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FOREWORD

In an average year over 600 unplanned bushfires start in Victoria s nationa parks and State foredts.
While around one quarter of these fires are sarted by lightning, the remainder are caused by human
activity.

While every effort is made to prevent fires from starting, Victoriawill ways experience bushfires
from ether natura or human causes. These bughfires can threaten human life, property, assets and at
times, the environment. Some of these fires are difficult to control, in spite of the use of the latest
technology and highly trained firefighters.

One way of protecting settlements and aso limiting the spread and severity of bushfiresis by
drategicaly reducing the ‘fuel’ in parts of our parks and forests. The reduction of fudls, such as
leaves, twigs, grass, shrubs, bark or other vegetation, is referred to as ‘ Fuel Management'.

Fire behaviour is determined by wesather, topography and fuel. However, fud isthe only factor that
can be dtered before an unplanned fire starts. Once afire has started, fire intensity and the speed
with which the fire spreads are affected by the fud load.

Methods of reducing fud hazard levels include mowing, raking, dashing or burning. Of these, only
burning isfeasble for larger aress.

By reducing fud hazard levelsin parts of our parks and forests, with fires it during the cooler months
of the year, abushfire that either burnsinto afud reduced area or gartsin one will have lower flame
height, reduced intensity and will spread at a dower rate, making fire supression easier and more
successtul.

This report looks at the effectiveness of broadscale prescribed burning in asssting with wildfire
suppression, in anumber of the forest types that are found in Victoria s parks and forests. The study
on which the report is based is retrospectivein its gpoproach. It so usesalimited dataset. The
nature of wildfire occurrence in Victoria, and the variable and complex nature of the factors which
effect forest fire behaviour mean that a classical experimenta gpproach to an evauation is not
possble a this stage.

Nonetheless | believe the study will make a valuable contribution to the understanding Victoria's
park, forest and fire managers have of the role prescribed fires can play in helping protect human life
and property. The study is aso an important one in helping land managers strike the gppropriate
bal ance between life and property protection and the need to meet the fire related ecological
requirements of many of our native ecosystems.

GARY MORGAN
CHIEF FIRE OFFICER
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SUMMARY

This study investigated the generd effectiveness, for subsequent wildfire control, of broadscade
prescribed burning for fuel hazard reduction across Victoria. Thisform of prescribed burning is aso
commonly known as ‘fud reduction burning (FRB)'. It involves the deliberate lighting of firesto burn
within a predetermined area, with a predetermined intensity and in a predetermined time of year
(generdly in autumn) to reduce forest fuels (surface litter, bark and understorey shrubs/grasses)
which are available for burning in the event of wildfires.

This sudy was primarily done by sampling ardatively large number of fires (114) from a selection of
firedidricts, usang the FIRES database of NRE. Sampling was amed a identifying fires from the
range of Fud Management Zones and with arange of find fire szes. (FMZs- dl public land is
divided into one of five FMZs for fire protection purposes. These are set out in the Code of
Practice for Fire Management on Public Land (NRE 1995). Zones 1 to 3 have specific fuel
management targets, and Zones 3, 4 and 5 have ecologicd targets - the zoning system isthe basis for
the production of Fire Protection Plans for fire districts and regions). Many wildfires known to be
influenced by FRB were studied, and a sdlection of those fires where previous FRB did not assst in
suppression were aso investigated to determine what differences there were in fuel or other
conditions which contributed to these outcomes. Wildfires sampled occurred between the 1990/91
and 1997/98 fire seasons inclusive.

The main ams of the sudy were to investigate how FRBSs had moderated wildfire behaviour to an
extent where it assigted in fire control, and to investigate whether there were significant differences
between the strategic location of FMZs in terms of how likely awildfire was to encounter a* helpful”
FRB within each Zone.

Thefindings of this study are prefaced by the acknowledgment that the results have come from a
deliberately biased data set. This, it is argued, was due to the nature of the data available at the time
and was unavoidable. Further, aretrospective type study approach was taken in order to provide
advanced ingghts into the effectiveness of broadscale FRB on public land in Victoria® A classicd
experimenta gpproach to investigate this complex and highly variable issue would have been
exceptiondly difficult and expensgive, with results not available for many years. The qudified results
from the present sudy however can be immediately used to guide policy development and on-
ground operationd practice. Itislikely that the qudified findings are generdly correct from a
Statewide perspective, but further analysis of an expanded data set is preferred.

A mgor finding of the sudy was that the maximum level of ‘Overdl Fud Hazard' that would provide
any assstance with suppresson wasthat of High . This reinforces some earlier work on the subject
(Wilson 1992, McCarthy et al. 1999).

Two predictive modds were congtructed from the data. The firgt predicts that, as fire danger
increases, the benefits of previous FRB starts to reduce (particularly at FDIs 25-50, depending on
the ‘Overd| Fud Hazard' level). Thet is, a higher levels of fire danger, weather influences become
more important than fuel conditions, in terms of successful suppression operations.

The second model predicts that, beyond about 10 years post-fire, the probability of an FRB il
being ‘helpful’ for suppression operations decreases Sgnificantly. The highest probailities of a
previous FRB being helpful to subsequent suppression operations occur in the first four years
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following the FRB, with decreasing probabilities up to about age 10 years. Assigting effects of a
previous FRB that is between 4 and 10 years old are most likely to be in terms of reduced bark and
elevated fud hazards, as surface fuels gppear to re-accumulate to pre-burn levels within the first 4
years.

This study has identified that FMZ 1 and FMZ 2 are the two Fuel Management Zones where a
subsequent wildfire has the highest likelihood of running into a previous FRB which will both dow the
headfire and assist with suppresson. Depending on the fire district, between 1in5and 1in 2
wildfireswill be likdy to runinto a‘hdpful’ FRB in FMZs 1 and 2. The frequency of burning in
these zones is important, with the most effective areasin FMZ 1 being burnt every five years on
average, and the most effective areas in FMZ 2 being burnt every seven years on average.

Only about 1 in 20, on average, of the fires sampled in conjunction with FMZ 3 ran into a‘ helpful’
FRB. Thisresult suggests that in the current circumstances the impact of FMZ 3 treetment is close
to that of random fuel management. Larger FMZ 3 areas, or more frequent treatment of these aress,
however, would probably dter this outcome. At present, the lower likelihood of awildfire being
effectively reduced in intendity by FMZ 3s gppears to be as aresult of the lower frequency of
burning within the current zone. An added factor here, given the often large size of FMZ 3, may be
the possibility that the percentage area burnt within the total areain this Zoneislessthanin FMZ 1
and FMZ 2. Findly, the average burning frequency of 11 years appears to be sufficient to dlow al
fuel components (surface, bark and eevated) to increase to levels of more than High. Once Very
High and Extreme fud hazard levels are reached, the effect of previous fue reduction burning on
wildfire behaviour isminimd.

