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RESILINCE IN A RISKIER WORLD
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With larger global disaster events occurring more often and on occasion overlapping it is imperative that all agencies must collaborate with government
and non-government efforts to adequately address the complexities of disaster needs. Relief and recovery is not about monopolising the response. A
more collaborative effort leads to better outcomes for affected communities and allows those most affected to recover in a more holistic, whole and
supportive environment leading to better resilience in recovery.

Retaining the knowledge base with experienced staff and then redeploying into future disaster zones mitigates the process of relearning each and every
time an event occurs. Additionally, changing policy to allow the mentoring of less experienced personnel in how best to deal with survivors, media,
donations and volunteers contributes positively in building confidence, trust, equity, connectedness and expertise.

Resilience in communities can be underpinned prior and post event through educational means, community disaster drills, demonstrations and through
the shared experience in high pressure environments. Understanding no one person and not one agency has the complete capacity or mandate to
respond in relief and recovery. It is and should be a multifaceted, multi-agency and multi community collaborative response.

Support for communities in building resilience should be encouraged from a Local, State and Federal Government level. A systemic change in thinking
around how we support disaster relief and resilience will utilise the incredible capacity people and communities have to help themselves, neighbours and
communities first. We see this time and time again, in those early stages it is so often the community itself that steps up to respond to the emergency and
often overwhelming need. A resilient community will mobilise fast and without the constraints of red tape and bureaucracy. They will assist, save and
support people impacted by disasters extraordinary quickly and resourcefully. Over and above more formal responses which may be under resourced,
often individually impacted themselves or take time to organise to respond in a timely manner to the scale of the disaster.

This notion of community resilience also extends to the early period of relief and manifests on the ground by disaster agencies assisting, empowering,
supporting and empathising with survivors, rather than dictating “what it is to be resilient”. Communities are by nature incredibly connected and through
the shared experience of surviving a disaster at any level brings many communities even closer and more so connected. We also see this connectedness
across multicultural divides, communities from differing backgrounds and often not directly impacted by disaster coming to the aid of people in distress
with food operations, material aid, financial assistance and volunteers.

The advantage of thinking about resilience and relief in these terms recognises and maximises the incredible resource the community itself is. There is a
time where the “changing of the guard” will happen with regards to recovery and the community can once again focus on their individual needs and we
can think of this as the “anatomy” of relief and recovery.

This notion of resilience will feed into the incredibly powerful dynamic of connectedness. Connectedness means people will naturally gather and be drawn
together, they will share meals and stories and help each other with a host of matters. Things such as food, clean up, sharing of information, paperwork
and the very important issue of mental health.

Ultimately, communities that are genuinely supported by agencies that are well-resourced, with experienced and empathetic staff, will be empowered to
deliver support to themselves and their own communities better. They can be thought of in real terms as a resource to combat the ever increasing
challenges faced in this ever increasing riskier world. If we can’t bring to future disasters our learned experience from previous disaster then all those
learnings are lost and resilience not maximised.

THE 3 C’S MANTRA IN DISASTER RELIEF

Communication Collaboration Coordination



1. INTRODUCTION AND BACKGROUND
Landslides become recurrent phenomena by taking over 700 deaths mostly in informal settlement in the southeast region in since 2000 (Figure 1). The 2007 landslide event
took 127 deaths in informal settlement in Chittagong. Recently, on 12 June 2017 the landslides occurred in Rangamati took over 150 lives. Both natural and anthropogenic
causes are responsible for landslides in the country. These include: excessive and prolong rainfall in a short period; unmanaged slope cutting; loose soil structure in hilly
areas; deforestation in the hilly areas and seismic activity (Alam, 2020;Ahammad, 2009; Chisty, 2014; Sarwar, 2008). Hill-cutting areas have been used for formal and
informal settlement development, and the increase of these settlements (Figure 2) along the foothills has been contributing to landslide events. Although the Government of
Bangladesh claimed that they undertake sufficient risk reduction strategies, the deaths associated with landslides are increasing following disaster occurrence (Alam and Ray-
Bennett, 2021). As such, this research aims to investigate how to enhance landslide risk reduction strategy by addressing a number of specific scientific and technical issues
related to the diverse disciplinary fields of hazard and risk assessment and emergency response mechanism.

2. METHOD AND MATERIALS
This research consults several key stakeholders of landslide risk management including 
communities, community leaders, experts and administrators separately between August and 
December 2018. In total of six focus group discussions (FGDs) were conducted to understand the 
reasons of recent landslide vulnerability, ways of disaster preparedness, perceptions and attitude 
towards governmental efforts, evacuation and overall risk reduction strategies (Table 1).  
The combined results of this research obtained through face to face interviews with communities,
key person interviews (KPIs), and workshop were shared with a wide body of academic,
emergency management, disaster and health specialists at an international conference held in
Canberra, Australia on 23 October 2019. The findings were also shared with personal contracts in
Chittagong and Dhaka. This research reviews and extracts findings from several news reports
published after immediately after the 2017 landslide, and reviews policies, plans and institutional
response mechanisms which add much value to the findings and support validate findings receive
through discussion and interviews. Finally, the results obtained through this process were used to
undertake effective landslide risk reduction strategies in Bangladesh.

3.1 CAUSES OF INCREASES IN LANDSLIDE HAZARDS
In consultation with communities, key informants, experts and administrators, through field visits, observations and
reviewing policy documents, key natural and man-made factors of landslide occurrence are identified (Tables 2,3
and 4).

3.2 WAYS TO IMPROVE EARLY WARNING, EVACUATIONS AND 
LANDSLIDE RISK REDUCTION
In the following sections, the way of improvement in early warning, 

evacuations and overall landslide risk reduction strategies are 
discussed (Tables 5 and 6).

TABLE 1: PARTICIPANTS

PARTICIPANTS TYPE AND 
LOCATION

DATE 
CONDUCTED

NUMBER OF 
PARTICIPANTS

Communities August 2018 208
Community leaders/local 

conscientious people
August 2018 15

Communities September 2018 6
Elected representatives October 2018 6
District and sub-district 

administrators
October 2018 10

Experts
September-

December 2018
3

3. RESULTS
In the following sections, key findings are provided that should be interest of organisations responsible for landslide risk mitigation strategies and for assisting the Government of Bangladesh
determining appropriateness of the government’s preparedness strategies.

TABLE 2: NATURAL CAUSES OF LANDSLIDE OCCURRENCE
NATURAL FACTORS FREQUENCY PERCENTAGE

Heavy rainfall 192 52.75
Unstable soil 58 15.93

Thunderstorm 40 10.99
Steep slope 
topography 38 10.44

Earthquakes 36 9.89
Total 364 100

TABLE 3: ANTHROPOGENIC CAUSES OF LANDSLIDE OCCURRENCE
ANTHROPOGENIC CAUSES FREQUENCY PERCENTAGE

Deforestation 64 34.04
Hill cutting 68 36.17

Increases of the settlement in slope area due 
to migration 24 12.77

Natural increases in population 12 6.38
Road construction 8 4.25

Increases of the settlement in adjacent areas 8 4.26
Changes in the natural drainage 4 2.13

Total 188 100

TABLE 4: POLITICAL ECONOMY OF LANDSLIDE DISASTERS IN BANGLADESH

POLITICAL ECONOMY 
ASPECTS DESCRIPTIONS SOURCES

Policy to rise population in 
CHT

The strategic action plan during 1978-1984 allowing Bengali population 
to live in CHT

Documentary sources and expert 
opinions

Land management
Provision of land ownership to the occupants

- The owners of individual land remove traditional forests and plant 
commercial agriculture

This research and expert opinion

Illegal deforestation Continuous deforestation by vested groups who use local political power Newspaper reports and Expert 
opinion

Plan to set up hydro-
electricity in hilly areas

In 1960, the GoB has set up hydroelectricity in Kaptai lake submerging to 
supply electricity to national grid displacing 100, 000 population

Expert opinions and newspaper 
reports

Ownership of settlement 
by political leaders

It is hard to execute any evacuation and relocation of these community 
due to bad politics involved This research and expert opinions

Manipulated water, gas 
and electricity

The residents who live in illegal settlement are regularly receiving 
electricity, water and gas supply illegally by paying money to middle 

men. 

Documentary sources, news paper 
reports and direct field observations

Rohingya refugee from 
Myanmar

Many Rohingya refugees had moved to CHT areas from registrar and non 
registrar refugee camp. Media reports

Dr Edris Alam
Faculty of Resilience, Rabdan Academy, Abu Dhabi, UAE
* Corresponding author: Edris Alam (ealam@ra.ac.ae) Telephone: + 971-2-5999-111 Fax: +971-2-5999-112

ENHANCING LANDSLIDE RISK REDUCTION STRATEGIES IN SOUTHEAST BANGLADESH

Table 5: WAYS OF EFFECTIVE EARLY WARNING

Warning through hand-mike should reach each locality

Warning via television
Spreading warning at risk areas

Spread of warning via hand-mike by police 
Awerness buildup by socity 

Provision of shelter center in safe place
Warning via mobile SMS

Announcement in mosque

Table 6: WAYS TO IMPROVE POST DISASTER RESCUE AND REHABILITATION
Providing relief to the affected people

Relocation in safe area
Providing medicine to the affected people 

Rescue activities should be undertaken quickly
Construction of houses

Awareness generation through training on disaster risk 
Improving road transport and communication 
Providing cash money to the affected people

Effective monitoring of rescue relief and rehabilitation
Constructing retention walls along fragile hilly areas

Training local people about  emergency rescue operation

3.3 STRATEGIES TO BE UNDERTAKEN TO ENHANCE LANDSLIDE RISK REDUCTION
After careful analysis of documentary sources and data gathered through field research, this research has prepared a 
comprehensive list of work strategies and implementation plans in order to improve landslide risk reduction strategies 
in Bangladesh  (Table 7).

4. CONCLUSIONS
Bangladesh has experiences higher deaths and injuries by landslides in last two one and half decades. By collating and synthesizing reports from newspaper reports, reviews current policies, 
action plans and preparedness activities and consultation with consults relevant experts, community leaders, administrative staff and local residents who have experience of landslides, this 
research confirms that community based factors, governance aspect and institutional failure of risk management in Bangladesh. Finally, this research provides a series of recommendations on 
how effective landslide risk reduction strategies can be undertaken and implemented in SE Bangladesh..  

Table 7: STRATEGIES FOR LANDSLIDE RISK MANAGEMENT

STRATEGIES SOURCES

Identify landslide risk area and prohibit such areas for living Expert interviews

Undertaking and executing well studied long term plans by considering geological characteristics of the hilly areas (i.e., morphology, slope, angel and characteristics of soil) Expert interviews

Identifications of existing landslide risk areas and implementing risk reduction strategies in those areas Expert interviews

Installation of retention wall and wire mesh in high risk areas Akhter (2017)

Construction of shelter centre adjacent to landslide prone areas Community Survey and KPI

Educating people about landslide through leaflet and video KPIs

Continuous monitoring of hills to stop hill cutting, identify high risk areas  and stopping of new settlement Community Survey and KPI

The constructed of houses in CHT region follows the Bangladesh National Building Code Documentary sources and expert
Strengthening fire service and civil defence (FS&CD) by deploying more manpower and increasing technical capacity

Local communities and KPI

Executing mobile text messaging for early warning KPIs
The government should arrange alternative livelihood options for Jhum cultivation KPIs and experts

Photos: Field visits, 
observations, interviews and 
discussion in SE Bangladesh
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Growing Adaptive 
Business Resilience
The Cairns Resilient Businesses Network

BACKGROUND
Inspiring holistic continuity planning among the business 
community is an ongoing challenge for disaster resilience 
practitioners.  

Through implementing the UNDRR’s resilience scorecard 
programme, Cairns disaster managers identified interruption 
planning as a concerning gap in the region’s business sector.  

In a region which is an iconic tourism destination, major 
services hub, home to many vulnerable communities and 
faces numerous hazards, failing to adequately plan for 
business interruptions means planning to fail. Launching the 
network during the COVID pandemic provided an opportunity to 
highlight “difficult to imagine” scenarios in real circumstances.   

The Cairns Resilient Businesses Network – a unique, locally based and focused initiative – 
is making a significant contribution to building resilient planning processes.

RESEARCH
Several factors contributed to the assessment 
of business continuity planning maturity. These 
included an earlier study of the tourism industry’s 
disaster preparedness by James Cook University, 
ongoing work with the business and tourism sectors 
to enhance preparedness and discussions with local 
sector-related organisations.   

To (a) validate perceptions and experiences and (b) 
identify the best ways to grow business resilience, a 
business continuity expert was contracted to engage 
directly with individual members of a small local 
town’s chamber of commerce.  

This lead to development of a survey piloted in 
the same geographic community, consequently 
circulated to members of the Cairns Chamber of 
Commerce, smaller local chambers of commerce and 
Tropical Tourism North Queensland.

How the CRBN works

Webinars and a presence at 
related events throughout 
the year with an annual 
exercise to help build 
maturity in the sector.

Partnership with the Cairns 
Chamber of Commerce – 
advice, relevance, promotion.

Free membership however  
members gain status 
through levels of:

Bronze - joining level, 
participate in webinars 

Silver - complete a summary 
business interruption plan 
through a template provided 

Gold - complete a 
comprehensive interruption 
plan using a template or 
their own and participate 
in a network exercise OR 
demonstrate success using 
an existing comprehensive 
plan.

Gold members receive a 
certificate to publicly promote 
themselves and are listed 
on Council’s website as role 
models.

Mutual support developed 
by putting members in touch 
with each other for help, 
advice and assistance.

To build a strong, collaborative business community through applying locally 
relevant disaster risk management and business continuity skills and capabilities.“

WHAT WE LEARNED
 High level of awareness of hazards 
which are more “commonly known” 
locally (eg cyclone, flooding) but much 
lower levels around bush fire, landslide 
and earthquake.

 Lower level of awareness of hazards 
pertaining directly to a business 
location.

 Strong theme of continuity/interruption 
plans “in my head” rather than 
documented.

 Businesses with plans (however 
complete/effective) had taken some 
actions to limit the effects of a disaster.

Difficult to find/make time to get 
through a comprehensive process.

Many respondents reported they would 
develop a continuity/interruption plan 
if specific resources were provided 
such as templates, written information 
or free/discounted subject matter 
assistance.

 “Interruption” was a more captivating 
term than “continuity”.

Although several quality resources are 
already freely available online, these 
tend to be generic and often very 
detailed. Potential users are deterred 
by the scale of the task and addressing 
risk management – and in the absence 
of a major disaster in the Cairns region 
for many years, continuity/interruption 
planning drops off the priority list.   

LOCAL RELEVANCE IS CRITICAL

Based in the local government 
area and Far North Queensland 
context.

Accessible – no financial 
obligation; all activities and 
content can be tailored to 
specific audiences; webinars 
allow for easy participation; all 
business sectors are included.

Focus on building capability 
through expert advice and 
resource provision. Businesses 
grow their resilience by working 
through the membership levels.

Local knowledge and contact 
allow current topics/issues to be 
addressed.

LOCAL RELEVANCE IS CRITICAL

Based in the local government
area and Far North Queensland
context.

Accessible – no financial
obligation; all activities and
content can be tailored to
specific audiences; webinars
allow for easy participation; all
business sectors are included.

Focus on building capability
through expert advice and
resource provision. Businesses
grow their resilience by working
through the membership levels.

Local knowledge and contact
allow current topics/issues to be

g

addressed.

“



As Australia’s national science agency 
and innovation catalyst, CSIRO is solving 
the greatest challenges through 
innovative science and technology.
CSIRO. Unlocking a better future for everyone.

Bushfire House Loss Model Overview
The House Loss Model evaluates the performance of households under
bushfire attack by calculating risk to individual buildings. The bushfire
attack mechanisms included in the House Loss Model are radiant heat,
ember attack, surface fire, and consequential fire. A conceptual diagram
of the house loss model is shown in Figure 1.

Radiant Heat Module
The Radiant heat module estimates the probability of house loss due to
a failure of the windows and/or timber elements of the building caused
by exposure to Radiant Heat Flux (RHF).

• First, the maximum incident RHF on each building was calculated by
using outputs from a bushfire simulation (such as flame height) in
the BAL methodology (AS3959 method 2).

• A full incident RHF profile was then estimated using rate of spread,
approach angle and vegetation attenuation.

• A window failure model was developed from ~100 experiments using
survival analyses and depends on frame type, glazing type and
thickness (Figure 2).

• A timber failure model was adapted from scientific literature where
the total incident RHF profile above the critical heat flux determines
whether timber ignites or not.

Figure 1: Conceptual diagram of the probability of house loss model.
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Development of a Fine Scale Bushfire 
House Loss Probability Model
Bushfires are a serious and growing threat to Australian homes. Despite an
extensive literature on how building design, bushfire attack mechanisms, and fire
management influence the survival of a structure, stakeholders lack a system that
combines and consolidates this knowledge. The current project represents a first
step in addressing this combined system deficiency through the development of
an extensible and modular Python framework (accessible as an ArcGIS Toolbox).
This framework, called the Bushfire House Loss Model, aims to provide holistic
performance-based risk and structural assessments.

William Swedosh, Alessio Arena
CSIRO, Land & Water

Ember Attack Module
Ember attack is one of the most common ways for a building to be
ignited during a bushfire. As a direct threat to buildings, embers can
accumulate in or around vulnerable parts of the structure, such as on
rooftops, gutters, and in and around doors, vents, windows and against
re-entrant or internal corners, where they can ignite the building.

• A physical model for ember transport was implemented so that
ember distributions from wildfire simulations could be estimated.

• Post bushfire survey data from Kilmore and Tathra fires was used to
develop a statistical model of house vulnerability to embers based on
over a dozen house characteristics (cladding, roofing, etc.).

Consequential Fire Module
Consequential fire (structure to structure) is a very localised fire attack
mechanism. Heavy fuels can burn for considerably longer than fine
fuels, which exposes the surrounding area to a prolonged heating
profile. Such sustained exposure is often the cause of fire spreading to
nearby structures, either directly when the distance between buildings
is short or indirectly via intermediate ignitable material (e.g., fences).

• Data collected by several radiometers during an experimental house
fire (Fig. 4 left) were used to develop a RHF emission curve.

• This was scaled to other houses using inter house distances, burning
house footprints and cladding types.

• The incident RHF profile was then used as an input into the timber
and window failure functions to calculate consequential fire
probability (Fig. 4 right).

FOR FURTHER INFORMATION
Alessio Arena
Land & Water
Alessio.Arena@csiro.au, BushfireAdaptation@csiro.au
www.csiro.au/research/natural-disasters/bushfires

Figure 2: Survival probability curves for windows of different types. Total incident RHF used as 
failure predictor.

Figure 3: Left, trajectories from an ensemble of ember projection simulations having different 
physical ember characteristics. Right, resulting ember flux (ember count) at the terrain level. 

Figure 4: Left, experimental house fire and radiometers. Right, consequential fire probability. 



The New South Wales Rural Fire Service has worked 
in collaboration with the University of Melbourne 
and the NSW National Parks and Wildlife Service 
to develop a new bush fire risk assessment 
methodology. The project team tested methods 
that combine local knowledge with quantitative 
data and developed a facilitated process that 
incorporates the latest science and technology, yet 
enables the development of functional and locally 
relevant Bush Fire Risk Management Plans. 

The new bush fire risk assessment methodology 
is being rolled out across New South Wales.

The Process
Bush fire risk is quantified by running modelled ignition points 
through a fire simulator (Phoenix Rapidfire) and using a Bayesian 
Network model to assess the risk to assets (residential, economic, 
environmental and cultural). This process provides a consistent and 
valid approach to risk assessment allowing Bush Fire Management 
Committees (BFMCs) an objective, tenure blind analysis of risk. The 
BFMC and local stakeholders are able to add value to the process 
by validating GIS input data and incorporating local knowledge 
of assets and risks. 

A Bush Fire Risk Management Plan is developed over 
4 Workshops.

In Workshop 1, the BFMC & local stakeholders review and validate 
the input data (asset locations, land use and fire behaviour).

In Workshop 2, the BFMC and stakeholders review the quantitative 
risk data that has been processed and provide input on risks that are 
not quantified. These include social community risks (vulnerability, 
behaviour, preparedness) and operational risks (access/egress, 

building standards). The BFMC identifies areas or groups of assets 
that have a significant bush fire risk as Focus Areas.

In Workshop 3, the BFMC determines Treatment Objectives for 
each Focus Area including Community Preparedness, Ignition 
Prevention and Fuel Management. A 5 year Fuel Management 
Program is mapped.     

In Workshop 4, the BFMC and stakeholders review the modelled 
effectiveness of the Fuel Management Program and the Bush Fire 
Risk Management Plan is finalised. 

Quantified risk data alone does not produce a comprehensive 
Bush Fire Risk Management Plan. Local knowledge and a 
local understanding of risk provides a valuable perspective 
and when coupled with the quantified data, it enables the 
development of a superior, practical and locally relevant Bush 
Fire Risk Management Plan.

BUSH FIRE RISK MANAGEMENT PLANNING
THE BALANCE BETWEEN SCIENCE 
AND LOCAL KNOWLEDGE

For more information contact Susannah Bilous susannah.bilous@rfs.nsw.gov.au

Authors: Susannah Bilous & Melissa O’Halloran (Bush Fire Risk Planning)

Risk maps are produced for each asset group



As Australia’s national science agency 
and innovation catalyst, CSIRO is solving 
the greatest challenges through 
innovative science and technology.
CSIRO. Unlocking a better future for everyone.

Validating drought factor extreme 
fire weather assumptions

Overview
In this study, we calculate the difference between assuming maximum DF
(DF = 10) against 40 years of calculated hourly DF at 31km resolution
across Australia using the ERA5 weather reanalysis dataset. We compare
the rate of spread (ROS) estimates for dry eucalypt forests and
using extreme value analyses (EVA) [5], we can compare this for a 1/50
year extreme event. Areas of forest are where at least 10% of the
Australian Bureau of Agricultural and Resource Economics and Sciences
National Forest Inventory (NFI) (100m) intercept with weather pixels.

Comparing against maximum calculated DF
A comparison of the maximum of calculated hourly DF factor to DF = 10
results in a maximum of 1.38 times the maximum calculated DF (Figure 1).
Maximum hourly DF is equal to 10 across approximately 98% of
Australia. Magnitudes of difference are spatially variable across Australia,
with the most difference seen in parts of south-east Australia and
Tasmania.

Comparing calculated rate of spread
Given the predominance of dry eucalypt forests in areas where the
DF differs the most, we calculated the DEFFM ROS. Default values were
used for vegetation parameters as per the Australian Fire Danger Rating
System [6]. Maximum ROS ratio (Figure 2) follows a similar pattern to
maximum DF ratio. Figure 2 highlights where an overestimation of DF
coupled with extreme weather can result in a significantly higher
modelled DEFFM ROS.

Modelling fire behaviour across Australia is an important component of land management to mitigate bushfire risks. The level of drought in
the landscape can significantly influence fire behaviour and is represented in models as a Drought Factor (DF). Our analysis investigates the
impact of assuming the McArthur Drought Factor [1] is its maximum value of 10 for extreme fire weather events across Australia. DF is an
input parameter for several fire behaviour models including the Forest Fire Danger Index [2], and the Australian Fire Danger Rating System
(AFDRS) versions of the “Vesta” Dry Eucalypt Forest Fire Model (DEFFM) [3] and the Pine Plantation Pyrometrics (PPPY) model [4]. Drought
Factor ranges from 0 to 10 (capped at 10) and is used to predict the fine surface fuels available for the outward spread of a fire, with 10
equating to 100% of fuel being available to burn and 0 meaning none is available to burn.

The influence of default drought factor on 
extreme dry eucalyptus forest fire behaviour

Kimberley Opie, William Swedosh, Alessio Arena, Durga Lal Shrestha 

Comparing DEFFM ROS for a 1/50 year event (Figure 3) shows the difference
when using DF=10 for extreme wildfire events is variable across Australia and
most prominent temperate climates.

Conclusion
Using DF = 10 overestimates modelled DEFFM ROS by up to a factor of 3.45
for a 1/50 year extreme event in temperate climates. Assuming DF = 10 is a
convenient option when modelling extreme wildfire events but needs to
consider how extreme an event it represents for where the modelling is
applied in Australia. Further investigation is required to establish what
extreme ROS using DF = 10 estimates across Australia for relevant fire
behaviour models.

Figure 2: Ratio between maximum hourly modelled DEFFM ROS using DF = 10 and computed DF.

Figure 3: Ratio between 1/50 year DEFFM ROS event using DF = 10 and computed DF. Note the ratio of less than
1 occurs when the values for ROS using DF = 10 asymptote to a flatter line in the EVA, making predictions beyond
the last observation less severe.

FOR FURTHER INFORMATION
Kimberley Opie
CSIRO Land & Water
kimberley.opie@csiro.au
bushfireadaptation@csiro.au
www.csiro.au
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About Hotspots

Hotspots is a partnership between NSW Rural Fire Service and the Nature Conservation Council of NSW 
established in 2005 that provides free workshops to private landholders and other land managers with 
knowledge and applied skills to actively participate in fire management on their own properties in order 
to balance life and property protection with protection and maintenance of biodiversity.

Hotspots is evaluated through pre- and post- workshop surveys of participants, as well as metrics related 
to the number of participants and fire management plans prepared. Masters and PhD research projects have 
also examined elements of the Hotspots program.

Background
Hotspots has been exploring the breadth of fire impact including 
indirect impacts on attitudes towards fire ecology and fire 
preparation. Hotspots received unprecedented levels of demand 
for workshops following the 2019/20 fire season and wanted to 
understand what was driving the outreach and attitudes relating 
to this. Hotspots asked participants of our 2020 and 2021 
workshops what they perceived to be the most important 
local issue related to fire.

Key findings
We noticed a difference in attitudes from landholders impacted 
by the fires, compared with rural landholders who were not.

Those impacted by the fires were more likely to consider 
environmental impacts and lack of landholder knowledge 
to be the most important local issue in regards to fire.

Protecting human life and property was the main concern 
of landholders who were not impacted by 2019/20, but had 
experienced fire on their properties in the past.

What next?
These preliminary results suggest an increase in environmental 
awareness and concern following 2019/20. Hotspots is now 
collaborating with UNSW to design and conduct landholder 
surveys to further assess the impacts of the 2019/20 fire season on: 

landholder perceptions of wild fire impacts

landholder fire management behaviours and actions

It is hoped that key outcomes for Hotspots will:

Quantify some of these changes and understand the impacts 
that 2019/20 fire season had on attitudes of rural landholders.

Further our understanding about what motivates 
engagement in fire ecology, risk management, recovery and 
regeneration

Identify whether knowledge gained from Hotspots workshops 
made a difference to fire management actions

Inform decisions around Hotspots training style, content, 
site selection and support resourcing decisions around 
delivery expansion  

EMPOWERING LANDHOLDERS TO UNDERTAKE 
POSITIVE FIRE MANAGEMENT ACTIONS IN A 
POST-BLACK SUMMER WORLD.
JENNIE CRAMP1, HANNAH ETCHELLS2 AND KATE MCSHEA2

 NSW RURAL FIRE SERVICE  NATURE CONSERVATION COUNCIL OF NSW
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“What do you consider the most important local issue related to fire?”
2020/2021 Hotspots workshop participants responses to: 

I never cared about 
the trees before
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[we can now] …
thoughtfully move forward 
with our post-fire planning 
and recovery plans

Post-workshop survey quote
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Mainstreaming Disaster Resilience:
                                                                            

Dr Andrea Baldwin
Service Development Leader                                                                   

Queensland Centre for Perinatal & Infant Mental Health

Scan the QR code to 
visit the Birdie’s Tree 
website or just search 
Birdie’s Tree on the 
internet

Children’s Health Queensland Hospital and Health Service
Child and Youth Mental Health Service

• Impacts of natural disasters and 
disruptive events on mental health 
and emotional wellbeing of expectant 
and new parents, babies and young 
children, short-term and long-term

• Effective interventions for prevention 
and treatment of post-traumatic stress 
symptoms in expectant and new 
parents, babies and young children

• Disaster resilience education – 
effectiveness of programs, content, 
principles and practice approaches

• AIDR
• Australian Child and Adolescent 

Trauma, Loss and Grief Network
• DRANZSEN
• National Infant Child and Adolescent 

Disaster Mental Health Advisory 
Committee

• National Mental Health Commission
• Natural Hazards Research Australia
• Other state, national and international 

bodies and organisations
• Conferences, forums, networks, 

committees, partnerships

• Practice-led research into the 
feasibility, acceptability and 
effectiveness of the Birdie’s Tree 
resources is ongoing

Queensland Centre for Perinatal & Infant Mental Health
E: BirdiesTree@health.qld.gov.au
E: Andrea.Baldwin@health.qld.gov.au
Ph: (07) 3266 0300

A Stepped Care Model refers to having a consistent and articulated set of 
resources, principles and approaches to support people’s resilience when 
they are experiencing different levels of challenge. 

The Birdie’s Tree Stepped Care Model is based on a foundation of Universal Resources for 
mental health promotion and prevention. Around 80% of children come through natural 
disasters with no lasting negative impacts on their mental health, so long as they are 
supported by caring, responsive adults equipped with helpful resources. 
The next level is Birdie Cares: early intervention for children and families who need more 
support to process what they’ve gone through. Research indicates around 15% of children 
who have experienced a natural disaster benefit from timely specialist mental health 
support. 
At the top of the pyramid is Birdie Helps: specialist mental health support for children 
with ongoing post-traumatic stress symptoms (approximately 5%). 

Disaster resilience approaches need to be grounded in the empirical evidence for ‘what works’. Three aspects of the evidence-base to consider are:

•
•
•

The Birdie’s Tree suite of resources and approaches continues to grow, developed by a multi-disciplinary team, drawing on various existing bodies of knowledge. We maintain currency with new research 
findings and learnings from practice by actively participating in networks and committees, conferences and forums. We are evaluating aspects of our implementation as we go along, both informally through 
quality improvement activities and formally through practice-led research.  

Natural hazards affect individuals, families, workplaces, 
organisations and communities. Disaster resilience is most 
effective when it involves all age groups and sections of the 
community working together. Social connectedness is one of 
the most protective factors for people’s physical and emotional 
wellbeing during and after a natural disaster. When pepole 
work together, responding to and recovering from a disruptive 
event, individual and community resilience is enhanced. 

The Birdie’s Tree suite includes resources to support:

• babies and young children

• their older siblings

• parents and carers, including expectant and new parents

• educators and teachers

Capacity-building for the entire community can be provided through training 
in the use of the Birdie’s Tree resources for: 

• Councils, including Community Development Officers, Resilience and 
Recovery Officers and Emergency Management personnel

• Librarians

• Health, disability and other service providers

• Community groups and volunteer organisations involved in supporting 
families

• Paramedics, police, fire service, SES volunteers and other front-line 
responders

Natural hazards are occurring with greater frequency 
and intensity. Building resilience in each phase supports 
resilience through the other phases of the cycle.

Birdie’s Tree focuses on strengthening the disaster resilience of 
children and the adults who support them:
• in the Preparedness phase through building emotional literacy, 
self-confidence, sense of connection and emotional regulation skills
• in the Response phase by enabling calm, promoting connection 
and supporting a sense of safety
• in the Recovery phase by helping children process their 
experiences and integrate these into the ongoing story of their life 

Natural hazards and disruptions often occur simultaneously 
(e.g. heatwave and bushfire) or cumulatively (e.g. drought 
followed by flood). The impacts of such events may be 
amplified by other vulnerabilities and stressors at individual, 
family or community level. Resources are potentially more 
useful if they can help individuals and communities build 
resilience across a range of events that may occur.

In 2011, Queensland was severely impacted by cyclones and floods. At 
that time there were no resources to help babies and young children aged 
0-4 cope with natural disasters, so clinicians at Queensland Centre for 
Perinatal and Infant Mental Health (QCPIMH) set out to create Birdie’s 
Tree. After Hurricane Katrina, some hurricane-specific resources for young 
children were developed in the US. However, to the best of our knowledge 
Birdie’s Tree is still the only all-hazards, developmental approach to 
building children’s capability to cope with a range of natural disasters and 
stressful experiences. 

Birdie Calls evaluation: results
Birdie Calls 2020-2021

32 primary schools, 
2172 students

16 early learning centres, 
292 children

15 libraries/playgroups, 
45 children

Total: 2509 children

Respondents: 98 

teachers, educators, librarians, 
parents/carers



The 2019/2020 NSW bush fires were unprecedented, causing  suffering on multiple levels and resulting 
in life loss, injury, extensive catastrophic losses to wildlife, agricultural stock and buildings. Rebuilding of 
homes and communities and direction from the Commonwealth and State levels enabled recovery and 
resilience for communities. 

The NSW Rural Fire Service (NSW RFS), with the support of the NSW Government, developed and rolled-out 
the 2019/2020 Bush Fires Rebuilding Compliance Support Scheme as a high priority recovery project.

The NSW RFS worked proactively with government to provide 
an alternate pathway for those who lost their home, enabling 
them to rebuild. 

Rebuilding after bush fire in a Bush Fire Attack Level Flame Zone 
(BAL-FZ) can be prohibitively expensive (upwards of $150K for a 
typical dwelling).

To support recovery, a ‘Bush Fires Rebuilding Compliance 
Support Scheme’ was implemented to enable rebuilding of 
homes and communities without the additional burden of 
increased cost.

This was enhanced by a streamlined compliance process to 
minimise the suffering of devastated homeowners. It provided 
a way to strengthen bush fire safety and resilience when they 
rebuild.

This innovative approach is encapsulated in the ‘NSW 2019/2020 
Bush Fires Rebuilding Checklist’.

Not only did the scheme support homeowners rebuilding, it 
also assisted in removing challenges within the intricate consent 
and approval process for councils, consent authorities, building 
certifiers and builders

The Scheme consisted of the following components:

  The BAL Capping Scheme

BAL-Mapping for areas with concentrated losses

Support service from accredited NSW Bush Fire Consultants 

This approach was topical, both within the NSW RFS, and with 
some bush fire protection system manufacturers and providers, 
as it varied from traditional processes. The NSW RFS worked 
with industry, and the Fire Protection Association Australia 
to alleviate and address concerns without compromising our 
commitment to the Bush Fire Rebuilding Compliance 
Support Scheme.

The scheme has been universally successful. Numerous 
homeowners have been able use this scheme to rebuild their 
homes where it would have otherwise been impossible. 
As communities continue to recover from the 2019/2020 bush 
fires the NSW RFS continues supporting people recover, rebuild, 
and strengthen their resilience.

WHAT IS BAL-CAPPING?
BAL-capping is the ability to 
reduce the BAL on a rebuild 
from BAL-FZ to BAL-40 where, 
despite all reasonable efforts to 
rebuild to a lower BAL, the site 
remains BAL-FZ.

2019/2020 BUSH FIRES REBUILDING 
COMPLIANCE SUPPORT SCHEME 
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For more information contact David Boverman on 8741 5211
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There are two ‘camps’ within the rural community which 
often find themselves opposed to the vexed issue of hazard 
reduction using fire. On one side are land owners, and on the 
other are the regulators (e.g. Councils, pastoral protection 
boards, utilities and emergency services).

Bendolba Salisbury Brigade covers 1000km2 in the Barrington 
Tops of NSW, with varied landholders such as Hunter Water, 
NSW National Parks and Wildlife Service and Forestry 
Commission of NSW whose properties include Chichester 
Dam and catchment area, Barrington Tops National Park, and 
Chichester State Forest. There are operational dairy farms, 
cattle holdings, and eco-tourist attractions. The Brigade is 
centrally located at Munni and community fire units (CFUs) 
operate in Chichester and Bandon Grove villages.

Historically, landholders have done most hazard reduction 
by fire with little intervention from the regulators. As part 
of building partnerships with the local community, assisted 
burning was introduced about five years ago and is now 
entrenched as the preferred option for many landholders. 
While a ‘win/win’ solution for both camps, this also brings 
responsibilities for both sides.

No two burns will ever be identical 
but some common threads provide a 
sound planning base. A major goal is to 
reduce the administrative workload on 
both camps while ensuring compliance 
with extant regulations. 

