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SoE 2016 – an independent review

 The 5th national assessment of the state of the Australian 
environment

 Written by independent experts

 Under the EPBC Act the Minister is required to table a report in 
Parliament every five years on the state of the environment

Kimberley Coastline, Western Australia. Sheldon Pettit



Purpose of SoE Reporting

 Provide information on environmental issues to the public and 
decision makers

 Support more informed environmental decisions that lead to more 
sustainable use and effective conservation of environmental assets

 SoE 2016 also provides a truly extraordinary educational and 
research resource

Walls of China, Mungo National Park, Willandra Lakes World Heritage Area, Richard Mackay



SoE 2016
 Information on the 

current state of 
Australia’s 
environment, 
recent trends, how 
it is managed and 
future outlook

 Includes:

• a paper on the drivers of environmental change
• nine detailed thematic reports 
• an overview synthesising all SoE 2016 products



SoE 2016 – what is the same?

 Framework, assessments, referencing

 Independent authors and Chief Author 

 Scope – environment as defined in EPBC: includes ‘heritage values’

 Themes – Drivers, Atmosphere, Inland Water, Land, Marine, Antarctic, 
Biodiversity, Heritage, Built Environment and Coasts

 Peer review and fact checking  



Maintaining SoE 2011 innovations

 Analytic framework: modified DPSIR: 
drivers, state, pressures, 
management, resilience, risks, 
outlook

 Graded report-card style 
assessments, with confidence ratings

 Detailed referencing providing links 
back to the evidence base 

 Easy to compare findings and grades 
because SoE 2016 and SoE 2011 
follow the same approach to 
assessment 

 .



SoE 2016 – what is different?

 New interactive digital platform – SoE Digital

 Content can be filtered – including by graded assessments, theme, trend 
and reporting framework: click through to data sources

 An overview report synthesises findings of the drivers report and the nine 
detailed thematic reports

 Interactive graphs and maps and downloadable data



Drivers

Two drivers are increasingly likely to shape Australia’s environment 
challenges in the coming decades:

 Population growth and demographic change

Our 2016 population of 24 million is projected to grow to an 
increasingly urbanised and coastal population of 39.7 million by 2055

 Economic activity that uses environmental resources

Camooweal Caves National Park, Queensland, Ryan Francis



Introduction to findings

 Aspects of Australia’s built environment, natural and cultural 
heritage, and marine environment are generally in good condition. 
The same is true for the Antarctic environment

 The condition of the environment in certain areas is, however, poor 
and/or deteriorating

 The outlook is increasingly uncertain

Broken Hill , mining landscape, NSW, Richard Mackay



Pressures

The main pressures facing the Australian environment in 2016 are the 
same as in 2011:

 climate change – which is increasingly important and impactful

 land-use change, and habitat fragmentation and degradation 
threaten ecosystems and resilience

 invasive species are a potent, persistent and widespread threat

Mackenzie fire, Tasmanian Wilderness World Heritage Area, Rob Blakers, CC BY-SA 3.0, via Wikimedia Commons



Cumulative pressures amplify threats



Cumulative pressures in all biomes

•



Atmosphere

 Average temperatures have increased by 1 °C since 1910

 Large variability in rainfall during the past 100 years, with declining 
long-term rainfall observed across much of southern Australia

 Urban air quality is generally good, with some local areas of concern

 Adverse human health impacts at lower concentrations of air 
pollution than previously thought

Storm front at Cunninghams Gap, Queensland, Ryan Francis



Built Environment

 Australia’s urban amenity is generally good. Our urban populations 
continue to consume significant resources, but are using energy more 
efficiently than in 2011

 Population growth in our major cities, along with Australia’s reliance on 
private cars, is leading to greater traffic volumes, and increasing traffic 
congestion and delays

Melbourne, Arthur Hoffmann



Biodiversity

 Pressures on biodiversity increasing and new approaches are needed 
to prevent accelerating decline 

 Policy initiatives for threatened species recovery signals a recognition 
of the importance of halting declines 

 All jurisdictions highlight that a lack of long-term data and monitoring 
is a major impediment to effective biodiversity conservation

Golden-tailed gecko (Strophurus taenicauda) near Chincilla, Queensland, Eric Vanderduys



Biodiversity

 It is not possible to assess the overall long-term effectiveness of many of 
our investments in biodiversity management or our progress against 
national targets

 Rapid improvement in technology is likely to lead to significant 
improvements in our understanding of Australia’s species and genetic 
diversity



Heritage

 Australia’s extraordinary and diverse natural and cultural heritage 
generally remains in good condition, despite some deterioration and 
emerging challenges

 In some places, natural, Indigenous and/or historic heritage values 
have been affected, including destruction of significant sites

