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Executive Summary

This reportchallenge the misconceptiorthat there is litle evidence that prescribed fuel
reduction burning is an edttive bushfire management toiblalso examines the potential
for improving Victorian bushfire outcomes & substantially expanded program of
prescribed burningvas to be implemented

A review of Victorian and Western Australidand managemeritterature identified a
range of information which details the benefits of fuel reduction burning. This includes
0 27 casestudieswhere prescribeturninghas improvedyushfire outcomes
o scientific research into therelationship between forest fuel loads and fire
behaviour including retrospective scenario moldieg under hypothetical fuel
management regimes;
0 buskHire severity analysis under difieg fuel loads and
o0 analyss of past wildfire and peeribed burning statisticen WA

Although it was noteviewed for this reporthere is a likelihood that similar information
resides amongst the NSW, Tasmanian, SA, and southern Queensland land management
literature.

Most of the @ovementionedinformation has been preparetly land management
agencies and remains 6un p updonestha préscrifed n t he
burning haveused this to justifyeither ignoring it or dismssing its significance
Neverthelessit provides compelling evideacthat extensivefuel reduction burnings a

critically important bushfire management tool.

Fire researclers agreethat reduced fuel loads areighly effective in limiting bushfire
behaviour and spread wunder fireedaygndgearghdond
There are varying viewabout the repectiveinfluence of fuel loads and prevailing
weather on the behawoof bushfires burninggn der o6extremed condi ti on

As an estimated 95% of Victorian bushfire burns urldss tha 6 e x t rcanditiorns
when fuel loads are a significadieterminant of fire behaviouprescribed burningcan

play an important role in reducing the bushfire threat by enabling the vast majority of
fires to be quicklyand safelycontrolled. This isllustrated by themore propotionally
extensive prescribed burning program in the forestsanith west WA wth has been
integral to the regiog s -yé&alavoidance ofthe sort of megafires that have afflicted
Victoria three times in the past seven years.

The WA experience shows ttha be most effective, prescribed burning programs must be
sufficiently extensive that substantial portion of the forest msaintainedin a low fuel
state. Victoriawould need to substantiallincreaseits current prescribed burning
programif it is to attain a similar level of protectioand significantlyimproveon recent
bushfire outcomes.
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Background

The practice of fuel reduction burning in Australian forestgolassedemotions and opinions
within the communitior decades

In the aftermath foVictorisdd 8 Bl ack Saturdayoé bushfires in Febru
the merits of fuel reduction burning has reached new hRiggstedlyit is by a largenargin, the

most discussed topic in public submissions made to the ongoing Vistmidines Royal

Commission.

In broad terms, community attitudes to forest fuel reduction burning can be grouped into three
categories:

U Strong support & including support for increag the area burnt each year as part of a
professionally conducted pragra

0 Conditional support d subject tasmall, targetedurn area with a lengthy time between
burnsand increased research into its environmental impacts.

U Opposition 0 based on a viewhat prescribed burning @wvironmentally destructive,
unnecessary, aneffective.

It is significant thatupportfor fuel reduction burning strongest amongsiose who work within

or who have lived in close proximity to forests for many aqedingve a practical appreciation of
thelink between fuel level and ftreeat This includes bushfire scientists, and forest and farm land
managers.

Conversely, enthusiasm for fuel reduction burning is lwesgst those wHive in places where
there is little or no bushfire thredthis includes those actively working for wppsrting
environmental groupsVhile somewithin thisdemographiaretotally opposed to fuel reduction
burning, the formal positionl@pted byA u s t rmadt pramient environmentdGOs is one of
@onditional suppddtor limited burningHowever, ltey havealmost alwayaivocaedthis position
alongsideyualifying statements deridihg effectiveness of the practice dmistfire management
tool.!

While suchquestioning of théenefitof fuel reduction burningas been around since the -mid
1980sit has ben resurrected imecentpublic discussion abothie bushfirethreatsinced Bl a ¢ k
Sat urlnvaigbly, those who dismiss prescribed bummatgnally deride it for not preventing
bushfires, and then claim that

U there is little or no documedtevidence that is an effective bushfire management tool;
andthat

0 it camot significantly improve outcomes under extreme conditions such as those
experienced on 6Bl ack Saturday?d

This paper examintiee veracity aheseassertionby drawingn theavailable body afocumented
evidence foa variety of forest typassouthern Australia

! planned burns and clearing will not stop catastrophic fire events: report, September 10" 2009. Media Release by the
Victorian National Parks Association to launch a report jointly commissioned by the VNPA, The Wilderness Society,
and the Australian Cons eVictodan Febroary @08 Rirdsai t Al Report an tiving Ihflaeticesd
and Land Tenure Affectedd6, by Chri s Tayl or.
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Fire in the southern Australian landscape

Fire has been feature of the Australian landscépetens of thousands of years. It is generally
accepted that Aborigin burni ng ( omas itGsf oftan eefetrad gokogethdr avithmi n g
lightningi gni t ed 0 n arteant thatmdst Australinecosysterss have evolved in an
environment subject to regular or periodic fire. Indeed, many elements cé thepar to have
developed a dependemwcyfire fortheirlong ternrenewaband surviva

Prior to European settlemefrequent and extensinatural fires and Aboriginalirning created a
mosaic offrequently burned areas carnyliggt fuels that lifted the intensitgnd spreadf fire
even under severe weather conditions

Since European settlement began more than 200 years ago, vast changes have been visited upon the
southerrmAustralian landscape. These indlde

U loss of Aboriginal influenceea land management

U thereplacement diugeswathes oforests and otheregetation witfiarmed pastures and
crops; and

U thereplacement of the Aboriginal culture of nomadic wanderintdhevittiestercultureof
land ownershigpermanent settlemeiind inBtutionalised land management

These changes have had a profound influerfoeestfire d how it is regardedndthe need for it
to bemanaged. With millions of people now living in permanent dwkltagslin andaround
forests where there wereyiously few or none, fire can no longer be left to sagevit course as it
did prior to European settlement.

Sq while there imow a societamperativeo quickly extinguish all potentially damaigirestfires,

this activelyexclu@sthe natural agncy of renewal and survival the remainingnative vegetation
(mostly on public landggnd,not withstanding that there will always be summer fires that cannot be
quickly extinguishedt allows forest fuels to accumulate to levelsiriegitablydrives intense
summer conflagratioirslarge tracts of loagnburnt forest

Accordingly over timéhe threat ofire to Australiamommunitieand ecosysterhas progressively
increased as a consequentileeothickening of formerly open foresith regrovth encouraged by a
lack of regular fir@lus the associated accumulation of flammable fuels

Prescribed burning aims to redress this thredglitperatly re-introdudng fire under mild weather
conditions atooler times of the yearhen it can be moeasily controlled his mimics the natural
process of burningequired to maintaifor restore)environmental integrityt alsoreducs the
potential intensity of unplanned summer bushdiydsessening the quantity of fuel available to be
burnt, therebymproving theprotecton of human life and property in adjacent farming lands and
settlements.

2 Burning Bush i A Fire History of Australia, by Stephen J. Pyne, Henry Holt and Co (1991), Chapter 6, pp. 85-104.

3 Bushfires in Australia, by R.H. Luke and A.G. McArthur, CSIRO Division of Forest Research (1978), Chapters 1 and 2,
pp. 1-22
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A Dbrief history of fuel reduction burning in Victoria

Since the earliest days of European settlement in thie eady800s uncontrolled forest fire has
beenfeaed for its destructivepotential. However, early pastoralists also apprefiiatesd a
management tool that could help clear the land and promote favgraaiplgfor their stock.
Indiscriminate burning of pastoral lands and adjacent fbeestsiea problem that extended
beyond the ratification of ti@rests Aict 1907.

With the establishment of the Forests Commission in @@ efforts were made to exclude fire
from publicly reservefbrests and educate the public in its safe uadjacent lands, but with only
moderate success.

