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NSW

TREENET INCORPORATED CONSTITUTION
1.

NAME

The name of the Association is "TREENET Incorporated"
2.

DEFINITIONS

2.1

“The Act” means the Associations Incorporations Act 1985.

2.2

“Association” means the above named Association.

2.3

“Management Committee” means the committee referred to in Rule 11.

2.4

“Advisory Board” means the Board referred to in Rule 12.

3.

VISION AND AIMS

3.1

Vision

The vision of the Association is to enhance the role of trees in the urban forest and to engage the community in
this endeavour.
3.2

Aims

The aims of the Association are:
3.2.1 To develop and maintain an interactive web application to facilitate the exchange of information relating
to urban forests.
3.2.2 To promote research and education relating to urban forests including holding symposia.
3.2.3 To broaden the body of knowledge that exists about street trees and foster research, distribute applicable
information, facilitate cooperation and enlist community support concerning the protection,
preservation and enhancement of the urban forest.
3.2.4 To establish and maintain a public fund to be called TREENET Fund for the specific purpose of supporting
the environmental purposes of TREENET Inc. The Fund is established to receive all gifts of money or
property for this purpose and any money received because of such gifts must be credited to its bank
account. The Fund must not receive any other money or property into its account and it must comply
with subdivision 30-E of the Income Tax Assessment Act 1997.
4.

POWERS

The Association shall have all the powers conferred by Section 25 of the Act.
5.

Membership

5.1

Membership
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When an organisation or person has agreed to become a member of the Association and has paid the
Association’s membership fee where it applies, then that organisation or person will be admitted to membership
pursuant to the Constitution, and their name shall be entered in the Association’s Register of Members.
5.2

Classes of Member

There shall be five classes of member:
5.2.1 Management Committee Member
This class shall consist of all members of the Management Committee as described in Rule 11.1.
Management Committee Members will have the right to receive notice of and attend all meetings.
5.2.2 Advisory Board Member
This class shall consist of natural persons who have been invited by the Management Committee to be
on the Advisory Board and agreed. Advisory Board Members will have the right to receive notice of, and
attend, the Annual General Meeting and other General Meetings as called. The term of appointment will
be for the calendar year.
5.2.3 Associate Member
This class shall consist of natural persons who register an interest in joining the Association and who
subscribe to the aims of the Association.
5.2.4 Institutional Member
This class shall consist of research and educational institutions, government bodies, businesses and
associations who are financial members. Institutional Members will have the right to receive notice of,
and attend, the Annual General Meeting and other General Meetings as called.
5.2.5 Honorary Life Member
This class shall consist of natural persons who have been granted Honorary membership at the discretion
of the Management Committee. Honorary Life Members will have the right to receive notice of and
attend the Annual General Meeting and other General Meetings as called.
5.3

Votes

Members may exercise the following voting entitlements:
5.3.1 Management Committee Member – 1 vote
5.3.2 Advisory Board Member – 1 vote
5.3.3 Associate Member – members of this class shall have no votes
5.3.4 Institutional Member – financial members – 1 vote by representation or proxy
5.3.5 Honorary Life Member – 1 vote
5.4

Register of Members

A Register of Members shall be kept which contains the name, postal or electronic address, class of membership
and subscription details of each Member and the date of joining the Association.
5.5

No Transfer of Rights

The rights and privileges of a Member shall not be transferable and shall cease upon such an organisation or
person ceasing to be a Member.
6.

MEMBERSHIP FEES

The Management Committee shall from time to time set the terms and conditions of membership fees, if any,
for the different classes of membership.
7.

CESSATION OF MEMBERSHIP

Membership may cease by resignation, expulsion or non-payment of fees.
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7.1

Resignation

Members shall cease to be a member by notifying the Association by whatever means the Management
Committee might direct from time to time.
7.2

Expulsion

If any Member wilfully refuses or neglects to comply with the provisions of the Constitution, or is guilty of any
conduct which in the opinion of the Management Committee is unbecoming to a Member or prejudicial to the
interests of the Association, the Committee shall have the power to expel the member from the Association
PROVIDED THAT at least one month before the Committee Meeting at which a resolution for the Member’s
expulsion is to be considered, the Member shall have been given notice of such meeting and what is alleged
against them and of the intended resolution for their expulsion, and they shall at such meeting and before the
passing of such resolution have had an opportunity to give oral or written explanation for their defence.
7.3

Non-payment of Fees

If a Member has not paid fees as agreed in the terms and conditions and has been notified in writing by the
Association of this failure, then the Member shall cease to be a Member of the Association unless the prescribed
fee is paid by the date as notified.
8.

PROPERTY AND FINANCE

8.1
The funds and other property of the Association shall be managed and controlled by the Management
Committee and shall be used only for the vision and aims of the Association.
8.2
All cheques, negotiable instruments and orders drawn by the Association shall be signed by two persons
designated by the Management Committee.
8.3
Subject to Rule 8.1, the surplus funds of the Association may be invested in such manner as the
Management Committee sees fit, except direct equities.
8.4

The accounts of the Association shall be audited annually.

8.5

The financial year of the Association shall be from 1 July to 30 June.

8.6

The Association shall prepare financial accounts at the end of each financial year.

9.

NOT-FOR -PROFIT

The assets and income of the Association shall be applied solely in furtherance of its above-mentioned vision
and aims and no portion shall be distributed directly or indirectly to the members of the Association except as
bona fide compensation for services rendered or for reimbursement for expenses incurred.
10.

MEETINGS OF THE ASSOCIATION

10.1

The Annual General Meeting shall be held at such time as the Management Committee shall determine.

10.2 Any Motion that any voting Member proposes to move at the Annual General Meeting including a
proposal to alter the Constitution shall be given in writing to the Management Committee at least four weeks
before the meeting.
10.3 At least 21 days before the Annual General Meeting or any other General Meeting, notice shall be given
by written or electronic form sent to all members of the Association entitled to vote, but any accidental omission
to give notice to any voting member shall not invalidate the meeting.
10.4 At the Annual General Meeting, ordinary business shall be the presentation of the audited financial
accounts, election of the Management Committee and the appointment of an auditor.
10.5 Each voting member present shall be entitled to one vote. In case of an equality of votes, the Chair shall
have a second or casting vote.
10.6 A Special General Meeting may be requested by ten voting members presenting an agenda to the
Management Committee, the agenda being signed by all ten members. The Management Committee must
within 14 days give notice of a Special General Meeting to be at least 21 days from the notice date. The Special
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General Meeting will be limited to the agenda items plus other items of which the Committee gives notice. Once
the agenda items have been resolved by consensus, resolution or vote they cannot be used again to call a Special
General Meeting for 52 weeks from the meeting date.
10.7 An Advisory Board Member shall be entitled to appoint in writing a natural person, who is also an Advisory
Board Member of the Association, to be his or her proxy, and to vote on his or her behalf at any general meeting
of the Association.

11.

MANAGEMENT COMMITTEE

11.1

Membership of the Management Committee

The Management Committee will comprise six elected members drawn from education and research, business
and government sectors of the community and three ex officio members as follows:
11.1.1

An academic from a tertiary educational institution

11.1.2

A member of Local Government

11.1.3

Four other members

11.1.4
The Director of Waite Arboretum will be a member ex officio and may also represent The
University of Adelaide with consent from the University
11.1.5
11.2

The Directors of TREENET and the Treasurer of TREENET will be members ex officio.

Elections

11.2.1
The elected members of the Management Committee shall be elected annually by voting
members of the Association at the Annual General Meeting.
11.2.2
Where the number of candidates for membership of the Management Committee exceeds the
maximum number, elections shall be held by secret ballot of members at the Annual General Meeting
entitled to vote. In the case of an equality of votes, the Chair shall have a second or casting vote.
11.2.3
The nomination of a candidate for membership of the Management Committee must be in writing,
signed by a proposer (who must be an Advisory Board member) and by the nominee. The nomination must
be delivered to the Director of the Association before such time as the Management Committee shall
determine.
11.2.4
Subject to Rule 11.1, the Management Committee shall have the power to co-opt further
Committee members and to fill casual vacancies.
11.3

Office Bearers

The Office Bearers of the Association shall be:
Chair
Directors & Public Officer ex officio
Treasurer ex officio
11.4

Procedures Generally

The Management Committee may meet in person or confer by video or telephone conferencing, email or by
other electronic means for the dispatch of business and subject to the Constitution, otherwise regulate its
meetings as it thinks fit.
11.5

Calling of Committee Meetings

11.5.1
The Management Committee shall meet or confer at least four times per year as described in 11.4.
Notice of the meeting or conference shall be given in writing to each Committee Member.
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11.5.2
The position of any Committee member absent for three consecutive meetings or conferences
without leave of absence shall automatically become vacant. Acceptance of an apology shall be deemed
grant of such leave.
11.6

Chair

The Chair shall take the chair at meetings. In his or her absence, the Committee shall appoint a member of the
Committee to chair the meeting.
11.7

Decisions of Questions

Questions arising before a meeting of the Committee shall be decided by a majority vote. In case of an equality
of votes, the chair shall have a second or casting vote.
11.8

Reporting

The Management Committee shall be responsible to the Association and shall present an annual report,
including the audited financial accounts, to each Annual General Meeting.
11.9

Auditor

The Management Committee shall appoint an auditor of the Association, who will hold office until the next
Annual General Meeting of the Association.

12.

ADVISORY BOARD

12.1

There shall be an Advisory Board of the Association.

12.2 The Advisory Board will comprise persons who are competent and willing to provide advice to the
Association in their individual areas of expertise, and to liaise with other bodies and institutions for the purpose
of facilitating the flow of information between the Association and those other bodies and institutions, and
facilitating the implementation of projects which the Association undertakes in furtherance of its aims.
12.3 Members of the Advisory Board shall have no power or authority to represent the Association in any
dealings between the Association and third parties.
12.4

The Advisory Board shall meet at such times and places as the Management Committee shall determine.

12.5

The Chair of the Management Committee will take the chair at meetings of the Advisory Board.

13.

QUORUMS

13.1

The quorum at general meetings of the Association shall be six members entitled to vote.

13.2

The quorum at Management Committee meetings shall be three members.

14.

AUTHORITY TO ENTER INTO CONTRACTS OR AGREEMENTS

The Association shall not be committed to any binding contract or Agreement except pursuant to a resolution
of the Management Committee and the instrument shall be signed by at least two members of the Committee.
15.

DISSOLUTION

15.1 The Association shall be dissolved if a resolution to this effect is carried by a three-quarters majority
voting in person or by proxy at a general meeting, 21 days’ notice of the proposed resolution having been given
to all members entitled to vote.
15.2 In the event of the Association being dissolved, the amount that remains after such dissolution and the
satisfaction of all debts and liabilities shall be transferred to the University of Adelaide, for expenditure on the
Waite Arboretum only.
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16.

ALTERATION TO THE CONSTITUTION

This Constitution may be altered by resolution of a majority of three-quarters of members entitled to vote and
who cast a vote in person or by proxy at a general meeting. Written notice of amendments shall be posted to
all members entitled to vote at the same time as the notice of the meeting.
17.

REQUIREMENTS OF THE PUBLIC FUND

The organisation must inform the Department responsible for the environment as soon as possible if:



18.

it changes its name or the name of its public fund; or
there is any change to the membership of the management committee of the public fund; or
there has been any departure from the model rules for public funds set out in the Guidelines to the Register
of Environmental Organisations.
MINISTERIAL RULES

The organisation agrees to comply with any rules that the Treasurer and the Minister with responsibility for the
environment may make to ensure that gifts made to the fund are only used for its principal purpose.
19.

CONDUIT POLICY

Any allocation of funds or property to other persons or organizations will be made in accordance with the
established purposes of the organisation and not be influenced by the preference of the donor.
20.

WINDING-UP

In case of the winding-up of the Fund, any surplus assets are to be transferred to another fund with similar
objectives that is on the Register of Environmental Organizations.
21.

STATISTICAL INFORMATION

Statistical information requested by the Department on donations to the Public Fund will be provided within
four months of the end of the financial year.
An audited financial statement for the organisation and its public fund will be supplied with the annual statistical
return. The statement will provide information on the expenditure of public fund monies and the management
of public fund assets.
22.

RULES FOR THE PUBLIC FUND

22.1

The objective of the fund is to support the organization’s environmental purpose.

22.2

Members of the public are to be invited to make gifts of money or property to the fund for the
environmental purposes of the organisation.

22.3

Money from interest on donations, income derived from donated property, and money from the
realisation of such property is to be deposited into the fund.

22.4

A separate bank account is to be opened to deposit money donated to the fund, including interest
accruing thereon, and gifts to it are to be kept separate from other funds of the organisation.

22.5

Receipts are to be issued in the name of the fund and proper accounting records and procedures are to
be kept and used for the fund.

22.6

The fund will be operated on a not-for-profit basis.

22.7

A committee of management of no fewer than three persons will administer the fund. The committee
will be appointed by the organisation. A majority of the members of the committee are required to be
‘responsible persons’ as defined by the Guidelines to the Register of Environmental Organizations.
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SPEAKER AND PANELIST PROFILES

Dr Josh Byrne
Josh Byrne is an environmental scientist, author, television presenter and research
academic.
Josh has a unique approach to environmental design and community engagement
and is recognised as one of Australia’s leading sustainability communicators. He is
Director of Josh Byrne & Associates – a multi award winning Fremantle based
consulting practice integrating the fields of landscape architecture, built environment
sustainability, media and communications.
Josh is a Research Fellow with Curtin University and an Adjunct Associate Professor
with the School of Civil and Environmental Engineering at the University of New South
Wales. His research activities span high performance housing, water sensitive design and sustainable urban
developments.
Josh is well known as a television presenter on ABC’s Gardening Australia program where over the past 15 years
he has showcased the benefits of sustainable gardening to a national audience. He is author of two best-selling
books on this subject and a regular contributor to the Gardening Australia Magazine.
Josh is Patron for the Conservation Council of WA and an Advocate for the national 202020 Vision urban greening
initiative. His favourite past time is gardening.

Jude Munro AO
Jude is the current Chair of the Victorian Planning Authority.
She is experienced in guiding large complex organisations both as a non-executive
director and when she was a CEO. She also mentors CEOs. Her last CEO position was
as CEO of Brisbane City Council for 10 years.
She led the Council with its $2.6B annual budget, 9000 employees and delivering
infrastructure projects, bus and ferry services, regulatory and other municipal
services for 1.2M people. Infrastructure projects included $2.7B Clem7 tunnel,
steering committee chair for the feasibility stage of Airport Link, the Green Bridge,
and Go Between bridge.
She served three Lord Mayors. Since that time she has been board chair of Australia’s fourth largest water utility,
a director of a national aviation business, an airport, development company, and a director of one of Australia’s
largest not-for-profits with a $1.3B budget. With the skills she has developed, Jude brings to any situation her
passion for the big picture, good governance and lateral ideas.
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Dr Greg Moore OAM
Senior Research Associate of Burnley College, University of Melbourne Greg was
Principal of Burnley from 1988 to 2007 and Head of the School of Resource
Management at the University from 2002 to 2007.
With a general interest in horticultural plant science, revegetation and ecology, Greg
is particularly interested in arboriculture. He was inaugural president of the
International Society of Arboriculture, Australian Chapter, and has been a member of
the National Trust’s Register of Significant Trees since 1988 and chair since 1996. He
has served the Board of Greening Australia (Victoria) 1988-2012 and was a trustee of
Trust for Nature, 2009-17. He has chaired TREENET since 2005 and is on the board of
Sustainable Gardening Australia. He has written two books, contributed to five others and has published over
165 scientific papers and articles. He was awarded an OAM in 2017 for services to the environment, particularly
arboriculture.Ms Rosenberg was also General Manager to the Alinytjara Wilurara (Aboriginal Lands) Natural
Resources Management Board and the South Australian Fishing Industry Council.

Steven Burgess
Steven Burgess is an Engineer and an Urban Strategist with extensive experience
around movement and transport, particularly street design and placemaking.
He has written, published and presented on the topic throughout the world, including
Australia, New Zealand, Canada, USA and the UAE.

Ryan Jones
Ryan Jones is a cultural geographer with an enthusiasm for anything leafy. He is a
qualified horticulturist and continues to work in garden construction and
maintenance. He recently completed his PhD at the University of Newcastle and
teaches courses in geography and environmental studies at several institutions.
Ryan’s research is broadly concerned with environmental management, urban
sustainability, and the nature of human-plant sociality in the city. He has previously
published research on the practices and politics of tree risk, as well as the history of
urban forestry in Australia. His most recent research seeks to understand how
people’s desire to live with, and care for, trees in their neighbourhood is cultivated
and sustained.
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Dr Camilo Ordonez
Camilo’s innovative research strives to understand the social and ecological dynamics
of urban natural resources to create resilient cities. His research focuses on how
people relate to urban nature, understanding the role that urban nature plays in
climate change adaptation, improving management and planning processes of urban
nature, advancing green infrastructure technology (e.g. structural soil cells), and
modelling socio-ecological systems in cities, with a focus on urban forests and trees.
He has led applied industry grants and engaged in a variety of community research
partnerships in Canadian and Australia cities. Camilo has previously held positions as
Research Fellow at Valle University (Colombia), consultant for IPCC through IDEAM
(Colombia), Lecturer at Dalhousie University, consultant for ESSA Technologies
(Canada), Associate Professor in sustainability science at Brock University (Canada), and Postdoctoral Fellow at
Ryerson University (Canada).
He is currently a Research Fellow at the School of Ecosystem and Forest Science (SEFS) at The University of
Melbourne working on a research project on Urban Trees, People & Wildlife.
Originally from Cali, Colombia, he has lived in eight different countries and undertaken research in Europe, North
America, Latin America, and Australia.

Associate Professor Marco Amati
Marco Amati is originally from the UK and completed degrees in environmental
science and planning at Leeds University, Trinity College Dublin and University of
Tsukuba in Japan.
For more than a decade he has focused on mapping the canopy of urban trees and is
interested in understanding how trees can make urban life better for all species.
His current research at RMIT University focuses on planning and mapping
greenspaces in metropolitan Australia and understanding how and why greenery
influences eye-movements.

