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National coastal change dataset
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Mapping at local scale with national coverage
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T Mapped cliff top, storm ridge, edge of (dune) vegetation
T Max coastline positions (22)

T National average of &oastline positions for each area

—— Ohiwa_28FEB2023 —— Ohiwa_03FEB2020 —— Ohiwa_26APR1974 —— Ohiwa_290CT2008 —— Ohiwa_120CT1945
——— Ohiwa_300CT2022 —— Ohiwa_020CT2018 —— Ohiwa_08APR2013 ——— Ohiwa_23SEP1983
——— Ohiwa_02JAN2022 —— Ohiwa_16APR2015 —— Ohiwa_16MAR2012 —— Ohiwa_10SEP1971
— Ohiwa_20DEC2021 —— Ohiwa_03DEC2014 —— Ohiwa_25MAR2010 —— Ohiwa_6MAR1965

: National
RESILIENCE ; .
TO NATURE’S : X a Akina o SCIENCE
i TeAo Taroa

Challenges

CHALLENGES




T Coastal change is complex and diverse, but there are patterns
T Baseline provided for projections, and untangling drivers
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coastalchange.nz data.coastalchange.nz
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Multi -hazard risk from physicbased
earthquake simulators

Bill Fry (CeLead Andy Nicol) and Earthquake & Tsunami Programme Team

Wednesday 14 May, 2024
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Earthquake simulators

25 10

Yield complex multi -fault
events Ainteraction
between faults more
realistic than stochastic
models

20 8

15 : Finite fault models
possibility of including
rupture directivity A
. . possibility for more
realistic ground motion
than stochastic models
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Multi -hazard advice framework

Expected ground shaking (MMI)
Density of EIL

Likelihood of severe shaking

Likelihood of exceeding very
high landslide density

Likelihood of inundation




Multi -hazard modelling framework

Merging multi -peril, including geo -petrils,

HIWUHPH ZHDWKHU FOLPDWH FKDQJ
$QG LPSDFWV DQG ULVNV IURP WKR\
Will, in the future (this decade), happen in an

Integrated system in which physics  -informed

simulations are queried through Al algorithms.

Synthetic seismicity presents the leading
strategy to facilitate the incorporation of
earthguakes and tsunamis into these models.
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Thank you for youkind attention.
b.fry@gns.cri.nz
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Impact is timevarying, across a massive input space:

P(eruption) AP(Size) AP (Lahar) AP (lahar inputs)

AEP(duration) AP(Ash) AP(Ash inputs)



Forecast eruption timelines Define resulting hazard inputs

1T31 [7] Single bed ash unit (SBA)
[5] Multi-bed ash unit (MBA) with 2-
200 3 subunits
i W Multi-bed ash unit (MBA) with 24 ..
e o Empirical CDF of H
’ Lapilli unit (L)
f—rzs Gamma
100 |
Fa -
= LemE- r
——_et
"
1
80 | 1.7
T
__A
1 ’
1=,
D § 4
ata isti g 4
Stat S ]
dUtISTICS g :
= 4
[<1} ’JI_
& 40 s
41
Pl
1
+ 4
20 A
0.
0 h 0 30 50




Define the spatial distribution of intensity




Define thefunctionaldistribution of intensity using surrogates

Adversarial NetworkdJeepfakep Gaussian Processes
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Scenarios, hazard maps are a subset of the spagce

Volcanoes Programme



Volcanoes Programme




Weather -related hazards and impacts:

Multi -Hazard Risk Assessment

High resolution modelling of high  -impact weather scenarios, and
Auckland ex -tropical cyclone case study.

Richard Turner (NIWA)
14 May 2024
Te Tai Whanake
Te Papa, Wellington

Thanks to all the project leads and researchers in the

Final RNC2 Conference 7H +XDUHUH PH WH $KL 3IN—N— :HDWKHU DQG :LOGILU
May 2024 Theme) of RNC2



What are the new advances in understanding and
modelling individual, cascading and coincident hazards,

& how are they being applied to improve hazard risk
management?

T How do other resilience approaches sit alongside risk?
T How do intensive single peril  approaches integrate as multi -hazard?

T How can we rapidly get ahead of supporting a surge in building and

LOIUDVWUXFWXUH FRQVWUXFWXUH" ,Q PDQ\ GDUJH FDVHYV
WUDFNHG T«

T How can all of this be applied to adaptation and retreat decision support for
climate change (e.g. with MfE and local government) across hazards?



New advances.

Major Ex -tropical Cyclone

Dataset development: 35 (36) scenarios from 5 (6) historic storms.

T Most Scenarios 1.5 km, but several at 330 m, and some downscaling to ~few metres (CFD
or wind -tunnel); Some scenarios with warmer (+2 C) seas for future climate indications.

T 330 m simulations and CFD/wind tunnel shown to add significant additional detail at the
city scale. (e.g., Harbour bridge flow)

T New Zealand land mass itself has little influence on the storm track for ex -tropical
cyclones. Encounters with land do weaken storm, but re -intensification possible when
storm track goes over the sea again, e.g. Cook and Taranaki.