Interestingly, in the 2021 pre-season, 
many landholders 
applied to do ‘agricultural burns’ 
themselves, having studied the methods 
employed by the NSW RFS during 
assisted burns, resulting in reduced fuel 
loadings and fewer ‘bush alight’ fire calls.
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Chichester Dam Rd, 
Bendolba
Ex-dairy farm and extensive 
pastoral cattle landholdings 

Aim: 
Assistance requested with lowering fuel 
density of ten acre woodland patch  in 
the middle of several hundred acres of 
pasture. Aim is to make land holdings 
more fire-resistant.

Risk assessments
Forest has not been burnt for twenty 
years and has a high fuel load. 
Inflagration is a risk to the surrounding 
pasture.

Recommendations
Landholder to slash a perimeter 
containment line around forest and a 
tactical lighting line down the middle, 
from west to east. Four trucks: three 
CAT 7s and one CAT 9 supplied by 
NSW RFS. Safety officer present with 
portable radio in private ute.

Results
Burn plan implemented to 
landholder’s satisfaction.

Dowlings Rd, 
Tillegra
Extensive horse-breeding pastures

Aim:
To improve landholder’s ability to 
manage fire risk. Fuel on eastern 
slopes of Munni Ridge on the 
western boundary of the property 
is key to fire-resisitant integrity of 
the land.

Risk assessments
Threat of fire impinging on pasture 
over Munni Ridge to the west, 
endangering valuable horse stock.

Recommendations
Landholder requested 20m 
extended fire boundary inside 
paddock fenceline to enable future 
safe burning using own resources.
Three trucks: two CAT 7s and one 
CAT 9 supplied by NSW RFS.

Results
Burn plan implemented as 
requested. Very happy landholder.

Mulconda Lane, 
Bandon Grove
100 acre cattle agistment

Aim:
It is over two years since this paddock 
has seen fire. there is a significant 
accumulation of weeds, specifically 
Blady Grass (Imperata cylindrica).

Risk assessments
Blady Grass burns with significant 
intensity when lit, landholder supplied 
water trailers and able assistants.

Recommendations
Due to large size of paddock special 
care had to be taken to implement 
tactical lighting. Three trucks: two 
CAT 7s and one CAT 9 supplied by 
NSW RFS.

Results
Burn plan implemented. On review one 
extra truck would have been prudent.

Salisbury Gap Rd, 
Salisbury
Five acre grassy block (Crown 
Land) in centre of Salisbury Village

Aim:
To reduce accumulated fuel load 
and improve the safety of private 
properties, including a currently 
unused Youth Camp with six chalets, 
a mess hall and an ablutions block. 
There is an active tennis club with 
courts and clubhouse.

Risk assessments
Crown Lands is willing to allow the 
burn, subject to landholder doing all 
preparations. Proximity of residences 
and other buildings was a concern.

Recommendations
Landholder required to slash a double 
width with boundary fire-break all 
round. Four trucks: three CAT 7s and 
one CAT 9 supplied by NSW RFS for 
duration of burn.

Results
Burn plan implemented with significant 
assistance from landholders.

Salisbury Rd, 
Salisbury
15 acres of grassed open woodland
and Blady Grass (Imperata cylindrica)

Aim:
Create an area of open pasture 
west of Salisbury Rd and adjacent 
to the residence and home paddocks 
of property.

Risk assessments
Paddock of volatile native shrub 
grasses with potential to escalate 
fire activity towards residence and 
farm buildings.

Recommendations
Landowners to prepare firebreaks 
along fence and ridge lines to ensure 
containment during burn. Three 
trucks: two CAT 7s and a CAT 9  
supplied by NSW RFS for early 
volatile burn phase.

Results
Burn plan implemented to 
landholder’s satisfaction.

21 3 4 5

NSW RURAL FIRE SERVICE
BENDOLBA SALISBURY BRIGADE

ASSISTED AGRICULTURAL BURNS

For futher information contact Nick Helyer of the Bendolba Salisbury Brigade at lower.hunter@rfs.nsw.gov.au

In the lead-up to the 2021/2022 fire season, Bendolba Salisbury Brigade planned, prepared and assisted with the implementation of five agricultural burns.





BACKGROUND AND AIMS
• People spend about half of their day in their homes (their

place of residence). Houses are an important interface
between lifestyle and health issues and many accidental
injuries take place in this residential environment, including
residential fire-related injuries.

• Fire-related burns are the fourth most common cause of
unintentional trauma worldwide and cost between 0.8-2% of
GDP [1, 2, 3].

• In most industrialised countries most fire-related deaths and
injuries occur in the home. On average, more than one fire-
related death occurs in a residential context every week in
Australia and these deaths are overwhelmingly preventable.

• No comprehensive systematic research project regarding the
prevalence, incidence, risk profiles and health impacts of
residential fires has been undertaken in Tasmania to inform
policy.

• We aim to investigate the prevalence, incidence, risk profiles
and health impacts regarding residential house fires in
Tasmania from 2010-2020.

METHODS

• This mixed-methods research project between Tasmania’s
State Fire Commission (SFC) and the University of
Tasmania’s Menzies Institute for Medical Research (Menzies)
will investigate the SFC’s retrospective administrative
quantitative/qualitative data namely the Australian Incident
Reporting System (AIRS) and Fire Investigation Reports.

• A comprehensive database will be developed from almost
n=700 Fire Investigation Reports and over n=4,000 AIRS
reports (01-01-2010 to 31-12-2020) to clarify the health and
epidemiological profiles.

• Risk profiles will be determined using regression analysis.
Capture–recapture modelling techniques will be used to
determine to what extent residential fires, and related injuries
and deaths are under-reported. The second phase of the
project will investigate health economic impacts.

Collaborative research investigating prevalence, 
incidence, risk profiles and health impacts of 

Tasmania's residential fires (2010-2020).

Qing Xia1 , Lesley King2, Sandra Barber2, Andrew J Palmer1,3, 
Barbara de Graaff1, Thi Thu Ngan Dinh1, and Julie A Campbell1

1. Menzies Institute for Medical Research, University of Tasmania; 2. State Fire Commission, Tasmania; 3. Centre for Health Economics, School of Population and Global Health, Monash University.
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Figure 1: Tasmania’s regional breakdown of Fire Investigation Reports 2010-2020

PRELIMINARY WORK
• Ethics has been approved by the University of Tasmania’s

Human Research Ethics Committee and preliminary data
cleaning is underway.

• In regard to the second source of data (Fire Investigation
Reports) the total number of Fire Investigation Reports for
Tasmania were n=696 as they relate to the incident and
residence with the yearly breakdown of 2010 n=116; 2011
n=82; 2012 n=64; 2013 n=79; 2014 n=69; 2015 n=61; 2016
n=37; 2017 n=42; 2018 n=57; 2019 n=31; 2020 n=58. The
regional breakdowns of this raw data into the South, North,
and North-west are noted in the Figure 1 below.

DISCUSSION
• This is the first collaborative partnership between
Tasmania’s SFC and Menzies. From a research policy
perspective, this strategic alliance is informed by research
concepts including comparative advantage to drive a
research team between university researchers and policy
experts to address pressing policy needs.

• The establishment of prevalence, incidence and risk
profiles of residential fires in Tasmania will provide much
needed evidence to assist in the development of
government policies to help reduce risks in the Tasmanian
community regarding residential fires.

• Benefits of this inaugural project between the SFC and
Menzies regarding accidental residential fires in Tasmania
from 2010 to 2020 include the opportunity to:
• systematically investigate key evidence gaps regarding

the epidemiology and risk profiles regarding accidental
house fires in Tasmania to provide evidence-based
recommendations to improve policy and practice;

• provide the underpinning for a longitudinal database for
future research from 2020 and beyond; and

• further epidemiological and health services and health
economics research between Tasmania’s State Fire
Commission and Menzies.

REFERENCES
1. World Health O. Burn prevention: success stories and lessons learned. Geneva: World Health Organization, 2011.
2. Tannous WK, Agho K. Socio-demographic predictors of residential fire and unwillingness to call the fire service in New South Wales.
Prev Med Rep. 2017; 7: 50-57.

3. Ashe B, McAneney KJ, Pitman AJ. Total cost of fire in Australia. Journal of Risk Research. 2009; 12: 121-36.
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Communicating with Deaf and Hard 
of Hearing People in Emergencies

Background
I

Design Process

SACFS and Deaf Connect online learning module

“To this day I still remember some of the sign 
language. In particular the sign for an ambulance 

available could be lifesaving. Highly recommend this 
in brigade training” - 

“The training provided by DeafCan:Do for emergency 

very appreciative of their team for taking the time to 
train us in using Auslan to better help our community” - 

Conclusion
T



Background
In December 2020, Masonic Charities sought to assist in preventing future 
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For more information contact sandy.pope@sa.gov.au.



Mitchell.Fitzgerald@sa.gov.au, Team Leader Digital Learning

Brenton.Hastie@sa.gov.au, Director Strategic Operations

The SA Country Fire Service is embracing 
simulation technology to efficiently and 
effectively ready staff to attend to the most 
serious of incidents. 

The SACFS Command structure is like many 
similar agencies in which professionally 
trained volunteers attend and resolve most 
incidents outside the Gazetted metropolitan 
fire district. Regional Officers, primarily 
employed to deliver a core business function 
provide operational oversight and attend 
the most serious of the incidents to support 
volunteer crews and liaise with other 
government agencies. These staff have a 
good working knowledge of the principles of 
emergency management and the 
requirements of being a control agency and 
being in command in support of other 
agencies. Some lack exposure to actual 
incidents and feedback from staff was that 
exposure to complex incidents was 
confronting.

Background

The Workshop
To address this, staff participated in a 4 day 
intensive induction program to be 
introduced to the role of Regional Duty 
Officer. The program included lectures, case 
studies and participation in a number of 
exercises, some written, some role-play 
based and 2 intensive scenario-based 
exercises in a simulation room. 

Participants were provided with a briefing 
where the person playing the role of RDO 
was broadly briefed on an evolving incident 
which they had been asked to attend by the 
on-scene officer in charge. They entered the 
simulation room to be met a real person 
playing the role of the Incident Controller or 
Commander and an on-screen simulation; 
(1) an escalating structure fire and (2) a 
serious road crash involving rail. 

Participants could “walk” through the 
scenario using a joystick and interact with 
the experienced officer providing inputs. The 
scenarios were designed to be immersive, 
realistic and have a number of the 
requirement to ask questions, resolve safety 
concerns or suggest other corrective 
actions.

Using Simulation technology 
in ensuring operational 
staff are ready for 
the unthinkable

More Information

Feedback
Participants were surveyed after the 
workshop with 81% of the respondents 
reporting that they had never previously 
participated in computer simulated training, 
40% found the simulation scenarios gave 
them opportunity to practice the skills with 
an additional 47% stating it gave them 
‘comprehensive’ opportunity. Feedback from 
the participants indicated that the realism of 
the scenario, the constant immersive sounds 
created a realistic exercise where they 
needed to recall their training to break 
complex incidents into small, manageable 
pieces. 

The simulation technology is allowing SACFS 
to build exercises, not possible in the real 
world that are engaging and repeatable 
whilst providing similar benefits in terms of 
building experiencing and practising 
operational skills in a safe environment.



BUILDING CAPABILITY IN THE CARE SECTOR

Bushfire planning 
for people at 
higher risk

CFA says, 

Do Emergency Services have 

a role to play in building 

capability in the care sector 

to improve fire planning for 

people at higher risk?

An estimated 15% of the population 

are at higher risk in an emergency due 

to factors such as age and disability. 

CFA has invested in FREE training for 

the Care Sector:

Feedback has been 
overwhelmingly positive:

Engaging people at higher 
risk requires a 

recognising some individuals require additional support 
to plan for emergencies. CFA is working collaboratively 
with Carers Victoria, National Disability Services (NDS), 

Leading Aged Services Australia (LASA) and the Victorian 
Council of Social Services (VCOSS).

collaborative 
approach,

of people said that they now 
understand how to apply what 
they learned and feel confident 
to apply what they learned.
90% of people felt the training 
was worth their time

CFA has listened to lived 
experience.
This has shaped the content and approach to 
engaging the Care Sector. 

Bushfire Planning – 
How to support your 
clients -focuses on improving 
their client’s bushfire planning. 90%

O U R  C O M M U N I T Y  •  O U R  C F A www.cfa.vic.gov.au

Provide a way for people 
to self-refer for more 
detailed emergency 

planning support 
To learn more contact angela.cook@cfa.vic.gov.au 

Increase take-up 
in the population 

Align the bushfire 
training with emergency 

management training 
more broadly

Of those that had completed the training
63% carried out bushfire planning with 
their clients, compared with 32% who 
had not done the training. 

Impact of the training This model of providing free 

e-learning to the Care Sector has 

proven effective, for those that 

undertake the training. 

Ongoing investment needed to:

An evaluation in April 2022 found:

The CFA training 
is highly regarded

Very positive feedback is 
received from trainees, even after  
implementing knowledge in the 

field

20% of the population (Care providers)
have completed the training, with 
another 35% aware of it but yet to 

complete it 

Of those that had 
completed the training 
21% had mandated it

Bushfire Safety for 
Workers - focuses on 
improving the safety of 
workers



Since January 2020 when we started working in Disaster Recovery Good360 has connected

$122,362,521 15,524,329 1,578
Worth of goods donated by 
business (RRP value)

New items connected to 
people in need

Non-profits and schools 
supported

Join the Circle of Good at good360.org.au

THE RIGHT GOODS TO
THE RIGHT PEOPLE AT 
THE RIGHT TIME
>THROUGH ALL STAGES OF DISASTER RECOVERY

HOW GOOD360
WORKS

When disaster strikes, Good360 
are ready to reach out to our 
extensive network of business 
partners for purposeful donations 
of the brand-new items most 
needed for disaster affected 
communities.

Good360 matches the right 
goods to the right people when 
they are needed most, via our 
network of 3,000+ charities and 
disadvantaged schools. The 
Good360 model creates much 
greater impact than a business 
could have going direct to a single 
charity.

Our charity members then 
distribute these goods on the 
ground in their local communities. 
Charities and schools save time 
and money by getting the goods 
they need, when they need them 
most, allowing them to have a 
much greater impact in their 
communities.

THE SCALE OF
THE PROBLEM

Of goods donated 
during disaster end up 

in landfill or go to waste

Of giving is recieved 
within the first six 

weeks of a disaster

Of disaster giving is 
allocated to long-term 

recovery efforts 

A RESILENT RESPONSE
TO DISASTER RECOVERY
1. Preparedness : Being prepared in advance helps mitigate the impact of a 
disaster on communities.

2. Response : In the immediate aftermath, the greatest concern is for the 
protection of life and property. 

3. Recover : This phase focuses on cleaning up and fixing the damage 
brought on by the disaster.

4. Rebuild : As survivors move beyond the recover phase, focus shifts to 
rebuilding homes and businesses etc.

5. Refurnish : As displaced families move back, they often need to replace 
most or all of their household goods.

6. Relive : While this is the recovery stage, survivors may still need items to 
help them get back to life as normal.
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EXPLORING THE POTENTIAL FOR
IMPROVING WOMEN’S WELLBEING IN 
CYCLONES BY STRENGTHENING
COMMNUNITY RESILIENCE

Dr Tazrina Chowdhury1, Professor Paul Arbon2, Dr Maliinda Steenkamp3 , Dr Mayumi Kako4

1 Institute for Sustainable Futures, University of Technology Sydney, 2 Torrens Resilience Institute, Flinders University, 3 SA Government, 4 Hiroshima University

Acknowledgement: Professor Kristine Gebbie

Bangladesh has been identified as
a country with high-risk from
natural hazards and the 9th most
vulnerable country to natural
disasters. Some common natural
hazards include:

Tropical cyclones, 
Floods, 
Tornadoes, 
Droughts,
Earthquakes and 
River erosions. 

Bangladesh has faced no less
than 100 cyclones over the last
three decades

Over the years the mortality rate
among women caused by cyclone
events remains higher than the
rate for men in Bangladesh –
• In 1991, women made 93% of

the 140,000 casualties from
cyclone Gorky,

• During cyclone Sidr in 2007,
83% of the total death toll were
women,

• In 2013, 17 out of 50 victims
from cyclone Mahasen were
women and the rest were
children.

Women are less likely to evacuate 
their land during emergencies -
• Unavailability of separate toilets 

and washroom for women,
• Unfair relief distribution,
• Access to necessary resources 

for pregnant & adolescent,
• Sexual abuse and violence. 

m
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Because all the women 
were together, we had 
our occasional laughs 

and gossips. 

Usually, all the 
women wanted to 
keep other women 

safe.

One of the women 
helped my sister to 

deliver her baby in the 
shelter. It was horrible 
but my sister and the 

baby survived

Learning outcomes

• Understanding the benefits of encouraging leadership and community 
engagement especially among women concerning disaster response.
•Identifying the need for future interventions to mobilise the female population 
in effective disaster preparedness and risk reduction activities while restoring 
their socio-cultural values. 

Key Findings

Method

Women over the age of
18 years.
Women who stayed in the
cyclone shelters during
and after cyclones from
2000 to 2018.

Participation selection

Selection Technique
Convenience sampling
method
Snowball technique

Data collection

• Semi-structured interview
• 2 sessions (50 minute 

each)
• Personal reflections of the 

researcher

Data analysis

van Manen’s three-stage 
approach -
i. The wholistic reading 

approach
ii. The selective reading 

approach
iii. The detailed reading 

approach
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Figure 3: Reference modes depicting the participants’ consensus 
of behaviour over time.

Figure 1: Top level causal themes

System dynamics  is an approach to analysis that seeks to 
better understand complexity by examining behaviour over 
time via the endogenous perspective. Understanding the 
system structure is paramount to understanding how the 
system is generating problems. However, to ultimately 
change the system structure and resulting problematic 
outcomes, one needs to identify the foundational mental 
models present within the system operation. 
Paradigm shifts of mental models have been identified as 
the single greatest leverage points within a complex 
system. Once identified, the chance to enact meaningful 
and lasting change improves, developing new system 
structures that support positive and desired outcomes.
The systems approach, as outlined by Sterman, 2000 

provides an iterative formal framework for developing a 
systems understanding of a problem. 
Participants were invited to contribute to the study via a 
participant information sheet with informed consent. 
Participants represented a diverse selection of gender and 
ages and came from local government, health services, 
community leaders, and community members interested in 
helping with the project.

1School of Public Health, The University of Queensland, Brisbane, Australia
2Queensland Centre for Mental Health Research, Brisbane, Australia
3School of Business, The University of Queensland, Brisbane,, Australia

A causal systems model for understanding how and why environmental 
changes impact mental health outcomes among rural Queenslanders
Craig Jacobson1,2, Fiona Charlson1,2, Russell Richards3

Mental disorders such as post-traumatic stress, 
depression, and anxiety, are highly prevalent globally and 
increasing as climate change causes more frequent and 
extreme environmental disasters. New knowledge is 
desperately needed to address the inherent complexities 
of this enormous public health challenge and to inform 
agencies about where, when, and how to intervene at a 
community level to optimise mental wellbeing. 
This study aimed to use systems thinking to conceptualise 
the mental health impacts of changing environmental 
conditions and extreme weather events in a rural 
community.
This research was focused on the rural region of 
Stanthorpe, Queensland – a location impacted by 
compound extreme weather events, including long-lasting 
drought, intense bushfires, and periodic flooding. 

Participants expressed various viewpoints of the 
interconnected nature of climate variability and social and 
emotional wellbeing. The stories told through interviews 
and group model building workshops lead to the creation 
of a causal loop diagram representing the many 
interdependences and interactions present in the systems 
affected by climate variability that may impact on SEWB 
(Figure 2). Six broad themes and subloops arose: 
agriculture, healthcare delivery, psychosocial, migration 
and local spending, disaster preparedness and resilience, 
and community cohesion and government engagement.

Causal Loop Diagram Primary 
Themes 

Figure 3 shows a qualitative representation of the impact 
of compound extreme weather events, as well as the 
COVID-19 pandemic, on social and emotional wellbeing. 
The x-axis shows time, and the y-axis depicts the starting 
point of social and emotional wellbeing (SEWB) for their 
society. Longer duration disasters, such as drought, were 
described as a persistent and steady decline in SEWB.
Shorter duration extreme weather events like floods and 
bushfires were described as different in terms of SEWB 
impacts in their tendency to unify communities in the 
immediate aftermath of the disaster. After a bushfire or 
flood, this increase in SEWB is shown as a comparatively 
quick increase in SEWB following a sharp decrease after 
the onset of the disaster is realised. 

Demonstration of contributing factors and intervention 
targets for poor mental health outcomes in the community 
may represent a major paradigm shift for mental health 
prevention programs. This new understanding may allow 
for the consideration of interventions not previously 
conceived in sectors external to the health system.

Figure 2: Full causal loop diagram

f.charlson@uq.edu.au
Fiona Charlson

@fionacharlson

Reference modes

School of Public Health

https://public-health.uq.edu.au/MHCC-TRN

Methods

Conclusion

Background and study setting
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The SBCC and BMCs involve over 120 external agencies and organisations, and

have 306 members in total. The SBCC is appointed by the Governor of South

Australia and reports to the Minister for Police, Emergency Services and

Correctional Services. The BMCs are appointed by the SBCC. All of the

committees include emergency and land management agencies, critical

infrastructure providers, and organisations with a policy interest in bushfire

management. The role of the committees is to support collaboration and

coordination of bushfire risk management activities.

As the reform initiatives currently underway will take time to be fully implemented,

there are a number of interim measures in place to manage the BMAPs. During

2022 a new meeting format for the BMCs is being implemented, incorporating a

post season review, development of an annual Bushfire Risk Reduction Plan based

on high risk assets in the BMAPs - to identify the priority assets for treatment in

preparation for the coming season – and a pre-season coordination discussion.

Until the new software solution is in place, the risk register underpinning the

BMAPs will be maintained to reflect assets at risk from bushfire and the and risk

reduction strategies proposed to manage the risk.

South Australia’s existing Bushfire

Management Area Plans focus on

site based risk assessment for

thousands of assets at risk of

bushfire (see infographic).

Note: Environmental asset data is 

sourced and risk assessed 

differently to life and property 

asset data

To reflect their broad stakeholder base, new branding and a stand-alone website have recently been developed for the SBCC and BMCs.

The new SBCC website was recently launched. The site provides a focus for communication for both the SBCC and BMCs, and an access point

for stakeholders and the community to obtain information about the work of the committees, including the State Bushfire Management Plan

and the BMAPs. Annual bushfire risk reduction plans will be published on the site, and it also contains the SBCC Annual Report to the Minister.

This report was prepared for the first time in 2020-2021 following legislative amendments resulting from the Independent Review.

The State Bushfire Management Plan 2021-2025 is the first approved

plan for management of bushfire risk to be developed in South

Australia. It provides a roadmap supporting the delivery of reforms

contained in the Government’s Response to the Independent

Review that are the responsibility of the SBCC. To commence that

process, the key actions for the SBCC in the life of this Plan include:

• Undertake analysis of key existential risks to the State from 

bushfire, to support understanding of the often deep and long-

lasting impacts of bushfires on communities, economies and 

the environment;

• Review governance arrangements for the SBCC and BMCs, 

including the development of an implementation assurance and 

reporting framework, and

• Develop the second iteration of Bushfire Management Area 

Plans, incorporating consistent risk management frameworks 

across fire and land management agencies for the management 

of bushfire risk in the landscape, addressing integration of 

environmental approvals process, and incorporating risk 

treatment reporting to capture implementation activities.

The Bushfire Management Planning Unit (BMPU) in the South Australian

Country Fire Service (CFS) supports the delivery of bushfire management

planning and governance at the state and regional levels, which are key

functions for CFS mandated by the Fire and Emergency Services Act 2005 (SA).

This includes providing executive support to the State Bushfire Coordination

Committee (SBCC), and assisting CFS Regions to do the same for nine Bushfire

Management Committees (BMCs) around the State.

The BMPU was expanded following the Government’s response to the

Independent Review into South Australia’s 2019-2020 Bushfire Season,

recognising the need to increase resourcing of risk reduction activities in the

agency.

The BMPU supports the implementation of the key actions in the State Bushfire

Management Plan developed by the SBCC in 2021. This includes the substantial

task of supporting the development of the next generation of Bushfire

Management Area Plans (BMAPs), which will wholly replace the existing plans.

The bushfire management planning and executive governance functions of the

BMPU will shortly be separated, with the BMPU focusing upon the planning

functions moving forward.

BMPU obtained a grant through the National Disaster Risk Reduction Fund (NDRRF) in late 2021 to commence a project to procure a new software solution to support the

next generation of BMAPs (known as BMAP 2.0).

To implement the findings of the Independent Review, the new software solution will seek to: include landscape as well as site-based asset risk from bushfire, incorporate

best-available fire behaviour modelling, include reporting on risk reduction actions delivered, and calculate residual risk. A further key element sought for the system is to

enable stakeholders implementing activities to report directly into the system, and utilise its functionality to assist their planning and delivery of bushfire risk reduction

activities.

A high-level steering committee involving specialist expertise from the Office of Data Analytics and the Office of the Chief Information Officer within Premier and Cabinet, 

Department of Environment and Water, Department of Infrastructure and Transport, and CFS has been working on this project. An initial Request for Information to the 

market was issued in early May, the project steering committee have reviewed the information obtained and are planning the next phase in the procurement process. 

State Bushfire Management Plan Published

Impetus for Reforms

Bushfire Management Planning and Reporting System

New SBCC Website and Branding Launched

Existing Bushfire Management Area Plans (BMAPs)

State Bushfire Coordination Committee (SBCC)

T

h

A

C

c

in

m

c

BMAP Interim Arrangements

State Bushfire 
Coordination Committee1
36

Members Annual meetings

4

Bushfire Management 
Committees9
306

Members Annual meetings

27

Bushfire Management g
Reform In South Australia

Prepared for AFAC 2022 by SACFS 
Bushfire Management Planning Unit

Anthea Howard, Andrew Patten, Ali Walsh, 
Anthony Anderson, Paula Slutzkin, Danielle Drever, 
and David Phillips. 
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Figure 3: Governance Model

Figure 2: Industry partners and stakeholders

• Epidemiology
• Burden of disease
• Mental health services research
• Program and intervention evaluation
• Mental health policy
• Planning healthy cities
• Social sustainability and community wellbeing
• Urban green space and health and wellbeing
• Nature-based interventions for wellbeing
• Environmental communication
• Climate change beliefs and action
• Qualitative longitudinal research
• Social determinants of health
• Stakeholder consultation 
• Community participative research and codesign
• Urbanisation, biodiversity and human quality of life
• Therapeutic landscapes
• Climate change adaptation
• Climate-induced human mobility
• System dynamics modelling 
• Statistical modelling
• Health Economics
• Behavioural responses to information
• Unintended effects of environmental policy
• Intervention development
• Syndemics
• Sociology of emotions

1 School of Public Health, The University of Queensland, St Lucia, QLD, Australia
2 Queensland Centre for Mental Health Research, Wacol, QLD, Australia
3 Organisational Unit C, Collaborating University, City, Country

Transdisciplinary Research to Address the Mental Health Impacts of a 
Changing Climate 
Fiona Charlson1,2

The University of Queensland’s Mental Health in 
Climate Change Transdisciplinary Research 
Network was established in late 2019 in response to 
government, industry and community requests for new 
knowledge about how climate change is likely to impact 
social and emotional wellbeing through more frequent 
natural disasters, and for evidence-informed 
interventions that will build community resilience in the 
face of these disasters. Climate change-related events 
are known to be associated with psychological distress, 
worsened mental health (particularly among people 
with pre-existing mental health conditions), increased 
psychiatric hospitalisations, higher mortality among 
people with mental illness and heightened suicide 
rates. Our transdisciplinary research network is the first 
in Australia dedicated to addressing the interconnecting 
social, mental and emotional health impacts of climate 
change. Here we present an overview of our research 
network, including capabilities, objectives, activities, 
stakeholder engagement, and our current and planned 
projects aimed at building disaster resilience and risk 
reduction.

To understand the experience, distribution and 
determinants of mental illness/poor social and 
emotional wellbeing in the age of climate change.

To conceptualise the systems underpinning social 
and emotional wellbeing in the age of climate 
change.

To develop interventions to harness the political 
importance of emotional responses to a changing 
climate, while optimising the social and emotional 
wellbeing of communities in the age of climate 
change.

To inductively understand and quantify the 
benefits of addressing the social, emotional, and 
mental health harms associated with climate 
change. 

To translate knowledge into policy and practice 
through research with in-built impact to improve 
social and emotional wellbeing in the age of 
climate change.

Research aims

Our network is committed to the following activities to 
add value to members:

Connect and coordinate partnerships between 
field experts and academic experts to support 
applied research about mental health in climate 
change

Position members for strategic funding and 
investment opportunities

Support development of proposals for research 
and funding opportunities for network members 

Share knowledge about mental health in climate 
change

Promote higher degree research opportunities 
within the network and beyond

Shape and influence the national research agenda 
for mental health in climate change

Advocate for the importance of research about 
mental health in climate change

Translating by using our research to inform policy 
and service planning

How we work

Figure 1: The mental health climate change system (taken from Berry, H.L; et al. The case for systems thinking about climate change 
and mental health. Nature Climate Change 2018, 8, 282.

f.charlson@uq.edu.au
Fiona Charlson

@fionacharlson
https://public-health.uq.edu.au/MHCC-TRN

Capabilities

Background

3: Governance Model
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Translating by using our research to inform po
and service planning
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Michael Carroll & Matt Dyer
Queensland Fire and Emergency Services

While household preparedness plays a key role in the capacity to respond to and recover from a disaster or
emergency event, its implementation is reliant on the very same householders that it will ultimately benefit. It is
therefore important to understand how this self-responsibility is viewed by members of the community, and the
benefits and challenges that may result from those perspectives.
Our examination focused on perceptions of self-responsibility for household preparation for disaster and
emergency events and how this translates to actual preparedness as measured by a formal preparedness index.

METHOD
Preparedness measures were sourced from the 2019, 2020 and 2021 Queensland Fire and Emergency Services
Community Insights Survey. Queensland adults who completed the online surveys numbered 2,458, 2,100 and
2,176, respectively.
Perceived self-responsibility was gauged from “Thinking of preparing your household for disaster and
emergency events, how responsible do you believe you are?” Response options were: ‘not at all’; ‘slightly’;
‘mostly’; and ‘completely’.
Preparedness behaviours were measured via a ‘Preparedness Index’ which was the number of activities an
individual had completed to prepare their household for a disaster or emergency event (e.g. developed a fire plan
for their property) divided by the total number of activity options available.

Contact: michael.carroll@qfes.qld.gov.au

RESULTS
The percentages of participants perceiving themselves as ‘mostly’ or ‘completely’ self-responsible (i.e. High) were
87%, 88% and 89% respectively over the three years.

IMPLICATIONS
Although representing a relatively small subset of participants, those who believed that they were only ‘slightly’ or
‘not at all’ responsible for preparing their household for disasters and emergency events had a significantly lower
preparedness index score than those who felt they were ‘mostly’ or ‘completely’ responsible. This significant
difference was evidenced for each of the three years of the survey and strongly suggests that perception of self-
responsibility translates into actual preparedness activities and completion, or the lack thereof.
When developing community education, initiatives, and strategies targeting household preparedness, an
appreciation of the significant role and potential value of perceptions of self-responsibility is warranted.

Figure 1. Differences in preparedness behaviours as a function of perceived self-responsibility

2019

Significant 
difference
(p = .004)

SELF-RESPONSIBILITY FOR HOUSEHOLD PREPAREDNESS:
CONNECTING PERCEPTION TO REAL-WORLD ACTIVITY

Significant 
difference
(p < .001)

Significant 
difference
(p < .001)

2020 2021

Perceived level of self-responsibility

High Low



It’s a new world, and we’re all finding our way through a new 
uncharted reality. In this dynamically changing landscape, 
learning technology is taking an accelerated role in driving 
us to deploy learning differently and rethink what’s possible.

Background
Today, Surf Life Saving NSW (SLSNSW) has members across 

129 Surf Life Saving Clubs (SLSCs) and 11 Branches who 

perform thousands of rescues, preventative actions and 

first aid treatments each year. Now boasting over 75,000 

members in NSW alone it can rightfully claim to be one of 

the largest volunteer organisations of its type in Australia.

At SLSNSW, we are committed to providing our volunteer 

workforce the best possible learning environment and 

experience by fostering a strong learning culture. 

Key Focus Areas
Ensuring we have the essential digital infrastructure to 

support the implementation of our valued added digital 

learning initiatives, we focus on the following 

Being a part of the digital credential ecosystem

Understand the relevant requirements related to digital 

credentials and how the organisation can be a part of it.

Streamlined administrative processes supported by a 
digital solution  

Invest in a fit for purpose digital solution to enable our 

volunteers educators deliver training to their peers 

efficiently.

Engagement with leading Virtual Reality, Mixed 
Reality, Augmented Reality Strategy and Production 
agencies 

Actively engage and seek partnership opportunities with 

vendors, academics and digital learning designers 

Andrew Chan
Learning Project Manager, SLSNSW

Caasee Stuuddyy

“I have studied online many 
times before, however, 
the Canvas platform was 
way easier and much 
more intuitive than others 
I have used; making it a 
significantly more enjoyable 
learning experience.” Liam 

Drake, Youth Surf Lifesaver of the Year.

At SLSNSW, we endeavour to make 

our digital learning experience 

interactive, engaging and practical.

The organisation has recently 

transformed one of its flagship 

programs - Training Officer Certificate. 

This program is specifically designed 

for members who have been approved 

by the organisation to deliver its Surf 

Life Saving awards and education 

programs to new and existing 

members.

Powered by Canvas, the learning 

management platform that makes 

teaching and learning exponentially 

better.  It provides participants with 

the opportunity to practice their own 

skills in session planning, training 

delivery and course evaluation 

in a safe and supportive learning 

environment. 

Participants can engage in 

discussions that unfold over time, 

giving them the chance to consider, 

reflect, research, and carefully 

express their thoughts and ideas. This 

means everyone has an opportunity 

to contribute, not just those with the 

loudest voices or who think fast on 

their feet.

Meeeeett OOuurr 
Grraadduaatteess



Happy Valley Community Associa on Incnc
IA5877272

“““Our Community, Our Say, Our Voicece”e”
Happy Valley; a small community 
mid-way along the Eastern beach of 
Fraser Island (K’gari).  The village is 
nestled in two valleys, surrounded 
by high sand dunes to the North 
and South, connec ng to the beach.

RERE-E-BUILDING OF A COMMMUNITY WITH RESILIENCE AND CONFIDENCECE

Vine , Commonly known as 
“Crabeye” (Abrus precatoriuos africanus)

BEWARE POISONOUS SEEDS
(1 Seed can Kill)

September 2019

Undertaking Hazard Assessment of fuels, defined by the APZ’s provided 
by DNRME (DoR) within the Happy Valley Township Reserve (R14), as per 
the plans.

(Average levels of consumable fuel were 30-50 tons/ha across all APZ’s).

A small group of long-term land owners in Happy Valley had concerns for several years regarding the apparent lack of managed, con-
trolled Hazard ReducƟon Burns and the poor condiƟons and up-keep of fire breaks, around the township/village and the joining NaƟonal 
Park.

Concerns were also raised about the legal status of the Town Reserve (R14) when during the 60’s the Government failed to complete  
necessary process to confirm Happy Valley as a Township. At this Ɵme, parcels of freehold Ɵtle were aucƟoned and reserves set aside for 
proposed future infrastructure. (School and Police reserves)

On the 12th of June 2019, the group of residents established a new enƟty to bring the community back together (Happy Valley            
Community AssociaƟon Inc.) This established a combined voice of land owners and interested persons to raise varying issues for the  
community, with state and local governments to maintain a sustainable future for generaƟons to come.

Escaped 
Campfire 

14th October, 
2020

AŌer a community meeƟng with all stake-holders input, the completed Hazard ReducƟon Plan for  
Happy Valley Township Reserve was fully supported and approved. (17th February 2020). It was         
intended to commence in late March. However, due to COVID19 lockdown Fraser Island was locked 
out to all non-residents, including property owners.

