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EXECUTIVBUMMARY

Bushfire has been a constant and natural phenomeitoAustralia for many thousands of years
Southeastern Australia, including Tasmania, is particularly prone to fire and is regarded as one of
the most bushfireaffected regions in the worldAlthough fre forms an important part of the
environment andremains essential for biodiversity and renewis effects can be catastrophié
uncontrolled. Tasmania has experienced periodic bushfire events that have caused devastating loss
to life and property.While the protection of lifeand propertyremainsthe underpinning princife
applied by agencies to combat bushfire risk, the importance of strategiecnanagement regardless

of land tenure has been highlighted by recent bushfire events in seastern Australia.

The State Fire Management Council (SF€E)efinedunder Section 14 of thEire Service Act 1979

is an independently chaired bodwhich provides advice to the Minister of Police and Emergency
Management about the prevention and mitigation of bushfires. In the aftermatth@f2009Black
Saturda fires inVictoria 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 programsOver the past five years records for public lands show burning is undertaken at an
average of 16,500 hectares per annuloting that additional btns may occur on private lands
where records are not as well maintainetddoes not necessarily follow that communities are safer
due tothe currentburning regimeln this vein, areas of the landscape tlaaé strategically selected

for burning based ora Statewideappreciationof bushfire risk will be more effective than broad
area burning in remote locations creating safer communities

To demonstrate this, SFMC conducted a strategic risk assessment where bushfire risk was assessed
across the landsqe, regardless of lantenure. 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 RapidFiies behaviourmodelling 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 Soeslt Little Swanport, the Huon Valley, The Channel and
parts of the Southwest were particularlgt 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 occurradhie Southern, Hobart and Tamar
Fire Management Aresa the challenge is clearly to prioritise areas for treatment.

Moreover, mpactmodellingdemonstrated that fuel reduction would not reduce potential bushfire
impacts in soméiuman Settlement Aresa This confirms that fuel reduction burning will not entirely
eliminate risk, butit is an effective bushfire mitigation option in many circumstancésmust
therefore be seen asne of severalmitigation options, includindire prevention,mechanical fuk
removal, building design, fire trail and fire break maintengrmgshfire responseand community
engagement ippromotingsafetyoptions

Fifteen fuel reduction burning scenarios were testéor benefits in reducing impacts tdHuman
Settlement Area Ths includedhow fire intensity and firesizewere reduced to more manageable
levels. The scenarios were based on fuel reduction burning Htolieeant vegetation referred to as
Weatable vegetatioQandtested the concept of: (a) burning on public lamaly, and (b) burning on

all tenures. The use dfire ManagementZones was tested to manage fuels intensively within
6.05km ofHuman Settlement Aresaand one scenario also allowed fuels to accumulate with no fuel
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treatment. Areabased targets were then deloped 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 ModeiBRAM)was used to prioritise bms based on bushfire risk. All hypothetical
burning was conducted strategically to reduce bushfire risk atStagewideand Fire Management
Areascales.

The tenureblind fuel reduction burning scenarios that burnt the largest areas had the greatest
effect on reducing bushfire impacts, fire intensity and fire size. Howewben cosidering the
relative expense oftheir implementation, the loss of amenity and environmental cpsise
feasibility ofthesescenarios in addressing bushfire risk reductiwa questionable.

Inversely, the scenarios that confined burning to public land were considmrkitvable;but had
very small effects on reducirtguman Settlement Areampacts and fire size. From a whaléstate
perspective, the 5% public lanohly scenario did reduce fire intensitiesignificantlyacross the
landscape.

The most feasible scenariwas therefore a balanced approachubing at least 31,000 ha of all
treatable vegetation each yeancludng private and public landyith selection of buns based on a
Statewide bushfire risk assessment (using tHBRAM RiskScore) was both financially and
operationally achievablewith reductions tomodelled bushfire impactgreaterthan the public land
only scenarios.

Specifically, thiscenario signifiaatly reduced the number of modelled bushfire impa&8tatewide
by 30%, and up to 50% in the Southdfite Management AreaGreatest risk reductions were
achieved in the Southern, Hobart and Tankare Management Area In order to achieve these
outcomes, pproximately half of the area burnt was private property.

The modelling demonstrated th@verall importance of strategically targeting blocks where the
highest risk reduction can be realised. In 2004 the National Inquiry into Bushfire Management
proposed pning 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 wholef-landscape it becomes clear that a more noed approach is requiredhe
balanced approachpreviously describedorovides for greaterreductions in relative riskwhilst
burning fewer hectaresbut only ifthe blocksare strategically targeted.

Implementation of a fuel reduction program involves eustured and adaptive process. Specifically,

it includes bushfire risk assessment, identification of burning priorities, field checking, plan
preparation, preburn preparation, burning, podiurn recovery and review. Experience from
interstate indicates tht it takes approximately three years to build up an expanded fuel reduction
burning program. However, ongoing and letegm commitment isalso required to effectively
reducethe longterm bushfire risk.

Currently most burning occurs on public land, forgmses other than community risk reduction,
and in areas that are remote from communities. Typically the burns are less complebessand
expensive when compared to burnirilgat occurs inclose proximity to communities. Therefore a
strategically planned fugeduction burning program based on community risk reductigdhrequire
resourcingover and abovdistorical levels

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

1 community acceptance of an expanded planned burning program

Executive Summary 11
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1 explaining the limitations of different mitigation activities; some areas will always be prone
to highbushfire risk even after all mitigation options have been implemented

9 access to private lands to undertake risk mitigation activities
1 smoke and public health impacts

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

1 the visual impacts of smoke and charring in the landscape, including their effects on tourism
1 balancingisk mitigation actions with environmental impagend
1 workforce capacity to implement a program of this scale.

While some legislative tools and policie® alreadyin place, an implementation program that builds
on collaboration cooperation, and a whotef-community acceptance of bushfire risk will have the
best outcome.Fire Management Are@ommittees, through fireprotection plans, will provide the
risk context for prioritising mitigation activities.

The methodology and approach taken in this report toentified a new approach tanderstanding
bushfire risk in Tasmania. The results of the analysis can be usgehtdy the mosteffectiveareas

for strategic mitigation programs, and tanderpin Fire Management Arefire protection plans.
Based on the analysis provided in the report the State Fire Management Council makes the following
recommendations to Governmeffibr 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 terbliad approach to fuel reductin

3. Any fuel reduction strategy implemented must aibm reduce Statewiderelative 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 treatébvegetationon both public and private lanid 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 reductibarning management process,
including an ongoing commitment to improve strategic selection of burning priorities.

Executive Summary 12
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PURPOSE ANSCOPE

To undertake a strategic bushfire risk analysis for Tasmania, where the methodology moves from
post-event analysis to a landscape risk assessment, using scéraeseo modelling tools.

Through this analysis, articulate recommendations for a strategicfiaeagemenprogram

The analysis in this report takes a tentdolind approach and has been undertaken at a landscape
level to test strategies designed primarily to reduce the risk of bushfire impactingHaman
Settlement Area.

Included in thereport is:
1 Analysis oparticularissues asociated witifuel mitigationactivities.

9 Bushfire risk assessment at tB¢atewidescale, including identification of communities
considered to be at highest risk.

1 Analysis ofuel reduction burning as the primarisktreatment option.
This report does not include

1 Alternative isk treatment strategiesincludingbut not limited to fire preventionbuilding
location, building standards, garden establishment and maintenameehanical fuel
treatment and bushfire respoesmeasures

1 Locally specific analysis of location and maintenance of fire breaks and trails.
A cost benefitanalysis of different fuel reductiostrategies.

Recommendations for planned burning operations associated with forest practices or
ecologicahealth.

1 Recommendations regarding the broader issues of bushfire preparedness and bushfire
response.

1 Risk assessment siire Management Ared@MA)scale, except for the identifications of
communitiesconsidered to be at highest risk.

Purpose and Scope

ISBN:978-0-992597060-9
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REPORTONTEXT

On 7 February 2009 widespread and devastating bushfires in Victoriaeesualthe 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 VictoriéTeague, et al., 201057 recommendations were made, and all iwb

of these recommendations were accepted by the Government. Of particular interest to this report,

was Recommendation 36 Kl i W¢ KS {GFGS Fdzy R I-tgrR prayaufA & 2
prescribedbuy Ay 3 o6 ASR 2y |y FyydzZat NRffAYy3 (TeagheBSG 27
et al., 2010) This recommendation was made on the recognition wél freductionas a proven

method to reduce the rate of spread and intensity of firegjinimisingtheir damage andmaking
suppressioreasier for firefighters

On 28 Septembe2010the then Premierof TasmanigDavid Bartlettannouncedhat in response to
the VBRCthe Tasmanian Government fullygaorted 48 of the 67 recommendations, supported a
further 17 inprinciple and did not support twdOf the VBRC recommendations supported in
principle, the Government agreed that further detailed consideration be given to the applidation
Tasmania of VBRRecommendation 56.

Subsequentlythe Minister for Police and Emergency Management agskedSFMC tajive detailed
consideration to he value in both a qualitative and quantitative sense of prescribed burning
programsthat were thenbeing undertaken or mposed to be undertaken in Tasman@ouncilwas
also asked to report on their capacity sopport a program of lonterm data collection to monitor
and model the effects of prescribed burning programs and breshfin biodiversity in Tasmania. A
CabinetBriefing preparedoy SFMGrovided 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 multiplecegetsuch an expanded
program also required legislative amendments to enable the restructurifigrefManagement Area
Committees (FMACs) Cabinet deferred a decision on the minufBasmania hhno Strategic Fuel
Management Plan to addressRecommendation56, or other complex issues surrounding fuel
management on private land tenures. Noad there been testing of the validity of a blanket target
of burning 5% of public larak a single strategy to reduce risk.

