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Key Questions:

When are FRBs/HRBs likely to help with later 

suppression? 

What makes FRBs/HRBs effective – and for how 

long?

What fuels elements do we need to remove to 

make FRBs/HRBs more effective?



Scoops Owl

Gaya Island

Borneo



Naturalist  Iffah

Head scratching 

Scoops Owl



Methods  2001 Study

114 wildfires across Victoria

1990/91  to 1996/97

Fuel Hazard, 

Weather, 

Topography, 

Fire Behaviour, 

Suppression Effort  

FRB effects

Crunched numbers



Effect of weather (FDI) and Overall Fuel hazard 

on FRB effectiveness
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Table 7  Mean values for Fuel Reduction Effect for all fires by Fuel Management

Zone at the final control line

Fuel Reduction Effect FMZ 1 FMZ 2 FMZ 3 FMZ 4 FMZ 5

% of Headfire which encountered a

Fuel Reduction Burn (FRB) 0.79 0.78 0.30 0.27 0.16

Age of the FRB 5.06 7.51 11.66 13.00 13.40

Did the FRB Slow the Headfire 0.79 0.68 0.23 0.20 0.20

Did the FRB Assist Suppression 0.80 0.78 0.32 0.27 0.20

Did the FRB Stop the Headfire 0.07 0.26 0.03 0.13 0.00

Did the Headfire encounter an area of

naturally low fuel hazard

0.04 0.03 0.26 0.43 0.20

Did the headfire encounter a fuel

break such as a track or firebreak

0.29 0.42 0.19 0.40 0.30



Model: Logistic regression (logit)
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2003 FRB Effectiveness 

Methods

* Map Severity

* Compare Severity 

FRB with no FRB



2003 FRB Effectiveness Compare Severity FRB with no FRB



Alpine Fire 2003 Dartmouth Track

Recent FRB/HRB which burnt most of 

bark and elevated fuels slowed/stopped 

fire at Mod-High FDI



Alpine Fire 2003 Nunniong

Extreme FDI meant (natural) 

low fuel hazard had little effect 

in slowing headfire  

(Full Crown Scorch)



Alpine Fire 2003 

Seldom Seen

Extreme FDI and low 

canopy height gave

Full Crown Burn



2003 Alpine Fire – Major 

Runs  30 Jan 2003

Gelantipy

Benambra
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Fire severity “shadow” from 

2002 FRB/HRB – broke up run

of fire on 30 Jan 2003 Vic/NSW border

1998 FRB/HRB – had almost no effect

On 10 km wide run of fire on 30 Jan 2003



Fire Severity Project  2003 Alpine Fire Results: 

Fire Severity Index (FSI) – 43% of variation in fire severity 

explained by:

FSI = 0.22 + 0.007*FDIwt + 0.05 ln FIREage – 0.12*AspectNW

(n=142, p<0.001, r2=0.4343)

where: FSI = Fire Severity Index

FDIwt = weighted Forest Fire Danger Index

FIREage = time since last fire in area (yrs)

AspectNW = proportion of area with a northerly or westerly 

aspect



Ecological outcomes:

- Canopy Loss – less where FRB present

Ecological outcomes:

- Patchiness – greater where FRB present



Fire Severity Project  2003 Alpine Fire

Results: 

FRB most effective in first three years, 

some effect to 9-10 years - Bark and Shrubs

FDI on burn day – big, bad days FDI 50+

fire is “weather dominated” –

fuel (FRBs) and topography much less important

FRB/HRB becomes most effective later during 

“Blow-up Day” when FDI drops (and following days)



Black Saturday 2009

OFH Moderate

2008 FRB stopped fire at 

Very High FDI



Black Saturday 2009

OFH Moderate

2008 FRB stopped fire at 

Very High FDI



Fire has reached coast  at 

1610 

FAST FORWARD to 2011 – TOSTAREE FIRE Eastern Victoria 



SW Wind turns NE flank of 

fire into NEW HEAD FIRE 

7 km WIDE 





Tostaree Feb 2011



Phoenix Fire Behaviour Model Run – Nov 2011

Phoenix “matches” actual run fairly closely





Fire 1354 SW wind pushing fire strongly to NE  - upper cloud from SW change moving

in – fuels still dry - 2-3 hours to react to RH change

Myrgatroyd Fire  

Cann River Dec 2009



Cann River  Dec 2010





Cumulative Risk to

(All Priority Assets)

from 360,000 

Phoenix 

simulations

Alps & Greater Gippsland 

Bushfire Risk Landscape

FAST FORWARD to 2016 – BRL Phoenix Simulations  E.Victoria



FRB/HRB of low intensity/severity

only partially consuming surface and elevated 

fuels.  Almost no consumption of bark fuels



FRB of higher severity 

with bark and shrub fuels 

burning
Remaining surface fuel

after low intensity/severity 

FRB/HRB



Same burn done properly 5 years later

- bark and shrub fuels burning



FAST FORWARD to 2016 – Bemm River  Eastern Victoria 

It doesn’t always have to be BURNING! – Mechanical Fuel 

Modification



Summary of FRB Effectiveness:

1) FRB helps most at FDIs < 25

(NB Most suppression happens at FDI 25 or less)

2) MOST EFFECTIVE FRBs remove shrubs and 
bark

3)  Most effective in FMZ 1 (APZ) and FMZ 2 (SWMZ), 
where burn rotation < 7-8 years

4) Above FDI 50 - fires become “weather-
dominated” – fuel and slope less important

may run thru even recent FRBs



Recommendations

Don’t “fluff about” with trickling FRBs/HRBs 

if you want them to be useful the next time 

“the bloody big fire” comes along 

(esp FMZ 1 or 2, APZ/SBMZ)

Very important under all conditions to: 

*catch fires early at first attack – and

*attack later on “Blow-up Day” when FDI reduced 

- presence of FRB/HRB will assist this


