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The Capital region’s climate change impacts - more frequent and severe heatwaves, droughts, storms 
and bushfires, are already impacting people and nature, urban and farming systems. This includes the 
resilience of our urban forest. The ACT Climate Change Adaptation Strategy respects the vision of 
Canberra’s founding designers for a city in the landscape, and our living infrastructure legacy makes 
Canberra one of the most liveable cities in the world. Canberra’s urban forest has around 800,000 
trees and is considered by the community to reflect the character of the city. To enable our living 
infrastructure to cope with future conditions, we need a new business-as-usual, one that recognises 
the many contributions that trees make, the high value that the community places on their benefits 
and prioritises investment in maintenance of the living infrastructure as an asset class for on-going 
government investment. This Paper describes the potential of living infrastructure to ameliorate 
selected impacts of climate change in the ACT and outlines how this will be delivered through 
community consultation on the ACT’s Climate Strategy to a net zero emissions Territory. 

1. CANBERRA’S LIVING LEGACY - THE FIRST 100 YEARS 

Following Federation in 1901, the Federal Capital Territory (later renamed Australian Capital Territory) 
was declared on 1st January 1911. The Commonwealth Surveyor Charles Scrivener, was dispatched 
to choose an inland location for the city that was a “picturesque and distinctive site with views” 
(Canberra. Create your future 2018). The limestone plains, with its mountain ranges beyond, were 
selected for more practical reasons, flat land with rivers, and a sufficient forested water catchment. 
Canberra was declared the national capital with much pomp and ceremony, including a tree planting, 
on 12th March 1913. 
 
The international competition to design the new capital city of Australia was won in 1912 by the North 
Americans, Walter Burley Griffin and his wife Marion Mahony Griffin. The Griffin’s utopian intent was 
to create “an ideal city… a city like no other…” (National Archives of Australia 2018). The influences of 
the 19th century City Beautiful and Garden City movements are clear in their plans. These planning 
movements emphasised the benefits of open spaces and nature, re-defining the ideal of how the 
common man could live. These were influential world-wide and introduced what we today experience 
as suburban living. In Canberra the Griffin’s foundational wide boulevards, parklands, lakes, and open 
spaces, are all still apparent today. 
 
To bring amenity to the treeless and windswept plains, the forester Charles Weston was appointed to 
work closely with the Griffin’s to grow and supervise planting of hundreds of trees to create the living 
infrastructure framework of the new city. Weston’s daunting task to turn the Griffin’s plans into three 
dimensional living colour meant first, establish a nursery and grow the trees. Weston had the last say 
on species selection and undertook trial plantings to see what would be best for the climate and the 
soils. As the built infrastructure of the city took shape, Weston supervised the planting and aftercare, 
of thousands of trees and shrubs. All this work was done by manual labour with the materials, 
including manure, moved by horses and carts. We benefit every day from the legacy of this work, with 
these original plantings now approaching 100 years old. 
 
By the end of the 1970’s, the moniker “bush capital” was said with pride. A national capital with the 
scenery of wooded hills, lakes and farmland, and iconic native species like kangaroos and 
kookaburras at the back door-step. Canberran’s celebrate and value the Griffin’s vision of a “city in a 
landscape”. Charles Weston’s tree plantings have been photographed for postcards as a tourism 
drawcard since the 1950’s. Haig Park, the first wind break with rows of dark conifers, bounding the 
CBD, is the venue for city activation. The living infrastructure of the first 100 years is valued and 
admired by residents and tourists alike. Canberra’s urban forest with around 800,000 trees is more 



 

than double the population that recognises the need to preserve the “that they provide (Australian 
Capital Territory 2018). 

2. LIVING WITH A WARMING CLIMATE 

2.1 The story so far 

As an inland and relatively high altitude city, Canberra has a large variation in temperature from winter 
minimums as low as -10oC (mean -0.1oC to 1oC) to summer highs of more than 42oC (mean 26.1oC 
to 28oC) (Weatherzone 2018). However our region’s climate is already changing in line with climate 
projections (Office of Environment and Heritage 2014) with warming and drying, with increasing 
seasonal variability in rainfall and increasing frequency and severity of extreme weather events, such 
as heatwaves, droughts, storms and bushfires (Office of Environment and Heritage 2014). In other 
words more extreme temperatures and more challenging to health and amenity. 
 