As early as 192¥/jctorian foresterarerewarring that fire wouldalways$e a major threat and was
indeed 0a tr age dMNeventelesssmallgadvances vieee popireg nnmiade to fire
management, bthiese were focused on improving the capability to locate fires (including from the
air) and develop effective fiighting tacticsising the best available technology of thettime

Around this time, there wexo schools of thougihegardinghe use ofire as a forest management

tool. Most fielebased forestry persontmdlievedt h a t regularly wusing fire t
floor and maintain a light fuel load was the key to controlling bushfires. However, this was heresy to

the academadlytrainel professional foreste® particularly those with European trainargl

experiencé who believed that bushfires would largely vanisen thetangled wilderness was

converted t@norganised, tended forést.

The result of this confusion was that somaibg was done but not in accord with simgtegic

plan or eganised approach. Thigeffectual strateggyont i nued unt i | 1939, wher
Fridayd confl agrations burnt over 1.5 million h
and kiling 71 people.

The subsequertretton Royal Commission placed the blame fee firessquarely on the human
mismanagement of deliberately lisfiespecially those dit the most inopportune times. Judge
Stretton recognised the absurdity of clémaisfire could ever be excluded frgm c t forestsa 6 s

and saw the sense in using fire against itself. He concluded that the problem was not controlled
burning itself, but poorly done controlled burfing.

The Forests Autas subsequently revised amengthened thereligcreamg the powers of the
Forests Commission in regard to fire protecti®ut, it was not until aftaVWIl, under a new
generation of foresters, that there was real reform.

Noted fire historian Steph&yne credits the 1952 fire emergency in the NSW Snowy Mountains
as the catalyst for forestnythorities in eastern Austradidirmly adoppreventativeontrolledfuel
reductionburningd rather thanemergencypushfire suppressiahas the basis for protecting its
forests and idland® So began the modern era of prescribed burning whshooted in a
sensible recognition and acceptance of:

0t the adaptation to fire of the country®ds indi.

The Dynamic Forest: A history of forestry and forest industries in Victoria, by FR. Moulds, Lyndoch Publications (1991).
The Still-Burning Bush, by Stephen Pyne, Scribe Publications (2006), pp.54-56

The Still-Burning Bush, by Stephen Pyne, Scribe Publications (2006), p.57

The Dynamic Forest: A history of forestry and forest industries in Victoria, by FR. Moulds, Lyndoch Publications (1991).
8 The Still-Burning Bush, by Stephen Pyne, Scribe Publications (2006), p.58

~N o g b
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U the long tradition of Aboriginal burning;
U the ongoing use of burninin other rural land uses; and

U an admittance that Australia coutd afford a paramilitary campaign against fire such as
was then emerging in North Amefica.

In Western Australia smilar path was trodden aftelecades of serious fires culminatethen
bushfire disaster of 1861 which led tothe subsequent adoption of fire management policies
incorporating broadacre prescribed burning to reduce forest Aselmitegrated bushfire
management programs were adopted around the cdbetidevelopmentand useof aerial
incendiariesvas by the midl960s,enabling large areas to be lit quickly and inexpensively when
conditions were right.

In Victoria ty the earlyl®80s prescribed fuel reduction burningd become a findiypned core
activityof the ¢ a tfoeesters what that time weresponsile for the management of nearly all of

the public forest€nce then, the annual area burnt for fuel reductiosidgr@gcantlydeclined due

to a variety of political, social and demographic fatkusing the prolonged drought of the past
decade, thideclinehas coincided with a dramatic increase in the area burnt by hot summer wildfires
(seeFigure 1).

TheVi ct or i an IGquiwyentortha @32 Vicwrian Bushfaeknowledged this decline,
paticularly during the 1990s, but wouletherdo no m
a reduction in resources available for the delivery of burn programs (fao stefmplentzersdaration

budget) and/or a strategic divesioincesrto other activities deemed to be Hiore important

Figure 1: Fire in Victorian public forests during the modern era of prescribed burning

—— Prescribed Burn —— Wildfire

400000

350000
300000
250000 /\ /
200000 /\// \\ //
150000 Y \/\Z
100000

50000 /

0

Average hectares per year

1950-54 1955-59 1960-64 1965-69 1970-74 1975-79 1980-84 1985-89 1990-94 1995-99 2000-04 2005-09

Five-year periods

Notes
Plotted lines are based on the approximate average area burnt peitlyieaeach of the specified fivgear periods.
The data of areas burnt by wildfire and prescribed burn are approximations derived from Figures 1 (p.6) andf2hg.7)
Submission by Dr Kevin Tolhurst, School of Forest and Ecosystem Science, UnigEliibourne to the Inquiry into the Impact
of Public Land Management Practices on Bushfires in Victoria, conducted by the Victorian Parliamentary Environment dnd Natura
Resources Committee (May'28007). More recerdata dtained from DSE Annual Repert

% The Still-Burning Bush, by Stephen Pyne, Scribe Publications (2006), p.58

10 |nstitute of Foresters of Australia - Submission to the 2009 Victorian Bushfires Royal Commission, May 2009, pp. 7-12.
It can be accessed at www.forestry.org.au > Submissions

llReport of the Inquiry into the 2002-03 Victorian Bushfires, chaired by Bruce Esplin, Emergency Services Commissioner,
Department of Premier and Cabinet, Victorian Government (October 2003), p.96 s.10.36.
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Studying the effectiveness of prescribedire and the notion of what
constitutesacceptableevidence

Anyone who has foughh AustraliarbusHire knowsthat low intensity fires burning in light fuels
arefar easier and safer to control than firggilbg in heavy fuel accumulations.

However, while the principle of fuel reduction burning as a bushfire management tool is well
established scientifically quantifying and formally documenting its effectiveness has been
problematié2 This is due to an ray of interrelated variables which both determine the
effectiveness of fuel reduction burnyegpresent difficulties for controlled experimental {&elky

p.7)t3 Accordingly, there is a relative paucity of academic papers on this topic.

In the publicdi scussi on about fire managemwmrdack f ol | owi
enthusiasm for, @reopposed to fuel reduction burnihgve seized on thisoblemto claim that

there is little evidence that it improves the suppression of bushfiresaut¢beies. This viewas

articulated in recent statements femveramainstream environmental NGOs:

i OEnvironmental groups want to see the science that supports the current fuel reduction program, ir
scientific justification -batleb hazarde duct i on bur ns éé. Environmer
concerned about the lack of impact assessment of these programs on biodiversity, particularly ¢
uncertain benefits to rofdldeiidernashtety'e xt ent, freq

0 Referring to Victoriads c urdomdeet, thacumentdargetbfu e | r
130,000 hectares per year, so far as we know, is also not derived from any &lehil scientific analysis
Ingamells, Victorian National Parlsséciatiot?

U oln particular, the suggestion that having had more fuel reduction burning over larger areas more f
during the drought of the last decade in Victoria would have graudritgdeitiensidinethat doing
even more of it éntiasin the hotter, drier climate we are havingtibteked up by the best
available scizddendrew Campbell, quoted by the Australian Conservation Foutidation

The veracity of these views depends lampelyis perceived to beceptable &lence. Ithe criteria

is limited only to independent, pemriewed papers prepared by university academics and published
in prestigious scientific journals, tiieere may be merit in claims that the benefits of prescribe
burning areas yet uproven.(Converselyit should be acknowledged thia¢re is no published
research showing that prescribed burning has no impact on bushfire intensity.or spread

However reliance orsuch a purely acaderdifinition ofwhat constitutes acceptablédence is
narow-minded anddangerouslt effectively dismisses decadesirgiublishedn-house applied

research and documented case studies by government scientists working for Australian forest and fire
agencies (including the CSIRO), and unfairly denigratesgiityitteapplied research and case

studies aracceptd asevidencgit becomes clear thtiere is a considerable body of knowledge

within land management agenciehich shows thatprescribed burninglays a critical role in

12 Report of the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria, Chapter 2:
Prescribed burning in Victoria i The effectiveness of fuel reduction burning (p. 81), Victorian Parliamentary
Environment and Natural Resources Committee (June 2008)

13Quantifying the effectiveness of fuel management in modifying wildfire behaviour, by WL. McCaw, JS. Gould, and NP.
Cheney, presented at the International Bushfire Research Conference, Adelaide Convention Centre, September 2008.