The qudified results from this Statewide analys's of the effectiveness of broadscade FRB in asssing
with subsequent wildfire control may be useful in terms of future policy development for fire
management in Victoria. The results may aso prompt consideration of current operationd practice,
particularly in relation to Zone 3. On-going research on this subject, however, is clearly warranted.
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INTRODUCTION

Broadscde fuel reduction burning (FRB) has been practised in Victoriafor nearly 30 years. FRB
involves the deliberate use of fire, under prescribed (or pre-determined) weether and fuel moisture
conditions (generdly in the autumn), to reduce both the amount, and vertica extent, of forest fuels,
including surface litter, bark and understorey shrubs. FRB is carried out to reduce these fuel
hazards, and thereby assist with the control of wildfiresin later years. On average approximeately
100,000 hectares, out of atotal of 7.8 million hectares (about 1.5%), of public land is burnt in the
annud fud reduction burning program. (Note: Some vegetation typesin Victoria are not ecologicaly
suited to prescribed burning and these are excluded from the FRB program.) The Department of
Natura Resources and Environment (NRE) has most of the respongbility for fud reduction burning
on public land, due to its obligations for hazard reduction under the Forests Act 1958.

The mgority of the areaburnt isin areas identified in Fire Protection Plans as being of strategic
importance. The Code of Practice for Fire Management on Public Land (NRE 1995) identifies
five Fud Management Zones (FMZs) that have a range of fued management and ecologica
objectives. Zone 1 has asitsam the protection of human life, property and assets, and therefore the
zone where fuel hazards are to be kept at their lowest possible levels commensurate with the loca
land management objectives. Zones 2, 3 and 4 are then seen as being of decreasing importance
from afuel management perspective. Zone 2 isintended to provide long Strategic “corridors’ of fuel
reduced area which can act asa barrier to large, fast-moving wildfires. Zone 5 isintended not to be
prescribed burnt during the period of the Fire Protection Plan.

Although anumber of Victorian sudies have investigated the effectiveness of fue reduction burning in
specific case sudies (Billing 1981, Rawson et al. 1985, Grant and Wouters 1993) there had not
been a Statewide eva uation of the effectiveness of the broadscae fuel reduction burning program.

The increase in the number of dwellings and other assets on private land in close proximity to
forested public land meansthat it has become increasingly important to ensure that dl fire protection
works, involving both prevention and suppression Srategies, are effective.

Whilgt past research, combined with operationa experience, strongly indicates that FRB is very
effective in reducing fire hazard, it is equaly important to acknowledge that FRB is associated with
ecological impacts, and that factors such as human hedlth (from smoke), and greenhouse issues
should aso be consdered in any holistic evaluation of the practice. Neither does this study address
the cost-benefits of FRB, nor the question of how much area should be burnt in the FRB program to
achieve the dedired levd of fire protection. Such evauations are well beyond the scope of this study,
but these issues are the subject of complementary research and development by NRE and its
collaborators.

Fud reduction burning has anumber of effects on forest fuds, and these effects diminish with time
(Tolhurst et al 1992). Immediately following afue reduction burn (or awildfire which may have
amilar effects on the fud), litter and fine surface fudls are generdly sgnificantly reduced through
burning. Depending on the site and the intengity of the burn, elevated shrub and bark fudls are often
aso sgnificantly reduced.

Tolhurgt et al. (1992) reported that, following fud reduction burns in the Wombat Forest in Centrd
Victoria, litter/surface fine fudl's reaccumulated to pre-burn levelsin 3 to 5 years (surface fine fud
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being predominantly the dead leaf, bark and twig materia on the ground and the fine grasses).
Tolhurst et al. (1992) aso reported that, where the burn consumed elevated shrub and tree bark
fuds, the levels of these were significantly reduced for up to 25 years following the burn.

It therefore appears that, while fud reduction burns may only reduce surface fue levelsfor a
relatively short time, there is amuch longer effect on bark and elevated fuels.

McCarthy and Tolhurst (1998) reported that elevated and bark fuel hazard levels were sgnificantly
higher in the few cases where firgt attack failure occurred during wildfire suppression operationsin
Victoriafor the period 1991/92 - 1994/95. They aso reported the absence of any significant fuel
reduction burning within the last 15 years for the Stes where firg attack operations failed.

Therefore, depending on the Site and the vegetation, it is likely that fuel reduction burning would need
to be less than 10 years old for it to have sgnificant effects in asssting with wildfire suppression
operations. This concurs with the findings of Grant and Wouters (1993) and Rawson et al. (1985)
who found the best effect on wildfire incidence and containment occurred from burns which were
lessthan 5 yearsold. Two burns older than this - 7 years old - were reported by Buckley (1990)
and Grant and Wouters (1993) as till having a significant hazard-reducing effect, and in these cases
the effect was dtributed to areduction in the bark and elevated fuel hazard levels.

The assessment of the various components of fud hazard (viz. elevated fud, bark on trees, and
surface fine fud) has been smplified in Victoriain recent years by the production of the Elevated
Fud Guide (Wilson 1993) and the Bark Hazard Guide (Wilson 1992a). These two guides follow a
visua assessment procedure based on a series of reference photographs accompanied by verbal
descriptions, and alow fire managers to assess the re-accumulation of bark and elevated fud hazards
and judge when levels have built up to the stage where fud reduction burning is required. A visud
and rapid measurement system for the assessment of litter/surface fine fuels and near-surface fudls
was proposed by McCarthy (2000). Assessment of the three components of fuel hazard to give an
Overdl| Fud Hazard rating for a Site can now be done operationdly using the Overal Fud Hazard
Guide (McCarthy et al. 1999). This Guide represents a maor advance in the assessment of fuel
hazardsin arapid and codt effective manner.

The techniques outlined in the Overdl Fued Hazard Guide were used in this study to measure both
the Overdl Fud Hazard levelsfor aSte, aswell asthe hazard levels for the three individua
components of surface fine fud, bark and elevated fudls.

The ams of this sudy were to investigate:

1) What reduction in Overal Fud Hazard was required to assist with the suppression of a
subsequent wildfire on the same Ste.

2) How frequent fud reduction burns need to be undertaken to maintain Overall Fuel Hazards at or
below levesidentified in 1) above.

3) How effective the dtrategic placement of Fuel Management Zones (1, 2 & 3) were and how well
fuelsin these Zones have been managed.
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METHODS

The methods, results and analysis are presented in three parts. Part 1 deds with the primary sample
of 114 fires Statewide, for which detailed data were collected on fuel hazard, wesather, topography,
resources and FRB effect. Part 2 uses two samples of fires (for which only distribution dataand
FRB effect were collected), the first of 152 fires - to investigate how fires with an FRB effect were
distributed across the FMZs - and the second of 1501 fires, to investigate the general occurrence
of all firesby FMZ. Part 3 dedswith asample of al fires (2425 fires) on public land over seven
fire seasons from 1990/91 to 1996/97 (for which only FRB influence data were collected). It was
done to investigate the overall percentage of fires on public land which were influenced by
previous FRB.