In 2016, recognising the need to reduce vulnerability to the extremes of climate and increase the 
resilience of our people and our natural environment, the ACT government released the ACT Climate 
Change Adaptation Strategy: living with a warming climate (Australian Capital Territory 2016). This 
strategy brings together government agencies and commits to undertaking sector-based actions over 
the three years to 2020. 
 
This focus on climate change adaptation builds on the previous strong and effective work on 
mitigation. The ACT is one of the global city leaders in the adoption of renewable energy, with a 
legislated target of 100% renewable electricity by 2020 (Australian Capital Territory 2010), and 
emissions reduction with the target of net zero emissions by 2050 at the latest. In 2018, the ACT 
Government is developing a new climate strategy replacing the current two documents (ACT’s 
Climate Strategy to a net zero emissions territory, Discussion Paper (Australian Capital Territory 
2017)). With the goal of net zero emissions, strategies for mitigation go to 2050 while new targets and 
actions integrating mitigation and adaptation will be to 2025. The Living Infrastructure Plan is under 
the umbrella of the land sector of the new Climate Strategy. 

2.2 What is living infrastructure? 

Living infrastructure is the ACT’s preferred term, rather than the commonly used term green 
infrastructure as it more accurately reflects that it is more than just green vegetation but also 
encompasses “blue” water, “brown” land and soils and is integrated with “grey” engineered 
infrastructure necessary to make the city work (Australian Capital Territory2 2018). 
 
Living Infrastructure (vegetation, waterways and open spaces) can improve air, soil and water quality 
as well as increase public amenity (Australian Capital Territory2 2018). Living Infrastrucutre also 
provides important ecosystem services such as shade trees mitigating the Urban Heat Island (UHI) 
effect, watered grass parks being oases from heatwaves and ponds and waterways absorbing and 
slowing stormwater, and providing biodiversity habitat for birds and animals. By harnessing integrated 
natural systems and processes communities can be protected against climate extremes such as 
excessive heat or flooding. Given the importance of living infrastructure, recognised by the community 
it also provides cultural values, heat oases for people and animals and other environmental, social 
and economic benefits.  
 
These values can be both complementary and competitive so balancing the benefits of living 
infrastructure is important. These environmental services are provided throughout the city but are 
mostly not accounted for, they are not given asset numbers, or dollar values like roads or bridges. The 
proposal to enhance living infrastructure must convince the community, business and government of 
the multiple long-term benefits provided by it. 
 
Living infrastructure also provides social services and brings economic benefits. It increases the 
liveability and amenity of the city, in summer the temperature is cooler on shady streets so people can 



 

get exercise, open spaces allow for children to play and explore, and lakeside parks are the settings 
for family picnics. In Canberra this is recognised by the community, but again conventional city 
management sees the costs of mowing the grass and pruning the vegetation, not the wellbeing 
outcomes and health costs avoided, or that this living infrastructure makes Canberra a lifestyle city of 
choice, attracting knowledge workers and benefiting our economy. To quantify and make known the 
costs of living infrastructure as well as being open and transparent about all the environmental, social 
and economic benefits, is an essential part of making the case for climate change adaptation. 

2.3 The need for adaptive management 

The ACT is experiencing the challenges of climate change. In 2018 our longer hotter summer started 
in November and lasted into April. The grassy woodland vegetation community went into drought 
response, as the average 52mm per month rainfall, fell in two events one in January and one in 
February, with nothing in March or April. In the February event, the storm cell over parts of the city 
caused flash flooding with consequent business disruption and insurance claims. Extreme events plus 
increased variability of the weather impact upon the resilience of the bushland reserves, the farmland 
and the city’s urban forest, parks and open spaces.  
 
