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Definitions
Climate change: A change in the state of the climate
that can be identified by changes in the mean and / or
the variability of its properties, and that persists for an
extended period, typically decades or longer. Climate
change may be due to natural internal processes or
external forcing, or to persistent anthropogenic changes
in the composition of the atmosphere or in land use.

natural systems, it is the process of adjustment to actual
climate and its effects. Human intervention may facilitate
adjustment to expected climate.
Resilience: The ability of a system and its component
parts to anticipate, absorb, accommodate or recover from
the effects of a hazardous event in a timely and efficient
manner, including ensuring the preservation, restoration,
or improvement of its essential basic structures and
functions.
Transformation: The altering of fundamental attributes
of a system, including value systems, regulatory,
legislative or bureaucratic regimes, financial institutions
and technological or biological systems.
All definitions are sourced from the Intergovernmental
Panel on Climate Change (2012).

Climate extreme (extreme weather or climate event):
The occurrence of a value of a weather or climate variable
above (or below) a threshold value near the upper
(or lower) ends of the range of observed values of the
variable. For simplicity, both extreme weather events
and extreme climate events are referred to collectively as
‘climate extremes.’
Exposure: The presence of people, livelihoods,
environmental services and resources, infrastructure or
economic, social or cultural assets in places that could be
adversely affected.
Vulnerability: The propensity or predisposition to be
adversely affected.
Disaster: Severe alterations in the normal functioning of a
community or a society due to hazardous physical events
interacting with vulnerable social conditions, and leading
to widespread adverse human, material, economic or
environmental requiring immediate emergency response
to satisfy critical human needs and that may require
external support for recovery.
Disaster risk: The likelihood, over a specified time,
of severe alterations in the normal functioning of a
community or a society due to hazardous physical events
interacting with vulnerable social conditions, leading
to widespread adverse human, material, economic or
environmental effects that require immediate emergency
response to satisfy critical human needs and that may
require external support for recovery.
Disaster risk management: Processes for designing,
implementing and evaluating strategies, policies and
measures to improve the understanding of disaster risk,
foster disaster risk reduction and transfer and promote
continuous improvement in disaster preparedness,
response and recovery practices, with the explicit
purpose of increasing human security, well-being, quality
of life, resilience and sustainable development.
Adaptation: In human systems, the process of
adjustment to actual or expected climate and its effects
to moderate harm or exploit beneficial opportunities. In
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1. Summary
The increasing frequency and severity of extreme weather
events – e.g. prolonged heatwaves, storm and floods and
increasing bushfire weather – are ongoing concerns for
AFAC and its members.
Addressing climate change risks and impacts remains
an urgent, significant challenge for the emergency
management sector (hereinafter referred to as the ‘EM
sector’) despite concerted effort from various agencies.
Member agencies are already feeling the impacts
of climate change and experiencing first-hand how
communities are being affected. AFAC and its members
are well placed to champion these issues, and work
collaboratively to address them.
At the request of AFAC Council, this discussion explores
the current situation for fire and emergency services in
Australia and New Zealand regarding climate change
adaptation and mitigation, and draws from Australasian
and international research and experience. This
discussion was developed by the newly formed Climate
Change Working Group; comprised of expert practitioners
from emergency service agencies, the Bushfire & Natural
Hazards Cooperative Research Centre (BNHCRC) and
other researchers. Key risks and priorities for action were
identified.
Risks and impacts of climate change facing the EM sector
include:
• an increase in the frequency, severity and complexity
of extreme weather and cascading events,
intersecting with other stressors that require joint
agency planning and interoperability;
•

implications for security and stability;

•

an increase in exposure and vulnerabilities of
communities to disasters and amplifications of other
stressors and shocks;

•

an increasing of the economic cost of disasters,
further stretching the resourcing of emergency
services;

•

an increase of health and safety risks for staff and
volunteers, including fatigue and mental health;

•

sustained consequences of ecosystem changes,
including impacts on effectiveness of risk mitigation
activities;

•

supply chain vulnerabilities for the sector;

•

an increased expectation across private and public
sectors that emergency services have regard for and
consider climate change risk across operations and
service delivery;

•

an increase in liability exposures for emergency
services and impacts of insurance sector changes;

•

changes in the financing of projects and critical
infrastructure;

•

failure of building codes and land use planning to
adequately adapt; and

•

an ineffective transition to low emissions
technologies.

Priorities for the EM sector include:
•

emergency services’ championing of climate change
adaptation and mitigation responses, and integrating
them into EM planning;

•

supporting the development of a nationally
collaborative strategic implementation plan for
climate change and the EM sector;

•

investing further in climate change research that is
specific to the EM sector;

•

integrating climate change work items into AFAC’s
Collaboration Model;

•

seeking innovative opportunities through ethical
collaborative procurement;

•

communicating and influencing climate change
considerations, both within and beyond the EM sector;
and

•

integrating climate change adaptation and mitigation
responses into policy and practice; and

•

assessing the adequacy of current policies and
practice in relation to adaptation and mitigation.