14 A Bushfire Action Plan which protects people, property and nature i The Wilderness Society website:
http://www.wilderness.org.au/articles/bushfire-action-plan

15 Rethink fuel reduction burns, by Phil Ingamells, The Weekly Times, August 26" 2009

18 ACF submission to the Victorian Bushfires Royal Commission (May 2009). Can be accessed at the ACF website:
www.acfonline.org.au/
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mitigating bushfirextent ad damag# Furthermore, this evidence supports the observations of
every experienced fiighter.

Having developed and honed the practice of prescribed burning, it has been entirely logical for
Australian forest agencies to take the lead in investigatidgcumenting the science, particularly
given their responsibility as custodians of the public lands on which damaging bushfires occur.
Conversely, the very nature of fire and where and when it bastraditionally presented
difficulties for univeity-based academic study.

This situationhas changetb some extenin recent years with the creation of the Bushfire
Cooperative Research Centre (Bushfire CRC) didbsteing and coordinatlg research
partnerships between universities and respogaiérnment agencies. This shoegdltin more
academic papers about fire being added to the publicaeedithels

Not withstanding the lack of pure academic papersevidence for prescribed burning as an

effective bushfire management toad ben garnered over a lengthy period and comes in a variety

of forms.Someo f Australiads | eading fire researchers r
range of information wasecessaryo quantify the effectiveness of fuel management programs,

including fuel reduction burnisg.

They categorised this available information into four forms:

U Empirical scientific study of the relationship between fuel characteristics and fire
behaviourand associatedenario modelling

U Case studiesillustrating theeffects of different fuel conditions on bushfire behaviour,
environmental values, and suppression difficulty.

U Landscapescale remote sensingmonitoring the varying severity of bushfires on
vegetation in areas subject to recent and older prescribed laneatitat have beelong
unburnt.

U Statistical trendsand analysis

Thevalue ofsuch a comprehensiaralysisiccords witlthe EsplinReport of the Inquiry into the 2002
03 Victorian Bushfisich noted that there is currentlyona ainequivocatl ammediate choice of an
appropriate measyopiéortifyingjhe effectiveness of prescrildd burning

As shall be shown in the following pagies sum of the various forms of available information
suggests that there is considerably more underpinidegce of the benefit of prescribed burning
than most of its critics are awarermtare to admit

1 Report of the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria, Chapter 2:
Prescribed burning in Victoria i The effectiveness of fuel reduction burning (p. 79), Victorian Parliamentary
Environment and Natural Resources Committee (June 2008)

18 Bushfire CRC website: www.bushfirecrc.com/

19Quantifying the effectiveness of fuel management in modifying wildfire behaviour, by WL. McCaw, JS. Gould, and NP.
Cheney, presented at the International Bushfire Research Conference, Adelaide Convention Centre, September 2008.

0 Report of the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria, Chapter 2:
Prescribed burning in Victoria i The effectiveness of fuel reduction burning (p. 83), Victorian Parliamentary
Environment and Natural Resources Committee (June 2008)
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Brief review of supporting evidence for fuel reduction burning as a
bushfire management tool

The followingreviewof existing Australianesearch findgs and case studies is by no means
exhaustive. However it clearly demonstrates that fuel reduction burning plays a key role in bushfire
mitigationandthat this views supported bfar more than justasuabbservations and anecdotes.

Empirical scientific study of the relationship betweenfuel conditions and fire behaviaur,
including scenario modelling

Au st r alconpilensivecientific study of forest fire behavi@s known as Project Vedta

was acollaborative research projestdertaken bythe CSIRO in partnership with the WA
Department of Environment and Conservation, sigmportfrommo st o f othertandr al i ad s
management and emergency seraigewies.

Project Vesthegan in 199and ended with the release of a final report in22aG87indings are

based on data generated flmhting and monitoringver 100 experimentaksin eucalypt forests

in south westerlVA during the summers of 1998, 1999 and 2001. These fires were lit in 4 hectare
plots under dry summer conditions ofde@te to high forest fire danger. Sehexperimentalurn

plots were located at two sites with difaunderstorey fuels ranging in age from 2 to 22 years.

The ley findings oProject Vestaith regard to theffectiveness of prescribed burniveye tha

0 Hazard reduction by prescribed burning will reduce the rate of spread, flame height and
intensity of gsubsequehbushfireandits potental for spotting, by changing the structure of
the fuel bed and reducing the total fuel load.

U The persistence dfis effect will be determined by the rate of change in fuel characteristics
over time, but a measurable benefit may last for up to 2ib peane forest types

0 Stimulation of understorey shrub regeneration after burning will not increase the rate of spre
of a fire until such time as a significant-sedace fuel layer accumulates.

0 Younger fuels produce fewer firebrands {lying pieces of burning bark) because fire
intensities are low and less bark is consumed than in older fuel types.

Project Vem researchers have since acknowledgedihhbeent difficulties ofmeasuringthe
relationship between fire behaviour and fuel hariisg wildfiresThese includancertainty about
actualprefire fuel loadsabsence of accurate recordprefiouswildfire and itdntensityln areas
previouslyburnt byprescribedire, the date of the burn is usually known but thewsuallyno

record of theextent to which the prescribed bhas actually reduced fuels acrosstithaed area,

or the subsequent raté fuel accumulation in the interval between the prescribed burn and the
bushfire.Also, accurate measurementg@vailingclimatic conditionsluring bushfires amarely
obtained. Thikas madaccurate determinationstioérate offire spreadn relaion to fuel quantity
extremely difficuk?

Despite its imperfections, empirical study of fuel dynamics and fire usehasienabledthe
creation of predictive modditzat have beerpplied retrospectively to past major fire events to
examine likelgutcomes under various fuel management regitnessxamples are examined:

2 Project Vesta i Fire in Dry Eucalypt Forest: Fuel Structure, Fuel Dynamics, and Fire Behaviour, by Jim Gould (Ensis
Bushfire Research), Lachie McCaw (WA Department of Environment and Conservation), Phil Cheney, Peter Ellis, lan
Knight, and Andrew Sullivan (October 2007) 218 pp.. Can be accessed from the CSIRO website:
www.csiro.au/resources/VestaTechReport.html

22Quantifying the effectiveness of fuel management in modifying wildfire behaviour, by WL. McCaw, JS. Gould, and NP.
Cheney, presented at the International Bushfire Research Conference, Adelaide Convention Centre, September 2008.
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Deans Marsh fire (1983)

Tolhurst (2007hasbriefly summarised the restrospective applicatibis @ushfire CR@inded
PHOENIX fire characterisation model to the Deans Marshvfirdn burnt through the eastern
Ot way Ranges o0 nFebiuarg hO83Waisdfire altemadtalypint more than40,000
hectares of forest, destroyed 780 structures and took thi&e lives

Prior to@sh Wednesdayess than 1% of the eastern Otway fehest been burnt in the 44 years
since the 1939 06Black Fridayo fires, so the
on an area almost entirklydened with heavyprefire fuel accumulation.

The PHOENIX model simulatghe path of thdire burningunderthe same weather conditions but
usingthree other fuel management regimes as follows:

U Forests fuel reduced on ayEar burning cygliee. 10% of their areapsescribedburnt per
annum Under this scenario, theodelling suggests thihe Deans Marslfire would have
beenonly about 50% as extensive, with the forests burning at a significantlgnidwer
patchyintensity, thereby inflicting far less environmental damage.