Instead, an alternative approach was followetth legislative amendments to thEire Service Act
1979providing for an enhanced and expanded role $MGCand forFMACsIn addition a Strategic

Fuel Management Project was established tmst fuel management targets based on a
comprehensive understamag of bushfire risk for Tasmania, on all lands not just public laarus,

make recommendations foa Strategic Fuel Management Prograth 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 protectionState ofVictoria, 2012)

Tasmania experienced its own devastating fires in January 2013 with significant loss of property and
community impact. The then Tasmani@overnmentestablished the Tasmanian Bushfires Inquiry.
The Inquiry made 103 recommendationslunding:

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

Recommendation 93That the Strategic Fuel Management Plan includes measurable targets and
they are adtvely monitored and reported on to the community.

Report Context 14
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The analysis being undertaken in this repoesponds tothese specific recommendationsn
addition to fulfilling the Government commitment to the VBRC andTthemaniarBushfires Inquiry,

this report alsoaddresses the bushfire hazard management priorities identified in the Tasmanian
State Natural Disaster Risk Assessment (2012). In partidulaoks atdeveloping and strengthening

the strategic approach to bushfire fuel reduction activities and evalgathe impact of recently
implemented bushfire risk mitigation measures on the state bushfire risk assessment.

This report contains a thorough assessmentbofhfire 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 challefoge
implementation of a much expaed program of planned burning.

Report Context
ISBN:978-0-992597060-9
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BACKGROUND

Fire is a fundamental part of the Australian environment, and has been significant in shaping the
RAAGNRAOdzOAZ2Y 2F YdzOK 27F | dzi (findpforfe Hatwd andFdloAgNdith | y R F
many parts of the worlgthere has been an increase in the occurrence, intensity and damage caused

by bushfire particularly in the last decade.

These fires have caused significant loss ofalifd psychologicalamage to comnunities, as well as

loss of property, infrastructure and local economies. This has occurred against a background of a
changing climate, an increasingly urbanised populatiencroachment of infrastructure and
habitation into bushland areasand differingexpectations and understanding of bushfire risk
managemen{Bowman, 2003)

LANDTENURE

Broadly, the land tenure in Tasmania can be divided into 4 main areas: crown, reserved, forestry and
private freehold. As seen ifigure 1, goproximately 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 Brement of Defence) and the remaining 39% is
reserve managed by the Parks and Wildlife Service (PWS).

HRE IN THE ENVIRONWE

Fire is a fundamental aspect of the Australian environment, with many vegetation types requiring
periodic fire to maintain ecologal 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 (Scat. al. 2014). Soutkeastern Australia, includg Tasmania, is
particularly prone to fire and is regarded as one of the most bushfiiected 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, timbense, cause temporary reductions to

air quality or disruptions to the publicThe Tasmanian State Natural Disaster Risk Assessment
(TSNDRAdentifiesboth bushfire and floocasthe most significant hazard risk typd&ushfire is the

most costly naturaRA &+ a G SNJ KFT I NR Ay ¢FaAYFIYyAlIQa KAAG2NRI |
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 theNational Bishfire Policy Statement for Forests and Rangelands (20&2)
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.

HREHISTORY INASMANIA

It is not the purpose of this report to provide a thorough analysis of the fire history of Tasmania. A
Y2NB O2YLINBKSyaA@S Ftylfeara 2F ¢lhavYlryAilQa TFANS
Tasmanian Bushfires InquiRgport, and only summary information will be presented in this section.

The last decade has seen several mdjoshfiresin southern Australia. These include the 2003
Canberra and alpine fires in NSW, ACT and Victoria, the 2005 Wangary fire on the Eyre Peninsula i

Background 16
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South Australia, the 2006/07 Great Divide fires in Victoria, the February 2009 fires in Vitteria,
Perth hills fires of 2011 and 2014, and the Blue Mountfires of October 2013.

Major fires have also occurred in Tasmania, particularly in the lasade (Figure?2). In January
2013, Tasmania experienced its worst bushfires since 1865 with manythousands of hectares
burned, community infrastructure lost araler 200 buildings destroyed. Thipper 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 destructi

in Tasmanian history, when over a five hour period 62 people died, approximately 1400 buildings
were destroyed and 265 000gataresburnt (Luke & McArthur, 1978)

Projections from climate change models suggest that in thd 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 awerall increase in bushfire risk related to an increase in the number of high fire
danger daygWhite, 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 potentiafiguten

to increases in fuel accumulation). The number of total fire ban days occurring each summer has also
startedto increase, as well as increases in lightning caused ignitions.

PLANNEIBURNING

Fuel reduction burning, or planned burning, is a recoghteehnique for reducing the rate of spread
and intensity of fires, for minimising the damage caused by bushfires, and to providafiters

with safe opportunities to contain and extinguish future fires. Burning is still considered the most
costeffective tool available for managing broad areas of vegetation fuel loads in the landscape.

In Tasmania only certain types of vegetatiare suitable for planned burning, for example, dry

eucalypt forest, scrub, heathland and buttacdhNJ} 834 ® ¢KS&aS N8 ¢KI G OFy
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,
whilstcert Ayt & adzaOSLIGAG6ES (G2 (GKS AYLIOG 2F 0dzaKTANS
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 aisaly

Figure3 showsthe arrangement of treatable, netreatable and agricultural lands across the state,
based onTASVEG.0 and land use mapping as described in the methodology of this report.

The treatable vegetation is spread over different tenure as follows:
T 0.97 million hectares (39%) in reserves (PWS);
1 0.39 million hectares (16%) in Permanent Timber Production Zone(Edixd

T 0.08 million hectares (3%) on unallocated Crown lands; and
1 1.05 million hectares (42%) on privately owned and other lands.

Background 17
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Figurel: Broad categories of land tenure

Background

ISBN:978-0-99259700-9




BUSHFIRE IN TASMAN]|Auly 2014

300000 350000 400000 450000 S00000 550000 500000
' i L 1 L 1 I

5600000
1

Currie

g-
Stanley
F Sm
Marrawah “ -
) : : wWynyard .
. .le:x o = ’ Burnie ;
2 d o - >
i > X . U"'" Devonpu@
N ' T8 «
Savage o= . I
River Mole .
- + Creak e

h

5350000
1

5300000
1
]

Eicheno

g h
,
Legend
. Maijor Town
£ Road
Time Since Last Fire ) -
{Years) ¥
BB 2o% 20 19% 13%
) ® o »®
§ o5 @ o » 0 25 50
g Kilometres
H T T T T T T T
- 300000 380000 400000 480000 500000 5E0000 600000

5600000

5550000

8500000

5450000

8480000

5350000

5300000

5200000

8150000

Figure2: Time since lasfire in years, up until June 2013.

Background 19
ISBN:978-0-99259700-9




BUSHFIRE IN TASMAN]Auly 2014

Figure3: Treatable fuels across Tasmania
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BURNINAEE-FORTOVER THPASTHVESEASONS

The majority of planned burning eirrently undertaken on public land. Both Forestry Tasmania and
the Parksand 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 isrepdeted, and
where known private land burns have been included in the analysis rewbe records are quite
incomplete During the permit period fire size éstimatedas part of the permit, however outside
the permit period, fire registration is not mandated. The permit information also includes those
circumstances where both Parks awdldlife 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
maxinise 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 operatiofable 1 summarises the padive years of
planned burning, as recorded in the fire history database. As can be seen in this summary, weather
conditions over the20102011 season were particularly favourable, and both Forestry Tasmania and
the PWS achieved a significant number of burns in that year.

Tablel: PlannedBurns Completed, And Total Area Expressed As A Percentage Of TreatableOveel$he
PastFiveYears.

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 16447 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 reoogions, 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 moreffort has been concentrated on burns where real risk reducttan 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, theyachieve a greater reduction isk.

HREMANAGEMENT INASMANIA

The agencies most closely involved in bushfire management in Tasmania are the Tasmania Fire
Service, Forestry Tasmania and the Parks and Wildlife Service. Avdetecry Fire Management
Protocol is signed each year thakigectively 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-effestive. Through this
arrangement there is collaboration in: traininglentification 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 pwate 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 Tasarahjaarticularly

with the forest contractors, undertake the same training and use the same incident management
systems for bushfire suppression.

STATEHREMANAGEMENTCOUNCIL

The SFMC is an independently chaired body established under Section 14 Fifetl&ervice Act
1979. Membership is prescribed in the Act as follows:
1 a person nominated by th®linister of Police and Emergency Management
9 the Chief Officer of the Tasmarf@re Service;
o a nominee of the Chief Officer;
1 the Chief ExecutiveCOfficer of the Forestry corporation;
o anominee of the chief executive officer of the Forestry corporation;
9 the Director of National Parks and Wildlife;
o a nominee of the Director of National Parks and Wildlife;
1 a person nominated by the Tasmanian Farmers' and Graziexstiason;
1 aperson nominated by the Forest Industries Association of Tasmania; and
1 aperson nominated by the Local Government Association of Tasmania.

SFMC has the following functions:

9 to develop a State Vegetation Fire Management Policy (see AppEndibe used as the
basis for all fire management planning;

9 to advise and report regularly to the Minister on such matters relating to the administration
of the Fire Service Ads it applies to vegetation fire management, either responding to
MinisterialNBS |j dzS8aida 2NJ ONAYy3IAy3d YIFIGGSNAR (2 GKS aAyah
i to provide advicdo the State Fire Commission regarding the prevention and mitigation of
vegetation fires;

1 to perform such other functions relating to the prevention or mitigation of vegetati@sfir
as the Minister may direct; and,

9 to provide an annual report to the Minister and the Commission on its activities (and that of
its subcommittees) for inclusion in the annual report of the Commission.

Since the inception of SFMC administrative suppag heen provided by the TFS. However, there
hasbeen 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., 20b@) expectations of SFMC went
beyond what Council could dedir; 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.

Background 22
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HREMANAGEMENAREACOMMITTES

In 2012 amendments were made to thére Service Ac979 that administratively aligned the
responsibility for bushfire fuel management under SFMBACsthat previously reported to the
State Fire Commission now report to the SFMC. FMAC membershidsbabean 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 ($égured), with boundaries based on bushfire risk and
topography, largely aligning to local governméotundaries. The focus of the FMACs is to prepare a
fire protection plan for theiFMA through the identification and prioritisation of bushfire vegetation
risks, and prioritisation of strategic works to mitigate these risks. The outputs ofeiist provide

the necessary risk assessment, and results have been prepared at b@tateeideand FMAlevel.