Now we are facing the challenges of climate change through longer droughts, extreme bushfires and 
more intense storms all impacting upon the resilience of the urban forest and the ability of the ACT to 
maintain our living infrastructure. The ACT’s new climate strategy (ACT’s Climate Strategy to a net 
zero emissions territory, Discussion Paper (Australian Capital Territory 2017)) and its living 
infrastructure targets and actions recognise living infrastructure’s role in mitigating and adapting to 
climate change. To enable urban forest managers to enable adaptation and transition of the City’s 
living infrastructure to be resilient in a changing climate and supporting the objective of creating a 
sustainable and carbon neutral city it is critical that realistic and achievable targets are set, that also 
reflect the aspirations of the community. The importance of recognising the key role that living 
infrastructure will play as the city adapts to the impacts of climate change is highlighted in the Living 
Infrastructure Discussion Paper (Australian Capital Territory2 2018). 
 
Responding to variability needs flexible management, however urban forest managers are struggling 
to keep up, to respond to seasonal variation with an inflexible annual budget funding cycle. To 
transition the City towards increasing resilience and reduced vulnerability from climate impacts, to 
keep our city liveable and safe year round, it is increasingly critical that the role of living infrastructure 
is recognised and appropriately supported.  
 
The living infrastructure of Canberra’s National Capital Open Space System covers over 70% of the 
ACT, and includes the hills, ridges and buffers between urban areas, the Molonglo and Murrumbidgee 
River Corridors, Lake Burley Griffin and extensive areas of mountains and bushland to the south of 
the city (National Capital Authority 2018). It is this defining natural setting of Canberra that provides a 
multitude of hidden environmental services like clean fresh air, and is home to iconic wildlife such as 
kangaroos and kookaburras but also presents the greatest risk to the city from bushfire. The 2003 
bushfire demonstrated this vulnerability burning 164,000 hectares (or nearly 70%) of the land in the 
Territory including the majority of the Territory’s nature reserves, plantation forests and farmlands. 
The bushfire then spread through open spaces resulting in the deaths of four people. More than 500 
homes and most of the Mt Stromlo Observatory were destroyed in the city with the fire damaging a 
further 315 houses and major damage to various infrastructure and facilities (ACT Emergency Service 
Agency 2018).  
 
There are many considerations in developing the evidence for more living infrastructure, along with 
the indicators to monitor the level of increasing resilience of the urban forest to climate change. It is 
important to demonstrate to the community and government what needs to be achieved and the 
progress being made to not only maintain but increase the amount of living infrastructure and 
maximise the multiple benefits that it is able to provide in an urban environment. 



 

2.4 Heat kills people 

It is well known by all health agencies that heatwaves are a major contributor to mortality and 
morbidity. Every year in Australia more people die as a direct or indirect response to extreme heat 
than from all other natural disasters put together (ACT Emergency Service Agency 2018). With the 
prospect of climate change making heat extremes worse, the ACT Government commissioned the 
Commonwealth Scientific and Industrial Research Organisation (CSIRO) to research urban heat in 
Canberra (Meyers et al 2017) to assist in determining priorities for landscape intervention. 
 
This project established an urban heat baseline for Canberra in 2017, identifying where in the existing 
metropolitan area the UHI effect exists (where there are too many heat absorbing buildings and 
surfaces with insufficient cooling measures). Their research showed the UHI effect was exacerbated 
by localised microclimates. Grasslands heat up during the day, and although they quickly shed heat at 
nightfall, they are hot spots. Where grasslands are located beside urban areas, without amelioration 
by lakes, irrigated grass or dense shade, they make UHI worse. 
 
Importantly Meyers et al (2017) demonstrated where and why heat and cold impacts are most 
significant, by correlating maps of temperature extremes with the 2016 census data of location of 
groups of our most climate vulnerable people, those under 5 and over 65, and less well off. A priority 
for further development and investment in living infrastructure will be to ameliorate the impacts of the 
future climate, particularly to cool the city. 

2.5 Nature can’t adapt fast enough 

The ACT’s diverse topography is matched with ecosystems that are adapted to the microclimates. 
From Lake Burley Griffin, at 556m above sea level, to peaks above the snow line at over 1,900m, the 
plants and animals have adapted over thousands of years to the climate and aboriginal land 
management. 
 
