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Resllience in Practice Model:
Hazard & Rsk Communication

13 May 2024
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Te Papa, Wellington

Chair: Julia Becker, Massey University
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Talks today

Communication research: 10 years of RBiia Becker
Why risk communication doesn't work, and how we can fikatjren Vinnell

Innovation in making weather warnings more meaningdally Potter RA2 leaders

-

Weather clouds and eruptions sounds: Insights into-imay communication from
RNCMary-Anne Clive

5. Communication for encouraging civic participation in disaster risk reduction,
Manomita Das

Discussion

National e
RESILIENCE ; Kia manawaroa
SCieNCE TO NATURE’S — Nga Akina o

Challenges

CHALLENGES : Te Ao Turoa




Communication during and after events

Probability of damaging shaking (MM7) in the next year
As at 19/02/2017

tCanterbury/< ]I f pe@thquakes, weather

1Better understanding of how to
communicate over an earthquake seguence

TAssiIsted withGeoNetand international
communication

tCommunication during weather recovery.

S%@%Or:ils RESILIENCE Ki;rqa;swaroa
: E e LR Probabili v\
Chall |e N g\és Zl'O'IA\lLALTEl:\lRGEEg Te Ao Taroa 5 ty 2 @

MM?7 shaking corresponds with internal building damage, structural damage to a few weak
buildings, and will be alarming to affected people



Hazard and risk communication

TGreater emphasis on user

centreddesign in hazard and
risk communication products

tUser needs, context, and
behaviouralactions are

considered at the forefront of

many messaging efforts.
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Taranaki Maunga

LAHARS FROM TARANAKI

Taranaki Maunga is a cone volcano, like its distant neighbours Ruapehu,

Tongariro and Ngauruhoe. Cone volcanoes may experience lahars
during or after an eruption.

What are lahars?

> Lahars are fast moving floods of ash, mud, water
and debris that flow down valleys and channels.
They look like rivers of wet concrete that
change size and speed.
Lahars are deadly and highly
> destructive to anything in their path.

They can occurduring or long afteran
> eruption has stopped, usually following
heavy rain.

Where do they occur?
They happen in valleys and river

channels flowing away from Taranaki
maunga.

occurin all valleys at

each all the

series: 2. Lahars

mud, water
and debris

S | @
LAHARS

What should you do if you see, Maini
am lmpacts
hear or are warned of lahars?
R e S A
z
! If you are WITHIN lahar zones: ! & gy
| o A |
: 2?’ 9 J m : People and animals Infrastructure
I 1 If you are in a lahar zone you could Lahars can damage and
| > ) Evacuatetheareasafely | besweptintothelaharanddrown.  destroy buildings, roads,
1 as quickly as possible. if youare told to do so. | 5 bridges, farmland, power
I 1 Do not swimina lahar. Rocks and lines and phone lines.
e e 4 debris in the flow can cause injury

ordeath.

If you are AWAY FROM lahar zones:

Stay indoors, youare unlikely ~ Stayinformed. Listento
to be evacuated as aresult of the radio, or follow official
lahars. updates on social media.

o o B

Ifactivityis
ongoingor likely,
anew laharmap
may

officials °

Be prepared for lahars

Ifthe volcanois active, stay away from valleys,
especially if rain is forecast.

Be ready to move out of affected valleys if lahar
warnings are issued.

Practice your emergency plan, know your zone
make a grab bag and have emergency supplies.

il e voa N More information
where the zones are in relationto See the whole series from Taranaki
the things
cdemtaranaki.govt.nz or scan the GR
code.
Lahar zones Go to geonet.org.nz for monitoring,
ic Alert
Level,
I -
- Taranaki
Moderate likelihood and emerg Sorvio es




Multi-hazard approaches to risk communication

MORE VIDEOS

P o) 142/405 B & Youlube

(103) Five Day Weather Forecast - YouTube




Communication of uncertainty

Model selection and Model run

« Statistical artefact

» Boundary Conditions
Choice of algorithms
Parameter Values
Variable Choices
Key Assumptions

Outcome
requirement

Simulation precisioR\ [

Buffer projection
Composite
information
Dynamic nature

Inference and Projection

Communicating model uncertainty, Dhungana et al. (2023)

Input Data

Not Measured
No pattern
Sampling biases
Missing data
Data collection
technique

* Measurement error

» Societal Influence

» Background and
training

* Belief in science

* Unintentional
Ignorance

+ Subjective Biases

Subjective Judgement and Values

) International Journal of Disaster Risk Reduction
¢ Volume 96, 1 October 2023, 103948

ELSEVIER

Where does scientific uncertainty come
from, and from whom? Mapping
perspectives of natural hazards science
advice

Emma E.H. Doyle * 9 %, Jessica Thompson °, Stephen Hill b, Matt Williams ®, Douglas Paton © 1,

Sara Harrison 9, Ann Bostrom &, Julia Becker °
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Preparedness: Using models to inform communication

We need to build the capacity for people to make effective dedsions.