Petroglyphs in the Dampier Archipelago National Heritage Place, Western Australia, Ken Mulvaney
(provided by the University of Western Australia’s Centre for Rock Art Research and Management from the Pilbara Rock Art Database)



Land

 Agricultural land is being lost to urban, transport and resources sectors

 Land-clearing rates have stabilised in all states and territories, except 
Queensland [but still extensive re-clearing]

 New mining developments have slowed, but there is emerging concern 
about ongoing environmental impact of former industrial sites

 Significant gains in the extent of the Australia’s terrestrial conservation 
estate since 2011

Mt Beauty and Mt Bogong, Victoria, Scott Leggo



Inland Water

 Since 2011, noticeable local improvements in water quality in the 
Murray–Darling Basin 

 In more populated regions, inland water quality is in moderate to 
very poor condition

 In most regions, condition of Australia’s groundwater is poor

Derby (waste water) wetlands, Kimberley region, Western Australia, Julie Fletcher



Coasts

 The current state is mixed, largely good in the N-W and far N-E, and 
largely poor in the E, S-E and S-W

 The condition of some coastal species/communities is deteriorating. 
Some species are stable or improving because of protection

 Coastal waterways are threatened by new classes of pollutants 
microplastics and nanoparticles

Zenith Beach, Nelson Bay, New South Wales, Beck Dunn



Marine Environment

 Improved single sector management and new regulations have 
reduced some historical pressures

 Most marine habitats, communities and species groups are in good 
condition overall, although individual species and communities are of 
concern

 8 additional species and 1 ecological community have been listed 
under the EPBC Act since 2011, however management and mitigation 
of threats has been limited

Australian giant cuttlefish (Sepia apama), Spencer Gulf, South Australia, Darren Jew



Marine Environment

 Record high water temperatures caused widespread coral bleaching, 
habitat destruction and species mortality in 2011–16 

 Marine debris and cumulative impacts require a new coordinated, 
risk-based management response including improved monitoring

 Humpback whale populations have recovered to the point where 
their listing could be reconsidered

Diver surveying coral death at Lizard Island on the Great Barrier Reef, Queensland , The Ocean Agency / XL Catlin Seaview Survey



Antarctic Environment

 Antarctic environment is generally in good condition

 Evidence that ozone layer recovering as a direct consequence of 
international controls on the use of human-made ozone-depleting 
substances

 Antarctic environment is showing clear signs of impact from climate 
change

Iceberg, Paradise Harbour, Antarctic Peninsula, Andrew Peacock 



Opportunities

 Improve environmental information, data and analysis across 
jurisdictions, sectors and between government and the private sector 

 Establish clear national vision and policy for the protection and 
sustainable management of Australia’s environment

 Focus on key pressures on the environment and their cumulative effects

 Develop a nationwide coordinated approaches to national issues; eg: 
marine debris, invasive species or heritage trades training

Menindee Lakes, New South Wales , Richard Mackay



Climate change

Pencil pine (Athrotaxis cupressoides) ecosystems burned in a wildfire ,
Lake Mackenzie (Tasmanian Wilderness World Heritage Area) in January 2016,
Chris Emms, Tasmanian Parks and Wildlife Service



Responding to climate change

Expenditure by the Australian Government Department of the 
Environment and Energy on climate change research programs, 
2012–13 to 2015–16, plus forward estimates . . .



Outlook

 A sustainable environment requires action across all levels of 
government, business and the community

 The complex mix of drivers, pressures and risks must be addressed

 It is vital to deal with interaction of the economy with environmental 
harm, and to mitigate and adapt to climate change

 Effective environmental management is a shared responsibility, with 
the Commonwealth providing leadership

Kingston and Arthurs Vale Historic Area, Norfolk Island, Richard Mackay, courtesy GML Heritage Pty Ltd



Petroglyphs and floodplain, Dampier Archipelago, National Heritage Place, WA, Ken Mulvaney 

Heritage
Prof Richard Mackay, AM



Heritage: Pressures

 Natural, Indigenous and/or historic heritage values are 
subject to pressures from climate change, population growth 
and shift, development including resource extraction, 
invasive species, tourism and knowledge loss

Rocla Quarry, NSW, in the broader landscape, Beatty Legal



Heritage state and trends

 Substantial improvement in National Reserve System and 
progress with heritage registers, but gaps remain

 Increasing role of Indigenous people

 Threats from invasive species, fire, erosion, development 
and impacts to threatened species and vulnerable culture

 Need for nationally-co-ordinated monitoring

Swan (kungari) nest monitoring by Des Karpany and Jeremy Rigney, Ngarrindjeri Regional Authority