Part 1. Wildfiresfor which detailed data wer e collected (114 fires, 1990/91 — 1997/98)
Selection of Fires

Wildfiresto be andysed as part of this study were selected principdly from the six fire seasons
preceding and including 1997/98. There were two main reasons for this. Firstly, data collection
relied principdly on interviewing rdevant fire control staff, and the most recent information was
considered to be the freshest in people’ s memories and therefore of the best reliability. Secondly
broad strategic FRB zones (Fud Management Zone 2 - srategic corridors) have only been
incorporated into Fire Protection Plans since the late 1980s, with limited opportunities for them dl to
be rotationally burnt between 1987/88 and 1993/94, due to a series of mild seasons.

One hundred and fourteen wildfires were selected from across Victoriato give Statewide
gpplicability to theresults. Approximately 25-30 wildfiresin each of FMZs 1, 2 and 3 were selected
to investigate possble differencesin fud hazard levess attained/maintained and hence their influence
on fire suppresson performance. While it was quite easy to find sufficient fires to collect datafromin
FMZ 3, there were rdaivdy few firesin FMZ 1 and FMZ 2 for which useful data could be
collected.

Fires were sdlected by sorting the FIRES database (Fire Information and Recording System, a
database managed by NRE"). Sorting was carried out to sdect arange of sites and findl fire sizes.
Sorting was hampered by the fact that FMZ was not recorded on the Fina Fire Report (the Final
Fire Report is one of the primary information input forms into the FIRES database - it summarises
wildfire information for each individua fire by Site, times/dates, cause, wesether, fire behaviour, FRB
influence, NRE response, total suppression forces, costs and any investigation data). Firesfor
FMZs 1 & 2 were mostly identified by the fact that, on the Fina Fire Report, they were noted as
having some influence from aprevious FRB . Hence the sample of fires obtained for these Zones
was biased towards fires for which there was some influence of a previous FRB (as reported in the
FIRES database).

! (The FIRES database is a computer-based data storage and analysis facility. It contains mainly records from
Final Fire Reports, and hasinformation back to 1972/73. It began in 1988, and was networked across the
Department in 1988/89, which allowed remote viewing and dataentry. It was designed specifically for reliability
and integrity, using features such asfinite selection lists, and data entry crosscheck rules, to reduce input error.
Datawere also checked centrally after fire district entry, and queried for obviousinconsistency. It hasaways
had security viarestricted and hierarchical access. It was superseded by the Fireweb/IFIS system in early 2001.
Fireweb/IFIS now contains all the datafrom FIRES.)
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For FMZ 3, the main am was to sample arange of find fire Szes, which was relatively easy to
achieve. Some of thefiresin FMZ 3 were dso ddiberatdy sdected from those which had influence
of previous FRBS, in order to investigate the factors of previous fudl hazard reduction which may
have influenced the suppression operation. This sampling was therefore not just arandom selection
from FMZ 3, as arandom sdection may not have sufficiently sampled ether fire Sze variaion, or
influences due to previous fue reduction.

The fire digtricts from which data were collected did not include any which had large amounts of
urban interface. Thiswas done deliberately, as it was found during data collection thet the large
number of smal blocks of State forest scattered in and around larger regiond centres, such as
Bdlarat and Bendigo, represented a set of circumstances which were quite complex. That is, the
very large task of fud management across these smal blocks meant that it was very difficult to
conduct fue hazard reduction burning on aregular bass. Theincreased risk of ddliberate ignitions
further complicated the Stuation in these locations. Therefore, it was decided that they would be
generdly excluded from the current study, but may well warrant separate detailed investigation in the
future.

The mdlee vegetation in north-western Victoriawas dso not included in thisstudy. Thefire
protection sirategies used in that region differ from those used in forested areas and would have
confounded the results. A separate study of the effectiveness of fuel management inthisareais
considered warranted, however.

Data collected for each fire

A range of fud, weether, Site, topography, fire behaviour and fuel reduction burn effect variables
were collected for each fire asfollows:

(i) Fud

Thethreeindividua components of fuel hazard - surface fine fud; bark; and elevated - were
assessed for both the Site at first attack, and also for the fina control line. Fuel hazard, both
component and Overdl, was assessed using the Overdl Fuel Hazard Guide (McCarthy et al. 1999).
At thefind control line, fud hazard levels were recorded for both insde and outside the line, in order
to evaduate Stuations where awildfire was stopped by arecent FRB on the other side of atrack or
road. Thusfue hazard was assessed at three locations atogether.

(i) Weather

Air temperature, relative humidity, and wind direction and speed were collected for both the first
attack period and also for the conditions at the final control line. Where loca records were not
available for this purpose, records from the nearest Bureau of Meteorology Automatic Weether
Station (AWS) were used. Some interpolation of vaues was undertaken where the fire sSite differed
subgtantidly in dtitude from the AWS site. These wegther variables were then used to caculate the
Forest Fire Danger Index (FDI) a both firgt attack and aso the find control line.

(iii) Ste and topography

The firgt attack and final control line sites were assessed for the Site variables of dope and aspect.
Occurrence on aridge-top or sSide-dope was a so noted.
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(iv) Fire behaviour

Forward rate of spread (FROS), flame height and spotting distance were recorded as primary
measures of fire behaviour at both firg attack and o & the find contral line. Initid fire Sze - thet is
the size of thefire at the time of firgt atack - and dso find fire Sze were recorded. Figures were
recorded for both perimeter and area. All fire behaviour information was the best estimate of the
person on thefireline at the particular time. It was not measured precisely, except in the few
instances where fire research or other fire Stuation staff were present.

(v) Fuel reduction burn effects

Where known, the age of the last wildfire or fudl reduction burn on the Site was recorded. Where
this was not known but appeared to be long unburnt, 15 years was used as a default figure. From
the work of Tolhurst et al. (1992) it was inferred that al three components of fud (surface fine,
bark, and elevated) would be approaching pre-burn hazard levels at 15-20 years post-burn.

Various questions were asked of fire controllers to atempt to ascertain if any, and what leve of, fue
reduction burning had influenced the behaviour of the subsequent wildfire on the Site.

Questions asked were:
What percentage of the headfire burnt through or into an FRB?
Did the FRB dow the headfire?
Did the FRB assist suppresson?
Did the FRB stop the headfire?
Did the headfire encounter an area of naturdly low fue hazard?
Was the headfire stopped on a fuelbreak such asatrack or firebreak?

The data were analysed using non-linear regression techniques, as most of the information on the
effects of FRB on subsequent wildfires was collected as categorica data.