11 weeks later in late May, more challenges became apparent to our plan due to weather and          
availability of supporƟng resources. A private fire appliance was then an opƟon due to condiƟons     
included in the fire permit. This also changed the expectaƟons of the HRB plan outcomes.

Unfortunately, due to circumstances beyond our control, the HRB plan only reached approximately 
70% of intended outcomes.

January 2020

IniƟally, a fully qualified and experienced, firefighter of the Happy Valley Rural Fire Brigade had discussed the 
need of Rural Fire Volunteers in order to undertake the required preparaƟon work, prior to any occurrence of 
Fire acƟvity. The recently reƟred Sate Manager for Rural Fire Volunteer Training Delivery, came prepared to  
deliver the basic level (FMS) firefighter training.

A group of 12-15 people volunteered and undertook the theory component of basic level FMS training and    
engaged in the operaƟonal aspects of the hazard reducƟon process. Many of these volunteers are not            
permanent residents of the Island.

The HVRFB hazard reduc on team with new appliance, delivered mid-August 2020.

“Crazy Idea—Nov 2019”

InstallaƟon of FirefighƟng water supply—Aug 2020
Water tanks supplied by FCRC Disaster Management Unit, installed by Happy Valley RFB Volunteers, 
complete with mulƟ-connecƟon fire hydrants at two locaƟons. (These proved the most useful during 
the December 2020 Wilfdfire Event, threatening the Township).

FCRC Deputy Mayor Turning on water supply -11 Sep 
2020

EducaƟon Reserve inside Dingo Fence HRB - 13th Aug 2020

EducaƟon Reserve 300m outside Dingo Fence—27/28th Aug 2020

Dec 2020 Wildfire Front ExƟnguishing on  EducaƟon 
Reserve HRB Aug 2020

HV Community Members and supporƟng fire crews during preparaƟons for the arrival of the Wildfire, Dec 1st-6th 2020

Awards, Achievements and Outcomes of Community Engagement and Volunteering within a Resilient Community

North Coast Region QFES 
Assistant Commissioner 

HVCA PresentaƟon of AutomaƟc Wristwatch 
(engraved) - Winston Williams Sector Commander 

Happy Valley Township

Rotary Interna onal Paul Harris Fellow Award 
HVRFB Volunteer Glenda Williams—PSO    HVRFB 

2nd Officer Winston Williams
Happy Valley Community AssociaƟon Inc. & Happy Valley Rural Fire Brigade 

State Winners Resilient Community Award and Na onal Runners Up

Fraser Coast Regional Council Community 
Engagement & Volunteer of the Year 2021 

3rd Officer HVRFB—ScoƩ Bell

Rotary Club of High-rise Brisbane

$18,000.00 DonaƟon to Happy Valley 
Rural Fire Brigade

Monday 7th December 2020 0900 hrs

Backburn crew lighƟng edge along 
prepared North and North-West 
ridges surrounding Township. (Le  
photo)

North-West break to Ɵe in to          
previously burnt EducaƟon Reserve. 

IgniƟon Point for both North and 
North-West mulched breaks. (photo 
below)

Backburn crew and mop-up unit 
waiƟng out from a spotover in        
previously prepared, mulched safety 
zone. The crew waited for               
approximately 2 ½ hours. (Right    
photos)

Ongoing Community Engagement & Hazard Reduc on Planning by Happy Valley Community Associa on and Happy Valley Rural Fire Brigade (June 2021, Ongoing) HRB Map Updates

Telstra Ridge 12/09/21Regrowth over Burn Area 23/07/21Community Mee ng 13/03/21Open Day 01/10/21 Telstra Ridge 06/08/21 HRB Management 01/05/22

Example of Northern Fire front arriving at break above QAS

Arrival of Wildfire to Happy 
Valley 07/12/2020

High Tide Access Happy   
Valley to Yidney Rocks

Wildfire Debrief 08/12/2020



Capturing the voices of our diverse workforce

Fire and Rescue Service 

Rural Fire Service

State Emergency Service

Emergency Management

Corporate Service

Our QFES community

5,400 staff

35,000 volunteers

Our Strategic Workforce plan recognises that
our people are our strength.

The plan commits us to building positive workforce 
experiences and shared values to foster an inclusive and 
respectful workplace for all.

Connecting our QFES community:

How do we capture 
the voices of our 
diverse workforce 
to understand their 
experiences in the 
QFES workplace?

Every year, the Queensland Public Service Commission runs the 
Working for Queensland survey for all Queensland government 
employees. 

Since 2020, we have conducted our own Volunteering for 
Queensland survey at the same time as the Working for 
Queensland survey, to give us a snapshot of the experience of 
our whole QFES workforce—staff and volunteers—at the same 
point in time. 

2,308 staff

2,333 volunteers

2021 workforce experience 
survey participation

There were many common results for what staff and volunteers were 
most positive about, and what they felt needed improvement.

10 most positive results for staff:
I understand how my work contributes to 
my organisation’s objectives 92%
I understand what is expected of me to do 
well in my job 91%
People in my workgroup treat customers with
respect 89%
People in my workgroup are committed to
workplace safety 89%
People in my workgroup are committed to 
delivering excellent service to customers 86%
I receive help and support from other people 
in my workgroup 85%
Satisfaction with your ability to work on your
own initiative 84%

I enjoy the work in my current job 84%
My manager treats employees with dignity
and respect 84%
There is adequate focus on workplace safety
at my workplace 83%

10 least positive results for staff:
I am confi dent that poor performance will be 
appropriately addressed in my workplace 45%

I am overloaded with work* 44%

My organisation is well managed 44%
My commitment to this organisation would be 
questioned if I chose to work fl exibly* 43%
Performance is assessed and rewarded fairly in 
my workplace 42%
My workplace has undergone signifi cant change 
in the past 12 months 41%
Recruitment and promotion decisions in this 
organisation are fair 41%
Disability is not a barrier to success in my 
organisation 37%
 Approval processes at my workplace are 
excessive* 16%
There is too much ‘red tape’ in my work (eg 
regulatory or administrative processes)* 16%

10 most positive results for volunteers:
I understand what is expected of me to
effectively do my volunteer role 89%
People in my team are committed to delivering 
excellent service to customers and the community 86%
I am proud to tell others I volunteer for my 
organisation 86%
People in my team are committed to workplace 
safety 85%
My volunteering gives me a feeling of personal 
accomplishment 84%
I understand how I contribute to QFES’
objectives 84%

People in my team treat each other with respect 81%
My leader treats volunteers with dignity and 
respect 80%
I feel strong personal attachment to my 
organisation 79%
I am able to speak up and share a different
view to my colleagues and leader 78%

10 least positive results for volunteers:
I am confi dent that poor performance will be 
appropriately addressed in my workplace 55%
Disability is not a barrier to success in my 
organisation 55%
I am overloaded with my volunteering 
commitments* 55%
I am able to access relevant learning and 
development opportunities 55%
QFES provides fl exible training opportunities
e.g. various formats, times and locations 53%
QFES recognises and utilises the skills and 
experience I bring to my volunteer role 50%
Volunteers are effectively consulted and involved 
in decision-making at my local area level 48%
There have been positive changes in behaviours 
over the past year 46%
Approval processes at my workplace are 
excessive* 19%
There is too much ‘red tape’ in my volunteering 
(e.g. regulatory or administrative processes)* 18%

Courage

Staff  79%

Volunteers 80%

Integrity

Staff  74%

Volunteers 78%

Loyalty

Staff  76%

Volunteers 78%

Respect

Staff  78%

Volunteers 78%

Trust

Staff  74%

Volunteers 75%

A values-based 
organisation

Our QFES values,
courage, integrity, loyalty, 

respect and trust 
are the foundation of 
everything we do, and 

ensure a positive workforce 
experience for all.

Our surveys tell us that our 
people see those values 
demonstrated in their 

workplace. 

COURAGE     •     IN
TEG

R
IT

Y
     •     RESPECT     •     L

OYALTY
   

  •
   

  
 T

R
U

ST
   

  •

Workplace behaviour refl ects each of the QFES values

* Scales have been reversed for negative questions. % positive indicates those who have limited to no issues with the matter referenced.

What did the surveys tell us? 



Landscape- to property-level insights.
Samuel Holt, Fabrice Marre
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Managing risk through partnerships – Case study: 

The Royal Far West Bushfire 
Recovery Program and 
Birdie’s Tree 

Services unite to support 
children in bushfire recovery 
Royal Far West (RFW) is Australia’s only national charity 
dedicated to improving the health and wellbeing of country 
children. In the aftermath of the Black Summer Bushfires of 
2019/20, RFW created the Bushfire Recovery Program (BRP). 
This community-based program, delivered through primary 
schools and preschools, supports children aged 0-12 years 
and the key adults around them who have been impacted 
by the fires. 

The program, delivered by multidisciplinary health 
clinicians, has been rolled out in over 30 communities 
across NSW. To date the program has supported over 3,000 
children, parents/carers, educators, local services providers 
and community leaders through group programs, individual 
therapy and capacity-building workshops.  

Birdie’s Tree is a suite of resources developed by the 
Queensland Centre for Perinatal and Infant Mental Health 
(QCPIMH), Children’s Health Queensland Hospital and 
Health Service, to support the mental health and emotional 
wellbeing of expectant and new parents, babies and young 
children in the context of natural disasters.

Birdie’s Tree resources have been used throughout the 
Bushfire Recovery program to give children a voice in the 
recovery process. 

Brianna (Occupational Therapist) and Chris (Social 
Worker) read Birdie and the Fire with a very 
engaged group of preschoolers. The book is used to 
initiate conversations with children about bushfire 
preparedness, response & recovery.

Birdie’s Tree storybooks promote self-efficacy as children can 
choose when they want to read the book, with some children 
choosing to read it over and over again.

Reading a storybook together is a great way for children and 
adults to strengthen their relationships. Hand puppets can 
help bring a story to life. Some children used the puppets to 
share their own experience of the bushfires. 

Investing in partnerships 
for the long term 
The increasing frequency and 
severity of natural disasters 
demands additional investments 
in the preparedness, response and 
recovery phases. Equally important 
is co-ordinating these investments 
to maximise positive outcomes 
for disaster-affected communities. 
Partnerships – among 
organisations, and between 
organisations and communities – 
can be highly effective when trust 
and collaborative processes are 
built over time, and when service 
provision in the preparedness 
phase can readily pivot to support 
response and recovery.

Collaboration through 
partnerships 
Through tailored training and collaboration, RFW’s 
multidisciplinary health team used the Birdie storybooks 
and other resources to deliver children’s groups and 
parent/educator workshops. Through the groups, 
sensitive conversations were conducted with children 
about their bushfire experiences, emotions and coping 
strategies. Through the workshops, key adults were 
upskilled to respond to children’s needs.  

Drawing on their expertise in child mental health, RFW’s 
multidisciplinary health team implemented Birdie’s Tree 
in creative ways, helping children regulate their bodies 
and calm their minds. Resources such as ‘Birdie and the 
Fire’ were explored with parents and educators as mental 
health promotion, prevention and early intervention, 
highlighting therapeutic storytelling as an opportunity to 
strengthen attachment and attunement between child 
and adult. 

1. Community benefits 
Importantly, the Program incorporated a whole of 
community approach, which tapped into local services to 
aid long-term recovery and sustainability. Wherever possible, 
partnerships were formed with local professionals to jointly 
facilitate the children’s groups – family support workers, 
Teachers, Be You / Headspace and Australian Red Cross. 
Through these partnerships, schools and local services have 
now started facilitating groups of their own, demonstrating 
the ongoing benefits of the Program at a local level. 
Benefits experienced by the children have been found to 
filter through to adults and the wider community. One 
community member observed that the Program encouraged 
children to have conversations with their parents, and as a 
result the parents felt “supported, and a bit more resourced.” 
The behaviour of some children changed in ways that had 
positive impacts at home. The observer said: 

“So kids are happy, mum’s happy, families 
are happy, and they can share that with their 
colleagues and their friends, so I think you know it 
does ripple out to the community.”

2. The benefits of connection 
Working with children and adults 
recovering from a natural disaster such 
as a bushfire is complex and challenging 
work. Secondary traumatic stress, vicarious 
trauma, compassion fatigue and burnout 
are recognized as common occupational 
hazards for clinicians working in this area. 
Supportive relationships with colleagues in 
the field can help support staff well-being.

3. Giving a voice to children 

The program team have shared the practical 
learnings and research outcomes within the 
academic and professional community, as well 
as with local service providers, organizations 
undertaking other recovery and resilience work, 
government representatives, policy-makers and 
decision-makers. Important tools through which 
the project has given children a voice include 
conference presentations and the UNICEF 
Australia report After the Disaster.

Recovery is a long journey and support will be 
required for many years.

An illustration from Birdie and the Fire.  Birdie’s Books are used 
in the Program to build children’s emotional literacy around 
natural disasters, e.g. “How do you think Birdie felt when she 
smelt the smoke?”
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Summer Bushfire disaster, with each person having their own  
experiences. We acknowledge the resilience, courage and strength which  
has been shown by communities and the ongoing efforts to maintain and 
grow this each day. 

We also acknowledge the Traditional Custodians of the land and sea,  
Aboriginal and Torres Strait Islander peoples. We pay respect to elders  
past, present and emerging. 

Scan to visit the Birdie’s 
Tree website or just 
search Birdie’s Tree on 
the internet. 

Royal Far West and QCPIMH have both received Resilient Australia Awards for their work (2020 and 2021). 

For further information about the Bushfire Recovery Program, please visit: 
royalfarwest.org.au/bushfire-recovery-program

For more information about this poster or Birdies Tree, you can contact Dr Andrea Baldwin, 
Service Development Leader at QCPIMH Birdies-Tree@health.qld.gov.au

“I never knew my 
child felt that way 
after the fires” 
– Parent  

Partnerships in community 

The Birdie’s Tree 
Stepped Care Model
Birdie’s Tree works with a stepped 
care model, in which universal 
resources for prevention and 
mental health promotion form 
the foundation. While RFW has 
to date only worked with these 
universal resources, in the long term 
our partnership with Birdie’s Tree 
may include the Birdie Cares early 
intervention program, for children 
who require more support for their 
mental health after being impacted 
by a natural disaster. The Birdie’s Tree 
team is also developing Birdie Helps, 
a treatment program for children 
who experience more severe or 
persistent symptoms of trauma.   

Scan to read our 
report: After the 
Disaster: recovery for 
Australia’s children.

The Bushfire Recovery Program was established and initially evaluated 
with the support of the Paul Ramsay Foundation and UNICEF Australia. 
Current and future work is funded by the Bushfire Community Recovery 
and Resilience Fund, the Bushfire Local Economic Recovery Fund and 
the Black Summer Bushfire Recovery Grants Program through the joint 
Commonwealth/State Disaster Recovery Funding Arrangements. Although 
funding for this Program has been provided by both the Australian and NSW 
Governments, the material contained herein does not necessarily represent 

the views of either government.



Regulation
•  Encourage physical 

movement 
•  Practice breathing 

exercises
• Provide quiet space

Relationships
• Be curious
•  Connect before 

you correct
•   Build trust by being 

reliable and consistent

Supporting children 
after a natural disaster
Three important ways we support 
children’s recovery:

With delivery partners Funded by

Routine
•  Maintain structure 

and consistency
• Have clear expectations
•  Provide choice to 

encourage autonomy

Find out more



A scalable model for building child resilience 
following bushfires and other disasters
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About the Bushfire Recovery Program

Examples of support offerings

*Supported by the Black Summer Grant

BUSHFIRE
RECOVERY
PROGRAM

LOCATIONS

^

Glen Innes Severn Shire

Clarence Valley

Nambucca Valley

Kempsey Shire

Port Macquarie-Hastings*

Mid Coast*

City of Shoalhaven

Eurobodalla Shire

Bega Valley Shire

Snowy Monaro*

The program is a multidisciplinary community-based model that involves working with both 
children (aged 0-12 years) and those key adults supporting the children (parents, carers, educators 
and service providers). The program team includes social workers, psychologists, occupational 
therapists and speech pathologists. Each discipline brings unique skills to meet the varied needs of 
the community and their combined wisdom enhances the delivery of the whole program.

The team delivers the program through community visits to schools and preschools with ongoing 
support and therapy also offered via Telehealth.

The program can easily be modified to assist with trauma resulting from other disasters or large-
scale emergencies such as floods, cyclones, storms and drought. 

Based on the philosophy that communities are the experts of their own needs, communities are 
provided with a “menu” of effective support options to choose from.  

Children’s Groups in School & 
Preschool

The groups can help children who have 
experienced grief and loss - this could be 
following a disaster or other life changes.

The team is trained in disaster support 
children's programs (Stormbirds and 
Birdie’s Tree resources) as well as 
Seasons for Growth.

“Now I know that it’s OK to 
talk about how I feel.” 
- Child

Parent/Carer Support

Group and/or individual sessions, focus 
on covering both parental wellbeing and 
how parents can support their child.

Parenting support is based on the 
Tuning in to Kids® Program and gives 
parents the option of joining an online 
group. 

“We all enjoyed learning about 
ways to calm down when we are 
having strong feelings.”
- Parent

Educator Support

With access to a Speech Pathologist, 
Occupational Therapist, Psychologist or 
Social Worker, a variety of support can 
be offered to Educators. This can include 
topics such as:
“Supporting the School following 
Community Trauma”
“Supporting regulation for students in the 
classroom”

“Educator Wellbeing & Self-care”

“I learned how to identify 
students in my classroom who 
might be experiencing trauma”
- Teacher

Telecare Therapy

For children who might need extra 
support, the program can provide 
Telecare therapy based on the area of 
need – speech pathology, psychology or 
occupational therapy.

[meant] my daughter received 
help weekly. It gave us the tools 
we need to help us and our 
child.”
- Parent

Scan to read our report: 
After the Disaster: recovery 
for Australia’s children.

Program 
foundations 
This program is based on the evidence of what works 
best to support children and young people. It includes 
five essential elements that should be considered in 
any natural disaster response (Hobfoll at al 2007): 

1. Safety

2. Calm 

3. Self and collective efficacy

4. Connectedness  

5. Hope

For children this means helping the child to feel safe 
and calm, to feel they have some control over what is 
going on around them, to help them feel connected 
to others and hopeful when they look to the future.   

Giving children a voice
Children’s voices are important and should play an essential role in helping 
to shape programs, policies and frameworks to support their recovery. 

The BRP team found that much of the impact of the bushfires on children 
was internal or ‘hidden’, with families and schools not always aware of the 
extent of the difficulties children were experiencing. 

Children want to talk about their experiences. For many children, sharing 
their stories in the children’s groups was the first time they had spoken 
about their experience and the ongoing impact. They are interested in 
learning how their brains and bodies respond to stress, whilst exploring 
wellbeing strategies to add to their “tool kit”.

What factors 
impacted children 
the most? 

Terrifying sights 
and sounds

Firefighting, smoke and 
evacuation

Loss of school and 
play areas

Being without power, 
water, phone, internet

Separation from animals

Unable to return home 
because of smoke or fire 
damage or complete loss 

of home

Separation from 
family with no means to 

keep in touch

Independently 
evaluated 
The program has been evaluated and refined 
in response to community needs throughout 
the delivery period.

Charles Sturt University (CSU) conducted an 
independent evaluation of the first 12 months 
of the BRP.

The response by communities to the BRP has 
been overwhelmingly positive, with requests 
for the program to be extended to other areas. 

The author’s state:
“This Evaluation demonstrated that the 
multifaceted, strength-based, community-

of long-term adverse reactions, of children 

and changes and 

having fun in the 

“That I am 

“That there are 

to tell someone if 
something bad is 

“To let it out, don’t 

“It’s alright to 
be mad or sad 

me when 
things are 

The future
The program has been awarded both the NSW and the National Community Resilience Award (AIDR). The 
team continues this important work with funding from the Bushfire Community Recovery and Resilience Fund 
and the Bushfire Local Economic Recovery Fund.
Recovery is a long journey and support will be required for many years.  
For further information about the Bushfire Recovery Program, please visit: 
royalfarwest.org.au/bushfire-recovery-program

Helping children recover 

The need
The Black Summer bushfires of 2019/2020 were unprecedented in their scale and impact on children, families 
and communities across Australia. Unfortunately,  climate change is increasing the intensity and frequency of 
these events, and their consequences for communities. The Royal Commission into National Natural Disaster 
Arrangements (2020) reported that climate change had exacerbated the extreme conditions and warned that 
Australia must prepare for an “alarming” future of simultaneous and worsening natural disasters. 
Children are particularly vulnerable to the trauma of these events and their consequences. Without the right 
support these consequences can change the trajectory of their lives, reducing education, employment and 
psychosocial outcomes immediately, and long after the event has passed. 

What did 
the children 
learn? 

The Bushfire Recovery Program was established and initially evaluated with the support 
of the Paul Ramsay Foundation and UNICEF Australia. Current and future work is funded 
by the Bushfire Community Recovery and Resilience Fund, the Bushfire Local Economic 
Recovery Fund and the Black Summer Bushfire Recovery Grants Program through the joint 
Commonwealth/State Disaster Recovery Funding Arrangements. Although funding for this 
Program has been provided by both the Australian and NSW Governments, the material 
contained herein does not necessarily represent the views of either government.

Scan to read our report: 
Bushfire Recovery: the 
Children’s Voices

A tree of hope created by the children helps them identify 
places they can go (trunk), people they can talk to (branches) 
and things they can do (leaves) to support their wellbeing. 



Social isolation increases risk of mental 
illness 

5

4

3

2

1

Fostering Connectedness and Resilience through Physical 
Health and Wellbeing Activities: The Ripple Effect 

We support the mental health and wellbeing of first responders
and their families – the people who protect and care for our community.

Understanding the Need
First responders are exposed to a broad range of 

operational and organisational stressors.

5 Ways to Wellbeing
Based on international research about the modifiable determinants of wellbeing.

The Ripple Effect of Fostering Connection and Resilience

fortemaustralia.org.au

CONNECT BE ACTIVE KEEP LEARNING BE AWARE HELP OTHERS

WELLBEING ACTIVITIES DESIGNED TO ENHANCE BOTH 
PHYSICAL ACTIVITY AND SOCIAL CONNECTION

Evidence-informed activities that are active and engaging, building family 
and team resilience through the primary lever of social connection. 

Activities include exercise programs, yoga, kayaking, learn to run, bush 
walk and more.

The Ripple EffectEnhancing Protective Factors 

Organised physical/social 
wellbeing activity 

Promote social 
connection

Enhanced engagement > 
enjoyment > commitment

Improvements 
in physical fitness,

mood and self-esteem

Enhanced wellbeing: 
long-term benefits

of physical & mental fitness 

Wellbeing Participant Quote: 
“I started going to the weekly running group which was a big step 
out of my comfort zone. After attending for 8 weeks, I had made 
connections with other group members and we continued to 
meet on weekly or bi-weekly to continue running. This helped 
improve my physical health and create a place where I could 
connect to others.”

1 in 10 first responders develop Post 
Traumatic Stress Disorder. 

Over 2/3 of first responders resisted 
seeking support due to the stigma 

1 in 3 first responders experience high 
levels of psychological distress. 

First responders carry 73% greater 
mortality risk 

WELLBEING ACTIVITIES DESIGNED TO ENHANCE BOTH PHYSICAL 
ACTIVITY AND SOCIAL CONNECTION

Building family and team resilience through the primary lever of social 
connection. Activities include exercise programs, yoga, kayaking, learn to run, 

bush walk and more.

Social connectedness is the 
strongest predictor of mental 

health and well-being after stress 
or trauma.

Data Source
Preliminary qualitative and quantitative data from a sample of 975 participants in Wellbeing Programs organised by Fortem Australia, collected via routine quality assurance monitoring.

R
E
S
U
L
T
S 

“Positive social support 
and physical activity are 
two ways to increase 
resilience and ward off 
trauma psychopathology 
and enhance protective 
factors!” - Lowery & Cassidy (2022)

95%

97%

57%

77%

64%

Likely to engage in another activity

Reported strengthened 
social network

Reported enhanced 
connection

Were encouraged to keep 
active

Reported benefit to health and 
wellbeing

Combined Social & Physical 
Movement Activities
• Whole-person orientated 

• Family and community-focused 

• Physical movement 

• Social engagement

Enhanced Wellbeing & 
Protective Factors 
• Promotes social connection 

• Develops skills and strategies to maintain 
physical health and wellbeing 

• Builds resilience in first responders and 
their communities

• Protects against the negative effects of 
work-related stress

Key Take Home Message 
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Check. Apply. Notify.
firepermits.vic.gov.au

DIGITAL FIRE PERMITS

Benefits of the new system 

Current data and intelligence about 
fire risk across public and private land 
to support:

› Understanding risk of ignition to 
support strategic fire management 
planning and preparedness

› Community engagement

› Compliance and risk management

› Improved operational efficiency

› Reduced administration burden on 
agencies

› Smoke forecasting on private and 
public land

A new way to do old business

Fire Permits Victoria is a joint agency digital system that provides an online fire permit 
information and application process for safe use of fire in the landscape across Victoria.

• Centralises and streamlines application, receipt, review, notification(s) 
and management processes
› 10348 permits issued across Victoria during 20/21 and 21/22 fire seasons

• Intuitive web-based system that is applicant driven and profile based by 
location and activity type

• Uses fire agency legislation to ensure compliance
• Standardises permit wordings and conditions across agencies based on 

location and activity
• Communicate with applicants in an efficient and timely manner

› 8990 accounts created since Dec 2020
• Map based for accurate visual representation:

› Permits granted and activated

› Burn-offs registered all year

• Supports Decision Making:
› Cross agency system integration
› Centralised data management
› Analytical reporting capabilities

• 55065 registered burns 
or permit uses since 
Dec 2020 via online 
notification system

Fire.Restrictions@delwp.vic.gov.au fire.restrictions@cfa.vic.gov.au firepermitqueries@frv.vic.gov.au
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Figure 2: ArcGIS image with 3K grids for 
Melbourne with CBD centre & weather stations

The ability of the TAPM to reproduce the meteorological 
values was verified by model validation.
Compared the Simulated (SIM) vs. Observational (OBS) 
data for daily & for 5 weather stations around 
Melbourne.

Model proved a better fit for simulating Melbourne, with a 
smaller mean bias values for & 

Realistic urban planning with combined urban surface parameters to 
mitigate extreme heat during heatwaves

Prabhasri Herath a (Prabhasri.Herath@anu.edu.au), Marcus Thatcher b, Huidong Jin c and Xuemei Bai a
a Fenner School of Environment and Society, Australian National University, Canberra, Australia | b CSIRO Marine and Atmospheric Research, Aspendale, Victoria, Australia | 

c CSIRO Data61, GPO Box 1700, Canberra ACT 2601 Australia

INTRODUCTION

OBJECTIVE

METHODS

Time frame

Model details
• Mesoscale climate model, developed by CSIRO, Australia.
• Coupled with an urban climate energy model (UCLEM). [4]

• TAPM is nested in NCEP analyses, downscaled to 1km 
through multiple nests.

• In this study, TAPM runs on high-resolution of 1 km grid 
cells for 25 25 grids horizontally & 8 km vertically.

• Uses 38 land use types.
• Retrieve data from: U.S. Geological Survey, Geoscience 

Australia & Australian Bureau of Meteorology. [4]

The Air Pollution Model (TAPM)

For every summer day (December to February) for 10 years.
From 2011 to 2020.
With 1-month spin-up time.

Measured: , , Tair ,wind speed, latent & sensible heat flux
From a height of 2m above ground.

Albedo (α) =    cooling
α > 0.85 = unrealistic
α = 0.2 = existing
α = 0.7 = operationalisable

25%0 50% 0.2 0.45 0.7 0 5%

GREEN ROOFS COOL ROOFS URBAN TREES

100% = unrealistic with,
- limitations for water, resources.
- trade-offs & competition against 
solar photovoltaic systems & CR.
50% is realistic.

Most ambitious vegetation % = 
5% increase.
Due to limitations (irrigation & 
available space).

Choosing realistic surface parameters & scenario testing
Based on the results of a preliminary study by Herath et al. [5]

GR CR UT

Scenario Scenario

0 0.2 0 0 0.2 5

0 0.45 0 0 0.45 5

0 0.7 0 0 0.7 5

25 0.2 0 25 0.2 5

25 0.45 0 25 0.45 5

25 0.7 0 25 0.7 5

50 0.2 0 50 0.2 5

50 0.45 0 50 0.45 5

50 0.7 0 50 0.7 5

GR % CR α UT % GR % CR α UT %

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

S15

S16

S17

S18

MODEL VALIDATION

* C
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Weather 
station (WS)

Temperature 
bias (°C) R2 % Data 

availability %
Tmax Tmin Tmax Tmin Tmax Tmin

Olympic Park 1.52 0.20 79.65 70.76 100 100
Melbourne 
Airport -0.59 -0.73 79.17 63.60 100 100

Viewbank -0.42 0.61 81.93 67.92 100 99.2
Essendon 
Airport 0.71 -0.39 79.23 64.15 99.8 99.8

Moorabbin 
Airport -0.29 -0.50 80.36 57.47 100 98.8

Mean 0.19 -0.16 80.07 64.78 100 99.6
Table 2: Bias of maximum & minimum temperatures (Tmax, Tmin), calculated between the 
simulated & observed weather station values of the control scenarios from 2011 to 2020

Table 1: Scenario design for parameters ground-level vegetation, green roofs, & albedo to represent cool roofs

RESULTS & DISCUSSION

References

CONCLUSION

Different scenarios proved effective for different heat 
indices. E.g. higher ratios of cool roofs significantly 
reduced daytime temperatures, & vegetative surfaces 
promoted cooling at night.

Combined strategies seem to deliver the best diurnal 
thermal performance with practicality & cost.

The effectiveness of UGI should be defined based on 
both their thermal performance & operationalisability.

City planning should be strategically explored to 
achieve enhanced thermal benefits from a combination 
of urban surface parameters.

Establishing UGIs enhance the ecological value of a 
city while providing multiple ecosystem services.

• When the total roof area was converted to CR with 0.7 
albedo & with 5% increased urban trees, S12 achieved 
the highest reduction for maximum summer temperature 
(Tmax).

• S18 with maximum combined surface parameters, 20% 
UT, 50% GR, & CR with a 0.7 albedo, provided highest 
reductions for multiple heat indices (Tave,Tmin & UHI).

Study Site Melbourne metropolitan
• The second-most populous city in Oceania.
• Temperate oceanic climate (Cfb) under Köppen climate 

classification.
• Maximum ( & minimum ( temperatures ranged 

respectively from 24.2 to 26 oC & 13 to 14.6 oC. [3]

Figure 1: Melbourne CBD from UCM-TAPM (A: Melbourne from Google Earth; B: TAPM default l&-use representation; the black circle represents the point for 
temperature extraction)

• Calculated as UHI = TUP TRP.
• UP= urban point & RP= rural point
• Average values from 2011 to 2020.
• Existing average UHI of Melbourne 

(2.93oC with a range of 1.63–5.3oC).
• S18 reduce the UHI by 2.19oC.
• The diurnal UHI behaviour of the 

control was reduced overall in the 
introduced scenarios.

• Storage heat fluxes drop at night,
so UHI reduces with reduced heat emissions. 

Reducing excess heat during heatwaves
• Heatwave the extreme heat events that persist for three or 

more consecutive days with high and unusual maximum and 
minimum temperatures at a particular location. [6]

• There were 2 most distinctive heatwaves in Melbourne in 2009
& 2014.

• The 10-year average maximum (27.02oC) & minimum 
(13.79oC) temperatures were exceeded during the heatwaves 
by ~15oC (both years, ), & for, 11.44oC (2009) & 5.84oC
(2014).

• The recorded  temperature
variables during heatwaves,
are mentioned in Table 3.

• The magnitude of these extreme heat events highlights the 
need for urgent mitigation strategies to protect vulnerable 
urban populations.

oC
2009 34.3 43.0 27.9
2014 34.5 43.1 22.3

Figure 3: Diurnal UHI reduction by 
three scenarios. Shaded area 
represents 1 standard deviation.

Justification for scenario selection in Figure 4: S3 0.7 cool roofs only; 
S7 50% GR only; S10 5% UT only; S12 best performance for 

with UT & CR; S18 best for with all UT, GR & CR.

[1] D. Li et al., “Urban heat island: Aerodynamics or imperviousness?,” 
Sci. Adv., vol. 5, no. 4, pp. 1–5, 2019, doi: 10.1126/sciadv.aau4299.
[2] L. Zhao, X. Lee, R. B. Smith, and K. Oleson, “Strong contributions of 
local background climate to urban heat islands,” Nature, vol. 511, no. 
7508, pp. 216–219, 2014, doi: 10.1038/nature13462.
[3] BoM, “Climate statistics for Australian locations,” Bureau of 
Meteorology, 2020.
[4] P. Hurley, TAPM V4. User manual, no. 5. CSIRO Marine and 
Atmospheric Research, 2008.
[5] Bureau of Meteorology (BoM), “How will I know if a heatwave is 
coming?,” How will I know if a heatwave is coming?, 2016. 
http://media.bom.gov.au/social/blog/891/how-will-i-know-if-a-
heatwave-is-coming/ (accessed Jul.20,2020).
[6] E. Jamei, H. W. Chau, M. Seyedmahmoudian, and A. Stojcevski, 
“Review on the cooling potential of green roofs in different climates,” 
Sci. Total Environ., vol. 791, p. 148407, 2021, doi: 
0.1016/j.scitotenv.2021.148407.

Green roofs Cool roofs Urban trees

• To identify the most effective & operationalisable
cooling strategies in terms of urban heat mitigation.

Reducing excess heat during Urban Heat Island effect

• S18 offered a reduction metropolitan-wide, especially 
around the CBD.

• Areas with higher temperatures showed lower wind speeds, 
higher sensible heat, & lower latent heat fluxes than low 
temperature areas.

• Roofs with higher albedos reduce sensible heat & latent 
heat fluxes.

• This reduction directly affects the energy budget by lowering 
net radiation, and then reducing the surface temperature.

Figure 5: Diurnal variation of energy budget components in the CBD location for 
selected scenarios during 2009 heatwave (S1- (control, T=0,G=0,C=0.2; S9-
(T=0,G=50%,C=0.7);  S12- (T=5%,G=0,C=0.7) & S18- (T=5%,G=50%,C=0.7) 
compared with Seasonal S1)

Latent heat fluxSensible
heat flux

Net radiation Storage
heat flux

During the heatwave 
in CBD,
• higher latent heat,
• high net radiation,
• high storage heat 

fluxes &
• lower sensible 

heat
than the seasonal 
averages.

• S18 increased latent heat, with a higher vegetative ratio of 
50% for green roofs with 20% urban trees.

• S12 lowest sensible heat & net radiation during the day.
• Excessive heat from net radiation remained in the system as 

storage heat fluxes.
• S12 & S18 lowered energy budget components with upward 

curves to almost seasonal averages, so directly show thermal 
comfort benefits for city occupants.

Limitations towards implementation

• Urban vegetation contributes to heat reduction with cooling 
via transpiration & shading, it seems higher the greener, 
higher the cooling.

• But, extreme fractions of GR, CR & UT are unrealistic;
constraints in financeability
design standards for installation
maintenance
socio-economic considerations, such as public perception
policy & administrative restrictions
technology & innovation constraints
space availability
resources (e.g. water) [7-10]

• It is proved that, increment of urban trees after certain level is 
disadvantageous & promote heating. [11]

• So the ‘right amount’ is a key consideration.
Our study used the most affordable & ambitious vegetation 
fraction for UT (43% in the non-CBD & 20% in CBD - 5% 
increase in the existing percentages) with 50% green roofs.

