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EXECUTIVE SUMMARY 
Bushfire has been a constant and natural phenomenon in Australia for many thousands of years. 
South-eastern Australia, including Tasmania, is particularly prone to fire and is regarded as one of 
the most bushfire-affected regions in the world. Although fire forms an important part of the 
environment and remains essential for biodiversity and renewal; its effects can be catastrophic if 
uncontrolled. Tasmania has experienced periodic bushfire events that have caused devastating loss 
to life and property. While the protection of life and property remains the underpinning principle 
applied by agencies to combat bushfire risk, the importance of strategic fuel management regardless 
of land tenure has been highlighted by recent bushfire events in south-eastern Australia. 

The State Fire Management Council (SFMC), as defined under Section 14 of the Fire Service Act 1979, 
is an independently chaired body which provides advice to the Minister of Police and Emergency 
Management about the prevention and mitigation of bushfires. In the aftermath of the 2009 Black 
Saturday fires in Victoria, and in response to the recommendations of the Victorian Bushfires Royal 
Commission Report (VBRC), the SFMC was tasked to provide advice regarding the extent and 
effectiveness of fuel reduction burning programs across Tasmania. 

Approximately 42% of the State has vegetation that is suitable for treatment through fuel reduction 
burning programs. Over the past five years records for public lands show burning is undertaken at an 
average of 16,500 hectares per annum. Noting that additional burns may occur on private lands 
where records are not as well maintained, it does not necessarily follow that communities are safer 
due to the current burning regime. In this vein, areas of the landscape that are strategically selected 
for burning, based on a Statewide appreciation of bushfire risk will be more effective than broad-
area burning in remote locations in creating safer communities. 

To demonstrate this, SFMC conducted a strategic risk assessment where bushfire risk was assessed 
across the landscape, regardless of land tenure. Bushfire risk assessment models were used to 
describe current bushfire risk in Tasmania and to test different fuel reduction burning strategies to 
determine how they could reduce such risk.  

PHOENIX RapidFire fire behaviour modelling indicated the potential for a high incidence of intense 
fires in several locations throughout the state. Under current fuel conditions, areas south of 
Launceston and Deloraine, between Sorell and Little Swanport, the Huon Valley, The Channel and 
parts of the Southwest were particularly at risk. The modelling demonstrated that there are many 
areas where fuel reduction burning has the potential to reduce bushfire impacts to communities. 
Noting that the majority of modelled bushfire impacts occurred in the Southern, Hobart and Tamar 
Fire Management Areas, the challenge is clearly to prioritise areas for treatment. 

Moreover, impact modelling demonstrated that fuel reduction would not reduce potential bushfire 
impacts in some Human Settlement Areas. This confirms that fuel reduction burning will not entirely 
eliminate risk, but it is an effective bushfire mitigation option in many circumstances. It must 
therefore be seen as one of several mitigation options, including fire prevention, mechanical fuel 
removal, building design, fire trail and fire break maintenance, bushfire response and community 
engagement in promoting safety options.  

Fifteen fuel reduction burning scenarios were tested for benefits in reducing impacts to Human 
Settlement Areas. This included how fire intensity and fire size were reduced to more manageable 
levels. The scenarios were based on fuel reduction burning in fire-tolerant vegetation referred to as 
Ψtreatable vegetationΩ; and tested the concept of: (a) burning on public land only, and (b) burning on 
all tenures. The use of Fire Management Zones was tested to manage fuels intensively within 
6.05km of Human Settlement Areas, and one scenario also allowed fuels to accumulate with no fuel 
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treatment. Area-based targets were then developed based on fuel accumulation principles, scientific 
literature and recommendations from bushfire inquiries. 

For each scenario, hypothetical five year burning programs were developed. The Bushfire Risk 
Assessment Model (BRAM) was used to prioritise burns based on bushfire risk. All hypothetical 
burning was conducted strategically to reduce bushfire risk at the Statewide and Fire Management 
Area scales. 

The tenure-blind fuel reduction burning scenarios that burnt the largest areas had the greatest 
effect on reducing bushfire impacts, fire intensity and fire size. However, when considering the 
relative expense of their implementation, the loss of amenity and environmental costs, the 
feasibility of these scenarios in addressing bushfire risk reduction are questionable.   

Inversely, the scenarios that confined burning to public land were considered achievable; but had 
very small effects on reducing Human Settlement Area impacts and fire size. From a whole-of-state 
perspective, the 5% public land only scenario did reduce fire intensities significantly across the 
landscape. 

The most feasible scenario was therefore a balanced approach. Burning at least 31,000 ha of all 
treatable vegetation each year, including private and public land, with selection of burns based on a 
Statewide bushfire risk assessment (using the BRAM Risk Score) was both financially and 
operationally achievable, with reductions to modelled bushfire impacts greater than the public land 
only scenarios. 

Specifically, this scenario significantly reduced the number of modelled bushfire impacts Statewide 
by 30%, and up to 50% in the Southern Fire Management Area. Greatest risk reductions were 
achieved in the Southern, Hobart and Tamar Fire Management Areas. In order to achieve these 
outcomes, approximately half of the area burnt was private property. 

The modelling demonstrated the overall importance of strategically targeting blocks where the 
highest risk reduction can be realised. In 2004 the National Inquiry into Bushfire Management 
proposed zoning the areas around towns into asset protection zones and strategic fuel management 
zones as a way of implementing prevention programs. While this is appropriate for a local plan, once 
considered in a whole-of-landscape it becomes clear that a more nuanced approach is required. The 
balanced approach previously described provides for greater reductions in relative risk whilst 
burning fewer hectares, but only if the blocks are strategically targeted. 

Implementation of a fuel reduction program involves a structured and adaptive process. Specifically, 
it includes bushfire risk assessment, identification of burning priorities, field checking, plan 
preparation, pre-burn preparation, burning, post-burn recovery and review. Experience from 
interstate indicates that it takes approximately three years to build up an expanded fuel reduction 
burning program. However, ongoing and long-term commitment is also required to effectively 
reduce the long-term bushfire risk. 

Currently most burning occurs on public land, for purposes other than community risk reduction, 
and in areas that are remote from communities. Typically the burns are less complex and less 
expensive when compared to burning that occurs in close proximity to communities. Therefore a 
strategically planned fuel reduction burning program based on community risk reduction will require 
resourcing over and above historical levels. 

For a program of this scale a comprehensive communication strategy, issues analysis and 
stakeholder analysis will be required. Some of the key issues that will need to be addressed may 
include, but will not be limited to: 

¶ community acceptance of an expanded planned burning program 
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¶ explaining the limitations of different mitigation activities; some areas will always be prone 
to high bushfire risk even after all mitigation options have been implemented 

¶ access to private lands to undertake risk mitigation activities 

¶ smoke and public health impacts 

¶ the effects of an expanded fuel reduction burning program on other burning programs that 
are regulated by smoke restrictions 

¶ the visual impacts of smoke and charring in the landscape, including their effects on tourism 

¶ balancing risk mitigation actions with environmental impacts; and 

¶ workforce capacity to implement a program of this scale. 

While some legislative tools and policies are already in place, an implementation program that builds 
on collaboration, cooperation, and a whole-of-community acceptance of bushfire risk will have the 
best outcome. Fire Management Area Committees, through fire protection plans, will provide the 
risk context for prioritising mitigation activities. 

The methodology and approach taken in this report has identified a new approach to understanding 
bushfire risk in Tasmania. The results of the analysis can be used to identify the most effective areas 
for strategic mitigation programs, and to underpin Fire Management Area fire protection plans. 
Based on the analysis provided in the report the State Fire Management Council makes the following 
recommendations to Government for consideration: 

1. A strategic fuel reduction burning program is developed that reduces bushfire risk to 
communities by strategically identifying high priority areas for treatment. 

2. The Tasmanian Government supports a tenure-blind approach to fuel reduction. 
3. Any fuel reduction strategy implemented must aim to reduce Statewide relative risk to 

below 80% within eight years. 
4. A period of three years is allocated to build up to a fully implemented fuel reduction burning 

program. 
5. A minimum of 31,000 ha of treatable vegetation on both public and private land is targeted 

each year, measured using a five year rolling average. 
6. A long term commitment is made to implement a centrally coordinated fuel reduction 

burning program that incorporates the entire fuel reduction burning management process, 
including an ongoing commitment to improve strategic selection of burning priorities. 
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PURPOSE AND SCOPE 
To undertake a strategic bushfire risk analysis for Tasmania, where the methodology moves from a 
post-event analysis to a landscape risk assessment, using scenario-based modelling tools. 

Through this analysis, articulate recommendations for a strategic fuel management program.  

The analysis in this report takes a tenure-blind approach, and has been undertaken at a landscape 
level to test strategies designed primarily to reduce the risk of bushfire impacting on Human 
Settlement Areas. 

Included in the report is: 

¶ Analysis of particular issues associated with fuel mitigation activities. 

¶ Bushfire risk assessment at the Statewide scale, including identification of communities 

considered to be at highest risk. 

¶ Analysis of fuel reduction burning as the primary risk treatment option. 

This report does not include: 

¶ Alternative risk treatment strategies, including but not limited to fire prevention, building 

location, building standards, garden establishment and maintenance, mechanical fuel 

treatment and bushfire response measures. 

¶ Locally specific analysis of location and maintenance of fire breaks and trails. 

¶ A cost benefits analysis of different fuel reduction strategies. 

¶ Recommendations for planned burning operations associated with forest practices or 

ecological health. 

¶ Recommendations regarding the broader issues of bushfire preparedness and bushfire 

response. 

¶ Risk assessment sub-Fire Management Area (FMA) scale, except for the identifications of 

communities considered to be at highest risk. 
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REPORT CONTEXT 
On 7 February 2009 widespread and devastating bushfires in Victoria resulted in the death of 173 
people. The Victorian Government established the Victorian Bushfires Royal Commission (VBRC) to 
inquire into the circumstances of these deaths and to recommend any necessary improvements to 
fire management in Victoria (Teague, et al., 2010). 67 recommendations were made, and all but two 
of these recommendations were accepted by the Government. Of particular interest to this report, 
was Recommendation 56Σ ǘƘŀǘ Ψ¢ƘŜ {ǘŀǘŜ ŦǳƴŘ ŀƴŘ ŎƻƳƳƛǘ ǘƻ ƛƳǇƭŜƳŜƴǘƛƴƎ ŀ ƭƻƴƎ-term program of 
prescribed burƴƛƴƎ ōŀǎŜŘ ƻƴ ŀƴ ŀƴƴǳŀƭ ǊƻƭƭƛƴƎ ǘŀǊƎŜǘ ƻŦ р ǇŜǊ ŎŜƴǘ ƳƛƴƛƳǳƳ ƻŦ ǇǳōƭƛŎ ƭŀƴŘΩ (Teague, 
et al., 2010). This recommendation was made on the recognition of fuel reduction as a proven 
method to reduce the rate of spread and intensity of fires, minimising their damage and making 
suppression easier for firefighters. 

On 28 September 2010 the then Premier of Tasmania, David Bartlett, announced that in response to 
the VBRC, the Tasmanian Government fully supported 48 of the 67 recommendations, supported a 
further 17 in-principle and did not support two.  Of the VBRC recommendations supported in 
principle, the Government agreed that further detailed consideration be given to the application in 
Tasmania of VBRC Recommendation 56. 

Subsequently, the Minister for Police and Emergency Management asked the SFMC to give detailed 
consideration to the value in both a qualitative and quantitative sense of prescribed burning 
programs that were then being undertaken or proposed to be undertaken in Tasmania. Council was 
also asked to report on their capacity to support a program of long-term data collection to monitor 
and model the effects of prescribed burning programs and bushfires on biodiversity in Tasmania. A 
Cabinet Briefing prepared by SFMC provided advice to Cabinet in March 2011 outlining a program by 
which a burning target of 5% of treatable fuels on public lands could be achieved, through a 
considerably expanded program over 5 years, coordinated over multiple agencies. Such an expanded 
program also required legislative amendments to enable the restructuring of Fire Management Area 
Committees (FMACs). Cabinet deferred a decision on the minute. Tasmania had no Strategic Fuel 
Management Plan to address Recommendation 56, or other complex issues surrounding fuel 
management on private land tenures. Nor had there been testing of the validity of a blanket target 
of burning 5% of public land as a single strategy to reduce risk. 

Instead, an alternative approach was followed with legislative amendments to the Fire Service Act 
1979 providing for an enhanced and expanded role for SFMC and for FMACs. In addition a Strategic 
Fuel Management Project was established to test fuel management targets based on a 
comprehensive understanding of bushfire risk for Tasmania, on all lands not just public lands, and 
make recommendations for a Strategic Fuel Management Program. It should also be noted that, 
since the VBRC, the Final Report of the Bushfires Royal Commission Implementation Monitor 
advocated that the Victorian Government reassess the 5% rolling target as the primary measure of 
risk reduction, emphasising that the primary focus of the fuel reduction burning program should be 
for community protection (State of Victoria, 2012). 

Tasmania experienced its own devastating fires in January 2013 with significant loss of property and 
community impact. The then Tasmanian Government established the Tasmanian Bushfires Inquiry. 
The Inquiry made 103 recommendations including: 

Recommendation 92: That the Government actively support the timely development and 
implementation of an ongoing Strategic Fuel Management Plan. 

