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1 Introduction

The author has reviewed key lesson capture of effective fire research across Australia over the last 60
plus years and has identified a number of high standard example lesson and teaching case studies.
This review was focussed on fire research that has left a deep and lasting lesson and teaching legacy
across Australia over the last 60 plus years

The completed Australian fire research highlights important fire research work undertaken across
Australia over the last 60 plus years, over a broad range of areas. This fire research has been critical
in the development of Australian fire management.

The author of this review considers that many of the listed research across Australia has been world
class in relation to prescribed burning, aerial prescribed burning development, fire behaviour and
fuels, fire effects, Aboriginal and human burning, unnatural fire regimes, severe fire events, eucalypt
decline, bushfire suppression and lesson capture.

Developing the science of aerial prescribed burning in the late 1960’s and 1970’s onwards was and
has been an outstanding research and management achievement.

A small number of researchers are outlined who the author considers stand out in Australian history in
relation to important and effective mitigation programs and improved bushfire research in relation to
mitigation, suppression, fire behaviour and other fire research areas. There are many other names
and researchers that are included in Annexure 1 listed reports, but bibliographical details could not be
found at this time.

Noting the successes of Australian fire research, the author considers that fire research and
management in Australia is currently, in a number of cases, not effectively targeting many of the key
research areas and his matter is often very easy to assess in many of the research outputs,
associated media releases, fire conferences foci and research webinars.

2 Major lessons from fire research across Australia, especially in relation to effective
mitigation lesson capture and long term mitigation application

Maijor lessons from fire research across Australia, especially in relation to effective bushfire behaviour,
suppression and mitigation experience and lesson capture and long term application are outlined in
Sections 2.1 to 4.6 below.

21 A personal assessment of important Australian fire research

Across Australia’s fire history in relation to fire mitigation, bushfire behaviour and implementing fire
mitigation and suppression, there have been a considerable number of key fire research reports
prepared on a broad range of fire subjects over the last 60 plus years. This is a broad assessment
completed undertaken assessing key Australian fire research, mitigation, bushfire behaviour and
implementing fire mitigation and suppression, especially over the last 60 plus years. It is important to
note that this assessment is based on the review of research and takes into account fire behaviour,
suppression and mitigation research and the authors own experience and opinion.

These reports are outlined in Annexure 1 of this review, with links in some cases:

The Annexure 1 list of completed research reports highlights considerable important fire research
work undertaken across Australia, over a broad range of areas, including:

Prescribed burning across a range of vegetation types and age classes;
Development of aerial and ground prescribed burning;

Aboriginal burning and human fire;

Fire interval issues;

Unnatural fire regimes;

Vegetation changes since European settlement;

Eucalypt decline associated with the absence of mild fire;

Forest management, including adaptive management;

Biodiversity, ecosystem and ecology;



e The relationship between fuel quantity and fire rate of spread of fuel types and weather
conditions;

Fuel, fire weather and fire behaviour in Australian forest ecosystems;
Fire behaviour and intensities;

Fire history;

Regrowth and pine plantation fire research;

Grassfires: Fuel, Weather and Fire Behaviour;

Lessons and capture from bushfire and megafire events;

Nature of severe fire events and disasters;

Bushfire suppression, attack and risks;

Carbon release and management;

Risk management;

Fire safety; and

Fire effects and impacts.

This fire research has been critical in the development of Australian fire management. 143 research
reports are highlighted.

The author of this review considers that many of the listed research across Australia has been world
class in relation to prescribed burning, aerial prescribed burning development, fire behaviour and
fuels, fire effects, Aboriginal and human burning, unnatural fire regimes, severe fire events, eucalypt
decline, bushfire suppression and lesson capture.

It is important to note that the author would not have captured all key fire research reports, this is a
massive task, but has undertaken a broad assessment of completed a listing of key fire research.

