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“A warming, drying climate (in southern Australia in particular), with amplified variability and more 
extreme events will alter bushfire risk and the nature and distribution of ecosystems…Many techniques 
are available to reduce fuel (such as slashing, grazing, physical removal) and overall bushfire risk (such 
as reducing ignitions, rapid response and community preparedness).” 
National Bushfire Management Policy Statement (2014) prepared by the Forest Fire Management 
Group for The Council of Australian Governments (COAG). 
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Stop press: Advances in early detection of bushfires 
 
Earlier this year, a start-up named Fireball International, co-founded by University of Southern Queensland 
researcher Christopher Tylor said it had developed technology that fused satellite and tower sensors to detect a 
wildfire in California about 66 seconds after power lines fell and caused ignition. Andrew Forrest’s Minderoo 
project ‘Fire shield’ is also proposing to use satellites, infrared sensors, and drones to identify and extinguish fires 
within an hour by 2025, through its $70m grant to the “Fire Shield” program. 
 

THE GUARDIAN: EARLY WARNING: HUMAN DETECTORS, DRONES AND THE RACE TO CONTROL AUSTRALIA’S EXTREME BUSHFIRES 
 
Elsewhere, researchers at the Australian National University estimated an effective early detection system could 
save the economy an estimated $2.2bn a year over 30 years. [ANU Centre for Social Research: Measuring the 
economic impact of early bushfire detection, March 2020] 
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Scientists sound alarm 
 

“When a big bushfire hits a community resulting in loss of life and property you can be sure emotions will be 
running high in the aftermath. You can also be sure a range of strongly held opinions will be expressed on what 
should be done in future to prevent such disasters happening again. What you rarely see, however, is a long 
hard examination of the evidence of what factors in the landscape are contributing to the loss of homes and 
lives. Do strongly argued opinions on appropriate land management fit with the available evidence? Peri-
urban communities in fire prone regions everywhere are at increasing risk from wildfires because of 
population growth and climate change.” 
 

Assoc. Prof. Phil Gibbons (2012). Opinion under fire: On what basis do we manage our landscapes? Decision 
Point. Issue #56. 

Insurance industry sounds alarm 
 

“The Australian Prudential Regulation Authority (APRA) has called for substantially greater investment in 
natural disaster mitigation to keep general insurance available and affordable. Rising insurance premiums in 
northern Australia are a symptom of a deeper problem, which is the growing threat these communities face 
from natural disasters, with climate change expected to increase the damage bill. Hundreds of millions of 
dollars each year are spent on disaster funding but about 97 per cent goes towards clean-up and recovery, 
with only 3 per cent directed to mitigation. Addressing this imbalance will save money in the long term by 
reducing the physical loss and economic disruption caused by storms, floods, cyclones and bushfires. All levels 
of government, working with insurers and other stakeholders, can help to protect vulnerable communities by 
investing in mitigation, such as flood levies and sea walls, risk mapping and more robust building codes.” 
 

APRA urges greater investment in mitigation to improve insurance affordability in northern Australia.  
24 September 2019 

Fire fighters and emergency services sound alarm 
 

“The catastrophic, unprecedented fire conditions currently affecting NSW and Queensland have been 
aggravated by climate change. Bushfire risk was exacerbated by record breaking drought, very dry fuels and 
soils, and record-breaking heat. Bushfire conditions are now more dangerous than in the past. The risks to 
people and property have increased and fire seasons have lengthened. It is becoming more dangerous to fight 
fires in Australia. The fire season has lengthened so substantially that it has already reduced opportunities for 
fuel reduction burning. This means it is harder to prepare for worsening conditions.” 
 

This is Not Normal: Climate change and escalating bushfire risk. Climate Council briefing paper. November 
2019.  
 

Adapted to fire? 
 

“It is now widely recognised that plants and animals are not ‘adapted to fire’ per se, though they often do 
possesses characteristics or attributes that enable them to survive particular fire regimes, or to avoid or escape 
a given fire. This is clearly illustrated by the Heath Banksia, which is dependent on fire to release seed from its 
woody cones, but is eliminated from sites burned too often. For nectar-feeding birds, the loss of Heath Banksias 
and other proteaceous shrubs could be critical.” 
 
Elizabeth Tasker and Jack Baker (2005). FIRE AND BIRDS: Fire Management for Biodiversity. Compiled by Penny Olsen and 
Michael Weston. Supplement to Wingspan, vol. 15, no. 3, September 2005. 
 
See also: 
S. Don Bradshaw, Kingsley W. Dixon, Stephen D. Hopper, Hans Lambers and Shane R. Turner. Little evidence for fire-
adapted plant traits in Mediterranean climate regions Trends in Plant Science, February 2011, Vol. 16, No. 2 



 

BRIEFING PAPER ON FIRE MANAGEMENT IN A CLIMATE EMERGENCY 3

INTRODUCTION 
 
Fire use and management in modern Australia has become a very urgent, complex, costly and contested 
problem, exacerbated by the fact that Australia (and the world) is in transition to a new climate change-driven 
reality. 
 
Currently, state/territory fire use and management is under the control of influential and relatively well-
resourced ‘natural resource’ and ‘emergency’ bureaucracies and agencies which tend to operate within a top-
down, high-cost/high impact approach to fire management and community protection. In particular, there are 
strong ideological, professional advancement and budgetary incentives to continue broad-scale prescribed 
burning, despite increasing evidence that other approaches may be more effective and less harmful. 
 
While, for time reasons, the focus of this paper is southern Australia, what is common between north and 
south includes: 
(1) the presence of Indigenous knowledge of fire management, which is relatively widely used in the north but 
little in the south. In the north, because of land rights (NT), exclusive possession native title determinations and 
large Indigenous Protected Areas(IPAs), Indigenous people are better able and resourced to undertake 
culturally-prescribed fire use on Country;  
(2) the presence, often now in refugia, of species and ecological communities that are fire-sensitive, i.e., killed 
by fire and/or permanently removed by frequent burning;  
(4) the escalating impact of climate change on environments and fire regimes across the entire continent. 
 
GOALS OF POLICY 
1. Reduced incidence, extent and impact of large destructive bushfires 
2. Reduced impacts from government-led fire management activity 
3. Most effective, least cost fire management (including environmental and social costs) 
4. Community health and safety 
5. Ecological sustainability 
 
TERMINOLOGY 
 For the purposes of this paper, the term ‘prescribed (hazard reduction) burning’ (PHRB) is used to describe 

deliberate pre-emptive burning with the aim of reducing ‘fuel loads’. 
 ‘Bushfire’ v. ‘Wildfire’: Use of the term ‘bushfire’ can suggest that uncontrolled unplanned fires necessarily 

occur in natural bushland or forests. In fact, many unplanned fires (wildfires) start in, and spread rapidly 
through, highly modified environments such as cleared or semi-cleared agricultural land, pasture, crops 
and plantations. The accepted Australian terminology is bushfire. 

 ‘Prescribed burning’ (PB): PB refers to many different types of fire deliberately applied by land managers, 
including state agencies and Indigenous land managers, to achieve a wide variety of planned outcomes 
within a defined area, e.g. biodiversity conservation, cultural obligations, post-logging regeneration, and 
‘fuel (or hazard) reduction’. 

 ‘Hazard reduction burning’ (HRB): Deliberate pre-emptive burning aimed at reducing ‘fuel’, mainly done in 
native vegetation communities, e.g. native forests and bushland. Also known as ‘fuel reduction burning’ 
and ‘controlled burning’. The use of the term ‘fuel reduction burning’ can be misleading as research 
indicates that burning can increase ‘fuel loads’ by, for example, promoting the growth and spread of 
invasive exotic and native fire weeds. 

 ‘Backburning’: The deliberate burning undertaken during a fire event to create a burnt-out buffer or 
firebreak, ahead of an advancing bushfire. 

 ‘Fuel’: Any material such as grass, leaf litter, twigs, bark, logs and live vegetation that can be ignited and 
sustain a fire. In a fire, anything that burns is ‘fuel’, including pasture, crops, orchards and plantations. 
Ecologically, plant material such as fallen leaves and twigs are part of essential natural ecological processes 
of growth, decay and nutrient cycling. The litter layer of forests, for example, with all the life forms that live 
in and rely on it, forms a vital part of a healthy natural forest ecosystem. In fire manager’s terms, ‘live fuels’ 
are shrubs, tree crowns, grasses, herbs and vines, and much of the aboveground biodiversity may 
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constitute fuel at some stage. ‘Dead fuels’ are comprised of the dead leaves, twigs, bark and branches that 
accumulate on the forest floor, and are considered as either ‘fine’ or ‘coarse’. 

 ‘Fuel load’: The oven-dry weight of fuel per unit area. It is expressed as tonnes per hectare. 
 ‘Forest Fire Danger Index’: Fire weather is quantified through the forest fire danger index (FFDI) using 

measures of rainfall, drought, air temperature, relative humidity and wind speed. 
 ‘Science’. For the purposes of this paper, science means research conducted using scientific methods 

resulting in peer-reviewed publication of findings in recognised scientific journals. The term does not apply 
to anecdotal commentary or publication of ‘research’ in non-peer reviewed ‘grey literature’.   

 ‘Indigenous knowledge’: Indigenous knowledge includes know-how, practices, skills and innovations 
developed, sustained and passed on from generation to generation within a community, forming part of its 
cultural or spiritual identity. It can be found in a wide variety of contexts, such as agricultural, scientific, 
technical, ecological and medicinal fields. It is intertwined with cultural and social practice and Indigenous 
language. 

 ‘Fire regime’: Means the intensity, season, extent (total area burnt) and patchiness (proportion burnt 
within the total area burnt) of each fire and the frequency at which fires occur (Gill 1981). 

 

SUMMARY: KEY POINTS 
 

1. The physical environment of southern Australia in particular is radically different (‘modified’) from the one 
Europeans colonised 230 years ago, and fire regimes have likewise been radically altered. For example, 
widespread landclearing, logging and weed invasion have significantly altered fire regimes and fire risk. 

2. Global heating and climate change are amplifying and compounding these changes. 
3. There are fundamental differences between the fire use and management practised by Australia’s 

Indigenous peoples and the fire use and management of non-Indigenous land managers today. In relation 
to planned burning, these differences include purpose, scale, frequency, timing, technology/technique and 
accountability (or lack thereof). 

4. Since colonisation and through to the present day, non-Indigenous observers and historians have portrayed 
Indigenous burning through their own pre-conceptions and biases (see for example, Gammage, B. (2011); 
Zylstra, P., pers comm. 2019). 

5. On current trends we are set to see larger, more intense and more frequent bushfires regardless of what 
burning we do, or attempt.  

6. There is a growing body of peer-reviewed and published scientific research available now which indicates 
that Australia’s current approach to fire management is not ‘fit for purpose’. This includes research relating 
to  the current over-reliance and over-emphasis on broad-scale, repetitive ‘prescribed hazard reduction 
burning’(PHRB) in natural bushland, state forests and conservation reserves across southern Australia. 

7. This research has demonstrated that broad-scale repetitive PHRB is of limited effectiveness in protecting 
lives and property, especially under severe fire weather conditions. Any significant and reliable benefits in 
terms of reducing rate of spread or intensity of bushfires diminish rapidly with time since PHRB, distance 
from PHRB and weather conditions.  

8. Under severe fire weather conditions, when State government’s focus and spending on PHRB ought to 
provide some reliable level of community safety guarantee, PHRB provides little or no protection and no 
guarantee of safety. Governments risk creating a false sense of security by claiming that increasing the area 
burnt through PHRB will provide increased community safety or asset protection. 

9. In order to produce some quantifiably greater level of reliability through PHRB, vastly more burning would 
need to be done – with significant consequences for ecosystems, finances and public health and safety. 

10. Under climate change conditions, fire seasons of the future will become longer and generally more intense. 
This extension of fire seasons is likely to reduce the opportunity for PHRB to be undertaken safely and  
further decrease its effectiveness (due to severe fire-weather conditions). 

11. Research shows the attempt to burn large areas every year to meet an unscientific ‘target’ can make the 
overall landscape more fire prone, especially in combination with the impacts of climate change. 

12. Other more targeted, more reliable, more cost-effective and less harmful approaches exist but are 
systematically overlooked or under-resourced by governments and fire management agencies in favour of 
PHRB. 

13. There is a need to actively protect Australia’s many fire-sensitive plants and ecosystems from fire, 
especially in the presence of climate change. Species and ecosystems that are fire sensitive are being 
permanently lost or degraded by the combination of unprecedented fire regimes, climate change and feral 
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invasion, e.g., rainforests (including rainforests in northern WA and the NT – such as Allosyncarpia forest); 
alpine communities; peatlands, damplands and wetlands; granite outcrops; Callitris woodlands, etc. 

14. There are large, hidden trade-offs in fire management as currently practiced across Australia. 
Environmental, economic and health costs are externalized when considering the costs of PHRB, e.g., 
economic impacts to tourism, honey production and grape-growers/wineries. 

15. There is a general lack of adequate cost-benefit analyses, program monitoring and accountability in 
relation to current fire management policies and practices. 

 
RECOMMENDATIONS 
 

1. Develop and fully fund ‘fire management, community safety and ecological restoration (FMCSER) plans’, 
with legislative backing, at a local government level (peri-urban and regional) across Australia.  

2. The FMCSER plans, grounded in evidence-based science and Indigenous ecological knowledge, to be 
developed jointly by local community/local government representatives, ecological and fire behaviour 
scientists and Traditional Owners. Operating at various scales, from very fine to landscape-wide the plans 
will,  

 re-apply intricate cultural/ecological knowledge 
 restore natural resilience and diversity 
 restore natural fire inhibiting processes including mature trees, canopy cover, moisture 

retention, natural decomposing fauna 
 fine-scale burn mosaics where fire is required. 

3. The FMCSER plans and their implementation to be jointly funded by state and federal governments. State 
fire management agencies and emergency services required to adopt and assist in implementation of 
plans. 

4. Remove annual targets for areas of PHRB and replace targets with improved, science-based indicators of 
community protection, primarily the reduction in actual fire risk in fire prone areas. 

5. Reduction of risk can be achieved in a variety of ways of which burning is just one. Other approaches are 
potentially safer, more reliable and more cost-effective. These include:  

 ignition management (e.g., preventing fires from starting by better targeting arson);  
 early detection of fires and rapid suppression of them, using latest technology;  
 better targeted ‘fuel reduction’ through means other than burning;  
 better planning and design in relation to the location and construction of community 

infrastructure. 
6. Substantially boost funding for the above approaches, including early detection and rapid suppression 

(EDRS), in part through the redirection of funds currently spent on broad-scale repetitive burning of 
remote bushland. An EDRS program entails a combination of modern technology, e.g. aircraft with infrared 
thermal imaging; drones; satellites, combined with well-equipped and trained ground crews. 

7. Tighten state planning controls on where community infrastructure (e.g. housing) is located and how it is 
built. In high fire risk areas, existing infrastructure should be relocated or fire-proofed where possible. 

8. Identify particularly fire sensitive ecological and cultural assets across Australia under increasing threat due 
to the combination of climate change and increased intensity and frequency of fire, and fund protection 
plans and resources to protect them. 

9. Increase support for Indigenous Rangers across Australia. 
10. Increase funding for research and monitoring for all aspects of fire management, including GHG emissions, 

fire risk assessment and the ecological impacts of planned and unplanned fires. 
11. Urgently review ‘Phoenix’ software used Australia-wide in fire planning. The program, owned by fire 

authorities, lacks adequate data, ignores research and is based on flawed assumptions (Pers. comm., 2019). 
12. Park management: Properly fund biodiversity-focused park management. Hazard reduction plans to be 

science and evidence-based, and not assume that burning is the only or most appropriate option.  
13. Wildlife protection: Increase funding for pre- and post-fire conservation and rescue of vulnerable and 

endangered wildlife across all regions. 
14. Amend the EPBC Act to ensure large scale fire management programs such as landscape-wide PHRB are 

referred and properly assessed. 
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1. INDIGENOUS PEOPLE’S FIRE USE: INTRICATE ECOLOGICAL 

KNOWLEDGE IN COMPLEX CULTURAL LANDSCAPES 
Aboriginal people played an important role in managing fire regimes (the scale, location, timing, frequency and 
intensity of fires) over many thousands of years and continue to manage large parts of (mainly northern) 
Australia through the careful, culturally guided, use of fire. Properly used, fire is seen as an essential tool in 
keeping Country healthy and bountiful. 