Recommendation 93: That the Strategic Fuel Management Plan includes measurable targets and 
they are actively monitored and reported on to the community. 
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The analysis being undertaken in this report responds to these specific recommendations. In 
addition to fulfilling the Government commitment to the VBRC and the Tasmanian Bushfires Inquiry, 
this report also addresses the bushfire hazard management priorities identified in the Tasmanian 
State Natural Disaster Risk Assessment (2012). In particular, it looks at developing and strengthening 
the strategic approach to bushfire fuel reduction activities and evaluating the impact of recently 
implemented bushfire risk mitigation measures on the state bushfire risk assessment.  

This report contains a thorough assessment of bushfire risk across Tasmania and assesses the 
benefits of different fuel reduction strategies using a number of different targets and approaches. 
Overall, it is demonstrated that the existing levels of planned burning being undertaken in Tasmania 
do need to be increased substantially to significantly decrease bushfire risk to Tasmanian 
communities. This report outlines the different approaches that could be taken, details the 
methodology used to undertake that assessment, and outlines some of the challenges for 
implementation of a much expanded program of planned burning.
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BACKGROUND 
Fire is a fundamental part of the Australian environment, and has been significant in shaping the 
ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ƳǳŎƘ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ŦƭƻǊŀ ŀƴŘ ŦŀǳƴŀΦ hǳǊ ƴŀǘƛƻƴ ƛǎ ŀ fire-prone land, and along with 
many parts of the world, there has been an increase in the occurrence, intensity and damage caused 
by bushfire particularly in the last decade. 

These fires have caused significant loss of life and psychological damage to communities, as well as 
loss of property, infrastructure and local economies. This has occurred against a background of a 
changing climate, an increasingly urbanised population, encroachment of infrastructure and 
habitation into bushland areas, and differing expectations and understanding of bushfire risk 
management (Bowman, 2003). 

LAND TENURE 
Broadly, the land tenure in Tasmania can be divided into 4 main areas: crown, reserved, forestry and 
private freehold. As seen in Figure 1, approximately 42% of the state is private land, 16% is 
Permanent Timber Production Zone Land managed by Forestry Tasmania (FT), 3% is Crown land 
(which has mixed management including the Department of Defence) and the remaining 39% is 
reserve managed by the Parks and Wildlife Service (PWS). 

FIRE IN THE ENVIRONMENT 
Fire is a fundamental aspect of the Australian environment, with many vegetation types requiring 
periodic fire to maintain ecological values. Much of the Australian vegetation is flammable and has a 
known ecological response, with fossil data indicating a very long history of fire on the continent 
pre-dating the arrival of humans (Scott et. al. 2014). South-eastern Australia, including Tasmania, is 
particularly prone to fire and is regarded as one of the most bushfire-affected regions in the world 
(Hennessy, et al., 2006). 

Fire forms an important part of the environment and remains essential for biodiversity and renewal. 
When uncontrolled though, its effects can be catastrophic. Fires may occur under conditions that 
threaten human life and property, may be too frequent, too intense, cause temporary reductions to 
air quality or disruptions to the public. The Tasmanian State Natural Disaster Risk Assessment 
(TSNDRA) identifies both bushfire and flood as the most significant hazard risk types. Bushfire is the 
most costly natural ŘƛǎŀǎǘŜǊ ƘŀȊŀǊŘ ƛƴ ¢ŀǎƳŀƴƛŀΩǎ ƘƛǎǘƻǊȅΣ ƛƴ ōƻǘƘ ŜŎƻƴƻƳƛŎ ŀƴŘ ƘǳƳŀƴ ǘŜǊƳǎΦ Lǘ Ƙŀǎ 
claimed the most lives and has previously been estimated to carry an average annual cost of $11.2 
million (Bureau of Transport Economics, 2001).  

As outlined in the National Bushfire Policy Statement for Forests and Rangelands (2012) the 
complexities of different ecosystems, community values and land use history means that policies 
and procedures with regards to bushfire management need to reflect regional needs and priorities. 

FIRE HISTORY IN TASMANIA 
It is not the purpose of this report to provide a thorough analysis of the fire history of Tasmania. A 
ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀƴŀƭȅǎƛǎ ƻŦ ¢ŀǎƳŀƴƛŀΩǎ ŦƛǊŜ ƘƛǎǘƻǊȅ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ tŀǊǘ . ƻŦ ǘƘŜ нлмо 
Tasmanian Bushfires Inquiry Report, and only summary information will be presented in this section. 

The last decade has seen several major bushfires in southern Australia. These include the 2003 
Canberra and alpine fires in NSW, ACT and Victoria, the 2005 Wangary fire on the Eyre Peninsula in 
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South Australia, the 2006/07 Great Divide fires in Victoria, the February 2009 fires in Victoria, the 
Perth hills fires of 2011 and 2014, and the Blue Mountains fires of October 2013. 

Major fires have also occurred in Tasmania, particularly in the last decade (Figure 2). In January 
2013, Tasmania experienced its worst bushfires since 1967 fires, with many thousands of hectares 
burned, community infrastructure lost and over 200 buildings destroyed.  The Upper Derwent Valley 
has been particularly hard hit, with large fires in 2010, 2012 and 2013 resulting in both the loss of 
property, forestry values and agricultural areas. The 1967 fires though remain the most destructive 
in Tasmanian history, when over a five hour period 62 people died, approximately 1400 buildings 
were destroyed and 265 000 hectares burnt (Luke & McArthur, 1978). 

Projections from climate change models suggest that in the next few decades across much of south 
eastern Australia there will be major increases in the level of fire threat through increases in the 
incidence of high fire danger conditions. Climate change projections using a downscaled model for 
Tasmania suggest an overall increase in bushfire risk related to an increase in the number of high fire 
danger days (White, et al., 2010). This potential for the next century is based on projections showing 
increases in hot days and warm nights; dry days and longer dry spells; more warm spells and heat 
waves; and more wet days, but fewer cold spells and cold waves (which could potentially contribute 
to increases in fuel accumulation). The number of total fire ban days occurring each summer has also 
started to increase, as well as increases in lightning caused ignitions. 

PLANNED BURNING 
Fuel reduction burning, or planned burning, is a recognised technique for reducing the rate of spread 
and intensity of fires, for minimising the damage caused by bushfires, and to provide fire-fighters 
with safe opportunities to contain and extinguish future fires. Burning is still considered the most 
cost-effective tool available for managing broad areas of vegetation fuel loads in the landscape. 

In Tasmania only certain types of vegetation are suitable for planned burning, for example, dry 
eucalypt forest, scrub, heathland and button ƎǊŀǎǎΦ ¢ƘŜǎŜ ŀǊŜ ǿƘŀǘ Ŏŀƴ ōŜ ŎŀƭƭŜŘ ΨǘǊŜŀǘŀōƭŜΩ 
vegetation types. Vegetation such as rainforest, wet eucalypt forest and alpine vegetation is not 
suited to fuel reduction burning for both practical and environmental reasons. Agricultural lands, 
whilst certŀƛƴƭȅ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ōǳǎƘŦƛǊŜΣ ŀǊŜ ŀƭǎƻ ƴƻǘ ŎƻƴǎƛŘŜǊŜŘ άǘǊŜŀǘŀōƭŜέ ŘǳŜ ǘƻ ǘƘŜ 
land use priority for these vegetation types. This does not preclude these areas from burning, 
however it means this area of land is not being included in the analysis.  

Figure 3 shows the arrangement of treatable, non-treatable and agricultural lands across the state, 
based on TASVEG 3.0 and land use mapping as described in the methodology of this report.  

The treatable vegetation is spread over different tenure as follows: 

¶ 0.97 million hectares (39%) in reserves (PWS); 

¶ 0.39 million hectares (16%) in Permanent Timber Production Zone Land (FT); 

¶ 0.08 million hectares (3%) on unallocated Crown lands; and 

¶ 1.05 million hectares (42%) on privately owned and other lands. 
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Figure 1: Broad categories of land tenure 
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Figure 2: Time since last fire in years, up until June 2013. 
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Figure 3: Treatable fuels across Tasmania 
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BURNING EFFORT OVER THE PAST FIVE SEASONS 

The majority of planned burning is currently undertaken on public land. Both Forestry Tasmania and 
the Parks and Wildlife Service keep records of all the burning they undertake, and only fuel 
reduction burns have been included in this analysis.  Burning on private land is under-reported, and 
where known private land burns have been included in the analysis however the records are quite 
incomplete. During the permit period fire size is estimated as part of the permit, however outside 
the permit period, fire registration is not mandated. The permit information also includes those 
circumstances where both Parks and Wildlife and Forestry Tasmania require permits, so using the 
total burn area indicated in permits doubles up some of the reporting for public land burning. 

Planned burning is highly dependent on the right weather conditions and available resources to 
maximise opportunities when they arise. If there is a busy fire season leading into the autumn 
burning window, this can also diminish the amount of burning that is completed, due to crew fatigue 
and some still being deployed in response operations. Table 1 summarises the past five years of 
planned burning, as recorded in the fire history database. As can be seen in this summary, weather 
conditions over the 2010-2011 season were particularly favourable, and both Forestry Tasmania and 
the PWS achieved a significant number of burns in that year. 

Table 1: Planned Burns Completed, And Total Area Expressed As A Percentage Of Treatable Fuels Over The 
Past Five Years. 

Season Number of burns Number of Hectares % of Total Treatable 

2008 2009 36 8,776 0.35% 

2009 2010 47 10,597 0.42% 

2010 2011 70 39,429 1.58% 

2011 2012 37 7,308 0.29% 

2012 2013 38 16,123 0.64% 

Total 228 82,233 3.28% 

Average 45.6 16,447 0.66% 

 

It is easy to measure success simply in terms of a percentage target, but this oversimplifies the issue. 
Targets can be achieved by burning large areas in remote locations, achieving little to protect the 
community.  Targets need to be based on how they address risks to communities, and this issue is 
addressed later in this report. 

In recent years more effort has been concentrated on burns where real risk reduction can be 
achieved, and this has been seen in fuel reduction burns undertaken around Launceston, St Helens, 
and Bicheno. These burns closer to communities are more resource hungry and tend to be smaller in 
size; however, they achieve a greater reduction in risk. 

FIRE MANAGEMENT IN TASMANIA 
The agencies most closely involved in bushfire management in Tasmania are the Tasmania Fire 
Service, Forestry Tasmania and the Parks and Wildlife Service. An Inter-Agency Fire Management 
Protocol is signed each year that is effectively the operating agreement between the three agencies. 
The protocol underpins the cooperation that exists between the agencies to ensure the suppression 
and management of bushfire in Tasmania is safe, efficient and cost-effective. Through this 
arrangement there is collaboration in: training; identification of risk and mitigation; some planned 
burning operations; and, bushfire suppression.  

In addition to the three main agencies, bushfire prevention and response activities are also 
undertaken by private land owners, companies (for example Norske Skog in association with their 
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forest management practices), contractors, and some local governments (for example Hobart City 
Council). These groups are important partners in bushfire management in Tasmania, and particularly 
with the forest contractors, undertake the same training and use the same incident management 
systems for bushfire suppression. 

STATE FIRE MANAGEMENT COUNCIL 
The SFMC is an independently chaired body established under Section 14 of the Fire Service Act 
1979. Membership is prescribed in the Act as follows: 

¶ a person nominated by the Minister of Police and Emergency Management;  

¶ the Chief Officer of the Tasmania Fire Service; 

o a nominee of the Chief Officer; 

¶ the Chief Executive Officer of the Forestry corporation; 

o a nominee of the chief executive officer of the Forestry corporation; 

¶ the Director of National Parks and Wildlife; 

o a nominee of the Director of National Parks and Wildlife; 

¶ a person nominated by the Tasmanian Farmers' and Graziers' Association; 

¶ a person nominated by the Forest Industries Association of Tasmania; and 

¶ a person nominated by the Local Government Association of Tasmania. 

 

SFMC has the following functions: 

¶ to develop a State Vegetation Fire Management Policy (see Appendix 1) to be used as the 
basis for all fire management planning; 

¶ to advise and report regularly to the Minister on such matters relating to the administration 
of the Fire Service Act, as it applies to vegetation fire management, either responding to 
Ministerial ǊŜǉǳŜǎǘǎ ƻǊ ōǊƛƴƎƛƴƎ ƳŀǘǘŜǊǎ ǘƻ ǘƘŜ aƛƴƛǎǘŜǊΩǎ ŀǘǘŜƴǘƛƻƴΤ 

¶ to provide advice to the State Fire Commission regarding the prevention and mitigation of 
vegetation fires; 

¶ to perform such other functions relating to the prevention or mitigation of vegetation fires 
as the Minister may direct; and, 

¶ to provide an annual report to the Minister and the Commission on its activities (and that of 
its sub-committees) for inclusion in the annual report of the Commission. 

Since the inception of SFMC administrative support has been provided by the TFS. However, there 
has been no policy development or project management capacity within the Council, beyond what 
members could take on in addition to their other responsibilities. In recent years, especially since the 
2009 Victorian Bushfires Royal Commission, and the 2011 Auditor General Report into Bushfire 
Management (Tasmanian Audit Office, 2011; Teague, et al., 2010), the expectations of SFMC went 
beyond what Council could deliver, and the TFS has provided the necessary funding to support the 
development of this strategic bushfire risk assessment. Additional funds have also been provided by 
a grant through the Natural Disaster Resilience Program. 
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FIRE MANAGEMENT AREA COMMITTEES 
In 2012 amendments were made to the Fire Service Act 1979 that administratively aligned the 
responsibility for bushfire fuel management under SFMC. FMACs that previously reported to the 
State Fire Commission now report to the SFMC.  FMAC membership has also been changed, to 
reflect broader strategic goals, and the committee boundaries changed to reflect that bushfire is a 
landscape scale problem. 

