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Senator the Hon. 
Murray Watt
Minister for Agriculture, 
Fisheries and Forestry and 
Minister for Emergency 
Management

Foreword

I am pleased to have the opportunity to contribute to the Australian 
Journal of Emergency Management; an important publication 
contributing to building Australia’s disaster resilience. 

As Minister for Emergency Management, I recognise 
the significant challenges that Australia faces. 
It is broadly recognised that the scale and cost 
of disasters is growing, they are occurring more 
frequently and are having long-term and complex 
impacts on the economy, environment and of 
course, communities. For Australia to effectively 
prevent, manage and rebuild after disasters, 
an ambitious and holistic approach to reducing 
systemic disaster risk is required. 

Following on from the First National Action Plan 
to implement the National Disaster Risk Reduction 
Framework that was released in December 2020, 
the Second National Action Plan is currently being 
developed. The plan will take a strategic, inclusive 
and forward-looking approach, and will be informed 
by comprehensive consultation. This includes 
discussions from last month’s From Risk to Resilience 
Summit on disaster risk reduction, which was a 
rewarding experience for me to hear the insights 
from leaders in this field.

Australia will need to continuously look for 
opportunities on how we can work most effectively 
across the different levels of government and with 
communities, businesses and other stakeholders 
to improve how disaster risks are reduced and 
resilience is built. I am particularly keen to elevate 
regional involvement in disaster risk reduction 
and to establish closer partnerships with local 
government authorities and communities. Genuine 
community engagement is needed, so I am 
endeavouring to go to Australia’s regions that have 
been most affected by disasters and learn more 
from local leaders. 

To support local communities, a new Disaster 
Ready Fund will provide up to $200 million per 
year for infrastructure and programs that improve 
disaster preparedness and reduce risk. This may 
include flood levees, drainage improvements 
and evacuation centres or other, equally 
important initiatives focused on governance and 
risk accountability. Disaster recovery funding 
arrangements will also be streamlined to make sure 
they are consistent and equitable.

In building capability, it is important that we connect 
with international counterparts and experts. While 
this has been challenging over the last few years 
with the pandemic, it is pleasing that Brisbane will 
host the Asia-Pacific Ministerial Conference on 
Disaster Risk Reduction, which is the first regional 
meeting since the onset of the pandemic. This 
is a significant event that brings together senior 
representatives from the world’s disaster-prone 
regions to review risk reduction efforts and 
share information on emerging and innovative 
approaches. 

It is timely that the Sendai Framework for Disaster 
Risk Reduction 2015-2030 is rapidly approaching its 
mid-point. The conference provides a platform for 
the region to reflect on progress and, importantly, 
for us to make commitments to achieve the 2030 
vision set by the framework.

I encourage emergency management practitioners 
to continue working with the government on 
disaster risk reduction.

© 2022 by the authors. 
License Australian Institute 
for Disaster Resilience, 
Melbourne, Australia. This 
is an open access article 
distributed under the terms 
and conditions of the Creative 
Commons Attribution 
(CC BY) license (https://
creativecommons.org/
licenses/by/ 4.0/).

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Resilient Australia Awards: local 
initiatives celebrated on the national 
stage

Alana Beitz
Australian Institute for 
Disaster Resilience 

Following a year of continued disruption from disaster events that 
were exacerbated by the COVID-19 pandemic, the 22nd Resilient 
Australia Awards celebrated local commitment to building resilience. 

A record number of projects were submitted to 
the 2021 Resilient Australia Awards program, 
with 48 national finalists selected from 182 
submissions across 7 categories: business, 
community, government, local government, schools, 
photography and mental health and wellbeing.

In her address to the National Awards Ceremony on 
8 December 2021, Former Australian Institute for 
Disaster Resilience Executive Director, Amanda Leck, 
said the volume and breadth of the submissions 
captured the spirit of shared responsibility and 
collaborating for whole-of-community solutions. 

‘This year’s record number of submissions is a 
reflection of our creative and adaptive response to 
a period that has tested our resilience in more ways 
than one. 

‘Building authentic, lasting resilience in our 
communities has never been more important. 
To achieve this, we need a whole-of-community 
approach and to work together. These awards 
celebrate steps towards this goal and acknowledge 
the work of the finalists, who are all helping to 
support a disaster resilient Australia', she said.

Former Minister for Emergency Management and 
National Recovery and Resilience, Senator the Hon 
Bridget McKenzie, attended the event and presented 
the awards. Senator McKenzie commended the 
efforts of the national award finalists who have 
‘taken us on great strides to build more resilience’.

Senator McKenzie said, ‘Nobody likes to think that 
disasters will befall them, their community or their 
family, but unfortunately we know that we can 
expect more extreme weather events, and we’re 
seeing compounding disaster events. 

‘We all share a vision of an Australia where 
communities not only recover more swiftly from 

disasters but are much better prepared before these 
events even occur. We all have a responsibility in this 
space. We can’t just leave it to others… we’re all in 
this together', she said.

National Award: educational, 
economic and community-led 
resilience building
Prevention through fire-safety education is the first 
line of defence against misuse of fire, and fire-related 
injuries and fatalities. While fire-safety education is 
implemented by fire services organisations around 
the world to prevent, respond to and recover from 
fire, there are no overarching evidence-based 
guidelines for the development or evaluation of 
programs. 

To address this, Fire and Rescue NSW (FRNSW) 
conducted a comprehensive study. The results 
informed the revision of their approach to fire-
safety education. The project was the winner of the 
Resilient Australia National Award.

Acting Inspector and Command Liaison Officer of 
FRNSW Community Engagement Unit, Anthony 
Picone, said, ‘We believe that to build resilience 
in the next generation, we must enhance their 
education and preparedness in this generation. 

‘By giving our current school children the 
knowledge, the skills and the resilience to move 
forward and know what to do in an emergency 
and to educate their families in the same, will build 
resilience in the future', he said.

Through the delivery of evidence-based fire-safety 
education programs and the sharing of knowledge, 
FRNSW has provided effective and usable 
information for children and their families.

© 2022 by the authors. 
License Australian Institute 
for Disaster Resilience, 
Melbourne, Australia. This 
is an open access article 
distributed under the terms 
and conditions of the Creative 
Commons Attribution 
(CC BY) license (https://
creativecommons.org/
licenses/by/ 4.0/).

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Many businesses in regional and rural Australia were affected by 
the 2019–20 bushfires and the COVID-19 pandemic. In January 
2020, the Spend With Us marketplace was created to assist 
bushfire-affected small businesses without technical knowledge 
to continue to trade and get their products freely online. Founded 
by Sarah Britz, Lauren Hateley and Jenn Donovan, Spend With Us 
opened a new channel for these businesses, becoming Australia's 
first and largest online marketplace dedicated to rural and regional 
small and microbusinesses. 

The Spend With Us marketplace was a highly commended project 
in the Resilient Australia National Award category. There are now 
over 1,000 registered Spend With Us sellers on the website, with 
more than 7,000 products listed and 320,000 members in the Buy 
From a Bush Business Facebook group community.

The platform provides a central place for consumers to find and 
buy unique products from people in rural and regional Australia 
and allows communities to diversify their income.

When the community of Happy Valley on K’gari (Fraser Island, 
Queensland) was assessed as ‘undefendable’ in 2018, residents 
were triggered to act. The Happy Valley Community Bushfire 
Risk Management project was a community-driven planning and 
development process to ensure the community, with input from 
local and Queensland Government agencies, was in the best 
possible position to defend itself. The project built on community 
knowledge, skills and networks to deliver the Operational Incident 
Action Plan and the Hazard Reduction and Fire Management 
Plan. Hazard mitigation and reduction planning and delivery, 
supported by community engagement and education, were critical 
components of the project. 

The success of the project was evident when, on 7 December 
2020, the K’gari bushfire threatened the Happy Valley township 
reserve. There was no loss of life or property due to the prior 
preparation and planning of locals.

Suncorp Resilient Australia National 
Community Award: youth agency 
and legal aid in recovery, diversity in 
disaster resilience
Suncorp sponsored the Resilient Australia National Community 
Award and Executive General Manager, Corporate and Regulatory 
Affairs, Karyn Munsie, said she was inspired by the innovation and 
ingenuity of the submissions.

‘As a leading insurer, we do see the impacts, year after year, of 
natural disasters and all of our research tells us that even small-
scale events can have a very large consequences; financially, 
emotionally and physically’, she said. 

Royal Far West won the Suncorp Resilient Australia National 
Community Award for their Bushfire Recovery Program, built on 
the belief that children should have their voices heard and be 
supported in the recovery process. Following consultation with 
affected communities and experts in recovery, Royal Far West 
designed a program to support the wellbeing and resilience of 
children to reduce the likelihood of long-term adverse effects. The 
Bushfire Recovery Program, delivered by multi-disciplinary health 
clinicians, was rolled out in over 30 communities, supporting more 
than 3,000 children through group programs, individual therapy 
and capacity building. Recognising the value of helping those 
around the child, the program also supported more than 1,700 
parents, educators and local professionals. 

Royal Far West Occupational Therapist Tayla Iellamo said, 
‘Following the bushfires, we wanted to help give children a voice 
because they also have a story to tell following disasters and they 
need to be included and supported in the recovery process’. 

Youth resilience building was also the focus of the highly 
commended Journey of Hope project by Save the Children that 

 

Anthony Picone, Michael Jay and Trent Curtain, Fire and Rescue 
NSW, accept the Resilient Australia National Award from Senator 
McKenzie.
Image: Australian Institute for Disaster Resilience

 

Suncorp Executive General Manager, Corporate and Regulatory 
Affairs Karyn Munsie awards Jacqueline Emery, Sarah Eagland 
and Chris Anderson of Royal Far West with $5,000 for winning the 
Suncorp Resilient Australia National Community Award.
Image: Australian Institute for Disaster Resilience
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supports children to build resilience and develop ways to cope 
with worry and anxiety. The evidence-based program helps 
children and caregivers cope with trauma, identify triggers and 
stressors, develop their natural resilience and coping strategies 
and strengthen their support networks through group sessions. 
Trained facilitators delivered the program through schools and 
early education centres in regional Victoria and New South Wales 
in areas affected by the 2019–20 bushfires. Journey of Hope was 
also delivered in Melbourne to support children struggling with the 
pandemic; reaching 5,043 children in 80 schools.

Community Legal Centres South Australia's Bushfire Community 
Legal project in Kangaroo Island was also highly commended in 
the Suncorp National Community Award category for rethinking 
and recalibrating how the community legal sector delivers holistic 
legal outreach in rural areas. The project delivers community-led 
regular, free, accessible and trauma-informed face-to-face legal 
help to people in remote areas of South Australia. It contributes 
to community resilience by providing legal advice to identify, de-
escalate and resolve legal issues arising from or exacerbated by 
disaster. The project worked with the Kangaroo Island community 
to address general and disaster-specific information gaps through 
community legal education; giving the community confidence and 
tools to take responsibility for their wellbeing.

A third of Australia’s population is born overseas and one in 
five people speak a language other than English at home.1 
Multiculturalism is part of the Australian identity, but culturally 
and linguistically diverse (CALD) communities face challenges 
and barriers that increase their vulnerability. On the other hand, 
these communities also possess a wealth of experiences and 
abilities with a strong potential to enrich emergency management 
knowledge and practices.

Australian Red Cross was highly commended for their project, 
Disaster Resilience in CALD Communities. The 2-year project 
focused on volunteer mobilisation, community engagement, 
capacity building, development of multilingual preparedness 
resources, advocacy and research, with the aim of supporting 
CALD communities to enhance their disaster resilience.

National School Award: a lesson in 
student wellbeing 
In 2020, Pimlico State High School adopted remote learning due 
to pandemic restrictions. The school used the opportunity for 
innovation in teaching and learning and explored opportunities 
to maintain student connection through extracurricular 
opportunities. 

The school’s Beyond COVID-19 project was the winner of the 
Resilient Australia National School Award. Pimlico State High 
School Executive Principal, Joel Buchholz said the school used 
learnings from the 2019 Townsville floods to foreground its 
response to the pandemic.

‘We had some really clear lessons from the previous year when 
Townsville experienced a major flood event and we saw from that 
the importance of wellbeing. We took some lessons from that 

time into the way we structured the work we did around student 
wellbeing and support in the pandemic', he said. 

The school partnered with charities to distribute computers to 
students to ensure disadvantaged families had access to online 
learning. Wellbeing programs were revised for online learning and 
wellbeing was at the forefront of the response.

Student wellbeing was also central to the highly commended 
Central West Health and Wellbeing Day project from Longreach 
State High School. This project aimed to strengthen the bonds 
between communities and break the stigma associated with 
mental health. High school students from the surrounding towns 
were invited to the event, with over 220 students and teachers 
attending. The Health and Wellbeing Day promoted uncommon 
conversations leading to personal insights and change and 
provided students with a platform to learn, grow and discover 
themselves while experiencing different wellbeing exercises.

Another highly commended National School Award was the 
Resilience Project from St John’s School that promoted gratitude, 
empathy, mindfulness and emotional literacy for their students. 
The initiative has evolved and, in 2021, the focus was mental 
health, starting with the theme ‘it’s okay to have a blue day’ then 
shifting to resilience and having ways to bounce back. Activities 
targeted mental health, physical health, connection and kindness, 
because their research found that these elements can improve 
mental health and resilience in times of adversity.

National Local Government Award: 
working together to prepare and 
recover, taking a person-centred 
approach
A state-wide effort to enhance emergency management planning 
across all 68 South Australian councils was awarded the Resilient 
Australian National Local Government Award. 

The Local Government Association of South Australia developed 
the Council Ready program to support councils to produce tailored 
emergency management plans to reduce the effects of high-risk 
hazards in their communities. This program provided 

 

Pimlico State High School won the Resilient Australia National 
School Award for their Beyond COVID-19 program to enhance 
student wellbeing during remote learning. 
Image: Polygraph Productions
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guidance on local government emergency management planning 
and implemented this through a capacity-building approach. The 
program design was informed by extensive early engagement 
with councils and emergency sector stakeholders, which created 
a foundation and buy-in. A team of project facilitators was critical 
to the success of Council Ready. They ‘walked beside’ councils 
to support the capacity building and cultural change required to 
embed emergency management in practices.

Australian Red Cross National Manager of Emergency Services, 
Andrew Coghlan, congratulated the project team for ‘yet 
another fantastic example of what local governments are doing, 
considering their local community’s individual needs and the 
unique environments in which they reside.’

The Bega Valley Shire was found to be the most disaster-affected 
local government area during 20202 due to the NSW bushfires, 
subsequent flooding and the pandemic that created broad-
reaching challenges for the region. 

The Bega Valley Shire Council was highly commended for their 
efforts to face these immense challenges. The council partnered 
with the NSW Government to pilot a regional recovery plan, to 
set up the Bega Valley Local Bushfire Recovery Committee and 
establish the Recovery Resilience and Rebuilding program to 
deliver bushfire recovery programs. Throughout the chaos and 
recovery, Bega Valley Shire Council stayed true to values that 
people matter, and that recovery is a journey of walking with the 
community.

Another highly commended project was Person-Centred 
Emergency Preparedness (P-CEP) to improve the safety and 
wellbeing of people with disability in the Mackay region. Led by 
Mackay Regional Council, the project took a capacity-development 
approach to connect emergency managers with people with 
disability and their carers, the community, health and aged care 
providers and disability service providers to learn about and use a 
P-CEP toolkit. Participants used the P-CEP to develop emergency 
plans tailored to their individual support needs.

National Mental Health and Wellbeing 
Award: 2 winners in inaugural award 
In 2021, the Mental Health and Wellbeing Award was added as a 
new category to the Resilient Australia Awards program.

Former Minister for Emergency Management and National 
Recovery and Resilience Senator McKenzie said, ‘It’s heartening 
to see for the first time in 22 years of the history of these awards 
that the importance of mental health and wellbeing is being 
recognised. 

‘I do think that the compounding impact and effect of flood 
season, bushfires, cyclonic events overlayed by Covid, means that 
mental health and wellbeing of our volunteers, our workforce and 
our communities is very much at the forefront so it’s great to see 
this recognised in the awards today’, she said. 

A collaborative effort between University of Melbourne, Massey 
University, Australian Red Cross and the Bushfire and Natural 
Hazards CRC produced the Recovery Capitals (ReCap) resources 
that was a winner of this category. The ReCap project supports 
mental health and wellbeing after disasters by providing resources 
for those undertaking recovery activities. Research from past 
disasters can guide good decision-making and recovery actions, 
but findings are often not readily accessible to people supporting 
recovery.3

University of Melbourne’s Prof Lisa Gibbs said, ‘The point of ReCap 
is to bring evidence forward so people can make decisions about 
disaster recovery with confidence about what’s known and about 
what makes a difference’. 

ReCap supports inclusive, holistic, strengths-based approaches 
and takes a broad view of the influences on mental health and 
wellbeing after disasters. It emphasises the interconnectedness 
between natural, social, financial, cultural, political, built and 
human capital.

 

The Local Government Association of South Australia was the 
winner of the Resilient Australia National Local Government Award 
for the project, Council Ready. 
Image: Local Government Association of South Australia

 

Lisa Gibbs, Phoebe Quinn, Bronwyn Sparkes and John Richardson 
are presented with the Resilient Australia National Mental Health 
and Wellbeing Award by Senator McKenzie.
Image: Australian Institute for Disaster Resilience
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Another winner of the National Mental Health and Wellbeing 
Award was Beyond Blue for the Be You Bushfire Response 
program that provided mental health support to early learning 
services and schools affected by the 2019–20 bushfires. The 
program recognised the role that learning communities can play in 
promoting positive mental health and strengthening resilience. Led 
by Beyond Blue with delivery partners Early Childhood Australia, 
headspace and Emerging Minds, the program assisted over 430 
learning communities.

Beyond Blue Chief Community Officer, Patrice O’Brien, said, ‘We 
quickly realised that schools and early learning services were 
going to play this really important role. And it wasn’t only with 
the children and young people, but it was actually the role of 
schools and early learning services ended up playing as becoming a 
community hub in recovery from a disaster'. 

Taking a place-based approach, the Be You program offered 
specialist trauma support and guidance, recovery planning and 
service mapping to address the mental health issues raised by the 
bushfires, the COVID-19 pandemic, floods and drought.

Across Australia, thousands of young adults volunteer their 
time as firefighters and emergency services personnel to help 
communities. Inherent in this role, however, is repeated exposure 
to potentially traumatic events. A study by the University of 
Adelaide resulted in the development of a Wellbeing Framework 
and Resource Guide for mental health in young adult fire and 
emergency volunteers. It was highly commended at the National 
Award Ceremony. The study was on addressing and preventing 
mental health symptoms and disorders among young adult fire 
and emergency services volunteers aged 16–25. The resources 
developed were co-designed with fire and emergency personnel 
and young volunteers, ensuring they are relevant to those who will 
be using them. 

National Photography Award: capturing 
volunteer and community spirit 
Over 50 photographs were submitted to the 2021 Resilient 
Australia Awards. Finalists were selected via a people’s-choice 
vote conducted through the Australian Institute for Disaster 
Resilience Facebook page, which returned more than 3,700 votes. 
The winning image features on the cover of this edition of the 
Australian Journal of Emergency Management. 

The image was captured during the 2019–20 bushfire season along 
the Oaks fire trail in the Blue Mountains region of NSW. Virginia 
Eastman’s photograph, ‘Still Standing – We and the Trees’, depicts 
a lone firefighter against a charred landscape. Virginia joined 
the Blaxland Fire Brigade in 2013 and her first major event as a 
volunteer was the 2019–20 bushfires. She described her subject, 
donned in personal protective equipment, as ‘glowing like a golden 
yellow beacon of hope in defiant contrast to the black and grey 
expanse of desolation’. 

Virginia said, ‘When the comfort and “colour” of normality 
feels like it has burnt to black in the wake of destructive forces, 
resilience is finding a bright flash of something “golden” within 
yourself, others or your environment, to be a powerful contrast to 
the darkness that can come with challenging times’. 

Adam Meyer was highly commended for his portrait, ‘The 
Resilience of Soxy’, and shared his subject’s story of personal 
experience that has influenced and contributed to the resilience of 
his Yorke Peninsula community. 

‘The bushfires came to Soxy's community in 2019, destroying 
houses, burning crops, killing stock and threatening whole towns. 

 

Beyond Blue Chief Community Officer Patrice O’Brien accepts a 
Resilient Australia National Mental Health and Wellbeing Award 
from Senator McKenzie.
Image: Australian Institute for Disaster Resilience

 

Blaxland Rural Fire Service volunteer, Virgina Eastman accepts 
the Resilient Australia National Photography Award from Senator 
McKenzie.
Image: Australian Institute for Disaster Resilience
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The first shearing shed Soxy worked in was reduced to ash while 
Soxy was fighting the fire. 

‘Soxy, being a resilient man, helped set up the local Blazeaid, was 
a founding member of the local recovery committee and gave 
physical and verbal support to the affected farmers and residents. 
He was the fixer. So many would say he was the difference 
between recovery and despair’, he said.

Jacqueline Quaine was highly commended for her photograph 
of Victorian State Emergency Services volunteers training in the 
rain at night. One volunteer with 20 years’ experience shared his 
knowledge with a fellow volunteer with 6 years’ experience. 

Jacqueline said, ‘The resilience of the unit depends on a diversity 
of skills and experience, on new members joining and more 
experienced members staying on and sharing their skills. In 
developing their individual resilience and demonstrating the 
resilience of the unit, they contribute to the resilience of the 
community they serve, and the service they represent’.

 
Details of the 2021 Resilient Australia Awards finalists are at 
www.aidr.org.au/resources/2021-resilient-australia-national-
awards.

Endnotes
1. Australian Bureau of Statistics. At: www.abs.gov.au/ausstats/
abs@.nsf/lookup/media%20release3#:~:text=Sydney%20had%20
the%20largest%20overseas,other%20than%20English%20at%20
home.

2. The Guardian. At: www.theguardian.com/news/datablog/2020/
dec/22/interactive-map-which-areas-of-australia-were-hit-by-
multiple-disasters-in-2020.

3. ReCap project information is at https://recoverycapitals.org.au/

 

Winner of the Resilient Australian National Photography Award:  
Still Standing – We and the Trees.
Image: Virgina Eastman

 

Highly commended in the Resilient Australian National Photography 
Award: The Resilience of Soxy
Image: Adam Meyer 

 

Highly commended in the Resilient Australian National Photography 
Award: Just another Monday Night 
Image: Jacqueline Quaine

http://www.aidr.org.au/resources/2021-resilient-australia-national-awards
http://www.aidr.org.au/resources/2021-resilient-australia-national-awards
https://www.abs.gov.au/ausstats/abs@.nsf/lookup/media%20release3#:~:text=Sydney%20had%20the%20largest%20overseas,other%20than%20English%20at%20home
https://www.abs.gov.au/ausstats/abs@.nsf/lookup/media%20release3#:~:text=Sydney%20had%20the%20largest%20overseas,other%20than%20English%20at%20home
https://www.abs.gov.au/ausstats/abs@.nsf/lookup/media%20release3#:~:text=Sydney%20had%20the%20largest%20overseas,other%20than%20English%20at%20home
https://www.abs.gov.au/ausstats/abs@.nsf/lookup/media%20release3#:~:text=Sydney%20had%20the%20largest%20overseas,other%20than%20English%20at%20home
https://www.theguardian.com/news/datablog/2020/dec/22/interactive-map-which-areas-of-australia-were-hit-by-multiple-disasters-in-2020
https://www.theguardian.com/news/datablog/2020/dec/22/interactive-map-which-areas-of-australia-were-hit-by-multiple-disasters-in-2020
https://www.theguardian.com/news/datablog/2020/dec/22/interactive-map-which-areas-of-australia-were-hit-by-multiple-disasters-in-2020
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2022 Lessons Management Forum: 
when observations become lessons 
learnt

Molly Price
Australian Institute for 
Disaster Resilience

The 2022 Lessons Management Forum brought people together  
in-person for the first time since 2019 by the Australian Institute for 
Disaster Resilience and AFAC and explored the theme ‘What does 
success look like?’.

In March 2022, delegates gathered in Brisbane 
and online to hear leading lessons management 
practitioners unpack the latest research and case 
studies. Attendees sought to answer the question 
of how best to ensure that the observations gained 
in reviews, inquiries and royal commissions are 
transformed into lessons learnt. During the 2 days 
of the forum, it emerged that a key element of 
successful lessons management is creating a 
learning culture. 

In his opening address, Queensland Fire and 
Emergency Services Deputy Commissioner, Mike 
Wassing, remarked on the importance of taking 
advantage of the opportunity to learn and grow 
from the challenges we face. 

‘Taking challenges and opportunities and turning 
them into lessons is one way we can share and 
support each other. We can create growth within 
ourselves, our respective organisations and with 
our communities’, he said.

Deputy Commissioner Wassing also highlighted the 
complexities of managing lessons.

‘It’s one thing to identify lessons from a past event 
or program, but taking these lessons and putting 
them into action to address identified issues as well 
as creating an improved outcome in the form of 
public value, community resilience or reduction in 
risk, requires a lot more consideration', he said.

This sentiment was echoed by Queensland 
Inspector-General Emergency Management, 
Alistair Dawson, who spoke about moving on from 
identifying lessons to learning lessons. 

‘The information is all there. There is nothing new. 
However, it is taking the action and sustaining it 

through to completion where the complexity may 
lie’, he said.

Mark Jones, former South Australia Country Fire 
Service Chief Officer advocated for embracing 
frank and fearless lessons in his reflections on 
releasing the Kangaroo Island bushfire review led 
by C3 Resilience.