U Forests fuel reduced on ay&ar burning cyclee. 5% of theirr@a is burnt per annum
Under this scenario, the extent of Breans Marsfire wouldhavebesnreducedy about
33%0 with significantly less severely burnt areas.

U Forests fuel reduced on ay&ar burning cyclee. 2.5% of their area is burnt per annum
Under this scenario, the extent of Bleans Marsfire wouldhave been reduced &lyout
20% with significantly more of the affected area burnt at low intensity by patchy fire
compared to what actually occufped

This simulation clearly demonstldte benefits of regular fuel reductimmning even on a lengthy
cycle, compared with the spectre of long unburnt forests with heavy fuel accumulations.

MundarineKarragullen fire (2005)

A similarretrospectivanalysisvasundertaken by Cheneg the MundringKarragullen fire which
burntnearly 30,000 haf forestnearPerth in January 2005 (s&so thecase study.12). Ths fire

was prevented f r oeaasteesubuss largely byFhe présénbesof lawduelsfrom
recent fuel reduction tming which transformed an unmanageable headfire to a controllable
intensity

Using fire spread equations develahgthgProject Vesta, Cheney was able to reconstruct the path
of the fireunderan alternatecenario wherthe forest fuels had been leftournt for 20 years. He
found that undethe weather conditions that prevail@dthe timethe fire would have been
uncontrollable and predicted that it would have bigeginto theresidentiasuburbs of Roleystone
and Gosnells wita likelihood ofeveeimpacts on human life and propé¢ty.

2 Dr Kevin Tolhurst, School of Forest and Ecosystem Science, University of Melbourne, May 25™ 2007 - Submission to
the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria conducted by the Victorian
Parliamentary Environment and Natural Resources Committee. Submissions can be accessed at:
www.parliament.vic.gov.au/enrc/inquiries/bushfires/default.htm

2 Burning Bush i A Fire History of Australia, by Stephen J. Pyne, Henry Holt and Co (1991), Epilogue, pp. 410-419.

% pr Kevin Tolhurst, School of Forest and Ecosystem Science, University of Melbourne, May 25" 2007 - Submission to
the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria conducted by the Victorian
Parliamentary Environment and Natural Resources Committee, pp. 11-13. Submissions can be accessed at:
www.parliament.vic.gov.au/enrc/inquiries/bushfires/default.htm

Zprescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435



http://www.parliament.vic.gov.au/enrc/inquiries/bushfires/default.htm
http://www.parliament.vic.gov.au/enrc/inquiries/bushfires/default.htm

Victorian Lands Alliance The effectiveness of fuel reduction burning in bushfire management

This analysis again demonstrates the effectiveness of fuel reductionrbuedunging bushfire
intensity and making them more controllable, particularly where regular burning is undertaken over
areas of dficient size to constitute a genuine barrier to running headfires.

Casestudies

Opponents of fuel reduction burning have teridedismisscase studief®r being observational

rather than scientifitloweveryeterarWA forestfire managerRick Sneeuagt, believes dh the
difficulties associated with empirical scientific studyhbaghterdthe importance of case studies

in developing an understanding of fire behavior under different fuel types and ages mhespite the
beingdescriptive and ladlgregication2’

Victorian case studies
Therearedocumented case studies of past forest fires in VWelociadeal specifically with the role
of past prescribed burning in assisting bushfire suppr&ssieral are summarised below

Tensignificant Victoan fires (1978 83%s8

Rawson et al (1985) examined ten significant Victorian bushfires which occurred féo88.1978
Their papemwas preparednmediatelyafter a decadef the most extensiverescribed burning
recordedhus farwhen the annual fuel reédcarea averaged almost 100,000 hettarethan the
current burn targePresumablythe influenceof this burningon bushfire mitigation would have
been more apparent than now.

Theydocumerrd five cases (Lorpnglesea, 1983; Mt Macedon, 1983; Kta®80; Barkstead,

1980; and Dimboola, 1980) where private assets directly threatened by bushfire were saved when
fire-fighting was assisted by the presence of fuel reduced areas. In some of these cases, fuel reduced
areas had stopped bushfire spreaitl whother instances it reduced fire intensity to an extent that
allowed firefighters to undertake effective asset protection work. These benefits occurred despite
these fires being uncontrollable in adjacent areas carrying heavier fuel loads.

Rawson eal (1985plsonominate the interrelatedfactors which determine tefectiveness of a
previouslyuelreduced area in mitigating a subsequent bubhdia¢ These include:

U thenatureof thefuel redution treatment in terms of:
0 the proportion of théreatedareahat has actualburnt and
o the degreto whichit reduceduel quantities and other hazardous fuel properties
the sizeand distributiorof fuel reduced areas

the time since they were fuel reduced (and therefore the extent to whichl s fu
accumulated); amttimately

U the intensity and size of the approaching bushfire.

They alsaoted that compared to instance$ private asset protectiahhas beemoredifficult to
guantify the impact aéxtensiveuel reduction treatmenis bushfire mitigationHowever they

27 prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435

28 Effectiveness of fuel reduction burning (10 Case Studies), by R. Rawson, P. Billing, and B. Rees, Department of
Conservation Forests and Lands, Research Report No. 25 (October 1985). Can be accessed from the Department of
Sustainability & Environment website: www.dse.vic.gov.au >Fire and other emergencies>Publications and Research>
Fire research reports
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noted several instances whextensive fuel reduced arnglayedan important role in mitigating the
spread omultiplefiresin remotecountry

One examplecitedwaswhen more than 60 fires waimultaneouslignitedby lightningn rugged
country in the Eastern Highlandaring January 197&xtensiveareas offuel reducedorest
minimised the spread of many of these remote fires duritengtiey periodbefore suppression
forces could reach them.

Extensiveuel raluced areas also assisted the control of fires burningmoderatéto dighbfire
dangerconditionsear Cann River in 1982/88;

U redudng fire intensity and spread a level thatalloned direct control work to be
undertaken close to the fire edyel

U creainglow fuel zonewherecontrol linedor backburningcould be safely constructed
They alsoacknowledgedeverainstancegat Mt DisappointmenandMt Elizabethin 1982) where
extensivéud reduced areas haddno substantial impagoh bushfire mitigatiomnd speculatehat
thiswas related to an unsatisfactory level ofregriction achieved in the first instance.

Four fires investern Victoria (1990919

Grant and Wouters (1993yamined the effects of fuel reduction burns on ieshfibredgnitedin
the Little Desert and Grampians area of western Vidtwiiey the 1990/91 fire season.

They noted that fuel reduction burns conducted from several monthsyéar8 earlier had
prevented each dhesefires from attaininga much lager size, thereby saving considerable
suppression resources and, in one case, avoiding damage to privateAtsopartihree of the

studied bushfires were burning on a day when there were 17 going fires, the fuel reduction burns
provided a considerabistrategic benefit by freeimy suppression resourcesich could be

diverted taother, more dangerous fires.

Ther paperalsonoted that:

U the successful containment of each of the four sthds#ires showed that, for at least
two years, a fuel rediscarea in heath and heathy woodland can be effective in restricting
fire spread under a Fire Danger Index (FDI) of up toe40dryhighd; and that

U a fuel reduction burim Brown Stringybarle(baxteyiwoodland can reduce bark hazard for
up to 10 gars thereby reducing spotting potemifath greatly assists bushfire suppression.

Bemm River fire(ctober198830

Buckley (199@xamind a5,700 hectateustirei n East Gi ppsl and which burn
6extremed fir ee FEDhupdgoe82 with oneaduretl ratesnas fire( spread of up to 4

km/hr) in mixed eucalypt forest with an aerated, highly flammable shiudmthyetotal fine fuel

load of ~ 20 tonnes per hectare.

