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Executive summary 
Forests and Wood Products Australia Grower Research Advisory Committee (GRAC) has a vision to double 
the value of the forest estate by 2040, by fostering an innovation culture, applying world’s best practices, 
collaborating, and investing into research and development as appropriate.  

In Australia, where forest fires are ubiquitous, sustainably minimizing the value loss through forest fire 
management, in hardwood and softwood commercial forests, is essential to achieve this vision. 

This strategic Investment Plan, to minimising these losses, has been developed cognizant of the increasing 
forest fire risk particularly with increases in extreme fire weather resulting from Climate Change and the 
need to maintain the social licence to operate, particularly near urban environments.  

The Investment Plan is a package of research, development and extension (RDE) provided to improve the 
industry’s resilience to forest fires. It has been separated into two funding tranches. The first funding 
tranche of five years covers the highest priorities. The linked projects have been scheduled so that projects 
only commence after their linked projects have reach the stage of providing inputs for it to proceed. 

The second funding tranche includes the lower order priority projects and the research projects within the 
amalgamating, fourth research theme on economics. A formal independent review, in 2024, is 
recommended before embarking on the second funding tranche. 

Implementation of the first tranche of RDE has the potential to improve the value of the estate through 
avoiding losses to bushfire.  Over time, as the impacts of Climate Change become more noticeable on the 
severity of fire weather, the loss potential is expected to increase and the potential savings from avoided 
losses expected to be greater.   

The Research Program of this proposed Investment Plan has been segmented into four themes each with 
complementary research projects. In this manner, GRAC shall have the opportunity to invest in the best 
available researchers, across a variety of research organisations. It also provides the advantage of having 
a diversity of researchers, over the long term, who have good knowledge of, and are available to assist 
FWPA when faced with future difficult situations, such as a national inquiry following a major fire. 

The FWPA Fire Management Technical Panel advised that there is currently no good picture of the 
industry’s operating environment. The first research theme Understanding the context is designed to 
provide FWPA with a national picture of the industry so that future economic decisions are based upon 
accurate data and a solid understanding of current practices. 

The second research theme Appreciating future plantation fire risks is designed to provide FWPA’s 
Growers with a realistic view of what they may face in future years in terms of plantation fire risks and 
the community social licence. 

Preventative actions will be required to address FWPA Growers exposure to future plantation fires. The 
third research theme Reducing forest fire risks shall help guide FWPA Growers’ future business practices 
towards reducing the financial impacts of forest fires. 

In order to assist FWPA Growers decide how best to address future forest fire risks the fourth research 
theme The economic impacts of managing in a fire prone environment is designed to provide economic 
decision support tools to assist in business decision making. It is an amalgamating theme that utilises the 
successful outputs from the other three research themes. Hence, this theme is deferred for second funding 
tranche consideration, after an independent review of research outputs. 

Research alone will not provide FWPA Growers with the ability to make change. It is through the Research 
Development Program within the Investment Plan that the research knowledge, from the research listed 
above, is turned into the tools for practical use by the industry. To be successful this requires the 
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researchers working with the FWPA Growers to produce practical outputs that incorporate the latest 
available research knowledge. 

The final section of the Investment Plan is the Extension Program. This is where industry personnel are 
refreshed or trained in the latest available scientific knowledge to enhance business practices. The 
knowledge and associated tools developed through the research development program are explained in 
ways that operational and planning personnel within the industry may learn how best to address the risks 
associated with increasing forest fire threat. In the past, FWPA hasn’t placed great emphasis on bringing 
practitioners together. It is recommended that FWPA consider providing a nationally coordinated extension 
role, sharing industry experiences and scientific knowledge. 

Overall, a commitment by GRAC to this RDE Investment Plan shall provide its FWPA Growers with: 
• An improved understanding of fire behaviour within the current growing stock species and the 

surrounding vegetation; 
• A more effective and cooperative working relationship between FWPA partners within the 

plantation growing and the fire management sectors of the forest industry, and the adjoining 
communities of interest; 

• Improved safeguard of the forest growing stock, in the face of hotter and drier fire weather, as 
Climate Change hits the forest industry with an increased likelihood of severe bushfires; 

• Improved ability to address risk management standard AS/NZS ISO 31000; 
• New economic models to improve business decision making; 
• Greater external cooperation and support when under the threat of bushfires; and 
• A more resilient and competitive Australian forests product industry. 
 

Over time, as the impacts of Climate Change become more noticeable on the severity of fire weather, the 
loss potential is expected to increase and the potential savings from avoided losses expected to be greater 
for the industry. 
 
 
Investment by FWPA in this Plan will provide industry with the pathway to meet the GRAC’s vision of 
doubling the value of the forest estate by 2040, through providing a strategic approach that builds 
industry-wide fire resilience, by minimizing the value loss to the forest industry through forest fire 
management in a sustainable and economic manner. 
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Introduction 
 

The Vision of the Forest and Wood Products Australia Limited’s (FWPA) Grower Research Advisory 
Committee (GRAC) is to double the value of Australia’s commercial forests by 2040, by fostering an 
innovation culture in, applying world’s best practices, collaborating, and investing into research and 
development as appropriate. 

In support of the GRAC Vision, FWPA seeks to develop a suite of Investment Plans that enables industry 
investment in research, development and extension (RDE) through providing a business case for that 
investment.  

Objectives 
 
This Forest Fire RDE Investment Plan aims to provide a high-level review of national and 
international research and operational practices to sustainably minimise value loss through fire 
management; establishes measurable stretch targets for minimising value loss across the sector; 
and develops a pathway forward for investment in priority areas of RDE for the Australian forest 
industry.  
 
The investment plan provides FWPA members with a summary of: 
• Relevant current FWPA and other-sponsored RDE activities relating to forest fire 

management, including within similar international environments that are being deployed 
by Growers; 

• Relevant national and international RDE not yet deployed widely in Australia by 
 FWPA Growers; 
• Quantification of the likely success in avoiding losses through sound land and fire 

management practices; 
• Details of potential improvements in avoided losses for Australis’s forest estate based on 

deployment of current national and international RDE; 
• An understanding of the Industry’s priorities and the Research and Extension  providers’ 

capabilities to deliver Industry’s needs.  
•  
 

Background – an appreciation of FWPA Growers’ needs. 

 
Individual FWPA members have different levels of need for Forest Fire RDE to improve their 
financial situation as Climate Change affects the fire weather in their location and the likelihood 
of their plantation losses in future years. However, collectively FWPA Members recognise that there 
is a requirement for investment in Forest Fire RDE to minimise the anticipated increase in costs 
from future forest fires and to provide for a sustainable industry.  
 
Scientific knowledge of the predicted impacts of Climate Change indicates that the number of days 
with extreme fire weather shall increase in most plantation locations. Yet the industry aims to 
increase its geographic footprint. This will increase the perimeter threatened from bushfires 
(human caused or natural ignitions) particularly those originating from outside the plantations.   
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The industry is facing increased risks of financial losses if the industry makes no changes from its 
current practices. In some locations such as Canberra, unless the industry keeps the community on 
side, it is possible to see adverse community pressures closing down the forest industry. 
 
 
Investing in RDE to mitigate the impacts of forest fires will provide knowledge, skills and tools 
to improve the industry’s operations financially, environmentally and socially. 
 
 
FWPA Growers indicate that from their fire management operations they desire to see: 
• Reduction of losses due to future forest fires to be greater than the cost of operational 

practices required to decrease the plantation fire risk; 
• No negative public outcry against the plantation industry; and 
• Customer preference for Australian-grown forest products over imports. 
 
These desires are possible to achieve over time through adequate investment in research, research 
development, and extension activities tailored to FWPA members’ requirements. 
 
FWPA’s Research, Development and Extension Investment Plan is designed to provide a strategic 
approach that builds industry-wide fire resilience, by minimizing the value loss to the forest 
industry through forest fire management in a sustainable and economic manner. 
 

Methodology 
 
The processes deployed was aimed at providing the maximum input from FWPA Growers within time 
constraints. Much of the work was successfully conducted utilising emails and teleconferences. It 
involved three phases of work:  
 
Phase 1: Preliminary scoping and endorsement 
The purpose of this phase was to clarify and seek agreement on the scope of the review, the 
approach, key deliverables and timeframes to be undertaken in developing the RDE Investment 
Plan. This was undertaken during an Inception Teleconference with FWPA’s Technical Panel on the 
23th of October 2018.  

Phase 2: Review of current RDE relevant to FWPA Growers 

This phase aimed to gain a comprehensive picture of RDE relevant to FWPA Growers. Through a 
distributed survey, follow-up correspondence and teleconferences with the FWPA Technical Panel 
(23 and 28th of November 2018) a picture developed to assist in the formation of a proposal for RDE 
investment by FWPA to minimise the losses from forest fires. This included recent forest fire 
management RDE being used by FWPA Growers within Australia; national and international forest 
fire management RDE that is relevant to FWPA Growers; and an awareness of the FWPA Growers 
and other Stakeholders RDE priorities. 
 
Input for analysis was also sought and provided from forest fire management Stakeholder groups 
including: 
• FWPA’s Bushfire Tools Group; 
• Institute of Foresters of Australia’s Forest Fire Management Committee; 
• New Zealand Institute of Foresters Fire Management Committee; 
• Australia and New Zealand - Forest Fire Management Group; 



 

9 
 

• Bushfire and Natural Hazards CRC; and 
• Australasian Fire and Emergency Service Authorities Council. 
 
The Technical Panel provided the RDE priorities for their organisation. These were amalgamated 
and then discussed through a robust consultative process to reach the suggested RDE program within 
a draft Investment Plan. This draft was provided to FWPA’s Forest Research Manager for tabling at 
the GRAC Steering Committee meeting. Following this meeting, the priorities and selection of 
projects to be documented were provided by the FWPA Forest Research Manager so that this 
Investment Plan could be finalised. 
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Analysis of the current state of RDE, operational practice and 
gains (avoidable losses for forest fires) 

 

In Australia 
 

The landscape we see today in Australia is largely the result of fire and climatic conditions of the past 
12,000 years or so, since the last ice age (Kershaw et al. 20021). But it took until the 1939 Bushfires in 
Victoria for Australians to receive a wake-up call that the lack of prescribed burning for forest fire 
mitigation was, in the eyes of the Royal Commissioner, Judge Stretton, “ridiculously inadequate” for 
wildfire mitigation on State forests.   

However, it was after the pioneering research from McArthur’s and others that resulted in a rapid uptake 
of prescribed burning (McArthur2 1965; Hodgson3 1967) and the development of innovative and efficient 
burning techniques, including the use of aircraft for extensive burning operations.  

Most State and Territory forest agencies plus CSIRO were engaged in some forest fire research by the 1970s 
but it wasn’t until 2003 that the first nationally coordinated fire research organisation, the Bushfire 
Cooperative Research Centre,4 was established to provide guidance to all jurisdictional fire and land 
management agencies. Its RDE has now been continued by the Bushfire and Natural Hazards CRC 5. 
However, there remains many gaps in fire knowledge relating to commercial forests. 

The two CRC web sites hold a wealth of research information applicable to FWPA members. In addition, 
the Forest Fire Management Group6 (FFMG) in conjunction with the Australasian Fire and Emergency 
Service Authorities Council7 (AFAC) worked together to produce many products to inform all levels of 
incident management and prescribed burning operations. These products are readily available through the 
Australia Institute for Disaster Resilience web site where the Centre of Excellence for Prescribed Burning8 
has been established. Growers with good relationships with the Government Agencies appear to be making 
the most use of these products. However, some Growers have little awareness of the products and the 
benefits that they could receive. Hence, provision has been made within the Extension program to raise 
the uptake across the industry of research and research development outputs relevant to FWPA Growers. 

Utilisation of remote sensing satellites for fire management and fire research has progressed to a level 
such that Australia is equivalent in knowledge to the other major world fire research nations. In addition, 
Australia has strong connections through the FFMG with the major researchers in this field being the Global 
Wildfire Information System (GWIS) Team and the Global Observation of Forest Cover - Global Observation 
of Land Dynamics Fire Implementation Team (GOFC-GOLD Fire IT). The new Australian space agency is 

 
1 Kershaw, AP, Clark, JS, Gill, AM, D'Costa, DM (2002) A history of fire in Australia. In 'Flammable Australia - The 
Fire Regimes and Biodiversity of a Continent.' (Eds RA Bradstock, JE Williams, AM Gill.) (Cambridge University Press: 
Cambridge UK) 
2 McArthur, AG (1965) Prescribed burning in eucalypt forest. Australian Forestry 30, 4-11. 
3 Hodgson, A (1967) 'Fire management in eucalypt forest, Proceedings of the 6th Tall Timbers Fire Ecology 
Conference.' Tallahassee, Florida, USA.  
(Available at http://talltimbers.org/wp-content/uploads/2014/03/Hodgson1967_op.pdf) 
4 www.bushfirecrc.com 
5 http://www.bnhcrc.com.au 
6 The Forest Fire Management Group (FFMG) is a committee of Australian and New Zealand land management 
agencies with responsibility for forest fire management plus representatives from research, education and the 
forest industry.  FFMG reports to the Forestry and Forest Products Committee (FFPC). 
7 AFAC is the Australian and New Zealand National Council for fire, emergency services and land management. 
8 https://www.aidr.org.au/programs/centre-of-excellence-for-prescribed-burning/ 
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expected to further improve access to satellite data. FWPA is well placed to participate in this field of 
research for the industry’s benefit. 

There are several fire spread models in use in Australia. However, the one most widely used is Phoenix 
RapidFire. It has been used as part of community engagement regarding prescribed burning options with 
several townships in SE Australia (Tolhurst9 et al. 2009; Ackland10 et al. 2010).  The effects of different 
fire management strategies on mitigating against wildfire losses can be objectively quantified with this 
process and demonstrated to the public.  Agencies can then conduct a benefit-cost analysis of different 
possible management strategies. 

Government Agencies and Community Groups have also used Phoenix RapidFire to illustrate the impacts 
of various scenarios, such as comparing options to maximise community or asset protection; or ecosystem 
services of water quality and quantity.  Alternatives, can be compared visually showing how one option if 
slightly modified may not dramatically reduce the other values (Ackland et al. 2010). 

Victoria, NSW and Tasmania Government fire and emergency service organisations now routinely use 
Phoenix RapidFire to model where fires may start, spread and impact assets within the landscape as part 
of its risk assessment process and where best to conduct prescribed burning. It was used by fire behaviour 
analysts in Queensland on the 28th of November 2018 to accurate predict the run of fire at Gracemere and 
enabled advanced warnings to be issued in a timely manner. 