[7] A. A. Zuniga-Teran et al., “Challenges of mainstreaming green infrastructure in 
built environment professions,” J. Environ. Plan. Manag., vol. 63, no. 4, pp. 710–732, 
2020, doi: 10.1080/09640568.2019.1605890.
[8] M. Reimer and K. Rusche, “Green infrastructure under pressure. A global narrative 
between regional vision and local implementation,” Eur. Plan. Stud., vol. 27, no. 8, pp. 
1542–1563, 2019, doi: 10.1080/09654313.2019.1591346.
[9] A. Onori, S. Lavau, and T. Fletcher, “Implementation as more than installation: a 
case study of the challenges in implementing green infrastructure projects in two 
Australian primary schools,” Urban Water J., vol. 15, no. 9, pp. 911–917, 2018, doi: 
10.1080/1573062X.2019.1574842.
[10] P. Herath and X. Bai, “Urban Blue-Green Infrastructure for liveable and resilient 
cities: Emerging themes and research gaps,” Ecosyst. Serv., 2022.
[11] N. Meili et al., “Tree effects on urban microclimate: Diurnal, seasonal, and 
climatic temperature differences explained by separating radiation, 
evapotranspiration, and roughness effects,” Urban For. Urban Green., vol. 58, p. 
126970, 2021, doi: 10.1016/j.ufug.2020.126970.

• Extreme heat events adversely influence the urban 
community & deteriorate the thermal comfort.

• Heat accumulates in cities due to the urban 
geometry, non-reflective urban surfaces & less 
vegetative surfaces. [1,2]

• Consequences intensify when urban heat occurs 
during extreme heat events;

• increase vulnerability to heat-related illnesses & 
mortality.

• Overloading sectors such as energy, economy, 
environment & critical social infrastructure.

• Therefore, investigating mitigation & adaptation 
strategies for extreme heat in cities is essential for a 
changing climate context.

Table 3: Average, maximum & minimum temperatures (Tave, 
Tmax, Tmin) values reported during 2009 & 2014 heatwaves.

20
09

20
14

A

B

Figure 4: Maps in Melbourne for heatwaves with values of the variables for S1 (control) & the differences of selected scenarios from 
S1. The difference is calculated as scenario minus the control. (Dark dots indicate the significant change between the control &
scenario decided with a paired t-Test between the control and each scenario: CL- 95%), A) 2009, B) 2014



GIVIT's
Disaster
Recovery
Service

Building
community

disaster resilience

Connecting
Government,
Corporates,

Individuals and
Not-For-Profits

Meeting real 
and urgent local

needs in the
community

Buying items
locally to stimulate

the economy of
affected area

Supporting
existing services

Supporting long
term community

recovery

Reducing waste
of human

resources and
warehousing

COMMUNITY

WORKS
WITH

To establish relationships

To match needs

GIVIT is a not-for-profit donation platform that captures offers of goods and services online, removing the need for charities and services to sort,
store and dispose of unrequested donations, saving valuable resources. 100% of publicly donated money received by GIVIT is used to purchase
essential items locally, wherever possible. GIVIT has worked with disaster impacted communities all over Australia to assist in the elimination of
labour and material inefficiencies and empower communities to determine their own needs, and request exactly what they need, when they need it.

About GIVIT

Conclusion
Recovery and resilience strategies that are developed in partnership with communities can account for long-term local needs, providing the support
and tools for communities to manage their exposure to and impacts from future disasters. With the incorporation of the COVID-19 pandemic
overlay on all disasters, including contactless delivery of goods and consideration of the health and safety of volunteers and residents in disaster
impacted regions, these strategies form a critical part of community resilience planning.

Referenced Literature Sendai Framework for Disaster Risk Reduction 2015-2030, (2015), United Nations Office for Disaster Risk Reduction.

Author: Jo Beadle

The 2019-20 Australian bushfires highlighted the pivotal role the not-for-profit sector has in
community-led recovery and the enhancement of disaster resilience. Charities, local community-based
organisations and recovery partners can support community-led disaster recovery and resilience by
establishing critical networks, identifying and managing their own risk profiles and developing
planning skills.

The Royal Commission into National Natural Disaster Arrangements Report, (2020), ACT: Commonwealth of Australia. givit.org.au

GIVIT is more than a donation platform 



Figure 1: Youth and community events held across the Snowy valleys

Tracking young people's disaster recovery
participation in the Snowy Valleys, NSW

Introduction and Background
Dr. Timothy Heffernan, Postdoctoral Fellow (t.heffernan@unsw.edu.au)
Prof. David Sanderson, Inaugural Judith Neilson Chair in Architecture
Dr. Paul Barnes, Judith Neilson Research Fellow in Disaster Resilience
UNSW School of Built Environment, Faculty of Arts, Design & Architecture

It is well established in the disaster risk reduction (DRR)
literature that young people (aged 12-24) are often absent
from discussion about recovery initiatives (Hart, 2013). While
many reasons are given for this, including a lack of youth
interest or a lack of consultation, young people’s absence
can hinder efforts to build resilient regional communities.

With projected disasters to increase in
Australia and young people to bear the
brunt of this going forward, it is little
wonder 76% of young Australians feel
the ‘future is frightening’ (Hickman et al.,
2021). To build regional communities that
are resilient, all stakeholders need to be
heard and given equal consideration.

By the same token, because the bulk of recovery work is
done by adults, understanding young people's perspectives
now is important as they will be expected to take on key
roles in community recovery in the future, as they come-of-
age amid human-induced climate change and disaster.

76% of young
people think the

"future is
frightening"

Location

Methods

This project will work with young people in the Snowy
Valleys LGA (figure 1), an area in southwest NSW affected by
the 2019-20 bushfires. Ethnographic methods will be used.

This includes a) interviews with young people participating in,
or wishing to participate in, disaster recovery as volunteers
or professional tertiary and secondary responders, and b)
observations made during recovery training, events and
activities aimed at building resilient communities.

Solutions-oriented thinking highlights the bottlenecks young
people encounter in participating in disaster recovery, using
ethnography. Such challenges can be instructive for thinking
broadly about inclusion and exclusion in DRR, and help to
identify solutions for government, NGOs and townships.

indicators of succcess

Gathering insights into how young people understand
themselves, their work and place in their local
communities to influence disaster recovery, both now
and in the future
Pairing young people’s motivations with the successes
and opportunities they encounter in DRR participation
Identifying young people’s needs as they transition from
young community members to emerging leaders,
professionals, and decisionmakers

1.

2.

3.

Refernces
Hart, R (2013) Children’s Participation: The Theory and Practice of Involving
Young Citizens in Community Development and Environmental Care. Routledge.

Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, E. R., Mayall, E. E.,
Wray, B., Mellor, C., & van Susteren, L. (2021). Young People’s Voices on
Climate Anxiety, Government Betrayal and Moral Injury: A Global Phenomenon.
SSRN Electronic Journal (preprint). https://doi.org/10.2139/ssrn.3918955

Supported by

The Resilient Towns Initiative

Project team

David Sanderson, Andrew Rae, Chris Blake, Kate
Johanson, Joanne Murrell, Paul Barnes, Tim Heffernan,
Kathleen Stewart, Marco De Sisto and Clifford Shearing

Research Aims

Understand motivations for volunteering or being
professional tertiary and secondary responders
Explore young people’s participation in ‘formal’
recovery operations as well as 'informal' ones
Track the opportunities and challenges young
people face in these endeavours

This project positions young people as a distinct
category of DRR actors and uses solutions-oriented
thinking to:

1.

2.

3.

Timeline

20232022
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Introduction and Background

Research Aims

Frameworks for assessing and promoting disaster resilience need to be
capable of identifying achievable pathways for developing thriving
communities. However, regulatory responses to natural hazards are often
guided by narrow frameworks aimed at delimiting and measuring examples of
resilience, overlooking the diversity of experience and a community's unique
needs. In turn, community-oriented and experience-based perspectives of
what it means to build resilience may also be less well developed.

Explore key frameworks through which resilience is assessed and promoted
Identify strengths and weaknesses of these main frameworks
Highlight need to consider an area’s socio-cultural and historical profile
Suggest ways local experiences and perspectives can be included in analyses

Pathways are often thought of as “straight” and “narrow” in terms of being
forward-looking, success-oriented and scalable, rarely reflecting hurdles in
disaster recovery or diversity in experience
Measures are used to assess resilience, including indices of community
connectedness, governance structures, infrastructure and planning, and
information availability. Checkboxes are also used to assess the ability for
people to absorb, cope and respond to critical events
Community-oriented and experience-based perspectives are suggested but
poorly operationalised in terms of incorporation into frameworks

A review of multiple frameworks for assessing and promoting disaster
resilience in Australia highlights that:

Dr. Timothy Heffernan, Postdoctoral Fellow (t.heffernan@unsw.edu.au) Prof. David Sanderson, Inaugural Judith Neilson Chair in Architecture
Dr. Paul Barnes, Judith Neilson Research Fellow in Disaster Resilience UNSW School of Built Environment, Faculty of Arts, Design & Architecture

Examining Pathways for Rebuilding Community
Resilience in Post-Disaster Settings

Supported by

Project team

David Sanderson, Andrew Rae, Chris Blake, Kate Johanson, Joanne Murrell, Paul
Barnes, Tim Heffernan, Kathleen Stewart, Marco De Sisto and Clifford Shearing

REsilience frameworks

Building community resilience after the 2019/2020 bushfires
The Resilient Towns Initiative is a multi-sector project that facilitates the rebuilding of resilience after disaster.

By assessing the difference in emphasis between technical and experiential framings, this research focuses attention
on a community-oriented case study of ‘bottom-up’ actions in the Snowy Valleys in response to the 2019-2020 fires.
The region comprises a dozen towns and villages, including Tumbarumba, Batlow, Courabyra, Khancoban and Adelong.

Successes: Ambitions for community-led and locally-driven recovery are high, and most areas have a clear idea of
what a resilient town looks like after bushfire. This includes strengthening social connections to develop cohesive and
informed communities, developing recovery plans, designing back-up communications, and undertaking skills training.

Hurdles: The 2016 forced local council merger has led to prolonged tensions within and across towns about disaster
preparedness and recovery. This has brought politics into recovery initiatives, especially debates over the timeliness
of information, communication problems, provision of recovery resources, and recognition of what some towns
underwent

Implications: Community-oriented recovery can result in locally owned initiatives for building resilience, showing the
importance of returning to everyday community structures, relations and processes after disaster. Further, rebuilding
resilience involves hurdles as people negotiate what recovery looks like, often bringing historical fault lines to the fore.
Therefore, understanding the diversity of experience and the local community context are important, as these often
figure in the ways resilient pathways are identified and pursued, and should be accommodated within frameworks.

The Resilient Towns Initiative

Batlow community recovery workshop



Situational Awareness: 
Laying the foundation for high-risk decision making

Dirty Dozen Situational Awareness Barriers 
While there are more than 100 barriers that can flaw situational awareness,  

these are the most challenging for responders working under stress:

Perception 
Gathering inputs 

(clues & cues) 
using sight, 

sound, feel, taste 
& smell.

The 3-step process for developing situational awareness is 
similar to the 3-step process for building a house:

Understanding 
Combining the 
clues & cues. 

Forming a picture of 
understanding - 
making sense of 

what is happening.

Prediction 
Anticipating future 
events based on 

understanding the 
clues & cues, 

combined with 
observing the speed 

of changing 
conditions.

Foundation Walls Roof

Barriers

Situational Awareness Barriers block, prevent, or 
impact perception, understanding and/or prediction.

• Pre-arrival Lens 

• Sensory Conflict 

• Mind Drift 

• Distractions 

• Interruptions 

• Task Fixation

• Confabulation 

• Auditory Exclusion 

• Multitasking 

• Over Confidence 

• Complacency 

• Urgency

Richard B. Gasaway, PhD, CSP      www.SAMatters.com





Understand Human Error and Improve Decision Outcomes

Perception 
Gathering inputs 

(clues & cues) 
using sight, 

sound, feel, taste 
& smell.

The 3-step process for developing situational awareness is 
similar to assembling a jigsaw puzzle

Understanding 
Combining the 
clues & cues. 

Forming a picture of 
understanding - 
making sense of 

what is happening.

Prediction 
Anticipating future 
events based on 

understanding the clues 
& cues, combined with 
observing the speed of 
changing conditions.

Gather Clues Assemble Clues Anticipate Outcomes

Stress triggers the release of chemicals that 
change brain function and can contribute 

to a reduction in situational awareness 
and errors in decision making.

• Increase in faster, intuitive (System 1) decision making. 

• Decline in slower, rational (System 2) decision making. 

• Increased hyper vigilance leading to sensory overload. 

• Narrowing of attention contributing to tunneled senses. 

• Ability to process complex & detailed information impacted. 

• Mental fatigue slows information processing. 

• Habit-driven decisions & actions - acting without thinking.

Richard B. Gasaway, PhD, CSP      www.SAMatters.com

Impact of stress on brain function 
Stressed brains do not function the same as the non-stressed brains.



Components of the National 
GEM Guidelines
These guidelines cover three key areas of focus:

1. Supporting community gender equity and diversity

2. Gender-sensitive communication and messaging

3. Addressing domestic violence before, during, and following an emergency

4. Acting on gendered needs in evacuation and relief centres

Prior to the work of Gender and Disaster Australia (previously 
known as the GAD Pod) there was a lack of existing literature 
and resources on gender and emergency management in the 
Australian context. To address this gap, the Commonwealth 
Government funded the GAD Pod to lead the creation of 
National Gender and Emergency Management Guidelines 
(GEM Guidelines), a resource that over 500 emergency 
management workers contributed to from across Australia. With 
over a decade’s experience, Gender and Disaster Australia is 
unique in bringing in-depth knowledge of gender equality, family 
violence and gender discrimination in disasters. It also brings a 
sound understanding of the individual and community impacts 
of disaster and the context of emergency service organisations. 

Acknowledgements
The GEM Guidelines were funded by the National Emergency Management Project (NEMP), under the 
All on Board initiative. 

Sincere thanks to the GEM (NEMP) Advisory Group members, its Chair, Emeritus Professor Frank Archer, 
and critical friends who gave so generously of their time, knowledge, and wisdom. Particular thanks to 
Professor Bob Pease, Carole Owen, Associate Professor Dale Dominey-Howes, Dr Andrew Gorman-Murray 
and Scott McKinnon, Mark Stratton, Lizz Van Den Boogaard and many more. Thanks to external evaluator, 
Naomi Bailey.

Finally, our appreciation to City of Casey for piloting the new section in the GEM Guidelines looking at 
‘Acting on Gendered Needs in Evacuation and Relief Centres’. 

The Gender and Emergency Management Guidelines were developed collaboratively as part of the 2016  ‘All on Board project’. 
The initiative sought to address the growing interest in the impact of gender on emergency management and the recognised need for 
gender to be incorporated into national guidelines. The benefits of the project are far-reaching and include:

Overview of the Evacuation and Relief Centre section
In 2019 the GEM Guidelines were expanded to include a section on Gendered Evacuation and Relief Centres. 
The catalyst was the first invitation to the GAD Pod to attend an emergency evacuation centre simulation at the 
City of Whittlesea, where observations of processes and procedures were made. Although it was apparent that 
gendered and LGBTIQA+ inclusion had not been considered, the City of Whittlesea was determined to change their 
practices to ensure everyone would receive the services needed in a disaster in a relevant and inclusive way. Increased 
staff awareness of the needs of women and people of diverse gender and sexual identities was needed as a priority.

CONTACT: Jaspreet Kaur, Email: j.kaur@gadaustralia.com.au | genderanddisaster.com.au

Case study for City of Casey 
In 2020, the City of Casey contacted the GAD Pod for advice on gendered 

evacuation and relief centre resources, and we quickly realised the importance 
of creating this resource. What followed was a collaboration that resulted in a 

Rapid Review of existing literature, a practical checklist, and a training package. 
The City of Casey piloted the new resources, undertaking the ‘hybrid-model’ training 

– both online and face-to-face - and offering feedback on both the training and the checklist.

To ensure everyone had a foundational knowledge of gender and disaster, participants undertook 
a 2-hour online session on ‘Why Gender is Important in Emergency Management’. Following the online 
session, participants undertook a 6-hour ‘Action Workshop’. A key component of the workshop was the 

evacuation simulation where participants had the opportunity to practise their roles and explore responses 
to various gendered situations which may arise in an evacuation centre. For example, participants were 
challenged to think of ways to ensure the safety of a woman with an Intervention Order who may be in 
the same evacuation centre as the perpetrator. The last part of the workshop was to create an action 

plan to ensure a gendered lens is applied to evacuation and relief centres as part of broader emergency 
management.

Overall, the creation of the new section in the GEM guidelines has been met with positive feedback 
and continues to strengthen the understanding of individuals and organisation on the importance 

of gender in all stages of a disaster cycle.

The GEM Guidelines, Checklist and Literature Review are accessible here: 
knowledge.aidr.org.au/resources/national-gender-and-emergency-management-guidelines/

Guidelines

• A shared and improved understanding of the need for the guidelines, and the critical importance of Emergency Management 
policies and practice that incorporate a gender lens

• A shared and improved understanding of the specific issues (social, structural, psychological, financial, interpersonal, and physical) 
relating to gender and disaster – and a capacity within the Emergency Management  sector, informed by clear guidelines, to 
respond to these issues

• Changed practices by key emergency management organisations and communities to help identify, prevent and respond to 
gender-based disaster impacts, such as increased family violence after disasters

• Improved planning, response and recovery for women, men, and people with diverse gender and sexual identities in the midst and 
aftermath of disaster. 

Purpose, audience, and scope
The purpose is to provide guidance to enable a gender sensitive approach in planning for, 
responding to and recovery after emergencies. The intended audience is agencies involved in 
emergency management relief and recovery. 

This document is limited to the issue of gender. Other guidelines may complement the information 
provided, including those that exist for children, culturally and linguistically diverse (CALD) people 
and First Nations people. 

The guidelines have been developed specifically for agencies (and their employees and 
volunteers), involved in emergency management relief and recovery, and for senior Emergency 
Management policy and decision-makers. They are not targeted directly at communities, families 
and individuals affected by emergencies. 

Why use the GEM Guidelines?
The National GEM Guidelines are high level and strategic guidelines, devised specifically as a gender-sensitive approach to the planning 
for and delivery of disaster relief and recovery. Examples are provided to indicate ways that States and Territories can operationalise 
them within their own context. 

Using these GEM Guidelines will enhance the current system and improve recovery capacity by:

• Authentically involving women and people of diverse gender and sexual identities.

• Promoting self-care (e.g. by countering gender stereotypes).

• Acknowledging and addressing domestic and gender-based violence in times of emergency.

• Raising awareness of the gender spectrum and the way gender assumptions and gender stereotyping can contribute to trauma.

• Creating awareness of gender or cultural practices which may endanger women and people of diverse gender and sexual 
identities in times of disaster.

• Ensuring inclusive communication.

• Acquiring gender-disaggregated data.

• Progressing uniformity across jurisdictions, enabling staff to transfer resources and support with ease.

The GEM Guidelines effectively progress the following Principles from the National Principles for Disaster Recovery specifically through use 
of a gendered approach: ‘understanding the context’, ‘recognising complexity’, ‘acknowledging and building capacity’ and ‘employing 
effective communication’. 



Busfires and Your Health 
Building resilience through an engaging and accessible online short course 

Dr Penelope Jones1, Dr Sharon Campbell1,2, Dr Duncan Sinclair3, Mr James Brady3, Prof  Kimberley Norris4 
& Prof Fay Johnston1,2  

What did we do? 
We developed the Bushfires and Your Health short course, and made it available to all parƟcipants in the ISLAND Re-
silience IniƟaƟve (a sub-study of the  Island Study Linking Ageing and NeurodegeneraƟve Disease (ISLAND) Project). 
Course parƟcipants were Tasmanian residents over 50 years. The course aimed to help people understand and man-
age the impacts of bushfires and bushfire smoke on their health. The course took four to six hours to complete and 
comprised five main modules, covering the physical and mental health impacts of bushfires and bushfire smoke, and 
strategies to reduce bushfire-related health risks.  

Contact: Penelope.Jones@utas.edu.au 

Why did we do it?  
It is widely understood that bushfires and bushfire smoke pose 
substanƟal risks to physical and mental health. However, there are 
few intervenƟons designed to increase bushfire health literacy 
and resilience. We developed a novel intervenƟon targeted at a 
vulnerable group, and gathered evidence on its effecƟveness.  

How did we evaluate it? 

We asked course parƟcipants to undertake a survey on course compleƟon. We asked them about their understanding 
of and saƟsfacƟon with the course, the accessibility of the course, and how the knowledge they gained helped them to 
reduce their health risks. Later in 2022 we will ask them if they have taken any acƟons as a result of the course. 

What did we find? 

Over 420 people enrolled in the course, and 136 people completed the evaluaƟon (32.2%). ParƟcipants reported very 
high rates of saƟsfacƟon (94%) and understanding (93%), while 94% of parƟcipants agreed or strongly agreed that the 
knowledge gained from the course helped them to protect their physical and mental health in a bushfire. ParƟcipants  
reported the most important informaƟon in the course was about planning, preparaƟon and making decisions,  
increased awareness of physical and mental health issues, and risk assessment and risk management. 

What’s next? 

The Natural Disaster Risk ReducƟon Fund will fund an expansion of the course 
to all Tasmanians in 2022 and Asthma Australia will  fund a naƟonal offering in 
2023. These will include resources for culturally and linguisƟcally diverse com-
muniƟes. Our evaluaƟon is directly supporƟng both new versions. 

1 Menzies InsƟtute for Medical Research, University of Tasmania 
2 Public Health Services, Department of Health (Tasmania) 
3 Wicking DemenƟa Research and EducaƟon Centre, University of Tasmania 
4 School of Psychological Sciences, University of Tasmania 

Funding: Natural Disaster Risk Reduc on Program  



Where to from here 
The treatment of grass tree skirts in an 
environmentally sustainable manner 
informed by asset protection zones, 
alternative treatments (trimming) and 
retention targets to optimise both grass tree 
health and wildlife habitat and sustainability 
outcomes while still delivering safe and 
effective bushfire fuel mitigation. 

These findings of this research have been 
condensed into an information sheet and 
incorporated into the assessment of grant 
applications, environmental reporting and 
staff training workshops.

Further information
scan here >

The right way The wrong way

Contact: DFES Senior Environmental Officer Dr Shaun Molloy

Email: Shaun.Molloy@dfes.wa.gov.au  |  Ph: 0427 803 095

The Environmentally 
Sustainable Management 
of Grass Tree Fire Risk

Zones within the Risk Treatment Area

Carnaby’s Black-Cockatoos perched on grass tree flowering spikes. Photo: Sheila Rowlands.  |  Silvereye feeding on insects on a grass tree flowering spike. Photo: Sheila Rowlands.

Background
Grass trees (Xanthorrhoea and Kingia species) are commonly found in 
bushland remnants and reserves, often near development. 

Grasstree skirts (the dead leaves that remain attached to the trunks) are highly 
flammable and are commonly targeted in bushfire mitigation activities. 

They are home to many native animals including the critically endangered 
western ringtail possum, bandicoots, mardos, phascogales, native rodents, 
pygmy possums, honey possums, microbats, reptile species, frogs, and 
numerous invertebrate species. 

When managing grass tree skirts, it is important to consider the impact that 
their management, either through burning or trimming, may have on the grass 
trees themselves and on their value as wildlife habitat.

Objective
Provide guidance for managing both the bushfire hazard and the habitat values 
of grass tree skirts in a safe and ecologically sustainable manner in both rural 
and residential areas.

How we went about it
We undertook a comprehensive review of scientific literature in conjunction 
with extensive consultation with fire practitioners and ecologists. 

Key Points
When developing bushfire risk 
management actions, the following 
should be considered:

• Grass tree skirts may present 
a bushfire hazard.

• Burning grass tree skirts frequently 
or too intensely can result in negative 
impacts to native fauna and ecosystems. 

• There is a right way and a wrong 
way to burn grass trees.

• Burning grass tree skirts encourages 
flowering and new growth but 
it also draws on the plants’ 
energy and nutrient reserves. 

• Burning during late autumn or early 
winter results in less stress on the 
plants’ energy and nutrient reserves.

• The skirts of taller grass trees are often 
higher than (and therefore separated 
from) surrounding vegetation. 

• Burning grass trees after recent rain 
can reduce the risk of damage to assets 
and the probability of ‘fire escape’.

• Recently burned grass trees 
have little habitat value. 

• Healthy grass trees can 
persist for decades without 
their skirts being burned.

• Trimming rather than burning 
can be a safe and effective 
means of fuel management.

• Grass trees can be protected from 
mild bushfires and excluded from 
planned burns by raking and removing 
fuels from around their trunks.

• Treatments undertaken in autumn 
or early winter reduce the impacts 
on resident fauna that breed in 
spring, such as nesting birds, 
marsupials and reptiles.

• Recommended treatment standards 
must link to Risk Treatments Zones, 
i.e. inner zone (<10m from assets), 
outer zone (10-20m from assets) 
and unmodified vegetation
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The ISLAND Resilience Initiative: a prospective 
longitudinal study of health, stress, bushfire exposure 

and post-traumatic growth in Tasmania 
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Results- baseline resilience, PTSD and post-traumatic growth

asd

Conclusions
• Higher levels of perceived resilience were associated with lower PTSD scores. This supports the notion of resilience as a protective "buffer" 

against cognitively damaging conditions, such as PTSD, in the wake of traumatic instances.
• The re-experiencing subdomain of PTSD symptoms most significantly correlated with levels of post-traumatic growth. This suggests that 

continual processing of traumatic events may lead to self-reflection and/or attribution of meaning to the events.
• The ISLAND Resilience Initiative will continue exploring impacts of disasters, resilience factors and ways to proactively build resilience.

Participants and surveysBackground

Aims: 1. Establish a prospective longitudinal study of health, stress, bushfire exposure and resilience in Tasmania;
2. Characterise baseline relationships between PTSD symptoms, resilience and prior post-traumatic growth.

• Natural disasters and traumatic events have profound long-term impacts on physical health, 
mental health and wellbeing, e.g. as risk factors for PTSD and age-related cognitive decline 1-4. 

• Increasing emphasis is being placed on psychological coping and resilience factors, which may lead 
to post-traumatic growth and protect people from adverse outcomes following trauma 5. 

• Studies of disasters, trauma and resilience are often retrospective, lacking pre-exposure baseline 
measures and sensitivity to identify determinants of resilience. To improve long-term health 
outcomes following disasters, an improved understanding of resilience factors is needed.

• Understanding the links between PTSD, resilience and post-traumatic growth is important for 
fostering resilience and protecting those vulnerable to adverse outcomes following disaster.  

• Tasmanian-based participants (n=1333, age 50+) in the ISLAND project (https://island.mooc.utas.edu.au/) 
completed online surveys of PTG (Post-Traumatic Growth Inventory), PTSD (PTSD Checklist for DSM5), 
perceived resilience (Brief Resilient Coping Survey), traumatic life experiences (Life Events Checklist for 
DSM5), and bushfire and health-related demographic information. Sample cohort (n = 977) comprised of 
those with fully completed surveys. 

• Other measures include acute stress (PSS10), chronic stress (TICS9), recent stressors, mindfulness (FFMQ-SF), 
psychological capital (H-PCQ-SF), self-efficacy (NGSE) , COVID-related stress and bushfire preparedness. 

• Biological samples include hair, blood and saliva for genotyping and acute/chronic stress-related proteomics. 

• Data were analysed using RStudio (ver. 1.4.1717). 

Table 2
Predictors of post-traumatic growth

B 95% CI β t p

(Intercept) -6.45 [-20.57, 7.64] -0.90 .369
age 0.03 [-0.15, -0.21] 0.01 0.31 .760
gender (male = 1) -3.83 [-6.92, -0.74] -0.73 -2.43 .0152
IRSAD Decile -0.18 [-0.65, 0.29] -0.02 -0.76 .449

BRCS total 3.62 [3.08, 4.16] 0.40 13.20 <.001
PCL5 total 0.30 [0.19, 0.45] 0.17 5.52 <.001
Note. R2adj = 0.16. CI = confidence interval for B.

Predictors of prior post-traumatic growth
Age, gender, IRSAD decile, resilience and PTSD symptoms explained 16.8% 
variance in multiple regression analysis (R2 = .17, F(5, 961) = 38.93, p
<.001).
• Being male significantly predicted lower post-traumatic growth scores
• Higher levels of perceived resilience and greater PTSD symptoms

significantly predicted higher post-traumatic growth scores.
• Socio-economic index did not predict post-traumatic growth scores.

Table 1: Cohort demographics

The ISLAND Resilience Initiative cohort was established in 
July 2021 with 1333 participants.
• Participants will continue to participate in annual health surveys 

and bi-annual cognitive assessments
• In the event of bushfire or other natural disaster, participants will 

be invited to provide follow-up information about stress, PTSD 
symptoms, post-traumatic growth and other resilience factors, plus 
hair/saliva samples for measurement of stress-related biomarkers.

Relationships between PTSD symptoms and prior post-traumatic growth

Table 1
Cohort demographics

Analysis sample 
(n = 977)

Population sample 
(n = 1333)

Gender [Female, n(%)] 719 (73.6%) 969 (72.7%)
Age 63.4 (7.38) 64.1(7.62)
IRSAD Decile 5.01 (2.88) 5.12 (2.86)
Remoteness Area

Inner Regional Australia 695 (71.1%) 963 (72.2%)
Proximity to bushland [yes, (%)] 640 (65.5%) 844 (63.3%)
Bushfire Survival Plan [yes, (%)] 420 (43%) 546 (41%)

Levels of PTSD re-experiencing 
symptoms [r(975) = .17, p
<.001], and to a lesser extent 
avoidance symptoms [r(975) = 
.81, p<.05], were positively 
correlated post-traumatic 
growth.

Levels of self-reported 
resilience were 
negatively correlated 
PTSD symptoms 
r(975) = -.17, 
p<.001.

1- Clouston et al (2019), https://doi.org/10.1016/j.dadm.2019.07.006
2- Nakamura et al (2019), https://doi.org/10.1016/j.jad.2019.08.041
3- Roberts et al (2022), https://doi.org/10.1001/JAMANETWORKOPEN.2022.17698

4-Trickey et al (2012), https://doi.org/10.1016/j.cpr.2011.12.001
5- Henson et al (2022), https://doi.org/10.1016/j.ejtd.2020.100195



after disaster in Australia
Gender & Disaster Australia (GADAus), began as the Gender & Disaster 
(GAD) Pod, with our work beginning in 2009. The legacy organisations 
behind the original Gender & Disaster (GAD) Pod which operated from 
2015-2021 were: Women’s Health Goulburn North East (WHGNE), 
Women’s Health in the North (WHIN), and Monash University Disaster 
Resilience Initiative (MUDRI).

The GAD Pod was formally established in 2015 to promote an 
understanding of the role played by gender in survivor responses 
to natural disaster, and to embed these insights into emergency 
management practice. 

CONTACT: Rachael Mackay, Email: r.mackay@gadaustralia.com.au | genderanddisaster.com.au

The Men on Black Saturday research followed on from the critical 
findings of The Way He Tells It and unfolded men’s experiences in 
the disaster context. It explored the ways in which men felt burdened 
by gendered expectations. The third research report outlined the 
particular experiences of the LGBTIQA+ community in the preparedness 
and recovery process.

Each research piece reiterated that in the disaster context:

• Violence against women is excused;

• Men are consistently  confined to stereotypical ways of coping 
and managing stress; and,

• The experiences of LGBTIQA+ people are not understood and 
need to be addressed in planning, preparedness and recovery.

The research 
Central to our work is the research conducted since 2009 around the intersection of gender 
and disaster. The first research of its kind in Australia, ‘The Way He Tells It – Relationships 
after Black Saturday’ gave voice to women’s accounts of violence in the aftermath of 
the Black Saturday disaster. Family violence increased in the post disaster aftermath and 
women reported being ignored and referred to inappropriate services. The men’s violence 
was excused by family, community and services. 

Aims
Understand how:
• Gendered expectations −particularly of women and men− affect disaster preparation, response, and recovery

• More stringent gendered expectations  in disasters, combined with increasing structural inequalities during and after 
disaster, increase the risk of violence and discrimination against women, LGBTIQA+ people and other marginalised groups

Learn how to:
• Strengthen the capacity of the emergency management sector to challenge damaging gender stereotypes

• Increase awareness of the value of building a gender-responsive and disaster-aware organisation

• Ensure the safety needs of women, men and children are met in disaster planning, response and recovery

Develop strategies for:
• Raising awareness of gender in emergency settings

• Including family and domestic violence in emergency planning, response & recovery

From research findings to action
GADAus has developed a suite of resources to support increased understanding of the impact of gender on disaster experience, 
risk and legacy, and to provide practical strategies to incorporate gender considerations into emergency management policy, 
planning, decision-making and service delivery. Our education and training resources include a comprehensive training package 
and a Train-the-Trainer package.

1. The ‘Lessons in Disaster’ training package is available.

2. ‘Train the trainer’ is available for delivery of this package.

3. Unique ‘Under Pressure: LGBTI-inclusive emergency services’ training is available.

1088
Participants

30
Session 
face to face

30
Sessions 
online

60
Sessions 
in total

Results

Training feedback
▶ It was all very informative and revealing and shows how much more still needs to be done. This message needs to be spread wider 

into the community, to increase awareness, education and understanding.

▶ It was a fantastic and engaging discussion on a very complex and difficult subject. The presenters were extremely knowledgeable 

and discussed the ways in which we can refocus on our efforts in the emergency management space.

▶ It was all great. It was a holistic and objective view of gender and the role it plays in our socialisation and behaviours.

▶ Well done, great opportunity for debates, education, awareness, and challenging assumptions.

▶ Really fantastic training. Will highly recommend it to others. Thank you very much, your work is very important. 

▶ Training was very well run and informative.

Our awards
2019
The Resilient Australia Award for ‘Nationally Significant Projects’ for 
“Addressing domestic violence in disasters through implementing 
National Gender and Emergency Management Guidelines”.

2019
The Victorian Resilient Australia Community Award 2019, sponsored 
by the Australian Government in partnership with the states and 
territories and managed by the Australian Institute for Disaster 
Resilience (AIDR) for Long-term disaster resilience.

2017
The Mary Fran Myers Award 2017, sponsored by the Natural Hazards 
Centre in Boulder, Colorado, and the Gender and Disaster Network 
for our collaborative efforts to reduce disaster vulnerability through 
advocacy, research and management.

The GADAus Team

Contributing 
Factors
1. Reduced or no employment

2. Grief and loss

3. Financial stress

4. Homelessness 

5. Media coverage

6. Drug and alcohol abuse

7. Rebuilding/red tape

8. Trauma

9. Perceived unfairness

What the research tells us

Top images 1 and 3: Cabrils and 80 trading 24 creativecommons.org, via Wikimedia Commons

Increased pressure to conform

to rigid, m
ale

and

Every man thinks there are 

expectations on men to stand 

up and be brave and be the stalwarts 

of the family and all those kind of 

somewhat Aussie ocker images … I think a 

lot of people were absolutely shit scared 

and didn’t realise that that was a 

perfectly natural and normal feeling 

… but I’m sure a lot of those who 

were, feel it was a weakness. 

- Rod

In
cr

ea
se

in
ex

ist
ing gender inequalities

Child Support Agency told me that 

he was not going to [pay] support, and 

I said to myself, and I said to the support 

people, ‘I’m all my kids have, the onus of 

responsibility of everything, to educate, 

to feed, to guide, to socialise, I have three 

lives that are completely dependent on 

me for every single need’. 

-Annie

Privileging
m

en
and

their suffering

Promotion of unrealistic
versi

ons of m
as

cu
lin

it
y

I said I definitely need 

[an Intervention Order] after 

today. [The police officer] said, 

‘Are you sure about that? 

It’s going to really affect him’.  

- Shelly

[The police] just weren’t helpful. It was like, 

‘We don’t really want to know and

 we’ve known [him] all his life... 

He’s a good bloke. 

- Gaye

Why haven’t you got it together? 

Why haven’t you got your garden 

fixed? Why haven’t you got your 

house done yet? What are you 

doing with your life? Why haven’t 

you gone back to work? 

Why haven’t you?

          - Bernard

‘Look, they’re not superheroes, they just 

happen to be wearing orange overalls, 

doesn’t make them any different. 

They’re just as scared as you 

or I would be’.

