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Urban Forests, Naturally Benefitting our Community



Banyule City Council will sustain a dynamic urban forest that nurtures and enhances 
the health of its community, economy, environment, and neighbourhood character.

Vision
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Message from the Mayor
Just look around Banyule and you’ll notice an abundance of trees within our parks, along our rivers and creeks, and line our streets.  We are 
extremely fortunate to be endowed with so many mature and iconic trees, and open spaces for them to grow.  

The Urban Forest Strategic Plan is an exciting step for Banyule City Council in its ongoing commitment to manage one of its most important 
assets – its trees.

We place enormous importance on keeping Banyule green and leafy, as does the community who continually inform us how much trees 
contribute to the beauty and liveability of our City.  Aside from their aesthetic value, it’s easy to forget what a vital role trees play and how 
important it is to protect them.

Our plan aims to improve stewardship over the trees that provide us with the benefits of shade, clean air and water, carbon storage and habitat 
for our fauna to mention a few.  

The development of this plan is a response to the voice of our community and will provide Council the necessary directives to protect and 
enhance our valuable tree population for generations to come.  

By nurturing, planting, protecting and planning, our strategy will see more trees take up root across Banyule.  It’s something we can all work 
on together to ensure Banyule remains such a prized urban forest.

Mayor Craig Langdon
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Introduction
Banyule City Council faces a set of key issues that influence its planning and policy direction.  Population growth, climate change, decreasing biodiversity, rising 
costs of resources and the need for good environmental stewardship all underpin Council’s decision making and policy setting.  With these in mind, Council 
recognises the importance of our living landscapes in providing basic ecosystem services such as clean air, clean water, shelter and habitat; and acknowledges the 
positive impact that our urban trees, parks and bushland reserves provide to the community. 

Banyule’s future landscapes will be shaped by Council’s decisions today, just as current decisions are shaped by those previously made.  As population and 
community aspirations change, decisions will need to address various needs and ensure that all trees large and small, old and young can provide the greatest 
possible benefits: environmental, social and economic. 

Today there is more importance than in our short history to ensure our trees, parks and reserves are planned for and managed in a holistic, proactive and 
innovative manner that sees local community stewardship grow in each suburb.  Council can then be seen as an innovative leader in the management of the 
urban treed landscape.  Council has in place some important policies and planning scheme controls to protect certain elements of Banyule’s urban forest.  To 
ensure that Banyule maintains and improves its urban forest, a strategic vision is required.  It will provide a foundation for Council to prepare an Urban Forest 
Management Plan and a Street Tree Master Plan to ensure that planning and management today contributes to the longevity and health of Banyule’s future urban 
forest.  These documents propose to be forward thinking and span timeframes that mirror the growing life of trees.  These documents set the tone for council 
and the community alike to understand the values and importance of Banyule’s urban forest and operate in a manner that ensures we plan, protect and enhance 
it for future generations.

Context 
Banyule City Council recognises the important contribution that green landscapes make to building a 
municipality as a place to live, work and visit; and are committed to protecting, enhancing and managing our 
urban forest well into the future.  The local community have clearly demonstrated that they value Banyule’s 
street and park trees and wish to ensure the longevity, health and protection of their shared green spaces.

“The best time to plant a tree was 20 years ago; the second best time is now” (Chinese proverb). This 
means actions we put into place now will emerge in time, to benefit our future community.

Council’s existing City Plan, adopted by Council in 2013, identifies the need to protect, retain and manage 
trees.  These needs are also reflected in Council’s Environmental Sustainability Policy and Strategy, and 
Neighbourhood Character Strategy.  A key initiative of the City Plan is the need to develop an Urban Forest 
Strategic Plan and supporting urban forest policies.  Key directions identified within the Environmental 
Sustainability Policy and Strategy are to protect and enhance our natural environment, and deliver 
appropriate action on climate change.  The Neighbourhood Character Strategy clearly highlights the 
importance of urban trees in contributing to neighbourhood value, aesthetics and community wellbeing.

The development of this strategic plan will provide the foundation for building policy and programs to 
ensure council effectively plan, manage and maintain one of Banyule’s highest valued assets - its urban forest.

To achieve the key initiatives of these documents, and support the Urban Forest Strategic Plan, an Urban 
Forest Management Plan and Street Tree Master Plan will be developed.  The Urban Forest Management 
Plan will provide the blueprint from which Council can work to ensure daily operational procedures are in 
line with key objectives and actions.  The Street Tree Master Plan will be essential for planning the future of 
Banyule City Council’s urban forest, and assist in providing a clearer picture of the current urban forest and 
the progress being made as plans and actions are completed.

Working with the community in a methodical and strategic manner will ensure that best practices are 
maintained, techniques are innovated and the greatest possible benefits are achieved.  This will involve a 
range of community projects that will be developed over time to encourage residents, workers and visitors 
to be actively involved in the planting and education of our urban forest in both the private and public realm.  
For updates and upcoming events, please refer to the Council website at www.banyule.vic.gov.au
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Objectives
The five key strategic objectives of the Urban 
Forest Strategic Plan support current priorities 
identified within the City Plan and Banyule Planet: 
Environmental Sustainability Policy and Strategy.  
These documents identify key objectives of People, 
Planet, Place, Participation and Performance.   

The Urban Forest Strategic Plan will adhere to 
these objectives to engage stakeholders, across 
disciplines, to work towards a greener future. These 
objectives set the framework for identifying specific 
actions, developing the Urban Forest Management 
Plan and Street Tree Master Plan, and ensuring that 
daily work procedures are consistent with the 
vision.

People: Our Healthy Community

A healthy urban forest can: 

• Strengthen partnerships to improve the 
management and use of green spaces

• Encourage community stewardship and 
engagement with green spaces

• Ensure a legacy of quality green spaces for 
future generations 

• Improve physical and mental wellbeing within 
the community

Place: Our Urban Character

Better urban forest design and planning can:

• Allow for better planting conditions in 
streetscapes and urban development.

• Build better places, spaces and streets.
• Enhance Banyule’s existing neighbourhood 

character.
• Protect and, where needed, enhance existing 

remnant and significant landscapes.

Planet: Our Healthy Landscapes

Increased tree canopy can: 

• Build urban resilience and reduce the impacts 
of climate change i.e.  extreme heat or  
storm events.

• Maximise ecosystem services such as reductions 
in air pollution and stormwater flows.

• Promote and enhance urban biodiversity, 
through improved connectivity and provision 
of appropriate habitat.