The scope and complexity of climate change demands
a collaborative, sector-wide commitment in Australia
and New Zealand so fire and emergency services remain
effective, flexible and adaptable. Collaboration leads to
better outcomes for AFAC members, our stakeholders and
the communities we support.
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2. Purpose
This discussion includes current and potential
implications of climate change for the EM sector, and
suggests ways to support climate change adaptation
and reduce the sector’s contribution to it. The risks and
impacts of climate change to communities is locally
specific, highly diverse and is difficult to predict. AFAC
acknowledges that the risks and impacts of climate
change on communities are imperative and central to
this discussion. However, defining the risks and flow-on
effects on communities and natural environments is out
of scope.
AFAC acknowledges the relationship between disaster risk
reduction (DRR), sustainable development and climate
change adaptation and mitigation. Climate change
adaptation and DRR are linked to development pathways
of the public and private sectors and communities, and
transforms systems and practices that currently create
and perpetuate disaster risks.
In 2009, AFAC fostered a national discussion on climate
change, resulting in the endorsement of the AFAC
Position, Climate Change and the Emergency Services
Sector 2009. This 2018 discussion informs the review of
the original; exploring the current state of climate change
knowledge and the risks to the EM sector in Australia and
New Zealand. This discussion also provides members with
recommendations and priorities in developing a good
practice model for climate change adaptation.

3. Context
Anthropogenic – caused or influenced by humans
– climate change has largely been viewed as an
environmental problem. However, physical changes to
the environment also create a social problem, as natural,
urban and rural landscapes become transformed and
change how and where we live. The World Economic
Forum’s Global Risk Report 2018 highlights the complexity
of climate change as a stress multiplier: an interconnected
system of environmental and social risk factors, including
water and food crises, public health, migration and
critical infrastructure. Failure to embrace climate change
mitigation and adaptation ranks among the top ten
societal risks for the next decade in terms of likelihood
and impact, as well as extreme weather and natural
disaster preparation.
The characteristics and severity of impact of risks
generated by climate extremes depend not only on their
nature, but also on society exposure and vulnerability.
Disaster risk management and adaptation focuses on
reducing exposure and vulnerability, and increasing
resilience to potential impacts. Adverse impacts are

considered disasters when they produce widespread
damage and cause severe alterations in the normal
functioning of communities or societies. Climate
extremes, exposure and vulnerability are influenced
by a range of factors, including anthropogenic climate
change, natural climate variability and socioeconomic
development (IPCC 2012).
Motivating organisations and governments to enact
climate change mitigation and adaptation relies on
individuals’ success in interpreting and responding to risk
information. However, despite the universality of climate
change, communicating the risk is often emotionally and
politically loaded, uncertain and overwhelming. There
is a clear mandate to invest in education about how
people are currently being affected by climate change, its
potential future risks and the opportunities to confront
and manage them.

Relationship between
adaptation and disaster
risk management
Concepts like hazard, exposure, vulnerability, disaster
risk, adaptive capacity and resilience are familiar terms
for emergency services personnel. However, there is
an accepted understanding that disasters and disaster
risk are influenced not only by physical risk, but also
by the way government systems operate and social
action, inaction and organisation. The changing climate
– affecting ageing populations, work patterns, land
use changes, migration to and from rural areas and
volunteering trends – creates increased challenges in
managing disaster risk (Lavell et al. 2012).
Adaptation to climate change and active disaster risk
management not only modifies the environmental
and human contexts that contribute to climate-related
risk, it supports socio-economic development and
sustainability. Adequate preparedness is a function of this
adaptation (IPCC 2012).

National policy and strategy
Australia and New Zealand are signatories to The Paris
Agreement, a United Nations Framework on Climate
Change (UNFCC) initiative that sets targets to hold
average global temperature increases below 2° C
above pre-industrial levels, and to pursue efforts to
limit temperature increases to 1.5° C. This agreement
recognises that if global efforts to reduce greenhouse gas
emissions are not enacted, then the impacts of climate
change will be significant.
Australia also committed to reporting against The
Sendai Framework for Disaster Risk Reduction (SFDRR),
the principal global framework to guide DRR efforts
across 187 UN member states between 2015–2030.
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(Source: NSW State Emergency Service)

The SFDRR places a strong focus on health, and aims
to achieve substantial reductions in global disaster
mortality, the number of people affected, disaster-related
economic losses, damage to critical infrastructure and
disruption of basic services.
Australia’s National Strategy for Disaster Resilience 2011,
acknowledges that climate change represents ‘a most
fundamental national security challenge’ (COAG, 2011).
The National Bushfire Management Policy also refers to
issues around fire and a changing climate. Further, the
AFAC Strategic Directions 2017-2021 principles highlight
areas that affirm the need for sector-wide commitment on
climate change.
A National Resilience Taskforce has been established
within the Department of Home Affairs to reduce the
impact of natural disasters on Australian communities.
It will lead nation-wide reforms to reduce community
impact and financial burden of disasters.

EM, climate change
adaptation and mitigation
The EM sector has long dealt with the frontline impacts of
climate change. The sector interacts with the real-world
impacts of extreme weather daily, and works closely with
communities to build emergency resilience. The impacts
of a changing climate are increasing in intensity, severity,
frequency and duration: it is recognised that even if
aggressive steps are taken to curb greenhouse gas emissions
over coming years, a proportion of climate change is
effectively ‘locked in’ to the atmosphere. Communities will
continue to evolve, adapt and transform according to their
natural and social makeup, and the external influences and
consequences from climate change.
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4. Risk and
vulnerability
The role of the EM sector is crucial in the reduction of
disaster risk. Accordingly, decision making must be based
on a holistic understanding of disaster risk, and should
consider vulnerability, capacity, exposure of persons
and assets, hazard characteristics and the environment.
The sector should recognise the interactions between
climate and society as the source of climate risk (Jones
et al. 2005). Gaining an understanding of the patterns
and drivers of vulnerability, and how they interact with
climate change, is essential in developing comprehensive
response strategies.
The Centre for International Climate Research (CICERO)
frames climate risk in terms of physical, transitional and
legal risks (Clapp et al. 2017).