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 fothre basis of a tenure blind bushfire risk
mitigation program, which can be implemented on a priority basis using the same underlying
assessment of risk.

Background 23

ISBN:978-0-992597060-9




BUSHFIRE IN TASMAN]|Auly 2014

g g
i1 i
King Island

g g
£ §
g | ¢
§ §
g | | ¢
g H
g | g
g H
g g
£ E

| Midlands

’ﬁnun
g g
7 E
g g
i E

Southern
i{ Legend -

L] Major Town
~———————— Road
i
25
D Fire Management Area Committee L == == c—]
3 Kilometres F
L. e e e e e e :
Figure4: Fire Management Are®oundaries
Background 24

ISBN:978-0-99259700-9




BUSHFIRE IN TASMAN]|Auly 2014

BUSHFIRRSKASSESSMENMIETHODOLOGY

APPROACH

Bushfire risk assessment models were used to test different fuel reduction burning strategies to
determine how they would reduce bushfire risk at tBéatewidescale. This approach was chosen
because it provides an opportunity to compare and analyse s@nacross the entire state, and to
determine costeffective 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 adelling has also occurred in Victoria, South Australia Snodth West
Tasmania.

The bushfire risk and characterisation models that were considered forepist included PHOENIX
RapidFire (Phoenix), Prometheus, Pandana Burn P3, Aurora, FireScape atie Bushfire Risk
Assessment Model (BRANBach model had a range of strengths and limitatiG®ttroenix and BRAM

were selected as the most appropriate models to use, with a PostgreSQL database established to
handle the large quantities of spatial dajanerated by PhoenixThe 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 avadbility 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 condifiand

1 The accuracy of the models

BRAM was used in the development of fuetuction 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 behaviair. 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 vegeitat type. However this asses®ent is being
undertaken at a landscape scale with multiple ignitions being simultaneously anayseh that

the primary purpose of the modelling was to compare relative differences between fuel reduction
scenarios, rather than to report on absoluteefibehaviour 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 riskd potential trends in risk reducticover

time, at the Statewideand FMAscale.

= =4 -4 A A

DEVELOPMENT OF FHELREDUCTIOBURNINGSCENARIOS

Seven fuel reduction burning scenarios were develofedetermine how different approaches to

fuel reduction burning could reduce bushfire impact and fire behavidire objectives for

developing these scenarios were that they shoull dased on scienebased risk management
principles(e.g. the Indicative National Bushfire Princip{Edlis, et al., 2003)and should be realistic
andmeasuable.

I Wwy2 Fdz5f GNBIGYSyiQ o6bce¢d aOSylINA2 gl a RS@St?2
bushfire risk would change over time in the absence of any fuel reduction burning actovities
bushfires. Each of the remaining fuel reduction burningtsgies were developed to the following

criteria:

Bushfire Risk Assessment Methodology 25
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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
Tasmaniarcontext.

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.

Treatableareas 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 toeyd generally tolerate

fuel reduction burning, using KitchenandHarris(2013)and Pyrkeand MarsdenSmedley(2005)as

a guide. A list of vegetation types and their treatability is provided in Appendix 2. Vegetation types
categorised iIMASVEG ®n | & W! INR Odzf (dzNIF £ 2 ! NBtFyYy | yR 9E20GAO0
theSEOSLIIAZ2Y 2F FNBF& |t 20 S Rvegetatipig dhvedimddye® dza S
in the Tasmanian Land Use Summer 2009/2010 spatial dat@d&M North; Cradle Coast NRM;

NRM South; DPIPWE;, 200@urrent 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 hee a low fuel hazard, representing a low risk to communities and therefore not being
selected immediately for fuel reduction burning. is important to note that vegetation types

grouped into the treatable fuel type category are considered to be tolet@fite in a general sense
However,true tolerance to fuel reduction burning will depend on factors that have not been taken

into account in thigeport. Theseinclude previous fire and disturbance history, tolerable fire return

periods, and actual spedecomposition including the presence of sensitive species within the
vegetation communities. The authors have identified as an assumption and constraint iepibit

that while biodiversity should be considered as a part of a strategic fuel reductioniguyorogram,

this report has only focussed on community protectiorfurther work is required to understand

potential biodiversity and ecological impacts.

MANAGEMENAREA

A landscapescale, tenureblind approach to bushfire risk management is promotedthy SFMCas

best practicqState Fire Management Council, 201&)group of scenarios were therefore developed
that involved burning treatable fuelStatewideregardless of land tenure boundaries, which are
referred to as Puldi and Private Land scenarios. A second, tefalirel approach involved burning
treatable fuels within fire management zones, following principles set o(Elirs, et al., 20049nd
used by the Parks and Wildlife Service ftategic fire management planninDepartment of
Primary Industries, Water and Environment, 201Zhese scenarios were referred to as Fire
Management Zone scenarios. Finally, a third group of scenarios involved btredteple fuels on
public landonly, which was considered to be a realistic approach commonly used by other Australian
jurisdictions to implement largscale fuel reduction burning. The Public Land Only scenarios
provided an opportunity to test how the inigmentation of the Victorian Bushfire Royal Commission
recommendation 56(Teague, et al., 2010dould potentially reduce bushfire impacts and fire
behaviour, if implemented in the Tasmanian landscape.

Fire management zones wertassified intothree categories. Assefoneswere identified adHuman
Settlement Area (described in Appendix 3). Asg@iiotection Zonesvere defined as the area within
1.05km of aHuman Settlement Are&Strategidduel Management Zone§SFMZ) occupied thepace
between 1.05km and 6.05%m from a Human Settlement Aredigure5 shows an example of fire
management zones in the Dolphin Sands area, figdre6 shows the treatable vegetation in the
Fire Management Zones
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Figure5: A greyscale orthophoto of the Dolphin Sands area in Tasmania, showssgtZones Human
Settlement Are& - green hatch), Asset Protection Zones (AREd) and Strategic Fuel Management Zones
(SFMZ blue).

Figure6: A greyscale orthophoto of the Dolphin Sands area in Tasmania, showsgget ZonegHuman
Settlement Are& - green hatch), Asset Protection Zones (AR2d) and Strategic Fuel Management Zones
(SFMZ blue). Untreatable vegetation types have been excluded from thizge Management Zones

Maps were prepared to show the total area of treatablegetation that could potentially be burnt
under each scenarig={gure 7). The total potential land area available for fuel reduction burning
under these scenariosxeluding untreatable vegetation types, was approximately:

1 2.5 million hectares for the Public and Private Land scenarios

1 1.45 million hectares for the Public Land Only scenarios
1 878,150 hectares for the Fire Management Zone scenarios
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QUANTITY OBURNING

Approximately 1% of treatable vegetation orpublic land is burnt every year in Tasmarbased on

the last ten years of fire histomgcords It is unknown how much burning is undertaken annually on
other tenures. Discussion with industry experts in Tasmamaate that an increase in burning to

5% oftreatable fuelwould 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 showhale2.

Under theFullFire Management Zone scenario, fuel ages would be maintained at a maxinfiva of
years old within the entire asset protection zone. At the end of five year burning scenario,
approximaely 50% of thé&trategic Fuel Management Zongsuld have a mosaic of fuel agesfivk

years or lesdJnder the Half Fire Management Zone scenario, approximately 50% of the fuels would
have a fire age dive years or less within thésset Protection Zoneand approximately 25% of the
fuels in theStrategic Fuel Management Zoweuld have a fire age dive years or less.
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Figure7: Total Tasmanian land area available for treatment under the Public and Private Land lgé) Public Land Only (purple, middle) and FiveanagementZone
(pink, right) scenarios.
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Table2: Description of the fuel reduction burning strategies developed for Tasmania, for analysis in the Bushfire Risk AssessmeahakiddHOENIX RapidFire.

Scenario Name Objective Management Proximity to Proportion of area Minimum Strategic

Area Communities  treated per annum annual area Selection
burnt (ha) Method

No Fuel Allow all fuels taaccumulatein the N/A N/A 0% 0 N/A

Treatment absence oplanned burnsandbushfires.

5% Public Land Strategic fuel reduction burning that Public Land Only Unrestricted 5% 74,167 BRAMRisk

Only replicates VBRf@commendation 56.

2.5% Public Strategic fuel reduction burning, Public Land Only Unrestricted 2.5% 37,084 BRAMRIisk

Land Only achieving half of VBRC recommendatio

56.
5% Public and  Strategic, tenure blind fuel reduction All land tenures Unrestricted 5% 123,567 BRAMRIsk

Private Land burning at the rate of 5% of the

Tasmanian land area per annum.
2.5% Public and Strategic, tenure blind fuel reduction All land tenures Unrestricted 2.5% 61,784 BRAMRIisk
Private Land burning at the rate of 2.5% oiie

Tasmanian land area per annum.

1.25% Public  Strategic, tenure blind fuel reduction All land tenures Unrestricted 1.25% 30,892 BRAMRIisk
and Private burning at the rate ofL..2%% of the
Land Tasmanian land area per annum.
Fire Maintain fuel ages of < 5 years old with All landtenures  Within 6.05 km 20% in Asset 24,777 (APZ) BRAM Head
Management 1.05 km of definedHuman Settlement of defined Protection Zones 74,934 (SFMZ) Fire Intensity
Zone Areas. Maintain a mosaic of fuel ages o Human (APZ), 10% in

<10 year old fuels further out, to 6.05kn Settlement Strategic Fuel 99,711 total

from definedHuman Settlement Area Aress. Management Zones

(SFMZ)

Half Fire Maintain fuel ages of 10years old All land tenures  Within 6.05 km 10% inAsset 12,389 (APZ) BRAMHead
Management within 1.05 km of defineéHuman of defined Protection Zones 37,467 (SFMZ) Fire Intensity
Zone Settlement Area. Maintain a mosaic of Human (APZ), 5% in Strategir

fuel ages of 0 year old fuels further Settlement Fuel Management 49,855 total

out, to 6.05km from definetHuman Aress. Zones

Settlement Area.
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METHODS FAPRIORITISINBJELREDUCTIOBURNING

A five year hypothetical burning program was developed for each scenario by prioritising burns
according to their bushfire risk. A polygon datasetAsfalysis Block was created using roads,
railways, major riacks, watercourses and water bodiés,an attempt to estimate potential burn
blocks. Eaclnalysis Blockontained mapped areas of treatable and untreatable vegetation types.
Analysis Blockwere erasedinside Human Settlement Aresa so that eachAnalyss Blockdid not
contain anyHuman Settlement Ared&achAnalysis Blockecorded the following:

1. Area (ha) of treatable vegetation types
2. Area (ha) of untreatable vegetation types
3. TheAnalysis BlocRisk Score

Analysis Blodwere allocated with a\nalysisBlockRisk Score. For the Public and Private Land and
Public Land Only scenarios, tAaalysis BlocRisk Score was calculated uskbguationl. For the
Fire ManagemenZone scenarios, thAnalysis BlocRisk Score was the average head fire intensity
(HFI) per hectare, based on BRAM HFI. Both methods used the BRAdibn released on 25
February 2014Analysis Blockwere then sorted in descending order Agalysis BldcRisk Score.