• Reduce the impacts of the urban heat island 
effect and improve liveability.

Participation: Our Connection 

By promoting community participation, Banyule 
City Council can: 

• Improve community engagement with the 
urban forest

• Foster community stewardship of street and 
park trees

• Encourage tree planting and preservation on 
private property

Performance: Our Leadership

Through a healthy, well managed urban forest 
Banyule City Council can: 

• Apply best practice and trial innovative 
techniques for urban forest management 

• Be leaders in urban forest management within 
Australia through clear decision making 

• Educate and build awareness of the importance 
of the urban forest across the community

• Identify solutions to key challenges through 
research and information sharing

• Improve consultation within the community
• Improve the economic value of urban 

landscapes
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Planning
Council has done considerable work to improve the Banyule Planning Scheme with policy, overlays and other statutory mechanisms for trees and vegetation in the 
private and public realm.  These are reflected by the following:

• Vegetation Protection Overlays (VPO)

- Schedule 1 – Plenty River East Area 
- Schedule 2 – Loyola Seminary Precinct
- Schedule 3 – Eaglemont, Ivanhoe East and Ivanhoe Area
- Schedule 4 – Ellison Estate
- Schedule 5 – Substantial Tree Protection Area

• Environmental Significance Overlays (ESO)

- Schedule 1 – Yarra River, Plenty River and 
       Darebin Creek 
- Schedule 2 – Macleod Red Gum Area
- Schedule 3 – Sites of Botanical, Zoological and 
  Habitat Significance
- Schedule 4 – Significant Trees and Areas of Vegetation
- Schedule 5 – Streeton Views Estate

• Significant Landscape Overlays (SLO)

- Schedule 1 – Watercourse Environs 
- Schedule 2 – Yarra Valley Landscape Area

• Heritage Overlays (HO)

- Schedule 1 – Darebin Parklands and Rockbeare Park  
 Environs 

- Schedule 5 – Heidelberg Specialised and Major  
 Activity Centres

- Schedule 8 – Plenty River East Neighbourhood Character
- Schedule 10 – Urban Design Guidelines for 250 Waterdale  

 Road Ivanhoe 
- Schedule 11 – Ivanhoe Major Activity Area
- Schedule 12 – Ivanhoe Accessible Residential Area 

• Strategy for Substantial Trees in Banyule’s Garden Court and Garden 
Suburban Neighbourhoods.

• Banyule Planet – Environmental Sustainability Policy  
 and Strategy

• Banyule Ridge Line Strategy

• Neighbourhood Character Strategy

• Residential Vehicle Crossing Policy

This suite of documents and policies sets out a clear mandate that demonstrate Council’s leadership to foster and improve the quality of public and private 
landscapes and enhance the municipalities’ Urban Forest as a legacy for future generations to enjoy.  

This Strategic Plan for the urban forest sits separately, but alongside Council’s framework in the planning scheme.  It gives themes and objectives that will help shape 
and influence a future policy framework for both public and private parts of Banyule’s urban forest.

© ENSPEC 2014
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What is an Urban Forest?
An urban forest is a managed population of trees, both planted and naturally occurring, which provide economic, social, environmental and ecological benefits 
to communities within an urban setting.  Within Banyule, these trees are located within streets, parks, sports reserves, private property, along railway verges and 
waterways.  Additionally, the urban forest can incorporate green roofs, vertical walls, and community gardens.

Urban forests provide a myriad of benefits to urban environments.  Through their economic, environmental and social impacts, urban forests are a key component of 
building ecological resilience in our urban areas by providing basic elements such as clean air and water, shelter and a sense of place and wellbeing.

Local Governments’ ability to help shape and grow the urban forest is strongest 
in the public realm.  This is where Council can plant and conduct maintenance to 
sustain the public urban forest.  On private land, the urban forest is influenced by the 
aspirations of landowners and developers.  In this realm, Local government can use 
statutory provisions to help people shape and grow their contribution to the wider 
community asset - our shared urban forest.

Economic Benefits
Urban trees shade both people and hard infrastructure such as roads and buildings 
from direct sun and UV rays during summer.  This has the significant positive impact 
of reducing energy use in buildings by lowering mechanical cooling requirements and 
therefore avoiding further carbon emissions (Simpson and McPherson 1996).  This 
shading also protects and prolongs the life of asphalt paths and roads (McPherson 
and Muchnick 2005).  Through an urban forest modelling tool called i-TreeEco, we 
can now attribute dollar values and weight measurements to most environmental 
benefits of urban trees.  Air pollution amelioration, stormwater capture, carbon 
stored and sequestered can all be measured in quantities and dollars to allow much 
more accurate cost benefit analyses of urban trees.  

These benefits demonstrate the idea that urban trees are valuable pieces of  
civic infrastructure.  

In Australia, researchers at Australia’s National University demonstrated through economic modelling, that Canberra’s urban forest is worth $23 million annually 
in 2008.  This includes energy saving benefits, air pollution reduction and stormwater flow reductions (Killy & Brack et al 2008).  It has also been proven that trees 
enhance residential property values (Plant 2006) and improve retail and commercial area patronage by enticing people to stay longer and spend more (Wolf 2005).  

Reduce summer temperatures 
like the equivalent of 
10 air conditioners

Intercept and absorb 
2500 litres of stormwater

Filter 
30 kilograms of pollutants 
from the air

In a year, a large urban tree can:

Environmental Benefits
Through their natural processes, urban trees are 
an essential part of providing ecosystem services in 
urban areas.  Urban trees filter particulate matter 
and pollutants from the air and stormwater, they 
reduce the flow and amount of stormwater by 
intercepting and storing rainfall and they improve 
groundwater flows (Nowak 1994; Read et al 
2008; and Xiao et al 2006).  Urban trees provide 
shelter, habitat and food for wildlife, encouraging 
biodiversity (Alvey 2006).  They provide shade 
for people, buildings and infrastructure, and cool 
the local environment, lowering the impacts 
of localised heat retention and re-radiation.  
When looking at the effects of the urban forest 
cumulatively, it has the capacity to significantly 
reduce the urban heat island effect as well as 
providing relief during heatwaves (Wong 2011).