It is essential to understand that there is also considerable information and research outside of
journals, major government and agency reports and by research organisations that is spread across
web sites, newspapers, Facebook sites and other locations. This research has not been captured in
this review. A further review planned in the future will dig deeper into this issue.

2.2 Some very valuable fire research contributions
Some of the bibliographical details are provided below:

e McArthur AG https://peopleaustralia.anu.edu.au/biography/mcarthur-alan-grant-10889
Other detail is outlined under https://adb.anu.edu.au/biography/mcarthur-alan-grant-10889.
Further detail is provided under https://www.eoas.info/biogs/P001407b.htm;

o Luke RH https://peopleaustralia.anu.edu.au/uploads/obituaries/18350/luke-harry.pdf.. Further
detail is provided under in https://www.eoas.info/biogs/P001509b.htm;

e Packham DR https://www.eoas.info/biogs/P003835b.htm;

e Peet GB https://www.eoas.info/biogs/P003851b.htm;

e Rodger GJ https://peopleaustralia.anu.edu.au/biography/rodger-geoffrey-james-15613
Appointed royal commissioner for the Western Australian government in 1961, Rodger used
his expertise in fire research to produce a report on the bushfires of 1960 and 1961 with
recommendations for future practice in bushfire control;
https://peopleaustralia.anu.edu.au/biography/rodger-geoffrey-james-15613/text26816

There are many other names and researchers that are included in Annexure 1, but bibliographical
details could not be found at this time.

2.3 Some case studies of important research programs and projects

Three case studies of important research programs and projects are outlined below:

Fire research and programs in the SW of Western Australia (WA)

Research programs in the SW of WA are outlined in Department of Conservation and Land
Management (1994) report. Chapter six of this useful report teases out research. CALM and its
predecessors have a long history of commitment to fire behaviour and fire ecology. Research
includes forest fire behaviour research; karri regrowth fire behaviour research; softwood plantations


https://peopleaustralia.anu.edu.au/biography/mcarthur-alan-grant-10889
https://adb.anu.edu.au/biography/mcarthur-alan-grant-10889
https://peopleaustralia.anu.edu.au/uploads/obituaries/18350/luke-harry.pdf
https://www.eoas.info/biogs/P001509b.htm
https://www.eoas.info/biogs/P003835b.htm

fire behaviour research, forest fire effects research, current fire research by CALM and future priority
research.

Further information is detailed and easily found in the above link provided under references.

The reference list in this document also highlights the extensive fire research underway in WA and
across Australia at the time of the report.

Carter and Sneeuwjagt (2011) note that WA developed a program of research over 30 years. More
details are provided in the link.

https://library.dbca.wa.gov.au/static/Journals/080052/080052-26.046.pdf WA Air

The author of this review considers that much of the research work in WA has been world class.

Project Aquarius investigating the effectiveness of aerial application of water and retardants
on bushfire suppression

Department of Conservation and Land Management (1994) provide key details in relation to the
background of Project Acquarius:

While the work of Peet, Sneeuwjagt, McCaw and Burrows enabled the behaviour of low and
moderate intensity jarrah and karri forest fires to be predicted within acceptable limits, the
behaviour of large, high intensity forest fires remained poorly understood. There is also an
inadequate understanding of the relationship between fuel quantity and fire rate of spread for
all fuel types and weather conditions.

Partly in response to these issues the CSIRO initiated Project Aquarius in 1983. This was a
major study to investigate the effectiveness of aerial application of water and retardants on
bushfire suppression. The first phase of Project Aquarius involved validation of existing fire
behaviour models, particularly under conditions conducive to high fire intensities. The Western
Australian Forests Department collaborated with CSIRO on this phase of the project. A series
of large scale (about 100 hectares) experimental line ignition and mass spot ignition fires were
studied under dry summer conditions in jarrah forest near Nannup, Western Australia. The
experimental fires were monitored using an airborne line scanner. Distortion of the imagery
and alternative research priorities has held up data collation and analysis. However, a
technique has recently been developed which allows the imagery to be corrected.