There are 10 FMAs covering the state (see Figure 4), with boundaries based on bushfire risk and 
topography, largely aligning to local government boundaries. The focus of the FMACs is to prepare a 
fire protection plan for their FMA, through the identification and prioritisation of bushfire vegetation 
risks, and prioritisation of strategic works to mitigate these risks. The outputs of this report provide 
the necessary risk assessment, and results have been prepared at both the Statewide and FMA level. 

These changes have only been implemented in the last 12 months, and all committees are still in the 
process of preparing their first fire protection plan, with the support of SFMC. The mitigation 
priorities developed through these plans should form the basis of a tenure blind bushfire risk 
mitigation program, which can be implemented on a priority basis using the same underlying 
assessment of risk. 
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Figure 4: Fire Management Area Boundaries 
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BUSHFIRE RISK ASSESSMENT METHODOLOGY 

APPROACH 

Bushfire risk assessment models were used to test different fuel reduction burning strategies to 
determine how they would reduce bushfire risk at the Statewide scale. This approach was chosen 
because it provides an opportunity to compare and analyse scenarios across the entire state, and to 
determine cost-effective strategies. It also enables more transparent and informed discussions with 
stakeholders about bushfire risk, with a range of supporting maps, graphs and animations that can 
be produced. Similar modelling has also occurred in Victoria, South Australia and South West 
Tasmania. 

The bushfire risk and characterisation models that were considered for this report included PHOENIX 
RapidFire (Phoenix), Prometheus, Pandora and Burn P3, Aurora, FireScape and the Bushfire Risk 
Assessment Model (BRAM). Each model had a range of strengths and limitations. Phoenix and BRAM 
were selected as the most appropriate models to use, with a PostgreSQL database established to 
handle the large quantities of spatial data generated by Phoenix.  The following considerations were 
taken into account to select these systems: 

¶ Their availability and cost, including support and maintenance; 

¶ Stability of the software, and their compatibility with other existing systems; 

¶ Data availability and preparation requirements; 

¶ The amount of time required to prepare and run the systems and to analyse the results; 

¶ The appropriateness of the models to Tasmanian conditions; and 

¶ The accuracy of the models. 

BRAM was used in the development of fuel reduction burning scenarios, to prioritise areas for 
treatment. Both Phoenix and BRAM were used to identify trends in fire behaviour under the 
different fuel reduction burning scenarios. Each of these models use equations to predict potential 
fire behaviour. The equations are based on empirical studies, where data was collected in specific 
vegetation types. The authors acknowledge that the models do not always accurately predict 
individual fire behaviour for each mapped vegetation type. However this assessment is being 
undertaken at a landscape scale with multiple ignitions being simultaneously analysed. Given that 
the primary purpose of the modelling was to compare relative differences between fuel reduction 
scenarios, rather than to report on absolute fire behaviour values, the models were considered to be 
appropriate for the purposes of the report. They were also considered the best available tool to 
objectively and consistently identify current bushfire risk, and potential trends in risk reduction over 
time, at the Statewide and FMA scale. 

DEVELOPMENT OF THE FUEL REDUCTION BURNING SCENARIOS 

Seven fuel reduction burning scenarios were developed to determine how different approaches to 
fuel reduction burning could reduce bushfire impact and fire behaviour. The objectives for 
developing these scenarios were that they should be based on science-based risk management 
principles (e.g. the Indicative National Bushfire Principles (Ellis, et al., 2004)) and should be realistic 
and measurable. 

! Ψƴƻ ŦǳŜƭ ǘǊŜŀǘƳŜƴǘΩ όbC¢ύ ǎŎŜƴŀǊƛƻ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ǘƻ ƳŜŀǎǳǊŜ Ƙƻǿ ǇǊŜŘƛŎǘŜŘ ŦƛǊŜ ōŜƘŀǾƛƻǳǊ ŀƴŘ 
bushfire risk would change over time in the absence of any fuel reduction burning activities or 
bushfires. Each of the remaining fuel reduction burning strategies were developed to the following 
criteria: 
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1) Base the fuel reduction burning strategies on observations and recommendations from scientific 
literature, bushfire inquiries and strategies used by other jurisdictions, and test them in the 
Tasmanian context. 

2) Prioritise burning, so that high risk areas are treated first. Focus on community risk as the 
highest priority. 

3) Confine fuel reduction burning to vegetation types that are generally known to tolerate fire, 
referred to as treatable fuels. 

Treatable areas were defined by identifying the vegetation types, land use types and land tenures 
that could be treated by fuel reduction burning under each strategy. In all of the strategies, 
vegetation types were grouped into two categories based on whether they could generally tolerate 
fuel reduction burning, using Kitchener and Harris (2013) and Pyrke and Marsden-Smedley (2005) as 
a guide. A list of vegetation types and their treatability is provided in Appendix 2.  Vegetation types 
categorised in TASVEG оΦл ŀǎ Ψ!ƎǊƛŎǳƭǘǳǊŀƭΣ ¦Ǌōŀƴ ŀƴŘ 9ȄƻǘƛŎΩ ǿŜǊŜ ŜȄŎƭǳŘŜŘ ŀǎ ǘǊŜŀǘŀōƭŜ ŀǊŜŀǎΣ ǿƛǘƘ 
the ŜȄŎŜǇǘƛƻƴ ƻŦ ŀǊŜŀǎ ŀƭƭƻŎŀǘŜŘ ǿƛǘƘ ŀ ƭŀƴŘ ǳǎŜ ǘȅǇŜ ƻŦ ΨDǊŀȊƛƴƎ ƴŀǘƛǾŜ vegetation нΦмΦлΩ as defined 
in the Tasmanian Land Use Summer 2009/2010 spatial dataset  (NRM North; Cradle Coast NRM; 
NRM South; DPIPWE;, 2009). Current fuel age and recommended fire return periods were not used 
to exclude recently burnt vegetation from treatable areas. It was assumed that the recently burnt 
areas would have a low fuel hazard, representing a low risk to communities and therefore not being 
selected immediately for fuel reduction burning. It is important to note that vegetation types 
grouped into the treatable fuel type category are considered to be tolerant to fire in a general sense. 
However, true tolerance to fuel reduction burning will depend on factors that have not been taken 
into account in this report. These include previous fire and disturbance history, tolerable fire return 
periods, and actual species composition including the presence of sensitive species within the 
vegetation communities. The authors have identified as an assumption and constraint in this report 
that while biodiversity should be considered as a part of a strategic fuel reduction burning program, 
this report has only focussed on community protection. Further work is required to understand 
potential biodiversity and ecological impacts.  

MANAGEMENT AREA 

A landscape-scale, tenure-blind approach to bushfire risk management is promoted by the SFMC as 
best practice (State Fire Management Council, 2012). A group of scenarios were therefore developed 
that involved burning treatable fuels Statewide regardless of land tenure boundaries, which are 
referred to as Public and Private Land scenarios. A second, tenure-blind approach involved burning 
treatable fuels within fire management zones, following principles set out in (Ellis, et al., 2004) and 
used by the Parks and Wildlife Service for strategic fire management planning (Department of 
Primary Industries, Water and Environment, 2012). These scenarios were referred to as Fire 
Management Zone scenarios. Finally, a third group of scenarios involved burning treatable fuels on 
public land only, which was considered to be a realistic approach commonly used by other Australian 
jurisdictions to implement large-scale fuel reduction burning. The Public Land Only scenarios 
provided an opportunity to test how the implementation of the Victorian Bushfire Royal Commission 
recommendation 56 (Teague, et al., 2010) could potentially reduce bushfire impacts and fire 
behaviour, if implemented in the Tasmanian landscape. 

Fire management zones were classified into three categories. Asset Zones were identified as Human 
Settlement Areas (described in Appendix 3). Asset Protection Zones were defined as the area within 
1.05 km of a Human Settlement Area. Strategic Fuel Management Zones (SFMZ) occupied the space 
between 1.05 km and 6.05 km from a Human Settlement Area. Figure 5 shows an example of fire 
management zones in the Dolphin Sands area, and Figure 6 shows the treatable vegetation in the 
Fire Management Zones. 
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Figure 5: A greyscale orthophoto of the Dolphin Sands area in Tasmania, showing Asset Zones (Human 
Settlement Areas - green hatch), Asset Protection Zones (APZ - red) and Strategic Fuel Management Zones 

(SFMZ - blue). 

 

Figure 6: A greyscale orthophoto of the Dolphin Sands area in Tasmania, showing Asset Zones (Human 
Settlement Areas - green hatch), Asset Protection Zones (APZ - red) and Strategic Fuel Management Zones 

(SFMZ - blue). Untreatable vegetation types have been excluded from the Fire Management Zones. 

Maps were prepared to show the total area of treatable vegetation that could potentially be burnt 
under each scenario (Figure 7). The total potential land area available for fuel reduction burning 
under these scenarios, excluding untreatable vegetation types, was approximately: 

¶ 2.5 million hectares for the Public and Private Land scenarios 

¶ 1.45 million hectares for the Public Land Only scenarios 

¶ 878,150 hectares for the Fire Management Zone scenarios 
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QUANTITY OF BURNING 

Approximately 1% of treatable vegetation on public land is burnt every year in Tasmania, based on 
the last ten years of fire history records. It is unknown how much burning is undertaken annually on 
other tenures. Discussion with industry experts in Tasmania indicate that an increase in burning to 
5% of treatable fuel would require a considerable increase in resources and effort. Based on these 
opinions, burning 5%, 2.5% and 1.25% of the target area per year was considered to be realistic 
targets for the Public Land Only and Public and Private Land scenarios. An estimate of annual 
burning required under each of the scenarios is shown in Table 2. 

Under the Full Fire Management Zone scenario, fuel ages would be maintained at a maximum of five 
years old within the entire asset protection zone. At the end of the five year burning scenario, 
approximately 50% of the Strategic Fuel Management Zones would have a mosaic of fuel ages of five 
years or less. Under the Half Fire Management Zone scenario, approximately 50% of the fuels would 
have a fire age of five years or less within the Asset Protection Zone, and approximately 25% of the 
fuels in the Strategic Fuel Management Zone would have a fire age of five years or less.  
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Figure 7: Total Tasmanian land area available for treatment under the Public and Private Land (red, left), Public Land Only (purple, middle) and Fire Management Zone 
(pink, right) scenarios. 
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Table 2: Description of the fuel reduction burning strategies developed for Tasmania, for analysis in the Bushfire Risk Assessment Model and PHOENIX RapidFire. 

Scenario Name  Objective Management 
Area 

Proximity to 
Communities 

Proportion of area 
treated per annum 

Minimum 
annual area 
burnt (ha) 

Strategic 
Selection 
Method 

No Fuel 
Treatment 

Allow all fuels to accumulate in the 
absence of planned burns and bushfires. 

N/A N/A 0% 0 N/A 

5% Public Land 
Only 

Strategic fuel reduction burning that 
replicates VBRC recommendation 56. 

Public Land Only Unrestricted 5% 74,167 BRAM Risk 

2.5% Public 
Land Only 

Strategic fuel reduction burning, 
achieving half of VBRC recommendation 
56. 

Public Land Only Unrestricted 2.5% 37,084 BRAM Risk 

5% Public and 
Private Land 

Strategic, tenure blind fuel reduction 
burning at the rate of 5% of the 
Tasmanian land area per annum. 

All land tenures Unrestricted 5% 123,567 BRAM Risk 

2.5% Public and 
Private Land 

Strategic, tenure blind fuel reduction 
burning at the rate of 2.5% of the 
Tasmanian land area per annum. 

All land tenures Unrestricted 2.5% 61,784 BRAM Risk 

1.25% Public 
and Private 
Land 

Strategic, tenure blind fuel reduction 
burning at the rate of 1.25% of the 
Tasmanian land area per annum. 

All land tenures Unrestricted 1.25% 30,892 BRAM Risk 

Fire 
Management 
Zone 

Maintain fuel ages of < 5 years old within 
1.05 km of defined Human Settlement 
Areas. Maintain a mosaic of fuel ages of 
<10 year old fuels further out, to 6.05km 
from defined Human Settlement Areas. 

All land tenures Within 6.05 km 
of defined 
Human 
Settlement 
Areas. 

20% in Asset 
Protection Zones 
(APZ), 10% in 
Strategic Fuel 
Management Zones 
(SFMZ) 

24,777 (APZ) 
74,934 (SFMZ) 
 
99,711 total 

BRAM Head 
Fire Intensity 

Half Fire 
Management 
Zone 

Maintain fuel ages of < 10 years old 
within 1.05 km of defined Human 
Settlement Areas. Maintain a mosaic of 
fuel ages of <20 year old fuels further 
out, to 6.05km from defined Human 
Settlement Areas. 

All land tenures Within 6.05 km 
of defined 
Human 
Settlement 
Areas. 

