Natural Hazards Research Platform — NATURAL

w HAZARDS

. RESEARGH PLATFORM

Established by Government in 2009 (FRST).

Developed to increase NZ’s resilience to natural hazards via high quality

collaborative research.

Funded longer term; Partner-led research; Contestable funding round every

two years

Forerunner to the current National Science Challenges

6 Partners — GNS Science, NIWA, UoA, UoC, Massey, Opus Research

5 Natural Hazard Themes:

GEOLOGICAL - earthquake, volcanic, landslide & rockfall, tsunami
WEATHER - weather, flood & coastal hazards
RISK - regional & national risk evaluation models
ENGINEERING - resilient buildings & infrastructure
SOCIETAL - societal resilience

www.naturalhazards.org.nz
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Platform Management Group (PMG) — Senior managers not directly involved in the research; all parties to the Platform represented.
Theme Leaders — Active researchers within the theme; provide advice, coordination and key linkages.

Strategic Advisory Group (SAG) — NZ representatives from end-user sectors; provide advice and support.

Technical Advisory Group (TAG) — international scientists who provide external advice on the research programme.



Partners

- Natural Hazards Research Platform (NHRP)
- Resilience to Natures Challenges (RNC)

NHRP RNC
Partners 6 11
GNS GNS
NIWA NIWA
UOA UOA
UOC UOC
Massey Massey
OPUS OPUS
Otago
Lincoln
Scion
BRANZ

VUW
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Dislodged boulders at Red Cliffs following
Christchurch EQ 2011 Photo: GNS Science
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« Port Hills, Christchurch (slope stability risk assessments)
—  People & communities are safer because of the Port Hills red zone — example
of science helping to inform policy.

« Tsunami blue lines
— Adopted in Oregon; tsunami vertical evacuation structures built in Washington
State — developments directly influenced by NZ research collaboration.

e 2012/13 release of National Tsunami Hazard Model
— Included for the first time all coasts of NZ.

« Low damage bridge design
— Implementation of first low damage bridge in Christchurch.

« Unreinforced Masonry (URM)
— Increased knowledge helped inform earthquake prone building policy.

 RiskScape

—  Contributed to the NIWA report to the PCE: “Preparing NZ for Rising Seas” -
includes advice to councils and advice on fiscal risks of sea level rise.

 Riskincluded in the Resource Management Act

—  Section 6(h) - The management of significant risks from natural hazards. This
principle was added to the Resource Management Act in 2017.



Major events of the past 10 years

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

Fiordland earthquake
Storms & tornadoes

Darfield earthquake
Floods & storms

Christchurch earthquake & aftershocks
Port Hills rockfall
Floods & tornadoes

Mt Tongariro volcanic eruption
Auckland tornado

Cook Strait — Lake Grassmere earthquake
White Island volcanic unrest
Floods & storms

Dart River Landslide
Christchurch flooding
Floods & storms, ex tropical cyclone Lusi

Floods & storms: ex tropical cyclone Pam
Kaikoura earthquake
Floods, wind damage

Port Hills fire
Edgecumbe floods
Severe weather ex tropical cyclones Cook & Debbie

Severe weather ex tropical cyclones Gita & Fehi
Tornadoes, flood

Nelson fires
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« Short-term research response informed by stakeholder needs

« Longer-term programme of research

Kelvin Berryman and Hannah Brackley in the
Emergency Operations Centre Christchurch Art Gallery

Christchurch flooding post 2011 EQ. Photo: Univ of Canterbury
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KAIKOURA EARTHQUAKE
RESPONSE

A nent and repair of existing concrete

buildings in Wellington with precast floors

EEn Ehwood, Ummrmy of Aucklond, University of Canterbury,

Compusaft Engineering

= The Kalkiiura sarhquaks resulisd N extensive damags 1 concress must-
St0rey bUldIngs Wi precast finor sysiams, and was 3 Key factor hat led m
widaspread buiding Inspections in the Wellingron CED and slsewhare

= Reesearch engineers are working with pracidoners i access damage dam and
provide BoVIca ACTOSS the Sectar

= Working ciosely with MBIE Bullding & Housing Sysem Perfmance group and

Informs Masonal Recavery.

