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MiniSter’S  
WelCoMe MeSSage

The Hon. matt Kean mP

Minister for Energy 
Minister for Environment

The 2019–20 bushfires were some of the worst in Australia’s recorded 
history, burning at a scale never seen before.

As Minister for Energy and Environment, I recognise the need to better 
prepare for future fire seasons and help build the skills, knowledge 
and systems that governments, landholders, wildlife carers and 
scientists will need to meet the conservation challenges we face.

The Nature Conservation Council has been an important voice 
showcasing the latest scientific research into how our changing 
climate is affecting the intensity and frequency of fires on our natural 
landscapes.

This conference is an important opportunity to examine how we 
can better protect a range of ecosystems and communities from the 
effects of different fire intensities in a changing climate.



2021 Bushfire ConferenCe  |  5

WelCoMe froM the  
nature ConServation CounCil’S  
BuSh fire adviSory CoMMittee

Dear distinguished guests, presenters, 
representatives and delegates,

On behalf of Nature Conservation Council’s (NCC) 
Bushfire Program, we would like to welcome you 
to the 12th Biennial Conference – Cool, Warm, Hot: 
the burning questions. Following the extensive and 
severe wildfires of 2019-20 which burnt swathes 
of eastern NSW, eastern Queensland and Victoria, 
it is a timely opportunity to come together to learn 
about the vast impacts to communities, natural 
ecosystems and biodiversity; share our triumphs 
and disappointments; hear of advances in fire 
management; and reassess and improve our 
approaches in integrating fire management with 
other natural area management objectives.

The conference this year expands on the themes of 
our last Conference held in 2017, Fire, Fauna and 
Ferals: from backyards to bush, by exploring how 
different fire intensities can influence ecosystems 
and communities in a changing climate. In light 
of the recent fires, the program will examine how 
to incorporate cool, warm and hot fires as part 
of an optimal fire regime to meet objectives for 
community and ecosystem resilience.

Presentations will provide insights into how  
low-intensity (cool), medium-intensity (warm), and 
high-intensity (hot) fire interacts with communities, 
both human and natural. We will explore ways 
that we can manage fire to actively support our 
communities and enhance ecological values across 
the landscape. The historical use of fire, the benefits 
of cultural burning, and the implications of climate 
change on fire regimes will be described; whilst 
the complexities and challenges of managing the 
interface between urban and bushland areas and 
community perceptions will be investigated.

Finally, we will learn of recent wildfire impacts, 
draw on lessons learnt, and hear of recovery and 
restoration efforts within communities and natural 
ecosystems. Over the next three days we will learn 
from a wide range of land managers and experts, 
linking scientific evidence, on-ground case studies, 
Aboriginal cultural knowledge, and practical 
risk management strategies to demonstrate the 
importance in applying different types of fire for 
cultural, ecological and community objectives. 

Large conferences like these could not occur 
without the financial commitment of our sponsors. 
We would like to express our deep appreciation 
to platinum sponsors, the NSW Rural Fire Service 
and the Department of Planning, Industry & 
Environment: NSW National Parks & Wildlife 
Service; gold sponsor, the Humane Society 
International Australia; and bronze sponsor, the 
Department of Planning, Industry & Environment: 
Crown Lands. Their continued and very generous 
support is essential to enable the community to be 
updated with new and relevant information about 
bushfire management.

Conference Committee
Professor Don White

Rob Pallin

Bob Conroy

Dr Grahame Douglas

Greg Mullins

Jane Gye

Jim Morrison

Dr Judy Lambert

Emeritus Professor  
Ross Bradstock

Dr Simon Heemstra

Kate McShea

Dr Evelyn Chia

Lucy Tremain

Greg Banks

nature.org.au/bushfire-advisory-committee

http://nature.org.au/bushfire-advisory-committee
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Day 1, Tuesday 4th of may 2021

SeSSion 1: Cool opening addresses and conference overview, 9:30-11:30am 
Chairs: Professor Don White and rob Pallin

Professor Don White Nature Conservation Council NSW Welcome

Brendan Kerin Metropolitan Local Aboriginal  
Land Council

Welcome to Country

The Hon. matt Kean mP NSW Minister for Energy and 
Environment

Opening Address

Trish Doyle mP NSW Shadow Minister for 
Emergency Services

Address

Kate Washington mP NSW Shadow Minister for the 
Environment

Address

Peter mcKechnie Deputy Commissioner, NSW Rural  
Fire Service

Address 

Dr mark ooi University of NSW Keynote: The fire regime, fire diversity and biodiversity

Bhiamie Williamson Australian National University Indigenous people in disaster recovery

Chels marshall Australian National University Species of culture, climate change and perception change

SeSSion 2: Cool Cultural fire, climate change and fire regimes, 2:00-4:00pm 
Chairs: Dr Judy lambert and Dr Grahame Douglas

emeritus Professor 
Bill Gammage

Australian National University Keynote: Managing Fire

Dr mal ridges Department of Planning, Industry  
and Environment

Burning for Yunghadu: how Aboriginal culture became the 
binder for resilience in a mallee socio-ecological system

Chris andrew =S= Black Duck Foods Ltd Fire for food

Dr Scott mooney University of NSW Fire, humans and climate as drivers of environmental 
change on Broughton Island, NSW

Dr Phil Zylstra Curtin University To fight future fires, we should stop fighting the forests

mark Constantine =S= University of NSW Low-intensity fires may be missing from the palaeofire 
record

Professor alan York University of Melbourne Changing fire regimes: the response of litter-dwelling  
forest invertebrates to altered seasonality and frequency  
of prescribed fire

Various Q&A – Cool fire

=S= Speed talk

ConferenCe prograM
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Day 2, Wednesday 5th of may 2021

SeSSion 3: Warm risk planning and management, 9:30-11:30 am 
Chairs: rob Pallin and Professor Don White

rob Pallin Nature Conservation Council NSW Welcome

robert Quirk Executive Director, NSW National 
Parks and Wildlife

Address

Professor Phil Gibbons Australian National University Keynote: Opinion vs evidence. What is the relationship 
between hazard-reduction burning and house losses during 
bushfires in Australia?

nicholas Gellie &  
ian Brown

Independent Bushfire Group Too hot to handle? A review of fire suppression effectiveness 
of the 2019-20 bushfires in NSW

Dr Grahame Douglas Western Sydney University Conservation of natural areas and concepts of design: 
bushfire under the influence of climate change

Dr rebecca Gibson Department of Planning Industry 
and Environment

Fire mapping by machine learning: supporting smart fire 
management

representatives NSW Rural Fire Service and  
National Parks and Wildlife

Next generation Bush Fire Risk Management Plans

Deb Sparkes =S= Centre of Excellence for  
Prescribed Burning

Program logic and performance measures for  
prescribed burning

mark Schuster &  
al Hartley

Ku-ring-gai Council and Queensland 
Parks and Wildlife Service

From Northern Sandstone to Southern Sandstone: 
similarities and differences in fire management

SeSSion 4: Warm Community and ecological resilience, 2:00-4:00pm 
Chairs: Greg mullins and Bob Conroy

associate Professor 
owen Price

University of Wollongong Learning from the 2019-20 bushfire season

ian allan The Blue Mountains Botanic Garden When one of the only botanic gardens surrounded by a 
World Heritage Wilderness Area burned in the 2019-20 
bushfires, how did we respond and what did we learn?

Dr Jennifer Scott &  
James Chan

Ku-ring-gai Council Climate Wise Communities and the application of Ambient 
Technology (Simtable) to raise awareness about bushfire 
and other climatic extremes

Sonja elwood NSW Wildlife Council Volunteer emergency response for native fauna in the  
NSW Black Summer Fires 2019-20. Where are we now?

Jane Williamson =S= Australian Catholic University Compliance with habitat maintenance fire interval 
prescriptions in Land Management Zones

Scott meier =S= Australian Association of Bush 
Regenerators

Before, after, during? Where does the bush regenerator fit 
into a fire event?

Professor David 
lindenmayer

Australian National University Fires, forests, and fauna

Various Q&A – Warm fire

=S= Speed talk
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Day 3, Thursday 6th of may 2021

SeSSion 5: HoT Climate change and ecosystem impacts 9:30-11:30 am 
Chairs: Jane Gye and Dr Simon Heemstra

Jane Gye Nature Conservation Council NSW Welcome

Professor lesley Hughes Macquarie University and the 
Climate Council of Australia

Keynote: Our life support system on life support

Greg mullins Emergency Leaders for Climate 
Action and the Climate Council  
of Australia

Keynote: Climate change-driven bushfires: our new extreme

Dailan Pugh North East Forest Alliance Rainforests urgently need their buffers restored

Dr Judy lambert North Head Sanctuary Foundation Fire severity: does it affect coastal heathland restoration?

Dr Kate Hughes Macdonald Valley River Keeper 
Network

To reconcile has two meanings

Harriet Simpson-
Southward

University of Wollongong Effects of climate change on resilience of fire-prone  
eucalypt communities

Tom le Breton =S= University of NSW Fire-adapted traits of threatened shrub species in riparian 
refugia: implications for fire regime management

Dr Samantha lloyd =S= Queensland Fire & Biodiversity 
Consortium, Healthy Land and Water

The 2019-20 Queensland bushfire season and post-fire plant 
responses in the Border Ranges (Qld)

eli Bendall =S= University of Wollongong Worsening drought and fire may limit regeneration in 
eucalyptus forests

SeSSion 6: HoT Wildfire and biodiversity, 2:00-4:30pm 
Chairs: Jim morrison and emeritus Professor ross Bradstock

Professor andrew 
Bennett

La Trobe University Keynote: Fire and landscape change: what kinds of 
knowledge provide insight for fauna conservation

evan Quartermain Humane Society International 
Australia

Safeguarding Australia’s wildlife: lessons from the 2019-20 
‘Black Summer’ bushfires

Dr Kellie leigh Science for Wildlife The impact of bushfires on koalas living in protected areas 
and planning for a future under climate change: a case 
study of koalas in the Greater Blue Mountains

Pete Knock Nature Conservation Council of NSW Understanding and responding to the impacts of the 2019 
fire season on large forest owls in Northern NSW

Dr Jennifer Taylor Australian Catholic University Bats, birds, reptiles and fire severity in Warrumbungle 
National Park

Jamie Bertram &  
nathan Brennan

NSW Rural Fire Service and Coffs 
Harbour and District Local Aboriginal 
Land Council  

Gumbaynggirr Darruyay Dunggirr Jagun Mangga-
Bayilaygam “Gumbaynggirr Good Koala Country Plan”: 
managing our country for koalas

Peter leeson Institute of Foresters of Australia, 
Forest Fire Management Committee, 
South East Queensland Fire and 
Biodiversity Consortium

Using hot fire to restore exotic pine plantation to native 
vegetation

Dr Tein mcDonald Australian Association of Bush 
Regenerators

Harnessing the power of fire for restoration gains – learning 
from the efforts of multiple emergency responders

Various Panel Discussion Cool, Warm, Hot: answering your burning questions

Chris Gambian Nature Conservation Council NSW Where to from here and closing address

=S= Speed talk
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minister for energy and environment, 
The Hon. matt Kean 
nSW Government

Matt Kean entered parliament in 2011 and spent 
his early years advocating for stronger mental 
health policy.

Elevated to the NSW Cabinet in 2017, he was 
appointed Minister for Innovation and Better 
Regulation in 2017 and then Minister for Energy 
and Environment in 2019.

An outspoken critic of “climate denialism”, he has 
campaigned for greater and national action on 
climate change, arguing it’s not only good for the 
environment but it’s also good for our economy.

He has committed to increasing the size of the 
NSW national park estate by over five per cent or 
400,000 hectares by the end of 2022 and in 2020 
he delivered the biggest renewable energy policy in 
Australia’s history.

Shadow minister for emergency 
Services, Trish Doyle
australian labor Party

Trish Doyle was elected to the NSW Legislative 
Assembly as the Member for Blue Mountains in 
2015. She is a member of the NSW Labor Party. 

In 2019, she was re-elected and appointed as the 
Shadow Minister for the Prevention of Domestic 
Violence and Women and Shadow Minister for 
Emergency Services. 

Growing up in the Riverina, Trish feels a strong 
connection to rural Australia. She trained as a 
school teacher and worked in schools throughout 
Sydney’s west and the Blue Mountains.  

Trish moved onto working in women’s services 
and advocated strongly for changes to domestic 
violence and sexual assault laws. She was the 
founding co-ordinator of the NSW Women’s 
Information & Referral Service. 

As a supporter of social justice, Trish believes in 
maintaining close connections with the community 
and has great compassion for the vulnerable and 
disadvantaged. She is motivated by improving the 
circumstances of her community and a deep love of 
people and the environment. 

Shadow minister for environment 
and Heritage, Kate Washington
australian labor Party

Kate Washington is Shadow Minister for 
Environment and Heritage, Shadow Minister for 
Rural Health, and the member for Port Stephens in 
the NSW Parliament. Kate was first elected in 2015 
and re-elected in 2019. 

As a local representative, Kate has taken an 
active role in protecting the iconic and pristine 
environment of Port Stephens. Previous campaigns 
include securing the initial funding for a koala 
hospital in Port Stephens, and forcing the 
Berejiklian government to reverse the sale of 
Mambo Wetlands to a developer. 

As Shadow Minister for Environment, Kate has been 
a strong advocate for reducing plastic pollution, 
improving the national parks estate, protecting 
threatened species, and curtailing illegal and 
harmful land clearing. 