Social and Health Benefits
Urban trees are a key component in facilitating 
a sense of place, community, neighbourhood 
character and social interaction.  Tree lined streets 
and parks can profoundly increase property value, 
encourage physical activity (Addy et al 2004), 
and access to green spaces has been shown to 
improve mental health and expediate recovery 
from medical care (Ulrich 1984, Kuo et al 2001 
and Hartig 2008).  A child’s mental and physical 
development is significantly improved when they 
have access to treed parks and reserves (Kellert 
2002, Bell et al 2008), fostering a connection to 
nature and encouraging physical activity to combat 
the onset of health issues such as diabetes and 
obesity (Wolsch et al, 2011).  Furthermore, tree 
canopies provide sun protection during summer 
months, filtering and blocking sun light to reduce 
heat and ultraviolet exposure (Grant et al 2002).

Leaves, Branches:
Absorb Sound, 
Block Rainfall

Roots:
Stabilize Soil, 

Prevent Erosion

Roots, Leaves, Trunk:
Provide Habitat for Birds, 

Mammals, and Insects

Leaves:
Cool the air through 
Evapotranspiration

Leaves:
Filter Pollutants

from the air

Leaves:
Provide Shade,

Reduce Wind Speed
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Banyule’s Urban Forest
Banyule City Council’s public urban forest is currently a diverse mix of exotics, natives and indigenous remnant vegetation.  There are approximately 60,000 street 
trees in Banyule, 50,000 park trees in maintained open space areas, and 110,000 reserve trees in remnant vegetation stands and native areas of significance that Council 
manages. 

When considering Banyule’s urban forest as a whole, this also includes vegetation that Council does not manage such as residential gardens, commercial office spaces, 
trees in schools and church yards, green roofs, balcony gardens, community gardens and even State and Crown owned land. 

Council is responsible for the planting, management, protection and removal of trees along streets, in parks, in reserves, remnant stands and on any other piece of land 
where Council is deemed the managing authority.  The Banyule community value their urban forest, in particular the contribution it makes to Banyule’s character and 
sense of place. The urban forest helps cool the municipality on warm days, reduces residential and commercial costs for cooling and heating, provides food and shelter 
for Banyule’s wildlife, and eases stormwater flows into streets, basins, rivers and creeks within Banyule. 

A stratified sample survey of Banyule’s street tree population was completed in mid-2013; in which 11,604 trees were surveyed, noting their size, health and maturity.  
Overall, the tree population generally displayed good health, with few issues affecting their structure and life expectancies.  However, some key issues were identified. 
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Life Expectancy
From data collected during a 2008 tree inventory: 65% of trees within the 
streets of Banyule have an estimate life expectancy of less than 25 years; 
10% were in advanced stages of decline with life expectancies of less than 
10 years.  Once trees reach their estimated life expectancy they may enter 
into a state of over-maturity and senescence.  At this life stage, trees have a 
greater need for maintenance and higher rates of mortality.  

Based on the inventory data, and the extent of current planting programs, it 
is interpreted that the current planting program is only sufficient to replace 
annual rates of dead and dying trees.  The program is insufficient to increase 
the tree population within the public urban forest; and insufficient to replace 
trees removed for reasons related to public and private development, 
accidental damage, storm damage or mortality of newly planted trees.  

To improve the life expectancy of the Banyule urban forest and facilitate 
generational change-over of trees, an intensive planting program will need 
to be initiated to ensure the long-term future of Banyule City Council’s 
urban forest.

© ENSPEC 2014
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Tree Size
Small trees form the largest component of the street tree urban forest by 
number, whereas larger trees are providing the greatest amounts of benefits 
within the urban forest providing greater canopy cover, carbon storage 
and sequestration, pollution abatement, rainfall interception and passive  
energy savings.

The average tree within Banyule City Council streets is approximately 6 
metres in height, has a 4 metre canopy spread and has a trunk diameter of 
22 centimetres.  This typically describes the dimensions of the most common 
mature species identified - Eucalyptus leucoxylon (Yellow Gum).  

The average annual environmental benefit for a tree this size in a typical urban 
landscape was calculated to be approximately $10.20.

Tree Species
It is widely accepted that a species diverse urban 
forest is a resilient urban forest.  

Promoting a species rich urban forest is needed in 
our urban landscape to guard against the possibility 
of large-scale devastation by both native and 
introduced insect and disease pests.  Furthermore, 
a species rich urban forest will strategically 
maximise the social, environmental and economic 
benefits provided by trees to our communities  
and landscapes.

Currently, ten genera represent 60% of all street 
trees within the streets of Banyule City Council, 
with Eucalyptus being the most common.  Banyule 
has had a strong priority of enhancing the native 
component of its urban forest, which is reflected 
within the street tree population - 58% of trees are 
native to Australia, and 50% are comprised from 
the family Myrtaceae.  To maximise the functional 
benefits of urban trees, and create resilience to 
pests, disease and environmental variability it has 
been documented (Santamour 2002) that urban 
forests should aim to consist of: (1) no more than 
10% of any species, (2) no more than 20 % of any 
genus, and (3) no more than 30 % of any family.  

The current species diversity of the street tree 
population is generally interpreted to reflect the 
likely species diversity of the greater Banyule urban 
forest.  While, the current species composition is not 
alarming, it does identify a need for improvement 
that can be achieved through strategic management 
and planning.  
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Functional Values
Using a tool called i-Tree Eco (www.itreetools.org/eco) 
the financial value of the functional and environmental 
benefits of the current tree population has been calculated.

For each tree, quantities and values for carbon 
sequestration, air pollution removal, rainfall interception 
and passive energy benefit were calculated.  

Based on the comprehensive sample of 11,604 street 
trees the estimated environmental values of all of 
Banyule’s 60,000 street trees are:

Street Tree Environmental Benefit Value (A$) Quantity

Carbon stored $306,935 13,345 tonnes

Carbon sequestered annually $21,965 955 tonnes

Air pollution removed annually $3,495 8 tonnes

Energy saving benefits annually $566,210 1,622,035 kWh

Rainfall intercepted annually $30,020 13,210 m³

Annual environmental value per tree $10.20

Payoff period for average tree 12 years

Potential environmental value of  
20,000 vacant tree planting sites

$400,000

Using these values for an average park tree, the estimated environmental values of all of Banyule’s 50,000 
park trees are: 

NB: Park trees are generally larger than street trees and thus the average values for a street tree were 
multiplied by a factor of three, except for energy savings.

Using these values for an average bushland reserve tree, the estimated environmental values of all of 
Banyule’s 110,000 bushland trees are:

NB: Bushland trees are generally smaller than street trees and thus the average values for a street tree 
were multiplied by a factor of one half.