‘There’s no point commissioning reviews, audits, 
staff surveys, cultural surveys, unless you know 
what you’ll do with them, whatever they find. And 
what would it say of me—who's hoping to preside 
over a learning organisation—if I in any way try to 
alter the findings or hide the conclusions. What 
sort of learning organisation would we be then?’, 
he said.

The importance of true community engagement 
was another topic raised by presenters. Kylie Mercer 
from the Queensland Officer of the Inspector-
General of Emergency Management reflected on 
engaging with Traditional Owners during the K’gari 
(Fraser Island) Bushfire Review. She explained the 
need to take a community-centred approach to 
incident reviews.

‘The information is all 
there. There is nothing new. 
However, it is taking the 
action and sustaining it 
through to completion where 
the complexity may lie' 

© 2022 by the authors. 
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‘Learning with the Butchella people helped us better understand 
First Nations people’s knowledge about fire management and 
protection of cultural assets. It also helped us to understand 
that early engagement planning provides better results for First 
Nations communities if it is co-designed and co-delivered’, she 
said.

Dan Meijer and Josh Atkins from NSW Rural Fire Service spoke of 
the need to engage with your own workforce to create a learning 
culture. 

‘When implementing our new lessons management system, 
the key point with convincing volunteers to get on board was to 
have face time with them. You can’t send a memo out from head 
office… you must have the workforce engagement’, he said. 

Trust is a key part of this, Josh Atkins said, ‘..people needed to 
trust me that I trusted in them that it wasn’t personal. It was 
about all the things around them that supported them to make 
either a decision or not make a decision, to help them get better 
or help improve those systems so next time the person who is in 
that same position can make a better decision, or not’. 

AFAC Lessons Management Award 
The 2022 AFAC Lessons Management Award that acknowledges 
excellence in lessons management practice was sponsored and 
presented by C3 Resilience. 

Disaster Relief Australia (DRA) was highly commended for the 
development and delivery of their post-activity reviews. DRA 
conducts these reviews after each operation to check they are 
providing meaningful outcomes for its stakeholders, including 
community, council, donors, volunteers and affiliated non-
government organisations. The review process provides a critical 
analysis of the operation and captures metrics, operational 
appraisal, stakeholder feedback and improvement actions. 

The winner of the 2022 AFAC Lessons Management Award 
was the Department of Defence for the COVID-19 Taskforce. 
This taskforce was established to coordinate the department’s 
support to whole-of-government efforts, including government 
agencies and international partners. To provide effective lessons 
management, a Defence COVID-19 Lessons Framework (DCLF) 
was established for the operation. One month after the DCLF 
was created, the number of observations submitted went from 3 
to 125 and culminated in over 1,000 observations by the end of 
2020. The DCLF worked on a principle of centralised coordination 
and de-centralised lessons collection and analysis performed by 
subject-matter experts. The DCLF was an innovative approach to 
facilitate lessons management throughout Defence. 

AFAC and the Australian Institute for Disaster Resilience thanked 
the sponsors for their generosity and support: Queensland 
Fire and Emergency Services, Inspector-General of Emergency 
Management, Queensland, Phoenix Resilience and C3 Resilience. 

 

Carla Bailey, C3 Resilience, presented Geoff Cooper, Army Knowledge 
Centre, with the 2022 AFAC Lessons Management Award.
Image: AFAC

 

QFES Deputy Commissioner, Mike Wassing made the forum opening 
address. 
Image: AFAC
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Are we succeeding at making 
Australian communities safer in the 
face of growing disaster risk? 

In 2023, we mark the halfway point in the 15-year Sendai Framework 
for Disaster Risk Reduction 2015-2030. Marking this halfway point, 
United Nations Member States have been asked to take stock of 
progress against the Sendai Framework and to look forward, by 
setting ambitions to meet the goal and targets by 2030. 

As the national and strategic coordinator to reduce 
disaster risk, enhance resilience and provide relief 
and recovery, the National Recovery and Resilience 
Agency (NRRA) is leading the consultative process 
to develop Australia’s national Mid-Term Review for 
the Sendai Framework. The review’s report is on 
track to be provided to the United Nations Office 
for Disaster Risk Reduction by 30 September 2022. 
Australia’s input will contribute to the global Mid-
Term Review that will be delivered by UNDRR to 
the UN General Assembly by May 2023.

Context of the review
Both the Sendai Framework for Disaster Risk 
Reduction 2015-2030 and Australia’s national 
translation of the Sendai Framework, the National 
Disaster Risk Reduction Framework (NDRRF), 
emphasise that reducing disaster risk is a shared 
responsibility. In particular, governments and 
industry must take action to reduce the disaster 
risks within their control. This requires coordinated 
effort across and within many areas including 
land-use planning, infrastructure, emergency 
management, social policy, health, energy and the 
environment.

The national Mid-Term Review will take into 
account disaster risk reduction activities across 
all sectors and highlight leadership through case 
studies. As we know, disasters are not natural. 
They are a product of the combination of naturally 
occurring events such as bushfires, floods and 
cyclones combined with human decision and 

actions or inactions. The decisions we make about 
where to build, work and live can create or reduce 
risks and result in ever-changing and increasingly 
complex risk environments. Other factors such 
as climate change, increasing populations and 
expanding urbanisation exacerbate disaster risk. 

The national Mid-Term Review is as much about 
looking forward as it is about looking back. It will 
retrospectively analyse national implementation 
of the Sendai Framework from 2015 to 2022 and 
prospectively review and identify challenges, 
context shifts and adaptive, transformative 
actions to be taken to the end of the Sendai 
Framework in 2030. The review will report on 
progress in integrating disaster risk reduction into 
policies, programs and investments at all levels of 
government and across all sectors, identify good 
practice, gaps and challenges as well as the actions 
needed to accelerate implementation in Australia. 
Given Australia’s progress and achievements in 
reducing disaster risks, we recognise the importance 
of taking stock of the work that has been done and 
highlighting best practice where it takes place.

Links with the National Action 
Plan 
The NRRA is concurrently leading the development 
of the Second National Action Plan under the 
NDRRF and is consolidating consultations where 
possible. Given the whole-of-society approach 
to the Sendai Framework, the consultations take 
into account local, state and territory, industry, 

Alexandra Nichols
Tricia Addie
National Recovery and 
Resilience Agency

Ceri Teather
Lisa Mollard 
Department of Foreign 
Affairs and Trade 
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community and other sector perspectives to build a national 
picture of the disaster risk reduction effort. The national 
Mid-Term Review will highlight case studies on disaster risk 
management reforms within states and territories.

To deliver key priorities, the NRRA is involving governments, the 
private sector and communities in developing a comprehensive 
and shared domestic vision for disaster risk reduction. This is 
being done through targeted interviews, subject deep dives, 
face-to-face workshops, dedicated workshops with local 
government and the 2-day From Risk to Resilience Summit held in 
Sydney in June 2022. 

Consultations to inform the review have been designed around  
3 key pillars:

 · understanding the dynamic and systemic nature of disaster 
risks to address root causes rather than symptoms

 · novel approaches to collaboration and robust governance 
across all sectors of society

 · investment in resilience. 

So far, stakeholder consultations have raised priority actions 
including the need for open and inclusive multi-level governance 
mechanisms, developing a greater understanding of the 
shared responsibility of the domestic disaster risk reduction 
system, better integration across systems and the removal of 
implementation barriers. Other actions include incorporating 
disaster risk into investment and financial decision-making, 
increasing investment in disaster risk reduction and resilience 
and translating the Sendai Framework into local contexts. 

Showcasing Australia’s expertise on 
the global stage 
In May 2022, an Australian delegation from the NRRA and the 
Department of Foreign Affairs and Trade attended the Global 
Platform for Disaster Risk Reduction in Bali. The objectives for the 
Australian delegation were to: 

 · exemplify Australia’s commitment to multilateral mechanisms 
to address disaster risk reduction 

 · share Australia’s national disaster and resilience capability 
including experiences in managing bushfires, the pandemic 
and extreme weather events

 · strengthen partnerships within the region to enhance climate 
and disaster resilience, particularly with a focus on the ‘lived 
experience’ of people in the Pacific

 · learn from practice globally to broaden our disaster risk 
reduction knowledge and capability

 · increase our advocacy for inclusion and reinforce Australia’s 
international focus and reputation as a leader on disability 
inclusion, gender equality and use of Indigenous knowledge. 

Collaboration included briefings on Australia’s national Mid-
Term Review as well as meetings with stakeholders including 
the Special Representative of the Secretary-General for Disaster 
Risk Reduction in the United Nations Office for Disaster Risk 
Reduction, Ms Mami Mizutori. 

The time is ripe for transformative, accelerated action to reduce 
systemic disaster risk and the NRRA is leading the charge. 

 

Global Platform for Disaster Risk Reduction, May 2022, Bali, Indonesia.
Image: Antoine Tardy for United Nations Office for Disaster Risk Reduction
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Developing the Second National 
Action Plan 

Jacqui Cristiano
Monica Buchtmann 
National Recovery and 
Resilience Agency

People in Australia are facing intense and frequent natural hazards. 
Bushfire, drought, flood, storms and tropical cyclones can have 
significant impacts on exposed communities, the economy, 
infrastructure and the environment. 

With drivers such as changing climate, population 
growth, rapid urbanisation and infrastructure 
growth, new risks to people and the things they 
value are being generated and accumulated faster 
than risks are being reduced. 

Disasters arise when hazards intersect with what 
we value and when the consequences exceed 
capacities to cope. Communities are more 
exposed and more vulnerable to disaster as social, 
technological and infrastructure systems become 
more connected. When one fails, ripple effects 
happen. Now, more than ever before, we need to 
take action to reduce disaster risks. 

The National Recovery and Resilience Agency is 
improving its knowledge of coordinating national 
efforts to understand and address systemic 
disaster risk. Significant efforts continue towards 
building Australia’s resilience to the effects of 
natural hazards through reducing disaster risk. 

The challenge 
A whole-of-society approach is required to 
reduce disaster risk and everyone has a role to 
play. Despite commitments to build and improve 
resilience, human actions and choices are creating 
risks. Doing more of the same is not enough and 
now is the time to transform systems to build 
resilience, and to reduce the underlying drivers of 

disaster. Collectively, governments, organisations, 
the private sector, communities and people’s 
actions can reverse trends. The National Disaster 
Risk Reduction Framework which was released in 
April 2019 and endorsed by the then Council of 
Australian Governments in 2020, sets the agenda 
for all sectors to work together reduce disaster risk.

National Disaster Risk 
Reduction Framework
The National Disaster Risk Reduction Framework 
represents a shift in thinking about disaster 
risk. The framework outlines a national and 
comprehensive approach to reduce risks and 
prevent the creation of new risks and provide the 
information to do so. It establishes a foundation 
for reform and takes a whole-of-society, systems 
and values-based approach. The framework is an 
anchor for the development of new disaster risk 
and resilience actions, policy goals, capabilities and 
competencies across all sectors. 

The framework reflects the domestic 
implementation of the international Sendai 
Framework for Disaster Risk Reduction 2015-2030 
and is broadly aligned with the United Nations 
Sustainable Development Goals and the United 
Nations Framework Convention on Climate Change 
Paris Agreement.

The 4 priority areas of the framework are: 
 · Priority 1: Understand disaster risk
 · Priority 2: Accountable decisions
 · Priority 3: Enhanced investment
 · Priority 4: Governance, ownership and 

responsibility.

Sustainable development and climate change 
adaptation can result in outcomes that reduce 

...now is the time to 
transform systems to build 
resilience, and to reduce 
the underlying drivers of 
disaster. 
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systemic disaster risk and build resilience. The success of one 
framework is dependent on the success of another. Progressing 
the implementation of the framework is, in part, driven through 
national action plans. 

National Action Plans
The First National Action Plan, released in December 2020, was 
a starting point. It outlined initiatives aligned to the framework 
that were already underway and consolidated those efforts by 
the Australian, state and territory governments and the private 
sector into one document. Feedback on the first plan indicated 
that a Second National Action Plan needed to be highly strategic, 
inclusive and forward-looking to drive cultural, behavioural and 
procedural change. The Second National Action Plan will span 2 
financial years. 

Developing the Second National 
Action Plan
The Second National Action Plan is being developed in 
partnership with the Australian Institute for Disaster Resilience 
and through comprehensive consultation across all sectors, 
including land-use planning, infrastructure, emergency 
management, social policy, agriculture, education, community 
development, energy and the environment. The Second National 
Action Plan identifies the transformational, system-wide actions 
necessary to accelerate the reduction of disaster risk.

The National Recovery and Resilience Agency (NRRA) is uniquely 
placed to lead this work given its role.1 The NRRA is providing 
national leadership and convening authority to bring people 
together to focus effort to reduce disaster risk for the long term 
and improve Australia’s preparedness for future events. 

To date, events have occurred with a broad range of sector 
representatives and community groups. These include:
 · preliminary discovery discussions, held online in March 2022
 · webinar: Developing Australia's Second National Action Plan, 

held online in April 2022

 · Catalysing Change workshop, held in Sydney in April 2022
 · cross-sector panels held during 2022
 · a discussion paper that was open for consultation during May 

and June 2022 
 · an online survey was conducted during May and June 2022 
 · subject deep dives, held online in June 2022 
 · the From Risk to Resilience Summit, held in Sydney in June 

2022.

These opportunities were designed to enable collaboration 
and connection across sectors and government levels and to 
provide practical advice on how to work together with clarity and 
accountability. 

Next steps 
The Second National Action Plan will detail the collective actions 
and partnerships needed to enable nationally significant initiatives 
to be delivered. The plan will identify the investment needed to 
build place-based resilience and reduce risk for the long term. It 
will be the roadmap for how Australia is going to get there. 

More information about the development of the Second 
National Action Plan is available at www.knowledge.aidr.org.
au/resources/second-national-action-plan-for-disaster-risk-
reduction.

Endnote
1. The NRRA was established in response to a key 
recommendation of the Royal Commission into National Natural 
Disaster Arrangements. The NRRA provides national leadership 
and strategic coordination for disaster resilience, risk reduction 
and preparedness for future disasters across all levels of 
government in Australia.

https://www.knowledge.aidr.org.au/resources/second-national-action-plan-for-disaster-risk-reduction
https://www.knowledge.aidr.org.au/resources/second-national-action-plan-for-disaster-risk-reduction
https://www.knowledge.aidr.org.au/resources/second-national-action-plan-for-disaster-risk-reduction
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Asia-Pacific Ministerial Conference 
on Disaster Risk Reduction

2022 is a big year on the disaster risk reduction calendar, with one 
of the most important regional gatherings taking place in Brisbane in 
September—the Asia-Pacific Ministerial Conference on Disaster Risk 
Reduction. 

It has been 4 years since the regional gathering 
last discussed how, in the most disaster-prone 
region of the world, an inclusive disaster and 
climate resilient future can be realised that is 
aligned with the global blueprint of the Sendai 
Framework for Disaster Risk Reduction 2015-2030. 
As the international community continues to face 
the challenges of the pandemic and effects of 
climate change, it is more important than ever that 
regional opportunities are seized to reduce disaster 
risk. To build resilience, it will be critical to listen to 
all voices and leave no one behind. 

In May this year, at the Global Platform for Disaster 
Risk Reduction held in Bali, attendees highlighted 
that the time for accelerated action is now. This 
action must include traditional and Indigenous 
knowledge and diverse voices. 

The Australian Government, in partnership 
with the United Nations Office for Disaster Risk 
Reduction, will host the Asia-Pacific Ministerial 
Conference on Disaster Risk Reduction from 19 to 
22 September 2022 in Brisbane. The conference 
theme is ‘From Crisis to Resilience: Transforming 
the Asia-Pacific Region’s future through disaster 
risk reduction’. Australia will showcase work 
already done including the Second National 
Action Plan to implement the National Disaster 
Risk Reduction Framework and Australia’s national 
Mid-Term Review of the Sendai Framework. It 
is an opportunity to bring the region together, 
particularly our Pacific neighbours, in the lead-up 
to COP27 in November 2022. This is critical timing 
as the global Mid-Term Review of the Sendai 
Framework concludes in May 2023 and we work 
to transform our region to achieve sustainable 
development goals by 2030. 

The conference includes the themes of the Global 
Platform and adapts these to our region: 

1. Sharing our region’s progress towards the 
Mid-Term Review by discussing challenges and 
solutions identified through national reviews 
to chart a path for full implementation by 
2030.

2. Promoting inclusive and locally led 
disaster risk reduction efforts that take into 
consideration the capacities and the needs 
of communities including women, people 
living with disability, youth, older people, 
Indigenous peoples and other marginalised 
and vulnerable groups. Women and people 
in marginalised groups are disproportionately 
negatively affected during crises and yet 
are often agents of change, leaders in risk 
reduction and frequently the first responders. 

3. Shining a spotlight on the needs of least 
developed countries and small island 
developing states by focusing on their ‘lived 
experience’ and inviting Pacific voices to be 
active and participate.

4. Accelerating investment in disaster risk 
reduction through collective action to 
increase the proportion of government 
and private-sector financial investment in 
understanding and reducing systemic risk and 
its cascading effects.

Bringing expertise together
Conference organisers, the Department of Foreign 
Affairs and Trade, the National Recovery and 
Resilience Agency (NRRA) and the Queensland 
Government as well as other partners are working 
to deliver an inclusive and innovative agenda. The 
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conference has 3 theme pillars designed by international and 
domestic partners: 

1. Investing in resilience and preparedness, with an 
emphasis on understanding existing and innovative financial 
modalities that enhance disaster resilience, preparedness 
and recovery.

2. Shock-proofed infrastructure and systems, focusing on 
the nexus between hard, soft and ecological infrastructure; 
and exploring how they interact to foster more resilient 
communities and societies supported by smarter 
infrastructure systems.

3. Resilient communities, focusing on the specific contexts 
in which disasters occur, recognising that disasters affect 
people differently and exacerbate pre-existing inequalities.

A national narrative 
The NRRA’s convening role allows us to champion systemic 
disaster risk reduction and provide leadership and strategic 
coordination in developing the national disaster risk reduction 
narrative. This narrative will be showcased at the Australia host 
stand at the conference central marketplace where we will 

highlight domestic best practice. The host stand will be a place 
where delegates can meet, connect and collaborate with new 
and existing partners to share and learn from experiences in 
implementing the Sendai Framework. 

The stand will be set among 60 other exhibitors and will be part 
of a hive of activity. It provides a prominent platform involving 
representatives from a range of sectors to show how inclusive 
disaster risk reduction and climate action is being led in Australia. 

Conference registrations call
Reducing disaster and climate risk is a shared responsibility and 
the NRRA invites people in Australia with an interest in disaster 
risk reduction and resilience to attend or follow the conference. 
The outcome should be how to reach the goals of the Sendai 
Framework and the Paris Agreement and Agenda 2030. 

Delegate registrations are available at apmcdrr.undrr.org and 
will close on 31 August 2022. 

apmcdrr.undrr.org

The Asia-Pacifi c is the most disaster-prone region in the world.
The Asia-Pacifi c Ministerial Conference on Disaster Risk Reduction provides an important opportunity 
to review risk reduction e� orts, and to share and learn about innovative and practical solutions, within 
the Sendai Framework for Disaster Risk Reduction 2015-2030.

Join up to 3,000 delegates in Brisbane this 19-22 September to engage with disaster risk reduction 
leaders and experts from across the Asia-Pacifi c region.

Registrations close on 31 August 2022.

https://apmcdrr.undrr.org
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Mapping communities at risk

Lucy Saaroni
Country Fire Authority

Putting the community first when designing and delivering fire 
prevention and preparedness services requires us to have a deep 
understanding of the composition of our communities. We need to 
know their strengths, their needs, who is more at risk of fire, where 
and why. This knowledge should be grounded in evidence and local, 
lived experience.

The Country Fire Authority (CFA) undertook a 
literature review in 2021 to develop a body of 
demonstrable evidence around the social factors 
that put communities in country areas of Victoria 
more at risk from bushfire and residential fire. The 
literature review was designed to complement 
local knowledge of emergency services volunteers 
in developing ‘community profiles’ that support 
service delivery planning to increase community 
resilience and reduce fire risk. 

The literature review collated research on the 
hazard, risk, social vulnerability and proactive 
actions associated with bushfire and residential 
fire risk. The review included a selection of 
the extensive literature on hazard, exposure, 
vulnerability and risk in the contexts of bushfire 
and residential fire. Insights from other disaster 
contexts were included in instances where there 
were transferrable insights.

Findings from the literature review indicated 
that household decisions around mitigation are 
influenced most powerfully by social vulnerability, 
place-dependency and a host of complexly 
interacting contextual factors. Uniquely complex 
considerations are present in conceptualising 
bushfire risk in the Australian context. The key 
outcomes of this project were the improved 
integration of research and evidence on social 
vulnerability and application of this evidence within 
local contexts.

In practice, the findings of the literature review 
are being used to inform the development of 
community profiles. The profiles are brigade-
specific, showing the brigade response area 
as a map, which indicates areas of highest 
concentration of fire hazard, exposure and social 
vulnerability within the communities that live in, 

work and visit the area. The profiling visually shows 
CFA members where the most ‘at risk’ community 
members are located. The profiles also include 
information on the attributes in those specific 
communities that increase their risk of bushfire 
or residential fire fatality and injury. This risk 
intelligence allows brigade members to match CFA 
services and resources to community members at 
greater risk, so it delivers the right services to the 
right people in the right place at the right time. 

Due to data accessibility limitations, some metrics 
were unable to be captured in the first iteration 
of the profiles. However, as more data becomes 
available on the listed social factors, they will be 
incorporated.

CFA’s approach to mapping communities most 
at risk could be replicated and tailored by 
organisations delivering resilience services to 
communities, as the factors identified in this 
literature review that make a person more at risk of 
residential fire or bushfire are likely to be common 
to other natural hazards and disasters.

The concept of developing an evidence base that 
can be used to tailor community engagement 
plans, products and programs, supports person-
centred fire risk management in a way that is most 
meaningful to people at greatest risk of fire fatality 
and harm.

The full report on Developing Community 
Profiles for Community Engagement A Review 
of Existing Evidence (Country Fire Authority 
2022) is available on the Australian Institute for 
Disaster Resilience Knowledge Hub.
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Fire-atmosphere modelling provides 
insights for bushfire behaviour 

Nathan Maddock
Natural Hazards Research 
Australia

New research offers insights into the destructive bushfires of 
2019–20 in Australia, which were driven by complex interactions 
between the fire and the atmosphere that produced extreme local 
fire behaviour.

Cutting-edge research uses advanced computer 
simulations that combine bushfire behaviour and 
meteorology to investigate why the bushfires were 
so extraordinary and challenging for firefighters. 
The research, led by Dr Mika Peace from the 
Bushfire and Natural Hazards CRC and the Bureau 
of Meteorology, examined the fires at Badja 
Forest (New South Wales), Green Valley Talmalmo/
Corryong (NSW and Victoria), Kangaroo Island 
(South Australia), Stanthorpe (Queensland) and 
Yanchep (Western Australia). 

Dr Peace said, ‘The research uses 2 linked models 
to help us understand the processes driving these 
challenging and destructive fires; one which 
simulates the fire and one which simulates the 
weather. So, by combining them, we can see how 
both the fire and weather change in response to 
each other. 

‘It's only possible to research the fire behaviour 
resulting from these, such as extreme, local winds 
and rotating fire plumes, through work like this.

‘As we learn and share these findings, we can apply 
our knowledge to future bushfires. Right now, we 
can use the findings to help fire behaviour analysts 
and fire meteorologists recognise the conditions 
that lead to extremely dangerous localised bushfire 
behaviour,’ she said.

Research shows that the long drought and 
heatwave conditions experienced in the lead-up 
to and during all 5 fires were a significant factor in 
priming the landscape for extreme fire behaviour. 
But local weather conditions were important when 
combined with the very dry vegetation.

Unusual fire activity occurred in the overnight 
period, when fire intensity and rate of spread 
is typically expected to decrease. Interactions 
between strong winds above the ground, 
topography and the fire plume circulation 
accelerated surface fire spread at night.

‘The conventional understanding of bushfire 
behaviour tells you that fire activity will decrease 
overnight as the temperature drops, humidity rises 
and winds become lighter.

‘Modelling shows that very strong low-level winds 
descending to the ground behind the fire plume 
were a critical reason why the Badja Forest and 
Corryong bushfires burnt so fast overnight,’ she 
explained.

Pyrocumulonimbus (pyroCb) clouds, sometimes 
called fire-generated thunderstorms, featured in 
the 2019–20 fire season. The number of pyroCb 
clouds recorded was the highest in Australia in any 
one season. However, the 5 fires examined were 
not all associated with pyroCb clouds. This showed 
that it is not the only weather phenomenon that 
was associated with the extreme fire behaviour 
that season.

As we learn and share 
these findings, we can 
apply our knowledge to 
future bushfires.
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The simulations showed that the fire-affected wind near a fire 
plume can be much stronger than the background winds and that 
destructive winds can occur, including extreme fire-front winds 
and fire-generated vortices.

‘For the bushfires that occurred close to the coast, for example 
Yanchep in Western Australia and on Kangaroo Island, the 
combination of heatwave conditions, the temperature difference 
between the hot land and the cooler water and local topography 
led to complex winds that changed the bushfire behaviour,’ Dr 
Peace explained.

Sea breezes, the local environment and the fire caused erratic, 
variable winds along active fire lines, which stretched for several 
kilometres.

The bushfire simulations undertaken through this research use 
the Australian Community Climate and Earth System Simulator 
Fire (ACCESS-Fire) model and are run on the National Computing 
Infrastructure supercomputer in Canberra. The results show the 
benefits of enhanced simulation capability and supercomputer 
power. Due to the level of detail, data and the computer power 
required, it is not possible to model bushfire behaviour like this 
when bushfires are burning.