Kate grew up in country NSW and gained bachelor’s 
degrees in laws and arts at the University of Sydney. 
Immediately prior to entering parliament, Kate was 
a partner in a Newcastle law firm, specialising in 
health law.

offiCial  
addreSSeS
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Deputy Commissioner Peter 
mcKechnie
nSW rural Fire Service

Deputy Commissioner (DC) Peter McKechnie 
became involved with the NSW Rural Fire Service 
in 1992, having joined as a volunteer at Narara 
Brigade. In 2003 he commenced a salaried position 
holding titles such as Learning Development & 
Operations Officer, Region Operations Officer, 
District Manager, Manager State Operations & 
Aviation and Director Area Operations.

As of March 2021, he was appointed Deputy 
Commissioner of Field Operations.

DC McKechnie has been a part of major fire 
incidents and other emergencies within NSW, 
interstate and overseas, and has represented the 
NSW RFS in international programs in Singapore, 
Indonesia and the United States. He also led 
Australian Deployments to the USA and Canada, 
assisting in local firefighting authorities.

His achievements include the National Medal, 
Commissioner’s Commendation, NSW RFS Long 
Service Medal and successfully completing a 
Graduate Diploma of Executive Leadership in 
Policing & Emergency Services.

DC McKechnie has been supported by his wife 
Nicole and three children.

executive Director robert Quirk
nSW national Parks and Wildlife Service

Robert Quirk is the Executive Director of the Parks 
Programs at NSW National Parks and Wildlife 
Service. Robert began his career as a Ranger in 
1987 and has 30 years of experience in national 
parks, of which more than 20 have been in senior 
management and executive leadership roles. He 
has strong experience across park management, 
policy, and programs.  

Robert has been the operational and strategic 
leader for critical incidents (including fires, search 
and rescue and marine mammal strandings) and 
represented the organisation on a number of 
significant media and stakeholder issues. He is 
known for his work leading large multi-disciplinary 
teams through complex operational and policy 
issues and has contributed to high-profile programs 
such as the Aboriginal Joint Management, 
Enhanced Bushfire Management, and Saving  
our Species. 

Robert holds a bachelor’s degree in natural 
resources from the University of New England.

Chief executive Chris Gambian
nature Conservation Council of nSW

Chris Gambian has over 23 years’ experience as 
an organiser, campaigner, educator and leader of 
progressive change. He has dedicated his working 
life to equality, justice and sustainability through 
collective action. 

Chris started as an organiser with the trade union 
for workers in banks, insurance companies and 
credit unions, the Finance Sector Union, of which he 
became National Director. He has been a member 
of the boards and management committees of 
a variety of progressive organisations, including 
Unions NSW, GetUp!, the Evatt Foundation, 
Powerhouse Youth Theatre and Inner South West 
Community Development Organisation (now 
Sydney Community Forum) and Bankstown Youth 
Development Service.

In 2013, Chris established his own consultancy 
called Grassroots & Co, which worked with 
numerous unions and NGOs on organising, 
campaigning, and organisational development. 
Chris contested the 2016 and 2019 federal elections 
in the southern Sydney seat of Banks.

In August 2019, Chris was appointed Chief 
Executive of the Nature Conservation Council  
of NSW.
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Session 1: Cool – opening addresses and conference overview

The fire regime, fire diversity 
and biodiversity

Dr mark ooi

Senior Research Fellow

University of New South Wales

BEnvSci, MSc (Hons), PhD

Fire is a key disturbance in ecosystems across most continents, and 
component species are often adapted to historic fire regimes. Fire 
regimes are made up of elements including frequency, intensity and 
seasonality of fire occurrence. The ecological responses to variation 
in the fire regime are arguably the most important drivers of plant 
species persistence in fire-prone systems around the world. However, 
surprisingly, the impacts of multiple fire regime elements on 
vegetation or particular species are rarely understood. Furthermore, 
climate change and anthropogenic factors including implemented 
fires, are producing fire regime shifts. To fully understand plant 
population dynamics, and to manage and predict how the species 
we want to conserve are affected, we therefore need to develop a 
clear picture of how different elements of the fire regime contribute 
to ecological processes. I will present examples which highlight the 
importance of different plant traits in determining outcomes in 
response to fire and different regime elements, including shifting 
fire seasonality, cooler and hotter burns, mega-fires and increasing 
fire frequency. Developing an understanding of multiple fire regime 
elements will have broad implications for the conservation of rare 
species and biodiversity.

preSentationS
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Indigenous People in 
Disaster Recovery

Bhiamie Williamson

Research Associate,  
PhD Candidate

Centre for Aboriginal Economic 
Policy Research, Australian 
National University

BA (Hons); M Indigenous 
Governance; Continuing 
Education Certificate (Indigenous 
Governance); Graduate Certificate 
(Indigenous Trauma and Recovery 
Practice)

The impacts of the 2019-20 black summer bushfires demonstrated 
in devastating clarity that Indigenous people are disproportionally 
affected by climate change-driven catastrophic disasters, through 
both the sheer number of Indigenous peoples affected, as well as the 
unique impacts they experience as cultural and spiritual people with 
ancestral ties to the land. 

Yet despite this knowledge, there exists little knowledge of how to 
support Indigenous people post-disasters, and few, if any, policies 
directly targeted at providing culturally appropriate relief and recovery 
support. In the face of increasingly frequent, and severe disasters, it is 
clear that much more needs to be done.

This presentation will begin by highlighting that for Indigenous 
peoples, the black summer bushfires was just the latest in a series of 
disasters they have experienced since colonisation. Doing so places 
the bushfires as just one in a series of cascading disasters experienced 
by their people. It will then discuss the impacts of the black summer 
bushfires on Indigenous peoples, including impacts from the fires 
themselves, as well as the impacts of culturally unfit and unsafe relief 
and recovery efforts. It will then identify the inherent strengths that 
have developed in Indigenous communities both in response to, and 
as a result of, colonisation. It will finish by offering these strengths 
as foundation blocks that can be built upon for the benefit of both 
Indigenous and non-Indigenous peoples. 

Species of culture,  
climate change and 
perception change

Chels marshall

PhD Candidate

Australian National University  
Canberra Australia

MA

The criticism of past Aboriginal use of fire for management of 
ecosystems has scientifically been explored in relation to its 
possible role in megafaunal extinctions thousands of years ago. This 
misleading scientific research has affected the cultural role fire has in 
the biocultural landscape of NSW in the last 30 years.  More recently, 
more culturally informed analysis has begun to be published to 
reveal the cultural and ecological logic behind promoting the ongoing 
practices associated with cultural burning.  The question now is how 
did Aboriginal people and mega fauna co-exist over 15-20 thousand 
years of dramatic environmental change? 

It is now recognised that the deliberate and controlled use of fire 
on the landscape by Aboriginal peoples has been the distinguishing 
factor in the evolution of landscapes and species across millennia 
of human occupation across varied climatic regimes.  The 2019-20 
bushfire season demonstrated that bush managed by Traditional 
Owners often fared better than other areas of vegetation subject to 
bushfires, and recovered faster, most notably in northern NSW.

Research and more Aboriginal voice in the fire space is demonstrating that 
Aboriginal fire management ideology applied across Australian landscapes 
are more resistant to wildfires and more effective in water management 
than many landscapes managed by post-colonisation practices. 

In recognising there are profound cultural differences between 
traditional and modern fire management, stemming from different 
understanding of ideology, religion, mindset, place, history, values and 
metaphysics, this presentation provides practical case examples of 
where western science and government is stepping aside for Aboriginal 
knowledge to take a lead in making communities as fire safe as possible 
in the face of environmental changes.
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Session 2: Cool – Cultural fire, climate change and fire regimes

Managing fire

emeritus Professor Bill Gammage

Emeritus Professor

Humanities Research Centre, 
Australian National University

BA, PhD

Black Summer should have convinced everyone that we can’t manage 
bushfire. This talk sketches traditional (‘1788’) Aboriginal fire and 
what we might learn from it. It argues the importance of reducing fuel 
via control burns, and using fire to protect species and habitats.

Burning for Yunghadu:  
how Aboriginal culture 
became the binder for 
resilience in a mallee  
socio-ecological system

Dr mal ridges

Senior Scientist, Cultural Science

Department of Planning, Industry  
and Environment

PhD

The mallee landscape is extensive in southwest NSW. It is also a 
landscape that has been neglected by fire, suffered inadequate pest 
management, and been affected by land clearing – resulting in the 
Malleefowl (Leipoa ocellate) being listed as endangered in NSW. This 
presentation will report on the application of Aboriginal burning 
methods for restoring Malleefowl habitat, and the use of a species 
recording app and innovative camera traps to monitor response to 
that fire. However, the real purpose of the project was to explore how 
Aboriginal culture can create a foundation for long-term engagement 
in an environmental program. The core values and principles 
that define Aboriginal culture were shared through a Yungadhu 
(Malleefowl) ceremony. Social surveys identified that this ceremony 
was one of the key aspects of the project that gave participants 
meaning and purpose and enabled them to realise self-defined roles. 
Through a clearer sense of personal purpose and role, participants 
demonstrated greater optimism for the long-term viability of the 
program, and commitment to it. The project therefore demonstrated 
how valuable Aboriginal culture can be to an environmental program 
(beyond ecological knowledge), and how it has now become the 
binder for resilience in this socio-ecological system – benefiting the 
health and the landscape and people.

Fire for food

Chris andrew

General Manager

Black Duck Foods Ltd

B. Eng (Chem), B. Teach

Australia’s post-colonial food and land management system have 
seriously degraded the environment, a result of both willful and 
accidental neglect of the complex interconnections between the food 
system and the wider ecosystem, and the abandonment of traditional 
land and fire practices that Cared for Country. As seen in Dark Emu, 
traditional agricultural practices worked in concert with the land to 
provide for people and maintain Country. Unfortunately, and all too 
often, Indigenous traditional knowledge is employed out of context 
and in isolation to address the impact of poor landscape management 
and a changing climate. The challenge for Australia is to re-engage 
and understand the utility of these pre-colonisation fire and land 
stewardship practices, and adopt a holistic Indigenous approach to 
managing the current environment and build more resilient landscapes.
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Fire, humans and climate 
as drivers of environmental 
change on Broughton Island, 
NSW

Dr Scott mooney

Associate Professor

School of Biological, Earth & 
Environmental Sciences, Faculty 
of Science, UNSW Sydney

PhD

In Australia, the drivers of pre-colonial fire regimes remain 
contentious, with some advocating an anthropogenic-dominated 
regime, and others highlighting the importance of climate, climatic 
variability or alternatively some nexus between climate and human 
activity. Here, we explore the inter-relationships between fire, 
humans and vegetation using macroscopic charcoal, archaeology and 
palynology over the last ~5,430 cal. yr BP from Broughton Island, a 
small, near-shore island located in eastern Australia. We find a clear 
link between fire and the reduction of arboreal pollen and rainforest 
indicators on the island, especially at ~4.0 ka and in the last ~1000 
years. Similarities with comparable palaeoenvironmental records of 
fire in the region and a record of strong El Niño (dry, fire-prone) events 
supports the contention that climate was a significant influence 
on the fire regimes of Broughton Island. However, two periods of 
enhanced fire activity, at ~4,000 years BP and ~<600 years BP have 
weaker links to climate, and perhaps reflect anthropogenic activity. 
Changes to the fire regime in the last ~600 years corresponds with 
the earliest evidence of Indigenous archaeology on the island, and 
coincides with implications that Polynesian people were present in  
the region. After the mid-20th century, a human-dominated fire 
regime is also an obvious feature of the reconstructed fire record on 
Broughton Island.

To fight future fires,  
we should stop fighting  
the forests

Dr Phil Zylstra

Adjunct Associate Professor

Curtin University

BAppSc, PhD

Fire management in Australia is built on the belief that the 
weight of fine biomass (fuel load) is what drives flammability. The 
implication is that we can minimise the flammability of landscapes 
by removing biomass. In contrast, the peer-reviewed science shows 
that the opposite is in fact true: following an initial recovery period, 
forests typically rearrange their biomass into less flammable states. 
Disturbances such as burning or forestry have short and longer-term 
effects on flammability. In the short-term (months to a few years), 
they clear vegetation to reduce flammability. In the longer-term 
(decades to centuries), scorching or consumption of taller plants 
changes the microclimate by increasing light and wind at ground level, 
and germination of shrubs and saplings along with basal sprouting 
increases the amount of biomass close to the ground where it can 
burn. If allowed to mature beyond this point, however, shrub layers 
naturally thin and plants grow out of reach of flames to where they 
will instead create a shaded, less-windy microclimate. Forests develop 
increased resistance to fire, becoming less likely to burn and, when 
they do burn, more likely to maintain lower severity fires. Undisturbed 
forests become natural landscape controls on fire. I will examine what 
this means in practicality, showing how a better understanding of fire 
creates opportunities to reduce its threat, and demonstrating how 
existing science can guide an effective response to future fires. Finally, 
I integrate this with the wider knowledge of previous successes to 
provide an over-arching picture of how a successful landscape fire 
regime might appear. A paradigm that treats forests as systems that 
must be brought to submission results in short-term gains with long-
term losses. By understanding and fortifying the natural processes, it 
is possible to instead create a resilient landscape and mitigate the fire 
impacts of our warming climate.
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Low-intensity fires may  
be missing from the  
palaeofire record