- Dan

Societal

System and Institutional

Organisational and Community

Individual and Relationships

and ‘male’ form
s of hero

ism

as an excuse for violence

female (binary) gender stereotypes
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Eye irritation in Australian wildland firefighters
Sukanya Jaiswal1, Blanka Golebiowski1, Anthea Burnett1, Isabelle Jalbert1
1School of Optometry and Vision Science, University of New South Wales (Sydney)

BACKGROUND
Eye irritation is commonly reported by wildland firefighters1,2 but the impact of wildfire smoke on the eye health of firefighters is unknown
Goggles are recommended to be worn during all wildfire fighting activities3 . Anecdotally though, they are frequently removed due to sweat and fogging which decreases 
visibility and comfort
Airborne particles and gases in wildfire smoke can damage the eye surface, which is critical for clear vision4,5

KEY POINTS
50% of Australian wildland firefighters experience eye irritation, especially younger and 
female firefighters 
50% need to remove protective eyewear which increases occurrence of eye irritation  
Goggles tend to have poor fit, fog easily and are more likely to removed compared to 
safety glasses or sunglasses
Vision can be compromised due to severity of eye symptoms and poor visibility through 
goggles
Despite frequent occurrence of eye irritation and concern for long term effects, few 
firefighters seek professional eye care advice

AIM
To determine the impact of occupational wildfire smoke exposure on the eye surface of Australian wildland firefighters 

METHOD
Participants: 248 Australian firefighters from 5 state emergency services (81% male, median age 40- 49 years, median years of experience: >10 years)
Cross-sectional online survey on eye irritation symptoms during and after wildfire fighting duties, strategies used to manage eye irritation and use of protective eyewear
Responses were analysed using ordinal regression analysis, with p < 0.05 deemed significant and inductive analysis for answers to the free-form question

EYE IRRITATION [Fig 1]
Reported ‘often’ or ‘always’ by 55% during work & by 30% continuing after work
More likely to be a problem in women and those younger than 40 years 
Not associated with years of working in wildfire management 

PROTECTIVE EYEWEAR [Fig 1-3]
66% used protective eyewear ‘often’ or ‘always’ but 55% removed it ‘often’ or ‘always’ due to 
sweat, fogging or other reason
Only 30% agreed that their protective eyewear adequately protects their eyes
Goggles were more likely to be removed (due to sweat, fogging or other reason) than safety 
glasses or sunglasses
Those who removed protective eyewear were more likely to experience eye irritation after work 
(OR 2.5 – 9, p < 0.05)

MANAGING EYE IRRITATION [Fig 1]
48% worried about long term effects of eye irritation from smoke exposure
37% rinsed their eyes ‘often’ or ‘always’ either during or after work
Those who removed protective eyewear in smoky environments were more likely to rinse eyes 
(OR 2.60 – 6.0, p < 0.05)
Only 17% of respondents sought professional health advice for smoke-related eye irritation 
Women (OR 4.0, p < 0.05) and those with >10 years of wildfire experience (OR 3.1, p< 0.05) 
were more likely to seek health care advice for occupational eye irritation 

RESULTS

RECOMMENDATIONS
1. Protective eyewear should be used in conjunction with other strategies such as rinsing 

eyes and using moisturising eye drops to protect eye surface from wildfire smoke 
2. Review of eye protection guidelines for wildland firefighters - acknowledging limitations 

of protective eyewear and compliant use
3. Wildland firefighters should seek advice from eye care practitioners to manage eye 

irritation
4. Research on most effective therapeutic strategies to protect eye surface from smoke 

induced damage 
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Contact information
Sukanya Jaiswal 

s.jaiswal@student.unsw.edu.au 

Impact of smoke exposure during active duty
Hazards

severity of ocular symptoms makes it difficult to keep eyes open
fogging of goggles causes vision impairment

DETAILED RESPONSES (Q11)

Short term 
blurriness

Hard to keep 
eyes open

Visibility is 
severely 
compromised

Even with goggles, sometimes 
have to shut eyes for a while, 
even near active flame’

Photosensitive … 
unable to open 
eyes for short 
period of time

Difficult to 
see what you 
are doing

Goggles work a bit, but 
visibility so terrible as they 
fog and scratch and hold ash

Goggles don’t 
seal properly 
on my face

Goggles fog 
immediately and 
are impossible for 
me to work with

Its hard to work with goggles 
provided so I just run with 
safety glasses which don’t do 
anything for smoke

Challenges with protective eyewear
poor fit of goggles especially with concurrent spectacle use
inability to use goggles adequately due to fogging and discomfort 

Severity of ocular symptoms
Severity of symptoms can vary between firefighters

Irritated

Stinging

HeavySore

Raw

Eyelids are 
lined with 
sandpaper

Very intense 
pain, like if acid 

in the eyes

Recovery experience
Dry, tired and sore eyes commonly felt for hours after exposure 
Symptoms resolve within 1-2 days post exposure for some 
firefighters 
Sometimes symptoms can continue for several days

Almost constant 
feeling of having 

something in my eye 
in day to day life

My eyes 
become very 
dry and it can 
be difficult to 
blink

Feels like 
particulate 
stays in my 
eyes for days

Eyes can feel dry in 
evening, but is usually 
fine the following day

Can take several hours after a 
wash to feel back to normal 
after completing work

Itchiness  to skin 
around eyes, 

develop itchiness

RITATION [Fig 1]

LTS

Scan QR code 
to email me





Building psychological resilience and capability for first responders and their 
families: A Joint Agency Initiative (JAI) following the Black Summer Fires in NSW.

Following the last unprecedented bush fire season a joint 
agency collaboration was formed in 2020 across NSW Rural 
Fire Service, Fire and Rescue NSW and NSW State Emergency 
Service. With funding from Resilience NSW, the agencies 
have partnered with Hello Driven to deliver a new and exciting 
resilience initiative. 

The three agencies have collaborated and co-designed a 
program based on a collective need, to effectively deliver joint 
implementation and sharing of resources and lessons. The three 
agencies are excited to be launching HART!

What is HART? 
High Adversity Resilience Training, developed by Hello Driven is 
a comprehensive approach to building a culture of resilience
in an emergency services setting. The HART program brings 
together evidence-based resilience techniques proven to be 
effective in emergency services, centered on the Predictive 
6 Factor Resilience Model (PR6).

How is HART implemented?
The cultural approach to build resilience is highly inclusive, 
helping to build resilience not only in members, but also 
create peer support champions, train-the-trainers, skills for 
management layers, and also training for families at home 
to build a broad supportive environment.

The program includes a cohesive set of resources, such as 
workshop packs, peer support tools, resilience measurement, 
and an AI-power digital app to reinforce skills through daily 
activities and in-the-moment support. 

What is the HART difference?
Designed for first responders and their families

Builds internal capability through Coaches and Ambassadors 
for the long term

Scalable content delivery (10 mins up to 1 day plus) allowing 
for embedding into existing operational mechanisms 
(e.g. AAR, existing training doctrine)

Face to face and online application through workshop/
training, resilience building app

Evidence-based solution founded on research on 
neuroscience and resilience 

HART: 
HIGH ADVERSITY RESILIENCE TRAINING 
A COMPREHENSIVE PREVENTATIVE APPROACH FOR EMERGENCY SERVICES MENTAL HEALTH

In partnership with: 

For more information contact Tenneile Manenti, Program Manager, Joint Agency Initiative at 
Tenneile.Manenti@rfs.nsw.gov.au or Jurie Rossouw, CEO, Hello Driven at j@hellodriven.com 

Agency Initiative at 
@hellodriven.com 

THE HART APPROACH

THE SIX
DOMAINS OF
RESILIENCE

PURPOSE & MEANING

STRESS MANAGEMENT

EMOTIONAL AWARENESS

CALM & IN CONTROL

MINDFULNESS

INTROSPECTION

RESOURCEFULNESS

PREVENTION & PLANNING

ADAPTIONBOUNCE BACK

REALISTIC OPTIMISM

MOTIVATION

PERSISTENCE

TRUST & TEAMWORK

SUPPORT NETWORKS

GOOD RELATIONSHIPS

SOCIAL CONFIDENCE VISION

HEALTH

COMPOSURE

TENACITY RE
AS
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NUTRITION HABITS

HEALTH VIEWS & GOALS

SLEEP QUALITY EXERCISE HABITS

GOALS

PRIORITIESALIGNMENT

1. 2. 3. 4.Design SustainabilityStakeholders

Leaders Culture Design
Workshop

Measure
& Report

Management
Workshops

Coordinated
Launch

Exec sponsorship

Sustainability
Managers

Culture development

Continually learn, enhance, and integrate + On board new members

Ongoing assessment
of progress across
sources of stress and
strength:

• Organisational
• Operational
• Relationships

Workshops & Trainers

HART

Assessments

Digital Access (app)

Family Access 
Members

Improvement Loop

Board engagement

Implement Evaluate



Fire and Emergency New Zealand has committed 

to the land and environment in Aotearoa. The 
2022. 

are to:

• Understand what motivates and attracts 

• Understand the different career and role 

time at Fire and Emergency New Zealand.

•

•

Zealand.

MOTIVATIONS
•

skills and are at a stage in their lives where 

•

RECRUITMENT
•

•

EXPERIENCES
•

•

•

•

•

RETENTION 
•

•

•

ASPIRATIONS 
•

•





1947
Tahorakuri, 
Taupo
30,738 ha 
mainly exotic 
plantation

1955
Balmoral, Canterbury
3,200 ha exotic 
plantation 

1983
Ohinewairua, Central NI
15,000 ha tussock and 

beech forest

1999
Alexandra, Otago

9,600 ha grassland

2000
Wither Hills, 
Blenheim
7,000 ha 
grassland

2017
Port Hills, Christchurch 

1,661 ha grass, scrub 
exotic plantation 

claimed 1 life & 9 houses

2019
Pigeon Valley, Nelson 

2,316 ha exotic forest, 
grassland. ~ 3,000 people, 

700 animals evacuated

2019
Deep Stream, Dunedin, 

5,088 ha tussock, 
grassland. Impacted 

Dunedin water supply

2021/22
Waiharara, Northland
2000+ ha grassland

2020
Lake Ohau
XXXX ha grassland, 
wilding pine. 
Claimed 48 structures

2020
Pukaki Downs, 
Tekapo 
2,951 ha tussock, 
wilding pine

1950 1960 1970 1980 1990 2000 2010 2020

OUR STRATEGY RESULTS & WHAT WE LEARNED

•
(High, Very High, or Extreme) to local audiences, 
across editorial, social media and digital banners. 

• Continued messaging for domestic tourists and 
high-risk property owners. 

• Launched Fire Danger and Fire Season information 
on NZ’s most visited weather provider (MetService).

• Introduced TV advertising to increase awareness 

visual across all advertising.
• Extended the campaign, with spring and autumn 

•

action to take.
• Continued to segment messaging for domestic 

tourists and high-risk property owners.
• Continued to natively embed Fire Danger information 

into NZ’s weather media channels.

• Launched emotive new creative featuring NZ’s 
much loved native birds as spokespeople 

•
are best placed to motivate us to keep their homes 
safe.

• Developed segmented messaging targeted to less 
competent audiences.

• Continue to natively embed Fire Danger information 
into NZ’s weather media channels.

CREATIVE ASSETS

• Prompted Campaign Awareness 50% (+25p.p.)
•

91.0% (+2.2p.p.)
•

56.0% (+7p.p.)

• Prompted Campaign Awareness 25% (+10p.p.)
•

88.8% (+6.8p.p.)
•

49.0%
•

70% of website visitors using the tool.

• Prompted Campaign Awareness 15% (-20p.p.)
• 82%
• Claimed changed behaviour as a result of seeing the 

campaign 59% (+19p.p.)
•

the public don’t know what action to take.

LAST SUMMER, WILDFIRES 
DESTROYED OVER 10,000 HECTARES 
OF NATIVE BIRD HABITAT.
PROTECT THEIR HOMES. AND OURS.

checkitsalright.nz

LAST SUMMER, OUT-
OF-CONTROL BURNS 
DESTROYED 3,256 
HECTARES OF NATIVE 
BIRD HABITAT. 
PROTECT THEIR 
HOMES. AND OURS.

level at checkitsalright.nz

LAST SUMMER, OUT-
OF-CONTROL BURNS 
DESTROYED 3,256
HECTARES OF NATIVE 
BIRD HABITAT. 
PROTECT THEIR 
HOMES. AND OURS.

level at checkitsalright.nz

LAST SUMMER, CAMPFIRES 
HELPED DESTROY 4,725
HECTARES OF BIRD HABITAT.

checkitsalright.nz

LAST SUMMER, CAMPFIRES 
HELPED DESTROY 4,725
HECTARES OF BIRD HABITAT.

checkitsalright.nz

• Single fear-based creative, and a focus on 
enforcement, i.e. getting farmers to apply for permits.

• One single call-to-action: Go to www.checkitsalright.

• Partnered with TVNZ to include Fire Danger report in 
the 1News Weather forecast over summer.

• Prompted Campaign Awareness 35%
• Claimed changed behaviour as a result of seeing the 

campaign 40%
• Single campaign message attempted to cover 

different audiences with different needs — 
condescending to some audiences, not understood 
by others.

Fire and Emergency Marketing Manager – Kelley Toy
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checkitsalright.nz

IF YOU’RE NOT READY, 
THE RISK IS ALWAYS 
EXTREME.

Before you do any burning off this 
www.checkitsalright.nz

season status in your area and, if needed, 

Check 
it’s alright  
before 
you light

Actively manage 

Want us to manage 

Are broadly unaware 

Don’t know what 
they are doing.

Unconscious 
Competence

Conscious 
Competence

Conscious 
Incompetence

Unconscious 
Incompetence

Local lifestylers

Domestic visitors
International visitors

Forestry
Farmers

Landowners/ DOC
Contractors

Right Intuition

Right Analysis

Wrong Analysis

Wrong Intuition

•
top of mind for the public:

reporting into NZ’s weather 
channels and using digital 

information to local audiences.
• Target audiences based on a 

competency model: where our 
campaign focuses on reaching 
the ‘incompetent’ audiences, 
while also indirectly reminding 
the ‘competent’ audiences

•
impacts in a way that the 
target audiences care about:
through new emotive creative 
platform

• Make it easier for the public to 
take the right action to reduce 
risk: through development of 
new online tools So
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Recovery

R

Preparedness

PreventionP

R

Legal queries on the clearance
of native vegetation, to
prepare physical property. P

Insurance -
improving

understanding
& uptake of.

Succession -
Wills, Financial,

& Care
documents.Immediate legal issues

post event. Delaying court,
amending orders, tenancy,
insurance, credit etc.

Negotiating
insurance

claims, building
disputes, & with
neighbours to

replace
fences.

Response

1300 850 650 | 0428 066 958
www.communityjusticesa.org.au
hmccoy@communityjustice.org.au
Bushfire Community Legal Program

Winner: AIDR Community Project
Award SA 2021.
Highly Commended: AIDR Community
Project National Award 2021.
Positive evaluation by CASPR. Recognised
for aligning with international best practice.

In our first 2 years we have achieved the following...

OUR IMPACTOOOOOUUUUURRRRR IIIIIMMMMMPPPPPAAAAACCCCCTTTTT

WHOWE AREWWWHHHOOOWWWEEE AAARRREEE
The Bushfire Community Legal

Program (BCLP) delivers
regular outreaches to bushfire

high-risk areas. A dedicated
Legal Officer supports

individuals, community
organisations and small

businesses with their bushfire
preparedness and response.

WHATWE DOWWWHHHAAATTTWWWEEE DDDOOO
We provide free legal advice, information,

referrals, and legal education. We work
across all stages of the disaster life cycle,

assisting communities with:

The BCLP is delivered by Community Justice Services SA. Funded by Cth and supported by SA Government.

Scan the QR Code to read the
Climate and Sustainability
Policy Research Group's
(CASPR) BCLP report.

CONTACT US:CCOOONNNTTTAAACCCTTT UUUSSS:::



AFAC.COM.AU/INITIATIVE/AIIMS

PROCEDURAL AND TECHNICAL ELEMENTS

AIIMS PRODUCTS

Embedding 
non-techncal 
skills in emer-

gency man-
agement

Decision mak-
ing 

under 
pressure 

masterclass

debriefsworkshops

AIIMS COURSES

FUNDAMENTAL ELEMENTS

RESEARCH UTILISATION

PROFESSIONAL DEVELOPMENT EVENTS

NATIONAL STANDARDS AND TRAINING 

PUAFIR012 Supervise aerial firefighting 
operations

Release: 1

eBook

    AIIMS online training



ADDITIONAL RESOURCES

The AIIMS TRK is based on 22459VIC Course in The Australasian 
Inter-service Incident Management System, December 2017, and is 
comprised of 13 sessions and meets the requirements of the AIIMS 
two-day program. 

The latest AIIMS TRK incorporates all of the latest updates to AIIMS 
2017 and includes: 
 • a Facilitator Guide (including slide shows for each chapter) 

 • assessment guides for both students and assessors 
 • handouts and a range of robust supplementary resources. 

The AIIMS TRK is a robust and comprehensive resource. Its modular 
 

end user needs. AFAC has designed the course to facilitate the  
two-day face-to-face AIIMS Principles course, and training in all  

The AIIMS Awareness TRK is based on 22463VIC Awareness Course 
in The Australasian Inter-service Incident Management System, 

requirements of an AIIMS awareness single-day program. 

The AIIMS Awareness TRK includes: 
 • a Facilitator Guide (including slide shows for each chapter) 

 • assessment guides for both students and assessors 

AFAC has designed the course to facilitate the one-day AIIMS 

of the assessment requirements.

 
LAMINATED CARDS 
AFAC has also produced the AIIMS 2017 Aides-mémoire in  

release of AIIMS 2017.

AIIMS ONLINE COURSES

Module 1: Getting started

AFAC Online Training

Module 2: What is AIIMS? Module 3: AIIMS Principles Assessment Task 1

Module 4: Incidents and In.. Module 5: Incident Action Plans Module 6: AIIMS functions Module 7: AIIMS in Action

Assessment Task 2 Final Assessment Task Evaluation

The refreshed and updated AIIMS 2017 Principles online course is 

the Australasian Inter-service Incident Management System (AIIMS). 
 

adopted, or intend to adopt, AIIMS, and for those personnel  
who may be required to:
 • perform a role within an incident management structure
 • assist an Incident Management Team in a support capacity

The new AIIMS 2017 Awareness online course will develop an 

Inter-service Incident Management System (AIIMS). There are 7 

can be completed online. The training will provide students with an 
awareness of these concepts and is suitable for anyone who might 

can be found on our AIIMS online support portal found at:  

For any queries or assistance with the online courses, please email 
aiimsonline@afac.com.au

AFAC.COM.AU



KNOWLEDGE.AIDR.ORG.AU

Australian Disaster 
Resilience Knowledge Hub

CONTRIBUTE A RESOURCE
Scan to explore 

the Knowledge Hub

www.knowledge.aidr.com.au

Know of a great resilience resource? The Australian Institute for Disaster Resilience 
welcomes content submissions for the Knowledge Hub – read the guidelines and 
submit online at knowledge.aidr.org.au/contribute

Handbook 
Collection

Climate and 
disasters

Australian 
Journal of 
Emergency 
Management

Disaster risk 
reduction

Understanding 
hazards

Recovery

Education and 
professional 
development

Warnings

Disaster 
resilience 
directory

Australian 
disasters

Disaster 
Mapper

A national open-source, platform that supports and informs policy, planning, decision 

making and contemporary good practice in disaster resilience.

The Knowledge Hub:

• fosters collaboration among leading agencies 
and organisations

• highlights current and emerging themes in resilience

• links national guidelines with research

• provides information on historical Australian disasters

• is available on desktop, mobile and tablet.

National Recovery and Resilience Agency



Who we are
HFSC Australia is a partnership of AFAC, the national council for fire and 
emergency services, and Fire Protection Association (FPA) Australia 
representing the fire protection industry. The coalition is supported by 
industry members and partners.

Our purpose
The Home Fire Sprinkler Coalition (HFSC) Australia will inform and 
advocate the benefits of home fire sprinklers to protect Australian 
communities from the impact of residential fires, and to support the 
sustainability of the built environment. 

HFSC Strategy 

• Education and research institutions

• Architects/designers

• Fire authorities

• Fire protection equipment industry – manufacturers, suppliers, 
designers, installers and servicing companies

• Home builders/developers/owners

• Insurers

Stakeholders
Stakeholders include those working to support public safety and improved resilience in the built environment, from a variety of sectors including:

• Peak community organisations

• Plumbing (retail and installation)

• Water authorities

• Building regulators

• Building certifiers/surveyors

• Housing and planning departments – federal, state and local 
governments

ADVOCACY
Advocate the cost-effective benefits of home fire sprinklers to influence 
changes to consumer sentiment, building codes, legislation and industry 
adoption. 

EDUCATION
Educate the community, industry, governments and fire services about 
the life saving benefits of installing home fire sprinklers.

RESEARCH
Establish a research agenda for home fire sprinklers to better understand 
consumer behaviour and expectations, building risk and environmental 
benefits.

CAPABILITY AND CAPACITY BUILDING
Develop and provide training, competencies and incentive schemes to 
support industry adoption of home fire sprinklers.

TECHNICAL ADVICE
Develop and provide tools, guidance and evidence to support the 
community, industry, governments and fire services to better understand 
and adopt home fire sprinklers.

STANDARD SETTING
Support and develop minimum standards for home fire sprinkler 
systems to ensure product conformity and build consumer and industry 
confidence.

• Support research to build the evidence base for home fire sprinklers, 
including the efficacy of home fire sprinklers in bushfire defence.

CAPABILITY AND CAPACITY BUILDING – to ensure industry and 
practitioners can deliver
• Finalise online training modules for plumbers/sprinkler installers.

TECHNICAL ADVICE – to improve understanding and increase adoption of 
residential sprinklers
• Promotion of home fire sprinklers to industry, fire services and the 

community.

• Development of relevant tools, advice and guidance to support market 
expansion.

STANDARD SETTING – to ensure quality, reliability and safety
• Support the updating of technical specification guides.

• Develop home sprinkler technical specifications for Class 1a/b homes 
– metropolitan and rural/regional applications.

ADVOCACY – to improve public safety through residential sprinklers
• Support the extension of home fire sprinklers to one, two and three-

level Class 2 and 3 buildings through a further proposal for change to 
the National Construction Code 2025.

• Continue advocacy and support for the installation of home fire 
sprinklers in social housing.

EDUCATION – to improve consumer, industry, fire authorities and 
government awareness
• Case studies developed for consumer and industry and promotion.

• Increase the ‘signed up’ supporter base to ensure broad stakeholder 
engagement.

• Support the installation of home fire sprinkler training props in fire 
service training facilities.

RESEARCH – to help tell our compelling story
• Undertake cost benefits analyses to provide the evidence to support 

the expansion of home fire sprinklers.

The Home Fire Sprinkler Coalition 
is a partnership of

For further information scan QR code or visit: 



Scan the QR code to access stories detailing how 

NSF Peer Supporters have supported their peers.

FOR SINGAPORE CIVIL DEFENCE FORCE’S CONSCRIPTS

Mental Health Support 

The Singapore Civil Defence Force (SCDF) provides firefighting, rescue and emergency medical services in Singapore. It is made up 

of regular officers and Full-Time National Servicemen (NSFs). The Emergency Behavioural Sciences and CARE Unit (EBSC) is a 

psychological unit providing psychological services to support the organisation’s operations and personnel. Some NSFs may find 

National Service (NS) stressful and require additional support1 from the organisation to adjust to a regimental lifestyle. 

REFERENCES

1. Soh, S., Lim, B. (2017). Military Psychology in the Singapore Armed Forces. In: Bowles, S., Bartone, P. (eds) Handbook of Military Psychology (pp. 501-507). Springer, Cham. https://doi.org/10.1007/978-3-319-66192-6_31

2. British Columbia Ministry of Health Services (2001). Peer Support Resource Manual. Retrieved from https://www.health.gov.bc.ca/library/publications/year/2001/MHA_Peer_Support_Manual.pdf

ABOUT THE NSF PEER SUPPORT PROGRAMME

The NSF Peer Support Programme was introduced in 2020 to enhance psychological support for SCDF NSFs. NSFs are trained in peer support knowledge and basic 

attending skills to render emotional support to troubled NSFs at their workplace. The programme's objectives are:

MANAGEMENT OF NSF PEER SUPPORTERS

Creating a caring culture 

amongst SCDF NSFs

Reducing stigma and 

help-seeking barriers

Providing diverse help channels (e.g. formal 

and informal sources) for SCDF NSFs

PROGRAMME IMPACT

The key impacts of the programme based on several NSF Peer Supporters' qualitative recounts of their experiences are:

TRAINING OF NSF PEER SUPPORTERS

NSF Peer Supporters are conscripts serving their two years of NS. They primarily serve in either 

frontline (e.g. Firefighters, Emergency Medical Technicians) or support (e.g. Admin Clerk) 

vocations. 

NSF Peer Supporters primarily detect and engage distressed NSFs. Their roles are:

Peer engagement is typically self-initiated; some NSFs may be approached by their peers or tasked 

by their supervisors to reach out to others. The Code of Conduct for peer supporters bind them to 

maintain confidentiality of the information they receive.

The programme coordinator (i.e. EBSC Psychologist) typically supervises peer supporters on an 

ad-hoc basis. Peer supporters are also encouraged to seek guidance from paracounsellors to foster 

partnerships within SCDF’s support network.

Newly recruited peer supporters attend a one-and-a-half-day Preparatory Workshop conducted by EBSC

psychologists. The workshop’s adapted content2 is:

Peer supporters undergo continuous training to remain

competent in their role, including a milestone training

programme six months after their appointment. The milestone

training consists of a new topic (e.g. Suicide Awareness) and

a refresher of key topics. Peer supporters also learn from

each other by sharing their experiences and reading the

materials provided regularly for continuous development.

PREPARATORY WORKSHOP

CONTINUOUS TRAINING

Theory Training Skills Training 

Programme Introduction

The Helping Relationship

Values and Boundaries in Peer Support

Resources

Stress Symptoms and Common Issues

of SCDF NSFs

Attending Skills

Active Listening Skills

Effective Questioning Skills

The Peer Support Process

Self-care

NSF Peer Supporters role-playing

e

NSF Peer Supportersrr rorr le-playing

Engaging and 

supporting 

troubled NSFs.

Providing troubled NSFs with relevant resources or information and 

encouraging them to seek professional help if necessary.

Highlighting NSFs who require 

urgent attention (e.g. potential 

harm to self or others) to EBSC 

and/or paracounsellors.

NSF Peer Supporters rendered emotional 

support by providing a listening ear and 

acknowledging their peers’ concerns. 

Peer supporters are trained to manage 

highly distraught peers or those 

with safety concerns.

Some peer supporters found their role 

meaningful as friendships are forged and both 

parties can mutually empower each other.

NSF Peer Supporters also

faced challenges such as feeling 

helpless towards the peer.

1

2 3

4

Authors

Ms Cheryl Low (Psychologist), Mr Cyrus Chng (Psychologist), Ms Khoo Swee Giang (Lead Psychologist), Ms Toh Shi Min (Senior Principal Psychologist) 

Emergency Behavioural Sciences and CARE Unit | Singapore Civil Defence Force

From what we were taught, I listen 

to them and try to make them feel heard 

which is more important. As peer 

supporters, we're not expected to solve 

their problems, but we are 

supporting pillars so that they 

don't feel so stressed and alone.  

“

“

“

“

“

“

“

“

I tried to calm a recruit down when 

he started shaking and panicking during

 training. I did not talk much because 

I was afraid that something bad could 

happen at that point in time. So, 

I brought him to the Medical Centre 

for further assistance.

I found it rewarding to make friends 

with people you support, and most

importantly help each other grow 

into better individuals.

Advising is easy, the only challenge is

individual stubbornness. There is only

so much I can do, but it's their choice to

make eventually. So sometimes

I feel annoyed but I'm able to

control my own feelings.

Have queries or feedback? 

Get in touch with us!

ABOUT THE NSF PEER SUPP
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Cliff-top Vorticity-driven Lateral Spread: 
a new safety hazard for bushfire crews.

Evidence from the Green Wattle Creek Fire during Black Summer 
shows a new and potentially serious safety hazard for field fire crews. 
This hazard is a novel form of Vorticity-driven Lateral Spread (VLS), the 
most common cause of dangerous fire escalations.

The fire burnt around Lake Burragorang, in the Warragamba
catchment, west of Sydney. This wilderness area consists of a 
sandstone plateau dissected by numerous deep, cliff-lined gullies and 
valleys.

On December 5th, 2019, the fire spotted across the stored water, 
heading easterly, and burnt up a west-facing slope to the base of, and 
over, the west-facing cliff. On reaching the clifftop, VLS occurred on a 
further west-facing but less steep slope, spreading sideways as well as 
spotting downwind for some kilometres. 

Thanks to NSWRFS linescans, this is the first confirmed case of VLS not 
involving a change in aspect.

A new model for VLS uses second-order differentials to detect the 
changes in slope that initiate eddy winds and VLS. It provides a greater 
discrimination of areas that Operations Officers need to keep fire out 
of to avoid sudden escalation. 

Such an escalation could rapidly create sudden loss of egress options 
and serious burnover conditions. It is likely that some past hallmark 
burnover case study fires have involved this process, but the 
awareness of the physics was not then available. This emphasises the 
need to revisit past fires as new fire behaviour studies are published.

Stylised example:

STEP 1: a fire is burning 
upslope with the wind 
towards the escarpment.

STEP 2: A fire crew drives 
into the area as lookouts 
(orange dot).

STEP 3: A spotfire starts 
on the clifftop, the fire 
crew drives up to the 
flank, maintaining a safe 
egress route.

STEP 4: The fire starts 
travelling sideways just 
above the clifftop.  This is 
cliff-top Vorticity-driven 
Lateral Spread.

STEP 5: The VLS is 
established. The 
diagnostic dark smoke 
column appears. New 
spotfires start downwind.

STEP 6: The lateral spread 
and spotfires are 
entrapping the fire crew.
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WATCH-OUT

A wind-driven spotfire above a cliff may 
suddenly spread sideways along the cliff-top 
while spotting downwind. The wind at the 
fire needs to exceed 25 km/hr and the fuel 

must be dry (FMC < 5%).

Safe egress may suddenly be lost. Heavy 
smoke and dense spotting may cause loss of 

situational awareness. Lookouts are vital.

Adjunct Professor Rick McRae,
Bushfire Research Group, UNSW Canberra
r.mcrae@adfa.edu.au

Photos of this are not known. These ABC helicopter views 
show: [TOP] fire spreading laterally on a cliff-top, and 
[BOTTOM]  the dark smoke column on the leading edge of a 
cliff-top VLS event. In this case the wind was towards the 
camera, but the watch-out guidance is still relevant.



Scan the QR code to find out more 

about SCDF’s new BAPT regime

Have queries or feedback? 

Get in touch with us!

2RESULTS

OBJECTIVES AND METHODOLOGY

1
1

PARTICIPANTS

DEVELOPMENT OF AN 

FOR FIREFIGHTERS

Evidence-Based Proficiency Test  
The Singapore Civil Defence Force (SCDF) introduced the breathing apparatus proficiency test (BAPT) in 1999 to assess the competency

of SCDF firefighters in breathing apparatus (BA) fitness and proficiency. It is designed to simulate the physical rigours of operation with a

nine-litre SCBA set for its working duration. Currently, the existing BAPT regime comprises a sequence of six test stations aimed at

assessing the cardiorespiratory fitness, strength, psychomotor coordination and endurance of test participants. In line with SCDF’s

transformation efforts to adopt evidence-based practices, the existing BAPT regime was reviewed and improvements were made to the

test stations to better reflect firefighting tasks. Monitoring of physiological indicators such as volume of oxygen a body consumes (VO2)

and heart rate (HR) were also included to ensure physiological responses elicited are similar to actual firefighting operations.

REFERENCES

1. Morris, C. E., & Chander, H. (2018). The impact of firefighter physical fitness on job performance: A review of the factors that influence fire suppression safety and success. Safety, 4(60), 1–11.

2. Windisch, S., Seiberl, W., Hahn, D., & Schwirtz, A. (2017). Physiological responses to firefighting in extreme temperatures do not compare to firefighting in temperate conditions. Frontiers in Physiology, 8, 619. 

116 firefighters (110 males, 6 females), age: 31.37 ± 7.69 years 

Authors
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1Responder Performance Centre, Civil Defence Academy, Singapore Civil Defence Force (SCDF) , 101 Jalan Bahar Road, Singapore 649734
2Human Factors and Simulation CoE, Home Team Science and Technology Agency (HTX), 1 Stars Avenue, Singapore 138507

TEST REQUIREMENT

Don PPE and SCBA within 1 min 15 secBA Donning1

2

3

4

5

6

Hose Carry

Stair Climb
Static 

Stations
Ladder Climb

Casualty Carry

Walk a distance of 50 metres (m) while carrying 2 x 64mm fire hoses

Climb 24m (the equivalent of 8 storeys)

Ascend 24m up the ladder

Perform a backward drag of a casualty weighing approximately 50kg over 30m

Navigate through 120m of the BA maze

TEST STATIONS/N

BA Maze

No significant difference in %HRmax between 

age groups

Stations were generally less strenuous for 

firefighters aged 25–34 years

HRmax 
(Target Range 80% < HRmax < 90%)

CONCLUSION

Scientific validation of the new BAPT test regime through evidence-based research and monitoring

of physiological responses ensures that all test stations are designed to not only assimilate actual

firefighting tasks, but also simulate intensities similar to actual operations while ensuring

firefighters do not over exert themselves during the test.

Adopt the new BAPT regime which is scientifically validated with a common pass/fail requirement.

The new BAPT regime is age- and gender-neutral; and solely based on one’s ability to complete the

required fire and rescue tasks since operational circumstances do not differentiate between individuals.

3

IMPLICATIONS

RECOMMENDATION

Phase 1 Phase 2

Evaluate whether the new stations can elicit physiological responses similar to 
actual firefighting operations of >80% HRmax and and 60-80% VO2max. (Morris & 

Chander, 2018)

Resting HR of each participant is recorded.

Participants attempt each static station, in random order.

Participants’ response measured throughout (Windisch et el., 2017).

Participants are allowed to return to within 10% of resting HR, or rest for 5 mins, before next
station.

Assess the time taken and completion
rate of the new BAPT regime.

Participants undergo full 6-station

BAPT test regime with 2 min rest in

between each station.

Time taken for each station and overall
completion rate are recorded.

Data Collection

Heart Rate (HR)

Chest-worn 

HR monitor 

Borg Rating of Perceived 

Exertion (RPE) Scale

FINDING 1

FINDING 5

FINDING 2 FINDING 3 FINDING 4

Most participants (94.8%) completed the entire 

BAPT regime with <240bars of air

 Air Consumption

On average, the stations were perceived as vigorous 

intensity activity

Perceived Exertion

On average, participants experience the target zone 

of 60-80% VO2max for all stations

VO2max 
(Target Range 60-80% VO2max)

Average time taken for each static station was 

below 2.5 min

No significant difference in completion timing 

across the age groups

Average time taken for BA maze was below 

12min across all groups

Time Taken 
(3 min to complete each static station)

MAX EFFORT ACTIVITY
Feels almost impossible to keep going. Completely out of breath.

RPE SCALE RATE OF PERCEIVED EXERTION

VERY HARD ACTIVITY
Can barely breath and speak only a few words.

VIGOROUS ACTIVITY
Borderline uncomfortable. Short of breath, can speak a sentence.

LIGHT ACTIVITY
Can maintain for hours. Easy to breathe and carry a conversation.

MODERATE ACTIVITY
Still somewhat comfortable, but becoming noticeably more challenging.

VERY LIGHT ACTIVITY
Hardly any exertion, but more than sleeping, slow walk, etc.
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TThe PPyrolegium :: 
DDocumenting the extraordinary, unprecedented 

fire dynamics from Black Summer

1) AUSTRALIAN NEW 
YEAR SUPER 

OUTBREAK OF 
PYROCBS!

2) DOUBLED OUR 
COUNT OF PYROCBS!

3) 100,000HA/HOUR 
& 1,000,000 MW!

4) MASSIVE FIRES 
ALONG THE NSW 
SOUTH COAST!

5) HOT FIRE RUNS IN 
THE WRONG 
DIRECTION!

6) PARALLEL 
ERUPTIVE RUNS!

7) CLIFF-TOP VLS! 8) DRY SEA-BREEZES!

9) LOTS OF BUFEs 
DUE TO THE FOEHN 

EFFECT!