World Heritage

 19 properties inscribed

 Some boundary modifications

 Great Barrier Reef receives both 
media coverage and resources

 Tasmanian Wilderness also 
considered by the  World Heritage 
Committee

 Tentative List: Budj Bim added –
but more to do

Royal Exhibition Building, Melbourne, DoEE



National Reserve System bioregional 
coverage 2011–16 



Terrestrial protected areas 2011–16 

Note: protection levels and management arrangements may vary between different types of reserve



Indigenous protected areas 2011–16 

Note: protection levels and management arrangements may vary between different types of reserve



Protected areas: by management

Note: protection levels and management arrangements may vary between different types of reserve



Marine protected areas

2008                                    2014
Note: protection levels and management arrangements may vary between different types of reserve



National Heritage List

Number of places added to the National Heritage List, 2005–06 to 2015–16



Changes to state/territory registers

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and 
caveats as outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Changes to Indigenous site registers

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and 
caveats as outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Cultural impact of invasive species

 Bush onion (Cyperus bulbosus) or ‘yalka’ (in the Western Aranda 
language) is an important bush food

 Displaced by buffel grass – the ‘unwelcome stranger’

 Assistance from Tjuwanpa Rangers

 But buffel grass is only listed as a weed in South Australia

A Western Aranda boy collects yalka (bush onion—Cyperus bulbosus) growing amid invasive buffel grass (Cenchrus ciliaris) ,
Fiona Walsh, CC BY-NC-SA 4.0



Heritage: management effectiveness

 Information is limited and selective

 Reliance on ‘inputs’ data and focus groups

Aboriginal representatives and officers from the NSW Office of Environment and Heritage inspect the archaeological excavation of Aboriginal 
cultural heritage features at East Leppington, NSW, GML Heritage



Parks agencies budgets 2011–16 

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Heritage agencies budgets 2011–16 

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Indigenous agencies budgets 2011–16 

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



State / territory heritage grants 2011–16 

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Commonwealth heritage grants 2011–16 

Williams -v- Commonwealth

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Aboriginal and Torres Strait Islander 
Heritage Protection Act: applications

Orders = 0



Heritage Professionals: ICOMOS 



Heritage volunteers: National Trust

Note: the data used to produce this graphic may be inconsistent and are subject to qualifications as and caveats as 
outlined in the Heritage theme report of SoE 2016 at soe.environment.gov.au



Heritage volunteers: SHFT

Volunteers painting the Mort’s Dock Steam Crane, Fitzroy Dock, Cockatoo Island, NSW, Zakarij Kaczmarek, c/- Sydney Harbour Federation Trust



Heritage volunteers: National Trust

Students in colonial costume visiting Peninsula Farm, Perth, National Trust of Australia (WA) 



Strategic focus

 Queensland Heritage 
Strategy 

 Tasmanian Heritage 
Register Integrity 
Project

 NSW Heritage Near 
Me 

 WA State Heritage 
Office established

Albert State School , Queensland Department of Environment and Heritage Protection



More Monitoring

 National Heritage List 
Condition Monitoring

 ACT SoE report 2014, 
using SoE 2011 
model

 SA Places at Risk 
Survey

 Victoria Living 
Heritage Audit

Glen Helen Meat House, Northern Territory, Richard Mackay



Applied research: NERP & NESP

 National Environmental 
Research Program: c$80m 

 National Environmental 
Research Program c$100m 
to 2020

 World Heritage properties 
included, but NATURAL 
environment focus

 Applied cultural heritage 
research requires similar 
support

Mortality monitoring of Christmas Island’s unique robber crabs (Birgus latro), Parks Australia



Indigenous Australia

 Indigenous co-
management is 
recognised in EPBC Act

 40% Australia’s land 
under Indigenous 
management

 Australia’s Indigenous 
heritage remains 
inadequately 
documented and 
protectedIndigenous land and sea 

management is critical to  
conservation and sustainability

Cape York Traditional Owners inspect native grass species at Bonegilla, North East 
Catchment Authority



Heritage: natural values resilience

 Natural heritage values can be recovered

 Macquarie Island pest eradication: ecosystem response 
to management intervention

1990
Vegetation monitoring photo sequence at Sandy Bay boardwalk, Macquarie Island, Jenny Scott and Tasmanian Parks and Wildlife Service



Heritage: natural values resilience

 Natural heritage values can be recovered

 Macquarie Island pest eradication: ecosystem response 
to management intervention

2010
Vegetation monitoring photo sequence at Sandy Bay boardwalk, Macquarie Island, David Dowie and Tasmanian Parks and Wildlife Service



Heritage: natural values resilience

 Natural heritage values can be recovered

 Macquarie Island pest eradication: ecosystem response 
to management intervention

2014
Vegetation monitoring photo sequence at Sandy Bay boardwalk, Macquarie Island, Jenny Scott and Tasmanian Parks and WIldlife Service



