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2009 South-eastern Australian heat-wave

Maximum temperature anomalies for the period 27–31 January 2009



2009 South-eastern Australian heat-wave

Melbourne

~374 heat-related deaths

46.4ºC
3.04 pm

173 fire-related
deaths



Victoria: Saturday 7th February 2009

• Fire fighting agencies attended 316 grass, 
scrub or forest fires

• 430,000 ha burnt

• >2,000 homes, 400 machinery sheds, 
60 businesses, 12 schools & churches, 
1,000 farm buildings destroyed

• >11,000 farm animals killed or injured

• Substantial losses of fodder, fruit trees, 
plantations, pasture & crops

• >10,000 km of fencing destroyed

• >500 people treated for burns

• 173 human lives lost



2009 Victorian Bushfires Royal Commission

Reported July 2010
6 volumes

>1,140 pages
67 recommendations



VBRC Recommendations: 
Land & Fuel Management

RECOMMENDATION 56
The State fund and commit to implementing a long-term program of 
prescribed burning based on an annual rolling target of 5 per cent 
minimum of public land.

RECOMMENDATION 57
The Department of Sustainability and Environment report annually 
on prescribed burning outcomes in a manner that meets public 
accountability objectives, including publishing details of targets, area 
burnt, funds expended on the program, and impacts on biodiversity.

RECOMMENDATION 58
The Department of Sustainability and Environment significantly 
upgrade its program of long-term data collection to monitor and 
model the effects of its prescribed burning programs and bushfires 
on biodiversity in Victoria.



Victorian (Labor) Government Response:
Land & Fuel Management

$382.4M to DSE to contribute to the staged increase in the amount of 
planned burning to 275,000 ha. by 2013-4 (5% of treatable public land)

Following a review of the effectiveness of the program, the 
government will grow the program to achieve 385,000 ha. By 2015-6.

$13M for the development of a strategic, coordinated roadside 
management framework & program of works (managed by VicRoads)

$6.1M to DSE to further examine impacts of planned burning on 
biodiversity: Long-term data collection, research, monitoring, modelling 
of the effects of planned burning on biodiversity

$2.3M to the CFA  to undertake research on fire ecology, behaviour, 
biodiversity, roadside safety & risk management, develop training to 
management roadsides



Historical context

• ENRC (Environment and Natural Resources 
Committee) Enquiry Report 2008

– Recommended 5% PB target

• Victoria’s Bushfire Strategy 2008
– Managing the Land With Fire

• Increased planned burning effort
• (Landscape) Mosaic Burning
• Genesis of a monitoring ‘strategy’



Implications for Biodiversity Conservation?

2009 Victorian Bushfires 
Royal Commission: 
Implications for 
Biodiversity 
Conservation in Victoria



First: the bad news

1. Firebreaks/Fuelbreaks
2. Towns ‘most at risk’

– 10/30 Right & fence line clearing
– Modified zoning arrangements

3. Planned burning ‘targets’

I consider 
there are three 
major ‘issues’ 
of concern in 
regard to 
biodiversity 
conservation



Protecting Melbourne’s Water Catchments

During 2006/7 fires 350km of fuelbeaks 
constructed
Target = 600km
~20m wide, ~30% canopy cover retained

1. Fuelbreaks/
Firebreaks



Fuel Breaks: Great Otways National Park

~50m wide



2. (52) Towns most at risk

Marysville



Towards a safer state ?

10/30 RIGHT & fence line clearing 
(Sept. 2009)

• Victorian Government overriding Council 
permit requirements.  Residents can:
– remove trees and vegetation within 

10 m of homes
– remove low-lying vegetation and 

‘ground fuel’ within 30 m of homes
– Clear vegetation up to 4 m adjacent 

to fence lines

– Collect fallen timber along certain 
roadsides

• CFA to conduct ‘hazard reduction’ burns 
along roadsides



Victoria towns most at risk: some strategies

Adjacent to Anglesea 
(Otways)

Before

After

Candling

Clearing/
slashing
Asset 
Protection 
Zone

Fuel reduction
Township Strategic Wildfire 
Moderation Zone (3km arc)



Otways 
Fire Management Zones 
and Fire Operations Plan

Planned burns



Increases in Planned Burning ‘targets’

2008 ENRC Inquiry into the Impact of Public Land Management Practices on 
Bushfires in Victoria: Recommendation 2.2

That … the Department of Sustainability and Environment increase its 
annual prescribed burning target from 130,000 ha to 385,00 ha.  This should 
be treated as a rolling target, with any shortfalls to be made up in 
subsequent years.

2009 VBRC RECOMMENDATION 56:
The State fund and commit to implementing a long-term program of 
prescribed burning based on an annual rolling target of 5 per cent minimum 
of public land.

2010 Victorian Government VBRC response: 
$382.4M to DSE to contribute to the staged increase in the amount of 
planned burning to 275,000 ha. by 2013-4 (5% of treatable public land)
Following a review of the effectiveness of the program, the government will 
grow the program to achieve 385,000 ha. By 2015-6.