Park Tree Environmental Benefit Value (A$) Quantity
Carbon stored $755,780 32,860 tonnes
Carbon sequestered annually $54,050 2,350 tonnes
Air pollution removed annually $8,600 20 tonnes
Energy saving benefits annually $459,935 1,331,350 kWh
Rainfall intercepted annually $73,925 32,525 m3
Amenity/replacement value $397,332,639
Annual environmental value per tree $12.07

Bushland Tree Environmental Benefit Value (A$) Quantity
Carbon stored $277,150 12,050 tonnes
Carbon sequestered annually $19,780 860 tonnes
Air pollution removed annually $3,155 7 tonnes
Energy saving benefits annually $505,925 1,464,485 kWh
Rainfall intercepted annually $27,105 11,925 m3
Amenity/replacement value $145,688,634
Annual environmental value per tree  $4.45

© ENSPEC 2014 © ENSPEC 2014
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Using these values as an average for trees across the entire Banyule urban forest, the estimated 
environmental values of all Council managed trees are:

Urban Forest Environmental Benefit Value (A$) Quantity
Carbon stored $1,339,865 58,255 tonnes
Carbon sequestered annually $95,795 4,165 tonnes
Air pollution removed annually $15,255 35 tonnes
Energy saving benefits annually $1,532,070 4,417,870 kWh
Rainfall intercepted annually $131,055 57,660 m3
Amenity/replacement value $704,383,355
Annual environmental value per tree $9

4,417,870 kWh
58,255 t

Banyule Urban Forest Value

57,660 m3
4,165 t

35 t

Annual Rainfall Interception

Annual Energy Saving

Annual Air Pollution Removed

Annual Carbon Sequestered

Current Carbon Stored

Air Pollution
The most efficient trees within Banyule for extracting air 
pollutants are Eucalyptus, Angophora and Platanus species. 

The pollutants evaluated by i-Tree Eco are: Ozone (O³), Particulate 
Matter (PM10 and PM 2.5), Nitrous Oxides (NO×), Carbon 
Monoxide (CO) and Sulphur Dioxide (SO²).  The removal values 
are based upon the costs incurred by major source producers 
(e.g.  electricity generators, major manufacturers, etc.) to remove 
these major pollutants as part of their annual operations.

Currently, street trees within Banyule City Council are highly 
effective at removing ozone and larger particulate matter from 
the atmosphere within our streetscapes.  However the removal 
of carbon monoxide, sulphur dioxide, and smaller particulate 
matter could be improved by strategically selecting species more 
effective at filtering these pollutants from the atmosphere. 
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Amenity Value
As part of the i-Tree Eco analysis, an amenity (i.e.  structural) value 
is calculated for each tree based upon an abridged Council of 
Tree and Landscape Appraisers (CTLA) methodology.  The CTLA 
valuation is based upon data collected for tree trunk area, species, 
condition and location (with the condition and location attributes 
being in a shortened form).  For further information regarding 
the methodology refer to CTLA (2000).  The most valuable trees 
identified with this amenity calculation were species of Platanus, 
Angophora and Ulmus, which represent the largest and oldest trees 
within current streetscapes.

The average i-Tree Eco Amenity Value for the sample tree 
population was $2,649.  Based upon this valuation it is estimated 
that the current value of the entire Banyule Urban Forest is 
$704,383,355.  

Tree Location Annual Carbon 
Sequestered

Annual Carbon Emissions 
avoided 

Annual Equivalent 
Number of Cars*

Street Trees 955 tonnes 1,211 tCO2e 343
Park Trees 2,350 tonnes 2,984 tCO2e 843
Bushland Trees 860 tonnes 1,094 tCO2e 309
Total Urban Forest 4,165 tonnes 5,289 tCO2e 1495

Carbon
In relative terms, the value of the carbon being annually sequestered from the atmosphere by Banyule 
City Council managed trees is equivalent to removing 1494 cars from the road every year.

Within Banyule City Council’s street tree population, the older and larger trees provide the greatest 
value for carbon storage and sequestration.  Currently these are represented by a mix of native and 
exotic, deciduous and evergreen specimens.  
 

*Sources: Australian Bureau of Statistics, Greenfleet & Trees for Life.
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Energy Saving Benefits
Through calculations made within iTree Eco it is estimated that residential and commercial properties are saved approximately 1.5 million dollars annually by the passive 
energy benefits provided by Banyule City Council’s urban forest.

Throughout the year trees provide shade, reduce wind speeds, and transpire (i.e. convert liquid water into water vapour), and these processes can significantly affect 
ground surface temperatures.  The canopy characteristics of a tree (e.g. deciduous or evergreen, size, health) will determine its contribution to an environment, which is 
referred to as its passive energy benefit.  A tree in close proximity to a climate controlled building can reduce the buildings requirements for air-conditioning in summer, 
by shading and transpiring, and reduce its requirements for heating in winter, by sheltering it from cold winds and frosts.  

Within the current street tree population, species of Platanus are providing the greatest annual cooling benefit in summer months, and species of Angophora are providing 
the greatest heating benefit in winter.  

TRANSPIRATION BY TREES 
COOLS THE AIR IN SUMMER

HEATING AND COOLING COSTS 
OF BUILDINGS ARE REDUCED 

WIND SPEED REDUCTION
 REDUCES COOLING AND FROSTS IN WINTER

DIRECT SHADING
REDUCES HEATING

ON BUILDINGS

SHADING PAVED SURFACES
REDUCES URBAN HEAT ISLAND 

EFFECT AND OZONE FORMATION

Rainfall Interception
Facilitating the integration of larger trees into the landscapes of Banyule City Council is identified to be vitally important for the future management of its catchments 
and stormwater infrastructure.

Rainfall temporarily stored on leaf, branch and bark surfaces is called interception.  Trees can control rainfall runoff at the source by intercepting and storing water 
on their surfaces, which reduces the volume and rate of flow of rain into stormwater and natural watercourses.  Thus trees form a valuable component of urban 
catchment management, alleviating stress on stormwater systems and retention basins.  Trees with larger canopy areas contribute the greatest to rainfall interception, 
which in the current street tree population is being provided by species of Platanus, Angophora and Eucalyptus. 
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Challenges
Banyule City Council is committed to planning and implementing adaptation measures that will combat current and 
future challenges for managing its urban forest.  In doing so, these strategies will grow its community and stimulate its 
economy.  

This document identifies solutions to current and future challenges and highlights the value of incorporating and 
facilitating urban forest growth within the city.

Through feedback sessions for Councils’ recent City Plan, the community highlighted that they value the trees and green 
spaces highly above and beyond other council services and are concerned about their protection and enhancement.  