This research was conducted in collaboration with Australian 
fire and land management agencies. The project highlights the 
complexity of the fire environment and fire management and 
shows how a coordinated and multi-disciplinary approach can 
make fire behaviour predictions.

This research is funded by the Australian Government and the 
Bushfire and Natural Hazards CRC to investigate issues arising 
from the 2019–20 bushfire season. The team comprised Dr Mika 
Peace, Barry Hanstrum, Dr Jesse Greenslade, Dr Dragana Zovko-
Rajak, Dr Abhik Santra, Dr Jeffrey Kepert, Dr Paul Fox-Hughes, Dr 
Harvey Ye, Tasfia Shermin and Jeffrey Jones from the Bureau of 
Meteorology. 

The research report, Coupled fire-atmosphere simulations 
of five Black Summer fires using the ACCESS-Fire model, is 
available at www.bnhcrc.com.au/publications/black-summer-
fire-modelling.

 

Fires in the Badja Forest of New South Wales created pyroCb clouds that can cause erratic winds and dry lightning.
Image: NSW Rural Fire Service Facebook
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Taking protective action during 
floods and storms

Public safety messages for floods and storms will be broadcast on 
ABC Radio in an initiative backed by Bushfire and Natural Hazards 
CRC research. 

New community service announcements are 
the first-ever nationally agreed public flood and 
storm risk messages in Australia. Comprising of 
26 different public messages, they are the result 
of findings from the Bushfire and Natural Hazards 
CRC project in flood-risk communication. This 
research was conducted by Associate Professor 
Melanie Taylor from Macquarie University and was 
endorsed by AFAC, the national council for fire and 
emergency services in Australia and New Zealand.1 

The set of community service announcements 
are designed to give communities information 
and advice about protective actions they can 
take when threatened or effected by floods and 
severe storms. The project was assisted by the 
creation of a National Flood CSA Working Group 
that comprised of representatives from the Bureau 
of Meteorology and State Emergency Services 
from all states and territories with responsibility 
for response in floods. The project was facilitated 
and supported by AFAC through the AFAC SES 
Community Safety Group. 

Former AFAC Director Risk and Resilience, Amanda 
Leck, said, ‘Developing nationally consistent flood 
messaging is a significant achievement for the 
emergency services sector. These messages will 
minimise harm and save lives by ensuring that 
the ABC is able to communicate key messages to 
communities during floods. 

‘The fact that these messages are based on 
research and evidence has meant that emergency 
services agencies across Australia have been willing 
and able to collaborate to achieve these nationally 
consistent messages,’ she said.

Community service announcements for flooding 
are used by the ABC before, during and after 
floods and severe storms and radio broadcasts 
are typically around 30 seconds in duration. They 
contain high-level, general advice and support to 
listeners and contribute to public safety in floods 

and storms. They can also be linked to form longer 
public information segments to provide breaks in 
rolling emergency broadcasting. 

Although the ABC had an existing set of 
announcement for floods and storms, these 
could only be used in particular combinations 
and there was the potential for confusion. An 
important requirement of this project was to 
produce a comprehensive and harmonised set of 
announcements that the ABC could use nationally. 

Patrick Hession, Emergency Broadcast Lead at the 
ABC, said, ‘The best way to reach audiences is by 
giving simple, consistent messages and delivering 
them regularly. 

‘For example, warning people about the dangers 
of driving through flood water is a goal that all 
agencies are working towards. It makes sense to 
simplify the message so that a person receives 
the same message no matter which side of a state 
border they are on,’ he said.

The development of the community service 
announcement comprised 3 stages:
1. Scoping - consensus decision-making was 

used to identify and prioritise message topics 
and content areas. The goal of this stage was 
to reach consensus on the content areas and 
message elements.

2. Co-development and iterative review - messages 
were co-created and iterative reviews were 
conducted to produce a provisional set of 
messages to test. The draft messages went 
through 3 rounds of review with CSA Working 
Group members and ABC representatives until 
a set of agreed messages was finalised.

3. Testing and finalising - messages were 
tested through focus groups with members 
of the public and a review with the CSA 
Working Group to refine the messages based 
on feedback to produce the final set of 
announcements.

Radhiya Fanham
Natural Hazards Research 
Australia

© 2022 by the authors. 
License Australian Institute 
for Disaster Resilience, 
Melbourne, Australia. This 
is an open access article 
distributed under the terms 
and conditions of the Creative 
Commons Attribution 
(CC BY) license (https://
creativecommons.org/
licenses/by/ 4.0/).

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Australian Journal of Emergency Management Volume 37 No. 3 July  2022

 N E WS A N D V I E WS

23

Mr Hession said, 'this process has given me a much greater 
understanding of the thought processes that people might go 
through when they are making potentially risky decisions. This 
led to the development of messages that can be broadcast at 
times where people will be making these decisions. Messages 
were informed by research to better argue against the 
temptation or motivation that people might have to make risky 
choices. It’s been a great experience’.

At the end of the project, a set of 26 flood community service 
announcements was approved, including messages that can 
be used in all phases of floods and storms in the context of 
escalating and rolling emergency broadcasts on ABC local radio.

Associate Professor Melanie Taylor said, ‘This project enabled 
me to use our research findings and combine them with the 
expertise of a great team of emergency communicators to 
produce messages that resonate with the public. This will 
hopefully lead to greater public safety in floods and storms.

‘As a researcher, it has been a great experience to work with 
such an engaged set of stakeholders and end-users to translate 
research findings into outputs that will help protect communities. 
It was really exciting to hear our messages produced 
professionally and slotted into the ABC Emergency intro - and 
outro - wording; ready for use,’ she said.

Six community service announcements relate to risks and 
contexts associated with driving through flood water and 4 
relate to playing in floodwater. These are the behaviours most 
associated with flood fatalities. A further 4 relate to animal 
ownership and 4 provide information about the meanings or 
nature of warnings and alerts. The remainder cover topics 

around home preparation, safety considerations when cleaning 
up after flooding, information about what to do if you are 
trapped by rising floodwater or are considering staying when 
advised to leave, and messages about flash flooding and the 
implications of flooding upstream.

The suite of messages has been recorded by the ABC and 
distributed to ABC Radio teams around Australia. They are being 
used by the ABC’s local on-air teams when appropriate. 

Information about the development of the community service 
announcements is in the Development of a national set of 
Community Service Announcements for Flood Risk2 and the final 
report.3

The Bushfire and Natural Hazards CRC Research into practice 
brief series provides concise summaries of the research findings.4 

Endnotes
1. AFAC National community safety announcements for flood risk 
communication. At: www.afac.com.au/insight/doctrine/article/
current/afac-national-community-safety-announcements-for-
flood-risk-communication.

2. Development of a national set of Community Service 
Announcements for flood risk. At: www.bnhcrc.com.au/
resources/guide-fact-sheet/8267.

3. Development of a national set of Community Service 
Announcements for flood risk Final Report. At: www.bnhcrc.com.
au/publications/biblio/bnh-8283.

4. Research into practice brief series. At: www.bnhcrc.com.au/
resources/practicebriefs.

 

Floodwaters cover Rosalie Village, Brisbane, Queensland. 
Image: Angus Veitch (CC BY-NC 2.0) 

http://www.afac.com.au/insight/doctrine/article/current/afac-national-community-safety-announcements-for-fl
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Designing the Compassionate City

Designing the Compassionate City by Jenny 
Donovan, advocates a way of undertaking urban 
design and redevelopment that recognises the 
significance of a social, holistic and collaborative 
approach, with the user of public space placed at 
the centre. In the words of the author, the book 
‘considers differences urban design can make to 
people’s lives and seeks to identify the types of 
interventions that best facilitate people to meet 
their needs’. 

The book is well referenced and, in the holistic 
and collaborative tone taken, the subject matters 
referenced are broad ranging including design, 
health, psychology, philosophy and law. 

The book is divided into 3 main sections:
 · What is the relationship between people and 

place and what does it mean to live in either a 
nurturing or neglectful environment?

 · Nine international case study projects that 
have been undertaken to enhance the 
relationship between people and place that 
highlight the successes and challenges for the 
projects. For example:

 ͳ Play Streets in London where streets are 
closed to traffic at certain times of the day 
to allow outdoor play

 ͳ Christie Walk in Adelaide, which is a multi-
generational community-led urban infill 
residential development

 ͳ UN Habitat place-making projects in West 
Bank villages in Palestine, which allow 
residents to assert their identity by turning 
unused places into meaningful spaces. 

 · Reflections of the case study projects, lessons 
learnt, barriers and potential solutions

The author takes a life-course approach in 
considering the needs of young children, families 
and older people. The overt and visible elements 
of cities, for example the design and construction 
of infrastructure and accessibility, are explored. 
But so are the less tangible and visible, emotional 
and emotive elements, such as experience, trust 
and historical and societal influences that shape 
communities. 

The author writes as much from a philosophical 
standpoint as a practical one where hope, 
happiness, connections and choice are equally 
as important as design, planning and building 
regulations. However, the tone is in no way naïve. 
Barriers to inclusive and compassionate design 
are clearly outlined, such as resource constraints, 
competing interests, perception and an emphasis 
on risk and regulation. 

In closing, the author provides a series of design 
principles and processes that may overcome these 
issues. Ultimately, an optimistic view is presented 
of what can be achieved and a firm grounding 
is provided of why it should be aimed for. The 
book concludes with the characteristics of a 
compassionate city. 

While written through the lens of ‘what this means 
for urban designers’, this book is an enjoyable, 
informative and valuable read for anyone 
interested in people and places.

Author
Jenny Donovan
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Adelaide University
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Abstract
Australian summers are periods of 
extensive and severe weather events. 
This often includes rapid-onset 
events of intense rainfall, flooding, hail, 
damaging winds and, in some instances, 
reported tornadoes. Associated with 
severe thunderstorms, a tornado is 
a small-scale vortex or column of 
destructive rotating winds appearing 
as a funnel-shaped cloud touching 
the ground. Meteorological research 
by Allen and co-authors (2021) 
indicates that Australia experiences 
an estimated 60 tornadoes a year, all 
with significant potential for damage, 
injuries and fatalities in populated 
areas. Despite the apparent risk, 
a review of relevant literature and 
recent social media posts suggests 
there is limited community awareness 
and understanding of tornadoes in 
Australia. A research project was 
developed to gauge levels of existing 
knowledge and capacity from a disaster 
management perspective. The first 
phase was an online survey to assess 
community experience, awareness 
and preparedness related to tornadoes 
in Australia. Results from this survey 
highlighted issues of inconsistent 
terminology, variable understanding 
and limited preparedness. Importantly, 
almost 5% of survey respondents 
believed tornadoes did not occur in 
Australia. Subsequent surveys will 
investigate the perspectives of current 
weather forecasters and emergency 
service personnel towards developing 
improved integrated risk management 
approaches for such events. 

Introduction 
While people in Australia are familiar with the 
threat of tornadoes usually from movies, the 
news or other media footage, much of this has 
been based on events and experiences in the 
USA. Many people have the prevailing myth that 
tornadoes do not occur in Australia. While there 
are eyewitness accounts of tornadic activity dating 
back to 1795 (Bureau of Meterology 2019), the 
documented evidence of tornadoes in Australia 
has been sporadic and inconsistent. Research by 
Allen and co-authors (2021) suggests that Australia 
experiences up to 60 tornadoes per year, but they 
are predominantly in sparsely populated locations. 
As human settlement expands into new areas and 
technology provides greater capacity to record 
and share events, there has been a growing public 
awareness of the risk. Although fatalities and 
injuries remain minimal, the numerous tornadoes 
reported during the 2021–22 summer period in 
Australia reveal the damaging potential of these 
events, particularly in built-up urban environments. 
While the science to detect, monitor and appraise 
such rapid-onset weather hazards continues to 
evolve, community-based disaster risk reduction 
calls for a broader understanding of tornado risk.

Tornadoes in Australia: are we 
prepared?

Victoria MacLean1

Dr Yetta Gurtner1

1. James Cook University, 
Townsville, Queensland.

 

Damage caused by the tornado in Axe Creek, Victoria 
(12 km southeast Bendigo), 29 June 2019. 
Image: Dean Scarbosa
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Given that tornadic events in Australia are still considered 
relatively uncommon, research on this topic remains emergent 
(Allen 2012; Allen & Allen 2016; Allen et al. 2021; Kounkou, 
Mills & Timbal 2009; Henderson et al. 2012). A review of the 
academic literature indicates an emphasis on climatological and 
meteorological content rather than the actual risk to people and 
communities. In contrast, local media reports and associated 
commentary has been dominated by images and statistics 
regarding the social and economic costs of such events. With the 
increasing levels of human exposure and destructive effects of 
recent tornadoes in the USA, researchers there have begun to 
explore broader issues of individual and community vulnerability, 
communication, warning advice and behavioural responses 
(Demuth et al. 2007, Schumacher et al. 2010, Ashley & Strader 
2016, Demuth 2018, Broomell et al. 2020). Effective risk reduction 
and disaster management for tornadoes in Australia requires a 
greater emphasis on the social aspects of the hazard risk.

Gauging understanding and 
awareness of tornadoes
As current levels of knowledge of tornadoes in Australia appears 
low, a research project ‘Tornadoes in Australia: Increasing the 
awareness and addressing the gaps in disaster risk management’ 
is underway at the Centre for Disaster Studies at James Cook 
University. A literature review was conducted for the study 
that showed there was no systematic baseline data regarding 
community awareness and understanding of tornadoes in 
Australia. Additionally, there was inconsistent information 
regarding appropriate weather warnings for tornadoes and 
related emergency response advice. The research methodology 
for this project was developed to explore the risk perspectives of 
the 3 key stakeholder groups – the general public, contemporary 
weather forecasters and emergency management professionals. 

The first phase of this project was to understand general levels 
of tornado experience, knowledge and disaster preparedness 

throughout Australia. A survey was developed using the 
Survey Monkey software platform and made available online in 
December 2020. The survey was disseminated using invitations 
and links to the survey to identified, relevant Australian weather 
and hazard-based groups and individuals via social media, email 
and LinkedIn. Respondents had to be residents of Australia and 
aged 18 years or older to participate. The survey comprised 33 
questions divided into 4 categories of demographic information, 
tornado experience and knowledge, weather warnings and 
household preparedness and response. The online survey took 
approximately 7 minutes to answer. The survey was open for 16 
weeks and, at its close, had a 92% completion rate (n=255).

Ethics approval was received for this research (James Cook 
University Human Ethics Approval Number H8275).

Results
Over the 16 collective weeks of the survey, there were 224 
respondents with a nominated gender (75% female) and age 
bias (75% were aged 30–59). While each state and territory was 
represented in the results, the majority of participants came 
from New South Wales (37%) and Queensland (21.5%). Almost 
40% were employed in either a professional or a government 
position and greater than 95% of respondents had achieved a 
senior high school or trade certificate level education or above. 
One-quarter of survey respondents indicated they had personally 
experienced a tornado in Australia or overseas (based on the 
answers in the tornado knowledge and awareness section). 

A significant finding was a lack of consistent terminology usage 
(see figures 1 and 2). Common alternative words used to describe 
tornadoes included twister, willy-willy, dust devil, mini tornado 
and waterspout. Less common terms included gustnado, 
cock eyed bob and whirlwinds. Disturbingly, almost 50% of 
respondents indicated they had also heard tornadoes referred 
to as cyclones (n=111) or hurricanes. This misconception was 
mirrored in the open-end responses:

 

Figure 1: Word-cloud generated from tornado nomenclature 
provided by survey respondents.

 

Destruction caused by a tornado in Townsville, Queensland,  
20 March 2012.
Image: Yetta Gurtner
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My understanding is that a tornado is the same as a Cyclone. 
Respondent #22

I hope this is actually referring to an actual tornado 
(American in my belief), as I have not answered correctly IF 
this term is being used to replace my understanding of the 
word ‘cyclone’; as everyone knows this is our common term 
for such weather events in Australia. 
Respondent #50

In terms of understanding the hazard characteristics and risk 
potential of tornadoes, general knowledge was good, although 
75% of respondents significantly under-estimated the frequency 
as less than 20 events per year and 9 people indicated that 
tornadoes did not occur in Australia at all.

For questions related to daily weather conditions and forecasts, 
most respondents indicated that they liked to keep up-to-date. 
Only 11 respondents indicated that they had limited or no 
interest in forecasts. Information on weather conditions and 
forecasts was primarily sourced via apps on smart phones and 
via the internet. Although respondents viewed the accuracy 
of official weather warnings with a degree of uncertainty, the 
Bureau of Meteorology was identified as the main source of 
this information. When it came to understanding the official 
terminology used by meteorologists, 55% of respondents rated 
themselves as ‘somewhat confident’, with 20% unsure of the 
difference between a weather ‘watch’ and a ‘warning’. One-
third of respondents (n=75) indicated they had heard or seen a 
warning for a potential tornado in Australia.

Although tornadoes are not the only weather-based hazard 
experienced in Australia, 17% of respondents did not know 
where to source relevant information on local weather hazards 
or how to prepare for an event. Over half (58%) indicated they 
did know where to find information or advice on preparing for a 
tornado. In contrast, if a local tornado event occurred without 
notice or warning, only one-third (35%) were confident they had 
the knowledge to protect themselves. For household disaster 
preparedness, 25% were unsure or did not believe they could 
be self-sufficient for 3 days (in terms of provisions and supplies). 
Open-ended responses indicated that better information, 
education and specific tornado warnings are needed.

Australians tend to think tornadoes don’t occur here. More 
information needs to be made available to educate people 
of how to react in the event of a tornado. Better warnings 
need to be provided like we get for severe winds, rain and 
fires, SMS is extremely effective.
Respondent #88

One of the main issues I see is a lack of education about 
severe weather. Most people have very little understanding 
about tornado events in Australia and are even dismissive 
of it. When events do occur, they are often not reported 
seriously and terms like ‘mini tornado’ or ‘mini cyclone’ 
are broadcast. This downplays the serious threat that 
tornadoes pose and leads to common beliefs that only mini-
sized ones happen here.
Respondent #222
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Figure 2: Alternate terms survey respondents associated with tornadoes.
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Discussion
Based on the survey data, it is evident that while most 
respondents were familiar with tornadoes, there is significant 
variability, and even confusion, in the terminology used in 
Australia. Lack of clear, consistent messages undermines 
effective communication of the hazard and risk. Frequently used 
alternative terms such as willy-willy, dust devil and mini tornado 
can distort community perceptions regarding the size and 
destructive capacity of an event. Misconceptions that tornadoes 
are the same as cyclones and hurricanes may lead to a belief 
that they there is additional time to prepare. It is important that 
government, meteorologists, emergency planners and the media 
use the term ‘tornado’ consistently when discussing weather 
systems and events that fit those hazard parameters.

Beyond a consensus on the use of the term ‘tornado’, the survey 
highlighted a need for better community weather and hazard 
education. Although relatively uncommon, tornadoes are a 
genuine threat and people should be adequately prepared for all 
relevant disaster risks. Based on this study so far, the subsequent 
phases of this research project will involve weather forecasters 
and emergency management personnel to help assess current 
knowledge, practice and capacity to enhance community-
focused risk reduction approaches. 

Conclusion
While this research has limited scope and representativeness, 
the information provides a good baseline to gauge community 
risk perceptions and preparedness. Effective risk reduction 
necessitates an awareness and understanding of the hazard risks 
and the appropriate response behaviours. As evidenced during 
the summer of 2021–22, tornadoes have significant destructive 
potential. With population increases and urban expansion, 
levels of tornado-hazard exposure and risk are likely to escalate. 
Disaster risk management in Australia is considered a shared 
responsibility. Consequently, this research and its subsequent 
phases will assess and identify the gaps in knowledge and 
preparedness for tornadoes.
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Abstract
Levees are used in Australia and 
across the world as a structural means 
to reduce flood risks. However, people 
protected by levees can develop a 
false sense of security believing that 
the levee is fail-proof or might only 
fail in extreme flood events. This 
optimism can lower flood preparedness 
levels and lead to increased urban 
development in flood-prone areas. 
This can magnify flood risk behind 
the levee—a phenomenon known as 
the ‘levee paradox’ or ‘levee effect’. 
This article analyses the results of a 
community survey conducted with 
residents and businesses located 
behind the levees in Launceston, 
Tasmania. The survey revealed a 
widespread low level of flood-risk 
awareness and elevated optimism 
about the protection afforded by the 
levee system. However, there were 
no significant and direct relationships 
between the possible levee paradox 
causal factors and the low levels 
of preparedness identified. This 
does not rule out the levee paradox, 
as more complex psychological 
interrelationships could be involved. 
Emergency management planning 
should consider the high proportion 
of people (over one-third) who stated 
they would require assistance during 
a flood in the Launceston levee-
protected areas. 

Introduction 
The NSW State Emergency Service (2022) defines a 
levee as ‘…a man-made structure built to contain, 
control or divert the flow of water in order to 
provide protection to towns and/or agricultural 
land from flooding’. A levee is a structural flood 
mitigation option used to reduce the exposure 
of the community to flood hazard. It is one of 
a suite of flood-risk management options used 
across Australia (Australian Institute for Disaster 
Resilience [AIDR] 2017) and elsewhere in the world.

According to Managing the Floodplain: A Guide to 
Best Practice in Flood Risk Management in Australia 
handbook (AIDR 2017), levees have a ‘high’ 
ability to address flood risks in existing and new 
development areas. The guide states:

For events up to their design flood, levees 
can provide significant reductions in damage 
and allow communities to function during 
long-duration floods, provided the structural 
integrity of the levee is not compromised. 
(AIDR 2017)

However, the handbook acknowledges that:

…measures such as house raising and levees 
reduce risk to property but are known to 
have an adverse impact on perceived risk 
to life because people incorrectly assume 
that property protection measures have 
eliminated flood risk. (AIDR 2017, p.46). 

This can lead to the ‘levee paradox’ or ‘levee 
effect’ where community preparedness declines 
and urban development increases (Smith 2003) due 
to optimistic risk perception related to the levee 
protection. As a result, levee construction may, 
paradoxically, result in increased consequences if 
an extreme flood event occurs.

The existence of the levee paradox has critical 
implications for emergency management and land-
use planning. Emergency managers need to work 
with communities that may have an optimism bias 
related to flood risk provided by the levee and who 
will most likely display low levels of preparedness 
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and an unwillingness to respond to flood warnings (e.g. to 
evacuate). Land-use planning should rely on a well-documented 
risk assessment exercise, rather than on the way the community 
perceives such risk because of the levee’s protection.

There has been considerable research into the levee paradox 
and associated psychologies as scoped by Di Baldassarre and 
co-authors (2018). For example, De Marchi and Scolobig (2011) 
conducted social research with reference to 4 communities 
in north-eastern Italy. They found a widespread false sense of 
security induced by the presence of (often significant) flood-risk 
reduction works. Similarly, research by Ludy and Kondolf (2012) 
in the Sacramento Valley (USA), found that people protected by 
levees were not motivated to undertake private precautionary 
measures and, as such, were more vulnerable.

Multiple factors drive risk perception and the adoption of 
protection measures. According to Di Baldassarre and co-authors 
(2018), ‘This leads to dissimilar outcomes in different contexts’. 
For example, Botzen, Aerts and van den Bergh (2009) found 
that people in The Netherlands were mostly unaware of the 
protection level of their levees, even though such a protection 
level is extremely high. Direct flood experience has also been 
identified as a significant determinant of increased community 
risk perception (Wachinger et al. 2013).

Levees are widely used in Australia and there are 116 levees 
in NSW alone (NSW State Emergency Service 2022). However, 
there has been little social research conducted to examine the 
psychological effect of levees and if the levee paradox exists. 
One study was conducted by Gissing and co-authors (2018) in 
Lismore, NSW. For this research, a telephone survey of business 
owners in the Lismore central business district was conducted 
resulting in 50 responses from a total of approximately 400 
businesses. Evidence of the levee paradox was found:

The construction of the levee in 2005 has had some 
impact on the perception of flood risk. This is evidenced 
by the number of respondents who believed the levee 
provides more protection than is allowed for in its design. 
In addition, respondents believed it is now less important 
to be prepared for floods than prior to the construction of 
the levee. (Gissing et al. 2018) 

In 2021, a survey was undertaken in Launceston as part of a 
risk-based study to determine appropriate flood development 
controls and strategic land-use planning. This article analyses the 
results of that survey conducted with residents and businesses 
behind the levees in the city. While the survey was primarily 
designed to collect input data for a flood-risk assessment and 
mapping exercise, its results provide a unique dataset to gain 
insight into the psychological effects of the levees and if a levee 
paradox exists, at least from a social perspective.

Launceston levees
Launceston is Tasmania’s most populous municipality and has been 
recognised as a flood-prone area since a major inundation in 1828. 
It has experienced 36 significant floods since records began, with 
the 1929 flood considered to be the worst (Fullard 2013).

This flood risk is primarily due to the location and topography of 
Launceston’s lower suburbs, Inveresk and Invermay, which are 
located at the confluence of the North Esk, South Esk and Tamar 
rivers (Atkins & Vince 2009). 

Ways to protect Launceston from flooding were considered 
following the 1929 flood. In 1955, the Launceston Flood 
Protection Authority was established to progress this work. 
Construction commenced on a levee system in the mid-1960s 
with the project funded by the City of Launceston Council and 
the Tasmanian Government. A new Launceston Flood Authority 
was established in 2008 to design, construct and maintain 
existing and new flood levees. 

Currently, there are approximately 3,000 residential and 
commercial properties protected by the levee system (Figure 1).

Modelling shows that the levee system would be overtopped in a 
0.5% Annual Exceedance Probability (AEP) or 1-in-200-year flood 
(BMT 2019). However, due to climate change, by 2050 it would be 
overtopped in a 1% AEP or 1-in-100-year flood (BMT 2019).