Transitional risks and opportunities
Transitional risks stem from a much wider set of changes
in policy, law, markets, technology and prices that
form an agreed transition to a low-carbon economy.
Transitional risks are caused by regulatory, financial and
stakeholder responses to:
•

physical impacts of climate change; and

•

agreed economic transition to a low carbon economy.

Legal risks
Legal risks include the insured liabilities for losses
arising from climate change-related compensation and
actions taken against companies for failing to adapt to
or mitigate against climate change. (Summerhayes 2017).
This discussion uses this framework to highlight some key
climate risks to the EM sector.

Physical risks
Physical risks stem from the direct impact of climate
change on the physical environment, e.g. resource
availability, supply chain disruptions or damage to
assets from severe weather. Climate change patterns
of weather and ocean hazards, including coincident
and cascading events, are major risks for the EM sector
and the communities it serves. Affected ecosystem can
exacerbate physical risks and influence the effectiveness
of risk mitigation activities.

Physical risks
Weather and ocean hazards
The Bureau of Meteorology (BOM) has identified key
weather-related hazards and major climate risks relevant

to members (Dowdy et al. 2018), summarised in six
components:
•

extreme heat – more frequent and intense extreme
heat events throughout Australasia.

•

bushfires – more dangerous bushfire conditions and
increasing fire weather, particularly in southern and
eastern Australia and regions of New Zealand.

•

extreme rainfall and flooding – more intense extreme
rain events in many parts of Australasia, with larger
uncertainties for flood risk.

•

sea level rise and storm surge – levels will continue to
rise throughout Australasia, increasing storm surge
risk.

•

thunderstorms – potential changes to convective
rainfall extremes, with larger uncertainties for
extreme winds, tornados, hail, lightning and cyclones
– fewer but potentially more intense cyclones in some
regions of Australasia.

Figures 1–3 provide examples of climate change driven
trends in weather related hazards. See Dowdy et al. (2018)
for further details.

Consequences of ecosystem changes
A changing climate can result in altered environments
and ecosystem function. In addition to its impact on
biodiversity and environmental values, ecosystem
changes may:
•

influence patterns, locations and extent of natural
hazards;

•

influence the effectiveness of risk mitigation activities;

•

increase the vulnerability of economic, social and
environmental assets due to natural hazards;

•

influence how and where we live, food production,
water security, safety and stability; and

•

influence the exposure and vulnerabilities of
communities and impacts on adaptive capacity.

Impacts on the effectiveness of risk
mitigation activities
Changes to ecosystems and weather patterns can
challenge the sector’s ability to undertake established
disaster mitigation activities, e.g. prescribed burning
requires a specific set of prescriptions within which fuel
reduction burns can be undertaken safely and effectively.
Rising temperatures, increasing fuel availability (through
drying), increasing awareness around smoke issues and
CO2 emissions and less predictable wind conditions
may all contribute to reduced safe planned burning
opportunities. This has consequences for the long-term
management of bushfire risk (Clarke 2015). Resourcing
pressure, due to increases in frequency and intensity of
natural hazards, may act as an additional constraint on
risk mitigation activities.
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Figure 1: Annual number of heat event days, where the area-averaged mean Australian temperature was
above the 99th percentile, shown from 1910–2015 (BOM and CSIRO 2016).

Figure 2: Trends in fire weather for southeast Australia 1950–2016, based on accumulated totals over
summer (October–April) of FFDI data (Dowdy 2017).

Coincident and cascading events
Physical risks also include the impact of coincident
events. Coincident events may occur in a single region,
amplifying the impact on a community, e.g. a recent
severe storm in South Australia that resulted in flash
flooding impacts on power infrastructure and subsequent
failure of power distribution networks. Coincident events
may also wreak havoc in separate regions. In Tasmania,
the January, 2016, bushfires in the Tasmanian Wilderness
World Heritage Area occurred simultaneously with
severe east coast flooding. Concurrent events stretch
the capacity of the sector to respond, particularly in
disrupting or destroying key infrastructure. See the
Appendix 1 case study that explores compound extreme
flooding and bushfire events in Tasmania.

Transitional risks
The EM sector should plan to address physical risks, while
considering the broader changes in society driven by
regulatory, financial and stakeholder responses to climate
change. These changes create transitional risks for the
sector and influence vulnerabilities for communities.

Reputational damage
The EM sector faces reputational damage if it fails to
adequately acknowledge and respond to climate change
across the prevention, preparedness, response and
recovery spectrum in its policies and how it conducts
business. The evolution of community and other
stakeholder expectations should be continually assessed
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Figure 3: The fraction of Australia that received more than 90% of its annual rainfall from heavy rain
days, shown from 1950–2012, with heavy rain days based on exceeding the 90th percentile for a given
location (CSIRO and BOM 2015).
in addressing reputation risks. At the fore of response,
the EM sector can be leaders by demonstrating climate
change adaptability and mitigation in workplaces,
policies and planning frameworks.

