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Climatic Indicators – Jarrah 
Forests

• Mediterranean Type
• 140-160 dry fuel days annually
• Annual summer drought
• Up to 200 lightning-caused wildfires 

annually
• Region characterised as “fire prone”
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Lightning-
caused Fires 
(2001-2003)



Unrestrained 
Lightning Fires 

(2000–2003)

459 Fires
Spread for 50 hours over           
3 to 4 days
ROS 200 m/hr
~85% of forest burnt

Ultra conservative
















Historic Indicators 
– Jarrah Forests
 Extensive, frequent use of fire 

by Nyungars
 Fires in spring/summer/autumn
 Mostly low intensity, 

occasionally high intensity
 Balga trees 3-4 fire intervals in 

drier parts of the forest
 Riparian areas and low fuel 

habitats burnt less frequently

    
  

            

    
        

  
            

            
          
      




Historic indicators 

jarrah forests

		Extensive, frequent use of fire by 

Nyungars

		Fires in spring/summer/autumn

		Mostly low intensity, occasionally 

high intensity

		Balga trees show 3-4 year fire 

intervals in drier parts of the forest

		Riparian areas and low fuel 

habitats burnt less frequently



















Forest fire danger rating
0 5 10 15 20 25 30 35 40 45 50

Fire line intensity
(kW/m)

0

1000

2000

3000

4000

5000

7.5 t/ha 
(< 5 years since last burn)

10 t/ha 
(5 - 8 years since last burn)

15 t/ha
(8 - 15 year since last burn)

25 t/ha
(long unburnt areas)

Low Mod    High Very High Extreme

Direct Suppression
Hand crew

Presenter
Presentation Notes
This diagram requires some explanation.The limit for hand tool suppression is a fire with an intensity of 1000 kW/m about the intensity of the inset picture.At a given fire danger fires will burn with different intensities depending on the fuel load.  At a Moderate to High fire danger (2nd green dot) a fire in a 15 t/ha fuel will have an intensity of 1600 kW/m. This cannot be controlled by hand tools.  If the fuel is reduced to 10 t/ha the intensity will be 800 kW/m which can be controlled.Looked at another way prescribed burning for fuel reduction extends the range of weather conditions when fire suppression will be effective.  Suppression with hand tools can be effective at Very High fire dangers if the fuel is reduced to < 7.5 t/ha.  Note that under Extreme fire dangers the hand tools are not effective even in very light fuel  because of blown embers.  However fire spread will be slow and the fire will be smaller and easier to control when the conditions are less severe.In the ACT fires in heavy fuels > 25 t/ha could not be controlled even at Low to Moderate fire dangers.
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Presenter
Presentation Notes
The limit of direct suppression by air tankers and dozers is 2500 kW/m.  As before the effect of prescribed burning is to extend the range of weather conditions that prescribed burning will be effective.  Again all forms of suppression will fail under extreme fire danger because of blown embers creating more spot fires than suppression efforts can contain.The level for suppression for hand tools is included on this graph to stress the point that aircraft suppression will not be effective unless it is supported by ground attack.Observations during the ACT fires were that medium helicopters alone could not suppress small fires in heavy fuels under Moderate fire Danger conditions.  However they did reduce the intensity so that ground crews with hand tools could have suppressed the fires if they had been deployed.  Unhappily they were not (possibly due to a policy of not having the two operations working at the same time) and the fires escaped.



Prescribed Burning
Only practical means to reduce spotting
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Distance downwind of firebreak (m)

Comparison of peak ember densities downwind of fire F (22 year old 
fuel) and fire D (5 year old fuel) , burnt simultaneously on 14/02/02.

22 y.o.

5 y.o.

• Reduction in bark fuel reduces embers 
densities

• Firebrands major source of house 
ignition

• Spotting – determines limits for 
effective suppression

Presenter
Presentation Notes
The density of firebrands from a 22 year old jarrah fuel is 8 times higher than the density fron a 5 year old prescribed burn. Note the graph need to re drawn to reduce the sharp rise in spotting density from the 5 year old fuel above the data  point.
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Peak density (from 22 y. o. fuel)

Model 22 y. o.

Peak density from 5 y. o. fuel.
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Distance downwind of firebreak (m)
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Comparison of peak ember densities downwind of fire F (22 year old fuel) and fire D (5 year old fuel) , burnt simultaneously on 14/02/02.
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E and C
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A comparison of peak ember density vs distance from firebreaks, for Plots E and G.