R.corezAwoderatJAArea+ (A-Iigk/AArea* 5) + ('%xtreme/AArea* 10)

Where:
Avoderate = Sum of all Moderate Scores in each BRAM output c&hatysis Block
Aviigh = Sum of all High Scores in each BRAM output céftatysis Block
Aeareme = Sum of all Extreme Scores in each BRAM output g&tidlysis Block
Asnea = Total Area in hectares

Equationl: Calculation ofAnalysis BloclRisk ScorefRqfor the Public and Private Land and Public Land
Only Scenarios.

Two different methods were used to seleénalysis Bloak for treatment: the State Selection
method and theFMA Selectionmethod. The intent of theState Selection method/as to identify
bushfire riskg represented byAnalysis BlocRisk Score across theentire state, then prioritise and

treat the highest risk areas first. This method provides a process for addressing bushfire risk at the
Statewidescale. In contrast, the intent of thEMA Selection methowas to identify bushfire risk

only within theFMA 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 th&iMAs.

STATESELECTIOMETHOD

All Analysis Blockwere sorted in descending order Byalysis BlocRisk Score. Ead&mnalysis Block
was then checked onby-one from the top of the list.If the block contained treatable vegetation
GeLSas Al ¢2dA R 0S amldedzdgiftationSwithin thE Blockiwodd be &tBed to 2
0KS FANBE KA&U2NE RIFIGFHASG 6AGK F RFEGS G2 NBL
the Analysis BlocHid not contain treatable vegetation types, it would be skipped. The Aawlyss
Blocls would then be checked in order and treated or ignored until the target area showabte2

was reached for the treatment yea&coring and treatment wathen repeated for each following
8SINJ dzLd G2 | YR Ay 0hamdetyivas oveaanigvednNg yélr bBdaudad tpedirgl
Analysis Blockor that year was very large, the amount of burning in the following year would be
reduced to compensate.

F
NS
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HREMANAGEMENAREASELECTIOMIETHOD

Within eachFMA Analysis Blockwere sorted in descending order Bpalysis BlocRisk Score. Each

Analysis Blocwas then checked onby-one from the top of the listIf the block contained treatable
vegetationtyJSa s> AU ¢2dzZ R 06S WodNYyiGiQr AdSd GKS | NBIF 27
I RRSR (02 GKS FANB KAAaG2NB RFOlFaSd gAGK | REFEGS 0
the Analysis BlocHid not contain treatable vegetation type# would be skipped. The nefnalysis

Blocls would then be checked in order and treated or ignored until the target area was reached for

that treatment year Table3), where target area for treatment under tHeMA Selection methoaias

calculated based on burning the relevant proportions of treatable vegetation within each FMA.
{O2NAY3 YR GNBFrGYSyld o6l a GKSY NBLISH (B BDdei2 NJ S| OK
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 BRAI.
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Table3: Target Annual Treatment Area for Each Scenario UsingRine Management Are&election Method

Scenario Name FMAC
Central East Flinders  Hobart King Midlands North Southern Tamar West TOTAL
North Coast Island East Coast
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
Publicand Private Land (5%) 5788 12297 6752 1950 1492 21802 15229 14675 20467 23114 123566
PublicandPrivate 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 1844 2688 268 3919 95 2117 2545 4552 5162 1587 24777
(20% APZ)
(10% SHKZ) 5640 10181 2440 1916 423 14661 12144 4949 17445 5135 74934
Half Fire Management Zone 922 1344 134 1960 47 1059 1273 2276 2581 794 12389
(10% APZ)
(5% SFMZ) 461 672 67 980 24 529 636 1138 1290 397 6194
Bushfire Risk Assessment Methodology 33

ISBN:978-0-99259700-9




BUSHFIRE IN TASMAN]|Auly 2014

HREHISTORY ANBJELAGE

A fire history dataset was compiled using fire boundaries provided by the Tasmania Fire Service,
Parksand Wildlife Serviceand Forestry Tasmania up until the end of the 2E@®1 3 financial year.

The dataset includes bushfires attended by all agenciesparhed burns conducted by the Parks

and Wildlife Serviceand Forestry Tasmania. It doesot include burns completed by the forest
industry for silvicultural purposes, or planned burns conducted by private property owners, councils,
Department of Defenceor 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 backo@s; however fire mundary
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 dhanak 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, whictieddtue 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| 5lfor the
scenario fire history data addddr 2014, 2015, 2016, 201ahd 2018 respectively. 2013 is referred

G2 a GKS WOdNNNByYy(iQ ¥Fdz8t adl diSo

IGNITIONS

Phoenixis capable of simulating the spread of many individual fires across a landscape. A grid of
11,059 ignition points spaced every 2.5 km asrthe landscape was chosen, based @ase study
comparingl, 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 spacieguivalent t02,765 ignitionpoints Statewidg was found to be

too coarse, leaving large areas of unburnt vegetation under current and maximum fuel load
scenarios Yacingusing 1km intervalprovided themost completecoverage(equivalent 069,222
ignition points Statewidg, but processing time wagreatly increased and would not have been
achievable within the timeframes dhis report Hence2.5 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 spang would be useful for finescale analysis, such as for bushfire mitigation
planning around individual communities. A gridded ignition pattern was chos@neference toa
random distribution, or a distribution based on previbusbserved fire locatios. Thisgridded
pattern allowed for results over time and between different fuel treatments to be easily compared,
and an even distribution of points provigithe most efficient coverage of area while minimising the
amount of processing required and theeiof 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 th 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 remgiairea and no ignition point
placed.
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SCENARIGVEATHERROFILES

In Phoenix, each ignition point was allocated a scenario weather profile that was generated using
observations from the nearest relevant weather station, shownFigure 8. The objectives for
ONBIaGAy3a GKS 6SIFGKSNI LINPFAE Sa ¢gSNB (G2 NBLINBaSyl
terms of how often the conditions would occur in Tasmaaa represent conditions under which

WA Y LJfoexamPehouse damage, could occur.

Tasmania was divided into 45 zones, thought to be the area represented by a local meteorological
station (DPIPWE, 2014lrigure8). 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 orFRDQwere retrieved for the
period 1960 to 2012. Daily drought factor, based on thet&eByram Drought Index (KBDI) was
calculated for the station record, followed by the daily Mitwr Forest Fire Danger IndekRD)
based on 3pm conditions. The dataset for the station was limited to summer months (December to
February). Days representing the"o® the 99.8" percentile in FFDI values were selected. For each
of these days, hourliistorical meteorological conditions for the 24 hours of the day were retrieved
from the Forecast.lO global archive using the providpglication programming interface (API)n
cases where observations were missing in this hourly data, that day wdisdedcfrom the
calculations.

Hourly aggregates of each component meteorological variable were then calculated for the selected
station, combining the set of selected days. Th8 gércentile was used for temperature, the mean
value was used for droughadtor and wind speed, while the $%ercentile was used for humidity

and the 28" percentile for cloud cover. These values were selected after trial and error, and were
found to produce hourly FFDI dynamics that matched closelypicalxonditions inwhich assets
would be undefendable without reaching ra@atastrophidevels; Moderate FFDI trending towards

a peak in mieafternoon at theSeverecategory, then decline in FFDI towards evening. Hourly wind
direction was decomposed into-8l and BV vectas, 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 ZSile was generated per statioand thesewere then combined into a single CSV

file for use in the simulations, with meteorological station recorded for joining with the ignition
points Figure8). The plots, location map and aggregated meteorological variables for each weather
station area are included in Appendix 4.
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Figure8: Ignition point and name of corresponding weathestation. Weather station areasdapted from
Department of Primary IndustriesRarks, Water & the Environmen(Q14)
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PHOENIRAPIOHRESMULATIONS

Phoenixis a dynamic fire behaviour and characterisation model that responds to changes in the
conditions of the fireas well as to changes in fuel, weather and topography as a fire moves across
the landscapgTolhurst, et al., 2008)Fire behaviour calculations are based on the CSIRO southern
grassland fire spread mod@Cheney & Sullivan, 1997; Cheney, et al., 1998) the McArthur Mk5
forest fire behaviour modelMcArthur, 1962; McArthur, 1967; McArthur, 1973; Noble, et al., 1980)
Other models use within Phoenixrelate to fuel accumulation rates, fuel moisture, solar radiation,
linear disruption to fire behaviour, spdite ignition, ember transport and distribution, the effects of
spot fire induced indraughts at the fire frontTolhurst, et al., 2008)wind-terrain interactions
(Forthofer, 2007) asset impact(Tolhurst & Chong, 2012)nd convective plume development
(Chong, et al., 2012) Inputs to the model includéuel type, fire history, slope, aspect, weather,
ignition point locations, time and daf@igurel0andFigurel?). Input data grid cell sizes included 25
metres for fuel, elevation, fire history andistuption, 50metresfor road proximity and 10@netres

for the wind modifiers data layer.