Current organisational structures and
increasingly complex challenges
Organisational structures in the EM sector reflect an
increasingly multi-hazard approach. However, the
attribution of impacts and measurable changes to
risk profiles is challenged by social and environmental
complexities. Here, risks and impacts are not merely
separated by hazard type. To be agile and adaptable to
events of increasing complexity, organisational structures
should continue to operate dynamically. A challenge
for the sector is recognising the range of skills required,
harnessing existing capabilities and recognising the
inherent resilience and knowledge in the community.

Fatigue management, mental health
and increasing risk to the workforce
Climate change will affect health and safety by increasing
operational risks and response requirements that lead
to physical and emotional impacts on workforces and
communities. Climate change elevates operational risks,
including in extreme heat scenarios, in prolonged events
and risks associated with extreme natural hazard events.
The requirement for larger numbers of staff and
volunteers engaged in emergency response activities –
for more prolonged periods, at increased frequencies,
and responding to more extreme events – leads to
greater strains on EM organisations and communities.
Policies and structures should recognise this reality,
enabling flexibility and providing the necessary peer and
counselling support.

Population changes
The global movement of people is already a feature of
climate change, and is affecting liveability and disaster
resilience as well as changing community profiles. The
movement of people affects workforce capacity, impact
on health and wellbeing, community resilience and the
risks each face. Agencies should consider their resource to
risk allocations in the face of climate change.

Land use planning and building codes
There is significant risk that land use planning and
building codes do not adequately account for climate
change. Without sophisticated approaches, increasing
development in locations facing increased and / or
changing natural hazards may also lead to increased
pressures on time and costs for disaster risk reduction.
In recent decades, member agencies have found some
success in influencing land use planning and building
codes, and those efforts have arguably enhanced
public safety outcomes. The EM sector should build on
that success, and promote climate change adaptation
planning that considers its implications for natural
hazards.

Insurance sector changes
There is increasing uncertainty around the continued
insurability of property against increased climate risk.
Insurability changes could increase the vulnerability of
public and private assets through increasing premiums
risk or major financial losses from a lack of insurance.
These insurance-driven financial risks pose considerable
impact, and will have significant flow on effects, e.g.
changes in employment patterns and wellbeing impacts
that could increase community vulnerabilities.
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The EM and insurance sectors share a common interest
in reducing disaster risk. Through fire services levies,
the insurers play an important role in the funding
streams of some fire and emergency services. To
support the EM sector’s sustainability – in the context
of a rapidly evolving insurance industry – the sector
should demonstrate robust climate change planning
and continue to foster productive partnerships between
governments and insurers.

Financing of projects and critical
infrastructure
Climate change drives variation in the financing of
government operations and critical infrastructure.
These variations will be exacerbated by impacts on
project funding as credit ratings are reassessed based
on changing risk profiles. The impacts of these shifts are
difficult to predict, and could result in major changes
to organisational funding arrangements for member
agencies and their stakeholders. The EM sector is
increasingly dependent on critical infrastructure for
communication and warnings, water security, transport
and logistics, and will require significant investment to
maintain these.

Low-emissions technology
The EM sector should ensure fleet, infrastructure and
use of fossil fuels are accounted for in transition to a
low-carbon economy. As low-emissions technology
continues to become more available, the technology and
responses should change accordingly. Other emerging
technological developments – e.g. in transportation,
telecommunications and water management – are also
likely to have implications for member agencies. Proactive
planning will play an important role, given that market,
industry and policy changes have significant financial
impacts.

Legal risks
Physical and transitional risks associated with climate
change present additional legal liability risk exposures for
AFAC, its members and their community and corporate
stakeholders. These exposures are contributing drivers
of the transition to a low-carbon economy, as well as
a potential consequence of organisational failure to
respond to climate change-related risks.

These increasing risks have implications for professional
indemnity insurance costs for AFAC and its members,
where further detailed liability assessment is still
required.

Legal actions against directors and
companies
Legal risks, arising from a failure to manage relevant
transitional risks are also increasing. This is exemplified
by the increased expectations around corporate
governance and the disclosure of climate-related financial
risks following the Paris Agreement. For example, in
response to the Paris Agreement, the G20 (to which
Australia is a member) instructed its Financial Stability
Board (FSB) to establish the Taskforce on Climate-related
Financial Disclosures (TCFD) to assist business with
adjusting to the new investment environment. A specific
TCFC task is to undertake assessments that provide
greater transparency on climate risk and its impacts
on current and future investment and underwriting
decisions. The TCFD framework is already proving to be
influential – including specific reference in the federal
government response to the Senate Economic References
Committee of Inquiry into Carbon Risk Disclosure in
March, 2018 – and market observers expect its impact to
grow.
The effects of these agreements and voluntary
frameworks include changes to the international
regulatory environment, and outlines implications
for fiduciary responsibilities. In November, 2016, the
Centre for Policy Development and the Future Business
Council of Australia released a legal opinion stating
that company directors who fail to properly assess and
disclose exposure to climate-related risks could be held
liable for breaching their statutory obligations under
the Corporations Act 2001. Following the lead from major
European banks, the Australian Prudential Regulator
(APRA) expects companies to show evidence that they
are incorporating climate risk into their standard risk
assessment activities.
These changes have significant implications for
government policy, EM and critical infrastructure, and
there exists a concerted effort toward effective scenario
planning and stress testing for climate risk across
the Australian economy. Implications of this dynamic
environment to the EM sector have not been adequately
assessed, and require further investigation.