Methodology
A community survey was designed to assess levels of community 
resilience to floods in Launceston’s levee-protected areas. 
Questions were prepared to investigate 4 indicators:
 · Risk awareness and perception: These questions assessed 

if people had a correct understanding of their flood risk. 
Therefore, they focused on respondent perceptions of 
whether their home or business could flood and the extent of 
protection provided by the levee system.

 · Capability to absorb the impacts of flooding (i.e. 
tolerability): These questions involved a self-assessment by 
respondents to assess the extent to which they thought they 
could handle a flood on their property without long-term, 
intolerable consequences. 

 

Floodwaters from the South Esk River enter the kanamluka / River 
Tamar estuary on 8 June 2016.
Image: City of Launceston Council
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 · Preparedness: These questions assessed the preparedness 
of businesses and households for flooding to identify ways 
in which residual flood risks are managed at the property 
level. The questions focused on whether there was a flood 
insurance policy for the property and if a flood emergency 
plan existed. 

 · Emergency management and social capital: These questions 
required respondents to self-assess their capability to 
effectively respond to a flood emergency. Questions assessed 
if the respondent would require assistance, whether they 
had somewhere to evacuate to, how well they could keep 
themselves safe and whether they would help others during 
a flood. 

The survey was mailed to all residential and commercial 
addresses in the levee-protected areas of Launceston. 
Respondents could submit their completed survey by return 
post, email or online.

The research was conducted in line with the principles in the 
National Statement on Ethical Conduct in Human Research 
(National Health and Medical Research Council 2015).

Results
A total of 540 responses were received, a response rate of 
approximately 19%. Figure 2 provides a summary of the property 
occupation background (residential vs business, owner vs renter) 
of the respondents.

Risk awareness and perception
The survey indicated that 57% of respondents from the levee-
protected areas were aware that riverine flood waters could 
enter their yard or driveway, while 39% believed that they could 

not. Similarly, 53% of respondents were aware that the flood 
waters could enter their home or business, while 42% believed 
they could not (approximately 4% were unsure). 

Interestingly, businesses were more aware of the risk of flooding 
than occupants of residential properties. Only 48% of respondents 
for residential properties thought that their home could be at 
risk of flooding, whereas 70% of respondents for businesses 
were aware that their business could flood. A chi-square test was 
performed to test the relationship between property type and 
occupant awareness of the flood risk to the building. The test of 
independence showed that there was a significant relationship 
between the 2 variables, χ2 (2, N=474) = 15.8, p<.001. 

The survey revealed a widespread ‘optimism bias’ in the 
perceptions of respondents regarding the extent of flood 
protection afforded by the levees. Respondents underestimated 
the residual flood risk by overestimating the protection provided 
by the levees. Only 15% of respondents identified the correct 
level of levee protection, while 63% thought the levees provided 
protection in floods above the level that they would be overtopped 
(8% thought that the levee provided protection in all floods). 

Respondents who knew that their yard could flood were twice 
as likely to correctly identify the protection of the levees as 
respondents who thought their yard could not flood or were 
unsure. A chi-square test was performed to test the relationship 
between whether a respondent was aware that floodwaters 
could enter their yard or driveway and whether they correctly 
identified the extent of levee protection. The relationship was 
found to be significant, χ2 (1, N=468)=9.29, p=.002. However, even 
among those who knew the flood risk to their yard, awareness 
of the protection provided by the levees was low, with only 19% 
correctly identifying the extent. Similarly, respondents who knew 

Study Area
Study Area Levees Cadastre  

Figure 1: Levees in Launceston currently protect 3,000 residential 
and commercial properties.

Residential, owned Residential, rented

Business, owned Business, rented Blank

63.7%
12.9%

16.7%

6.3%

0.4%

Property occupation type

 

Figure 2: Property occupation type of survey respondents.
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the flood risk to their home or business, were twice as likely to 
correctly identify the levees’ flood protection, although among 
this group, only 20% correctly identified the extent of levee 
protection.

Residents who rented their homes were particularly unaware of 
their property’s flood risk, with only 10% correctly identifying the 
flood risk and 44% indicating that they were unsure of the extent 
of flood protection afforded by the levee system.

Flood tolerability 
Figure 3 shows that respondents generally had a low tolerance 
for floodwaters entering their property. Sixty-eight per cent of 
respondents indicated that they would not tolerate floodwaters 
entering their home or business (i.e. above-floor flooding), while 
12% indicated they would cautiously tolerate such an event and 
only 4% believed they could tolerate it. 

A chi-square test was performed that showed the respondents 
who believe that floodwater could enter their home or business 
are less likely to think they can tolerate the floodwaters than those 
who believe their building cannot flood, χ2 (4, N=439)=31.9, p<.001.

Community preparedness
Two aspects of flood preparedness were measured in the survey 
being:
 · uptake of flood insurance

 · preparation of a written flood emergency plan (with 
related knowledge of evacuation routes and preparation 
of emergency kits) as encouraged by the State Emergency 
Service (State Emergency Service Tasmania 2022).

Flood insurance is an accepted preparedness indicator, offering 
the transfer of a risk from one party to another for the payment 
of a premium (Surminski & Thieken 2017). Its adoption in Australia 
is contingent on factors including affordability, risk perception and 
perceived social expectations (Lo 2013). 

The survey showed that the uptake of flood insurance was 
generally low in the levee-protected areas of Launceston, with 
41% of respondents indicating they had an insurance policy for 
their property, 29% indicating that they did not and 27% were 
unsure. This level of uptake of flood insurance in the Launceston 
levee-protected areas is far lower than Australia’s national 
average, which is 93% (Insurance Council of Australia 2016). 
However, most respondents (80%) were aware of flood insurance.

Even fewer respondents (11%) indicated that they had a written 
flood emergency plan for their property. While only 8% of 
residential properties surveyed had a written flood emergency 
plan, 21% of businesses had a plan. Awareness of flooding, risk 
perception and length of occupancy do not appear to be by 
themselves causes of this low level of preparedness.

Chi-square tests conducted to test potential relationships 
between awareness of whether the house or building could flood 
and flood insurance uptake, and with written plan preparation 
indicate that the relationships are not statistically significant at 
p<.05 (χ2 (2, N=451)=1.18, p=.55 and χ2 (2, N=451)=5.34, p=.069, 
respectively).

Similarly, chi-square tests of the relationship between 
perceptions of the extent of flood protection from the levee and 
flood preparedness suggest that the data do not provide strong 
evidence for a significant relationship. There was also no strong 
statistical relationship between property occupation length (and 
indirectly flood experience) and the preparedness behaviours.

Emergency management and social capital
Approximately 35% of respondents indicated that they would 
require assistance from others during a flood. Many stated that 
they require assistance due to limited mobility related to age, ill 
health or disability, while others lived alone and do not drive or 
do not have access to transport. Ironically, when asked to rate 
their ability to keep themselves safe, only 6% of respondents 
rated their ability as ‘not good’ and 3% as ‘poor’. 

The most pressing concern among these respondents was that 
they would require assistance for evacuation, but many were 
also worried they would need help evacuating their pets. Several 
other forms of assistance were identified including assistance 
in securing property (by sandbagging, removing items or raising 
items), the provision of accommodation and food, assistance in 
clean-up following the flood and emotional support.

Many respondents indicated that they would rely on assistance 
from the community, including friends, family and neighbours. 
Several, particularly those who stated they had no family or 

 

The Invermay Levee in Launceston.
Image: City of Launceston Council
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 Figure 3: The tolerability to property flooding by respondents.
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friends nearby, expected that they would require assistance 
from the State Emergency Service, the local council or other 
emergency services and some indicated they would need 
assistance from the National Disability Insurance Scheme or 
insurance companies in flood recovery. 

A smaller proportion of business respondents (27%) indicated 
they would require assistance during a flood. The most common 
form of assistance was moving inventory and equipment, 
followed by assistance with sandbagging and with clean-up post-
flood. Business respondents indicated they would rely on local 
authorities for assistance, such as the State Emergency Service, 
the City of Launceston Council and other emergency services. 
Some business respondents indicated that they would need 
help from staff. The reliance on family and friends was far less 
pronounced than among residential respondents. 

Respondents were more likely to rate their ability to cope with 
a flood as ‘excellent’ if they believed that the levees would 
protect them in all floods. A chi-square test found a significant 
relationship at p<.05 between a respondent’s self-rating and 
whether they believed there was a residual flood risk despite the 
levees, χ2 (5, N=371)=14.5, p=.013. Respondents who thought 
that the levees afforded protection from all flood events were 
more likely to rate their ability to keep themselves safe as either 
‘excellent’ (45%) or ‘poor’ (8%) than respondents who thought 
there was a residual flood risk (‘excellent’, 27%; ‘poor’, 2%).

This research suggests that social capital levels are high in the 
levee-protected areas of Launceston, with 83% of respondents 
indicating that they would help others in a flood. Of concern, 
this includes 33% of respondents who indicated that they would 
require assistance during a flood. It is likely that the responses to 
the question about helping others reflects more of a willingness 
to do so and not necessarily a capability to do so.

Many respondents indicated they would act as first responders 
to help neighbours, particularly to help elderly people or other 
neighbours with low mobility. Respondents also indicated 
they would help their friends, family, tenants, children, people 
in distress, people with no transport, local residents, local 
businesses and strangers. Numerous respondents said they would 
help anyone who needed it. The main activities that respondents 
indicated they would assist others with were evacuation, 
including providing transport and assisting in the evacuation of 
pets, and with moving items, furniture and business inventory or 
equipment. Several respondents stated they would arrange, pay 
or provide accommodation for others or they would provide food 
and would help with clean-up after the flood.

Discussion
Although there was a widespread low level of flood-risk 
awareness and elevated optimism towards the protection 
afforded by the levee system, there were no significant direct 
relationships between these potential levee paradox causal 
factors and the low levels of preparedness that were tested. 
Although previous flood experience was not directly tested as a 
causal factor, length of occupancy was tested and found to not 
be a contributing factor to the low preparedness levels.

This analysis does not rule out potentially detrimental effects 
of psychological perspectives towards the levee system. 
The hallmarks of the levee paradox are in place with low 
preparedness levels and an overriding high-coping appraisal 
and perceived self-efficacy, even though many people are highly 
vulnerable (e.g. older adults, people with disability) and would 
require some type of assistance including from emergency 
services. 

Research shows that there is a complex interrelationship or 
nesting of determinants of flood preparedness (Grothmann & 
Reusswig 2006; Lindell & Perry 2004; McIvor, Paton & Johnston 
2009). From the survey, there was a strong relationship between 
awareness of flood risk and correct perception of the levee 
protection. There could be a cumulative effect of these and other 
factors influencing the low preparedness levels including the 
demographics of the study area (e.g. older age population). 

The survey was designed to provide input to risk assessment 
mapping and only 2 preparedness indicators were tested, which 
limits the ability to determine a local levee paradox. Further 
research is required to examine other indicators (for example, 
knowledge of evacuation routes, preparation of emergency 
kits, willingness to raise items before a flood) to ascertain if 
preparedness is low. 

The levels of flood land-use planning controls can also influence 
preparedness levels. Planning controls communicate flood risk 
to landholders (Grech 2011) and, possibly, the current land-use 
planning regime contributes to the low preparedness levels. The 
communication of flood risk through land-use planning should 
be improved as a result of the risk-based approach used in the 
study.

Local emergency management organisations can help raise 
preparedness levels through ongoing community flood education 
programs (Dufty 2020). The importance of flood insurance and 
having a written flood preparedness plan should be stressed 
as well as other aspects of preparedness such as evacuation 
planning and having a property emergency kit. For businesses, 
continuity planning that includes flood emergency planning 
should be promoted.

Emergency management planning should consider the high 
proportion of people (over one-third) that require assistance 
in the Launceston levee-protected areas. Many of these 
people say they will depend on emergency services for this 
assistance. Most people will not tolerate flooding and could be 
highly anxious if the levee system was compromised. The high 
number of community members who say they will assist others, 
including vulnerable people, should be harnessed in emergency 
management planning.

Conclusion
This research gives insight into the psychological 
interrelationships related to living behind the levees in 
Launceston. Although a strong and direct relationship was not 
identified between some of the potential determinants of the 
levee paradox, the low levels of preparedness identified should 



 R E P O RT

© 2022 Australian Institute for Disaster Resilience34

be addressed. Emergency management planning should also 
consider the high levels of vulnerable people in the area.

The research was designed to provide input to a flood-
risk assessment to determine appropriate future land-use 
development controls and was limited in testing a range of 
preparedness indicators and, thus, the possibility of a levee 
paradox. However, it does give insight into risk perceptions, 
tolerability and proposed response behaviours of those living and 
working behind the Launceston levee system and will be useful 
to emergency managers.

The possible adverse psychological effects of levees should be 
researched in Launceston as well as other highly flood-prone 
areas in Australia. With several hundred levees across the nation, 
there seems little understanding of how and why people prepare 
and respond to flooding if the local levee overtops or fails. 
Levee compromise is a form of dam break and can cause slow 
onset riverine flooding that converts to flash flooding as water 
rushes through adjacent settlements. The little warning time and 
consequences for people who are poorly prepared can lead to 
perilous situations. 
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Abstract
The Wellington region in Aotearoa 
New Zealand experiences regular 
earthquakes and is vulnerable to 
potentially lengthy outages of 
wastewater and road networks. 
Recognising this, a collaborative project 
was conducted between scientists 
and Wellington’s water network 
management company, emergency 
management body and regional public 
health authority to create a coherent 
emergency sanitation plan for a major 
wastewater system failure. This work 
built on a foundation of research and 
a pilot study previously carried out in 
the region on emergency sanitation. 
Workshops with project participants 
created a plan to provide communities 
and responders with clearly defined 
roles and responsibilities. The result is a 
plan that acknowledges constraints of 
provision but enables stakeholders and 
communities to take preparatory steps 
for, and respond to, sanitation outage 
events. The plan includes an important 
infographic about emergency sanitation 
options as well as what utility and 
healthcare organisations will do in the 
event of the plan’s activation. 

Introduction and context 
The Wellington region in New Zealand is crossed 
by many active faults, making it highly vulnerable 
to earthquakes (Wellington Region Emergency 
Management Office 2019). In the case of a 

rupture of the Wellington Fault, there would be 
considerable damage to the wastewater system in 
the region. Outages to the wastewater collection 
system could last 3 months and may exceed 2 years 
(Wellington Lifelines Group 2019) in the Wellington 
metropolitan area. This would cover the cities of 
Porirua, Upper Hutt, Lower Hutt and Wellington 
(see Figure 1), which, in 2022, have a combined 
population of approximately 440,000. 

The Wellington region has a variety of topographies 
including flat valley floors and hilly suburbs. The 
steeper topography, in close proximity to some major 
transport routes, means that road access around 
the region could be affected for days to months 
(Wellington Lifelines Group 2019). This would reduce 
the ability of emergency services organisations to 
respond to the earthquake and would also disrupt 
services such as refuse collection. While the valley 
floors are largely away from steeper ground that is 
exposed to landslides, they are highly vulnerable 
to liquefaction (Dellow, Perrin & Ries 2018). These 
factors influence the alternatives for emergency 
toilets as well as the ability to create a system in 
which waste (such as from chemical toilets and 
portable toilets) is collected from dwellings. 
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Figure 1: The Wellington region, New Zealand.
Source: Wellington Region Emergency Management Office 
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The region is host to a variety of living arrangements from 
timber-framed, stand-alone houses on private land, to multi-
storey apartment blocks, particularly in central Wellington City. 
Further, as for any population, there is a range of ages, capabilities, 
capacities and ethnicities in the community. This results in 
differing abilities to cope with and respond to an emergency event, 
including approaches to sanitation. It also affects people’s access 
to resources, both prior to and during, an emergency event. 

Stakeholder and organisational 
responsibilities 
Local councils of the region carry out the local government 
functions for the cities. Council-controlled organisations include 
Wellington Water (for the operation and maintenance of the 
water, wastewater and stormwater networks for council areas) 
and the Wellington Region Emergency Management Office 
(WREMO), which coordinates the Civil Defence and Emergency 
Management (CDEM) services on behalf of the 9 councils in the 
region. The councils are responsible for waste management in 
their areas, although solid waste operations are largely carried 
out by contractors. Regional Public Health is the public health 
unit for the greater Wellington region. The work of Regional 
Public Health includes public health information, working with 
CDEM and investigating disease outbreaks. Massey University has 
a campus in Wellington City with staff and students who study 
post-earthquake environmental health challenges and solutions. 

Creating an emergency sanitation plan 

Research and investigations
Recognising the potential for lengthy outages of wastewater 
and following experiences in the 2011 Christchurch earthquake 
response, Massey University and WREMO collaborated on a pilot 
of a ‘composting toilet’ to capture excreta. This approach uses 
the concept of separating the urine and faeces at the source 
using 2 buckets (now referred to as the ‘two-bucket’ system). 
This approach means that odours are minimised from the waste, 
the faeces decompose relatively quickly and the bacterial count 
drops rapidly within 2 months (Brenin et al. 2021a).

Stakeholder collaboration and engagement 
Massey University led a collaboration with Wellington Water, 
Regional Public Health, WREMO and the councils to understand 
the process of capture, containment, emptying and transport, 
treatment and disposal or re-use of excreta, if using the two-
bucket system. This led to the councils, WREMO, Wellington 
Water and Regional Public Health to conduct a project including 
a wider range of stakeholders to plan for emergency sanitation. 
Stakeholders were from the local Māori iwi (tribe) (Ngāti Toa) and 
managers and contractors of solid waste. 

Goal of the plan and levels of service 
The councils, Wellington Water and WREMO created a high-level 
goal and target levels of service for an emergency sanitation 
response: 

Goal: Minimising gastro outbreaks in the community following an 
emergency event. 

Target levels of service:

 · First 7 days - self-sufficiency by the community for sanitation 
needs. Until the wastewater networks are repaired - 
residents to dispose of wee and poo on their property. 

 · From day 8 - if the roads are available and all other systems 
operational (e.g. fuel supply), options 3 and 4 (as shown in 
Figure 3) will also be viable.

The target levels of service were created to support the outcomes 
of the plan and to highlight that emergency solutions are not solely 
for a single organisation to perform. Members of the community 
will need to be self-sufficient for the first 7 days following an event 
and adapt their sanitation practices in the weeks and months 
following until wastewater networks are repaired. 

Workshops 
Three workshops were conducted for this project. Details of the 
first workshop held in November 2019 are outlined by Breninand 
colleagues (2021b) and covered understanding the process 
of production, capture, collection and transport, treatment 
or disposal or re-use of wee and poo using a sanitation chain 
framework (Wirmer 2014). Figure 2 illustrates the sanitation 
chain. At this workshop there was also discussion about 
appropriate terminology and an agreement to avoid euphemisms 
in public messaging (and for the project). For this project, we 
decided to use the terms ‘wee’ and ‘poo’. 

The second workshop was in December 2020 and options for 
emergency sanitation were examined. At this workshop, the 
options identified at the first workshop were prioritised and 
a matrix was created (see Table 1). This matrix established 
the preferred emergency sanitation options that were taken 
forward and, importantly, excluded some options from further 
consideration. For example, chemical toilets and community 
portable toilets were excluded due to the difficulty of collecting 
and treating the waste after a major earthquake. The elements of 
the matrix, and each option overall, were graded:

 · green – for options considered acceptable by most 
stakeholders and technically feasible

 · amber - considered acceptable by some stakeholders and/or 
technical difficulties

 · red - for options that were technically unfeasible or were 
considered not acceptable to some stakeholder.

 

Figure 2: The sanitation chain.
Source: Wirmer (2014)
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Table 1: Emergency sanitation options. The emergency sanitation workshops assessed emergency sanitation options as follows:

Option Production and 
capture

Capture/ 
containment

Collection and 
transport Treatment Disposal or re-use Overall viability

Long-drop 
toilet

For those where land 
is suitable and can 
dig suitable holes 
(i.e. not on slopes, in 
liquefaction areas, 
near drinking water 
sources or where 
there is high ground 
water. 

Acceptable, but 
messaging on 
the covering of 
waste required, to 
minimise odour and 
to control vectors 
(flies).

None None None, but 
messaging/guidance 
on how to close-out 
holes would be 
required (i.e. fill the 
hole).

Culturally, this is 
the only acceptable 
option to Mana 
Whenua [Māori]. 

This option is viable, 
where land is 
available and where 
the land conditions 
allow.

Two-bucket 
toilet

Messaging and 
socialisation of this 
concept is required. 
Otherwise, viable. 

Organic additives 
(sawdust, mulch 
etc.) will lessen 
odour and improve 
the break-down of 
the solids.

Disposal to green-
area land (liquids) 
and disposal to 
wheelie-bins/waste 
bags OR a long-drop 
(solids).

Assume wheelie-
bins are collected in 
the normal waste-
disposal cycle, 
subject to road 
access.

Landfill or on-site. Landfill or on-site. Viable, where 
households have 
buckets and organic 
material. Collection 
by refuse collectors 
only viable when road 
access is open.

Bag in a 
toilet

Requires suitable 
bags. (Suitable for 
mobility impaired and 
apartments. ONLY 
short-term.)

Suitable, if ONLY 
poo is in the bag 
(see emptying and 
transport). 

Transport of poo 
bags largely viable. 
Wee bags not 
viable.

Landfill or on-site. Disposal of poo (in 
bags) at landfills 
largely acceptable.

Viable only where 
wee and poo are 
separated (i.e. only 
the bagged poo 
can be collected in 
suitable bags). 

Bag in a 
toilet for 
people with 
disability/
aged care

All dynamics are the 
same, as for ‘bag in 
a toilet’. However, 
this is considered the 
only one considered 
acceptable by the 
disability sector. 

Helper and transfer 
required in some 
cases.

At a workshop held on 30th April 2021, it was agreed with the 
solid waste contractor in attendance that bagged wee, and poo 
(in one bag) is acceptable in general refuse IF the wee is soaked 
up with suitable materials such as fine sawdust or gelling agent 
(Super-Absorbent Material).

Due to access issues 
this is the ONLY viable 
option for some 
people.

Chemical 
toilet

Requires procurement 
and delivery, at scale. 
Ergonomics are not 
ideal for some users. 
One per household 
is desirable, as each 
house would then take 
care of/maintain one 
toilet.

There would be 
difficulties for some 
in carrying used 
(heavy) toilets out 
to tanks on road. 
There is a potential 
for sloppage/
spillage. Assistance 
may be required for 
some community 
members.

Challenges of road 
access for emptying. 
A fleet of trucks 
would be required 
for this operation, 
at scale. It could suit 
an outage involving 
a few suburbs  
(i.e. not a region-
wide outage).

Concentrated 
effluent would 
have to be stored 
for drip-feeding 
into treatment 
plants. (This would 
not be an issue 
where treatment 
ponds are used for 
treatment  
(i.e. Wairarapa). 
depends on 
chemical used.) 

This option is 
only viable if: the 
procurement of 
the units is viable, 
transport access 
between home and 
treatment plant 
is possible, the 
treatment plant is 
functioning at high 
capacity and the 
chemicals used are 
acceptable. 

Community 
port-a-loo 
(as a 
long-term 
solution)

Unit is outside of 
house (poor safety). 
Multiple houses 
would use one unit, 
which often leads to 
units being poorly 
maintained. There 
is potential for 
vandalism. Windy 
Wellington – ohh!

Challenges of road 
access for emptying. 
Fleet of trucks 
required.

Concentrated 
effluent would have 
to be stored for 
drip-feeding into 
treatment plant. 
(Green, where 
there are ponds).

 This option is viable 
for small-scale 
(suburb or part of 
a suburb) short-
term outages, so 
is therefore not 
considered further in 
this planning (which 
is focused on longer-
term outages). 
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The third workshop was held in April 2021 and identified the 
emergency sanitation options that would be taken forward 
for public information. Early drafts of this information were 
discussed and the final version became the ‘Don’t Flush’ 
infographic (Figure 3). The workshop focused on 2 objectives:
 · The end-to-end process from capture to disposal was discussed 

with managers and solid waste contractors. Options that 
required the collection and disposal of waste could only be 
activated if options were operationally feasible. For example, 
whether it would be acceptable to place bagged human waste 
into refuse bins and, if so, how this should be done. 

 · The practical and cultural implications for end-users. For 
example, the option of digging a long-drop toilet (up to 1m 
deep) in the land at a house appeared, at first consideration, 
to be a relatively simple task. However, it requires suitable 
land, digging implements and a suitable seating or crouching 
arrangement. 

This workshop highlighted the need to consider these aspects 
and the actions to be taken forward in following work. Māori 
representatives guided the cultural aspects of the plan. 

The workshop also highlighted that some people would likely 
be unable to use a two-bucket solution (e.g. people with weight 
or mobility issues). Input from disability sector representatives 
was that people with limited mobility would need to use their 

regular toilet facilities that include handrails. Their preferred 
option would be to use a conventional pedestal toilet, placing 
a bag within the toilet bowl along with drying material such as 
sawdust or the super-absorbent material used in nappies. This 
option would be discouraged for the general population because 
of anticipated difficulties with sourcing of the bags and drying 
material, disposal of the resulting waste and potential for spillage 
and mess. 

‘Don’t Flush’
The options for emergency sanitation, as agreed at the third 
workshop, were translated into an infographic (Figure 3) showing 
the emergency sanitation options. The infographic is a key output 
of this project as it informs the waste-disposal operators and 
people in communities about what an emergency sanitation 
activation entails. It was created to direct people to use options 
1 and 2 (disposal on-site) wherever possible and minimise use of 
options 3 and 4, which require disposal off-site. 