Mark Constantine IV,  
Scott Mooney

mark Constantine iV

PhD Candidate

University of NSW

BAppSc

Throughout much of human history, people have used low-intensity, 
cool fires to manipulate the environment, deflect vegetation and 
facilitate hunting and gathering. In Australia, recent significant effort 
has been put into promoting Indigenous knowledge and cultural 
burning, as they are described as having been used extensively prior 
to European settlement and to have ‘created’ the environment 
Europeans encountered upon arrival in the late 18th century. These 
issues have recently become more urgent, as there is widespread belief 
that fire regimes are undergoing change, perhaps as a response to 
anthropogenic climate change, and this has resulted in unprecedented 
changes to fire behaviour, frequency, and severity. However, there 
is significant uncertainty regarding fire regimes in Australia, and 
many of these questions require a longer baseline than is available 
from instrumental or historic records. One of the key contributors to 
the study of fire over longer time frames is charcoal analysis, which 
involves the quantification of charcoal accumulation (CHAR) in  
well-dated sediment cores. CHAR can be related to area burnt, and 
using statistical characterisation of a peak component, fire frequency. 
However, there has been research which suggest that CHAR may 
preferentially represent fires that are large and of high severity, thereby 
representing a biased record of fire. In this presentation we describe 
a recent experiment investigating the effects extraction methods 
used in charcoal analysis (4% bleach treatment) have on laboratory 
produced charcoal formed at temperatures common to wildfires 
(250-800°C). We found that charcoal produced at low temperatures 
showed nearly complete chemical digestion (~96% loss) in bleach 
after 24 hours, while high temperature charcoal (>400° C) was much 
more resistant to digestion (~27% loss). This suggests a threshold 
for charcoal stability and another mechanism for bias towards high 
severity fires in any palaeofire record. Loss of charcoal produced in cool 
fires adds further difficulty to untangling anthropogenic and natural 
fire signals. We demonstrate the difference (using bleached and non-
bleached samples) using a long palaeofire record from Thirlmere Lakes, 
which is located in the Greater Blue Mountains World Heritage Area. 
These findings suggest that characterisation of pre-colonial cultural 
burning in Australia cannot be achieved with many previous palaeofire 
records, and those that used bleach in their preparation are more 
representative of high severity fire events.
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Changing fire regimes: The 
response of litter-dwelling 
forest invertebrates to 
altered seasonality and 
frequency of prescribed fire

Professor alan York

Professorial Fellow (Honorary)

University of Melbourne

BSc (Hons), PhD

The application of planned fire in many regions is becoming more 
common amid forecasted increases in the frequency and severity 
of wildfire under climate change. Historically, primarily for safety 
reasons, prescribed burning in temperate ecosystems has been 
undertaken during autumn, however with reduced opportunities 
for burning under warming and drying conditions, managers are 
increasingly applying fire whenever weather conditions allow. 
Consequently, fires are occurring across a broader range of seasons 
and, potentially, with reduced intervals between successive burns 
(i.e., increased fire frequency). Understanding the implications of such 
changes in the fire regime for biodiversity is therefore critical. As a 
group, litter-dwelling invertebrates are numerous, diverse, and play 
important functional roles in ecosystems through their contribution to 
the breakdown and decomposition of organic matter and the release 
of nutrients to the soil environment. With changing management 
practices involving the use of fire, concern has been recently 
expressed about the potential impacts of altered fire regimes on both 
invertebrate and fungal diversity in both Mediterranean woodlands 
and Australian temperate forests. Here I report on the results of a 
long-term experiment in Victoria examining how season of burn and 
fire frequency influence litter-dwelling invertebrate communities. 
Invertebrates responded to frequency but not season, however the 
magnitude of effect varied between groups. The abundance and 
diversity of number of taxa involved in litter decomposition was 
substantially reduced with frequent burning, particularly in spring, 
with potential impacts on nutrient cycling and fuel accumulation. 
The results of this research will help guide managers as they seek 
to reduce risk without compromising biodiversity and associated 
ecosystem processes.
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Session 3: Warm – risk planning and management

Opinion vs evidence. What 
is the relationship between 
hazard-reduction burning 
and house losses during 
bushfires in Australia?

Professor Phil Gibbons

Professor

Fenner School of Environment 
and Society, The Australian 
National University

BAppSc, MFor, PhD

During the summer bushfires we heard a number of commentators, 
from the Prime Minister down, point to more hazard-reduction 
burning as a solution for reducing house losses in Australia. This 
seems logical, but after examining house losses across 13 recent 
bushfires in Australia our results indicate a more nuanced policy is 
necessary. Our results indicate that: hazard-reduction burning is 
most effective if undertaken close to houses although this is not 
feasible in many landscapes; the effectiveness of hazard-reduction 
burning is diminished in the weather conditions that prevail when 
most houses are destroyed; area targets for hazard-reduction 
burning are inappropriate; and hazard reduction burning was not as 
effective as clearing vegetation very close to houses. In conclusion, 
hazard-reduction burning should not be viewed as a silver bullet for 
protecting houses during bushfires.

Too hot to handle?  
A review of fire suppression 
effectiveness of the 2019-20 
bushfires in NSW

nicholas Gellie

Consulting fire and vegetation 
scientist

Independent Bushfire Group

BSc(For), MPhil

ian Brown

Environmental consultant

BSc(For), MPhil

The scale and impact of the 2019-20 fires require a serious review of 
current bushfire suppression practices. We advocate changes to fire 
suppression practice to keep fires smaller and reduce costs, impacts on 
communities and forest landscapes and risk to firefighters. We used 
detailed case studies across the extent of the eastern NSW bushfires 
to illustrate fire spread and activity and assess fire suppression 
actions. Successful and unsuccessful actions were compared and key 
issues identified.  

Many of the remote or even near-settlement bushfires were not 
vigorously attacked after detection. Some burnt unchecked for days 
and then some remained uncontained for several weeks. Thereafter 
fire containment strategies were principally backburning from fire 
trails well away from active fire edges. These indirect fire strategies, 
sometimes high-risk, resulted in vast areas being burnt and 
commitment of large ground and aerial resources. Scale of operation, 
timing, implementation and mop-up issues often led to backburn 
escapes which further impacted human assets, biodiversity and  
water catchments.  

Dedicated fire-fighting resources and upgraded expertise and 
knowledge are needed to improve fire-fighting effectiveness. The case 
studies illustrate actual and potential alternatives to the prevailing 
fire-fighting paradigm. Rapid initial attack requires more remote area 
fire fighters supported by water bombers. If initial attack fails, then 
carefully evaluated partial containment strategies can be used instead 
of high-risk backburning. These can be anchor points using natural 
fire advantages and recent planned burns, applied within windows 
of quiescent fire weather, which when combined, can be effective in 
limiting the size and fire severity and consequent impacts to forest 
and woodland ecosystems.  

Fire analysis is critical in examining systemic issues in fire suppression 
and organisational approaches. Findings from such analysis 
and research need to be routinely integrated into fire planning, 
preparation and training. An adaptive management process involving 
after-action review and post-season analysis need to be boosted, so 
that future strategy decisions can be more risk-based, evidence-based, 
robust and effective.
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Conservation of natural 
areas and concepts of 
design: bushfire under the 
influence of climate change

Dr Grahame Douglas

Associate Lecturer, member NCC 
Bushfire Advisory Committee

School of Built Environment, 
Western Sydney University

PhD (Bushfire Weather and  
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It is acknowledged that climate change is having an impact on 
shifts in seasonal fire weather, windows of opportunity for hazard 
reduction, as well as frequency of fire, however, little work has been 
undertaken in relation to impacts of climate change at the statistical 
extremes. Typically, climate models have been used to predict possible 
shifts in fire weather, but historical data can also give insights into 
likely changes. Conservation efforts rely on the need to predict 
likely bushfire conditions for planning and construction practice. 
Recent changes to the National Construction Code have significant 
implications for planning and building in bushfire prone areas. There 
is also a need to better develop criteria for the retrofitting of buildings 
in bushfire-prone areas based on annual recurrence, rather than a 
fixed distance, where neighbouring natural areas are sacrificed at 
the expense of poor past planning decisions. This paper explores 
the concepts of importance levels in planning and building, as well 
as existing buildings, recognising both life safety issues and the 
protection of areas of conservation significance.

Fire mapping by machine 
learning: supporting smart 
fire management

Dr rebecca Gibson

Remote Sensing Scientist

Department of Planning  
Industry and Environment,  
NSW Government

PhD

Remote sensing and machine learning approaches present an 
opportunity to enhance accuracy and efficiency of current practices 
in broad-scale mapping of fire extent and severity. Quantitative 
biophysical models of photosynthetic, non-photosynthetic and bare 
cover fractions have not been widely applied to fire severity studies 
but may provide greater consistency in comparing fires across the 
landscape compared to reflectance-based indices. Texture is an 
image analysis method of understanding how a pixel value is similar 
or different to its surrounding pixel neighbours. The technique has 
not been widely applied in fire severity classification problems but 
may be well suited for predicting some severity classes, such as 
moderate severity (partial canopy scorch), that are represented by 
the proximity of diverse pixels values. We systematically tested and 
compared traditional reflectance-based fire severity indices with 
novel fractional cover and texture-based fire severity indices derived 
from Sentinel 2 satellite imagery using a random forest (RF) machine 
learning framework. The modelling produced strong predictive power 
for mapping new fires and was accepted by project partners, NSW 
Rural Fire Service, as a baseline to begin development of an automated 
operational system for NSW. Further funding has been committed 
for targeted research work to further enhance training and validation 
data and to build efficiencies into the operational processing system. 
Ongoing work is also scheduled for applying the algorithm to hazard 
reduction fires and the Landsat imagery archive for historic severity 
mapping. Some of the new knowledge and applications of these 
fire extent and severity products include fire management planning 
through analysis of severity with fire behaviour and fuel assessments, 
rapid response fire recovery decision support, efficacy of hazard 
reduction burns on subsequent wildfire severity, spatial and temporal 
patterns of fire severity with analysis of effects of factors such as 
climate, vegetation communities, topography, land use and fire 
management history.
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Next generation Bush Fire 
Risk Management Plans

nSW rural Fire Service and nSW 
national Parks and Wildlife 
Service representative

NSW Rural Fire Service and  
NSW National Parks and  
Wildlife Service

A comprehensive bush fire risk management framework currently 
exists in NSW, which is supported by legislation and Bush Fire 
Coordinating Committee (BFCC) Policy. This framework provides for 
the development of a Bush Fire Risk Management Plan by the  
multi-agency Bush Fire Management Committees (BFMC) throughout 
the state. In recent times, there has been significant advancements 
in technology, fire spread modelling, quantitative risk assessment 
and the availability of spatial data. The advancements in these areas 
have direct implications for the development of an enhanced bush 
fire risk management framework for NSW. The NSW Rural Fire Service 
have worked in collaboration with National Parks and Wildlife Service 
and the University of Melbourne (UoM) to capitalise on the latest 
science and data to develop a quantified bush fire risk assessment 
methodology. The methodology incorporates fire simulations using 
Phoenix RapidFire combined with modelling through Bayesian 
Decision Networks to quantify bush fire risk in the landscape. In 
response to the Final Report of the NSW Bush Fire Inquiry (July 
2020), the rollout of the next generation Bush Fire Risk Management 
Plans across the state has now commenced. The new approach was 
endorsed by the BFCC in March 2021. It will allow BFMCs to better 
focus on prioritising treatments and protecting community assets 
from bushfire. The development process is interactive and includes a 
series of BFMC meetings and workshops that will be facilitated by the 
NSW Rural Fire Service and National Parks and Wildlife Service.
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Program logic and 
performance measures for 
prescribed burning

Deb Sparkes

Manager

Centre of Excellence for  
Prescribed Burning

M(Forest Ecosystem Science)

Prescribed burning is an essential part of bushfire mitigation across 
the Australian landscape to reduce risk to communities and ecological 
health. Prescribed burning in Australia is undertaken in a diversity of 
operating environments to achieve a range of objectives. Typically, 
performance measures are developed as part of an agency’s strategic 
planning process to show to what extent the agency is achieving  
its objectives.   

A program logic and performance measure framework has been 
developed for prescribed burning that links outcomes (both short- and 
long-term) with program activities and the theoretical assumptions 
of the program to provide a chain of reasoning that makes explicit the 
connections between:  

• Inputs – The resources that the program uses in the delivery of  
the service;  

• Activities – The processes and actions undertaken to achieve the 
program’s objectives;  

• Outputs – The services the program delivers; and  

• Outcomes – The resulting benefits   

Prescribed burning lends itself to the logic model approach as:  

• There is broad consistency in program-level goals/objectives 
between like-agencies and jurisdictions;  

• The rationale for the causal relationships between inputs-activities-
outputs-outcomes has either been described or can be readily 
inferred (at a high level at least);  

• There is a solid scientific basis for many assumptions in the 
program logic; and  

• It has been the subject of monitoring, research and evaluation.   

Logic models are commonly used in program evaluation and 
performance measurement. The logic model developed for prescribed 
burning was used as a framework for the selection of a suite of 
potential performance indicators. The framework focuses on the 
planning, delivery and results of a prescribed burning program as a 
whole rather than on individual burns. These performance indicators 
provide a toolbox from which an agency can pick those that reflect 
their burning program and meet the needs of their stakeholders, 
whilst moving towards a reporting framework for national against 
national strategies.
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From Northern Sandstone 
to Southern Sandstone: 
similarities and differences 
in fire management

mark Schuster

Bushfire Technical Ranger

Ku-ring-gai Council

BSc (Hons) (Zoology/Geology)

al Hartley

Senior Ranger

Queensland Parks and  
Wildlife Service

BAppSc (Parks, Recreation and 
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Central Queensland’s ‘Sandstone Belt’ contains a diversity of forest, 
woodland and softwood scrub communities in a highly fire-prone 
region. Within this landscape a number of large National Parks and 
State Forests are located. The region is subject to large landscape-scale 
wildfires, often ignited by lightning, particularly during summer storms 
and during drought conditions.  