Liabilities for losses arising from
damage compensation
The EM sector faces increased liability exposures from
failure to adequately manage the increased physical
risks associated with climate change, due, in part to
affected stakeholders seeking to recover their own losses.
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5. Existing
initiatives
This section provides a high-level overview of existing
initiatives within the EM sector aimed at addressing
climate change adaptation or mitigation. The AFAC
Climate Change Working Group is collating current
initiatives and good practice examples.

Climate change and the EM
sector
The Climate Change and the Fire and Emergency Services
Sector (AFAC 2012) position established a national
approach to climate change and its impacts on fire
and emergency services organisations. This position
was informed by the publication of an evidence-based
discussion Climate Change and the Fire and Emergency
Services Sector (AFAC 2009). That discussion illustrated
the implications of climate change for the scale,
intensities and frequencies of current weather hazard
events, and highlighted key adaptation considerations.
It supported members in the establishment of climate
change policy initiatives and the integration of climate
change considerations into strategic planning. This
discussion will revise that 2012 position.

Government initiatives
COAG’s National Strategy for Disaster Resilience
recognises the security challenges posed by climate
change, and defines priority action areas for disaster
resilience enhancement. The National Climate Resilience
and Adaptation Strategy (Department of Environment
and Energy 2015) identified a set of guidelines for
effective adaptation practice and resilience building, as
well as established priorities for national engagement
(Department of Environment and Energy 2015). The New
Zealand Climate Change Adaptation Technical Working
Group has developed a stocktake report that summarises
the expected impacts of climate change on New Zealand
over the medium and long term, takes stock of existing
adaptation work and identifies gaps in knowledge and
work programs.

private sector. Local governments lead critical climate
change adaptation and mitigation initiatives throughout
Australia and New Zealand, but are under increasing
pressure from climate risks and resourcing constraints.
Because local governments are a key partner in DRR,
emergency service organisations should identify
opportunities to work collaboratively with them.

Research
AFAC members are actively engaged with climate change
adaptation research as supporters, collaborators and end
users. Some key national level organisations, cooperative
arrangements and initiatives that support the EM sector
include:
•

Bureau of Meteorology and New Zealand Met Service

•

Bushfire and Natural Hazards Cooperative Research
Centre

•

National Institute of Water and Atmospheric Research

•

The Antarctic Climate and Ecosystems Cooperative
Research Centre

•

National Climate Change Adaptation Research Facility

•

The Earth Systems and Climate Change Hub of the
National Environmental Science Program

•

The Centre of Excellence for Climate Extremes.

Various state-based initiatives – many supported by
members and state government adaptation planning
– have produced important adaptation research
outcomes. However, key adaptation knowledge gaps in
risk assessment, policy development and climate science
remain (Handmer et al. 2012). Further, there are major
challenges for the EM sector in effectively integrating
research findings into policy and planning. To support an
evidence-based approach to adaptation planning, the
EM sector should support research that address these
gaps and, importantly, develops capability in research
utilisation.

Some organisations have participated in the development
and implementation of climate change adaptation plans
at state and national levels, often accompanied by interdepartmental working groups. These frameworks provide
a holistic perspective on climate change adaptation
that fosters connections beyond the EM industry, e.g.
cooperative efforts across multiple government levels,
intra-jurisdictional or between governments and the
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6. Towards a good
practice model
What are the fundamental
strategic challenges?
The allocation of effort and resources to confront the
physical, transitional and legal risks associated with
climate change continues to increase. This challenge is
exacerbated by the lack of a standardised approach in
Australia and New Zealand to guide exposure assessment
and vulnerabilities to climate change and disaster risks.
Similarly, no standard approach exists to support the
implementation of adaptation and mitigation initiatives
at national, state, regional or local levels.
In many contexts, planning is logically tied to experience
accumulated from past events. The EM sector should
build upon that knowledge base to develop new planning
skills for uncertainties and unexpected events. This will
require a proactive adoption of sophisticated scenario
planning, enabling agencies to prepare for events
previously unforeseen.
Climate change is no longer primarily a moral issue for
organisations; governance and public management
imperatives are increasingly important in the shifting
global risk landscape. This presents potential liabilities,
but also opportunities generated by a proactive
approach.

The increasing number and complexity of significant
events is linked to the rising vulnerability of communities,
and driven by dynamic interactions between
environmental, political, social and technological changes
(Bosomworth 2016). Systemic drivers that influence
exposure and vulnerability to climate and disaster risk
stem from the way society and communities function;
government, institutions, politics, land use planning,
the private sector and socio-economic trends all have
an impact on the business and operations of emergency
services. In this context, the EM sector must invest
resources to narrow knowledge gaps and challenge
assumptions.
As of 2018, there is a lack of a formal gathering of
knowledge, lessons and good practice at a national level
for climate change adaptation across the EM sector. A
proactive approach will be necessary to support good
practice.