Case study: The Ngadju people from south eastern Western Australia 
 

“The Ngadju Kala report describes over 20 uses of fire, for physical, social and spiritual well-being, 
signalling, hunting, making tools, and making rockholes, in addition to use in land management. 
Ngadju moved in small family groups and burnt small fires as they travelled through country; a selective 
patchwork of fires were lit; raking and sweeping was undertaken around trees and other cultural 
assets. 
‘Fire is culture: water is number one; fire is second only to water’ (Stephen Rule). ‘It can be your friend, 
and it can be your enemy... it can purify or it can destroy’ (Betty Logan).’” 
 
Ngadjukala management (Ngadju Kala - A case study - Leslie Schultz, Helen Langley). Presentation to UWA 
Conference on Prescribed burning. 31 July 2019. 

____________ 
 

The right fire in the right place at the right time for the right reasons. 
 

“Indigenous fire practice is based on the deep cultural understanding that the right fire at the right time 
maintains or restores environmental balance. It’s very old knowledge, increasingly supported by 
contemporary science. As the revival of cultural burning spreads, scientists and land managers are 
increasingly interested, even though science and traditional knowledge are very different ways of 
knowing. It’s crucial scientists and academics learn to work appropriately and respectfully with 
Indigenous people.” 
 

“Indigenous knowledge is really Indigenous science and must be recognised as this. — David Claudie, 
KuukuI'yu Northern Kaanju traditional owner.” 
 
http://www.firesticks.org.au/ 
Firesticks Alliance Indigenous Corporation 

_____________ 
 

“There is widespread acknowledgment that Indigenous Australians’ burning over more than 40 000 
years has played a role in shaping the biodiversity of Australia. An essential element of traditional 
Indigenous burning is sophisticated and fine-scale application of fire to, and fire exclusion from, the 
landscape to achieve [a wide variety of] specific objectives. This approach contributes to the 
development of considerable variation in fire regimes within a region. Thus, Indigenous burning did not 
produce a single, uniform fire regime across large parts of the landscape.  
 

The depopulation [removal]of Aboriginal people in significant areas is a major obstacle to the re-
introduction of traditional burning…[re-introduction] has major potential to ameliorate problem fire 
regimes over a large part of the continent and, in doing so, help resolve a number of other nationally 
significant concerns—notably greenhouse gas emissions and the wellbeing of Indigenous 
communities.  
 

The loss and fragmentation of Indigenous knowledge in much of southern Australia mean that attempts 
to reintroduce Indigenous burning practices in these areas should be seen initially as experimental, 
rather than as a formula for best practice fire mitigation and management—especially because the 
post–European settlement landscape is very different. Nevertheless, there are many potential lessons 
to be learnt from the way Indigenous Australians use fire.” 
 

National Inquiry on Bushfire Mitigation and Management(2004). COAG/Commonwealth of Australia. 



 

 

2. LANDSCAPE-SCALE CHANGES SINCE 
 
There was great diversity in the pre-colonial fire regimes
frequency and intensity of fires. Many areas and 
fire, especially large, frequent and/or intense fire, 
Influences on pre-colonial fire regimes include
changes in vegetation over millions of years and Indigenous management over 
 

Since European colonisation, continent-wide
(flammable), less naturally fire-retardant and less fire
 

 Removal of fine-scale, intricate Indigenous land management, which maintained canopy, moisture and 
wildlife, which in turn limited the likelihood and impact of 

 Mass decline of digging mammals and birds 
ecosystems through constant turning over of 

 Introduced flammable weeds which are favoured by disturbance such as fire
 Clearing and replacing natural ecosystems with fire
 Fragmentation and logging of remaining forests and woodlands, resulting in 

massive amounts of logging debris; opening 
invasion by flammable weeds; 

 Frequent large, intense bushfires promoting 
(favouring) more fire-tolerant species (native and 

 An overall homogenisation of the environment from highl
flammability, to more uniformly fire prone

 Human-induced climate change, exacerbating and compounding all the above changes.
 

Case study: Impact of loss of digging mammals
 

“Despite once being described as common, digging mammal species have been lost from the Australian 
landscape over the last 200 years. Around half of digging mammal species are now extinct or under 
conservation threat, and the majority of extant species have
role of fauna in the turnover of organic matter has important implications for how we burn 
forests…[However] we need to acknowledge that the Australian continent once teemed with medium
sized mammals that dug organic matter into the soil, reducing fuel loads by speeding up breakdown of 
organic matter, as well as by locking leaf litter away from 
much higher now than in the past. Therefore, if we currently burn at similar
generate fires of greater intensity that may consequently be less patchy and leave fewer unburnt areas for 
fauna that requires long unburnt habitat.
 

SCALE CHANGES SINCE 1788 
colonial fire regimes across Australia, i.e. the scale, location, timing

Many areas and ecological communities would rarely if ever 
intense fire, including rainforests, wet forests generally and alpine areas

colonial fire regimes included factors such as fluctuations in weather and climate
millions of years and Indigenous management over tens of thousands

wide changes have made our environment more fire prone 
retardant and less fire-resilient. In summary these changes include

scale, intricate Indigenous land management, which maintained canopy, moisture and 
which in turn limited the likelihood and impact of bushfires; 

and birds that played a vital role in breaking down litter in natural 
turning over of litter(see below); 
which are favoured by disturbance such as fire; 

natural ecosystems with fire-prone pastures and crops; 
Fragmentation and logging of remaining forests and woodlands, resulting in loss of fire-retarding big trees; 

opening up of forest canopies; drying out of soil and veg

promoting loss of canopy, drying out of ecosystems and spreading 
tolerant species (native and exotic); 

environment from highly variable in relation to fire regime and 
uniformly fire prone and flammable; 

exacerbating and compounding all the above changes. 

loss of digging mammals on fire regimes 

Despite once being described as common, digging mammal species have been lost from the Australian 
Around half of digging mammal species are now extinct or under 

conservation threat, and the majority of extant species have undergone marked range contractions
role of fauna in the turnover of organic matter has important implications for how we burn 

we need to acknowledge that the Australian continent once teemed with medium
c matter into the soil, reducing fuel loads by speeding up breakdown of 

organic matter, as well as by locking leaf litter away from flames beneath soil. Fuel loads are likely to be 
much higher now than in the past. Therefore, if we currently burn at similar inter-fire intervals, we may 

fires of greater intensity that may consequently be less patchy and leave fewer unburnt areas for 
fauna that requires long unburnt habitat.” 

location, timing, 
if ever have experienced 

ainforests, wet forests generally and alpine areas. 
in weather and climate and 

tens of thousands of years. 

have made our environment more fire prone 
. In summary these changes include: 

scale, intricate Indigenous land management, which maintained canopy, moisture and 

that played a vital role in breaking down litter in natural 

retarding big trees; 
out of soil and vegetation; and 

ecosystems and spreading 

in relation to fire regime and 

 

Despite once being described as common, digging mammal species have been lost from the Australian 
Around half of digging mammal species are now extinct or under 

undergone marked range contractions…The 
role of fauna in the turnover of organic matter has important implications for how we burn 

we need to acknowledge that the Australian continent once teemed with medium-
c matter into the soil, reducing fuel loads by speeding up breakdown of 

Fuel loads are likely to be 
fire intervals, we may 

fires of greater intensity that may consequently be less patchy and leave fewer unburnt areas for 

 



 

Fleming PA, Anderson H, Prendergast AS, Bretz MR, Valentine
digging mammals contributing to a deterioration in ecosystem function?
 
See also:  
 

Mark J. Garkaklis, J.S. Bradley, R.D. Wooller
Arid Environments 56, 569–578. 

 
3. THE SCIENCE (1): A CLIMATE
 
Global heating and climate change are bringing
unnatural disasters. This is placing increasing 
economy and government.  Climate change, including more severe fire weather, is 
risky to undertake and less effective or reliable. 

3.1 FINDINGS FROM THE BOM/CSIRO
 

 Warming, drying conditions across southern Australia.
 Concentrations of all the major long

with carbon dioxide (CO2) concentrations rising above 400 ppm since 2016 and the CO2 equivalent 
(CO2-e ) of all gases reaching 500 ppm for the first time in at least 800,000 years.

 Emissions from fossil fuels continue to increase and are the main contributor to the observed growth in 
atmospheric CO2. 

 Australia’s climate has warmed by just over 1 °C since 1910, leading to an increase in the frequency of 
extreme heat events. 

 April to October rainfall has decreased in the southwest of Australia: May
largest decrease, by around 20 per cent since 1970. There has been a decline of around 11 per cent in 
April–October rainfall in the southeast of Australia since the late 1990s.

 There has been a long-term increase in extreme fire weather, and in the length of the fire season, 
across large parts of Australia. 

 

Compounding impacts of global heating and climate change
 

“Climate change can have a significant influence on the frequency,
types of compound events. For example, the confluence of background warming trends, background 

Ecological benefits of mammal activity 
 

AS, Bretz MR, Valentine LE. and Hardy GE (2013). Is the loss of Australian 
digging mammals contributing to a deterioration in ecosystem function? Mammal Review; The Mammal Society.

Mark J. Garkaklis, J.S. Bradley, R.D. Wooller (2004). Digging and soil turnover by a mycophagous marsupial

CLIMATE/FIRE  EMERGENCY 
lobal heating and climate change are bringing a new world of risk and impact from bushfire 

increasing stress and costs on every part of our environment, community, 
.  Climate change, including more severe fire weather, is also making 

risky to undertake and less effective or reliable.  

/CSIRO STATE OF THE CLIMATE REPORT (2018) 

Warming, drying conditions across southern Australia. 
Concentrations of all the major long-lived greenhouse gases in the atmosphere continue to increase, 
with carbon dioxide (CO2) concentrations rising above 400 ppm since 2016 and the CO2 equivalent 

e ) of all gases reaching 500 ppm for the first time in at least 800,000 years. 
sil fuels continue to increase and are the main contributor to the observed growth in 

warmed by just over 1 °C since 1910, leading to an increase in the frequency of 

decreased in the southwest of Australia: May–July rainfall has seen the 
largest decrease, by around 20 per cent since 1970. There has been a decline of around 11 per cent in 

October rainfall in the southeast of Australia since the late 1990s. 
term increase in extreme fire weather, and in the length of the fire season, 

 

 

 

Compounding impacts of global heating and climate change 

Climate change can have a significant influence on the frequency, magnitude and impact of some 
types of compound events. For example, the confluence of background warming trends, background 

Is the loss of Australian 
; The Mammal Society. 

marsupial.Journal of 

bushfire and other 
on every part of our environment, community, 

making PHRB more 

greenhouse gases in the atmosphere continue to increase, 
with carbon dioxide (CO2) concentrations rising above 400 ppm since 2016 and the CO2 equivalent 

sil fuels continue to increase and are the main contributor to the observed growth in 

warmed by just over 1 °C since 1910, leading to an increase in the frequency of 

July rainfall has seen the 
largest decrease, by around 20 per cent since 1970. There has been a decline of around 11 per cent in 

term increase in extreme fire weather, and in the length of the fire season, 

 

magnitude and impact of some 
types of compound events. For example, the confluence of background warming trends, background 
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drying trends and natural variability saw extreme heat and low rainfall across Tasmania during the 
spring, summer and autumn of 2015–2016. October 2015 saw the third highest mean monthly 
maximum temperature on record for the State, record low monthly rainfall and record high fire danger. 
These conditions rapidly transitioned to record atmospheric moisture and heavy rainfall in June. 
Tasmania experienced significant impacts from these events, including drought and fires, followed by 
 flooding. There is also a trend in some regions towards an increasing number of days when high fire 
danger ratings are combined with conditions that allow bushfires to generate thunderstorms. This 
can lead to extremely dangerous fire conditions as observed for the Canberra (2003) and Black 
Saturday (2009) fires, including generating additional fires from lightning strikes.” 

  
State of the Climate report (2018).CSIRO and Bureau of Meteorology. Commonwealth of Australia. 

3.2 FURTHER CLIMATE &FIRE RESEARCH AND FINDINGS 
 

“Although these bushfires are not directly attributable to climate change, our rapidly warming climate, 
driven by human activities, is exacerbating every risk factor for more frequent and intense 
bushfires…With such extensive fires over wide areas, the current emergency points to an extremely 
frightening future possibility: that emergency services become more and more stretched, responding to 
fires, floods, storms, tropic cyclones and a myriad other natural hazards earlier in each hazard season, 
increasingly overlapping…Immediate challenges will be to continue funding emergency management 
agencies across the nation, ensuring the workforce has the necessary training and experience to plan 
and respond to a range of complex emergencies, and making sure local communities are involved in 
actively planning for emergencies.” 
 
Prof. Dale Dominey-Howes (2019). Climate change is bringing a new world of bushfires. Hazards and Disaster 
Risk Sciences. University of Sydney. 

_______________ 

Interactions between climate change, fire regimes and biodiversity in Australia: CSIRO 2009 
 
“The report finds that fire weather will become more severe in many regions, particularly southern 
Australia, and that the interactions between biodiversity and fire regimes are complex. Climate change 
may affect fire regimes across the Australian landscape through changes to temperature, rainfall, humidity, 
wind, and the amount of carbon dioxide in the atmosphere. 
 
For example, modelling of climate change impacts on the fire regimes of Australian Capital Territory (ACT) 
landscapes predicts that a 2°C increase in mean annual temperature would increase fire intensity by 25%, 
increase the area burnt, and halve the mean interval between fires in the ACT. 
 
Climate change is expected to have greater effects on fire regimes in regions where fire weather factors like 
temperature and wind strength determine fire occurrence and fire intensity. These are regions such as the 
temperate forests of the south-east and south-west of Australia.  
 
Managing fire regimes to reduce risk to property, people and biodiversity under climate change will be 
increasingly challenging…In southern sclerophyll-dominated vegetation, where both overstorey and 
understorey are dominated by woody plants, the primary effects of climate change on fire regimes will 
stem from the projected increase in the frequency of occurrence of days of extreme fire weather, which 
has the potential to increase area burnt and therefore reduce the interval between fires.” 
 



 

R Williams, R Bradstock, G Carey, N Enright, A Gill, A Liedloff, C Lucas, R Whelan, A Andersen, D Bowman, P 
Clarke, G Cook, K Hennessy and A York (2009). 
biodiversity in Australia – a preliminary assess
Change and the Department of the Environment, Water, Heritage and the Arts, Canberra, 2009.

 
 
Climate Change Amplifications of Climate
 
“This paper provides a critical view on the impending fire danger under increased climatic pressures, 
which is of extreme importance for the immediate future of climate change policy making and of 
landscape management and conservation actions. 
the Southern Hemisphere reveals, for the first time,
teleconnections [i.e., a causal connection or correlation between meteorological or other 
environmental phenomena which occur a long distance apart] and a tight coupling between 
lightning-ignited fire occurrences, the upward trend in the Southern Annular Mode, and rising 
temperatures during the onset of the 21st century.
lightning-ignited fires in response to climate change is an important reminder of the multitude of 
impacts that global warming will wreak on the Earth System.
 

Mariani, M., et al(2018).Climate Change Amplifications of Climate
Southern Hemisphere. 

 

R Williams, R Bradstock, G Carey, N Enright, A Gill, A Liedloff, C Lucas, R Whelan, A Andersen, D Bowman, P 
Clarke, G Cook, K Hennessy and A York (2009). Interactions between climate change, fire regimes and 

a preliminary assessment. Report by CSIRO-led consortia to Department of Climate 
Change and the Department of the Environment, Water, Heritage and the Arts, Canberra, 2009.