Heritage: Indigenous place resilience

 Indigenous heritage remains resilient, but vulnerable

 The ‘Gully’ at Katoomba is a place where the connection 
between Indigenous people and Country has been re-
established

Indigenous people’s gathering at The Gully, NSW, World Parks Congress 2014, Richard Mackay



Heritage: historic place resilience

 Historic heritage values are generally not resilient

 The Mt Stromlo Director’s residence interpretation is  an 
unusual example of recovery of lost historic values

Mount Stromlo director’s residence , ACT, 2003 (left) and 2015 (right) , Tim Borough, (left) and  Stuart Hay (right) c/- Mount Stromlo Archives



Heritage: current and emerging risks



Heritage: key findings

 Australia’s extraordinary and diverse natural and cultural heritage 
generally remains in good condition, despite some deterioration and 
emerging challenges

 In some places, natural, Indigenous and/or historic heritage values 
have been affected, including destruction of significant sites

Petroglyphs in the Dampier Archipelago National Heritage Place, Western Australia, Ken Mulvaney
(provided by the University of Western Australia’s Centre for Rock Art Research and Management from the Pilbara Rock Art Database)



Key heritage finding: condition

Australia’s extraordinary and 
diverse natural and cultural heritage 
generally remains in good condition, 
despite some deterioration and 
emerging challenges

 Lack of consistent data

 Some impacts and destruction

 National Reserve targets met

 No national picture for local 
heritage

Rock art at Mutawintji National Park, Richard Mackay



Key heritage finding: vulnerability

Australia’s heritage remains 
vulnerable to both natural and 
anthropogenic threats

 Climate change – effects to be 
managed

 Economic growth – de-coupling 
from environmental impact?

 Population change – urban -v-
rural shifts

 Tourism: positive and negative
Port Arthur 2011, high tides and severe weather, TAS,  
PAHSMA



Key heritage finding: knowledge loss

Australia’s heritage is also at risk 
from the loss of knowledge

 Interpretation is part of 
conservation

 Education is crucial

 Indigenous knowledge –
resurgence but incremental loss

 Decline in specialist heritage 
trade skills 

Inneston Village heritage training program , SA, 
Keith McAllister



Key heritage finding: processes

Australia has well-resolved 
processes for identification, 
protection, conservation, 
management and celebration of 
heritage, but requires more 
consistent approaches, standards 
and guidelines. Thorough and 
comprehensive assessments are 
needed to secure adequate areas of 
protected land and comprehensive 
heritage inventories

Burra Town Hall , SA, Richard Mackay



Key heritage finding: resources

Public-sector resourcing at all levels 
does not reflect the value of 
heritage to the Australian 
community

 Some substantial programs but 
decline overall in relation to 
reserved lands and listed places

 Applied research resources for 
natural but not cultural heritage

 Reduction in Commonwealth 
grant fundingNyul Nyul Freshwater monitoring, NT, Christy Davies



Key heritage finding: shared responsibility

Conservation of Australia’s heritage 
is a shared responsibility that 
requires collaborative, innovative 
partnerships between government, 
corporations and the community

 Government leadership

 Indigenous self-determination

 More flexible approaches

 Sustainability and inheritance 
value of cultural resources

AWHAC at the Sydney Opera House, Richard Mackay



Key heritage finding: outlook

The Australian Heritage Strategy 
presents a vision in which 
Australia’s natural, historic and 
Indigenous heritage places are 
valued by Australians, protected for 
future generations and cared for by 
the community

 National government leadership

 Partnerships are vital

 Heritage underpins our identity
Australian Heritage Strategy Cover, DoEE, Brian Prince



Sharing the 
responsibility
is critical

The Australian 
Heritage Strategy 
calls for shared 
responsibility with 
the Commonwealth 
providing leadership 
in building 
partnerships



SoE Digital…
EXPLORE | CONTROL | SEE IT DIFFERENTLY

soe.environment.gov.au

Kimberley Coastline, Western Australia. Sheldon Pettit

https://soe.environment.gov.au/


SoE 2016 – some exciting resources



SoE 2016 – read by theme



SoE 2016 – read by framework



SoE 2016 – search key findings



SoE 2016 – play with graphs and data

What will it be able to do?

Look at 
Search  across the report for areas for where 
state and trends are assessed as ‘very good’

Search for where a grade has changed up or 
down from the previous report  



SoE 2016 – play with maps and layers

What will it be able to do?

Look at 
Search  across the report for areas for where 
state and trends are assessed as ‘very good’

Search for where a grade has changed up or 
down from the previous report  



SoE 2016 – advance search



SoE Digital…
EXPLORE | CONTROL | SEE IT DIFFERENTLY

soe.environment.gov.au

Kimberley Coastline, Western Australia. Sheldon Pettit

https://soe.environment.gov.au/