The effect of fuel reduction burning on the suppression of four wildfires in western Victoria, by S.R. Grant and M.A.
Wouters, Department of Conservation and Natural Resources, Research Report No. 41 (December 1993). Can be
accessed from the Department of Sustainability & Environment website: www.dse.vic.gov.au >Fire and other
emergencies>Publications and Research> Fire research reports
Fire behaviour and fuel reduction burning i Bemm River wildfire, October 1988, by A. Buckley, Department of
Conservation & Environment, Research Report No. 28 (September 1990). Can be accessed from the Department of
Sustainability & Environment website: www.dse.vic.gov.au >Fire and other emergencies>Publications and Research>
Fire research reports
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Severalfuel reduced areas were impacted byl888 Bemm fRer bushfire.This enabledthe
following conclusions to be drawn:

0O Dramatic protection of forest was achieved u
which had been prescribed burnt-anda-half years earlier.

U Similar protection was achievedeund 6 hi ghd fire danger conditio
prescribed burnt 6 months and tmrada-half years earlier.

i A measurable protective effect was still apparent in areas which had been prescribed burnt
seven years earltgmpared to areas which le&n unburnt for long periods

0O To provide a protective benefit, fuel reduct
forests need tachievenore than 50%overagef treated areas.

B u ¢ k toeclufioss wereached bgomparinglocumentedire higory against the level of crown
scorch mapped in the aftermath of the bushfire.

Western Australian case studies

There have been numerous WA examples where the fuel reduction program has assisted in the
control of major bushfiresThis haspreventedor minimisedimpactsto lives, properties and
environmental values.

Nine WA fires (1890 84)31

Underwood et al (1985) documented nine case studies of fires in south west WA during the period
from 1969 to 1984. These fivasied in size from 40 to 8,000 heet and were selected for detailed
analysidased on providing a representative sample of forest and fuel types, fire bahdviour
damage potential. The control of all fires had been advantaged by the prasemeevhich had

been prescribed burntthin the previous six years.

The paper concluded that in each case these fires would have had serious social and economic
consequences in the absence of extensive fuel reduced areas.

It also noted that an extensive program of fuel reduction is neegéthig its benefit in bushfire

mitigation. In the forests of south west WAuggestedn eightyear rotational program to ensure

that at any time, 50% of the forest fuels are four years old or ydingevould provide an
excellent aitb bushfires u ppr essi on under o6difficultd conditio

Cyclone Alby fires (1978)

A celebrated example of the effectiveness of fuel reduction burning occurred in 1978 when 92 fires
burred out-of-control in south west WAThese fires wegssociated with the passaf€yclone

Alby andwere pushed by winds of up to 130 km/hr with rates of spread of up to 8 km/hr being
recorded with extensive spotting.

Although more than 54,000 hectares was eventually burnt, only 7,000 hectares of Btistavas
Forest due to low &l levels maintained by earlier prescribed burning. The fire intensity and rate of
spread was so reduced in these forests that suppression resources were able-up ber freed
deployment to othenore threateneareas.

31The contribution of prescribed burning to forest fire control in WA: Case Studies, by R.J. Underwood, R.J. Sneeuwjagt,
and H.G. Styles (1985). In: Fire Ecology and Management of Western Australian Ecosystems, WA Institute of
Technology, Environmental Studies Group Report No. 14 of Symposium Proceedings, Perth, WA (May 1985)

3%prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435
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Mt Cooke fired January 2063

This 18,000 hectaf@e was ignited by lightning in a forested Conservation Park where fire had been

excluded for 17 yeat$nder severe weather conditions (maximum tempeda&étdow humidity,
andgusty winds of 28 35 km/hr) theblazequickly escalaténto a crown fire which killed the vast
majority of mature jarrah and marri trees it encountered within long unburnt forests.

Eventually the fire slowed when it reached forest blocks which had been prescribed burnt 7 years
earlier. Even though the seve/eather conditions persisted, the fire was able to be directly attacked

in these fuel reduced forests and was eventually contained when it reached areas that had been fuel
reduced from three to five years earlier.

MundarineKarragullen firé January @54

This firearose from seven deliberatelyaison)gnition siten public lands within 20 km of the
Perth Hills suburbg\ detailed analysis itd behaviour was undertaken@IROfire scientist Phil
Cheneywho found that the fires burned vigaiyun forest fuels varying from 16 to 26 years since
last burnt. Rates of spread in the first 24 haftesignition varied from 600 to 1600 metres per
hour.

Some 36 hours after ignition the fire came under the influence of a strong north easthwind whic
pushed it towards several outer Perth suburpsaae of spread of 900 mettes/Fortunately it

soon ran into two to four year old fuels resulting from recestribedurning. In these ligit

fuels, the fire was either stopped completely or slowaatkgree that maded#sy to control

In addition, other parts of the fire were slowed by a landsrzdpenosaic of low fuel zones created

by fuel reduction burning conducthdingthe previous six years. As a result of past fuel reduction
burning a fire that could have destroyed hundreds of homes and threatened lives was able to be
contained with minimal property loss or damage.

Landscapescale remotesensing of fire severity

Followingeach othethreemajor VictoriarbusHires that have ocaed since 2@)the Department
of Sustainability and Environment ha®d remote sensing datauttdertakelandscapscale
mapping of fire severity based on levei®e€érown scorch.

Tolhurst and McCarthy used this mapping to study the effect olipriinde on areas burnt by the

2003 bushfiresThey found that bushfire intensity was significantly lower in recently burnt areas
where fuels were relatively light, and noted a measurable reduction in fire severity in areas that had
been burnt up to 10 yeaearlietd

In addition, they found that tleffect of recent burning in reducing bushfire severity extends beyond

the treated areas themselves in the form of dow
intensity.These can be quite largeaafetheyidentifiedt ow f i re i ntensity O0shado
km long and 10 km wide.

Sprescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435

3prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435

efrect of prescribed burning on wildfire intensity i a case study from the 2003 fires in Victoria, by K.G.Tolhurst and
G.J.McCarthy for the Department of Sustainability & Environment (unpublished)
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These findings strongly emphasise the valfieelofeduction burnint lessening the damage to
environmental values by reducing fire intensity.

Statistical trendsand analysis

Statistical trends have long been citexiidence of the effectiveness of fuel reduction burning in
bushfire mitigation.

One of the earliest and most compelling statistical trends to support the effectiveness of prescribed
burning was notein a Western Australian comparison of forestdiigitybefore and after the
disastrous 19681 fire season. The exceptional severity of that season sparkadnaoféVA

forest fire management which was largely reflecteal dramatically increabeate ofannual
prescribedurning.This resulted in a significant reduction in the number of unplanned bushfires,
and ahuge falln the average ar@aich theyournt each year (see Table 1).