_________________ 

Climate Change Amplifications of Climate-Fire Teleconnections in the Southern Hemis

This paper provides a critical view on the impending fire danger under increased climatic pressures, 
which is of extreme importance for the immediate future of climate change policy making and of 
landscape management and conservation actions. Our analysis of documentary fire records from across 
the Southern Hemisphere reveals, for the first time, a critical increased strength of fire
teleconnections [i.e., a causal connection or correlation between meteorological or other 

omena which occur a long distance apart] and a tight coupling between 
-ignited fire occurrences, the upward trend in the Southern Annular Mode, and rising 

temperatures during the onset of the 21st century. A clear increase in the potential for 
-ignited fires in response to climate change is an important reminder of the multitude of 

impacts that global warming will wreak on the Earth System.” 

Climate Change Amplifications of Climate-Fire Teleconnections in the 

_____________ 

 

 
R Williams, R Bradstock, G Carey, N Enright, A Gill, A Liedloff, C Lucas, R Whelan, A Andersen, D Bowman, P 

Interactions between climate change, fire regimes and 
led consortia to Department of Climate 

Change and the Department of the Environment, Water, Heritage and the Arts, Canberra, 2009. 

-Fire Teleconnections in the Southern Hemisphere 

This paper provides a critical view on the impending fire danger under increased climatic pressures, 
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Divergent responses of fire to recent warming and drying across south-eastern Australia 
 

“A 2014 study that examined different fire responses to climate change in south-eastern Australia 
concluded:… overall patterns of change in fire activity across south-eastern Australia broadly 
corresponded to predictions based on hypothesized responses of contrasting fuel types to warming and 
drying. However, while warming and drying was widespread, the pronounced increase in fire in the 
heavily populated forested regions along the coast and mountains of south-eastern Australia was not 
consistently related to the influence of warming and drying trends, evident in key components of the 
fire danger index…Given our results, future changes in fire in many Australian ecosystems may be 
challenging to predict, due to complex interactions between climatic influences on fuel and fire 
spread and effects of changes to human populations and land use. Models for prediction of change in 
fire therefore need to account for the range of these processes. Closer scrutiny of these disparate 
influences on variations and temporal trends in contemporary fire activity may be required to build a 
more complete foundation for the prediction of fire in the future.” 
 
R Bradstock, T Penman, M Boer, Q Price and H Clarke (2014). Divergent responses of fire to recent warming and 
drying across south-eastern Australia. Global Change Biology, 20(5). 
 
 

4. THE SCIENCE (2): EVIDENCE-BASED CASE FOR DE-EMPHASISING 

BROAD-SCALE BURNING OF REMOTE FORESTS AND BUSHLAND 
 
There is a growing body of research that provides an evidence-based guide to improving fire management, 
community protection and biodiversity conservation across Australia.  The research summarised below, with a 
focus on southern Australia, is peer-reviewed and published in recognised scientific journals. It is authored by 
fire behaviour experts and fire ecologists. Taken together, it demonstrates the need for, and benefits and 
opportunities arising from, significant reform in fire use and management. This includes a shift of emphasis and 
resources away from broad-scale, repetitive burning of bushland distant from assets requiring protection, 
towards better-targetted, more cost-effective and reliable approaches (which may or may not include burning) 
undertaken close to community assets requiring protection.  
 
4.1  THE RESEARCH & FINDINGS 
 

“To fight the catastrophic fires of the future, we need to look beyond prescribed burning… One of 
Australia’s favourite fire prevention measures is prescribed burning – using controlled fires to clear out 
flammable materials. We’re almost obsessed with it. Indeed, it seems the outcome of every major 
inquiry is that we need to do more of it. The Royal Commission inquiry that followed Victoria’s 2009 
Black Saturday fires recommended that 5% of all public land in Victoria be treated per year – a doctrine 
that was subsequently dropped due to impracticality. Yet our research, published today in the 
International Journal of Wildland Fire, modelled thousands of fires in Tasmania and found that nearly  
a third of the state would have to be burned to effectively lower the risk of bushfires… Our study has 
shown that while prescribed burning can be quite effective in certain scenarios, it has serious  
 
constraints. Additionally, while we analysed these scenarios under bad fire weather, we were not able 
to analyse the kind of catastrophic days in which the effect of prescribed burning is seriously reduced, 
with howling dry winds and stupefying heat…Therefore, it is imperative that we not just blindly burn a 
pre-ordained fraction of the landscape. Rather, we must carefully design localised prescribed burning 
interventions to reduce risk to communities…Unfortunately, due to climate change, we are going to 
see a lot more catastrophic days in the future in Tasmania and indeed globally.” 
 

James Furlaud, PhD Student in Fire Ecology, University of Tasmania and David Bowman, Professor, 
Environmental Change Biology, University of Tasmania (2017).To fight the catastrophic fires of the 
future, we need to look beyond prescribed burning. 

_______________ 
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Study of 2003 Victorian wildfires reveals ‘weak’ effect of even recent prescribed burning 
 

“This study examined the effect of previous fuel reduction burning (FRB) on the severity of the >1 million 
ha 2003 Alpine Fire in eastern Victoria. The study found that there was [only] about a 15% reduction in 
fire severity in areas burnt just one year prior to 2003 and this decreased with increased age so that by 
the time previous fires were 10 years old, there was no consistent reduction in fire severity due to burn 
age…A Fire Severity Index (FSI) was calculated from the correlated fire, weather and topographic 
variables, with a three-factor model using the forest fire danger index (FFDI), fire or FRB age and 
percentage of north-western aspect, best explaining the variation in measured fire-severity data. The 
most important finding was that the reduction in fire severity and suppression assistance effects of 
previous fuel-reduction burning started to decline substantially when the FFDI exceeded 50. Above 
FFDI 50, landscape-scale fires became ‘weather-dominated’ and variation in fuel and topography 
became less important to continued fire spread. The greatest effects of previous PFRB in reducing 
wildfire severity and in assisting fire suppression occurred when (1) the FFDI fell to 25 or less (late in the 
evening and overnight); (2) the age of the PFRB was less than 3 years (i.e. when all three components of 
fuel—surface, bark and elevated material—were still substantially reduced).” 
 

Kevin G. Tolhurst and Greg McCarthy (2016).Effect of prescribed burning on wildfire severity: a 
landscape-scale case study from the 2003 fires in Victoria. Australian Forestry. 

____________ 
 

“[I]n the past two hundred years, Australian forests have been getting more fire than at any time in the 
tens of thousands of years before, and all of the controlled burning is not helping. For 26 out of 30 
bioregions in south-east Australia, there is no evidence that prescribed burning has reduced bush fire 
sizes.” 
 
Dr Philip Zylstra (2018). Research Fellow, Flammability and Fire Behaviour, University of Wollongong. New 
modeling shows how bushfires really burn. The Conversation, August 2016. 

___________ 
 

Opinion under fire: On what basis do we manage our landscapes? 
 

“Fuel reduction can be very expensive, and it can have undesirable environmental impacts. And, it’s not 
without risk, something amply illustrated by the loss of 40 houses in Margaret River (WA, 2011) due to 
an escaped prescribed burn. So, given that these treatments are expensive, damaging and risky, you’d 
think there would be compelling evidence demonstrating their effectiveness. However, evidence that 
these treatments mitigate impacts on peri-urban communities from wildfires remains extremely limited. 
 

Prescribed burning was identified by many commentators after Victoria’s Black Saturday fires as the key 
fuel reduction measure that should be increased in our forests. David Packham, a bushfire specialist 
from Monash University, was quoted in The Australian as saying, “The green movement is directly 
responsible for the severity of these fires through their opposition to prescribed burning.”  
 

Prescribed burning was the fifth most effective fuel reduction measure on Black Saturday, suggesting 
it is not the silver bullet as sometimes portrayed. Importantly, our research indicated that the proximity 
of prescribed burning to infrastructure was more important than the total area of prescribed burning in 
the landscape. However, the recommendations of the Bushfires Royal Commission focussed on 
increasing the area of prescribed burning rather than where it should be conducted. 
 

So, what does the evidence show? Our analysis suggests six factors have the potential to make a big 
difference. They are in order of importance: (1) the cover of trees and shrubs within 40m of houses, (2) 
whether trees and shrubs within 40m of houses was predominantly remnant or planted, (3) the upwind 
distance from houses to groups of trees or shrubs, (4) the upwind distance from houses to public 
forested land (irrespective of whether it was managed for nature conservation or logging), (5) the 
upwind distance from houses to prescribed burning within 5 years, and (6) the number of buildings or 
structures within 40m of houses.  
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In essence, we found that prescribed burning is not the most effective way to protect houses in 
severe bushfires. Prescribed burning helps protect houses, particularly when it is undertaken closer to 
them, but clearing vegetation close to houses was twice as effective. 
 

While our results indicate that fuel reduction reduces risk, it cannot guarantee protection to houses, 
particularly in extreme fire weather, which is when most houses are destroyed by bushfires in Australia. 
It is therefore critical that other measures, such as architectural solutions, safer places and early 
evacuation, are considered by every resident in fire-prone areas in addition to, or instead of, fuel 
reduction.” 
 
Phil Gibbons (2012). Opinion under fire: On what basis do we manage our landscapes? Decision Point. Issue #56.  
[Key reference: Gibbons P, L van Bommel, AM Gill, GJ Cary, DA Driscoll, RA Bradstock, E Knight, MA Moritz, SL 
Stephens, DB Lindenmayer (2012). Land Management Practices Associated with House Loss in Wildfires. PLoS 
ONE]. 

___________ 

“A focus on area targets pushes more hazard reduction burning into remote areas where they are 
easier to execute. A focus on tripling the area of hazard reduction burning in Victoria after Black 
Saturday had this outcome…While this might meet an area target, our research indicates that the 
proximity of hazard reduction burning to houses is much more important than the total amount of 
hazard reduction burning in the landscape.” 
 
What is the evidence behind hazard reduction burning? Dr Philip Gibbons. Associate Professor, Fenner School of 
Environment and Society, ANU. 
                                                                                   ___________ 
 
“The fatalities from Australia’s 10 worst bushfire days accounted for 64% of all civilian fatalities. Over 
50% of all fatalities occurred on days where the McArthur Forest Fire Danger Index (FFDI) exceeded 100 
(the current threshold for declaring a day as ‘catastrophic’) proximal to the fatality…Fatalities were 
dominated by a few bushfires that have occurred under catastrophic weather conditions. These 
conditions should be used as the context for discussing appropriate defensive actions for 
communities faced with a bushfire threat.” 
 
Raphaele Blanchi, Justin Leonard, Katharine Haynes, Kimberley Opie, Melissa James, Felipe Dimer de Oliveira 
(2014).Environmental circumstances surrounding bushfire fatalities in Australia 1901–2011. Environmental 
Science & Policy #37. 

__________ 
 
“An increase in fuel treatment, such as prescribed burning, may reduce crown fire risk but it has also 
been shown that fire severity in these fires was not reduced by recent burning (reduced fuel) under 
very severe weather [26].” 
 
Owen Price, Ross Bradstock (2013). Landscape scale influences of forest area and housing density on house loss 
in the 2009 Victorian Bushfires.PLoS One, 8 (8). 
 
“The results suggest that recently burnt areas (up to 5–10 years) may reduce the intensity of the fire but 
not sufficiently to increase the chance of effective suppression under severe weather conditions. Since 
house loss was most likely under these conditions (67%), effects of prescribed burning across 
landscapes on house loss are likely to be small when weather conditions are severe. Fuel treatments 
need to be located close to houses in order to effectively mitigate risk of loss.” 
 
Owen F. Price, Ross A. Bradstock. (2012). The efficacy of fuel treatment in mitigating property loss during 
wildfires: Insights from analysis of the severity of the catastrophic fires in 2009 in Victoria,Australia. Journal of 
Environmental Management, Volume 113. 

 
“In extreme weather, even 1-year-old [burnt areas] have a low likelihood of stopping unplanned 
fires. Fuel age had little influence on the spread of unplanned fires. Consequently, prescribed fires will 
be most effective when sited at the urban interface where resultant reduced unplanned fire intensity 
will be a benefit…Some studies from forests in south-eastern Australia report that fine fuels are back 
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to significant levels (i.e. likely to lead to fire intensities that are unsuppressible) after between 3 and 
5 years (Conroy 1996; Adams and Simmons 1995; Morrison et al 1996; Annon 2003; Gould et al 2007). 
The present study suggests that the modest effect of fuel reduction on ability to stop a subsequent 
unplanned fire is essentially gone after 5 years…Under extreme weather conditions, unplanned fires 
may not be controllable unless they have been recently burnt (Grant and Wouters 1993). Thus it is 
sensible to place prescribed burns in areas where maximum advantage can be gained from suppression 
of subsequent unplanned fires: that is, primarily close to the assetts that need to be protected.” 
 
Owen F. Price and Ross A. Bradstock (2010).The effect of fuel age on the spread of fire in sclerophyll forest in 
the Sydney region of Australia. International Journal of Wildland Fire 19(1) 35-45. 

 
“In all bioregions, weather was a stronger predictor than past-fire extent of area burnt in a particular 
year…fuel management strategies applied in one region are not necessarily applicable in another. In 
most bioregions prescribed burning is likely to have very little effect on subsequent extent of unplanned 
fire, and even in regions where leverage occurs, large areas of treatment are required to substantially 
reduce the area burned by unplanned fire…A recently burnt patch may slow or stop an unplanned fire 
should one occur, but low encounter rates make this unlikely. The most efficient use of prescribed fire 
is applying it to the immediate proximity of assets, where a resultant reduction in fire intensity can be of 
immediate benefit in terms of impacts on structures and ease of suppression (Price & Bradstock, 2010, 
2012). 
 

Our results imply that for most bioregions in south-east Australia, the potential for prescribed burning 
to significantly reduce the area of unplanned fire is limited. Therefore, recent policy initiatives to 
increase prescribed burning rates across all bioregions (Teague et al., 2010; Anon., 2011) may only 
have limited effects in reducing the risks from unplanned fires to people and property, unless such 
 treatments are strategically targeted close to the margins of developments and infrastructure.” 
 
Owen F. Price, Trent D. Penman, Ross A. Bradstock, Matthias M. Boer and Hamish Clarke. (2012) Biogeographical 
variation in the potential effectiveness of prescribed fire in south-eastern Australia. Journal of Biogeography (J. 
Biogeogr.) (2015) 42, 2234–2245. 

____________ 
 

“More fire means more flammable forests, which in turn mean more fire; it’s a positive feedback loop 
that can accelerate until fire-sensitive ecosystems such as the Mountain Ash collapse into 
permanently more flammable shrublands. Knowing this, however, gives us tools. Old forests are assets 
to be protected, and priority can be given to nursing older regrowth into its mature stages. It may be 
the eleventh hour, but we’re better placed now to stand with the forests and add what we can to their 
fight to survive climate change.” 
 
Philip J. Zylstra (2018).Contrary to common belief, some forests get more fire-resistant with age. Research 
Fellow, Flammability and Fire Behaviour, University of Wollongong. The Conversation, April 2018. 
 
 

“Across the Australian Alps, recently burnt forests have been on average more flammable than 
mature forests, consistent with historic observation and the mechanistic understanding arising from 
plant growth and species’ change.” 

Philip J. Zylstra (2018). Flammability dynamics in the Australian Alps. Austral Ecology. Vol 43, Issue 5. 
______________ 

 
“Overall fuel hazard was higher in forests and woodlands burned 6–12 years previously than those 
unburned for at least 96 years…Frequent burning can maintain forest understorey in an early 
successional ‘shrubby’ state, leading to higher overall fuel hazard than forests where a lack of fire is 
associated with the senescence of shrubs.” 
 
Kelly M. Dixon, Geoffrey J. Cary, Graeme L. Worboys, Julian Seddon and Philip Gibbons (2018). A comparison of 
fuel hazard in recently burned and long-unburned forests and woodlands.International Journal of Wildland Fire. 

____________ 
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“The findings demonstrate that year-to-year variation in weather and the success of ignition 
management consistently prevail over the effects of fuel management on area burned in a range of 
modelled ecosystems…Weather and ignition management effort were more important than fuel 
management approach and effort in determining total area burned in five landscape fire models. 
Modelled area burned decreased with increasing levels of ignition management effort in all models. 
Increasing effort in a random fuel reduction approach resulted in decreased areas burned in the model 
systems but the effects were unimportant compared with that of varying weather and level of ignition 
management.” 
 