Kerton (1984) provides film recording the progress of this bushfire research study:

This film records the progress of a bushfire research study to test the effectiveness of large aircraft in
controlling bushfires by bombing them with water and fire retardants.

This film records the progress of a bushfire research study which was carried out during 1983 and
1984. The study was designed in the first instance to test the effectiveness of large aircraft in
controlling bushfires by bombing them with water and fire retardants, but also to research the nature
of wildfire, its effects on the bush and the firefighters, and the most effective forms of fire control.

Although the study could not be fully completed, it yielded a much better understanding of bushfire
behaviour under Australian conditions and also a realization of the need to improve current fire rating
indices.

Project Vesta conducted from 1996 to 2007
AFAC (2015) outlines key information in relation to this long term research project:

Arguably, Australia’s most comprehensive scientific study of forest fire behaviour has been Project
Vesta which ran from 1996 to 2007. It was a collaborative research project undertaken by the CSIRO
in partnership with the then WA Department of Environment and Conservation, with support from
most of Australia’s other land management and emergency services agencies (Gould et al. 2007;
Gould et al. 2011; McCaw et al. 2012; Cheney et al. 2012).


https://library.dbca.wa.gov.au/static/Journals/080052/080052-26.046.pdf

Project Vesta’s findings were derived from data generated by lighting and monitoring over 100
experimental fires in eucalypt forests in south western WA during the summers of 1998, 1999 and
2001. These fires were lit in 4-hectare plots under dry summer conditions of moderate to high forest
fire danger at two sites with differing understorey fuels ranging in age from 2 to 22 years.

Project Vesta’s key findings were that:

*  Hazard reduction by prescribed burning will reduce the rate of spread, flame height and
intensity of a (subsequent) bushfire and its potential for spotting, by changing the structure of
the fuel bed and reducing the total fuel load;

» The persistence of this effect will be determined by the rate of change in fuel characteristics
over time, but a measurable benefit may last for up to 20 years in some forest types;

»  Stimulation of understorey shrub regeneration after burning will not increase the rate of
spread of a fire until such time as a significant near-surface fuel layer accumulates; and

*  Younger fuels produce fewer firebrands (i.e. flying pieces of burning bark) because fire
intensities are lower and less bark is consumed than in older fuel types. This reduces
instances of spotting (Gould et al. 2007; Gould et al. 2011; McCaw et al. 2012; Cheney et al.
2012).

As outlined in CSIRO PyroPage (2015):

The Dry Eucalypt Forest Fire Model (DEFFM), developed from Project Vesta, predicts the rate of
spread of wildfires based on estimates of wind speed, fine dead fuel moisture content and a visual
assessment of surface and near-surface fuel characteristics. Fuel characteristics are described using
a numeric fuel hazard score (from 0 to 4) or fuel hazard rating (Low to Extreme) and the height of the
near-surface fuel layer. Example default fuel values for a modest productivity eucalypt forest with a
shrubby understorey are given for when site-specific data are not available.

Further information on ‘Project Vesta. Fire in dry eucalypt forest: fuel structure, fuel dynamics and fire
behaviour’ is outlined in Gould et al. (2007).

In summary, the author considers these three case study research programs and projects provided
Australia with useful research and lessons to best manage the forests.

24 Developing the science of aerial prescribed burning in the late 1960’s and 1970’s

This review is a very broad assessment of developing the science of aerial prescribed burning in the
late 1960’s and after across Australia.

The lighting of prescribed burns from aircraft was an Australian initiative, and was implemented in
forests across Australia in the mid to late 1960s and heralded a 25-year period when Australian
bushfire scientists and managers were the foremost in the world (Underwood 2015). The first aerial
prescribed burn took place in the Pingerup State Forest, southeast of Shannon River, in November
1965 and within a few months, aerial burning had commenced in eastern Australia. The first took
place over Easter 1967 in the Brindabella Mountains on the NSW/ACT border.

