
Prescribed fire as a tool for land management 
and bushfire risk mitigation in southern Australia

Lachlan McCaw
Biodiversity and Conservation Science
Manjimup WA

AARES Conference, UWA
14 February 2020

Presenter
Presentation Notes
Presentation to the Australian Agricultural and Resource Economics Society conference, Perth, Western Australia 14 February 2020Thanks for the invitation to participate in todays session focussed on prescribed burning. Clearly it is a topic of great interest to the community at present given the scale and impact of bushfires in eastern Australia in recent months.The stage has also been set for a series of inquiries under state and Commonwealth jurisdiction that will examine factors contributing to these fires and there has already been considerable commentary around the role of prescribed burning in mitigating bushfire risk – some of it well informed, some of it less so.The focus of my presentation will be on public lands which are managed by state agencies, although the general principles do apply more broadly.



Outline
• Definition and terminology
• Time since fire and fire intensity
• Contribution of prescribed fire to mitigating impacts of 

unplanned fire
- local scale
- landscape scale

• Relationship between planned and unplanned fire
• Other methods for managing fuel to mitigate impact
• Factors affecting implementation

Ignition with drip torches
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The key points that I intend to cover relate to:- Terminology – very important because it is about communicating the intent of management- A brief look at fire behaviour and the physical principles that underpin the use of prescribed burning- The contribution of prescribed burning to mitigating bushfire risk at different scales- Relationships between planned and unplanned fire- Some of the key factors that influence the implementation of prescribed burning



What is prescribed fire?
Prescribed burning is the deliberate and lawful application of fire under specified 
environmental conditions at a time, intensity and rate of spread required to achieve 
planned resource management objectives

Synonyms: prescribed fire, planned fire, controlled burning

Specific cases:
• Hazard reduction (particularly New South Wales), fuel reduction burning
• Regeneration burning following timber harvesting
• ‘Burning-off’ – often associated with farm activities
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Prescribed burning is the deliberate and lawful application of fire under specified environmental conditions at a time, intensity and rate of spread required to achieve planned resource management objectives.Key words in this definition are: deliberate, lawful and resource management objectives. These objectives can relate to a range of purposes including:- Reducing fuels to mitigate the impact of unplanned fires on built assets and natural values- Enabling vegetation conditions that are favourable to particular species of plants and animals- Maintaining landscapes in a state that satisfies cultural expectations eg. open forests with big old treesThere are a number of synonyms that have the same broad meaning eg. prescribed fire, planned fire, controlled burning.Some commonly used terms imply a specific focus for the use of prescribed fire:- Hazard reduction implies a focus on fuel and mitigating a perceived hazard to some asset or value- Regeneration burning that may follow on from timber harvesting operations in forest- ‘Burning-off’ which is often associated with farm activities and does have a bit of a lassaiz-fair feel.These various terms are often used rather loosely in media coverage of fires, and in some of the political discourse that follows on inevitably from major bushfire events.



Why are fuel load and structure important?

Fire intensity
I = w r H 

where w = fuel consumed
r = rate of spread

H = heat yield

Fire intensity relates directly to:
- Difficulty of fire suppression
- Flame dimensions
- Thermal impact on soil and vegetation Mild fire in open forest burning 

in surface fuel of leaf litter 
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Fire intensity is the product of the:- amount of fuel consumed by a fire in the flaming zone- rate of spread of the fire, and- heat yield of the fuel which is essentially a constantFire intensity relates directly to:- difficulty of fire suppression- flame dimensions- thermal impact on soil and vegetationPut very simply reducing the amount of fuel available to be consumed by a fire reduces its potential intensity.Typically this can be achieved by using prescribed fires of low to moderate intensity to remove the layer of leaf litter and twigs on the forest floor, to remove some of the finer components of the understorey shrub layer, and in some cases a part of the flammable outer bark on eucalypt trees.Where the vegetation is dominated by tall shrubs, such as in heathlands, even prescribed fires can be relatively more intense and consume much of the standing biomass < 4mm thickness.