Part 2. Sample of wildfiresfrom ninefiredistricts (1653 fires, 1990/91 — 1996/97)

To investigate the relative proportions of how fires occurred by FMZ, as distinct from how wildfires
encountered FRBs by FMZ, a sample of fires was taken from 9 of the 24 fire digtricts across
Victoria Thefirst part of this sample entalled sending fire management officers (FMOs) arecord of
dl thefiresin their fire digtrict which encountered an FRB in the period 1990/91 to 1996/97. The
FMOs were then asked to classify these firesby FMZ.

The second part of the sample entailed overlaying the fire origins map on the FMZ map for eech fire
digtrict, and counting overal numbers of firesby FMZ for the same period.

These two results were then graphed, and the relative occurrences were compared using a
Chi-square test.



Effectiveness of Broadscale FRB - McCarthy & Tolhurst (2001) 9

Part 3. Statewide sample of fires (2425 fires, 1990/91 — 1996/97)

A Statewide sample of wildfires was aso taken (using the FIRES database) from the period

1990/91 to 1996/97. All fires which occurred on public land, and could therefore be expected to be
subject to the influence of a previous wildfire or a FRB, were sorted from the total number of fires.
Within this sample, the total number of fires having some influence from a previous FRB or wildfire
was also sorted.
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RESULTS

As highlighted in the Methods section of this report, data collection for the report could not be done
on acompletely random basis for avariety of technica or other reasons. As a consequence of this
intentiond (and unavoidable) bias in data collection, the results should not be regarded as definitivein
adatigtical sense, and any conclusions drawn from the findings must be appropriately quaified.
Although it islikely that the generd trends of the results are vaid, further sudies are necessary to
confirm this. The future availability of digital Geographic Information System (GIS) dataon fire
occurrence, fire higory and FMZ should make this possible.

Part 1. Firesfor which detailed data was collected for thisstudy
Selection of fires

Table 1 shows the range of fires sampled in terms of whether they encountered a previous FRB or
not. For FMZs 1 and 2, it was quite difficult to identify the required number of 20-30 fires from the
period sampled (8 fire seasons). There were very few firesin these Zones over the sampling period
for which ussful data could be collected.

Datain Table 1 indicates that there was a strong influence of previous FRBs within the wildfires
which were sampled for each FMZ, but thisis largely due to the manner in which the datawas
collected aswill be seen later.

Table 1 Sample distribution of the 114 fires across the FMZs and by FRB influence

Fuel Management Zone

FMZ 1 FMZ 2 FMZ 3 FMZ 4 FMZ5  Totals

Fires which
encountered a previous 23 31 10 4 1 69
FRB
Fires which did not
encounter an FRB 2 7 21 11 4 45
Total fires for FMZ 25 38 31 15 5 114

(Sampling Note: Statewide data from Table 10 indicates that 11% of fires across all the FMZs were
influenced by a previous FRB. The sample for FMZ 3 used here [31 fires and 10 with FRB influence
shown in Table 1] contains a higher than average number of fires with FRB influence. That is, the
expected outcome for FMZ 3 from a random sample would only be 3 or 4 firesin 31 influenced by a
previous FRB — see Methods for an explanation.)

Table 2 shows the variaion in Overdl Fue Hazard outside the find control line for dl firesin the
study by FMZ. It shows some distinct differences between FMZs 1 & 2 and FMZ 3. For FMZs 1
and 2, Overdl Fud Hazards are mostly grouped around the Moderate and High levels, whereas for
FMZ 3, the grouping is much more toward the High to Very High levels. Asfiresfor FMZ 3 were
biased toward those which had influence from previous FRBs, they may be expected to have lower
fud hazard levelsthan if chosen a random.
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Table 2. Sample of 114 fires by FMZ and Overall Fuel Hazard outside the final control line.

Fuel Management Zone

Overall Fuel Hazard FMZ 1 FMzZ 2 FMZ 3 FMZ 4 FMZ 5

(Figures in brackets are numerical
hazard scores used for data analysis)

Low (1-1.5) 0 0 0 0 0
Moderate (2 -2.5) 11 14 2 5 0
High (3 - 3.5) 12 19 20 6 4
Very High (4 - 4.5) 2 5 7 4 1
Extreme (5) 0 0 2 0 0

Table 3 shows the ranges of dl variables for the sample of 114 fires. The fires sampled ranged from
andl fires (<5 ha) with low rates of gpread, up to large fires (largest 6500 ha) which moved quite

rapidly.

Tables 4 and 5 show the mean vaues for dl variables a both the time of firgt attack, and at the final
control line respectively. The important variations in these data are for the FDI, fud hazard and
burning history variables.

Table 6 shows the mean vaues for important times and time intervals concerned with detecting the
fire, commencement of the suppression action, and checking the forward progress of the fire.

Table 7 indicates mean vaues for FRB effect, on the subsequent wildfire, for the 114 firesin the
gudy. Thefiguresin bold indicate mean vaues which are substantialy different for the five FMZs.
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Table 3 All data variables collected and used in the analysis with their minimum and
maximum values.

Variable Range Variable Range Variable Range
(At first attack) (At the final control line) (Times and FRB Effect)
Air Temperature °C) 13-36 Air Temperature °C)  2-35 Time of Detection (hrs)  0200-
2315
Relative Humidity (%) 10-100 Relative Humidity (%)  10-99 Detection to First 0-20
Suppn. Work (hrs)
Wind Speed (km/hr)  0-50 Wind Speed (km/hr) 0-50 First Suppn. Workto  0-72
Checking (hrs)
Wind Direction () 0-360 Wind Direction () 0-360
FDI? 0-90 FDI 0-90
Surface Fine Fuel 2-5 Surface Fine Fuel 2-5 % of Headfire which 0-100
Hazard Hazard encountered a FRB
(inside control line)
Bark Hazard 2-5 Bark Hazard 2-4.5
(inside control line) Age of the FRB (yrs)  0-20
Elevated Fuel Hazard 2-5 Elevated Fuel Hazard  1-5 Did the FRB Slow the  0/1
(inside control line) Headfire (%)
Overall Fuel Hazard  2-5 Overall Fuel Hazard 2-5 Did the FRB Assist 0/1
(inside control line) Suppression (%)
Ridge 0/1 Surface Fine Fuel 2-5 Did the FRB Stop the  0/1
Hazard (outside control Headfire (%)
line)
Flat ground 0/1 Bark Hazard(outside 1-5 Did the Headfire 0/1
control line) encounter an area of
Mid-Slope 0/1 Elevated Fuel Hazard  1-5 naturally low fuel
(outside control line) hazard (%)
Slope () -12/+25 Overall Fuel Hazard 2-5 Did the headfire 0/1
(outside control line) encounter a fuel break
Aspect (°) 0-360 Ridge 0/1 such as a track or
firebreak (%)
Crew NRE (no.) 0-59 Flat ground 0/1
Crew Other (no.) 0-45 Mid-Slope 0/1
D4 Dozer (no.) 0-2 Slope () -12 [+25
D6 Dozer (no.) 0-2 Aspect () 0-360
Wheel Tractor (no.) 0-1 Crew NRE (no.) 0-97
Fire Bomber (no.) 0-10 Crew Other (no.) 0-160
Slip-on units (no.) 0-8 D4 Dozer (no.) 0-2
Tanker NRE (no.) 0-4 D6 Dozer (no.) 0-4
Tanker Other (no.) 0-10 Wheel Tractor (no.) 0-1
Flame Ht (m) 0.2-7.5 Fire Bomber (no.) 0-4
FROS (m/hr) 10-1500 Slip-on units (no.) 0-25
Spotting Distance 0-750 Tanker NRE (no.) 0-8
(m)
First Size (ha) 0.01-250 Tanker Other (no.) 0-40
Perimeter (m) 5-7000 Flame Ht (m) 0.2-75
Fuel Mangt. Zone 1-5 FROS (m/hr) 5-1000
Last Burnt (yrs) 0.5-20 Spotting Distance (m)  0-500
Final Size (ha) 0.01-
6500
Perimeter (m) 5-
120000
FMZ 1-5
Last Burnt (yrs) 0.2-20