10) COMPLEX 
TROUGH SYSTEMS!

11) BLACK SUMMER 
STARTED IN FEB ’19!

UNFORTUNATELY…

Future safe fire 
suppression 

operations will 
require you to know 

this stuff. 

Do you?

There were many unprecedented events seen and recorded during Black Summer. Many of these are likely to recur, and if they were to do so it is important that fire services are 
prepared. 

The first step towards preparedness is awareness. To that goal, a catalog of these events, called the Pyrolegium, is described. It includes:

1. The Australian New Year Super-Outbreak of extreme wildfires, included 109 blow-up fires events (BUFEs) and 38 pyroCbs.
2. The number of pyroCbs recorded in Australia doubled. This must be considered a key marker of climate change. Their smoke passed 35 km height and formed retrograde 

rotating lenses in the stratosphere.
3. During ANYSO peak fire activity burnt nearly 100,000 ha per hour, releasing nearly one million MW. 
4. The NSW South Coast and its hinterlands have experienced many hot fires over the decades, but not BUFEs, and not dozens.
5. In southeast Australia, fire protection planning assumes fire winds from the N to the NW. During BS, multiple parallel overnight fire runs for tens of kilometres to the NE 

occurred after a front had passed. Others runs inland, to the NW, happened.
6. There is evidence of multiple, parallel eruptive runs up rills on the side of a ridge, which activated a VLS event of the far side.
7. Cliff-top VLS was seen as a fire burnt uphill from Lake Burragorang near Sydney.
8. The Gospers Mountain megafire was in part due to the routine dry sea breezes that drove intense fire runs inland.
9. Records for foehn-winds driving BUFEs have been scarce, Black Summer provided 50 more.
10. A common situation involved complex intersecting troughlines recirculating smoke-filled air. 
11. Black Summer started in February 2019 with a cluster of pyroCb events in March with anvils that moved to the west.

b) Four 
eruptive 
runs to N 
up steep 
trough-like 
gullies

c) VLS off 
ridgeline, 
dense 
spotting to 
N.

d) Deep 
flaming to 
NW + wind 
change.

Events of 4 January 2020 
near Corin Dam, 

Namadgi National Park. 

d
a

bc

a

bc
d

In this example (see other poster for details) 
a fire has spotted onto a cliff-top. Wind 
eddies above the cliff create VLS, which 
spreads sideways and spots downwind. Fire 
crews at places such as the orange dot could 
be easily overrun.

We are all used to talking in terms of 
kiloWatts per metre of fire front. Here 
we have a total power of:

1,000,000,000,000 Watts
and 

the equivalent of 40% of the area of the 
ACT (100,000 ha) burning per hour.

Note that some peaks occurred around 
midnight.

This shows everything picked up by NASA’s MODIS 
sensors in every bad fire season over the last two 
decades – “not even close” to Black Summer. The 
high country is very different.

Cool, moist SW

V. hot, v. 
dry SW

Hot, dry 
NW

Cool, 
moist S

Wind 
change

New playbook for fire operations around troughs 
and fronts as air gets re-circulated (due to 
land/ocean interactions) rather than replaced.

Adjunct Professor Rick McRae,
Bushfire Research Group, 

UNSW Canberra
r.mcrae@adfa.edu.au

www.highfirerisk.com.au

Yes, I used the word 
“UNPRECEDENTED”

Instead of bringing relief, sea breezes 
caused major fire runs during BS. Fire 
sloshed back and forth and defied 
suppression plans. Dangerous smoke 
events caused major health problems.
The continental air masses were extensive 
and pushed offshore and were then 
brought back on shore.

Rare before 2001, Australian fire thunderstorms 
(pyroCbs) are becoming a lot more common. 
They are dangerous and can be predicted to 
some extent (with the BUFO2 tool).

Black Summer 
spanned a 
winter break. 
Both sides were 
“off-scale”. 
River drying 
events (orange 
lines) are good 
predictors.

MODIS image [NASA] 
4 March 2019.

Are your strategic defences based on fires 
running from N/NW? This is increasingly 
likely to be insufficient! Your fire trail on 
the sheltered lee slope may now be 
facing the full headfire run.

Peterson, D.A., Fromm, M.D., McRae, R.H.D., Campbell, J.R., Hyer, E.J., 
Taha, G., Camacho, C.P., Kablick, G.P., Schmidt, C.C. & DeLand M.T. 
(2021). The unprecedented pyrocumulonimbus super outbreak in 
Australia at the dawn of 2020: cause and perspective. npj Climate and 
Atmospheric Science, 2021.

a) Fire 
backs 
downhill to 
N off 
plateau

Timeline:
2010: 
published 
paper showing 
foehn effect on 
fires in 
Australia.
2018: Hols-
worthy and 
Tathra fires 
were first 
known foehn 
BUFEs.
Black Summer: 
perhaps 50 
foehn BUFEs.

Much of the activity seen here (red 
dots are VIIRS hotspots) on Nov 8 2019 
is foehn driven.

NORTH
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A PHENOMENOLOGICAL STUDY

ATTITUDES AND PERCEPTIONS OF

SINGAPOREAN PARAMEDICS 
IN mentoring trainees 
With well-established roles in medicine and nursing, mentors play a critical role in healthcare. Understanding that the 

dynamic and risk-prone prehospital environment poses an occupational challenge to good mentorship, the Singapore 

Civil Defence Force (SCDF) conducted a thorough qualitative investigation (Bell & Whitfield, 2021; Lane et al., 2016).

We adopted a phenomenological approach to examine the attitudes and perceptions of mentorship in the out-of-hospital 

emergency care setting from the perspective of the paramedic mentor.

REFERENCES

Bell, A., & Whitfield, S. (2021). Mentor or tormentor? A commentary on the fractured role of mentoring in paramedicine. Australasian Journal of Paramedicine,18. https://doi.org/10.33151/ajp.18.984

METHODOLOGY

The study involved SCDF paramedics with at least two years

of working experience as an operational paramedic. They also

had some experience in mentoring a paramedic trainee.

Sixteen paramedics were recruited through an online invitation

to participate in an individual semi-structured interview

conducted via video-conferencing. Subsequently, data were

transcribed verbatim. Two of the researchers conducted a

thematic analysis using open, axial and selective coding

approaches. The research team also identified the key themes

in the interviews using a consensus approach.

RESULTS

Four themes were extracted from the data: desirable traits of mentors, interpersonal and occupational barriers to mentorship, drivers of good mentorship and pedagogical differences. The most desirable 

traits were patience, supportiveness, possessing clinical competence and the ability to provide trainees with a safe environment to make mistakes. Meanwhile, identified barriers to good mentorship were 

largely occupational. Such barriers included a lack of choice to be mentors, as well as a lack of organisational direction and provision of training, curricula and resources. 

DISCUSSION

Mentorship in the out-of-hospital setting is a crucial yet neglected aspect of emergency medical services. Quality mentorship is effective insofar

as mentors demonstrate patience as well as clinical acumen, and are supported by targeted organisational training and support. The organisation

plays as important a role as each paramedic mentor in the education and moulding of the future generation of lifesavers.

1

3

16 paramedics

from the Singapore 

Civil Defence 

Force (SCDF)

Lack of Choice to be Mentors

Lack of Curricula and Resources

Lack of Organisational Direction 

and Provision of Training

With at least two 

years of working 

experience as an 

operational paramedic

Experience
in mentoring 
a paramedic 
trainee 

PARTICIPANTS

FOUR THEMES FROM THE DATA BARRIERS TO GOOD MENTORSHIP

Desirable Traits 
of Mentor

Interpersonal and Occupational 
Barriers to Mentorship

Drivers of 
Good Mentorship

Pedagogical 
Differences
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2 YEARS+

DESIRABLE TRAITS

Patience Being Supportive

Clinical Competence Providing Trainees with a Safe 
Environment to Make Mistakes

Have queries or feedback? 

Get in touch with us!
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688 environmental samples 

37 fire stations

31 PFAS types 

Measured concentrations were combined with exposure factors (such as food 

consumption, skin and mouth contact rate, exposure duration, skin) to estimate 

daily PFAS intake levels. (Figure 2)

Yonatal Mesfin Tefera1, Sharyn Gaskin1, Krystle Mitchell*2 , David Springer3, Simon Mills3, Dino Pisaniello1
1Adelaide Exposure Science and Health, The University of Adelaide

2South Australian Metropolitan Fire Service
2Envirolab Services

Introduction
Over 8000 Per- and poly-fluoroalkyl substances (PFAS) have been manufactured
and used since 1950s.(1)

Aqueous film forming foams (AFFF) contain PFAS as active ingredients
The extensive use, persistence, bioaccumulation and extreme mobility of PFAS
leads to environmental contamination and human exposure risk.(2)

Occupations at high risk of exposure:
Firefighters

Air force 

Emergency response 
Firefighters have frequent and prolonged contact with AFFF for emergency
response, drills, equipment maintenance, cleaning, and transfer of foam concentrate
products to appliances.(3)

Common exposure pathways for firefighters include:
Inhalation of aerosolised foam,
Incidental ingestion from dust/soil or other contaminated surfaces,
Protective gear made from or extensively treated by PFAS.

However, elevated PFAS levels in firefighters’ blood(4) suggest the existence of
unrecognised exposure pathways.

Characterise potential pathways for firefighters’ exposure to PFAS.
Estimate the relative contribution of different exposure pathways.

PFAS detection
At least one PFAS was detected in 529 samples (77%) (Figure 3).

Of 31 PFAS analysed, only five were frequently detected in the samples.

Based on median concentrations, the most frequently detected PFAS were:
PFOS in eggs, fruits, dust, swab, soil, and appliances. 
PFHxS in vegetables 
8:2 FTS in water 

Results

Methods

Conclusion and Implications 

Acknowledgement 
SAMFS provided PFAS measurement dataset and financial support for this work. The authors extend
their gratitude to the survey participants who gave up their time to complete the survey.
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Multiple exposure pathways relevant to career firefighters were identified and potential intake levels were estimated.
Consumption of foods grown on fire stations seems to be an important PFAS exposure pathway in an occupational
firefighters’ context.
Exposure control strategies that target foods produced on fire stations could substantially reduce firefighters’ exposure to
PFAS.

For more information contact:        Krystle.Mitchell@sa.gov.au
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Objectives 

Are firefighters at risk of occupational exposure to 
PFAS due to foods grown on Fire stations?

Eggs (8)

Fruits (43) 

Vegetables (9) 

Dust (26)

Swab (11)

Soil (97)

Water (116) Figure 1. Schematic illustration of firefighters exposure pathways to PFAS.

Ingestion represents 97.5% of overall PFAS intake. 
(Figure 4)
Mean total intakes (ng/day) were 

1060 for PFOS
21 for PFOA
189 for PFHxS
25 for 6:2 FTS 
48 for 8:2 FTS

Equivalent mean serum concentrations would be 13 
ng/ml for PFOS and 9 ng/ml for PFOA.(4) 

es

33%

Vegetables

41%

Fruits

62%

Eggs

74%

Water

60%

Appliance

99%

Soil

91%

Dust

88%

Swab

Figure 3. Proportion of samples with at least one PFAS detected. 

PFAS Concentrations Exposure Factors Estimated d Daily Intakes 
Figure 2. Schematic illustration of daily PFAS intake estimations

PFAS concentrations
Figure 5. Relative contribution (%) of different exposure pathways to the daily PFAS intakes 

Daily PFAS intakes

97.5%

Ingestion Dermal

PFAS intake from food consumption (ng/day) was significantly higher than intakes from incidental 
ingestion and contact with dust, soil, and appliance (Figure 6).

Exposure through consumption of eggs was the predominant exposure pathway followed by 
eating fruits and vegetables grown on fire stations (Figure 5).  

96%

PFOS

62%

PFOA

84%

PFHxS

60%

6:2 FTS

88%

8:2 FTS

Figure 6. Comparison of daily PFAS intakes through major exposure pathways 

Exposure pathways

Sample type Median Range
Fruits (ng/g) 6 0.6 – 312

Vegetables (ng/g) 5 2 – 128

Eggs (ng/g) 766 343 – 1800

Groundwater (ng/l) 150     10 – 236000
    

Appliance (ng/l) 130 10 – 145000

Soil (ng/g) 49 0.3– 1447

Surface swab (ng/swab) 75 2.6 – 9596

Table 1. Total PFAS concentrations in different samples. 

Figure 4. Relative contribution of exposure 
routes



OFFICIAL

BUSHFIRE PLANNING
An engaging, map-led platform that explains bushfire risk and Victoria’s 

Bushfire Management Strategies in everyday language

HOW IT WORKS
The interactive map takes users on a journey through:

• The values in their landscape, 

• The local bushfire history including case studies, 

• Their local bushfire risk,

• Our fuel management strategy on public land, 
including case studies of why particular zones exist,

• Our Bushfire Risk Engagement Areas (BREAs), which 
prioritise where to engage with community about 
managing bushfire fuels on public and private land.

Users can pan, zoom and explore the map at each step 
along the journey.  They can skip ahead to what 
interests them most.

There are links to further information on our websites 
for those who wish to learn more.

INDEPENDENT USER TESTING FEEDBACK

100% agreed or strongly agreed that 
the map is better than a pdf

83% agreed or strongly agreed that 
the map is easy to use

72% agreed or strongly agreed that 
the map is relevant

“I would flick through a pdf but I 
wouldn’t take much in as it is not 

interactive. They can be quite 
boring. Whereas an interactive site 

you can choose what you’re 
looking for which means you’ll 

engage with it more.”

“The better educated we are, the 
better we are able to cope. You’ve 

got to educate people. The new site 
is total education.”

“Once I realised how it was set out I 
found it really easy to use. The 
main headers. Even the photos. 
That’s saying something for me 

because I’m quite picky.”

“Educating the public on what the 
government is currently doing ... 
this gives people more faith in 

what they're doing”

“I like that it highlights just the bit 
that you're focussing on in the 

story”

https://bushfireplanning.ffm.vic.gov.au/
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Background:
The assessment of hospital disaster planning and preparedness and 
the identification of hospital performance during disasters could 
provide decision-makers with valuable lessons and a series of 
recommendations to enhance future preparedness and resilience.
Aim:
To explore how hospitals’ decision-makers can utilise lessons 
learned from disasters and ensure these insights are translated into 
action.
Methods:
This integrative literature review used the ‘Preferred Reporting 
Items of Systematic reviews and meta-analysis (PRISMA).

A holistic ‘Resilience Engineering’ and ‘Deming 
Cycle’ approach toward better hospital 

decision-makers learning from disasters

Results:
Out of the 420 articles retrieved, 37 remained after applying inclusion and exclusion criteria. Following the descriptive analysis and 
quality appraisal, 22 articles remained for thematic analysis. 

Conclusion:
A holistic Hospital Disaster Management model utilising both ‘Resilience Engineering’ and ‘Deming Cycle’ approaches 
was developed to guide future hospital disaster planning. Adopting such a model will ensure organisational learning 
as a part of hospital resilience in future disasters.

References: 
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Fig.2.  A Hospital’s Disaster Management model utilizing both ‘Resilience Engineering’ and ‘Deming Cycle’ approaches

o
√

Plan
√

Do
√

Study
√

Act
√

Plan
√

Pl
√

Fig.1.The number of studies that addressed different levels 
of the PDSA cycle (out of 22 included studies). 

P/D/PD=10studies

PDS =
8 studies

PDSA=
4 studies



Disaster Legal 
Help Victoria
disasterlegalhelp.org.au

Disasters may also 
exacerbate existing legal 

and related issues including: 
Family violence

Issues with parenting 
arrangements, separation 

or divorce

Difficulties meeting existing 
legal obligations 

Common legal issues 
after a disaster include:

Insurance 

Planning and property law 

Tenancy

Neighbourhood disputes

Wills and estates

Lost paperwork

Applications for grants 
and assistance

The legal 
consequences of a 

disaster can last for years. 
Disaster Legal Help Victoria
is a cross-sector partnership 

that co-ordinates legal assistance 
for people impacted by disaster 
and builds community resilience 

through community legal 
education around disaster 

preparedness and 
recovery.

Disaster Legal Help phoneline
for legal information and referrals

Contact your closest 
Community Legal Centre and 
get advice from a local lawyer

Legal information about common 
disaster-related legal issues can 
be found on DLHV’s website  

Online chat for legal assistance 
and referrals 

THERE ARE A NUMBER OF WAYS DLHV CAN CONNECT YOU TO THE RIGHT SERVICE:

We are a public and private legal sector partnership of: 

46%

12.5%

87.5%28%

26%

NOT 
INSURED

REBUILT

FULLY 
INSURED

UNDER 
INSURED

INSURANCE REBUILDING

Many Victorians don’t realise that they are 
under-insured, meaning their insurance 
payout after a disaster may not cover their 
costs. Even Victorians who have the right 
coverage sometimes struggle with the 
claims process.

Navigating planning law can be extremely 
challenging for Victorians seeking to 
rebuild their property after a disaster. 
This is particularly difficult where bushfire 
overlay or zoning has been changed since 
a property was originally constructed. In 
Mallacoota, as of April this year, only 15 
homes have been rebuilt out of the 120 
homes destroyed during the Black Summer 
bushfires of 2019-20.

Source: Addressing non-insurance and underinsurance for 
emergencies in Victoria, (2017), VCOSS and DHHS

Source: Mallacoota housing crisis deepens two years on from 
Black Summer fires, (2022), ABC Gippsland

Survey of insurance levels of people in high-risk areas 
of Victoria

DID YOU KNOW: By 2030, it is estimated that 
approximately 520,940 Australian properties, 
or one in 25 homes, will be at ‘high risk’ from 
extreme weather and climate change, having 
annual damage so costly that they will be 
effectively uninsurable. 
Source: Uninsurable Nation, (2022), Climate Council

DID YOU KNOW: Australians are five 
times more likely to be forced out of 
their home by a disaster than someone 
living in Europe.
Source: Insurance Catastrophe Resilience Report: 2020-21,
(2021), Insurance Council of Australia 

HOMES NOT REBUILT

Disaster Legal Help Victoria’s partnership can provide assistance to individuals, small businesses and farmers 
via local legal assistance services and through pro bono networks. 



Physics based simulations of grassfire propagation on 
sloped terrain – A parametric study

Physics based simulations of grassfire propagation on 
sloped terrain – A parametric study

Jasmine Innocent1,3, Duncan Sutherland2,3, Khalid Moinuddin1,3

1Institute of Sustainable Industries and Liveable Cities , Victoria University, Melbourne, Australia
2School of Science, University of New South Wales, Canberra, ACT, 2610, Australia
3Bushfire Natural Hazards CRC East Melbourne, Victoria, 3002, Australia

How significant is the combined effect of slope of the terrain and wind velocity on grassland fire behaviour?

HIGHLIGHTS :

• Rate of spread of fire (RoS)depends on
various topographical, weather and
fuel parameters. The topographic
feature slope can increase or decrease
RoS, depending on its inclination to the
terrain

• Simulations are performed using a
Physics-based model, Wildland-urban
interface Fire Dynamics Simulator
(WFDS).

• Progression of Fire Isochrones, RoS, fire
intensity, flame dynamics, and heat
fluxes are analysed and compared with
widely used empirical models.

MODEL SETUP :
Rectangular domain of 360 x 120
x60 m with burnable grass plot of 80
m long x 40 m wide
Slope is implemented by changing
the magnitude of components of
gravitational force in the x and z
directions.
Finer grid sizes and a straight-line
ignition protocol are used.

As the wind velocity reduces, WFDS
relative RoS results get closer to the
empirical slope factors [2-3].
Rothermel model [2] shows hardly any
effect of slope at high wind velocities; the
effect becomes prominent at low velocity
Figure 3 shows that a linear fire intensity-
RoS relationship exists; deviation from the
linearity occurs at high upslopes.

References:
[1] Moinuddin, K.A.M., D. Sutherland, and R. Mell, Simulation study of grass fire using a physics-basedmodel: striving towards numerical rigour and the effect of grass height on the rate-of-spread. International Journal of Wildland Fire, 2018. 27(12): p. 800-814.
[2] Rothermel R. C. (1972). "A Mathematical model for predicting fire spread in wildland fuels." USDA, Intermountain Forest and Range, General Technical Report INT-115, Ogden, UT
[3] McArthur, A.G., Weather and grassland fire behaviour. 1966: Forestry and Timber Bureau, Department of national Development, Commonwealth

Figure1: RoS vs wind velocities at 0ᵒ slope

Figure 2: Relative RoSs vs slope angle for  wind velocities 12.5, 6 ,3 , 1 and 0.1 ms-1 

Figure 3: Fire intensity (Q) vs RoS

Figure 4: Flame dynamics- +10° slope at wind velocities  of 12.5, 3 and 1 ms-1

+10° at 3 ms-1

OBJECTIVE : obtain an insight into grassfire behaviour that can then be
used to improve empirical models, improve prediction of real widlfires
and subsequently mitigate the risk of wildfire impact.

+10° at 12.5 ms-1

Experimentally measured Thermo-physical, combustion and pyrolysis
parameters are used following Moinuddin et al [1].
Set of simulations are conducted at varied wind speeds of 0.1, 1, 3, 6 and
12.5 m/s and slope angles ranging from -30° to +30°.
Figure 1 shows comparison with empirical models on flat surface
RESULTS AND CONCLUSION :
The relationship between quasi-steady RoS (from WFDS) and slope
angle can be exponential, polynomial or linear with different R2 values
Fire does not propagate in some downslopes and low upslopes
(depending on wind velocity) due to modelling limitations.
In Figure 2, relative RoS (absolute RoS divided by RoS on flat surface for
3, 6 and 12.5 ms-1 driving wind velocities; whereas for other two
velocities divided by RoS at 10o slope) vs slope angle are presented.

For higher wind velocities, the flame and near flame appears to be up-rising, even though the plume is attached to
the ground. When the fire runs uphill, the flame length is higher with an attached flame. These are shown in Figure 4.

+10° at 3 ms-1+10° at 12.5 ms-1 +10° at 1 ms-1







Small satellite energy-efficient on-board AI processing of 
hyperspectral imagery for early fire-smoke detection

Sun-synchronous
near polar orbit

Troll
(Antarctic) Svalbard (Arctic)

image capture 

Kanyini Spacecraft power 
allows onboard  acquisitions 
and processing operations

data 
buffering 

HyperScout-2
(onboard data storage

Project aim
Develop AI-based onboard processing strategies to identify fire smoke
from HyperScoout-2 imagery while meeting Kanyini onboard-processing
and up/down link power and data storage/transfer constraints.

Stefan Peters1, Eriita Jones1, Sha Lu1, Jixue Liu1, Jiuyong Li1, Jim O‘Hehir1, Kai Qin2, Simon Oliver3, Norman Mueller3

Network Training

HyperScout-2 

Raspberry Pi

Power Measure

Intel Myriad-2 NCS-2

Ground Station

Emulation concept

Software: 

Space 
craft

Network 
Training

power

supply

data 

transfer

CPU, MMU, VPU

CPU, MMU

VPUTensorFlow

.bin

.xml

CPU: Intel Atom E3825
Board: Ubotica Ub0100 

(EoT)

power supply

Emulation System - performance testing

Input
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Constrain
resource

Test start On-board
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BS = band selection
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Psud = Pseudoband
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one task at the time
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VIIRS
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Kanyini
Imagery
(phase 2)
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Space unit

Kanyini orbit and hyperspectral imaging

Background
For Small or Cube satellites with advanced EO sensors capturing numerous of spectral
bands, the amount of raw data generated is in excess of what can be transmitted to
ground. For specific applications, energy effective on-board data processing could
help to significantly reduce large raw data volumes before being downlinked to the
ground for further processing. This project will address the challenge of AI processing
of Hyperspectral imagery on-board of small satellites for early detection of fire smoke.

Methodology
This SmartSat-CRC funded research project aims to provide a solution for energy-
efficient AI-based on-board processing of hyperspectral imagery supporting
automated early detection of fire smoke. We propose using modified and resampled
VIIRS imagery data that emulates spectral, spatial, and radiometric resolution of
HyperScout-2 hyperspectral imagery. In doing so, we intend to provide a solution that
meets on-board processing limitations and up/downlink data transfer restrictions of
the upcoming Kanyini/ HyperScout-2 Earth Observation mission.
Based on a semi-automatically created fire smoke training dataset, our proposed AI
processing approach is performed at two levels: a) on-board feature and band
selection, and b) ground AI neural network tasks – in order to optimize on-board
processing and downlink data transfer.

Solutions and preliminary results
Our emulation consists of TensorFlow based CNN training,
and the use of hardware elements: Raspberry Pi and an
Intel Myriad Neural Network Compute Stick 2. OpenVINO
software was selected to implement on-board imagery
processing operations and performance testing. To
optimize onboard processing, our methodology and
performance testing includes on-board imagery selection;
image masking, band selection, imagery segmentation;
and on-board CNN-based fire-smoke detection. We
developed a light-weight AI model with spatial-attention,
channel attention, inception network and residual
learning. First results based on Landsat-8 training data
showed a fire smoke prediction accuracy of 87.8%.

Problem statement
Fire notification systems often integrate satellite-based fire information which are of
limited use due to long imagery latency times (hours or days). This project
demonstrates onboard processing approach to improve early fire detection.

Affiliation 1 STEM, University of South Australia
UniSA STEM, University of South Australia,    
Mawson Lakes, SA 5000, AustraliaContact: stefan.peters@unisa.edu.au 

2 Department of Computing Technologies
Swinburne University of Technology, 
John Street, Hawthorn, Victoria 3122, Australia

3 Geoscience Australia
101 Jerrabomberra Ave.
Symonston, ACT 2609, Australia
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Fast Facts:

33,384km

of state-controlled roads 
including 4996km national 

network

147
TMR staff in specific disaster 

management roles

3145
bridges owned and 

maintained

$5.25b

total investments in transport 
infrastructure program

296
Disruptive Event 

Management Team (DEMT) 
members state-wide

2.4m

QLDTraffic website visits

Since 2010, Queensland has been impacted by more than 95 significant natural disaster events including 
floods, severe tropical cyclones and catastrophic bushfires resulting in loss of life and more than $20 billion in 
reconstruction and recovery costs – Queensland Reconstruction Authority

The heat map (below) depicts current damage pick-up locations between 1 November 2021 and 31 May 2022. 
These locations are state roads requiring damage assessments.

The legislation that drives 
TMR has the lead for three key areas across Government: 

1. Transportation infrastructure, providers and regulation, roads and transport recovery. 

2. Hazard specific primary state agency for ship-sourced pollution within scope of the Queensland Coastal 
Contingency Action Plan (QCCAP) through Maritime Safety Queensland.  

3. Administration of the Transport Security (Counter-Terrorism) Act 2008.

The environment that inspires
As the agency responsible for the roads, transport and maritime network in Australia’s most disaster-prone state, 

Transport and Main Roads (TMR) continues to be challenged by more extreme and frequent distruptive events. 

TMR’s annual Preseason Program has evolved to address the diverse challenges faced in Queensland whilst maintaining the 
same exceptional standards to successfully support an all-hazards approach to disruptive event management. 

TMR’s vision and priorities

Creating a single

integrated transport network 

accessible to everyone

ACCESSIBLE

SAFE

SUSTAINABLE

EFFICIENT

RESPONSIVE

TMR artwork storyline - “Travelling” by Gilimbaa

Meandering pathways wend their way across the land to the 
sea, opening up country and connecting people. Trade lines are 
established, knowledge is gained, and new ways of learning and 
living are passed on to the next  generation. We live together in 
understanding, sharing our cultures, our customs and stories.

The TMR artwork “Travelling” essentially reads as a “road map” 
of the State of Queensland.  Orientated to portrait format with 
the Rainbow Serpent facing upwards, this artwork explores both 
the cultural and geographical landscape of Aboriginal and Torres 
Strait Islander Peoples in Queensland. 

Beginning from the bottom of the artwork the Rainbow Serpent 
slowly meanders it’s way northwards creating and forming the 
landscape. The bold red rectangular motifs represent the built up 
urban city-scape of the South-East Queensland region. The bright 
golden dotted strip is indicative of our beautiful coastline and 
magnificent beaches.  

Moving out west over the great divide into dry arid country then 
up into River country before being engulfed by the Rainforest 
region of the Cape. Finally arriving at the tip of Queensland to the 
pristine turquoise waters of the Torres Strait Islands.

The TMR artwork is “Connecting Queensland”.

The program that defines 
TMR’s Preseason Program has been delivered annually to regions across Queensland since 2010. The Program 
plays an integral role in the preparedness of TMR staff, systems, and processes ahead of severe weather season 
and the resilience of Queensland’s transport network. 

The Program is driven by three core priorities:

• encouraging a sustainable and consistent departmental approach to disruptive event management, 

• supporting staff in understanding their roles and responsibilities and

• ensuring TMR is prepared to respond to and recover from disruptive events.

When asked what was beneficial about the Preseason Program exercise, participants offered the 

following feedback:

“Hearing other people’s answers 
and views on the exercise helped 

me gain a broader view and 
expectation of what may happen 

during a disruptive event”

“As an external participant, the 
operational framework of TMR became 
clearer. Internally, we identified nine 
points of continuous improvement 

(investigation) for our contribution to 
the effort”

“The preparedness gained 
through a trial run, strengthening 
of networks between and within 

organisations, and clarity of 
emergency management roles, 

particularly my own”

“The ability to spread knowledge of the 
disaster space amongst team members 

that have little to no experience previously 
to assist in keeping some depth 

throughout the region”

“Excellent engagement from the 
Disruptive Event Management Team 
(DEMT) and external stakeholders. 

Realistic scenario that was well 
responded to by the DEMT and Transport 

Management Centre team”



80
active days

38k
calls made

5k
escalations

168
ambulances called

Telecross REDi

Heatwaves account
for more deaths
than all other natural
hazards combined in
Australia.

ExtremeWeather Response

Since 2009

In the summer of 2009, South
Australia experienced an extreme
heat event that saw an increase in
mortality and hospitalisations of
vulnerable people across the state.
This prompted the development of
the Telecross REDi program.

Program Background

L. Coates, K. Haynes, J. O’Brien, J. McAneney, F.D. De Oliveira, Exploring 167 years of vulnerability: An
examination of extreme heat events in Australia 1844–2010, Environ. Sci. Policy. 42 (2014) 33–44.

Authored by Alana Pedler and Eilish Maguire

Trained volunteers provide wellbeing
phone calls on declared extreme
heat days. If a call goes unanswered
or if someone is in distress, an
emergency procedure is activated
to ensure the safety and wellbeing
of the client.

Service Overview

Arrighi, J., Singh, R., Khan, R., Koelle, B., Jjemba, E., City Heatwave Guide for Red Cross Red Crescent Branches.
2020. Red Cross Red Crescent Climate Centre



Key results
Past changes

Extreme sea levels have become more common recently

Food risk is higher in December—April

Tidal flood risk is controlled by the Ɵme of day, due to the 28-day cycle 

Future changes
Tidal range controls how rapidly risk changes

How does Ɵdal range control the change in flood risk?

MoƟvaƟon
For many low-lying communiƟes in the Pacific, it is increasingly the case that 
floods can occur under sunny skies and relaƟvely light winds, simply because 
global sea levels are rising.

Such flooding can be caused by regular high Ɵdes alone, thus posing a frequent 
and predictable threat to property, infrastructure, sanitaƟon and agriculture.

The project
Since 1993, the Bureau of Meteorology and Geoscience Australia have been op-
eraƟng Ɵde gauges in parƟcipaƟng Pacific Island naƟons, as a part of the Pacific 
Sea Level and GeodeƟc Monitoring project.

We use the 11 Ɵde gauges with the longest sea level records and assess the past 
and future changes in Ɵde-driven flooding.

How do we know what sea level corresponds to flood impacts?

We can use past records of Ɵde-driven flooding

We need ciƟzen monitoring projects or maintained official records

What does this mean for emergency 
management?

In the future, flooding will be more frequent but also more predictable

Also, compound events, where high Ɵdes coincide with extreme weather 
and wave events, will be more common and more severe

These condiƟons currently observed in the Pacific, and especially Tuvalu, fore-
shadow the future of coastal flood hazard globally, including our shores.

(See Ben Hague: The Ɵde is high: new insights into coastal flooding around 
Australia (and the world)  [Weds 24th 16:30–17:00])

Although Tuvalu currently 
experiences more frequent 
flooding than the Cook Is-

lands, due to the smaller Ɵdal 
range the Cook Islands may 

experience 200 days off 
flooding decades earlier.

Swimming in the street: the emergence of sunny-day 
flooding in Pacific Small-Island nations

Mathilde Ritman1, 2, Ben Hague, Tauala Katea, Tavau Vaaia, Arona Ngari, Grant Smith and David Jones
1Australian Bureau of Meteorology and 2Monash University

Mathilde.Ritman@bom.gov.au

Mathilde Ritman
@MathildeRitman 
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DISCUSSION 4

METHODOLOGY 1

Literature review was first 

conducted to construct the 

suitable items to be 

included into the respective 

four Fitness 4 domains. 

Items were adapted from 6 scales6–11. 

Participants then completed 

6 measures12–17 in March 2021 to 

examine Fitness 4 Checklist’s internal 

reliability and construct validity. 

Lastly, exploratory factor analyses (EFA) were conducted to assess 

the best model fit for Fitness 4 Checklist. 

PARTICIPANTS

PROCEDURE

FOR SINGAPORE CIVIL DEFENCE FORCE PERSONNEL

STRENGTHENING RESILIENCE:

FITNESS 4 PROGRAMME  
As first responders for firefighting, rescue and emergency medical services in Singapore, Singapore Civil Defence Force (SCDF)

personnel may experience high psychological distress due to the high-strain work1. In a past study which examined 26

high-demand occupations such as police officers and nurses, the job of a firefighter and paramedic were ranked second and third

respectively in being the most stressful regarding psychological well-being2. As part of the initiative to build psychological

resilience among SCDF personnel, Emergency Behavioural Sciences and CARE Unit (EBSC), SCDF’s psychological unit designed

the Fitness 4 Programme. It frames personal resilience into Physical, Mental, Emotional and Social Fitness domains as a way to

ease the understanding of mental health and raise awareness of its importance in the workplace.

This study aims to construct a self-administered and easy to understand checklist with the function of autogenerating a

personalised profile and recommendations on building psychological fitness. This would provide personnel an understanding

of their perceived fitness levels, and they could follow the recommendations to improve their fitness and receive relevant

intervention. This would potentially strengthen resilience among SCDF personnel3,4.

241 SCDF personnel aged 18 to 56 years (234 males, 7 females; Mage = 23.63, SD = 6.02)

Authors

Ng Xin Ying (Psychologist), Toh Shi Min (Senior Principal Psychologist), Khoo Swee Giang (Lead Psychologist) 

Emergency Behavioural Sciences and CARE Unit | Singapore Civil Defence Force

As four items from Emotional domain were found to have poor correlation 

with Fitness 4 Checklist (r < .30), analyses were re-run after removing them.

2RESULTS

Internal reliability of 40-item Fitness 4 Checklist (α = .95) is high.

*p ≤ .01

CONSTRUCT VALIDITY (r)

CONVERGENT DIVERGENT
α

.84Physical  (e.g. If I were to experience a physical injury, I would take extra care of my body to recover from the pain.)

.90

.77

.83

-.17*

.66*

.63*

.70*

.35*

-.001

.04

-.07

Mental  (e.g. When I meet with obstacles, I focus on the positive instead of the negative aspects.)

Emotional (e.g. I can keep my emotions in check when under stress.)

Social (e.g. I can count on my friends when things go wrong.)

DOMAIN

The above table generally supports construct validity in Fitness 4 Checklist.

It is important for emergency responders to understand and improve their fitness in various areas to be able to cope with the needs and challenges of their roles. In this 

study, a new self-evaluation fitness tool has been implemented to build resilience in the workplace. Further evaluation would help explore the effectiveness of the checklist 

(e.g. validation analyses and surveying SCDF personnel on how they found it beneficial).

To ensure SCDF personnel understand the importance of mental health and are well-equipped with help resources, SCDF will continue to examine and refine the resilience 

initiatives for its personnel. In the long run, SCDF envisions developing a well-being index incorporating different health data points for its personnel on an easy-to-access 

platform such that supervisors and individuals can play an active role in maintaining good personnel health status and seek support if necessary.