Cary, G. J., Flannigan, M. D., Keane, R. E., Bradstock, R. A., Davies, I. D., Lenihan, J. M., Li, C., Logan, K. A. & 
Parsons, R. A. (2009). Relative importance of fuel management, ignition management and weather for area 
burned: evidence from five landscape-fire succession models. International Journal of Wildland Fire, 18 (2), 147-
156. 

______________ 

“Despite policy imperatives to expand fuel treatment, a reduction rather than an elimination of risk will 
result. Multi-faceted strategies will therefore be required for the management of risk…Feasible fuel 
treatment strategies are likely to leave considerable residual risk in many Australian forested 
ecosystems and this risk may be expected to increase in the future. Explicit recognition of this 
fundamental conclusion and its attendant consequences, including costs, will be needed to build a 
more comprehensive approach to the management of risks to people and their infrastructure.” 
 
R.A. Bradstock, G.J. Cary, I. Davies, D.B. Lindenmayer, O.F. Price, R.J. Williams (2012). Wildfires, fuel treatment 
and risk mitigation in Australian eucalypt forests: Insights from landscape-scale simulation. Journal of 
Environmental Management 105 (2012) 66e75. 

___________ 
 
 
“Wildfires cause enormous damage worldwide, particularly in Victoria, Australia, with growing 
populations in fire-prone ecosystems. Broad-scale prescribed burning is an established, yet 
controversial, wildfire management policy in Victoria and Australia. But does broad-scale prescribed 
burning reduce fire damage? The answer depends on how damage is measured. We propose that 
different perceptions about the efficacy of broad-scale prescribed burning derive from different 
disciplinary measures of damage (e.g., biodiversity, area burned, or fatalities). Although broad-scale 
prescribed burning reduces subsequent wildfire size, there is little evidence that it saves human lives 
and homes. Evidence suggests that small-scale fuel reduction may be more effective at saving lives. The 
prescribed burning debate might be better focused on what damage we wish to limit, and which 
measures are most effective at limiting this damage. In this context, the current policy focus on broad-
scale prescribed burning targets may distract efforts from more effective lifesaving strategies.” 
 
Danielle ClodeandMark A. Elgar (2014). Fighting Fire with Fire: Does a Policy of Broad-Scale Prescribed Burning 
Improve Community Safety? Society & Natural Resources: An International Journal. 

_______________ 
 

“There is no current body of opinion that allows unequivocal and immediate choice of an appropriate 
measure for the effectiveness of prescribed burning. As climates, landscapes, technology and social 
conditions change, the most appropriate levels and types of fuel modification in different environments 
are also likely to change. A series of measures will be needed as indicators if managers are going to 
adjust to continuously changing circumstances.” 
 
Report of the Inquiry into the 2002-2003 Victorian Bushfires (2004). Department of Premier and Cabinet. Bruce 
Esplin, Chairman, Emergency Services Commissioner, Victoria 

_______________ 
 
Constraints on achieving planned fuel-reduction burning  
 

“Whatever fuel-reduction prescriptions are determined as being appropriate to moderate bushfire 
behaviour, a number of impediments to implementation are evident:33 

 inadequate funding, skill levels, staffing and equipment  
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 the difficulty of maintaining adequate levels of suitably skilled personnel as land management 
agencies become more corporatised and restructure  

 changes in the ownership and function of natural and commercial forests in some regions, 
which have led to a decline in the availability of forestry-trained firefighters 

 increased fragmentation of land ownership in some areas—including absentee landowners—
which has placed added pressure on the fire agencies to respond to fires in these areas and led 
to greater expectations of support from volunteer rural fire brigades  

 concern on the part of managers to avoid risks of injury and of fire escape and the blame 
associated with the use of fire for fuel reduction  

 greater constraints on the number of days each year that are considered suitable for fuel-
reduction burning—for example, in Victoria it was estimated that an average of only 10 days a 
year are suitable for burning under current prescriptions34 

 public pressure to reduce fuel-reduction burning in order to protect air quality in regions where 
low winds, low temperature and inversion layers occur at times that are most suitable for fuel-
reduction burning35 

 other detrimental consequences to environmental assets and values that might result from fuel-
reduction activities (see Section 6.5).” 

 
National Inquiry on Bushfire Mitigation and Management. COAG (2004).Commonwealth of Australia. 

 
CONCLUSION 
More intensive ‘fuel reduction’(i.e. flammable material removal) close to houses will be more effective (more 
reliable and more cost-effective) in reducing fire risk to, and impacts on, housing and other community assets 
than broad-scale fuel reduction. Crucially, such fuel reduction need not be via burning: where required,  
slashing, grazing and physical removal of vegetation to reduce fuels have been used in different parts of  
Australia. If, as a result of improved planning, houses are not located in or near remaining natural (or near-
natural) bushland in the first place, there is less or no need to reduce surrounding fuels to protect them. 
 
4.2 FOREST FIRE DANGER INDEX (FFDI): OFF THE SCALE 
 

“A 2007 study suggested that the then fire danger ratings should be modified with two additional 
categories added at the top end of the scale – ‘very extreme’ (with FFDI in excess of 75) and 
‘catastrophic’ (with FFDI in excess of 100). Following the 2009 Victorian bushfires when the FFDI in 
parts of Victoria exceeded 200 (double the levels experienced during the 1939 Victorian bushfires) 
additional categories were added: ‘Severe’ for FDI 50–75; ‘Extreme’ 75–100 and ‘Catastrophic/Code 
Red’ above 100.” 
 
C Yeo, J Kepert and R Hicks (2015).Fire danger indices: current limitations and a pathway to better indices. 
Bushfire and Natural Hazards CRC, Australia, Report, 2015. 
 



 

 
Australian Emergency Management Committee, National 
Australia’s revised arrangements for bushfire advice and alerts 

 
 Severe Weather in a Changing Climate
 

 “The McArthur Forest Fire Danger Index (FFDI; McArthur 1967) is used to monitor fire weather in 
Australia, based on daily temperature, wind speed, humidity and a drought factor (Lucas 2010). The 
annual cumulative FFDI shows increases at almost all sites wit
within the period 1974-2015 (Bureau of Meteorology and CSIRO 2016; Fig. 23). 
particularly strong in south-east Australia and is primarily related to temperature increases. 
Societally and economically, severe fire conditions that can lead to extreme bushfires with 
devastating effects are particularly important.
high chance of house destruction (Bradstock and Gill 2001). Historic information sug
occurrence of extreme bushfires in recent decades (Sharples et al. 2016).
 

 
 

Australian Emergency Management Committee, National Bushfire Warnings Taskforce, 
Australia’s revised arrangements for bushfire advice and alerts - 2009/2010 fire season. October 2009.

____________ 

Severe Weather in a Changing Climate 

The McArthur Forest Fire Danger Index (FFDI; McArthur 1967) is used to monitor fire weather in 
Australia, based on daily temperature, wind speed, humidity and a drought factor (Lucas 2010). The 
annual cumulative FFDI shows increases at almost all sites with significant increases at 42% of the sites 

2015 (Bureau of Meteorology and CSIRO 2016; Fig. 23). The increase is 
east Australia and is primarily related to temperature increases. 

lly, severe fire conditions that can lead to extreme bushfires with 
devastating effects are particularly important. These events typically have FFDI>40 resulting in a very 
high chance of house destruction (Bradstock and Gill 2001). Historic information sug
occurrence of extreme bushfires in recent decades (Sharples et al. 2016). 

 

 

October 2009. 

The McArthur Forest Fire Danger Index (FFDI; McArthur 1967) is used to monitor fire weather in 
Australia, based on daily temperature, wind speed, humidity and a drought factor (Lucas 2010). The 

h significant increases at 42% of the sites 
The increase is 

east Australia and is primarily related to temperature increases. 
lly, severe fire conditions that can lead to extreme bushfires with 

These events typically have FFDI>40 resulting in a very 
high chance of house destruction (Bradstock and Gill 2001). Historic information suggests an increasing 



 

There is high confidence that climate change will lead to an increase in the average FFDI and a higher 
frequency of days with severe fire danger in southern and 
Meteorology 2015, Moritz et al. 2012, Clarke et al. 2011). This will result in reduced intervals
 between fire events, a higher fire intensity, lower fire extinguishments and an increase in fire spread
(Hennessy et al. 2007). Hennessy et al. (2005) estimated that by 2050, the frequency of extreme fire 
danger will increase by 15-70% in south
extreme bushfires but there is a large potential that they will signi
future (Sharples et al. 2016). 
 

Lucas et al. (2007) suggested that the number of extreme fire danger days (FFDI>50) could increase 
by 15 to 65% by 2020. By 2050, the increases could be as high as 100 to 300% (relative 
Furthermore, an extension in the length of the fire season will reduce the window of opportunity for 
fuel-reduction burning to winter (Hennessy et al. 2007). These changes are due to increasing 
temperatures and drying in these regions. Little cha
monsoonal north Australian regions (medium confidence) while changes in arid inland areas are 
uncertain (CSIRO and Bureau of Meteorology 2015).
 

There is compelling information that bushfire is one of the fast
Australia (Sharples et al. 2016). 
the extreme and catastrophic bushfires that typically drive most of the property bushfire risk.

 
Severe Weather in a Changing Climate
Center for Climate and Weather Extremes, National Center for Atmospheric Research, USA; Bruce Buckley, Peter 
Chan, Mark Leplastrier, Andrew Dyer, Insurance Australia

 
4.3 CHALLENGING THE ‘FUEL LOAD =

 

 
“At the heart of our traditional fire management 
leaflet published by Australian bushfire expert Alan McArthur
that if we halve the fuel load – the leaf litter on the ground 
never been backed by evidence, but in the absence of something better it became the bedrock of 
Australian fire management. One rule for all forests: burn them.
 
Dr Philip Zylstra (2016).Research Fellow, flammability and fire behaviour, 
New modelling on bushfires shows how they really burn through an

 
“Many of my observations and comments are tentative and may be proved wrong or subject to drastic 
change as more data becomes available.
 
McArthur AG (1966). Notes on fire behaviour in eucalypt forests

 
“[I]n this laboratory study, forward rate of spre
quantity of fuel per unit area…The lack of a relationship between headfire rate of spread and litter fuel 
quantity reported in this study contrasts with widely held beliefs within the Australian fire communit
and with commonly used Australian forest fire behaviour guides ... which assume that spread rate is 
directly related to fuel quantity.
 
Dr Neil Burrows, CALMScience, Department of Conservation and Land Management (1999)

There is high confidence that climate change will lead to an increase in the average FFDI and a higher 
frequency of days with severe fire danger in southern and eastern Australia (CSIRO and Bureau of 
Meteorology 2015, Moritz et al. 2012, Clarke et al. 2011). This will result in reduced intervals
between fire events, a higher fire intensity, lower fire extinguishments and an increase in fire spread

Hennessy et al. (2005) estimated that by 2050, the frequency of extreme fire 
70% in south-east Australia. Very little work has been done on changes in 

extreme bushfires but there is a large potential that they will significantly increase in frequency in the 

Lucas et al. (2007) suggested that the number of extreme fire danger days (FFDI>50) could increase 
. By 2050, the increases could be as high as 100 to 300% (relative 

Furthermore, an extension in the length of the fire season will reduce the window of opportunity for 
reduction burning to winter (Hennessy et al. 2007). These changes are due to increasing 

temperatures and drying in these regions. Little change in fire hazard is expected in tropical and 
monsoonal north Australian regions (medium confidence) while changes in arid inland areas are 
uncertain (CSIRO and Bureau of Meteorology 2015). 

There is compelling information that bushfire is one of the fastest growing climate risks facing 
 However, there is limited information in the literature about trends in 

the extreme and catastrophic bushfires that typically drive most of the property bushfire risk.

Changing Climate (2019). Cindy Bruyère, Greg Holland, Andreas Prein, James Done: Capacity 
Center for Climate and Weather Extremes, National Center for Atmospheric Research, USA; Bruce Buckley, Peter 
Chan, Mark Leplastrier, Andrew Dyer, Insurance Australia Group Limited (IAG). 

= FIRE INTENSITY’ ASSUMPTION  

fire management approach are hand-drawn dots on a graph from a 
bushfire expert Alan McArthur in the 1960s. Nine data points telling us 
the leaf litter on the ground – we can halve the speed o

never been backed by evidence, but in the absence of something better it became the bedrock of 
Australian fire management. One rule for all forests: burn them.” 

Research Fellow, flammability and fire behaviour, University of Wollongong
New modelling on bushfires shows how they really burn through an area.  

_____________ 

and comments are tentative and may be proved wrong or subject to drastic 
change as more data becomes available.” 

Notes on fire behaviour in eucalypt forests. Canberra, ACT. 
___________ 

[I]n this laboratory study, forward rate of spread was therefore found to be independent of the 
The lack of a relationship between headfire rate of spread and litter fuel 

contrasts with widely held beliefs within the Australian fire communit
and with commonly used Australian forest fire behaviour guides ... which assume that spread rate is 
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“Our study found that for these sites, plant traits were more important for predicting flame height than 
was surface fuel load…Conventional approaches to modelling fire behaviour based on the mass of  
surface litter and simple measures of above-ground fuel strata may therefore be unable to predict 
aspects of fire behaviour that arise from variations in forest composition.” 
 
Zylstra P, Bradstock RA, Bedward M, Penman TD, Doherty MD, Weber RO, Gill AM, Carey GJ. (2016). Biophysical 
Mechanistic Modelling Quantifies the Effects of Plant Traits on Fire Severity: Species, Not Surface Fuel Loads, 
Determine Flame Dimensions in Eucalypt Forests. PLoS ONE 11(8): e0160715.  
 

4.4 ANNUAL BURNING TARGETS ‘COUNTER-PRODUCTIVE’ 
 

Several states currently have targets for the amount of PHRB they hope to achieve each year. For example, WA 
has a target of 200,000 hectares/year of PHRB in the South West forest region while NSW has a target of 
135,000 ha/yr across the state.  
 
This is despite the science showing such burning, especially broadscale burning of remote bushland, is likely to 
be of relatively little benefit especially under severe fire weather conditions.  Some states, like Victoria, have 
attempted to move away from this flawed approach (see below) but are under constant pressure from the 
burn lobby to reinstate and increase targets, especially following a wildfire emergency. 
 

“Despite the complexities associated with measuring the effectiveness of risk modification through fuel-
reduction burning, historically this has been attempted almost exclusively by measuring the gross area 
burnt each year against area targets. There are many reasons why a gross area target might not be met in 
a particular year, most commonly the weather not being suitable (either a wet winter or a drought period) 
and large-area, unplanned fires in the previous year achieving a great deal of fuel reduction themselves. 
Moreover, the highest priority areas for risk reduction are likely to be the more challenging, urban–
bushland interface parts of the landscape—not the large areas of public land in the easiest terrain, where 
the risk to life and property is much lower. For these reasons, at a state or regional level the area 
actually treated in fuel-reduction programs in a particular year bears little direct relationship to the real 
reduction in risk…Finding 6.6:Comparing the gross area treated annually in fuel-reduction burning—
that is, for a whole agency, region or state—with a published target is not a good basis for assessing 
performance and is likely to be counterproductive.” 
 
National Inquiry on Bushfire Mitigation and Management (2004). COAG/Commonwealth of Australia 

___________ 
 

“The Victorian Government supports planned burning to improve protection, conservation and production 
outcomes. However, the annual area treated by planned burning needs to be determined based on science 
and risk management frameworks and be subject to suitable opportunities as dictated by seasonal 
conditions. Given this, the Government recognises that the amount of planned burning will vary to 
take into account these factors. The Government supports a move away from focusing on hectare-based  
targets which may lead to inappropriate planned burning programs. They do not account for differences 
in the effort required for small area asset protection burns (often around settlements) compared with 
larger-scale mosaic burns in more remote areas. The latter, while not providing immediate and apparent 
asset protection are important for achieving multiple outcomes. A combination of both is 
required.” 
 
Government of Victoria (2008).Response to the Environment and Natural Resources Committee’s Inquiry into the 
Impact of Public Land Management Practices on Bushfires in Victoria. 