Some FWPA Growers also use Phoenix RapidFire to undertake their own fire behaviour analysis of bushfires 
igniting in or near their plantations and to schedule prescribed burns. However, not all FWPA Growers use 
this useful fire simulator tool. Hence, a workshop has been included within the Extension program. 

Using Phoenix RapidFire, ACT and NSW government agencies are jointly undertaking research into risk 
modelling to measure the effectiveness of prescribed burning on the reduction of wildfire risk. The 
outcomes from this research will be applicable to FWPA Growers to determine how effective their bushfire 
mitigation works will be in minimising the impacts of fire on their plantations. 

Smoke management models are also in use by most government agencies which FWPA members may access 
through the agencies or the Bureau of Meteorology. Smoke is one major impact that draws adverse 
publicity. To help maintain the industry’s social licence, those FWPA Growers that undertake burning 
operations should have their staff trained in smoke spread predictions as part of the Extension program. 

Community engagement has been well researched through the Bushfire CRC11 and Bushfire and Natural 
Hazards CRC12 through which many organisations have benefited through turning research outputs into 
their business procedures to improve their public engagement programs. A number of FWPA Growers have 
already utilised these research outputs, others that desire to have a stronger social licence should follow 
their direction.  

AFAC through the Centre of Excellence run training courses that FWPA members could utilise to improve 
their knowledge and skills while the BNHCRC regularly hold research Advisory Forums to update 
practitioners on recent research. FWPA Growers who participate in these events find immense benefit in 
keeping abreast of current knowledge. The gap in other FWPA members can be filled via sharing knowledge 

 
9 Tolhurst, KG, Chong, DMO, Ackland, A, 2009. Assessing and evaluating bushfire management options in the rural-
urban interface using Phoenix RapidFire. 
http://www.bushfirecrc.com/sites/default/files/managed/resource/program-kevin-tolhurst.pdf. Bushfire CRC, 
10 Ackland, A, Salkin, O, Blackett, A, Friend, G, Fogarty, L (2010) Future Fire Management Project - Defining and 
evaluating alternative fire management options to achieve improved outcomes for community protection, 
biodiversity and ecosystem services.  Otway Pilot Study - Interim Report. Department of Sustainability and 
Environment, Victoria. 
11 http://www.bushfirecrc.com/category/projectgroup/5-effective-communication-communities-and-bushfire 
12 http://www.bnhcrc.com.au/utilisation/overview 
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between FWPA members at workshops included within the Extension program, attending the next forums 
and training courses, and reading the freely available material on the web. 

The forest fire threat to FWPA Growers is real. Investigations13 reveal that weather conditions do not need 
to be severe for significant losses to be incurred. Multiple losses may significantly impact on longer-term 
economics and sustainability of the industry. 

Recent studies14 in the Green Triangle indicated that while there have been relatively few fires since the 
disastrous 1983 Ash Wednesday fires that the potential for a similar event with crown fires is ever present. 
This is a good indication that, to date, the forest growers in this region have been active in their fire 
management of the pine plantations and their surrounding vegetation. However, history has shown that 
large scale events happen periodically. Adding to the fire risk is the increased fire weather expected with 
the Climate Change. Hence, the Green Triangle Growers need to maintain and enhance their preparedness 
and prevention activities to meet the challenges ahead. Investment in RDE shall help minimise the losses 
during future Green Triangle major bushfires. 

 

Internationally 
 

(i) Canada: 
 

The Canadian fire problem is increasing like in Australia. Large devastating forest fires have been increasing 
in frequency.  In British Columbia, during 2017 a greater area of forest was burnt (1.2 Million ha) than any 
year since 1950. However, 2018 fires burnt an even greater area (1.4 Million ha). Combined the fires of 
2017 and 2018 burnt more than 4% of the forested area of British Columbia which is more than what has 
burnt in the previous 27 years.  

Consequently, forest fire managers recognize that a new paradigm is required for the long-term 
sustainability of their forest industry. They also acknowledge that the smoke pollution associated with 
these forest fires created huge human health issues and public outcry. Consequently, they are looking 
towards new collaborative research approaches for obtaining knowledge to deal with these issues. 

The Canadian Partnership for Wildland Fire Science 15  which is a collaborative research organisation 
founded by Alberta Agriculture and Forestry, University of Alberta School of Forest Science and 
Management, and the Canadian Forest Service provides a leadership role in Canadian forest fire RDE. Its 
research actions for the next five years includes: 

• Undertaking physical fire research to advance the fundamental understanding of fire behaviour, 
fire weather, fuel management impacts, and climate change impacts to improve fire weather, 
fire behaviour forecasting, risk assessments and the prediction of effects from prescribed fire 
and wildland fire. 

• Promoting a better understanding of the biophysical aspects of fire and the interactions of other 
natural disturbances and ecological processes to sustain healthy and productive forest 
ecosystems, and thereby adapting wildland fire management and balancing management options. 

• Developing research on the social and economic impacts as well as the risks of alternative wildland 

 
13 Cruz, M.G., Plucinski, M.P., 2007. Billo Road Fire – Report on Fire Behaviour Phenomena and Suppression 
Activities. Bushfire Cooperative Research Centre, Report No. A.07.02, p. 96. 
14 M.G. Cruz et al. Cruz, M.G., Alexander, M.E. and Plucinski, M.P. (2017) The effect of silvicultural treatments on 
fire behaviour potential in radiata pine plantations of South Australia. Forest Ecology and Management 397 (2017) 
27–38 
15 Canadian Partnership for Wildland Fire Science  https://www.canadawildfire.org/ 
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fire and fuel management strategies. 
• Maintaining awareness of the human dimension of all wildland fire research. This includes proper 

community consultation and engagement when appropriate. 
• Placing, when relevant, research in the context of information technology practices that support 

the integration of research into wildland fire and landscape decision support systems. 
Facilitating this integration through documentation, scientific data standards, and compatibility 
with existing frameworks. 

 
 

(ii) USA 
 

Ten years ago the Joint Fire Science Program16 within the USA began the development of an Interagency 
Fuel Treatment Decision Support System17 (IFT-DSS) aimed towards major savings in time and effort to 
complete comprehensive fuel treatment analysis across all landscapes. It is operational and is now into 
its third version which includes monitoring the effectiveness of forest fire mitigation works. A variety of 
fire mitigation treatments (e.g. thinning, clearfelling, prescribed burning) may be compared for their 
impact on fire behaviour to determine which treatment achieves the desired results in terms of reduced 
fire behaviour potential. Unfortunately for Australia, it is not a stand-alone package but is a software 
framework that uses the US data sets and existing models.  

Australia could build something similar but the first step that the fire managers in the USA identified as 
a critical business need was sound data acquisition. While such data is generally available for public land 
not all private land plantation resource information is in a standard format for immediate use. However, 
an early focus with good collaboration by FWPA Growers could achieve this requirement. 

The USA researchers from the University of Washington18 found that prescribed burning ponderosa pine 
(Pinus ponderosa) and Douglas fir (Pseudotsuga menziesii) reduced ground and shrub fuels which in turn 
increased the forest landscape resilience to wildfires through reduced burn severity. 

 

(ii) South Africa 
 
For decades South Africa has been burning under their under plantations (Pinus elliottii older than 11 
years  and Pinus patula older than 12 years) to reduce their human caused fire problem and for enhance 
nutrient cycling.  
 
Helicopters are used to drop aerial incendiaries in order to burn large areas in a short period of favourable 
weather conditions19. While use of their knowledge and experience should be considered it is important 
that the environmental factors be taken into account before adopting their practices. 
 

(iv) Portugal 
 
Portugal like most Mediterranean countries had a strong focus on fire suppression. However, the tragic 
fires in 2017 brought about a major inquiry and a subsequent political direction to change fire management 

 
16 JFSP   https://www.firescience.gov/index.cfm 
17 IFT-DSS     https://iftdss.firenet.gov/landing_page/ 
18 Prichard, Susan J.; Kennedy, Maureen C. 2014. Fuel treatments and landform modify landscape patterns of burn 
severity in an extreme fire event. Ecological Applications. 24(3): 571-590. 
19 Bothma, B. (2011) Prescribed burning under pine plantations. Fire and rescue International. 1:4 39-41. 
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across the country. Portugal, contrary to the fire policy directions of most countries, now has a strong 
focus for improved land and fire management practices to reduce the social, environmental and economic 
impact of forest fires.  
 
FWPA’s investment in RDE aligns with Portugal’s new fire policy strategic direction and should therefore 
result in Growers reducing the industry’s costs associated with fire. 
 
 
 

  



 

15 
 

The impact of fire on commercial forests in Australia. 
 

If current industry-wide practices are not improved to address the predicted increased threat of forest 
fires associated with Climate Change, FWPA Growers collectively shall see increased economic losses from 
future forest fires. Similarly, the potential to lose the current social licence to operate the commercial 
forest could easily be lost in the future, particularly for Growers who have plantations close to urban 
dwellings. 
 
Most FWPA Growers appreciate how one adverse community incident, regardless of the positive benefits 
accrued by industry’s endeavours, may quickly gain momentum into a major protest. Growers know that 
one vocal extremist, if not quietened through rational debate, can quickly turn a community against the 
industry overnight.  

The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES)20 reported in May 
2017 that Australia's total commercial plantation area was approximately 1,955,100 hectares in 2016-17. 
Softwood plantations covered approximately 1,036,900 hectares while hardwood plantations covered 
approximately 908,500 hectares. 
 
ABARES reported that in 2017-18 Victoria (with 421,700 hectares) had the largest total area of commercial 
plantations in Australia, followed by New South Wales (394,400 hectares) and Western Australia (367,900 
hectares). 
 
Growers with smaller holdings are more likely to suffer catastrophic financial loss from a major fire burning 
their estate than a Grower with a large area of plantation. An example of the impact on a smaller estate 
Grower is ACT Forests. During the 2003 Canberra21 fires they suffered huge losses.  Over an 80-year history, 
ACT Forests had only lost on average approximately 0.2% of plantation per year to fire. However, in 2003 
approximately 66%  of the plantation estate was destroyed by the January 2003 ACT bushfire. Few, if any, 
Growers can easily absorb such a loss and the rotation disruption nor continue with business as usual. 
 
Even larger estate Growers can suffer major regional disruption to fire. In 2003, New South Wales lost 
approximately 2,000ha. Three years later they suffered another major loss east of Tumut with 10,866 ha 
of Pinus radiata plantation estate being burnt which created further supply disruptions. 
 
In Western Australia22 during 2005, 120ha of heavily grazed, six year old blue gum plantation was burnt 
with an intense crown fire. It alerted Growers to the fact that under extreme fire weather conditions fire 
suppression is more difficult in six years and older blue gum plantations than on grazing land.  
 
Victoria’s significant softwood planation losses during recent major fires23 include:  1,927ha in 2003; 
3,622ha in 2006; and 12,416ha in 2009.This represents approximately 4.3% of the total plantation area 

 
20 ABARES (2018) Australian plantation statistics 2018 update 
http://www.agriculture.gov.au/abares/forestsaustralia/publications/display?url=http://143.188.17.20/anrdl/DAFF
Service/display.php?fid=pb_aplnsd9abfe20180517.xml 
21 Bartlett, A.G. (2012) Fire management strategies for Pinus radiata plantations near urban areas, Australian 
Forestry, 75:1, 43-53. 
22 McCaw,L. (2008) Fire in the bluegums: a case study of a plantation fire in extreme fire weather. Bushfire CRC. 
http://www.bushfirecrc.com/news/fire-bluegums-case-study-plantation-fire-extreme-fire-weather 
 
23 DSE (2010) The impacts, losses and benefits sustained from five severe bushfires in south-eastern Australia 
 Fire and adaptive management report no. 88 State Government of Victoria.   
https://www.ffm.vic.gov.au/data/assets/pdf_file/0010/21115/Report-88-The-Impacts-Losses-and-Benefits-
Sustained-from-Five-Severe-Bushfires-in-SE-Aust..pdf 
 

http://www.agriculture.gov.au/abares/forestsaustralia/publications/display?url=http://143.188.17.20/anrdl/DAFFService/display.php?fid=pb_aplnsd9abfe20180517.xml
http://www.agriculture.gov.au/abares/forestsaustralia/publications/display?url=http://143.188.17.20/anrdl/DAFFService/display.php?fid=pb_aplnsd9abfe20180517.xml
http://www.bushfirecrc.com/news/fire-bluegums-case-study-plantation-fire-extreme-fire-weather
https://www.ffm.vic.gov.au/data/assets/pdf_file/0010/21115/Report-88-The-Impacts-Losses-and-Benefits-Sustained-from-Five-Severe-Bushfires-in-SE-Aust..pdf
https://www.ffm.vic.gov.au/data/assets/pdf_file/0010/21115/Report-88-The-Impacts-Losses-and-Benefits-Sustained-from-Five-Severe-Bushfires-in-SE-Aust..pdf
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burnt in only three major events. However, the Victorian recent losses albeit significant, particularly for 
industry disruption, are relatively small compared with the plantation losses that the industry experienced 
in south-east Australia experienced during 1983.24 South Australian lost 21,000ha, NSW had 6,457ha burnt 
and Victoria 2,339ha. 
 
Regardless of a plantation’s location around Australia, the threat to plantations from bushfire is ever 
present. Most Growers can expect to have some plantation area burnt each year. The majority of fires can 
be expected to be ignited outside the plantations although arson and the torching of stolen vehicles within 
plantations remain a threat to plantations near urban environments. 
 
The State of the Climate 201825 report noted that there has been a long-term increase in extreme fire 
weather, and in the length of the fire season, across large parts of Australia; and decreases in rainfall 
across southern Australia with more time in drought, but an increase in intense heavy rainfall throughout 
Australia. This was experienced this year during late November when the Queensland fires burnt 
approximately 200ha of plantation while Sydney and Melbourne were hit with flooding rains. 

Across Australia, and the globe, fire organisations are witnessing greater areas burnt by forest fires with 
escalating cost. The general focus by most fire organisations of increasing the investment in suppression 
resources to ‘protect’ the forest estate is clearly not working, neither in Australia nor anywhere around 
the globe. Even the large 747 air tankers dropping fire retardant cannot operate in all weather conditions 
and alone they do not put out fires.  
 
 
Nationally a different approach to fire management is required. FWPA demonstrates the forest 
industry’s progressive nature by seeking a direction of better management of the commercial forest 
estate, to minimise the cost of fires to the forest industry, using existing and new research knowledge, 
research development, and extension programs. 
 