An urban trees background issues paper prepared by the Victorian Local Sustainability Accord in 2011  
(www.depi.gov.vic.au) found that many Melbourne councils faced issues regarding loss of tree cover.  An overwhelming 
concern raised through Banyule’s consultations was that there should be no net loss of tree cover despite densification 
and population growth (City Plan feedback summary).  

General challenges faced by Banyule’s urban forest are:

• Climate change causing increased frequency, 
variability and severity of drought, storms and 
heatwaves that will affect tree health and longevity.

• Conflicts with the implementation of electrical 
powerlines regulations, underground cabling, gas and 
stormwater pipes works and regulations.

• High mortality rate of newly planted trees - currently 
around 25% i.e. approximately 25% of all trees 
planted do not survive.

• Improving funding to increase tree planting.

• Improving funding for tree planting to ensure a 
standard two year maintenance cycle for newly 
planted trees.

• Improving funding for tree pruning and removal to 
adequately manage current tree population.

• Achieving an improved general understanding within 
the community of trees and their lifecycles. 

• Developing a current tree planting plan to address 
future issues of tree species diversity, site suitability, 
neighbourhood character, durability, longevity and 
growth requirements.

• Population growth, densification and urban 
consolidation.   

• Streetscape works and upgrades that undervalue 
tree protection and overvalue replaced materials 
(e.g.  concrete).

• Minimising vandalism and criminal damage that 
results in the damage and loss of replacement 
specimens and mature trees through wilful and 
negligent community behaviour.

Canopy Cover
The canopy cover provided by trees is an integral component of a healthy liveable urban environment.  Population growth, densification and urban consolidation are 
primary causes leading to a decline in urban canopy cover.  These processes create smaller land lot sizes, larger houses and subdivisions, which in turn reduce the 
availability for private green spaces suitable for tree growth, which results in a significant decrease in canopy cover within private property and increased pressures 
for trees on public land.

Banyule has made substantial progress for managing tree canopy loss on private land.  This has been achieved through various planning scheme controls, the scope 
of which make Banyule the only municipality in Metropolitan Melbourne to have permit requirements for tree protection and planting on all residential properties.

Establishing the current extent of canopy cover within streets, parks and private property across Banyule is crucial to understanding its efficacy and identifying 
opportunities for improvement.  Utilising tools such as iTree Canopy will provide a cost effective method to measure the current extent of canopy cover, and provide 
benchmarks for the differing landscapes within the City.

A preliminary assessment in municipal parks and bushland reserves within Banyule City Council using iTree Canopy identified that approximately 37% canopy cover is 
currently being provided.  Further identified within this assessment was that there is approximately 38% available space to increase canopy cover within parks, which 
excludes sports fields, car parks, road, rivers and tracks.  This canopy assessment will be further refined to differentiate between bushland reserves and recreational 
reserves and parks, and further canopy cover assessment will be conducted within streetscapes and for private land so that more accurate benchmarks and targets 
can be made.
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Pest and Diseases
Managing for pest and disease risk is vitally important to Banyule to ensure the health and longevity of its urban forest. Issues pertaining to pest and disease risk must 
be managed both through species diversification and on-ground management. 

Elm Leaf Beetle, lerp infestations, Cypress nematode, and Phytophthora are current issues managed within Banyule; and potential threats of pest and diseases such as 
Dutch Elm Disease, Ash Decline and Asian Longhorn Beetle must also be prepared for.  These pest and diseases are prevalent in the United States and United Kingdom, 
affect a wide range of species, have low recovery rates, high mortality and have potential to become present within Australia.  Banyule has significant populations of 
Elms, Ash and Plane trees, which are highly valued by the community, and thus their protection must be ensured through proactive management. 

Conversely, approximately 50% of the current tree population is comprised of species of Eucalyptus, Syzygium, Corymbia, Angophora, Agonis, Callistemon, and Tristaniopsis 
all of which are within the family Myrtaceae.  These species are susceptible to a current threat – Myrtle Rust.  Myrtle Rust is a serious and virulent plant pathogen 
which has the potential to effect Banyule’s Myrtaceae population.  Currently within Victoria and South Australia the presence of Myrtle Rust is isolated, and the damage 
caused by its presence is minimal.  However, within New South Wales and Queensland it is far more widespread and its impacts are more severe.  The discrepancy 
between the affects of the disease within southern and northern states is interpreted to be defined by climate (i.e. temperature and humidity) but with the potential 
for changed climatic conditions in the future its impact could become more significant within Banyule.  

Diversifying species selection, improving tree health, and fostering staff knowledge will ensure a resilient urban forest for Banyule City Council.

Tree Diversity 
The pro and cons for species selection 
can be debated ad infinitum, but the most 
critical components to a functioning urban 
forest are diversity, survival and potential 
environmental benefit.  The current level 
of species diversity is generally managing 
current risks from major pests and disease, 
providing a range of environmental 
benefits, and is suited to the environmental 
conditions and landscape limitations 
within Banyule City Council.  However, an 
overreliance on a small range of genera is 
present, and it is identified that there are 
opportunities to improve species diversity 
that will facilitate greater and more specific 
functional benefits and resilience of the 
Banyule urban forest.

Tree Maturity
It is estimated that half of the trees in Banyule 
City Council will be over mature within 15-
25 years.  Over-mature trees in a streetscape 
environment enter into a status of decline, which 
increases the amount of hazards present, due to 
declining canopy health and structural defects.  
Thus, an environment typically assessed to be a 
very low risk will, within a short period of years, 
increase to a high risk.  Subsequently these trees 
will require a greater frequency for maintenance 
and will experience higher rates of mortality 
leading to a significant increase in associated 
maintenance costs.  Increasing the amount of 
annual tree plantings, reducing street tree vacancy 
rates, and improving planting survivability will 
facilitate generational change-over and ensure the 
longevity of the Banyule urban forest.

Urban Heat Island
Urban heat island (UHI) relates to significantly warmer temperatures experienced in metropolitan 
areas in comparison to surrounding rural areas.  The temperature differences are due to human related 
construction activities, and typically result in significantly warmer metropolitan temperatures, particularly 
those experienced at night due to heat retention in surfaces and structures.

The main cause of the urban heat island is modification of the land surface by urban development, which uses 
materials that effectively retain heat.  The UHI can also decrease air quality by increasing the production of 
pollutants such as ozone, and decrease water quality through the cycling of warmer water into catchments, 
which can affect vulnerable ecosystems.