Professor David Ellsworth
David is Professor of Plant Eco-physiology at Western Sydney University. He leads a
cutting-edge team of scientists who seek to understand how plants function in
relation to the environment they live in, and how they respond to urban stresses such
as heat, and more broadly to environmental change. Ellsworth has published in the
scientific literature about the effects of climate change and elevated atmospheric CO2
on forest trees. He has worked on tree photosynthesis for native and planted trees
on five continents, though he prefers working on our native Australian flora. He is
currently the scientific leader of Western Sydney University’s Which-Plant-Where
project in collaboration with Macquarie University, and he also leads the Eucalyptus
free-air CO2 experiment (EucFACE) situated in native woodland in W. Sydney.
David ranks among the most highly-cited scientists in the world in the area of Ecology and the Environment, and
has been filmed by the BBC and ABC, and quoted in National Geographic magazine, Sydney’s Sun Herald, The
Age, The Guardian and the New York Times.
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Dr Libby Gallagher
Libby, director of Gallagher Studio, is a landscape architect with over 20 years of
experience. Libby has delivered innovative public domain, strategic and urban design
projects whilst in practice in the UK, Canada, and the Asia pacific. Libby has dedicated
the last five years to researching the design and delivery of high quality public spaces
to address climate change and has completed a PHD focused on climate adaptation
for urban streets.
Gallagher studio’s “Cool Streets’ pilot project in Western Sydney, based on this PHD
research won an AILA 2017 National Award of Excellence. She has taught in
undergraduate and graduate programs at UNSW, UTS and USYD.

Stuart Read
Stuart Read is a horticulturist and landscape architect advising the NSW Heritage
Council on nominations, listings and management of state-significant sites, including
key parks, gardens and landscapes. He has worked for the Australian and, from 1997,
NSW governments on natural and cultural heritage. Stuart has studied gardens in
Australasia, Asia, the Middle East and Europe. He won a Pratt Foundation Overseas
Fellowship, making a study tour of Spanish gardens in 2005 and leading a 2010 group
tour of many. Stuart contributed to the 2016 book Gardens of History and
Imagination – Growing New South Wales and has been active in the Australian
Garden History Society and the International Council on Monuments and Sites with
talks, leading tours and writing.
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KEEPING THE GREEN IN DENSIFYING CITIES
Dr Josh Byrne
www.joshbyrne.com.au

Abstract
As our cities grow and densify, urban vegetation is in decline. The loss of tree canopy coverage is a highly visible
indication of this process and is often a source of contention between developers and local community.
Established low-density suburbs are particularly vulnerable to tree canopy loss as a result of fragmented land
ownership, ad hoc subdivision, inadequate planning considerations and lack of policy mechanisms to protect
trees.
The benefits of incorporating trees and greenspace more broadly in urban environments are widely recognised,
including urban heat stress mitigation, enhanced biodiversity value, public amenity and improved property
values to name a few. Despite this, the protection of existing trees and provision of adequate space for new
trees are often lacking in new land developments, especially infill projects.

Image courtesy Mandy Bamford

Ringneck Parrot chicks

WGV is a two-hectare medium density residential development near Fremantle by the Western Australian State
Government land developer LandCorp. Located on a former school site, the project will eventually comprise
around 100 dwellings and be home for approximately 250 people. As of mid-2018, the project is 60% built out,
incorporating both single residential houses and apartments. WGV demonstrates design excellence on a number
of levels by including diversity of housing types, climate sensitive design considerations, as well as renewable
energy and sustainable water management features.
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WGV also presents a valuable case study in creative urban greening.
Key initiatives include:
−

An urban tree canopy target of 30% to match predevelopment levels.

−

Novel mechanisms for the inclusion of trees on private lots.

−

The transformation of a large unsightly drainage sump into a landscaped winter wet depression with
greatly enhanced environmental and amenity values.

−

A range of onsite stormwater infiltration
initiatives to ensure all stormwater is
infiltrated locally.

−

The provision of a community bore supplying
all lots with locally sourced groundwater for
irrigation, based on local recharge.

−

A ‘Waterwise Development Exemplar’
program to showcase achievements via
knowledge sharing to industry, government
and the community.

This address will share learnings from the WGV
project and highlight opportunities for greater
application of the ideas tested, including how
community participation and engagement has
contributed to the project’s success.

Image courtesy Josh Byrne Associates
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IMPROVING GREENSPACE / TREE CANOPY COVER OUTCOMES
IN HIGH-GROWTH AREAS
Jude Munro AO
Chair, Victorian Planning Authority

Future Risks and Challenges
Temperatures will continue to increase year round, with fewer frosts, more frequent and intense downpours,
more hot days, more dry spells. These will be accompanied by harsher fire seasons, and risks to human health.

Victoria’s Population Growth
There have been three great waves of population growth in Victoria’s history since european settlement. the
Gold Rush, Post World War 2 migration, and now. Victoria’s growth has been unprecedented. In the 12 months
to July 2018, nett growth has been 145,000 people.
Victoria is experiencing increased urbanisation and pressure on infrastructure, natural resources and the
environment.

Victoria’s Connection with ‘Green’
Known as the Green State, Melbourne has benefited from the Hoddle Grid, a number of large parks, a protected
waterways system, and good use of trees.

The Benefits of a Green City
The benefits of a green city are manifold. Tree canopy cools a city, offers shade, and promotes biodiversity.
Recent research has shown the importance of nature to people: improving cognitive functioning, reducing stress
and opportunities for reflection. The cooling effect of an extra 10% canopy is between 0.5 and 1.0 degree
Centigrade according to my review of the literature.
Trees and greenery contribute to a sense of place and identity. Opportunities for active and passive exercise
have concomitant health benefits.

The Role of the Victorian Planning Authority
The Victorian Planning Authority is the Victorian Government provider of strategic plans for strategic sites and
precincts.
It has 3 main goals - affordability, prosperity, and liveability.

What does the VPA do?
Growth area framework plans set the regional framework for urban growth based on the strategic directions of
Melbourne 2030. They show broad land use patterns, committed and proposed transport networks and regional
open space, significant waterways and areas of potential environmental sensitivity. We work to protect riparian
zones and waterways, the amenity of hilltops, and to protect native flora and fauna.

What is a Precinct Structure Plan?
A precinct structure plan (PSP) sets the future structure for a suburb. These suburbs contain between 7,000 to
30,000 dwellings. It provides more detail on the land uses defined by the Growth Area Framework Plan.
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A PSP shows:


Housing yields



Employment land provision and location



Transport networks



Open space and natural systems



Activity centres



Community facilities

How do we measure our work?
We have developed a checklist and KPI’s- for instance less than 700 metres to the nearest public transport from
any dwelling. At least 10% of the total area in a Precinct Structure plan dedicated to open space. So far we are
achieving 18% on the open space KPI.

PSP Guidelines and the Expert Review Panel Suggestions/ Learnings
The VPA recently commissioned a review of the PSP Guidelines by an Expert Panel.
Some key learnings are shown in Appendix 2 and the main ones are described below.
Within denser environments, a stronger emphasis on creating better public realm and public open space would
support liveability outcomes, particularly urban greening. While private green space will continue to have a role,
stronger emphasis on the public realm can address the environmental impacts associated with smaller lots (i.e.
lack of green space in yards, greater levels of impervious surfaces, etc.).
Greening within larger greenfield and brownfield developments are typically handled better than for smaller
scale development. In most large developments, public open space strategies, recreation facilities and
landscaped streetscapes are considered the standard. For areas with fragmented ownership, coordination and
integration of open space networks should remain a primary responsibility for structure plans.
The role of greening public spaces and the streetscape becomes increasingly important as the size of residential
allotments decline. The Guidelines need to provide stronger guidance on the role of planting and maintenance
of streets and parks.
Drainage issues are arising from poor amenity and liveability outcomes in higher density areas. Poor soils and
rainfall, a lack of private open space, narrow streetscapes, high impervious fraction, conventional drainage
systems and lack of water to enhance public open space are limiting the liveability and resilience of new and
changing communities.
While the content within the Guidelines for incorporating integrated water management is good, water industry
stakeholders have highlighted that these aren’t being implemented. It has been recognised that the water
authorities are often unprepared for early engagement in some structure planning processes.
To improve consistency, the guidelines need to strengthen its elements to incorporate IWM and to improve its
approach to integrated planning. Furthermore, more formal collaborative governance arrangements should be
established to support the structure planning process.

Other Necessary Changes
Too often local Council budgets don’t keep pace with the maintenance requirements for regular watering of
newly planted and increasingly distressed trees in the public realm. This needs to be a priority.
The VPA, in conjunction with other authorities, needs reflect on the cumulative impact of the PSPs in a
metropolitan setting to ensure that the outcomes over time are what was originally intended in Growth Area
Framework Plans.
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APPENDIX 1:

Excerpt from the PSP Guidelines

Environmental Sustainability
The Victorian Planning Authority can respond to climate change and protect biodiversity, increase
environmental sustainability, and cultural heritage if:


The precinct is planned with the intention of reducing the extent of car use by minimising travel
distances and facilitating alternatives (e.g. public transport, cycling and walking) to car use;



The environmental footprint of the development is minimised through careful use of resources such as
land, energy and water;



The use of renewable energy options are promoted such as passive solar energy



Development planning is responsive to climate change risks;



Opportunities are created for integrated water management, including water sensitive urban design,
re-use of stormwater and recycled water;



Waterways and ecologically significant areas of native vegetation and other important habitat areas
become key community assets;



Land required for community purposes such as easements, drainage, community facilities, retarding
basins etc. is used efficiently for multiple purposes;



Areas retained for environmental purposes and Aboriginal and post-contact heritage form part of the
open space network, providing for both conservation and recreation needs;



Development is responsive to environmental constraints and risks such as salinity, soil erosion, flooding,
costal inundation, bushfire risk and increased predicted temperatures; and



Land management, river health and biodiversity are enhanced.

PSP
The Precinct Structure Plan should respond to the following standards:
S1
Provide a network of quality, well-distributed, multi-functional and cost effective open space, catering for a
broad range of users that includes:


Local parks within 400m safe walking distance of at least 95% of all dwellings



Active open space within one kilometre of 95% of all dwellings;



Linear parks and trails, most often along waterways, but also linked to vegetation corridors and road
reserves within one kilometre of 95% of all dwellings.

In residential areas, approximately 10% of the net developable area as total public open space, of which 6% is
active open space.
In addition, residential precincts should contain active indoor recreation facilities that are co- located and/or
share space with schools and integrated community facilities. This should result in an active indoor sports
provision of approximately five hectares per 60,000 residents.

S3
In major employment areas, approximately 2% of net developable area as public open space, usually with a
passive recreation function.
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S4
In meeting standards S2 and S3, encumbered land should be used productively for open space.
The network of local and district parks should be efficiently designed to maximise the integration and sharing of
space with publicly accessible encumbered land.
Encumbered land usually includes land retained for drainage, electricity, biodiversity and cultural heritage
purposes.
The parkland created by such sharing and integration should be suitable for the intended open space function/s,
including maintenance.
In this way, encumbered land will be well utilised, while the total amount of open space can be optimised
without adversely impacting on the quality and functionality of the network.
S5
Active open space should be:



Of an appropriate size, i.e. sufficient to incorporate two football/ cricket ovals, but small enough to
enable regular spacing of active open space provision across the precinct. This configuration would
generally require at least eight hectares;
Appropriate for its intended open space use in terms of quality and orientation;



Located on flat land (which can be cost effectively graded);



Located with access to, or making provision for a recycled or other sustainable water supply;



Designed to achieve sharing of space between sports, and;



Linked to pedestrian and cycle paths.



The Precinct Structure Plan Guidelines
There are PSP Guidelines which are are strictly adhered to. They include a number of Elements which cover
standards and questions to be answered. Element 5 is directed to Open Space.
Element 5 - Open Space.
All public open space areas should be designed to maximise passive surveillance.
The public open space network is combined with techniques for managing urban run-off and biodiversity.
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APPENDIX 2: Key learnings - expert Panel Review of the PSP Guidelines
Within denser environments, a stronger emphasis on creating better public realm and public open space would
support liveability outcomes, particularly urban greening.
While private green space will continue to have a role, stronger emphasis on the public realm can address the
environmental impacts associated with smaller lots (i.e. lack of green space in yards, greater levels of impervious
surfaces, etc.).
To strike the right balance between private and public green spaces, examples of place making and design
outcomes need to be developed and promoted.
Greening within larger greenfield and brownfield developments are typically handled better than for smaller
scale development. In most large developments, public open space strategies, recreation facilities and
landscaped streetscapes are considered the standard.
For areas with fragmented ownership, coordination and integration of open space networks should remain a
primary responsibility for structure plans.
The role of greening public spaces and the streetscape becomes increasingly important as the size of residential
allotments decline. The Guidelines need to provide stronger guidance on the role of planting and maintenance
of streets and parks.
Drainage issues are arising from poor amenity and liveability outcomes in higher density areas. Poor soils and
rainfall, a lack of private open space, narrow streetscapes, high impervious fraction, conventional drainage
systems and lack of water to enhance public open space are limiting the liveability and resilience of new and
changing communities.
The current Guidelines are considered to be comprehensive and consistent with the State Government’s ‘Water
for Victoria’ plan, which aims to ‘help transform Victorian cities and towns into the most resilient and liveable in
the world’.
While the content within the Guidelines for incorporating integrated water management is good, water industry
stakeholders have highlighted that these aren’t being implemented.
It has been recognised that the water authorities are often unprepared for early engagement in some structure
planning processes.
To improve consistency, the guidelines need to strengthen its elements to incorporate IWM and to improve its
approach to integrated planning. Furthermore, more formal collaborative governance arrangements should be
established to support the structure planning process.
Draft Guidelines
Structure plans are to support the creation of walkable and bikeable neighbourhoods, with appropriate and safe
access to key destinations; opportunities for community gardens and productive streetscapes; and a network of
accessible, high quality, local open spaces.
Structure plans must utilise the attributes of distinctive areas and landscapes, including protection of the value
of heritage (aboriginal and post-contact heritage). Placemaking practices are to be integrated into road-space
management and greening is to be supported.
Structure plans should facilitate the creation of sustainable communities that reduce pressure on water,
drainage, sewerage, energy and waste. Further minimising their impact on the environment, development of
strategic sites and precincts are to support improvements to the health of waterways and coastlines through
integrated water management opportunities; and preservation of biodiversity through opportunities to connect
with nature through a network of green spaces.
Guidelines intend to make it clearer how different stakeholders and partners are able to contribute towards the
development of structure plans. For example, water authorities will continue to be encouraged to identify
opportunities with integrated water management with a clearer understanding of their role and needed input.
A number of considerations and measures incorporated within the guideline that intends to address greening
within the public and private realm. A stronger focus will be on maximising opportunities within the public realm
in higher density areas.
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TREE PROTECTION, AUSTRALIAN STANDARDS AND THE LAW:
GETTING IT RIGHT
G.M.Moore
School of Ecosystem and Forest Sciences, University of Melbourne, Burnley Campus, 500 Yarra
Boulevard RICHMOND 3121

Abstract
It is a little surprising that all of the Australian Standards related to arboriculture have been controversial, so it
is no great revelation that the Protection of Trees on Development Sites (AS 4970-2009) is the subject of
controversy, debate and misuse. However, the standard is widely and successfully used, despite some criticisms.
Prior to 2009 there was no consistency in managing trees on development sites, which put the health of trees
and human safety at risk. Disputes over tree size and the size of protection zones pitted arborists against each
other over measurements rather than the arboriculture of the trees to be protected.
Despite reservations about aspects of the formula, most people have accepted the calculation of the Tree
Protection Zone (TPZ). However there are some issues with the standard related to the Structural Root Zone
(SRZ) and the asymmetrical and unpredictable architecture of urban tree roots systems and the meaning,
interpretation and application related to encroachment of the TPZ. The standard is quite clear on this matter
and if the definitions of encroachment are clear, then it must be the interpretation and application where
problems are perceived to arise.
There is concern among arborists that the standard fails to be effective when other professions involved in the
development processes do not value trees. There is also concern in some States that local government agencies
are not incorporating the standard in their bureaucratic processes or are using it without appropriate
arboricultural expertise. Overwhelmingly there is agreement that no one wishes to return to a situation where
there was no standard for the protection of trees on development sites. No one wishes to go back to those bad
old days prior to 2009!

Introduction
It is both disappointing and a little surprising that all of the Australian Standards directly related to arboriculture
have been controversial. The proposed standard(s) on Amenity Tree Value (AS Various Drafts) holds the record
for Standards Australia for an unresolved standard at nearly 30 years, before attempts were abandoned. The
Pruning of Amenity Trees standard (AS 4373-2007), which is now widely-used and accepted took years to
develop, was subject to a very large number of comments initially. Fortunately, its later review was a much
easier process. The standard on Tree Stock for Landscape Use (AS 2303-2015) was finally adopted after decades
of debate. Now the standard on the Protection of Trees on Development Sites (AS 4970-2009) is the subject of
some controversy, debate and occasional misuse. This was to be expected as new regulation when previously
there was none always attracts some controversy!
The first British Standard on code of practice for trees in relation to construction dated from 1980 and was
extensively revised in 1991 (O’Callaghan and Lawson 1995). Various tree retention and protection schemes were
in use in the USA well before 1990 (Clark 1995; Green and Young 1995). These systems were considered at the
time that AS 4970-2009 was being formulated. AS 4970-2009 was developed from Draft Standard DS4970 and
it was amended in 2010 in ways that applied to the Preface and made changes to Figure 1 of the standard. The
significant changes from the draft to the approved AS 4970-2009 related to the removal of a Root Protection
Zone (RPZ) in favour of simpler zoning components, changes to the wording in relation to encroachment and
replacement of the word must by should in several places. These changes seem to have had wide acceptance.
The expectations that many arboriculture stakeholders place on Australian Standards is that they will be perfect
and apply to each and every situation. Such expectations are simply unrealistic and the development of a perfect
standard that involves the biological is impossible. When you are dealing with living organisms, such as trees,
there will be variation, unexpected situations and the unique.
This is certainly the case with any standard relating to trees and development sites. AS 4970-2009 recognises
this and, unlike most standards, incorporates a level of flexibility in its interpretation and use, which demands a
high level of professional competence and integrity from arborists who use it.
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This is really where the controversy, if any, related to the standard arises.
The standard is to be used by well-qualified arborists (at least Australian Qualifications Framework (AQF) Level
5 or equivalent) who interpret and use the standard based on data that have been collected on-site to inform
and justify decisions in relation to protecting the tree. In taking this approach, which was developed with the
best interests of the tree in mind, the standard may be open to misuse by the incompetent and unscrupulous.
Such misuse and deliberate misinterpretation will probably only be resolved finally through the Australian legal
system – probably after things have gone badly wrong!
The flexibility that the standard allows recognises the uniqueness of the individual amenity tree in its specific
location. However, the standard requires the consulting arborist to assess the tree in its situation and gather
sufficient data about the tree’s root system, canopy and general condition to make informed decisions that will
protect the tree on the particular development site. In this sense, AS 4970-2009 gives the arborist license to
make decisions that take into account the particulars of the development process, but only to the extent that
they do not compromise the protection of the tree.