L and G
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Comparison of peak ember densities downwind of fire F (22 year old fuel) and fire D (5 year old fuel) , burnt simultaneously on 14/02/02.
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Comparison of peak ember densities downwind of fire F (22 year old fuel) and fire D (5 year old fuel) , burnt simultaneously on 14/02/02.
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Peak ember densities downwind of fire F (22 year old fuel).
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Comparison of peak ember densities downwind of fire F (22 year old fuel) and fire D (5 year old fuel) , burnt simultaneously on 14/02/02.
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Peak ember density at 40 m versus Fire intensity at edge of fire plot
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Peak ember density at 40 m versus mean fire intensity for fire plot
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Mount Cooke Fire  10th–11th January 2003
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Biodiversity Considerations



Biological Indicators (flora) 
– Jarrah Forests

Some obligate seeders on moist sites 
flower 6-8 years after fire.
Thicket-forming species in broad valley 

floors are obligate seeders and depend 
on dry fires for regeneration.
Seedling regeneration and survival is 

most prolific after summer/autumn fire.



Time to first flowering after fire for 300 
upland forest understorey species
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Time to first flowering after fire for 300 upland forest understorey species
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Biological Indicators (fauna) 
– Jarrah Forest






		Black Gloved Wallaby














		Tammar Wallaby











•Quenda Bandicoot

•Quokka




		Quenda Bandicoot



		Quokka











Generalised post-fire population trends 
for some Jarrah forest mammals
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Mammal Trap Rates in Perup Forest          

0

10

20

30

40

50

60

70

80

Tr
ap

 ra
te

 (%
)

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

Yendicup
Boyicup

Burn

Burn
Burn

Year
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Biological Indicators 
(mammals) – Jarrah Forests

Behavioural and biological adaptations 
to fire.
No single fire interval is optimal for all 

species.
Severity of fire impact proportional to 

fire size and intensity.



Fire Management Objectives

To protect environmental and 
community values on lands managed by 
the Department from damage or 
destruction from wildfire.



Fire Management Objectives

To use fire as a management tool to 
achieve biodiversity conservation and 
other land management objectives, in 
accordance with designated land use 
priorities.



Use of Fire

Use prescribed fire or other methods to 
reduce hazards on appropriate areas of 
CALM lands, where it can be demonstrated 
that this is the most effective means of 
wildfire control, and where undesirable 
ecological effects do not result.



Fire Diversity Promotes 
Biodiversity

An interlocking mosaic of patches of 
vegetation representing a range of fire 
frequencies, intervals, seasons, 
intensities and scales need to be 
incorporated into ecologically-based fire 
regimes if they are to optimise the 
conservation of biodiversity.



Integrated Fire Management

Biodiversity Inputs

Management inputs 

Asset protection inputs

Indicative 3             
year Burn                
Plan

Annual Burn 
Plan 

Flora, fauna, periodicity, season, 
intensity

Silviculture, harvesting, research etc

Wildfire Threat Analysis
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Presenter
Presentation Notes
We now have LCU mapped by Joe Havel.  LCU based on Vegetation the 315 Vegetation Complexes used in the RFA.  Are subdivided into subunits which are more ecologically homogenous.For each LCU we will identify flora considered to have a critical fire response.  This will need significantly more work and field survey for data collection.  This information is fundamental to the success of the whole approach and cannot be skimped on.The flora with the most limiting vital attribute values will be used to determine the shape of the theoretical negative exponential distribution of area by  time since fire.  We will look at the sensitivity of determining these curves for each Veg Complex or Ecological Vegetation Systems during the case studies to get an indication of the scale at which the curve works best.We will use GIS to determine the location and extent of the existing age classes and compare it to the theoretical curve.We will then have to determine the ‘rule’ set for determining ‘Logical Burn Units’ within an LCU.



WILDFIRE THREAT

VALUES AT RISK

RISK OF IGNITION
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HEADFIRE BEHAVIOUR
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VALUES

Four Broad Categories
Community Protection 

• ( settlements, hospitals, schools, essential utilities) 
Visitor Values

• (Camping areas, recreation sites, cultural/heritage)
Biodiversity conservation

• (fire vulnerable threatened species and ecological 
communities , monitoring plots, research sites)

Forest Production
• (pine plantations, young regrowth, large or small )



VALUES

Grouped from 1 to 6
 Group 1

• Threat to Multiple lives and irreplaceable biological 
values.

 Group 2
• Few Lives at Risk, Very High Property / Community  

Fire Vulnerable Critically Endangered.Species,
• Essential Utilities, Major recreation site. 