Even though a program of planned burn operations has been 
undertaken during the past two decades, current and future fire 
weather may mean that the 10% of total area burnt on an annual 
basis may become less effective in wildfire mitigation, as the leverage 
gained by planned burning program is reduced due to more extreme 
fire weather leading to increased fire intensity. Due to high post-fire 
fuel accumulation rates in the bioregion, changing fire weather is 
narrowing the effectiveness of the current planned burn program.  

Rather, an enhanced burn program, focusing on the ‘protection’ of 
estate boundaries (to minimise impacts of landscape fires ‘running’ 
into the estate) and strategically placed planned burns to minimise 
fire impacts in high value biodiverse and fire-sensitive communities 
(i.e., softwood scrubs and brigalow communities) is considered a more 
effective fire management option for the future landscape.   

Differences in fire management for the Southern Sandstone 
(particularly concerning the bushfire-prone Ku-ring-gai LGA in 
northern Sydney) include the immense bushland-urban interface, 
complex topography (influencing fire behavior and rate-of-spread), 
fuel accumulation and the ever-present issue of community 
perceptions of bushfire. Again, leverage and effectiveness of  
hazard-reduction burning is a critical point. The issue of perception 
versus reality in fire management will be explained in this 
presentation.
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Session 4: Warm – Community and ecological resilience

Learning from the 2019-20 
bushfire season

associate Professor owen Price

Director

Centre for Environmental Risk 
Management of Bushfire, 
University of Wollongong

PhD, MSc, BSc

The 2019-20 bushfire year was unprecedented in terms of the area 
of Australian forest burnt and the duration of the uninterrupted 
firefighting effort. It played out against a backdrop of the worst 
drought in history for many parts of eastern Australia and record-
breaking temperatures. The fuel loads were around the average for the 
past 20 years, while the number of houses in bushfire land has been 
increasing in that time. We can learn much from these fires, from the 
big-picture causes of this season and prospects under a warmer world, 
to the fine-scale, such as why some towns experienced higher rates of 
property loss than others and how effective prescribed burning and 
water-bombing was at mitigating fire behaviour. This background was 
reported in a series of reports to the NSW 2019-20 Bushfire Inquiry. 

The Ecological Society of Australia Conference in December 2020 
included a symposium on field-based measurements of the impacts  
of the fires on biodiversity, which showed remarkable resilience in  
the biota.  

In this talk I will summarise our work for the inquiry, the ESA 
symposium and try to synthesis some take-home messages.

When one of the only 
botanic gardens surrounded 
by a World Heritage 
Wilderness Area burned in 
the 2019-20 bushfires,  
how did we respond and  
what did we learn?

Ian Allan, Greg Bourke,  
Stuart Allan

ian allan

Supervisor of Natural Areas and 
Arboriculture

The Blue Mountain Botanic 
Garden (Botanic Gardens and 
Centennial Parklands)

Diploma of Horticulture (AQF 5), 
Diploma of Arboriculture (AQF 5), 
Certificate III (AQF3) Horticulture, 
Certificate III (AQF3) Landscaping, 
Certificate III (AQF3) Arboriculture

For weeks prior to Christmas 2019, the Blue Mountains Botanic 
Garden team watched, prepared and waited as the Gospers Mountain 
fire approached from the north. We knew that the fire would impact 
us, we didn’t know how severely.   

In addition to the 27 hectares of cultivated botanical collection, the 
garden also manages 230 hectares of World Heritage Wilderness, 
quality bushland with a range of plant communities and several 
Threatened Ecological Communities (TECs) such as the Blue 
Mountains Basalt Forest and Blue Mountains Shale Cap Forest.   

The fire burned through more than 90% of these conservation areas.  

When the ash had settled, there was a sense of urgency to rapidly 
assess the impacts of the fire and to collect as much data as possible, 
ensuring we didn’t miss key observations of ephemeral indicators of 
fire intensity. We knew the fire had moved through the area over the 
period of a week, and the intensity had varied greatly from the initial 
fire-front to the low intensity fires which had trickled through the 
deep gullies of Coachwood and Sassafras rainforest.  

Unlike many opportunities to assess the impacts of fire on plant 
communities, we were unique in that we already had a team on the 
ground with the skills to perform the assessment, we had a study site 
which we controlled, we had a range of plant communities affected 
by varying fire intensities, and we had the necessary resources to 
establish a short- and long-term monitoring response.  

What we didn’t have, was a pre-determined rapid response plan. As 
soon as the fire abated, the team set about researching the broad 
range of fire impact assessment methods, liaising with several experts 
from the science division of our own organisation, NPWS and DPI, 
establishing a methodology and gathering data.  

This is what we learned.
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Climate Wise Communities 
and the application of 
Ambient Technology 
(Simtable) to raise 
awareness about bushfire 
and other climatic extremes
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Ku-ring-gai Council has conducted the Climate Wise Communities 
(CWC) program for around 10 years.  CWC is an iterative process 
and is continually updated to improve its format as well as its 
functionality and usability. An example of a recently acquired 
resource is the Simtable that council imported from the US in 2019 
with a grant from the NSW Climate Resilience Fund. The Simtable 
is a 3D visualisation tool showing selected geographic areas. It has 
software that can demonstrate bushfire behaviour under varying 
weather conditions, fuel types and loads. It also graphically portrays 
how bushfire behaviour is affected by topography, wind speed and 
direction.  It can also show historic fire progressions to demonstrate 
the unpredictability of extreme bushfires.  

The CWC/Simtable has enabled hundreds of residents to better 
understand how to self-evaluate the risks and opportunities inherent 
within their lifestyle, domestic dwelling and local neighbourhood. And 
how to prepare for the impacts of extreme weather events, including 
bushfires, storms, floods heatwaves and drought. 

The Simtable operates seamlessly with the long-term planning 
horizon contained in Climate Wise Communities and is utilized 
by council for face-to-face workshops and as part of the CWC web 
site. During the 2019-20 summer, more than 500 residents directly 
engaged with the combined CWC/Simtable presentations. The CWC/
Simtable program encourages a shared responsibility approach. 
Rather than residents anxiously waiting for a hazard reduction burn 
or losing sleep over the adequacy of an APZ, they can take action to 
reduce their risk exposure on their own property, which arguably may 
be more effective than relying on vegetation modification. By doing so 
they can reduce the demand both on the public purse and impact on 
the environment.  
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Volunteer emergency 
response for native fauna  
in the NSW Black Summer 
fires 2019-20. Where are  
we now?
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The NSW Wildlife Council (NWC) is the peak body for wildlife 
rehabilitation in NSW and works to achieve optimal outcomes for 
native wildlife. The NWC represents over 5,500 licensed wildlife 
carers across 26 regional groups. These groups are all not-for profit, 
charitable, almost entirely voluntary and operate 24/7.  

By late December 2019, more than 90% of the NWC land-based member 
groups were impacted by fires with the remaining 10% operating in 
areas experiencing years of the lowest-ever recorded rainfall.   

Our wildlife and sector faced several compounding threats:  

• Ongoing severe drought and reduced availability of water, food  
and shelter;  

• Starvation, pup-abandonment and heat-stress events in  
flying-foxes;  

• The initial loss of wildlife from the fires as they succumb to injury 
and psychological trauma;  

• The loss of vital wildlife rehabilitation facilities and infrastructure 
across fire-impacted regions and subsequent impacts of Covid-19 
restrictions on travel around the state; and

• The subsequent severe loss of habitat offering necessary shelter 
and the food resources needed for survival. 

At the time of the Black Summer Fires, native fauna was not included 
in state emergency response or incident management planning 
frameworks. In an attempt to address these issues, the NWC collectively 
and through various member groups mounted some key programs to 
provide immediate response, support and care for surviving and injured 
native fauna and the wildlife rehabilitation sector:  

• Search and rescue operations in burnt-out areas after approval 
given by Incident Controllers to return to burnt out private lands;  

• Setting up of emergency triage centres to treat burnt, injured or 
orphaned native fauna;  

• The initiation of programs to provide food, water and nest  
boxes/hollows;  

• Rebuilding lost wildlife rehabilitation infrastructure and facilities; 
and

• The provision of resources and support services for wildlife carers.  

Subsequent to the fires, a working party has been established by 
the Department of Planning, Industry and Environment and the 
Department of Primary Industries with a number of stakeholders 
involved in the emergency response for wildlife during this period to 
facilitate their inclusion in future disaster events.
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prescriptions in Land 
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Prescribed burning can have conservation objectives. In NSW, 
ecological fire interval guidelines exist for fire-dependent vegetation 
formations, based on plant responses to fire. Managers of national 
park estate are required to maintain percentages of the landscape 
within, above and below these recommended intervals.  

We quantified the spatial and temporal distribution of time-since-
fires in extant vegetation of each vegetation formation in NSW and 
compared these with recommended guidelines. We also examined 
variability in fire intervals over time, within and among formations, 
and areas managed for biodiversity conservation compared to NSW as 
a whole. We used digitally-stored data from the NSW Rural Fire Service 
and Office of Environment and Heritage fire databases. 

In 2018, “time since the last recorded fire” ranged from 0 (burnt early 
in 2018) to 92 years. For most vegetation formations it was impossible 
to reliably estimate percentage burnt within, or less frequently than 
the intervals. This is because for between 23% and 97% of each 
formation there are no fires recorded in the fire databases. Using the 
available data, four fire-dependent vegetation formations met the 
target of 50% being within recommended intervals.  

Including both wild and prescribed fires, the highest number of fires 
recorded in one area was 14, spanning the years 1938 to 2008. Only 
12% of extant vegetation in NSW and 43% in areas managed for 
biodiversity conservation had records of two or more fires. Within 
the databases, the recorded fire intervals varied among vegetation 
formations and trends within formations will be presented.

Before, after, during? Where 
does the bush regenerator fit 
into a fire event?

Scott meier

Committee Member

Australian Association of Bush 
Regenerators (AABR)

Proprietor of BARRC

Few within the workforce spend as much time in natural 
environments as Bush Regenerators. Bush Regeneration is a uniquely 
Australian term. In NSW, the standard pathway to accreditation with 
the Australian Association of Bush Regenerators (AABR) involves 
a certificate in Conservation & Land Management – Natural Area 
Restoration. This descriptor is perhaps more informative of the mode 
of operation of the Bush Regenerator.

Fire is perhaps the most powerful tool in the tool chest of a 
regenerator. Although there is a place for a wide variety of fire 
intensities and frequencies within natural areas, it is medium-
intensity fire that is most useful in many restoration projects, 
especially in shrubby and wet formation heath, woodlands and forests 
that characterise much of the east coast of NSW.

Of course regenerators frequently find themselves dealing with 
the results of wild fire or managed fire implemented without their 
involvement. As a result, regenerators may be dealing with the 
devastation of high-intensity fire or the patchy non-transformative 
results of a fire trickle. A wide variety of fire intensities may even be 
apparent on one small site. 

In 2016, the Society for Ecological Restoration Australasia (SERA) 
developed, along with 12 partner organisations, the world first 
National Standards for the Practice of Ecological Restoration. 
The principals contained within reflect long-standing ecological 
restoration practice and guide future practice in bushfire-prone areas 
within wild areas, agricultural landscapes and urban environments. 
These principals and the Bush Regenerators capacity to “read the 
land” assist with the development of a mindscape that serves modern 
society and nature, upon which humanity depends.
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Fires, forests, and fauna
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The impacts of fire on biodiversity and the impacts of land 
management on fire are often badly mis-represented in the media 
and are also often poorly understood by the general public. This talk 
outlines some key themes around fire, forests and fauna and is based 
on the results of detailed empirical studies conducted during almost 
40 years of research and monitoring across a range of ecosystems. Key 
topics that will be explored included the effectiveness or otherwise of 
hazard-reduction burning, the importance of pre-fire forest conditions 
on post-fire responses of biodiversity and ecosystem recovery, the 
damage caused by post-fire (“salvage”) logging, the links between 
logging and fire severity, and the range of kinds of responses of biota 
to repeated wildfires (termed the fire regime).
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Session 5: Hot – Climate change and ecosystem impacts

Our life support system on 
life support

Professor lesley Hughes

Macquarie University and the  
Climate Council of Australia

BSc (Hons) PhD

The seven hottest years on record globally have all occurred in the past 
seven years. 2019 was the hottest and driest year Australia has ever 
experienced and 2020 the 4th hottest. The years 2019-20 delivered 
Australians an ongoing, devastating drought, catastrophic bushfires, 
storms and heatwaves. The predictions of climate scientists over  
the last three decades are now observations, and our ecosystems  
are transforming before our eyes. We have seen devastating,  
back-to-back bleaching events on the Great Barrier Reef, widespread 
tree mortality from heat and drought, mass kills of fish in the Murray 
Darling, arid zone birds and flying foxes, loss of kelp forests, and the 
first mammalian extinction attributed to climate change. In the Black 
Summer bushfires, unprecedented areas of eastern Australia burned, 
including remnants of Gondwana rainforest.  

The world is currently on track to exceed the Paris Agreement 
temperature targets. Until global and national efforts to halt 
greenhouse gas emissions from the burning of fossil fuels are 
successful, our ecosystems will continue to transform, threatening our 
very life support.