2FDI isthe McArthur Forest Fire Danger Index.
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Table 4 Mean values for weather, fuel hazard, slope, suppression effort, fire behaviour, fire
size and fuel reduction history for all fires by Fuel Management Zone at the time of
first attack.

Fuel Management Zone

Variable FMZ 1 FMZ 2 FMZ 3 FMZ 4 FMZ 5
Air Temperature (°C) 22 26 23 26 18
Relative Humidity (%) 38 30.5 35 35 41
Wind Speed (km/hr) 12 14 10 12 8
Wind Direction (°) 200 223 199 204 302
FDI® 12 18 12 18 5
Surface Fine Fuel Hazard 2.7 2.4 3.3 2.5 2.7
Bark Hazard 2.6 3.1 3.1 2.8 2.6
Elevated Fuel Hazard 2.6 3.4 3.2 3.1 2.8
Overall Fuel Hazard 3.0 3.7 3.8 3.5 3.4
Ridge (0/1) 0.08 0.05 0.10 0.07 0
Flat ground (0/1) 0.33 0.58 0.30 0.63 0.60
Mid-Slope (0/1) 0.63 0.39 0.70 0.37 0.40
Slope () 6 5 8 4 5
Aspect () 127 79 152 88 76
Crew NRE (no.) 5 12.5 8 6 4
Crew Other (no.) 7 2 4 6 0
D4 Dozer (no.) 0.4 0.3 0.5 0.5 0.4
D6 Dozer (no.) 0.1 0.1 0 0.1 0
Wheel Tractor (no.) 0 0.1 0.03 0 0
Fire Bomber (no.) 0.2 0.2 0.03 0.8 0
Slip-on units (no.) 2 3 2 2 1.6
Tanker NRE (no.) 0.25 0.7 0.6 0.9 0
Tanker Other (no.) 2 0.5 1 1.5
Flame Ht (m) 1.3 1.4 2.0 1.6 1.1
FROS (m/hr) 175 215 345 465 95
Spotting Distance (m) 17 37 66 33 14
First Size (ha) 2.5 15 9 15 5
Perimeter (m) 225 1300 660 1200 840
FMZ 1 2 3 4 5
Last Burnt (yrs) 5.8 11.5 8.4 14 12.4

®FDI isthe McArthur Forest Fire Danger Index
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Table 5 Mean values for weather, fuel hazard, slope, suppression effort, fire behaviour, fire
size and fuel reduction history for all fires by FMZ the final control line.

Fuel Management Zone

Variable FMZ 1 FMZ 2 FMZ 3 FMZ 4 FMZ 5
Air Temperature (°C) 20 24 19 23 17
Relative Humidity (%) 45 32 40 42 51
Wind Speed (km/hr) 10 115 6.5 12 7
Wind Direction () 175 225 160 195 290
FDI 8 16 7 15 5
Surface Fine Fuel Hazard 2.6 2.1 3.2 2.6 2.9
(inside control line)
Bark Hazard 2.7 3.0 3.0 2.7 2.4
(inside control line)
Elevated Fuel Hazard 25 3.3 2.9 3.0 2.2
(inside control line)
Overall Fuel Hazard 3.0 3.6 3.5 3.3 3.2
(inside control line)
Surface Fine Fuel Hazard 25 2.2 3.2 2.6 2.9
(outside control line)
Bark Hazard 2.6 2.4 3.0 25 2.4
(outside control line)
Elevated Fuel Hazard 25 2.7 2.8 2.7 2.6
(outside control line)
Overall Fuel Hazard 2.9 3.0 3.6 3.0 3.2
(outside control line)
Ridge (0/1) 0.13 0.11 0.10 0.07 0
Flat ground (0/1) 0.38 0.55 0.30 0.50 0.60
Mid-Slope (0/1) 0.54 0.39 0.66 0.50 0.40
Slope () 5 5 8 6.5 5.5
Aspect () 110 7 135 120 75
Crew NRE (no.) 13 21 21 24 7
Crew Other (no.) 26 9 9 6 0
D4 Dozer (no.) 0.4 0.7 0.7 0.7 0.4
D6 Dozer (no.) 0.4 0.2 0.7 0.7 0
Wheel Tractor (no.) 0 0.2 0.05 0.1 0.2
Fire Bomber (no.) 0.4 0.2 0.3 0.2 0
Slip-on units (no.) 3 4.5 3.5 6 2
Tanker NRE (no.) 0.6 1 1.3 1.8 0.4
Tanker Other (no.) 7 1.7 2.5 2 0
Flame Ht (m) 0.8 1.2 1.3 0.7 0.8
FROS (m/hr) 95 170 160 180 85
Spotting Distance (m) 3 11 25 3 0
Final Size (ha) 17 200 340 395 12
Perimeter (m) 765 4260 8820 6675 1450
FMZ 1 2 3 4 5
Last Burnt (yrs) 5.1 7.5 11.8 13.1 13.4

Features to note from Table 5 are the mean vaues of Overdl Fuel Hazard (outside fina contral line)
and Last Burnt (yrs)which show substantid differences between FMZ. Both FMZ 1 and FMZ 2
appear to be subgtantidly different from FMZ 3 for both of these variables.
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Table 6 Mean values for time intervals for all fires by Fuel Management Zone at the final

control line.
Fuel Management Zone
Time interval FMZ 1 FMZ 2 FMZ 3 FMZ4 FMZ5
Time of Detection (24 hr) 14:40 14:50 14:30 16:10 13:30
Detection to First Suppn. Work 14 1.3 0.9 1.6 5
(hrs)
First Suppn. Work to Checking 3.3 5.5 10.5 12 3

(hrs)

Table 7 Mean values for Fuel Reduction Effect for all fires by Fuel Management Zone at the
final control line.