Relative to the long term average, daytime temperatures in our region are already hotter by almost 
1oC degree Celsius, and the Australian National University’s Climate Change Institute have published 
that the January 2017 maximum temperature was greater than 5.1oC and October 2017 was greater 
than 3.6oC above average. The warmer climate is already impacting the plants and animals, 
particularly species with highly specialised microclimate and habitat niches like the colourful 
endangered Corroboree frog Pseudophryne pengilleyi. All alpine habitats such as Sphagnum bog are 
highly vulnerable to the impacts of climate change. 
 
In recent years hotter summer heatwaves have impacted other more commonplace creatures. For 
example the Diamond Firetail Finch Emblema guttata, small birds that live together in enclosed nests, 
have literally expired from heat overnight. Large swathes of plants in ephemeral waterways like the 
Blue Star Creeper Pratia pedunculata, die off with sunburn but can’t recover with the dry winters and 
springs. If climate projections for our region come to pass, localised extinction events will become 
more common for a wider range of species. Events like this will only become more common for these 
and a wide range of other species under future climates. 
 
The impact is not limited to the countryside or nature reserves, there is growing evidence that climate 
change is a threat to Canberra’s urban forest. Kendal et al (2017) found that of the tree species 
planted in Canberra, currently 11% increasing to nearly 30% by 2040 under RCP4.5 emissions 
scenario, are highly or moderately at risk due to increased temperatures caused by climate change. 
 

3. COMMUNITY ENGAGEMENT 

Part of facing the challenges of climate change and developing the new Climate Strategy and the 
Living Infrastructure Plan, is to use the whole International Association for Public Participation (IAP2) 
spectrum. This means all types of engagement from just telling people what they need to know, 
through to empowering them to act. 



 

 
Living Infrastructure is considered a unique and important character of the “bush capital” to the 
Canberra community, they want to see more greenery, trees and improved maintenance and amenity 
in urban parks (Australian Capital Territory 2018). Public awareness raising on climate change is 
critical and getting the message across means, keeping on providing information in different ways with 
different techniques, so that the message of shared impact and shared responsibility becomes 
mainstream. Our team has been reaching out to multiple community sectors and groups, including 
those who are disinterested. Awareness raising also means showing not just telling, with trials and 
demonstration projects in priority places. 

3.1 Power to the people 

The approach we are using the most is collaborative, seeking the views of local experts, key 
influencers and the wider community. Engaging them in developing the policy with its proposed 
targets and actions. Active engagement with the community is critical to ensuring that new policy 
developed by Government is informed by community expectations. By building on collective wisdom 
and engendering ownership of the policy through co-creation, community members will be advocates 
thereafter. 
 
We are currently actively engaging with our community and seeking expert advice including from our 
Climate Change Council in developing a new climate strategy, including interim targets with new 
actions to achieve this. This new climate change strategy and its action plan is due for release by the 
end of 2018, importantly we are seeking to integrate as far as possible mitigation with adaptation on 
the basis that by considering together we maximise potential synergies. So with our integrated 
approach to climate change, living infrastructure is being developed under the umbrella of the land 
sector of the new climate strategy.  
 
In addition to the ACT’s Climate Change Council, through the actions in the Climate Change 
Adaptation Strategy, the Government committed to establish the Sustainability Alliance (Australian 
Capital Territory 2016), a group of representatives from peak bodies, academia, business and 
industry, to be a brains trust and sounding board to government on priority climate change policy 
issues. This cross-sectoral group was established in 2017 to work collaboratively and confidentially to 
consider policy issues and provide expert information and ideas. These representatives understand 
that responding to climate change and at the same time growing a city to almost twice its population 
over the next 30 years, is complex and requires transformative innovations and community wide 
behaviour change. The ideas generated through a series of topic based facilitated workshops can be 
added to policy proposals to be tested with the wider community. 
 
Further, the ACT Government has convened a Climate Change Ministerial Advisory Group (CCMAG) 
comprised of key peak bodies to advise on and support effective and ongoing engagement with the 
broader community. The benefits of being able to draw from a Climate Change Council, CCMAG and 
the Sustainability Alliance go beyond good advice. As leaders in business, industry and academia, its 
members can be champions for change with a far greater reach into the wider community than the 
standard mechanisms of government engagement.  