Climate change-driven 
bushfires: our new extreme

Greg mullins

Former Commissioner Fire & 
Rescue NSW, Former AFAC 
President, Founder of Emergency 
Leaders for Climate Action, 
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Emergency Leaders for Climate 
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Climate change resulted in Australia’s hottest, driest year on record 
and an unprecedented bushfire season that resulted in massive losses 
of natural and human assets. It followed a decades-long drying and 
heating trend underpinned by longer fire seasons, more days annually 
of Very High Fire Danger and above, and an increase in extreme 
fire behaviour such as pyroconvective storms. This is a worldwide 
problem with fires becoming more frequent and severe in places like 
Siberia, the UK and Switzerland not previously considered fire-prone, 
and escalating losses in fire-prone regions such as California in 2017 
(9,000 buildings lost), 2018 (20,000 buildings and nearly 100 lives lost), 
and 2020 (10,00 buildings lost). The warming planet and changing 
weather patterns have supercharged the bushfire problem placing life, 
property, ecosystems and endangered species at greater risk than ever 
before. What can we expect on the current trajectory? What can we 
do, if anything, to adapt? What do governments need to do to protect 
the security and safety of citizens? This paper explores these issues 
and more.
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Rainforests urgently need 
their buffers restored

Dailan Pugh

President
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The structure of the dynamic ecotones between rainforest and 
eucalypt forests have been profoundly altered by clearing and logging, 
and the composition and structure of their understories by burning, 
machinery disturbance, weed invasion and grazing. These changes 
have increased the flammability of rainforests and their ecotones, 
contributing to around a third of north-east NSW’s rainforests burning 
in 2019-20.   

Logging of mapped rainforests in NSW was ended in the 1990s, 
though it will take centuries to recover if it is able to as droughts, 
heatwaves and fires increase. On the north coast, essential wet forest 
ecotones are still being logged and burnt despite being adapted 
to infrequent disturbances and suffering from extensive lantana 
invasion and Bell Miner Associated Dieback. 

Far from invading eucalypt forests, the recent fires make it apparent 
that rainforests are in retreat as the consequences of our centuries of 
abuse and a climate of denial manifest in their increasing vulnerability 
to irredeemable degradation and loss.

As the climate crisis gathers momentum, we can expect more 
frequent and worsening extreme weather conditions to allow 
rainforests to burn. Given the extreme risks to the survival of these 
priceless Gondwanan relicts, we urgently need to stop compounding 
the degradation and actively restore the structural integrity of 
rainforest ecotones, to restore their inherent resistance and resilience 
to burning. There is no time to waste.
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Fire severity: Does it 
affect coastal heathland 
restoration?

Judy Lambert, G. Lambert, and  
K. Hammill

Dr Judy lambert

Committee member; Member 
NCC Bushfire Advisory Committee

North Head Sanctuary 
Foundation

BPharm, BSc(Hons), PhD, 
GradDipEnvMgt, GradDipBusiness 
Admin

In May 2018, a Fire & Rescue NSW managed hazard-reduction burn on 
Sydney Harbour Federation Trust land at North Head, Manly, provided 
an opportunity to assess the impacts of fire intensity on Eastern 
Suburbs Banksia Scrub (ESBS), a Critically Endangered Ecological 
Community. This community is unique to the Sydney region, occurring 
on aeolian sand deposits in coastal areas from North Head to  
Botany Bay.  

The burn study was part of an ongoing conservation and restoration 
management program integrating rabbit exclusion fencing, native 
mammal introductions and prescribed burning in ESBS at North Head.  

The study area is managed by the Sydney Harbour Trust, in 
partnership with North Head Sanctuary Foundation volunteers and 
the Australian Wildlife Conservancy. 

As part of the overall conservation management program at North 
Head, 32 vegetation quadrats were established to monitor the  
effects of management actions across a 4.6 ha study area. The 
quadrats were stratified across high-diversity and low-diversity 
(including Leptospermum laevigatum-dominated) ESBS, in fenced  
(to exclude rabbits) and unfenced areas. The May 2018 prescribed 
burn across this study area resulted in variable fire intensity, thus 
providing an opportunity to examine the effects of fire intensity on 
ESBS regeneration.  

In this paper we examine and compare floristic data collected in 
the 32 quadrats: pre-fire in October 2014 and post-fire in October 
2019 and again in October/November 2020. Previous studies of ESBS 
regeneration after fire show that the vegetation response is complex 
and influenced by multiple factors. Field observations during the 
current study suggest that post-fire rainfall is important in seedling 
recruitment and early plant growth following fire. The effect of fire 
intensity is currently being analysed and will be presented. The results 
will be used to inform the ongoing management program, which will 
now need to take account of a 2020 wildfire affecting approximately 
one-third of the headland.

To reconcile has two 
meanings

Dr Kate Hughes

Convenor

Macdonald Valley River Keeper 
Network

PhD (Politics)

At the interface of the Greater Blue Mountains World Heritage Area 
and the Macdonald Valley is a small rural community very active 
in fire management through the RFS, and bush protection through 
grants and volunteer activities. Bringing the two together is not 
easy, as some see fire as the enemy of the bush, some see it as its 
ally, and others appreciate that fire can be both highly devastating 
to ecological values, and at other times, essential for their protection 
and enhancement. This presentation will describe this situation in the 
context of recent local experience of the Gospers Mountain fire, and of 
past experience with the Bala Range fire some years ago. A rap poem 
will complete the presentation.
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Effects of climate change 
on resilience of fire prone 
eucalypt communities

Harriet Simpson-Southward,  
Hamish Clarke,  
Rachael Nolan,  
Meaghan Jenkins,  
Emeritus Ross Bradstock

Harriet Simpson-Southward

PhD Candidate

University of Wollongong

BSc (Hons) (Physical Geography)

The capacity of eucalypts to adapt to climate change is uncertain. The 
effects of climate on eucalypt distributions in south-eastern Australia 
and fire on plant mortality are well-known, though the interaction 
between the two has been largely understudied. Generalisations have 
often been made about trends in plant traits across phylogenetically 
unrelated species within a global context, where the focus has mainly 
been on leaves.  

Eucalypts may have adapted to have specific bark traits that 
enable them to survive differences in climate and fire, modified by 
topography. We will investigate whether certain combinations of bark 
traits, climatic parameters, fire regimes and topographic positions 
increase the likelihood of mortality in some eucalypt species in south-
eastern Australia and hence make them more vulnerable to range 
shifts under climate change. At each site, bark type and bark thickness 
are being determined in 10 individuals per dominant species. Bark 
cores are being collected to later determine bark density. The presence 
or absence of fire scarring is being recorded for all individuals found 
within a 10 m radius plot. This data is being cross-referenced with 
climatic, fire and topographic records.  

So far, we show significant, positive relationships between precipitation 
and bark thickness parameters and between temperature and bark 
density parameters. The same occurs between fire frequency and 
bark thickness parameters when bark type is included. There are 
significant, negative relationships between precipitation and bark 
density parameters. The same occurs between temperature and bark 
thickness parameters when bark type is included. Knowledge of the 
spatial distribution of eucalypt bark traits will enable better prediction 
of eucalypt responses to increases in fire frequency and severity with 
climate change. Understanding this climate-fire interaction is critical, 
with it expected to continue to alter eucalypt distribution patterns over 
time, leading to increasing numbers of species becoming endangered or 
even extinct.
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Fire-adapted traits of 
threatened shrub species 
in riparian refugia: 
implications for fire regime 
management

Tom le Breton

PhD Candidate

University of New South Wales

BSc

Fire management at the landscape scale may be detrimental to 
threatened species restricted to fire refugia, such as riparian zones, 
if their fire response is assumed based on the broader vegetation 
community type. Conserving threatened plant species in fire-
prone habitats requires understanding how life-history traits allow 
persistence under prevailing fire regimes. Using three threatened 
Pomaderris species associated with riparian zones in south-east 
Australia, we tested for evidence of fire-adapted traits to identify if 
key life-history traits are coupled to specific fire cues and determine 
how their current distribution relates to prevailing fire regimes. We did 
this by (i) exposing seeds to heat-shock treatments with fire-related 
temperatures (60-100°C) in germination trials; (ii) testing for the 
presence of a soil-stored seed bank and its response to fire by using 
ex situ experimental burns on soil samples; and (iii) conducting field 
surveys of post-fire demographic responses for P. adnata. All species 
showed maximum germination following heat-shock treatment at 
100°C, strongly suggesting adaptation to high severity fire. Seedling 
emergence from soil samples was positively affected by fire for P. 
bodalla and P. walshii, while there was an in situ post-fire germination 
pulse in P. adnata seedling recruitment and moderate increases in 
resprouting and survivorship of mature plants. The study demonstrates 
that these riparian-occurring species have life-history traits that may 
enable persistence under high severity fire and highlights how the 
possession of bet-hedging strategies may allow species to use riparian 
zones as fire refugia in a landscape dominated by an anthropogenically 
altered fire regime.

The 2019-20 Queensland 
bushfire season and post-fire 
plant responses in the Border 
Ranges (Qld)

Samantha Lloyd and Paul Donatiu

Dr Samantha lloyd

Manager

Queensland Fire & Biodiversity 
Consortium, Healthy Land and 
Water

PhD

Following a major fire season in 2018 and with over 60% of the 
state in drought, the extent and impact of the 2019-20 Queensland 
bushfire season is recognized as unprecedented. Analysis by Healthy 
Land and Water (HLW) identified over 155,000 hectares as bushfire 
affected in South East Queensland (SEQ), with over 60% of the fire 
footprint covering 12 “endangered” and 54 “of concern” forests.   In 
the aftermath of this fire season, HLW and the Queensland Fire and 
Biodiversity Consortium (QFBC) have been engaged to undertake 
recovery and capacity building works across SEQ. In the Border Ranges, 
on-ground works include the removal of transformer weeds (e.g., 
moth vine, lantana) from the Illinbah Section of Lamington National 
Park (NP) and Yamahra Creek section of Mt Barney NP. Boundary 
fencing is being installed to prevent cattle intrusions along sections 
of the eastern boundary of Main Range NP and at Burnett Creek, Mt 
Barney NP.  The QFBC are undertaking capacity building services, 
including fire management planning workshops. 

Opportunistic surveys have been undertaken of regenerating rainforest 
and wet sclerophyll flora. It was anticipated that most regenerating 
species would fall into the pioneer or early secondary classification.  
To date, this is largely true, although some mature phase species are 
clearly resprouting.  Of the 49 species observed, 39 are resprouting, 
with the remainder regenerating from seed.  Whilst further analysis 
is required to better understand how observed regeneration modes 
compare with existing records, field observations provide evidence of 
rainforest recovery and resilience in the face of wildfire.
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Worsening drought and fire 
may limit regeneration in 
eucalyptus forests

eli Bendall

PhD candidate

University of Wollongong

BSc (Hons)

Increases in tree mortality and reduced recruitment of new trees linked 
to drought and fires have been reported across a range of forests over 
the last few decades. Resprouting forests considered highly resilient to 
change are potentially at risk of increased mortality, demographic shifts 
and changes to species composition due to increases in drought and  
fire, although the effects of drought-fire interactions on such forests 
remain largely unknown. We retrospectively measured the effects of 
drought severity and fire frequency on juvenile mortality, recruitment  
and calculated replacement rates (e.g., live vs dead) of trees within 
the juvenile and mature tree pools in a field-based study of two forest 
assemblages (dry sclerophyll forest (DSF) and wet sclerophyll forest  
(WSF) ), following the 2013 bushfire season in greater Sydney. We found 
that DSF experienced increased juvenile mortality under severe drought 
and frequent fire and major reductions in both juvenile and mature tree 
replacement rates. WSF also experienced increased mortality due to high 
fire frequency under severe drought. Severe drought reduced recruitment 
in WSF to near zero and both juvenile and mature tree replacement rates 
were substantially reduced. Both forest types may therefore experience 
a ‘demographic bottle neck’ scenario due to insufficient replacement 
of juveniles and subsequently mature trees, given increased drought 
severity and fire frequency, e.g., under future climate change. Given the 
higher replacement rate of DSF compared to WSF under severe drought, 
DSF species are likely to be more successful under future climate change 
via expansion of the recruitment niche/replacement of WSF in areas 
where the replacement rate of WSF is insufficient to maintain viable 
populations (e.g., ecotones, marginal habitat, poor soils, etc.).
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Session 6: Hot – Wildfire and biodiversity

Fire and landscape change: 
what kinds of knowledge 
provide insight for fauna 
conservation?

Professor andrew Bennett

Professor of Ecology and Director

Department of Ecology, 
Environment & Evolution and 
Research Centre for Future 
Landscapes, La Trobe University

BSc (Hons), PhD

Conservation of biodiversity in Australia and globally will be shaped 
by how effectively conservation planning can address the interacting 
effects of human activities and fire regimes. Globally, it is estimated 
that for at least 18% of birds listed by the IUCN as critically endangered, 
endangered or vulnerable, for 16% of mammals, 18% of amphibians 
and 14% of reptiles, modification of fire regimes is a threat. Fire is a 
dynamic process that alters landscape composition and spatial pattern, 
influences the way in which species interact with the environment, 
and sets in train ecological changes that extend over decades. Thus, a 
useful way to understand fire is through the lens of landscape ecology, 
with its focus on structure, function and change.  