10% in Asset 
Protection Zones 
(APZ), 5% in Strategic 
Fuel Management 
Zones 

12,389 (APZ) 
37,467 (SFMZ) 
 
49,855 total 

BRAM Head 
Fire Intensity 
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METHODS FOR PRIORITISING FUEL REDUCTION BURNING 

A five year hypothetical burning program was developed for each scenario by prioritising burns 
according to their bushfire risk. A polygon dataset of Analysis Blocks was created using roads, 
railways, major tracks, watercourses and water bodies, in an attempt to estimate potential burn 
blocks. Each Analysis Block contained mapped areas of treatable and untreatable vegetation types. 
Analysis Blocks were erased inside Human Settlement Areas, so that each Analysis Block did not 
contain any Human Settlement Area. Each Analysis Block recorded the following: 

1. Area (ha) of treatable vegetation types 

2. Area (ha) of untreatable vegetation types 

3. The Analysis Block Risk Score 

Analysis Blocks were allocated with an Analysis Block Risk Score. For the Public and Private Land and 
Public Land Only scenarios, the Analysis Block Risk Score was calculated using Equation 1. For the 
Fire Management Zone scenarios, the Analysis Block Risk Score was the average head fire intensity 
(HFI) per hectare, based on BRAM HFI. Both methods used the BRAM version released on 25 
February 2014. Analysis Blocks were then sorted in descending order by Analysis Block Risk Score.  

Rscore = AModerate/AArea + (AHigh/AArea * 5) + (AExtreme/AArea * 10) 

Where: 
AModerate = Sum of all Moderate Scores in each BRAM output cell in Analysis Block 

AHigh = Sum of all High Scores in each BRAM output cell in Analysis Block 

AExtreme = Sum of all Extreme Scores in each BRAM output cell in Analysis Block 

AArea = Total Area in hectares 

 
Equation 1: Calculation of Analysis Block Risk Scores (Rscore for the Public and Private Land and Public Land 

Only Scenarios. 

Two different methods were used to select Analysis Blocks for treatment: the State Selection 
method and the FMA Selection method. The intent of the State Selection method was to identify 
bushfire risk ς represented by Analysis Block Risk Score ς across the entire state, then prioritise and 
treat the highest risk areas first. This method provides a process for addressing bushfire risk at the 
Statewide scale. In contrast, the intent of the FMA Selection method was to identify bushfire risk 
only within the FMA, and then prioritise and treat the highest risk areas. This selection method was 
considered to be more likely occur, because the FMACs are responsible for identifying and 
prioritising areas for fuel reduction burning within their FMAs. 

STATE SELECTION METHOD 

All Analysis Blocks were sorted in descending order by Analysis Block Risk Score. Each Analysis Block 
was then checked one-by-one from the top of the list.  If the block contained treatable vegetation 
ǘȅǇŜǎΣ ƛǘ ǿƻǳƭŘ ōŜ ΨōǳǊƴǘΩΣ ƛΦŜΦ ǘƘŜ ŀǊŜŀ ƻŦ ǘǊŜatable vegetation within the block would be added to 
ǘƘŜ ŦƛǊŜ ƘƛǎǘƻǊȅ ŘŀǘŀǎŜǘ ǿƛǘƘ ŀ ŘŀǘŜ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ȅŜŀǊΣ ǎǘŀǊǘƛƴƎ ƛƴ нлмп ƻǊ Ψ¸ŜŀǊ мΩΦ  LŦ 
the Analysis Block did not contain treatable vegetation types, it would be skipped. The next Analysis 
Blocks would then be checked in order and treated or ignored until the target area shown in Table 2 
was reached for the treatment year. Scoring and treatment was then repeated for each following 
ȅŜŀǊ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ нлму ƻǊ Ψ¸ŜŀǊ рΩΦ If the target was over-achieved in a year because the final 
Analysis Block for that year was very large, the amount of burning in the following year would be 
reduced to compensate. 
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FIRE MANAGEMENT AREA SELECTION METHOD 

Within each FMA, Analysis Blocks were sorted in descending order by Analysis Block Risk Score. Each 
Analysis Block was then checked one-by-one from the top of the list.  If the block contained treatable 
vegetation tyǇŜǎΣ ƛǘ ǿƻǳƭŘ ōŜ ΨōǳǊƴǘΩΣ ƛΦŜΦ ǘƘŜ ŀǊŜŀ ƻŦ ǘǊŜŀǘŀōƭŜ ǾŜƎŜǘŀǘƛƻƴ ǿƛǘƘƛƴ ǘƘŜ ōƭƻŎƪ ǿƻǳƭŘ ōŜ 
ŀŘŘŜŘ ǘƻ ǘƘŜ ŦƛǊŜ ƘƛǎǘƻǊȅ ŘŀǘŀǎŜǘ ǿƛǘƘ ŀ ŘŀǘŜ ǘƻ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ȅŜŀǊΣ ǎǘŀǊǘƛƴƎ ƛƴ Ψ¸ŜŀǊ мΩΦ  LŦ 
the Analysis Block did not contain treatable vegetation types, it would be skipped. The next Analysis 
Blocks would then be checked in order and treated or ignored until the target area was reached for 
that treatment year (Table 3), where target area for treatment under the FMA Selection method was 
calculated based on burning the relevant proportions of treatable vegetation within each FMA. 
{ŎƻǊƛƴƎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ǿŀǎ ǘƘŜƴ ǊŜǇŜŀǘŜŘ ŦƻǊ ŜŀŎƘ ŦƻƭƭƻǿƛƴƎ ȅŜŀǊ ǳǇ ǘƻ ŀƴŘ ƛƴŎƭǳŘƛƴƎ Ψ¸ŜŀǊ рΩΦ Due to 
time constraints, the location of other completed or planned burns could not be incorporated into 
the analysis. The strategic selection of burns could be improved by incorporating more data and 
selecting using a number of variables, not just BRAM HFI.  
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Table 3: Target Annual Treatment Area for Each Scenario Using the Fire Management Area Selection Method 

Scenario Name FMAC           

 Central 
North 

East 
Coast 

Flinders Hobart King 
Island 

Midlands North 
East 

Southern Tamar West 
Coast 

TOTAL 

Public Land Only (5%) 3900 5927 2873 551 515 6719 11415 12066 6073 21501 71540 

Public Land Only (2.5%) 1950 2964 1437 276 258 3360 5708 6033 3037 10751 35770 

Public and Private Land (5%) 5788 12297 6752 1950 1492 21802 15229 14675 20467 23114 123566 

Public and Private Land (2.5%) 2894 6149 3376 975 746 10901 7615 7338 10234 11557 61783 

Public and Private Land (1.25%) 1447 3074 1688 488 373 5451 3807 3669 5117 5779 30892 

Full Fire Management Zone 

(20% APZ) 

1844 2688 268 3919 95 2117 2545 4552 5162 1587 24777 

(10% SFMZ) 5640 10181 2440 1916 423 14661 12144 4949 17445 5135 74934 

Half Fire Management Zone 

(10% APZ) 

922 1344 134 1960 47 1059 1273 2276 2581 794 12389 

 (5% SFMZ) 461 672 67 980 24 529 636 1138 1290 397 6194 
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FIRE HISTORY AND FUEL AGE 

A fire history dataset was compiled using fire boundaries provided by the Tasmania Fire Service, 
Parks and Wildlife Service and Forestry Tasmania up until the end of the 2012-2013 financial year. 
The dataset includes bushfires attended by all agencies, and planned burns conducted by the Parks 
and Wildlife Service and Forestry Tasmania. It does not include burns completed by the forest 
industry for silvicultural purposes, or planned burns conducted by private property owners, councils, 
Department of Defence or utility companies. The accuracy of the fire boundaries is extremely 
variable, and there are a considerable number of omissions and overestimates in terms of the actual 
area burnt by fire. Some fires have been recorded as far back as 1967; however fire boundary 
records have only consistently been recorded since around 2003.  

The fire history dataset was used as an input into Phoenix and the BRAM. The models use fire history 
to calculate the number of years since the last fire, and they estimate fuel hazard and fuel load using 
fuel accumulation equations for broad vegetation types. The fuel hazard and fuel load data is then 
used to calculate fire behaviour characteristics. 

A separate, unique fire history dataset was maintained for each scenario, which included the full fire 
history dataset up to 2013 as well as the treated areas up until 2018.  In the results, the treatment 
years are differentiated from the fire history records by using the terms Year 1, 2, 3, 4 and 5 for the 
scenario fire history data added for 2014, 2015, 2016, 2017 and 2018 respectively. 2013 is referred 
ǘƻ ŀǎ ǘƘŜ ΨŎǳǊǊŜƴǘΩ ŦǳŜƭ ǎǘŀǘŜΦ 

IGNITIONS 

Phoenix is capable of simulating the spread of many individual fires across a landscape. A grid of 
11,059 ignition points spaced every 2.5 km across the landscape was chosen, based on a case study 
comparing 1, 2.5 and 5 km grid spacing. The comparison involved running Phoenix with different grid 
spacing scenarios in an area between Scottsdale and Fingal that was known for its variability in fire 
behaviour inputs including fuel types and age, slope, as well as the presence of several communities. 
In the case study area, 5km spacing (equivalent to 2,765 ignition points Statewide) was found to be 
too coarse, leaving large areas of unburnt vegetation under current and maximum fuel load 
scenarios. Spacing using 1km intervals provided the most complete coverage (equivalent to 69,222 
ignition points Statewide), but processing time was greatly increased and would not have been 
achievable within the timeframes of this report. Hence 2.5 km spacing was chosen as it provided 
good coverage for the objectives of the project, with achievable processing times. It was noted 
however that 1km spacing would be useful for finer-scale analysis, such as for bushfire mitigation 
planning around individual communities. A gridded ignition pattern was chosen in preference to a 
random distribution, or a distribution based on previously observed fire locations. This gridded 
pattern allowed for results over time and between different fuel treatments to be easily compared, 
and an even distribution of points provides the most efficient coverage of area while minimising the 
amount of processing required and the size of potential gaps between fires.  

After the 2.5km lattice was created, all points placed in areas where they had no chance of ignition 
(e.g. in a lake) were moved. The process of moving the point determined using the centroid of the 
remaining area in the 2.5km grid cell that was suitable to place. If there was no suitable area at all in 
the 2.5km cell the ignition was not placed at all (i.e. in the lattice across Macquarie Harbour there 
was ocean that covered the entire cell hence no centroid of remaining area and no ignition point 
placed. 
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SCENARIO WEATHER PROFILES 

In Phoenix, each ignition point was allocated a scenario weather profile that was generated using 
observations from the nearest relevant weather station, shown in Figure 8. The objectives for 
ŎǊŜŀǘƛƴƎ ǘƘŜ ǿŜŀǘƘŜǊ ǇǊƻŦƛƭŜǎ ǿŜǊŜ ǘƻ ǊŜǇǊŜǎŜƴǘ ŀ ǘȅǇƛŎŀƭ Řŀȅ ƻŦ ΨōŀŘΩ ŦƛǊŜ ǿŜŀǘƘŜǊΣ ōŜ ǊŜŀƭƛǎǘƛŎ ƛƴ 
terms of how often the conditions would occur in Tasmania and represent conditions under which 
ΨƛƳǇŀŎǘǎΩΣ for example house damage, could occur. 

Tasmania was divided into 45 zones, thought to be the area represented by a local meteorological 
station (DPIPWE, 2014) (Figure 8).  Some of the representative meteorological stations did not have 
long data records, so close or equivalent stations present in the SILO Patched Point Dataset (SILO-
PPD) were used as alternatives. 

For each station the archive of daily meteorological data, based on SILO-PPD, were retrieved for the 
period 1960 to 2012.  Daily drought factor, based on the Keetch-Byram Drought Index (KBDI) was 
calculated for the station record, followed by the daily McArthur Forest Fire Danger Index (FFDI) 
based on 3pm conditions. The dataset for the station was limited to summer months (December to 
February). Days representing the 99th to the 99.5th percentile in FFDI values were selected. For each 
of these days, hourly historical meteorological conditions for the 24 hours of the day were retrieved 
from the Forecast.IO global archive using the provided application programming interface (API).  In 
cases where observations were missing in this hourly data, that day was excluded from the 
calculations. 

Hourly aggregates of each component meteorological variable were then calculated for the selected 
station, combining the set of selected days.  The 85th percentile was used for temperature, the mean 
value was used for drought factor and wind speed, while the 15th percentile was used for humidity 
and the 25th percentile for cloud cover.  These values were selected after trial and error, and were 
found to produce hourly FFDI dynamics that matched closely to ΨtypicalΩ conditions in which assets 
would be undefendable without reaching rare Catastrophic levels; Moderate FFDI trending towards 
a peak in mid-afternoon at the Severe category, then decline in FFDI towards evening.  Hourly wind 
direction was decomposed into N-S and E-W vectors, averaged and converted back to an angle. 

Plots were produced of the synthetic aggregate meteorological variables, as well as FFDI, in 
comparison to the individual daily records. The aggregated meteorological variables were written to 
a CSV file. One CSV file was generated per station, and these were then combined into a single CSV 
file for use in the simulations, with meteorological station recorded for joining with the ignition 
points (Figure 8). The plots, location map and aggregated meteorological variables for each weather 
station area are included in Appendix 4. 
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Figure 8: Ignition point and name of corresponding weather station. Weather station areas adapted from 
Department of Primary Industries, Parks, Water & the Environment (2014). 
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PHOENIX RAPIDFIRE SIMULATIONS 

Phoenix is a dynamic fire behaviour and characterisation model that responds to changes in the 
conditions of the fire as well as to changes in fuel, weather and topography as a fire moves across 
the landscape (Tolhurst, et al., 2008). Fire behaviour calculations are based on the CSIRO southern 
grassland fire spread model (Cheney & Sullivan, 1997; Cheney, et al., 1998) and the McArthur Mk5 
forest fire behaviour model (McArthur, 1962; McArthur, 1967; McArthur, 1973; Noble, et al., 1980). 
Other models used within Phoenix relate to fuel accumulation rates, fuel moisture, solar radiation, 
linear disruption to fire behaviour, spot fire ignition, ember transport and distribution, the effects of 
spot fire induced indraughts at the fire front (Tolhurst, et al., 2008), wind-terrain interactions 
(Forthofer, 2007), asset impact (Tolhurst & Chong, 2012) and convective plume development 
(Chong, et al., 2012).  Inputs to the model include fuel type, fire history, slope, aspect, weather, 
ignition point locations, time and date (Figure 10 and Figure 12). Input data grid cell sizes included 25 
metres for fuel, elevation, fire history and disruption, 50 metres for road proximity and 100 metres 
for the wind modifiers data layer.  