Table 1: Comparison of forest fire activity in south west WA before and after the revision of fire management in
response to the disastrous 1960-61 bushfires 36

Pre-196061 Post196061 Change (%)
(19531 1960) (1961-70)
Averagearea of prescribed burning 148,000 halyr 360,000 ha/yr + 140%
Average number of bushfres 350 per year 290 per year T 17%
Averagearea burnt by bushfire 24,000 halyr 7,000 halyr T 250%

Thefindings shown in Table 1 wewinforced irthe mid1980svhenTasmanian fire scientist, Tony
Mount, compared wildfire statistics for similar fdygsts in WA and Tasmania over the previous
thirty yearsHe found thatwhilst WA bushfires averafjgust 15 hectardén size Tasmanian fires
average 270 hectaredde presumed this was primarily due to the far more extensive use of
prescribed burning WA 37

The effectiveness of WAOGOs extensi vUundenwsodetof pr es
al (1985yvho noted that the average sizes of Victorian and K88ires up to the mid980s was

respectively 12 and 13 times greater than the avérdyeshfire in comparable climate, terrain, and

forest typess

Lang whoanalysdfire patterns in the jarrah forests of the Collie District in south west WA from
1937 to 1987lsofound that there was a rapid decline in unplanned bushfires once thmegresc
burning program began to treat more than 10,000 hectares per year (or8% fthe i )Jé°t 6 s f or es

Similarly Abbot (1993), in studying the history of prescribed burning and wildfire in an area near
Manjimup in south west WA from 1940 to 1990, fabatithere was a dramatic decline in the size

38 Data taken from Bushfires in Australia, by R.H. Luke and A.G. McArthur, CSIRO Division of Forest Research (1978),
Chapter 18, pp. 244-245

37 The case for fuel management in dry forests, by A.B. Mount (1985) Paper prepared for Research Working Group No. 6
ON Fire Research, Hobart 1985

38 The contribution of prescribed burning to forest fire control in WA: Case Studies, by R.J. Underwood, R.J. Sneeuwjagt,
and H.G. Styles (1985). In: Fire Ecology and Management of Western Australian Ecosystems, WA Institute of
Technology, Environmental Studies Group Report No. 14 of Symposium Proceedings, Perth, WA (May 1985)

° Prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435
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and number of serious bushfires after the introduction of prescribed burning by the Forests
Department in 1958.

Arguablypne ofthe most comprehensiegaminations of fire statistics to support the eféeess
of prescribed burningas beenundertaken by Boer et al (2009)hey examined wildfire and
prescribed burning records dating back to the early 1950s in the ~1 milliondidotastsn the
Warren Region of south west WA.

Their principal findingvas that the area treated annually by prescribed firadadsignificant
effect on the annualumber and extent of unplanned bushfires overyaads2periodDuring this

period, an average of more than 80% of the annualdraemias attribwbleto prescribed fire.
They als@oncludedhat a si¥/earcycleof prescribed burning significantly reduneshfire hazard.

rn in the Wombat State Forest (DSE/K. Tolhurst)

.y s " ‘ ., ] . ; '\4‘,5_}_
%y DG

40 Ecology of the pest insect jarrah leaf miner (depidoptera) in relation to fire and timber harvesting in jarrah forest in WA,
by I. Abbot (1993), Australian Forestry 56(3)
Long term impacts of prescribed burning on regional extent and incidence of wildfires i Evidence from 50 years of
active fire management in SW Australian forests, by M.M. Boer, R.J. Sadler, R.S. Wittkuhn, L. McCaw, and P.F.
Grierson, Forest Ecology and Management 259 (2009) 132-142
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The effectiveness of prescribed burning in impreing the outcome of
bushfires burning under éextremedfire danger conditions

In view of therange ofevidence cited in previous pages, prescribed fuel reduction burning is
indisputably a valuable bushfire mitigation tool. Howeeentpublic discussioabout its merits

has focused on whether or nbtimproves bushfire outcomesn d e r the Oextremedo f
conditionswvhich drove thé Bl a ¢ k c&asttophe d ay &

While many experienced forest fire expeatsd a range of community groups are advgcatin
increased levels of fuel reduction burminyictorian foreststhis isbeingopposed by others,
includingthe mainstream environmental groapsl some academiago claim this would ddtle

to protect human life and property from future catastripgsc

There is generagrement amongst fire researcheet light fuelloads created by recent prescribed
burningarehighlyinfluential in limitindpusHire behaviour anknprovingcontrollabilityunderd | o w &
to 6 v e r fire danggrhconditiordTolhurst estimates that for around 95% of the time, Victorian
bushfires burn under these conditions meaning that low fuel logdsatigmssist the vast majority

of bushfires to be quickly and safely contréiled.

However, there are slightlyeatigentviewsabout the influence of fuel loads on the behaviour of

bushfires burning undére x t coaditien$ Tolhurst believethatt her e ar e some O6extr
conditions where fuel modifications have little effect as fire behb@tmme driven by the

prevailing weather conditioi®n the other hand, Chenayd otherdelieve thatuel (rather than

weather) provides the energy for a fireisitttbrefore always the main driver of its intensity, not
withstanding that weather (i.e. wind) can ceritagndaseéts rate of spregd.

While the Cheney viestrengthenshe case for more prescribed burning, some have seized on the
Tolhurst view tounderminethe value of the practice. However, this is extremelysgitusd
because:

U Byimprovingthe ability taquicklycontrol the vast majority éfes low fuel loads created
by prescribed burning can minintiselikelihood of thee being active, going firagen
@&extreméfire dangeconditions arisé-or examplethe presence ektensivéow fuel areas
in the Bunyip State Park may have endb&&unyip Ridg€&rackfire (which wasgnited
severatlays earlietp be made safarior to @lack Saturdayather than beingtill active
when extreme conditions arose on thatT#g.may have avertptbpertylossesat places
like Labertouchand freeeup a substantial array of suppression resources for deployment
elsewhere

i The presence of extensive areas of light fuels throughout the forested landscape can help
ease demands on suppression fametherebyeven on days of O6extremed
enable their efforts to be concentrated in arfegeeatest threat to life and property. An
exampl e fr om 0 BWhiaecTknbes Gpurdine dearyDargoiwkich s egnited

“’The effectiveness of fire-fighting first attack operations, DNRE (Victoria), 1991-92 to 1994/95, by G.J. McCarthy and
K.G. Tolhurst, Fire Management Branch Research Report No. 45, Department of Natural Resources and Environment,
Victoria

3 br Kevin Tolhurst, School of Forest and Ecosystem Science, University of Melbourne i Submission to the Inquiry into
the Impact of Public Land Management Practices on Bushfires in Victoria, conducted by the Victorian Parliamentary
Environment and Natural Resources Committee (May 25" 2007), p.11

44 Dr Kevin Tolhurst, School of Forest and Ecosystem Science, University of Melbourne i Submission to the Inquiry into
the Impact of Public Land Management Practices on Bushfires in Victoria, conducted by the Victorian Parliamentary
Environment and Natural Resources Committee (May 25" 2007), Figure 8, p.11

® Roger Underwood, pers comm based on discussions with CSIRO fire researcher Phil Cheney.
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the previous dagndburnt throughHow fuel areas previously bubgtwildfire severgears
earlier. Although thfire eventually burnt 13,000 hectares of forest, it required only minimal
suppression effort and freepd resources for deployment to more troublesome places.

U In lighter fued created by prescribed burnihgre is less spotting and this reduces the rate
of fire spread compared to fires burning in long unburnt forests with heavy fuel
accumulations.

U Insufficient fuel reduction burning which allows the development of hedogidseimakes
fires burn more intensely under any conditions and thereby increases risks to human life and
property on days when conditions are |l ess th

It must be acknowledged that not all prescribed burning is equally as effective imbigsttifme

as it issubject ta range of variablé&see p.9)Theexperience froreouth west WAuggestthat to

be most effective,prescribecburning programs must be extensive enough that there is always a
substantial proportiofi.e. 2550%) of the faest estatearrying light fuelsom recent prescribed
burning

That thiswasfar from the case in the huge areas burnViotorian bushfires since 2003, may
partially explain the dosliieing expresséd Victoriaaboutthe value oprescribed burninince
0Bl ack @&iacs bavedputy forward seveexlamples where recent fuel reduction burns
(conductedonly one to two years previously) hadobwiouseffect on tlat fire. However if fuel
reducedareasare small and isolated, and surroundddnigyunburntareas with heavy fuelkds,
intense wildfires will easily pass over or around them.