Underwood (2015) noted:

Within a year of the first trial burn at Shannon River in 1965, the Forests Department had an annual
aerial burning program of nearly 100,000 hectares. By the early 1970s this was up to 300,000 ha a
year. Almost the entire forest estate was on a 6-8 year burning rotation. This persisted until the mid-
1990s and was the main reason WA enjoyed freedom from serious bushfires for almost a generation.
As a District Forester at the time, bushfire management was my Number One priority, and the aerial
burning program took precedence over every other aspect of the annual works program.

As noted by Underwood (2015), the technology and the systems developed in the decade 1965-75
were later adopted in countries around the world, the work was an astounding accomplishment.

Baxter et al. (1966) prepared a detailed and valuable document ‘Control burning from aircraft.’

The report they prepared was detailed and highlighted incendiary development, incendiary ejection,
costs and deficiencies of incendiaries as used, future development, the injector system and
deficiencies, the development of the full scale aerial burning trials they conducted over large areas,
advantages and disadvantages of aircraft at the time and a series of recommendations.



The authors provided important details in relation to sound prescribed burning programs:

It is inevitable that as long as large forest fuel accumulations and hot dry weather occur together in
Australia there will be disastrous and uncontrollable bushfires. Many foresters believe that because
the weather cannot be controlled, the buildup of forest fuels must be prevented if damaging fires are
to be avoided: the cheapest way to limit this fuel build-up is by burning the forest when the weather is
mild.

Controlled or prescription burning is of little use unless it is carried out over very large areas. It is
over-optimistic to hope that strips of burnt forest 5-20 chains wide will ever do very much to slow
down or stop a severe wild fire -- although they may help to control milder fires. In bad conditions
spotting distances of 2-5 miles are common and instances of fires throwing burning embers distances
of up to 20 miles are known. Thus, it would appear that, where bad fire conditions exist, large scale
prescribed burning is the only adequate answer to the forest fire problem. To give some protection
from large and damaging fires roughly 12-25% of total forest areas must be burnt each year, and it is
essential that this burning be of such an intensity as to cause minimum damage to trees or to degrade
the forest in any way.

A mild fire will not travel fast, and any fire that does travel faster than about 3 feet per minute is
generally much too hot for the purposes of control burning: thus to obtain a complete burn throughout
a given area in a relatively short period, many small fires must be lit. To meet this requirerrient the
grid system of lighting has been adopted wherever large scale, high

quality controlled burning is practised. :,

Grid ignition systems imply that the burning be done within well-defined boundaries, that fairly
complete burnout is aimed for and that there is accessibility to the area to enable ignition
sources to be placed accurately within the forest.

Unfortunately there are large areas in the southern forest regions of Australia where thick scrub,
mixtures of forest types and sparse roading has prevented the implementation of a controlled burning
programme, and where grid lighting is impossible, or at best, costly, difficult and dangerous. It has
long been considered by West Australian foresters that the lighting of the forest with small
incendiaries dropped from low-flying light aircraft might overcome some or all of these difficulties.

After some laboratory experimentation an incendiary that appeared suitable and safe for use from
aircraft was designed, together with an attendant ejection apparatus. The details of both the
incendiary and apparatus are given below.

Baxter et al. (1966) further noted that full scale burning trials were undertaken in 1965 in WA. A
Cessna 337 twin-engined push-pull aircraft was modified to carry the equipment and operations were
based on Manjimup, using airstrips at Busselton (85 miles north-west) and Shannon (SO miles south).