Fuel Management Zone

Fuel Reduction Effect FMZ 1 FMZz 2 FMZ 3 FMzZ4 FMZ5
% of Headfire which encountered a
FRB 79 78 30 27 16
Age of FRB (yrs) 51 7.5 11.6 13.0 134
Did FRB Slow the Headfire 79 68 23 20 20
(%)
Did FRB Assist Suppression 80 78 32 27 20
(%)
Did FRB Stop the Headfire 7 26 3 13 0
(%)
Did the Headfire encounter an area of 4 3 26 43 20
naturally low fuel hazard
(%)
Did the headfire encounter a fuel 29 42 19 40 30

break such as a track or firebreak (%)

Table 7 indicates that, FMZ 1 and FMZ 2 fires exhibited mean differences compared with the other

FMZsin four areas of FRB effect, these being:

- agreater percentage of the headfire of a subsequent wildfire encountered a previous FRB in
FMZ 1 and FMZ 2;

- the most recent FRB encountered by a subsequent wildfirein FMZ 1 and FMZ 2 was
sgnificantly more recent than in the other FMZs, and

- the FRB encountered by a subsequent wildfirein FMZ 1 and FMZ 2 was significantly better at
both dowing the headfire and asssting with suppression.
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A model was congtructed usng Overdl Fud Hazard a the find control line and Fire Danger Index
(FDI) at the find control line, for predicting the probability of whether a previous FRB would dow
the headfire of a subsequent wildfire. It was congtructed using alogistic procedure as follows:

Probability of dowing headfire = 1 - (1/(1+(1/e”) (Equation 1)

Where: b = (1.37*OVEROL) + (0.035*FDI) - 4.77 (Equation 2)
OVEROL = Overall Fuel Hazard, outside final control line,
FDI = Forest Fire Danger Index

OVEROL Co-eff FDI Co-eff Const p (mode) n (obs)

1.37 (s 0.35) 0.035" (se. 0.021) A.77 0.001 114

(** 99% signif., * 95% signif., # 91% signif.)
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Figure 1 Probability of previous FRB slowing the headfire of a subsequent wildfire as a
function of Overall Fuel Hazard and Fire Danger Index. (Probability of "1.0" means
"certain", probability of "0" means "not possible".)

Figure 1 indicates thet, as would be expected, there will be asignificant declinein the probability of a
previous FRB dowing the headfire of a subsequent wildfire as FDI increases. The effect ismore
pronounced for the lower fuel hazard levels (High and Moderatein particular) which sart out with
relative high probabilities a lower FDIs and then decline dramaticdly, particularly between FDI 25
and FDI 50.
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The mogt sgnificant single factor modd for explaining whether a previous FRB would assigt with the
suppression of a subsequent wildfire was one using the age of the previous FRB (or wildfire). It was
congtructed using alogigtic procedure as follows.

Probability of assisting with suppression = 1 - (1/(1+(1/€") (Equation 3)

Where: b = (0.68*LASTBURN) - 7.68 (Equation 4)
(LASTBURN = time since last burnt by FRB or wildfire)

LASTBURN Co-€ff Congt p (model) n (obs)

0.68**(s.€. 0.35) -7.68 <0.001 114

(** 99% signif.)

1.2
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Probability of FRB assisting with suppression (%)

-0.2 ' : : : : : : : :
2 4 6 8 10 12 14 16 18 20
Age of last FRB or wildfire (yrs)
Figure 2 Probability of a previous FRB assisting with the suppression of a subsequent
wildfire on the same site as a function of the time since the last FRB (or wildfire).
Actual data values also shown as e.g. “o”, to illustrate trends in raw data.

Thismodel indicates the highest probability of there being an assisting effect between the ages of one
and five years pogt-fire. This probability corresponds with the actud result that, of the 114 firesfor
which data were collected, there were only four fires where the previous FRB was actudly reported
to have stopped the headfire. All four of these fires had previous FRB ages of less than three years.

The model indicates that the probability of there being an asssting effect decreases repidly after
about age 7 or 8, and declined to quite low probabilities by 12 to 14 years post-fire.
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Part 2. Sample of firesfrom ninefiredigricts

Table 8 categorises fires where an effect of a previous fud hazard reduction burn was noted on the
Find Fire Report for nine Fire Didricts. It shows the distribution of fireswith FRB effect acrossthe
Fud Management Zones. These nine fire digtricts, from atotal of 24 available, were chosen because
they represent alarge proportion of the forested public land, and because spatid data was more
reedily ble for these areas on the hand-drawn maps then available (snce put on to GIS
managed by NRE).

It should be noted that the total number of fires with a FRB effect for these ninefire digrictsis 152,
but, for various reasons, detailed data could only be collected from 114 fires for incluson in the first

part of this study.

Table 8 Fires with FRB effect by FMZ for selected fire districts for the period 1990/91 to

1996/97.
Fuel Management Zone
Total fires with
Fire District FRB effect FMZ1 FMZ2 FMZ3 FMZ4 FMZ5
1990/91 - 1996/97
Upper Murray 9 2 0 6 0 1
Heyfield 9 0 0 4 5 0
(incl. Maffra)
Horsham 28 0 20 2 6 0
West Port Phillip 29 7 12 4 4 2
Nowa Nowa 22 4 5 7 4 2
Orbost 14 6 3 4 1
Bairnsdale 24 12 1 10 0 1
Cann River 17 3 0 10 1 3
Total 152 34 41 47 20 10

(22%)  (27%) (31%) (13%)  (7%)

Table 9 shows, for asample of nine Fire Didtricts, the distribution by Fuel Management Zone of the
total numbers of fires for the eight seasons from 1990/91 to 1996/97. It indicatesthat firesin FMZ
3 are by far the most common, followed by FMZ 2 and FMZ 4. FMZs 1 and 5 show roughly equa
likeihood of occurrence (ignoring the relative area of eech FMZ).
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Table 9 Fire numbers by Fuel Management Zone for selected Fire Districts (1990/91 to

1996/97)
Fuel Management Zone

Fire District FMZ 1 FMZ 2 FMZ 3 FMZ4 FMZ5 Total

Heyfield 4 9 33 23 8 77
Maffra 15 17 40 27 12 111
Bairnsdale 34 65 149 45 32 325
Cann River 22 24 106 21 25 198
Orbost 24 36 190 19 45 314
West Port Phillip 28 39 53 0 4 124
Upper Murray 5 14 65 11 17 112

Nowa Nowa 8 15 33 4 10 70
Horsham 3 18 22 95 32 170
Total 143 237 691 245 185 1501

(10%) (16%) (47%)  (16%)  (12%)

Comparison of FMZ data

Comparing the generd fire frequencies by FMZ as shown in Table 9, with the occurrence of fires
assgted by a previous FRB by FMZ as shown in Table 8, a Chi-square test indicates a sgnificant
differencein outcome. That is, it indicates that the frequency with which fires are asssted by a
previous FRB within the FMZs, is ggnificantly different from the frequency of fires generdly within
the FMZs. The dataindicate that there is ahigher probability of awildfire encountering a previous
FRB in FMZs 1 and 2, and alower probability of awildfire encountering a FRB (or & least one
which islikely to provide some ass stance with suppression) in FMZ 3 than would be expected just
by chance.