A proposed way forward for
the EM sector
There is an opportunity to leverage existing strengths
and engage in the range of initiatives already being
undertaken, including:
•

The EM sector has well-established formal and
informal networks and cross-jurisdictional
arrangements that support information and lesson
sharing, collaborative procurement and adoption of
successful initiatives in different contexts. Leveraging
the AFAC Collaboration Model presents opportunities
to enhance adaptation initiatives, learn and
continuously improve practice.

Community field day. (Source: Tasmania Fire Service)
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•

The annual AFAC conference signals the sector’s
investment in a forward-looking approach to industry
and service providers, e.g. looking for innovations in
clean-energy capability.

•

The sector is a trusted source of information to
community, government and business, and can
provide authoritative advice based on evidence-based
information and intelligence.

•

The sector has strong networks of volunteers who may
be called upon to strengthen surge capacity during
emergencies (the changing nature of volunteerism
should be considered).

•

Agencies can use and build on existing knowledge
and initiatives to develop a deeper understanding of
what communities are already doing. In many cases,
agencies can access knowledge that relates to the
root causes of vulnerability, and work with other
organisations to lobby for and address them.

•

In many jurisdictions, agencies have a formal role in
the land use planning development policy process.
AFAC collectively has a role in supporting and
influencing land use planning.

Focus on prevention and
building resilience
The EM sector should look to new and diverse
partnerships to successfully meet future climate change
risks and challenges. This involves shifting towards a
more whole-of-community focus – underpinned by
better communication and connection with communities
– as well as understanding (and reducing) what drives
vulnerabilities and the adverse consequences of
emergencies.

Building resilience requires communities, government,
agencies, community service organisations, business
and industry to work in partnership, and to recognise
that every person and organisation has a part to play
(National Strategy for Disaster Resilience). It also requires
understanding that capacities to act are not the same for
everyone and that there is a need to develop adaptive
capacity. This should be an integrated approach that puts
people at the centre of decision making and supports the
EM sector to connect with community values, priorities
and strengths.

Address financial and supply
chain vulnerabilities
There is an operational imperative for strategic planning
with regards to financial and supply chain vulnerabilities,
e.g. the sector must address its reliance on fossil fuels
(given some economies have signalled an intention to
phase these out in line with international trends towards
cleaner energy sources and sustainable practices). This
highlights long-term supply / demand issues in which the
sector should collaborate to prepare for challenges.
For comparison, in 2009 the US Navy set a goal to obtain
half of its total energy from alternative sources by 2020.
The objective is not simply to engage in greenhouse gas
emissions reduction – mitigation – but also to reduce
the US Navy’s vulnerability to fossil-fuel disruptions and
supply chains that originate in or flow through hostile
regions, and to better insulate the force from price
volatility that occurs when oil-producing regions are
unstable. This has also improved fuel efficiency of its
ships, aircraft and expedition vehicles, thereby not just
reducing costs but also mitigating risks. The US Navy is
also relying less on mainstream electricity grids and more
on distributed renewable energy sources – systems that
generate clean energy on-site.

(Source: NSW Rural Fire Service)
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As well as the environmental benefits, this energy
transition increases the US Navy bases’ resilience to
cyber-attacks on electrical grids. The benefits from
considering supply-chain disruptions would be similar to
the benefits of consolidating the sector’s communications
during a complex transition from radio to broadband
(equating from fossil-fuels to cleaner energy sources).

A proactive sector
approach to assessing
risks and opportunities
In Victoria, the new Climate Change Act 2017
requires government to give regard to climate
change considerations. These considerations relate
to both adaptation and reduction of greenhouse gas
emissions. Victoria’s EM sector has taken a proactive
approach to this by initiating the Climate Change
Readiness Assessment for Emergency Management
Organisations project. This was undertaken to
better understand capability and capacity issues
facing the EM sector in planning and responding
to the impacts of climate change. Seven Victorian
EM organisations participated in the project,
which assessed the extent to which climate change
adaptation and greenhouse gas mitigation efforts
feature within organisational decisions, planning
and processes. Emergency Management Victoria
and its agencies are now working together to build
capability and capacity in this area. (Source: EMV,
Community Resilience Framework for Emergency
Management 2017)
Over coming years, AFAC Council and the Climate
Change Working Group must consider how
projected climate change risks and implications
should guide sustainable modes of operation to
deliver EM services.

Invest in effective
communications
Following a major emergency, there is often interest in
understanding the affects climate change as a factor in
exacerbating the causes and impacts of the devastation
caused. As the sector is a trusted source of information
– and plays a critical role in articulating the facts
surrounding an emergency –it is invariably drawn into
public commentary. Increasingly, modelling is becoming
sophisticated enough to identify the extent of this influence,
e.g. a study of the 2003 European heatwave that killed more
than 35,000 people found that climate change more than
doubled the risk of such extreme heat (Stott et al. 2004).

The EM sector has an important role in communicating
the potential implications of climate change for disaster
risk in key policy areas, e.g. land use planning and critical
infrastructure. It may be appropriate for AFAC Council to
consider how a refreshed collective position can support
communicating and influencing issues, and establish
agreed protocols in relation to communicating its position
on climate change.