 
FWPA Growers have questioned: 

• What is the true cost of forest fire to the forest and wood products industry? 
• As the forest estate grows, what plantation design is best going to reduce the area burnt and the 

commercial losses when forest fires burn into them? 
• Will new and emerging technologies help improve the balance sheet or shall they just cost more? 
• Shall fire managers be better prepared to predict when to prescribe burn, when to scale up and 

scale down resources, and to predict the potential for a fire to burn the forest resource? 
• Are there tools available that business could utilise to reduce the value loss through forest fire 

management? 
• How is climate change going to affect the flammability of the FWPA Growers’ forest estate? 
• What are the attitudes of our neighbours and will they accept some responsibility for fire 

management? 

Answers to these questions shall be revealed to Growers, and assistance to improve business practices will 
be provided through FWPA’s Research, Development and Extension Investment Plan to minimize the 
impacts of fire on Australia’s commercial forest estate. But, how much will it cost and will the Plan provide 
a nett benefit to the industry? The answer is yes, the industry shall receive a sustainable positive benefit. 

 
24 Bartlett 
25 Bureau of Meteorology and CSIRO (2018) State of the Climate 2018  
   http://www.bom.gov.au/state-of-the-climate/ 

http://www.bom.gov.au/state-of-the-climate/
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FWPA Growers are reluctance to reveal to the public, details of the value of losses. Thus, it is very difficult 
to provide a value for the total Australia plantation losses due to bushfires. Ferguson26 found similar 
concerns so created a hypothetical forest estate to analyse forest risk by stochastic analysis. He explored 
the forest valuation27 based upon the hypothetical forest and found justification for investing in fire 
suppression, protection and precision silviculture. Although he cautioned Growers not to simply replant 
fire burnt areas without sound economic analysis of all risks and costs. He recommended against replanting 
after fire stands with a high probability of negative Expected Value of the Land.  

Notable economists have, in the past, provided values to be gained from forest fire mitigation works. 
Deloittee Access Economics conducted a scoping study of bushfire mitigation for the Australian Forests 
Products Association28. In their study they calculated that in the Blue Mountains, west of Sydney, that by 
conducting bushfire mitigation burning on 5% of the forested area could halve the area burnt with a net 
benefit to the community of $34 million, in terms of reduced property losses and reduced fire suppression 
costs. 
 
Deloittee examined the prescribed burning benefit while an earlier study29 in Victoria looked at fire 
management and fire suppression costs when examining the government land management agency to 
determine the value it provided the community. They found that for every $1 of public funding spent that 
the State of Victoria benefited by $24 in terms of assets not destroyed by bushfires.  A similar quantum of 
return on investment may be realised by some FWPA Growers who have invested in suppression resources 
as well as undertaking strategic forest fire mitigation operations. 

Advances in fire simulation software and computing capacity means that now fire simulators can be used 
to provide data for quantitative fire risk analysis. Using these outputs an analysis of cost trade-offs of 
future fire management approaches can be undertaken to provide a quantitative risk analysis and then 
provide a Benefit: Cost ratio. 

It is worth reflecting that even a good return to the community doesn’t necessarily mean that a business 
will maintain good social licence. Hence, provision has been made in the Extension program to enhance 
FWPA community engagement. 
 
 
Good data could refine the industry’s benefit from investment in RDE. Regardless of the quantum of 
financial benefit from RDE investment, the FWPA Technical Panel had a firm view that the industry needed 
RDE on forest fire management to address the current and future issues facing the industry. A concern was 
strongly stated by one Technical Panel member that not undertaking plantation fire management RDE now 
could lead to a situation where due to the rising cost of fires that there may not be sufficient investors 
prepared to fund the plantation industry in the future.  
 
Each FWPA Grower knows the social and financial benefits that their own business desires to reap in the 
future and where they expect to see improvements in forest fire management. This FWPA Investment in 
RDE will assist individual Growers and the industry remain viable in the long term. 

 
26 Ferguson, I. (2016) Forest valuation and risk. Australian Forestry, 79 (1) 32-42. 
27 Ferguson, I. (2016) Future rotations problems. Australian Forestry, 79 (2) 122-125. 
28 AFPA (2014) Deloitte Access Economics: Scoping Study on a Cost Benefit Analysis of Bushfire Mitigation. 
http://ausfpa.com.au/publications/other-publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-
analysis-of-bushfire-mitigation/ 
 
29 Bennetton, J., Cashin,P., Jones, D. and Soligo, J. (1998) Evaluation of bushfire prevention and suppression. 
Australian Journal of Agricultural and resource Economics 42:2, pp149-75. 
https://onlinelibrary.wiley.com/doi/10.1111/1467-8489.00042 
 

http://ausfpa.com.au/publications/other-publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-analysis-of-bushfire-mitigation/
http://ausfpa.com.au/publications/other-publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-analysis-of-bushfire-mitigation/
https://onlinelibrary.wiley.com/doi/10.1111/1467-8489.00042
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Barriers to achieving potential gains  
Commercial forest managers have many competing demands on their time and resources. The priorities 
appear to differ depending upon the individual circumstances of FWPA Growers. This may be one reason 
why not all Growers have a sound understanding of fire behaviour within their growing stock, the 
vegetation surrounding the plantations, nor the research knowledge which is currently available. Other 
possible reasons are that some Growers have not previously invested in: fire research; training in the latest 
fire techniques; nor resources to implement currently available research knowledge and tools. 

In addition, those RDE projects that are linked to other projects have been scheduled to only commence 
after the linked project has reach the stage when it can provide the necessary outputs for it to proceed. 

There is a compelling argument for funding this RDE Investment Plan. 

• GRAC’s vision is to double the value of the forest estate by 2040, by fostering an innovation culture, 
applying world’s best practices, collaborating, and investing into research and development as 
appropriate. 

• Minimising the industry’s financial losses from fire and fire management activities, is essential to 
achieve this vision.  

• It would be a waste of finances to improve the growing stock without providing adequate measures 
to protect the trees from fire.  

• Unfortunately, Australia is a land where forest fires are ubiquitous. Since the last ice age, about 
12,000 years ago, the native vegetation evolved and adapted to fire.  

• Now Climate Change is increasing the forest fire threat. 
• Across Australia each jurisdiction is witnessing increases in areas burnt by wildfires and fire 

suppression costs are spiralling upwards.  
• Not all increases are due to Climate Change. A focus on fire suppression without sound fire 

management practices is also increasing costs and areas burnt.  
• FWPA Growers need the best fire management knowledge to protect their growing stock 

investment. 
• Continuing forest fire management along current practices will not be adequate for 2040.  
• There remain gaps in commercial forests fire knowledge that FWPA Growers require. 
• New fire management approaches and methods are required.   Otherwise, we will see greater forest 

industry disruption. More plantations shall be burnt. Costs to Growers will increase and lives and 
livelihoods will be lost. 

In most organisations there are some people who wish to wait and see what is happening elsewhere. It is 
anticipated that if such people exist within FWPA that those visionary people within FWPA will take 
leadership, as it is their livelihoods that are at stake.  

People who espouse to be Climate Change deniers could encourage non-investment. Unfortunately, in 
Australia, Climate Change has become a political football rather than an argument on how best to confront 
the ever-increasing areas of land burnt each year and the spiralling community cost. Within the RDE 
Investment Plan there is research to investigate how Climate Change will impact on the FWPA forest estate. 
Regardless of which position a person takes on Climate Change, everyone should be comfortable with 
having research which shows FWPA Growers where potential threats could impact on their profitability and 
how they may (if they wish to do so) take action. 

No one wishes to incur losses in any commercial business. This RDE Investment Plan is about reducing 
future loses by helping FWPA Growers to avoid future calamity loses from forest fires and social and 
business disruption. However, while individual Growers may know the extent of their previous losses from 
fire there exists little industry-wide data on the environmental and economic impacts of fire.  
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Immediate, industry-wide improvements can be made through bringing all FWPA members to same high 
fire management skill level that are exhibited by some members. This is possible through participation in 
the Extension program. However, to meet the future forest fire challenges new knowledge will be required 
that can only be achieved by conducting scientific research and rigorous recording and monitoring of 
operations.  

 

 

 

Investment by FWPA will provide industry with the pathway to meet the GRAC’s vision of doubling the 
value of the forest estate by 2040, through scientific research, further research development, and 
supplementary extension activities. 

FWPA’s Research, Development and Extension Investment Plan is designed to answer Growers’ questions 
and to provide a strategic approach that builds industry-wide fire resilience, by minimizing the value loss 
to the forest industry through forest fire management in a sustainable and economic manner. 
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FWPA’s GRAC Investment in Research, 
Development and Extension: a program to 

minimize losses from forest fires. 
 

A strategic approach building industry-wide fire resilience, by minimizing forest industry losses        
from the increasing forest fire risk, in a sustainable and economic manner. 

 

Forest Fire Research, Development and Extension Investment 
Plan: Overview 

 
This RDE Investment Plan has been developed as a collective package to assist FWPA meeting its desires 
to increase the value of its resource and to sustainably minimise the value loss through forest fire 
management and to improve community acceptance of forest fire mitigation operations. 
 

Forest Fire Research program design 
 
This research program is unlike many research programs which are simply a collection of unrelated 
research projects. FWPA’s Research Program has been designed to focus all projects towards the one 
goal of minimising forest industry losses from the increasing forest fire risk, in a sustainable and economic 
manner. 
 
This Investment Plan has been segmented into four themes each with complementary research projects. 
The linkages between research projects have been detailed. Timing of research project outputs has 
influenced when linked RDE projects should receive funds during the first five years.  

Research program- First tranche. 
 
The FWPA Fire Management Technical Panel advised that there is currently no good picture of the 
industry’s operating environment. The first research theme Understanding the context is designed to 
provide FWPA with a national picture of the industry so that future economic decisions are based upon 
accurate data and a solid understanding of current practices. 
 
The second research theme Appreciating future plantation fire risks is designed to provide FWPA’s 
Growers with a realistic view of what they may face in future years in terms of plantation fire risks and 
the community social licence. 
 
Preventative actions will be required to address FWPA Growers exposure to future plantation fires. The 
third research theme Reducing forest fire risks shall help guide FWPA Growers’ future business practices 
towards reducing the financial impacts of forest fires. 
 
It is suggested that GRAC should receive regular reports on all projects, particularly outlining the progress 
towards the research outputs to be used in linked research projects. Further that formal reviews be 
conducted after year three and year five, through which the reviewers should analyse how FWPA research 
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projects are contributing to sound economic analysis for reducing industry losses from future forest fires 
before embarking on the second tranche of funding. 
 

Research program- Second tranche 
 
The second tranche of funding 2025 and beyond consists of lower priority research projects from the first 
three research themes (listed above) and the fourth research theme.  
 
In order to assist FWPA Growers decide how best to address future forest fire risks the fourth research 
theme The economic impacts of managing in a fire prone environment aims to provide economic 
decision support tools to assist in business decision making. 
 

Researcher selection 
FWPA has an opportunity to invest in the best available researchers, across a variety of research 
organisations, to address GRAC’s vision. It also provides the advantage of having a diversity of 
researchers, over the long term, who have good knowledge of, and are available to assist FWPA when 
faced with future difficult situations, such as a national inquiry following a major fire. 
 

Research development program overview 
 
Research alone will not provide FWPA Growers with the ability to make change. It is through the Research 
Development Program within the Investment Plan that the research knowledge, from the research listed 
above, is turned into the tools for practical use by the industry. To be successful this requires the 
researchers working with the FWPA Growers to produce useful outputs that incorporate the latest 
available research knowledge. 
 

Extension program overview 
 
The final section of the Investment Plan is the Extension program. This is where industry personnel are 
refreshed or trained in the current scientific knowledge to enhance business practices. 
 
Extension is where the knowledge and associated tools developed through the research development 
program are explained in ways that operational and planning personnel within the industry may learn 
how best to address the risks associated with increasing forest fire threat. 
 
Researchers need to be available in this phase of the RDE Investment Plan to assist in training the industry 
personnel. It is through this phase that researchers translate the solid evidence, derived through scientific 
research, to the industry personnel so they can make sensible decisions in light of current knowledge. 
 

Benefits to be derived from RDE 
 
Overall, a commitment by GRAC to RDE shall provide members with: 

• An improved understanding of fire behaviour within the current growing stock species and the 
surrounding vegetation; 

• A more effective and cooperative working relationship between FWPA partners within the 
plantation growing and the fire management sectors of the forest industry, and the adjoining 
communities of interest; 
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• Improved safeguard of the forest growing stock, in the face of hotter and drier fire weather, as 
Climate Change hits the forest industry with an increased likelihood of severe bushfires; 

• Improved ability to address risk management standard AS/NZS ISO 31000; 
• New economic models to improve business decision making; 
• Greater external cooperation and support when under the threat of bushfires;  
• A more resilient and competitive Australia forests product industry; and 
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(i)  Research Program details 2019-2024 (First 
tranche):         
 

Forest fire research has been undertaken for many decades within Australia. Hence, most research projects 
listed below have had some degree of research activity conducted previously. However, the research 
projects proposed for FWPA investment are for those areas that require further research (not currently 
being undertaken) which would provide FWPA members with economic benefits from avoided losses. 

It is proposed that there should be an overriding principle for all FWPA funded research that expects 
research project outputs to provide a much greater value to FWPA Growers (financial or social) than the 
cost of conducting the research. 

Listed below are the possible research projects that should benefit FWPA Growers, as a collective rather 
than necessarily for each individual FWPA Grower. Those research projects suggested for the first tranche 
of funds, over the next five years, are those that are viewed as being the most important by the Technical 
Panel for the industry as a whole. Following these research projects are those listed for consideration in 
the second tranche of funding, after the proposed review process.  

A literature review was undertaken when developing this RDE Investment Plan. However, it is suggested 
that all researchers who are engaged on the following research projects should begin with a detailed 
literature review then provide FWPA Growers with comprehensive state-of-knowledge documents detailing 
up to date knowledge for each specific topic area and how FWPA Growers may make best use of the 
research knowledge. These state-of-knowledge documents will prove valuable inclusions into the research 
development and extension programs.  

Sound risk management practice suggests that FWPA should implement ongoing monitoring and regular 
reviews of all research projects. It is suggested that formal reviews be conducted after year three and 
year five, through which the reviewers should analyse how FWPA research projects are contributing to 
sound economic analysis for reducing industry losses from future forest fires. 

 

A. Research Theme: Understanding the context. 
 

Aim:   To gain an accurate national picture of the operating environment and the 
impacts of forest fire on FWPA Growers resources. 

