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Chair: Julia Becker, Massey University

Resilience in Practice Model: 
Hazard & Risk Communication



Communication and decision-making

1. Communication research: 10 years of RNC, Julia Becker 

2. Why risk communication doesn't work, and how we can fix it, Lauren Vinnell

3. Innovation in making weather warnings more meaningful, Sally Potter

4. Weather clouds and eruptions sounds: Insights into two-way communication from 

RNC, Mary-Anne Clive 

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

Manomita Das 

Discussion

Talks today

RA2 leaders

Dr Julia Becker 
Dr Emma Hudson-
Doyle
(Massey University)



Communication and decision-making

�‡Canterbury/�<���]�l�ƒ�µ�Œ��earthquakes, weather
�‡Better understanding of how to 

communicate over an earthquake sequence
�‡Assisted with GeoNetand international 

communication
�‡Communication during weather recovery.

Communication during and after events



Hazard and risk communication

�‡Greater emphasis on user-
centreddesign in hazard and 
risk communication products

�‡User needs, context, and 
behaviouralactions are 
considered at the forefront of 
many messaging efforts.



Multi -hazard approaches to risk communication



Communication of uncertainty

Communicating model uncertainty, Dhungana et al. (2023)



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

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

Preparedness: Using models to inform communication



Preparedness: Public education

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

�‡Instead of focusing on hazards, there is 
now more focus on "getting people to 
imagine themselves (and their families) in 
�À���Œ�]�}�µ�•���•�]�š�µ���š�]�}�v�•�^

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



Preparedness: Research informed messaging



Range of research-informed public education initiatives



Kaiser and Boersen, 2020

Preparedness: Resources for specific audiences



Community resilience Exercises: ShakeOut and Tsunami Drills



Improved warnings

�‡Research in real events (e.g. Kaik�ƒ�µra, 
Te Araroa, weather), & tests (e.g. EMA) 
help understand issues & improve.  

�‡People centred

�‡Impact based

�‡Still working on: implementation



�©�6�H�L�V�P�R�P�H�W�H�U�V���L�Q���V�F�K�R�R�O�V�ª���D�Q�G��
hazards education engagement programmes

�‡Research programmes have engaged with schools to improve 
resilience to hazards and promote interest in science, engineering, 
technology, maths.

�‡Although there are multiple benefits in these hazard resilience 
engagement programmes, there is a need to investigate the 
operational challenges and evaluation aspects of sustainably 
running such programmes.

�‡A current project reviews how we do school engagement. 

�‡The aim of the project is to develop a framework or guidelines to 
improve engagements; making them sustainable and long-lasting.

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

School and museum hazards education

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


A resilient future: emerging technologies

�‡Rise in digital technologies and Web 2.0 based research and application - Apps, 
citizen science, warning systems, virtual and augmented reality in improving hazard 
awareness.

12 Oct 21

M5.3

2:55pm



Future: Effective national & community education for preparedness

Part 1. Investigate effective national public education
Part 2. Investigate effective community-based education
�‡ Working with Te Reo �D���}�Œ�]��kura -�d�����<�µ�Œ������-iwi o �,�c�Œ���v�P�], �d�»�Œ���v�P�]
�‡ Increasing citizen science across Iwi of �E�P���š�] �d�»�Á�Z���Œ���š�}�� and 

�Z���‰�» of �E�P���š�] �d�»�Œ���v�P�], and �E�P���š�] Hikairo.
�‡ Education and Skills Training After School Programme, Porirua, 

partnering with Te �Z�»�v���v�P�� o Toa Rangatira Inc. (�E�P���š�] Toa 
Rangatira, Te �
�š�]���Á��).



Questions?



Questions
�‡Which hazard or risk area do you think needs most urgently needs research? 

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

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

�‡What challenges you, in your role, face when engaging with the most vulnerable 
groups? 

�‡What communication approaches have you found most effective in engaging 
these groups?

Questions for discussion



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



Risk Perception

Emergency Management Institute 2022

Risk perception

Prep

Too low:

Too high:

*for illustrative purposes �¥ not actual 
data



Why �G�R�Q�ª�W��people prepare

Normalization bias
-Future events will be like past events (i.e., not too bad)

Unrealistic optimism
-Bad things will happen to other people

Fatalism
-Disasters are too devastating to prepare for, so why bother



Factors which influence preparation

Self-efficacy

e.g., get people to 
start with easier 
tasks/actions

Response-efficacy

e.g., testimonials 
from people who 
have benefited from 
preparing

Descriptive norms

���X�P�X�U���^�š�Œ���v���]�v�P�_��
norms �t more people 
are taking steps to 
prepare