Although these two datasets are derived from adightly different st of Fire Didtricts, thefire
occurrence and fire management practices are broadly smilar across dl of these didtricts. The data
are summarised in Figure 3.
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Figure 3 Comparison of the general occurrence of fires by FMZ and of fires which encounter
a FRB by FMZ, as percentages.

Figure 4 shows the areas of each FMZ as a percentage of the total public land areafor the ten fire
digrictsin Gippdand (NRE 1999). Although it is based on Gippdand-only data, it gives a ussful
comparison for the percentages shown in Figure 3 for occurrence of firesby FMZ for nine more
widdly dispersed fire didricts. Thisrdative distribution of FMZs would not be representative of the
Mallee region in NW Victoria, wherethereisno FMZ 1, and very little FMZ 2. For this reason, the
NW region was not included in this study.

This comparison indicates that, although FMZ 1 only accounts for approximately 3.5% of the total
area of public land, it appears to account for about 10% of thetotd fires. For FMZ 2, which
comprises gpproximately 16% of the total area of public land, the generd fire occurrenceis
agpproximately 16% (Table 9).
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Figure 4 FMZ area by percentage of total area of public land for the ten fire districts in
Gippsland.

Part 3. Statewide sample of fires
Overall FRB effect on public land

The following summary data (Table 10) were collected from the FIRES database. They indicate the
total number of fires occurring on public land for each fire season since 1990/91, and dso the
number of fires for which an effect of a previous FRB asssting with suppresson was noted on the
Final Fire Report. Table 10 indicates that fires with FRB effect noted averaged 11% for this sample
of seven consecutive fire seasons.

Table 10 Total fires on public land for seven consecutive fire seasons (1990/91 to 1996/97),

and fires where suppression was assisted by a previous FRB effect (as noted on the
Final Fire Report.

Fire Season Total fires on public  Fires with FRB effect

land recorded (% of total)
1990/91 558 61 (11%)
1991/92 412 42 (10%)
1992/93 160 20 (12%)
1993/94 258 22 (9%)
1994/95 471 57 (12%)
1995/96 266 27 (10%)
1996/97 300 38 (12%)
Total 2425 267 (11%)

Theresults given in Tables 8, 9 and 10 can be extrapolated across the State for an average fire
Season to see the effectiveness of each FMZ. I the total number of fires on public land for the seven
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fire seasons from 1990/91 to 1996/97 was 2425 as indicated by the FIRES database, then the
annud average number of firesis 346. The FIRES database has also shown that around 11% of dll
fires encounter an area previoudy burnt by a FRB which assstsin fire suppression (Table 10). Ifitis
assumed that the distribution of fires across the State is smilar to that in nine representative Fire
Didricts shown in Table 9, then around 10% of the 346 wildfires (35) will occur in FMZ 1, 16% of
the 346 wildfires (55) will occur in FMZ 2 and 47% of the wildfires (163) will occur in FMZ 3 on
average eech year. Given that about 11% of dl wildfires are likely to encounter a"helpful” FRB,
then around 38 of the 346 wildfires should be easier to suppress because of aFRB. Again,
assuming thet the effectiveness of the FMZs is smilar across the State to thet of the nine
representative Fire Didricts shown in Table 8, then 22% of the 38 "helpful” FRBs should occur in
FMZ 1, which represents eight of the 35 fires or 23% of wildfiresin FMZ 1. Similarly, 18% of the
wildfiresin FMZ 2 and only 7% of the wildfiresin FMZ 3 will encounter a FRB which will assg in
fire suppression operations.
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DISCUSSION

There are two aspects of this study which need to be consdered. Thefirgt isthe effectiveness of an
individuad FRB in assisting with suppression once a subsequent wildfire runsinto it. The second is
whether or not the current Fuel Management Zones are located in the right places to intercept
potentialy destructive wildfires.

Effectiveness of an FRB once encounter ed by a subsequent wildfire

That Overal Fud Hazard level on the Sites where a previous FRB assisted with suppression was
never more than High gppears to confirm the findings of previous work on Overdl Fuel Hazard and
firg attack effectiveness (McCarthy et al. 1999, McCarthy and Tolhurst 1998). The evidence of all
these studies strongly suggests, that sites which accumulate Overdl Fud Hazards of anything more
than High offer little prospect of any assistance to suppression of a subsequently occurring wildfire.

The average age of the previous FRB in FMZ 1 areas was around five years (Table 7). Thisis
somewhat less than the 10 year period suggested by Tolhurgt et al. (1992) over which a previous
FRB may provide useful reductionsin bark and elevated fud hazards. Tolhurst et al. (1992) aso
inferred that by five years post-fire, surface fine fuel hazards/loads would have easily re-accumulated
to pre-burn levels. This suggests that the principa effect of a previous FRBsin asssting with
suppression of subsequent wildfiresin FMZ 1 is mostly in terms of reduced eevated and bark fuel
hazards. Thisis dmost certainly the case for FMZ 2 aso where the average age of the previous FRB
was around seven years.

The mean figures for Overdl Fud Hazard outsde the find control line indicate that the type of fue
hazard reduction operations carried out in FMZ 1 and 2 areas have been more effective at
maintaining levds of Overd|l Fud Hazard of High or less. That is, these types of operations may
have been, due to both higher fire intengties and higher fire frequencies, sgnificantly more effective at
reducing bark and elevated fuel hazards to the Sage where Overdl Fud Hazard levelswere likdly to
assist with subsequent suppression operations. The mean component fuel hazard level numerica
scores of approximately 2.6 (Moderateto High) for Bark hazard, and 2.5 (Moderateto High) for
Elevated fud hazard for FMZs 1 and 2 support this (Table 5).

The single factor predictive modd using the time since the last FRB or wildfire serves to enhance
some trends which have been suggested by earlier work. In particular, the mode indicates that the
frequency of burning is very important to the usefulness of fue reduction burning, and that the most
obvious effects on subsequent wildfires are produced by FRBs which are no more than two to four
years-old.

In the very few instances where a previous FRB actudly stopped the heedfire of a subsequent
wildfire (only 4 fires out of 114), the age of the previous FRB was dways lessthan 3 years. Thisis
quite expected given the findings of Tolhurgt et al. (1992), Chatto (1996) and McCarthy (2000) that
surface fine fudl hazards re-accumulate to pre-burn levels within the first 2 to 4 years after burning for
forests with extensve litter beds. It islikdy that only aprevious FRB of 3 years or lessin age will
have discontinuous surface fuds, and importantly, to the extent that they will not support a continuous
surfacefire.