The Standard
As the Standards Australia website notes about standards in general:
Standards are voluntary documents that set out specifications, procedures and guidelines that aim to
ensure products, services, and systems are safe, consistent, and reliable. They cover a variety of
subjects....and to ensure they keep pace with new technologies, standards are regularly reviewed by
Standards Australia technical committees. On their own, standards are voluntary. There is no
requirement for the public to comply with standards. However, State and Commonwealth governments
often refer to Australian Standards®(AS) or joint Australian/New Zealand Standards (AS/NZS) in their
legislation. When this happens, these standards can become mandatory. In addition, Australian
Standards® are sometimes incorporated into legal documents, and considered as a ‘benchmark of
acceptability’.
On their own standards are neither law nor legally binding and AS 4970-2009 is no exception. However, consider
the situation with trees on development sites prior to 2009 when there was no consistency or reliability in the
approach, which put the health of trees and human safety at risk. How often did disputes about the size of tree
protection zones end up before courts and tribunals, such as the Victorian Civil and Administrative Tribunal
(VCAT) and its equivalents in other States, because different methods (Table 1) of calculating the Tree Protection
Zone (TPZ) were in use? Often in such cases the method of calculation accepted by the adjudicating officers
depended on which expert was the better qualified or which lawyer ran the better argument, but invariably the
method chosen was that which gave the smallest TPZ. Certainly, no one wishes to go back to these bad old days!
Table 1. Tree Protection Zone calculations for a mature Corymbia maculata specimen prior to 2009 and after
the adoption of Protection of Trees on Development Sites (AS 4970-2009).
Method of TPZ Calculation
Height (m)

12.0

Canopy spread radius (m)

7.0

Trunk DBH (m)

0.5

TPZ radius (m)

Protection of Trees on Development Sites (AS 4970-2009) (12
times DBH)

6.0

2/3 Tree height method

8.0

British Standard (10 times DBH)

5.0

Dripline method or Dripline plus 1.0m

7.0-8.0

ISA (Matheny and Clark, 1988) good

4.5

moderate

6.0

poor

7.5
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It is often forgotten by those working in
arboriculture that the standard is not designed
exclusively for their use, but for the protection of
trees by all of the professions involved in the
development process (Text Box 1). However, the
role, of arborists and the collection of
arboricultural data on site are central to the
proper and effective application of the standard,
described and summarized in AS 4970-2009 Table
1. This is made clear in both the Preface and
Section 1.2 Application of the standard
(Standards Australia, 2010). In Section 1.1 Scope,
the standard states that it does not apply to the
establishment of new trees; some of the
implications of which will be discussed later in this
paper.
Protection of Trees on Development Sites (AS
4970-2009) has a wide and useful definition of
what constitutes a development site (Text Box 2).
Such a definition is a little unusual for standards
in general, but has the benefit of widening the
situations to which the standard can be applied.
Indeed it is difficult to think of a situation
involving potential damage to a tree that cannot
be included under one of the clauses of the
definition provided. Such a wide definition can
become a major asset for competent arborists in
protecting trees in a diverse range of situations,
including temporary use of sites for occasional or
one-off events that require approval.

Text Box 1 Preface to the standard, part of which is
repeated in 1.2 Application (Standards Australia, 2010)
This Standard provides guidance for arborists,
architects, builders, engineers, land managers,
landscape architects and contractors, planners,
building surveyors, those concerned with the care and
protection of trees, and all others interested in
integration between trees and construction.
This document describes the best practices for the
planning and protection of trees on development sites.
The procedures described are based on plant biology
and current best practices as covered in recently
published literature.
Text Box 2 Definition of “development” (Standards
Australia, 2010)
Development includes the following:
(a) The use of land (e.g. festival events, use of park areas
and other events) that requires approval.
(b) The subdivision of land.
(c) The erection of a building.
(d) The carrying out of a work.
(e) The demolition of a building or works.
(f) Road works.
(g) The installation of utilities and services.
(h) Any other act, matter or thing as defined by the
relevant legislation.

One of the most obvious and widely appreciated
benefits of the standard is that trees are assessed
consistently in the same way by arborists and other stakeholders. Size is measured as diameter at breast height
(DBH) at 1.4m from the ground. This simple measure removed a major cause of dispute over tree size and the
size of the various protection zones so that they were no longer a bone of contention between arborists or in
courts and tribunals. Today, it is sometimes forgotten how time-consuming, costly and petty these disputes
could become, pitting arborists against each other over measurements rather than the arboriculture of the
specimens to be protected.
Protection Zones
In relation to the various protection zones, the calculations are clear and simple and so generally free from
interpretational disputes. However, it was well-understood at the time of drafting the standard that not all tree
root systems would conform to these general formulae. Every arborist has confronted situations where tree
roots were not found where they were expected or within the area proscribed by the formulae of the standard,
but were found were they were not predicted. Such biological variation was expected and anticipated by those
drafting the standard; hence the need for arboricultural expertise and the gathering of data to support the
application of the standard in real world situations.
The TPZ, which incorporates the Structural Root Zone (SRZ), is the principal means of protecting trees on
development sites and so is at the core of the application of the standard (Text Box 3). So it is not surprising that
criticisms of AS 4970-2009 tend to focus upon aspects of the standard related to the TPZ and SRZ. However,
despite some minor reservations about the arbitrary nature of some aspects of the formula, there is a general
acceptance of the formula for calculating the TPZ.
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There was initial contention about the formula for the TPZ. Should it be height or diameter based? Both had
been used in Australia and overseas (Green and Young 1995) and if stem based, what multiplier value should be
used? What was the justification of a multiplier of twelve over other possible multipliers and should the same
multiplier apply to trees of different ages and size. Indeed this latter aspect varied from the draft standard, DS
4970, circulated for comment and that which was finally approved. It was a simplification of the calculation that
has been widely supported. There also seems no
rationale for the statement that the TPZ should not
Text Box 3 Definition and calculation of Tree
be less that 2m nor greater than 15m, but the clause
protection Zone (TPZ). (Standards Australia, 2010).
does not seem to attract any significant criticism.
A specified area above and below ground at a given

The structural root zone is a little more contentious.
It is often forgotten that the SRZ needs to be
calculated only when major encroachment of the
TPZ is proposed. However, most arborists consider
it wise to calculate it in all situations as a guide to
decision making. The structural root zone is the
critical area required for tree stability and does not
consider tree health, which will generally require a
much larger area (Text Box 4). The standard
recognizes that many factors affect the actual size of
the structural root zone, including tree age, height,
crown area, soil type, soil moisture and site and
species specific factors. The area of the SRZ
determined using the trunk formula is considered
indicative (a general guide indicating where
structural roots are likely to be located). Thorough
investigation including data collection would show
the actual location of the roots and the edge of the
root plate. It is curious that trunk diameter used for
this calculation is not based on DBH as it would
reduce the number of tree measurements required.

Crown Protection is a specified area above ground
set aside for the protection of the canopy. The
perimeter of crown protection will usually be
located one metre outside the perimeter of any
crown that is to be protected. A number or arborists
commented that they had never used, or had cause
to use, the crown protection so considered the SRZ
to be the only essential protection. There are so few
concerns expressed about crown protection that it
will not be further addressed in this paper.

distance from the trunk set aside for the protection
of a tree’s roots and crown to provide for the
viability and protection of the tree to be retained
The TPZ is the combination of the root area and
crown area requiring protection.
TPZ = (12 x DBH) + any need for crown protection
The radius of the TPZ is calculated by
TPZ = DBH x12,
where DBH is measured 1.4m above ground level

The TPZ should not be less than 2m nor greater than
15m, except where crown protection dictates
__________________________________________
Text Box 4 Definition and calculation of Structural
Root Zone (SRZ). (Standards Australia, 2010)
The area around the base of a tree required for the
tree’s stability in the ground. The woody root growth
and soil cohesion in this area are necessary to hold
the tree upright, so the entire profile (depth) of the
root zone is included in the structural root zone. The
SRZ is nominally circular with the trunk at its centre
and is expressed by its radius in metres. This zone
considers a tree’s structural stability only, not the
root zone required for a tree’s vigour and long-term
viability, which will usually be a much larger area.
Determine SRZ radius from the trunk diameter
(measured immediately above the root buttress)
using the following formula or Figure 1 of the
standard.
Rsrz = Radius of SRZ = (D × 50)0.42 × 0.64,

Where:
Encroachment
D = trunk diameter (metres), measured above the
An area of contention with AS 4970-2009 centres
root
buttress
around the meaning, interpretation and application
NOTE: The SRZ for trees with trunk diameters less than
related to encroachment. However, the standard is
0.15 metres will be 1.5 metres
quite clear on this matter and gives clear guidance
for the application of the terms. So if the definitions
The SRZ formula does not apply to pachycauls
are clear, it must be the interpretation and
This does not apply to trees with asymmetrical
application where the problems are perceived to
root systems
arise. There is nothing magical about the 10% value
that constitutes the point of differentiation between major and minor encroachment. It is not really different
from 9% or 11% in reality but it does provide a threshold at which data to inform decisions must be gathered.
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Minor encroachment (work) or variation (up to 10% of the area) is well covered by the standard. If the proposed
encroachment is less than 10% of the area of the TPZ, and is outside the SRZ, detailed root investigations should
not be required. The area lost to this encroachment should be compensated for elsewhere and be contiguous
with the TPZ. Variations must be made (approved) by the project arborist considering relevant factors, for which
clause 3.3.4 provides an indicative list. The list should not, however, be considered either restrictive or
prescriptive by the project arborist. While there are few criticisms of minor encroachment, it is worth noting
that in the draft standard (DS 4970)…..minor encroachment will generally not require detailed investigation such
as root mapping.
For major encroachment or variation (greater than 10% of the area or into the SRZ), if the proposed
encroachment is greater than 10% of the TPZ area or inside the SRZ, the project arborist must demonstrate that
the tree(s) would remain viable. The area lost to this encroachment should be compensated for elsewhere and
be contiguous with the TPZ. This may require root investigation by non-destructive methods and consideration
of relevant factors (the same as for minor encroachment). The wording was changed from the draft
standard…..the project arborist must demonstrate that the tree(s) would tolerate any resulting impacts. This will
involve thorough root investigation by non-destructive methods and consideration of relevant factors listed. It
must be demonstrated that any variations or encroachment into the Root Protection Zone (including SRZ) would
not affect structural roots and would not adversely affect a tree’s vigour, stability or long-term viability. There is
some angst about what constitutes an acceptable (or unacceptable) level of impact with suggestions that it
would be worthwhile providing guidelines as to what constitutes acceptable and unacceptable encroachment
(Table 2). These suggestions are very much based about managing risk when the SRZ is encroached.
Table 2. Examples of two suggested guidelines for deciding on what constitutes acceptable and unacceptable
encroachment of the Tree Protection Zone.
Encroachment of
TPZ (%)

Suggested Guideline (a)

Suggested Guideline (b)

≤10% in area

proceed with caution and standard tree
protection measures

and outside SRZ-tolerable with simple
explanation

>10% but ≤20%

proceed with a high level of caution by
recommending design changes to reduce
the impact to 10% and/or by modifying
construction methods Ensure that any
construction has arborist supervision

encroachment and possibly some SRZ
encroachment (assessed on a case by
case basis)-tolerable with suitable and
defendable explanation (such as
detailed root mapping)

>20 but ≤30%

only proceed after detailed root
investigation has verified the presence or
absence of roots in the vicinity of the
construction proposal. Significant tree
protection measures under project arborist
supervision

and/or SRZ encroachment-root
investigation and detailed
investigation/explanation

>30%

do not proceed- you are encroaching too
close to the tree, unless alternate design
and construction techniques reduce impact

and/or SRZ encroachment-root
investigation and detailed
investigation/explanation

Arborist appraisal of the Standard
There is general and widespread stakeholder support for the standard. Engineers and planners have embraced
the standard as it provides certainty and a framework for resolving disputes before courts and tribunals. The
general public is also supportive of standards in general. Arborists’ opinions on the standard vary enormously
depending on the arborist, their work and qualifications and the State within which they operate. Some believe
that the standard is the best thing that has happened in arboriculture in recent times, because it has
standardized practice and virtually eliminated disputes over things such as measuring size and tree protection
zones.
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It has changed focus from argument about measurement and qualifications to the protection of the tree. Others,
while generally supportive of the standard as a whole have their particular criticisms and frustrations with some
of the detail of AS 4970-2009. Criticisms, misinterpretation and abuse tend to focus around TPZs and SRZs.

Root System Architecture and AS 4970-2009
A number of arborists and others who work with the standard regularly, made the point that tree root systems
are opportunistic, unpredictable, variable, site specific and unique. The standard takes a simple, indeed
formulaic approach to the TPZ and SRZ, while recognising that it cannot apply to every tree in every situation. A
number of people contrasted the different roots systems of elms (shallow, dense, moderate sized with structural
and absorbing roots to the drip line) compared to eucalypts and plane trees (large structural roots extending for
many metres from the trunk, often with few, if any, smaller roots within the drip line). This was based on their
own experiences and the two field day exposures of root systems at the Waite Arboretum during previous
TREENET field workshops. Many commented that tree roots are never (or rarely) found under paved roads, but
often run parallel to the curb, but others were of the view that this was age and site related and that roots did
grow under roads.
The roots of street trees have often been cut multiple times for past utility service installation, which results in
unpredictable, unusual and asymmetric roots systems. Often the roots are growing along and interfering with
current or past service lines. They often extend far beyond canopy drip lines and the TPZ much to the surprise
of other professions involved in the development process. Proper site inspection and data acquisition will allow
the determination of where the zone of rapid taper (roots larger than 50mm are rare beyond this zone) and the
edge of the root plate occur. The responsiveness of roots must also be considered by the project arborist
because severed large roots can regrow, if cut properly, which can contribute to the successful retention of the
tree.
The differences in root system architecture and the disparity of arborist experience and views of roots growing
under and along roads illustrates the variability and site specific occurrences which the standard has to
encompass (Watson and Himelick 2013). The frustration is that the standard may deal very well with elms under
most circumstances, but its simple application does not necessarily protect common species with different root
structures and architecture. In understanding this frustration, it must be pointed out that if there are data to
support a different distribution or pattern of roots than the standard anticipates, then the TPZ can be varied –
to a limited degree admittedly, but at least it is data dependent.
Some arborists are uncomfortable with the obsessive reliance on assessment in relation to TPZs and SRZs in all
urban situations when other factors, such as available space, pavement and multi-storied buildings may be both
relevant and constraining. There is also a strong belief that the standard fails to be effective when other
professions that are involved in the planning, decision making or building processes do not value trees. This
situation is compounded when the penalties (fines or forfeited bonds) for failing to protect trees are so
insignificant that they do not act as a deterrent to developers or builders. Many local government agencies have
incorporated the standard into their planning schemes, but there is concern in some States that local
government agencies are not incorporating the standard in their policy processes or are using it in a simplistic
and dogmatic fashion that does not involve appropriate arboricultural expertise. Some of these and other issues
are considered in greater detail below.

Encroachment
Currently one of the biggest areas of contention and legal dispute centres around what is an acceptable (or
unacceptable) level of impact. These concerns intersect with issues surrounding encroachment. Theoretically,
the standard allows 100% impact on the TPZ, provided that the project arborist can adequately demonstrate
that the tree will remain viable. The assumption implicit in this approach is that the arborist has data to support
their interpretation and that there would be a great deal of design, engineering, care and thoughtful
implementation and post-construction site management to ensure an appropriate outcome for the tree. This
may happen in rare circumstances, but they will be the exception rather than the rule.
Many municipal planners and arborists are interpreting a major encroachment as unacceptable impact, which
clearly is not the case under the standard.
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However, it may be good for the tree if the situation can be managed to preserve the SRZ, but more often such
encroachment is used to justify tree removal. Some arborists advise that if the SRZ cannot be substantially
preserved, then the tree should be removed. This is not in accord with the standard, and might be seen as an
easy or perhaps safe approach. In other situations damage within the SRZ is seen as being a death warrant for
the tree, and it may well be, but the standard demands that in all situations data is gathered to support the
decisions that are made
On the other hand some arborists are choosing to justify encroachment of 40%, 50%, 60% of a TPZ as a major
encroachment but still acceptable, arguing that the tree will survive the encroachment. This may be a reasonable
approach, but the arborist must be able to justify their decision for that particular tree in that specific situation.
This does open up the potential for disagreement between arborists and legal dispute, but at least it will be
about the arboriculture and biology of the tree. This would seem to be a part of the standard where further
guidance regarding what is an acceptable level of encroachment into a TPZ may be of considerable benefit.
It is not uncommon for architects and landscape architects to ignore protection guidelines if it interferes with
their design process. Municipal arborists can spend many hours, going through plans and drawings and calling
the architects to account, only to see the tree ignored in contract documents or during construction. Other
professions are much more attuned to tree protection if they have had a tree fall over in the past from roots
being severed. While penalties and bonds (Melbourne City Council no date) are increasing as more stakeholders
and the public see trees as community assets, developers and builders would show a greater commitment to
protecting trees if the penalties for breaching the standard were higher. Often the keys to successful tree
protection are the site and project managers and the availability of appropriately trained arborists to inspect the
site and tree at critical stages of construction.

Some suggestions in relation to a review of the Standard
The following are suggestions made in relation to the regular review that is made of all Australian Standards.
Many, but not all, of these are relatively minor and the question raised is whether these changes are worth the
risk involved in opening up the standard to contention and unexpected change when there is such widespread,
general support:

Procedures and process
 Change the title of the standard by replacing protection with retention. This may be worth considering, but
the standard is not just about retaining trees at any cost or in any condition. Protecting trees is also about
maintaining the quality of the specimen. However, the use of retention does explicitly express the intention
of retaining the tree at the end of the processes, and so perhaps the title could be the Protection and
Retention of trees on Development Sites
 Table 1 of AS 4970-2009, is indicative of the processes to be followed in applying the standard and has
general support, but is considered to be cumbersome by some. Some businesses have developed checklists
and pro forma that simplify things on site for the project arborist. Including a checklist (Table 3) in an
appendix to the standard is worthy of further consideration.
 Figure 1 of AS 4970-2009 was the subject of the only substantial amendment to the standard in 2010. Some
who use the standard still find the formula and figure difficult to use and would prefer it to be more user
friendly.
However, given its significance to the standard as a whole, it is difficult to envisage how it can be effectively
altered. Furthermore the majority of users have no problems in applying the formula or using the figure
and consider that the outcomes of application are generally acceptable and practical.
 There can be difficulties in obtaining suitable qualified arborists. The standard requires....AQF level 5,
Diploma in Horticulture (Arboriculture) and/or equivalent experience, the knowledge and skills enabling
that person to perform the tasks required by this standard....In some states it is hard to find suitable
qualified arborists who meet this requirement, and of course, there are some who claim that they have
equivalent experience, knowledge and skills, but have nothing to prove it. It is probably time that this
aspect of the standard was tightened.
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 The use of mulch is an important component of successfully protecting and retaining trees on development
sites (Green and Young 1995). While mulching is mentioned in sections 4.5.3 Ground Protection and 4.6
Maintaining the TPZ, greater emphasis could be placed on appropriate use of mulches prior to, during and
post both construction and development. A general recommendation concerning mulching the area of the
TPZ to a depth of 75-100mm with and reference to Composts, Soil Conditioners and Mulches (AS44542012) could be inserted in section 5. Furthermore the mulching shows that the TPZ is physically part of the
construction site and there is a tree root zone to protect.
Table 3. An example of an arborist checklist for application of AS4970
(Slightly modified from Ryder and Associates).