 Group 3
• High Biological, property values. Low risk to Life

 etc 
















Rare Frogs



Noisy Scrub Bird





Perth Hills - Values





Risk of Ignition

Causes of Fires
Lightning (varies from 4 to 60%)
Deliberate/Arson ( 40 to 60%)
Accidental Escapes from Burns (2 to 8%)
Recreationists
Timber and  Other industries
Unknown







Fire Behaviour

Headfire Behaviour (Rate of Spread 
meter/hour)
Head Fireline Intensity  (kW/meter)
Based on Fuel Type, Time since last 

Fire/Burn, Terrain, Weather ( 95% 
conditions).
Grouped into “Ease of Suppression” 

categories



Time Since 
Last Fire –
June 2002



Time Since 
Last Fire –
June 2003







Suppression Response

 Location of Ground/Aerial Forces
Number of Personnel, Tankers, Dozers, 

Aircraft
Roading Network
Fire Response Zones for initial attack
Provides coverage to high values 

concentrations, about 40 kilometre radius 
from Work Centres.
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Presentation Notes
We now have LCU mapped by Joe Havel.  LCU based on Vegetation the 315 Vegetation Complexes used in the RFA.  Are subdivided into subunits which are more ecologically homogenous.For each LCU we will identify flora considered to have a critical fire response.  This will need significantly more work and field survey for data collection.  This information is fundamental to the success of the whole approach and cannot be skimped on.The flora with the most limiting vital attribute values will be used to determine the shape of the theoretical negative exponential distribution of area by  time since fire.  We will look at the sensitivity of determining these curves for each Veg Complex or Ecological Vegetation Systems during the case studies to get an indication of the scale at which the curve works best.We will use GIS to determine the location and extent of the existing age classes and compare it to the theoretical curve.We will then have to determine the ‘rule’ set for determining ‘Logical Burn Units’ within an LCU.
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Fire Proneness

Productive, 
moisture gaining, 

lower fire 
frequency,higher 

intensity

Open, dry, frequent 
fire, lower intensity
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We now have LCU mapped by Joe Havel.  LCU based on Vegetation the 315 Vegetation Complexes used in the RFA.  Are subdivided into subunits which are more ecologically homogenous.For each LCU we will identify flora considered to have a critical fire response.  This will need significantly more work and field survey for data collection.  This information is fundamental to the success of the whole approach and cannot be skimped on.The flora with the most limiting vital attribute values will be used to determine the shape of the theoretical negative exponential distribution of area by  time since fire.  We will look at the sensitivity of determining these curves for each Veg Complex or Ecological Vegetation Systems during the case studies to get an indication of the scale at which the curve works best.We will use GIS to determine the location and extent of the existing age classes and compare it to the theoretical curve.We will then have to determine the ‘rule’ set for determining ‘Logical Burn Units’ within an LCU.
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Actual Fuel Age Distribution
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		DESCRIPT		AREA_HA		COUNT		PERIMETER_

		2001 - 2002		2604.0		14		52512

		2000 - 2001		3842.9		18		127363

		1999 - 2000		6238.5		27		141719

		1998 - 1999		12.9		5		3551

		1997 - 1998		21890.4		18		238654

		1996 - 1997		21819.2		15		250650

		1995 - 1996		9235.7		18		204521

		1994 - 1995		24404.2		20		254948

		1993 - 1994		4697.8		10		130269

		1992 - 1993		436.1		7		24188

		1991 - 1992		12761.3		13		145273

		1990 - 1991		19004.1		15		163818

		1989 - 1990		218.3		18		25020

		1988 - 1989		463.0		17		41769

		1987 - 1988		5535.8		16		76685

		1986 - 1987		2243.9		13		77871

		1985 - 1986		1695.1		24		81122

		1984 - 1985		1438.5		9		43509

		1983 - 1984		143.9		6		14429

		1982 - 1983		700.0		23		56070

		1981 - 1982		0.5		1		281

		1980 - 1981		756.2		13		34020

		1979 - 1980		164.9		10		21995

		1978 - 1979		590.8		9		37358

		1977 - 1978		667.3		9		19968

		1976 - 1977		5.9		1		1123

		1975 - 1976		880.1		4		41822

		1974 - 1975		613.6		1		18667

		1973 - 1974		199.3		5		19282

		1967 - 1972		567.9		10		30833

		1961 - 1966		277.7		7		23264

		Prior to 1960		1480.3		5		36589

		No Recorded Burn		96.6		27		25288
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Actual Fuel Age Distribution
Southern Hilly Terrain - 30th June 2003
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sht-graphdisslv