~ Community -*;3C.Qmmunity Competence —>
Personal Collective efficacy e prces
- Empowerment —» Institutional
Social support ~ TTust Environment
'=.Em‘tirdi.'ir?ﬁeritﬁ-lBe;ﬁaviour links —>
Capacity Protective
factors

Paton et al., Community Engagement Theory, ¢.1996-2023



Preparedness: Public education

1A shift to combining nationally promoted
preparedness with the local voice of others
(VOO) and voice of experience (VOE).

TInstead of focusing on hazards, there is
now more focus on "getting people to
Imagine themselves (and their families) in
A E]J}us ]S S]tven

TIn addition to individual preparedness,
there is a focus that networks and
relationships are crucial in emergencies.

NatIOnal RESILIENCE Kia manawaroa
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Preparedness: Research informed messaging

Prepare your home,; |
protect your whanau.

>

eqc.govt.nz EQC

National RESILIENCE : Kia manawaroa
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e
Range of researcimformed public education initiatives

The Science Beneath 0ur Feet

WHAT’S ON *”,\
OUR PLATES ¢

EXPLORE OUR ACTIVE PLATE BOUNDARY

’ <=+ af8.org.nz

e e e e

Planning for the big one

With our partners, ECLAB developed a resource for

emergency managers, government, NGOs, tangata

whenua, businesses, and lifelines providers to start

planning for "the big one". kaa
Ta Ake

The Hikurangi Response Planning Toolbox > DUE"Y r"'\):zsﬁ Eoc

L £} - o
getready.gowi.nz




Preparedness: Resources for specific audiences

e

=~
_ﬁ‘.Te-anon a Riaumoko— &
- Rdaaumoko’s Walk >

e ;"
. -

TN 10 1w e rou” e M8 Whies Mese
“Me i 1htaw | e g™

Kaiser and Boersen, 2020



Are you  tewzatnd e 9:30am
ready for 18 October

the ut I ' 2018

WHEN AN

ExercisesShakeOutand Tsunami Drills

HAPPENS

mlrel

Research carried out by GNS Science
after the New Zealand ShakeOut drills
held in 2012 and 2015 found overwhelming
support for holding ShakeOut drills every
year. Research also shows that the greater
frequency of an annual exercise will
improve message retention. However, the
resource and time investment required by
the Ministry and partner organisations has
prevented ShakeOut from becoming an
annual event.

ﬁfl

New approach for 2018

We are taking a different approach for

9:30am Sign up the 2018 campaign, which we hope will
18 October — see New Zealand ShakeOut become an

18 annual event that is easy to participate in,
20 ShakeOUt'gow'nz coordinate and promote.

re you | New Zealand :
ready for
the




Improved warnings

TResearch in real events (eKgnikf ra,

TeArarog weather), & tests (e.g. EMA)

help understand issues & improve.

tPeoplecentred
tImpact based

1Still working on: implementation

IF AN EARTHQUAKE IS

LONG

Influences on responding to warnings

i[g}b Receiver characteristics

'ﬂ Environmental cues

- Social cues

g
s Warnlng messages
Tt

Channel access & preference

AR ,
\ / Information sources

National

SCieNCE

Challenges

Perceptions

Threat

Exposure

Attention Protective action

Comprehension

Stakeholder

Based on .
Lindell & Perry (2012) Decision to respond

@sallyhpotter, GNS Sci
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School and museum hazards education

©6HLVPRPHWHUY LQ VFKRROV?2 DQGH & ¢
hazards education engagement programmes = 9

resilience to hazards and promote interest in science, engineer .‘
technology, maths. ;

TAlthough there are multiple benefits in these hazard resilience
engagement programmes, there isiaedto investigate the
operational challenges and evaluation aspects of sustainably
running such programmes

TA current project reviews how we do school engagement.

1The aim of the project i® develop a framework or guidelines to
Improve engagementsmaking them sustainable and |lofapting

% 1 \1 AssE\ LMVERSITY [ CW‘
QuakeCoRE _TOka EQC Ty PUREHUROA e .
Q Swenres 10 Ake [k m v Contact:M.L.Tan@massey.ac.nz


mailto:M.L.Tan@massey.ac.nz

A resilient future: emerging technologies

TRise in digital technologies and Web 2.0 based research and applicAjpps,
citizen science, warning systems, virtual and augmented reality in improving hazar

awareness.