Recorded fire history, Victorian public land 
1933-2010

Fuel reduction burns Bushfires

Figures from annual reports tabled in Parliament

Courtesy of Victorian National Parks Association

Future annual fuel reduction target: 385,000 ha 



Shifting goalposts?

2009 VBRC RECOMMENDATION 56:

The State fund and commit to 
implementing a long-term program 
of prescribed burning based on an 
annual rolling target of 5 per cent 
minimum of public land.

2010 Victorian Government response: 
…(5% of treatable public land)

2011 situation:
planned burning of 5 % of public 
land per annum

Bittern Lagoon, Langi Kal Kal

Public golf course



5% of treatable public land:
vegetation ‘treatable’ with planned fire

Vegetation initially classified as
treatable/not treatable, then this
information used to set targets
(in response to ENRC Report)

• Issues:
– Operational feasibility

• For a given vegetation community, levels of treatability might vary 
across state

• Some only treatable under a particular set of conditions 
(e.g. weather)

– Ecological desirability
• Ignores current growth stage (time since last fire), fire history, fire 

dependence/sensitivity
• Ignores incidence of unplanned fire (wildfire)



Based on DSE map, 2009



Rewarded for overachieving?

Planned Burning 
News
Areas are to be 
congratulated on 
achieving a total
of 183,302 ha of 
treated area as at the 
end of April 2011.



Summary: The problem with burning targets

• Encourage ‘easier/cheaper’ burning in remote areas, 
not achieving strategic advantage where it is needed

• Wildfire not considered in area burned figures
• Gives no indication of the effectiveness of burns with 

regard to public safety or biodiversity objectives

• “Comparing the gross area treated annually in fuel 
reduction burning – that is, for a whole agency, 
region or state – with a published target is not a good 
basis for assessing performance and is likely to be 
counterproductive.”

p. 105, Ellis, Karnowski & Whelan (2004)  National Enquiry on Bushfire Mitigation and 
Management.  COAG.



Now for the good news !

A. (Landscape) 
Mosaic Burning ?
(& Monitoring)

B. Statewide 
monitoring 
(HawkEye)

C. Commissioned 
Research

And now for the 
good news !



Landscape Mosaic Burning

• Mosaic Burning aims to break up 
large (forested) landscapes by 
providing the right mix of fire to 
create a more extensive range of 
habitat and fuel age-classes
(i.e. increased landscape 
heterogeneity). 

• It is assumed that Mosaic Burning 
will thereby help reduce the size, 
severity and impact of large-scale 
fire events, and maintain healthy 
and resilient ecosystems.

Victoria’s Bushfire 
Strategy 2008
Managing the land with fire

Increased planned burning effort
Landscape Mosaic Burning

http://www.dse.vic.gov.au/fire-and-other-emergencies/living-with-fire-victorias-bushfire-strategy



Mosaic burning & landscape heterogeneity

Simple model linking disturbance 
regimes, environmental heterogeneity 
and species diversity .



Mosaic burning & landscape  heterogeneity



Mosaic burning & landscape heterogeneity

Broad Vegetation
Communities

Damp Scrub

Foothills Forest

Forby Forest

Heathland

Tall Mixed Forest

Wet Forest

Ecological Vegetation Divisions 
(EVDs)

Lorne

Anglesea
+ Fire
History

EVD & Growth Stage

Damp Scrub Adol

Damp Scrub Juv

Damp Scrub Mature

Damp Scrub Stasis

Forby Adol

Forby Juv

Forby Mature

Heathland Adol

Heathland Juv

Heathland Mature

Tall Mixed Adol

Tall Mixed Juv

Tall Mixed Mature

Tall Mixed Stasis
Treed Swamp Mature



Mosaic burning & landscape  heterogeneity



Mosaic burning & biodiversity protection

• Likely to benefit biodiversity by:
– creating a range of vegetation age-classes that suit different 

species (habitat accommodation model)
• Test the assumption that increased heterogeneity of age classes across 

the landscape will increase species richness and diversity and reduce the 
size scale and severity of large scale bushfires
i.e. pyrodiversity begets biodiversity

– Leaving patches of unburnt vegetation that can act as a refuge 
after fire

– Reducing risk and impact of uniform, large-scale fires

• May offset negative impacts 
of burn targets
– Report area ‘treated’ not area ‘burned’



How will we know if it works?

1. Statewide Planned Burn 
Monitoring Program

Monitoring flora, habitat, fuel

• Pre & post-burn Flora 
monitoring 2006+
– By 2010 413 sites 

have been established 
& monitored

– Data to be analyzed & 
report produced 
August 2011(?)



How will we know if it works?

2. (Landscape) Mosaic Burning (LMB)  
Monitoring program
– Commenced September 2009
– LMB Statewide coordinator & Landscape 

Monitoring Officer (Head Office)
– 12 DSE Landscape Monitoring 

Coordinators (regional)

• Monitoring at 221 sites across 12 
LMB areas

• Pre-burn assessments conducted for 
flora, habitat, birds, fauna cameras & 
fuel hazard

• Post-burn assessments for 5 areas
• Data published July 2011 (?)



LMB monitoring program

• Based on the development of faunal vital 
attribute model (MacHunter et al. 2009) 
provided a basis against which the 
relationship between fauna and fire could 
be tested. 