 

Complementary research projects:  
 

(i) Data collection: Establishing the baseline for analysing benefits and costs. 
 

Although some FWPA Growers share data, the Technical Panel advised that there is 
currently no good picture of the total industry’s operating environment.  



 

24 
 

A standard data set is well recognised as an import element in delivering scientifically 
defensible decisions30. However, the limited availability of high-quality data restricts such 
a position and the rate at which research can advance. 

In May 2011, the Department of Agriculture, Fisheries and Forestry launched Australia's 
Forestry Industry Database 31 . The database provides a centralised, publicly available 
platform for information associated with the forest industry in terms of employment 
numbers and employee characteristics, skills and training information and recruitment and 
retention data. While a good data base, it does not meet all the requirements for forest 
fire management strategic decision making. 

Data collation (e.g. fire histories, forest fuel levels, planned prescribed burning) is being 
undertaken by some FWPA Growers and sharing it with other organisations for mutual 
benefit. However, there currently exists no national data bank on these fire characteristics 
to aid industry-wide fire management strategic decision making. 

Establishing a national data base of relevant forest fire data is essential if strategic decision 
making is to be undertaken and proper Benefit: Cost analysis possible.  

This project is the fundamental building block for the entire RDE Investment Plan. Its 
contribution to all other research projects will improve the industry’s strategic positioning 
against international competition and competition from other products. 

 

(ii) Characterisation of fire impacts on commercial forest assets: Identifying the risks to the 
industry.   

Many forest industry growers have experienced losses as a result of bushfires. Better 
appreciation of the potential losses from varying intensities of fire within timber stands 
shall provide knowledge for better decision making when tackling bushfires and while using 
prescribed burning for bushfire mitigation under timber stands. The FWPA Technical Panel 
reflected this appreciation by rating this project as the highest priority for independent 
research. 

Losses incurred through forest fires may include: Value loss to forest grower; industry 
disruption; logistics of dealing with large quantities of wood in a compressed time period; 
short term contractor relocations; health and welfare impacts to staff & contractors; longer 
term loss of resource; impacts short and long term on customers and contractors; and 
availability of markets for burnt wood. 

Although much research investment has been made in native forests to predict fire 
behaviour and its impacts, there is little data on the environmental and economic impacts 
of fire on Australia’s commercial plantations. It is suggested that FWPA builds on the 
research outputs already produced for native species forests rather than initiating research 
that would cover the same ground.  

What has not been covered previously in research is the characterisation of fire impacts 
within softwood and hardwood plantations (with the exception of that done under young 

 
30 Filkov, A., Duff, T.J. and Penman, T.D. (2018) Improving Fire Behaviour Data Obtained from Wildfires. Forests, 9, 
81. www.mdpi.com/journal/forests 
31 Australia's Forestry Industry Database (2011) http://www.forestryindustrydatabase.com.au/ 
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Eucalyptus plantations32). FWPA would derive much benefit from a concerted effort on 
plantation research in this field. 

An analysis of the effects of wildfires on plantations, including tree damage by age classes, 
environmental conditions of burnt and unburnt plantations and surrounding matrices, and 
associated plantation management is required for the industry to fully appreciate the 
forest fire impacts. 

This research project will benefit from the outputs from research project: 

(i) Data collection: Establishing the baseline for analysing benefits and costs, and 

(ii) Refinements of plantation fire spread models. 

An improved understanding of the quantum of tree damage from various levels of fire 
intensity shall assist bushfire mitigation operations and use of this knowledge during fire 
suppression planning within the Incident Management team shall bring about significant 
gains in avoidable losses. 

 

(iii)  Refinements of plantation fire spread models.  
 

Several fire spread models (Phoenix RapidFire, Spark, and the Radiata pine plantation fuel 
and fire behaviour 33  guide) have been developed in recent years through Australian 
research. In addition, a Canadian model (Canadian Forest Fire Behaviour Prediction 
System34) is also available and in use by some organisations while some are trialling Farsite35 
from the USA. Although, the Technical Panel advised that the most commonly used fire 
spread model by FWPA Growers is Phoenix RapidFire.  

Some work has begun in Victoria to modify Phoenix RapidFire’s fire spread predictions for 
plantations but it is not yet completed and further research is required to improve the 
spotting and crown fire behaviour, under extreme fire weather events. Phoenix RapidFire 
is, however, credited for the good predictions in the recent major fires in Queensland36.In 
particular the evacuation of the community of Gracemere south of Rockhampton on 
Wednesday 28th of November 2018 has been hailed as an example of the simulator's success.  

A collaborative approach by FWPA Growers and the University of Melbourne should see such 
research being hastened and made applicable across the Australian plantation estate. 

 

(iv) Investigation of Monte Carlo (stochastic) modelling for longer term fire modelling 
predictions. 

 

 
32 Lacy, P. (2009) Burning Under Young Eucalypts Field Guide: a guide for prescribed burning and post-burn 
assessment. Bushfire CRC. Melbourne. 
33 Cruz, M.G., de Mar, P.J., Adshead, D. (2011) Radiata pine plantation fuel and fire behaviour guide. Australian 
Department of Agriculture, Fisheries and Forestry. 
34 http://cwfis.cfs.nrcan.gc.ca/background/summary/fbp 
35 https://www.firelab.org/project/farsite 
36 Australian (2018) Victoria fire model helped save Qld town, 29th November 
https://www.theaustralian.com.au/news/latest-news/victoria-fire-model-helped-save-qld-town/news-
story/39c681bdf4cf8bbdad60b2b489abc6c4?nk=f133207c6fab0ab8522fb8f75c6a3f94-1543480368 
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Internationally research37, in Israel, has been conducted to compare the USA’s FARSITE fire 
spread model using historic fire data against the fire map from simulated fire frequencies 
using Monte Carlo (stochastic) simulation models. It provided a systematic approach in risk 
analysis to evaluate the probabilities. This system requires a high level of computational 
power which is now available in Australia.  
 
The Israel’s research indicated that most fires tended to coincide with higher fire danger 
levels, which we may assume shall occur more often with Climate Change.  It is expected 
that Monte Carlo simulations of fire spread, with today’s greater computational power to 
run the simulations, may enable the production of high-resolution fire-risk maps that could 
be used for long-term strategic planning of fire prevention activities within and around 
plantations. 
 
In 2013 a synthesis of crown fire behaviour knowledge38, at that time, in conifer forests 
was published. Further research has been conducted. Recently Australian and Canadian 
researchers39 when looking together at crown fires in plantations noted that multiple 
simulation methods are especially relevant for crown fires due to the large errors that can 
be introduced in the model predictions by the inaccurate classification of the fire as either 
a surface fire or crown fire. 
 
The same researchers used Monte Carlo simulations to test Pinus radiata crown fire in a 15-
year-old plantation during the major run of the 2006 Billo Road wildfire in New South 
Wales, Australia. This was very promising but further research is required to more 
accurately quantify the distributions of the environmental variables driving fire 
propagation.  
 
It is anticipated that using Monte Carlo simulations, fire models currently used could better 
incorporate elements, such as: the variable weather streams, start times, success of first 
attack, suppression variables, etc into long term predictions. 

 
 

(v) Analysis of plantation design and rotational management for forest fire mitigation. 
 

Noting the industry’s aim to increase the plantation estate, more is required to fully 
understand the future fire risks, particularly as the plantation structure changes over time 
from establishment, through thinning operations, to final harvesting. 
 
Analysis of the effectiveness of plantation buffers adjoining urban infrastructure following 
the Canberra fires in 2003 provided some guidance40 to plantation estate management 
adjoining urban environments. While smoke modelling currently in use by some FWPA fire 
managers now assists in keeping urban air sheds clear of smoke from fire management 

 
37 Carmel, Y., Paz, S., Jahashan, F. and Shoshany, M. (2009) Assessing fire risk using Monte Carlo simulations of fire 
spread. Elsevier Forest Ecology and Management 257, 370–377. 
38 Alexander, Martin & Cruz, Miguel & Vaillant, Nicole & L. Peterson, David. (2013). Crown fire behavior 
characteristics and prediction in conifer forests: a state-of-knowledge synthesis. 
39 Cruz, M.G. and Alexander, M.E. (2017), Modelling the rate of fire spread and uncertainty associated with the 
onset and propagation of crown fires in conifer forest stands. International Journal of Wildland Fire No. 26. 413-
426. 
40 Bartlett, A.G., 2012. Fire management strategies for Pinus radiata plantations near urban areas. Aust. For. 75, 
43–53 
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burning. Although, how the plantations are to be designed and managed to reduce the 
impacts of fires entering the plantations from outside or igniting with a plantation needs 
further research. 
 
 On a national industry risk basis it is important that research analysis provides the data on 
plantations: 

• Geographic spread of plantations; 
• Effectiveness of cleared fuel breaks; 
• Green fuel breaks 
• Plantation structural mosaic –age, thinning, pruning etc.; 
• Fuel management external to the plantation; and 
• Social licence for tenure blind fuel management creating safer 

communities. 
 

This project will benefit from the research outputs from research project: 
(iii)         Refinements of plantation fire spread models. 

 
The outputs from this research analysis will then feed into research projects:   

 (x) Designing plantations to reduce the impacts of wildfire risks as Climate Change 
impacts on fire weather; and second tranche 

I(ii) Evaluation of the long-term economic impacts of fire from changes to forest 
resources. 

 
 

(vi) Effectiveness of suppression strategies: 
 

This has been proposed as a research project to better appreciate the probabilities of 
successful suppression strategies. Already there exists research and literature highlighting 
examples on the merits of different strategies (e.g. aerial suppression, direct and indirect 
ground attack) under varying forest fire danger levels. Training covering this topic has been 
included into the Extension Program. However, additional benefit to FWPA Growers can be 
derived through specific plantation research. This research shall be scheduled in the final 
two years of the first funding tranche to benefit from the research outputs from: 

(iii)  Refinements of plantation fire spread models; and 

(iv) Investigation of Monte Carlo (stochastic) modelling for longer term fire modelling 
predictions. 

Improvement in knowledge of the probabilities of successful suppression strategies shall be 
useful as inputs into the Extension workshops for Incident Management. 
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Expected research outputs from Research Theme: Understanding the context. 
 

a. Standard for a national data repository for strategic / policy decision making. 
b. A realistic understanding of the potential fire risks to commercial forests. 
c. Fire spread models better predicting plantation fire spread. 
d. Longer term fire predictive model (incorporating the variable weather streams, resource 

engagement, success of first attack etc.). 
e. Best practice designs for reducing fire losses in plantations. 
f. Improved knowledge of successful fire suppression strategies. 
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B. Research Theme: Appreciating future plantation fire risks.  
 

Aim:   To create a realistic view of what FWPA Growers may expect to face during the 
next plantation rotation, given the expected environmental impacts of Climate 
Change.  

 

Complementary research projects: 
 

(vii) Determining the metrics for plantation flammability. 
 

There is an appreciation of the metrics that make native forests more or less flammable. 
In other words, the vegetation type, forest fuel structures and moisture contents, and their 
openness to wind that determine how easily the native forest will ignite, spread and how 
long it shall remain burning. A Forest Flammability Model has been produced through 
Bushfire CRC research for native forest. However, research to determine the key metrics 
for plantation flammability remains an existing key gap in knowledge for assessing 
plantation risk to the threat of fire.  
 
Areas that may be researched include the range of possible impacts on plantation forest 
flammability including: fuel load; fuel distribution; fuel compaction; living vegetation and 
dead vegetation moisture contents; and the forest structure influencing wind trajectories 
to plantation fuels.  
 
At present, ANU through the BNHCRC 41  are developing a web-based flammability 
monitoring system. It uses MODIS satellite imagery to determine live fuel moisture content 
across Australia. This provides part of the picture for plantations. However, even for the 
elements considered to be the more influential factors for flammability (fuel arrangement 
and its availability to ignite) there is little known data for plantations. 

 
Research outputs from this project should provide input to:  

(viii) Understanding flammability pathways within plantations, and the impacts 
that climate change and management practices have on plantation flammability 
trajectories; and 

(x) Designing plantations to reduce the impacts of wildfire risks as Climate Change 
impacts on fire weather. 

which should provide knowledge for cost and benefit decision making regarding different 
plantation forest fire mitigation practices.  
 
In addition, research outputs from this FWPA project may also be used to influence the 
research work being conducted at present on improving the landscape Fire Danger Rating 
System for Australia.  
The Bureau of Meteorology have been working with leading fire scientists and operational 
staff from across Australia to design a research prototype. The prototype is striving to 
better capture current understandings of fire science and observed behaviours to categorise 
expected fire behaviour and consequences across a range of fuel types. Currently only grass 

 
41 http://www.bnhcrc.com.au/file/8804/download?token=8OsJor90 

http://www.bnhcrc.com.au/file/8804/download?token=8OsJor90
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and forest fuels are considered when forecasting fire danger ratings. The research 
prototype has mapped fuel types across Australia, including spinifex, mallee and 
heathlands, which allows fire behaviour tables for these fuel types to be applied when 
considering fire danger ratings. Adding plantations into the Fire Danger Rating System 
would further improve the early warnings for plantation fire danger levels. 

 

(viii) Understanding flammability pathways within plantations, and the impacts that climate 
change and management practices have on plantation flammability trajectories. 

 
Recent 42  research has shown that pruning and thinning in Pinus radiata plantations 
significantly alter the fire intensity and chance of crown fire development, increasing the 
potential fireline intensity under certain situations but reducing the potential in a different 
range of the fire danger spectrum. Importantly, fuel treatments reduced fireline intensity 
and the likelihood of crowning under the range of conditions for which fire suppression 
activities are considered effective and safe to conduct. However, further analysis of the 
impact of wind entering the stands as a result of opening it up through thinning needs to 
be conducted.  

 
While there is no full understanding of all elements that contribute to plantation 
flammability, the previous research project: 

(vii) Determining the metrics for plantation flammability.  
will provide well-defined metrics for use in this research project. Collating these measures 
of flammability then needs to be undertaken into a repository for examination to determine 
how plantation flammability varies with environment, plantation age, and management 
practices. The next stage would be to analyse how plantation flammability may change 
under future climates and the associated fire weather conditions anticipated. 

 

Expected research outputs from Research Theme: Appreciating future plantation fire 
risks. 

a. Appreciation of flammability metrics for plantations. 
b. Understanding how Climate Change will influence plantation flammability. 
c. Decision support tool on the impacts of management decisions in altering plantation 

flammability. 
d. Predictions for future plantation fire behaviour, vulnerable stands and resource requirements 

for suppression.  
e. Improved Fire Danger Ratings forecasting for plantations. 