REFERENCES

1. Spitzer, A. (2020, July 27). First responders and PTSD: A literature review. Journal of Emergency Medical Services. https://www.jems.com/administration-and-leadership/first-responders-and-ptsd-a-literature-review/ 

2. Johnson, S., Cooper, C., Cartwright, S., Donald, I., Taylor, P., & Millet, C. (2005). The experience of work-related stress across occupations. Journal of Managerial Psychology, 20(2), 178–187.https://doi.org/10.1108/02683940510579803 

3. Luan, R., Pu, W., Dai, L., Yang, R., & Wang, P. (2020). Comparison of psychological stress levels and associated factors among healthcare workers, frontline workers, and the general public during the novel coronavirus pandemic.    

    Frontiers in Psychiatry, 11, 583971. https://doi.org/10.3389/fpsyt.2020.583971

4. Hippe, J. (2004). Self-awareness: A precursor to resiliency. Reclaiming Children and Youth, 12 (4), 240–242.

5. Ozbay, F., Johnson, D. C., Dimoulas, E., Morgan, C. A., Charney, D., & Southwick, S. (2007). Social support and resilience to stress: from neurobiology to clinical practice. Psychiatry (Edgmont), 4(5), 35–40.

Repeated factor analytic attempts using principal axis factoring
extraction with promax rotation have derived the conclusion that
there is:

        1 underlying construct of Fitness 4 Checklist  

        with 4 meaningful subcomponents accounted for

       48.8% of the variance of Fitness 4 Checklist

IMPLEMENTATION

Findings indicate the final 40-item Fitness 4 Checklist to have good internal reliability and strong construct validity as a single

latent construct with four meaningful domains.

For easy access to all SCDF personnel, Fitness 4 Checklist is implemented and uploaded online in .xlsx format for download. After

completion of the checklist on the first sheet, the personalised profile is automatically generated on the second sheet, which includes:

 the overall and individual domain fitness levels

the meaning of the profile specific to each domain, and

what the personnel can do to improve their fitness levels

The personnel can complete the checklist at their own convenience. They are also encouraged
to attempt it again after 3 – 6 months to see if their fitness has improved after following the
personalised recommendations.

3

PHYSICAL FITNESS
Strengthening the body through 
sufficient quality sleep, regular 
exercise and a healthy diet.

MENTAL FITNESS
Adopting a positive mindset through

self-awareness, and challenging
negative thoughts by reframing them.

EMOTIONAL FITNESS
Achieving emotional stability 
through effective emotion 
regulation and development of 
a healthy coping mechanism.

SOCIAL FITNESS
Building a strong social support

network through social interaction,
interpersonal effectiveness
and conflict management.
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In March 2021 an extreme widespread rainfall event caused major 
flooding throughout the Nepean—Hawkesbury catchment, Sydney NSW1.
Rainfall and flooding resulted in the closure of key bridges across the 
Hawkesbury River and a major landslide across Bells Line of Road near 
Mt Tomah. 
These incidents resulted in the complete isolation of thousands of people 
in the region2. 
Whilst NSW Ambulance (NSWA) had pre-deployed additional assets to 
the community based on previous events, this was the first time that the 
community had been completely isolated. Utilising NSWA helicopters was 
the only way that ill or injured community members could be transported 
to hospital which quickly became very resource intensive.

M
Under NSW Emergency Management Arrangements3,4, the State Health 
Services Functional Area Coordinator (HSFAC) deployed a Health 
Response Team (HRT) and the NSW Medical Assistance Team 
(NSWMAT) cache to North Richmond. The intent of the State HSFAC 
included the following objectives

Support existing Triple Zero NSWA response (not to operate as a ’field 
hospital’)
Provide 24/7 definitive care for patients, or stabilisation and transfer 
(via helicopter retrieval) of patients requiring hospital admission.n.
Response Team to remain in place until flooding recedes and road 
access is restored.

A
The HRT members were all senior clinicians with previous health 
deployment experience
Accommodation was provided onsite
Catering was available through Meals Ready to Eat as part of the 
NSWMAT cache. However, the local community provided a number of 
meals to the HRT.

C   C
Local command was provided by a very experienced Emergency 
Medicine Physician whilst the State HSFAC provided overall Controltrol
Communications were maintained via mobile, email and NSWA 
Government Radio Network methods

e HSFAC
via mobil

ods
Patient clinical records were created in handwritten form and collected 
into a mission medical record archive as per NSW Ministry of Health 
standard procedures

cords wer
dical reco
res

All patients received either a referral note (when transferred) or a 
discharge letter with instructions for routine follow-up   

nsferred) 
p   

K  L
i) The HRT managed a complex array of clinical presentations safely 

and efficiently. 
ii) The HRT deployment provided successful operational support and 

relief to NSWA teams.
iii) The HRT deployment resulted in a marked reduction in helicopter 

transfers to hospital.
iv)The maintenance of local general practitioner and pharmacy 

operations greatly assisted the overall health response.
v) The NSWMAT cache provided an excellent assortment of equipment, 

medications and consumables to allow a wide range of healthcare 
interventions.

vi)The location of the temporary health facility, whilst relatively austere, 
was deemed suitable for future operations.

vii)During 2022, road and bridge closures due to flooding have occurred 
a further three times. However, Bells Line of Road remained open. To 
date, a HRT has not been re-deployed to the region. E

The HRT and NSWMAT cache were deployed to the temporary health 
facility via helicopter (government and non-government)
The HRT was comprised of senior doctors, nurses and paramedics
The health facility remained operational for five days 
Clinical presentations included 

People across all age groups
Obstetrics
Medical and surgical presentations
Minor trauma presentations
Palliative care and end of life 

R
1. Bureau of Meteorology (2021) Special Climate Statement 74 extreme rainfall 

and flooding in eastern and central Australia in March 2021.
2. Infrastructure NSW (2021) Hawkesbury-Nepean River March 2021 Flood 

Review .
3. NSW Government (2018) New South Wales State Emergency Management 

Plan
4. NSW Ministry of Health (2014) New South Wales Health Services Functional 

Area Supporting Plan (NSW HEALTHPLAN)
5. All photos, unless otherwise stated, Robinson, D. (2021)

Dwight Robinson RN, MACCCN, MAIES (NSW Ministry of Health)



2EXISTING PROFESSIONAL DEVELOPMENT INITIATIVES

SCDF’s Professional 
Development Framework  

AN EVOLVING ORGANISATIONAL LEARNING LANDSCAPE

The Singapore Civil Defence Force’s (SCDF) training philosophy of “Train as We Operate, Learn as We Innovate” underpins our technology and evidence-based approach towards organisational learning.

SCDF's professional development initiatives as well as its training and learning (T&L) landscape build holistic competency, transforming SCDF into a high-performance organisation with a skilled workforce:

SCDF develops our officers through upstream engagement, which begins when a new officer enters

the Force. The Civil Defence Academy (CDA) foundational courses teach digital learning and

data-driven research and nurture lasting mindsets for lifelong learning. The Initial Development

Programme (IDP) for new officers develops competencies in areas including public administration,

writing/communications and personal development.

CONCLUSION

A LEARNING ORGANISATION
SCDF’s Professional Development Framework creates a supportive learning ecosystem to establish SCDF as a premier Training and Learning Organisation

committed to maximising the potential of our workforce.

1

4

A new progressive learning strategy for the pandemic era lets officers learn anytime, anywhere. We co-developed with industry experts 14 hours of E-Learning topics (e.g. 
Firefighting, Fire Investigation, Rescue and Medical Triaging), with an additional 65 hours planned. Proliferating micro-learning content through mobile platforms (e.g. LEARN 
and HTLMS) has decentralised digital-first learning. 

SCDF's officers are enhancing cross-cutting skills through mandatory E-courses covering topics 

such as Data Literacy, Digital Literacy (Cyber and Data Security), Behavioural Insights and Design 

Thinking.

vocations vocations 

SCDF trainers constantly upskill to deliver quality 
training through online platforms such as Zoom. 

FUNDAMENTAL APPROACHES FOR SUSTAINED PROFESSIONAL DEVELOPMENT

The three key thrusts of SCDF’s Professional Development Framework align professional development with SCDF’s transformation journey. 

3

FOUNDATIONAL PROFESSIONAL TRAINING

We encourage our officers to continuously maintain, enhance and upgrade their skillsets. Initiatives

such as SCDF’s Continuous Education and Training (CET) Framework support continuous informal

learning. Additionally, frameworks like the SCDF Leadership Crucible instill key command

competencies. The revised SCDF P&C Framework covers SCDF's P&C core values.

CONTINUOUS EDUCATION AND DEVELOPMENT

Deepening expertise further upholds and strengthens SCDF’s credibility. We create enhanced 

pathways in our mission-critical functions through SCDF Expert Tracks and collaborations with 

Institutes of Higher Learning (IHLs) and professional bodies. 

DEEPENING PROFESSIONALISM

DEEPENING MASTERY NURTURING AND SUSTAINING VIBRANT T&L ECOSYSTEMS

Training & Learning Enterprise System (TALENTS)

SCDF’s customised TALENTS engages officers on training, providing real-time performance feedback. Its collated T&L data insights multiply learning outcomes, boosting talent development. Gamification, through T&L system 

avatars, makes learning immersive. This shift towards digitalisation strengthens the HR-Training-Operations nexus.

Dynamic Continuous Education Training

Institutionalising Impactful Learning through Coaching & Mentoring

SCDF's CET Framework involves a yearly CET Workplan that combines three in-service workshops

with smaller ‘pop-up’ learning ecosystems. Examples of these ecosystems include:

SCDF Expert Tracks

SCDF’s existing Expert Tracks in Urban Search and Rescue (USAR) and Hazardous Material (HAZMAT) enhance pathways and
training roadmaps that deepen expertise and mastery in mission-critical functions.

In 2022, two new Expert Tracks have been introduced:

Trainers’ Competency Development Roadmap (TCDR)

The Trainers' Competency

Development Roadmap (TCDR)

equips trainers with essential

instructional competencies

through a tiered qualification

system. The necessary courses

were reviewed and updated

in 2021:

Paramedicine

Supports SCDF’s establishment of the National

Emergency Medical Services Training Centre (NETC)

as the National Authority of Emergency Medical

Services (EMS) training.

Fire Science

SCDF is the National Authority for

Fire Safety and Fire Investigation,

and Incident Manager for all Fire

Incidents.

The Individual Learning Action Plan (ILAP) shapes staff and organisational professional

development. It upskills individuals, then strategically deploys their newly acquired skills to

achieve SCDF’s performance goals. Our supervisory coaching and mentoring culture promotes

personalised continuous learning.

DIGITALISING SCDF’S T&L ECOSYSTEMS

EMS Week

Focus group discussions

"EMS Battleground, 

Simulation Wars 

competition" - challenge 

participants' on-scene EMS 

response and tests clinical 

skills, command, control 

and situational awareness

Have queries or feedback? 

Get in touch with us!

Link to E-learning 

courseware.

Data Analytics Upskilling

Sustainable ecosystem 

including traditional training 

courses for upskilling and 

interactive activities such as 

Data Arcade Tournament 

(DAT) and Data Champion 

(DC) Bootcamp

Develops Data Analytics skills

Virtual Night Lectures

Leverages digital-first 

learning capabilities to 

create an organic system 

for knowledge and 

experience sharing

Held jointly involving all

divisional fire stations
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DEEPENING PROFESSIONALISM

FOUNDATIONAL PROFESSIONAL TRAINING

Learning Contracts 

for foundational 

courses (RCC, SCC)

“Digital for Life” Mindset

CONTINUOUS EDUCATION AND DEVELOPMENT

Memorandum of Understanding 

(MOU)/Collaboration with 

Institutes of Higher Learning 

(IHL)/Small and medium-sized 

enterprises (SME)

Individual Development 

Programme (IDP)

Upskilling in Cross Cutting 

Skills (e.g. Digital, AI, etc) 

SCDF Leadership Crucible

SCDF Pride & Care (P&C) 

Framework

SCDF Expert Tracks and 

Trainers' Competency 

Development Roadmap

Milestone Courses

Officer’s Core Development 

Matrix (OCDM)

General Process 

Skills (GPS) Courses

Accreditation/SkillsFuture 

(SSG) Certification

Ad-Hoc Training 

Learning & Development 

Scheme (LDS)

Continuous Education 

Training (CET) Framework

WSQ Diploma in Design and Development of Learning for Performance (DDDLP)

Master Trainer

Upgrading Professionally – through Specialist Certificate in Adult Learning and Education (UP-SCALE)

Specialist Trainer (Entry level for Full-time Trainer)

Trainer (Entry level for Adjunct Trainer)

WSQ Workplace Learning Facilitator (WLF): –

(a) Instructor Preparatory Course (IPC); and (b) WSQ WLF2

WSQ Advanced Certificate in Learning and Performance (ACLP)

Principal Trainer

Authors

MAJ Nurhamizah Anwar, CPT Patrick Lazaroo

Training & Professional Development Department | Singapore Civil Defence Force
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The Australian Fire Danger Rating System

The Australian Fire Danger Ratings (AFDRS) levels are: 

M
O
D
E
R
A
T
E

HIG
H EXTREME

C
A
T
A
S
T
R
O
P
H
IC

Plan and prepare

MODERATE
Be ready to act

HIGH

Take action now to 
protect life and property

EXTREME
For your survival, leave 

bushfire risk areas

CATASTROPHIC

The AFDRS will also 
include ‘no rating’ 
for those days where 
no proactive action 

is required.

The AFDRS has been informed by social research that found 
most Australians in Fire Risk Areas do not understand or act 
on Fire Danger Ratings.  

There was overwhelming support for a simpler, action-based 
system, while maintaining the watermelon and similar colour 
scheme to maintain familiarity.

Fire Behaviour Index

0-5
6-11

12-23
24-49

50-99
100+

Extreme CatastrophicHighModerateNo rating

Features of the FBI:Introducing the Fire Behaviour Index

Improving Community Safety

Improving Operational Decision Making 

A Fine 

Scale of Fire 

Behaviour

An index that provides detailed 
information that can be used 
with greater confidence.

The FBI is expressed in whole numbers from 
0 to 100+. It uses decades of improved data, 
technology and science to deliver greater 
accuracy and confidence in forecasts.

Stepped  

Categories

Supports operational 
decision-making.

Links transitions in fire behaviour to 
implications for fire operations using step-up 
tables.

Fuel Type 

Specific
More precise results.

The AFDRS uses eight different fire 
behaviour models and 22 fuel types and can 
expand as new knowledge is gained.

Nationally 

Consistent

Supports cross border 
operations and 
resource-sharing.

Designed so that index values express 
similar operational consequences in fuel 
types anywhere in Australia.

How did we get here?

Scan for more information 
and resources 

or vist afac.com.au and 
search ‘AFDRS overview’

The 2009 Victorian Bushfires Royal 
Commission recommends a revsion 
of the fire danger rating system.

Senior Officers and Ministers agree 
that development of a new consistent 
system is a national priority.

Social Research into how people interact with Ratings 
finds the need for fewer levels and clearer language.

Implementation

New fire danger category ‘Catestrophic’ or 
‘Code Red’ is introduced across some sates 
and territories, using the current science.

The planning phase for a 
National System commences.

The development phase 
investigates research prototypes, 
live trial testing and AFDRS build.

2020 Royal Commission into National 
Natural Disaster Arrangements finds 
the need to expedite the AFDRS.

What are the new fuel models? How does this impact on communities? (old grass/forest v new 8 different fuel types)

Old grass/forest fuel types New map as indication of fuel types

COMING SEPTEMBER 1

Forest

Key:

Mallee heath

Shrubland
Grassland

ButtongrassSavanna

PineSpinifex

Non-combustibleForest Grassland Combined

Key:

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022



When fully implemented, the Australian Warning System will 
mean that the information being received by the community 
will be nationally consistent across a range of hazards.

THERE ARE THREE WARNING LEVELS:

ADVICE (Yellow):
An incident has started. There is no immediate danger. 
Stay up to date in case the situation changes.

WATCH AND ACT (Orange):

There is a heightened level of threat. Conditions are 
changing and you need to start taking action now to 
protect you and your family.

EMERGENCY WARNING (Red):
An Emergency Warning is the highest level of warning. 
You may be in danger and need to take action 
immediately. Any delay now puts your life at risk. 

australianwarningsystem.com.au

Australia’s warning 
system is changing

An emergency can happen 
at any time, and you need 
to know what to do.
The Australian Warning System is a new national 
approach to information and warnings during 

heat and severe weather. 

The Australian Warning System uses a nationally 
consistent set of icons and calls to action. It has 
been designed based on feedback and research 
across the country and aims to deliver a uniform 

where you are.

What’s changing?

Australia. The new Australian Warning System 
aims to provide consistent warnings to Australian 
communities so that people know what to do when 
they see a warning level. 

be familiar with the new warnings – they were 

used for more types of incidents in more places 
around the country.

Where will you see 
warnings?

provide you with timely and relevant information 
during emergencies. You may receive warnings on 

radio and in your community.

Know the signs in an emergency

BUSHFIRE

FLOOD

STORM

CYCLONE

EXTREME HEAT

OTHER



RESIDENTIAL FIRE SAFETY POSITION
In 2020, AFAC Council endorsed the 

 
 

RESIDENTIAL FIRE FATALITY AND INJURY 

In 2021, AFAC Council endorsed the 

RESIDENTIAL FIRE FATALITIES PROJECT

AFAC.COM.AU



National Recovery and Resilience Agency

KNOWLEDGE.AIDR.ORG.AU/LEARN

Explore online

knowledge.aidr.org.au/learn

Meteorology for Disaster Managers 
Take your understanding of weather and natural 
hazards to the next level.

Facilitating Successful Debriefs
 Debriefing offers a valuable opportunity to 
review activities undertaken.

Recovery Matters 
webinar series
This webinar series invites a broad range of 
expert speakers to share their experience and 
insights on disaster recovery.

Decision Making Under Pressure: New 
Skills for the New Normal 
Enhance your ability to make high consequence 
decisions.

Leading Multi Agency Teams 
in Deep Uncertainty
This masterclass focuses on enhancing the 
capability of leaders to launch and manage high 
functioning interdependent teams to operate 
effectively in disaster, crisis and adversity.

Australian Disaster Resilience Conference 
The Australian Disaster Resilience Conference is the nation’s premier event focused on contemporary 
disaster resilience practice and research.  

The conference brings together a diverse and passionate crowd from a range of sectors to share 
knowledge and build connections for a disaster resilient Australia.

Find out more: aidr.org.au/adrc

Further information
In additional to the public events program, AIDR can customise professional development opportunities 
to suit the needs of your organisation. Visit knowledge.aidr.org.au/learn to:
• Explore further details about what’s on offer 
• Plan professional development for individuals and organisations 
• Access resources and view proceedings from previous professional development events.

Talk to us about your professional development goals. Email us at events@aidr.org.au.

Volunteer Leadership
Program
The Volunteer Leadership Program equips 
emergency sector volunteers with the skills and 
confidence to grow as leaders.

Equipping individuals and groups to achieve improved resilience outcomes in their 
organisations and communities.

AIDR offers regular professional development and learning opportunities to benefit those working and 
volunteering in disaster resilience across a range of sectors.

Professional Development



Interstate

AFAC NRSC
International 

Australian deployment to 
Canada in 2021

NSW/QLD flood assistance 2022

NRSC Doctrine published on 
the AFAC website

To access NRSC's Procedural and 
Technical Doctrine, AFAC member 
credentials are required. 

For more information, please visit:
www.afac.com.au/initiative/nrsc

Our systems, networks and relationships



FAIR data principles
Making data more Findable, Accessible, 
Interoperable, and Reusable (FAIR) to 
enable maximum use and reuse.

Projects

Data Governance Framework

The Data Governance Framework will streamline licencing agreements 
between agencies and users to improve access to data.

Stakeholders
ANU

GA
TERN
DAWE

Governance Framework

Agency data HostedCompile Access via licence Users

National bushfire fuel data concept

Researchers

Fuel data source Classification presentation layer End user groupsData portals and processes

AFDRS fuel 
classification

Fuel attributes

· Load
· Hazard
· CWD
· Height and cover
· Porosity
·
·
· Moisture content
·
· Grass curing
· Crop type
·

Point data

· Observed fuel 

Polygon data

· Observed fuel 
data

· Modelled fuel 
data

· Fuel type 

Raster/grid data

· Observed fuel 
data

· Modelled fuel 
data

· Fuel type 

Common 
metadata

·
·
· Data creator
· Source project
· Licence/access 

Remote sensing 
fuel attribution 
and classification 
processes

Fuel models

·
· Bio physical class
· Biophysical 

·

AFDRS

Spark

Researchers

Fire Agencies

State and 
Commonwealth 

Agencies

BFC 
classification

Commercial
Agency fuel 
classification

between 

between 

This project is supported by the Australian Research Data Commons (ARDC). The ARDC is funded by NCRIS.

Improving Bushfire Data 
Layers for Australia 

AFAC is partnering with the Australian 





How about we keep the 
conversations focused on 
content and capabilities, 
rather than making 
assumptions about 
someone’s appearance.

“HH

Everyday Respect

Everyday disrespect is the subtle 
forms of behaviour – inappropriate 

comments, jokes and assumptions 
– that play into stereotypes or that 

exclude people on the basis of 
gender, race, LGBTQ+ identities, 

disability or age. 

It can impact people’s health and 
well-being and career decisions, 
as well as workplace culture and 

performance. 

Start the conversation.
We all have a part to play in creating 

workplaces that are genuinely inclusive.  

What did you 
mean by that 
comment?“WW

I know you mean that as 

to some people in our 
community

“I I 

It’s the 21st century. 
Can we stop with 
the unhelpful 
stereotypes?

“ItIt

I just wanted to 
talk to you about 
what you said 
earlier.

“II

Images: ACT ESA, CFA, DELWP, DFES, FENZ, NSW RFS, NTFRES, QFES, TFS and VIC SES 
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AFAC is currently represented on the following committees:
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AFAC play a key role in the development and revision of Australian and International Standards which advance 
and guide the interests of the broader emergency management sector, these include:

 IT-268

 MB-025

CE-005 
CE-030
CS-062
EL-003
EL-005
EL-042

ME-004
ME-062

NASH

ME-002

ME-030

SF-003
SF-006

SF-050
SF-052
SF-053
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Person-Centred Emergency Preparedness 
(P-CEP) – What is it?

M. Villeneuve, P. Subramaniam, J. Chang

An all-hazards tool, P-CEP helps 
people with disability take 

control of their own 
preparedness planning while also 

ensuring that their rights to 
protection and safety are met. 

P-CEP is a growing suite of co-produced tools being used to advance individual and 
shared responsibilities for inclusive emergency management in Australian communities 
through the incremental development of awareness about and responsiveness to the 
strengths and support needs that people with disability have in emergencies.

Villeneuve, M. (2022). Disability Inclusive Emergency Planning: Person-Centred Emergency Preparedness. Oxford 
Research Encyclopedia of Global Public Health https://doi.org/10.1093/acrefore/9780190632366.013.343

Four steps bring emergency 
personnel together with people 
with disability and the services 

that support them to 
personalise risk information 

and tailor preparedness actions 
that keep people safe before, 
during, and after disasters.

Join our P-CEP Certificate Short Course for 
emergency personnel (self-paced, online)
Contact: michelle.Villeneuve@sydney.edu.au



As Australia’s national science agency 
and innovation catalyst, CSIRO is solving 
the greatest challenges through 
innovative science and technology.
CSIRO. Unlocking a better future for everyone.
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Developing emission factors for residual smouldering combustion of 
coarse woody debris, filling an important data gap

Purpose and history
A common management practice for reducing the risk of catastrophic
bushfires is fuel reduction through low-intensity burning of undergrowth and
organic debris of ground-level bush and grasslands. This approach, however,
has to be mediated by the need to avoid the harmful effects that smoke can
have on communities. In the case of low-intensity planned burns (<500kWm-1)
(AFAC 2014), plume buoyancy is often limited, trapping smoke within the
boundary layer.

Due to the prolonged smouldering combustion of heavy fuels, the smoke from
these low-intensity burns may hug the ground and impact local populations.
Using key parameters underpinning Australian national inventory calculations
for fire emissions, in a recent review Roxburgh et al. (2015) calculated that
fine particulate matter (PM2.5) emissions from residual smouldering
combustion (RSC) may contribute about 70% of total PM2.5 emissions at low-
intensity burns (Reisen et al., 2018).

Without specific emission inventories for RSC, emissions are likely to be
underestimated in forecasting models and emission inventories.

Sampling at prescribed burns
• Sampled using in-house manufactured portable backpack smoke collectors

• Focus on coarse fuel (d>7.5cm), typically consumed by smouldering
combustion

• DustTrak and Q-Trak provide real-time feedback to ensure effective
sampling

• Collected filters for mass and speciation, Tedlar bags for gaseous analysis

This research aims to improve the quantification of emissions during
smouldering combustion of Coarse Woody Debris (CWD). Findings from this
research will contribute to the refinement of the algorithms in the AQFx smoke
forecasting system.

Facilitating more robust smoke forecasting in Australia
Christopher Roulston, Jennifer Powell, Sally Taylor, Dylan Lynton, Suzie Molloy, Dr. Martin Cope, Dr. Fabienne Reisen
with funding and support by the Victorian Department of Environment, Water, Land and Planning (DEWLP) and Forest Fire Management Victoria (FFMV)

Emission factors (EFs) and their implementation
• EFs for CWD remain an important data gap (Prichard et al., 2020)
• Current EFs are based on aerial-based measurements dominated by

lofted flaming combustion, and laboratory-based measurements
• North American developed smoke management tools have three

categories of modified combustion efficiency (MCE): Flaming (MCE>0.9),
smouldering (0.8<MCE<0.9) and residual smouldering (MCE<0.8)

• This study focused heavily on
• RSC, 65% of samples had an MCE <0.8

• EFs based on smouldering and residual smouldering combustion will
improve smoke forecasting models in Australia

• Figure 2 shows the underestimation of smoke loadings that results from
using flaming combustion dominated EFs

• Figure 3, shows a one hour snapshot of modelled smoke plumes from the
2019-2020 bushfires in south eastern Australia

• Updating AQFx’s emissions inventories will offer better smoke forecasts,
providing experts the tools they need to mitigate the negative effects of
prescribed burns

• Come see us in the exhibition hall – CSIRO Stand #251 to see the
backpacks and VR plume models in person!

FOR FURTHER INFORMATION
Christopher Roulston
Oceans & Atmosphere
Chris.roulston@csiro.au
research.csiro.au/acc/

Figure 1: Examples of sampling from smouldering combustion using portable backpack smoke collectors. Filter holders 
can be seen in blue. Backpack contains DustTrak-II, Q-Trak, two pumps, gas meter, batteries and a Tedlar bag house within 
the green box.

Figure 2: Left – EFs of PM2.5 and TSP based on a simplified combustion process, logarithmic scale. Mid – EF for CO based
on a simplified combustion process. Right – EF for TSP and PM2.5 based on combustion temperature.

Figure 3: Example of AQFx forecasts show within the AQVX dashboard. Left shows the dashboard including time scrubber 
bar, right shows an example model run.





EEmergencyy Managementt Training:
Pitfalls, Dangers & Opportunities in a Post Pandemic world

After years of navigating Covid-19 restrictions and requirements, communities are returning to find the post-pandemic world is different to pre-
pandemic realities. Remote and flexible working has increased while building occupancy rates have decreased. Both these trends, while not as
extreme as during the pandemic itself are widely accepted as becoming normalized and our new reality is many property managers/owners are
being challenged to maintain their Emergency Management obligations (i.e. evacuation drills & fire warden training, etc.). In a world where
employees are working more remotely, and workplaces less occupied;

• How do regulators frame future Emergency Management requirements and monitor compliance?
• How do property tenants/managers/owners manage their Emergency Management compliance requirements?
• How do occupants learn and follow Emergency Management procedures?
• How do emergency responders effectively and safely respond to incidents?

Emergency Management Training is crucial in preventing and preparing our communities for emergencies. While abbreviated ‘tick the box’
training options and online training modules have a place, they don’t provide practical (hands-on) training of essential safety measures or
provide the time to explore the variables of our post-pandemic world. Therefore, while these types of training may fulfil regulatory obligations,
they cannot replicate or provide best practice in preventing and preparing communities for emergencies due to the complexities and strategic
solutions required in a post-pandemic world of remote working and partly occupied workplaces.

Fire Equipment Services is proudly a division of Fire Rescue Victoria 
and the trusted leader in Fire Safety and Emergency Management 
for technical expertise, responsive service and regulatory compliance.

Leading Community Safety
Protecting People and Assets

Over the past few years, Australian’s have learned and embraced new ways to live and work. Specifically, the adoption, use, comfort and
preference of using technology to enable remote working has advanced significantly. As our communities' changes, so must we!

Emergency Management Training is a regulatory requirement for property tenants/managers/owners to maintain. Even prior to Covid-19,
demand for more efficient and cheaper methods of delivering this training had been growing. This demand has been met by the market
providing abbreviated training options and online modules. While these services may provide regulatory compliance, they may not offer best
practice in a post-pandemic world.

A post-pandemic world requires greater investment in complex and practical Emergency Management training:
• Property tenants/managers/owners require a deeper pool of trained individuals with greater strategic awareness, training and capability

to prevent, prepare and respond to emergency incidents with remote workforces and partly occupied workplaces.
• Face-to-face and practical (hands-on) training provides greater engagement, collaboration, awareness and knowledge (compared to

abbreviated or online training) in the use of essential safety measures and fire detection/suppression equipment.

Technology should be leveraged for more than just delivering compliance training:
• Community education on Emergency Management requirements (obligations, responsibilities, complexities)
• Visibility and transparency for property tenants/managers/owners in maintaining compliance
• Refresher sessions between face-to-face practical training for trained individuals
• General awareness for all occupants (induction, refresher, etc.)

As the world changes and continues to adapt in our post-pandemic realities, the emergency services sector must not be complacent and rely
upon previously held practices and thoughts. We must be the exemplar in leading the way forward with voice and action in balancing
governance requirements, community expectations and market realities in Emergency Management prevention, preparedness, response and
recovery.





Role of Technology e.g., Sources

Use of existing technologies to facilitate and support resilience 1,2,6,8,9,25,31

Designing to establish or grow resilience 4,16,19,30

Technologies undermining resilience by introducing risk 5,7

Designing resilient technologies 11,18

A Systematic Review of ‘Resilience’ in
Human-Computer Interaction (HCI) Research

Dr Jennyfer Lawrence Taylor
School of Computing, College of Engineering and Computer Science

The Australian National University
Canberra, ACT, Australia
jennyfer.taylor@anu.edu.au

understand how HCI researchers are engaging with the concept of
‘resilience’ and related theoretical perspectives
characterise HCI research for resilience in terms of crises, domains,
populations, and interfaces
identify gaps and opportunities for future research to build a ‘HCI for
Resilience’ (HCI4R) agenda.

INTRODUCTION
Technology design and use has the potential to strengthen community
resilience to disasters by supporting disaster preparation, response, and
recovery activities. Human-computer interaction (HCI) is a field of
computing that addresses the “design, evaluation and implementation of
interactive computing systems for human use and […] the study of major
phenomena surrounding them” (Hewett et al. 1992).

HCI researchers have designed for and examined technology use that
promotes individual and community resilience across a range of domains
and contexts. However, the use of ‘resilience’ as a concept in HCI
research has yet to be systematically examined to identify core activity
areas and opportunities for future research and collaboration.

This poster presents preliminary findings from an unpublished systematic
review that aims to:
1.

2.

3.

Paper provides a definition of resilience
Paper engages with “resilience” at a conceptual level
Resilience features prominently in the method and findings
The term resilience is meaningfully used at least several times (e.g.,
>5)

METHOD
This systematic review has taken the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) approach (Liberati et
al. 2009). 171 Papers were identified from the Association for Computing
Machinery Digital Library (ACM 2022) with “resilience”, “resiliency”, or
“resilient” in the paper title, abstract, or author keywords, and published
in SIGCHI-sponsored venues. Duplicates were removed and results were
excluded that were not research papers (n = 64).

The remaining results were then scored across the following dimensions
(0 = not applicable, 0.5 = somewhat applicable, and 1 = applicable):

Papers that scored <3 were excluded on the basis of relevance (n=76),
leaving a total of 31 papers included in the review.

PRELIMINARY FINDINGS
Crises and Domains Addressed
The surveyed papers were classified according to the main crisis or
domain that they addressed:

Few papers surveyed focused on natural disasters such as storms,
floods, and bushfires etc.
HCI research for resilience frequently addresses interactions between
different kinds of systems (involving people, technologies, and practices)
at varying scales
A number of the HCI studies surveyed have taken a practice-oriented
perspective
Technologies have the potential to both contribute to and undermine
resilience
HCI can offer research approaches that use technology design as a
method for exploring resilience, and create design products with
resilience as the goal.

DISCUSSIONANDCONCLUSIONS

(c) 2022 Copyright retained by the authors.

Resilience Definitions and Concepts
A word cloud (https://www.wordclouds.com) was generated demonstrating
the frequency of resilience-related terms in the surveyed papers (unique
terms were counted once per paper):
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elaboration. Journal of clinical epidemiology, 62, e1-e34.
UNITED NATIONS OFFICE FOR DISASTER RISK REDUCTION. Resilience [Online]. United Nations Office
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Animals
matter
83% of the public will risk their lives to save an animal*

AFAC Large Animal Rescue Operations Guideline ***
This NEW guideline is for Australian and New Zealand fire and emergency service

organisations (ESOs) attending incidents involving large animals and is primarily about the

rescue and relocation of large animals and provides guidance on how to manage the risks

associated with working in close proximity to large animals.

Some ESOs may be concerned about the risk
to their workers when working in close
proximity to large animals**

Some ESOs don't include domestic animals in
their respective legislation and say:
"it's not my problem"

Some ESOs may be concerned about the cost
to build a large animal rescue capability.

AEIMN (ANZ) brings Australian and New
Zealand veterinarians together with
large animal rescue subject matter

experts (SMEs) to develop and promote
best practice rescue techniques.

If our emergency service organisations don’t
rescue domestic animals, members of the
public will put themselves and others at risk
unnecessarily to try to save an animal

*www.bartacic.org/wp-content/uploads/2022/03/NON-NFCC-FRS-Initial-Situational-Awareness-Jim-Green-v5-WEBSITE.docx.pdf
**www.ncbi.nlm.nih.gov/pmc/articles/PMC4323423/
***www.afac.com.au/insight/doctrine/article/current/large-animal-rescue-operations

www.aeimanz.org



Augmented 
Reality with a Head 

Mount Display

MOBILE COMMAND 
CENTRES (MCC)

Refreshed IT communications and 
advanced technology providing 
real-time mission critical data

CELL-ON-WHEELS
Critical radio and internet where 

services have been lost or 
destroyed

VEHICLE-as-a-NODE (VaaN)
Critical voice and data 

communications anywhere 
anytime

MOBILE DATA TERMINALS

providing critical real-time 
information.

TWO-WAY RADIOS
New Wi-Fi, 4G and satellite 

capabilities support the latest 
standards to leverage the 

expanded NSW Public Safety

COMMAND MANAGEMENT 
SYSTEM

Real-time intelligence to 
co-ordinate and collaborate 

incident response

PAGERS
New integrated paging devices 

allowing incident calls to be 
received over both the paging and 

mobile phone network

REMOTELY PILOTED 
AIRCRAFT SYSTEM (RPAS)
Live streaming aerial camera with 

sensor technologies providing 
safer situational surveillance

VEHICLE TELEMETRY
Advanced telemetry sees new-age 
Automatic Vehicle Location (AVL) 

Personal Area Network.
Integrated computing 

and radio

Glove interface, zero-
touch user interface

CONNECTED FIREFIGHTER
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information and communications technologies to 

so they can operate at their best in protecting the 
irreplaceable.