		DESCRIPT		AREA_HA		COUNT		PERIMETER_

		2002 - 2003		62877.3		18		339294

		2001 - 2002		2602.0		13		51810				2604.0

		2000 - 2001		3841.0		16		126521				3842.9

		1999 - 2000		6109.9		27		138842				6238.5

		1998 - 1999		12.9		5		3551				12.9

		1997 - 1998		15757.8		18		195707				21890.4

		1996 - 1997		21802.0		18		251676				21819.2

		1995 - 1996		2371.8		34		108112				9235.7

		1994 - 1995		12503.7		30		188759				24404.2

		1993 - 1994		4683.0		10		130577				4697.8

		1992 - 1993		436.1		7		24188				400.0

		1991 - 1992		315.5		29		31704				12761.3

		1990 - 1991		937.9		38		74729				19004.1

		1989 - 1990		216.3		15		24037				218.3

		1988 - 1989		463.0		17		41769				463.0

		1987 - 1988		504.7		28		38687				5535.8

		1986 - 1987		2239.1		13		78187				2243.9

		1985 - 1986		974.7		18		43227				1695.1

		1984 - 1985		508.2		9		32702				1438.5

		1983 - 1984		143.9		6		14429				143.9

		1982 - 1983		652.9		22		56030				652.9

		1981 - 1982		0.5		1		281				0.5

		1980 - 1981		756.2		13		34020				756.2

		1979 - 1980		164.9		10		21995				164.9

		1978 - 1979		590.8		9		37358				590.8

		1977 - 1978		667.3		9		19968				667.3

		1976 - 1977		5.9		1		1123				5.9

		1975 - 1976		880.1		4		41822				880.1

		1974 - 1975		2.0		1		702				613.6

		1973 - 1974		199.3		5		19282				199.3

		1967 - 1972		567.9		10		30834				567.9

		1961 - 1966		277.7		7		23264				277.7

		Prior to 1960		1479.8		5		36869				1480.3

		No Recorded Burn		619.9		135		141991				96.6
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Presentation Notes
We now have LCU mapped by Joe Havel.  LCU based on Vegetation the 315 Vegetation Complexes used in the RFA.  Are subdivided into subunits which are more ecologically homogenous.For each LCU we will identify flora considered to have a critical fire response.  This will need significantly more work and field survey for data collection.  This information is fundamental to the success of the whole approach and cannot be skimped on.The flora with the most limiting vital attribute values will be used to determine the shape of the theoretical negative exponential distribution of area by  time since fire.  We will look at the sensitivity of determining these curves for each Veg Complex or Ecological Vegetation Systems during the case studies to get an indication of the scale at which the curve works best.We will use GIS to determine the location and extent of the existing age classes and compare it to the theoretical curve.We will then have to determine the ‘rule’ set for determining ‘Logical Burn Units’ within an LCU.
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We now have LCU mapped by Joe Havel.  LCU based on Vegetation the 315 Vegetation Complexes used in the RFA.  Are subdivided into subunits which are more ecologically homogenous.For each LCU we will identify flora considered to have a critical fire response.  This will need significantly more work and field survey for data collection.  This information is fundamental to the success of the whole approach and cannot be skimped on.The flora with the most limiting vital attribute values will be used to determine the shape of the theoretical negative exponential distribution of area by  time since fire.  We will look at the sensitivity of determining these curves for each Veg Complex or Ecological Vegetation Systems during the case studies to get an indication of the scale at which the curve works best.We will use GIS to determine the location and extent of the existing age classes and compare it to the theoretical curve.We will then have to determine the ‘rule’ set for determining ‘Logical Burn Units’ within an LCU.
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Specific Patch Objectives

To protect and maintain suitable 
habitat for Tammar Wallaby/ Quokka 
communities through development of 
patchy burn mosaic ( 60-80%) on 
upland sites, and less than 30 % burn 
within broad valleys/ riparian zones.
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Test for Ecologically 
Sustainable Fire Management

 Does fire management restrict frequency 
of large wildfires?



 Does it provide an acceptable level of 
protection to life, property and fire 
vulnerable ecosystems?

Test for Ecologically 
Sustainable Fire Management



 Does fire interval allow for replacement of 
seed banks?

Test for Ecologically 
Sustainable Fire Management



 Does the fire regime include a fire-free 
period to allow for maturation of special 
habitats?

Test for Ecologically 
Sustainable Fire Management



 Does the fire regime include seasonal 
diversity?

Test for Ecologically 
Sustainable Fire Management



 Does the fire regime maintain a fire-
induced mosaic at the appropriate scale?

Test for Ecologically 
Sustainable Fire Management
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