I WESYLX FGSQ tK2SyAE LINRB2SOG 6Fa ONBIFGSR GKI
(Figurel0 andFigurell). The Phoenix output grid cell size was set to 200 meFiegire9). 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 convectibimesevere captured for each
Phoenix output grid cetind related to each ignition point, impacted ceHuman Settlement Area

FMA fuel reduction burning scenario and fire history/treatnteyear and saved in a PostgreSQL
database Figurel3 provides an example of how the outputs from tRoenixmodel can be viewed

for a single fireSee Appendix 6 for further information about the Phoenix system.
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Figurell: PHOENIX RapidFisettings for the Strategic Fuel ManagemeReport, showing the weather
profile for ignition point no. O based on data from the Dover weather station (no. 94020).
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Figurel3: PHOENIX RapidFire simulations running multiple individual fires across the landscape.
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MEASURINBOTENTIAIMPACTS

Building locations, cadastre and ABS data were used to creétenzan Settlement Area(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
guestionable in some areas in Tasmania, so the HS&seladraws from a number of datasets
including building locations, cadastre and ABS data, to improvevheall quality and accuracy of

the entire dataset The HSA dataset was not designed to capture every isolated building or home,
but is intended to idatify higher density areas of buildings and populations, including seasonal
populations like shack communities. More information about thethodology used to create the
HSA dataset can be found in Appendix 3.

The Phoenix static output grid, consisting260m grid cells for the entire state, was overlayed with
Human Settlement Aresto determine which grid cells overlapped. If a cell was intersected by the
Human Settlement Aressdataset,this was recorded in the static grid asluman Settlement Are€a
cel, shown inFigureld. No thresholds were used to determine whether a cell was inside or out, i.e.
any overlap of a grid cell withlduman Settlement Areeesulted inthat grid cell being madd as a
Human Settlement Area

Figurel4: Phoenix static output grid (purple), overlayed with thduman Settlement Aregolygon dataset
(light blue). The hatched areas are the grid cells that were recordetHaman Settlement Areain the
PostgreSQL database.

An impact on aHuman Settlement Areaell was measured when predicted fireline intensity
exceeded 10,000kW/m and/cember density exceeded 2@&mbers/nf. These thresholds are the
same as those used in the HodsessRatio impact type ifPhoenix(Tolhurst & Chong, 2012)
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STATISTICAANALYSIS

The significance of fuel treatment scenariosaducing asset impact, fire intensity and fire area was
determined using a generalized linear mixed model (GLMM) ifntled (Bates, et al., 2013)ackage

of the statistical language-80.2(R Core Tean2013) 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
stochasticly varying ignition locations. However, the computation time for such an analysis was
unfeasible for this study. Therefore, individual ignition points withiffMA were regarded as
pseudaoreplicates within a random effect model, to account for varied model intercept terms across
the simulations.For eachFMA counts of number of cells meeting the intensity criteria were
calculated for each ignition point, for each fuel treatment scenari¥ear 5 along with the no fuel
treatment (NFT) scenarios féears Jand 5. The cell intensity criteria for each model are as follows:

 Asset Impact Cell intersecting asset, intensity > 10,R0¢/m or ember density > 2.5M
9 High Intensity Intensity > 3000kW/m
1 Fire Size Intensity > (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 thoseof the no fuel treatment scenarios. In addition, the three models were run using data
from the whole state in addition to each separ&mA

RELATIVRSKPROFILES

The modelled impacts oHuman Settlement Areawere measured each year from 2003 to Year 5,
using the scenario fire history datasets to determine how changes in fuel loads could change
potential impactsin response to a combination of bushfire and planned burning. By comparing the
impact on HSAat maximum fuel loadvith the impact on HSAs ihé 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 Risksessment 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 reductiongburn
scenario to the impact aftdlo Fuel Treatmentexpressed as a percentags shown ifEquation2.

I%rea’[ = 100 X (rleat/ Imax)
Where:
Rieat is the relative risk.

lveat 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.

Equation2: Definition of relative rik.

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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QUPPRESSION
All fire spread simulations assume ththere is no suppression effort in place. The Phoenix
simulations therefore did not use the suppression model that is built into the software.

THEBUSHFIRRSKASSESSMENMIODEL(BRAM)

The BRAM was run using each scenario fire history dataset for 20d8nfguYear 1, Year 3 and

Year 5. The model outputs HFI (head fire intensity), Fire Behaviour, Likelihood and BRAM Risk were
stored for each scenario. Graphsere prepared to show the area of BRAM 13ayrid cells where

HFI exceeded 3,0€WV/m. The thresbld of 300&kW/m was used to categorise fire, based on fire
intensity, to indicate whether the fire was controllable or uncontrollable.
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INFLUENCE WEATHER ONRUELREDUCTION
BURNINGPROGRAM

PLANNEIBURNINGNEATHENVINDOWS

Planned burning guidelines set duy MarsderrSmedley 2009)were used to develop a simple set of

weather parameters within which fuel reduction burningutd potentially occur, referred to as the

WodzNYAy3d 6AYR26Qd ¢KS 46SFGKSNI RIGE 6SNB O2YLI NBF
1. the average number of days each year where burning could potentially ;cacdir

2. the average number of days each year where bureimgid occur, outside of the peak fire
danger period
The method used to derive the burning window is summarise@iable4. The final set of weather
parameters repreSy i GKS Wwo6SaiG OFrasS aoOSylFINAR2QS AdSo | f¢
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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Table4: Weather Parameters used to define the Planned Burning Weather Window
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Planned burning guidelines Wind speed at Wind speed at Relative Soil Dryness Temperature  Days Since Fire Danger

from (MarsdenSmedley, 2009) 1.7 to 2m (km/h) 10m (km/h) humidity (%) Index (O Rain (>2mm) Rating

Dry eucalypt forest planned - <30 40 to 80 <126 10 to 25 - <11 (Forest)

burning guidelines

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

Wet scrub 5to 20 - 40 to 80 15t0 25 10to 25 - <21 (Scrub)

Buttongrass moorland with <21 - 40 to 90 <10 10to 25 2t0 10 <11

secure natural boundaries (Moorland)

Buttongrass moorland with <21 - 40 to 90 <20 10 to 25 410 10 <6 (Moorland)

mineral earth boundaries

Buttongrass unbounded <6 - >60 - <10 - -

burning*

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

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

Best case burning windows - <30 40 to 90 <126 10 to 25 Rainfalto 9am FFDI < 11 or
=2mm SFDI < 21 or

MFDI < 6

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

** Curing, and therefore Grassland FDI, hast been captured in the weather observations.

Influence of Weather on a Fuel Reduction Burning Program
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QUMMARY OFASSUMPTIONS ANDMITATIONS

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 analysibeneserenced against the
assumptions and limitations of the modelling.

This work provides the foundation for a more strategic and -effgctive approach to fire
management by representing bushfire risk spatially and temporally across multiple scalethéom
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 assessmand 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 ris
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. énsiderable amount of time is spenh maintaining

the BRAM, but some aredparticularly on private properfydo not necessary provide an accurate
representation of bushfire risk.

Phoenix is a research tool developed by the University of Melbourne (Kelhorstand Derek Chong)

and the Bushfire Goperative Research Centre (Bushfire CRC). Phoenix has been used operationally by
the Tasmania Fire Service, Pagksl Wildlife Service and Forestry Tasmania for incident prediction
and in thisreport for bushfre risk assessmenRhoenixis also used for incident prediction in Victoria,

New South Wales and South Australia, and for bushfire risk assessment in Viotb8awth Australia.

Many of the models, assumptions and settings in BRAM and Phoenix are drasigrously 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 andticial 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 thieeport were based on 99.0 to 99"ercentile 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 assessmenthese areas, shown in red in
Figure 15. Under conditions where a major convection column is established, such as the 2013
ForcettDunalley fire, Phoenix underestites spotting and its effect on firpropagation However

such conditions are unlikely to occur under the modelled weather conditions used imehst,

because FFDIs used in théport did not exceed 50.

Phoenix was used to simulate bushfires burnimg single day, onby-one on a 2.5km systematic grid
across the whole ofasmaniaA finer scale (1km) grid may be necessary for more detailed analysis of
risk in some areagkach ignition was allocated with a single weather profile representing a tygzidal

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 wiiréalion 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 statibigaie8), did not account

for more localised variations in weather patterns, e.g. those driven by elevation or terrain as shown in
Figurel®.
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Figurel5: Maximum FFDI in each weather station area based on the 99.0 to 99.5 percentiteolil® weather
profile constructed for the PHOENIX RapidFire modelling.
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Figurel6. Elevation map, showing weather statiolocations.
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A Human Settlement AreHSA) dataset was created for tieport 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, whishwhy 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, ibig intended to identify higher density
areasof buildings and populations, including seasonal populations like shack communities. A review of
the HSA dataset may residbme name changese existing polygons, anoh some changes to better

define how smaller and more dispersed communities are indudeHSAs.

The priority of thigeport was to model the risk of bushfires impacting on communities. The property
impact metrics used in Phoenix are currently thresHodded and have significant limitations. A shift
to a continuous probability of house B®dunction, 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
Pyrkeand MarsdenSmedley(2005) Vegetation types in TASVEG Kfchener & Harris, 2013)ere
broadly categorised as vegetation that was either treatable or untreatable in relation to fuel reduction
burning, based on the typical sges 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. Wwatliraims to improve

the fire history dataset including burning on council land, privately owned, launthing for silviculture

and other burning that is currently not captureBRAM and Phoenix use different models to calculate
fuel quantity and accumulain 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 condions, 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 fa variety of fire intensities

Data used to estimate burning dssprovided by FT and HCC show a large variability in the cost of
burning. More informationcould be provided from other agencies suchRWS, councils and other
practitioners,andwould provide a better data set on which to estimate the potential cogiwhing.