Full-Scale Burning Trials

Three large areas totalling about 53,000 acres were burned in six flying days. In each case the
racecourse pattern shown in Fig. 3 was flown (up and downwind) until the majority of the area had
been covered, and finally any odd corners or areas which had been missed were filled in by visual
judgment. Two balloons -see A and B in Fig. 3 - were used for guidance

and:

In the West Australian experiments three different areas were subjected to aerial burning, and the
results were somewhat variable, depending upon fuel age, weather and the nature of the areas
concerned. To summarize, 53,000 acres were seeded, and 25,000 acres were burnt, i.e. this was the
blackened area within the 5 3, 000 acres. With better conditions the 563,000 acres would have been
effectively burnt out.

and:

Control Burning Results



The incendiary apparatus worked extremely well and there appeared to be a better than 8 0 % take of
spot fires. The accuracy ,of the grid pattern was superior to that generally obtained by ground crews
on area controlled burning (see Plate 2) and any failure to obtain clean burns was due to fuel quantity
and type variation, which prevented some spot fires from burning over the required area.

As noted by Department of Conservation and Land Management (1994):

Fuel reduction burning using aircraft was developed in Western Australia in 1965 (Packham
and Peet 1967) to improve the safety and efficiency of the operation and to enable full
advantage of weather conditions ideal for prescribed burning to be taken.

AFAC (2015) highlighted the advantages of aerial prescribed burning:

Initially, prescribed burning was conducted by ground crews averaging around 40 hectares burnt per
person day. This was simply inadequate for large burning programs, given the limited available
opportunities that were subject to the vagaries of weather and the vegetation’s fuel moisture content.
This problem was resolved in part by the development of aerial incendiaries (dropped from aircraft)
from the mid-1960s. This enabled large remote areas to be lit quickly and inexpensively when
conditions were suitable (Luke and Macarthur 1978, pp.144 — 145).

Luke and McArthur (1978) outlined key information in relation to aerial ignition development in
Australia on pages 144 to 146:

e Australia pioneered the use of light aircraft using aerial ignition in the mid 1960’s;

e Aerial operations can cover a much larger area than ground operations and be safer; and

e One of the successes has been a reduction the proportion of lightning strikes that develop
into bushfires.

Luke and McArthur (1978) further outlined other key information in relation to aerial ignition on pages
199 to 200:

e The use of aircraft to drop incendary devises in prescribed burning programs was developed
by CSIRO in conjunction with the WA Forests Department in 1965. The system is now in
common use throughout Australia. The device depends on a chemical reaction between
potassium permanganate and ethylene-glycol which culminates in flaming about 30 seconds
after the substances are mixed; and

¢ An electrically operated machine is used to drop the capsule on a selected grid pattern or
pattern at selected time/ distance intervals.

People Australia Michael Neville (Mike) Rowell (1927-2010)
https://peopleaustralia.anu.edu.au/biography/rowell-michael-neville-mike-18486/text30143

The solution was simple and ingenious. David Packham of CSIRO produced a small plastic phial that
would be filled with a few grams of potassium permanganate, or Condy’s Crystals. At the right
moment, the phial would be injected with a few cc’s of liquid ethylene glycol, and then immediately
ejected from the aircraft through a venturi. Several seconds would elapse while the capsule tumbled
to the ground, by which time the chemical reaction between the two reagents would start, resulting in
a brief, hot fire... enough to ignite the dry leaves on which the capsule had fallen.

David Packham also designed a bombing machine, into which the capsules could be fed, injected
with glycol and then ejected. The machine had a timing device so that the bombardier could
manipulate the distance apart of the spot fires, given that the speed of the aircraft was known and
held steady. The bombing machine was built by John Poynton, a talented Western Australian
engineer.

Volunteer Fire Fighters Association (accessed web 2025) outlines information from the book Fire from
the Sky prepared by Roger Underwood provides a valuable account of the development and early
implementation of aerial burning in Western Australia:

Fire from the Sky provides a valuable account of the development and early implementation of aerial
burning in Western Australia.



Fighting fire with fire (burning forest fuels under mild weather conditions) has long been recognised as
the only effective means of combatting fierce and damaging bushfires.

In his book, Roger explains (in simple terms) the rationale for prescribed burning, and the history of its
adoption in Western Australia.

