
2004 – Manawatu floods, $335 M losses – “150 yr return period event”

2010/11 – Canterbury earthquakes, M 7.1, 6.2, 6.0, 5.9
l t f $500 900M i t d ’ t b ld t f $1 10b

GNS Science

normal typeface ~ $500-900M in today’s terms, bold typeface ~ $1-10b, 
large bold typeface > 10b in today’s terms

Natural Hazards Research Platform Treasury Investment Seminar Series 2013



Common Basis Hazard Loss Curves – this is our challenge
For illustrative purposes only
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Looking Forward – what should we be preparing for ?

Event Likelihood  Possible economic loss  
  in next 50 yrs  (2012 estimates) 
Al i f lt M8 th k 30% $10b ? Alpine fault ‐ M8 earthquake 30% > $10bn?

 Ruapehu/Tongariro/Ngauruhoe  almost certain  > $1bn 
  White Island major eruptionj p
 Taranaki eruption  20%  ~ $1bn ? 
 Hikurangi subduction zone M8+  10%  > $10bn  
  and tsunami 
 Hope fault M7.2 earthquake  50%  ~$1bn ? 
 South America M9+ earthquake 50% >$1bn ? South America M9+ earthquake 50% >$1bn ?
  & NZ tsunami 
 Taupo region major eruption  10%  > $10bn  
 Auckland volcanic eruption 5% >> $10bn 
 NZ earthquake sequence 
like 1929 1942 50% >> $10bn

GNS Science

    like 1929‐1942  50% >> $10bn
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Building Riskscape on a generic risk framework has enabled its modular designBuilding Riskscape on a generic risk framework has enabled its modular design 

Big Questions/Opportunities Going Forward
---------------------------------------------------------------------------------------------------------------

Risk               – what might be the impacts of future events on the social and
economic sustainability of NZy

Resilience     – what are the options for mitigating the impacts of future events
to acceptable and tolerable levels

Partners – who are the policy and governance partners that can use the

GNS Science

Partners        who are the policy and governance partners that can use the
evidence from science for improve resilience

Natural Hazards Research Platform Treasury Investment Seminar Series 2013



Contact the Natural Hazards Research Platform at:
www naturalhazards org nzwww.naturalhazards.org.nz

Kelvin Berryman  
K Berryman@gns cri nzK.Berryman@gns.cri.nz
+64-21582519

Highlights of research in 2012 can be found at:Highlights of research in 2012 can be found at:
http://www.naturalhazards.org.nz/NHRP/Publications/Natural-Hazards-Annual-Report
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