12 Oct 21

M5.3 A

2:55pm LS .
@;Ealir
= i

AR

g

LB
3

Est. mag 5.6 earthquake
129.3 km away

October 12,2021 2:55 pm
Source: Android Earthquake Alerts System

o
Rotorua

New. Plymouth © Te |ka-a-Maui

Palmerston
North
©

@
Nelson Well[lgton
© @
o
Blenheim

N ew Kaikoura
T~ o

Zealand
Google

G See latest updates

/ North Island Nagier
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Future: Effective national & community education for preparednes

Part 1. Investigate effective national public education
Part 2. Investigate effective communibased education
 Working with Te(ReoD }@&ja-d <p@wio ,cE ,vP]E §
1 Increasing citizen science across IwoP 8p AZ Ead
Z %bEP 8b E,ail]E P Kikaira ‘
1 Education and Skills Training After School Programme, Pori
partnering with TeZ » v vé#Toa Rangatira IncE(P o
Rangatira, Te 3] A

nnmnnm T 1]
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Questions?

Resilience in
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Questions for discussion

TWhich hazard or risk area do you think needs most urgently needs research?

TWhat do you see as biggest knowledge gaps in hazard and risk communication,
and where is more work is needed?

TWhatdo you think is the most important thing we can do in New Zealand to have
more effective warning systems for natural hazards?

TWhat challenges you, in your role, face when engaging with the most vulnerable
groups?
TWhat communication approaches have you found most effective in engaging
these groups?



Why risk communication
sometimes goes wrong
(and how we can make
It go right)

Lauren Vinnell

Julia Becker

Emma Hudson Doyle
John McClure
Taciano Milfont

JOINT
CENTRE-OR
RESEARCH  WELUNGTGR




Risk Perception

Too low:

Prep

>

5

What is the ;;;l:nt G I

Risk perception

*for illustrative purposes ¥not actual
data



Why GROWEople prepare

Normalizationbias

) (e
POWER OR PHONE
-Future eventswill be like past events(i.e.,not too bad)

WHAT WOULD

YOU DO?

-Bad things will happento other people

Unrealisticoptimism

NEVER HAPPENS? GET READY g7\

Fatalism HAPPENE GETRERDV(D

-Disastersare too devastatingto prepare for, so why bother



Factors which influence preparation

i

P one coane " I NOTHE EF: e whan U
Selfefficacy  Responseefficacy  Descriptive norms Experience
e.g., get people to e.q., testimonials XPXU ~"SE& v ]J]vP e.g., hazard
start with easier  from people who norms t more people identification and
tasks/actions have benefited from are taking steps to mitigation games
preparing prepare

(Vinnell et al., 2021)



Words Matter

Taking action to avoid a negative outcome (e.g., strengthen foundations to reduce
house damage)

(McClure et al., 2009)

V Frequency prone/negative; “700 have been deemed earthquake prone (Le. they do not meet the
required standard)”.

Frequency resilent/positive: “4,600 have been deemed acceptably resilient (Le. they do meet the
required standard)”.

Percentage prone/negative: “13% have been deemed earthquake prone (1e. they do not meet the
required standard)”.

Percentage resilient/positive: “87% have been deemed acceptably resilient (Le. they do meet the (Vinnell et al., 2017)

required standard)”,



Natural disaster vs natural hazard

PREVENTION
SAVES
LIVES!

Natural’ disasters 1 nt xi

#PreventionSavesLives

Hntentions to prepare for natural
hazardspredicted preparation
action but intentions to prepare
for naturaldisasters | v|[S

iNo significant difference in mean
scoresor behaviour rate

Vinnell et al., 2023



Multi-hazard risk perception
iIn Te Whanganui-a-Tara

+ & Wellington
+ 2 oy
then A L oy




Multi-hazard risk perception in Wellington

; N\ =
;‘ N

EQ then tsunami Tsunamithen EQ EQ & Tsunami Tsunami & EQ Single hazard

—e—Risk Perception Threat (EQ)

Vinnell, HudsorDoyle, & Becker (Under review)

Risk Perception Threat (Tsunami)

How people thought
about one hazard
differed if they had or
had not thought
about anotherhazard
already

e.g., thinking about
tsunami first fowered
perceptions of
earthquake threat



Suggestions

Help people to understand that events can happen and personalise impacts
t be specific and concrete (without catastrophizing!)