 

  

 
42 M.G. Cruz et al. Cruz, M.G., Alexander, M.E. and Plucinski, M.P. (2017)  The effect of silvicultural treatments on 
fire behaviour potential in radiata pine plantations of South Australia. Forest Ecology and Management 397, 27–38  
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C. Research Theme: Reducing forest fire risks. 
 

Aim: To provide FWPA Growers with knowledge so they can reduce their exposure to 
future bushfires.  

 

Complementary research projects: 
 

 (ix) Analysis of remote systems for detection of wildfire ignitions and environmental inputs 
(e.g. soils and fuel moisture contents) for forest fire management predictive systems. 

 
There are many new technologies available that may be of benefit to the industry and seem, 
at least on an initial inspection, to be profitable tools for use in fire management. 
Unfortunately, while providing new forms of information or assistance, not all will lower 
overall costs to the Grower. However, to determine those that will provide an overall 
reduction in losses from plantation fires solid independent analysis is sought. 
  
An area raised by FWPA Growers for independent analysis is the use of new technologies for 
wildfire detection and environmental inputs (e.g. soil and forest fuel moisture contents) that 
are required for forest fire management predictive systems.  
 
Some new developments are emerging through BNHCRC research from RMIT University. Their 
current research is investigating the Himawari-8 satellites which currently provides imagery 
every 8 minutes. This may provide vegetation fuel moisture changes and fire ignitions for 
response when weather conditions are so mild that timing of first attack is not critical.  
 
RMIT is also developing a 3D telephone application in which after taking a photo it will 
provide the forest fuel level. This research will benefit hardwood forest growers but further 
research and development is required for the softwood plantation growers to obtain fuel 
classifications. 
 
In Tasmania, the University of Tasmania and CSIRO are researching sensor technology for 
water management. Leverage for investing in this research could prove valuable for FWPA 
Growers by determining when forests are approaching moisture levels that will allow 
successful prescribed burning.  
 
Technologies that may also be examined within this project could include: cameras, 
satellites, probes and their sensors either in-situ, on aircraft, or mounted on drones. 
 
Such research investment could benefit the following projects: 

 (vii) Determining the metrics for softwood and hardwood plantation flammability, 
(viii) Understanding flammability pathways within softwood and hardwood plantations, 

and the impacts that climate change and management practices have on plantation 
flammability trajectories, and in the second funding tranche 

(E)  Forest fire mitigation burning under plantations. 
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(x) Designing plantations to reduce the impacts of wildfire risks as Climate Change impacts 
on fire weather. 

 
While fire behaviour simulators (e.g. Phoenix RapidFire) can reliably predict individual fire 
events in native forest, they are not practical to understand changes in risk associated with 
plantation management over entire rotations. Prescribed burning under Pinus radiata 
plantations reduced the fire behaviour and impact of the 2003 Canberra fires on the 
standing trees43 while case studies of plantation fires44 have been recorded that suggest 
the application of appropriate silviculture systems could reduce the impacts of fire. 
 
 This research project would examine the impacts that management decisions, over a 30 to 
50 year period, have in altering the forest fire risks plus lives and other important 
infrastructure in a designated landscape. It should take into account predicted fire weather 
as a result of Climate Change through this time. 
 
Examining all five items listed in research project (vii) this research project would use 
research outputs from projects:  

(i) Data collection: Establishing the baseline for analysing benefits and costs.  
(ii) Characterisation of fire impacts on commercial forest assets: Identifying 

the risks to the industry.   
(iv)  Refinements of plantation fire spread models;  
(v) Investigation of Monte Carlo (stochastic) modelling for longer term fire 

modelling predictions, and 
(ix) Understanding flammability pathways within plantations, and the impacts 

that climate change and management practices have on plantation 
flammability trajectories. 

 

Expected research outputs from Research Theme: Reducing forest fire risks. 
 

a. Pros and Cons of remote sensing systems available for use in forest fire management. 

b. Principles for plantation designs to reduce forest fire risk. 
 

(ii) Research Development Program details 2019-2024:  
 

The Research Development Program turns relevant research outputs into useable products for FWPA 
Growers. It shall utilise the relevant research outputs already available from research already conducted 
and those research outputs that shall be produced through FWPA investment in research.  

From the survey responses it appears at present that little industry sector-wide fire research development 
is being conducted as a collectively for FWPA Growers. Rather, most Growers are reaping benefits from 
the research development being undertaken by AFAC and the CRCs, or doing it individually for their 

 
43Bartlett, A.G. (2012) Fire management strategies for Pinus radiata plantations near urban areas, Australian 
Forestry, 75:1, 43-53  
44 Cruz, M.G. and Plucinski, M.P., 2007. Billo Road Fire – Report on Fire Behaviour Phenomena and Suppression 
Activities. Bushfire Cooperative Research Centre, Report No. A.07.02, p. 96. 
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business. It was expressed that FWPA has in the past been focused strongly on improving productivity but 
not on protecting the resources. However, that was not the view of all Technical Panel members. 

Some FWPA members are also partners in the BNHCRC, members or associate members of AFAC, or FFMG. 
Not surprisingly, these people also had a good grasp on current research development through their active 
involvement in these organisations.  

Pleasing some Growers who are not involved with other Growers, were still active in their own research 
development, mainly in the areas of fire suppression equipment; personnel fire safety; fire detection; and 
fire weather. The later was seen as so important by one FWPA Grower that they have engaged their own 
private weather forecasting consultant to tailor information to their specific needs. 

Below are some of the areas that shall emerge for research development from the proposed research 
projects: 

(i) A new version of Phoenix RapidFire that better predicts the spread of fires in commercial plantations. 
(ii) Developing methodologies to utilise sensor technology for environmental data collection (e.g. fuel moisture 

content) for advanced notification when areas will become available to conduct prescribed burning within 
prescriptions. 

(iii) Predictive model to display forest fuel and grassland moisture forward estimates from remote 
sensing methods. 

(iv) Guidelines to reduce the impacts of forest fires through improved plantation designs. 
(v) Economic decision support tools for alternative plantation landscape designs. 
(vi) Decision support tool for evaluating (tenure blind) fuel management strategies. 
(vii) Fire preparedness decision support tools for rapid resource response in preparation of, and 

in response, to bushfire ignitions. 
(viii)  Mobile applications for assessing plantation fuels. 

 

 

 

(iii) Extension Program details 2019-2024:  
 

The Extension Program uses products already available from previous research development and educates 
Growers in the usage of the products. As FWPA research produces research outputs which may be turned 
into research development products, the Extension Program shall be updated to include training in relevant 
products to increase gains in avoidable losses. 

From the survey responses provided by the FWPA Technical Panel what became apparent is that the 
requirement for research extension activities varies across the sector. This is probably a reflection of 
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Growers staffs’ past training and experiences. However, the Technical Panel acknowledged that the 
industry has an ongoing need for skills maintenance and enhancement.  

Some Growers take advantage of the programs run by government agencies in their jurisdictions. Although, 
some do not have good relationships with their government agencies and find it difficult to participate in 
such programs. Others are participating in BNHCRC and AFAC research utilisation activities while some 
don’t use these opportunities.  

International reports publicly available (e.g. USDA reports on subjects such as fire suppression safety, risk 
management, and community engagement) are utilised by some Growers. Sharing knowledge of those 
reports relevant to the Australian forest industry in workshop situations would be valuable to all FWPA 
members. 

It was pleasing to note that some FWPA Growers have staff who maintain close contact with eminent fire 
scientists. These people had a good understanding of current research available and how future research 
could help the strategic needs of the industry. They also found that the researchers were very helpful in 
providing advice and guidance on ways to improve forest operations and during inquiries. 

Unfortunately, it was reported that some businesses found that they didn’t have the capacity to review 
and implement research findings. These businesses are the FWPA members who would derive the most 
benefit from having their staff attend Extension Program activities targeted to their specific needs. One 
particular area of concern that was raised was the need for attention to Arson activities. This is an area 
where those companies and organisation that have not previously been involved in Arson prevention 
training should participate in an Extension workshop. 

The Attorney General’s Department in conjunction with the Bushfire CRC and AFAC produced a wealth of 
documentation on arson prevention. Documented are the productive strategies to combat arson, including 
identifying and working with communities with high arson potential and early interventions with known 
arsonists or those at high risk of becoming an arsonist.  

Rather than research over ground already covered it is considered that FWPA Growers would gain more 
benefit from workshops in their jurisdiction with the relevant authorities and researchers in this field as 
part of the Extension Program. 

It was reported that in the past, FWPA hasn’t placed great emphasis on nationally bringing practitioners 
together for extension activities. One Technical Panel member strongly suggested that the industry would 
benefit from FWPA sharing a person engaged for extension activities across the sector. The aim being to 
train or refresh industry personnel in the latest available scientific knowledge, and the associated tools 
developed through the research development program, to enhance business practices.  

It is recommended that FWPA consider providing a nationally coordinated extension 
role (sharing industry experiences, scientific knowledge, and the associated tools 
developed through its research development program) for industry’s planning and 
operational personnel, to learn how best to address the risks associated with 
increasing forest fire threat. 

It is not unusual to find that although there is a pool of fire research knowledge available that it is not 
being transferred into operational practices of all businesses. This happens in many industries. However, 
no one ever wants to be in a situation where one has to answer a question in an Inquiry or at a Coronial 
Inquest that queries why if knowledge was available to the industry why it wasn’t known by the people 
involved at the time. 

Managers usually have their own ways of filtering and assessing the applicability of new knowledge for use 
by their business. However, sometimes people don’t know what they don’t know until they are exposed to 
new or emerging aspects of the business through workshops, conferences or training sessions. Hence, it is 
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suggested that from amongst the following list of possible industry-wide extension activities that all FWPA 
Growers should examine their own specific needs and seek opportunities for them and their staff to 
participate.  

------------------------------------------- 

 

Suggested Industry-wide Extension activities 
 

The following are Extension activities that emerged as being of a high priority for all FWPA Growers to gain 
knowledge for the implementation of research knowledge to reduce their losses to forest fires: 

(i) Community engagement and inclusion in prevention activities; and 

(ii) Arson prevention: working with relevant authorities and communities to determine and 
implement targeted local strategies. 

As the Research and Development Programs develop outputs further industry-wide extension activities 
shall emerge. At that stage, it is suggested that FWPA should consider expanding the Extension Program 
and take the opportunity to utilise those researchers engaged at that time. 

 

------------------------------------------- 

Extension activities for consideration and funding by individual Growers. 
 

Some FWPA members have already benefited through participation in extension activities provided by 
other organisations. The following suggested extension activities are listed to encourage other individual 
Growers to consider the benefits that they would derive through their company’s investment rather than 
through FWPA collective funding: 

Briefings and demonstrations on: 
 

a. The use of CSIRO Forest Climate Risk Tool http://forestclimaterisk.com.au 
b. The effectiveness and operational constraints of remote detection systems currently available. 
c. New and emerging technologies applicable for use in the industry. 

 

Workshops on: 
 

d. Fire risk models (e.g. Phoenix RapidFire, Bushfire Risk Management Model, etc) to understand 
and evaluate forest fire risk. 

e. Community engagement including Indigenous burning to improve industry support and sharing of 
responsibilities for prevention activities. 

f. Methods for identifying and reducing fires from preventable causes (e.g. unauthorised or 
reckless planned burning) including education and engineering solutions. 

g. Monitoring fuel moisture trajectories to plan resource readiness for fire ignition response and 
prescribed burning. 

h. Improving hardwood forest health with Indigenous burning practices. 

http://forestclimaterisk.com.au/
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i. Available materials and websites to improve fire management knowledge and safe working 
practices. 

j. Cross border cooperation for prevention, preparedness and response. 
k. Available technologies and their performances in fire detection. 
l. Thermal imaging to identify hotspots during mopping up forest fires.  
m. Drone technology its uses and limitations for fire management. 
n. Harvesting residue management including commercial options to reduce costs of forest fire 

mitigation. 
 

Training on: 
 

o. Incident management planning with partner suppression agencies to particularly cover 
suppression strategies and the value of FWPA Grower assets to be considered when determining 
the fire suppression strategy. 

p. Forest fire weather, predictions and use of automatic weather station data for improve forest 
fire mitigation burning, fire preparedness and fire suppression operations. 

q. Fire behaviour analyst for forest fires. 
r. Prescribed burning training: https://knowledge.aidr.org.au/media/4909/assist-with-prescribed-

burning-puafir213.pdf 
s. Smoke spread forecasting. : https://knowledge.aidr.org.au/media/4895/risk-management-

framework-smoke-and-greenhouse-gas-emissions.pdf 
t. Using aerial technology for mapping fire boundaries, detecting hot spots, mapping fire 

intensities and near-real-time information). 
u. Prescribed burning for forest fire mitigation. 
v. Economic analysis: https://knowledge.aidr.org.au/resources/prescribed-burning-tools/ 

 

Possible Extension providers 
 
There are many suppliers for the provision of extension activities including: 

• Internal personnel within FWPA Grower businesses. 
• Australasian Fire and Emergency Service Authorities. 
• Bushfire and Natural Hazards CRC. 
• Universities. 
• CSIRO. 
• TAFEs. 
• Western Australia’s Centre of Excellence. 
• AFAC’s Prescribed Burning Centre of Excellence. 
• Industry suppliers and consultants. 

 

   

https://knowledge.aidr.org.au/media/4909/assist-with-prescribed-burning-puafir213.pdf
https://knowledge.aidr.org.au/media/4909/assist-with-prescribed-burning-puafir213.pdf
https://knowledge.aidr.org.au/media/4895/risk-management-framework-smoke-and-greenhouse-gas-emissions.pdf
https://knowledge.aidr.org.au/media/4895/risk-management-framework-smoke-and-greenhouse-gas-emissions.pdf
https://knowledge.aidr.org.au/resources/prescribed-burning-tools/
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A proposed schedule for implementing the required 
RDE from 2019-2024 to achieve the potential gains. 
 

The following RDE priorities were determine as a result of a two staged process. Firstly, an electronic 
survey of priorities of individual Growers was discussed, via teleconference, to reach an agreed FWPA 
Technical Panel position. While each member had specific items that they wished to see being addressed, 
projects agreed upon were the ones viewed as providing the greatest strategic industry-wide benefits.  
These were then tabled to the GRAC Steering Committee by the FWPA Research Manager. Following their 
consideration, the following projects were considered those that through research investment during the 
next five years, should minimize avoidable losses to the industry. 