Principles of climate change
adaptation
In alignment with existing Australia and New Zealand
state / territory climate change adaptation plans, AFAC
proposes the following principles:
Informed and integrated decision-making – responses
to climate change should have regard to best available
evidence in the context of uncertainty, allowing for
flexibility and iterative adjustments as new information
becomes available. Priority should be given to responses
most likely to reduce risk and provide the greatest net
social, economic and environmental benefit.
Integrate climate change risks and resilience
considerations into all levels of policy and planning –
decisions should avoid unintended consequences, not
undermine the sector’s ability to adapt to climate change
over the long-term and consider opportunity costs of
understanding adaptation and its limitations.
Work in partnership – initiatives should build on the
experiences of communities, regions, sectors and
industry, and should complement existing and planned
adaptation work. Where appropriate, partnerships should
contribute to (and be compatible with) sustainability and
efforts to reduce greenhouse gas emissions. Adaptation is
best achieved through collaboration, with responsibility
shared across all levels of government, industries, civil
society and communities.
Inclusion, diversity and equity – the EM sector
should consider its workforce in the short, medium
and long-term, adhering to principles of intra- and
intergenerational equity.
Community engagement – the EM sector should involve
communities in setting policy directions and priorities,
notably by valuing and respecting the knowledge and
perspectives of Indigenous Australians and Torres Strait
Islanders.
Continuous improvement – the EM sector should
recognise that the pathway to climate change adaptation
and resilience is a journey, and learning and reflecting will
improve the effectiveness of its efforts.
Sustainability – the EM sector’s adaptation and
mitigation efforts should be sustainable and avoid
detrimental outcomes, including impacts on communities,
other sectors, the economy and the natural environment.
(Sources: Queensland Climate Adaptation Strategy 2017–2030
and Victoria’s Climate Change Adaptation Plan 2017-2020).
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7. Priorities for
action

will share lessons, and establish a knowledge base of
good practice around climate change adaptation, e.g.
ensuring that climate change adaptation considerations
are included in the development of the AIDR Land Use
Planning handbook.

Innovative opportunities
Championing adaptation and through ethical collaborative
integration into EM planning procurement
AFAC members should integrate adaptation and
mitigation measures into disaster risk management and
EM planning if they are to effectively deal with current and
future climate change risks. A commitment to allocate
the appropriate resourcing, develop the necessary
governance structures, invest to develop initiatives
and foster a learning culture around climate change
adaptation and mitigation is necessary.

Support the development
of an EM sector national
strategy
AFAC is ideally positioned to support the development
of national collaborative climate change adaptation,
mitigation planning and implementation across the EM
sector. A three-year planning cycle captures learnings,
good practice, achievements, and features a monitoring
and review process that will assist in establishing a good
practice sector model.

Investing more in climate
change research

AFAC is well-placed to support ethical and collaborative
procurement decision-making processes via procurement
groups and trade partnerships at AFAC’s annual
conference.

Effectively communication
and influence
AFAC has an existing position on climate change that
requires review; a refreshed position will provide
guidance and speaker notes for commissioners, chiefs
and agency personnel in communicating the issues and
risks effectively, and will influence meaningful progress
within and outside the EM sector.

Integration into policy and
practice
AFAC and its members should review their own policy and
practices, ensuring that climate change risks, adaptation
and mitigation considerations have been applied.
Developing governance structures within agencies will
support good practice – e.g. a reference or advisory group
– that supports the ongoing monitoring and evaluation of
initiatives.

AFAC, BNHCRC and research partners should identify
knowledge gaps and determine research projects that
support evidence-based climate change and adaptation
initiatives for the EM sector. Given the scale of the problem,
it is important that agencies beyond EM are engaged.

Climate change integration
into the AFAC Collaboration
Model
Key strategic adaptation and mitigation projects can be
progressed through the AFAC Collaboration Model and
various groups. There is significant opportunity for AFAC
groups to drive priorities through their work plans. This
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8. Recommendations
for AFAC Council
This discussion paper proposes three recommendations
for AFAC Council:
•

Acknowledgement that climate change is a major
challenge facing the EM sector, one that amplifies the
physical, legal, transitional, social and environmental
risks and obligations now and into the future.

•

Support the priorities for action identified in this
discussion paper, and commit to developing a
strategic national plan for climate change in the EM
sector.

•

Establish an AFAC Climate Change Group (CCG) as
part of AFAC’s collaborative framework, that reports
directly to Council. The CCG will operate for a
12-month period, and to be reviewed at the April, 2019
Council meeting. The CCG will:
−− provide strategic advice to Council and AFAC
groups regarding climate change, and identify
opportunities and risks;
−− develop a revised position on climate change for
the EM sector;
−− develop a strategy to support members with
public communications related to climate change
and major disaster events; and
−− develop a strategic implementation plan and good
practice model for climate change and the EM
sector.
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Appendix 1:
Case study
of compound
extreme events

Smouldering organic soils, TWWHA fires. (Source: Micah Visoiu and
Kath Storey, DPIPWE)

The climate in Tasmania is changing. Temperatures are
increasing in all seasons, and annual temperatures across
the state have increased by 0.09° C per decade since 1910.
Simultaneously, the rainfall averages have decreased.
This combination of warming and drying has led to a trend
in fire weather – a longer fire season and more extreme
fire danger days – across most of southern Australia,
including Tasmania. The sea surface temperatures have
also warmed, and there has been an observed trend of
less rainfall from westerly rain-bearing systems. The past
20 years has seen the lowest rainfall on record over the
western half of the state.