The proportionally morextensive WAprescribed burningrogram in whictaround8% of the

forest stargeted fotreamenteach yeahas been found subsantiallyreduce the extent and threat

of the vast majority of unplanned summer bushfires, and throudtaspividel demonstrable

assistance meducinghe threat of unplanned firescurringpunder G6extremed fire dan

Despite thisit mustbe stressed thabt even extensive prescribed burninguah ascalas a&ilver
bullebwhich campreventdamagindusHires This isparticularlythe caseén relation toVictorian
foresttypes(such as tall wet sclerophylle ash forests) whidiffendt to fuel redue under mild
conditions yet will periodically burn with tremendous ferocity in hot summer conflagrations
generally during drought years

Townships and suburbs locatégthin or adjacerb such forests are bound to ultimatelyesB&pce

a catastrophe. Some of these areas have just been affected by the 2009 fires,canaiotiveder
constant threah or adjacent thigh rainfall parts of the Dandenong, Otway, and Strezlecki Ranges,
as well as remaining unburnt parts of timéra@leHighlands.
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Discussion

Thereis nodoubt thata significanéxpas i on of Vi ctori ads program
integral to improvinpushfire outcomes. Indeed, this was a key recommendatien\tftorian
Parliamentary Enagnment and Natural Resour@@mmitteewhich released iBeport of the Inquiry
into the Impact of Public Land Management Practices on Buishfines iRO0@toria

T he r eepommendaton that th@rescribedourning program be tripled frothe currently
targeted 130,000 ha/annum up to aroB8H000 ha/annumwas subsequenthccepted only in
princide (with no commitment made to pby the Victorian government just two morgher to
06 Bl atcukr 4S3ayed our recent bushfire historlggre is now an urgent needaot on this
recommendation

Expanding prescribed burning inVictoria

The south west WAexperience suggests tbastantlymaintaininga substantial part tiie forest
estate under light fuel loackn significantly decreaseetiannual extent and damage caused by
unplanned summer bushfires. Thiseimgachievedby targetingabout200,000 hectares @¥o of

ther e g ifovestdosprescribed burningach yeas4°

Undertaking a similgirproportionedrogram in Victoria woulde more difficultNot all Victorian

of

forest types are suited to fuel reduction burning, but after accounting for these, Tolhurst estimated

that around 6.2 million hectarsBould be included in the prescribed burning prégranis is
around 2.5 times lamgthan the public forest estate in south west WA. In additom,sha greater
degree ofandscapeariability in Victorian forestghich wouldpresumably furthencrease the
difficulty of burning om cycle similar to that which used to be regatdrigved in WA.

Consequentlysomeof the doubt surroundingthe capability oprescribedburning to improve
busHire outcomedn Victoriamaynot so muchbe questioninthe effectiveness of the practing,
insteadreflect doubs aboutwhether thephyscal and logisticgbracticalities ofuindertaing a
sufficienly extensivburningprogramcan be overcongé

ClearlyVi c t ourrénpr@ssribedurningprogramis of insufficient size toonsistently aid in
suppressingnajor bustires, although iis undoubtedlyrandomly beneficial in helping to prevent
some fires from growing to larger sizee currenannualburningtargetof 130,000 hectares per
yearequates tfust 2% of thesuitableVictorianforest Thisisjust a quarter afhat isproportionaly
being targetewb optimisefuel reductioreffectiveness south west WA.

46F%eport of the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria, Victorian
Parliamentary Environment and Natural Resources Committee (June 2008)

“Victorian G ospanse rionilee rEnvisloement end Natural Re s our ces Commi tt eeds | nquiry

Public Land Management Practices on Bushfires in Victoria, Department of Sustainability and Environment, 4"
December 2008. Can be viewed on the DSE website: www.dse.vic.gov.au

8 prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435

9 This target was being regularly met in the past, but for a range of reasons during the past decade it has been more
common for only around half of it to be achieved. When the target was being met, it was maintaining around a third of
the forest under very light fuels loads i Roger Underwood, WA Bushfire Front, pers comm., January 2010

%0 Report of the Inquiry into the Impact of Public Land Management Practices on Bushfires in Victoria, Chapter 2:
Prescribed burning in Victoria i The effectiveness of fuel reduction burning (p. 30), Victorian Parliamentary
Environment and Natural Resources Committee (June 2008)

51Fire risk will never be eliminated, by Professor Ross Bradstock, Director of the Centre for Environmental Risk
Management of Bushfires, University of Wollongong. In: The Sydney Morning Herald, February 18", 2009.
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I ncreasing Victoriads prescr i38se hdctaresnperrygar pr ogr a
would equatéo around62% of Vi c t suitabldodestareabeingtreatedeach yaron a B-year

burning cycle Whilst still significantly less thaoptimal such an expanded prograimuld

nevertheless biar more effective in mitigating the extent and damage of unpMictardtn

bushfres than is currently the case

The wisdom oV¥ictoria aspiring tomore extensiverescribed burning prograsnsupported by the
factthatfor around 50 yearsouth west Whas avoided the sort of megiees that have afflicted
Victoriain 1983, 2003, 2006 and 2009

Since the early 1960s when ¥éfously adopted fuel reduction burniisgsuccess in improving
bushfire outcomes has been underpinned by maintainangethgeatio of area annually burnt by
prescribedire compared to unplanned wildfteebetter tharB0:2%2 Conversely, in Victiar since

the mid1950s, th@nnualatio of prescribed fire to unplanned wildfire has averaged around 50:50.
For a periodduring and after our most extensive prescribed bufnimg about 197@ 1999)

Vi ct presctiediire to wildfireratioimprovedto around70:30 Howeverpver the past decade

it hasdramaticalldeclined to around just 20:80 (see FR)ure

Clearly, a persisting ratio of this magnitodecates that the bushfitereat to human life and
property andhe impact onenvironmental aluesis unacceptably higbubstantially increasing the
rate of prescribed burning is the key to redressing this huge imbalance.

Figure 3: Indicative ratio of average prescribed fire to wildfire in Victorian public forests during the modern era of
prescribed burning (starting in the early 1950s)
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Notes

Plotted lines are based on the approximate average area burnt per year within each of the spegifiedofiviods.

The data of areas burnt by wildfire and prescribeth lawe approximations derived from Figures 1 (p.6) and 2 (p.7) of the Submission

by Dr Kevin Tolhurst, School of Forest and Ecosystem Science, University of Melbourne to the Inquiry into the Impact of Publi
Land Management Practices on Bushfires in Viataronducted by the Victorian Parliamentary Environment and Natural Resources

Committee (May 282007).More recent data obtained from DSE Annual Reperisw.dse.vic.gov.au

%prescribed burning: How effective is it in the control of large bushfires? by Rick Sneeuwjagt (2008). In: Fire,
Environment and Society: From Research to Practice, Bushfire CRC; The Australasian Fire and Emergency Service
Authorities Council, Adelaide, SA, pp. 419-435
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Thevalueof the prescribed fire tanplanned wildfire ratims an indicator of the success of bushfire
managemens ifurther emphasised by NSW experidncementedver the 1§ear period from
199394 to 200D3(see Table 2)

Table 2: Comparative success of bushfire management in NSW State Forests and National Parks during the 10-
year period from 1993-94 to 2002-03%

NSW public lands
National Parks State Forests
Average %of totalarea prescribed burnt per yea 0.4% 3%
Average area prescribed burnt per year 20,500 halyr 73,000 halyr
Average area burnt by wildfire per year 250,000 hatyr 70,000 halyr
Prescribed burn : unplanned wildfire ratio <10:90 ~50:50

This stark difference in the success of bushfire management between NSW State Forests and
National Parksligrs with respectie land management philosophies. In NSW National Parks,
prescribed burning during that period was primarily focused on community protection and restricted
to boundary areas in close proximity or adjacent to urban and rural communities. Conveesely, in Sta
Forests, prescribed burningswandertaken for a broader rangevalis andwas both more

extensive and more widely spread across the laryiscape.

It could be argued that a far lower than optimal amount of prescribed burning was being undertaken
in theNSW State Forests during this pealertheless, more than half of the fire which occurred

in the State Forests each year was applied with a degree of planning and control. Conversely, less
than 10% ofhe annudiire in National Parks was controllegéaming that over 90% was unplanned

wildfire burning out of control, often in hot summer conditions, when threats to both neighbouring
communities and-parkinfrastructure anenvironmental values waaximigd.