Mitigation of the urban heat island effect can be accomplished by reducing urban albedo (i.e.  reflective 
surfaces), for example through the utilisation of green roofs and lighter-coloured surfaces to reflect more 
sunlight and absorb less heat.  The most efficient method to reduce urban albedo is by the placement of trees 
around structures and to overshadow reflective and absorptive surfaces.  Trees can lower surface and air 
temperatures by providing shade and through evapotranspiration.  Shaded surfaces may be 11–25°C cooler 
than the peak temperatures of unshaded materials.  While evapotranspiration, alone or in combination with 
shading, can help reduce peak summer temperatures by 1–5°C.

A recent study on the urban heat island effect in Melbourne identified that one of the most cost efficient 
and effective mitigation strategies to combat UHI is to ensure a minimum canopy cover of 30%.  

By utilising aerial and ground based thermal imagery, Banyule City Council can identify higher-risk streets 
and suburbs that are more severely affected by heat and prioritise areas to increase canopy cover.  
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Climate Change
Banyule City Council is committed to acting on 
climate change by reducing Council’s energy use, 
greenhouse gas emissions and associated operating 
costs and working with the community for further 
emissions reduction.  Council’s main energy uses 
and emission sources are streetlights and public 
lighting, buildings and vehicle fleet, and its goal is to 
reduce emissions by 30% and to eventually reach 
carbon neutrality.  The urban forest is a critical 
component of annual carbon abatement within the 
municipality.  Strategic management of the Banyule 
urban forest will improve tree health, intensify 
tree planting, and facilitate forest renewal.  These 
processes will maintain continual improvement for 
carbon emission reductions and will significantly 
assist in Council achieving its climate change 
mitigation targets.   
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Planting Opportunities 
After conducting a detailed sample of the tree population within Banyule’s streets, it was extrapolated that there are approximately 20,000 vacant tree planting sites 
within current streetscapes.  This equates to a planting ratio of 3:1 throughout the entire LGA (i.e.  for every two trees planted, there is one vacant planting).  These 
sites represent a huge opportunity for Banyule’s tree planting program to enhance neighbourhood character, improve canopy cover, reduce urban heat island effects 
and facilitate generational change-over through an intensive tree planting program over a number of years.  

Using the data collected from the i-Tree Eco sample, and maintaining current species selection, the annual environmental benefits of the street tree population could 
be increased by approximately $217,000 within 10 years.  If more strategic plant selection and placement were employed (e.g.  use of larger deciduous and evergreen 
trees in suitable locations) then the additional environmental benefits of the Banyule LGA street tree population could be increased by more than $300,000 annually 
within the same 10 year period.

Vacant planting locations were commonly observed in industrial and newer residential development areas.  Within some of these landscapes few or no trees were 
present.  The value of planting trees within these landscapes can have profound effects on their social, environmental and economic function.  

Using previously collected tree inventory data there is evidence to support that there is insufficient new tree planting being conducted to fill vacant and new planting 
sites that would facilitate generational change-over.  The current planting programs are interpreted to be sufficient to replace annual dead and dying trees; however 
the current mortality rate of newly planted trees means that there is a net loss of trees within the streets of Banyule.  As a consequence of these findings an intensive 
planting program will need to be initiated to ensure the long-term future of Banyule City Council’s urban forest.

Banyule City Council will increase annual planting and improve planting survival, strategically targeting areas of low tree density, so as to reduce vacancy rates, improve 
canopy cover across the municipality and facilitate generational change-over for the greater urban forest.

Now... What it could be...

Now... What it could be...

© ENSPEC 2014 © ENSPEC 2014

© ENSPEC 2014

© ENSPEC 2014 © ENSPEC 2014

© ENSPEC 2014

26 27



Goals
Through an understanding of the state of the existing urban forest, a series of goals can be assembled to guide Council to reach its overall vision.  These goals are 
ambitious, yet achievable and through complementary programs of tree planting and maintenance, the urban forest of Banyule City Council’s will become one of its 
most valuable assets.   

Guided by the five overarching objectives, specific goals have been set, and actions defined, to achieve the measure for each goal.

People and Planet

• Increase environmental benefits of urban forest

• Improve biodiversity and increase habitat

• Increase canopy cover in available open space

• Improve health of urban forest

• Improve species diversity

Place, Participation and Performance

• Maintain and improve urban character

• Raise the profile of the urban forest within Council

• Improve community engagement with the urban forest

• Improve establishment rate of new tree plantings 

• Apply best practice

These goals will only be successful though a series of actions working towards definable measures.

Goal: Improve biodiversity and increase habitat
Measures:

• Greater native tree species diversity in bushland reserves.

• Greater native tree species diversity in streets around 
bushland.

• Reduction in significant tree weed species in bushland 
reserves.

• Increased creation and retention of habitat trees and logs.

Actions:
• Ensure correct species selection and provenance where applicable.

• Identify and educate community of significant tree weed species  
in municipality.

• Keep dead logs in bushland reserves and suitable parks as habitat and allow 
natural decay for soil nutrients.

• Manage identified tree weed species in all bushland reserves according to 
risk prioritisation.

• Remove major tree weed threats in sensitive environments according to 
risk prioritisation.

• Strategically improve species and age diversity in bushland reserves.

• Use local streetscapes to improve connectivity and buffering of  
bushland reserves.

• Use location vegetation community information to assist in planting selection.

• Increase opportunities to retain habitat trees and logs.

Goal: Increase environmental benefits of urban forest
Measures:

• Average street tree annual iTree Eco benefit increased by  
20% at maturity.

• Average park tree annual iTree Eco benefit increased by  
15% at maturity.

• Annual carbon sequestration increased by 20% across municipality 
within 15 years.

• Annual pollution removal increased by 25% within 15 years.

• Reduce urban heat island in industrial and low tree density areas.

Actions:
• Conduct iTree Eco sample survey of municipal streets and parks after 15 

years.

• Conduct tree inventory (including iTree Eco) of all street and park trees 
every 5 years.

• Measure and monitor urban heat island through use of thermal imaging.

• Plant larger tree stock and species.

• Retain dead logs in bushland reserves and suitable parks as habitat.

• Retain dead trees in bushland reserves and suitable parks as habitat.

• Strategically select tree species that can achieve greater efficiency for 
targeted pollutant removal.
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Goal: Increase canopy cover in available open space
Measures:

• Improved tree planting mortality to less than 5% after 24 months for all public planting projects.

• Reduce vacancy rates in streets to less than 1 vacancy per 100 trees within 15 years.