Project Arborist Checklist
Project:
Project Arborist:
Commencement date:
Item

Completed

Site Preparation

Yes

Initial Induction Meeting
Small infrastructure removed by hand
Pruning for clearance completed by qualified arborist to AS4373-2007
Tree Protection Fencing, mulch and signage installed to specification
Building materials storage area identified and marked on plans
Site excavation within TPZs completed under supervision of project arborist
Construction
Initial Induction Meeting
Irrigation installed as per specification
Project arborist to supervise fencing, any specialised foundation excavation and
Tree Protection Fencing realignment
Inspections completed every 4-6 weeks
Meeting 1
Meeting 2
Meeting 3
Meeting 4
Landscape Construction
Initial Induction Meeting
Tree Protection fencing to be removed
Final Certification
Final inspection
Final certification report
All Works completed
Signed
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NO

Date

Root system management
 AS 4970-2009 specifies that the TPZ of palms and other monocots, cycads and tree ferns (pachycauls)
should not be less than 1 m outside the crown edge projection. There have been some concerns that for
pachycauls with small crowns this may not protect structural roots.
Given the landscape importance of palms in some parts of Australia, it would probably be wise to deal with
the lack of a SRZ for monocots. While they do not conform to the definition of trees, and do not technically
have a SRZ, in the real world pachycauls are dealt with as trees, so perhaps some guidance in relation to
the size of a SRZ for palms should be provided. The simplest approach would be to remove the note
excluding pachycauls from the application of the RSRZ formula and Figure 1 of the standard. This would
provide protection to the important supporting root mass of palms.


Given the concerns about root systems and unpredictable root distributions in heavily built up and paved
areas, it may be worth considering a statement for inclusion in section 3.3 or as an addendum to Appendix
D as follows:…..Trees planted in highly urbanised areas including streets tend to have highly atypical,
asymmetric root systems due to the presence of hard landscape components, utilities and long-term soil
and land form manipulation. In such places, the use of the standard TPZ formula may not be appropriate
and so a suitable TPZ should be determined based on investigations that accurately determine the location
of tree roots. This may result in larger, smaller or irregular shaped TPZs.

 The standard anticipates situations where root systems are not typical (circular) in the calculation of the
SRZ. In the notes to Figure 1 of the standard, it states.... This (presumably the formula and graph) does not
apply to trees with asymmetrical root systems; the implication being that in such circumstances the project
arborist must/should determine the SRZ using site specific data.
 Some arborists have pointed out that for a newly planted 45L tree a TPZ of nearly 13m2, based on the
minimum 2m radius specified by the standard is too large and in inner suburban streets is unnecessary and
often restrictive. However, in section 1.1 it is made clear that the standard does not apply to the
establishment of new trees. Using data that confirms when trees are established (Leers et al. 2018) could
be used to codify criteria for establishment and the appropriate application of AS 4970-2009. What the
minimum TPZ does provide is protection of a newly planted or young tree from compaction and damage
during development.
 One of the most common difficulties encountered with using the standard, is the variability of tree root
systems. Species differences in root systems are well known and documented – the differences in the
architecture, structure and distribution of elm, plane and eucalypt root systems, for example, are obvious.
There are also intra-specific differences and site specific differences that affect root systems and structures.
Roots are notoriously opportunistic and so the need to establish where roots are growing by the collection
of data is fundamental to the proper use of the standard.
 The lack of tree roots below paved road surfaces is so common that it might be worth including something
that deals with the situation in AS 4970-2009, such as:....where the project arborist has determined from
on site data collection that there are no roots under a paved road surface, the areas of the TPZ and SRZ will
be compensated, but the variation deemed to be minor.

Encroachment
 In relation to encroachment, AS 4970-2009 requires that the area lost to encroachment should be
compensated for elsewhere and be contiguous with the TPZ. In some situations where data collected by
the project arborist indicate that significant roots are located at a distance from the trunk, a noncontiguous area that compensates could be in the interests of retaining the tree. Such an approach may be
beneficial in heavily urbanized areas, including city streets.
 Some arborists are using an encroachment of greater than 30% of the SRZ as guideline for recommending
removal. They believe that such a level of encroachment carries with it added risk of tree death or failure,
and that on new housing development sites new owners might find it difficult sleeping and living under
affected trees.
The 19th National Street Tree Symposium 2018
33

In these situations a request for guidelines in terms of acceptable SRZ encroachment is often made
(Table2), but this is not consistent with the requirements for data based decision making in AS 4970-2009.
When encroachment is at a high level, alternative design and construction techniques, such as screw piles,
raised decking and pier and beam structures may preserve functioning structural roots. High and medium
density housing development inevitably leads to tree loss and lower canopy density. This is the realm of
planners that neither arborists nor AS 4970-2009 can change.
 The use of boring equipment that allows the laying of utility services under trees is now cost-effective in
many situations and modern equipment is far more sophisticated and manoeuvrable than its predecessors.
The standard makes it clear that the TPZ (which incorporates both crown protection and SRZ) extends
above and below ground, but does not do so explicitly for the SRZ. Perhaps it should. Some arborists and
councils have developed guidelines as to how close boring equipment can approach a tree (Table 4), but
each situation has to be evaluated as the boring is done. Many arborists were of the view that boring a
200mm hole at a regulated depth of 600mm, as required for some electrical services, would have a minimal
impact on the tree, but that guidelines and data acquisition were still worthwhile.
 The standard could also benefit from the insertions of a section entitled Boring as follows: . . . Installation
of underground services below trees are to are to be bored, with the entry and exit pits positioned outside
the designated TPZ of each tree, unless the project arborist has data on root distribution and has been
determined that access within the TPZ will not significantly affect the tree (Melbourne City Council, no
date). The depth of boring (measured to the top of the pipe (TOP) or the top of the bore hole, whichever is
the deeper will be as specified in (Table 4). Such an approach would be dependent on soil type and the
presence and depth of rock.
Table 4. Guidelines for using boring equipment under trees on development sites or under street trees
(TOP = top of pipe in its final position. Modified from Melbourne City Council, no date).
Trunk diameter

Minimum Depth to TOP

Absolute depth limit size

All trees regardless of size

750mm

Variable depth limit

<100cm

800mm

100-150cm

950mm

>150cm

1100mm

All trees regardless of size

500mm

Trees planted <2 years

Local Government and AS 4970-2009
 Local government agencies have demonstrated a mixed approach to tree protection (Victorian Law Reform
Commission 2017) and to the application of AS 4970-2009. Some have whole-heartedly adopted it within
their development frameworks and some have worked to strengthen it and broaden its scope. For example,
the City of Melbourne applies the standard to trees with a DBH of 100mm (often young trees), provides a
list of what is not permitted within the TPZ and guidance for boring (Melbourne City Council, no date), all
of which are within the framework of AS 4970-2009. It is also important that requirements made in
conjunction with the standard do not become so onerous as to be unachievable in the real world and are
ignored.
 On the other hand some councils, such as the City of Whittlesea, have rejected the standard in favour of
their own tree protection guidelines..... Council’s tree protection zone guideline shall supersede AS4970 –
2009 and/or any other tree protection zone standard/calculation. In this regard, Council’s guideline
considers both the ongoing health of the tree and has been developed to protect people, infrastructure
and property (i.e. the shape considers the impact of falling limbs and delineates a pedestrian exclusion
zone) whereas AS4970 – 2009 only considers the impact of works on the on-going health of the tree. Tree
protection zones are defined by a circle, whose centre point is the centre point of the tree at ground level
and whose radius is equal to half the height of the tree or half the crown width (whichever is the greatest)
plus the tree canopy plus one metre. Tree protection zones shall be determined by a consulting arborist
and pegged on site by a licensed surveyor. City of Whittlesea (2014).....
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It is of interest that this guideline does not allow the flexibility in relation to encroachment that AS4970 –
2009 permits, which could lead to more tree removals.
There may be an implied criticism of AS4970 – 2009 in this guideline, but the real test of this approach is
whether it is accepted in a court of law when things have gone wrong. Under such circumstances, the local
government’s policies and process would almost certainly come under close and critical comparison with
AS 4970-2009 in court. Only time and case law will provide answers, but courts generally uphold the use of
standards.
 Across Australia, many local governments have no consistent tree protection policies or procedures dealing
with each tree and development on a case-by-case basis. A common approach is to apply AS 4970-2009
when there is an element of future risk. Council officers apply the standard to “cover your back (CYB)”
when things might go wrong and so follow the standard’s protocols. Others use the SRZ as a basis for
making decision about tree removals, especially if the SRZ is encroached. Sadly a number have a de facto
rule that if there is encroachment of the SRZ then a tree is removed, which is not consistent with the proper
application of the standard.
 The general acceptance of AS 4970-2009 in many parts of Australia suggests that it would be wise for all
arborists to use it. It provides a framework and benchmark for managing trees that is defensible in courts
for situations where things have subsequently gone wrong with a tree after development of the site has
concluded. The very existence of AS 4970-2009 means that other approaches to protecting, or not
protecting, trees on development sites will be judged against it. If these systems are found wanting, then
arborists could find themselves exposed in courts. The obvious question that could arise would be, “Why
wasn’t AS 4970-2009 used during the site development process?” It is hard to find a defensible answer.

Conclusion
One of the great things about AS 4970-2009 is that it provides a process for all trees on development sites to be
assessed in the same way. It has eliminated debate about measurement and allowed arborists to focus on the
arboriculture of the tree on site. The standard is also about asset and risk management. It sees trees as assets
worth managing and protecting and is consistent with the funding arrangements for local government agencies,
which demand proper risk and asset management systems. The only major area of contention with the standard
relates to what constitutes acceptable and unacceptable encroachment of the TPZ, which seems likely to remain
an issue until research and improved and/or new technologies allow a better understanding of the root systems
of urban trees.
To be effective all those working on a development site, not just the project arborists, have to value the trees
on site and the standard must be properly incorporated into the policies and procedures of those authorities
responsible for development sites. Any standard can only be as good as the professionals who apply it and AS
4970-2009 demands a high level of competence from project arborists, which is not always available. The
standard is not a specification, but a process that is evidence-based and which has as its goals the protection of
trees on development sites and the persistence of trees that have good form and health at the end of the
process.
In AS 4970-2009, arborists have a standard which recognises the value of trees, offers flexibility and utilises their
professional expertise. The standard is well-understood by architects, engineers and planners. So many agencies
and stakeholders are using the standard that those who do not make use of it, do so at their peril. The time for
debate and nit picking has passed as the application of the standard is in the best interests of all involved in the
protection of trees on development sites, and especially the trees. It is about securing good trees for future
generations.
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Abstract
The urban forest is commonly defined as the sum of all the trees in our city streets, parks, private gardens, and
public reserves. It is also typically represented as the percentage of tree canopy covering a metropolitan or local
government area. We justifiably think of urban trees making an urban forest and seek to capture its character
with quantitative measurements. In a few cases, however, research alerts us to the qualitative character of
urban forests and suggests they might be apprehended in a more malleable way. This paper pursues this
possibility by exploring the development of urban forestry in Australia since the 1970s. It specifically focuses on
qualitative change and maps the emergence of three urban forest ‘projects’ called the forest in a city, the city
forest, and the city in a forest. The paper concludes by reflecting on this finding and considering its consequences
for how we apprehend the urban forest.

Introduction
“How many trees make a forest? We think of trees making a forest, but in 19th-century Australia it was grass
that made a forest. Although there was some variation in the word’s use, ‘forest’ generally described a woodland
area fit to graze. It was a term invested with the pastoral vision…it was an open landscape with large trees, little
undergrowth and abundant grass” (Griffiths, 2002, p. 379).
Local governments in Australia’s major cities and regional centres are increasingly embracing the practice of
urban forestry in their arboricultural policies and planning strategies. Rather than treating trees as unrelated
individuals, urban forestry supports a holistic style of arboriculture where local governments seek to manage
the city’s trees as an integrated urban forest. This concept of an urban forest is commonly defined as all of the
trees in a locality’s streets, parks, private gardens, and public reserves (Miller et al., 2015). The “sum of its parts”
is a shorthand description of the urban forest (City of Sydney, 2013, p. 4) and it is typically represented as the
percentage of tree canopy covering a metropolitan or local government area (Jacobs et al., 2014).
We primarily think of urban trees making an urban forest and seek to capture its character with quantitative
measurements. History, however, alerts us to the qualitative character of urban forests and suggests they are
not wholly defined by the presence of urban trees. Australian forests were once defined by their grass cover and
their form and function has shifted over time with changes to our political, economic, and cultural conditions
(Dargavel, 1994; Griffiths, 2002). Europe’s tradition of town forestry has similarly managed peri-urban
woodlands defined by diverse historical meanings and functions (Konijnendijk, 2008). Most recently, urban
foresters have been implicated in the transformation of urban trees from instruments of beautification to assets
that provide ecosystem services (Davison & Kirkpatrick, 2014).
These changes point to the possibility of finding multiple ways of defining and making the urban forest over
time. This paper pursues this possibility by examining the development of urban forestry in Australia. Beginning
in the 1970s, the paper describes some of the key problems, actors, and events that have shaped the purpose
and practice of urban forestry. It specifically focuses on qualitative change and maps the emergence of three
urban forest ‘projects’ called the forest in a city, the city forest, and the city in a forest. These three projects or
styles of urban forestry have different, but overlapping ways of defining and materialising the form and function
of the urban forest. The paper concludes by reflecting on this finding and considering its consequences for how
we apprehend the urban forest.

The Urban Forest in Australia
The discipline of urban forestry emerged from the arboricultural crisis created by Dutch elm disease. Through
the mid-twentieth century, Dutch elm disease decimated tree populations in the eastern towns and cities of
Canada and the United States (Dean, 2009).
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Chemical treatments were having limited success and the University of Toronto created a research laboratory
to explore alternative solutions. Spearheaded by Erik Jorgenson, a professor of forest pathology, the laboratory
extended forestry principles and practices to urban tree management (Dean, 2009). Urban forestry was a term
coined to convey the laboratory’s concern with tree and forest management at municipal and city-wide scales
(Jorgensen, 1986). The term quickly travelled to Australia where the concept of an urban forest has developed
in the context of our social, economic, and environmental problems and conditions.

The Forest in a City
Urban forestry first came to Australia in the 1970s. This was a period of significant change in Australian cities.
The city and the forest were still commonly seen as mutually exclusive spaces (Banks & Sheperd, 1977), but
people were fighting to protect urban bushland and large numbers of native trees were being planted in our city
streets and gardens (Burgmann & Burgmann, 1988; Timms, 2006). There was a revaluing of Australia’s
environment at a time when increasing rates of urbanisation and consumption were enhancing the demand for
forest access, products, and services (French, 1975). This situation led forestry researchers and practitioners to
argue for the creation and conservation of multi-functional woodlands on the urban fringe (Banks & Sheperd,
1977; Ovington & Hamilton, 1969). One of them, John French, took this proposal even further by arguing for the
adoption of urban forestry in Australia.
Inspired by emerging work from Erik Jorgensen, French (1977) suggested urban forestry could reduce the
pressure on Australian forests and help address our urban planning challenges into the future. He believed it
was possible to create multi-functional urban forests that served aesthetic, recreational, economic, and
ecological purposes (French, 1975, 1977). These urban forests would be composed of professionally cultivated
trees in areas ranging in size from 0.2-800ha (French, 1975). Larger urban forests could be created on city fringes
and additional trees and smaller woodlands planted in densely populated areas. Native trees could also be
cultivated for timber along nature strips, transport networks, and in recreational areas likes parks and golf
courses (French, 1975, 1977).
French (1975, 1977) suggested urban forests would be primarily created for their aesthetic and recreational
benefits, but could also be managed for wildlife habitat and to produce harvestable food and wood products. In
practice, the results were more modest and reflected the revaluing of Australia’s environment and increasing
enthusiasm for planting native species in the city. Early forays into urban forestry aimed to create what urban
foresters were calling BOBITS—bits of bush in the suburbs—that looked like simplified versions of Australia’s
native forests (Baird, 1986).
Currently the major aim of urban forestry in Victoria is the development of simple stands of trees and understorey
that resemble natural forests and cover areas greater than say a typical house block (about one-tenth of a
hectare)…Often we are trying to recreate a simple type of stand—something that looks like the bush. Say two or
three tall eucalypts, a few shorter tree species such as wattles, sheoaks, paperbarks and teatrees and perhaps
some ground plants like grevillea, hopbush, bursaria and tree violet. Plant them all fairly thickly so that in due
course they will suppress the grass, reduce the need to mow and look, well, ecological (Baird, 1986, pp. 10-11).
There was a similar approach in Sydney (Duggin & Bartlett, 1976; French, 1983), but urban forestry flourished in
Victoria as a policy response to the unemployment and urban decline created by the de-industrialisation of
western economies. During the 1980s, the planning and construction of Victoria’s urban forests was
concentrated in Melbourne’s western suburbs (Figure 1). A government review concluded that enhancing the
landscape and increasing space for recreation were key to the area’s renewal (Gribbin, 1986). A job creation
scheme, the West Parks Program, was initiated to plan and construct urban forests in the western suburbs. This
would provide work for the unemployed, while ameliorating the social and environmental conditions that were
producing policy problems in these areas (Anon, 1984; Gribbin, 1986).
These urban forests, in other words, were not just bits of bush in the suburbs. They were political and moral
technologies that manifested old ideas about nature’s remedial effects on working class people. Early advocates
of public parks believed they would improve the health and moral well-being of the city’s “humbler classes”
(Forrest & Konijnendijk, 2005, p. 33). City Beautiful and Garden City planning movements also presented urban
trees and green spaces as a way of achieving more productive societies (Freestone, 2001).
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The concentration of urban forests in Melbourne’s de-industrialising western suburbs suggests they manifested
similar ideas. Urban forests were used to beautify the landscape, create space for recreation, and make work
for the unemployed. Their function was to change individual behaviour as one response to the local effects of a
structural change in the global economy.