__________ 
 

Victoria Bushfires Royal Commission(VBRC): Target recommendation challenged 
 

“In July 2010, the Victorian Bushfires Royal Commission (VBRC) handed down its final report that 
contained 67 recommendations. The BRCIM’s 2012 Final Report advocated that the State reconsider the 
planned burning rolling target of five per cent [‘Rec. 56: The State fund and commit to implementing a 
long-term program of prescribed burning based on an annual rolling target of 5 per cent minimum of 



 

public land’] and replace it with a risk based approach focused on the protection of life and property
2013, the BRCIM went further stating concerns that the 
affordable or sustainable. The BRCIM’s view in relation to this target is unchanged. Area based hectare
 targets alone will not necessarily reduce the bushfire risk to life and property in Victoria and 
adverse environmental outcomes… With the benefit of five years dedicated wor
considers it may be timely for the State to reconsider VBRC Recommendation 56, having regard to the 
positive shift in focus from a numeric area based target to a risk based approach in order to deliver an 
effective long term program of planned burning.
 
Bushfires Royal Commission Implementation Monitor (BRCI
 

In 2015 the Victorian Government accepted this recommendation to remove the area target, replacing it with a 
risk reduction target for fuel management on public land from July 1 2016.

5. PREVENTION IS SAFER AND
 
Prevention overlooked 
 

“Even if the Morrison government tackled climate change with gusto tomorrow, the reality is that the 
problem has already taken hold. And as former 
warned, ‘we are not adequately prepared’
 

The Productivity Commission (2015) has warned
severely under-resourced. It said government natural dis
shifting, ad hoc responses and short
 

Crucially, the commission said governments ‘
in mitigation that would limit the impact of natur
overhaul and whole-of-system approach to fire prevention and suppression. This would involve 
representation from multiple community, government and community sectors, and needs to be well
resourced. 
 

Untapped opportunities for bushfire prevention abound. For example, there is little recognition that at least 
90% of bushfires are accidentally or deliberately started by pe
needed.” 
 
Janet Stanley. Associate Professor/Principal Research Fellow at the Melbourne Sustainable Society Institute at the 
University of Melbourne. Why is the government

 

Only 4% of Commonwealth expenditure is ‘preventative’

replace it with a risk based approach focused on the protection of life and property
2013, the BRCIM went further stating concerns that the 390,000 ha target may not be achievable, 

BRCIM’s view in relation to this target is unchanged. Area based hectare
targets alone will not necessarily reduce the bushfire risk to life and property in Victoria and 

… With the benefit of five years dedicated work in this area, the BRCIM 
considers it may be timely for the State to reconsider VBRC Recommendation 56, having regard to the 
positive shift in focus from a numeric area based target to a risk based approach in order to deliver an 

am of planned burning.” 

Bushfires Royal Commission Implementation Monitor (BRCIM), Annual Report. July 2014 

In 2015 the Victorian Government accepted this recommendation to remove the area target, replacing it with a 
risk reduction target for fuel management on public land from July 1 2016. 

___________ 
 

AND CHEAPER, BUT REQUIRES INVESTMENT

Even if the Morrison government tackled climate change with gusto tomorrow, the reality is that the 
problem has already taken hold. And as former NSW Fire and Rescue Commissioner Greg Mullins

e are not adequately prepared’ for the monster fires that will result. 

has warned that bushfire prevention is largely overlooked and 
resourced. It said government natural disaster funding arrangements are ‘

hort-term political opportunism’.  

he commission said governments ‘over-invest in post-disaster reconstruction and under
in mitigation that would limit the impact of natural disasters in the first place’. It called for a major 

system approach to fire prevention and suppression. This would involve 
iple community, government and community sectors, and needs to be well

Untapped opportunities for bushfire prevention abound. For example, there is little recognition that at least 
90% of bushfires are accidentally or deliberately started by people. More research into this area is 

Janet Stanley. Associate Professor/Principal Research Fellow at the Melbourne Sustainable Society Institute at the 
government refusing to link bush fires to climate change? Nov 13, 2019.

Only 4% of Commonwealth expenditure is ‘preventative’ 
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BRCIM’s view in relation to this target is unchanged. Area based hectare 
targets alone will not necessarily reduce the bushfire risk to life and property in Victoria and may have 
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positive shift in focus from a numeric area based target to a risk based approach in order to deliver an 

In 2015 the Victorian Government accepted this recommendation to remove the area target, replacing it with a 

INVESTMENT 

Even if the Morrison government tackled climate change with gusto tomorrow, the reality is that the 
NSW Fire and Rescue Commissioner Greg Mullins this week 
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. More research into this area is 

Janet Stanley. Associate Professor/Principal Research Fellow at the Melbourne Sustainable Society Institute at the 
Nov 13, 2019. 

 



 

5.1 COST BENEFIT ANALYSIS 
 

As numerous studies and inquiries have highlighted, there is a dearth of credible, rigorous cost
to help guide decisions on fire management.
 

“Results of this study demonstrate that treatment of fuels at the interface [i.e., close to buildings] is 
only the best means of reducing risk, it is also the most cost
 
T.D. Penman, R.A. Bradstock, O.F. Price (2013). 
effective fuel treatment solutions in south eastern Australia
166e175.  

 
“Results show that various bushfire risk
applied in a targeted way. In general, strategies that require implementation over
costs and are unlikely to provide value for money unless they can generate exceptional levels of fire 
prevention. The majority of benefits were generated from strategies that were applied within or close 
to the valuable assets... Overall, the study indicates that prescribed burning has potential to generate 
benefits, but should be applied in a targeted way, rather than being a general strategy across all sub
regions. Consistent with some previous research (e.g., 
be most beneficial when applied relatively close to valuable assets.
 
Professor David Pannell and Research Assistant Professor Fiona Gibson 
Integrated assessment of Prescribed burning

 

 
“However, as indicated by the results of modelling for the Sydney Basin case study, and detailed
analysis of fire history in these and other ecosystems, 
have to be implemented in Australian forested landscape to achieve relatively modest levels of risk 
mitigation for urban and other assets. 
level of prescribed burning, i.e. there is always residual risk. 
prescribed burning, and its effectiveness in achieving fire management goals 
change related or otherwise – require further research and evaluation. 
proposals to double or triple the amount of prescribed burning are to be feasibly implemented and 
sustained in the long term... The science underpinning the 
achievement of multiple objectives and minimising risk to multiple values at landscape level is complex, 
and still in its infancy.” 

 
R Williams, R Bradstock, G Carey, N Enright, A Gill, A Liedloff, C Lucas, R Whelan
Clarke, G Cook, K Hennessy and A York (2009). 
biodiversity in Australia – a preliminary assessment
of the Environment, Water, Heritage and the Arts, Canberra.

 

and inquiries have highlighted, there is a dearth of credible, rigorous cost
to help guide decisions on fire management. 

“Results of this study demonstrate that treatment of fuels at the interface [i.e., close to buildings] is 
e best means of reducing risk, it is also the most cost-effective.” 

T.D. Penman, R.A. Bradstock, O.F. Price (2013). Reducing wildfire risk to urban developments: Simulation of cost
effective fuel treatment solutions in south eastern Australia. Environmental Modelling & Software 52 (2014) 

____________ 

Results show that various bushfire risk-management strategies have potential to generate benefits when 
In general, strategies that require implementation over large areas have high 

costs and are unlikely to provide value for money unless they can generate exceptional levels of fire 
prevention. The majority of benefits were generated from strategies that were applied within or close 

Overall, the study indicates that prescribed burning has potential to generate 
benefits, but should be applied in a targeted way, rather than being a general strategy across all sub
regions. Consistent with some previous research (e.g., Gibbons et al., 2012), prescribed burning is likely to 
be most beneficial when applied relatively close to valuable assets.” 

Professor David Pannell and Research Assistant Professor Fiona Gibson (University of Western Australia
Integrated assessment of Prescribed burning. 

_____________ 

“However, as indicated by the results of modelling for the Sydney Basin case study, and detailed
analysis of fire history in these and other ecosystems, relatively large amounts of prescribed burning 
have to be implemented in Australian forested landscape to achieve relatively modest levels of risk 
mitigation for urban and other assets. Therefore, risk is unlikely to be totally eliminated by any feasible 
level of prescribed burning, i.e. there is always residual risk. The relative benefits and costs of 
prescribed burning, and its effectiveness in achieving fire management goals – whether climate

require further research and evaluation. This is particularly important if 
proposals to double or triple the amount of prescribed burning are to be feasibly implemented and 
sustained in the long term... The science underpinning the application of prescribed burning to the 
achievement of multiple objectives and minimising risk to multiple values at landscape level is complex, 

R Williams, R Bradstock, G Carey, N Enright, A Gill, A Liedloff, C Lucas, R Whelan, A Andersen, D Bowman, P 
Clarke, G Cook, K Hennessy and A York (2009). Interactions between climate change, fire regimes and 

a preliminary assessment. CSIRO. Department of Climate Change and the Department 
Water, Heritage and the Arts, Canberra. 

___________ 
 

and inquiries have highlighted, there is a dearth of credible, rigorous cost-benefit analyses 

“Results of this study demonstrate that treatment of fuels at the interface [i.e., close to buildings] is not 

Reducing wildfire risk to urban developments: Simulation of cost-
Environmental Modelling & Software 52 (2014) 

management strategies have potential to generate benefits when 
large areas have high 

costs and are unlikely to provide value for money unless they can generate exceptional levels of fire 
prevention. The majority of benefits were generated from strategies that were applied within or close 

Overall, the study indicates that prescribed burning has potential to generate 
benefits, but should be applied in a targeted way, rather than being a general strategy across all sub-

prescribed burning is likely to 

University of Western Australia) (2014). 
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“We need to improve resource-allocation: N
making. 

 

Abbie Rogers, et al (2019).The intangible benefits and costs of bushfire management
Natural Hazards CRC. 

 
5.2 FIVE ALTERNATIVE APPROACHES: 
 

1. Ignition management, including arson

Numerous studies have highlighted that ignition management (i.e., preventing fires from starting), is one of the 
most effective ways to address fire risk. Whilst lightning strikes cannot be prevented, other major causes of 
bushfires can, including arson and escapes from prescribed burning operations.

2. Early detection and rapid suppression

“For decades detection and monitoring of forest and other wildland fires has relied heavily on aircraft (and 
satellites). Technical advances and improved affordability of both sensors and sensor platforms 
revolutionize the way aircraft detect, m
hyperspectral cameras, image intensifiers and thermal cameras that have previously been limited in use due 
to cost or technology considerations are now becoming 
airborne sensor platforms, particularly small, unmanned aircraft or drones, are enabling new applications 
for airborne fire sensing…New sensors and the miniaturisation and commoditisation of existing sensors 
promise to increase the range of appli
operations. Hierarchical systems of sensors, continuous monitoring for early detection, and field deployable 
small sensing platforms could enable profound changes and improvements in fores
Robert Allison, Joshua Johnston, Gregory Craig and Sion Jennings (2016). 
Sensing for Wildfire Detection and Monitoring
 

3. Mechanical fuel reduction 
 

As discussed previously, numerous papers and inquiries have stated that ‘fuel reduction’ near to the asset 
being protected is the most effective and reliable way to reduce bushfire impacts. Such fuel management can 
be done in several ways, of which burning is just one. 

 
Mechanical Bushfire Fuel Load Reduction Progra
“The National Bushfire Mitigation Program
territories to implement long-term bushfire mitigation strategies and improved fuel reduction activities. 

allocation: Non-market values need to be accounted for in decision

 
The intangible benefits and costs of bushfire management

 MORE COST-EFFECTIVE, MORE RELIABLE 

arson 

Numerous studies have highlighted that ignition management (i.e., preventing fires from starting), is one of the 
most effective ways to address fire risk. Whilst lightning strikes cannot be prevented, other major causes of 

d escapes from prescribed burning operations. 

Early detection and rapid suppression 

“For decades detection and monitoring of forest and other wildland fires has relied heavily on aircraft (and 
satellites). Technical advances and improved affordability of both sensors and sensor platforms 
revolutionize the way aircraft detect, monitor and help suppress wildfires. Sensor systems like 
hyperspectral cameras, image intensifiers and thermal cameras that have previously been limited in use due 
to cost or technology considerations are now becoming widely available and affordable

particularly small, unmanned aircraft or drones, are enabling new applications 
…New sensors and the miniaturisation and commoditisation of existing sensors 

promise to increase the range of application of airborne detection and to provide new models of detection 
operations. Hierarchical systems of sensors, continuous monitoring for early detection, and field deployable 

could enable profound changes and improvements in forest fire suppression
Robert Allison, Joshua Johnston, Gregory Craig and Sion Jennings (2016). Airborne Optical and Thermal Remote 
Sensing for Wildfire Detection and Monitoring. 

As discussed previously, numerous papers and inquiries have stated that ‘fuel reduction’ near to the asset 
being protected is the most effective and reliable way to reduce bushfire impacts. Such fuel management can 

of which burning is just one.  

Mechanical Bushfire Fuel Load Reduction Program 
al Bushfire Mitigation Program (NBMP) provided $15 million over three years to states and 

term bushfire mitigation strategies and improved fuel reduction activities. 

market values need to be accounted for in decision-
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Numerous studies have highlighted that ignition management (i.e., preventing fires from starting), is one of the 
most effective ways to address fire risk. Whilst lightning strikes cannot be prevented, other major causes of 

“For decades detection and monitoring of forest and other wildland fires has relied heavily on aircraft (and 
satellites). Technical advances and improved affordability of both sensors and sensor platforms promise to 

Sensor systems like 
hyperspectral cameras, image intensifiers and thermal cameras that have previously been limited in use due 

widely available and affordable. Similarly, new 
particularly small, unmanned aircraft or drones, are enabling new applications  

…New sensors and the miniaturisation and commoditisation of existing sensors 
cation of airborne detection and to provide new models of detection 

operations. Hierarchical systems of sensors, continuous monitoring for early detection, and field deployable 
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Airborne Optical and Thermal Remote 

As discussed previously, numerous papers and inquiries have stated that ‘fuel reduction’ near to the asset 
being protected is the most effective and reliable way to reduce bushfire impacts. Such fuel management can 

(NBMP) provided $15 million over three years to states and 
term bushfire mitigation strategies and improved fuel reduction activities. 
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The program is an Australian Government Election Commitment (2013).Of the $15 million program 
funding, $1.5 million was allocated to undertake mechanical fuel load reduction trials as a bushfire 
mitigation measure. The Australian Government is providing $1.5 million, under a National Partnership 
 with the NSW Government, to undertake the trials ($1 million in 2015-16 and $500 000 in 2016-17).The 
trials aim to establish whether mechanical thinning of forests can reduce bushfire risk in an economical, 
socially acceptable and environmentally sound manner around key assets, such as conservation areas 
or townships, where prescribed burning is undesirable for a range of reasons. The trials will gather 
scientific, cost-benefit and social attitude evidence from a variety of forest types across Australia.” 
 

https://www.agriculture.gov.au/forestry/national/nbmp 
 
4. Making houses safer 

 

“...it is generally understood, from the fires that we have extensively investigated, that 
something like 90 per cent of house loss is in the absence of a direct interaction with the fire 
front itself, which means it is about more insidious activity like ember attack igniting the house 
directly or igniting fences and other details around the house, which then have an impact on 
the structure itself…The contention therefore is that reducing fuel hazards at the urban 
interface and improving house design to withstand ember attacks are the most critical 
elements of protecting housing assets.” 

Mr Justin Leonard (CSIRO), Evidence to the Federal Parliamentary Bushfires Inquiry(2010). 
 

5. Integrated planning and building controls in bushfire prone areas – Victorian example 
 

WHAT ARE BUSHFIRE PRONE AREAS? 
Bushfire Prone Areas are areas that are subject to or likely to be subject to bushfires. 
The Minister for Planning has determined that specific areas are designated Bushfire Prone Areas for 
the purposes of the building control system. 

DESIGNATED BUSHFIRE PRONE AREAS 
Specific bushfire construction standards apply in designated bushfire prone areas in Victoria. These 
bushfire construction requirements are aimed at improving bushfire protection for residential buildings. 
The creation of the Bushfire Prone Area Map fulfils one of the 67 recommendations made by the 
Victorian Bushfires Royal Commission. 