Summary of Assumptions and Limitations
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RESULTBNDDISCUSSION

QURRENBUSHFIRRSK

Figurel7 shows the location of modelled high intensity fires of >3J000m, with shading indicating

the number of times that thee 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"3®rcentile summertime weatheconditions
modelled in PhoenixXtigurel7 shows a potentially high incidence of high intensity fire south of Hobart

in the Huon Valley extending through to the Chanralge 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 iBdhthwest
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Figurel7: Location of high intensity fire impacts over 3,088V/m under current fuel conditions, modelled in
Phoenix
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MODELLEOMPACTS ONHUMAN SETTLEMENARES UNDER QURRENT MAXIMUM AND
MINIMUM TREATABLEUELLOADS

Information provided byegetation mapping, fire mapping and fuelaecumulation rates were used

in Phoenixto model the potential for bushfires to impact diuman Settlement AreaPredicted fire
intensity and ember density was used to estimate the potential for house lodsinnituman
Settlement Area. 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 thehad 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 allreatable vegetation was set to zerallowing us to map the areas in the state where
fuel reduction burning could potentially reduce bushfire impactdHuman Settlement Area

Areas shown irorangein Figure19 indicate the additional extent oHuman $ttlement Areathat

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 tmmmunities, e.g. along the northern suburban fringe of

| 206 NI Q& 9 IFiguie$aNIhe addigohalBreadrepresenting impacts under maximum fuel
loads is relatively small when compared to impacted cells under current fuel load conditions,
indicating that in many areas fulslads are likely to have accumulated to their maximum potential.

Figurel8:! 0 dzZAKFANB O0dzNYyAy3a y2NIK 2F 1 26FNIQa 9FadsSNy {K2
Stewart.

In Figurel9, areas shown in red are the extentldfiman Settlement Aresthat were impacted by the
modelled bushfires when the fuel age in all treatable vegetation was set to zero. Clusters of these
areas occurredsouth of Hobart, south of Launceston and Deloraine, alongNbgh West Coast,

south of Scottsdale and around Sorell. By measuring impacts under minimum treatable fuel loads, we
can identify Human Settlement Aresathat are vulnerable to bushfire impactsyhere 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, bifire detection and reporting, bushfire response plans, and
effective communication including community education become even more important, as well as
strategicfuel reduction in areas that may carry fire into the untreatable vegetation.

Results and Discussion 51

ISBN:978-0-992597060-9




BUSHFIRE IN TASMAN]|Auly 2014

O Wynyard A
. Burnie
R RN A -
F - e ®
’ ; L . “Fam Ulverstone 4 i >
. =% Devonport. b AN .
y N % s { p
3 T - o T ] (L \
/ » ] - | : L Ve \ G s o
® %, = 8 » L o0 § @ 5
< dw S »
3 pa
4 1 - - )
. ) St
i ) b
e WA b v NS g ¥
B . . : ALaunceston
. ,v = ~
K, k.
7‘Deloralne, - % 4
y sipEne. . |
o Mole Creek Sl - By e o 7R
> \ e g - f 13 PR
. § ¢ i S £
0 10 20 ? * ¥
A .
_—a————) " b 4 a 3
Kilometres \ L s
fpianiey K
5y mn -
arrawah q \ X . S
s o BT  — *
3
7 Qevonpox S Scottsdalf
4 [Ungrstons A ¢ L Y%
f { p AV ) ¢ 3 St elens
savage - SaLauncesion
River Mole ~ % pejorgne 5.
A Crygk P ).;- YA ’
;lulwn .
A ) <
Zeghan § oo X ) Bicheno
A
‘Queenstown
Strahas g
a
ATarraleah , 1 o
pyy 4
Strathgordon,
A
}N\
0 25 50 ¥
Kilometres P, A crfbru
r.
N
T LY = o
Legend pi— 3 ‘
& < > . J—- mt 2
o~ “J - \ W & _
- 5, o \\ ¢ & RO
FMA Boundary ’ A i
. SRR N Rk v W s
B “-, AHobart. *
HSA Impacted Under Minimum
Treatable Fuel Load Scenario o ‘ §
; % 4 3 \
2 » [ PR
L= = i !
~a . = )
HSA Impacted Under Current £ » -~
Fuel Load Scenario (includes bz B S =
red area) "
L ;
HSA Impacted Under Maximum BRLY 2
S W o
Fuel Load Scenario (includes bt res : { = LS
red & green areas) 0 10 200 % b %\ \ \
Kilometres ' - —r .'

Figurel9: Modelled Human Settlement Areampacts under current, maximum and minimum treatable fuel
loads.
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The following pie chartRigure20) 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 conditionshe 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 thstrgints to
burning for examplebudget, time and resources, and the need to manage for multiple objectives
includingbiodiversity and environmental health, amenity and air quality.

West Coast, treatable Central North, untreatable

West Coast, untreatable East Coast, untreatable

Central
North,
treatable

Flinders, untreatable

Tamar, treatable

East Coast,
treatable

Flinders, treatable

Hobart, untreatable

Tamar, untreatable

Hobart, treatable

King Island*, untreatable

Southern, treatable Amng Island*®, treatable

“_Midlands, untreatable

Midlands, treatable

Northeast, untreatable

Southern, untreatable Northeast, treatable

Figure20: Total number of modelledHuman Setiement Areaimpacts in eachFire Management Area
categorised as treatable and untreatable with fuel reduction burning. *Mluman Settlement Areampacts
were measured on King Island.

PREDICTENITIONPOINTIMPACTEINDEROURRENTFUELCONDITIONS

Maps wereprepared to show the ignition points that led to impacts Bluman Settlement Area

Often the ignition occurred a considerable distance away from the locations where the impacts were
measured. These maps provide useful information to determine where feeliction can be
strategically located to treat bushfire risk at potential ignition sources. Fires that start in areas of
reduced fuel are more likely to sediktinguish or take longer to build in size and fire intensity, largely
because the vegetation sizO G dzZNB A& t Saa O2yGAydz2dzazr aft2¢AiAy3

Figure21 shows the ignition points that led to measured impactskuman Settlement Aresa with
shading to indicate how many hectaresldfiman Settlement Areavere 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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Figure21: Ignition points that led to impacts orHuman Settlement Aresunder current fuel conditions.
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FUELREDUCTIOBURNINGSCENARIOS

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 outhiitexistingconstraints The scenarios
that were developed for thiseport 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 accur 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 pribtitynan Settlement
Aress, i.e. places where people live and work, weigentified to represent the location of
communities in the context of the report. The scenarios have not been developed to protect other
values,for examplenatural values, agricultural crops and forestry assets. However, the BRAM has
been used to priorise burning, which does take these values into account.

TREATABLYEGETATION

The West Coast, Midlands and Tamar, followed by Southern, Northeast and East Coast FMAs have the
greatest area available for fuel reduction burnifgigire22). These figures reflect the relatively large
sizes of some of thEMAs, particularly the West Coast.

Central North
5%

West Coast

19% Flinders

King Island
1%

Tamar
17%

Southern
12%

Northeast
12%

Figure22: Distribution of treatable vegetéion across the state, as a proportion of the total Tasmanian land
area.

Figure 23 showsthat 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, anth&ou King Island,
West Coast and Central North have proportionally the least area available for treatment, around a
quarter. BothFigure22 and Figure23 suggest that FMAs with large areas to manage, large areas of
treatable fuels and moréHuman Settlement Aremaare more likely to have larger fuel reduction
burning programs as piof their Fire Protection Plans, for exampMertheast, Midlands, Tamar, West
Coast and East Coast.
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Figure23: Treatable vegetation as a proportion of the total land area of ed€ine Management Area

PUBLIAANDONLYSCENARIOS

The Public Land Only Scenarios compared burning 5% and 2.5% of treatabbalfuels public land
Burn area selection was based &tatewidebushfire riskwith selected burn areas chosen using State
Selection or FMA Selection methodiéaps for each ofhe five yearburning scenarios can be found in
Appendixb.

Approximately 58% of thetate 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 terhlired (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 thaeviigrther 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, respedtely.

There were considerable differences in strategic burn selection when comparing the stateviiad
Selection method. TheState Selection methqdwhich prioritised burning based ddtatewiderisk,
resulted in more burning occurring in the nof#fast and east coast. In comparison tiVIA Selection
method resulted in more burning in the far southwest of the state. Thtate Selection method
resulted in more immediate treatment of areas around greater Hobart, the Channel, the Huon Valley
and the Central hHghlands The FMA Selection methodesulted in more immediate treatment of
bushfire risk in the northwest and northeast of the state, compared toStege Selection methad

Figure24shows 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 werssiderable 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 Bldcs in the Western and Southern FMASs.

Results and Discussion 56

ISBN:978-0-992597060-9




BUSHFIRE IN TASMAN]|Auly 2014

5% State Selection 5% FMA Selection

2.5% State Selection 2.5% FMA Selection

Figure24: 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 ti¢ate Selection métod, 5% using FMA
selection, 2.5% using FMA selection , 2.5% using state selection.

PuBLIC ANPRIVATEANDSCENARIOS

The Publi@andPrivate Land scenarios in comparison were the least restricted in terms of the area that
could be treated with fuel reduatin 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 thaortheast, Central Highlandsentral north and Midlandsusing theState
Selection methodto prioritise burns. In comparison thEMA selection resulted in more burning
occurring in the southwest and northwest. More immediate priority was given to burning in the
southeast,Central Hghlands, northeast anBast Coaatnder theState Selection methqdvhereas the
FMA Selection methoresuted in more immediate priority being given to areas in the northwest, and
the Tamar valley.

Figure25 shows that private land owners would be respits for nearly half of the area treated
under the Private and Public Land scenarios. BWFT would be responsible for around one quarter
each.