FUTURE STATE

SAFER CONNECTED AWARE
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TAKING TO THE SKIES:TAKING TO THE SKIES:
the role of Remote Piloted the role of Remote Piloted 
Aircraft Systems (RPAS) Aircraft Systems (RPAS) 
in NSW State Emergency in NSW State Emergency 
Service in collaboration  Service in collaboration 
with Surf Life Saving NSWwith Surf Life Saving NSW

AUSTRALIAN

UAV SERVICE

Peter Verwey
NSW SES - Coordinator Planning – Geospatial Intelligence
Peter.Verwey2@ses.nsw.gov.au

Paul Hardy
SLS NSW – Australian UAV Service Manager & Chief Remote Pilot 

AFAC22 Taking To The Skies poster.indd   1AFAC22 Taking To The Skies poster.indd   1 14/07/2022   5:33:23 PM14/07/2022   5:33:23 PM



FRNSW HEALTH CHECK PROGRAM
SUPPORTING FIREFIGHTERS 
DURING SAFETY-CRITICAL WORK

BACKGROUND:
Since 2001, seven out of ten 
deaths of our on-duty firefighters 
related to cardiac episodes. The 
challenge for Fire and Rescue 
NSW (FRNSW) is how to 
manage the health of firefighters 
who respond to events in 
environments that are likely 
to increase their physiological 
demands. Sudden cardiac death 
has consistently accounted for 
the largest share of on-duty 
firefighter deaths globally since 
the US-based National Fire 
Protection Association (NFPA) 
began collating statistics in 1977.

THE PROGRAM:
FRNSW’s The Health Check 
Program commenced in 
February 2020 and has seen 
2,802 Firefighters initiated into 
the Program. 

The Health Check focuses on the 
early identification of risk factors 
or conditions which may present 
a risk of sudden incapacity in 
the safety critical firefighting 
environment.

Firefighters are periodically 
initiated into the program 
under an age-based schedule, 
undertaking an ECG, Pathology 
and initial consultation with their 
Nominated Medical Practitioner 
(GP) where they complete a 
Heath Check Report. 

The results and reports are 
reviewed by Independent 
Occupational Physicians (IOPs) 
who have expertise in assessing 
medical risk in the context of 
safety critical work.

Monash University have been 
engaged to independently 
deidentify, aggregate and 
analyse all available Health 
Check data. This analysis will 
guide the development and 
implementation health promotion 
and support programs 
for our firefighters into 
the future.

Category One: Fit to perform the firefighters ordinary duties without any requirements or restrictions.

Category Two: Fit to perform the firefighters ordinary duties with specified requirements or restrictions.

Category Three: Temporarily unfit to perform the firefighters ordinary duties but fit to perform alternative duties, either with or without specified 
requirements or restrictions.

Category Four: Temporarily unfit to perform any FRNSW duties.

Category Five: Permanently unfit to perform the firefighters ordinary duties. 

DETERMINATIONS
The IOPs to date have provided 1,116 health check determinations, 
allowing firefighters and FRNSW to work together to manage risk.

Fit to perform the 
firefighter’s ordinary 
duties without any 

requirements or 
restrictions.

Health and Safety 
notify firefighter 
and line manager 
of Health Check 

outcome.

Health and Safety to review with line manager and firefighter.

IOP determination of firefighter fitness for duty forwarded to FRNSW and firefighter.

The IOP will only share information with FRNSW that they deem necessary for the safe management 
of the firefighter.

IS THE FIREFIGHTER DUE FOR A HEALTH CHECK?

IOP reviews paperwork and 
determines firefighter’s fitness.

Firefighter books appointment with 
Nominated Medical Practitioner 

(NMP).

FRNSW informs Independent 
Occupational Physician (IOP).

Firefighter provided with information 
and instructions via @fire.nsw.gov.au 

email and by post.

NMP forwards Health Check report 
and test results to IOP and to 

firefighter.

Firefighter attends pathology clinic 
of their choice for blood test and 

ECG.

Fit to perform the 
firefighter’s ordinary 
duties with specified 

requirements or 
restrictions.

Temporarily unfit 
to perform the 

firefighter’s ordinary 
duties but fit to 

perform alternative 
duties, either with 

or without specified 
requirements or 

restrictions.

Temporarily unfit to 
perform any FRNSW 

duties.

Permanently unfit 
to perform the 

firefighter’s ordinary 
duties.

Firefighter attends 
appointment with 

NMP, who performs 
a standardised 

medical examination.
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The Roots of Resilience

Federal, Commonwealth & Corporate Rules,
Instruments &  Influences

State & Territory Governments
               and Agencies

All Emergency Service Organisations 

Volunteers and Paid Staff

Civil Society

Industry

Small 
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Individuals

Social Group
Professional    Bodies

Openness
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Culture

Identity

Equity
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Tolerance

Climate Change

Tra

nsparency

Integrity

Learning & Adapting

Global,

Em
pathy

Resilience for all levels of society essentially means learning and adapting while maintaining cohesive positive values. Shared values create the 
social algorithms that drive the systems for prevention, response, recovery and repair. Emergency services such as the SES cannot reasonably 
provide the full range of human and physical resources in the face of rapid and unpredictable climate change. Combining formal and sponta-
neous self-organisation of civil society as seen in events such as the Brisbane and Lismore floods amplifies emergency efforts. This requires in 
effect a community 'Take 5' approach that includes:

   attention and support for spontaneous recovery networks
   greater collaboration and public conversations
   simplification of internal communication systems and social media
   fresh approaches to recruitment and participation to attract, skill up and retain a younger generation

The graphic represents how formal hierarchical structures interact with more fluid social and professional networks. The roots indicate 
underlying values that drive the systems at all levels.

Dr Karin Geiselhart is a volunteer with the Moruya Unit and with a research background in complex adaptive human systems.
 



Unleash 
the 
power of 
creativity

We are the lead agency linking the 
creative sector with communities  
and disaster management, helping 
people grow and connect through  
the disaster experience. 

Culture and the arts have  
the power to:

 Connect communities

 Give voice to experience

 Create inclusive spaces

 Make sense of the unimaginable

 Generate new thinking

Creative Recovery Network acknowledge and pays 

respects to the First Nations peoples of Australia from 

the past, present and into the future. Recognising the 

right for Aboriginal and Torres Strait Islander peoples 

to have a voice within the journey of healing through a 

creative recovery model, we strive to listen, connect and 

advocate for a First Nations perspective to be embedded 

throughout the arts and disaster management.

We can work with you 
to enhance your disaster 
management planning through:

We share case studies, research and a podcast 
series about how arts-based programs are 
supporting and strengthening communities. 

Sharing stories that 
demonstrate the value 
of the arts

Our Creative Recovery Handbook is the first of its kind in 
Australia, designed to share practical advice, tools and 
templates for incorporating creative practices into your work.

Embedding the arts and 
culture in your disaster 
management planning

We deliver in-room and online training for communities 
to strengthen their recovery capability through 
participatory, people-centred programs.

Building community 
capacity through arts-led 
training programs

creativerecovery.net.au



Lost In Translation 
Radical and Feminist Knowledge in International Disaster gst Knowledge in Int

Legal Discourse
Louise Baumann, JC Gaillard, Waipapa Taumata Rau/The University of Auckland, Aotearoa NZ         

Loïc Le Dé, Auckland University of Technology, Aotearoa NZ

A Radical and Feminist Approach to Disasters and Disaster Risk Reduction
Radical and feminist disaster scholars have long shown the socio-political origin of disasters and the fact that if some people tend to be disproportionately affected by disasters, it is largely
due to existing unequal power relations (Wisner et al., 2004; Yadav et al., 2021). For them, reducing disaster risk thoroughly would require adopting an ‘integrative process’ (Gaillard &
Mercer, 2013) and addressing the root causes of vulnerability and risk (Wisner et al., 2004; Yadav et al., 2021). This research intends to retrace how this radical and feminist disaster
knowledge has progressively entered the international disaster legal discourse by conducting a textual analysis of the three main international frameworks for disaster risk reduction (DRR)
over the past 30 years. Although findings reveal an increasing use of some key terms over time, it also demonstrates how this mainstreaming process has been slightly altered, resulting in
the preservation of some of the root causes of vulnerability and risk and in the creation of new risk. The study suggests that adopting a feminist approach sensitive to the intersectional
and structural dimension of vulnerability might give disaster legal scholars and practitioners an opportunity to develop a more holistic and sustainable approach to DRR.

… So what would a feminist approach to disaster law look like?  
This is the topic of my PhD research. 
Follow-me to know more. 

LOUISE BAUMANN
@Lo_Baumann
lbau924@aucklanduni.ac.nz

?  
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Creation of Disaster Risk

Reproduction of simplistic 
and stereotypical 

representation of the world

Inadequate and sometimes 
discriminatory DRR policies 

and practices

Lack of transformative 
change and preservation of 
some of the root causes of 

vulnerability and risk

Gender 

Dis-
ability

Race

Class

Figure 3: Intersectionality. Source: Adapted from 
Crenshaw’s concept (1989)

Figure 4: Evolution of the use of some key terms in International Frameworks for DRR. 
Source: Author’s own
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Disaster 
Risk 

Creation

Intersectionality (Crenshaw, 1989)

in

Role of some international regulations in  
disaster risk creation

Existence of people with diverse SOGIESC
Gender is used to refer to ‘cisgender women’ – cismen 
and trans, nonbinary, queer, and other nonconforming 

gender identities are implicitly excluded from the 
conversation (Rushton et al., 2019). 

Perception of local communities as 
partners with relevant expertise for DRR
Local communities are treated as “aid recipients” to 
whom tailored risk information must be transmitted 

instead of being truly valued as partners with their own 
expertise and relevant beliefs (Tozier de la Poterie & 

Baudoin 2015).

Loss of some Key ElementsRadical and Feminist 
Disaster Knowledge

International Legal 
Frameworks for DRR

Importance of local knowledge and 
capacities 

Unequal experience of disasters and 
vulnerability The fact that each person’s 

individual experience of  
disasters is shaped by a 
number of intersecting 
power dynamics and 
socio-economic factors is 
eluded (Ryder, 2017).

Political, structural and social 
dimension of disasters

Key terms: Vulnerability, 
Underlying Risk Factors, 

Disaster Risk Creation. 

Key terms: Inclusion, gender, women, people with 
diverse sexual orientation, gender identity and 

expression, and sexual characteristics (SOGIESC), 
age, children, elderly, disability, people with 
disabilities, race, ethnicity, racial minorities, 

indigenous peoples, migrants, displaced people, 
class, poor people, intersectionality.

THE PROGRESSION OF VULNERABILITY

Root Causes
Dynamic 
Pressures

Unsafe 
Conditions Hazards

Figure 1: The Pressure and Release Framework. 
Source: Adapted from Blaikie et al. (2004).

Increasing use of some key radical and 
feminist terms and concepts over time… 
The textual analysis of the Yokohama Strategy 1994,
The Hyogo Framework 2005–2015 and The Sendai 
Framework 2015–2030 reveals an increasing use of 
some key feminist and radical terms over time (see 

Figure 4). 

… but some missing elements
While this could be interpreted as an illustration of 

‘successful’ incorporation of feminist and radical 
disaster knowledge within the international disaster 
legal discourse, the fact that some key elements are 

missing highlights some of the limits of this 
mainstreaming process. 

The focus on domestic DRR measures and ‘cooperation’ 
tends to ignore the way in which some non-disaster 
specific international regulations (e.g. international 

investment law) might undermine DRR by transmitting 
and perpetuating historical inequalities and supporting 
the creation of disaster risk (Aronsson-Storrier, 2020).

Disasters are not ‘natural’ and largely result from 
unequal distribution of power and resources 

worldwide (Wisner et al., 2004).

Everyone possesses a unique 
set of knowledge, skills and 
resources which are key to 
prepare, cope and recover 
from disasters (Twigg, 2004).

Key terms: Participation, local knowledge, capacity.
Figure 2: An integrated framework for 

DRR (Gaillard & Mercer, 2013)

DISASTER 
RISK

People already marginalised and exposed to 
structural violence and harm in ‘everyday times’ 

are more likely to suffer the most and recover less 
easily from a disaster (David & Enarson, 2012; 

Yadav et al., 2021).  



INFORM & INVOLVE COLLABORATE BUILD & SHARE

Blueprint Building Blocks

Place Typologies
The world we live in

Communities
Who leads and lives the 

change

Coast

Alpine

Tablelands 

Systems
The way we live

Themes

• Built from / aligned to
draft CSP

• Form the overall
‘journeys’ the Blueprint
supports

• Based on resilience
need, relevant system
& desired
path/outcome

• Will represent change
impact pathways, link
with RAPTA

• TBD via engagement

• Aligns to proposed State 
Resilience Strategy 
categories for 
consistency in 
communication and 
policy/funding alignment

•

• Provides consistent
cross-jurisdiction
description of place

• In common use
already in the region –
e.g. ERA work

• Mechanism to discuss
hazards & risk

• Test via engagement –
may include key
communities of focus

• Refer to / use AIDR
Community Engagement
Handbook

Individual, 
family/household, 

neighbour, communities 
of place / necessity 

TBD
People  & 

communities

Natural environment

Built environment & 
infrastructure

Economic environment

Leadership & strategy

Enablers & Partners
The facilitators of the 

journey

• Test via engagement –
may include key
subsectors like agriculture
or tourism

• Refer to / use AIDR
Community Engagement
Handbook

Local government, JO, 
state government, 

business, not-for-profit, 
finance/insurance   

THEMES

Walking with councils and community 
on our resilience journeys



New Fire Weather Districts 
for a safer Western Australia
Background
Fire Weather Districts (FWD) communicate 
fire danger ratings (FDR) and fire weather 
triggers for communities. In Western Australia, 
many districts, particularly large ones, require 
accurate representation of fire danger to 
reduce over warning and confusion to the 
public. Impact to industry, agriculture and 
agencies subject to regulations linked to 
ratings thresholds, must also be considered.

The new Australian Fire Danger Rating System 
(AFDRS) presented the opportunity to review 
and update the districts for WA. The review 
assessed the effectiveness of current districts 
with detailed research and analyses undertaken 
for scientific justification of new boundaries.

Methodology
Analysis and alignment of AFDRS fuel types, terrain, climate influence, 
population and communities formed the basis of the final boundaries. Attempts 
were made to follow administrative boundaries, to align FDR and Total Fire Ban 
messaging in the regions. During the analysis process, the importance of having 
review principles became clear, so that consistent and fair methodology was 
applied across the state. 

On some occasions, requests for certain boundary alignments from the 
regions or local governments were supported, where science and systems 
supported those boundaries. Significant negotiation between DFES and 
local governments was undertaken to ensure objectives were met.

Objective
To create new districts with accurate 
representation of fire danger; to better protect 
the community and industry, and provide clear 
messaging regarding fire danger to the public.

The challenge
The size of WA presented a unique problem 
not likely to be experienced by other states, 
requiring analysis for, and engagement with 139 
local governments, 47 FWDs and 9 Emergency 
Management regions. WA has two fire seasons, 
multiple climate zones, and significant 
variation in vegetation types across the state.

Aligning with AFDRS 
Fuel Types and Fire 
Behaviour Models
Primary and secondary vegetation 
types in the new AFDRS will have a 
significant impact on fire danger ratings.  

Boundaries for the new districts took 
into consideration vegetation and soil 
differences. In WA, one of seven 
different fire behaviour models 
is applied to each AFDRS fuel 
type, of which WA has 57. With 
alignment of the districts to 
predominant vegetation types, the 
fire danger for that community 
is more accurately represented. 

Contact: Natalie Lyons, Bushfire Data Systems Coordinator, Department of Fire and Emergency Services WA

Email: Natalie.Lyons@dfes.wa.gov.au  |  Phone: 0447 008 427

37 districts -> 

47 districts

139 local governments 47 Fire Weather Districts 9 Emergency Management regions

GEOGRAPHE

Grassland

Barley crop (Grassland Model). Photo: Natalie Lyons.  |  Jarrah Forest WA South West (Forest Model). Photo: Dr Shaun Malloy.

BROCKMAN

Forest

Population
Large districts with large population centres 
or significant industry were reduced in 
size to improve fire danger communication. 
Transient areas with large itinerant holiday 
making populations such as South West 
WA were considered in the creation of new 
districts, particularly those areas with 
higher risk such as the new Capes district. 

Population

Fire Danger Frequency
CATASTROPHIC EXTREME

VERY HIGHSEVERE

Outcomes 
Through extensive collaboration, 
additional districts were identified 
and multiple districts had 
boundary realignments based on a 
combination of empirical and local 
knowledge, which will result in better 
representation of fire danger in these 
districts. The new districts will be in 
use from 1 September 2022.

Scan to view 
WA’s new 
Fire Weather 
Districts



System changes to support community 
leadership and action

Community knowledge, skills and lived experience are a highly valuable but largely under-utilised resource for building disaster resilient Australian 

communities. This includes Australia’s First Nations peoples whose understanding of Country dates back tens of thousands of years. The experiences 

priorities. This research offers an evidence-based action plan for putting communities in the lead for their disaster resilience.

This work has been led by Monash University’s Fire to Flourish program, bringing together insights from evidence reviews and two online workshops 

with 60 representatives from disaster affected communities, local councils and other government agencies and non-government organisations (NGOs).

"Community voices will only be heard 
when we start and finish with a co-
design process that values all voices and 
acknowledges community contributions"   
(Workshop: Local Government Rep)

“...the need for a network among 
communities is just not given enough 
emphasis, there are so many things 
happening in different communities. The 
ability to link up, share ideas, even share 
resources, especially for the remote 
communities, that may not have as 
much resources, just being part of the 
that larger group can be so helpful and 
resourceful for communities”   
(Workshop: NGO Rep)

"It isn't about "community voices being 
heard". It's about at-risk communities 
being respected and trusted to 
collaborate in the process and for 
agencies to modify their processes 
and expectations to enable community 
participation.”  
(Workshop: Community Rep)

Create pathways for direct 
government investment in 
local community capability 
for community-led disaster 
risk reduction and resilience 
planning and action.

Invest in an innovation 
platform that facilitates 
rapid learning, co-design 
and scaling of promising 
community-led disaster risk 
reduction and resilience 
models, methods and tools.

Support a national 
community network as 
critical social infrastructure 
for strengthening the 
resilience capacities of 
Australian communities.

Coordinate and streamline 
information flow across 
governments and agencies at 
local, state and national scales, 
including a ‘one-stop-shop’ 
for information on support 
services and local initiatives.

Formalise inclusive 
community partnerships 
and involvement in disaster 
risk reduction and resilience 
policy and programs.

Formalise Caring for Country 
as an holistic resilience 
building practice across 
Australia.

Our system change recommendations to support community 
leadership and action for disaster resilience

For the full report or more information web: firetoflourish.monash email: adriana.keating@monash.edu 

Fire to Flourish is led by Monash University, with Paul Ramsay Foundation and The Australian Centre for Social Innovation as foundation partners. 

Cornerstone philanthropic funding is provided by Paul Ramsay Foundation and Metal Manufactures Pty Ltd.



creativerecovery.net.au

The National Taskforce for Creative Recovery is a cross-industry collaboration bringing  

together key influencers in disaster management, mental health, government and the 

arts to forge pathways for new thinking in response to the unprecedented challenges 

being faced by communities.

We call on all levels of government and response and recovery organisations  

to prioritise support for communities to embed culture and the arts into disaster 

management planning.

When we harness the power of creativity in each phase of the  

disaster management cycle we: 

Read the list of 
recommendations from 
the National Taskforce for 
Creative Recovery and sign 
up to receive the Creative 
Recovery Handbook. 

Respond & Care
•   Create safe and inclusive spaces that cushion the impact of 

trauma and upheaval during a disaster

•   Mitigate the shocks and strains of disaster impact by 

providing ways to express the unimaginable

Prepare & Imagine
•   Add value to existing community preparedness activities, 

deepening a relational, people-centred approach to community 

management

•  Ensure layered and equitable engagement 

•   Activate civic participation that builds community networks and 

fosters intergenerational connections

•  Bring new perspectives to problem solving and future thinking

Recover & Adapt
•   Support wellbeing and identity through creative, participatory 

practices that bring community members together

•   Reduce isolation among marginalised communities and 

individuals 

•   Strengthen a sense of belonging to community and 

environmental landscape

•   Develop place-making opportunities that promote happiness, 

wellbeing and inspiration for a hopeful future

Strengthening  
disaster management  
through creativity



BUILDING IMPORTANCE LEVEL
The missing link in fire safety documentation

Time and time again, building industry
practitioners involved with fire safety, encounter
shortcomings in the as-built environment. This is
nothing new or unknown. 
    Sometimes these shortcomings are identified
in the process of regular building maintenance or
upkeep of essential safety measures (ESMs),
sometimes it is due to other circumstances as
e.g. renovations, extensions, or rectification work
due to identified defects.

For building practitioners then, faced with the
problem of having to identify defects and
shortcomings, the constant issue is trying to
identify what constitutes reasonable rectification
work. 
    This is not aimed at trying to establish or offer
an opinion on what should constitute compliance,
or ‘not-compliant-but-acceptable’ level of fire
safety. Instead, the difficulty is often to establish
what the basic benchmarks are.

The fundamental parameters that strangely
enough often go undocumented are:
• Which is the governing version of NCC/BCA     
   applied to the construction?
• Which are the relevant Australian Standards    
   adopted for the building?

All buildings are, in accordance with the Building Code of
Australia, assigned an importance level: buildings of little to
no consequence in the event of loss or failure are afforded an
importance level of 1; buildings designed to contain a large
number of people level 3; buildings essential to post-disaster
recovery level 4. The rest, the majority of the average
building stock, would be afforded an importance level of 2.
   The interesting thing is that building importance level only
carries through in relation to structural design requirements.
It does not carry through to the fire safety requirements for
the building.

Importance 
Levels 03 & 04

This category includes most hospitals, infrastructure,
dangerous goods and hazardous processing facilities, as well
as some government and legislative buildings. 
    A stakeholder discussion should also be held in relation to
buildings and structures relating to security, safety, and
emergency services such as military, law enforcement,
rescue and emergency services and associated stores or
shelters.
   There is no one, clear-cut number threshold for 'a large
number of people', but the Guide implies that stakeholder
conversations should start taking place somewhere between
250 (schools) and 300 (assembly), to 5000 (any occupancy).
Power, water, and public utilities buildings often fall into this
category, as do jails and detention facilities.

"It's been designed to Deemed-to-Satisfy". But what does that mean,
when the governing BCA isn't identified? When the referenced Standards
applicable aren't listed? When the if-X-then-Y compliance choices made
during design and construction are not documented? Where are the
compartmentation lines? What active systems should have been installed?
What is their maintenance regime? What is the egress philosophy? What is
the cause-and-effect and how should the alarm annunciation work? How is
the FIP to be programmed? 
    Remember, the answer cannot be  "it's up to the fire engineer to
identify and document in the Fire Engineering Report", because there is no
regulatory requirement to have a fire engineer engaged. At least not as of
yet.
    So what can be done to change this?
    How can we give these buildings their due?

At a glance, this may not seem like too big of an
issue, but the truth of the matter is significant
personnel hours are being spent on trying to
identify these matters.

"It's DtS"

Examples: South Australian Certificate of Occupancy and Queensland
Certificate of Occupancy (Form 11) - neither of which identify
applicable BCA, Type of Construction, Rise-in-Storeys, effective
height, or relevant Standards.

Pelle Zetterström CPEng NER BSc 
Technical Director RED Fire Engineers

Tie importance level
to fire safety

Don't leave the interpretation of a hospital's or large, mixed-use
building's cause-and-effect and alarm annunciation strategy to the
electrical engineer or systems installer with little or no privy to the design
choices made. 

Essential buildings

• Building classifications
• Required means of egress
• Active and passive fire safety        
   measures
• External wall design and protection
   against external fire spread
• Compartmentation and protection  
   against internal fire spread
• Evacuation philosophy
• Detection and alarm annunciation  
   philosophy
• Narrative of active systems' C&E 
• Required essential services           
   measures and maintenance
• Stakeholder responsibilities           
   (Owner/Occupier/Easements)

There is an easy solution to this: All buildings of Importance Levels 3
or 4 to have a consolidated "Fire Safety Documentation" bundle.

The following is proposed to be
appended to the main FSD report:
• BCA report(s)
• Fire Engineering Report(s)
• Compartmentation drawings
• Cause & Effect schedules/matrices
• Fire services drawings
• Commissioning reports
• ESM schedules
• Owner/occupier/easement            
   responsibility split matrix/schedule
• Relevant permits (OP, CoC, CC)

This Fire Safety Documentation bundle should be prepared by suitably
qualified industry practitioner and include everything that's required to
interpret the building's fire safety strategy, regardless of building
solution (DtS or Performance Solution):

Fire Safety Documentation

Want to discuss this further? Scan the QR code and get in touch



AA STRENGTHS--BASEDD CLIMATEE CHANGEE 
RESOURCEE FOR ANDD BY YOUNGG PEOPLE
Phoebe Quinn1, Dr Katitza Marinkovic1, Prof Dianne Vella-Brodrick1, Assoc/Prof 
Janet Stanley1, Prof Lisa Gibbs1, Dr Karen Block1, Dr Claire Leppold1

1University of Melbourne

For more, scan the 
QR code or head to: 

go.unimelb.edu.au/8oie

The Young People’s Climate Change Capitals project aimed 
to support children and young people to share their 
wisdom and creativity in dealing with climate change. 

Approximately 40 children and young people aged 12-25 in 
Victoria participated in a series of 5 workshops to codesign
a resource along with researchers. Additionally, about 70 
young people had the opportunity to contribute with their 
ideas through a Forum and online. 

The resource highlights the strengths and assets that 
young people have, and how these can be drawn upon 
and developed to help young people navigate the climate 
crisis. 

The project also connected young people and established 
an agenda for future work on this topic.

Social 
superpower
e.g. supporting family 

and friends, 
communicating and 

connecting

Human 
superpower 
e.g. knowledge, skills, 
resilience and self care

Political 
superpower

e.g. advocacy, activism, 
youth-led law suits

Cultural
superpower

e.g. values (e.g. climate 
justice), traditions, creative 

expression

Natural
superpower

e.g. spending time 
outdoors, caring for 
Country, gardening, 

recycling

Built 
superpower

e.g. advocating for 
sustainable buildings at 

school and at home

Financial
superpower 

e.g. shopping sustainably, 
fundraising

‘WHAT ARE YOUR SUPERPOWERS?’ QUIZ
TO HELP CHILDREN AND YOUNG PEOPLE IDENTIFY THEIR STRENGTHS

The young co-designers expressed that the resource should be:
• Empowering: making young people feel capable of making 

a difference by helping them identify their strengths,
• Inclusive of young people with diverse backgrounds and 

experiences,
• Sustainable through a digital format,
• Participatory: developed with meaningful input from young 

people,
• Transparent about funding and where the resource comes 

from,
• Engaging with clear language, appealing artwork, and 

interactive elements, and
• Youth-focused: tailored to young people and reflecting 

their experiences.

THE ONLINE RESOURCE INCLUDES:

ACTIVITIES, TIPS, LINKS AND STORIES 
TO HELP CHILDREN AND YOUNG PEOPLE NAVIGATE THREE QUESTIONS:

How do I advocate 
and support 

climate action?How do I deal with 
climate change in 
my everyday life?

How do I learn 
about climate 

change? 

THE PROCESS DESIGN PRINCIPLES



                                                                                                                                                                                                                                                                    

School-basedd Emergencyy Servicess – AA modell forr   
educatingg studentss aboutt Bushfiree Awareness,,    
VVolunteerismm andd Resilience. 
 Andreaa Vis1 andd Davidd Wilson22  
1 Gingin District High School, 2 Shire of Gingin and DFES WA

E:: Andrea.Vis@education.wa.edu.au

Whatt wee do:: 

Our Year 10 Students complete our ‘Emergency Services – Bush Fire-fighting’ program as one of their elective sub-
jects. By completing the course, devloped by DFES (Bushfire Awareness and Fire-fighting Skills) - the same as any 
adult volunteer would need to be complete before becoming an active member of their brigade, they are ready to 
join their local brigade as an active member when they finish Year 10. 

Ourr storyy soo far.... 
At the beginning of 2020, the School had experienced its own fire, destroying nearly 25% of the School in September 2019, Woodridge was 
threatened by a massive bushfire in December 2019 that started in Wanneroo and moved quickly north, and, Australia had been devastated by 
the bushfires that encompassed the East Coast over the summer of 2019/2020. 

Bushfiree awarenesss andd resiliencee wass aa paramountt concernn forr everyonee inn ourr communityy andd 
onlyy reinforcedd whatt wee hopedd too achievee byy providingg thiss coursee forr ourr Yearr 100 students..  

Didd anyy studentss joinn Firee Brigadess oncee theyy finished?? 

One of the advantages of living in the same community as your school is being able to see the results of the School’s initiatives and everyone’s 
hard work over the years. Nearly 50% of staff live in the Shire and got to see this marvelous result. At least 6 students from the 14 that complet-
ed this course in 2020 have gone on to join their local fire-brigades and have been out to fires - the Red Gully and Wooroloo fires at the begin-
ning of 2021 for example, as well as others, as active fire-fighters. 

Furthermore, their knowledge, understanding and practical skills as new recruits has been commended by many experienced firefighters in other brigades. 



Assisting NSW Police with real-time land search Assisting NSW Police with real-time land search 
intelligence using NSW State Emergency intelligence using NSW State Emergency 

Service Land Search appsService Land Search apps

NSW Police is the combat agency for search and rescue 
in NSW. They are assisted in land search by members of 
other emergency agencies including NSW State Emergency 
Service.

Police Search Commanders use a MapInfo based solution 
called PolSAR to plan and manage their search operations. 

communications, mobile phone and in-person, as teams 

stage.

NSW SES uses Esri software 
and tools, including ArcGIS Pro, 
ArcGIS Field Maps, ArcGIS 
QuickCapture, custom web 
apps and dashboards.

Using ArcGIS QuickCapture 
team members can send photos 
of found items of interest and 
track conditions.  They can also 
record their search progress by 
tracking the path travelled by 
foot, vehicle or air. 

The data is uploaded regularly 
when in mobile reception and 
cached on the device when no 
signal is available.

Peter Verwey Peter Verwey
NSW SES - Coordinator Planning – Geospatial IntelligenceNSW SES - Coordinator Planning – Geospatial Intelligence

Peter.Verwey2@ses.nsw.gov.auPeter.Verwey2@ses.nsw.gov.au

A NSW SES LAND SEARCH SOLUTION BASED ON ESRI TOOLS HAS BEEN DEVELOPED THAT ALLOWS FIELD 
TEAMS TO SEND NEAR REAL-TIME SEARCH INTELLIGENCE BACK TO THE SEARCH FIELD HEADQUARTERS 
AND TO OTHER REMOTE USERS. 
This solution is designed to contribute to information in PolSAR, which remains the primary search software solution.

Copyright Eliot Cohen - Zeitgeist Photographyemail: eliot@zeitgeist.

The second tool in this solution uses an 
ArcGIS web app that allows creation and 
editing of basic search planning tools. 

These features can then be pushed into 

map.

dashboard, which clearly displays search 

one product.
ArcGIS QuickCapture, runs on a tablet or phone

Copyright BSAR (Bush Search and Rescue Unit) Operation Sutherland Field HQ, Kosciusko National Park
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Building service provider capability in Person-Centred Emergency
Preparedness: A Training Evaluation

M. Villeneuve, P. Subramaniam, J. Chang

About the Training Program
Design & Development

Co-developed with people with disability, services, government and emergency personnel. Pilot-tested
through a series of workshops and online forums. Now, packaged as a self-paced, online short course
delivered through the University of Sydney Centre for Continuing Education.
The short-course consists of 6 modules (Introduction to disability, disasters and P-CEP, one module for
each of the four P-CEP steps, and a final Implementation module), and two opportunities to meet online,
providing opportunities to learn from, with, and about the roles of other stakeholders in P-CEP and
inclusive disaster risk reduction practices.

Reach  
The P-CEP Education Program targets the
following stakeholder groups:

Impact & Evaluation

What factors support or constrain P-CEP
implementation in practice
How are these factors managed?
What is the impact of the P-CEP program?

By evaluating the P-CEP Education Program we
want to understand:
1.

2.
3.

“I really enjoyed the
training. I feel confident

in using the resources
especially the capability

wheel when working
with clients in the

future.”

Community, health and disability service
providers;
Disability advocates;
Emergency services staff and volunteers,
and;
Council community engagement and
emergency management staff, community
resilience and disaster recovery workers

“Really raised awareness about the stages
to be prepared, the capability wheel really
made me think about the different parts

of my life and the people I provide services
to. Great ideas for promotion of the PCEP
program and how we can incorporate this

into our services already provided"

"The amount of information provided was amazing and
the way the course was set up for online work was very
suitable for my current workload – the ability to do it
at my own pace and time was great. As someone who
mainly works with people who are vulnerable or older
but not necessarily in the disability community I can
see where this can fit right into my current program"

Participants of the P-CEP Education Program have consistently reported high levels of satisfaction with the
program, as well as the intent to transfer learning into practice.

Past learners have said:

Live-Online Participant  Short-Course  Participant  Face to Face Participant  



AFAC as NAFC

management in Australia.

Commonwealth Funding

nafc.org.au +61 3 9418 5200 info@nafc.com.au

NAFC Strategic Framework

NAFC’s national fleet*

*stay tuned for the new, total and to scale fleet poster 

states and territories are responsible forNAFC is responsible for



 Get in touch

Australia’s newest 
fire spread simulator

SPARK
Operational

Featuring

Systems

API

Fire intensity mapping Isochrones and BOM gridded forecast 

Image: Country Fire Authority

Spread models and contours



Australian 
Emergency 
Management 
Arrangements  

Emergency 
Planning

Lessons 
Management

Managing Exercises Managing the 
Floodplain

National 
Emergency Risks 
Assessment 
Guidelines 
(NERAG)

Safe and Healthy 
Crowded Places

Public 
Information 
and Warnings

Tsunami 
Emergency 
Planning in 
Australia

Evacuation 
Planning

Health and 
Disaster 
Management

Flood Emergency 
Planning for 
Disaster Resilience

Incident 
Management

Land Use 
Planning for 
Disaster Resilient 
Communities

Community 
Engagement for 
Disaster Resilience

Communities 
Responding to 
Disasters: Planning 
for Spontaneous 
Volunteers

Community 
Recovery

Disaster 
Resilience 
Education for 
Young People

Australian 
Disaster 
Resilience 
Glossary

Systemic 
Disaster Risk

KNOWLEDGE.AIDR.ORG.AU/HANDBOOKS

The Australian Disaster Resilience Handbook Collection supports the implementation of the National 
Disaster Risk Reduction Framework by providing national principles and guidance to strengthen the 

resilience of Australian communities to disaster. 

The Handbook Collection: 
•

and freely available source of 
knowledge about disaster risk 

in Australia 
•

• highlights and promotes the 

disaster resilience in Australia 
• builds interoperability between 

use of a common language and 

principles. 

Australian Disaster Resilience 
Handbook Collection

View the 
collection online

knowledge.aidr.org.au/handbooks

National Recovery and Resilience Agency



SCHOOLS.AIDR.ORG.AU 

Disaster Resilient Australia 
New Zealand School Education 
Network (DRANZSEN)

•

•

•

•

•

Naming Australia’s Large Air Tanker

National Recovery and Resilience Agency

Education for Young People
Disaster resilience education: empowering young people to act

The Australian Institute for Disaster Resilience 

(AIDR) promotes the development of disaster 

resilience education (DRE) as a vital component in 

children and young people’s learning. 

AIDR’s Education for Young People program 

provides strategic support for stakeholders from 

the education sector, emergency services, and 

youth-focused organisations and facilitates 

networks and professional learning and is informed 

by the Sendai Framework for Disaster Risk 
Reduction, the Comprehensive School Safety 
Framework, and Australia’s National Strategy for 
Disaster Resilience.

Young people have an important role to play in 

raising awareness of the ongoing risk of disaster 

and working to build safer, stronger communities.

DRE equips young Australians with the skills, 

knowledge, and confidence to take protective 

action before, during, and after an emergency 

or disaster. DRE promotes a vision of young 

Australians who are agents of change enabled 

to participate as active members in skilled and 

resilient communities, working to reduce the risk of 

disaster.

Disaster Resilience Education 

Video Case Studies

Scan the code or head to YouTube and search “AIDR Harkaway Primary School”
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