The fact thafar better bushfire outcoserereachievedn the NSW Statd-orestscompared to
adjaceniNational Parks under the same weatheditionsand over the same period another
powerful indicatothat a land management philosophy which minimises the area and extent of fuel
reduction birning isncapable oéffectively manayg bushfire threat.

Environmental values andprescribedburning

A detailed consideration of the environmental issues associated with prescribed burning lies outside
the primary scope of this document. Howeweris worth & least apassing mention because
environmental concerrseem to behe primary motivation ofmost of those opposed to an
expansion of prescribed burniagd it is another case whirey havedownplayedhe level of
existingknowledge. In sdoing theyare seekintp suspend prescribed burning at current (or)esser
levelsuntil more research is undertaken.

There is probablyo limit to what can béearned about the environmental implications of both
wildfire and prescribed figgven the hgely variable array of Australian ecosystems. Accordingly,
there is an ongoing need for research. However, there is also much that is already liroast after

SFire management in Australia: the lessons of 200 years, by V. Jurskis, B. Bridges, P. de Mar. In: Proceedings of the
Joint Australia and New Zealand Institute of Forestry Conference, 27 Aprili 1 May 2003, Ministry of Agriculture and
Forestry, Wellington/ Queenstown, New Zealand, pp. 3531 368.

Fire management in Australia: the lessons of 200 years, by V. Jurskis, B. Bridges, P. de Mar. In: Proceedings of the
Joint Australia and New Zealand Institute of Forestry Conference, 27 Aprili 1 May 2003, Ministry of Agriculture and
Forestry, Wellington/ Queenstown, New Zealand, pp. 3531 368.
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40 yearof study andarguably this is more than enough on which to dassponsiblére
maragement polss

There are severalher observationso be madabout concemfor the environmental impacts of
prescribed burning

U Many in the wider community seem to have a mistaken perception of prescribed burning as
being akin to the images of blatkvastatom egul arly shown after ev
S at u FulaeguEtion is not akin to total fuel removal.

There iclearlyan undeiappreciation of the reality that prescribed lmplanned as low
intensity slowmovingfires litwithin nominaéd boundarieat coolerand wettetimes of

the year Theygenerally burn in a patchy manner and therefore leave scattered remnant
habitat from which flora and fauna can recolonise adjacent burnt ground. This is very
different to unplanned summbusHires which can be hugely more intense and -fast
moving,quicklyburning everything in their pativer extensive areas

U There is insufficier@ommunityunderstanding of the benefitspoéscribed fire in reducing
the environmental disturbance of hot summes.ffome of the impacts of the series of
Victorian megdéires since 200%iill take decades to repdirif they arerepairabled
particularly disturbance to soil values, and biodiv¥edifiew seem to appreciate thiata
within these firareasvhich kad been prescribed burnt in the previous ten years were much
less damaged.

If the communig was better educated in these nsattere may well be far more support for an
expanded prescribed burning program in VictOmathe other hand it seems likéiat some

6 e nv i ristdareeunlikedy Ito ever be convinced that there is ecological benefit in deliberately
disturbing Australian forestsregularlyourning them.

One of the most comprehensive studies dealing with these concerns is thaAagband-ire

Effects StudyThe Summary Report prepagttdr the firstl5years of researchn centr al Vi ct o
mixed species foothill foregisovidesa range dfindingsabout the ecological impacts of prescribed

burninggé These findings include

0 Over a #-year period, no plant species were either lost or gained as a result of up to four
successive spring or three successive autumn fires (Note: Tarigieaefire frequency
than that being proposed in most Victorian forests under an expandeoepréseriing
program).

U Inthe absence of fire there were subtle chanfm®$b understorayWhilst only small on
a yeato-year basis, they can amotansignificant changes over a period of a decade or
more.

U No long term changes were noted in theigcty abundance of invertebrates following a
single low intensity prescribed burn.

U Three low intensity prescribed spring burns within eight years had no impact on litter
arthropods.

U0 None of several studied reptile species was favoured by a partidatatreatment.

» Ecological effects of repeated low-intensity fire in a mixed eucalypt foothill forest in south eastern Australia: Summary
Report (1984 1 1999), Fire Research Report No. 57, Department of Sustainability and Environment (December 2003)
6 Ecological effects of repeated low-intensity fire in a mixed eucalypt foothill forest in south eastern Australia: Summary
Report (1984 i 1999), Fire Research Report No. 57, Department of Sustainability and Environment (December 2003),
Executive Summary. This report can be accessed from the DSE website: www.dse.vic.gov.au
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U Unburnt microhabitats (particularly logs, deep beds of leaf litter and areas frequently not
burned by low intensity fire such as damp gullies) provide important refuges and food,
shelter and oviposition sites in the {mosh period.

U No partcular burning treatment favoured either of two small mammal species which were
studied.

U Populations of the Brown AntechinAsitechinus apilere significantly higher two to three
years after prescribed burns than in long unburnt areas.

U Some birds respd positively to fire and some species may depend on it. Fuel reduction
burning provides ephemeral patches of bare ground habitat at the landscape scale which may
be advantageous.

U Low intensity prescribed fires repeated at intervals of ten years ¢mctee ¢x lead to a
decline in soil organic matter and soil fertility. At intervals of 10 years or greater, there was
little if any chang@n carbon and nitrogen levels, indicating that such a strategy would
maintain soil organic matter in the long term.

Whilst he trial found that prescribed burning on three to five year frequentddse ecologically
undesirableregular burning on frequencies in excess of ten years appears to have no adverse
implications given the rate of ecosystem recovery afiatdasity fire. Indeed, there are likely to be

more adverse ecological implications if forests are left unburnt for considerable periods.

This supports thexpasion ofVi ct ori ads pr escr i byeal cydeuimrwhicng pr og
around 6% of theustable forests are treated each gear r ecommended by th

Environment and Natural Resources Committee in June 2008

rog
e Jg
Ar guabl e, t pedinestfindingwéasshatmpdsis recovery of flora, fauna and soifaris

more rapidand caonplete followindow intensity fires (such as prescribed burns) compared to high

intensity fires (such as unplanned, hot summer bushfires). This isHigicansnsity fires tend to

remove a greater proportion of the tree canopy, a much greatenpadyotiebris from the forest

floor, more of the tree barndmore of thepotentialrefuge areas such as damp gully vegetation. In

addition, they induce greater soil heating and plant death, and by movjingrfasaeise higher
fauna mortality.

Supporting this finding about tHar greatedestructiveness of hot sumrhasHires is thathe 2003
Alpine fire whichburned around.T million hectares dandin Victoria, NSW and the ACT in just
59 days, kédd an estimated 370 million reptiles, birds, madthmals? In addition, it killed
substantial areas of foreshmeof which willnot regeneratback to its préire form. It was also
predicted that podire forestregeneratioin the most severely affected half of the burnt area will
reduce inflowsotthe Murray River headwaters by 430 billion litres per year urfl 2050.

In so far as low intensity prescribed burning plays a significant role in mitigasiengerthe
ecosysterdamage of high intensity summer bushfires, those who would oppedeaily acting
in the best interests of the environment.

57 Former CSIRO scientist, Noeline Franklin

*8predicted water loss attributed to the CRC for Catchment Hydrology (2003) in the National Association of Forest
Industries / Timber Communities Australia joint submission to the National Water Initiative, April 2004.
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Figure 4: Demonstrated impact of extensive low fuel loads on wildfire control. Forest at North Kinglake burnt on
February 7™ 2009 (on the right of the photo). Green forest canopy (on the left) is area that was burnt in
the 2006 Kinglake fire which provided an extensive barrier to the spread of the 2009 fire (MF Ryan, IFA).
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