• The faunal vital attributes model  
identifies two components that require 
testing through monitoring:

(i) The development of habitat over time and in 
relation to disturbance events (stand replacing 
and non-stand replacing fire),

(ii) The relationship between habitat and its 
suitability for fauna.

http://www.dse.vic.gov.au/fire-and-other-emergencies/living-with-fire-victorias-bushfire-strategy/fire-research-reports/listed-by-theme#10



200 metres

100 
metres

LMB monitoring program - Site design

Flora All Species

Bird Survey

Habitat

Remote 
camera

Fuel Hazard



Now for the good news !

A. (Landscape) 
Mosaic Burning ?
• Monitoring

B. Statewide 
monitoring 
(HawkEye)

C. Commissioned 
Research

More good 
news !



How will we know if it works?

3. HawkEye: Monitoring flora, habitat & fauna
– Addressing VBRC Recommendation # 58
– $6.1M over 4 years

• Statewide Biodiversity Monitoring Program
– Senior Scientist & Data analyst
– 3 project officers; Mallee, east Gippsland & Otways

– Value-adding & extending existing projects

– Monitoring database & spatial layers
– Technologies & protocols
– www.dse.vic.gov.au/hawkeye

HawkEye
Biodiversity monitoring 
for improved fire management



Project HawkEye sub-projects

Major partnerships – building on existing monitoring:

1. Mallee HawkEye - with La Trobe and Deakin Uni

2. Gippsland HawkEye  - Arthur Rylah Institute (DSE)

3. Otways HawkEye  - with Melbourne Uni

Other elements:
4. Interaction between fire and threats to 

biodiversity  (e.g. weeds, predators – fox, cat)

5. Opportunistic monitoring

6. Community involvement 

7. Information systems and monitoring protocols



Some monitoring/research questions

• Does pyrodiversity beget biodiversity?
(mosaics)

• What are the interactions between fire 
management and other drivers of 
ecosystem change?  e.g. predation, weeds

• What constitutes and where are habitat refugia for conservation 
dependent flora, fauna and ecosystems?

• What is the effect of burning at and beyond thresholds on the 
most sensitive/at risk species and ecosystems?

• How adequate are habitat growth stages as a surrogate for 
fauna?

HawkEye Biodiversity Monitoring



Fire research & monitoring - biodiversity

Fire and Biodiversity 
(Research &) 

Monitoring sites
Hawkeye
Mallee/Box-Ironbark study
Landscape Monitoring
Pre and post burn monitoring
Casterton study
Otways mosaic study
Other



Now for the good news !

A. (Landscape) 
Mosaic Burning ?
• Monitoring

B. Statewide 
monitoring 
(HawkEye)

C. Commissioned 
Research

More good 
news !



How will we know if it works?

Research Project 1

• Relationships between biodiversity and baseline 
landscape mosaic burning in the 2009 bushfire areas 
(Faunal refuges in Fire-Prone Landscapes)

• La Trobe & Deakin Universities
– How does the amount of 

recent (planned) burning in 
the landscape influence the 
resilience of the landscape 
to future events, including 
severe wildfire?

Fire Severity Map



How will we know if it works?

Research Project 2

• Retrospective approach to identify the biodiversity values 
of different fire mosaics

• Arthur Rylah Institute, DSE
– How do flora & fauna 

communities develop 
over time (after fires of 
different intensity and 
spatial pattern)?



• •

•

• •

•
• •

• •

How will we know if it works?

Research Project 3

• Experimentally examining mosaics created by planned 
landscape Mosaic Burns
(Fire, Landscape Pattern and Biodiversity)

• Forest & Ecosystem Science,
Uni. Melbourne

• How do flora and fauna
respond to fine- and 
coarse-grained mosaics
at the landscape scale?

Wye River

Anglesea

Simple 
Mosaic

Complex 
Mosaic

km            32 land mosaics
Each ~100 ha
5 sites per mosaic
= 160 sites



UniMelb Fire, landscape pattern & biodiversity 
project

Fire regime

Spatial pattern

Behavioural processes
Survival

Reproductive capacity
Movement
Dispersal

Competition
Predation and herbivory

Species occupancy, 
diversity and 
behaviour

Animal movement
‐home range
‐resource selection

Abundance and occupancy
modelling
‐species richness, individual species

Behaviour
‐competitive interactions
‐paternity 

Recolonisation
‐sink/source populations

Molecular ecology
‐spatial pattern and genetic diversity

http://www.forestscience.unimelb.edu.au/research/bushfire/fire‐ecology.html



Value-adding: Otways HawkEye

Fuel reduction
Township Strategic Wildfire 
Moderation Zone (3km arc)

Targetted monitoring in ‘high 
impact’ TSWMZ



Conclusions - VBRC: Implications for 
biodiversity conservation in Victoria

Issues
• Arbitrary targets based only 

on area burned (treated)
• Associated prevention 

measures with localized 
severe impacts

Prospects
• Renewed momentum (and 

resources) to support 
substantive biodiversity 
research and monitoring 
programs

/

☺
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