Inventories of onshore surface
ruptures and coastal uplift

¢ | tdomistass | dpontefind | Mkl Voeack R L Nicole Litchfield, GNS Science, Iniversity of Canterbury,
7| e = i Geotechnical charactarization of tmiversity of Auckland, Victoria Dniversity,
CentrePort reclamations University of Otago
- oy Misko Cubrinovski, University of C: Y, L 2] = The KelkDura earhquake was Lnpracadenmed in having
-y of Auckland, Tonkin & Trylor, IS4 wiversiti miuitiple onshore sUrface fAUIT ruperes. (=1 least 21) and
- . s . exiEnsive Coasta uplit affeciing maore than 110 Kiemenres of
g ::oe;.lnmezgnnuf;.kw IMporyaxpont hub; performance of pors visl e
NATURALHAZARDS 2016 . » The researchwill dOCUMENT parManant ground deformaton,
s e A i buting 10 355253 ar e fonat Inform fumure sedsmic hazard and risk SCenarios, and land-use

reclalmed land and parformance of land, wharves and bulldings.
= FIndings will be relevant 1o other aneas of reclaimad land.

plariing.

vy and landslide dam assessments
chris Muassey, GV Science, University of Canterbury,

Mussey Lmiversity and NIWA

= [Miore than 10,000 landslides with an anea greater man 100m=

= Four high risk dams condnis T be monmored

+ The damawill provice a key landside Invenzory showing locaton, sizs and ype
of lendslids

+ Ungarake landslkde dam sUrveys and 3s5essmens, modedling and monioing
* Proviiing amvice 10 Nadonal Recovery auThoriies on ongoing harards.

Improving nic model asti of
a productivity losses

+ Ewaluame economic I'I'IpIT[Gf business relocaton due
buiding damage

» The MERIT saftware mol wil be utlised In the data
analysis and recalibration of te producHiry functons.

L ik

Pl Bames diveried NWWA'S BV Tangsroa 1o SUvey tha seabed. Bames end meam
Iganfied wridiTy CUTEnTs supgesive of UNdersea landslides Tiggensd by the
earthgusie. AV Tangama s sLed 10r deeper waIEr SUVeys; e AV Masre was
depioyed 1 obaln dena closer 1o shore (See Mourmoy).

“ Including KaikGura-triggerad slow slip sarthquakes (SSE)
into earthquake forecasts and seismic hazard estimates

The high resckaion mapping avallable Matt Gerstenberger, GNS Science
oriboard NIWA'S R [katere provided » Three SSE were miggered by the Kalkbura sarthquake

Updated NZ5 1170.5 subsoil site class and

site period maps for the Wellington CBD

Anna Episer, GNG Science & Dniversity of Auckland

Sub-surface gaology Infuences how & bullding responds 10 eamhquake ground

shaking, and demermines e subsoll she Class.

= Five site classes have been defined In NZ stendard 1170.5, thase range fom
‘strong rock” 1o very soft solls.

= The 12am will craate Lpdated, open-access Maps for subsoll sl class and she
period for Walingion GBI, Including areas where there 1S 5cant 0.

» Thesa ouspues Wil be vial for enginearing design, re-tuliaing, and new

bulicings, and MO for Me lang-1enm ecenomic outooks for Wellinguon. preaer dartty of he evenss
offshore. Joshu Mourtjoy {MIWA) and » SSE events Increase e pomenial for |arge earmquekes In cemmral New Zealand
Team mapped e seafloar arund = This reseanch wlll provide Improved probabillistic esdmares for the occumencs
Post-saismic deformation following :‘e “"mc“"""”“r:“ mm of large sarthquakes, and wil be Immedlziely INCiLded In SMersNock forecasts
the Kaikbura Earthquake mapped mm offhara axmEnsion of e provided Dy GNS Science & Geohet
Sigrun Hreinsdottir, GNS Sclence mijor faults, Bnd identfled me new Poimr. * AEs2arch ™ Improved natonal | and risk assessmants.
Kean fauit off the Kaknura Peninsuia.

= Lend deformaron coninues aher seismic evams and |5 en
IMpGrtant daraset 1 caprure

» D& Trom GRS S1amons - ot parmanant and Temporary
Tollowing the Kalkbura earthquake - will ConmrowE i

Under ding land damage at Mt Lyford to
inform Hurunui District Council recovery

undiarstanding of: Robert Langridge, GN5 Science, ECAN, Hurunui DC, EQC
= how sTesS Is Tanstemed Inhe &S Crust ?—‘ » Evallame X Enshe damaps m land and properes
= the likellhood of ancther eanthquake and o M Acral reconnatssance of = Provide updated edvice on sedsmic hazard for the reglon
= fumure of Salsmic risk in the affecied region. ) KElkDura landslides » Tha research ks conmbuning i Natonal REcvery alms.
B n

www.naturalhazards.org.nz
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NHRP Managers
« Kelvin Berryman
« Hannah Brackley
« Catherine Pinal

« Strategic Advisory Group
« David Middleton, Chair

« Technical Advisory Group
 Researchers

« End-Users

 Funders

* Resilience to Natures Challenges