• Tree planting increased in parks to achieved 50% canopy cover at maturity (an increase of 15%).

• Tree planting increased in streets to achieve 75% canopy cover at maturity.

• Increase canopy cover on non-council managed land by 20% within 15 years.

• Reduce tree removal on non-council managed land by 20% within 10 years.

Actions:

• Assess and locate all public managed trees.

• Conduct canopy cover assessments of all public and private spaces.

• Conduct periodic canopy cover assessments to measure efficacy of programs.

• Conduct comparative canopy cover assessments after 15 years.

• Conduct strategic sample of all park trees within the City.

• Develop Urban Forest Management Plan.

• Develop Street Tree Master Plan.

• Encourage private plantings through community engagement and education 
programs.

• Identify all vacant and suitable planting locations on public land.

• Identify areas of low planting density on public land.

• Improve planting opportunities in high imperviousness and industrial areas.

• Improve planting survival across the City.

• Increase annual planting program to approximately 4000 trees per year.

• Increase planting density in streets and parks.

• Increase planting density under power lines in accordance with risk and 
safety guidelines.

• Investigate and utilise opportunities for reengineering of above ground 
services to facilitate the integration of larger trees in streets. 

• Maintain Council’s tree removal and pruning policy.

• Maintain, improve and enforce planning protections with relevant EPO, HO, 
SLO, and VPO.

• Plant advanced tree stock (i.e. >40 litres nursery stock) where suitable.

• Plant, and promote incorporation of large canopy tree species.

• Plant all identified vacant planting sites in public land with suitable tree species.

• Prioritise all streets, suburbs and parks for maintenance and improving tree 
canopy cover.

Goal: Improve health of urban forest
Measures:

• Improve canopy vigour across entire tree population.

• Increase average estimated life expectancy of street tree to 
greater than 30 years.

• Reduce new tree planting mortality to less than 5% after 24 
months.

Actions:
• Adhere and enforce Australian Standards for tree pruning.

• Adhere and enforce Australian Standards for protection of Trees on 
Development Sites.

• Conduct tree inventory (including iTree Eco) of all street and park trees 
every 5 years.

• Develop and implement integrated pest and disease management program.

• Develop and implement proactive tree maintenance program.

• Identify areas of poor tree health and short life expectancy.

• Improve tree planting stock selection, planting procedures and maintenance 
programs.

• Increase annual budget for tree maintenance and monitoring.

• Investigate and utilise water sensitive urban design to facilitate the 
integration of larger trees in streets and improve longevity. 

• Maintain planting watering schedule (using recycled, reclaimed water where 
possible).

• Monitor tree health in accordance with proactive tree management.

• Reduce use of herbicides for weed control.

• Systematically remove over-maturing trees to facilitate generation transition. 

• Systematically remove underperforming trees in key locations.
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Goal: Maintain and improve urban character
Measures:

•	Average street tree annual iTree Eco benefit increased by 
20% at maturity.

•	Average street tree amenity value increased by 20% at 
maturity.

•	Maintained and improved Heritage overlays conformance. 
  

•	Neighbour Character Strategy is maintained.

Actions:
• Adhere to the Neighbourhood Character Strategy guidelines for public 

tree species selection where possible.

• Develop a Street Tree Master Plan.

• Identify suburbs and areas that have declining public tree health, poor 
species selection, or low planting density.

• Maintain Council’s tree removal and pruning policy.

• Plan and prioritise streetscape rejuvenation projects according to needs.

• Plan and prioritise avenue replacement where trees are over-maturing  
or senescing.

• Prioritise and increase planting in areas of low canopy coverage.

• Reduce affects of urban heat island in areas of low canopy coverage.

• Remove underperforming and inappropriate trees in key locations.

Actions:

• Adhere and enforce Australian Standards for protection of Trees on 
Development Sites.

• Improve inspection and reporting response times for customer requests.

• Ensure updated Public Open Space Strategy reflects the directions of the 
Urban Forest Strategic Plan.

• Ensure Banyule’s community Garden Policy/Guidelines reflects the 
directions of the Urban Forest Strategic Plan.

• Ensure nature strip Planting Policy/Guidelines compliments the direct of 
the Urban Forest Strategic Plan.

• Maintain Council’s tree removal and pruning policy.

• Promote Council and community planting programs.

• Promote the environmental and functional values and benefits of the  
urban forest.

• Support relevant EPO’s, HO’s, SLO’s, and VPO’s within the municipality.

Goal: Raise the profile of the urban forest within Council
Measures: 

• Annual tree planting budget is increased to accommodate the 
planting of 4000 trees per annum for the next 15 years.

• Annual tree maintenance budget is increased over the next 15 
years to allow sufficient funds to proactively manage 280,000 
trees annually in streets, parks and bushland reserves.

• Develop and implement Street Tree Master Plan.

• Develop and implement Urban Forest Management Plan.

• Greater consideration for trees within Council developments.

Goal: Improve community engagement with the urban forest
Measures:

• Greater community connection with urban forest management.

Actions:

• Audit planting programs to measure and monitor vandalism and  
criminal damage.

• Commence an “Adopt a public tree” watering program during summer 
months.

• Consult committees and relevant stakeholders on major planting projects.

• Conduct annual community planting day on National Tree Planting Day.

• Identify suitable sites for annual community planting day.

• Improve inspection and reporting response times for customer requests.

• Encourage private realm tree and garden plantings.

• Educate and promote communities of the benefits of the urban forest.

• Educate and promote communities of the importance of remnant vegetation.

• Educate the community of fire risk management guidelines.

• Facilitate school programs to promote the benefits of the urban forest.
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Goal: Improve species diversity
Measures:

• Average street tree annual iTree Eco benefit increased by 
20% when at maturity.

• Greater species diversity in streets and parks.

• Improved species diversity across entire municipality.

• Improved species diversity in suburbs identified with low 
diversity.

Actions:
• Conduct iTree Eco sample survey of municipal streets and parks after  

15 years.

• Conduct tree inventory (including iTree Eco) of all street and park trees 
every 5 years.

• Diversify environmental benefits through strategic species selection  
and planting.

• Develop Street Tree Master Plan to provide preferred species list.

• Strategically improve species and age diversity in parks with additional plantings.

• Strategically improve species and age diversity in streets with additional plantings.

Goal: Apply Best Practice
Measures:

• All Council work conducted in accordance with Australian 
Standards and Best Management Practices.

• Development of Urban Forest Management Plan.