Next steps

Public education
The third workshop identified that further public information and 
education must include:
 · why the options were taken and why some options were not 

taken
 · the items that can be purchased pre-event to enable good 

sanitation practices in an emergency
 · suggestions on how to build a functional long-drop toilet. 

This work will be led by WREMO and will provide reasons why 
some options were not taken to help address expectations by 
members of the public that portable toilets and chemical toilets 
(as provided in Christchurch following the 2011 earthquake) will 
be provided in Wellington. 

Procurement and marketing - a public-private 
partnership 
In 2012, WREMO established a public-private partnership to 
enable people to purchase 200-litre emergency water tanks at an 
affordable price for $100 (a saving of $165). This has generated 
sales of more than 24,000 water tanks so far (2021) and resulted 
in nearly 5 million litres of water stored at homes around the 
region at minimal cost to the ratepayer or taxpayer.

WREMO and Wellington Water worked on a similar approach 
to improve people’s capacity to manage sanitation after an 
earthquake by promoting the two-bucket approach for toilets. 
With administrative support from the Greater Wellington Regional 
Council, a supplier of a two-bucket kit will be supplied as a 
package comprising a pair of 20-litre buckets with lids, a small seat 
and ‘starter’ items including 2 toilet rolls and disinfectant wipes. 
WREMO will make this the focus of an annual campaign from 2023 
to help people understand how to manage waste through a range 
of options from digging a long-drop toilet, to using 2 buckets to 
modifying their toilet if they have physical challenges.

 

    

OPTION 1
Do you have an 
outdoor area 
where you can 
dig a hole up to 
1m* deep?

OPTION 2 
Do you have an 
outdoor area 
where you can dig 
a 50cm deep hole?

OPTION 3 
Do you have an 
outdoor green 
area where you 
cannot dig a hole?

If none of the 
above options 
are physically 
possible for you

The best solution for you will be to dig a long drop. 
Things you’ll need:

If you cannot dig deeper than 50cm in your garden you can 
use the the two-bucket system. It is important you keep your 
wees separate from your poos as it will help keep the smell 
down and make it safer. Your poos will go in the hole you’ve 

dug. Make sure period products go in the bin. 
Things you’ll need:

You can use the two-bucket system as above, but you’ll  
need to dispose of your poos differently. You’ll need to dispose  

of your poos every 3 days into your outdoor bin.

This option should only be used for those with mobility 
impairments. As a last resort you may place a sturdy plastic 
bag in your toilet. The bag must be big enough to cover the 

bowl to avoid spillage. Place some dry material in the bag to 
soak up your wees and poos. When you need to dispose of 

the bag, tie the top and put it in your outdoor bin. Make sure 
you clean your hands thoroughly.

Bucket one (wees): Bucket two (poos):

Where to dig:

Spade Soil or 
mulch

Soap/
disinfectant 

for hand 
washing

Toilet 
paper

Away from 
vegetable gardens 

or neighbour’s 
boundaries

Dig up to  
1m deep,  
30-40cm 

wide

Avoid waterways 
such as streams 

and rivers, as well 
as ground water

Soap/disinfectant 
for hand washing

Toilet paperSoil or mulchGlovesWater

•  Add 2-3cm of water  
to bucket before use

•  Don’t put toilet paper  
in this bucket

•  Empty daily into an area  
of your garden or other 
green space (dilute with 

water first)

•  Add layer of mulch to  
bucket before use

•  After each use, add a handful  
of mulch to cover your poos
•  Empty every 3 days into  

the hole you’ve dug 
•  Keep dry (reduce smell)

•  Menstrual cups should be 
emptied in this bucket

If these options aren’t suitable for your needs, you can reach out to your local Community Emergency Hub.  
Your neighbours might be able to help. Visit www.getprepared.nz/Hubs to find your local Community Emergency Hub. 

*www.health.govt.nz

Water

www.getprepared.nz/Hubs

For at least 30 days following an earthquake,  
you’ll need to manage your own poos and wees. 

 After a large Earthquake 
Don’t Flush!

The pipes that take your wastewater (wees and poos) away could 
be broken. Listen to the radio or visit WREMO.nz for updates.

 

Figure 3: 'Don't Flush' infographic.
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Ongoing engagement
Effective stakeholder engagement was integral to the creating 
of an emergency sanitation plan for the Wellington region. 
This engagement will have to continue to progress the public 
information and education work and to ensure that all parties are 
prepared to respond in the event of a major failure in the region’s 
water and sanitation systems. 

Conclusion
The Wellington region prepares for a major earthquake on the 
Wellington Fault because of the high-risk of prolonged damage 
to the region’s wastewater collection system. Target levels of 
service show that households will need to manage their own 
toilet waste on-site for at least a week. Beyond that time, viable 
emergency sanitation solutions have been developed that would 
be viable for households, giving special consideration to people 
within communities with extra physical or cultural needs. The 
emergency sanitation plan allows for physical features of the 
region (ground conditions, topography, likely availability [or 
not] of roads following a major earthquake) and cultural and 
social aspects (living arrangements such as house-dwellers and 
apartment dwellers) and the needs of those who may not be able 
use long-drop toilets or the 2-bucket kits.

The emergency sanitation solutions allow end-users to choose 
their preferred option, allowing for a range of behaviours, 
cultures and capacities. This work gives confidence that the 
options explored were appropriate and achievable for end-users 
and that a sound process was taken to consider the capture, 
containment and disposal options for waste. 

This progress has identified sanitation options during an emergency 
for the Wellington region. The next steps will involve informing 
the region’s communities about their options and making 
2-bucket kits easily available through a public-private partnership. 
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Introduction
Over the last 30 years, approches 
to community-based disaster risk 
mmanagement (CBDRM) in Australia 
have moved from the margins towards 
the mainstream of policy and practice. 
CBDRM is now understood to be an 
important pillar for building resilience 
to increasing risks. Compared with 
previous top-down, command-
and-control approaches, CBDRM 
orients disaster management around 
principles of community participation, 
ownership and capacity-building.1 This 
paper describes a locally led initiative 
in an outer-eastern Melbourne 
community that is helping residents 
recognise their bushfire risks and how 
to take action to mitigate them.

As bushfires raged in Australia during the summer 
of 2019–20, a resident in North Warrandyte 
(a suburb in Melbourne within the Nillumbik 
Shire) with a long interest in bushfire safety, was 
surprised to learn that 30% of people affected by 
bushfire have no relevant insurance and 30% are 
under insured. North Warrandyte has experienced 
serious bushfires in the past and community 
bushfire safety seemed likely to be increasingly 
important in the face of climate change. Teaming 
up a with a friend who was a local Country Fire 
Authority (CFA) volunteer, the initial idea was to 
hold a community meeting to raise awareness 
of insurance and bushfire risk. However, the 
spread of COVID-19 made any public meetings 
impossible in the immediate future. The number 
of those interested in a local initiative to promote 
bushfire safety grew, including a local CFA Brigade 
Captain and an active Fireguard member. All the 
members of the group had experienced bushfire 
threats in the past. It became clear that funding 

for any meaningful initiative would be needed. 
The Chairman of Valley Community Services 
Limited—the community-based company which 
operates 5 Bendigo Bank Community Bank branches 
in Nillumbik Shire—was approached for advice and 
he became an enthusiastic supporter and a key 
participant. 

A not-for-profit incorporated association was 
established—Bushfire Resilience Incorporated 
(BRI)—complying with the requirements of 
Consumer Affairs Victoria. The purpose of the 
association was to ‘facilitate the provision of 
information about bushfires to the community’ 
thus raising residents’ awareness of bushfire 
risks and how to mitigate these. This was to be 
achieved by creating 5 free webinars for delivery 
during October and November of 2020 to address 
residents’ knowledge gaps. The ongoing financial 
support of Valley Community Financial Services 
Limited was integral. A local resident, also a 
volunteer in a CFA brigade and an employee of 
CFA District 14 in a community engagement role, 
provided his expertise and advice through the 
planning and delivery stages using CFA’s Zoom 
platform to present and record the 5 webinar 
sessions.

The 2020 webinar program
The team created webinars based on best-practice 
bushfire safety principles for household safety as 
described in fire service websites (e.g. Country 
Fire Authority2). The webinars were designed to 
present information that was relevant to the needs 
of residents, to raise awareness about risks and 
to be practical enough to motivate people to take 
action. The topics were chosen based on identified 
information that emergency services agencies 
did not cover sufficiently. For each topic, subject-
matter experts presented the webinar and they 
worked with the BRI team to create the format. 
The features of the 2020 webinar program are 
summarised in Table 1.

Community bushfire safety 
awareness: a community-led 
initiative progress report

Max Garner1
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Table 1: The 2020 webinar program details.

Date Topic Presenter Number of views Viewer satisfaction levels*

27 October How houses are 
destroyed by 
bushfire

Dr Justin Leonard, CSIRO 141 Overall session:

 · Excellent - 85%

 · Very good - 11%

Information relevance:

 · Excellent - 71%,

 · Very good - 21%

 5 November How to harden an 
existing house

Dr Justin Leonard, CSIRO 123 Overall session:

 · Excellent - 79%

 · Very good - 18%

Information relevance:

 · Excellent - 80%,

 · Very good - 18%

10 November Getting your 
insurance right

Denis Nelthorpe, Consumer Lawyer

Clare Cordingley, Insurance Council

Helda Sidaoui, Suncorp

Georgina Dirks, IAG

84 Overall session:

 · Excellent - 68%

 · Very good - 28%

Information relevance:

 · Excellent - 70%

 · Very good - 26%

19 November Understanding 
rebuilding

Rosa Zouzoulas and Renae Ahern, Nillumbik Shire 
Council

Julie Bowyer, Cardinia Shire Council

John Ginivan, Strategic Planner

Mark Holland, Country Fire Authority

Kevin Hazell, Bushfire Planning

Peter Collina, Victorian Building Authority

93 Overall session:

 · Excellent - 50%

 · Very good - 31%

Information relevance:

 · Excellent - 59%

 · Very good - 33%

26 November Make better 
decisions about 
bushfire risk in our 
changing climate

Kevin Tolhurst AM, University of Melbourne

Michael Vermeulen, Country Fire Authority

80 Overall session:

 · Excellent - 82%

 · Very good - 17%

Information relevance:

 · Excellent - 82%

 · Very good - 13%

*Satisfaction level results were obtained via an online survey of viewers after each webinar and totals were collated at the end of the webinar series.

As a result of COVID-19 pandemic restrictions, there was a 
very short lead time and close spacing of the webinars. This 
also affected the time available to publicise the program and 
generate community interest. Understanding this, the CFA 
contacted local Fireguard groups, Facebook posts were sent to 
local community groups and special interest groups, posters 
were displayed in post offices and stores and emails were sent 
to interested residents via the networks of the organising team. 
People interested registered to attend the webinars via the BRI 
website. While this restriction may have limited access, available 
resources did not allow additional alternative ways to register.

Audience engagement was an aim of the webinar format. 
Registrants were sent an online, pre-webinar survey to 
assess their current knowledge of bushfire danger and safety, 
and what, if any, plans and preparations they had made or 
intended to make. They could also submit questions before the 
webinar. A post-webinar survey was sent to collect qualitative 
information about the topic and viewer’s changes in knowledge 
and motivations to take action. In addition, viewer polls were 
conducted during each webinar. The evening webinars ran for 
90 minutes and comprised either 2 presentations of around 
20 minutes or a combination of presentation and/or panel 
discussions with 30–40 minutes of question-and-answer time.
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The average viewing audience across the 5 webinars was 104. 
Survey response rates from viewers were encouraging:
 · 39% responded to the pre-webinar survey
 · 55% responded to the post-webinar feedback survey and 

48% described what, for them, were the most useful parts of 
the webinars.

Feedback about the program was very encouraging:
 · 89% rated the question-and-answer sessions as ‘Excellent’ or 

‘Very good’
 · 95% rated the overall sessions as ‘Excellent’ or ‘Very good’
 · 96% reported that the information provided was relevant
 · 97% indicated that they were ‘Very likely’ or ‘Likely’ to 

participate in future events.

The second webinar was about ‘hardening’ an existing house 
against bushfire attack. Viewers were asked whether they 
would take actions to reduce their risk. Of significance, 92% of 
viewers responded to the post-webinar survey that they would 
take action (but were not asked to describe the detail of those 
intended actions). A total of 156 written suggestions for future 
webinar topics were provided.

The 2021 webinar program
A comprehensive review of the 2020 webinar series identified 
issues and improvements. In response, the website and the 
webinar registration process were revamped, including:
 · uploading webinar recordings within 10 days following the 

webinar
 · establishing a Vimeo account to enable recordings to be 

viewed from the website without being interrupted by 
advertisements

 · providing a survey platform that enabled a greater variety 
in the format of questions and a easier and quicker way to 
analyse results.

A wide-reaching community engagement process was needed. 
The webinar format was reviewed and the use of panel 
discussions was preferred. The administration of the webinars 
was simplified and improved. A BRI logo was created for quick 
recognition. More sponsors were enlisted to provide funding 
for the enhanced program. The 5 webinars would be presented 
fortnightly rather than weekly to allow for greater viewer 
reflection time and, ideally, family discussion of each topic, and 
for the BRI team to take action and prepare.

The program was scheduled from July to mid-September to allow 
viewers to take any mitigation actions before the start of the 
2021–22 bushfire season.

The topics of the webinars were influenced by viewer suggestions 
from the 2020 series and by the experience of BRI team members. 
Topics were reviewed and discussed with subject-matter experts. 
Topics identified as important but not covered in fire agency 
material were given additional consideration. A promotion 
campaign was assisted by BRI's Nillumbik Community Directory 
that listed 300 community groups. Facebook and email were used 
extensively. Each organising team member used their personal 

email list and contacts were made with people representing local 
community groups. Personalised emails were sent to all councils 
in Victoria likely to face future bushfire threats, and to all elected 
members in Victoria of the Australian and Victorian parliaments. 
Face-to-face meetings were held with local government 
councillors and some local members of the state government. 
Posters were printed, however, wide distribution was affected by 
pandemic restrictions. The use of a pre-webinar survey (with a 
stronger emphasis on viewers to submit questions) to stimulate 
audience participation as well as the use of subject matter 
experts as presenters were retained. Table 2 provides a summary 
of the major features of the 2021 webinar program.

For the 2021 webinar program, registrations tripled to 1,300 and 
viewing audience numbers doubled to an average of 206 viewers 
per session. As at mid-June 2022, there have been 2,600 views 
of the webinar recordings on either the BRI Vimeo platform or 
YouTube.

Responses in the post-webinar surveys were very encouraging. 
More people responded to the pre-webinar survey than 
participated in the webinar (106%, up from 39% in 2020):
 · 60% responded to the post-webinar survey (up from 55% in 

2020)
 · 72% responded with details of their most informative parts of 

the webinars (up from 48% in 2020)
 · 78% responded by providing details of the actions they 

intended to take (not measured in 2020).

Respondents liked what was delivered:
 · 91% rated the overall sessions as Excellent or Very good  

(94% in 2020)
 · 90% rated the relevance of the overall sessions as Excellent 

or Very good (94% in 2020)
 · 99% said they were Very likely or Likely to participate in 

future events (97% in 2020)
 · 99% said they were Very likely or Likely to recommend the 

webinars to others (not measured in 2020)
 · 269 comments were received on the webinar topics and 

suggestions for future webinar topics 
 · 95% who indicated in their 2020 post-program survey that 

they were spurred to take action, reported that they had 
taken action.

The age profile of survey respondents was: 
 · 8% were aged 20–49 
 · 17% were aged 50–59 
 · 29% were aged 60–69 
 · 24% were aged 70–79
 · 3% were aged over 80. 

The relatively small percentage of viewers aged under 50 
years was noted. Anecdotal indications are that people within 
this demographic can be time poor. To increase the appeal to 
people in this age demographic, future program promotion will 
emphasise viewing the webinar recordings and associated videos 
at times of choice. 
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Table 2: The 2021 webinar program details.

Date Topic – All format is webinar Presenters Number of viewers Viewer satisfaction levels

21 July Reduce your house and 
property risk

Dr Justin Leonard, CSIRO 277 Overall session:

 · Excellent 43%

 · Very good 50%

Information relevance:

 · Excellent 66%

 · Very good 24%

4 August Get water ready: tanks, 
pumps and sprinklers

Dr Justin Leonard, CSIRO 216 Overall session:

 · Excellent 57%,

 · Very good 37%

Information relevance:

 · Excellent 66%

 · Very good 22%

19 August Your physical and 
emotional preparation

Dr Danielle Clode, Flinders University

Dr Rob Gordon OAM, Clinical Psychologist

Dr Jim McLennan, La Trobe University

184 Overall session:

 · Excellent 61%

 · Very good 30%

Information relevance:

 · Excellent 64%

 · Very good 25%

1 September Triggers to take action Dr Kevin Tolhurst AM, University of 
Melbourne

Dr Katharine Haynes, University of 
Wollongong

Dr Danille Clode, resident Smiths Gully Black 
Saturday 2009 and Adelaide Hills 2021

Dr Raphaele Blanchi, CSIRO

181 Overall session: 

 · Excellent 44%

 · Very good 48%

Information relevance:

 · Excellent 59%

 · Very good 32%

15 September Your sheltering options Dr Raphaele Blanchi, CSIRO

Dr Katharine Haynes, University of 
Wollongong

Dr Chloe Begg, Country Fire Authority

172 Overall session:

 · Excellent 23%

 · Very good 62%

Information relevance:

 · Excellent 47%

 · Very good 44%

Reflections for the 2022 webinar 
program
Five free webinars will be offered in 2022. The topics include 
how to assess risk, involving children in preparing family bushfire 
plans, vegetation, caring for horses and last-resort options. 
Short video clips of interviews with residents who have personal 
experiences caring for horses during a bushfire will be included.

The webinars presented have encouraged people to take 
responsibility for preparing their properties using best available 
scientific knowledge about managing bushfire risk. Webinars 
also emphasise that working with neighbours and joining 
neighbourhood or local bushfire safety interest groups builds 

confidence and capacity to reduce bushfire risk to residents. 
The webinars encourage people to know the broad risks 
associated with living in a bushfire-risk locality, which, in 
Victoria, is a Bushfire Management Overlay or Bushfire Prone 
Area. This information helps people understand their immediate 
vulnerabilities and the risks posed by their home’s location, 
design and state of maintenance.

Information presented by eminent researchers in the sector 
emphasises the gravity of decisions that must be made prior to 
a bushfire threat and the risks associated with the absence of a 
household bushfire survival plan. The presentations by experts 
provided essential information and the question-and-answer 
sessions explored many of the topics people are interested in.
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Feedback from viewers indicates that the webinars are a valuable 
tool for addressing bushfire preparedness. Recordings of 
previous webinars and other website content provide a valuable 
online resource into the future. Additional website content 
sourced from previous webinars is called ‘Bitesize BRI’ and 
features:
 · a searchable database for users to locate their topic of 

interest
 · 26 topic-specific videos with accompanying transcript files 

available for downloading
 · the presentation and/or panel discussions for each webinar 

available as a video and accompanying transcript files as well 
as the question-and-answer session transcript

 · the feedback provided by viewers for each webinar about the 
most informative parts and the proposed actions they will 
take as examples of how comments by a household can assist 
other households.

It is expected that locally relevant information, presented in an 
accessible form and easily found from a topic search, will provide 
benefit for all householders living with bushfire risk. The webinar 
recordings and additional website content can be used as a 
resource by fire agencies and community groups.

This is timely, given that the increasing intensification of fire 
conditions is set to collide with an expanding urban fringe 
population exposed to bushfire risk, as evidenced by the fact 
that ‘…the number of people residing in bushfire prone areas 
increasing by 111,000 in Victoria alone in the decade leading up 
to 2018’.3,4 

More information about BRI and its webinar program and 
resources is available at www.bushfireresilience.org.au.
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Abstract
Given New Zealand’s susceptibility 
to a range of natural hazards, 
reducing exposure is an important 
step towards strengthening 
community resilience and reducing 
potential social, environmental and 
economic consequences. Land-use 
planning has long been recognised 
as a contributor to achieving this 
goal. Focusing on earthquake 
hazards, this paper examines 
the evolution of risk reduction 
measures in local government 
land-use planning documents for 3 
earthquake-prone regions of New 
Zealand in 2000 and again in 2016. 
While some progress has been 
made in planning for earthquake 
hazards, overall the planning 
documents in these regions 
remain inadequate. As such, 
resilience from a land-use planning 
perspective has not significantly 
improved. This is surprising in the 
context of major seismic events in 
New Zealand over the last decade 
that have caused considerable 
damage and loss of life. Future 
anticipated changes to the planning 
systems in the country provide 
opportunities for improvements to 
be included in documentation.

Improving resilience: 
a longitudinal analysis 
of land-use policy and 
planning for earthquakes 
in Aotearoa New 
Zealand, 2000–16

Introduction

New Zealand’s tectonic setting
New Zealand is a long and narrow island nation that lies 
on the Pacific Ring of Fire, which makes it particularly 
susceptible to earthquakes. Approximately 90% of the 
world’s earthquakes and 81% of the largest earthquakes 
occur in this tectonic zone (Jang et al. 2016). Over 15,000 
earthquakes are recorded across New Zealand every year, 
although, on average, only 100–150 are strong enough to 
be felt (GNS Science n.d). Figure 1 shows the geographic 
variation of earthquake hazard across New Zealand as 
represented in the 2010 National Seismic Hazard Model. 

The Hikurangi Subduction Zone lies offshore to the east 
of the North Island and has the potential to generate 
magnitude 9 earthquakes and tsunami similar to the Great 
East Japan earthquake in 2011 (Power 2013). An Alpine 
Fault earthquake is also regarded as a future event of 
significance (Orchiston et al. 2018) and a large number of 
other known and unknown faults present threats (Stirling et 
al. 2012). Recent large earthquakes in New Zealand include 
the February 2011 earthquake in Christchurch that claimed 
185 lives (Potter et al. 2015), the 2013 Cook Strait/Seddon 
earthquakes (Doyle et al. 2018) and the 2016 Kaikōura 
earthquake that struck the upper South Island and lower 
North Island (Stevenson et al. 2017). It is vital that New 
Zealand be as prepared as possible for future earthquake 
events. It is not a question of if another will occur, but when. 

The vital role of land-use planning
Reducing risks from earthquakes can occur via land-use 
planning, engineering of buildings and other infrastructure 
and preparedness initiatives. The vital role of land-use 
planning in avoiding and mitigating natural hazards such as 
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earthquakes is well recognised, as it allows a mechanism by which 
to control the use and development of land areas identified as 
susceptible to the effects of earthquakes (Burby 1998, Berke & 
Smith 2009, Glavovic, Saunders & Becker 2010, Saunders & Becker 
2015). The Sendai Framework for Disaster Risk Reduction 2015-
2030 (UNISDR 2015) of which New Zealand is a signatory, highlights 
governance and risk reduction as priorities to improve resilience 
(Priority 2 and 3). Land-use planning is a key component of this.

As noted in Brody (2003), a high-quality land-use plan consists of 
3 equal components:

 · a strong factual basis
 · clearly identified goals
 · appropriate supporting policies. 

A land-use plan that successfully integrates these factors is 
important to avoid or mitigate the effects of natural hazards 
(Brody 2003). 

Land-use plans evolve over time in response to changing 
community needs, advances in scientific knowledge and learnings 
from experience of events (Brody 2003). While a number of 
studies have evaluated the quality of land-use plans for managing 
natural hazards within discrete timeframes (Berke et al. 1999, 
Berke & Godschalk 2009, Lyles, Berke & Smith 2014), longitudinal 
analyses of planning for natural hazard mitigation are scarce 
in the literature. This study examined patterns of change in 24 

land-use planning documents gathered from 3 earthquake-prone 
regions in 2000 and in 2016. The aim was to examine the evolving 
nature of disaster risk reduction approaches in local government 
land-use plans over time, with a focus on earthquake hazards 
(e.g. fault rupture, ground shaking, liquefaction). Of interest was 
whether the 2016 analysis would reflect heightened awareness 
prompted by the 2010–2012 Canterbury Earthquake Sequence 
that included the devastating 2011 Christchurch earthquake. This 
highlighted planning issues for hazards such as fault rupture and 
liquefaction (Saunders & Becker 2015). 

Overview of legislation to manage 
natural hazards

Resource Management Act 1991
While natural hazards are managed in New Zealand under a 
number of pieces of legislation (see Glavovic, Saunders & Becker 
2010, Saunders et al. 2020) the Resource Management Act 1991 
(RMA) is New Zealand’s principal environmental planning statute 
and provides the framework for land-use planning decision-
making. The purpose of the RMA is to ‘promote the sustainable 
management of natural and physical resources’ by ‘managing 
the use, development, and protection of natural and physical 
resources in a way, or at a rate, which enables people and 
communities to provide for their social, economic, and cultural 
wellbeing and for their health and safety’ (Resource Management 
Act 1991). With respect to hazards, the overall focus of the 
RMA is an ‘all hazards’ approach rather than being earthquake-
specific; similar to other legislation (e.g. the Civil Defence 
Emergency Management Act 2002). 

Governance is divided between central and local governments. 
Local government is further separated into 2 tiers, comprised of 
11 regional councils and 61 city or district councils with city and 
district councils collectively referred to as ‘territorial authorities’. 
In addition, there are 6 unitary authorities that are territorial 
authorities with regional council responsibilities. Regional council 
boundaries generally follow water catchment boundaries, while 
territorial boundaries are defined by identifying communities of 
interest. This has meant that, in some cases, territorial authority 
districts lie across more than one region. 