! ΨǘŜƳǇƭŀǘŜΩ tƘƻŜƴƛȄ ǇǊƻƧŜŎǘ ǿŀǎ ŎǊŜŀǘŜŘ ǘƘŀǘ ŎƻƴǘŀƛƴŜŘ ŀƭƭ ƛƎƴƛǘƛƻƴ Ǉƻƛƴǘǎ ŀƴŘ ǘƘŜƛǊ ǿŜŀǘƘŜǊ ǇǊƻŦƛƭŜǎ 
(Figure 10 and Figure 11). The Phoenix output grid cell size was set to 200 metres (Figure 9). Phoenix 
was run for each scenario and fire history/treatment year from 2003 through to 2018 (Year 5) of 
treatment, simulating the ignition and spread of each fire individually. The model outputs fireline 
intensity, flame height, flame depth, spotting density and convection. These were captured for each 
Phoenix output grid cell and related to each ignition point, impacted cell, Human Settlement Area, 
FMA, fuel reduction burning scenario and fire history/treatment year and saved in a PostgreSQL 
database. Figure 13 provides an example of how the outputs from the Phoenix model can be viewed 
for a single fire. See Appendix 6 for further information about the Phoenix system. 

 
Figure 9: PHOENIX RapidFire project settings used for the Strategic Fuel Management Report. 
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Figure 10: PHOENIX RapidFire settings for the Strategic Fuel Management Report showing a sample of 
ignition points, their start and end times and their weather profiles. 

 

Figure 11: PHOENIX RapidFire settings for the Strategic Fuel Management Report, showing the weather 
profile for ignition point no. 0 based on data from the Dover weather station (no. 94020). 
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Figure 12: PHOENIX RapidFire settings for the Strategic Fuel Management Report showing the data files that 
were used for all simulations and the fire history file that was used specifically for the minimum treatable 

fuel load scenario. 
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Figure 13: PHOENIX RapidFire simulations running multiple individual fires across the landscape. 
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MEASURING POTENTIAL IMPACTS 

Building locations, cadastre and ABS data were used to create a Human Settlement Areas (HSA) 
polygon dataset to define areas where people live and work, including seasonally populated and 
industrial areas. The accuracy and currency of the datasets on which the HSA dataset were built are 
questionable in some areas in Tasmania, so the HSA dataset draws from a number of datasets 
including building locations, cadastre and ABS data, to improve the overall quality and accuracy of 
the entire dataset. The HSA dataset was not designed to capture every isolated building or home, 
but is intended to identify higher density areas of buildings and populations, including seasonal 
populations like shack communities. More information about the methodology used to create the 
HSA dataset can be found in Appendix 3. 

The Phoenix static output grid, consisting of 200m grid cells for the entire state, was overlayed with 
Human Settlement Areas to determine which grid cells overlapped. If a cell was intersected by the 
Human Settlement Areas dataset, this was recorded in the static grid as a ΨHuman Settlement AreaΩ 
cell, shown in Figure 14. No thresholds were used to determine whether a cell was inside or out, i.e. 
any overlap of a grid cell with a Human Settlement Area resulted in that grid cell being marked as a 
Human Settlement Area. 

 

Figure 14: Phoenix static output grid (purple), overlayed with the Human Settlement Area polygon dataset 
(light blue). The hatched areas are the grid cells that were recorded as Human Settlement Areas in the 

PostgreSQL database. 

An impact on a Human Settlement Area cell was measured when predicted fireline intensity 
exceeded 10,000kW/m and/or ember density exceeded 2.5 embers/m2. These thresholds are the 
same as those used in the House-Loss-Ratio impact type in Phoenix (Tolhurst & Chong, 2012).  
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STATISTICAL ANALYSIS 
The significance of fuel treatment scenarios in reducing asset impact, fire intensity and fire area was 
determined using a generalized linear mixed model (GLMM) in the lme4 (Bates, et al., 2013) package 
of the statistical language R-3.0.2 (R Core Team, 2013). This statistical methodology was chosen in 
order to enable some degree of replication and variation to be considered in the fire impacts.  
Ideally, multiple simulations would be run under varying meteorological conditions, and with 
stochastically varying ignition locations.  However, the computation time for such an analysis was 
unfeasible for this study.  Therefore, individual ignition points within a FMA were regarded as 
pseudo-replicates within a random effect model, to account for varied model intercept terms across 
the simulations. For each FMA, counts of number of cells meeting the intensity criteria were 
calculated for each ignition point, for each fuel treatment scenario in Year 5, along with the no fuel 
treatment (NFT) scenarios for Years 1 and 5.  The cell intensity criteria for each model are as follows: 

¶ Asset Impact - Cell intersecting asset, intensity > 10,000kW/m or ember density > 2.5m2 

¶ High Intensity - Intensity > 3,000kW/m 

¶ Fire Size ς Intensity > 0 kW/m 

GLMM models were run with a Poisson error distribution and a log link, and modelled cell count 
against fuel treatment scenario as a fixed effect, and ignition point as a random effect to control for 
pseudoreplication. 

Cell Count ~ Scenario + (1|Ignition) 

95% confidence intervals were plotted for each scenario, and scenarios were regarded as having a 
significant effect in reducing asset impact, fire intensity or fire size when confidence intervals did not 
overlap those of the no fuel treatment scenarios.  In addition, the three models were run using data 
from the whole state in addition to each separate FMA. 

RELATIVE RISK PROFILES 
The modelled impacts on Human Settlement Areas were measured each year from 2003 to Year 5, 
using the scenario fire history datasets to determine how changes in fuel loads could change 
potential impacts in response to a combination of bushfire and planned burning.  By comparing the 
impact on HSAs at maximum fuel load with the impact on HSAs in the fire history and treatment 
scenarios, relative risk graphs were prepared to show how impacts on HSAs change over time in 
response to past fires and future fuel reduction scenarios. This approach is based on work pioneered 
by the Strategic Bushfire Risk Assessment Team, Department of Environment and Primary Industries, 
Victoria (Department of Environment and Primary Industries, 2013). 

Relative risk was measured as the ratio of the HSA impact after a certain fuel reduction burning 
scenario to the impact after No Fuel Treatment, expressed as a percentage as shown in Equation 2. 

Rtreat = 100 x (Itreat / Imax) 

Where: 

Rtreat is the relative risk. 

Itreat is the count of HSA cells that exceeded the impact threshold when the bushfires 
were simulated under a particular fuel modification scenario. 

Imax is the count of HSA cells that exceeded the impact threshold when the bushfires 
were simulated under conditions of maximum fuel load, i.e. without any level of fuel 
modification whatsoever. 

Equation 2: Definition of relative risk. 

Residual risk graphs were prepared for the entire State of Tasmania, and for each of the 10 FMAs 
within the State. The risk profile lines were smoothed using the Microsoft Excel 2010 smoothing 
function. 
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SUPPRESSION 
All fire spread simulations assume that there is no suppression effort in place. The Phoenix 
simulations therefore did not use the suppression model that is built into the software. 

THE BUSHFIRE RISK ASSESSMENT MODEL (BRAM) 

The BRAM was run using each scenario fire history dataset for 2013 (current), Year 1, Year 3 and 
Year 5. The model outputs HFI (head fire intensity), Fire Behaviour, Likelihood and BRAM Risk were 
stored for each scenario. Graphs (were prepared to show the area of BRAM 100m2 grid cells where 
HFI exceeded 3,000kW/m. The threshold of 3000kW/m was used to categorise fire, based on fire 
intensity, to indicate whether the fire was controllable or uncontrollable. 
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RESULTS & DISCUSSION 

INFLUENCE OF WEATHER ON A FUEL REDUCTION 

BURNING PROGRAM 

PLANNED BURNING WEATHER WINDOWS 

Planned burning guidelines set out by Marsden-Smedley (2009) were used to develop a simple set of 
weather parameters within which fuel reduction burning could potentially occur, referred to as the 
ΨōǳǊƴƛƴƎ ǿƛƴŘƻǿΩΦ ¢ƘŜ ǿŜŀǘƘŜǊ Řŀǘŀ ǿŜǊŜ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ǇŀǊŀƳŜǘŜǊǎ ǘƻ ŜǎǘƛƳŀǘŜΥ 

1. the average number of days each year where burning could potentially occur; and 

2. the average number of days each year where burning could occur, outside of the peak fire 
danger period. 

The method used to derive the burning window is summarised in Table 4. The final set of weather 
parameters represŜƴǘ ǘƘŜ ΨōŜǎǘ ŎŀǎŜ ǎŎŜƴŀǊƛƻΩΣ ƛΦŜΦ ŀƭƭ ǇƭŀƴƴŜŘ ōǳǊƴƛƴƎ ƎǳƛŘŜƭƛƴŜǎ Ŧŀƭƭ ǿƛǘƘƛƴ ǘƘŜ 
weather parameters that represent the burning window. The burning window does not take into 
account the conditions that affect smoke dispersion. 
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Table 4: Weather Parameters used to define the Planned Burning Weather Window 

Planned burning guidelines 
from (Marsden-Smedley, 2009) 

Wind speed at 
1.7 to 2m (km/h) 

Wind speed at 
10m (km/h) 

Relative 
humidity (%) 

Soil Dryness 
Index 

Temperature 

( C̄) 

Days Since 
Rain (>2mm) 

Fire Danger 
Rating 

Dry eucalypt forest planned 
burning guidelines 

- <30 40 to 80 <126 10 to 25 - <11 (Forest) 

Heathland and dry scrub 5 to 20 - 40 to 80 - 10 to 25 - <21 (Scrub) 

Wet scrub 5 to 20 - 40 to 80 15 to 25 10 to 25 - <21 (Scrub) 

Buttongrass moorland with 
secure natural boundaries 

<21 - 40 to 90 <10 10 to 25 2 to 10 <11 
(Moorland) 

Buttongrass moorland with 
mineral earth boundaries 

<21 - 40 to 90 <20 10 to 25 4 to 10 <6 (Moorland) 

Buttongrass unbounded 
burning* 

<6 - >60 - <10 -  - 

Native grassland** <21 - 40 to 80 - 10 to 25 2 to 10 <6 (Grassland) 

Gorse <21 - 50 to 85 <2 10 to 25 <2 <10 (Scrub) 

Best case burning windows - <30 40 to 90 <126 10 to 25 Rainfall to 9am 
< 2mm 

FFDI < 11 or 

SFDI < 21 or 

MFDI < 6 

* Forecast rain/dew fall to 09:00 > 0.0mm. Only weather observations will be used to determine burning windows, not forecast weather conditions. 

** Curing, and therefore Grassland FDI, has not been captured in the weather observations. 
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RESULTS & DISCUSSION 

SUMMARY OF ASSUMPTIONS AND LIMITATIONS 
The bushfire risk analysis is based upon modelling, and therefore has a range of assumptions that 
underpin the analysis. Conclusions based on this bushfire risk analysis must be referenced against the 
assumptions and limitations of the modelling. 

This work provides the foundation for a more strategic and cost-effective approach to fire 
management by representing bushfire risk spatially and temporally across multiple scales from the 
state to regional scale, using a combination of models, data and data management systems to 
characterise bushfire risk. This is the first time that these models and systems have been used in such 
a way for Tasmania, and so will require ongoing assessment and improvement to further develop 
robustness and ensure that the outcomes of the risk assessment can be operationalised across all 
regions of Tasmania. 

The BRAM was used as the basis for selecting areas for fuel reduction burning based on bushfire risk. 
The BRAM is a complex model built on large amounts of spatial data, of varying accuracy and currency. 
In some cases spatial data is missing, for example where a stakeholder does not have the capacity to 
provide spatial data in an appropriate format. A considerable amount of time is spent on maintaining 
the BRAM, but some areas (particularly on private property) do not necessary provide an accurate 
representation of bushfire risk. 

Phoenix is a research tool developed by the University of Melbourne (Kevin Tolhurst and Derek Chong) 
and the Bushfire Co-operative Research Centre (Bushfire CRC). Phoenix has been used operationally by 
the Tasmania Fire Service, Parks and Wildlife Service and Forestry Tasmania for incident prediction 
and in this report for bushfire risk assessment. Phoenix is also used for incident prediction in Victoria, 
New South Wales and South Australia, and for bushfire risk assessment in Victoria and South Australia. 
Many of the models, assumptions and settings in BRAM and Phoenix are based on rigorously tested, 
peer reviewed scientific work. However the systems themselves have not been extensively assessed. 
As planning tools, they are generally acknowledged by many stakeholders as being at the cutting edge 
of bushfire risk assessment and critical for helping to reduce risk to life and property. Users of both 
systems are encouraged to understand their functions, assumptions and limitations. 