3.2 Living infrastructure engagement 

Most of the Canberra community support keeping our city renown as the “bush capital” and “garden 
city”. Living infrastructure gives this and just as private gardens suffer under climate change, the 
community understands the importance of improved and responsive maintenance to retain the 
amenity of urban parks (Australian Capital Territory 2018). The work ahead in developing the what, 
the where and the how.  
 
Many people value the uniqueness of having lots of green and open space, including mature trees as 
it reflects the “city in a landscape” character, making Canberra not feel too metropolitan, but a drive 
through some of Canberra’s new suburbs tells a very different story even though the community 
expects new developments to be an opportunity to invest in more trees, greenery and natural features 
(Australian Capital Territory 2018). 



 

 
At its core, climate change adaptation comes down to individual actions to protect oneself and those 
you love and care about. To make it relevant to most people, communication on policy has to address 
“what’s in it for me”. A healthy urban forest is a necessary part of protecting the community and the 
city from the impacts of climate change, the many benefits trees can make in an individual’s life are 
the messages to get across. 
 
During the extensive consultation period about our new climate strategy and its living infrastructure 
targets and actions, there are many events and activities planned to spread the word and get people 
caring about the landscape they live in. Living infrastructure consultation is the part of the 
engagement specifically addressing living infrastructure issues. Some of the methods being 
considered and used are: 

i. Information sharing and gathering views: 
Presentations to district community councils; information nights with guest speakers; stalls at 
events and festivals; meetings with key stakeholders and interest groups (other than the 
Sustainability Alliance members); distribution of climate fact sheets; longitudinal survey 
(climate resilience baseline); web site survey (key issues); call for submissions 

ii. Publicity: 
Document launches and media releases; posters and postcards, social media (twitter & 
Facebook); radio interviews and print articles; web based information  

iii. Incentives: 
Photo competitions with prizes; on-line competitions (without material prizes) to challenge 
yourself  

iv. Games and activities: 
Guinness book of record attempt for number of people in tree hugging; vox pop questionnaire 
tokens in a box; tree hunt trail – find swing tags on trees around the city 

v. Events: 
Symposia and lectures on key dates including United Nations International Day of Forests, 
National tree week and industry conferences. 

 
There are many considerations in developing the new climate strategy, including identifying 
meaningful indicators to monitor changing resilience of people and environment to enable progress 
and achievement to be measured. The community engagement process is still underway and there 
will be more to report on in the future about the successes and lessons learnt from the consultation on 
this policy development. 

4. CONCLUSION 

Our living infrastructure legacy makes us a “city in a landscape” and is a key factor in making 
Canberra one of the most liveable cities in the world. Our trees are of particular importance in helping 
the city adapt to climate change while being under threat from it.  
 
To cope with the climate of the future, to reduce our vulnerability and increase resilience to change, 
the community needs to work together, accepting it is a shared responsibility. This means community 
engagement regarding living infrastructure must make a convincing case to everyone, households, 
businesses and government for a new business-as-usual, one that prioritises investment in and the 
management of living infrastructure as an asset class throughout its lifecycle. 
 
The new Climate Strategy, with the Living Infrastructure Plan, is being developed by the government 
with community and key bodies such as the Sustainability Alliance, the Climate Change Council and 
CCMAG. This is a key element to achieve the vision for the national capital as a smart, sustainable, 
liveable and resilient, carbon neutral city. 
 
How we adapt and overcome climate impacts is critical to ensuring Canberra’s living infrastructure 
thrives and retains the amenity values associated with its descriptor of “bush capital”. The new 
Climate Strategy and Living Infrastructure Plan must convince the community, business and 
government of the multiple and long term benefits provided by living infrastructure’s compounding 
components and it will be the democratic processes that determine the extent to which the community 
and Government will be involved. Ensuring Canberra’s living infrastructure thrives and retains its triple 



 

bottom line values will be a critical marker of our effective adaptation and transformation to a more 
resilient city. 
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