The projects below are listed in priority order to assist FWPA in its determination of the funding allocation 
level that it finds achievable. Several projects are closely linked. They are projects (i) and (ii); (iv) and 
(v); then (vii) and (viii). To gain efficiencies in research, keeping costs of research lower and outputs more 
achievable, it is suggested that the same researchers be engaged to conduct these linked research 
projects. However, they are listed separately should FWPA wish to allocate the funds to different 
researchers/ research organisations.  

Minimising cost of investment while maximising the gains from investment is the overriding aim while 
striving to address the two key driving forces to maintain a sustainable commercial industry while 
meeting the economic, social and environmental goals of governments are:  

a. Sustainably minimising the losses through forest fire management to the industry in the face of an 
increased threat of forest fires, as a result of climate change; and 

b. Maintaining social licence from communities to continue the forest and wood products industry in 
Australia. 
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Proposed schedule per year for RDE - 2019-2024. 
 

Table 1I shows the suggested first tranche schedule to meet the priorities for strategic industry benefit. 

TABLE 1: SUGGESTED SCHEDULE OF THE FIRST TRANCHE OF RD&E PRIORITIES 

 
Research Projects 
 

 
Year 1 
 

 
Year 2 
 

 
Year 3 
 

 
Year 4 
 
 

 
Year 5 
 

(i)          Data collection (Establishing the 
baseline for analysing benefits and costs). 

X     

(ii)        Characterisation of fire impacts on 
commercial forest assets. (Identifying the 
risks to the industry). 

 X    

(iii)       Refinements for plantation fire 
spread modelling 

X X X   

(iv)       Investigation of Monte Carlo 
(stochastic) modelling for longer term fire 
modelling predictions. 

   X X 

(v)         Analysis of plantation design and 
rotational management for forest fire 
mitigation 

  X X  

(vi)       Effectiveness of suppression 
strategies. 

   X X 

(vii)      Determining the metrics for softwood 
and hardwood plantation flammability. 

X X    

(viii)     Understanding flammability 
pathways within softwood and hardwood 
plantations, and the impacts that climate 
change and management practices have on 
plantation flammability trajectories. 

X X X X X 

(ix)       Analysis of remote systems 
(cameras, satellites, probes and their 
sensors either in-situ, on aircraft, or on 
drones) for detection of wildfire ignitions 
and environmental inputs (e.g. soils and 
fuel moisture contents) for forest fire 
management predictive systems. 

X     

(x)        Designing plantations to reduce the 
impacts of wildfire risks as Climate Change 
impacts on fire weather. 

  X X X 

 
Development Projects 
 

     

(i)       Developing methodologies to utilise 
sensor technology for environmental data 
collection (e.g. fuel moisture content) for 
advanced notification when areas will become 
available to conduct prescribed burning within 
prescriptions. 

 X    
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Research Projects 
 

 
Year 1 
 

 
Year 2 
 

 
Year 3 
 

 
Year 4 
 
 

 
Year 5 
 

(ii)        Predictive model to display forest fuel 
and grassland moisture forward estimates from 
remote sensing methods 

X X    

(iii)       Decision support tool for evaluating 
(tenure blind) fuel management strategies. 

    X 

(iv)       Fire preparedness decision support tools 
for rapid resource response in preparation of, 
and in response, to bushfire ignitions. 

    X 

(v)       Economic decision support tools for 
alternative plantation landscape designs. 

    X 

 
Extension Projects 
 

     

(i)     Community engagement for prevention 
activities. 

X     

(ii)     Arson prevention. X     
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RDE program 2025 and beyond (2nd tranche):         
 

As detailed earlier it is suggested that in accordance with sound risk management principles that 
research, development and extension program reviews be conducted after the first three years then 
again at after year five. These reviews should provide better insight into the benefits that FWPA shall 
derive from reduction in loss avoidance from forest fires. They should also test whether the two driving 
forces continue as the driving forces determining the strategic position of the industry. 

Of the 25 research projects considered by the Technical Panel to meet the needs of the FWPA Growers, 
the following are not suggested to be conducted within the first tranche for funding. These include 
the research project within the fourth theme on economics plus the lower order research projects 
from the first three themes. They are however, suggested to be considered following the formal 
reviews, in 2024, for inclusion in the second funding tranche of the RDE Investment Plan. Details of 
these possible research projects, listed below (not in priority order) for consideration in the future, 
are documented in Appendix 3: 

(iii)    Understanding Greenhouse gas balance from commercial forests – emissions and 
absorption by age classes. 

(vi)    Scientific review of white cypress pine burning prescriptions. 
(viii)  Effectiveness of suppression strategies.  
(ix)    Time versus motion study of fuel break construction with available forest machinery (e.g. 

dozers, skidders, excavators etc.) 
(xii)   Social licence implications from the range of forest fire mitigation strategies. 
(xiii)  Forest fire mitigation - burning under plantations. 
(xv)   Viability of alternatives to forest fire mitigation burning e.g. mechanical treatment and 

possible uses of the waste material such as Bioenergy. 
(xviii)  Investigation of alternative fire tolerant commercial pine plantation species for future 

economic plantings. 
(xiv)  Effective fuel management for plantation protection. 
(xv)   Viability of alternatives to forest fire mitigation burning e.g. mechanical treatment and    

possible uses of the waste material such as Bioenergy. 
(ix)    Effective strategies to reduce arson. 
(xx)    Determining a set of industry-wide transparent unit costs for fire management. 
(xxii)  Analysis of alternative resourcing mixes for cost effective fire management. 
(xxiii) Cost: benefit modelling for a viable and sustainable Bioenergy industry. 
(xxiv)  Analysis of forest assets insurance schemes available to forest growers. 
(xviii)  Investigation of alternative fire tolerant commercial plantation species for future economic 

plantings. 
(xx)   Determining a set of industry-wide transparent unit costs for fire management. 
(xxi)   Evaluation of the long-term economic impacts of fire on changes to the forest resources. 
(xxii)  Analysis of alternative resourcing mixes for cost effective fire management. 
(xxiii)  Cost: benefit modelling for a viable and sustainable Bioenergy industry. 
(xxiv)  Analysis of forest asset insurance schemes available to forest growers. 
(xxv)  Economics of post fire recovery to reduce Growers losses. 

 
 

Among the above research projects, it has been suggested that some would be better dealt through research 
development or extension activities. At present, there appears to be sufficient knowledge already gleamed from 
research for some of the suggested research projects to be at a level that should enable the industry to make sensible 
decisions. However, it is apparent that not all businesses have been cognizant of the knowledge available. Sharing of 
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the available knowledge through workshops and learning through formal training sessions would improve the 
industry’s knowledge in these areas.  
 
Other research projects (e.g. economic analysis) need data from some of the suggested research projects listed for 
funding in the first tranche. These are expected to be supported for further funding during the formal reviews 
proposed for funding in the second funding tranche. 
 
It is suggested that a similar level of funding to the first tranche continue longer term on RDE. More development and 
extension project will emerge through the formal reviews. Such ongoing investment should provide continual 
improvement for the forest industry, particularly as the value of the resource multiplies and the threat from forest 
fires escalates with climate change. 
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Appendices 
 

(1) Stakeholders consulted 
 

Lauren Bennett University of Melbourne 

Tony Blanks  Institute of Foresters of Australia Forest Fire management Committee 

Leo Bull  Green Triangle Forest Products 

Phil Cheney  Institute of Foresters of Australia Forest Fire management Committee 

Justin Cook  OneFortyOne plantations 

Neil Cooper  ACT Parks and Conservation Service and Forest Fire Management Group 

Adam Cook  Forico 

Simon Cook  Forico 

Ross Dickson  Forestry Corporation of NSW 

Murray Dudfield New Zealand Institute of Foresters Fire Management Committee 

Andrew Dunn  HQ Plantations 

Chris Gibson  ForestrySA 

Jim Gould  CSIRO 

David Guille  Forest Products Commission: 

Euan Ferguson  Euan Ferguson Pty Ltd 

Liam Fogarty  Department of Environment, Land, Water and Planning 

Laurie Hein  Green Triangle Forest Products 

Greg Hodgson  Forest Products Commission: 

Noreen Krusel  AFC 

Graeme Kernich Frontier SI 

Phil Lacy  PF Olsen (AUS) Pty Ltd. 

Peter Leeson  Queensland Parks and Wildlife Service 

Lachie McCaw  Institute of Foresters of Australia Forest Fire management Committee 

Tim McGuffog  Forestry Corporation of NSW 

Holger Maier  University of Adelaide 

Andrew Mellor  Department of Environment, Land, Water and Planning 

Andrew Moore  Global Forest Partnerships 

Chris Morton  AFAC 
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Allie Muneri  PF Olsen (AUS) Pty Ltd. 

Jim O’Hehir  University of SA 

Islay Robertson  HQ Plantations 

Ruth Ryan  HVP Plantations 

Greg Saunder  Silvipro 

Deb Sparkes  AFAC 

Dean Sheehan  Sustainable Timber Tasmania 

Alen Slijepcevic  CFA 

Kevin Tolhurst  University of Melbourne 

Richard Thornton Bushfire and Natural Hazards CRC 

Christian Ward  Sustainable Timber Tasmania 
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(2) Possible partners for the delivering the RDE Investment Plan 
 

Australasian Fire and Emergency Service Authorities Council 

Australian National University 

Bureau of Meteorology 

Bushfire and Natural Hazards CRC 

CSIRO 

Edith Cowan University 

Forest Fire Management Group 

RMIT University 

University of Adelaide 

University of Melbourne 

University of South Australian 

University of Sydney 

University of Tasmania 

University of Western Australia 

Western Australia’s Centre of Excellence 
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(3) Second Tranche Research Projects –post 2025. 
 

The following research projects were proposed by the FWPA Technical Panel but considered by the 
GRAC Steering Committee to be delayed for consideration following a formal independent review of 
the success of the first funding tranche. It is expected that investment in these projects will further 
increase the avoidable losses from bushfires to the industry.  

Similarly, the research theme below, titled The economic impacts of managing in a bushfire prone 
environment is provided to improve FWPA’s financial success from managing a forest resource while 
the risk of bushfire increases, as the influences of climate change become realised. The outputs from 
the first Tranche of research projects shall provide data for this research which shall, in turn, provide 
a good understanding of the true costs of plantation fire management and how to minimize losses for 
forest growers. 

 

A.  Understanding Greenhouse gas balance from commercial forests – emissions and 
absorption by age classes.  

 
Australia is listed as a G20 country that will not meet its 2030 target for Greenhouse Gas 
(GHG) emissions. Under the Paris agreement, Australia aims to reduce emissions by 26 to 
28 per cent based on 2005 levels. Politically it is anticipated that Australia politicians will 
come under significant pressure to address this situation.  
 
Early advice recently received from the Forestry section staff of the United Nations’ Food 
and Agriculture Organisation is that Australia will soon be asked to report on carbon 
emissions for both wildfires and prescribed burning operations (Moore per com.). 
 
At present we have no Commonwealth Government carbon accounting requirements on the 
industry. Yet, it is possible such a requirement could happen in the near future. To be 
prepared for such a requirement, developing a methodology of accounting accurately the 
emissions from plantations is considered desirable. 
 
The Bushfire Cooperative Research Centre (Bushfire CRC) conducted research into 
Greenhouse Gas emissions from native forests.  Also the impact of the smoke from forest 
fires on firefighters and the public. Bushfire CRC research has found that the combined 
carbon emissions from planned burns and bushfire in fuel-treated forests were half that 
compared to emissions during bushfire in long unburnt native eucalyptus forests. This 
research is being further explored by the University of Sydney through the Bushfire and 
Natural Hazards CRC (BNHCRC). 
 
The research into GHG emissions from native forest is also continuing through the 
University of Melbourne. However, further research is required for FWPA Growers to 
appreciate the Greenhouse balance from pine plantations.  
 
FWPA could leverage off the work conducted by the University of Melbourne, University of 
Sydney and the BNHCRC. 
 

B.  Scientific review of white cypress pine burning prescriptions. 
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Prescribed burning under native white cypress pine has been an operational practice for 
many years. Prescriptions have been developed for this practice. However, given the fire 
weather expected with Climate Change, a request was made for a fundamental review of 
the prescriptions and research into the possibility of prescribed burning under moister 
warmer weather to reduce the damage to sensitive cypress.  
 
Should this research be supported by FWPA, it is recommended that the research conducted 
should be expanded to cover all burning prescriptions of commercial forests. 
 
 

C.  Time versus motion study of fuel break construction with available forest machinery  
 

There are some industry studies on fireline construction rates which are used by 
government agencies during fire suppression planning. However, these are primarily for 
the use of hand tools, dozers and aircraft for retardant drops. Workshops and training on 
this topic have been included in the Extension Program. However, further analysis of the 
use of skidders and excavators, if not available within the industry, could be of some 
benefit. If conducted, the outputs should be added to the Extension Program. 

 

D.  Social licence implications from the range of forest fire mitigation strategies. 
 

The range of various forest fire mitigation strategies are viewed differently by forest estate 
neighbours and the wider community. How much passion, for or against the different types 
of mitigation works, is aroused by actions to reduce forest losses from fire will impact on 
the social licence that the commercial forest grower may realise in the future.  
 

Much community engagement work regarding mitigation works for forest fires has been 
conducted by the Bushfire CRC, the BNHCRC and overseas in Canada and the USA. However, 
studies regarding commercial plantations in Australia have not been conducted.  

FWPA Growers may benefit from knowledge on how their management decisions regarding 
forest fire mitigation works are viewed by non-Growers. 

E.  Forest fire mitigation - burning under plantations. 
 

A guide was developed for burning under young Eucalyptus45 plantations through Bushfire 
CRC research. Most government agencies have prescriptions for prescribed burning of native 
forests. In addition, there is a wealth of research papers and books on forest fire mitigation 
knowledge.  
 
Prescribed burning is conducted in some Australian plantations. However, little prescribed 
fire research has been published46 on Australia pine plantations since the 1970s.  

 
45Lacy, P. (2009) Burning Under Young Eucalypts Field Guide: a guide for prescribed burning and post-burn 
assessment. Bushfire CRC. Melbourne. 
46 Thomson, D.S., 1978. Low Intensity Prescribed Burning in Three Pinus Radiata Stand Types. Forest Commission 
Victoria, Fire Res. Branch Rep. No. 2. p. 11.  
Williams, D.F., 1978. Fuel Properties Before and After Thinning in Young Radiata Pine Plantations. Forests 
Commission Victoria, Fire Res. Branch Rep. No. 3. p 13. 
Woodman, M., Rawson, R., 1982. Fuel Reduction Burning in Radiata Pine Plantations. Department of Conservation 
and Environment Victoria, Fire Management Branch, Res. Rep. No. 14. p. 21. 
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South Africa research 47  provides some good knowledge for burning, particularly recent 
research on the effects of repeated prescribed burning48 for forest fire mitigation under 
Pinus elliottii and Pinus patula plantations indicating that burning may be done with minimal 
tree damage, no short-term impact on tree diameter growth, and little impact on nutrient 
dynamics. 
 