Phoenix is designed for severe bushfire conditions, i.e. Forest Fire Danger Index (FFDI) > 30. The 
weather conditions used in this report were based on 99.0 to 99.5th percentile observations from 45 
weather stations. In some areas, the maximum FFDI achieved did not exceed an FFDI of 30, and we 
therefore have lower confidence in the bushfire risk assessment for these areas, shown in red in 
Figure 15. Under conditions where a major convection column is established, such as the 2013 
Forcett-Dunalley fire, Phoenix underestimates spotting and its effect on fire propagation. However 
such conditions are unlikely to occur under the modelled weather conditions used in this report, 
because FFDIs used in this report did not exceed 50.  

Phoenix was used to simulate bushfires burning in a single day, one-by-one on a 2.5km systematic grid 
across the whole of Tasmania. A finer scale (1km) grid may be necessary for more detailed analysis of 
risk in some areas. Each ignition was allocated with a single weather profile representing a typical bad 
fire weather day in summer. The risk assessment therefore is based on a single weather event and 
does not reflect the whole distribution of potential weather drivers of fire behaviour, in terms of 
variations in meteorological components such as wind direction within the selected fire danger level, 
or the behaviour of fire at more extreme or catastrophic fire danger indices. A more detailed spatially 
explicit fire weather climatology is required for assessment of risk with a range of potential weather 
streams. This is being considered as part of future iterations of this report. The 45 weather profiles 
that were generated, using data from the nearest relevant weather stations (Figure 8), did not account 
for more localised variations in weather patterns, e.g. those driven by elevation or terrain as shown in 
Figure 16. 
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Figure 15: Maximum FFDI in each weather station area based on the 99.0 to 99.5 percentile 10-hour weather 
profile constructed for the PHOENIX RapidFire modelling.   
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Figure 16. Elevation map, showing weather station locations. 
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A Human Settlement Area (HSA) dataset was created for this report to identify the areas in Tasmania 
where people live and work. The accuracy and currency of the datasets on which the HSA dataset 
were built are questionable in some areas, which is why the HSA dataset draws from a number of 
datasets to improve the chances of identifying HSAs in the absence of good data. The HSA dataset was 
not designed to capture every isolated building or home, but it is intended to identify higher density 
areas of buildings and populations, including seasonal populations like shack communities. A review of 
the HSA dataset may result some name changes to existing polygons, and in some changes to better 
define how smaller and more dispersed communities are included in HSAs. 

The priority of this report was to model the risk of bushfires impacting on communities. The property 
impact metrics used in Phoenix are currently threshold-based and have significant limitations. A shift 
to a continuous probability of house loss function, incorporating convection, is being investigated by 
the Phoenix developers as a preferred method for estimating property loss. 

Expert opinion has been used to describe treatability of vegetation types, based on work done by 
Pyrke and Marsden-Smedley (2005). Vegetation types in TASVEG 3.0 (Kitchener & Harris, 2013) were 
broadly categorised as vegetation that was either treatable or untreatable in relation to fuel reduction 
burning, based on the typical species composition within each vegetation type and their known 
sensitivity to fire. 

Spatial records of fire history have been used to represent the historical fire disturbance in the 
landscape. These data have many errors, overestimates and omissions. Future work aims to improve 
the fire history dataset including burning on council land, privately owned land, burning for silviculture 
and other burning that is currently not captured. BRAM and Phoenix use different models to calculate 
fuel quantity and accumulation rates after fire. 

Fuel accumulation equations are based on empirical data collected in the field. Fuel accumulation 
rates and subsequent fire intensity calculations are based on data collected from a range of sites that 
were burnt under different conditions, from prescribed low intensity fire through to high intensity 
bushfires. Therefore the fuel accumulation curves are assumed to represent the average fuel 
accumulation rate, allowing for a variety of fire intensities. 

Data used to estimate burning costs provided by FT and HCC show a large variability in the cost of 
burning. More information could be provided from other agencies such as PWS, councils and other 
practitioners, and would provide a better data set on which to estimate the potential cost of burning. 
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RESULTS & DISCUSSION 

RESULTS AND DISCUSSION 

CURRENT BUSHFIRE RISK 

Figure 17 shows the location of modelled high intensity fires of >3,000kW/m, with shading indicating 
the number of times that those areas were impacted by high intensity fires under the modelled 
current fuel conditions. These maps provide an indication of the likelihood of high intensity fire in 
response to terrain, current fuel type and load, and 99th percentile summertime weather conditions 
modelled in Phoenix. Figure 17 shows a potentially high incidence of high intensity fire south of Hobart 
in the Huon Valley extending through to the Channel, large areas from Sorell north east to Little 
Swanport, large tracts of areas modelled primarily as grassland south of Launceston, forest south of 
Fingal Valley, parts of the Derwent Valley and tracts of buttongrass in the Southwest.  

 

Figure 17: Location of high intensity fire impacts over 3,000kW/m under current fuel conditions, modelled in 
Phoenix. 
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MODELLED IMPACTS ON HUMAN SETTLEMENT AREAS UNDER CURRENT, MAXIMUM AND 

MINIMUM TREATABLE FUEL LOADS 

Information provided by vegetation mapping, fire mapping and fuel re-accumulation rates were used 
in Phoenix to model the potential for bushfires to impact on Human Settlement Areas. Predicted fire 
intensity and ember density was used to estimate the potential for house loss within Human 
Settlement Areas.  Predicted impacts under current fuel load conditions were also compared to the 
maximum potential number of bushfire impacts that could occur if the fuel loads were allowed to 
accumulate to their maximum potential, i.e. if there had been no fuel reduction burning or bushfires 
to reduce the fuel loads to their current state. Impacts were then measured under conditions where 
the fuel age in all treatable vegetation was set to zero, allowing us to map the areas in the state where 
fuel reduction burning could potentially reduce bushfire impacts on Human Settlement Areas. 

Areas shown in orange in Figure 19 indicate the additional extent of Human Settlement Area that 
could be impacted if fuels were at their maximum potential load according to the fuel accumulation 
equations used in the models. Some of these locations provide good examples of where fires in the 
past have reduced the bushfire risk to communities, e.g. along the northern suburban fringe of 
IƻōŀǊǘΩǎ 9ŀǎǘŜǊƴ {ƘƻǊŜ όFigure 18). The additional area representing impacts under maximum fuel 
loads is relatively small when compared to impacted cells under current fuel load conditions, 
indicating that in many areas fuel loads are likely to have accumulated to their maximum potential. 

 

 

Figure 18: ! ōǳǎƘŦƛǊŜ ōǳǊƴƛƴƎ ƴƻǊǘƘ ƻŦ IƻōŀǊǘΩǎ 9ŀǎǘŜǊƴ {ƘƻǊŜ {ǳōǳǊōǎΣ мн hŎǘƻōŜǊ нллсΦ tƘƻǘƻƎǊŀǇƘŜǊΥ Lŀƴ 
Stewart. 

 

In Figure 19, areas shown in red are the extent of Human Settlement Areas that were impacted by the 
modelled bushfires when the fuel age in all treatable vegetation was set to zero. Clusters of these 
areas occurred south of Hobart, south of Launceston and Deloraine, along the North West Coast, 
south of Scottsdale and around Sorell. By measuring impacts under minimum treatable fuel loads, we 
can identify Human Settlement Areas that are vulnerable to bushfire impacts, where nearby 
vegetation cannot be treated with fuel reduction burning. For these areas, other bushfire mitigation 
options like fire prevention, building design, garden maintenance, mechanical fuel removal, access, 
fire trail and fire break maintenance, bushfire detection and reporting, bushfire response plans, and 
effective communication including community education become even more important, as well as 
strategic fuel reduction in areas that may carry fire into the untreatable vegetation. 
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Figure 19: Modelled Human Settlement Area impacts under current, maximum and minimum treatable fuel 
loads. 
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The following pie chart (Figure 20) shows the number of impacts that were measured in each of the 
FMAs, comparing the impacts under current fuel conditions to impacts that were measured under 
minimum treatable fuel conditions. The chart indicates that the majority of impacts in each FMA could 
potentially be managed with fuel reduction burning. However capacity to conduct fuel reduction is 
limited, so the challenge is to understand where to prioritise fuel reduction given the constraints to 
burning, for example budget, time and resources, and the need to manage for multiple objectives 
including biodiversity and environmental health, amenity and air quality. 

 

Figure 20: Total number of modelled Human Settlement Area impacts in each Fire Management Area, 
categorised as treatable and untreatable with fuel reduction burning. *No Human Settlement Area impacts 

were measured on King Island. 

PREDICTED IGNITION POINT IMPACTS UNDER CURRENT FUEL CONDITIONS 

Maps were prepared to show the ignition points that led to impacts on Human Settlement Areas. 
Often the ignition occurred a considerable distance away from the locations where the impacts were 
measured. These maps provide useful information to determine where fuel reduction can be 
strategically located to treat bushfire risk at potential ignition sources. Fires that start in areas of 
reduced fuel are more likely to self-extinguish or take longer to build in size and fire intensity, largely 
because the vegetation strǳŎǘǳǊŜ ƛǎ ƭŜǎǎ ŎƻƴǘƛƴǳƻǳǎΣ ǎƭƻǿƛƴƎ ǘƘŜ ŦƛǊŜΩǎ ǇǊƻƎǊŜǎǎƛƻƴΦ 

Figure 21 shows the ignition points that led to measured impacts on Human Settlement Areas, with 
shading to indicate how many hectares of Human Settlement Area were impacted by each ignition 
point. Ignition points that led to the greatest impacts were located around Hobart, the Huon Valley 
and Orford.  
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Figure 21: Ignition points that led to impacts on Human Settlement Areas under current fuel conditions.  
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FUEL REDUCTION BURNING SCENARIOS 

As mentioned earlier in this chapter, the majority of potential bushfire impacts could be managed 
using fuel reduction burning as a mitigation technique. However the challenge is to prioritise 
treatment so that fuel reduction burning can be carried out within existing constraints. The scenarios 
that were developed for this report attempt to take into account some of the quantifiable constraints 
to burning including the treatability of different vegetation types, the locations where burning may 
potentially occur based on land tenure and proximity to communities, and the amount of burning that 
could occur each year. 

The scenarios consider the protection of communities as the highest priority. Human Settlement 
Areas, i.e. places where people live and work, were identified to represent the location of 
communities in the context of the report. The scenarios have not been developed to protect other 
values, for example natural values, agricultural crops and forestry assets. However, the BRAM has 
been used to prioritise burning, which does take these values into account. 

TREATABLE VEGETATION 

The West Coast, Midlands and Tamar, followed by Southern, Northeast and East Coast FMAs have the 
greatest area available for fuel reduction burning (Figure 22). These figures reflect the relatively large 
sizes of some of the FMAs, particularly the West Coast. 

 

Figure 22: Distribution of treatable vegetation across the state, as a proportion of the total Tasmanian land 
area. 

Figure 23 shows that the Flinders and East Coast FMAs have the highest proportion of treatable 
vegetation, with about two thirds of their area being treatable. Tamar, Northeast, Midlands and 
Hobart have treatable fuels in just under half of their management area, and Southern, King Island, 
West Coast and Central North have proportionally the least area available for treatment, around a 
quarter. Both Figure 22 and Figure 23 suggest that FMAs with large areas to manage, large areas of 
treatable fuels and more Human Settlement Areas are more likely to have larger fuel reduction 
burning programs as part of their Fire Protection Plans, for example Northeast, Midlands, Tamar, West 
Coast and East Coast. 
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Figure 23: Treatable vegetation as a proportion of the total land area of each Fire Management Area. 

PUBLIC LAND ONLY SCENARIOS 

The Public Land Only Scenarios compared burning 5% and 2.5% of treatable fuels only on public land. 
Burn area selection was based on Statewide bushfire risk, with selected burn areas chosen using State 
Selection or FMA Selection methods. Maps for each of the five year burning scenarios can be found in 
Appendix 5. 

Approximately 58% of the state is public land, most lying in the western half of the State where large 
areas of vegetation are untreatable in terms of fuel reduction burning.  The Public Land Only 
treatments therefore treated less area annually compared to the tenure-blind (Public and Private Land 
Only) scenarios. Much of the private land is concentrated around major population centres, so the 
Public Land Only scenarios tended to burn areas that were further away from communities compared 
to the Public and Private Land and Fire Management Zone scenarios. The 5% and 2.5% Public Land 
Only scenarios involved burning a minimum of 74,000 and 37,000 hectares of treatable vegetation on 
public land, respectively. 

There were considerable differences in strategic burn selection when comparing the state and FMA 
Selection methods. The State Selection method, which prioritised burning based on Statewide risk, 
resulted in more burning occurring in the north-east and east coast. In comparison the FMA Selection 
method resulted in more burning in the far southwest of the state. The State Selection method 
resulted in more immediate treatment of areas around greater Hobart, the Channel, the Huon Valley 
and the Central Highlands. The FMA Selection method resulted in more immediate treatment of 
bushfire risk in the northwest and northeast of the state, compared to the State Selection method. 

Figure 24shows the land managers responsible for burning under the four Public Land Only Scenarios. 
Brown shows areas where burning is managed by Forestry Tasmania, and the green and yellow are 
managed by the Parks and Wildlife Service. There were considerable differences in terms of the 
proportion of responsibility for burning, with the Parks and Wildlife responsible for half to three 
quarters of the treatment area over the five years, largely driven by the selection of extremely large 
Analysis Blocks in the Western and Southern FMAs. 
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Figure 24: Distribution of treatment area by land tenure under the Public Land Only scenarios. Clockwise from 
top left, burning 5% of treatable vegetation per year using the State Selection method, 5% using FMA 

selection, 2.5% using FMA selection , 2.5% using state selection. 