The RMA makes regional councils responsible for controlling the 
use of land to avoid or mitigate natural hazards. Regional Policy 
Statements are key documents in meeting this requirement as 
they identify the significant resource management issues for 
the region and the objectives, policies and methods (but not 
rules) to address them. The 67 territorial and unitary authorities 
(referred to collectively as ‘local authorities’) are responsible 
for the avoidance or mitigation of natural hazards by controlling 
the effects of the use of land. This is achieved by District Plans 
that identify local issues (including natural hazards) and set 
out the objectives, policies, methods and (unlike Regional 
Policy Statements) rules to address them, all of which are 
generally supported by assessment criteria. Regional Plans and 
District Plans must give effect to the relevant Regional Policy 
Statements and District Plans must be consistent with Regional 
Plans (plural since some local authorities straddle more than 

 

Figure 1: New Zealand’s earthquake hazard based on the 2010 
National Seismic Hazard Model showing Peak Ground Acceleration 
for 10% probability of exceedance in 50 years.
Source: GNS Science 



 R E S E A R C H

Australian Journal of Emergency Management Volume 37 No. 3 July  2022 47

one region). Under this structure, District Plans play a vital role 
in avoiding or mitigating the adverse effects of natural hazards 
at a local community level by controlling the subdivision, use 
and development of land. Planning provisions in Regional Policy 
Statements, Regional Plans and District Plans (collectively referred 
to as ‘land-use plans’) are required under the RMA to be reviewed 
every 10 years. 

The RMA does not prescribe how to manage natural hazards. This 
is in keeping with the principles of devolved power and effects-
based management that is largely devolved and left to the 
discretion of the territorial authority affected. This is providing 
that the overarching purpose of the RMA is met, namely, the 
sustainable management of natural and physical resources 
(Berke et al. 1999, Glavovic, Saunders & Becker 2010, Saunders 
& Glassey 2007). Thus, local authorities and communities 
have to understand, identify and manage their own risks. This 
means that a community’s exposure and vulnerability to natural 
hazard risk could reduce or increase over time in response to its 
interpretation of the RMA. Equally, adjacent communities (that 
face similar levels of exposure) could have vastly different levels 
of resilience and vulnerability depending on their approach to 
managing natural hazards. 

Local resilience measures of authorities influence the resilience 
and sustainability of adjoining districts and regions as the effects 
of natural hazard events have no regard for boundaries. This 
influence works through authorities' input into ‘broad resource 
networks through connections with suppliers and other key 
stakeholders of [their] environment’ which organisations 
access (Branicki, Steyer & Sullivan-Taylor 2016, p.1267). Such 
organisations include those in neighbouring communities as well as 
national organisations. This can be a blessing or a curse, depending 
on whether local authorities do a good job or a poor one. In reality, 
as Glavovic, Saunders and Becker (2010, p.682) note:

…in the absence of a recent threat or event, more 
immediate concerns tend to dominate the public agenda. 
Taking proactive measures to reduce hazard risks is thus 
accorded a low priority, and it seems as if communities 
simply hope that “it won’t happen to them”.

Thus, not only are hazards a threat, but vulnerability (and also 
exposure by location of people, systems and assets) is at risk of 
being worsened by reactive planning or wishful non-planning and 
the devolution to local authorities can exacerbate risks. 

Changes to the Resource Management Act 1991 
A number of changes have occurred to the RMA that relate to 
hazard planning. Amendments in 2017 elevated the management 
of significant risks from natural hazards to the national level. 
Concern over the overall effectiveness of the RMA has led to a 
resource management review (Resource Management Review 
Panel 2020) that recommended the development of 3 pieces of 
new legislation:

 · a Natural and Built Environments Act (NBA)
 · a Strategic Planning Act
 · a Climate Change Adaptation Act. 

An Exposure Draft of the NBA bill was released in mid-2021 for 
consultation (Natural and Built Environments Bill 2021). The NBA 
Exposure Draft includes environmental outcomes that require 
targeted risk reduction for natural hazards and climate change, 
and improvements in resilience and their effects (Part 2, Section 
8(p)). A national planning framework is required to set provisions 
for natural hazards and climate change (Part 3, Section 13(1)i), 
and these should be implemented in regional plans and spatial 
strategies (Part 3, Section 15(1)). 

Another change under the NBA is mandatory plans for each 
region, which would reduce the large number of policy 
statements and plans that currently exist to just 14. These 
changes are not reflected in this study as data was collected 
before the changes to the RMA and the release of the Exposure 
Draft, but are considerations for the future of hazards planning.

Other relevant legislation and guidance
The Building Act 2004 also plays a role in managing natural 
hazard risk at a local-government level and is legislation that 
includes earthquake-specific provisions. The Act requires that 
territorial authorities “must refuse to grant a building consent for 
the construction of a building or major alterations…if the building 
work is likely to accelerate, worsen, or result in a natural hazard 
on that land or any other property”. (Building Act 2004). This 
does not apply, however, if they consider adequate mitigation 
measures taken. To comply with the Building Code regulations 
under the Act, residential buildings must be constructed to 
withstand a future earthquake with a one in 500-year return 
period of shaking, while critical facilities such as hospitals 
must be designed to withstand a one in 2,500-year event. An 
amendment to the Act in 2016 introduced specific measures that 
require the strengthening of buildings identified as earthquake-
prone in response to the 2010–2012 Canterbury earthquakes 
(Filippova & Noy 2020). 

Also important is the role of the Civil Defence Emergency 
Management Act 2002 in avoiding or mitigating the adverse 
effects of natural hazards. Plans prepared under this Act are 
designed to inform and integrate with RMA plans (Saunders et 
al. 2007) and provide a stronger directive towards achieving 
the resilience goals of the Sendai Framework for Disaster Risk 
Reduction 2015-2030. In addition, the National Disaster Resilience 
Strategy that came into effect in 2019 provides guidance on the 
vision and goals for resilience in New Zealand (Ministry of Civil 
Defence and Emergency Management 2019).

Several guidance documents assist with land-use planning for 
earthquakes including ‘Planning for the Development of Land on 
or Close to Active Faults guidelines’ (Active Fault Guidelines) (Kerr 
et al. 2003), ‘Planning and engineering guidance for potentially 
liquefaction-prone land’ (Ministry of Business, Innovation and 
Employment 2017) and general natural hazards planning guidance 
on the Quality Planning website (Quality Planning 2017). While not 
mandatory, these guidelines help land-use planners when making 
decisions. No single national policy statement on natural hazards 
has been issued in New Zealand via the RMA that compulsorily 
directs local government on how to plan for natural hazards.
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Method
To examine the changing nature of local government policies and 
plans for the reduction of earthquake hazard risk, an earlier study 
of policies and plans conducted by Becker and Johnston (2000) 
was replicated. The original study was a document analysis of 24 
planning documents (3 Regional Policy Statements and 21 District 
Plans or City Plans) from Hawke’s Bay, Bay of Plenty and Waikato 
regions in New Zealand (Figure 2). The analysis was conducted 
to understand how land-use planning documents covered 
earthquake hazards.

For context, Hawke’s Bay Region is highly exposed to the effects 
of subduction earthquakes from the Hikurangi Subduction Zone 
approximately 150 kilometres east offshore, as well as other local 
faults. The Bay of Plenty Region encompasses the Taupō Volcanic 
Zone and is an area of high earthquake hazard due to numerous 
faults caused by active crustal extension and volcanism (Stirling 
et al. 2000, 2012). The southern and eastern districts of the 
Waikato Region lie within the Taupō Volcanic Zone, however, the 
remainder of the region is considered less prone to earthquake 
hazard (Becker & Johnston 2002). 

Table 1 lists the districts and regions whose policy statements or 
plans were examined in 2000 and again in 2016. As some district 
boundaries straddle more than one regional boundary (e.g. 
Taupō and Rotorua), the 2000 authors allocated these districts to 
a single region.

Table 1: List of regions and districts examined in 2000 and again in 
2016. 

Region District

Hawke’s Bay Region Napier City

Hastings District

Wairoa District

Central Hawke’s Bay District

Bay of Plenty Region Ōpōtiki District

Tauranga District

Western Bay of Plenty District

Kawerau District

Whakatāne District

Rotorua District 

Waikato Region Ōtorohonga District

South Waikato District

Waikato District

Franklin District*

Waitomo District

Hamilton City 

Thames-Coromandel District

Hauraki District

Waipa District

Matamata-Piako District

Taupō District 

* In 2010, the Franklin District was abolished and divided between the 
Auckland, Waikato and Hauraki councils. The Franklin District Plan continues 
to be administered by the Hauraki District Council. Including that plan there 
were 24 documents examined in 2016. 

Due to the requirements of the RMA for land-use plans to be 
reviewed and updated at least every 10 years, all the District 
Plans and Regional Policy Statements examined in Becker and 
Johnston (2000) had been reviewed by the time the study was 
undertaken in 2016. The same set of 34 questions used to 
examine the original dataset in 2000 was applied to the revised 
planning documents in 2016 (Table 2). These questions were 
developed to reflect what was considered best-practice planning 
in the literature (see Becker & Johnston 2000, 2002). Questions 
sought to identify whether the planning documents included: 

 · hazard- and earthquake-focused definitions
 · objectives 
 · policies 
 · methods (including rules)
 · assessment criteria and performance standards 
 · reference to relevant building legislation 
 · limitations and use of emergent information 
 · earthquake-related environmental outcomes 
 · earthquakes on planning maps. 

 

Figure 2: Location of Hawke’s Bay, Bay of Plenty and Waikato 
regions and districts.
Source: Becker & Johnston 2000 
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The 24 documents were reviewed and, for each question, were 
coded ‘yes’ or ‘no’ as an answer.

The 2016 data was triangulated with a secondary data source 
collected after the 2010–2012 Canterbury Earthquake Sequence 
by Saunders and Ruske (2014). This study involved an exhaustive 
examination of 99 regional policy statements, territorial 
authority plans and Civil Defence Emergency Management Group 
plans. Where the district and regional planning documents still 
represented the latest documents created by the authorities, 
their data were re-interrogated for the 2016 study using the 
same 34 questions. 

The collection of the 2016 data, in combination with the 
data from Saunders and Ruske (2014), allowed a longitudinal 
comparison with the original 2000 study to determine whether 
earthquake hazard and risk reduction measures had been better 
integrated into land-use planning documents over time. 

Limitations
Limitations of the research include that the data collected were 
primarily quantitative and that nuances in what is written in plans 
are not reported here. Data related to the implementation of the 
Sendai Framework for Disaster Risk Reduction 2015-2030 or the 
National Disaster Resilience Strategy were not collected as these 
documents had only just been finalised or not developed at the 
time of data collection.

Results
Table 3 provides the quantitative results of the longitudinal 
comparative analysis. This has been arranged to reflect the 
original lines of questioning and to allow for comparisons 
between the original data and updated data. 

Table 2: Questions used to analyse earthquake inclusion in local authority policy statements and plans in 2000 and 2016. 

Part of the plan or policy statement Document review questions

Inclusion of a natural hazards chapter/section Does the plan/policy statement:

 · include a chapter/section about natural hazards?

Hazard and earthquake definitions Does the plan/policy statement:

 · have the definition of a hazard?
 · list earthquakes as hazards?
 · mention earthquakes as a hazard that could affect the district or region?
 · locate the fault lines in the district or region?
 · describe the earthquake hazard and its effects? 

Objectives Does the plan/policy statement have:

 · objectives that are ‘all hazards’ based? 
 · specific objectives for earthquakes?
 · specific objectives for other hazards?

Policies Does the plan/policy statement have:

 · policies that are ‘all hazard’?
 · a specific policy or policies on earthquakes?
 · specific policies for hazards other than earthquakes?

Methods Does the plan or policy statement have:

 · methods that are ‘all hazard’?
 · methods that mention earthquakes specifically?
 · methods that mention specific hazards but not earthquakes?
 · ‘all hazard’ rules?
 · rules for earthquakes/fault lines?
 · specific hazard rules but not for earthquakes/fault lines?
 · monitoring that is ‘all hazard’?
 · monitoring specifically for earthquakes?
 · monitoring of specific hazards but not earthquakes?
 · monitoring only covered elsewhere in plan and does not mention natural hazards?

Assessment criteria Does the plan/policy statement have:

 · general hazard assessment criteria?
 · specific assessment criteria with regards to earthquakes?
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Performance standards for earthquakes Are there any performance standards for earthquakes?

The Building Act 1991*  · Does the plan or policy statement refer to:
 · The Building Act regarding earthquakes?
 · The Building Act regarding hazards in general?

Practicalities of planning for earthquakes Does the plan or policy statement:

 · note the limitations/practicalities of planning for earthquakes?
 · suggest that due to the nature of earthquakes, control is not possible through 

District Plan or Regional Policy Statement?

Earthquake hazard information Does the plan or policy statement:

 · recognise there is a need for the council to update the local seismic hazard 
information, or acknowledge there is a lack of information available to the district 
or region?

 · account for new hazard information come to light?

Environmental outcomes Does the plan/policy statement have:

 · ‘all hazards’ based environmental outcomes and results?
 · hazard-specific environmental outcomes and results?

Hazards on planning maps Are local hazards included on planning maps?

* When the Becker and Johnston (2000, 2002) study was conducted, the statute in force was the Building Act 1991, while the Building Act 2004 was in place for 
the 2016 data collection. The Building Act 1991 limits the construction of, or alterations to, buildings that might worsen certain natural hazards, similar to the 
2004 Act version.

Table 3: Comparison of results from the original study (Becker & Johnston 2000) and new data collected in 2016. 

Theme from content 
analysis Results from Becker and Johnston (2000, pp.9–14) Results from 2016 data collection plus 

Saunders and Ruske (2014)

Change in 
percentages 
of total* 

Structure of the 
plan or policy 
statement

‘Most (92%) have a “hazards section”.’ 83% have a section on natural hazards. 9% decrease

The prevalence and 
nature of hazard 
definitions

‘Only 33% of plans and policy statements include a 
definition of the term “hazard”.’

54% of plans and policy statements include a 
definition of a hazard. 

21% increase

‘75% of councils note…that earthquakes are a hazard 
that could affect the district or region.’

88% of these documents listed earthquakes 
as a hazard.

13% increase

‘One quarter briefly identify the location of major 
earthquake hazards, while three-quarters of councils 
make no mention of the location of earthquake 
hazards in their region or district.’

A quarter identified the location of fault lines 
in the district or region.

0% change

‘29% also make some attempt to describe the nature 
of earthquakes and document their potential physical 
and/or social affects. 71% of councils do not.’

29% of plans and policy documents describe 
earthquake hazards and their effects.

0% change

Objectives ‘83% of councils’ plans or policy statements follow 
this [recommended ‘all hazards’] approach.’

96% of plans and policy documents are ‘all 
hazards’ based.

13% increase

‘Only one council has an objective specifically tailored 
for earthquakes in its plan.’

Again, only one council had specific 
objectives for earthquakes.

0% change

Policies ‘83% of policies in plans and policy statements can be 
described as ‘all hazard’.’

96% of policies can be described as ‘all 
hazard’.

13% increase

‘Earthquakes are mentioned specifically in three 
councils’ policies [13%].’

Four policy documents (17%) have specific 
policies about earthquakes.

4% increase

Methods ‘Methods in plans or policy statements are generally 
‘all hazards’ based although some particular methods 
(for example, rules) mention earthquakes.’

Two-thirds of methods are ‘all hazards’ 
based.

33% decrease
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Rules** ‘Of the 21 district councils***, half have some rules in 
their plans that cover hazard issues in general.’

100% of District Plans have ‘all hazards’ rules. 50% increase

‘95% of those plans have some rules relating to 
specific hazards.’

100% have specific hazard rules, but not 
necessarily relating to earthquakes. 

5% increase

‘Of the 95% that have rules for specific hazards, two 
councils [10%]…have some specific rules regarding 
earthquakes.’

29% have specific rules for earthquakes or 
fault lines.

19% increase

Monitoring ‘Fourteen councils [58%] take an “all hazards” 
approach [to the use of monitoring as a method to 
mitigate against hazards].’

42% commit to monitoring that is ‘all hazard’. 16% decrease

‘Earthquakes are specifically mentioned once 
regarding monitoring’ [4%].

13% of monitoring statements mention 
earthquakes.

9% increase

Assessment criteria ‘17% of councils have some assessment criteria for 
natural hazards. Four councils take an ‘all hazards’ 
approach to the assessment criteria in their plans.’

All 24 plans and policy statements (100%) 
include general hazard assessment criteria.

83% increase

‘Only one council (Taupō District Council) has any 
specific criteria regarding earthquakes.’

Three councils (13%) have specific 
assessment criteria regarding earthquakes.

9% increase

Performance 
standards

‘With regards to earthquakes, two district councils 
mention performance standards.’

Three documents (13%) include performance 
standards for earthquakes.

4% increase

Legislation ‘Three-quarters of regional and district councils make 
reference to the Building Act [1991] with regard to 
hazards in general.’

71% of plans and policy statements refer to 
the Building Act [2004] regarding general 
hazards.

4% decrease

‘One-third…also makes a direct connection between 
the Building Act [1991] and planning for earthquakes.’

17% specifically reference the Building Act 
[2004] in relation to earthquakes.

16% decrease

Limitations and 
use of emergent 
information 

‘29% of councils note…that because of the nature of 
earthquakes, limitations of planning for earthquakes 
exist.’

29% of the sample noted the limitations and 
practicalities of planning for earthquakes.

0% change

‘One council [4%] states…that, due to the nature of 
earthquakes …avoidance or control is not realistically 
possible through the District Plan.’

Five councils (21%) stated that planning for 
earthquakes is not possible through District 
Plans or Regional Policy Statements.

17% increase

Earthquake hazard 
information

‘46% of district and regional councils acknowledge 
that there is a gap in the seismic information held by 
council and/or scientists and make provision in their 
plans or policy statements to attempt to gain further 
data.’

50% of plans and policy statements recognise 
that there is a need for the council to update 
the local seismic hazard information, and 
acknowledge that there is a lack of local 
information available.

4% increase

‘75% of council plans and policy statements have 
methods to account for and incorporate any new 
information that arises.’

33% of the documents account for new 
hazard information coming to light.

42% decrease

Environmental 
outcomes

‘75% [of] plans and policy statements have [‘all 
hazards’] environmental outcomes.’

88% of the sample includes ‘all hazards’ 
based environmental outcomes.

13% increase

‘25% mention environmental outcomes related to 
specific hazards.’

50% have hazard-specific environmental 
outcomes.

25% increase

Planning maps ‘A third of councils [33%] analysed included natural 
hazards on their planning maps.’

75% of the documents included local hazards 
on their planning maps.

42% increase

* Rounded. Changes are in percentages of all documents. Generally, one council = one document out of 24 = 4.2%. Franklin District Council had been 
disestablished but its document bundle still existed, administered by Hauraki District Council.
** Rules are only included in District Plans. Therefore percentages are based on 21 plans, not 24.
*** The term ‘district council’ in this table includes city councils.
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While some improvements were seen, other aspects showed 
negative changes, or no change at all. Results of note include: 

 · the percentage of planning documents that identified areas 
subject to natural hazards on planning maps had risen by 
42%; from roughly 33% to 75%

 · the percentage of documents that recognise that earthquakes 
are a hazard that could affect the region or district had risen 
by 13%

 · no change in the percentage of plans that identify the 
location of fault lines in the district or region; at 25%

 · the percentage prevalence of ‘all hazard’ objectives, policies 
and (applicable for district/city councils only) rules, where 
‘all hazard’ means there is no differentiation for earthquakes, 
had risen respectively by 13%, 13% and 50%

 · no change in use of specific objectives for earthquakes 
(remaining at just one plan)

 · the percentage use of earthquake-specific rules had risen by 
19%

 · the percentage of councils stating that planning for 
earthquakes is not possible through District Plans or Regional 
Policy Statements had risen by 17%

 · the percentage of plans that specifically reference the 
Building Act in relation to managing earthquake risk had 
fallen by 16%

 · the percentage of documents that have methods to account 
for and incorporate new hazard information had fallen by 42%.

Discussion
From the results of the original study, Becker and Johnston (2002, 
p.7) concluded that:

…while more hazard information and policies are 
incorporated into plans and policy statements than they 
were pre-Resource Management Act 1991, it appears that 
there is still not enough being done, with many councils 
undertaking the bare minimum to meet legislative 
requirements.

Lyles, Berke and Smith (2014) similarly concluded in their 
analysis of 175 local mitigation plans in the United States that 
the reflexive framework of the Disaster Mitigation Act 2000 
(like the RMA) had meant that while local governments had met 
the requirement to adopt a plan, there was little evidence of 
going beyond the minimum national requirements in relation 
to the mitigation of natural hazards. Unfortunately, the results 
of this study reinforce these conclusions, showing only slight 
improvement over a long period beyond Becker and Johnston’s 
(2000) findings. 

It was found that natural hazards, in general, are being better 
recognised and provided for in the 3 regions considered, with 
the percentage of plans that identified local hazards on planning 
maps rising by 42% and an increase was seen across ‘all hazards’ 
objectives, policies and rules. This approach helps to ensure that 
the actions taken (policies) to achieve the desired outcomes 

(objectives) are consistent regardless of what natural hazard is 
being considered (Saunders, Beban & Coomer 2014). The largest 
increase was in ‘all hazards’ rules with a maximum-possible 
rise of 50 to 100%. This is significant because while objectives 
and policies describe the desired outcomes of a plan and how 
this outcome is to be achieved, without supporting rules to 
control development in hazard-prone areas councils have little 
or no power to ensure the outcomes occur (Saunders, Beban & 
Coomer 2014). 

Saunders, Beban and Coomer (2014) highlight some of the 
potential limitations of an ‘all hazards’ approach, including 
that a council may have insufficient information on the risk a 
particular hazard presents (e.g. earthquake or tsunami) to fulfil 
the stated objective. The council may be less driven to seek 
information and, if the objective is poorly constructed and open 
to interpretation, it may prevent the council from implementing 
effective risk reduction measures for all relevant natural hazards. 
Saunders, Beban and Coomer (2014) also identify the advantage 
of hazard-specific objectives that are supported by hazard-
specific policies and provide a strong policy direction for the 
consideration of the effects of that hazard. When supported by 
hazard-specific rules and assessment criteria, land-use planners 
have a strong foundation for decision-making, which will result in 
improved community resilience over time. 

While the number of earthquake-specific objectives remained 
static, it was encouraging to see a rise of 4% of plans with 
earthquake-specific policies and a rise of 19% use of earthquake-
specific rules, to a total of 29%. This result is broadly consistent 
with the finding of Saunders, Beban and Coomer (2014) that 
38% of all District Plans across New Zealand had specific rules 
pertaining to active faults. While enforcement of these rules 
leads to increased resilience of communities, Saunders et al. 
(2014, p.28) observed that ‘given the tectonic environment 
of New Zealand, this suggests that there is a large under-
representation of active fault rules within the District Plans’. 
Indeed, while there was a rise of 13% of plans that recognised 
earthquakes as a hazard, the number of councils identifying the 
location of fault lines remained static at 25%. This suggests that 
the issue is a lack of information held by councils of the location 
of active faults rather than a lack of faults present in a region. 
Indeed, 50% of plans and policies in 2016 recognised the need 
to include more information. This is despite the presence of an 
easily accessible national Active Faults Database (Langridge et al. 
2016). 

Surprisingly, the percentage of councils that specified procedures 
for the inclusion of new information into land-use plans had 
dropped by 42% to less than half of its former number. As 
suggested by Saunders and co-authors (2015), it may be that 
the broader procedure for updating plans and policy statements 
is provided in the RMA and does not need to be repeated in 
local land-use plans and councils are, for some reason, relying 
on this. However, the risk of not detailing a specific process 
(e.g. that new information will be made available on the council 
website and planning maps before council undertakes a plan 
change in accordance with the RMA) is that councils are not 
compelled to incorporate new hazard information outside of 
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the 10-yearly review. Thus, development in hazard-prone areas 
will continue (Saunders, Beban & Coomer 2014) and this will be 
difficult to undo later. As Glavovic, Saunders and Becker (2010, 
p.654) noted, there are a number of ‘burning issues’ which have 
needed addressing in land-use planning in New Zealand and the 
first of these was to ‘improve understanding about the nature 
of hazards’, a theme that is mirrored in Sendai Framework for 
Disaster Risk Reduction 2015-2030, Priority 1 (UNISDR 2015). 
However, while recent earthquake events have contributed to 
scientific understanding of earthquake hazards in New Zealand, 
Kilvington and Saunders (2016) found that availability of hazard 
information within local government is not sufficient alone to 
ensure its incorporation into council decision-making processes. 
Councils might hold new or updated information, but may wait to 
incorporate it into the next plan review cycle. In this context, the 
results are not so surprising. 

As identified by Glavovic, Saunders and Becker (2010), another 
need is to prioritise risk avoidance (reduction) measures. Land-
use planning is a key tool to reduce exposure and vulnerability 
to earthquakes by establishing fault avoidance zones, limiting 
critical infrastructure and facilities in locations adjacent to faults 
and ensuring other earthquake hazards such as liquefaction, 
tsunami and landslides are considered. However, there was a 
rise of 17% of land-use plans that stated that the avoidance or 
mitigation of earthquake hazards was not possible via District 
Plans or Regional Policy Statement provisions. This is despite the 
availability of earthquake-related guidance such as the Active 
Fault Guidelines that detail processes for doing so. This suggests 
that councils are doing the bare minimum to manage earthquake 
hazards. While it is difficult to know from this study why the bare 
minimum is being done, Saunders and Becker (2015) suggest 
it might be due to the general challenges faced by planners 
including access to reliable information, lack of resources, 
precedents of development in hazardous areas, pressure to 
prioritise development and difficulties in understanding how to 
address the risk.