Some Australian soil types do not make prescribed burning under plantations feasible due to 
nutrient losses and the need to conserve soil moisture. FWPA Growers could benefit from 
research into burning under plantations to reduce plantation flammability particularly 
immediately after thinning and pruning of fuel management zones. Research should be able 
to determine factors such as: 

• Opportunities to burn effectively– when & how best to achieve the desired 
result; 

• Physical effect on trees and wood products; and 
Customer attitudes to wood that has been treated. 

 

F. Effective fuel management for plantation protection. 
 

Much research has been conducted on prescribed burning in non-plantation vegetation and 
the resultant knowledge495051 is readily available for use by FWPA Growers. Solid information 
is also available of the ecological effects52 of repeated burning and further research should 
continue so that a more comprehensive understanding is achieved. However, this is more the 
responsibility of the government agencies rather than FWPA. 
 
The previous research project: 

(xiii) Forest fire mitigation burning under plantations. 
should provide knowledge for burning under pine plantations. This knowledge and that 
existing from native forest burning should be well utilised by FWPA growers in the Extension 
Program. 
 

 

 
47 de Ronde, C., 1980. Controlled burning under pines – a preliminary fuel classification system for plantations in 
the Cape, South Africa. For. J. 113, 84–86. 
48 Gresse, L. C. (2016) Thesis: The impact of repeated prescribed burning in semi-mature pine plantation forests of 
Mpumalanga on fuel loads, nutrient pools and stand productivity. Department of Forest and Wood Science. Faculty 
of AgriSciences, University of Stellenbosch. 
49Tolhurst, KG, Cheney, NP (1999) 'Synopsis of the Knowledge Used in Prescribed Burning in Victoria.' Department of 
Natural Resources and Environment, Victoria: East Melbourne, Victoria  
50 Gould, JS, McCaw, WL, Cheney, NP, Ellis, P, Matthews, S (2007) Project Vesta: fire in dry Eucalypt forest: fuel 
structure, fuel dynamics and fire behaviour. Ensis-CSIRO, Canberra, Australian Capital Territory, and WA 
Department of Environment and Conservation. Perth, Western Australia. 
51 Marsden-Smedley, J.B. (2009) Planned burning in Tasmania: Operational guidelines and review of current 
knowledge. Fire Management Section, Parks and Wildlife Service, Department of Primary Industries, Parks, Water 
and the Environment, Hobart. Tasmania. 
52 Tolhurst, KG, Flinn, DW (1992) Ecological Impacts of Fuel Reduction Burning in Dry Sclerophyll Forest: First 
Progress Report. Department of Conservation and Environment, Victoria. Forest Research Report No.349 No., 
Victoria, Australia. 
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G.  Viability of alternatives to forest fire mitigation burning e.g. mechanical treatment 
and possible uses of the waste material such as Bioenergy. 

 
Recent studies of mechanical thinning native forests in NSW, Vic and WA provide an estimate 
of the costs associated with these operations which may be used as an alternative to burning 
the same areas for forest fire mitigation. However, if this form of forest fire mitigation is 
to be a commercial proposition for FWPA Growers there has to be a market for the forest 
produce harvested. One possibility is to utilise the forest produce to generate energy 
(bioenergy).   
 
The Australian Government provided $1.5 million as part of the National Bushfire Mitigation 
Programme to undertake the trials 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. Members of the Forest Fire Management Group (who 
are also members of the FWPA Technical Panel) are involved in the governance of the three 
trials. The trials are being undertaken in the mid-north coast of NSW; East Gippsland 
Victoria; and south-west Western Australia.  
 
Scientific, cost-benefit and social attitude evidence shall be gathered to determine whether 
mechanical bushfire fuel reduction, compared to fuel reduction burning, is: acceptable to 
the community; cost effective; mechanically feasible; and reducing fire risk across the 
landscape. 
 
The Bushfire and Natural Hazards CRC has been involved in these trials and shall model the 
impact of the mechanical thinning versus fuel reduction burning on forest carbon and water 
balance. 
 
The University of Adelaide is currently establishing a facility to examine the under-utilised 
biomass resources for economic and environmental viability while in the Cooma Region of 
NSW, there is a viable industry53 in operation utilising pine plantation biomass for heating 
pellets. 
 
FWPA could leverage off the above research either as a research partner or through research 
development of cost: benefit models for future industry decision making. 
 
Forest fire mitigation operations (burning or non-burning) on lands adjoining plantations 
need to be sufficiently deep to cover potential spotting distance from fires burning under 
extreme weather conditions. However, narrower strips of grazed or slashed breaks have 
provided benefits in the past from lower intensity fires.  Some research to quantify the 
benefits for fires of various levels of intensities may be of assistance in guiding the decision 
making for FWPA Growers’ plantations. 
 
In areas where the forest fire mitigation works benefits the adjoining neighbours, industry 
may consider having an analysis of  the new USA initiate - a Forest Resilience Bond54 system. 

 
53 https://www.pelletexperts.com.au/ 
 
54 Gartner, T., Connaker, A. and Woolworth, N.  (2018) Investors think they can make money reducing wildfire risk. 
A Forest Restoration Project in Yuba, CA Puts this Idea into Practice. World Resources Institute. 

https://www.pelletexperts.com.au/
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It is an innovative financing system that raises private capital to fund interventions such as 
forest restoration that reduce the chances of fire. Investors provide capital to fund fire 
mitigation works. Stakeholders that benefit from restoration—fewer fires resulting in lower 
costs—reimburse the investors over time. 

H.  Investigation of alternative fire tolerant commercial plantation species for future 
economic plantings.  

 
It is anticipated that another FWPA research Investment Plan on silviculture will cover 
possible plantation species for future growing stock given the change in climate. However, 
where plantation designs may suggest the planting of more fire tolerable species as a buffer 
from the faster growing species any reduction in commercial value should be provided as a 
cost for the economic modelling under research Theme D. 
 
---------------------------------------------------------------------------------------------------------------- 

I.  Research Theme:  The economic impacts of managing in a bushfire 
prone environment. 

 

Aim: To understand the true costs of plantation fire management and how to minimize 
losses for forest growers. 

 
Possible complementary research projects  

 

I (i).  Determining a set of industry-wide transparent unit costs for fire management. 
 
There is no accepted standard for forest fire management unit costs. This makes 
operational comparisons and economic evaluations difficult. FWPA could lead the industry 
by establishing its standard which other sectors would need to follow. 
A set of industry-wide transparent unit costs for fire management would enable better 
future comparisons of costs possible for sensible decision making. 

I (ii).  Evaluation of the long-term economic impacts of fire on changes to the forest 
resources. 

 
Economic analyses of possible large-scale impacts from forest fires both on plantation 
forest products and on other associated assets such as people, infrastructure, carbon and 
other environmental assets is necessary for industry-wide strategic decision making.  
 
Previous large scale forest salvage operations55 have be reported upon. Althouh, the long-
term impacts on the industry have not been analysed. 
This research project will heavily rely on the research outputs from: 

 
https://www.wri.org/blog/2018/11/investors-think-they-can-make-money-reducing-wildfire-risk-forest-
restoration-project?utm_campaign=wridigest&utm_source=wridigest-2018-11-
05&utm_medium=email&utm_content=readmore 
  
55 Gray, A.H. and Pfitzner, R.H. (1985) Log salvage and storage operations following the Ash Wednesday bushfires in 
South East of South Australia. Australian Forestry, 48:3,183-192. 
 

https://www.wri.org/blog/2018/11/investors-think-they-can-make-money-reducing-wildfire-risk-forest-restoration-project?utm_campaign=wridigest&utm_source=wridigest-2018-11-05&utm_medium=email&utm_content=readmore
https://www.wri.org/blog/2018/11/investors-think-they-can-make-money-reducing-wildfire-risk-forest-restoration-project?utm_campaign=wridigest&utm_source=wridigest-2018-11-05&utm_medium=email&utm_content=readmore
https://www.wri.org/blog/2018/11/investors-think-they-can-make-money-reducing-wildfire-risk-forest-restoration-project?utm_campaign=wridigest&utm_source=wridigest-2018-11-05&utm_medium=email&utm_content=readmore
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(ii) Characterisation of fire impacts on commercial forest assets: Identifying the risks 
to the industry; and  

(xx) Determining a set of industry-wide transparent unit costs for fire management 
This project would evaluate the long term: 

• Impact on forest investment returns; 
• Impact of business disruption; 
• Impact on forestry contractors; 
• Impact on customers;  
• Impact on regional employment; 
• Impact on standing burnt resource; 
• Storage cost for salvage material; and 
• Degradation impacts from long term salvage storage. 

 

I (iii).  Analysis of alternative resourcing mixes for cost effective fire management. 
 
Research towards risk analysis of varying mixes of the possible types of fire management 
resources could provide FWPA Growers with guides to the magnitude of minimisation of 
forest fire losses from their investment in fire management resources. It could also provide 
guidance on how inadequate resourcing may impact the quantum of Grower’s losses from 
forest fires. 
 
This was a high priority for a few FWPA Technical Panel members but was viewed by some 
others as an area that should remain in the remit of individual Growers. 

 

I (iv).  Cost: benefit modelling for a viable and sustainable Bioenergy industry. 
 
Already there are viable Bioenergy plants operating in Australia for the production of pellets 
for heating. However, it is still unknown whether on a larger scale mechanical harvesting 
biomass, as part of forest fire mitigation operations, could produce a reliable and cheap 
form of energy. Research projects to input into this research project include:   

(i) Data collection: Establishing the baseline for analysing benefits and costs; 
and  

 (xv) Viability of alternatives to forest fire mitigation burning. 

An analysis of the viability of developing an industry is possible and would provide the 
industry with knowledge as to whether such investment would be economic and 
sustainable. 

I (v).  Analysis of forest asset insurance schemes available to forest growers. 
 

It was expected that individual FWPA Growers would have conducted their own research on 
the benefits and costs of forest asset insurance including the inclusions and exemptions 
provided to the industry. This was not the case and a request for this analysis was requested. 
However, the Technical Panel indicated a very low preference for this research project. 

It is suggested that this topic be raised for consideration in the second funding tranche after 
the reviews are conducted on the initial funding tranche. 
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I (vi).  Economics of post fire recovery to reduce Growers losses. 

  

In recent years, it is becoming more frequent that at least one FWPA Grower has their forest 
estate burnt. It is more likely that in future years that the forest estate will be more 
threatened by fire.  

In the past, following major forest fires, the industry has either conducted concentrated 
harvesting (sometimes with huge storage 56  issues 57); cleared with or without harvesting 
merchantable product and undertaken re-establishment; or accepted that the burnt land 
would no longer be used for commercial forestry and the land base lost from production. 

Recent stochastic analysis of plantation valuations 58 have been shown to provide a good 
indication of the impact of fire frequency, climate change, future forest product prices and 
land values.  

Further research in this area followed by research development into a computer evaluation 
tool is viewed as a project that could provide FWPA Growers with an early return from their 
investment to minimises their losses in the event that their forest estate is burnt. 

Expected research outputs from the Research Theme: The economic impacts of 
managing in a bushfire prone environment. 
 

• A recommended standard for measuring forest fire costs. 
• Economic model for analysis of the financial, environmental and social impacts from forest 

fires and the impacts of different resourcing levels. 
• Decision support tool for analysing the profitability to a forest grower for using forest waste 

for Bioenergy from mechanical fuel mitigation operations. 
• Matrix of the benefits and costs of available forest asset insurance schemes by jurisdiction and 

region. 
• Economic decision support tool for guiding salvage operations post forest fires.  

 

 

 

 
56 Keeves, A. and Douglas, D.R. (1983) Forest fire in South Australia on 16 February 1983 and consequence future 
forest management aims. Australian Forestry, 46:3 148-162. 
57 Gray, A.H. and Pfitzner, R.H. (1985) Log salvage and storage operations following the Ash Wednesday bushfires in 
south east of South Australia. Australian Forestry, 48:3, 183-192. 
58 Ferguson, I. (2016) Forest valuation and risk. Australian Forestry, 79:1, 32-42. 
    Ferguson, I. (2016) Future rotations problems. Australian Forestry, 79:2, 122-125. 



 

52 
 

 

 
  



 

53 
 

(4) References 
 
Ackland, A., Salkin, O., Blackett, A., Friend, G. and Fogarty, L. (2010). Future Fire Management Project - 
Defining and evaluating alternative fire management options to achieve improved outcomes for 
community protection, biodiversity and ecosystem services.  Otway Pilot Study - Interim Report. 
Department of Sustainability and Environment, Victoria. 

Acuna, M., Murphy. G. and Mitchell, R. (2018). Fuel load reduction with mechanized harvesting 
equipment: Productivity results from trials in NSW, VIC, and WA.  Forest Industries Federation (WA) Inc. 

Adams, T., Butler, B.W., Brown, S., Wright, V. and Black, A. (2017) Bridging the divide between fire 
safety research and fighting fire safely: how do we convey research innovation to contribute more 
effectively to wildland firefighter safety?  International Journal of Wildland Fire 26, 107–112 

AFPA (2014). Deloitte Access Economics: Scoping Study on a Cost Benefit Analysis of Bushfire Mitigation. 
Australian Forest Products Association. ACT. http://ausfpa.com.au/publications/other-
publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-analysis-of-bushfire-mitigation/ 

Albini, A. F., Alexander, M. and Cruz, M. (2012). A mathematical model for predicting the maximum 
potential spotting distance from a crown fire. International Journal of Wildland Fire. 21(5) 609-627. 

Alexander, M.E., Cruz, M.G., Vaillant, N.M. and Peterson, D.L. (2013). Crown fire behaviour 
characteristics and prediction in conifer forests: a state-of-knowledge synthesis. Joint Fire Science 
Program, Boise, Idaho. JFSP 09-S-03-1 Final Report.  

Bartlett, A.G. (2012) Fire management strategies for Pinus radiata plantations near urban areas, 
Australian Forestry, 75:1, 43-53. 