PUBLIC AND PRIVATE LAND SCENARIOS 

The Public and Private Land scenarios in comparison were the least restricted in terms of the area that 
could be treated with fuel reduction burning. For these scenarios, the amount of burning was based 
on 5%, 2.5% and 1.25% of treatable vegetation, resulting in the treatment of at least 124,000 hectares, 
62,000 and 31,000 hectares per year, respectively. 

More burning occurred in the northeast, Central Highlands, central north and Midlands using the State 
Selection method to prioritise burns. In comparison the FMA selection resulted in more burning 
occurring in the southwest and northwest. More immediate priority was given to burning in the 
southeast, Central Highlands, northeast and East Coast under the State Selection method, whereas the 
FMA Selection method resulted in more immediate priority being given to areas in the northwest, and 
the Tamar valley. 

 

Figure 25 shows that private land owners would be responsible for nearly half of the area treated 
under the Private and Public Land scenarios. PWS and FT would be responsible for around one quarter 
each. 
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Figure 25: Distribution of treatment area by land tenure under the Public and Private Land scenarios. 
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FIRE MANAGEMENT ZONE SCENARIOS 

The fire management zone scenarios confined fuel reduction burning to within 6.05km of each Human 
Settlement Area. The development of these scenarios were based on recommendations from the 
National Inquiry into Bushfire Management (Ellis, et al., 2004) and research into the effects of fuel on 
fire severity (Bradstock, et al., 2010). Two levels of treatment were compared, referred to as the Full 
and Half treatments. 

In the Full Fire Management Zone scenario, 20% of the treatable vegetation in Asset Protection Zones 
(within 1.05km of settlements) were burnt each year. 10% of the Strategic Fuel Management Zone 
(between 1.05 and 6.05km from the settlements) were burnt each year. This means that if the 
scenario was fully implemented, then all treatable vegetation inside Asset Protection Zones would 
have fuel ages of no more than five years, by the fifth year of treatment. Further out, half of the 
treatable vegetation would have a fuel age of less than five years inside the Strategic Fuel 
Management Zones. The Full Fire Management Zone scenario would require the treatment of 
approximately 100,000 hectares of treatable vegetation each year. 

The Half Fire Management Zone scenario involved burning 10% of the treatable vegetation in Asset 
Protection Zones each year, resulting in treatment of half of the Asset Protection Zone within five 
years of a fully implemented program. Further out, 5% of the treatable vegetation in the Strategic Fuel 
Management Zone would be burn each year, so that 25% of the treatable vegetation would be burnt 
by Year 5. Therefore the Half Fire Management Zone scenario resulted in a much patchier treatment 
of fuels within 6.05 km of Human Settlement Areas. 

¢ƘŜ .w!aΩǎ IŜŀŘ CƛǊŜ LƴǘŜƴǎƛǘȅ (HFI) score was used to prioritise areas for treatment. Statewide, 
BRAM HFI values close to communities were highest in coastal, scrub and buttongrass areas in the 
sǘŀǘŜΩǎ ǿŜǎǘ ŀƴŘ ƴƻǊǘƘ-west, King Island and Flinders Island, along most of the north coast with much 
smaller areas along the east coast and south of Dover. This resulted in more burning, and more 
immediate treatment, around communities in the sǘŀǘŜΩǎ ǿŜǎǘ ŀƴŘ ƴƻǊǘƘǿŜǎǘΦ Lƴ ŦŀŎǘ ǘƘŜ ƘƛƎƘ ICL 
values in areas of the West Coast FMA resulted in most of the burning occurring in that area in Year 1.  
In comparison there was less burning and much later treatment in the {ǘŀǘŜΩǎ ǎƻǳǘƘŜŀǎǘΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ 
the Half Fire Management Zone scenario.  

The FMA Selection method in comparison distributed risk treatment more evenly around the state. 
Because burning was confined to areas close to communities, the FMA Selection method ŘƛŘƴΩǘ ƭŜŀŘ ǘƻ 
the treatment of large areas of public land in the southwest by Year 5, compared to other scenarios 
that used the FMA Selection method. 

Given the proximity to Human Settlement Areas, over half of the burning occurred in areas managed 
as private property (Figure 26 ). Around one third of the area fell on land managed by PWS (who also 
manage fires on Crown), and the smallest proportion of area, shown in brown, was managed by FT. 
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Figure 26: Distribution of treatment area by land tenure under the Fire Management Zone scenarios. 
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STATEWIDE EFFECTS OF FUEL REDUCTION BURNING 

HUMAN SETTLEMENT AREA IMPACTS 

The risk profile for Tasmania is shown in Figure 27. The black line shows how the modelled impacts on 
Human Settlement Areas changed from year to year up until 2013. As described in the methodology, it 
is expressed as a proportion of the number of modelled impacts over the number of maximum 
potential impacts if all fuels had accumulated to their maximum potential. 

The graph also shows the area burnt each year according to bushfire and fuel reduction burning 
histories. The chart shows projected relative risk over the next five years based on No Fuel Treatment, 
and planned burning associated with the fuel reduction scenarios that were developed using 
Statewide bushfire risk to prioritise burning. 

Figure 27 shows that relative risk increased slowly to its highest level in 2013, where it currently lies at 
over 90% of maximum potential human settlement impacts.  

 

Figure 27: Relative risk profile for Tasmania based on weather scenarios representing 99.0 to 99.5 percentile 
summertime weather conditions. Fire history (bushfires and planned burning) is included for 2003-2013, along 
with the five year burning scenarios that were based on treating highest bushfire risk at the Statewide level. 

The dotted line shows the number of Human Settlement Area impacts measured under conditions 
where all treatable vegetation types were given a fuel age of zero. This provides an indication of the 
level of fuel reduction burning that would be required to reduce impacts to their minimum. The 
number of impacts measured under minimum fuel loads shows that fuel reduction burning will never 
totally remove bushfire risk and potential house loss in all areas. In reality, a fuel reduction burning 
program could never reduce fuels to a point where all treatable vegetation was burnt in the same 
year. A relative risk profile would only drop below the minimum relative risk if bushfires burnt large 
areas of treatable and untreatable vegetation, under weather conditions that were similar to the 
modelled weather conditions. 
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The coloured lines represent projected relative risk using the State Selection method, assuming that 
the scenarios were fully implemented in the five years following 2013. There was no attempt to 
estimate area burnt by bushfires in the five year forward projection. The state relative risk profile 
closely resembled the risk profiles for Southern and Hobart, because most of the impacts occurred in 
those FMAs. Relative risk charts were therefore prepared for each of the FMAs as well as the state, to 
get a better understanding of how the fuel reduction burning scenarios affected relative risk in areas 
other than the Southern and Hobart FMAs. 

All treatments significantly reduced Human Settlement Area impacts except for the 2.5% Public Land 
Only scenarios, and the Half Fire Management Zone scenario using the State Selection method. The 
state relative risk profile dropped at the fastest rate, to just over 50% if 5% of treatable fuels were 
burnt each year on public and private land, using both the state selection and FMA Selection methods. 
Burning 2.5% and 1.25% of treatable vegetation on public and private land each year also reduced 
relative risk significantly, to about 60% in year 5 using the State Selection method. 

The Full Fire Management Zone scenarios reduced relative risk to the lowest level by year 5 to just 
over 40% under both state and FMA Selection methods. The FMA Selection method (Figure 28) 
resulted in a faster decline in relative risk because more treatment occurred in the Southern and 
Hobart FMAs in the first few years. Under the State Selection method, treatment of high risk areas in 
the Southern and Hobart FMAs did not occur until years 4 and 5 of full treatment. Halving the program 
resulted in high risk areas not being treated within the five year period, i.e. they would probably have 
been treated around Years 8 to 10 of a longer-term program. Furthermore, the FMA Selection 
methods show large areas of remote public land in the southwest being treated by Years 4 and 5, with 
no apparent change in relative risk. Figure 27 and Figure 28 demonstrate how a strategic burning 
program can reduce potential bushfire impacts. The angle of the curves in Figure 28 indicate that long-
term fuel reduction burning programs, in the order of decades, may be required under the more 
conservative burning programs (i.e. the Half Fire Management Zone and the 1.25% Public and Private 
Land scenarios) to reduce bushfire risk over time. 

 

Figure 28: Relative risk profile for Tasmania based on weather scenarios representing 99.0 to 99.5 percentile 
summertime weather conditions. Fire history (bushfires and planned burning) is included for 2003-2013, along 

with the five year burning scenarios that were based on treating highest bushfire risk within each Fire 
Management Area. 
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IMPACTING IGNITION POINTS 

Figure 29 shows how fuel reduction at ignition points reduced Human Settlement Area impacts after 
Year 5 of treatment. The results from each scenario were quite similar, showing that the greatest 
reductions occurred in the Southern FMA. These maps provide an indication of where strategic fuel 
reduction burning could be located to reduce the potential for potentially high impact bushfires, if a 
fire were to start in that area. 

 

Figure 29: Location of ignition points that impacted on Human Settlement Areas, showing the difference in 
impact count between 2013 and Year 5 of the 2.5% Public and Private Land scenario using the State Selection 

method. 
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EASE OF SUPPRESSION 

Two measures were used to quantify ease of suppression: fire intensity and fire size. Fire intensity was 
categorised into low and high intensity fire using a threshold of 3000kW/m, representing the upper 
limit for effective firefighting. Over 3000kW/m, firefighting was considered to be less effective and 
unsafe. In reality it is difficult to quantify the point at which fire suppression is considered to be 
unsafe, because there are many elements of fire behaviour that influence ease of suppression, e.g. 
terrain, rock, forest cover, resource type and skill level (McCarthy, et al., 2003). 

These results should be treated with some care. Fuel accumulation equations are based on empirical 
data collected in the field. Therefore fuel accumulation rates and subsequent fire intensity calculations 
are generally based on data collected from a mixture of areas burnt at a range of intensities, from 
prescribe low intensity fire through to high intensity bushfires. The fuel accumulation rates and 
subsequent fire behaviour calculations are based on an average of fire conditions. 

Figure 30 provides a comparison of high intensity fire effects per ignition after Year 5 for each fuel 
reduction burning scenario. Scenarios with error bars that do not overlap with the NFT_1, i.e. entirely 
below the line, indicate statistically significant reductions in fire intensity after five years of treatment 
compared to impacts modelled under current fuel loads. Scenarios with error bars that do not overlap 
with the NFT_5 indicate statistically significant differences compared to impacts if fuels were allowed 
to accumulate with no treatment over five years. These results show that, at the Statewide scale, fire 
intensity was significantly lower than the no fuel treatment scenario in virtually all scenarios. When 
compared to current fuels, the scenarios that burnt the largest areas, i.e. the Full Fire Management 
Zone (FMAC_APZT, STATE_APZT), Public and Private Land burning5% and 2.5% of treatable fuel 
(FMAC_PPT, FMAC_PPT_HF, STATE_PPT, STATE_PPT_HF), and Public Land Only scenarios burning 5% 
of treatable fuels (FMAC_PT, STATE_PT), significantly reduced the amount of high intensity fire in the 
landscape to below 3000kW/m.  

 

Figure 30: A Statewide comparison of high intensity fire effects per ignition after Year 5 for each fuel reduction 
burning scenario, modelled in PHOENIX RapidFire.  

The fuel reduction scenarios were also compared against current and no fuel treatment using the 
Head Fire Intensity (HFI) component of BRAM, which uses different fuel accumulation and fire 
behaviour equations to calculate fire intensity for every 100m2 grid cell in Tasmania based on fuel 
types, fuel age, fuel loads and a standard 90th percentile weather profile based on weather 
observations from the nearest relevant weather station (InsightGIS, 2013). The BRAM results 
confirmed a reduction in the occurrence of high intensity fire >3,000kW/m, reducing up to 100,000 ha 
of area down into the low intensity category within 10km of Human Settlement Areas (Figure 31). 
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Figure 31: Area (ha) within 10km of Human Settlement Areas that exceeded 3,000kW/m of maximum BRAM 
head fire intensity in Years 1, 3 and 5 of fuel treatment. 

The scenarios had less significant effects on reducing fire size, with significant reductions under the 
Public and Private Land scenarios burning 5% & 2.5% of treatable fuels (FMAC_PPT, FMAC_PPT_HF, 
STATE_PPT, STATE_PPT_HF in figure 32), and the Public Land Only scenario burning 5% of treatable 
fuel, using the FMA Selection method (FMAC_PT). These results suggest that all of the fuel reduction 
burning scenarios except for the 2.5% Public Land Only scenario significantly reduced fire behaviour to 
more manageable levels when compared to no fuel treatment. While fire size did not change as 
significantly, the greatest effect was a reduction in fire intensity. 

 

Figure 32: Comparison of area burnt per ignition after Year 5 for each fuel reduction burning scenario, 
modelled in PHOENIX RapidFire. 
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SOUTHERN FIRE MANAGEMENT AREA 

 

In the Southern FMA, relative risk remained near the maximum level (100%) for the entire period 
between 2003 and 2013. The Southern FMA had the greatest potential for Human Settlement Area 
impacts of all the FMAs, as well as the greatest potential to reduce Human Settlement Area impacts 
through fuel reduction. In comparison to other FMAs, Southern FMA still had considerable Human 
Settlement Area where fuel reduction would be unlikely to reduce potential impacts. The dotted line 
in Figure 33 shows the theoretical minimum relative risk for the hypothetical scenario of burning all 
treatable vegetation in the Southern FMA, which is 20% of the total number of potential impacts 
under maximum fuel conditions. However 20% still represents a large amount of Human Settlement 
Area (1454 200m2 grid cells) when compared to most other FMAs, which have much lower densities of 
Human Settlement Area. It should be noted the HSA impacted area might be counted cumulatively if 
multiple fires impact on the same Human Settlement Area. 