Drawing on research in semi-arid mallee ecosystems, undertaken 
with numerous colleagues, I illustrate six types of knowledge that 
provide valuable insight into the ‘landscape’ effects of fire regimes 
for fauna.  These include: 1) the characteristic spatial pattern of 
fire in the ecosystem (e.g., size, severity, frequency); 2) the value 
of unburnt ‘refuges’ for fauna; 3) how the relative abundance of a 
species changes through time with post-fire succession (i.e., response 
shape, duration); 4) the importance of habitat attributes influenced 
by inter-fire interval; 5) what determines a ‘better’ or ‘worse’ type of 
fire mosaic in a landscape; and 6) the interaction between fire and 
other drivers (e.g., climate, predation) in an ecosystem. Importantly, 
fire regimes and their relationship with flora and fauna differ between 
ecosystems, and knowledge is not necessarily transferable.  Effective 
management involves the challenging task of applying relevant 
knowledge in a particular location and context.
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Safeguarding Australia’s 
wildlife: Lessons from the  
2019-20 Black Summer 
bushfires

evan Quartermain

Head of Programs and  
Disaster Response

Humane Society International 
Australia

BAppSc (Ecology)

Humane Society International’s first disaster deployment in Australia, 
on Kangaroo Island from January to March 2020, was a confronting 
experience none of us will forget. Making matters worse, we were 
all too aware that with the crisis engulfing huge areas of the country 
it was far from an isolated situation. Reflecting on those dreadful 
months and understanding that due to climate change extreme 
weather events are only going to become more severe and frequent, 
we knew we had to do more to protect wildlife in the face of future 
disasters. As a first step HSI commissioned BG Economics to conduct a 
study into the rescue and care of wildlife in the 2019-20 Black Summer 
bushfires that would provide recommendations to be considered by all 
stakeholders as well as guide the development of our growing disaster 
response program. 

The resulting publication, Safeguarding Australia’s Wildlife, analyses 
wildlife rescue and care efforts during the bushfires and gives 12 clear 
recommendations that provide a disaster response roadmap for all 
stakeholders united in their commitment to wildlife. The findings are 
guiding the development of HSI Australia’s growing disaster response 
program, and with no shortage of work to do we’re already acting 
on the recommendations by training staff in wildlife rescue and fire 
safety, and investing in emergency field stations, satellite phones 
and thermal drones to deploy in disasters. We have also distributed 
more than $1 million to wildlife carers in need and to build regional 
emergency response capacity. This presentation will outline key 
findings from the Safeguarding Australia’s Wildlife report, detailing 
what the Black Summer wildlife rescue response looked like around 
the country and how HSI is working to improve the plight of wildlife 
and the typically volunteer rehabilitators we rely on every day that are 
pushed to and beyond their limits when disasters hit.

The impact of bushfires on 
koalas living in protected 
areas and planning for 
a future under climate 
change: a case study of 
koalas in the Greater  
Blue Mountains

Dr Kellie leigh

Executive Director

Science for Wildlife

PhD, BSc (Hons)

Prior to the bushfires, several populations of koalas had been 
identified in the Blue Mountains region. We found the koalas in this 
region had the highest genetic diversity of any population tested in 
Australia and in at least one area the koalas were chlamydia free, 
making them important for species conservation. Bushfires impacted 
approximately 80% of the Greater Blue Mountains World Heritage 
Area, and 80% of our identified koala study sites. We outline the 
implications of the effect of fire on koalas inside protected areas, and 
the barriers to effective wildlife conservation that we experienced 
during and after the recent bushfire crisis. 

The full impact of the fires on the region’s koala populations is not yet 
known. Our current work incorporates using on-ground surveys and 
satellite imagery, including assessments of fire intensity and canopy 
condition (NDVI and moisture), to assess where koalas may have 
survived the fires and to characterise potential refuges. Additional 
ecological data are being collected from koalas that we removed from 
the wild as fire approached and released back into the wild post-fire, 
into an area of mixed fire intensity. Data from monitoring these koalas 
are providing fine-scale insights into koala habitat utilisation after fire. 

This information will be used to help guide population recovery 
planning and inform management strategies for koalas and other 
wildlife under climate change and the increasing threat of fire.
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Understanding and 
responding to the impacts of 
the 2019 fire season on large 
forest owls in Northern NSW

Pete Knock, Kate McShea, Kevin 
Taylor, Lucy Tremain and David 
Milledge

Pete Knock

Ecologist and Project Coordinator 
of the Large Forest Owl Project

Nature Conservation Council of 
NSW

BAppSc (Ecology)

The Large Forest Owls Project established a network of nocturnal 
acoustic wildlife recorders (SM4s) in the winter of 2019 predominately 
on private property on the Lower Richmond and Clarence River 
Floodplains in northern NSW. The project is jointly funded between 
the NSW Nature Conservation Council and the NSW Government’s 
Saving Our Species program. The aim is to determine occupation and 
identify high-use areas for barking, masked and powerful owl species 
within the priority area and provide on-ground advice to landholders 
on best practice to manage for these threatened species. Twenty-eight 
sites were in place prior to the 2019 spring fires and multiple fires 
impacted the study area over several months. Lives and homes were 
lost, rural business, plantations and major infrastructure damaged 
and approximately 170,000 hectares of forest and mixed woodland 
were burnt. Fifteen of eighteen private properties burnt, directly 
affecting 23 monitoring sites, and eight recorders were damaged 
or lost. Two identified owl nest trees were impacted with one tree 
collapse and the other nest was abandoned.

Plot assessments estimate 20 percent of large hollow-bearing trees 
have been lost and acoustic data indicates a reduction in glider 
activity especially Yellow-bellied Glider and a rise in feral predator and 
invasive species namely cane toad at some sites. Although not the 
initial focus, the project has become a post-fire recovery program. To 
compensate for the loss of hollows we installed approximately 250 
nest boxes targeting a range of species known to occur pre-fire. Using 
the acoustic data to determine specific locations, a number of nest 
boxes target gliders that ultimately assist owl populations. Monitoring 
of owl and arboreal mammal populations is ongoing through targeted 
owl nest tree searches, acoustic and nest box monitoring. Continued 
monitoring is critical to understanding the longer-term impacts of the 
2019 high intensity fire season.
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Bats, birds, reptiles and fire 
severity in Warrumbungle 
National Park

Jennifer E. Taylor, Murray Ellis, 
Alycia Campbell, Isobel Kerr

Dr Jennifer Taylor

Senior Lecturer

Australian Catholic University

BSc (Hons), MSc (Plant Ecology), 
PhD (Disturbance Ecology)

Wildfire burnt 90% of Warrumbungle National Park in 2013, with 
50% burnt at high severity.  In 2014-17 we assessed how activity and 
species composition of birds, reptiles and insectivorous bats varied 
with fire severity and habitat. We surveyed low, moderate, and high 
severity sites. 

Bird surveys recorded 132 species. In 2014-15, detection rates were 
25% and 50% lower in moderate and high severity areas respectively, 
compared to low severity areas. In 2015-16, detection rates increased 
slightly, with some differences among vegetation communities.  

Ultrasonic recordings identified 14 bat taxa. Bat activity decreased 
with increasing fire severity, but was strongly influenced by vegetation 
type. Overall, activity was highest below 600m elevation, within 
200m of creek lines, and at lower fire severity. Complex terrain with 
numerous rock crevices and extensive adjacent woodlands makes the 
park ideal for bats. Three species identified are obligate cave dwellers, 
while others opportunistically roost in rock shelters.  

Diurnal and nocturnal walking surveys recorded 28 reptile species, 
with incidental observations of a further 8 species. Species 
composition varied with fire severity, geology, presence of rock 
outcrops, and among vegetation communities. Species richness and 
abundance of many reptile groups decreased with increasing fire 
severity, but presence of rock outcrops had a stronger effect on species 
richness and abundance for diurnal reptiles and reptiles overall. 

After the 2013 bushfire, Warrumbungle NP supports a high diversity 
of birds, bats and reptiles. Threatened species occurred at all fire 
severities, including at least six threatened species at high severity 
sites. Our results suggest that management of bird, bat and reptile 
species within the park can focus on general habitat restoration 
through vegetation restoration and microhabitat enhancement, 
rather than having to deal with assumed critically low numbers of 
individual species facing extinction post-fire.
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Gumbaynggirr Darruyay 
Dunggirr Jagun  
Mangga- Bayilaygam 
“Gumbaynggirr Good Koala 
Country Plan”: Managing 
our country for koalas

Jamie Bertram

Community Protection Planner, 
Neighbourhood Safer Places Officer

NSW Rural Fire Service

Diploma Public Safety  
(Emergency Management)

nathan Brennan

Chief Executive Officer

Coffs Harbour and District Local 
Aboriginal Land Council

BA (Linguistics), AdvDip 
(Management and Leadership), 
Dip (Business), Cert IV  
(Training and Assessment)

The plan was developed by Gumbaynggirr people, for Gumbaynggirr 
people. It was written by the collective inputs from these 
knowledgeable people; Gumbaynggirr elders (past and present), 
knowledge holders (past and present) and current Gumbaynggirr 
Aboriginal Rangers teams.

The plan is a framework Gumbaynggirr people will use to reassert 
their sovereign rights to reclaim their homelands and continue their 
custodial role to protect and care for their country. Through this plan 
we will enhance and protect the biodiversity in our country using our 
Gumbaynggirr traditional knowledge systems and stories, along with 
Western scientific principles to bring about balance in the way our 
land is managed.

The plan is based on the traditional story of the “Dunggirr brothers”, 
two koala brothers who are integral in Gumbaynggirr creation. The 
story was told by well-known Gumbaynggirr knowledge holder Uncle 
Harry “Tiger” Buchanan in the 1970s. The plan incorporates the use 
of traditional ecological knowledge including cultural fire practice 
to manage koala conservation and ultimately protect other cultural 
related species and broader Gumbaynggirr country.

The plan is the first of its kind in NSW.

Using hot fire to restore 
exotic pine plantation to 
native vegetation

Peter leeson

Institute of Foresters of Australia, 
Forest Fire Management 
Committee, Queensland Fire  
and Biodiversity Consortium

BSc (For)

This case study is an unusual example of a large, high-intensity 
prescribed burn designed to rehabilitate exotic pine plantation to 
native coastal vegetation communities. The burn followed testing 
of alternative methods of rehabilitation to control extensive areas 
of thick pine wildings, which proved impractical. The burn was 
conducted on Bribie Island, southern Queensland, in August 2004 
by Queensland Parks and Wildlife Service in collaboration with 
Queensland Department of Primary Industries - Forestry. Complexities 
included adjacent fire sensitive vegetation communities and 
metropolitan areas. 

This case study will discuss the operational issues of planning and 
execution, and the phases of rehabilitation over the following 15 
years which included wildfire impacts. This operation is regarded as a 
successful example of high-intensity rehabilitation burning for weed 
species management.
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Harnessing the power of 
fire for restoration gains – 
learning from the efforts 
of multiple emergency 
responders

Dr Tein mcDonald

Post-wildfire program coordinator

Australian Association of  
Bush Regenerators

PhD (Ecosystem resilience and 
the restoration of damaged plant 
communities focusing on four 
Australian vegetation types)

From previous experience AABR was aware that one of the few 
positives to come from the recent wildfires would be highly valuable 
opportunities to harness gains from hot burns of long-weed infested 
sites. Yet getting this message across in the post-fire context has 
not been easy. An early social media campaign about giving nature 
time to recover did gain traction but gaining information about what 
other NGOs were doing (to avoid duplication and create opportunities 
for collaboration) proved difficult. In the absence of leadership or a 
blueprint for action, restoration NGOs ended up networking among 
themselves to the best of their abilities, proving the value of  
self-organisation and bottom-up action. This talk will provide a 
chronology of some of the post-fire vegetation restoration response 
processes and outcomes AABR observed, particularly in NSW, and  
will draw some lessons for improved post-fire responses for future 
such emergencies.
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Dr mark ooi
Senior Research Fellow

University of NSW

BEnvSci, MSc (Hons), PhD

Mark Ooi is a Senior Research Fellow at the 
University of New South Wales in Sydney, Australia, 
based at the Centre for Ecosystem Science in 
the School of Biological Earth & Environmental 
Sciences. He has conducted research in  
fire-prone ecosystems for over 20 years, and leads 
a research group focused on key themes in plant 
ecology including threatened species management, 
conservation and the impacts of climate change. He 
has ongoing collaborative projects with researchers 
across Australia, as well as in Brazil, China and 
the UK, and is part of the NSW Bushfire Risk 
Management Research Hub.

Bhiamie Willamson
Research Associate, PhD Candidate,

Centre for Aboriginal Economic Policy Research, 
Australian National University

BA (Hons); M Indigenous Governance; Continuing 
Education Certificate (Indigenous Governance); 
GradCert (Indigenous Trauma and Recovery Practice) 

Bhiamie Williamson is a Euahlayi man from 
north-west New South Wales with familial ties to 
north-west Queensland. Bhiamie is a graduate of 
the Australian National University, the University 
of Victoria, British Columbia, the Native Nations 
Institute at the University of Arizona, and the 
University of Wollongong. He is a member of the 
ACT Bushfire Council, an independent expert on 
the NSW Government Forest Monitoring and 
Improvement Program and Director of Country 
Needs People. Bhiamie is a PhD student and 
Research Associate at the Centre for Aboriginal 
Economic Policy Research at the Australian  
National University.

Chels marshall
PhD Candidate

Australian National University

MA

Chels Marshall is a leading Indigenous ecologist 
with extensive experience in cultural landscape 
management and design with over 27 years of 
professional experience in cultural ecology and 
environmental planning, design and management 
within government agencies, research institutes, 
Indigenous communities, and consulting firms. She 
has worked on large-scale environmental projects, 
applied cultural lens on research and studies in 
Australia and the Pacific.

emeritus Professor Bill Gammage
Emeritus Professor

Humanities Research Centre, Australian National 
University

BA, PhD

Bill Gammage is an Emeritus Professor in the 
Humanities Research Centre, ANU. His most recent 
book, The Biggest Estate on Earth, discussed how 
and why Aboriginal people were caring for country 
when European settlers arrived (1788).