Results and Discussion
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Private Private
40% 35%
5% State Selection 5% FMA Selection

Private

Private
44% 42%
2.5% State Selection 2.5% FMA Selection

Private Pﬁvate
49% 47%
1.25% State Selection 1.25% FMA Selection

Figure25: Distribution of treatment area by land tenure under the Public and Rrig Land scenarios.
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HREMANAGEMENZONESCENARIOS

The fire management zone scenarios confined fuel reduction burning to within 6.05km ofleatdn
Settlement Area The development of these scenarios were based on recommendations from the
National Inquiry into Bushfire Managemeftllis, et al., 20049nd research into the effects of fuel on
fire severity(Bradstaek, 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 eagfear. 10% of the StrategleuelManagement 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 oo more than five years, by the fifth year of treatment. Further out, half of the
treatable vegetation would have a fuel age of less thHare years inside the Strategi€uel
Management Zones. The Full Fire Management Zone scenario would require the entatrin
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 Protectiom &ibiin five

years of a fully implemented program. Further out, 5% of the treatable vegetation in the Stratesic
Management Zone would be burn each year, so that 25% of the treatable vegetation would be burnt
by Year 5. Therefore the Half Fire Managem Zone scenario resulted in a much patchier treatment

of fuels within 6.05 km dfluman Settlement Aresa

¢KS . w!aQa | SI(RFI)scoteNdas used doSpyidiitlsdi areas for treatmeBtatewide

BRAM HFI values close to communities were highesbastal, scrub and buttongrass areas in the

sit G1SQa ¢ S-vest, King Rlangd anblElikders 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 inthel I 1 SQa 6Sad FyR y2NIKgSaidd
values in areas of the West Coast FMA resulted in most of the burning occurring in that #esalin

In comparison there was less burning and much later treatmentif tiiel § SQ& &2 dzi KSIF aG = |
the Half Fire Management Zone scenario.

The FMA Selection methoth comparison distributed risk treatment more evenly around Htete.

Because burning was confined to areas close to communities;Ni#e Selection mettwR A Ry Qi f S R
the treatment of large areas of public land in the southwest by Year 5, compared to other scenarios
that used theFMA Selection methad

Given the proximity tdHuman Settlement Aresa over half of the burning occurred in areas managed
as pivate property(Figure26). Around one third of the area fell on land managed by RWH® also
manage fires on Crownand the smallest proportion of area, showrbimwn, was managed by FT.
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Private Private
59% 61%
Full Treatment, State Selection Full Treatment, FMA Selection

Private Private
53% 59%
Half Treatment, State Selection Half Treatment, FMA Selection

Figure26: Distribution of treatment area by land tenure under the Fire Management Zone scenarios.
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STATEWIDEFFECTS GFJELREDUCTIOMBURNING

HUMANSETTLEMENAREAMPACTS

The risk profile for Tasmania is showrigure27. The black line shows how the modelled impacts on
Human Settlement Areschanged from year to year up until 2013. As described in the methodology, it
is expressed as a proportion of the numbef 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 projecteelative risk over the nexive years based on No Fuel Treatment,

and planned burning associated with the fuel reduction scenarios that were developed using
Statewidebushfirerisk to prioritise burning.

Figure27 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.

Statewide Relative Risk Profile Using State Selection Method
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Figure27: Relative riskprofile 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 23, along
with the five yearburning scenarios that were based on traag highest bushfire risk at th&tatewidelevel.

The dotted line shows the number éfuman Settlement Areampacts measured under conditions
where all treatable vegetation types were given a fuel ageewb. 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.dlityea 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 andnireatable vegetation, under weather conditions that were similar to the
modelled weather conditions.
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The coloured lines represent projected relative risk usingStete Selection methgdassuming that

the scenarios were fully implemented in tHave years following 2013. There was no attempt to
estimate area burnt by bushfires in tHfere 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 ofEivs 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 HobaFMAs.

All treatments significantly reducgduman Settlement Areanpacts except for the 2.5% Public Land
Only scenarios, and the Half Fire Management Zone scenario usir§fdtee Selection methodrhe

state relative risk profile dropped at the fastest rate, just over 50% if 5% of treatable fuels were
burnt each year on public and private land, using both the state selectiofri#dSelection methad
Burning 2.5% and 1.25% of treatable vegetation on public and private land each year also reduced
relative risksignificantly to about 60% in year 5 using tB¢ate 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 anBEMA Selection methad TheFMA Selection methodFigure 28)
resulted in a faster decline in relative risk because more treatment occurred in the Southern and
HobartFM4As in the first few years. Under tH&tate Selectiomethod, treatment of high risk areas in

the Southern and HobaRMAs did not occur until years 4 and 5 of full treatment. Halving the program
resulted in high risk areas not being treated within fhes year period, i.e. they would probably have
been treaed around Years 8 to 10 of a longerm program. Furthermore, th&sMA 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 riskigure27 and Figure 28 demonstrate how a strategic burning
program can reduce potential bushfire impacts. Thglarof the curves ifigure28indicate 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 otme.

Statewide Relative Risk Profile Using FMA Selection Method
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Figure28: 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 ZI3, along
with the five yearburning scenarios that were based on treating highest bushfire risk within ekale
Management Area
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IMPACTINGGNITIONPOINTS

Figure29 shows how fuel reduction at ignition points reducdduman Settlement Areampacts after
Year 5 of treatmentThe results from each scenario were quite similar, showing that the greatest
reductions occurred in the SouthefPfMA These maps provide an indication of whestrategic fuel
reduction burning could be located to reduce the potential for potentially high impact bushfires, if a
fire were to start in that area.

300000 350000 400000 450000 500000 550000 600000
X 1 I 1 1 1

{5 Ignition Point Impact T At
: Change from Current to 4

)\4/} 2018 Public & Private Treatment}

- (1.25% State Selection) ~ il

ar
= OX,0 "
\\.. Burnie

Legend

I:l A

HSA Impact Change in
Ha

5300000

° <-1000
° -500 0 -1000
Strathgordon
A
-200t0 -500
° -100 0 -200
-50 10 -100
-2510-50
010-25
0-1025
o
@ 25 2

0 25 50
[ == mm  ce—

Kilometres

27 T T T T T T
® a0 350000 400000 450000 so00 550000 600000

Figure29: Location of ignition points that impacted oihluman Settlement Aras, showing the difference in
impact count between 2013 and Year 5 of the 2.5% Public and Private Land scenario usiStpteeSelection
method.
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EASE O8JUPPRESSION

Two measures were used to quantify ease of suppression: fire intensity and fire sizetdrisgy was
categorised into low and high intensity fire using a threshold of R@n, representing the upper

limit for effective firefighting. Over 306QV/m, firefighting was considered to be less effective and
unsafe. In reality it is difficult to @untify 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 I§idCarthy 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 tmited 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.

Figure30 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 notlagewrith the NFT_1, i.e. entirely
below the line, indicate statistically significant reductions in fire intensity difteryears of treatment
compared to impacts modelled under current fuel loads. Scenarios with error bars that do not overlap
with the NH _5 indicate statistically significant differences compared to impacts if fuels were allowed
to accumulate with no treatment ovdive years. These results shdhat, at the Statewidescale, fire
intensity was significantly lower than the no fuel treatmestenario invirtually all scenariaswWhen
compared to current fuelghe scenarios that burnt the largest areas, tlee Full Fire Management
Zone (FMAC_APZT, STATE_APRublic and Private Langurningg% and 2.5% of treatable fuel
(FMAC_PPT, FMAC_PPH,_STATE_PPT, STATE_PPRTamtFPublic Land Only scenarlurning 5%

of treatable fuels (FMAC_PT, STATE_d®yificantly reduced the amount diigh intensity firein the
landscapeo below 300G&W/m.

Whole State - High Intensity
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NFT_1 NFT_5  FMAC_APZTFMAC_APZT_HF FMAC_PPT FMAC_PPT_HRMAC_PPT_ORT FMAC_PT FMAC_PT_HF STATE_APZETATE_APZT_HETATE_PPTSTATE_PPT_SFATE_PPT_QRTSTATE_PT STATE_PT_HF

Year § Simulation

Figure30: A Statewidecomparison of high intensity fire effects per ignition after Year 5 for each fuel reduction
burning scenarig modelled in PHOENIX RapidFire

The fuel reduction scenarios were also compared against current and no fuel treatment using the
Head Fire IntensityHFI) component of BRAM, which uses different fuel accumulation and fire
behaviour equations to calculate fire intensity for every 16@mid cell in Tasmania based on fuel
types, fuel age, fuel loads and a standard” 9@ercentile weather profile based no weather
observations from the nearest relevant weather statigmsightGlS, 2013)The BRAM results
confirmed a reduction in the occurrence of high intensity fire >3k®W0n, reducing up to 100,000 ha

of area down into the l intensity category within 10km ¢duman Settlement Areg(Figure31).
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Statewide BRAM Profile Using State Selection Method:
Area with Head Fire Intensity greater than 3000 kW/m (within 10km of HSA)
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Figure31: Area (ha) within 10km oHuman Settlement Aresthat exceeded 3,000W/m of maximum BRAM
head fire intensity in Years 1, 8nd 5 of fuel treatment.
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The scenarios had less significant effects on reducing fire size, with significant reductitamsthe

Public and Private Land scenarios burning 5% & dfH&eatable fuels (FMAC_PPT, FMAC_PPT_HF,
STATE_PPT, STATE_PPIinh fifure 33, and the Public Land Only scenario burning 5% of treatable
fuel, using theFMA Selection metho(FMAC_PT)hese results suggest that all of the fuel reduction
burning scenads except for the 2.5% Public Land Only scenario significantly reduced fire behaviour to
more manageable levelwhen compared to no fuel treatmentwWhile fire size did not change as
significantly, the greatest effect was a reduction in fire intensity.
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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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SOUTHERMREMANAGEMENAREA

In the SouthernFMA relative risk remained near the maximum level (100%) for the entire period
between 2003 and 2013. The SouthdfWMAhad the greatest potential foHuman Settlement Area
impacts of all theFM4As, as well as the greatest potential to redudaman SettlemenAreaimpacts
through fuel reduction. In comparison to oth&MAs, Southern FMA still hacbnsiderableHuman
Settlement Areawvhere fuel reduction would be unlikely to reduce potential impacts. The dotted line
in Figure33 shows the theoretical minimum relative risk for the hypothetical scenario of burning all
treatable vegetation inthe SouthernFMA which is 20% of the total number of potential impacts
under maximum fel conditions. However 20% still represents a large amoutdwhan Settlement
Area(1454 200rgrid cells) when compared to most othEM~As, which have much lower densities of
Human Settlement Aredt should be noted the HSA impacted area might be coditiemulatively if
multiple fires impact on the same Human Settlement Area.