In Western Australia in the early 1960s, a revolutionary technology was developed: lighting fuel
reduction burns using aircraft. Its adoption by forest managers ensured there was an entire
generation of Western Australians protected from the ravages of severe wildfires.

Later this technology was adopted by foresters and bushfire authorities throughout Australia and in
many overseas countries.

This is the story of how aerial burning was developed and of the people who did it.

Roger Underwood is a former District and Regional Forester in Western Australia and the author of
several books on forestry and bushfire history.

Morgan et al. (2020) review research and technological advances in aerial prescribed burning before
1980, summarised as dot points below:

There was a rapid uptake of prescribed burning thereafter (McArthur 1966; Hodgson 1967),
including through the development of innovative and efficient burning techniques, such as the
use of aircraft for extensive ignition operations. The ACT and New South Wales conducted
large-scale trials with fixed-winged aircraft and CSIRO incendiary machines in 1967
(Packham & Peet 1967) to prescribe-burn mountainous areas.

e In New South Wales in the autumns of 1967 and 1968, researchers from CSIRO and the
Forest Research Institute3 used fixed-wing aircraft to carry out low-intensity fuel reduction
prescribed burning in dry forests on vacant crown land (later to become Deua National Park)
in rugged mountainous country on the New South Wales south coast (P. Cheney, pers.
comm., May 2019). Extensive wildfires occurred on these lands in spring 1968 after a dry
winter, from Bemboka in the south to Singleton in the north. The aerial prescribed burns
conducted in the preceding years were credited with preventing these wildfires from burning
in Moruya and Bega (D. Christopher, pers. comm., December 2019). SETA (2021) provides
further detail in relation to this.

o Victoria subsequently developed a helicopter system using delayed-action incendiary devices
(DAIDs),4 which was considered to offer a high degree of flexibility and accuracy for aerial
ignitions, particularly when flying contour ignition lines (Rolland 1996; Underwood 2015).

e Seeking to continue aerial ignition in native forests in a safer manner, two officers in the

Victoria Forests Commission, Barry Marsden and Bryan Rees, developed a system using

‘ping pong ball’ machines, which released polystyrene capsules containing potassium

permanganate crystals injected with ethylene glycol, based on a Canadian system. The

success of this led to improved prescribed burning techniques and broadscale fuel-reduction
prescribed burning for wildfire mitigation in forests in south-eastern Queensland, New South

Wales, Tasmania and Victoria in the late 1970s and 1980s.

25 Developing the science of aerial prescribed burning, detection and suppression in
more recent times

Carter and Sneeuwjagt (2011) provides detail in relation to fighting fire from the air in relation to aerial
detection, aerial suppression, aerial ignition and aircrew resourcing. WA is still going very well in
relation to the use of aerial ignition from a very good historical base.

Loane and Gould (1986) provide details of aerial suppression of bushfires, cost-benefit study for
Victoria.

Hodgson and Cheney (1969) outline the use of aerial ignition for backburning.

O’Donnell (2021) highlights the use of small planes, helicopters and drones in prescribed burning in
order to achieve safe and healthy landscapes and reduce high current fuel loads. | suggest that it
would be beneficial for government, government agencies, local government, communities, rural land
owners, contractors and applicable private sector to work through all potential opportunity areas to
increase safe aerial prescribed burning across forested areas of NSW. The safety of NSW

9



communities, infrastructure, forests, water quality, waterways, fauna, flora, fish, air quality and
heritage sites depends on this.

Important points in regards to the use of aero burning aircraft, helicopters and drones for prescribed
burning include prescribed burning can be undertaken on a grid pattern where flame junction points
are reached at nominated end of day when conditions are cool; Specific topographic features, such as
long unburnt ridges and high points that could cause long distance spotting, can be selectively
targeted in either fuel reduction or bushfire control operations; Increases the area that can be hazard
reduced using mild burning; Optimises hazard reduced area in the cooler periods or where required;
Reduces human safety risks; Sets up the process for establishing safe and healthy landscapes and
Allows use of this technology to backburn large areas between a bushfire front and containment lines.