Dr mal ridges
Senior Scientist, Cultural Science

NSW Department of Planning, Industry and 
Environment

PhD

Mal Ridges is a cultural science researcher who 
explores how Aboriginal culture can be better 
valued and integrated into environmental 
management.

Speaker  
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Chris andrew
General Manager

Black Duck Foods Ltd

BEng (Chem), BTeach

Chris is the General Manager of Black Duck Foods 
Ltd, a new Indigenous social enterprise committed 
to traditional food systems that care for Country 
and return economic benefits directly to Indigenous 
peoples. An early career in the global investment 
banking and oil sectors underpin more than a 
decade of his focus on managing people and 
enterprises dedicated to accelerating community 
development outcomes. Chris is also Chairperson 
of Desert Pea Media, a not-for-profit organisation 
empowering Indigenous young people in regional 
and remote areas of Australia through digital 
storytelling.

Dr Scott mooney
Associate Professor

School of Biological, Earth & Environmental Sciences, 
Faculty of Science, UNSW Sydney

PhD

Scott’s research primarily concerns reconstructing 
aspects of past environments and environmental 
change with a particular focus on human impacts. 
This includes investigating the fire (pre-)history 
of the humid environments of eastern Australia, 
primarily via the use of high resolution (macro-) 
charcoal analyses.

Dr Phil Zylstra
Adjunct Associate Professor

Curtin University

Qualifications: BAppSc, Ph.D.

Phil Zylstra came from a career in fire management 
and remote area firefighting to research the 
feedbacks between fire and ecosystems. He has 
published the only peer-reviewed fire behaviour 
model relevant to most Australian forests, showing 
how community and plant traits influence fire 
behaviour. He also models the mechanisms by 
which fire affects flora, fauna and soils, and studies 
the ways that management and climatic changes 
have affected fire regimes. Phil’s work confronts 
many long-held and simple beliefs, calling for a 
more complex understanding that fits Australian 
ecosystems and meets the challenges of the 
changing climate.

mark Constantine iV
PhD Candidate

University of NSW

BAppSc

I am interested in the interaction between humans 
and the environment, particularly how people 
have altered the environment through agriculture 
and the manipulation of fire over both long- and 
short-term timescales. I am also interested in 
human migration and changing cultural practices 
people develop resulting from encounters with new 
environments conditions.

Professor alan York
Professorial Fellow (Honorary)

University of Melbourne

BSc (Hons), PhD 

Alan is a senior member of the Fire Ecology and 
Biodiversity Research Group at the University 
of Melbourne. They investigate how fire causes 
patterns in the landscape, and how plants and 
animals respond to these patterns. Alan has been 
involved in applied ecological research for over 35 
years, working primarily in universities and state 
research agencies in NSW and Victoria.

Professor Phil Gibbons
Professor

Fenner School of Environment and Society, 
Australian National University

BAppSc, MFor, PhD 

Phil Gibbons spent the first half of his career 
working as a park ranger, fire fighter and forest 
ecologist. His fire research has included two major 
studies on house losses during bushfires: one after 
Black Saturday and another more wide-ranging 
study that he will outline in this talk. He is currently 
a Professor at The Fenner School of Environment 
and Society at the Australian National University.
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nicholas Gellie
Consulting fire and vegetation scientist

Independent Bushfire Group

BSc (For), MPhil 

Nicholas Gellie is a landscape ecologist and 
fire scientist with 37 years’ experience in fire 
management, fire research, fire ecology, fire risk 
planning and vegetation mapping. He has an 
in-depth knowledge of landscape and bushfire 
processes in south-east Australia, having 
reconstructed over 100 major bushfires, including 
2003, 2007 and 2009 (Black Saturday) in Victoria, 
2003 in Canberra and 2019-20 in NSW, as well as 
in Portugal and in California. He has undertaken 
many consultancies and published many scientific 
papers. He has worked extensively on fire behaviour 
analyses and the effectiveness of planned burning 
programs. He was a pioneer of community fire 
planning in NSW, has been involved in suppression 
strategies and aerial ignition for numerous wildfires 
and has planned many prescribed burns. From 2009 
to 2014 he worked with Victoria’s Department of 
Sustainability and Environment and the Bushfire 
CRC on analysing the Black Saturday fires. He was 
a key consultant to the House of Representatives 
Select Committee’s inquiry into the 2003 Australian 
bushfires, A Nation Charred.

ian Brown
Environmental consultant

BSc (For), MPhil

Ian Brown is an environmental consultant with 
a strong interest in bushfire issues. In his earlier 
career in national park management, he worked 
on more than 100 bushfires in roles from fire-line 
crew to incident controller. He managed bushfire 
planning and programs across the parks of the 
Blue Mountains and served on two district bushfire 
management committees.

Dr Grahame Douglas
Associate Lecturer; Member NCC Bushfire  
Advisory Committee

Western Sydney University, School of  
Built Environment

PhD (Bushfire Weather and Fire Behaviour)

Grahame began his interest is bushfire matters 
in the late 1980s representing environmental 
interests on the then Bush Fire Council. In 1993 
he was appointed to the Bush Fire Coordinating 
Committee. In 1996 he was Environment Officer 
within the then Department of Bush Fire Services 
and held a number of positions including Manager, 
Planning and Environment. Grahame has worked 
with the NSW Rural Fire Service in the area of 
community safety for more than 15 years and was 
responsible for developing the legislative provisions 
and policy relating to bushfire risk management 
planning, development control for bushfire prone 
areas, environmental impact of hazard-reduction 
activities and assisted in initial changes to the 
NSW variations to the BCA. He was the principal 
author of Planning for Bushfire Protection in 
2001 and 2006 and is currently chair of TAC/20 
and represents the FPAA in the review of AS3959 
Construction in Bushfire Prone Areas. Grahame 
now lectures at the Western Sydney University  
in the Post Graduate Bush Fire Protection.  
He has completed his PhD in NSW bushfire  
weather and fire behaviour under the influence  
of climate change.

Dr rebecca Gibson
Remote Sensing Scientist

NSW Department of Planning Industry and 
Environment

PhD 

Rebecca has a background in fire and landscape 
ecology, completing her PhD in 2013 from 
Wollongong University under the supervision of 
Prof Ross Bradstock. Rebecca then followed her 
interest in spatial science that was sparked through 
her PhD, working for DPIE in remote sensing on 
monitoring vegetation change over time. In the 
past few years, she has merged her skills in remote 
sensing with her background in fire ecology for 
research and development of an operational 
system of mapping fire extent and severity in 
NSW. Rebecca maintains her research interests in 
fire and landscape ecology through collaborative 
partnerships with colleagues.



42  |  2021 Bushfire ConferenCe

Deb Sparkes
Manager

Centre of Excellence for Prescribed Burning

M (ForEcoSc) 

Deb has spent the last six years working with rural 
fire and land management agencies involved in 
prescribed burning to help deliver best practice 
outcomes through national collaboration, 
knowledge management and capability 
development. She is currently manager of the 
Centre of Excellence for Prescribed Burning for AFAC 
and working with the National Aerial Firefighting 
Centre (NAFC) to develop RPAS capability across the 
emergency management sector.

mark Schuster
Bushfire Technical Ranger

Ku-ring-gai Council

BSc (Hons) (Zoology/Geology)

Mark has lived, breathed (and often dreamt) fire 
planning, fire regime research and fire ecology for 
more than a decade.  He has worked in Queensland 
and NSW local government, conservation agencies 
and national park agencies as a fire planner/
coordinator and technical fire ranger for much of 
this time.  His deep appreciation and knowledge of 
landscapes, fire behaviour and the ecological aspects 
of fire regimes allow him to develop and implement 
fire management frameworks, strategies and 
management plans for both long-term ecological 
resilience of natural values and minimisation of risks 
to people and property. Mark incorporates the latest 
in fire research into the planning sphere and then 
to on-ground fire operations. He now applies his 
knowledge to the Southern Sandstone – working for 
Ku-ring-gai Council.

al Hartley
Senior Ranger

Queensland Parks and Wildlife Service

BAppSc (Parks, Recreation and Heritage 
Management)

I’ve been around park management all of my life – 
as a second-generation Ranger. Have been working 
for Queensland Parks and Wildlife Service for  
13 years and as Senior Ranger (Sandstone) for  
six years.

associate Professor owen Price
Director 

Centre for Environmental Risk Management of 
Bushfire, University of Wollongong

PhD, MSc, BSc

Owen is a bushfire risk modeler, currently focusing 
on smoke exposure from prescribed and bush 
fires. He has a 30-year research career in the UK, 
Northern Territory and for the last 13 years at the 
University of Wollongong, and has published 98 
journal articles. He has pioneered empirical analysis 
of the effectiveness of prescribed burning. 

ian allan
Supervisor of Natural Areas and Arboriculture

The Blue Mountain Botanic Garden (Botanic Gardens 
and Centennial Parklands)

Dip Horticulture (AQF 5), Dip Arboriculture  
(AQF 5), Certificate III (AQF3) Horticulture,  
Certificate III (AQF3) Landscaping,  
Certificate III (AQF3) Arboriculture

As Supervisor of Natural Areas and Arboriculture 
at the Blue Mountains Botanic Garden, ian is 
responsible for the management of more than  
230 ha of natural bushland within the Blue 
Mountains World Heritage Wilderness Area. Ian’s 
passion for plants and the natural world, plus  
20 years of experience as a horticulturist, arborist 
and land manager has allowed him to successfully 
manage the study and conservation of multiple 
Endangered Ecological Communities (EECs) as well 
as achieve career highlights such as his involvement 
in the Wollemi Pine recovery project.

Dr Jennifer Scott
Sustainability Program Leader

Ku-ring-gai Council

BAppSc (Env H); MSc (Hons); PhD; Grad Dip Env Law

Jenny has a background in Environmental Risk 
Management and in recent years spent most of 
her time developing climate change adaptation 
systems for use in local government. She 
spearheads Ku-ring-gai Council’s award-winning 
climate adaptation work that continues to move 
from strength to strength benefitting from 
collaboration with the tertiary sector, RFS, SES, NSW 
Fire and Rescue, Red Cross and the many  
Ku-ring-gai residents with lived experience in 
bushfires. Jenny also teaches at Western Sydney 
University in the Faculty of Science and Health.
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James Chan
Sustainability Projects Officer

Ku-ring-gai Council

BAppSc (Fisheries), MSc (Photographic and  
Digital Imaging), MSc (Environment)

James has a background in Environmental Science 
and Digital Imaging and has had a varied career 
spanning the United Kingdom and Australia. Recent 
work involves delivering CWC/Simtable workshops 
to the Ku-ring-gai Community and programs that 
incentivise residents to retrofit their homes to 
bushfire risk. James works closely with Jenny Scott 
on Ku-ring-gai Council’s award-winning climate 
adaptation work. He is interested in applying 
behavioural economics and design thinking  
to climate change adaptation programs that 
enhance engagement and cause sustained 
behaviour change.

Sonja elwood
Executive Member and Media Officer

NSW Wildlife Council

BEnv, MWildlifeMgt, MRes(Sci)

Sonja Elwood is a Biodiversity Officer working 
in local government with a particular interest in 
the management of native fauna. She has also 
been a licensed volunteer wildlife rescuer and 
rehabilitator for 35 years. Sonja is founder of 
Sydney Metropolitan Wildlife Services Inc. (Sydney 
Wildlife Rescue) and both a founding member and 
Executive Officer of the NSW Wildlife Council.

Jane Williamson
PhD Candidate

Australian Catholic University

BEnvSc (Hons), MWldMgt, GradCert (Planning for 
Bushfire Protection)

Jane is a terrestrial ecologist and is currently 
completing her PhD in Fire Ecology, examining the 
effects of prescription burning on fauna habitat.

Scott meier
Committee Member

Australian Association of Bush Regenerators

Proprietor of Bushland and Rainforest Restoration & 
Consulting (BARRC)  for 20 years

Scott Meier is a committee member of AABR-
Australian Association of Bush Regenerators. He 
has been the proprietor of BARRC (Bushland and 
Rainforest Restoration & Consulting) for more than 
20 years, operating in bushland and other natural 
environments throughout the NSW east coast, 
working with fire and the results of fire throughout 
that period. He is a member of the NSW RFS  
and operates a conservation property and a 
sustainably managed cattle farm on the mid-north 
coast of NSW.

Professor David lindenmayer
Research Professor and ARC Laureate Professor

The Australian National University

BSc, Dip Ed, PhD, DSc, FAA, FESA, AO

David Lindenmayer is an expert in natural 
resource management, conservation science, 
and biodiversity conservation. He currently runs 
six large-scale, long-term research programs in 
south-eastern Australia, primarily associated 
with developing ways to conserve biodiversity in 
farmland, wood production forests, plantations, 
and in reserves and national parks. He has 
maintained some of the largest, long-term 
environmental research programs in Australia, 
with some exceeding 35 years in duration. David 
Lindenmayer has published more than 1235 
scientific articles including over 815 peer-reviewed 
papers in international scientific journals and 45 
books. He is one of the world’s most productive and  
highly-cited ecologists and has been listed in the 
top 50 Australian scientists across all disciplines.
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Professor lesley Hughes
Professor of Biology; Climate Councillor

Macquarie University and the Climate Council  
of Australia

BSc (Hons) PhD

Lesley Hughes is Distinguished Professor of Biology 
and Pro Vice-Chancellor (Research Integrity & 
Development) at Macquarie University. She has 
been researching the impacts of climate change 
on species and ecosystems for more than 20 years. 
She is a former Lead Author in the IPCC’s 4th and 
5th Assessment Report, a former federal Climate 
Commissioner and now a Councillor with the 
Climate Council of Australia. She is also a member 
of the Wentworth Group of Concerned Scientists 
and a Director of WWF-Australia.