Interestingly, the increase in plans stating that avoidance or 
mitigation of earthquake hazards was not possible, was not 
mirrored by a rise in the number of plans that referenced the role 
of the Building Act 2004 in managing the effects of earthquake 
hazard, with this decreasing by 16%. Land-use plans prepared 
under the RMA sometimes take the approach of deferring 
management of earthquake hazards to the Building Act. Yet, 
as noted by Becker and Johnston (2002), relying solely on the 
Building Act and Building Code to avoid or mitigate earthquake 
hazards is inadvisable. 

Given the number of large magnitude earthquakes that have 
occurred across New Zealand, it is surprising that land-use 
planning has not seen vast improvements. This is despite the 
response to the Canterbury earthquakes, where amendments 
to the RMA in 2017 elevated the management of significant 
risks from natural hazards to a matter of national importance. 
This means that when local government decision-makers are 
assessing whether the risk from natural hazards to a proposed 
development is significant or not, they are required to consider 

not only the likelihood of a hazard event, but also the potential 
consequences. 

Despite better legislative direction regarding the consideration 
of natural hazard risk, the cost of scientific investigations often 
limits local identification of faults and other earthquake hazards, 
meaning that information is not sufficient to determine that a 
significant risk is present. Consequently, there may be no basis 
under the RMA on which to decline local development proposals 
located on or near earthquake hazards. It is worth considering 
how to support scientific investigations of earthquake hazard 
and risk in regions and districts, so that the impetus is not always 
upon local authorities to fund these activities.

This research suggests that, under the RMA, land-use planning 
for earthquakes in New Zealand has not improved enough to 
ensure the resilience of communities to the risks posed by 
this hazard. Given the proposed NBA, opportunities exist for 
land-use planning for earthquakes. The Exposure Draft for the 
NBA bill seeks to retain a national focus on reducing significant 
risks from natural hazards and climate change, and has included 
provisions to ensure that such risks are addressed in national 
level planning frameworks, regional plans and spatial strategies. 
Greater national direction via the NBA could be beneficial to 
raising the profile of earthquake risk and providing impetus 
for implementing land-use planning provisions and improving 
resilience. Indeed, stronger and clearer national direction is 
required to prioritise the management of natural hazard risk 
generally. At a regional level, the proposed reduction in the 
number of plans to 14 could be helpful in providing consistency 
for land-use planning for earthquakes across regions. 

An ultimate challenge remains in the application of the NBA. 
Results from this study highlight gaps in applying the current 
RMA mandate at regional and local levels in ways that reduce 
earthquake risk. For over 20 years, evidence shows that 
implementation of earthquake land-use planning initiatives 
via local planning documents has been patchy. It is evident 
that while voluntary guidance for planning for earthquakes is 
considered useful (e.g. faults, liquefaction), application of such 
guidance is also limited. Even with strong national direction, 
effort will be required to implement the NBA effectively within 
local government policy and planning documents to reduce 
earthquake risk. It is only through both national direction and 
local implementation that better land-use planning and improved 
community resilience can be achieved. 
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Abstract
Measuring disaster preparedness 
has been a challenge as there is 
no consensus on a standardised 
approach to evaluation. This 
lack of clear definitions and 
performance metrics makes it 
difficult to determine whether 
past investments in preparedness 
have made sense or to see 
what is missing. This scoping 
review presents publications 
addressing the evaluation of 
disaster preparedness at the 
governmental level. A literature 
search was performed to identify 
relevant journal articles from 5 
major scientific databases (Scopus, 
MEDLINE, PsycInfo, Business Source 
Premier and SocINDEX). Studies 
meeting the inclusion criteria were 
analysed. The review considered 
the multi-disciplinarily of disaster 
management and offers a broad 
overview of the concepts for 
preparedness evaluation offered 
in the literature. The results reveal 
a focus on all-hazards approach 
as well as local authority level in 
preparedness evaluation. Variation 
in the types of instruments used 
to measure preparedness and 
the diversity of questions and 
topics covered in the publications 
suggest little consensus on what 
constitutes preparedness and 
how it should be measured. Many 
assessment instruments seem to 
lack use in the field, which limits 
feedback on them from experts and 
practitioners. In addition, tools that 
are easy to use and ready for use by 
practitioners seem scarce. 

Instruments for disaster 
preparedness evaluation: 
a scoping review 

Introduction
In March 2015, 187 United Nations member states ratified 
the Sendai Framework for Disaster Risk Reduction 2018-2030 
(UNISDR 2015) that formulated future needs and priorities 
for disaster risk management around the world. Priority 4, 
‘Enhancing disaster preparedness for effective response 
and to “Build Back Better” in recovery, rehabilitation and 
reconstruction’ states the importance of the ‘[…] further 
development and dissemination of instruments, such as 
standards, codes, operational guides and other guidance 
instruments, to support coordinated action in disaster 
preparedness […]’ (UNISDR 2015, p.22). 

Although preparedness is considered to be of high priority 
and importance, there is no universal guide or definition on 
disaster preparedness (e.g. what it comprises or how to 
achieve preparedness) (McEntire & Myers 2004, McConnell & 
Drennan 2006, Staupe-Delgado & Kruke 2017). A commonly 
used definition by the United Nations explains preparedness as:

The knowledge and capacities developed by 
governments, response and recovery organizations, 
communities and individuals to effectively anticipate, 
respond to and recover from the impacts of likely, 
imminent or current disasters. (UNISDR 2016, p.21). 

However, standards for disaster preparedness are scarce 
and this lack of guidance makes collecting data about and 
assessing preparedness difficult. This is shown in the UNISDR 
definition that there are different units of analysis for 
preparedness. 

Despite attempts to develop preparedness measures, there 
remains a lack of consensus and, consequently, a research gap 
about how preparedness evaluation should be done (Savoia 
et al. 2017, Khan et al. 2019, Belfroid et al. 2020, Haeberer 
et al. 2020). In 2005, Asch and co-authors (2005) concluded 
that existing tools lacked objectivity and scientific evidence, 
an issue that persists. Objective evaluation would allow 
for intersubjective comparability of preparedness. Savoia 
and co-authors (2017) analysed data on research in public 
health emergency preparedness in the USA between 2009 
and 2015. Although there was a development of research 
towards empirical studies during that period, some research 
gaps remained, such as development of criteria and metrics 
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to measure preparedness. Qari and co-authors (2019) reviewed 
studies conducted by the Preparedness and Emergency Response 
Research Centers in the USA between 2008 and 2015 that 
addressed criteria for measuring preparedness. They concluded 
that a clear standard was still lacking and guidance for the 
research community in developing measures would be needed. 
Haeberer and co-authors (2020) evaluated the characteristics and 
utility of existing preparedness assessment instruments. They 
found 12 tools, 7 of them developed by international authorities or 
organisations and a further 5 developed by countries (1 x England, 
1 x New Zealand and 3 x USA). In their study, Haeberer and co-
authors (2010) identified a lack of validity and user-friendliness. 
Thus, the literature shows that it remains critical to establish 
commonly agreed and validated methods of evaluation that help 
to define preparedness, identify potential for improvement and set 
benchmarks for comparing future efforts (Henstra 2010, Nelson, 
Lurie & Wasserman 2010, Davis et al. 2013, Wong et al. 2017). 

Due to the relative rarity of disasters, it is unclear whether 
emergency plans and procedures are appropriate, whether 
equipment is functional and whether emergency personnel are 
adequately trained and able to undertake their duties (Shelton et 
al. 2013, Abir et al. 2017, Obaid et al. 2017, Qari et al. 2019). At the 
same time, a false sense of security due to unevaluated disaster 
preparedness strategies could lead to greater consequences 
from disasters (Gebbie et al. 2006). Ignorance about the status 
and quality of disaster preparedness impedes necessary 
precautionary measures and can cost lives. Moreover, the lack of 
proper evaluation poses a risk that mistakes of the past are not 
analysed, adaptations in procedures are not made and mistakes 
might be repeated (Abir et al. 2017). As Wong and co-authors 
(2017) stressed there is ‘a moral imperative’ to improve methods 
of assessing preparedness and raise levels of preparedness to 
diminish preventable. 

The Sendai Framework for Disaster Risk Reduction 2015-2030 
underlines the social responsibility of academia and research 
entities to develop tools for practical application to help 
lessen the consequences of disasters (UNISDR 2015; Reifels 
et al. 2018). In addition, the Sendai Framework highlighted the 
important role of local governments in disaster risk reduction. 
Their understanding of local circumstances and the affected 
communities gives them valuable insights and the best chance 
of implementing measures (Beccari 2020). This scoping study 
offers emergency and disaster planners as well as researchers 
an overview of existing concepts and tools in the literature for 
preparedness evaluation at the government level. For planners, 
thorough evaluation of preparedness contributes to improved 
outcomes for people and reduced deaths, reduces costs for 
response and recovery and helps with future investment decisions 
(FEMA 2013). Evaluation can serve as performance records as well as 
provide an argumentation basis in negotiations for further (financial) 
resources. For researchers, this scoping review helps to compile 
evaluation concepts and identify conceptional gaps.

Method 
This study used a scoping-review approach as this method 
allowed an examination of a wide range of literature to identify 

key concepts and recognise gaps in the current knowledge 
(Arksey & O’Malley 2005). Scoping reviews generally aim to map 
existing literature regardless of the study design reported and 
without any critical appraisal of the quality of the studies (Peters 
et al. 2015). 

For the review process, a 5-stage framework was followed to 
conducting scoping reviews as presented by Arksey and O’Malley 
(2005). The research was guided by a broad question: ‘What is 
known in scientific literature about the evaluation of disaster 
preparedness on the governmental level?’ Other questions were: 
‘Which tools or concepts are available for evaluating disaster 
preparedness?’ and ‘Have these tools been tested in the field 
or used in disaster management?’ A scoping review method, 
which does not exclude any particular methods or assess study 
quality, was chosen because it provides as broad an overview of 
the existing tools and concepts as possible. The term ‘concept’ 
here means theoretical work that describes what preparedness 
evaluation should look like and what it encompasses, whereas 
‘tools’ refers to actual ready-to-use instruments. 

The search was conducted in 5 academic databases (Scopus, 
MEDLINE, APA PsycInfo, Business Source Premier and SocINDEX) 
covering public health, disaster management and social sciences. 
Searches were conducted in December 2018 with an update 
conducted in May 2021. The databases were selected as they 
are multi-disciplinary and encompass a wide range of research 
fields. In an initial step to gain an understanding of the material 
and terminology, various quick-scan searches were conducted in 
the databases as well as academic journals addressing disaster 
management and public health preparedness. This was followed 
by searches within the fields of ‘Title’, ‘Abstract’ and ‘Keywords’ 
as adapted to the specific requirements of each database 
using the following search terms: ‘disaster preparedness’ OR 
‘emergency preparedness’ OR ‘crisis preparedness’ AND ‘assess*’ 
OR ‘evaluat*’ OR ‘measur*’ OR ‘indicat*’ AND NOT ‘hospital’.

The terms ‘disaster’, ‘crisis’ and ‘emergency’ are often used 
synonymously in the literature (Gillespie & Streeter 1987, Sutton 
& Tierney 2006, Hemond & Benoit 2012, Staupe-Delgado & 
Kruke 2018, Monte et al. 2020), thus these terms were used 
in all the searches. Additionally, a search of Google Scholar 
including the first 100 records was conducted. The reference 
lists of the examined full papers were searched manually to 
identify additional, relevant published works not retrieved via the 
databases search. The literature sample was restricted to articles 
published between 1999 and 2021 in either English or German 
languages. Some relevant articles may have been excluded from 
this review due to these selection factors. All citations were 
imported into Endnote and duplicates were removed. 

At the first stage of screening, the title and abstract of each 
published work were reviewed against eligibility criteria. Reasons 
for exclusion were: 

 · The study did not address disaster preparedness on the 
governmental level but lower levels like hospital or individual 
and household preparedness.

 · The study only discussed disaster preparedness in general, not 
the assessment, measurement or evaluation of preparedness.
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 · The study addressed only exercise or emergency drill 
evaluation.

 · The study addressed only communicable disease outbreaks 
(e.g. influenza pandemics, Ebola or H1N1).

 · The study addressed corporate or economic crises.
 · The study was not a full text but only an editorial or 

conference abstract. 

Only papers that were clearly irrelevant for the study’s purpose 
were removed at the stage of screening titles and abstracts. The 
papers determined eligible for full-text review were checked by 
2 researchers independently. The research team met throughout 
the screening process to discuss uncertainties regarding the 
inclusion and exclusion of works from the sample. 

Results 
The database search returned 4,924 references. Removal of 
duplicates lead to a total of 3,955. Of these, 29 were added from 
the Google Scholar search and from a snowballing analysis of 
the reference lists of the included works. Screening abstracts 
led to the exclusion of 3,724 records. Of the remaining 271 full-
text works that were assessed for eligibility, 29 me t all inclusion 
criteria for analysis, although 8 works were not available in full 
text. The search methodology is illustrated in Figure 1 and the 
analysis of the 29 integrated studies is detailed in Table 1.

Geographic distribution
The geographic distribution of the sample shows that the 
majority (n=15) of articles focused on preparedness evaluation 
in the USA. Two studies were from the Philippines and one each 
dealt with preparedness evaluation in European countries, 
Mexico, Canada, Indonesia, China, Saudi Arabia and Brazil. Two 
studies conducted case studies in Italy and France as well as Chile 
and Ecuador. Three conceptual works that addressed theoretical 
frameworks instead of instruments (Henstra 2010, Diirr & 
Borges 2013, Alexander 2015) did not specify a country in their 
descriptions. 

Figure 2 graphs the number of papers in the sample by year of 
publication. 

Hazard type 
The majority (n=14) of the studies took an all-hazards approach 
and 2 studies chose natural hazards as the research scope. 
One study for each hazard type was selected for radiation, 
bioterrorism, meteorological disasters and flood. One study 
addressed flood, typhoon and earthquake. Eight studies did not 
specify a hazard type. 

Level of analysis
Fourteen studies chose the local authority level for evaluation. 
Seven studies were at a state level and 2 were at the regional 
level. Three studies covered more than one level. Three studies 
did not specify a level of analysis. 

Study design
In 23 works, the studies followed a quantitative approach and 12 
included case studies based on the use of their assessment tools. 
Five studies are conceptual and offered theoretical frameworks, 
which could be used as a basis for setting up evaluation of 
disaster preparedness. One study used a qualitative approach 
by applying document review in combination with in-depth 
interviews. 

Categories of evaluation
An analysis of the topics in the studies revealed a wide variety 
of categories and categorisation schemes. For the following 
description, terms that were most commonly used within the 
studies as keywords were chosen. For reasons of clarity and 
comparability, only the main categories of the instruments were 
analysed and subcategories were not part of the review. 

Some categories emerged in the sample only once or twice, 
either because the instruments were designed to analyse a 
particular topic or because the analyses were so superficial 
and generic that the categories were mentioned only once. 
Categories that occurred less than 3 times in the studies are not 
listed. Agboola and co-authors (2015) use 160 general tasks in 
their measurement tool, however, a description of topics covered 
was not stated. 
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Figure 1: The research methodology taken for this study.
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Table 1: Main categories of evaluation.

Category n Authors

Communication and 
information dissemination

14 (Somers 2007; Jones et al. 2008; Shoemaker et al. 2011; Shelton et al. 2013; Davis et al. 2013; Dalnoki-
Veress, McKallagat & Klebesadal 2014; Djalali et al. 2014; Alexander 2015; Schoch-Spana, Selck & Goldberg 
2015; Connelly, Lambert & Thekdi 2016; Murthy et al. 2017; Juanzon & Oreta 2018; Amin et al. 2019; Khan 
et al. 2019) 

Plans and protocols  
(some including testing 
and adaptation of plans**)

14 (Mann, MacKenzie & Anderson 2004; Alexander 2005, 2015; Somers 2007; Simpson 2008; Henstra 2010; 
Watkins et al. 2011; Davis et al. 2013; Dalnoki-Veress, McKallagat & Klebesadal 2014; Connelly, Lambert & 
Thekdi 2016; Juanzon & Oreta 2018; Khan et al. 2019; Dariagan, Atando & Asis 2021; Greiving et al. 2021) 

Staff/personnel/workforce  
(including volunteers*)

11 (Somers 2007; Jones et al. 2008; Porse 2009; Henstra 2010; Watkins et al. 2011; Davis et al. 2013; Dalnoki-
Veress, McKallagat & Klebesadal 2014; Schoch-Spana, Selck & Goldberg 2015; Juanzon & Oreta 2018; Amin 
et al. 2019; Khan et al. 2019) 

Training and exercises 9 (Mann, MacKenzie & Anderson 2004; Henstra 2010; Davis et al. 2013; Dalnoki-Veress, McKallagat & 
Klebesadal 2014; Djalali et al. 2014; Alexander 2015; Juanzon & Oreta 2018; Amin et al. 2019; Khan et al. 
2019) 

Legal and policy 
determinants

9 (Alexander 2005; Henstra 2010; Shoemaker et al. 2011; Davis et al. 2013; Potter et al. 2013; Djalali et al. 
2014; Khan et al. 2019; Handayani et al. 2020; Dariagan, Atando & Asis 2021) 

Cooperation and mutual 
aid agreements

8 (Henstra 2010; Watkins et al. 2011; Dalnoki-Veress, McKallagat & Klebesadal 2014; Schoch-Spana, Selck & 
Goldberg 2015; Connelly, Lambert & Thekdi 2016; Amin et al. 2019; Khan et al. 2019; Handayani et al. 2020) 

Supplies and equipment 8 (Alexander 2005, 2015; Jones et al. 2008; Dalnoki-Veress et al. 2014; Djalali et al. 2014; Juanzon & Oreta 
2018; Khan et al. 2019; Dariagan, Atando & Asis 2021) 

Risk assessment 7 (Alexander 2005; Henstra 2010; Dalnoki-Veress et al. 2014; Murthy et al. 2017; Amin et al. 2019; Khan et al. 
2019; Handayani et al. 2020) 

Financial resources 6 (Potter et al. 2013; Dalnoki-Veress, McKallagat & Klebesadal 2014; Connelly, Lambert & Thekdi 2016; 
Juanzon & Oreta 2018; Khan et al. 2019; Handayani et al. 2020) 

Evacuation and shelter 6 (Jones et al. 2008; Simpson 2008; Alexander 2015; Connelly, Lambert & Thekdi 2016; Greiving et al. 2021) 

Early warning 6 (Simpson 2008; Djalali et al. 2014; Alexander 2015; Juanzon & Oreta 2018; Khan et al. 2019; Greiving et al. 
2021) 

Post-disaster recovery 5 (Alexander 2005, 2015; Somers 2007; Cao, Xiao & Zhao 2011; Handayani et al. 2020) 

Community engagement 4 (Simpson 2008; Murthy et al. 2017; Juanzon & Oreta 2018; Khan et al. 2019) 

* (Davis e t al. 2013, Schoch-Spana, Selck & Goldberg 2015)

** (Alexander 2005, Henstra 2010, Connelly, Lambert & Thekdi 2016)
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Instruments
The majority of studies (n=16) developed a questionnaire or 
checklist to evaluate preparedness. Some instruments also 
included weighting of different indicators as well as offered a 
total preparedness score. The scope and number of items in the 
questionnaires and checklists varied widely. 

Four studies provided theoretical concepts about how to 
measure preparedness. Alexander (2005) set up 18 criteria to 
formulate a standard for assessing preparedness. He suggested 
using them to evaluate existing plans or as guidelines when 
developing new ones. Diirr & Borges (2013) offered a concept 
for workshops in which emergency plans are evaluated. Potter 
and co-authors (2013) presented a framework of the needs and 
challenges of a preparedness evaluation tool. Khan and co-
authors (2019) set up 67 evaluation indicators for local public 
health agencies, based on an extensive literature review and a 
3-round Delphi-Process in which 33 experts participated.

Six instruments using metrics appeared in works in the 
sample. Cao, Xiao & Zhao (2011) used entropy-weighting to 
improve the TOPSIS method. A measurement tool based on 
the Analytical Hierarchy Process Technique was developed in 
each of 3 studies by Manca & Brambilla (2011), Dalnoki-Veress. 
McKallagat & Klebesadal (2014) and Handayani and co-authors 
(2020). Connelly, Lambert & Thekdi (2016) used multiple 
criteria and scenario analysis in their study. Porse (2009) used 
statistical analysis to identify significant correlations among the 
preparedness indicators in health districts and their demography, 
geography and critical infrastructure.

Three studies used other approaches. Nachtmann & Pohl 
(2013) developed a scorecard-based evaluation supported by 
a software-application. Amin and co-authors (2019) developed 
a fuzzy-expert-system-based framework with a corresponding 
software tool. Greiving and co-authors (2021) developed a 
guiding framework for performing preparedness evaluation 
through a qualitative approach using policy documents and in-
depth expert interviews. 

Basis of the instrument
For 5 studies, literature reviews were conducted to form a 
knowledge base to develop the instrument. In 6 other works, 
expert opinions and the experiential knowledge of the authors 
were stated as a basis for the instruments developed. Eleven 
instruments were based on existing models and techniques. A 
literature review in combination with expert consultation was 
used for 7 studies. 

Field testing
Twenty-two studies included some sort of testing of the 
developed instruments. 

Eleven studies included case studies. Alexander (2015) evaluated 
a civil protection program in a Mexican town. Nachtmann & 
Pohl (2013) evaluated 3 country-level emergency operations 
plans using their method. Cao, Xiao & Zhao (2011) calculated the 
level of meteorological emergency management capability of 31 

provinces in China. Manca and Brambilla (2011) conducted a case 
study of an international road tunnel accident. Connelly, Lambert 
and Thekdi (2016) applied their method for the city of Rio de 
Janeiro in Brazil and possible threats around FIFA World Cup 
and Olympic Games held there. Juanzon and Oreta (2018) used 
their tool to assess the preparedness of the City of Santa Rosa. 
Simpson (2008) applied his methodology in 2 communities. Porse 
(2009) performed a statistical analysis of data collected in 35 
health districts in Virginia, USA, to identify significant correlations 
among preparedness factor categories. Amin and co-authors 
(2019) analysed the flood management in Saudi Arabia. Dariagan, 
Atando and Asis (2021) assessed the preparedness for natural 
hazards of 92 profiled municipalities in central Philippines. 
Greiving and co-authors (2021) conducted case studies by 
analysing policy documents and conducting in-depth interviews 
with experts to evaluate the preparedness of Chile and Ecuador. 

Eleven studies developed questionnaires, which were sent to 
(public) health agencies and departments. The sample size of 
respondents in the studies varied widely. The remaining 7 studies 
did not provide information about whether the instruments were 
tested. 

Expert and stakeholder feedback
Nine studies reported obtaining some kind of feedback from 
experts or stakeholders. The various feedback methods 
described were expert interviews conducted (Agboola et al. 
2015), expert interviews plus a questionnaire (Amin et al. 2019), 
informal discussions (Jones et al. 2008, Davis et al. 2013, Diirr & 
Borges 2013, Shelton et al. 2013), consultation with professionals 
who were likely to use the tool at key milestones (Khan et al. 
2019), pilot testing and incorporating feedback into final version 
(Watkins et al. 2011) and meetings and validation sessions 
(Manca & Brambilla 2011). Twenty studies did not state whether 
feedback from experts or stakeholders was obtained. 

Discussion 
This review identified that a wide variety of tools for government 
disaster preparedness evaluation is evident in the literature. 
However, there is no clear or standardised approach and no 
consensus about what preparedness encompasses and what 
elements need to be present in a preparedness evaluation tool. 
The research is far from the goal of a simple and valid tool that 
is ready for use for emergency and disaster managers. The lack 
of dissemination in practice of most of the tools identified in the 
review suggests that there has been little to no involvement of 
disaster managers in the development process. 

This study revealed an array of concepts and tools to measure 
and evaluate disaster preparedness at the government 
level. The wide range of assessment categories and topics 
covered demonstrates a lack of consistent terminology used 
in the methods sections, as noted by Wong and co-authors 
(2017). Many of the works in the sample focused on narrow 
contexts or special subject areas (e.g. legal aspects, logistics 
or emergency plans). Concepts for evaluating preparedness 
and all its components remain scarce, probably due to the 
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great complexity and consequent scope that such tools would 
require. Whether it is possible to develop a single one-size-fits-
all tool is questionable. Cox & Hamlen (2015) argue for several 
individual indices as this might give meaningful insights than 
one aggregated index, while also offering flexibility. A major 
challenge in developing a comprehensive instrument is balancing 
between generalisability and flexibility. According to Alexander 
(2015), local circumstances including ‘different legal frameworks, 
administrative cultures, wealth levels, local hazards, risk contexts 
and other variations’ have to be considered when establishing 
evaluation criteria (Alexander 2015, p.266, Das 2018). Therefore, 
developing a modular system consisting of fixed, must-have 
criteria as well as optional criteria is recommended. That 
approach would provide minimum standards and comparability 
as well as support individualisation by adding variables 
depending on the circumstances of the system to be evaluated. 
At the same time, a degree of simplicity is necessary in order to 
ensure an instrument’s widespread use. 

Most of the included studies were conducted in the USA and the 
issue of generalisability comes into play. As disaster preparedness 
is a topic of relevance to any community or state, an overview 
of existing concepts and tools, regardless of their geographic 
background, is valuable. By adapting concepts of socio-cultural 
and legal circumstances, a preparedness evaluation concept from 
other countries can help improve the preparedness of another 
system.

Many concepts offer numerical scores for sub-areas as well 
as overall scores to support comparability of instruments, 
reveal potential for improvement and help users to assess 
disaster preparedness. However, the question arises whether 
one or a few numbers can represent the whole construct of 
preparedness. It is important to consider whether all factors 
should be considered equally or whether a weighting of 
components in the evaluation is necessary (Davis et al. 2013). 