Figure 1. Map showing the location of urban forests in Melbourne that were completed, under construction,
or being investigated by 1985. Source: Gribbin (1986).
Creating urban forests as a local response to global problems continued in the 1990s. Australia’s federal
government took an interest in urban forestry as part of their wider response to climate change and sustainable
development. The Brundtland Report (WCED, 1987) put the global environment onto the political agenda and
the federal government turned to tree planting in pursuit of an ecologically sustainable future (Hawke, 1989).
The Prime Minister announced a plan to plant one billion trees across Australia and develop a national strategy
to reduce greenhouse gas emissions (Hawke, 1989). This strategy was called Greenhouse 21C and it included a
range of actions to reduce emissions from Australia’s major cities. One of them was to construct urban forests
in a $7.5million expansion to the one billion tree program (DEST, 1995).
These urban forests would enhance amenity, water quality, and help conserve biodiversity (Stevens, 1996). Their
primary purpose, however, was to sequester greenhouse gases and so they were ostensibly different to the
BOBITS created in Victoria a decade before. The federal government program would create carbon sinks by
planting trees along waterways, industrial areas, parklands and parking lots (Stevens, 1996). They were not
formally creating the bits of bush that were simplified versions of our native forests. They were planting a copse
of native trees that more closely resembled French’s (1975) call to plant harvestable trees along nature strips
and transport networks. Rather than producing timber, though, these urban forests were a political technology.
They were created to address the global problem of climate change in pursuit of an ecologically sustainable
future for Australia and the world.
Conceiving and constructing urban forests as a solution to the problems created by our capitalist mode of
organisation is what unites these two iterations of urban forestry.
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While there were some differences in form and primary purpose, these urban forests also shared a spatial
consistency in that they were made and managed as individual areas of forest within the city. They were a forest
in a city—the name we can give to this particular urban forest project or style of urban forestry that was first
proposed in the 1970s.
This project was first championed by a forester and eventually taken up by state and federal governments.
It was inspired by emerging ideas in North America, it reflected changing environmental values, and gained
impetus as a solution to the problems associated with urbanisation, increasing consumption, economic deindustrialisation, and global environmental change.

The City Forest
The city in a forest is a style of urban forestry that matured in the 1980s and 1990s. As it did, another way of
making the urban forest was becoming visible with developments to urban forestry in North America. Formal
definitions of the urban forest were emerging there that reflected a more holistic and comprehensive approach
to urban tree management. Jorgensen (1986) defined the urban forest as all of the trees and wooded spaces in
the area utilised by an urban population. He identified a “horticultural habitat” of individual trees, a “forest
habitat” of large woodlands, and saw both components as part of a unified urban forest (Jorgensen, 1986, p.
187).This line of thinking shifted the concept of an urban forest from a forest in the city towards a forest
encompassing an entire urban area. This shift was identified in Australia from the late 1980s (Gray, 1988) and
gradually gained impetus as municipal arboriculture embraced the concept and presented urban forestry as a
new professional paradigm.
Foresters like John French were the first advocates for urban forestry in Australia. However, there was a broader
lack of involvement from the forestry profession and arborists, planners, and other land managers were taking
charge of the discipline (Gray, 1988). Lyndal Plant, for example, was trained in forestry and working in municipal
arboriculture with Brisbane City Council. She was an early advocate for urban forestry in local government and
used the ‘urban forest’ to describe all of the vegetation in her municipal area.
The urban forest within the city boundaries is composed of a unique combination of natural and purposely
planted vegetation. Fringes and fragments of natural vegetation remain on the hillsides, gullies and along
watercourses. The purposely planted ‘forest’ of native and exotic amenity trees occupies the backyards, streets
and parks among the developed low lands of the city (Plant, 1996, p. 6).
Following Jorgensen (1986), Lyndal Plant defined Brisbane’s urban forest as a collective body of vegetation with
horticultural and natural forest components. She also emphasised its multi-functionality and pointed to a wider
range of benefits beyond recreation and carbon sequestration. Plant (1996) suggested the urban forest had
economic benefits and enhanced urban liveability by providing shade and cooling, reducing air pollution,
conserving water, providing animal habitat, adding colour and character to the city, improving property values,
and attracting visitors and business.
Plant (1996) felt the future of Australia’s urban forests depended on increasing the community’s awareness of
these benefits, but the urban forest she described was initially consolidated through the efforts to convince
other practitioners and policy-makers of urban forestry’s merits. At a series of national conferences,
arboricultural researchers and practitioners like Phil Hewett and Gregory Moore called for a new professional
paradigm. The urban forest was emerging as a descriptive term in what Hewett (2002, 2005, 2007) felt was a
dysfunctional, reactive, and inefficient management regime. The perilous condition of urban tree canopies was
highlighted alongside the processes posing serious threats to their future (Hewett, 2002; Moore, 2000). Hewett
(2002, 2009) argued local governments were not equipped to deal with this problem because they conceived of
trees as unrelated individuals that only existed as a cost and risk centre (Hewett, 2002, 2009). There was little
consideration of cumulative impacts and local governments costed the planting and maintenance of trees
without doing the same for their benefits and services (Hewett, 2002; Moore, 2000).
Like urban foresters in North America (McPherson et al., 1994), Australian arborists were responding to this
problem by experimenting with software and formulas that financially quantified the services provided by trees
from the late 1990s (Hewett, 2002; Killicoat et al., 2002).
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Developments in remote sensing technologies, geographical information systems, and software packages like iTree were making this process easier and more accessible (Davison & Kirkpatrick, 2014). Practitioners were able
to map, measure, and communicate important features of the urban forest like canopy density and financial
cost-benefits. This supported the continuing metrification of the urban forest. Policy documents partly defined
the urban forest as a measurement of tree canopy cover and presented it as a form of infrastructure that
delivered quantifiable services and benefits to the city (City of Newcastle, 2007a; NSW LGA, 2003).
This way of conceptualising the urban forest had more expansive dimensions and numerical qualities than the
urban forestry practiced by state and federal governments in the 1980s and 1990s. Within the sphere of
municipal arboriculture, another style of urban forestry had emerged that we can call the city forest. The city
forest was a more holistic project in that the BOBITs built in places like Melbourne’s west became individual
parts of a wider urban forest that included all of the trees in a municipal or metropolitan area. New technologies
supported metrification and the urban forest came to be represented by quantified measurements of canopy
cover and financial cost-benefits. The city forest is a multi-functional project, it can be directed towards a range
of problems, but its primary purpose was to reform municipal arboriculture and help address the perilous
position of urban tree canopies. It was a style of urban forestry that aimed to secure a more sustainable future
for the urban forest. It reflected disciplinary developments in North America, gained impetus from technological
advancements, and responded to the professional and material problems facing Australian arboriculture at the
end of the 20th century. It also formally entered local government policy and became part of the conditions that
might be giving rise to another urban forest project.

City in a Forest
The city forest was an urban forest project that emerged at an opportune time. Arborists recognised sustainable
development goals were an opportunity to promote the value of urban trees to local governments (Johnson,
2003). They also suggested it was a critical time to institutionalise urban forestry because local governments
were rethinking how they planned and managed the city to meet the challenges of the 21st century (Hewett,
2002, 2005). Urban forestry would contribute to this rethinking process by offering a metabolic vision of the city
that increasingly informed the discipline’s practice. This vision would complement an entrepreneurial mode of
governance and help create the conditions for another urban forest project to enter the horizon of thought and
practice.
The development of urban forestry in the 1990s was supported by landmark studies measuring the influence
urban trees have on the flows of water, energy, and pollutants through a city (McPherson et al., 1994). Urban
foresters embraced a model of ecosystem management and presented the urban forest as a way of controlling
the city’s metabolic flows (Rowntree, 1998; Rowntree et al., 1994). Australian arborists were alert to these
developments and discussed new evidence of the moderating influence trees have on a city’s chemical,
hydrological, and social conditions (Hewett, 2002, 2007). This metabolic vision of the city was written into the
urban forest policies developed for organisations like the NSW Local Government Association (2003) and the
City of Newcastle (2007a, 2007b). In these cases, the services provided by urban forests are described as
essential for sustaining human life in an urban ecosystem where dynamic and complex interactions occur
between humans, natural processes, the built environment, and other living organisms. The urban forest is
presented as a primary element in this wider urban ecosystem. Its moderating influence on the way a city works
and feels has meant local governments now see the urban forest as having an “important role to play in achieving
a healthy, liveable, and sustainable city” (City of Newcastle, 2007a, p. 3).
The orientation of urban forestry towards health, liveability, and sustainability points to the fixing of an extended
set of functions for the urban forest. While the city forest sought to reform municipal arboriculture, the urban
forest is quickly becoming a technology governments can use to condition the city and its population at
increasingly macro and micro scales. The City of Melbourne (2012), for example, foregrounds the multiple
contributions trees make to people’s physical health and emotional well-being. It also suggests the urban forest
will encourage active and satisfying lifestyles, greater community cohesion, and help create a shared sense of
identity. This goes well beyond job creation or carbon sequestration to intervene in the atmospheres, identities,
and interpersonal relations that are intimate features of people’s everyday life. It turns the urban forest into a
political technology for shaping populations at very fine scales while it is also directed at the macro level of the
city as a whole.
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As they have overseas (Heynen & Perkins, 2005), Australia’s local governments are enrolling the urban forest
into competitive place-making processes. They situate the urban forest in wider strategies for giving their city a
clean, green, and marketable image that will help them compete against other cities for flows of people and
capital (Sweeney, 2009). In Brisbane, for example, creating a distinctly sub-tropical looking landscape is part of
a plan to become Australia’s “new world city” (Brisbane City Council, 2013, p. 1). Melbourne, by contrast, is
seeking to create a “city within the forest rather than a forest within a city” (City of Melbourne, 2012, p. 5).
This vision speaks to the broader process in which the dimensions and qualities that define the urban forest
seem to be shifting again. Emerging from the rise of the city forest in local government policy, another urban
forest project is taking shape that we can call the city in a forest. This project would bring urban forestry full
circle in Australia by reversing the relationship between the city and the forest it began with. Although it is yet
to be fully realised, the vision of an ecologically resituated city in a forest is supported by the metabolic thinking
and entrepreneurial governance shaping urban forest policy. The urban forest is increasingly framed as a critical
tool for moderating and controlling the biogeochemical flows through a metropolitan ecosystem. It is also being
invested with additional functions as part of the shift from managerial to entrepreneurial modes of urban
governance (Harvey, 1989). This shift has intensified inter-urban competition and governments focus on creating
the right climate for capital by making cities seem innovative, global, healthy, liveable, and sustainable (Harvey,
1989; Jonas & While, 2007). In this context, the city in a forest project frames the urban forest as a technology
for achieving competitive advantage in the service of capital accumulation. While the city forest is primarily a
solution to the problems with urban canopy cover, the city in a forest invests the urban forest with responsibility
for building a city’s brand and helping to lure “highly mobile and flexible production, financial, and consumption
flows into its space” (Harvey, 1989, p. 11).

Conclusion
The development of urban forestry in Australia has been shaped by an evolving set of actors, events, and
problems to which the urban forest has been offered as a solution. It was first championed by a forester looking
to reduce growing demand for forest access, products, and services. It was enlisted by state and federal
governments to address the negative effects and externalities of our global economic system. It entered the
sphere of municipal arboriculture and was promoted as a new professional paradigm needed to help address
the perilous condition of urban trees. It is now increasingly part of local government policy where it is becoming
enrolled into entrepreneurial modes of urban governance.
From this partial history the paper has discerned three urban forest projects called the forest in a city, the city
forest, and a nascent city in a forest. Each of these projects is marked by a qualitatively different way of
conceiving and creating the spatial form and function of an urban forest. These qualitative changes point to the
ongoing production of the urban forest as different actors, events, and problems coalesce in particular contexts.
It also suggests we can apprehend the urban forest in a more dynamic light. Rather than just the sum of its trees,
the urban forest can be viewed as a mobile, mutable, and even multiple phenomenon.
Different urban forest projects can be contemporaneous, overlapping, and even mutually supporting. The
nascent city in a forest project can be seen in the City of Melbourne (2012) and City of Sydney’s (2013) urban
forest policies, but these documents simultaneously represent a sophisticated response to the threats facing
urban trees in the 21st century. In this case, the city forest and the city in the forest can be concurrent styles of
urban forestry emerging from the same organisation. The urban forest is multiple, rather than singular, and this
multiplicity can be a catalyst for conflict or coalition building with other actors that have a stake in the future of
Australia’s urban forests.
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WHERE SHOULD ALL THE TREES GO?
Marco Amati
RMIT

Abstract
Trees play an essential role in the urban environment but how can the benefits they deliver be better
integrated into the planning process? This talk will report on the results of the study "Where should all the
trees go?" funded by Hort Innovation.
In the study we aimed to benchmark progress on the amounts of green spaces in urban Australia. We then
took the amounts of green space in different local authorities and examined how these correlate with
hotspots and areas of socio-economic disadvantage. The presentation will detail the findings and describe
how these numbers can prioritise which local governments should be urgently greening.

Introduction
Tree planting has been part of Australian local government activity since the early part of the twentieth
century. It has remained a part of the maintenance activity of roads and infrastructure crews, tasked with
planting and adding to a pleasant green suburban environment (Figure 1). Local and city governments have
planted large stands of trees at different stages as suburbs grew. In Canberra for example, this rush of planting
began in the 1920s and 1930s (Banks and Brack, 2003). For suburbs in Australia’s larger cities, such as
Melbourne planting would have occurred as early village settlements became part of the post-War suburban
expansion (Koutsivos, 2016, Figure 2).

Figure 1: Brighton City Council Workers Maintaining a Nature Strip, 1960s
(Brighton City Council, 1960 in Koutsivos, 2016)
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Decade
Figure 2: Number of Trees Planted Per Decade in Brighton/Bayside City Council (Koutsivos, 2016)
Yet, despite decades of investment in greening it is only in the last twenty years that Australian governments
at different levels have started to realise the value of greening in general and tree canopies in particular.
Notable milestones have included early calculations of the value of canopies using the DISMUT model in the
early 2000s (Brack, 2016). They include the adaptation of the i-Tree suite of tools to Australian conditions and
the first benchmark project to establish the quantity of green spaces in metropolitan LGAs (Jacobs et al. 2014).
In this, Australian Local Government Authorities (LGAs), State and Federal governments are following
greening trends internationally. Urban greening was a priority for Singapore’s Prime Minister Lee Kuan Yew
even in the 1970s when urban development threatened to hamper economic prosperity. Initially started
as a plan to bring rain and mitigate the effects of a drought, the plan later morphed into a complete
physical, social and cultural makeover (Auger, 2013). More recently, the greening programs of large US
cities such as Los Angeles and New York have gained attention and captured the public’s imagination
(McPherson et al. 2011). In the US, the signing of the ‘Farm Bill’ 2014 marked a watershed for urban
forestry as it instructed the Forestry Inventory and Analysis program of the US Department of
Agriculture to “implement an annualized inventory of trees in urban settings, including the status and
trends of trees and forests, and assessments
of
their
ecosystem
services,
values,
health,
and
risk
to pests and diseases” (Majewsky, 2015). For Australia the closest equivalent
would be the Department of Infrastructure, Regional Development and Cities’ National Cities
1
Performance Framework (2017) which includes ‘Dwellings with access to greenspace’ as a key
performance indicator for 21 cities. As proof thatgreening benefits are widely recognized, greening such
as the Highline in New York, is integral to the high profile revival of urban areas. It is of value to the point
that it is starting to be seen as a problem, contributing to ‘green gentrification’ (Anguelovski et al. 2018).
Interest in measuring and monitoring green cover is likely to increase given common aims among different
levels of government in Australia to achieve more eq uitable cities, adapt to climate change and improve
liveablity. How are local governments performing in their greening work and what themes exist that enable
or impede the roll out of further greening efforts?
The following describes the results of a 2017 study on 139 metropolitan LGAs to understand whether their
greening efforts are increasing or decreasing the amount of urban greenery (Amati et al. 2017). The study
also pointed out the amount of heat present in the LGA areas and examined the links between socioeconomic resilience and greening. Prior to publication, the results of the study were sent to individual LGAs.

1

https://smart-cities.dashboard.gov.au/all-cities/overview
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These LGAs were invited to respond over the course of several months. The comments of the LGAs have been
analysed by 2020 Vision to highlight LGAs’ overall concerns about greening. These are presented below.

How are Australian LGAs performing in urban greening nationally?
An i-Tree method was used to identify changes in canopy cover and other land uses. This method was
successfully used by Jacobs et al (2014) and its limitations are well understood (Parmehr, et al. 2016,
Kaspar et al. 2017). The method relies on satellite or aerial imagery and an operator’s identification of land
cover associated with a set of random points generated within fixed boundaries. This enables the users to
identify the percentage of land cover categories within an area. In this case we used the fee for service
provider Nearmap with coverage over all of the 139 LGAs.
In addition, we calculated land surface temperature from Landsat satellite data (Devereux and Caccetta,
2017). From this we were able to calculate the size and location of heat islands in our selected areas. Our
identification of a heat island relied on:
Calculating the heat that is generated from urbanization compared to the heat that would have
present if the land use had been native bushland.

been

Of the heat identified in 1. which areas are significantly higher compared to other heat islands in the city?
Because the extremes of temperature vary by city (e.g. some tropical cities have little variability) the heat
islands were calculated for each city by identifying areas of heat with two standard deviations above the
mean.
Finally the health and socio-economic data in the LGA was calculated using census data. This was combined
with the heat and the loss of canopy cover to define an index of vulnerability.

Figure 3: National Change in Urban Forest and Shrub canopy cover 2008-13 to 2016

Figure 3 displays the loss of tree canopy cover and shrub canopy over the period. While the loss is greater
than the overall gain it is important to note that for many LGAs the loss of canopy is substituted by a gain in
shrub (or vice versa). This is because there are two types of LGAs that were used in the study (Table 1). One
type is urban and in control of an urban forest estate that comprises street and park trees, albeit with
significant exogenous forces that can reduce greening such as lot subdivision that falls outside of the
planning system. In these LGAs we would expect that the agency and control of the LGAs to be a dominant
factor in the increase or decrease of greening. Other LGAs are peri-urban or suburban but with large areas
of National Park or other state lands that they have little control over. Some LGAs, such as City of Greater
Bendigo include both. For these LGAs greening relies on embracing a broader suite of measures that
includes coordinating with State agencies and landowners of large properties.
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Table 1: A simple binary description of Local Governments and their ability to control urban greening
Urban local governments

Peri-urban / State Land

E.g. City of Port Philip (Vic), City of Marion (SA)

E.g. Pittwater (NSW)/Northern Beaches (NSW),
Vincent (WA)

Techniques to increase or maintain urban
greening: Planting programs; strategic planning;
control of removal of trees on private land;
subdivision control

Techniques to increase or maintain urban
greening: Largely reliant on the actions of other
agencies, communication and effective
coordination with other agencies and large
landowners.