• Development of Water Sensitive Urban Design Guidelines.

• Improved education of all Council arboriculture staff. 

• Manage the urban forest in accordance with best 
international arboriculture practices with annual budgets 
that reflect its true value as a living asset.

• Reduced tree loss from conflicts with infrastructure

Actions:
• Adhere and enforce Australian Standards for plant selection, tree pruning, 

and Protection of Trees on Development Sites.

• Adhere and enforce Best Management Practices for tree planting and  
risk management.

• Develop an Urban Forest Management Plan, drawing on existing document 
such as the Street Tree Strategy developed in 1998.

• Develop tree establishment and maintenance guidelines.

• Develop water sensitive urban design principles and guidelines for council.

• Ensure tree establishment and maintenance guidelines are included in 
relevant council design and construction guidelines.

• Improve staff education by facilitating opportunities for higher education.

• Maintain staff education with annual attendance to relevant industry 
conferences, seminars and workshops.

• Implement pro-active inspections of all civil works around trees.

• Plant appropriate tree species consistent with site constraints and utilise 
innovative complimentary design.

Goal: Improve establishment rate of new tree plantings
Measures:

• Reduce new tree planting mortality to less than 5% after 24 months.

• Reduce vandalism and criminal damage.

Actions:

• Adhere and enforce Australian Standards for plant selection.

• Adhere and enforce Best Management Practices for tree planting.

• Adhere and enforce Australian Standards for tree pruning.

• Audit internal and external contractors during maintenance periods.

• Educate communities of the benefits of the urban forest.

• Enforce maintenance of newly planted trees (i.e.  watering, mulching, pruning 
and pest and disease management).

• Enforce monitoring of new tree plantings during the establishment period.

• Ensure trees are established within the landscape during maintenance period.

• Plant advanced tree stock (i.e.  >40 litres nursery stock) where suitable.

• Strategically plan new planting programs within groups of streets to improve 
the efficacy of 2 year maintenance processes.

34 35



REFERENCES
Addy, C., D.  K.  Wilson, et al.  (2004).  “Associations of perceived social and physical 
environmental supports with physical activity and walking behaviour.” Am J Public Health 
94: 440–443.

Alvey, A.  A.  (2006).  “Promoting and preserving biodiversity in the urban forest.” Urban 
Forestry & Urban Greening 5(4): 195-201.

Bell, J.  F., J.  S.  Wilson, et al.  (2008).  “Neighbourhood greenness and 2-year changes in body 
mass index of children and youth.” American Journal of Preventive Medicine 35: 547-553.

Clark, J.  R., N.  P.  Matheney, et al.  (1997).  “A model of urban forest sustainability.” Journal 
of Arboriculture 23(1): 17-30.

Grant, R.  H., G.  M.  Heisler, et al.  (2002).  “Estimation of Pedestrian Level UV Exposure 
Under Trees.” Photochemistry and Photobiology 75(4): 369-376.

Hartig, T.  (2008).  “Green space, psychological restoration, and health inequality.” Lancet 
372: 1614-1615.

Kellert, S.  R.  (2002).  Experiencing nature: Affective, cognitive, and evaluative development 
in children.  Children and Nature: Psychological, sociocultural, and evolutionary 
investigations.  Cambridge, MIT Press.

Killy, P., C.  Brack, et al.  (2008).  A carbon sequestration audit of vegetation biomass in the 
Australian Capital Territory.  ACT Government Report.

Kuo, F.  E.  (2001a).  “Coping with poverty—impacts of environment and attention in the 
inner city “ Environment and Behaviour 33: 5-34.

McPherson, E.  G.  and J.  Muchnick (2005).  “Effects of shade on asphalt concrete pavement 
performance.” Journal of Arboriculture.  31(6): 303-310.

Nowak, D.  J.  (1994).  Air pollution removal by Chicago’s urban forest.  Gen.  Tech.  Rep.  
NE-186.  Radnor, PA., USDA Forest Service, Northeastern Forset Experiment Station.

Read, J., T.  Wevill, et al.  (2008).  “Variation among plant species in pollutant removal from 
stormwater in biofiltration systems.” Water Research 42: 893-902.

Santamour, F.S.  Jr.  (2002).  “Trees for Urban Planting: Diversity Uniformity, and Common 
Sense.” U.S.  National Arboretum, Agricultural Research Service, U.S.  Department of 
Agriculture, Washington, D.C.  

Simpson, J.  R.  and E.  G.  McPherson (1996).  “Potential of tree shade for reducing 
residential energy use in California.” Journal of Arboriculture 22(1): 10-18.

Ulrich, R.  S.  (1984).  “View through a window may influence recovery from surgery.” 
Science(224): 420-421.

Wolch, J., M.  Jerrett, et al.  (2011).  “Childhood obesity and proximity to urban parks and 
recreational resources: A longitudinal cohort study.” Health & Place 17: 207-214.

Wolf, K.  L.  (2005).  “Business district streetscapes, trees and consumer response.” Journal 
of Forestry 103(8): 396-400.

Wong, T.  H.  F.  (2011).  Blueprint 2011.  Stormwater Management in a Water Sensitive City.  
Melbourne, The Centre for Water Sensitive Cities, Monash University.

Xiao, Q., E.  G.  McPherson, et al.  (2006).  “Hydrologic processes at the urban residential 
scale.” Hydrological Processes 21(16): 2174 - 2188.

The monetary values of all functional benefits are estimated by iTree Eco.  The software program provides values for each functional benefit  (i.e.  carbon, energy, and pollution) according to 
costs specific to the geographical location of the tree.  For example, for Victoria the values for each major atmospheric pollutant is based upon its median externality value i.e.  the costs that 
are involved for a source polluter (e.g.  power station) to install, maintain and relace technology that removes these pollutants from their business activities.

The values for each functional benefit are: 

• Carbon dioxide (CO2) = $23 per metric tonne

• Carbon monoxide (CO) = A$24.15 per metric tonne

• Electricity = $0.375 per kilowatt hour

• Ozone (O2) = A$673 per metric tonne

• Nitrogen Dioxide (NO2) = A$673 per metric tonne

• Sulphur dioxide (SO2) = A$471 per metric tonne

• Particulate matter less than 10 microns (PM¹°) = A$185 per metric tonne

• Particulate matter less than 2.5 microns (PM2.5) = A$185 per metric tonne

Further details can be sourced at: www.itreetools.org.

Information Sources.  Some graphics have been adapted from the Urban Tree Alliance & International Society of Arboriculture.
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