Fire intensity in relation to time since last fire
Jarrah forest, High fire danger, dry summer conditions
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With increasing time after fire vegetation and fuel re-accumulate, and the effects of fuel reduction diminish.These charts illustrate how fire intensity increases as fuels increase in age for two types of open eucalypt forest in south-west Western Australia – one with a sparse understorey of low shrubs, the other with a dense understorey of tall shrubs up to 2 m in height.Data represent values of fire intensity determined during replicated field experiments under dry summer conditions. The grey band on each chart indicates the range of intensity where fire suppression with bulldozers and fire trucks is likely to be feasible for trained and experienced firefighters. Once fuels exceed about 7 years in age the likelihood of successful suppression diminishes, particularly in the forest with tall shrub understorey.
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Contribution of prescribed fire to mitigating impacts of unplanned fire
Local scale

• Increased likelihood of containing fires at a small size 

• Safer conditions for firefighters working in younger fuels

• In the case of multiple ignitions (eg lightning storms) 
resources can be prioritised to fires having the greatest 
potential for damage 
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Benefits of younger fuels include:- Increased likelihood of containing fires at a small size- Safer working conditions for firefighters- In the case of multiple ignitions (eg lightning storms) resources can be prioritised to fires having the greatest potential for damage



Contribution of prescribed fire to mitigating impacts of unplanned fire
Landscape scale

• Areas burnt by prescribed fire within previous 3 years 
may be effective as a barrier to fire spread if sufficiently 
large in size for conditions of High fire danger or less

• Young fuels provide secure anchor points for fire 
suppression operations

• Fires in young fuels less likely to burn intensely at night

• Reduced severity of impact on soils, vegetation, water 
resources and fauna
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Areas burnt by prescribed fire within previous 3 years may be effective as a barrier to fire spread if sufficiently large in size for conditions of High fire danger or less.Young fuels provide secure anchor points for fire suppression operations.Fires in young fuels less likely to burn intensely at night.Reduced severity of impact on soils, vegetation, water resources and fauna.



Planned and unplanned fire:
an inverse relationship

Boer et al (2009)
Long-term impacts of prescribed burning
on regional extent and incidence of wildfires
For Ecol Mgt 259

Analysis of 50 years of fire data
for the Warren Region (WRE)
south-west WA
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Experience in south-west Western Australia demonstrates that there is a significant relationship between the area burnt by planned and unplanned fire.When the area burnt by planned fire is greater the area burnt by unplanned fire is reduced, partly through increased effectiveness of fire suppression and probably partly through direct substitution.The benefit of planned fire is that it can be done:- under conditions and at a scale that meets resource management objectives- in ways that reduce inconvenience and disruption to the community and industry (smoke, road closures etc) although these often cannot be eliminated entirely.



Other methods for managing fuels to mitigate bushfire risk
• Mechanical techniques can be used to modify the quantity 

and structure of fuel to reduce potential fire intensity

• Scrubrolling in shrubland (left) followed by burning

• Slashing, around critical infrastructure

• Most suited to vegetation that is not prone to fire 
propagation by spotting

• Narrow buffer strips may act as a barrier to fire spread but o 
not reduce potential fire intensity at a broader scale
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Mechanical techniques can be used to modify the quantity and structure of fuel to reduce potential fire intensityScrubrolling in shrubland (left) followed by burning.Slashing, around critical infrastructure.Most suited to vegetation that is not prone to fire propagation by spotting.Narrow buffer strips may act as a barrier to fire spread but do not reduce potential fire intensity at a broader scale.



Implementation

• Risk
• Organisational factors
• Attitudes to prescribed burning
• Measuring performance
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Risk – defined here as the effect of uncertainty on objectives.In undertaking prescribed burning a variety of actions can be undertaken to reduce uncertainty and risk:-	Best available guidance on weather at relevant timescales-	Field reconnaissance and intelligence-	Thorough planning and development of contingenciesOrganisational factors- well trained and equipped workforce ready to take advantage of suitable opportunities- corporate support and policy context including an acceptance of risk at senior levelsAttitudes to prescribed burningOpinions about prescribed burning do vary and can be expressed strongly and sometimes in emotive ways.Opinions are influenced by a variety of factors including:-	Knowledge and personal experience-	Whether or not individuals have a stake in the outcome-	Time elapsed since the last significant bushfire impact Performance measures- Input measures eg hectares burnt- Allocation of effort according to zones - Residual risk based on simulation modelling
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