Exogenous factors that lead to a change in
greening: Subdivision; removal of trees by
homeowners; vandalism of street trees;
senescence after the post-War planting boom;
legislation outside of the jurisdiction of the LGA
(e.g. bushfire clearance legislation)

Exogenous factors that lead to a change in
greening: Natural forces that act on the urban
forest, as a forest: droughts, bushfire, senescence.

These large areas operate like natural forested areas undergoing natural cycles of dieback and regenerative
growth. The number of LGAs in urban Australia that are reliant on natural forestry effects call into question
the wisdom of tieing LGAs to a benchmark of performance. Nonetheless the challenge is significant as the
data also reveal that 2.6% of total greenery was lost during this period (Figure 4)

Figure 4: Total loss of greenery 2008-13 to 2016.
Looking through the LGAs that have lost green cover there appears to be no consistent trend for where
these losses are coming from. For example, the largest percentage of decreases are not happening in periurban or inner-city areas but are happening in all the States and in all variety of different LGA location. This
green cover loss would therefore result from a variety of processes that range from legislation to reduce
tree cover in the event of a bushfire; subdivision of large suburban blocks; consumer trends in housing
towards smaller gardens; risk aversion of local governments towards trees and falling branches and green
field development on the edge of urban areas.
Large temperature fluctuations occur within Australian cities where a hotspot can be defined as 10 degrees
centigrade warmer than the norm. It is important to note that a 10 degree centigrade as calculated for this
project may not represent the extra heat in one part of the city compared to another in the middle of the
day or at night. Instead it represents the temperature at a given time in the morning. This means that on a
40C day a city’s heat island, by our definition, will warmer up faster and cool down slower.
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In other words, the temperature is relative. However, when considered in relative terms the data are useful
for strategic greening. For example, a single hot spot can cover large areas of a city. They are also associated
with areas of socio-economic disadvantage. Breaking up patches of high heat anomalies such as through
planting corridors should be a key component in strategic planning of green infrastructure in large
metropolitan areas. These large patches form a stable area of heat in a city and may resist mitigating effects
of wind when compared to smaller patches. Some areas of extreme heat anomalies exist in areas of relative
socio-economic disadvantage, for example, in Sydney’s West.
Overall the heat in Australia’s cities can be considered to have the following properties:
•

Inside out heat islands: The heat islands in the urban areas of Australian cities are generally less
prevalent than in rural areas. This is because of the latter’s inland location and the lack of irrigation
on farmland. This is particularly evident in the case of Bendigo and Townsville.

•

A strong link between the affluent areas of towns and a lack of heat: In some of the larger cities
such as Melbourne and Sydney, the influence of national parks and also affluence can be seen.
Melbourne’s areas to the east are generally cooler than those to the West. In Sydney, the upper
North Shore is cooler compared to areas to the South and West.

•

The impact of infrastructure: The heat generated from large areas of infrastructure, such as ports,
railyards and airports are evident in, Newcastle, Darwin and Sydney.

•

Heat continents not heat islands: In Australian cities a single patch of heat island (or ‘continent’)
can occupy large areas of the city. These large patches would form a stable area of heat in the city
and may resist changes in wind and temperature more than smaller patches. A key task for
strategic planning of green infrastructure would be to invest resources in planting corridors to
break up these large areas.

What are local governments focused on in response to this exercise?
All of the LGAs in the study were contacted by the 202020 Vision between June and November (2017). They
were provided with a five page snapshot for their area that included a brief description of how to interpret
the data, the methods used by the team and data. One of the pages gave the LGAs an opportunity to view
their own position in terms of green space gain and loss compared to the State and showed them how
vulnerable they were. Finally the LGAs were given two maps, one of hotspots and the other hotspots
overlaid on an ABS map of socio-economic disadvantage identifying greening opportunity areas where the
hotspot would intersect with an area of socio-economic disadvantage.

Figure 5: LGA response rate to “Where should all the trees go?” (N=139) (source: 202020 Vision, 2018)
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A staff member in the LGA was invited to comment on the findings. 11% did not respond. Out of the 139
LGAs 32% responded with some information however the majority chose not to comment (Figure 5).
It can be assumed that the LGAs who do respond to the information are motivated by an interest in the
area. They could either be interested in using the data, they could have data of their to compare against or
they could have a criticism of the data gathering method. As such, the responses of the LGAs provided by
the 202020 Vision exercise are useful for showing a snapshot of a variety of data gathering and
benchmarking exercises around urban greening.
The analysis by the 202020 was conducted by reviewing the contents in all of the responses and sorting
these according to themes. Figure 6 shows the frequency with which certain themes occurred.

Figure 6: Frequency of mentions from among the 45 LGAs who responded to the 202020 Vision exercise
(source: 202020 Vision team)
The data show that the most important theme chosen by the respondents was the hotspots.
Overwhelmingly, the exercise of identifying hotspots was thought to be useful. In some cases the LGAs
commented that the hotspots accorded with their understanding (e.g. that hotspots were located on car
parks and the rooves of warehouses). In others the LGA officers commented that the finding that the
hotspots were located on rural land was surprising. In addition many LGAs pointed out that the amount of
private land in their area prevents taking action on greening.
18 out of the 45 responses noted that they had already begun the process and had reached their own
conclusions about where to green. Hotspots provided a direction for these. Some of these greening efforts
were focused on aesthetics (e.g. creating a tunnel effect in certain streets), others were mainly about
balancing the amount of greening in some areas compared to others.
A similar number (16) compared their own calculations of the amounts of tree and other greening coverage
to the data by the RMIT team. The methods that were mentioned to collect data varied a great deal. They
included techniques with a high level of precision such as LiDAR but which are also expensive to collect and
process. They also included data bases of tree location and condition. LGAs had also conducted their own
benchmarking exercise using i-Tree canopy.
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One of the most important considerations for future benchmarking exercises is the scope of the area
examined. In the period that was looked at 15 LGAs were in the process of amalgamating and 1 was in the
process of splitting up. Furthermore, a significant number (9) commented on the size of the area that was
looked at. This means that some of the LGAs are examining only their urban areas and some take the whole
of the LGA into consideration.
Finally, it should be noted that it is interesting to see that greening to solve the problem of socio-economic
disadvantage and vulnerability does not appear to be a serious consideration for many local governments.

Considerations in selecting a benchmarking method for urban greening
In conclusion, as local governments grapple with multiple pressures and greening becomes more popular
and politically salient, what is the most appropriate method of benchmarking and monitoring green space
in Australia’s cities? This paper has described some of the challenges that are faced in trying to reach a
stable and comparable benchmark. One of the major questions is whether the local government is a
suitable unit for analysis. The National Cities Performance Framework uses cities but these are not
represented politically. The challenges identified by the local governments also point to the difficulties that
governance faces in greening.
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WHICH URBAN PLANTS CAN TAKE THE HEAT?
CHOOSING TREES FOR THE FUTURE
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Abstract
Urban street trees and road verges are subject to huge variation in temperatures, and in recent years have
experienced severe heat-waves from climate cycles as well as warming due to the urban heat island effect. The
‘Which Plant Where’ Project at Western Sydney University and Macquarie University initiated a program around
screening trees and shrubs for their heat and drought tolerance, aimed toward 1) testing commonly used species
and 2) finding new and overlooked species and varieties for horticultural plantings for Australia’s urban areas
going forward into the middle of the century. We seek to find the characteristics that make trees future-ready
based on experimental heat waves conducted in glasshouse trials, that will ultimately allow for greater diversity
of planting stocks in urban environments. We present the ‘Which Plant Where’ Project, and focus on early results
where we have screened over 40 tree and shrub species, mostly Australian natives, for heat and drought
tolerance. Whilst an ongoing effort, our measurements to date have documented dieback of vulnerable trees in
heatwaves, both natural and experimental, but have also identified heat-tolerant species and varieties suitable
for urban horticulture. Our team includes bioclimatic modellers whose work provides the scientific basis of
selecting hardy trees for regional urban areas that can survive future heatwaves and underpin the management
practices to ensure our street trees thrive in urban environments.

Motivation
The majority of our population (over 85%) lives in urban areas with over two-thirds of us, more than 15 million
Australians, living in the eight capital cities (Australian Bureau of Statistics, 2016 Census). On average, our cities
show population growth rates exceeding 9%, and with this intensification comes an increasing urban influence
on the environment. This includes intensified urban heat surrounding our roads and buildings, commonly known
as the urban heat island effect (Kalnay and Cai 2003). It is worth asking, can trees in Australia’s urban landscapes
tolerate the heatwaves and other climate conditions we expect in urban heat islands, and are we prepared with
the varieties and types of trees and shrubs that can withstand the hot future that is expected for Australia’s
cities (Lewis and Karoly 2013)? If we expect hotter summer conditions in our cities and prepare by appropriately
selecting appropriate types of trees and shrubs for planting, we can benefit from the cooling effects of
sustainable urban greening for mitigating the consequences of increased temperatures in urban heat islands.
On the other hand, persisting with the ‘tried and true’ mantra of using plant material from past decades and not
engaging in adaptive management practices in the face of intensified urban heat will mean increased risk of
adverse outcomes such as tree crown dieback and even mortality (Fig. 1). Such events an increase the threat
from multiple heat waves, as a tree’s ability to ameliorate the local environment by its shade and transpiration
is compromised.
The Australian tree flora encompasses an amazing diversity of adaptive capacity for coping with heat (Zhu et al.
2018), some of which can be used to find new options for climate-hardy street trees when other favourable
horticultural traits are also considered. The ‘Which Plant Where’ Project seeks to align scientific information on
plant characteristics, climatic preferences and tolerance, and real-world physiological information and field
testing in a database that can be accessed by urban planners, landscapers and others to use location-specific
factors for urban tree selection. Our ultimate aim is to increase confidence for growers and practitioners about
which plant can be used where, when and why, so we can expand the diversity of options for local urban
greening and forestry interventions.
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Figure 1. London plane trees (Platanus × acerifolia) along the street in Richmond, NSW showing
acute heat damage just after a heatwave event on 6th-8th January 2018. Photo: D. Ellsworth.
Heat and drought tolerance of tree species in an Australian context are not sufficiently understood to help us
minimise losses and ensure future street tree and urban plantings will successfully grow in place for the coming
decades. Hence, our project incorporates a comprehensive research program to 1) understand the climatic
space of as many horticulturally-viable Australian species as possible and build a database of the species’
characteristics useful for horticulture, arboriculture and urban planning, 2) test heat and drought tolerance of
species and varieties in a controlled environment and determine vulnerabilities and the ability to survive a set
of extreme environmental conditions, and 3) determine how experimental plantings of a diverse set of species
and varieties grow and perform in the field and quantify the multiple benefits of this diversity.
Here we describe the second objective in further detail with a focus on trees and shrubs that have been tested
for their tolerance of heat waves. The experiments have been designed to help us to understand the plant
characteristics we can use for ensuring our planting stock for the future is able to survive heatwaves especially
in urban heat islands created by heat-radiating surfaces of the built environment (Arnfield 2003). This is but one
facet of the urban conditions that street tree and other urban plantings experience, albeit an important one
(Figure 1), and is only a part of the balance of factors that the ‘Which Plant Where’ Project will consider and
address for plant selection for the future.

Experimental heatwaves for testing plant tolerance
Heat waves can be quantified in terms of their intensity (the peak temperature that is reached) and their
duration (length of time that temperatures are unusually high) or heat load (the length of time the temperature
exceeds a threshold). The Bureau of Meteorology (BOM) defines a heatwave as three or more consecutive days
of high maximum and minimum temperatures that are ‘unusual’ for that location (Nairn and Fawcett 2013), and
we can further qualify ‘unusual’ as being about 6 °C or more above the average for that location based on 30 or
more years of record (Perkins 2015).
We grew our test trees in a background period of standard warm summertime conditions in climate controlled
glasshouses for over 12 weeks, then we imposed heatwave conditions by increasing the temperature in
computer-controlled glasshouses by an average of 7.5 °C for each of six days.
We aimed to achieve a daily maximum air temperature of about 41.5 °C for the six days, a heat intensity that is
moderate for regional Australia but nonetheless a good test of heat tolerance for street trees.
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Some trees demonstrated leaf temperatures up to 50 °C, similar to what we have measured for street trees in
the outdoors during actual heat waves. We also observed physical damage to some of the glasshouse-grown
plants subjected to heat waves (Figure 2). This suggests that our test conditions can be used as an effective tool
to compare heat tolerance amongst different tree and shrub species and varieties.

Figure 2. Lilly pillies (Syzygium wilsonii) showing heat damage just after a heatwave in the
glasshouse. Photo: R. Prokopavicius.
We tested the heatwave responses with quantitative measures related to photosynthetic function using
chlorophyll a fluorescence (Murchie and Lawson 2013) as a widely-accepted indicator of plant stress. When a
plant is stressed and chloroplasts are damaged the light that is released by leaves has a characteristic pattern
that we can detect to measure heat-induced damage. Plant responses to the experimental heatwave have been
variable, but 7 out of the 40 woody species tested so far have demonstrated reduced chlorophyll a fluorescence
as well as showing visible damage symptoms on leaves, and some did so even though well watered during the
heatwave. While more glasshouse experiments are scheduled for 2018-2019, the final results will form a
comprehensive body of knowledge that it is integrated with findings from the other modules of the ‘Which Plant
Where’ project (Figure 3)..

Species attributes and
bioclimatic suitability

Past performance
and field
experimental
plantings

Tool
for
selection

Heat and drought
tolerance to survive
and thrive

Figure 3. Overall framework for the ‘Which Plant Where’ project and how the elements fit together to
provide information critical for selecting urban plant species for a more sustainable future for our cities.
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In the ‘Which Plant Where’ Project we are seeking to combine information generated from the experiments
we’ve described with the other project facets. We would consider what has been learned from past performance
of urban plantings, alongside new experimental plantings in our Living Labs, together with current
biogeographical information on species occurrences and model projections of future suitability. This information
combined with the information gained from both heat and drought-testing, will provide a sound evidence-base
for species selection for future greening in our cities.

Conclusion
Increasing temperatures and the risk of heat wave events in urban areas poses concerns to plant and human
health. We have evaluated responses of common landscape plants to experimental heatwaves using modern
glasshouses and instrumentation. Our evidence so far suggests some surprises: whilst heat damage of some tree
species can be ameliorated by extra watering during heatwave conditions, other species have low tolerance
independently of water conditions. This suggests that selection of appropriate species for high-sun and very hot
microhabitats can be more effective than extra watering for avoiding heat damage to trees and shrubs during
the sort of heat waves our urban areas experience currently and increasingly into the future.
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COOL STREETS PILOT PROJECT:
A PARTICIPATORY APPROCAH TO STREET TREE PLANTING
Libby Gallagher
Gallagher Studio

Introduction:
Research undertaken in recent decades have established that urban tree canopy can significantly improve local
temperatures, reduce urban heat, improve air quality and reduce air-conditioning costs (Simpson and
McPherson 1996,1998; Hart & Sailor 2009, Stone 2012, Taha 1997 Rosenweig et al., 2006, Gallagher 2015).
However urban development trends in Australia indicate that there is less space available for tree planting on
private land due to reductions in lot sizes and private gardens and increased dwelling area. (ABS 2010, Ghosh
and Head 2009). Within this context street reserves can provide capacity for urban tree canopy.
Community acceptance of street tree planting can be an obstacle to implementation. Negative perceptions
related to urban tree maintenance such as leaf drop and damage to pavements can be concealed behind positive
statements of “I love trees but...,” (Schroeder et al. 2006, p.236). Furthermore, a small proportion of people can
often dominate dialogue. Schroeder et al. (2006) found that people who genuinely dislike living near trees are
more likely to volunteer their opinions in the form of complaints to the local authority, whereas residents who
hold less negative views may remain silent unless their opinions are actively sought out (2006, p.237). Poor
communication and inadequate explanations of the potential benefits can increase dissatisfaction among
residents (Leonard et al., 2014, p.61,).
Counterbalancing individual views by improving awareness of the benefits has been shown to be effective.
Research has found that consultation, information building and sharing alongside practical management issues
can promote positive outcomes and foster uptake (Kirkpatrick et al. 2013, Leonard et al.2014, Schroeder et al.
2006,). Leonard at al. (2014) found that clear explanations of the positive benefits of street design strategies,
through mechanisms such as formal and informal community groups, were highly effective in encouraging
acceptance and shared ownership.
Participatory and ‘mediated modelling’ for design scenarios has been found to improve community engagement
and support. Peterson & Franks found that a mediated modelling process, that aims for a collaborative team
learning experience rather than experts’ dispensing answers, raised the shared level of understanding and was
effective in fostering a robust consensus (2005. p.441). Pataki et al. (2009) used participatory modelling to test
mitigation strategies with a range of stakeholders from government, local community groups, and individual
community members. The study found that as the knowledge base increased, so did the stakeholders’ desire to
not only integrate their needs but the needs of their fellow stakeholders.
The project objective was to test an alternative approach to implementation of effective street tree planting
that combined detailed environmental and economic data with a participatory community engagement process.
Specifically, the objectives were to
•
•
•

test if detailed data on street tree layouts influenced acceptance;
explore the capacity of using a participatory process in street tree implementation, and
understand obstacles and barriers to acceptance of street trees.