The Bushfire Prone Area Map for Victoria was reviewed and updated on 10 September 2019. 
The 19 councils updated in the 10 September 2019 review are: Ballarat, Bass Coast, Baw Baw, Cardinia, 
Casey, Golden Plains, Greater Geelong, Hume, Latrobe, Macedon Ranges, Melton, Mitchell, South 
Gippsland, Surf Coast, Warrnambool, Wellington, Whittlesea, Wodonga, and Wyndham. 

6. GOVERNMENTS, AGENCIES AND INSTITUTIONS 
 

In 2014, the National Bushfire Management Policy Statement for Forests and Rangelands was published by 
the Forest Fire Management Group for The Council of Australian Governments (COAG). 
 

“This statement outlines agreed objectives and policies for the future management of broad area or 
landscape fire in Australia’s forests and rangelands. It is, in part, a supplementary response by the 
Australian, state and territory governments to the 2004 report to COAG, of the National Inquiry on 
Bushfire Mitigation and Management. 
 

Australia and many other fire-prone parts of the world have experienced an increase in bushfires over 
the past decade. The bushfires have increased in intensity and caused more damage. There is 
increasing debate within Australia and overseas about how best to reduce bushfire risk. This debate 
is occurring against a backdrop of a changing climate and a growing, more urbanised population. It is 
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informed by the Victorian Bushfires Royal Commission into the 2009 Black Saturday Bushfires which led 
to the deaths of 173 people and destroyed over 2000 homes… 
 

The vision inspiring this policy is that fire regimes are effectively managed to maintain and enhance 
the protection of human life and property, and the health, biodiversity, tourism, recreation and 
production benefits derived from Australia’s forests and rangelands… 
 

To deliver these objectives, fourteen national goals have been identified:1. Maintain Appropriate Fire 
Regimes in Australia’s Forests and Rangelands.2. Balance the Environmental Impacts of Fire.3. Promote 
Indigenous Australians’ Use of Fire.4. Community Engagement.5. Public Awareness and Education.6. 
Integrated and Coordinated Decision Making and Management.7. Employment, Workforce Education 
and Training.8. Bushfire Risk Mitigation.9. Bushfire Response.10. Safety in Fire Operations.11. Bushfire 
Recovery.12. International Responsibilities.13. Risk Management.14. Investing in and Managing 
Knowledge… 
 

Knowledge of the costs and benefits of alternative bushfire management strategies is 
incomplete…Risk of adverse impacts from bushfire is increasing due to climate change, increased 
settlement and development, and greater reliance on products and services (tourism, water, carbon 
and timber) from production and conservation lands.” 
 
National Bushfire Management Policy Statement for Forests and Rangelands(2014). Forest Fire Management 
Group of COAG. 

 
6.1  AGENCIES AND INSTITUTIONS 

In addition to governments themselves, there is a large array of government and quasi-government agencies 
involved in the development of policy and implementation of fire management strategies across Australia. 
Levels of co-operation vary and there is often competition between agencies for resources and influence.  

The agencies include, 

Forest Fire Management Group for the Council of Australian Governments (COAG) 

Centre for Environmental Risk Management of Bushfires (University of Wollongong): The core task of the 
Centre for Environmental Risk Management of Bushfires (CERMB) is the quantification of bushfire risks and the 
way these risks can be mitigated through cost-effective management. Contemporary bushfire management is 
predicated on the concept of risk: an estimation of the likelihood of losses of a given magnitude. The concept 
of risk can be applied to multiple management entities or values, such as lives and property, biodiversity, 
infrastructure and ecosystems services. This work covers multiple themes and funding sources. 

Bushfire and Natural Hazards CRC: The Bushfire and Natural Hazard Cooperative Research Centre is conducting 
research to build a disaster-resilient Australia. From July 2013, $47 million over eight years in Australian 
Government funds under the Cooperative Research Centres Program have been matched by support from 
state and territory government organisations, research institutions and NGOs. 
 Australian Emergency Management Committee 
 Australasian Fire and Emergency Service Authorities Council (AFAC) 
 CFA and DSE –Victoria 
 RFS –NSW 
 CFS –SA 
 DBCA and DFES– WA 

6.2  COMMONWEALTH  ROLE 

The Commonwealth has various roles and responsibilities in relation to fire management, risk and harm 
minimisation and disaster management.  

 



 

 It has avoided conducting EPBC Act environmental impact assessments of 
programs despite strong evidence that they have significant environmental impacts, including impacts 
on listed threatened species; 

 It is a major funder of fire management 
 It is a major funder of airborne fire

 

Various COAG processes and inquiries have highlighted the need for national direction and coordination. This 
need is becoming more urgent in the face of global heating and climate change.
 

“The government must develop a plan
communities, emergency services, and health services are well prepared for the increasing severity and 
frequency of extreme fire conditions. As fire risk increases, disaster risk reduction and ad
policies will play a critical role in reducing risks to people and their assets. Increased resources for our 
emergency services and fire management agencies will be required (Climate Council 2014b; Climate 
Council 2014c).” 
 
Climate Council (2019). This is Not Normal

 
“The Commonwealth actively assists the states and territories to improve their disaster
management arrangements through a range of programs and other support 
Commonwealth funding for the restoration of essential infrastructure under the Natural Disaster
Relief and Recovery Arrangements is already conditional on the development and implementation
of appropriate disaster mitigation 
Natural Disaster Resilience acknowledges that both the Commonwealth and the states and
territories have a mutual interest in reducing the impact of, and increasing resilience to, natural
disasters.” 
 
Final report, 2010 Senate Select Committee on Agricultural and Related Industries inquiry into ‘
severity of bushfires across Australia
response was tabled on 7 July 2011.

 
As discussed previously, the Productivity Commission
disaster prevention and preparation, relative to expenditure on disaster management (e.g. airborne fire
post-disaster relief. 
 

6.3   STATES’ ROLES 

The states are in the frontline in dealing with the climate/fire emergency. Unfortunately, many have adopted 
policies of increased PHRB, largely ignoring the science. 
management which, depending on where and how it is done, can also be another
impact. At the same time, funding is being cut to many of the agencies and bodies that could help manage the 

It has avoided conducting EPBC Act environmental impact assessments of broadscale, repetitive PHRB 
programs despite strong evidence that they have significant environmental impacts, including impacts 

It is a major funder of fire management research; 
It is a major funder of airborne fire-fighting and post-fire disaster relief. 

Various COAG processes and inquiries have highlighted the need for national direction and coordination. This 
need is becoming more urgent in the face of global heating and climate change. 

The government must develop a plan for escalating fire danger in Australia. It is crucial that 
communities, emergency services, and health services are well prepared for the increasing severity and 
frequency of extreme fire conditions. As fire risk increases, disaster risk reduction and ad
policies will play a critical role in reducing risks to people and their assets. Increased resources for our 
emergency services and fire management agencies will be required (Climate Council 2014b; Climate 

This is Not Normal: Climate change and escalating bushfire risk. Briefing paper.
___________ 

“The Commonwealth actively assists the states and territories to improve their disaster
management arrangements through a range of programs and other support activities. Provision of
Commonwealth funding for the restoration of essential infrastructure under the Natural Disaster
Relief and Recovery Arrangements is already conditional on the development and implementation
of appropriate disaster mitigation strategies. Similarly, the Natioal Partnership Agreement on
Natural Disaster Resilience acknowledges that both the Commonwealth and the states and
territories have a mutual interest in reducing the impact of, and increasing resilience to, natural

2010 Senate Select Committee on Agricultural and Related Industries inquiry into ‘
bushfires across Australia’. Presented to the Senate on 13 August 2010. The Australian Government 

. 

As discussed previously, the Productivity Commission (2015) has highlighted the Commonwealth’s underspending on 
disaster prevention and preparation, relative to expenditure on disaster management (e.g. airborne fire
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Various COAG processes and inquiries have highlighted the need for national direction and coordination. This 

for escalating fire danger in Australia. It is crucial that 
communities, emergency services, and health services are well prepared for the increasing severity and 
frequency of extreme fire conditions. As fire risk increases, disaster risk reduction and adaptation 
policies will play a critical role in reducing risks to people and their assets. Increased resources for our 
emergency services and fire management agencies will be required (Climate Council 2014b; Climate 
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activities. Provision of 
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territories have a mutual interest in reducing the impact of, and increasing resilience to, natural 

2010 Senate Select Committee on Agricultural and Related Industries inquiry into ‘The incidence and 
resented to the Senate on 13 August 2010. The Australian Government 
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disaster prevention and preparation, relative to expenditure on disaster management (e.g. airborne fire-fighting) and 
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serious environmental 
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new fire-climate regime across Australia, including capacity to prevent arson. Lack of rigorous monitoring of 
the effectiveness and impacts of PHRB is a major, ongoing, problem. 

“Monitoring Performance: The state, territory and local governments need to regularly review their 
performance…against appropriate indicators. Performance review should be continuous and not be 
deferred until inquiries are completed after a major bushfire event. This needs to include the 
environmental impact of fire regimes across the landscape and the effectiveness of strategies over 
longer time frames. Principles must be monitored regularly if they are to improve performance and 
bring about change.” 
 
National Bushfire Management Policy, COAG (2014). 

____________ 
 

National Inquiry on Bushfire Mitigation and Management (2004): Zoning approach 
 
“A potentially effective mechanism for applying appropriate fire mitigation across the landscape, 
focusing at the small scale on asset protection, is the development of bushfire risk–management plans. 
To be effective in capturing local knowledge and gaining commitment to the protection of all assets in a 
complex landscape, these plans should be developed with community input and should cover all private 
and public land…Includes a system for classifying fire risk management zones across the landscape—
not within individual land tenures. 
 

Once zonings are defined in a region, an effective process is necessary for determining the most suitable 
forms of fire management and mitigation. For example, assets that are particularly fire sensitive can 
exist in any of these zones and call for specific risk-management actions; examples are rainforest 
patches and pine plantations, from which fire should be excluded. Such a process would have the 
following characteristics:  

 identification and acknowledgment of the assets  
 collation of information on how fire, and fire mitigation, might affect these assets, 

incorporating knowledge available at the local level as well as general knowledge 
 involvement of all parties with an interest in protection of the assets  
 application of a risk-assessment process to the entire landscape (not just a single land 

tenure), resulting in a fire mitigation and management strategy at the landscape level  
 development of actions for specific areas that fit in to the landscape-level strategy.” 

 
Recommendation 6.3: All states and territories should have a zoning approach to the classification of 
fuel management areas, with clear objectives for each zone. The process should be applied at the 
landscape scale, and all land managers and the community should be involved.” 
 
National Inquiry on Bushfire Mitigation and Management (2004). Ellis, S, Kanowski, P and Whelan, R,. Council of 
Australian Governments, March 2004, 451p. Copyright Commonwealth of Australia. 

NSW 
“The Enhanced Bushfire Management Program (EBMP) was established by the NSW Government in 
2011 and has been extended until 2022. This state-wide program is a key part of the government’s 
approach to address predicted worsening fire weather conditions and climate change. The program: 

 supports an increase in hazard reduction activity, with a 5-year commitment of treating, on 
average,135,000 hectares of bushland each year 

 uses a strategic approach to plan hazard reduction operations by prioritising and targeting 
bushfire prone areas to reduce risk to the community  

 increases the bush fire response capability in NSW parks and reserves through increased 
capacity and resources 

 provides dedicated rapid aerial response teams(RARTs) positioned in strategic locations in high-
risk bushfire areas.” 

 
NSW Department of Planning, Industry and Environment.  
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___________ 

“In the latest NSW Government state budget, expenses were cut by $26.7 million to the Office of the 
NSW Rural Fire Service and by $12.9 million to Fire and Rescue NSW. At the same time, capital 
expenditure to Fire and Rescue NSW declined by $28.5 million relative to 2018-19 and by $49.9 million 
relative to 2018-19 for the Office of the NSW Rural Fire Service (NSW Government, 2019). Such funding 
cuts are unwise given the bushfire danger forecasts for the 2019-20 fire season, and given the long-
term increase in fire danger driven by climate change. Resourcing constraints are being compounded in 
drought-stricken regions such as the Darling-Downs, and the Granite Belt region west of Brisbane, as 
dams are dry and fire tanks are depleted following the extended drought.” 

Climate Council (2019). This is Not Normal: Climate change and escalating bushfire risk.  
____________ 

“NSW Rural Fire Service deputy commissioner Rob Rogers ‘denied there had been less hazard-reduction 
burning than in previous years’. He is quoted saying ‘Hazard reductions have gone on each and every 
year. Each year we don’t get as much done as we would like’.” 
 
Greens playing politics with fire, say Labor and Coalition. The Australian. 25 Nov. 2019. 

VICTORIA 
“Victoria has implemented a zoning approach to prescribed burning on public land based on thevalues 
at risk whereby more intensive fuel reduction is carried adjacent to homes and other assets. The four 
Fire Management Zones (FMZs) are described in Appendix 2.FMZs are areas of public land where fire is 
used for specific asset, fuel and overall forest and park management objectives. Each of the four FMZs 
differs in its intended fuel treatment aims and associated performance measures. Although the name of 
the zone indicates the primary purpose for that zone, it is recognised that multiple goals can be 
achieved when undertaking activities in a given zone. For example, a burn undertaken primarily for land 
management purposes may also have asset protection results. FMZs describe fuel treatment aims (with 
associated performance measures) in a particular area.” 

 
Victoria, Department of Sustainability and Environment (DSE), Code of practice for bushfire management on 
public land. 2012. 
 

WESTERN AUSTRALIA 
Most of Western Australia’s prescribed burns are managed by the Department of Biodiversity, Conservation 
and Attractions (DBCA). The Department of Fire and Emergency Services (DFES) may also undertake burns on 
behalf of agencies such as the Department of Lands. Local government and their Bush Fire Brigades may also 
carry out prescribed burns. 
 

 Cost of DBCA’s WA-wide prescribed burning program: $52.13M in last financial year (2018-19) 
 The Department [DBCA] achieved 168,043 hectares of prescribed burning in the south-west forest 

regions in 2018-19. This year’s program was again assisted by additional State Government 
funding of $5.4 million via the Enhanced Prescribed Burning Program.  

 A further 3,395,096 hectares was burnt in the Department’s other six regions, being the Kimberley, 
Pilbara, Goldfields, Midwest, Wheatbelt and South Coast. These prescribed burns were carried out 
on Department-managed land as well as on unallocated Crown land and unmanaged reserves, 
often in conjunction with other land managers, including traditional owner groups. 

Performance highlights: Department of Biodiversity Conservation and Attractions (DBCA) – Annual Report 
2018-19. 

______________ 
 

$22 MILLION FUNDING BOOST FOR WA PRESCRIBED BURNING 
Media statement: WA Environment Minister Stephen Dawson MLC, 17 April 2019 
 The McGowan Government is delivering a $22 million funding boost to DBCA's Enhanced Prescribed 
Burning Program over four years, via the 2019-20 State Budget. This is in addition to the department's 
annual prescribed burning budget allocation of $11 million for the south-west of the State. Research 



 

shows that prescribed burning is effective in reducing the frequency and size of bushfires in the forests 
of south-west Western Australia when at least 45 pe
six years since last burnt.  To realise this target in the three south
DBCA's Parks and Wildlife Service aims to prescribe burn at least 200,000 hectares each financial 
year. 
 
 

 
TASMANIA 
 

“The State Fire Management Council
1979 (Tasmania), please click here
responsibility of providing advice to
of vegetation fire across Tasmania, particularly in the areas of prevention and mitigation of fires. It also 
formulates and promulgates policy in relation to vegetation fire management within Tasmania in 
relation to bushfire fuels and mitigation. 
Vegetation Fire Management Policy that is used as the basis for all fire management planning
SFMC also advises and reports to the Minister for Police and Emergency Ma
relate to the administration of the Act as it applies to vegetation fire management. The Minister may 
also ask the SFMC to perform other functions relating to the prevention or extinguishment of vegetation 
fires.” 
 