Greg mullins
Former Commissioner Fire & Rescue NSW; Former 
AFAC President; Founder, Emergency Leaders for 
Climate Action; Climate Councillor; Member NCC 
Bushfire Advisory Committee

Emergency Leaders for Climate Action;  
Climate Council

MMgt; Fellow Institution of Fire Engineers; Executive 
Fire Officer (US Fire Academy). RFS Group Leader

Greg Mullins became a volunteer bushfire 
firefighter in 1972, a career firefighter in 1978,  
was Commissioner of Fire & Rescue NSW for  
14 years and upon his retirement in 2017 rejoined 
the RFS. He studied bushfire control in France, 
Spain, Canada and the USA, was President of the 
peak council for fire & emergency services in NZ 
and Australia for 4 years, and in 2017 became a 
Climate Councillor. In 2019 he formed Emergency 
Leaders for Climate Action (ELCA) comprising 33 
former heads of every urban and rural fire service in 
Australia, several national parks, forestry and  
SES agencies.

Dailan Pugh
President

North East Forest Alliance

Dailan’s introduction to the conservation of 
rainforest and their ecotones was at Terania Creek 
in the late 1970s. For the next decade he focused 
on protecting rainforests in the Northern Rivers. 
In 1989 he co-founded the North East Forest 
Alliance, broadening his conservation work to old 
growth, wilderness and threatened species, north 
of the Hunter River. He was instrumental in having 
rainforests remapped using ecological, rather than 
timber, criteria in 1998. His failure to have lantana 
invasion and associated dieback of wet forests dealt 
with has been his biggest regret. For his forest work 
he was awarded an Order of Australia in 2003.

Dr Judy lambert
Committee member North Head Sanctuary 
Foundation; Member NCC Bushfire  
Advisory Committee

BPharm, BSc (Hons), PhD, GradDipEnvMgt, 
GradDipBusiness Admin

Judy Lambert was the founding president of North 
Head Sanctuary Foundation and has maintained an 
active involvement in the Foundation’s community 
education and research activities. Judy brings to 
her voluntary work several decades of work as 
a research scientist, experience in community 
sector environmental advocacy, time as a Federal 
ministerial consultant and as a principal in a  
small consultancy business specialising in  
multi-stakeholder environment and NRM projects. 
It was in this latter work that she participated in 
the development of NCC’s Hotspots program. Judy 
serves as an NCC representative on local Bushfire 
Management Committees and on its Bushfire 
Advisory Committee.
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Dr Kate Hughes
Convenor

Macdonald Valley River Keeper Network

PhD (Politics)

Kate Hughes has been involved with community-
based campaigning for many years and also 
works professionally in the remediation industry. 
As a resident of a rural community, she regularly 
participates in bush regeneration activities as a 
member of St. Albans Weedwackers. Her current 
seven-year inquiry into risk communication has led 
to some surprising results about what not to say 
as much as what to say. Kate is currently working 
to organise a project to bring a community-led fire 
forum to the Macdonald Valley.

Harriet Simpson-Southward 
PhD Candidate

University of Wollongong

BSc (Hons) (Physical Geography)

Ms Harriet Simpson-Southward’s work firstly 
investigates relationships between eucalypt species 
distributions, climate and fire in south-eastern 
Australia. It considers changes in key climatic 
parameters like the mean annual temperature, 
mean annual precipitation, mean annual moisture 
index and mean annual radiation. Such changes 
may be contributing to altered fire regimes, with 
fires becoming increasingly frequent and severe. 
Secondly, it investigates whether bark traits vary 
across species distributions and if these traits make 
species more vulnerable to range shifts under 
climate change. Range shifts can be indicative of 
which species are most in need of protection.

Tom le Breton
PhD Candidate

University of New South Wales

BSc 

I am currently a PhD candidate at the University 
of NSW working on the effects of anthropogenic 
changes to fire seasonality at global and local scales 
as well as the effects of changes to fire regimes on 
native species. Previously I worked for three years as 
a Senior Scientist at the NSW Office of Environment 
and Heritage assessing plant species using IUCN 
Red List Criteria for listing on as threatened under 
State and Federal legislation.

Dr Samantha lloyd
Manager

Queensland Fire & Biodiversity Consortium,  
Healthy Land and Water 

PhD 

Dr Samantha Lloyd has 19 years research, 
consultancy, teaching and management experience 
in ecology, entomology, bushfire and natural 
resource management.  Sam graduated from 
the University of Wollongong with a Bachelor 
of Science (Biology), 1st Class Honours in 1998 
and a PhD in pollination ecology in 2006.  Sam 
joined SEQ Catchments as Environmental 
Partnerships Manager in 2005, has worked on the 
Queensland and New Zealand Fire Ant Program 
and Coordinated the Moreton Bay Oil Spill 
Environmental Restoration Program (2009/2010).  
Sam started as Manager of the Queensland Fire and 
Biodiversity Consortium in 2010 (based at Healthy 
Land and Water) and continues to enjoy leading a 
diverse, collaborative and expanding program.

eli Bendall
PhD Candidate

University of Wollongong

BSc (Hons)

I am interested in the effects of climate change and 
fire regimes on tree population processes in forest 
ecosystems. My PhD has investigated the effects 
of drought severity and fire frequency on mortality 
and resprouting in the resilient sclerophyll forests 
of the greater Sydney region.
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Professor andrew Bennett
Professor of Ecology and Director 

Department of Ecology, Environment & Evolution 
and Research Centre for Future Landscapes,  
La Trobe University

BSc (Hons), PhD

Prof Andrew Bennett has broad interests in 
landscape ecology and conservation biology, with 
a particular focus on understanding how human 
land-use and landscape change affect native 
wildlife and nature conservation. He has carried 
out research on fire as a driver of landscape change 
(in collaboration with Prof Mike Clarke and other 
colleagues) in a range of ecosystems including 
semi-arid mallee and heathlands, dry box-ironbark 
forests and moist foothill forests. From 2015 to 
2020, he held a joint appointment as Professor 
of Ecology at La Trobe University and Science 
Leadership role at the Arthur Rylah Institute. 
Currently, he is Professor of Ecology and Director of 
the Research Centre for Future Landscapes at  
La Trobe.

evan Quartermain
Head of Programs and Disaster Response

Humane Society International Australia

BAppSc(Ecology)

Evan Quartermain is the Head of Programs at 
Humane Society International Australia, and has 
been with the organisation since 2010. A member 
of the IUCN World Commission on Protected 
Areas, Evan is responsible for HSI’s terrestrial 
habitat and wildlife protection campaigns and 
programs, with particular focus on legislative 
reform, flying-foxes, dingoes, wildlife rehabilitation, 
and habitat protection through Threatened 
Ecological Community and Natural Heritage 
nominations. Evan has oversight of HSI’s Wildlife 
Land Trust private land conservation network, and 
following the Black Summer bushfires leads the 
organisation’s Emergency Response programs.

Dr Kellie leigh
Executive Director

Science for Wildlife

PhD, BSc (Hons)

A conservation biologist with over 20 years’ 
experience in wildlife conservation and research. 
Kellie has specialised in developing programs 
that utilise flagship species for landscape-scale 
conservation including koalas in NSW and 
Victoria, and large carnivores in Zambia where she 
founded and expanded an ongoing not-for-profit 
organisation over 10 years. Her work combines 
scientific research, on-ground conservation action 
and community engagement to build capacity 
for sustainable conservation. She completed her 
PhD through the University of Sydney and taught 
wildlife population management for a Masters 
degree there. Her expertise includes landscape 
ecology, behavioural ecology, genetics/genomics, 
and training and evaluating wildlife detection dogs.

Pete Knock
Ecologist and Project Coordinator of the Large Forest 
Owl Project

Nature Conservation Council of NSW

BAppSc (Ecology)

Pete is an ecologist with 30 years’ experience across 
federal, state and local government jurisdictions, 
including many years as a fauna consultant. He has 
particular interest in private conservation, acoustic 
monitoring, photography and tree climbing, which 
has now all been brought together managing 
the Large Forest Owls Project for the Nature 
Conservation Council for the last two years.

Dr Jennifer Taylor
Senior Lecturer

Australian Catholic University

BSc (Hons), MSc (Plant Ecology), PhD (Disturbance 
Ecology)

Our research examines the interaction of  
human-induced and natural disturbances on 
fauna and fauna habitat, and conservation and 
restoration of these.  

In recent years we have focused on the effects of 
fire on woodland trees, tree hollows and fauna, and 
on techniques of accelerating restoration of fauna 
habitat in degraded landscapes.



2021 Bushfire ConferenCe  |  47

Jamie Bertram
Community Protection Planner / Neighbourhood 
Safer Places Officer

NSW Rural Fire Service

Diploma Public Safety (Emergency Management)

Jamie has over thirty years’ experience in the 
NSW Rural Fire Service in both volunteer & 
staff capacities. Jamie has applied his extensive 
experience through roles as district officer, 
Hotspots facilitator and operationally as Divisional 
Commander, Air Observer as well as within Incident 
Management Teams. Prior to the roles he has held 
as NSW RFS staff, Jamie spent a number of years 
with Forestry Corporation.

Being of Wiradjuri descendant, Jamie has a close 
connection to country. In his current position 
Jamie combines his operational experience and 
community facilitation skills to develop community 
protection plans with a focus on Discrete Aboriginal 
Communities and has been active in delivering 
bushfire training programs to Aboriginal Ranger 
Groups and facilitating improved relationships 
between Aboriginal communities, local brigades, 
districts and areas.

nathan Brennan
Chief Executive Officer

Coffs Harbour and District Local Aboriginal  
Land Council

BA (Linguistics), AdvDip (Management and 
Leadership), Dip(Business), Cert IV (Training and 
Assessment)

Nathan Brennan identifies as a proud 
Gumbaynggirr, Bundjalung and Gamilaraay man 
who was born on Awabakal Country – Newcastle. 
Nathan is currently the Chief Executive Officer of 
the Coffs Harbour and District Local Aboriginal Land 
Council and has held that position since June 2018. 

Nathan has extensive experience in the delivery 
of training programs through his employment 
in various positions with TAFE NSW from 2008 – 
2015. This includes Acting Manager of Aboriginal 
Education and Training, and Senior Education 
Officer with the NSW Dept. of Education and 
Training’s Aboriginal Education Unit. Nathan also 
has extensive local government experience from 
3 years as a Human Resources Officer with the 
Newcastle City Council, where he was responsible 
for delivery on their Aboriginal Employment 
Strategy. This included increasing Newcastle 
Council Aboriginal employment by over 50% during 
those 3 years.

Peter leeson
Institute of Foresters of Australia, Forest Fire 
Management Committee, Queensland Fire and 
Biodiversity Consortium

BSc (For)

Commenced with the Department of Forestry in 
1980, and Queensland Parks and Wildlife Service 
since 2001, retiring from the Department in 
2019. As Principal Conservation Officer QPWS 
State Fire Team since 2008, Peter was the agency 
representative on state and national committees 
including AFAC Rural and Land Management Group, 
and the national Forest Fire Management Group. 
Became a lead Queensland fire investigator, and is 
currently partner with Burning Issues and Solutions, 
which conducts specialised fire investigation 
work nationally and in the USA. Here representing 
the IFA Forest Fire Management Committee and 
Queensland Fire and Biodiversity Consortium.

Dr Tein mcDonald
Post-wildfire program coordinator

Australian Association of Bush Regenerators

PhD (Ecosystem resilience and the restoration of 
damaged plant communities focusing on four 
Australian vegetation types)

Tein McDonald is a bush regeneration practitioner,  
consultant and journal editor, with experience 
coordinating post-fire community bush 
regeneration responses through the Australian 
Association of Bush Regenerators and four decades 
of on-ground practice. 
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noteS



Nature Conservation Council’s Bushfire Program 
The Bushfire Program promotes ecologically sound fire management 
policy and planning by supporting representatives on Bush Fire 
Management Committees across the state, providing written 
submissions on fire policy and participating on panels. The program 
has been actively involved in fire management, bushfire education 
and advocacy for sustainable land policy since 1979, disseminating 
peer-reviewed science and encouraging knowledge exchange between 
fire and land management agencies, scientists, conservationists and 
community members. Bushfire Conferences have been held mostly 
every second year and since 1994, and over 95 successful community 
workshops have been facilitated throughout NSW. These events 
provide important opportunities for the community to meet agency 
representatives and discuss the on-ground application of policies and 
how management issues can be dealt with at a local level.

www.nature.org.au

Fire & restoration network
Building on interest from the 2015 Bushfire Conference, the Bushfire 
Program developed the Fire and Restoration Network, which provides 
a place for practitioners, researchers, land managers and interested 
individuals to share stories, information, challenges and new ideas 
about how fire is being used to rehabilitate degraded landscapes and 
restore ecological integrity. The network is creating a ‘community of 
practice’ for people with a shared passion and interest in using fire for 
ecological restoration. Our aim is to maintain an open and inclusive 
network where practitioners can inform, support and advise each 
other and help build on-ground capacity.

www.fireandrestoration.org.au

What iS the  
nCC BuShfire prograM?

http://www.nature.org.au
http://www.fireandrestoration.org.au


www.nature.org.au