TAlwayspair hazard/risk information with actions they can take to reduce
Impacts, how those actions will help, and that they can be fun and easy

TCommunicate social normg S Z C [ E t8&.G, mnost kiwis approve of
Bre aring for natural hazards and most are already doing something to be
etter prepared

1Be careful about the words you use aewhluatecommunication
campaigns

1Be careful about talking to_B_e_opI_e/communities about more than one
hazard at a timet one possibility is to focus on promoting actions which
help for a number of risks
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Innovation in Making Weather
Warnings More Meaningful

......

Sally Potter, Sara Harrison

Joanne Robbins and the WMO WWRP HIWeather
Impact-based Forecasts and Warnings working group

Support from Richard Turner and the wider RNC
programme, Faye Nielsen, Rachel Lawson, Josh
Hayes, Nick Horspool, Chris Noble, Angela Doherty.

=TT e o

Al-generated image
of Auckland flooding
from DALL E 2 =

Final RNC Conference s = - <



» . . i
'," Behavioural research on impadtased warnings

Impactbased warnings are effective at influencing risk perceptions, but not necessé
actions (hypothetical experiment) ‘

Potter, S.H Kreft, P.,Milojev, P., Noble, CMontz, B., Dhellemmes, A., Woods, R. J., GatdgnS(2018. The influence of impadiased severe i
weather warnings on risk perceptions and intended protective actions. International Jauiidedaster Risk ReductidsD (Special Issue on Weather
and Communication): [84-43.

'L N R T AR
"%} ; Bt . ” - — ; .

Identified benefits and challenges of IBFW from institutions are:
T More meaningful warnings

T Better partnerships between agencies

+ Data sharing difficulties

T Lack of clarity on roles & responsibilities

+ Ruraturban bias

wTY "

-

;ai ;5‘ A

Potter, S.H., S.E. Harrison, an#teft, (2021). The benefits and challenges of implementing imgesded severe weather warning
systems: Perspectives of weather, flood, and emergency manageraeamel. Weather, Climate, and Socidi$(2): p.303-314.

A N




Required data:

T Hazard, exposure & vulnerability
T Past and potential future impacts

Crucial to share data and knowledge

Need for data governance, to build partnership
and for more research to verify the need for
dynamic exposure & vulnerability data

Example: Harrison, S.Potter, S.H., Prasanna, R., Doyle, Emma E.H., Johnston~DiiisX ZtZ €& }Z AzZ &E

HIVE Data Partners

Vulnerability
Data Partners

Exposure
Data Partners

Data Ventures
Landcare Research
MBIE

Local & Regional
Tourism Agencies

e LINZ

e e s s

Hazard Data

Partners
MetOcean

Port Companies
Ski Fields
Private
MfE

mpact Data
Partners

* Insurance Council of NZ

] 32§ MZW /

hydrometeorological impact forecasts and warnings in Aotearoa New Zeataahdtional Journal of Disaster Risk Reductkifl. 66: p. 102619.

VS



Application of findings

%,5“ (7)) HiWeather

UN Early Warnings for All by 2027 initiative

1Y), WORLD MetService Red Warnings
‘%7 METEOROLOGICAL

v
oL ORGANIZATION

WMO Guidelines on Multi-hazard
am

ﬁ Brian Golding
i o Editor
! SITLIIAL L &

AA
endai Framewor ‘ r Lt
jsastor F ' “g] Towards the

for Disaster Risk Redu§
u" ”
Perfect

2015 - 2030
e eather Warning
Brid igf

Multi-hazard Impact-bas g ’ 1
Forecast and Warning Se _ = Ah S D) ugh
i N

Red
Warning

Orange
Wwarning

o RED WARNING
Watch 27/1/23 - 9:00pm to 3am

@




Y74SN, WORLD -
&; "f*-’;”} METEOROLOGICAL kiﬁ HIWeather

5,57
N_"Z ORGANIZATION

Impact -Based Forecast & Warning Working Group

Project Aim

To understand gaps and challenges relating to weather impact-based forecasts and
warnings, and provide guidance on research directions to help fill those gaps.

Project outline
+ Gap analysis through a literature review
+ Workshop series

t Produce written outputs

GNS Science



Research Gaps and Challenges for IBFW

tLegislative tData sharing tDynamic and tHow to tAmount
authority to t+Standardisation continuous risk personalise? tAccessibility
warn tManaging tUser-led? tScale
tDevelop collaborations tDetermine
agreements value of
dynamic
exposure and
vulnerability
data

GNS Science



What iIs the role of exposure &
vulnerabillity in warnings?