There was a considerable difference in the rates of reductioruman Settlement Aredmpact
between the State Selection metho@Figure33) and theFire Management Areaelection method
(Figure 34). Theincreased reduction rates in the Southern FMA conftirat the State Selection
methodusing the BRAM Risk Score was effectively identifying high risk areas for treatment.

Southern Relative Risk Profile Using State Selection Method
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Figure33: Relative risk profile for Southeririre Management Areaising theState Selection methodo reduce
bushfire risk.
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Southern Relative Risk Profile Using FMA Selection Method
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Figure34: Relative risk profile for Southeririre Management Areasing theFire Management Areaelection
method to reduce bushfire risk.

Table5 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 HSwpads. Rre intensity and sizavere significantly reduced in all of the 5% and
2.5% scenariosn Public and Private Lanthe 1.25% scenario using the state selection significantly
reduced fire intensityout not fire size The Full Fire Management Zone se@asignificantly reduced
impacts, but with no significant reductions in fire intensity and fire size.

Tableb. Statistically Significant Reductions in Human Settlement Impacts, Fire Intensity and Fire Size after
Year 5 of Treatmenin the SouthernFire Management Area

Treatment Scenarios Human Settlement Area Fire Fire
Impacts Intensity Size

FMA Full Fire Management Zone (20%%0) X

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

FMA Publi@andPrivate Land (5%) X X X

FMA Publi@andPrivate Land (2.5%) X X X

FMA Publi@andPrivate Land (1.25%) X

FMA Public Land only (5%) X X

FMA Public Land Only (2.5%)

State Full Fire Management Zone (20%%6) X

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

State PubliandPrivate Land (5%) X X X

State Publi@andPrivate Land (2.5%) X X X

State PubliandPrivate Land (1.25%) X X

State Public Land only (5%)
State Public Land Only (2.5%)
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HOBARHREMANAGEMENAREA

&

In the HobartFMA fires in the decadéading up to 2003 resulted in the relative risk profile moving
from around 70 to 90%~{gure35). 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 fewmpacts in Year 2 for a single fire modelled
between Hobart and Kingston, even though no burning occurred in that area.

The HobartFMAhad a very high potential foduman Settlement Are@ampacts under current fuel
conditions, as well as a high potential teduce Human Settlement Areampacts through fuel
reduction (Figure 35 and Figure 36). In comparison to otheFMAs, HobartFMA had considerable
Human Settlement Areampacts where fuel reduction would probably not reduce potential bushfire
impacts, although not as many as in the Southern or Tafivils.

Hobart Relative Risk Profile Using State Selection Method
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Figure35: Relative risk profile for HobarFire Management Areasing theState Selection methodo reduce
bushfire risk.
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Hobart Relative Risk Profile Using FMA Selection Method
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Figure36: Relative risk profile for HobarFire Management Areasing theFire Management Areaelection
method to reduce bushfire risk.

Impacts were reduced significantly under the Full Fire Management Zone and the 5% Public and
Private Land scenado 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, th&MA Selection methodesulted in more reductions téluman SettlemenArea
impacts compared to th&tate Selection methobecause considerably more burning occurred within

the FMAIn Years 1 and High intensity fire behaviour was only reduced significantly by the Full Fire
Management Zone scenario. Fsize was onlgigificantly reduced undethe Full Fire Management

Zone scenario using tHeMA Selection methad
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TAMARHREMANAGEMENAREA

When compared to otheFMAs, Tamar had a very high number of potentialman Settlement Area
impacts under minimum treatable flldoad conditions Kigure 37), second to the SoutherRMA
Tamar also had the lowest potential to reduce bushfire impacts with fuel reduction when compared to
other AMAs like North East, Midlands and Hobart, considering that 48% (68,600 ha) of the vegetation
mapped in the area is considered to be treatalitfegg(re22 and Figure23). This result indicates that a
relatively high proportion ofHuman Settlement Aremare located within the vicinity of either

untreatable vegetation or agricultural land with the potential to carry high intensity fire, compared to
other FM#As.

The Full Fire Management Zone scenario significantly reduced asset jfigaittensity andire size
The Half Fire Management Zone using 8tate Selection methodnd the 5%, 2.5% and 1.25% Public

and Private Land scenarios using #A Selection methoteduced relative risk, but not so far as to
be statistically significant.

Tamar Relative Risk Profile Using State Selection Method
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Figure37: Relative risk profile for TamaFire Management Areasing theState Selection methodo reduce
bushfire risk.
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Tamar Relative Risk Profile Using FMA Selection Method
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Figure38: Relative risk profile for TamaFire Management Areaising theFire Management Areaelection
method to reduce bushfire risk.
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CENTRANORTHHREMANAGEMENAREA

F

In the Central NortFMA the relative risk has reached its maximum potential. Central North only has
around 5,500 ha (21%) of treatable vegetation within the enEBMA (Figure23), much lower than

most otherFMAs. Despite this, there appears to be reasonable potential to rettigman Settlement
Areaimpacts with fuel reduction. The Fulird- Management Zone scenarios and the 5% Public and
Private Land scenario using tis#ate Selection methodesulted in significant reductions iHuman
Settlement Aredmpacts. Furthermore, the remaining Public and Private Land scenarios, the Half Fire
Management Zone scenarios and the 5% Public Land Only scenario usiBtatheselection method
reduced impacts, but to a lesser extgrigure39 andFigure40).

Fire intensity and fire size were significantly reduced in the 5% Public and Rraratescenario using
the State Selection methadUsing 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.

Central North Relative Risk Profile Using State Selection Method
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Figure39: Rdative risk profile for Central NorthHire Management Areaising the state management area
selection method to reduce bushfire risk.
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Central North Relative Risk Profile Using FMA Selection Method
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Figure40: Relative risk profile for Central Nortlrire Management Areasing theFire ManagemehArea
selection method to reduce bushfire risk.
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EASTCOASTHREM ANAGEMENAREA

£

Relative risk is currently at maximum levels in the East Gad#f largely because of the potential for
fires to impact on Orford. ThiSMAhas high potential to reducenipacts 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%g(re4l). The ForcetDunalley fire in 2013 had
very little impact on the relative risk profile for the area, because the modelléli @ centile
weather profile used in the modelling was far legveye resulting in a small number of modelled
impacts, and only on the fringes dfluman Settlement Area In comparison, the conditions
experienced on the 2 of January 2013, were unusually severe and the worst ever recorded for the
area. The analysis wltbhave had to use weather profiles representing the waate scenario,
rather than the 99 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 usingNte Selection methodb

reduce bushfire riskFigure 42). The Full Fire Management Zone scenario poed significant
reductions inHuman Settlement Areanpacts, with the5%,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 Ptiwad_and scenarigsand the 2.5% Public and Private Land
scenario using th&tate Selection methad
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East Coast Relative Risk Profile Using State Selection Method
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Figure4l: Relative risk profile for East CoaBire Management Areasing theState Selection methodo
reduce bushfire risk.

East Coast Relative Risk Profile Using FMA Selection Method
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Figure42: Relative risk profile for East CoaBtre Management Areaising theFire Management Areaelection
method to reduce bushfire risk.
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NORTHEASTHREMANAGEMENAREA

Large areas of the North EaSMAwere burnt over the last 20 years, resulting in a relative risk that
dropped to itslowest levels after the St Marys fire in 2006igure43). The relative risk prdé 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 impactsHaman Settlement Aresaare
predicted to be near their maximum level in 2018. Nodhestill has good potential to redu¢¢éuman
Settlement Areaimpacts with fuel reduction. 45% or 38,000 ha of the vegetation is mapped as
potentially treatable.

North East Relative Risk Profile Using State Selection Method
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Figure43: Relative risk profile for North Eagtire Management Areaising theState Selection methodo
reduce bushfire risk.

Over thefive years of treatment, all scenarios either reduced impacts to lower than predicted under
current fuel conditions oras for the 2.5% Public Land Only and 1.25% Public and Private Land
scenario} resulted in bushfire impacts maintaining or increasing at slower rates than under the No
Fuel Treatment scenarid-igure43, Figure44). The 5% Public and Private Land scenario using the
State Selection methodignificantly redued Human Settlement Areanpacts, fire intensity and fire
size.In contrast, the 5% Public hé Only scenario significantly reduced fire intensity and fire size, but
without a significant reduction ifluman Settlement Areenpacts.Further reductions are summarised

in Table6.
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North East Relative Risk Profile Using FMA Selection Method
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Figure44: Relative risk profile for North Eadtire Management Areaising theFire Management Area
selection method to reduce bushfire risk.

Table6: Statistically Significant Reductits in Human Settlement Impacts, Fire Intensity and Fire Size after
Year 5 of Treatmenin the North EastFire Management Area

Treatment Scenarios HSA Impacts Fire Intensity  Fire Size
FMA Full Fire Management Zone (20%0%) X X
FMA Half Fire ManagemerZone (10%, 5%) X

FMA Publicaand Private Land (5%)
FMA Publicand Private Land (2.5%)
FMA Publicaand Private Land (1.25%)
FMA Public Land only (5%)

FMA Public Land Only (2.5%)

State Full Fire Management Zone (20%6%) X X
StateHalf Fire Management Zone (10%, 5%) X
State Publiand Private Land (5%) X X X

State Publiand Private Land (2.5%)

State Publiand Private Land (1.25%)

State Public Land only (5%) X X
State Public Land Only (2.5%)
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MIDLANDSHREMANAGEMENAREA

The relative risk fothe MidlandsFMAIs currently close to its maximum potential. However there is
good potential to reduce risk using fuel reduction. All fuel reduction scenarios measured considerable
reductions inHuman SettlemenAreaimpacts, with the greatest reductions resulting from all of the
Fire Management Zone and the 5% Public and Private Land scemdgiase45, Figure46). Midlands

is characterised by considerably smaller and more fragmemhtathan Settlement Areathan the

FMAs mentioned previously in this section.

The most effective fuel redtion scenario was the 5% Public and Private Land scenario using the State

Selection method, significantly redag Human Settlement Area impacts, fire intensity and fire size
(Table?).

Midlands Relative Risk Profile Using State Selection Method
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Figure45: Relative risk profile for Midland$-ire Management Areasing theState Selection methodo reduce
bushfire risk.
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