Method
The pilot project was sponsored by Blacktown City Council was undertaken in two suburban neighbourhoods in
western Sydney. A series of neighbourhoods were selected based on their vulnerability to increased heat, their
representative characteristics of typical neighbourhoods in the Local Government Area (LGA) and their capacity
to accommodate new street tree planting. A workshop was held with selected council staff to agree on locations.
Two existing neighbourhoods, Woodcroft and Glenwood were identified as preferred locations for consultation.
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A two-stage engagement process was developed. Stage one was focused on information gathering and sharing
while stage two tested detailed street tree layouts and preferences. Site specific CO2 simulation data was
developed and used in both stages to allow residents to understand the benefits of various scenarios.
Stage 1 Engagement and results
Stage 1 engagement was undertaken in two neighbourhoods (Glenwood and Woodcroft) Street events were
held in each neighbourhood (Figures 1 -3). Overall, 52 surveys were completed., with 35 people surveyed at
Glenwood and 17 people surveyed at Woodcroft.
Participants were shown three street tree layouts – Option A Small evergreen tree, Option B: Medium scaled
deciduous trees and Option C: evergreen and deciduous trees). Participants were asked at the outset to rank
their preferred options, based on graphic representation only. Participants were then asked if they were aware
of the benefits of street trees relative to reducing energy bills, increasing home value, and improving health and
wellbeing. Detailed environmental benefits and average energy savings over 1 year based on a typical dwelling
were displayed with each option. Option C provided 772 tonnes of avoided and sequestered CO2 over a 40-year
period, compared to Option B (499 tonnes) and Option A (149 tonnes). The shade benefits were most effective
in Option B which reduced household energy bills by up to $164 over 1 year from established street trees.
Following this, participants were asked if this information had changed their preferred option. Additional
questions related to demographics and general concerns about street trees were also included.
A large portion of survey participants, (40%) were aged 35 to 49, with 17% aged over 60 and 8% were aged under
11 years of age. The participants were culturally diverse, and 58% spoke a language other than English at home,
the most common being; Hindi (21%), Punjabi (15%), Filipino/Tagalog (10%), and Singhalese (8%). Most survey
participants (92%) owned their home and almost half (48%) were new residents that had lived on their street
for 1 to 3 years.
Residents did change their preference when information was provided on environmental and economic benefits.
Initial preferences prior to respondents being made aware of street tree benefits ranked Option A (40%) as the
preferred layout, then option B (38%) and Option C (19%). After data was provided, Option B: medium scaled
deciduous trees were the preferred option by most people (52%), followed by Option A: Small evergreen trees
(27%) and Option C: Mixed Species (19%), as illustrated in Figure 4.
Preferences for options were related to visual uniformity and tidiness rather than tree scale. Evergreen trees
were nominated as most significant cited reason for selection preference (17 comments), followed then by
medium scaled trees (11 comments), neat trees (10 comments). The most significant influences appeared to be
related to tidiness and leaf litter (45%), followed by tree scale (25%), tree colour (10%) location (10%), tree shade
(10%). Many respondents listed Option A: small evergreen trees as their most preferred option due to the
reduced leaf drop rather than concerns related to tree scale.
Visual amenity was the most valued aspect of street trees. 50% of respondents cited visual amenity as important
and over a third (35%) valued the benefits to human health and wellbeing. Other values included bringing nature
in to the city (27 %), cooling my home and reducing electricity bills (25%), increasing home value (17 %) and
general shading (10%).
Approximately 63% of survey respondents had concerns about street trees generally related to leaf litter and
root damage. The three primary issues were root damage to footpaths, driveways and pipes (27% of
respondents) and leaves dropping (27% of respondents). Other concerns included installation and maintenance
of street trees (12% of respondents), visual uniformity (9% of respondents) and safety (6% respectively).
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Figure 1, 2, 3: Residents using participatory panel at the Cool streets© Blacktown.engagement events
(S. Reilly 2015).
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Figure 4: Results Cool streets © Blacktown Stage 1 (Gallagher 2018).
Stage 2 Engagement and results
Due to budget limitations, only one street was selected for stage 2 events. Glenwood was selected due to high
levels of participation from residents in stage 1 events. The selected street had a 14-metre-wide reserve with a
7-metre carriageway. Twenty-five people were surveyed.
Based on data regarding preferences, 4 layouts were developed, 2 layouts related to tree numbers (46 trees vs
36 trees) and 2 related to tree species, a single species (Lophostemon confertus) and mix of trees (Lophostemon
confertus and Fraxinus ‘Raywood’).
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Species were selected based on preferences for visual uniformity and tidiness as nominated in stage 1. Detailed
environmental benefits and average energy savings over 1 year based on a typical dwelling were displayed with
each option. Layout 4: Mixed species/46 trees was most effective in climate abatement, (517 Tonnes avoided
CO2 over 40 year period), followed by Option 3 mixed species/ 36 trees (482 tonnes), Layout 2: single species/
46 trees ( 481 tonnes) and single species/ fewer trees (437 tonnes).Average bill savings over 1 year at maturity
were also illustrated; these were generally very similar for all layouts, ($232 - $237). Participants were asked to
select their preferred layouts.
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Figure 5: Initial preference to final preference: Cool Streets© Blacktown. stage 1 (Gallagher 2018).
Most participants (83%) preferred the mixed species (Lophostemon confertus and Fraxinus ‘Raywood’) however
there was an almost even split between layout with fewer trees - 13 participants (52%) and more trees - 12
participants (48%). Most participants (75%) didn’t change their preference after information was shared in this
stage; of the 25% who did, all stated their change was to improve the environmental benefits. A finalised layout
was then developed based on feedback and planting day was undertaken.
Conclusion
A significant shift in participants preferences on street trees was evident across the project. At the outset of
engagement, most participants preferred the least environmentally effective design of small evergreen street
trees. By the end of the project most participants preferred a more environmentally beneficial of larger trees
and a mix of deciduous and evergreen species. Aesthetic preferences also shifted considerably through the two
stages of engagement. Initial preferences for single species of trees in stage 1 based on perceived preferences
for visual order initially appeared to be a significant factor. However further testing of this assumption in stage
2 indicated that participants overwhelmingly accepted a more diverse, less ordered, that was more effective in
climate abatement.
Altruistic choices based on a broader range of criteria such as general environmental and wider economic
benefits, were enhanced through the two-stage process. While participants stated that they had changed their
preferences in stage 1 primarily based on these benefits, the preferred option in stage 1 was not the most
effective layout for climate abatement. By stage two, most participants selected the layouts with highest
environmental benefits.
In general consultation created a positive experience for community members and many people commented on
the how positive it was to be engaged with at an early stage. The project demonstrates that adopting
engagement processes can improve street tree acceptance, improve environmental outcomes and build social
capital.
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AVENUES OF HONOUR IN THE LANDSCAPE
- AUSTRALIA’S LIVING MEMORIALS
Stuart Read
National Management Committee, Australian Garden History Society, c/o
www.gardenhistorysociety.org.au

Abstract
November 2018 marks the centenary of Armistice Day, 1918 – the end of World War 1: the ‘Great War’. To mark
it, an Australian contingent will be in France attending ceremonies and contributing to an international
conference on avenues of honour. Glenn Williams, David Lawry OAM and I are fortunate to be participants.
This paper gives an overview and a few examples of our globally-significant collection of war memorial Avenues,
planted by communities to remember local people who served in conflicts, some who didn’t return. These wars
date from the 1890s Boer War, the majority were planted after the First World War, with more after the Second,
Vietnam, Korea, Iraq and now, Afghanistan. New Zealand is in this too – with a network of ‘Lone Pine’s and
avenues, memorials to the ANZAC spirit of camaraderie across oceans.
These are tangible reminders of patriotism and community spirit, poignant places to reflect. I note growing
community interest, in lobbying and documenting history, replanting gaps or whole avenues and celebrating
them. Networks like TREENET, active on this since 2004 have done lots. The Australian Garden History Society’s
online list, includes ‘wins’ - replantings and re-dedications. I touch on the need to conserve and renew memorial
plantings; partnerships to seek better recognition (e.g. heritage listings), management (plans, pruning, replaquing, propagation & replanting) – following through on TREENET’s campaign since 2004.

Above: Fraser Avenue, King’s Park, Perth: Qld. lemon-scented gums. Not initially an Honour Avenue, but replanted
in 1938 and dedicated as a memorial avenue in 1966, it replaced a failed ornamental avenue (S.Read).
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Introduction
Australia, with a 1914 population of just 3 million, had 415,000 citizens mobilised in military service over World
War 1’s duration. 60,000 servicemen and women did not return. This left lasting scars. Avenues of Honour were
a living way of remembering and honouring these lives and sacrifices. We vigorously embraced them. As a
sample: in 1916 the Anzac troops’ landing at Gallipoli, Turkey led the Victorian Department of Education to
encourage all state schools to use Arbor Day that year (and following years, beyond 1918) to plant native tree
species such as gums and wattles to celebrate the Anzac landing. A number of these plantings - some avenues,
others groves, groups, scattered and single trees, remain. More research is needed to confirm which survive.
TREENET launched ‘The Avenues of Honour 1915-2015 Project’ in 9/2004 as part of its 5th national Street Tree
symposium. Its initiative aims to honour with a tree the memory of every individual who made the supreme
sacrifice on behalf of Australia, by documenting, preserving and reinstating the original and establishing new
Avenues of Honour by the 2015 Gallipoli Centenary. This project was highly successful.
TREENET combined under the name ‘Avenues of Honour’ Boer War memorial, WW1 and WW2 memorial
avenues. This is a different to the approach the Australian Garden History Society (AGHS) has taken, of which
more follows.
TREENET’s first survey in 2006 found 567 Avenues of Honour in Australia, (over half, estimated 325, in Victoria)
most remaining in some form, some in depleted or poor condition. These are typically on public land, managed
by local Councils, some with dedicated local management committees (RHSV, 2/2013). Of those 567, 2 are in
the ACT, 67 in NSW, 52 in Queensland 38 in South Australia, 69 in Tasmania, 312 in Victoria and 27 in W.A.
Cockerell (2006?) cited a national survey of 533 councils and many RSL branches. Some 80 avenues were
identified from this, a return rate of c.30%. She added in 2007 that 568 avenues were known around Australia.
The Australian Garden History Society was formed in 1980 out of concern for historic gardens from a heritage
perspective – seeking better recording, understanding and thus conservation and celebration. Gradually
branches established in most states and it has some 1500 members, Australia-wide. AGHS has long had an
interest in war memorial avenues and plantings. Articles on commemorative plantings were published in the
Society’s journal, Australian Garden History from as early as 1999 (Crone, 18) and 2002 (Ellis, 4).
Entries on ‘Commemorative and Memorial Gardens’(by Allan Correy) and ‘Avenues’ (John Dargavel) were among
others in the AGHS’s benchmark 2002 reference, the Oxford Companion to Australian Gardens (OCAG). AGHS
member Sarah Wood has mounted and toured her photographic exhibition of Victoria’s Honor Avenues in 2010
at Melbourne’s Shrine of Remembrance, in 2012 at Ballarat and more recently, in France.
As a member of AGHS’s national management committee, I became aware of TREENET’s ‘Avenues of Honour’
project in 2010 and convinced the committee that such a project was worth mirroring and expanding. The
Society, at my urging and with input from TREENET, branches and individuals around the country, has been
compiling lists of avenues, groves and lone pines since 2010. AGHS also publish a national ‘Landscapes at Risk’
list on their website, since 2015 which has included avenues of honour under direct threat (e.g. Ballarat East).
Both are available online at www.gardenhistorysociety.org.au/advocacy.
AGHS takes a different approach to that of TREENET, distinguishing between eras and ‘types’ of planting, i.e.:
a.
b.

Avenues of Honour = WW1;
Memorial Avenues = WW2 (and sometimes subsequent wars);

c.

Other memorial avenues (other wars, e.g. Vietnam, Korea, Afghanistan, Iraq);

d.

WW2 and later memorial avenues / plantations / groves / trees;

e.

Notable avenues – not necessarily honour avenues or war memorials;

f.

Lone pines; and more latterly;

g.

Gallipoli oak plantings.
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The intention behind such lists and their publication is to:
a.

inform the community, AGHS members and branches of this array of increasingly historic plantings;

b.

encourage AGHS branches to take regional action – e.g.: advocate for preparing and implementing
plans of management. replanting and (if lost or removed) re-plaquing avenues;

c.

encourage branch events to promote awareness of and involvement with avenues; and

d.

advocate for wider recognition, better conservation, management, active replanting, interpretation
and celebration of avenues via newsletters, media, events, support and actions.

July 2018 snapshot samples of those lists follows. Plus slightly more fleshed-out analysis of findings as the bulk
of this paper – grouped by type (‘Boer War’ memorial plantings; ‘Honour’ and ‘Memorial’ avenues, etc.
In summary, AGHS has identified 5 Boer War memorial avenues (other Boer War memorials include single or
group plantings). So far there are 2 Avenues in Queensland, 1 in Tasmania and 1 in Victoria. A recent plantation
in Canberra commemorating the Boer War is added. 389 Honour Avenues include one in New Zealand (AGHS’s
focus is widening to ANZAC-related plantings over the Tasman); 89 Memorial Avenues; 148 WW2 or later war
commemorative avenues; 81 Notable avenues and 82 Lone Pines (with another 10 in New Zealand). AGHS has
noted a national upsurge in interest in replanting, replaquing, creating new or replacement avenues over 2015’s
Centenary of Anzac. A number of Anzac Avenues survive in Victoria, others may or not.
Both TREENET’s Avenues of Honour project and AGHS’s Avenues work have been noticed overseas. Greg Moore
from TREENET and I have both been invited to speak at a conference in France on 12-13 November 2018. An
independent organization, “Allées – Avenues / Allées d’Avenir” is organising this 1st international conference, its
theme: “Avenues and the Great War”. This will deal with the history of avenues worldwide, their cultural value,
community work to maintain (in Australia, also the struggle of Sheffield (UK) residents to save theirs) or create
avenues as living links between people (as the German-Polish trans-border avenue (2012), potential for
communities and professionals. Chantal Pradines is the host. He is Ingénieur Centrale, Paris - Cabinet All(i)ée,
Expert to the Council of Europe (European Landscape Convention and author of Road Infrastructures : Tree
Avenues in the Landscape (published by the Council of Europe). Chantal notes that tree avenues are now
protected in France under article L350-3 of its Environmental Code.
What follows are brief overviews to each war that was commemorated with plantings and brief snapshots of a
few examples of each ‘type’.

Boer War Memorial plantings
The Boer War was the name given to South African Wars of 1880-81 and 1899-1902 fought between British and
descendants of Dutch settlers (Boers). The first conflict in which Australia and New Zealand were involved was
the War of 1899-1902. As part of the British Empire, the Australian Colonies offered troops in 1899 and the first
Mounted Australian units arrived in South Africa in December 1899. At least 12,000 served in contingents raised
by the six colonies or (from 1901) the new Commonwealth. It is believed that at least 600 died in the campaign,
nearly half (265) from Victoria (HHS). War memorials to those who served were erected in Australia and New
Zealand. A few included plantings, mostly individual or pairs of trees. A very few were avenues (Correy, 1994).
NSW Hunter Valley town West Maitland has one of Australia’s five Boer War memorial avenues. It runs from
Elgin Street to Bloomfield Street, in Maitland Park’s Transvaal Avenue and was planted on 31 August 1900, with
107 trees. Each was named to commemorate a general or a battle of the Boer War. 15 of those original 107
survive, in a current avenue of 60 trees (the planting was extended in the Great War (2013: BAOH/CMP). This
Boer War (1899-1902) memorial planting was planned by professional horticulturist Joseph Leopold) for the
community: 276 Maitland district men served in the war and the area was base for the NSW Lancers’ D troop.
An allied victory at Mafeking led to the planting, after a 600 strong crowd and procession along High and Elgin
Streets (following a 20,000 strong procession in 6/1900). Originally 107 trees, each named for generals in the
war. 15 of the originals remain (tamarisk, peppercorn, swamp mahogany, lemon-scented gum, brush box, Cape
chestnut, silky oak, kurrajong, camphor laurels).
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In 1923 it was partly realigned and replanted to insert a central WW1 monument. Several other trees were
planted between 1923 and (eucalyptus, turpentine, brush box and Hill’s figs). 1993 plantings reinforced the
park’s entry section (koraki, Corymbia torrelliana) A 2004 CMP led to reinstatement of 25 more, interpretive
signage and war memorial restoration and erection of a new memorial wall with names of all Maitland district
volunteers (MCC; WKC).
In Tasmania, two years later, the northern town of Beaconsfield planted Soldiers’ Avenue (in 1902), on the Main
Road to Beauty Point from Brandy Creek. The trees chosen were hybrid planes (Platanus x hybrida) and oaks,
c.50 trees remaining of the 200 originals planted (Howard/FOSMA)(SWalk says WW1).

Honour Avenue plantings
It was the Great War of 1914-1918, which affected the lives of so many people, that fostered an enormous
community need to establish lasting memorials to all those who served their countries. This was most apparent
in the young Commonwealth countries of Canada, Australia and New Zealand, where both monuments of stone
and living memorials were patriotically supported by most citizens. Australia in fact has more war memorials
than any other country. Architectural or sculptural memorials such as monumental buildings and arches were
favoured at first. Some felt that utilitarian memorials, such as war veteran's homes or hospitals were more
appropriate. Many believed that the utilitarian memorial was sacrilegious to the dead and so the idea of a living
memorial gained favour. Planting trees was seen as a symbol of hope for the future but above all it was seen as
something tangible which ordinary people could become personally involved with.

Above) Gostwyck, Uralla’s Honour Avenues (3, in a ‘Y’ form of three roads converging on a chapel built in 1921, built for a
loved son (Major Clive Collingwood Dangar MC) who died in WW1. 200 English (European) elms (Stuart Read).
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The idea of planting trees as war memorials appears to have originated in Great Britain in 1918 when the office
of the King's Highway issued a pamphlet titled "Roads of Remembrance as War memorials". The two objectives
of this program were to transform suitable existing highways "to the dignity of Roads of Remembrance adorned
with trees" and to organise the building of highways "of exceptional dignity and beauty with open spaces at
intervals as special memorials to the Great War". Interestingly the idea was taken up by Britain’s former colonies
but not by Britain itself.
In Canada, memorial avenues were planted in both cities and rural towns but, today, only one at Saskatoon,
Saskatchewan, planted in 1922, survives intact and continues to be added to. In Australia, between 1917 and
1921, hundreds of avenues of honour were planted to commemorate those who served in the Great War. The
first was in Stirling, Mount Lofty, (SA:9/9/1915), followed by Torquay, Greater Geelong (Vic.: 23/6/1916) m
Ceres, (Vic: 30/6/1916) and other Victorian ones, then Laurieton, NSW (19/8/1916) and in Eumundi in
Queensland (1917). The most famous avenue of honour was the one planted between 1917 and 1919, at Ballarat
(Correy, 1994).

Above) Cudgewa in North-East Victoria’s Honour Avenue dates to 1917 and is a mixture of Iranian chestnut-leaved oaks
(Quercus castaneifolia), American pin oaks (Q.palustris), Dutch (Ulmus x hollandica) and English (European) elms (U.procera)
planted by old boys of Cudgewa North Public School and Mary Urquhart of Cudgewa station (Stuart Read).