1. Cyclone Cook repositioned on Auckland

2. Determined building exposure & vulnerability to maximum wind gusts by SA2 areas in RiskScape

3. 3URGXFHG pZDUQLQJVY XVLQJ GLITHUHQW PHWKRGYV

Hazard -based thresholds Impact -based thresholds*

*Proportion of buildings at each damage state within each SA2



RNC PhD researcher Muizz Shah + Wind damage on the West Coast.

wind movement through buildings. Photo: Opus, Build Magazine
Photo: Stuff
: 0.1 -
Sunkist Bay / \ Maraetai
16.3
37.7
47.3
33.0
0.0 0.0

= No damage Light damage Minor damage = No damage Light damage Minor damage

= Moderate damage = Severe damage m Collapse uModerate damage m Severe damage m Collapse

= Unknown = Unknown




What is the level of
uncertainty for each
area using this IBFW
method?

Higher uncertainties are due to missing
building data, or the building type is
not included in the fragility function

Impact-based
thresholds

Darker =
higher
uncertainty



What next?

Impact -based warning tool Effectiveness of People -centred flood
tailored warnings (multi -hazard) warnings
T Simone Phillips PhD - ~
(Massey University)

T Would people trust
personalised warnings?

\(
AN

¥ How can they be created?

How can multi-hazard warning

systems be effective for
individual hazards?

Investigate l

communication of
impacts, likelihoods &
uncertainties



Thank you

GNS contact is Sara Harrison: s.harrison@gns.cri.nz
Sally Potter: S.potter@canaryinnovation.com
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Figuring out the

participation puzzle
Communication to support civic
participation in disaster riskeduction

Manomita Das
Joint Centre for Disaster Research, Massey University
Supervisors: Julia Becker, Emma Hudsemoyle, Sara Mc Bride




Civic participation -What is it and why do we

. need it?



New Zealand context

Individual preparedness and quickly activate
networks of support

Understanding social factors of preparedness

Improving individual preparedness level




Communication for participation cWhat
are we trying to achieve?

0 Influencing 2 Leveraging networks
preparedness factors and relationships
Targetting socio- psychological NEYTO«A"TOUT LETNAUOT.
factors influencing preparedness & relationships

03 Alignin_g Addressing resource
worldviews constraints
Understanding and integrating Ensuring access and availability

of local knowledge & practices of resources



Influencing
preparedness factors

1 Identifying factors
T Risk perception, efficacy beliefs,
outcome expectancy, norms etc.
t Theoretical base
T Protections Motivation Theory,
Theory of Planned Behaviour etc.

¥ Modifying parameters in
communication process

1 Public education, mass
communication approaches




Ing networks and
hips

edness of people

rks to mobilize resource
base

unication infrastructure theory,
ional model of risk communication,
al capital etc.

al view of communication
rusted and embedded actors
(partnering with agencies, community
champions)

T Social infrastructure

T Community conversations




Aligning worldviews

T Lived experiences and cultural context
t Working together with different views
T Co-creation principles
+ Theoretical base
T Cultural theory of risk, Indigenous
local knowledge etc.
T Participatory communication
T Facilitation of interaction
T Continued engagement
T Valuing all knowledge systems
T Learning from each other




dressing resource
traints

rce constraints and structural
ing issues of resources, power and

ical base

essure and release model,
tersectionality, critical theory etc.
Ipatory communication

Deliberation, debate and campaigning
Grassroots mobilization

Participation in decision making processes
Ensuring availability and access of
information and resources




Where are we at?

Existing approaches

Social psychological tradition 2 BX

S

Social connectedness

Individual focus “ ’

Community and participation as
contested




Communication &
participation F
A holistic view

Have we got everyone in our
network?

Do we understand each other?

L _ Can everyone use the knowledge
or solution we are providing?



Thanks!

Manomita Das
manomita.das.1@uni.massey.ac.nz

CREDITSThis presentation template was created
by Slidesga and includes icons by Flaticon, and
infographics & images by Freepik




Group: Selwyn
Community Response
Team

Region: Canterbury

Group: Gore
Community Response
Group

Region: Southland

Case studies

Group: Edgecumbe
Community Emergency &
Response Team

Region: Bay of Plenty

Group: Mt. Cook Mobilized
5HVLGHQW(Y{V *URXS

Region: Wellington



Community participation cWhat is it and why do
we need It?




Wh e re to Communication & participation - A holistic view
from here?

'
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