State Fire Management Council (2017)

shows that prescribed burning is effective in reducing the frequency and size of bushfires in the forests 
west Western Australia when at least 45 per cent of the landscape has a fuel age of less than 

To realise this target in the three south-west forest regions it manages, 
DBCA's Parks and Wildlife Service aims to prescribe burn at least 200,000 hectares each financial 

 

“The State Fire Management Council (SFMC) is established under Section 14 of the Fire Service Act 
here for the terms of reference. It is an independent body that has the 

responsibility of providing advice to the Minister and the State Fire Commission about the management 
of vegetation fire across Tasmania, particularly in the areas of prevention and mitigation of fires. It also 
formulates and promulgates policy in relation to vegetation fire management within Tasmania in 

ushfire fuels and mitigation. The primary function of the SFMC is to develop a State 
Vegetation Fire Management Policy that is used as the basis for all fire management planning
SFMC also advises and reports to the Minister for Police and Emergency Management on matters that 
relate to the administration of the Act as it applies to vegetation fire management. The Minister may 
also ask the SFMC to perform other functions relating to the prevention or extinguishment of vegetation 
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Proposals to address wildfires in remote, high conservation value areas
 

One particular subset of the overall fire management issue is 
and fire-sensitive ecosystems in a changing climate. As an example of approaches being recommended, a 
submission to the review into the 2019 Tasmanian fires suggested that:
 

 Dedicated remote-area fire-
Human life and private property are important and World Heritage rainforest and paleoendemic
Gondwanan communities are also important
fighting capacity in the US and Canada is 
property and another for remote and wilderness fires. This system should be looked at in Tasmania,
with both wings of a statewide fire
they may both fulfil both objectives.
 Large amphibious water bombers
All of the recent fires were close to large bodies of water 
River, Anne, Schnells Ridge and Upper Huon fires), Great Lake, (Miena fire), Huon R
Geeveston), Lower Gordon River (Wanderer fires), Pieman impoundment (Lynch Hill, Heemskirk fires),
and New River Lagoon (Precipitous Bluff and Federation Peak). Tasmania has abundant lakes and
estuaries suitable for use by large amphibious w
can deliver up to 100,000 litres/hour, require a water body of just one kilometre in length to fill, and are
routinely used in North America, Canada and Europe.
 Adopt modern technology 
Extensive use of real-time high end FLIR (Forward Looking InfraRed) thermal imaging cameras (such as
the A600) mounted in fixed-wing aircraft, both to detect new fires and to accurately monitor the spread
of known fires. Current technology can map fire through smoke and at ni
 Night-time and early daytime fire

lower and humidity is higher.
 Locally-based trained teams of specialised remote
Tasmanian landscape and capable
 

Blakers, R. (2019), Submission to the Review into the 2019 Tasmanian fires

 
APPENDIX 1: FIRE ECOLOGY AND 
REDUCTION) BURNING 

 
“The composition of mammalian communities in Australia's 
to be affected by fire. However, there are few published studies that compare mammal assemblages in 
recently burnt and long-unburnt forests because there a

 
http://www.sfmc.tas.gov.au/ 

wildfires in remote, high conservation value areas – Tasmanian example

One particular subset of the overall fire management issue is the protection of remote, high conservation value 
sensitive ecosystems in a changing climate. As an example of approaches being recommended, a 

eview into the 2019 Tasmanian fires suggested that: 

-fighting capacity 
Human life and private property are important and World Heritage rainforest and paleoendemic
Gondwanan communities are also important. Strategies to save both can have a win
fighting capacity in the US and Canada is structured as dual forces, one for human life and private
property and another for remote and wilderness fires. This system should be looked at in Tasmania,
with both wings of a statewide fire-suppression response separately resourced and funded in order t
they may both fulfil both objectives. 

Large amphibious water bombers 
All of the recent fires were close to large bodies of water - Gordon and Pedder impoundments, (Gell
River, Anne, Schnells Ridge and Upper Huon fires), Great Lake, (Miena fire), Huon River, (Tahune,
Geeveston), Lower Gordon River (Wanderer fires), Pieman impoundment (Lynch Hill, Heemskirk fires),
and New River Lagoon (Precipitous Bluff and Federation Peak). Tasmania has abundant lakes and
estuaries suitable for use by large amphibious water bombers such as the Canadian Bombardiers that
can deliver up to 100,000 litres/hour, require a water body of just one kilometre in length to fill, and are
routinely used in North America, Canada and Europe. 

time high end FLIR (Forward Looking InfraRed) thermal imaging cameras (such as
wing aircraft, both to detect new fires and to accurately monitor the spread

of known fires. Current technology can map fire through smoke and at night. 
time and early daytime fire-fighting, when winds are typically lighter, temperatures are 

humidity is higher. 
based trained teams of specialised remote-area fire-fighters who are familiar with the

Tasmanian landscape and capable of working and staying in the field for multiple days

Submission to the Review into the 2019 Tasmanian fires, 2019, pp. 1
____________ 

AND THE IMPACTS OF PRESCRIBED (HAZARD 

The composition of mammalian communities in Australia's Eucalyptus forests and woodlands is known 
to be affected by fire. However, there are few published studies that compare mammal assemblages in 

-unburnt forests because there are few areas with long-term fire history data. 

Tasmanian example 

the protection of remote, high conservation value 
sensitive ecosystems in a changing climate. As an example of approaches being recommended, a 

Human life and private property are important and World Heritage rainforest and paleoendemic 
Strategies to save both can have a win-win outcome. Fire- 

structured as dual forces, one for human life and private 
property and another for remote and wilderness fires. This system should be looked at in Tasmania, 

suppression response separately resourced and funded in order that 

Gordon and Pedder impoundments, (Gell 
iver, (Tahune, 

Geeveston), Lower Gordon River (Wanderer fires), Pieman impoundment (Lynch Hill, Heemskirk fires), 
and New River Lagoon (Precipitous Bluff and Federation Peak). Tasmania has abundant lakes and 

ater bombers such as the Canadian Bombardiers that 
can deliver up to 100,000 litres/hour, require a water body of just one kilometre in length to fill, and are 

time high end FLIR (Forward Looking InfraRed) thermal imaging cameras (such as 
wing aircraft, both to detect new fires and to accurately monitor the spread 

, temperatures are 

who are familiar with the 
of working and staying in the field for multiple days. 

, 2019, pp. 1-2. 

HAZARD 

forests and woodlands is known 
to be affected by fire. However, there are few published studies that compare mammal assemblages in 

-term fire history data.  
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Understanding the value of long-unburnt forest is important because it is becoming rare in fire-prone 
regions of the world, such as south-eastern Australia, partly because of the widespread use of 
prescribed burning. We deployed wildlife cameras for 28 trap-nights at each of 81 sites that ranged 
from 0.5 to at least 96 years since the last fire…Our results suggested that, while a diversity of fire ages 
is important for conserving mammalian diversity, long-unburnt forests and woodlands (which 
comprised only 8% of our study area) are disproportionately important for mammal conservation. 
Our results add to a growing body of the literature from south-eastern Australia, suggesting that 
remaining long-unburnt forest should be afforded protection from fire and more forest should be 
transitioned to long unburnt.” 
 
Kelly M. Dixonet al (2019). More long-unburnt forest will benefit mammals in Australian sub-alpine forests and 
woodlands. Austral Ecology Vol. 44, Issue 7, 02 June 2019.  
 

_______________ 
 

“Since European occupation, many areas have experienced dramatic changes in fire regime, ranging 
from reductions in the incidence of fire to increases in the frequency, extent and intensity of fire…We 
highlight that if Australia is to conserve its globally significant biodiversity, a better-planned response 
supported by adequate funding and effective policy and legislation is urgently needed.” 

Stephen G. Kearney, Josie Cawardine, April E. Reside, Diana O. Fisher, Martine Maron, Tim S. Doherty, Sarah 
Legge, Jennifer Silcock, John C. Z. Woinarski, Stephen T. Garnett, Brendan A. Wintle and James E. M. Watson 
(2018).The threats to Australia’s imperilled species and implications for a national conservation response. 
Pacific Conservation Biology. CSIRO. 

______________ 

“Early growth stages can be created far more easily than can late (mature) stages. Recently burnt 
vegetation can be created in a single season. Some important habitat features occur only in mature 
to senescent vegetation and thus take decades, or even centuries, to develop.” 
 
David Cheal (2010). Growth stages and tolerable fire intervals for Victoria’s native vegetation data sets. Fire 
and adaptive management report no. 84. DELWP/Victoria government. 

__________ 

“For example, the long-unburned sites in our study area are disproportionately more important for 
reptile and mammal richness and abundance than those with a shorter time-since-fire…Regardless 
what management action is applied for reducing overall fuel hazard, our results suggest that long-
unburned forests should be protected from fire.” 

Kelly M. Dixon, Geoffrey J. Cary, Graeme L. Worboys, Julian Seddon and Philip Gibbons (2018).A comparison of 
fuel hazard in recently burned and long-unburned forests and woodlands. International Journal of Wildland Fire. 
July 2018. 

___________ 
 

“Our review reiterates the vulnerability of ‘fire sensitive’ obligate seeder forests, but also highlights 
similar threats to ‘fire tolerant’ resprouter forests posed by multiple recurrent wildfires of high 
severity…Our review highlights that even in forest types well adapted to fire the consequences of 
increasing wildfire frequency are worth renewed and directed attention.” 

Thomas A Fairman, Craig R Nitschke and Lauren T Bennett (2015).Too much, too soon? A review of the effects of 
increasing wildfire frequency on tree mortality and regeneration in temperate eucalypt forests. International 
Journal of Wildland Fire. 14 September 2015. 

__________ 
 

“There is little evidence for any ecological benefit from the planned burns, at least in the short 
term…In contrast, there is evidence that burning results in depletion of habitat resources for a range 
of faunal species…Given the commitment to increased levels of burning on public land annually, it is 
critical to undertake strategic planning to develop a vision and target for the post-fire, age-class 
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structure of these forests…A high priority is to determine those areas to be maintained as the ‘long 
unburnt’ growth stage.” 
 
Greg Holland, Andrew Bennett, Mike Clarke (2015).Box-Ironbark Experimental Mosaic Burning Project.Report to 
the Department of Environment. Land, Water and Planning and Parks Victoria, 2015. 

_______________ 
 

“More than 150 years of European settlement and diverse land use has left the box-ironbark forests of 
southeast Australia in a highly disturbed and simplified state, with structural components such as large 
logs and deep litter layers being extremely scarce.” 

Greg J. Holland, Michael F. Clarke, and Andrew F. Bennett. (2017) Prescribed burning consumes key forest 
structural components: implications for landscape heterogeneity. Ecological Applications, 27(3), 2017, pp. 845–
858.  

_______________ 

“Our work highlights the need for management of fire regimes to be complemented by an 
understanding of the underlying environmental gradients and key elements of habitat structure that 
influence resource availability for plants and animals…Time since fire influenced vertebrates, 
particularly bird abundance, more than plants. Of species that responded to time since fire, most 
were associated with older fire ages (e.g., rose robin, golden whistler, yellow-faced honeyeater)…Fire 
type, a surrogate for fire severity, had a relatively minor influence at the long temporal scales and large 
spatial scales of this study. In particular, there is a need for data and analytical approaches that can 
provide guidance on the fire responses of rarer or more cryptic species, often those of greatest 
conservation concern.” 

Kelly, L. T, A. Haslem, G. J. Holland, S. W. J. Leonard, J. MacHunter, M. Bassett, A. F. Bennett, M. J. Bruce, E. K. 
Chia, F. J. Christie, M. F. Clarke, J. Di Stefano, R. Loyn, M. A. McCarthy, A. Pung, N. Robinson, H. Sitters, M. Swan, 
and A. York (2017). Fire regimes and environmental gradients shape vertebrate and plant distributions in 
temperate eucalypt forests. Ecosphere 8(4):e01781. 10.1002/ecs2.1781 
 

___________ 
 

“Tree hollows are a key habitat component for some 300 Australian vertebrate fauna species, of which 
a third have formal conservation status (Gibbons and Lindenmayer 2002)…This study has 
demonstrated that planned burns in Gippsland increase the collapse risk of HBTs [hollow-bearing 
trees] significantly and, by implication, are likely to cause loss of habitat for hollow-dependent fauna 
in areas where hollows are needed.” 

Lucas Bluff (2016).Reducing the effect of planned burns on hollow-bearing trees. Victorian Government 
Department of Environment, Land, Water and Planning, Melbourne. 

___________ 
 

“All species remained in the broad landscape, and most were found on at least some sites that had been 
burnt and were far from suitable refuge sites. Nevertheless, it is likely that unburnt forest has 
contributed substantially to the survival and persistence of these species in the landscape.” 

 E.G. McNabb, G.C. Cheers & R.H. Loyn (2012). Persistence of owls and arboreal mammals after severe wildfire 
in the Goulburn Broken catchment. Arthur Rylah Institute for Environmental Research, March 2012. 
 

____________ 
 

“Our results point to an urgent need for comprehensively designed studies to address the impacts of 
prescribed burns on hollow-bearing trees…We conclude that low intensity prescription burns may 
cause levels of destruction of hollow-bearing trees that are substantial enough to warrant immediate 
attention from managers.” 



 

Harry Parnaby, Daniel Lunney, Ian Shannon and Mike Fleming. (2010) 
following low intensity prescription burns in the Pilliga forests, Ne
16(3) 209 – 220 

 
The Ecological Society of Australia has developed the following position statement on the use of fire 
in ecosystem management 
 

During the past few decades, the use of fire as a management tool has become controversial, with 
conflicts arising between different land management objectives, especially the maintenance of 
biodiversity and ‘protection’ of assets. It is essential therefor
much more strategic and integrated way to achieve management objectives and thereby minimise the 
conflict between conservation and other goals. This can be achieved in part by: 

1. the use of integrated management plans 
2. explicitly resolving conflicts between different objectives at locations where these occur 
3. identifying fire regimes known or suspected to cause loss of biodiversity and, where possible, 

avoiding these fire regimes in 
4. monitoring of specified performance indicators 
5. incorporation of the results of monitoring into future management action.

 

Ecological Society of Australia. 

 
“Bushfire has been an integral part of the environment in many par
million years, and Indigenous Australians’ use of fire has been applied to the landscape in many regions 
for well over 40 000 years. This history, combined with some characteristics of plants that allow them to 
tolerate fire and exploit bushfire effects, 
bush is adapted to fire’. This statement
 

 

Harry Parnaby, Daniel Lunney, Ian Shannon and Mike Fleming. (2010) Collapse rates of hollow
following low intensity prescription burns in the Pilliga forests, New South Wales. Pacific Conservation Biology 

___________ 

The Ecological Society of Australia has developed the following position statement on the use of fire 

During the past few decades, the use of fire as a management tool has become controversial, with 
conflicts arising between different land management objectives, especially the maintenance of 
biodiversity and ‘protection’ of assets. It is essential therefore that fire management be planned in a 
much more strategic and integrated way to achieve management objectives and thereby minimise the 
conflict between conservation and other goals. This can be achieved in part by:  

the use of integrated management plans with … clearly enunciated objectives 
explicitly resolving conflicts between different objectives at locations where these occur 
identifying fire regimes known or suspected to cause loss of biodiversity and, where possible, 
avoiding these fire regimes in management practice  
monitoring of specified performance indicators  
incorporation of the results of monitoring into future management action. 

___________ 

Bushfire has been an integral part of the environment in many parts of this continent for well over 1 
million years, and Indigenous Australians’ use of fire has been applied to the landscape in many regions 

This history, combined with some characteristics of plants that allow them to 
fire and exploit bushfire effects, leads to the commonly heard conclusion that ‘the Australian 

This statement is too simplistic to be useful. 
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Given the variation in fire responses between species and 
not necessarily be appropriate in other areas, and the effects of fire season and intensity will interact 
with frequency. It is critically important that the fragile ecological basis for guidelines such as th
acknowledged and that a process be developed for refining the knowledge for each particular location. 
For example, if appropriate fire regime mosaics can be identified for the biota in an area, there needs to 
be confirmation that the burning prescri
then that this does in fact sustain the biodiversity as intended. There are few examples of well
and comprehensive studies that test these ideas: indeed, they are expensive and difficu
(see Chapter 5).” 
 