24 Effectiveness of Broadscale FRB - McCarthy & Tolhurst (2001)

The other important trend from thismode is that FRBs any older than 10 years will have avery low
probaility of assgting with suppresson. This concurs well with the findings of Tolhurst et al. (1992)
in regard to reduced levels of bark and dlevated fuesin Centra Victoria. 1t seemslikely that these
results will apply more generaly across the State, and particularly where substantia bark and
elevated fuds are present.

The predictive model, using FDI and Overal Fudl Hazard to predict the probability of a previous
FRB dowing the headfire of a subsequent wildfire, shows trends in relation to what islikely to occur
asfire danger increases. It indicates that even for sites of High Overal Fud Hazard or less, the
probability of a previous FRB dowing the headfire of a subsequent wildfire, to a point which asssts
suppression, declines quite rapidly as FDI increases. Thereisahigher probability of a previous FRB
dowing the headfire of a subsequent wildfire when FDIs are lower, while higher FDIs are more likely
to give rise to uncontrollable fire behaviour even when fud hazard levels are lower. More severe
wegther conditions and lower fuel moisture contents, which are able to negate the benefits of

reduced fud hazards, may explain this.

Another contributing factor may be that, at higher fire intengities due to higher FDIs, longer flame
lengths are able to bridge the gap between surface fuels and unburnt bark fuds, particularly on Stes
where the bark has only been charred to 2 m or less (bark hazard High to Very High). Future
prescribed burning for hazard reduction may be more effective if more bark fues further up the bole
are burnt (thus reducing the bark hazard to Moderateto High).

Effectiveness of the location of the FM Zs.

The main implications of the results reported here are that, while there appears to have been a
sgnificant effect of previous Fud Reduction Burns (FRBs) asssting with the suppression of wildfires
in Fud Management Zones (FMZs) 1 and 2, the results for FMZ 3 areinconclusive. That is, there
was no clear grategic benefit from FMZ 3 - the likeihood of there being an assisting effect in FMZ 3
was no better than if burning had been located randomly acrossthe forest. This probably relatesto
the frequency of burning which has been achieved in FMZ 3, which averaged just over 11 yearsfor
the fires analysed in this sudy (remembering aso that this represents an "artificidly” low mean figure
for FMZ 3, because the sample for FMZ 3 deliberately included more than the expected number of
fires which had some influence from a previous FRB).

It is possible that elevated and bark fuel hazards in many FMZ 3 aress, with inter-fire periods of 11
years or more, are re-accumulating to levels where they are unlikely to produce ass stance with the
suppression of subsequent wildfires. The mean numerica hazard score value obtained of 3.6 for
Overd| Fud Hazard outside the fina contral line supports this, asthisindicates an Overdl Fud
Hazard rating of High to Very High. Overdl Fud Hazards of thislevel are unlikely to be of any
benefit to firefighters, and in fact substantially reduce the probability of firgt attack efforts succeeding
(McCarthy and Tolhurst 1998).

The higher probabilities of assstancein FMZs 1 and 2 may dso be related to both closer proximity
of these zones generdly to suppression force centres, aswell as to the better access provided within
them by the relative absence of elevated fuels.

The average of only 11% of fires on public land over the last decade having any influence from a
previous FRB (as noted on the Find Fire Report) isagenera concern. Given the emphasiswhich
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NRE has placed on the implementation of Fire Protection Plans, and the consequent level of
broadscale fuel hazard reduction burning undertaken, thislevel of 11% raises questions of just what
condtitutes an effective and lagting fuel hazard reduction prescribed burn. However the finding that
firesin FMZs 1 and 2 have areatively high probability of encountering a previous FRB  indicates
that they are well located, and effective if rotationd burning is maintained.

Anecdota information collected during this sudy indicated that some FMZ 1 and FMZ 2 areas may
not have been rotationaly burnt since the Fud Management Zoning system cameinto place. That is,
acombination of finite resources and relatively short prescribed burning seasons during the 1990s,
may have led to planned FRB targets for FMZ 1 and FMZ 2 areas not being met.

This anecdota information from Fire Management Officers so suggested that the leve of fud
hazard reduction burning in FMZ 3 had never reached the origind target levels set a the beginning of
the Fire Protection Planning processin the late 1980s. This information further suggests that
consstent under-achievement in FMZ 3 was afact of operationd life. Priority isgivento burning in
FMZ 1 and FMZ 2 where possible for obvious strategic reasons. In the light of this anecdotal
information, it may be gppropriate to review the way in which targets are set for prescribed burning
for fud management within the various FMZs, and particularly FMZ 3.
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CONCLUSIONS

The following conclusons are prefaced by the acknowledgement that the results have been derived
from abiased data set. Also, aretrospective type study approach was taken in order to provide
advanced ingghts into the effectiveness of broadscale FRB on public land in Victoria A classica
experimenta approach to investigate this complex and highly variable issue would have been
exceptiondly difficult and expensive, with results not avallable for many years, whereas qudified
results from the present study can be immediately used to guide policy development and on-ground
operaiond practice. Itislikely that the qudified conclusons below are generdly correct from a
Statewide perspective, but further analysis of an expanded data set would be wise to confirm them.

Maintaining Overadl Fuel Hazard levels at High or less by fue hazard reduction, is sgnificant in
providing a Situation where there will be assstance to the suppression of a subsequent wildfire.
Levesof Moderateto High or less, asfound in most FMZ 1 and 2 aress, give higher probabilities
of there being an assigting effect. Modds have been produced to illudtrate this effect.

Increasing ‘ Fire Danger Indices tend to reduce the probability of there being an effect of dowing
rates of soread from previous fuel hazard reduction burning on most sites, even where Overdl Fue
Hazards have been kept at Moderateor less. The predictive mode constructed indicates that, on
High Overal Fud Hazard sSites, the probability of a previous FRB dowing rates of spread dropsto
less than 50% at FDIs over 25.

The maximum period of usefulness of an FRB appears to be about 10 years, after which bark and
elevated fuds add to surface fuels to produce fire behaviour which is not readily controllable.
Effective fue reduction in the future should be amed a reducing particularly bark and elevated fud
hazards to produce the most lasting fuel reduction effects.

Prescribed burning for fuel hazard reduction has had a Sgnificant effect in asssting with the
suppression of subsequent wildfiresin Fud Management Zones 1 and 2, with often between 20%
and 50% of wildfires (depending on the fire digtrict) in these zones encountering a previous fue
hazard reduction burn which can dow the headfire and assst with suppresson.

In Fue Management Zone 3, the generd effect across this zone is such that only around 7% of
wildfiresin this zone encounter a previous fuel hazard reduction burn which is useful in assgting with
suppression. Lack of effectiveness of previous FRBsin FMZ 3 gppearsto be mainly related to
frequency of burning. Thisin turn could be related to either available resources to conduct FRB or
limited opportunities for FRB due to unfavourable weether conditions during the prescribed burning
Seasons.
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