T Need many more scenarios xmore storms, more shifts, more on climate change impacts
om TC to ex -TC transition, complementary with  renanalyses (ERA-5, Barra, NZRA)






BG Flood inundation +Cyprien Bosserelle (Pam shifted SW)




Extreme EX -tropical Cyclone

Landslide modellind 24 hour rollingorecip(from all
scenarios) accumulations provided to landslide experts
at GNS (Andrea Wolter) from the selection of storms




Storm surge modelling xZhonghou Xu - NIWA




What are the new advances in understanding and modelling individual, cascading and
coincident hazards, & how are they being applied to improve hazard risk management?




GNS Science



To do:

Continue to analyse data collected and make use of datasets already created.
More & finer downscaling climate change CMIP6 and impacts especially

With respect to shifts in storm tracks and TC to ex -TC transition and to extend hi -

res climatology backwards through integration with reanalysis datasets (ERA -5,
Barra, NZRA).

So far, even the many different weather hazard impacts have been modelled in
RiskScape as intensive single -perils. These need to be aggregated sensibly in
determining total losses etc.



Risk modelling to inform
land-use and emergency
resource planning

Christina Magill
Te Tai Whanake 14 May 2024
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The RiskScape Journey

2004

2006

RiskScape Software
Launched

\
Research Programme

Launched

\_ J

2019 N

National Enduser

Workshops

\_ J

\_

\

J

2022

RiskScape Opesource
Release

\

2017

\
External Software
Review
\_ J
2022 \

RiskScape Platform &
Graphical User Interface
Interface Build

2018

J

\_

\
New RiskScape
Engine Build Commences

J

2023

\

RiskScape Platform released
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Cyclone Gabrielle recovery 2 Select an adaptation layer




Define a policy option for adaptation layer




Multiple adaptation layers as policy options




Compare policy scenarios within microsite




Orewa land-use planning 2temporal changes in exposure
(land parcels intensified per year)

2023 2040 2080 2120



Orewa land -use planning 2temporal changes in hazard

RiskScape Extracts Sea Level Rise Data fradNZSeaRisaNebsite for a given SSP and confidence level



Orewa land-use planning 2add coastal flooding

2023 2040 2080 2120



Orewa land-use planning 2future risk with interventions

L : Modify Land Use Planning Change in Risk With Interventions
Identify High Risk Areas 1) Avoid development in high risk areas J

2) Retreat from high risk areas

Red Areas: At Grey Areas: No
risk to 0.1% intensification or
AEP flooding in retreat by 2120

2120






GRAPHICAL METHODS TO MAP

HAZARD-TO-WELLBEING RISK

Juan Monge, Nicky McDonald and Garry McDonald
RNC SymposiumTE TAIWHANAKE
Te Papa,Wellington 2024



GROSS DOMESTIC PRODUCTGDP)

~GDP used since WWII to measure growth and
progress

TGDP leaves out many important aspects such as:
THuman wellbeing
T Planetary sustainability
T Distributional dimensions

TAny other comprehensive alternative that
Includesall ofthe above?

_ Multihazard Risk Programme




WELLBEING

“Wellbeing2 PHDVXUHYVY "WKH DVSHFWV WKDW PDWWHU
the most to people and that, together, shape
WKHLU OLYHVYU

TDifferent versions in different countries
~Gap between concept and policy
T“Common denominator

+“Measure connections and changes over time
+Tradeoffs and synergies

“How about using graphs?

_ Multihazard Risk Programme




LITERATURE ON GRAPHICAL METHOD®S




RESULTS

Well-developed earthquakes, floods °
and volcanic hazards
Hazards to vulnerabilities

Probabilistic graphs
Direct and indirect impacts

Social networks 11

System Dynamics diagrams
Few studies considering wellbeing
Nascent independent literature on 0

wellbeing




RESULTS

Biophysical systems

Graphs based on probabilistic

Hazards: direct impacts on infrastructure
Social systems

Graphs based on wider soceconomic linkages
and dynamically adaptive behaviours

Direct impacts: indirect impacts

Source: DiBaldassarret al., (2015)

SourceMarzocchiand Bebbington (2012)

Source: Chopra and Khanna (2015)



GRAPHS USED FOR WELLBEING

Collins et al. (2014) used a causal loop diagrams
CerianiandGigliarano(2020) used Bayesian networks

Material Deprivation Health Status

Life
Satisfaction

SourceCerianiandGigliarano(2020)
Source: Collins et al. (2014)



CONCLUSIONS AND NEXT STEPS

“Graphical methods used as engagement tools and exploratory models

“Nascent literature on the characterisation of wellbeing's multi
dimensionality using networks and SD diagrams

“The possibilities to use common methods, or combinations of these, are
numerous

“Graphbased, distilled simulation models that can be used by experts from
different backgrounds

_ Multihazard Risk Programme
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Rsk perspectives (Heretaunga)