Helicopter-based ignition is widely implemented in northern Australian prescribed burning operations
(Dyer et al. 2001).

2.6 Current concerns with aspects of fire research

Noting the successes of Australian fire research, the author considers that fire research and
management in Australia is currently, in a number of cases, not effectively targeting many of the
above key research areas and this matter is often very easy to assess in many of the research
outputs, associated media releases, fire conferences foci and research webinars.

A focus of research now is to often downplay the value of prescribed burning bushfire mitigation and
is often focussed on climate issues at the expense of fuel and mitigation issues. Planned burning fire
intervals are usually at very long periods and sometimes up to 50 to 60 years, if burning is completed
at all. The author considers this area this is being inadequately addressed in fire research, putting
communities, fire fighters and ecosystems at risk. As a consequence, fuel loads and strata are at
very high levels across vast areas of landscapes and these areas receiving inadequate research
attention. There is often a current failure of research to adequately consider multi lightning strikes in
heavy fuels on blow up days, failures in relation community and fire fighter safety and consideration of
the historical record of Aboriginal fire management, to justify a minimal fuel reduction burning policy.

Other areas of research that the author considers need more effective research is improved bushfire
preparedness across Australia; establishment of resilient safe, healthy landscapes and effective
bushfire lesson capture, noting that there is some effective research in these areas.

Now research often misses tackling the hard, practical failures that repeatedly let down communities,
firefighters and ecosystems in major bushfires. Fire management and systems often continue to fail,
whether it's fuel loads left unmanaged, emergency services tangled in bureaucracy, communities
impacted by bushfires without warning or fire fighters put at risk.

3 Conclusions

The completed research listed within Annexure 1 highlight the important fire research work
undertaken across Australia over the last 60 plus years, over a broad range of areas, including:

Prescribed burning across a range of vegetation types and age classes;
Development of aerial and ground prescribed burning;

Aboriginal burning and human fire;

Fire interval issues;

Unnatural fire regimes;

Vegetation changes since European settlement;

Eucalypt decline associated with the absence of mild fire;

Forest management, including adaptive management;

Biodiversity, ecosystem and ecology;

The relationship between fuel quantity and fire rate of spread of fuel types and weather
conditions;

Fuel, fire weather and fire behaviour in Australian forest ecosystems;

e Fire behaviour and intensities;

o Fire history;
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Regrowth and pine plantation fire research;

Grassfires: Fuel, Weather and Fire Behaviour;

Lessons and capture from bushfire and megafire events;
Nature of severe fire events and disasters;

Bushfire suppression, attack and risks;

Carbon release and management;

Risk management;

Fire safety; and

Fire effects and impacts.

This fire research has been critical in the development of Australian fire management. 143 research
reports are highlighted. The author of this review considers that many of the listed research across
Australia has been world class in relation to prescribed burning, aerial prescribed burning
development, fire behaviour and fuels, fire effects, Aboriginal and human burning, unnatural fire
regimes, severe fire events, eucalypt decline, bushfire suppression and lesson capture.

Section 2.2 lists a small number of researchers who the author considers stand out in Australian
history in relation to important and effective mitigation programs and improved bushfire research in
relation to mitigation, suppression, fire behaviour and other fire research areas. There are many other
names and researchers that are included in Annexure 1 listed reports, but bibliographical details could
not be found at this time.

Three case studies of important research programs and projects are outlined in Section 2.3.

As outlined in Sections 2.4 and 2.5, developing the science of aerial prescribed burning in the late
1960’s and 1970’s onwards was and has been an outstanding research and management
achievement.

As outlined in Section 2.6, the author considers that fire management in Australia is currently in many
cases is not effectively targeting many of the above key research areas. This matter is often very
easy to assess in many of the more recent research outputs, research webinars and fire conferences
foci.
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