Experience

e.g., hazard 
identification and 
mitigation games

(Vinnell et al., 2021)



Words Matter

(Vinnell et al., 2017)

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

(McClure et al., 2009)



Natural disaster vs natural hazard

�‡Intentions to prepare for natural 

hazards predicted preparation 

action but intentions to prepare 

for natural disasters ���]���v�[�š

�‡No significant difference in mean 

scores or behaviour rate

Vinnell et al., 2023



then

then

only

only

natural hazards generally

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

Wellington



Multi-hazard risk perception in Wellington

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

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

Vinnell, Hudson-Doyle, & Becker (Under review)



Suggestions

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

�‡Always pair hazard/risk information with actions they can take to reduce 
impacts, how those actions will help, and that they can be fun and easy

�‡Communicate social norms (if �š�Z���Ç�[�Œ�����š�Œ�µ���•���t e.g., most kiwis approve of 
preparing for natural hazards and most are already doing something to be 
better prepared

�‡Be careful about the words you use and evaluate communication 
campaigns

�‡Be careful about talking to people/communities about more than one 
hazard at a time �t one possibility is to focus on promoting actions which 
help for a number of risks



GNS Science

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. 
     

Final RNC Conference
May 2024

AI-generated image 
of Auckland flooding 

from DALL �˜ E 2



Behavioural research on impact-based warnings

Impact-based warnings are effective at influencing risk perceptions, but not necessarily 
actions (hypothetical experiment)
Potter, S.H., Kreft, P., Milojev, P., Noble, C., Montz, B., Dhellemmes, A., Woods, R. J., Gauden-Ing, S.(2018). The influence of impact-based severe 
weather warnings on risk perceptions and intended protective actions. International Journal of Disaster Risk Reduction. 30 (Special Issue on Weather 
and Communication): p. 34-43.

Identified benefits and challenges of IBFW from institutions are:
�‡ More meaningful warnings
�‡ Better partnerships between agencies
�‡ Data sharing difficulties
�‡ Lack of clarity on roles & responsibilities
�‡ Rural-urban bias

Potter, S.H., S.E. Harrison, and P. Kreft, (2021). The benefits and challenges of implementing impact-based severe weather warning 
systems: Perspectives of weather, flood, and emergency management personnel. Weather, Climate, and Society. 13(2): p. 303-314.



Data & Partnerships for IBFW Research

Required data:

�‡Hazard, exposure & vulnerability

�‡Past and potential future impacts

Crucial to share data and knowledge

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

Example: Harrison, S.E., Potter, S.H., Prasanna, R., Doyle, Emma E.H., Johnston, D.�U���~�î�ì�î�í�•�X���Z�t�Z���Œ�����}�Z���Á�Z���Œ�����]�•���š�Z���������š���M�Z�W���/�����v�š�]�(�Ç�]�v�P�������š�����•�}�µ�Œ�����•���(�}�Œ��
hydrometeorological impact forecasts and warnings in Aotearoa New Zealand. International Journal of Disaster Risk Reduction, 2021. 66: p. 102619.

�^���Œ�����,���Œ�Œ�]�•�}�v�[�•���W�Z��



Application of findings

MetService Red Warnings

UN Early Warnings for All by 2027 initiative



GNS Science

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

�‡ Produce written outputs

Impact -Based Forecast & Warning Working Group



GNS Science

Research Gaps and Challenges for IBFW

Responsibility

�‡Legislative 
authority to 
warn

�‡Develop 
agreements

Interoperability

�‡Data sharing
�‡Standardisation

Multi-hazard 
complexity

�‡Dynamic and 
continuous risk

�‡Managing 
collaborations

Tailoring

�‡How to 
personalise?

�‡User-led?

Input data

�‡Amount
�‡Accessibility
�‡Scale
�‡Determine 

value of 
dynamic 
exposure and 
vulnerability 
data

Examples, preliminary findings



What is the role of exposure & 
vulnerability in warnings?

1. Cyclone Cook repositioned on Auckland (Boutle, I. A., Moore, S., & Turner, R. (2021). Moving Earth (not heaven): A novel 
approach to tropical cyclone impact modelling, demonstrated for New Zealand. Weather and Climate Extremes, 34, 100395.)