Anthony Coleu fv Sc%opuvVv
D vu <u&E uf EP D vp } S tZ syu

RNC Symposium 2024



Introduction

tEP D vp } § tZ Su
ICreative activities training
iFive fulltime staff
1RMA/protection/MCD
tWelkbeing and cultural survival
ID E |Z %o» .
Hndigenous transdisciplinarity
td < ]Z pus»

_ Multihazard Risk Programme




Project aim

iExplore our (Heretaunga) risk perceptions and their implications for
well-being

_ Multihazard Risk Programme



Background

It AZ | % % 38} EP , %» } , E § pvP

IKUE SE Jv]vP  31A]18] » (} pe }vu eupE]JVP % E
communlty weHbeing and cultural survival

We are aware of numerous hazards

1But had never really stopped to think about how p&rceive riskor
how risk perceptionnfluences the decisions we make

1This project raised lots of guestions. For example:

ttZzC & }puE&E ~D }E] }uupv]s(; % E %S]lve }(
those of local businesses and government?

tWhose perceptions of risk should we follow?

_ Multihazard Risk Programme
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Wayfinding journey

RNC Symposium 2024



Literature review and risk perception landscape

_ Multihazard Risk Programme



Literature review
concerns

1. Researclhn indigenous
communities

2. Disciplinary & interdisciplinary
can create barriers to knowing

3. Some key ideas are theoretically
ungrounded

4. Scientific vocab used to explain

indigenous realities (e.g., indigenou
knowledge)

_ Multihazard Risk Programme




What isindigenous knowledge?

_ Multihazard Risk Programme



What isindigenous knowledge?

_ Multihazard Risk Programme



71t %oE %) Vv]VZ D }GoVvRL P

tWorldview is encoded in language
iNo precolonial linguistic analogues
tWe did find similarities in meaning

1Po te rere kore (transl. after you have finished running here,
annihilation and destruction)

iEarly warning provisions (e.g., kaitiaki, taniwha, wairua)

$Z]el uv Puvd ~ XPXUIl A UI EI] Uu pd
Intertribal marriage)

_ Multihazard Risk Programme
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71t %oE %) Vv]VZ D }GoVvRL P

tWorldview is encoded in language
iNo precolonial linguistic analogues

tWe did find similarities in meaning Rangatiratanga

)
L
el
o
¢
—
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71t %oE %) Vv]VZ D }GoVvRL P

( )EP <& tzZ =d}vP ¢

tWe did find similarities in meaning Rangatiratanga

)
L
| N |
o
¢
—
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Rangatira (chiefly behaviour)

iProtection is not about a defensive
position. It draws our attention to duties,
obligations and responsibilities

Y ]S ] SZ e ve }( E *%}ve] ]O]SC Vv
managing of risk that is at the very centre
of Indigenous existence and realityilton,

2021, pg. 25)

1Our risk perception is an expression of Y 18 ]+ 8Z o ve }( E *%}ve] ]o

duties, Obligations and responsibi"ties of risk that is at the very centre of Indigenous
existence and realitgHilton, 2021, pg. 25)

iThese are things that enhance our mana

_ Multihazard Risk Programme




The published literature

TAvoid

Mitigate

iRelocate the risk
tAccept the risk
iDeliberate riskaking

1Risk perception is an expression of
avoidance aspirations

1Skillfulness in avoiding, mitigating and
relocating is what enhances reputation

_ Multihazard Risk Programme




EP <SS t Z ~%E %]} ve Our worldview

1There are patterns and levels in our perception of
reality (e.g., whakapapa and our worldview)

FOur communities have remarkable perceptual and
linguistic complexity

FWe tend to draw on others to help build our risk
perceptions (collective perceptual intelligence)

1This locates our risk perception experiences in the
domains of strong and indigenous transdisciplinarity

tdZ & ] Z% E %SPU 0 (E} peSV e[ SZ S ] vV
emergent property of collective perceptual
Intelligence

_ Multihazard Risk Programme




Taongatuku iho (inherited treasures)

1Our cultural values express inclusive logic

IKUE dc%o v He £ ope]A 0}P] <% E]vPoC
(e.g., tapu and noa)

1Our risk perceptions are not constrained
by categorical logic (classical A and#9gn

Hn the published literature we noticed that
risk perceptions arenutually exclusive

1Our risk perception draws on dual logic
1Strong and indigenous transdisciplinarity

_ Multihazard Risk Programme




Take home messages

RNC S/mposium 2023



Take home messages

TTransdisciplinarity can include coordination of knowledge development
across, between andeyondthe disciplines

1The domain of strong transdisciplinarity (Western science)
tdZz }tu ]Jv }( Jv ]JP v}ipue SCE ve ] |%00]v CE]JSC ~u

1The empirical quantification of risk has its place (but predictive power an
track record are also important)

IThere are valid worldview, epistemological and experiential reasons for
paying more attention to theisk perceptionst( }u@& D }E&] }uupv

_ Multihazard Risk Programme




The end

anthony@tetoiohanga.com

_ Multihazard Risk Programme
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