National Inquiry on Bushfire Mitigation and Management (2004)

 
Prescribed burning consumes key forest structural components: implications for landscape 
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not necessarily be appropriate in other areas, and the effects of fire season and intensity will interact 
with frequency. It is critically important that the fragile ecological basis for guidelines such as th
acknowledged and that a process be developed for refining the knowledge for each particular location. 
For example, if appropriate fire regime mosaics can be identified for the biota in an area, there needs to 
be confirmation that the burning prescription that is applied actually delivers the desired mosaic and 
then that this does in fact sustain the biodiversity as intended. There are few examples of well
and comprehensive studies that test these ideas: indeed, they are expensive and difficu

National Inquiry on Bushfire Mitigation and Management (2004). Council of Australian Governments
___________ 

Prescribed burning consumes key forest structural components: implications for landscape 

two landscapes (each ~100 ha) were selected in a dry forest ecosystem in southeast Australia. 
Experimental burns were conducted in 16 landscapes (stratified by burn extent) while six served as 
untreated controls. We measured habitat components prior to and after burning. Landscape burn 
extent ranged from 22% to 89% across the 16 burn treatments. With the exception of dead standing 

all measures of habitat components declined as a consequence of burning
as the extent to which a landscape was burned also increased…

notion that patch mosaic burning enhances heterogeneity at the landscape-scale depends on prior 
conditions. These findings have important management implications. Where prescribed burn
undertaken, effects on important resources can be moderated via control of burn characteristics (e.g., 

term impacts of prescribed burning will be strongly influenced by the return 
interval, given the slow rate at which some structural components accumulate (decades to centuries). 
Management of habitat structural components is important given the critical role they play in (1) 
provision of habitat resources for diverse organisms, (2) retention of moisture and nutrients in 

productivity systems, and (3) carbon storage.” 

Greg J. Holland, Michael F. Clarke and Andrew F. Bennett. Department of Ecology, Environment and Evolution, La 
Trobe University, Bundoora, Victoria 3086 Australia 2Arthur Rylah Institute for Environmental Research, DELWP, 

 
____________ 

A study into the collapse rates of hollow-bearing trees following low intensity, prescribed burning
concluded that such fires could cause substantial levels of destruction of these trees and that
possible elevated fire frequency and intensity due to climate change ‘highlight the urgency for
gathering detailed date on impacts of fire on hollow-bearing trees for managing hollow

 

between regions, these sorts of guidelines will 
not necessarily be appropriate in other areas, and the effects of fire season and intensity will interact 
with frequency. It is critically important that the fragile ecological basis for guidelines such as these be 
acknowledged and that a process be developed for refining the knowledge for each particular location. 
For example, if appropriate fire regime mosaics can be identified for the biota in an area, there needs to 

ption that is applied actually delivers the desired mosaic and 
then that this does in fact sustain the biodiversity as intended. There are few examples of well-designed 
and comprehensive studies that test these ideas: indeed, they are expensive and difficult to conduct 

. Council of Australian Governments. 

Prescribed burning consumes key forest structural components: implications for landscape 

two landscapes (each ~100 ha) were selected in a dry forest ecosystem in southeast Australia. 
Experimental burns were conducted in 16 landscapes (stratified by burn extent) while six served as 

r to and after burning. Landscape burn 
extent ranged from 22% to 89% across the 16 burn treatments. With the exception of dead standing 

all measures of habitat components declined as a consequence of burning. The 
reased…Thus, the 

scale depends on prior 
conditions. These findings have important management implications. Where prescribed burns must be 
undertaken, effects on important resources can be moderated via control of burn characteristics (e.g., 

term impacts of prescribed burning will be strongly influenced by the return 
structural components accumulate (decades to centuries). 

Management of habitat structural components is important given the critical role they play in (1) 
provision of habitat resources for diverse organisms, (2) retention of moisture and nutrients in 

Greg J. Holland, Michael F. Clarke and Andrew F. Bennett. Department of Ecology, Environment and Evolution, La 
nvironmental Research, DELWP, 

bearing trees following low intensity, prescribed burning 
these trees and that 

possible elevated fire frequency and intensity due to climate change ‘highlight the urgency for 
bearing trees for managing hollow-using 



 

BRIEFING PAPER ON FIRE MANAGEMENT IN A CLIMATE EMERGENCY 34

H Parnaby, D Lunney, I Shannon and M Fleming (2010). Collapse rates of hollow-bearing trees following low 
intensity prescription burns in the Pilliga forest, New South Wales. Pacific Conservation Biology, 16, p. 218. 

APPENDIX 2: HEALTH IMPACT OF LANDSCAPE-SCALE FIRES (LFS) 
 

Smoke from bushfires and fires prescribed for fuel reduction, silviculture (tree farming) and biodiversity 
management are the largest source of air pollutants in Australia. The major pollutants in smoke are 
carbon dioxide (CO₂), carbon monoxide (CO), methane (CH₄), fine particulate matter, other volatile 
organic compounds and oxides of nitrogen.  

From extensive occupational health, toxicological and epidemiological studies, the major causes acute 
health impacts from bushfire smoke have been identified as fine particulate matter, CO and a small 
group of respiratory irritants and carcinogens within the thousands of compounds comprising volatile 
organic compounds – principally, formaldehyde, acetaldehyde and acrolein, benzene, toluene and some 
polyaromatic hydrocarbons. 

Smoke from bushfires poses a health hazard for all of us  (2013). Mick Meyer, Senior Research Scientist at Centre 
for Australian Weather & Climate Research, CSIRO. 

APPENDIX 3: RECENT ROYAL COMMISSIONS AND OTHER HIGH LEVEL INQUIRIES 
 
2003: Inquiry into the 2002–2003 Victorian Bushfires. Esplin B, Gill, AM & Enright, N (2003). Commissioners. 
 
2003: A Nation Charred. House of Representatives Select Committee into the recent Australian bushfires 
 

The report of the inquiry into the 2002–03 Victorian bushfires noted that evaluating the effectiveness 
of prescribed burning, even for a single factor such as the protection of built assets, is extremely 
difficult. It put forward possible ways of approaching this evaluation, concluding that several of them 
would need to be applied in concert. It discusses in detail each potential effectiveness measure and 
recommends that further work be done to develop an ‘explicit, routine system of evaluation, analysis 
and reporting of the effects of prescribed burning’. 
 
A Nation Charred: Inquiry into the Recent Australian Bushfires.Government of Victoria, Melbourne, 
pp. 108, 115 

 
2003: Australian Capital Territory2003 Bushfires.  
R McLeod, Inquiry into the Operational Response to the January 2003 Bushfires in the ACT, ACT 
Chief Minister’s Department, 2003. 
http://www.cmd.act.gov.au/__data/assets/pdf_file/0008/113939/McLeodInquiry.pdf 
 
2004: National Inquiry on Bushfire Mitigation and Management. Council of Australian Governments (COAG) 
inquiry.  S Ellis, P Kanowski and R Whelan, Commissioners. 
 

The Inquiry is concerned by the dearth of empirical data on the effects of fuel reduction on bushfire 
behaviour under severe weather conditions and on the reduction of damage to assets. There is a need 
for systematic and detailed studies, based on accurate mapping, of the spatial patterns of unplanned 
bushfires in relation to previous fire histories of the land they burnt through… 
In order to be effective in reducing the risks to assets, the frequency of fuel reduction burning would 
have to be sufficient to keep fuel loads low, and it would depend on the rate of recovery of fuels. For 
example, as a result of the rapid build-up of fuels after fire in many ecosystems, it is estimated that 
some 25 to 50 per cent of fire-prone landscapes in New South Wales would have to be burnt annually to 
achieve a fuel load of less than 8 tonnes a hectare. This represents 15 million hectares of forest, 
woodland, shrubland and heathland a year (Ref: NSW government submission). The magnitude of this 
task makes it unachievable, even if there were no detrimental consequences for environmental  
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assets (see Section 6.5). There is a need for a more strategic approach, one that accommodates the 
constraints and establishes priorities. The highest priority must be in zones where fuel reduction (by 
whatever means) can be most effective in helping to reduce the risk of harm to people, destruction of 
property and damage to assets. 

 
National Inquiry on Bushfire Mitigation and Management 2004.Mr Stuart Ellis, Professor Peter 
Kanowski, Professor Rob Whelan. COAG/Commonwealth of Australia, 2004. 

 
2008:  Victorian Parliamentary Inquiry. The report of the Inquiry into the Impact of Public Land Management 
Practices on Bushfires in Victoria was tabled by the Victorian Parliament Environment and Natural Resources 
Committee in June 2008. 
 
2009:  Royal Commission into 2009 Victorian wildfires 
 

Further, fuel-reduction burning is a risky activity.  Although it is usually done in autumn or spring, when 
weather conditions are generally benign, successful prescribed burning requires dry fuels and a breeze.  
Despite land managers and firefighters being cautious, there have been many occasions when 
prescribed burns have become uncontrollable…Additionally, fuel-reduction burning can lead to  
extensive regrowth, and it has been argued that in the short term the regrowth can outweigh the fuel 
reduction achieved…Finally, fuel-reduction burning can be done only in very specific weather conditions: 
as few as 25 to 30 days a year (including weekends) might be assessed as suitable in eastern Australia.  
This severely restricts the area that can be burnt, and the limited availability of volunteer personnel can 
also be a problem.  Because of these factors, long-term goals should be identified; that is, burning 
programs ought to be set for achievement over a period of, say, five years, rather than trying to meet 
annual targets.  This allows for the setting of realistic targets that are less dependent on the vagaries of 
the weather in a particular year. 
 

2010:  Senate Bushfire Report. The Senate Select Committee on Agricultural and Related Industries report of 
The incidence and severity of bushfires across Australia was presented to the President of the Senate on 13 
August 2010. 
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APPENDIX 4: KEY SCIENCE REFERENCES 
 

(1) FINDINGS AND REFERENCES COMPILED BY DR BETH SCHULTZ (SWDF 2018) 
 

Although often ignored by governments and fire management agencies, there is a wealth of peer-reviewed and 
published scientific research into fire management in the natural environment and the impacts of fire on the 
environment. Some of the key findings and associated published references are set out below. 
 

1. Improving fire management 
 

 In most bioregions, prescribed burning is likely to have very little effect on the subsequent extent of 
wildfires, and even in regions where leverage occurs (the reduction in unplanned area burnt resulting from 
recent previous area burnt), large areas of treatment are required to substantially reduce the area burned 
by unplanned fire.1 

 Prescribed fires carry the risk of escape, and are unsuitable in many vegetation types because the fires 
cannot be controlled safely.2 

 Ignition management (stopping fires from starting and putting them out rapidly when they do start) is the 
best way to minimise the area burnt in wildfires.3 

 Prescribed burning may increase the ‘fuel load’.4 
 The 1961 report of the WA Royal Commission on the Dwellingup bushfires of 1960-61 said that most of the 

forest in the Dwellingup division had been subject of prescribed burning in recent years, and the litter on 
various parts of the forest represented accumulations generally speaking of from 0 to 8 years.5 

 Fuel age (i.e. period since last fire) is an imprecise surrogate for fire hazard in species-rich Mediterranean-
type shrublands. A better method of estimating the ‘fuel load’ is to measure the height of the litter.6 

 A shift in emphasis away from broad-scale fuel-reduction to intensive fuel treatments close to property will 
more effectively mitigate impacts from wildfires on peri-urban communities.7 

 It has been claimed that Australian Aborigines burnt most of Australia about every one to five 
years.8Research and experience disprove the claim, for example in WA’s karri forest.9 

 The frequency of fires in south-west WA increased after the arrival of Europeans.10 
 The removal of mature trees since European settlement, e.g. via logging, may have triggered tree and 

shrub regeneration, resulting in higher mid-storey cover and fire fuel hazard. Thus, managing forests for 
the persistence of mature trees may contribute to long-term fuel reduction in Australian forests and 
woodlands.11 

 Studies on fuel hazard in long-unburned forests are scarce. Protecting long-unburned sites from fire and 
managing to transition a larger proportion of forest to a long-unburned state may benefit fuel-hazard 
management within these forests in the long-term.12 

 Long unburnt forest has a low ‘fuel load’.13 
 Mammals such as woylies, potoroos, bandicoots and quendas, which used to be present in very large 

numbers across Australia and are now locally extinct or threatened with extinction, reduced the ‘fuel load’ 
by digging into the soil and turning over the litter.14 

 Having an annual target for fuel reduction burning is unhelpful and may be counterproductive. Better 
criteria for successful fire management than reaching an annual target for fuel reduction burning in the 
three south-west forest regions need to be developed.15 

 The Victorian Government introduced an annual burn target of 5 per cent of public land then quickly 
changed its policy to one based on risk management.16 

 With the projected warming and drying climate and increasing fire hazard, adaptive fire management may 
need to include heightened wildfire suppression and lengthened intervals for prescribed fire to best 
support the persistence of perennial plant species and plant biodiversity.17 

 

2. Assessing the costs of prescribed burning 
 

 Smoke from wildfires and prescribed burns is a serious health hazard.18 
 There is no scientific evidence that plants are genetically adapted to fire.19 
 Frequent fires have a disastrous effect on many species of flora and fauna and the habitat structure.20 
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 In native plant communities infested with Phytophthora cinnamomi (‘dieback’), fire has the potential to  
 
 
 increase both the severity and extent of the disease.21 
 In some forest types, probably most, prescribed burning on a five- to seven-year rotation is likely to 

permanently simplify the litter flora and fauna, with far-reaching effects on ecosystem function and 
health.22 

 Most prescribed burning has been conducted in spring, the worst possible time for nesting birds23and 
flowering plants. As well as loss of habitat, there is a risk of re-ignition as temperatures rise. 

 Recent research shows that ‘patch mosaic burning’ does not necessarily conserve biodiversity.24 
 In research conducted in semi-arid Australia, older vegetation was shown to be disproportionately 

important for the conservation of birds, reptiles, and small mammals.25 
 Fire and logging are driving ecosystem collapse in Mountain Ash forests.26 
 Plants that recover from fire by resprouting may take 13 years development before being able to tolerate 

another fire. Repeated fires at shorter intervals may make the species locally extinct.27 
 Burning to protect plants (flora) may not protect animals (fauna). The responses of most fauna species to 

fire are largely unknown.28 
 Frequent low-intensity fires (e.g., prescribed burning) cause substantial changes in the structure of 

invertebrate assemblages and the loss of species associated with the decomposer cycle. This has serious 
implications for ecosystem function and health.29 

 In the absence of wildfires, recurring low intensity prescribed burns are likely to reduce plant richness, 
diversity, and density, and change understorey species composition and structure.30 

 The most detailed long-term study suggests that frequent mild fires will lead to the decline and loss of 
some species of birds now perceived as common and little affected by mild fires.31 

 Some native mammals need long unburnt vegetation (honey possums take 25.6 years to reach maximum 
abundance after a fire).32 

 Prescribed burns sometimes escape and cause extensive damage. In 2011, an escaped prescribed burn 
burnt down 32 houses in Margaret River33and another burnt through 52,000 ha of forest and bush south of 
Nannup34 killing untold numbers of native fauna and depriving any that survived of habitat for years, 
possibly decades. 

 DBCA has no methodology for reliably estimating the number of dead or injured fauna following wildfires 
or prescribed burns.35 

 Fire destroys habitat and leaves fauna no protection from predators such as foxes and cats.36If there is no 
cover, predation will be high. 

 Big old trees with nesting hollows, which take at least 130 years to develop and are essential for hollow-
dependent species such as cockatoos, catch fire, burn through and fall over in both prescribed burns and 
wildfires.37 

 Prescribed burns and escapes have burnt through peatlands in south-west WA, destroying organic soils 
accumulated over thousands of years and the unique biodiversity they contain.38 

 Prescribed burns encourage invasion of roadside vegetation by weeds that are often more flammable than 
the native vegetation they replace.39
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4.  Conclusion 
We need fire management based on scientific research and evidence, including recognition of the likely impacts of 
climate change, together with wide, fully informed public consultation and input. Fire management must maintain 
and protect biodiversity as well as property valued by the community and be implemented by all sectors of 
government and the community throughout the State.  Rapid detection and response need to be developed. For 
example, six Air Crane helicopters (7,000 litre drop), based in Perth, Bunbury, Margar
Esperance, should be given a genuine trial, and local people with fire fighting equipment and experience should be 
encouraged to respond to local fires without waiting for departmental action.
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