Bennetton, J., Cashin,P., Jones, D. and Soligo, J. (1998). Evaluation of bushfire prevention and 
suppression. Australian Journal of Agricultural and resource Economics 42:2, pp149-75. 
https://onlinelibrary.wiley.com/doi/10.1111/1467-8489.00042 

Billing, P.R. (1979). Some Effects of Low Intensity Burning on Radiata Pine. Forest Commission Victoria, 
Fire Res. Branch Rep. No. 4. p. 14. 

Billing, P.R. (1979). Some aspects of the behaviour of the Caroline fire of February 1979. Department of 
Environment, Land, Water and Planning. Victoria. Unpublished report 
https://www.ffm.vic.gov.au/__data/assets/pdf_file/0025/20995/Report-07-Some-Aspects-of-the-
Behaviour-of-the-Caroline-Fire-of-February-1979.pdf 

Burrows, N.D., Woods, Y.C., Ward, B.G. and Robinson, A.D. (1989). Prescribing low intensity fire to kill 
wildings in Pinus radiata plantations in Western Australia, Australian Forestry, 52:1, 45-52,  

Carmel, Y., Paz, S., Jahashan, F. and Shoshany, M. (2009). Assessing fire risk using Monte Carlo 
simulations of fire spread. Elsevier Forest Ecology and Management 257, 370–377. 

Cheney, N.P. and Richmond, R.R. (1980). The impact of intensive forest management on fire protection 
with special regard to plantations of eucalypts. Paper prepared for Eleventh Commonwealth Forestry 
Conference, p. 22.  

Cruz, M.G. (2011). Fuels and Fire Behaviour Potential Associated with FMZ. CSIRO Ecosystem Sciences, 
Rep. EP113258, p. 57. 

Cruz, M.G. and Alexander, M.E. (2017). Modelling the rate of fire spread and uncertainty associated with 
the onset and propagation of crown fires in conifer forest stands. International Journal of Wildland Fire 
2017, 26, 413–426. 

http://ausfpa.com.au/publications/other-publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-analysis-of-bushfire-mitigation/
http://ausfpa.com.au/publications/other-publications/deloitte-access-economics-scoping-study-on-a-cost-benefit-analysis-of-bushfire-mitigation/
https://onlinelibrary.wiley.com/doi/10.1111/1467-8489.00042
https://www.ffm.vic.gov.au/__data/assets/pdf_file/0025/20995/Report-07-Some-Aspects-of-the-Behaviour-of-the-Caroline-Fire-of-February-1979.pdf
https://www.ffm.vic.gov.au/__data/assets/pdf_file/0025/20995/Report-07-Some-Aspects-of-the-Behaviour-of-the-Caroline-Fire-of-February-1979.pdf


 

54 
 

Cruz, M.G., Alexander, M.E. and Dam, J.E. (2014). Using modelled surface and crown fire behaviour 
characteristics to evaluate fuel treatment effectiveness: a caution. For. Sci. 60, 1000–1005. 

Cruz, M.G., Alexander, M.E. and Fernandes, P.A.M. (2008). Development of a model system to predict 
wildfire behaviour in pine plantations. Aust. For. 71, 113–121. 

Cruz, M.G., Butler, B.W. and Alexander, M.E. (2006b). Predicting the ignition of crown fuels above a 
spreading surface fire. Part II: Model behaviour and evaluation. Int. J. Wildland Fire 15, 61–72. 

Cruz, M.G., Butler, B.W., Alexander, M.E., Forthofer, J.M. and Wakimoto, R.H. (2006a). Predicting the 
ignition of crown fuels above a spreading surface fire. Part I: Model idealization. Int. J. Wildland Fire 15, 
47–60.A 

Cruz, M.G., Alexander, M.E. and Plucinski, M.P. (2017). The effect of silvicultural treatments on fire 
behaviour potential in radiata pine plantations of South Australia. Forest Ecology and Management 397, 
27–38. 

Cruz, M.G., Alexander, M.E. and Wakimoto, R.H. (2004). Modeling the likelihood of crown fire occurrence 
in conifer forest stands. For. Sci. 50, 640–658. 

Cruz, M.G., Alexander, M.E. and Wakimoto, R.H. (2005). Development and testing of models for 
predicting crown fire rate of spread in conifer forest stands. Can. J. For. Res. 35, 1626–1639. 

Cruz, M.G., de Mar, P.J. and Adshead, D. (2011). Radiata pine plantation fuel and fire behaviour guide. 
Australian Department of Agriculture, Fisheries and Forestry. 

Cruz, M.G. and Fernandes, P.A.M., (2008). Development of fuel models for fire behaviour prediction in 
maritime pine (Pinus pinaster Ait.) stands. Int. J. Wildland Fire 17, 194–204. 

Cruz, M.G., Gould, J.S., Alexander, M.E., Sullivan, A.L., McCaw, W.L. and Matthews, S. (2015). 
Empirical-based models for predicting head-fire rate of spread in Australian fuel types. Aust. For. 78, 1–
41. 

Cruz, M.G. and Plucinski, M.P., 2007. Billo Road Fire – Report on Fire Behaviour Phenomena and 
Suppression Activities. Bushfire Cooperative Research Centre, Report No. A.07.02, p. 96. 

de Ronde, C. (1980). Controlled burning under pines – a preliminary fuel classification system for 
plantations in the Cape, South Africa. For. J. 113, 84–86. 

Douglas, D.R. (1964). Some characteristics of major fires in coniferous plantations. Aust. For. 28, 119–
124. 

Filkov, A., Duff, T.J. and Penman, T.D. (2018) Improving Fire Behaviour Data Obtained from Wildfires. 
Forests, 9, 81. www.mdpi.com/journal/forests 

Forest Fire Management Group (2007). Softwood Plantation Fire Synopsis. Primary Industry Ministerial 
Council, Forestry and Forest Products Committee, p. 104.  
www.ffr.co.nz/system/files/documents2/ffmg_2007.pdf. 
 
Ferguson, I. (2016). Forest valuation and risk. Australian Forestry, 79:1, 32-42. 

Ferguson, I. (2016). Future rotations problems. Australian Forestry, 79:2, 122-125. 

Gartner, T., Connaker, A. and Woolworth, N.  (2018). Investors think they can make money reducing 
wildfire risk. A Forest Restoration Project in Yuba, CA Puts this Idea into Practice. World Resources 
Institute. 



 

55 
 

Gray, A.H. and Pfitzner, R.H. (1985). Log salvage and storage operations following the Ash Wednesday 
bushfires in South East of South Australia. Australian Forestry, 48:3,183-192. 

Gresse, L. C. (2016). Thesis: The impact of repeated prescribed burning in semi-mature pine plantation 
forests of Mpumalanga on fuel loads, nutrient pools and stand productivity. Department of Forest and 
Wood Science. Faculty of AgriSciences, University of Stellenbosch. 

Hodgson, A. (1967). 'Fire management in eucalypt forest, Proceedings of the 6th Tall Timbers Fire 
Ecology Conference.' Tallahassee, Florida, USA.  
http://talltimbers.org/wp-content/uploads/2014/03/Hodgson1967_op.pdf 

Keeves, A. and Douglas, D.R. (1983). Forest fire in South Australia on 16 February 1983 and consequence 
future forest management aims. Australian Forestry, 46:3 148-162. 

Kershaw, A.P., Clark, J.S., Gill, A.M., D'Costa, D.M. (2002). A history of fire in Australia. In 'Flammable 
Australia - The Fire Regimes and Biodiversity of a Continent.' (Eds RA Bradstock, JE Williams, AM Gill.) 
(Cambridge University Press: Cambridge UK) 

Lacy, P. (2009). Burning Under Young Eucalypts Field Guide: a guide for prescribed burning and post-burn 
assessment. Bushfire CRC. Melbourne. 
http://www.bushfirecrc.com/resources/product/burning-under-young-eucalypts 
http://www.bushfirecrc.com/resources/external-resource/fire-fuel-weather-seminar-video-phil-lacy 

Marsden-Smedley, J.B. (2009) Planned burning in Tasmania: Operational guidelines and review of current 
knowledge. Fire Management Section, Parks and Wildlife Service, Department of Primary Industries, 
Parks, Water and the Environment, Hobart. Tasmania. 

McArthur, A.G. (1965). Prescribed burning in eucalypt forest. Australian Forestry 30, 4-11. 

Prichard, Susan J.; Kennedy, Maureen C. 2014. Fuel treatments and landform modify landscape patterns 
of burn severity in an extreme fire event. Ecological Applications. 24(3): 571-590. 

Slijepcevic, A., Tolhurst, K.G., Saunder, G., Whight, S. and Marsden-Smedley, J.B. (2007). A Prescribed 
Burning Risk Assessment Tool   http://www.bushfirecrc.com/publications/citation/bf-4549 

Thomson, D.S. (1978). Low Intensity Prescribed Burning in Three Pinus Radiata Stand Types. Forest 
Commission Victoria, Fire Res. Branch Rep. No. 2. p. 11.  

Tolhurst, K.G., Chong, D.M.O. and Ackland, A. (2009). Assessing and evaluating bushfire management 
options in the rural-urban interface using PHOENIX RapidFire. Bushfire CRC 
http://www.bushfirecrc.com/sites/default/files/managed/resource/program-kevin-tolhurst.pdf. 
  
Tolhurst, K.G., Cheney, N.P. (1999). Synopsis of the Knowledge Used in Prescribed Burning in Victoria. 
Department of Natural Resources and Environment, Victoria: East Melbourne, Victoria. pp97. 

Tolhurst, K.G. and Flinn, D.W. (1992). Ecological Impacts of Fuel Reduction Burning in Dry Sclerophyll 
Forest: First Progress Report. Department of Conservation and Environment, Victoria. Forest Research 
Report No.349 No., Victoria, Australia. 

Van Loon, A.P. (1967). Some effects of a wildfire on a plantation. Forestry Commission of NSW research 
Note 21. 

Williams, D.F., (1978). Fuel Properties Before and After Thinning in Young Radiata Pine Plantations. 
Forests Commission Victoria, Fire Res. Branch Rep. No. 3. p 13.  

Woodman, M. and Rawson, R. (1982) Fuel reduction burning in radiata pine plantations. Forests 
Commission Victoria. Fire Management Research Report No.14. 27pp. Victoria.  

http://talltimbers.org/wp-content/uploads/2014/03/Hodgson1967_op.pdf
http://www.bushfirecrc.com/resources/product/burning-under-young-eucalypts
http://www.bushfirecrc.com/resources/external-resource/fire-fuel-weather-seminar-video-phil-lacy
http://www.bushfirecrc.com/publications/citation/bf-4549
http://www.bushfirecrc.com/sites/default/files/managed/resource/program-kevin-tolhurst.pdf


 

56 
 

 

 
Photo: C Ochoa 

 

 

 

 


	Author declaration of interest
	Executive summary
	Introduction
	Objectives
	Methodology

	Analysis of the current state of RDE, operational practice and gains (avoidable losses for forest fires)
	In Australia
	Internationally
	(i) Canada:
	(ii) USA
	(ii) South Africa
	(iv) Portugal


	The impact of fire on commercial forests in Australia.
	Barriers to achieving potential gains
	FWPA’s GRAC Investment in Research, Development and Extension: a program to minimize losses from forest fires.
	Forest Fire Research, Development and Extension Investment Plan: Overview
	Forest Fire Research program design
	Research program- First tranche.
	Research program- Second tranche
	Researcher selection

	Research development program overview
	Extension program overview
	Benefits to be derived from RDE

	(i)  Research Program details 2019-2024 (First tranche):
	A. Research Theme: Understanding the context.
	Complementary research projects:
	(i) Data collection: Establishing the baseline for analysing benefits and costs.
	(ii) Characterisation of fire impacts on commercial forest assets: Identifying the risks to the industry.
	(iii)  Refinements of plantation fire spread models.
	(iv) Investigation of Monte Carlo (stochastic) modelling for longer term fire modelling predictions.
	(v) Analysis of plantation design and rotational management for forest fire mitigation.
	(vi) Effectiveness of suppression strategies:

	Expected research outputs from Research Theme: Understanding the context.

	B. Research Theme: Appreciating future plantation fire risks.
	Complementary research projects:
	(vii) Determining the metrics for plantation flammability.
	(viii) Understanding flammability pathways within plantations, and the impacts that climate change and management practices have on plantation flammability trajectories.

	Expected research outputs from Research Theme: Appreciating future plantation fire risks.

	C. Research Theme: Reducing forest fire risks.
	Complementary research projects:
	(ix) Analysis of remote systems for detection of wildfire ignitions and environmental inputs (e.g. soils and fuel moisture contents) for forest fire management predictive systems.
	(x) Designing plantations to reduce the impacts of wildfire risks as Climate Change impacts on fire weather.

	Expected research outputs from Research Theme: Reducing forest fire risks.


	(ii) Research Development Program details 2019-2024:
	(iii) Extension Program details 2019-2024:
	Suggested Industry-wide Extension activities
	Extension activities for consideration and funding by individual Growers.
	Briefings and demonstrations on:
	Workshops on:
	Training on:

	Possible Extension providers

	A proposed schedule for implementing the required RDE from 2019-2024 to achieve the potential gains.
	Proposed schedule per year for RDE - 2019-2024.

	RDE program 2025 and beyond (2nd tranche):
	Appendices
	(1) Stakeholders consulted
	(2) Possible partners for the delivering the RDE Investment Plan
	(3) Second Tranche Research Projects –post 2025.
	A.  Understanding Greenhouse gas balance from commercial forests – emissions and absorption by age classes.
	B.  Scientific review of white cypress pine burning prescriptions.
	D.  Social licence implications from the range of forest fire mitigation strategies.
	E.  Forest fire mitigation - burning under plantations.
	F. Effective fuel management for plantation protection.
	G.  Viability of alternatives to forest fire mitigation burning e.g. mechanical treatment and possible uses of the waste material such as Bioenergy.
	H.  Investigation of alternative fire tolerant commercial plantation species for future economic plantings.

	I.  Research Theme:  The economic impacts of managing in a bushfire prone environment.
	Possible complementary research projects
	I (i).  Determining a set of industry-wide transparent unit costs for fire management.
	I (ii).  Evaluation of the long-term economic impacts of fire on changes to the forest resources.
	I (iii).  Analysis of alternative resourcing mixes for cost effective fire management.
	I (iv).  Cost: benefit modelling for a viable and sustainable Bioenergy industry.
	I (v).  Analysis of forest asset insurance schemes available to forest growers.

	Expected research outputs from the Research Theme: The economic impacts of managing in a bushfire prone environment.


	(4) References