The western half of Tasmania is remote, sparsely
populated and highly valued for its natural and cultural
heritage. This region is home to the Tasmanian Wilderness
World Heritage Area (TWWHA), the Tarkine region,
hydroelectric power infrastructure, mining, farming,
forestry, apiary and fishing communities. While fire has
always been part the ecosystem, the ‘normal’ patterns of
rainfall and moisture mean that alpine, rainforest and wet
heath vegetation types are classified as low flammability
and not ‘available’ to fire under normal conditions.
From September, 2015, to June, 2016, Tasmania
experienced a confluence of climate trends, climate
variability and weather extremes, including a rapid
shift from severe drought to record-breaking flood.
The peak of these conditions occurred in October, 2015,
when the entire state saw not only warmer and drier
conditions, but the warmest October on record, the driest
October on record and the highest fire danger on record.
These conditions dried out hydro storages, peat fuels
and wet vegetation types, resulting in vast tracks of the
landscape considered ‘online’.
A band of dry lightning crossed the state on the night of
13–14, January, 2016, with 889 ground strikes recorded.
A second dry lightning front crossed the state on 28,
January, with 2,487 dry lightning strikes recorded.
Over 70 fires were recorded, requiring a whole-of-state
mobilisation that rapidly depleted resources. Interstate
and international support was required, and the response
lasted for over 60 days. March bought milder weather,
and the complexity and number of fires reduced,
revealing new challenges as the impacts of the fires were
assessed. This included threatened ecosystems, cultural,
recreational, social and economic impacts on roads,
tracks, huts, power stations, transmission lines, fences,
timber resources, apiary resources and smoke impacts
from burning peat over several months.
In June, 2017, conditions rapidly transitioned to the most
severe rainfall and flooding event on record for Tasmania.
Northern Tasmania, which had experienced well below
average soil-moisture across the preceding months, was
now faced with record rainfalls and flooding from an
East coast low that formed over the well-above-average
Tasman Sea surface temperatures.

Tasmania floods, June, 2016. (Source: Tasmania SES)
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Rainfall, exceeding 200 mm, was experienced across
northern districts of the state, with the heaviest falls on
5–6 June. Several locations reported their wettest day for
any month on record. Significant rainfall continued the
next day with broad areas of rainfall producing 24-hour
totals exceeding 150 mm. Launceston experienced the
most significant flood on the South Esk River in 90 years.
Some elevated areas – that only months prior endured
high intensity bushfires – received up to 400 mm of rain
over a two-day period. Areas not yet open to the public
from bushfire damage had roads and bridges washed
away, and landslides took out large sections of elevated
roads.
Power stations and transmission lines under repair
from the bushfires had no access roads for crews.
Iconic bushwalks into national parks became publicly
inaccessible for 18 months as roads accessing the
trailheads required complete rebuilding. The devastation
of these events on the natural environment and World
Heritage Organisation values will take years to fully
understand.
Main rail corridors were washed away and unusable
for several months, affecting the transport of goods to
and from the northern shipping ports and resulting in
an increase in heavy truck movements onto the main
highway across the state. Several dairy farms lost
complete herds of stock, numerous houses were flooded
and several people lost their lives.
Two years on, people are still dealing with the aftermath
of these two devastating events. There are commercial
enterprises – e.g. apiary and other forest uses, tours to
natural areas, bushwalks, farming enterprises – that are
still unable to operate and were forced to look at other
business options to keep operating. Responders and staff
involved in managing these events are still recovering,
mentally, physically and socially. Communities are still
rebuilding what was lost.
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Appendix 2:
Case study of
extreme heatwave

(Source: Country Fire Authority)

Historically, heatwaves are the leading cause of natural
disaster fatalities in Australia (Coates 2014). With
increasing frequency and intensity, responding to them
– and affected human health – is of national and global
concern (World Meteorological Organisation, 2015).

An examination of the contribution that anthropogenic
forcing made on January, 2014, found the Adelaide
heat event was rendered more likely, while the signal
for the Melbourne heat event was less clear. It is nearly
certain that further warming will continue to increase
the frequency and intensity of extreme heat events over
Australia (CSIRO and BOM 2015; King et al. 2017) with
attribution studies showing that warming is having an
impact on recent extreme heat events over Australia and
globally (Herring et al. 2016; Lewis et al. 2015).
While the January, 2014, heatwaves had significant
impacts – including 167 excess deaths reported in Victoria
(Department of Health 2014) – the preparation for these
events provides an example of effective integration
of lessons learned in disaster risk reduction. After the
extreme heatwave of February, 2009, where 374 people
across Victoria perished, the state enacted a heatwave
response plan (Department of Health 2011). South
Australia responded similarly, introducing its Extreme
Heat Plan (SES 2018). In addition to the decreased
mortality observed in Victoria, decreased morbidity was
observed in both states (Department of Health 2014;
Nischke et al. 2016). These response plans were credited
with reducing the morbidity and mortality of the event.
Heat health planning provides an important example
of climate change adaptation to reduce disaster risk,
prompting collaboration and shared responsibility in the
protection of vulnerable people.

The heatwave affecting Victoria and South Australia
in January, 2014, was one of the most significant
meteorological heatwaves on record for each state in
intensity and, especially, duration. (Black et al. 2015).

Highest ehfl

Week ending 18th January 2014

Heatwave status
Extreme heatwave
Severe heatwave
Low-intensity heatwave
No heatwave

(Source: Australian Bureau of Meteorology)
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