Another potential problem in evaluating preparedness with 
numeric scores is the risk of simplification. Having only a few 
scores and values may be helpful to form an overview of the 
status quo and they can be a useful instrument in discussions 
with policy makers or for acquiring financial resources. However, 
can the whole complex construct of preparedness be measured 
properly with only one or a few numbers? Important details 
could be neglected (Porse 2009, Davis et al. 2013, Khan et al. 
2019). Using a mix of qualitative and quantitative measures 
addresses aspects of cultural factors, resource constraints, 
institutional structures or priorities of local stakeholders (Nelson, 
Lurie & Wasserman 2007; Cox & Hamlen 2015).

A considerable proportion of the studies described only partial 
or limited involvement of experts from within the field. Some 
studies used the knowledge and assessments of experts 
as a starting point for their concepts and some tested the 
instruments and asked disaster managers for their feedback. 
However, continuous cooperation and exchange appeared to 
be an exception, a problem unfortunately quite common in 
disaster risk reduction (Owen, Krusel & Bethune 2020). This is in 
line with the results by Davis and co-authors (2013) and Qari and 

co-authors (2019) who observed a lack of awareness and, as a 
result, the limited dissemination of instruments for measuring. 
However, all of those efforts of researchers are worth nothing if 
not put into practice. As Hilliard, Scott-Halsell & Palakurthi (2011) 
stated, ‘It is not enough to talk about preparedness and keeping 
people, property and organisations safe. There has to be a bridge 
between the concepts and the real world’ (p.642). 

Limitations 
While effort was undertaken to achieve a comprehensive 
overview of the scientific knowledge base about disaster 
preparedness evaluation, this scoping review might not have 
captured all existing concepts. The search algorithm was 
tested but other keywords might have returned additional or 
different results. Due to the lack of keywording, some relevant 
book chapters might not have been identified. Moreover, the 
selection of languages (English and German) as well as the chosen 
timeframe of publication (1999–2021) might have reduced the 
number of relevant results. Results from grey literature may 
have been missed as only the first 100 results from the web 
search were used. The classification of the results of the scoping 
review was carried out by 2 researchers independently, however, 
errors may have occurred during the selection process due to 
the subjective evaluation of eligibility. As the focus of the review 
was the scientific knowledge base, concepts of practice-oriented, 
humanitarian institutions and organisations were not included in 
this review. Studies dealing with infectious disease outbreaks or 
epidemics were not included as their course, duration and spread 
are very different from disasters triggered by natural hazards or 
human-made disasters like terror attacks.

Conclusion 
Although disaster preparedness evaluation has importance for 
practice and preparedness improvement, this study’s results 
indicate a lack of instruments that are ready to use. There is a 
broad variety of concepts and tools on offer, however, there 
is no standard or uniform approach. Research on evaluating 
preparedness has been conducted and the list of these works 
provides an overview of concepts. However, the goal of 
developing a valid as well as easy-to-use tool for measuring 
preparedness at the government level seems far from achieved. 
Many assessment tools lack dissemination and use in practice, 
which limits feedback from experts and practitioners. The 
variation in types of instruments used to measure preparedness 
and the diversity of questions and topics covered within the 
studied publications demonstrate a lack of consensus on what 
constitutes preparedness and how it should be measured. 
Any tool for evaluating preparedness needs to strike a balance 
between simplicity and flexibility in order to account for the 
different circumstances of communities as well as hazard-types. 
Therefore, a modular evaluation system including must-have 
criteria as well as optional criteria is required. 
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Abstract
This paper explores the relationship 
between the common Prevent/
Mitigate, Prepare, Respond, 
Recover (PPRR) framework and the 
Australasian Inter-service Incident 
Management System (AIIMS) in 
NSW. The bushfire experience 
in Australia during 2019–20 
revealed the limitations of existing 
approaches to 3 of the 4 PPRR 
phases: prevention/mitigation, 
preparation and recovery. A lack 
of coordination across agencies, 
as identified in the Final Report of 
the NSW Bushfire Inquiry (Owen & 
O’Kane 2020), reduced the value 
of much good work. A whole-of-
government strategy using AIIMS 
structures is recommended to 
promote effective coordination 
across agencies rather than 
relying on current collaborative 
committees that are constrained by 
agency priorities. AIIMS provides a 
means of coordinating the work of 
agencies in prevention/mitigation, 
preparedness and recovery by 
working across agencies to enhance 
the safety of communities.

PPRR and AIIMS: a 
whole-of-government 
strategy in NSW

Introduction
The use of Australasian Inter-service Incident Management 
System (AIIMS) is ubiquitous in Australia and New Zealand 
at every level of incident because of its scalability, 
comprehensiveness and its interoperability across agencies. 
Prevent/Mitigate, Prepare, Respond, Recover (PPRR) provides 
a simple conceptual framework for understanding the way 
political entities and their agencies prepare for emergencies, 
respond and recover. Within that framework, while AIIMS is 
used in the response and recovery phases, AIIMS also offers a 
tried and tested framework to coordinate better prevention 
and preparation across agencies prior to incidents. 

Why now?
Such a strategy would support Australia’s partial response 
to the Sendai Framework for Disaster Risk Reduction 2015-
2030 (UNDRR 2015) upon which the National Disaster Risk 
Reduction Framework (Australian Government Department 
of Home Affairs 2018) relies. Fire combat agencies in NSW are 
aware of the increasing severity of bushfires and their negative 
consequences for communities. Climate change is resulting in 
large, more frequent and harder to control events, particularly 
bushfires (Mullins 2021, Clode 2018, Adams & Attiwill 2011). 
Australia has seen the most destructive bushfires as well as 
cyclones and, most recently, floods. While these events may 
be predictable in the long term, they present an increasingly 
uncertain world (Atkinson et al. 2021, p.7; Murphy 2021; 
Quarantelli, Lagadec & Boin 2007, p.25; Rickards & Keating 
2021, p.52). Apart from experience, the number of major 
wildfires in the US, Canada and Europe in 2021 and floods in 
Germany are reminders that business-as-usual approaches 
to emergency management are unlikely to be effective 
in the future. The severity of such impacts on Australian 
communities will increase as incidents become larger and 
more frequent. Australia has no choice but to adapt to a 
changing climate (Howes et al. 2013). Apart from loss of life, 
communities that lose houses and businesses suffer over a 
long term and cost the broader community financially (Tierney 
2007, p.275, Ulubasoglu 2018, p.9).

AIIMS
AIIMS is a means of managing incidents when they occur. The 
mode of operation is designed to be used within ‘a broader 
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framework of emergency management arrangements developed 
at jurisdictional and national levels’ (AFAC 2017, p.2). AIIMS 
evolved from the US National Interagency Incident Management 
System (NIIMS) that dates from 1981 (NIIMS National Interagency 
Incident Management System 2004, AFAC 2013, p.ii, Rubin 2012, 
ps.167, 176). NIIMS and its associated Incident Control System 
(ICS) arose from Fire Fighting Resources of Southern California 
Organized for Potential Emergencies, which introduced ICS into 
emergency management in the US (Rubin 2012, p.167). NIIMS 
became the US National Incident Management System in 2004 
(Rubin 2012, p.179f). 

The fundamental principles of AIIMS (flexibility management by 
objectives, functional management structures, unity of command 
and span of control) have developed from NIIMS but have evolved 
based on Australasian experience. The command system and 
functional areas resemble those used in the Australian Defence 
Force, reflecting NATO practice, common in many countries 
(Wendling 2010). While AIIMS is accepted across Australasia, 
it is implemented differently within jurisdictions and agencies 
(Conway 2012).

In AIIMS, every incident has these functions. In a very small fire 
(e.g. a park bin set a light) all the functions would be performed 
by the crew commander of a single fire appliance who would 
be the incident controller and the entire IMT. At a state-level, 
the IMT would scale up so that each of the functions would be 
headed by a senior officer supported by a staff (see Figure 1). 

AIIMS is a robust system for incident management. IMTs exist 
until the incident that caused it to be stood up is resolved. In 
services with large numbers of volunteers (e.g. the NSW Rural 
Fire Service (NSWRFS) or the NSW State Emergency Service) 
the volunteer crews are stood down as soon as possible so that 
volunteers may resume their normal lives. The salaried work 
forces of these agencies are quite small and exist to support 
the volunteer workforce. Among the NSW combat agencies, it 
is the NSW Police Force that have an entirely full-time, salaried 
workforce; even Fire and Rescue NSW (FRNSW) has some part-
time salaried firefighters.

PPRR
The PPRR cycle is commonly used in emergency management. 
Often, ‘mitigation’ is substituted for ‘prevention’ (Petak 1985, p.3; 
Simonović 2011, p.31). The model has its origins in the USA from 
1978 (Crondstedt 2002, p.10, Rogers 2011, p.55). The model is 
used in the NSW State Emergency and Rescue Management Act 
1989 to describe the ‘stages of an emergency’ (State Emergency 
and Recovery Management Act 1989 (NSW), s. 5). Figure 2 shows 
the 4 interconnected phases of the PPRR model.

Simonović (2011), advocating an integrated approach to 
emergency management, presented PPRR in a Venn diagram 
(Figure 3). The overlapping sectors suggests there is a central 
coordination function. Coppola (2015) provided a more complex 
construct to show the inter-relationships between stages of an 
emergency. In Figure 4, the emphasis is that disasters tend to 
exist in a continuum, with the recovery from one often leading 
straight into another. And while response is often pictured as 
beginning immediately after an event, it is not uncommon for 
the actual response to begin before the event actually happens 
(Coppola 2015). In this model, all phases can coexist within a 
dominant phase.

Figure 5 shows a detailed version of the PPRR model from the 
Systemic Disaster Risk Handbook (AIDR 2021) in its description of 
its ‘landscape’. The value of the model lies in its detailed allocation 
of emergency management activities and documentation for each 
phase. The lack of activities in recovery is notable, reflecting the 
relative lack of attention paid to recovery.

There are variations on the 2-dimensional cyclic representations 
of PPRR. Kelly (1999) noted Neal’s (1997) criticism of the 
essentially linear sequence in the conventional PPRR model 
where different sections of a population can experience different 
parts of the cycle simultaneously. This can be represented by 
Coppola’s (2015) Venn diagram model. Figure 6 shows a Mobius 
strip model, proposed by Anderson (1985), Cuny (1985) and 
(Kelly 1999, p.25). While it may be debatable whether this model 
amounts to a substantial change, Kelly (1999) offers a different 
visualisation of what occurs before, during and after an incident. 

 
Extract from the Australasian Inter-service 
Incident Management System (AFAC 2017, p.12)

The scalable structure of the AIIMS addresses functional 
areas within an Incident Management Team (IMT) (AFAC 
2017). The functions are:

Control – The management of all activities necessary for the 
resolution of an incident

Planning – The development of objectives, strategies and 
plans for the resolution of an incident based on the outcomes 
of collection and analysis of information.

Intelligence – information or data, which is recorded and 
disseminated as intelligence to support decision-making and 
planning.

Public Information – Provision of warnings, information, and 
advice to the public, and liaison with the media and affected 
communities.

Operations – The tasking and application of resources to 
achieve the resolution of an incident.

Investigation – The task of conducting investigations to 
determine the cause of an incident and/or to determine 
factors that contributed to the impact of the incident or 
specific events

Logistics – The acquisition and provision of human and 
physical resources, facilities, services and materials to support 
achievement of incident objectives.

Finance – The task of managing:

 · accounts for purchases of supplies and hire of equipment;

 · insurance and compensation for personnel, property and 
vehicles; and

 · the collection of cost data and provision of cost-effective 
analyses and providing cost estimates for the incident.
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Figure 2: The emergency management cycle.
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Figure 3: The emergency management cycles as a Venn diagram of 
interrelated phases.
Source: Simonović (2011), p.31.
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Figure 5: The emergency management cycle is represented as a ‘policy landscape’.
Source: AIDR (2021)
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Figure 7 shows the quadrants on a plane that are expressed in 
terms of resource use (Kelly 1999, p.26). The value of this model 
is that it does not envisage a situation where no resources are 
needed: what changes are the proportions. 

A variation on the PPRR model comes from the NSW RFS in Figure 
8. The value of this representation is the suggestion of a wave 
flow of events within a linear model. This reflects the perception 
of firefighters oriented to response while acknowledging the 
broader PPRR range of activities.

The PPRR model is not without its critics. Rogers (2011) 
expressed concern that the conventional PPRR cycle does not 
include ‘anticipation and assessment’ of risk sufficiently in the 

cycle to properly inform national resilience (Rogers 2011, p.54). 
Cronstedt (2002) argued that the model is agency-focused rather 
than community-focused (Crondstedt 2002, p 11). Gabriel (2003) 
criticised the model because it is solely emergency-focused. 
Gabriel (2003) writes that it is inappropriate to concentrate on 
response and the necessary recovery when the emphasis ought 
to be on the community through treatment or risk reduction. 
Linton (2021, pp.5–6), while agreeing with Gabriel’s (2003) 
criticism, claimed that the PPRR model has a value and should 
be allowed to evolve to focus on disaster risk reduction. With 
PPRR enshrined in NSW emergency management legislation, the 
framework continues to define how government agencies plan 
for and manage emergencies. 
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Figure 6: The emergency management cycle shown as a circular 
Mobis strip.
Source: Kelly (1999), p.26
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AIIMS, PPRR and agencies in NSW
AIIMS and PPRR differ fundamentally. AIIMS has been adopted 
and used operationally in emergencies across Australia and New 
Zealand for 20 years. PPRR is a theoretical framework used to 
explain the work of emergency management. Unlike AIIMS, which 
requires agencies to comply with its practices, PPRR provides a 
means of situating the work of different agencies and authorities 
within emergency management phases but provides no guidance 
as to operational practice. While it is reasonable to observe that 
PPRR is theoretical and AIIMS is practical, theoretical frameworks 
have value in guiding the planning for the necessary activities of 
a community faced with emergencies.

AIIMS assumes that there are 2 states of existence: incidents and 
normality. It notes that emergency management activity can be 
referred to in phases: before, during and after ‘to return to a new 
normality’ (AFAC 2017, p.3). The use of PPRR is acknowledged 
but the activities under the framework ‘may be neither linear 
or sequential’ (AFAC 2017, p.10). AIIMS guides combat agency 
activity for incidents, not the entire PPRR cycle. In AFAC 
(2017), ‘The wording throughout this AIIMS manual is aligned 
to response activities; however, AIIMS is equally applicable to 
recovery activities’ (p.2). AIIMS is designed for preparedness, 
response and recovery:

Emergency service agencies routinely work together in 
responding to and resolving incidents. Indeed, it is more 
likely the exception that an agency will work alone in 
preparedness, response and recovery. (AFAC 2017, p.1). 

AIIMS assumes there will be inter-agency cooperation for the 
duration of the incident. Once the incident is over, the unity of 
command ends when the IMT is stood down and the different 
agencies resume business-as-normal. 

During a large incident, an AIIMS IMT may move through the 
preparation, response and recovery phases. For example, during 
the 2019–20 bushfires in NSW, the IMT based at Katoomba was 
stood up because of a fire at the base of Echo Point. At the same 
time, the Gosper’s Mountain fire was moving south and the 
Green Wattle complex fire was moving north. This resulted in 
operations addressing the immediate threat while crews were 
preparing fire trails and the IMT did detailed planning for the 
arrival of the 2 larger fires. As the southern and northern fires 
arrived, personnel working the functional areas transitioned 
seamlessly from preparation to response. As the fire threat was 
reduced, some personnel transitioned to recovery. Figure 9 
shows that in a very complex incident with multiple fire fronts, 
the overlaps between the different phases can be extreme 
(Simpson, Bradstock & Price 2019, pp.12–13). This is particularly 
true in flood events that effect different parts of river systems.

PPRR is not a practical guide for a workplan. In all agencies, not 
only combat agencies, prevention/mitigation runs concurrently 
with preparedness, often with little sense of a distinction. During 
incidents, recovery, at least in theory, begins when the incident 
starts (AFAC 2017, p 97). The NSW RFS and land management 
agencies, like local government and NSW Parks and Wildlife 
Service, have roles in prevention/mitigation. In the example 
provided from the Blue Mountains, for mitigation, NSW RFS 
and the NSW Parks and Wildlife Service conducted hazard 
reduction burns. Those agencies and the Blue Mountains City 
Council maintained fire trails and trained personnel. These 
agency prevention/mitigation and preparation measures are 
ongoing components of each organisation’s work, interrupted 
by emergencies when AIIMS arrangements are put in place. 
Mitigation is not a component of AIIMS work but preparedness 
is. This is different from agency preparedness work that is not 
concentrated on hazards of a current incident. Once an incident 
begins, the agency prevention/mitigation and preparedness 
works ceases to support the preparedness, response and 
recovery under AIIMS. When the incident is resolved and the IMT 
is stood down, the organisations resume their normal business 
practices (Figure 10).

Mitigation and preparedness: whole-
of-government use of AIIMS
Setting aside the organisational difficulties, the AIIMS structure 
offers a very sound way of managing prevention/mitigation 
and agency preparedness. Agencies have specific obligations in 
relation to mitigation. The NSW Rural Fires Act 1997 includes a 
legislative base for the ‘prevention, mitigation and suppression 
of bush and other fires in local government areas (or parts 
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Figure 9: A typical transition from preparation to response to 
recovery in an emergency event.
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Figure 10: Agency preparedness and prevention/mitigation and 
AIIMS PPRR in an incident. Note: the agency boundary is breached 
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of areas) and other parts of the State constituted as rural 
fire districts’ (Rural Fires Act (NSW) 1997, s.3). The principal 
instrument provided in the Act is the Bush Fire Co-ordinating 
Committee (BFCC), which is tasked with the formation of Bush 
Fire Management Committees (BFMC) across the state (Rural 
Fires Act (NSW) 1997, p.3). Recommendation 7 of the Final Report 
of the NSW Bushfire Inquiry looks to the development of resource 
allocation protocols between NSW RFS and FRNSW (Owens & 
O’Kane 2020, p.108). However, Recommendation 8 goes much 
further:

Recommendation 8: That, to strengthen cross-agency 
accountability and deliver improved bush fire risk 
management outcomes:

a. BFCC members from NSW government agencies are 
at the level of Coordinator General/Deputy Secretary/
Agency Head/Deputy Commissioner (or equivalent)

b. the BFCC ensures all Bush Fire Risk Management Plans, 
Operation Coordination Plans and Fire Access and Fire 
Trail (FAFT) Plans are compliant with the timeframes 
outlined in section 52 of the Rural Fires Act as soon as 
practicable

c. the BFCC develops a risk-based performance auditing 
cycle to ensure Bush Fire Risk Management Plans, 
Operation Coordination Plans and FAFT Plans are fit-
for-purpose and any opportunities for improvement are 
identified and actioned

d. the NSW RFS considers the best way of enhancing the 
transparency of BFCC decision-making, for example by 
publishing BFCC membership and minutes on its website

e. the BFCC endorses the annual statement to Parliament 
on the likely fire risk and the effectiveness of planning 
and preparation

f. relevant agencies review Bush Fire Management 
Committee (BFMC) membership and confirm to the 
NSW RFS that members have sufficient discretion 
and authority to agree and implement risk mitigation 
activities at the local level

g. the NSW RFS Commissioner amends the BFMC Policy to 
require BFMCs to refer unresolved issues to the BFCC for 
resolution. (Owens & O’Kane 2020, p.115)

Recommendation 8 goes to the very heart of bushfire 
prevention/mitigation for agencies. Arguably, the implementation 
of this recommendation requires a major change in procedures, 
particularly at the coordination level across agencies through 
a whole-of-government strategy. The BFCC will depend on the 
cooperation of agencies without any powers of compliance and 
with no command-and-control functions.

The Final Report of the NSW Bushfire Inquiry also makes 
recommendations related to preparation. Recommendation 6 
addresses what the inquiry saw as deficiencies in preparation by 
agencies for the recent fires: ‘The Inquiry has identified a series 
of initial priorities for training to ensure that firefighting practice 

keeps up with new and emerging research’ (Owens & O’Kane 
2020, ps.101, 103). Recommendation 9 speaks to the available 
firefighting workforce, either from NSW agencies or from outside 
the state (Owens & O’Kane 2020, p.120). Recommendation 15 
addresses community engagement (Owens & O’Kane 2020, 
p.143). Recommendation 16 looks at the need for inter-agency 
support for tourist bodies and Recommendation 17 seeks to 
address deficiencies in the provision Safer Neighbourhood 
Places (Owens & O’Kane 2020,ps.145, 148). Recommendations 
18–33 refer to additional matters that fall under the preparation 
rubric (Owens & O’Kane 2020, pp.ix-xiv). Most, if not all, of these 
recommendations require inter-agency cooperation within a 
PPRR framework. 

The structure of AIIMS is suited to progressing these 
recommendations. Current inter-agency cooperation seeks to 
use collaborative committees like the BFCC. Such committees, 
common across bureaucracies, struggle for traction because 
agency representatives are necessarily driven by each agency’s 
priorities. Figure 11 represents how, with a whole-of-government 
strategy, using AIIMS principles of flexibility, management by 
objectives, functional management structures, unity of command 
and span of control, governments can achieve coordination 
across agencies, as it does during major incidents with a 
command approach to breach agency boundaries and co-opt 
agency personnel. A whole-of-government IMT would need to 
be a permanent entity, supported by appropriate legislation 
and regulation, coordinating some of the work of current 
agencies. A particular advantage of using AIIMS is that agency 
assumptions and self-imposed limitations in scenario planning 
are lessened, leading to much better preparation for the worst-
case scenario (Gissing, Eburn & McAneney 2018, p.7; Jenkins 
& Edwards-Winslow 2003, p.49; Kahane 2012; Reos Partners 
2021). Deficiencies can be identified and addressed before they 
become problematic or even fatal. In relation to prevention/
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Figure 11: AIIMS coordination for state-level prevention/mitigation 
and planning.
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mitigation, a particular challenge is the acceptance by agencies of 
risk ownership. It is likely that such ownership will become clear 
under AIIMS (Young & Jones 2018, ps.49, 53). Resilience NSW 
would be an obvious body to manage this whole-of-government 
structure with its public focus on preparation, rescue, recovery 
and broader emergency management including the State 
Emergency Management Plan (NSW Government). 

Recovery: a role for AIIMS at state-
level as well as in IMTs
Recovery after the 2019–20 bushfires has been problematic, in 
part due to the number of communities that suffered. Figures 
9 and 10 show recovery within AIIMS as the responsibility of 
an IMT although, under AIIMS, recovery can be transferred to 
another organisation (AFAC, 2017, p.62). In AIIMS terms, recovery 
is incident specific and a responsibility of each IMT, drawing 

support from other agencies as needed. Figure 12 shows how 
the AIIMS functional areas would work in supporting recovery 
specific to an incident. IMTs have long lacked the resources 
to manage recovery. For example, in the wake of the 2013 
Linksview fire in the lower Blue Mountains, a separate recovery 
organisation, relying on the Red Cross and local government 
and non-government resources, was set up. Recovery does not 
feature strongly in NSW RFS training for volunteers. The NSW 
RFS, relying on a volunteer workforce at brigade level and a 
small salaried staff, while having the capability, lacks the capacity 
to support recovery and must draw on other agencies. Even 
if each IMT that operated during the 2019–20 bushfires was 
able to handle recovery, effective coordination of resource use 
across NSW would still have been necessary. It is unfortunate 
that the terms of reference for the NSW Bushfire Inquiry 
excluded recovery (Owens & O’Kane 2020, p.6). A significant 
outcome of the experiences of 2019–20 was the recasting of 
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the Office of Emergency Management as Resilience NSW with 
a specific responsibility in preparation and recovery within the 
PPRR framework. Empowering Resilience NSW in a whole-of-
government strategy using AIIMS could provide the means to 
address circumstances that led to its formation. Resilience NSW 
has released a NSW Recovery Plan (Resilience NSW 2021). This is 
an admirable start, but it remains that the State Emergency and 
Rescue Management Act 1989 will be used to create a permanent 
entity to develop high-quality plans for and across NSW. When 
NSW faces challenges like those of 2019–20, recovery would 
benefit from using AIIMS command-and-control structures.

Conclusion
The nature of the threats to communities due to climatic 
events is evidenced by the 2019–20 bushfires that led to 
recommendations in the Final Report of the NSW Bushfire 
Inquiry (Owens and O’Kane 2020). The BFCC looks to implement 
some recommendations but its role is confined to the statutory 
responsibilities of the NSW RFS (Bush Fire Co-ordinating 
Committee 2021). The State Recovery Plan is an excellent start. 
A comprehensive strategic response would lie with Resilience 
NSW and its State Emergency Management Committee (State 
Emergency and Recovery Management Act 1989 (NSW), s.15). 
AIIMS provides a means of working across agencies to enhance 
the safety of communities in NSW and Resilience NSW is well 
placed to progress a whole-of-government response. To leave 
response to recommendations to individual agencies would 
put NSW at risk of being subject to the lack of appropriate 
prevention/mitigation, preparation and recovery that emerged 
from the 2019–20 bushfires.

There is little dispute that AIIMS is a robust and valuable system 
for incident management in Australia and New Zealand. PPRR, 
on the other hand is something of an orphan: obviously there 
but owned by none. Nevertheless, the value of the framework 
has not been seriously questioned as a conceptual framework 
for describing the transition from normality to disaster and 
back to a new normality. In many respects, PPRR operates at a 
strategic level while AIIMS is tactical. This paper has attempted 
to clarify what PPRR means during an incident. While prevention/
mitigation are clearly pre-incident, preparedness has a different 
complexion in normality than during an incident under AIIMS. 
For Resilience NSW, AIIMS provides an appropriate means of 
carrying out recovery using a whole-of-government strategy 
for coordinating the work of agencies in prevention/mitigation, 
preparedness and recovery for the benefit of NSW.
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