There was a considerable difference in the rates of reduction in Human Settlement Area impact 
between the State Selection method (Figure 33) and the Fire Management Area selection method 
(Figure 34). The increased reduction rates in the Southern FMA confirm that the State Selection 
method using the BRAM Risk Score was effectively identifying high risk areas for treatment. 

 

Figure 33: Relative risk profile for Southern Fire Management Area using the State Selection method to reduce 
bushfire risk. 
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Southern Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (7389 cells) Minimum Treatable Fuel Loads (1454 cells)
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Figure 34: Relative risk profile for Southern Fire Management Area using the Fire Management Area selection 
method to reduce bushfire risk. 

Table 5 provides a summary of the fuel reduction burning scenarios that resulted in statistically 
significant reductions in HSA impacts, fire intensity and fire size. All of the Public and Private Land 
scenarios reduced HSA impacts. Fire intensity and size were significantly reduced in all of the 5% and 
2.5% scenarios on Public and Private Land. The 1.25% scenario using the state selection significantly 
reduced fire intensity but not fire size.  The Full Fire Management Zone scenarios significantly reduced 
impacts, but with no significant reductions in fire intensity and fire size. 

Table 5. Statistically Significant Reductions in Human Settlement Impacts, Fire Intensity and Fire Size after 
Year 5 of Treatment in the Southern Fire Management Area. 

Treatment Scenarios Human Settlement Area 
Impacts 

Fire 
Intensity 

Fire 
Size 

FMA Full Fire Management Zone (20%, 10%) X   

FMA Half Fire Management Zone (10%, 5%)    

FMA Public and Private Land (5%) X X X 

FMA Public and Private Land (2.5%) X X X 

FMA Public and Private Land (1.25%) X   

FMA Public Land only (5%)  X X 

FMA Public Land Only (2.5%)    

State Full Fire Management Zone (20%, 10%) X   

State Half Fire Management Zone (10%, 5%)    

State Public and Private Land (5%) X X X 

State Public and Private Land (2.5%) X X X 

State Public and Private Land (1.25%) X X  

State Public Land only (5%)    

State Public Land Only (2.5%)    
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Southern Relative Risk Profile Using FMA Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (7389 cells) Minimum Treatable Fuel Loads (1454 cells)
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HOBART FIRE MANAGEMENT AREA 

 

In the Hobart FMA, fires in the decade leading up to 2003 resulted in the relative risk profile moving 
from around 70 to 90% (Figure 35). The sudden drop in relative risk in Year 2 of No Fuel Treatment and 
the Fire Management Zone scenarios appears to be coincidental. Complex relationships between 
different vegetation types, slope, major roads, and wind changes affected the timing of peaks in fire 
intensity, rate of spread and spotting, resulting in fewer impacts in Year 2 for a single fire modelled 
between Hobart and Kingston, even though no burning occurred in that area. 

The Hobart FMA had a very high potential for Human Settlement Area impacts under current fuel 
conditions, as well as a high potential to reduce Human Settlement Area impacts through fuel 
reduction (Figure 35 and Figure 36). In comparison to other FMAs, Hobart FMA had considerable 
Human Settlement Area impacts where fuel reduction would probably not reduce potential bushfire 
impacts, although not as many as in the Southern or Tamar FMAs. 

 

Figure 35: Relative risk profile for Hobart Fire Management Area using the State Selection method to reduce 
bushfire risk. 
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Hobart Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (3545 cells) Minimum Treatable Fuel Loads (609 cells)



BUSHFIRE IN TASMANIA ς Ju ly 2014 
 

 Statewide Ef fects o f Fuel Reduct ion Burn ing 

ISBN:  978-0-9925970-0-9 

69 

 

Figure 36: Relative risk profile for Hobart Fire Management Area using the Fire Management Area selection 
method to reduce bushfire risk. 

Impacts were reduced significantly under the Full Fire Management Zone and the 5% Public and 
Private Land scenarios. The 1.25% Public and Private Land and 5% Public Land Only scenarios also 
appear to have considerably reduced bushfire impacts to below 70%. In the Half Fire Management 
Zone scenario, the FMA Selection method resulted in more reductions to Human Settlement Area 
impacts compared to the State Selection method because considerably more burning occurred within 
the FMA in Years 1 and 2. High intensity fire behaviour was only reduced significantly by the Full Fire 
Management Zone scenario. Fire size was only significantly reduced under the Full Fire Management 
Zone scenario using the FMA Selection method.  
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Hobart Relative Risk Profile Using FMA Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (3545 cells) Minimum Treatable Fuel Loads (609 cells)
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TAMAR FIRE MANAGEMENT AREA 

 

When compared to other FMAs, Tamar had a very high number of potential Human Settlement Area 
impacts under minimum treatable fuel load conditions (Figure 37), second to the Southern FMA. 
Tamar also had the lowest potential to reduce bushfire impacts with fuel reduction when compared to 
other FMAs like North East, Midlands and Hobart, considering that 48% (68,600 ha) of the vegetation 
mapped in the area is considered to be treatable (Figure 22 and Figure 23). This result indicates that a 
relatively high proportion of Human Settlement Areas are located within the vicinity of either 
untreatable vegetation or agricultural land with the potential to carry high intensity fire, compared to 
other FMAs.  

The Full Fire Management Zone scenario significantly reduced asset impact, fire intensity and fire size. 
The Half Fire Management Zone using the State Selection method and the 5%, 2.5% and 1.25% Public 
and Private Land scenarios using the FMA Selection method reduced relative risk, but not so far as to 
be statistically significant. 

 

Figure 37: Relative risk profile for Tamar Fire Management Area using the State Selection method to reduce 
bushfire risk. 
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Tamar Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (2420 cells) Minimum Treatable Fuel Loads (1073 cells)
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Figure 38: Relative risk profile for Tamar Fire Management Area using the Fire Management Area selection 
method to reduce bushfire risk. 
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Tamar Relative Risk Profile Using FMA Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (2420 cells) Minimum Treatable Fuel Loads (1073 cells)
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CENTRAL NORTH FIRE MANAGEMENT AREA 

 

In the Central North FMA, the relative risk has reached its maximum potential. Central North only has 
around 5,500 ha (21%) of treatable vegetation within the entire FMA (Figure 23), much lower than 
most other FMAs. Despite this, there appears to be reasonable potential to reduce Human Settlement 
Area impacts with fuel reduction. The Full Fire Management Zone scenarios and the 5% Public and 
Private Land scenario using the State Selection method resulted in significant reductions in Human 
Settlement Area impacts. Furthermore, the remaining Public and Private Land scenarios, the Half Fire 
Management Zone scenarios and the 5% Public Land Only scenario using the State Selection method 
reduced impacts, but to a lesser extent (Figure 39 and Figure 40). 

Fire intensity and fire size were significantly reduced in the 5% Public and Private Land scenario using 
the State Selection method. Using the same selection method, the 2.5% Public and Private Land 
scenario and the 5% Public Land Only scenario significantly reduced fire intensity, but not fire size.

 

Figure 39: Relative risk profile for Central North Fire Management Area using the state management area 
selection method to reduce bushfire risk. 
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Central North Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (1185 cells) Minimum Treatable Fuel Loads (408 cells)
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Figure 40: Relative risk profile for Central North Fire Management Area using the Fire Management Area 
selection method to reduce bushfire risk. 
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Central North Relative Risk Profile Using FMA Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (1185 cells) Minimum Treatable Fuel Loads (408 cells)
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EAST COAST FIRE MANAGEMENT AREA 

 

Relative risk is currently at maximum levels in the East Coast FMA, largely because of the potential for 
fires to impact on Orford. This FMA has high potential to reduce impacts with fuel reduction, with a 
high proportion of area available for burning (63% or 23,000 ha) and the theoretical potential to 
reduce impacts to very low levels of around 14% (Figure 41). The Forcett-Dunalley fire in 2013 had 
very little impact on the relative risk profile for the area, because the modelled 99th percentile 
weather profile used in the modelling was far less severe resulting in a small number of modelled 
impacts, and only on the fringes of Human Settlement Areas. In comparison, the conditions 
experienced on the 4th of January 2013, were unusually severe and the worst ever recorded for the 
area. The analysis would have had to use weather profiles representing the worst-case scenario, 
rather than the 99th percentile, to replicate the impacts that occurred in the area. 

By Year 5, relative risk reductions were quite similar, although there was a more pronounced 
reduction caused by the Full Fire Management Zone scenario using the FMA Selection method to 
reduce bushfire risk (Figure 42). The Full Fire Management Zone scenario produced significant 
reductions in Human Settlement Area impacts, with the 5%, 2.5% and 1.25% Public and Private Land 
scenarios reduce impacts considerably. Fire intensities and fire size were significantly reduced per 
ignition point by the 5% Public and Private Land scenarios, and the 2.5% Public and Private Land 
scenario using the State Selection method.  
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Figure 41: Relative risk profile for East Coast Fire Management Area using the State Selection method to 
reduce bushfire risk. 

 

 

Figure 42: Relative risk profile for East Coast Fire Management Area using the Fire Management Area selection 
method to reduce bushfire risk. 
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East Coast Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (1007 cells) Minimum Treatable Fuel Loads (144 cells)
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East Coast Relative Risk Profile Using FMA Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (1007 cells) Minimum Treatable Fuel Loads (144 cells)
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NORTH EAST FIRE MANAGEMENT AREA 

 

Large areas of the North East FMA were burnt over the last 20 years, resulting in a relative risk that 
dropped to its lowest levels after the St Marys fire in 2006 (Figure 43). The relative risk profile has 
gradually increased since then, to the same level as before the St Marys fire at around 75%. If no 
further bushfires or fuel reduction occurred, predicted impacts to Human Settlement Areas are 
predicted to be near their maximum level in 2018. Northeast still has good potential to reduce Human 
Settlement Area impacts with fuel reduction. 45% or 38,000 ha of the vegetation is mapped as 
potentially treatable. 

 

Figure 43: Relative risk profile for North East Fire Management Area using the State Selection method to 
reduce bushfire risk. 

Over the five years of treatment, all scenarios either reduced impacts to lower than predicted under 
current fuel conditions or (as for the 2.5% Public Land Only and 1.25% Public and Private Land 
scenarios) resulted in bushfire impacts maintaining or increasing at slower rates than under the No 
Fuel Treatment scenario (Figure 43, Figure 44). The 5% Public and Private Land scenario using the 
State Selection method significantly reduced Human Settlement Area impacts, fire intensity and fire 
size. In contrast, the 5% Public Land Only scenario significantly reduced fire intensity and fire size, but 
without a significant reduction in Human Settlement Area impacts. Further reductions are summarised 
in Table 6.  
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North East Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (813 cells) Minimum Treatable Fuel Loads (175 cells)
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Figure 44: Relative risk profile for North East Fire Management Area using the Fire Management Area 
selection method to reduce bushfire risk. 

 

Table 6: Statistically Significant Reductions in Human Settlement Impacts, Fire Intensity and Fire Size after 
Year 5 of Treatment in the North East Fire Management Area. 

Treatment Scenarios HSA Impacts Fire Intensity Fire Size 

FMA Full Fire Management Zone (20%, 10%) X X  

FMA Half Fire Management Zone (10%, 5%) X   

FMA Public and Private Land (5%)    

FMA Public and Private Land (2.5%)    

FMA Public and Private Land (1.25%)    

FMA Public Land only (5%)    

FMA Public Land Only (2.5%)    

State Full Fire Management Zone (20%, 10%) X X  

State Half Fire Management Zone (10%, 5%) X   

State Public and Private Land (5%) X X X 

State Public and Private Land (2.5%)    

State Public and Private Land (1.25%)    

State Public Land only (5%)  X X 

State Public Land Only (2.5%)    
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North East Relative Risk Profile Using FMA Selection Method 

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (813 cells) Minimum Treatable Fuel Loads (175 cells)
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MIDLANDS FIRE MANAGEMENT AREA 

 

The relative risk for the Midlands FMA is currently close to its maximum potential. However there is 
good potential to reduce risk using fuel reduction. All fuel reduction scenarios measured considerable 
reductions in Human Settlement Area impacts, with the greatest reductions resulting from all of the 
Fire Management Zone and the 5% Public and Private Land scenarios (Figure 45, Figure 46). Midlands 
is characterised by considerably smaller and more fragmented Human Settlement Areas than the 
FMAs mentioned previously in this section.  

The most effective fuel reduction scenario was the 5% Public and Private Land scenario using the State 
Selection method, significantly reducing Human Settlement Area impacts, fire intensity and fire size 
(Table 7). 

 

 

Figure 45: Relative risk profile for Midlands Fire Management Area using the State Selection method to reduce 
bushfire risk. 
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Midlands Relative Risk Profile Using State Selection Method  

Bushfire Planned Burn Public & Private Land (5%)

Full Fire Management Zone (20%, 10%) Public Land Only (5%) Public & Private Land (2.5%)

Half Fire Management Zone (10%, 5%) Public Land Only (2.5%) Public & Private Land (1.25%)

Known Fire History/No Fuel Treatment Maximum Fuel Loads (565 cells) Minimum Treatable Fuel Loads (139 cells)
































































































































































































































































