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

3. �3�U�R�G�X�F�H�G���µ�Z�D�U�Q�L�Q�J�V�¶���X�V�L�Q�J���G�L�I�I�H�U�H�Q�W���P�H�W�K�R�G�V

Hazard-based thresholds Impact -based thresholds*

*Proportion of buildings at each damage state within each SA2 



0.1

13.2

11.2

37.9
0.0

0.0

37.7

Maraetai

No damage Light damage Minor damage

Moderate damage Severe damage Collapse

Unknown

0.1

16.3

33.0

3.4
0.00.0

47.3

Sunkist Bay

No damage Light damage Minor damage
Moderate damage Severe damage Collapse
Unknown

RNC PhD researcher Muizz Shah �± 
wind movement through buildings. 
Photo: Stuff

Wind damage on the West Coast. 
Photo: Opus, Build Magazine



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

Darker = 
higher 

uncertainty

Impact-based 
thresholds

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



What next?

Add rainfall, flood, 
landslide hazard data

Include vulnerabilities 
for people, transport, 
power to calculate 
more impacts

Investigate 
communication of 
impacts, likelihoods & 
uncertainties

Impact -based warning tool Effectiveness of 
tailored warnings

�‡ Simone Phillips PhD 
(Massey University)

�‡ Would people trust 
personalised warnings?

�‡ How can they be created?

People -centred flood 
(multi -hazard) warnings

Develop processes to support 
people-centred weather-flood 
warning systems

How can locally-developed 
systems be standardised & 
consistent nationally?

How can multi-hazard warning 
systems be effective for 
individual hazards?



Thank you

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



�6�O�L�G�H���G�H�F�N���R�P�L�W�W�H�G���E�\���S�U�H�V�H�Q�W�H�U



Figuring out the 
participation puzzle
Communication to support civic 
participation in disaster risk reduction

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



Civic participation - What is it and why do we 
need it?



New Zealand context

Pre reforms (pre 2000s)

Post reform �cPre Christchurch 
earthquakes (2000 �c2010)

Post Chirstchurch 
earthquakes (2010 - now)

Understanding social factors of preparedness

Individual preparedness and quickly activate 
networks of support

Improving individual preparedness level



Communication for participation �cWhat 
are we trying to achieve?

Understanding and integrating 
of local knowledge & practices 

Targetting socio-psychological 
factors influencing preparedness

�N�Æ�¼�†�©�•�Æ�”�†�©�U�¹�†�¯�¹�£�†�N�À�U�©�†�Æ�Õ�¯�¼�¡�À�0�U
& relationships

Ensuring access and availability 
of resources

01

03

02

04

Influencing 
preparedness factors

Leveraging networks 
and relationships

Aligning   
worldviews

Addressing resource 
constraints



Influencing 
preparedness factors

�‡ Identifying factors
�‡ Risk perception, efficacy beliefs, 

outcome expectancy, norms etc.
�‡ Theoretical base

�‡ Protections Motivation Theory, 
Theory of Planned Behaviour etc.

�‡ Modifying parameters in 
communication process

�‡ Public education, mass 
communication approaches



Leveraging networks and 
relationships

�‡ Social situatedness of people
�‡ Form networks to mobilize resource
�‡ Theoretical base

�‡ Communication infrastructure theory, 
Relational model of risk communication, 
Social capital etc.

�‡ Ecological view of communication
�‡ Trusted and embedded actors

(partnering with agencies, community 
champions)

�‡ Social infrastructure
�‡ Community conversations



Aligning worldviews

�‡ Lived experiences and cultural context
�‡ Working together with different views

�‡ Co-creation principles
�‡ Theoretical base

�‡ Cultural theory of risk, Indigenous and 
local knowledge etc.

�‡ Participatory communication
�‡ Facilitation of interaction
�‡ Continued engagement
�‡ Valuing all knowledge systems
�‡ Learning from each other



Addressing resource 
constraints
�‡ Resource constraints and structural 

barriers
�‡ Addressing issues of resources, power and 

privilege
�‡ Theoretical base

�‡ Pressure and release model, 
intersectionality, critical theory etc.

�‡ Participatory 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

�” Social connectedness

�” Individual focus

�” Community and participation as 
contested



Communication & 
participation �F
A holistic viewPreparedness 

factors
Networks & 
relationships

Have we got everyone in our 
network?

Worldviews
Resource 
and power

Do we understand each other? 

Can everyone use the knowledge 
or solution we are providing?



CREDITS:This presentation template was created 
by Slidesgo, and includes icons by Flaticon, and 

infographics & images by Freepik

Thanks!
Manomita Das

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



Group: Selwyn 
Community Response 

Team

Region: Canterbury

Group: Gore 
Community Response 

Group

Region: Southland

Group: Edgecumbe 
Community Emergency & 

Response Team

Region: Bay of Plenty

Group: Mt. Cook Mobilized 
�5�H�V�L�G�H�Q�W�¶�V���*�U�R�X�S

Region: Wellington

Case studies



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



Where to 
from here?

Communication & participation - A holistic view
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