In 1916 the Anzac troops’ landing at Gallipoli, Turkey led the Victorian Department of Education to encourage
all Victorian schools to use Arbor Day that year (and subsequent years, after 1918) to plant native tree species
to celebrate the Anzac landing. A number of these early plantings, some of which were avenues, others groves,
groups, scattered and single trees, remain.ore research is needed to confirm which survive.
In 1919 a unique Anzac memorial was devised by the Methodist Young Peoples’ department, with the
cooperation of Joseph Henry Maiden, NSW Government Botanist. It was arranged to present every Methodist
Sunday school in NSW with a tree for planting, to be known as ‘The Victory Tree’, to be planted in church grounds
(school, parsonage, church) for annual ceremonies. By 8/1920 200 trees had been distributed to churches
throughout NSW including Corowa and Oberon (McDonald McPhee P/L and Burton, 1989).
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In New Zealand, ‘Anzac Avenue, Tree Planting Ceremony’ was the headline in the NZ Herald [20 September,
1918, Page 6 Col 1] for the planting of commemorative trees by school children that many still grow on the green
space on the corner of Waterloo Quadrant and intersection of Symonds and Anzac Avenue, Central Auckland
City. A totara tree growing here looks very sick (December 2015). The Australian, New Zealand and European
trees they planted took place in September 1918 supported by the City Council (the Mayor) and Governor
General, both of whom were present. The Auckland Star also featured the first post WWI Arbor Day focused on
the first WWI commemorative tree planting across Auckland (and New Zealand) about the 12th July 1915. At
Titirangi Park 80 trees were planted and a planting took place at the ‘Onehunga Public School’. [Auckland Star,
15 July, 1915.] Trees were given special WWI associated names (Adam, 2015).

Above) Lovekin Drive, King’s Park, Perth – bangalays (Eucalyptus botryoides) trees from 1945, which replaced 400 1918-19
English oaks, installed to commemorate visiting Princes May (UK) in 1901, at the suggestion of Board member, Arthur
Lovekin. More were added in 1920 - planes and oaks. Over 800 trees were planted, but now it totals over 1500 with additional
plantings for WW2 and Korean war commemorations. Sample 1918 memorial plaque. (Stuart Read).

Queensland’s oldest honour avenue is on the Sunshine Coast, at Eumundi. It runs over two streets, Memorial
Drive (its main street) and Gridley Street. The Eumundi War Memorial was dedicated on 6/10/1917 when 6 Qld.
banyan trees (Ficus sp.) were planted by the Eumundi Women’s Recruiting Committee. On 12 October 1918 the
same committee organised relatives to plant a further 12 trees; on 23 August 1919 a third planting of 2 trees
followed in Gridley Street, making a total of 20 for 20 dead soldiers) 3 figs (Ficus obliqua), 3 camphor laurels, 3
lily pillies (Syzygium paniculatum) and one jacaranda in the roadway on the north, and 2 camphors on the south
side outside the School of Arts. Only 5 of those 20 survive, the rest were replaced with 3 camphor laurels, 3 lily
pillies, 2 flame trees (Brachychiton acerifolius) and a jacaranda. The first trees were planted between the railway
gates and CWA Hall and the first two were replanted when the road was widened (wiki). From 1914-1918, 87
men from Eumundi and its district served in WW1. By the 1970s many of the trees had been replaced and the
plaques either lost or deteriorated. In 1976 the 12 remaining plaques were replaced by Maroochy Shire Council
and the originals placed in the Eumundi Historical Museum (wiki). The Main Street on which they run was once
the main road north. It was renamed Memorial Drive in 1977 (QEPA). The trees are local landmark and focal
point for popular markets from 1979 (wiki). A number of the plaques are being masked by large tree roots
(QWM531; MA91401; QHR listed p 601122, in 1997). Lining the west side of Gridley Street, within Clem Park
are 3 camphor laurels, 2 figs (F.obliqua), 2 flame trees (Brachychiton acerifolius) and 1 lily pilly (QHR; QEPA; wiki).
In good condition (Cockerell, 2006).
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South Australia’s oldest honour avenue is in the Adelaide Hills, Stirling-Mount Lofty, Mt. Barker Road and Avenue
Road. It was planted on 9 September 1915 and inspired the Ballarat avenue (1917-19). Adelaide’s comprised 43
oak and 18 birch trees, planted along two roads meeting at a junction. The location was chosen as there was a
Boer War memorial to a soldier there. In 1924 a bandstand was erected nearby as a memorial to local soldiers
who served in WW1 (BAOH/CMP).

Memorial Avenue plantings
A NSW example is the West Tamworth Avenue of Honour, on the New England Highway and Gipps Street,
covering six blocks between the highway and Belmore Street. The avenue is 40’wide framing divided carriage
ways, planted either on the 18th (WKC says 15th) of September 1918) using smooth & rough-barked Eucalyptus
spp., kurrajongs (Brachychiton populneus), evergreen / holly / holm oaks (Quercus ilex), silky oaks (Grevillea
robusta), a few camphor laurels (Cinnamommum camphora), some Norfolk Island hibiscus (Lagunaria
patersonia) some pines (P.halepensis?).
To plant it, permission was sought from Council by the West Tamworth Girls’ Club – Women War Workers
Association. There was debate about the poor soil in the area and the desirability of its relocation to Belmore
Park, which had a better water supply. Gipps Street was decided upon. The first tree was planted by the Mayor,
the remainder by the boys’ mothers. On the 20th of September the same year, the West Tamworth Voluntary
Workers’ Association was formed to fund-raise for a monument for the avenue. This took some decades to
achieve. The Tamworth Jockey Club made a large donation, enabling the buying of another 100 trees. The
avenue’s trees vary in age but are in good condition (said Cockerell, 2006). Most were said to be in fairly good
condition in 2012 (MA104406; TRSL). The memorial was dedicated on 11 November 1967 (WKC).

Above) a Memorial avenue north-west of Melbourne airport, on Mickleham Road, Mickleham, originally river red and sugar
gums (Eucalyptus camaldulensis and E.cladocalyx). Over time these deteriorated and were replanted in 2002 by school
children, veterans and families, with river red gums. Sample 2002 plaque.(Stuart Read).

Tasmania’s earliest memorial example is in Carrick, the Soldiers’ Avenue planted in1946-7, of European elms
(Howard/FOSMA). A more-recent example in that island is in the north-west’s Devonport, Victoria Parade and
Bluff Road, Bluff Road Coastal Reserve, the Vietnam Veterans Memorial Avenue, planted on 4 June 2011. This
comprises Norfolk Island pines (Araucaria heterophylla), and was created by the Rotary Club of South Devonport
to remember 17 servicemen who died in the Vietnam war 1962-73 (MA94887).
In Western Australia, not the oldest but a notable example is in the Great Southern region at Albany, planted on
Mt. Clarence. It is called Apex Drive Honour Avenue - remnant plantings made in 1955-56 by the RSL and Apex
Club, replaced the original Middleton Road avenue planted in 1921 (commemorating each of WW1, WW2 & the
Korean War). A dramatic triple avenue of NSW swamp mahoganies (Eucalyptus robusta) as commemoration of
all the wars in which Australians have fought.
Albany with its protected bays and harbours was a major departure point for many AIF soldiers heading for the
Middle East)(MA60003). 180 trees survive (2013: BAOH/CMP) WKC notes there are plaques in front of the trees.
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Above) Post-WW2 avenues continue to be planted. Yungaburra in Queensland’s 2012 Avenue of Honour, commemorating
42 soldiers who’d died in Afghanistan. 70 flame trees (Brachychiton acerifolius)(Kathy Wright).

Lone Pine plantings
The battle of Lone Pine on 6/8/1915 was one of the bloodiest of the Gallipoli campaign: over 2000 Australians,
2721 New Zealanders and 5-7000 Turks died. In all half a million Turkish, British, French and ANZAC soldiers lost
their lives here in 1915. To this day the battles and the fallen are commemorated on ANZAC Day. There are
numerous war memorials in Australia, New Zealand and Turkey, where Gallipoli itself has a most impressive
cemetery, revered as a sacred shrine by the Turkish people as well as Antipodeans.
Wilcox & Spencer (2007, 3) note that P.halepensis ssp. brutia is native to the Gallipoli peninsula. The southern
part of which is covered in forests of this pine and maquis scrub. ‘Plateau 400’ in Gallipoli was the scene of a
major diversionary offensive launched by the 1st Australian Infantry Division on 6/8/1915. The Turks had cut
down all but one of the pines on the slopes, so the ridge became known as Lone Pine Ridge. In 3 days of fighting
10,000 men were lost. Seven Victoria Crosses were awarded.
Wilcox & Spencer (ibid, 3) explain that after World War 1 Sergeant Keith McDowell brought back a cone from
the famous Gallipoli lone pine, from which four trees were later planted at war memorials in Victoria, in 193334. These are Turkish red /Calabrian pine (Pinus halepensis ssp. brutia).
But most ANZAC pines planted in Australia and New Zealand to commemorate men lost in the campaign, and in
particular Lone Pine Ridge, are Aleppo pines (P.halepensis). This species does not grow naturally in Gallipoli, but
is found near the coast in Turkey, Syria, Israel, Greece, Croatia, Italy, France, Spain and North Africa.
The P.halepensis tree’s origin may have been a cone collected by an Australian soldier from Turkish trenches off
a tree branch, probably brought in from a woodlot or hedgerow planted on the Gallipoli peninsula. Pine logs and
branches were used to shore up and cover Turkish trenches, these coming from various woodlots or hedgerows
across the peninsula, or possibly brought in from Constantinople/Istanbul.
The Lone Pine Memorial is the principal Australian memorial on Gallipoli peninsula. It is built directly over the
trenches wrested from the Turks at the Battle of Lone Pine, 6-9/8/1915, and takes its name from the tree that
stood in the area on 25 April but which was soon shot to pieces. Even so its legacy lives in Australia in various
locations.
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As far as is known, two Australian soldiers souvenired cones that found their way back to Australia:
New South Wales:
Lance Corporal Benjamin Smith (3rd Battalion) sent a cone home to his mother, Mrs McMullen at Inverell, NSW
to commemorate his dead brother, Mark, killed in the Battle of Lone Pine. She kept it for 13 years until 1928
before planting the seeds. She grew two seedlings, one she presented to Inverell and the other to the Parks &
Gardens section of the Department of the Interior in Canberra. The Inverell tree was planted in Victoria Park,
but cut down in 8/2007 when deemed unsafe. A third-generation lone pine was planted in Victoria Park near
the site of its predecessor. A first-generation lone pine (offspring from the Lone Pine in Gallipoli) was donated
to the Inverell RSL Club by Allan Smith, son of Lance Corporal Benjamin Smith and planted in front of the Club
on 5/12/2007 (Slessor, 2007). The Duke of Gloucester planted this second tree at the Australian War Memorial
in Canberra on 24/10/1934. It is an Aleppo pine and today stands over 20m tall.
Victoria:
Sergeant Keith McDowell souvenired a cone from the original Lone Pine and on returning to Australia gave it to
his aunt by marriage, Mrs Emma Gray of Grassmere near Warrnambool. Some 12 years later she planted seeds,
four of which grew. One was planted in Wattle Park, Melbourne in 1933, another at Melbourne’s Shrine of
Remembrance, another (on 18/6/1933) at the Soldiers’ Memorial Hall at The Sisters, near Terang, the fourth (on
23/1/1934) in Warrnambool Botanic Gardens.
In 1964 Tom Griffiths, President of Warrnambool Legacy, proposed raising seedlings in the jubilee year of
Gallipoli from trees throughout Australia in honour of those lost in 1915. Melbourne Legacy propagated and
distributed seedlings. A number of cones were taken from the Shrine of Remembrance’s tree and raised (c.150)
in the Forest Commission’s nursery at Mt. Macedon. In 1989 more seedlings were collected hoping to raise 1000
trees, Legacy working with the Victorian College of Agriculture and Horticulture in Richmond. Presentations are
made to interested bodies by Legacy Clubs.
In 2014 about 60 cones were taken off the Warrnambool Lone pine to propagate more. This tree’s cones are
under ongoing attack by corellas, said Warrnambool Botanic Gardens Director, John Sheely. Viable seed will be
sent to Legacy in Melbourne to propagate in partnership with Burnley Horticultural College. WBG will keep some
for its pinetum (to be planted in 2015 to commemorate 100th anniversary of Gallipoli). That pinetum already
contains 2 lone pines propagated from the same tree (EH).

Above) Colac, Victoria’s Lone Pine, propagated from the Lone Pine on Gallipoli peninsula, planted in the Jubilee year of that
battle, in 1965 (Stuart Read).
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Turkey:
Seeds reputedly from the original Lone Pine were used to grow a pine in the grounds of the eponymous cemetery
at Gallipoli, with 1167 burials from all periods of the campaign. The pine itself has been referred to as an Aleppo
pine (Wright, 2003) [The original lone pine was identified in 1987 as a stone pine (P.pinea) although further
research reveals this to have been a relatively modern replanted tree – i.e. symbolic, cf the actual, in-situ ‘lone
pine’ (Stephens, 2013, in press)] but is actually a stone pine (P.pinea), which is not native to Gallipoli but is widely
planted around the Aegean region of Turkey. It was planted in the 1920s.
Numerous commemorative pine trees have been planted in Australia and New Zealand supposedly derived from
pine cones brought back by soldiers from Gallipoli. These include Monterey pine (Pinus radiata), stone pine
(P.pinea), Canary Island pine (P.canariensis), Aleppo pine and Turkish red pine.
In 1990 two trees were taken back to Gallipoli with war veterans who attended the memorial service marking
the 75th anniversary of the Battle of Lone Pine. Since the 1980s many trees have been grown by both seed and
grafting from material collected off the Canberra Australian War Memorial Lone Pine. These have been
disseminated to many organisations including RSL branches and clubs, schools and other interested parties.
Yarralumla Nursery, ACT now propagates a number of seedlings from this tree’s seed, generally available free to
RSL branches, schools or organisations wanting them for ceremonial purposes. Seed is available on request.

Gallipoli oak plantings
(Quercus coccifera ssp. calliprinos, aka Kermes oak).
The National Trust of Australia (NTA)(Victoria), identified Gallipoli oak (Quercus coccifera ssp. calliprinos)"as a
symbolic link between the Centenary of ANZAC, the people of Turkey and primary school children of Victoria."
Australian General (Sir) John Monash wrote to his wife from Gallipoli in 1915 sending acorns of this holly-like
shrub ‘of which these hills are covered’. Captain William Lempriere Winter-Cooke also sent some to his family
in 1916 at Murndal, near Hamilton, Victoria. Acorns were planted where Winter-Cooke went to school at
Geelong Grammar School. Offspring from both were planted at the Royal Botanic Garden, Melbourne and Shrine
of Remembrance.
To bring this link to life the National Trust plans propagating up to 2000 Gallipoli oaks to be planted in Victorian
primary school grounds during remembrance ceremonies in 2015-18. The project will include interpretive
aterial to communicate the story of the Gallipoli oaks during World War I, the process of propagation and our
enduring relationship with the Turkish people. Over 450 primary schools across Victoria have already signed up.
Any school to register will get a seedling for a commemorative planting, a plaque, support from a RSL sub-branch,
a horticultural advice sheet, digital e-book on the Gallipoli Oaks Story and how this tree came to Australia and a
digital teacher resource kit for classrooms. More info is online at: http://gallipolioaks.org/
Parsons (2015) notes that Yarralumla Nursery (ACT) are assisting, having found 2 Kermes oaks in Canberra, 1 at
Turner Primary School and 1 in ANU campus near the Physics building. She adds that in 2014 450 seedlings had
germinated, in 2015 there were about 600 growing. In 11/2013 Governor-General Cosgrove planted a Kermes
oak in the grounds of the Royal Botanic Gardens, Melbourne and on 17/4/2015 the first Gallipoli oak was planted
at Hamilton Primary School in Victoria. The NTA (Vic)’s annual report notes that in 2016/17 the 400th Gallipoli
Oak was delivered as part of the project.
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Above) Murndal’s Gallipoli oak ‘grandfather tree’- source of acorns for
The Gallipoli oak project (Photo courtesy of www.nationaltrust.org.au)

Above) Leaves and acorn of Gallipoli oak,
Murndal (Photo c/o www.shrine.org.au)

Other War Memorial Avenue plantings
A Victorian example of a War Memorial Avenue is in Gippsland’s Jarrahmond, 5km west of Orbost, along B Road.
It was planted in c1955 and is a line (not an avenue) of 18 English oaks (Quercus robur) along one side of the
road (linking the farms of two servicemen) and two deteriorating blossom trees: a double pink flowering cherry
(Prunus x serrulata ‘Kanzan’) and a flowering peach (P. persica cv.). It was dedicated to the 15 young men who
attended Jarrahmond School and later served in the forces in WW2, two of whom died. The planting once
comprised inter-planted oaks, flowering peaches and cherries. The trees lead to an old school site. At the end of
the vista is a stand of massive mahogany /bangalay trees (Eucalyptus botryoides). In 2001 the local Landcare
Group, RSL and East Gippsland Shire Council cleaned up the site and on 16 April 2002, installed an historical
marker sign and plaque on the road (MA99181; EGLC). With an ANZAC centenary $5000 grant in 2014 locals
were able to plant replacement trees and place plaques along the avenue.
In Tasmania’s Devonport, Victoria Parade and Bluff Road, the Bluff Road Coastal Reserve contains the Vietnam
Veterans Memorial Avenue, dedicated on 4th June 2011. Planted with Norfolk Island pines (Araucaria
heterophylla), this was created by the Rotary Club of South Devonport to remember 17 servicemen who died in
the Vietnam War, from 1962-73 (MA94887).
The National Rose Society of Western Australia claimed that 50 councils in that state had agreed to launch a
rose garden in public reserves as a memorial to soldiers lost in two world wars. To date, seven have been
identified in the late 1940s- 1950s. One was Collie’s Soldiers’ Memorial Park’s Memorial Rose Garden (1950).
Collie Council planted 147 roses as a memorial to all local men who had died in two world wars. This was renewed
in 1990 (Reidy, 2016).
And in the impressive young National Arboretum in Canberra, in 2010, 102 Turkish red pines (Pinus brutia) were
planted in a new forest to commemorate the 102,814 service personnel who died serving with Australian units
in conflicts from 1860 to the present. This forest fits with the arboretum’s concept of ‘100 Forests’.
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Other War Memorial (non-avenue) plantings
A Queensland example is Rockhampton’s World War 2 Memorial Pool and forecourt park, in Lion Creek Road. A
1924 the War Memorial obelisk’s surrounds were landscaped by R. Simmons, the Director of Rockhampton
Botanic Gardens. It comprised a semi-circular drive lined both sides with Canary Island date palms (Phoenix
canariensis) and native cabbage tree palms (Livistona australis) forming a forecourt of lawns with specimen trees
– old figs (Ficus sp.) and 2 yellow flamboyant trees (Peltophorum pterocarpum). At the building’s frontage are
two Royal palms (Roystonea regia) (QHR; Brouwer et al, 2013, 180).
A notable Tasmanian example is the Pioneer Avenue or the Pioneer Memorial Highway, along the main Midland
Highway from Launceston in the north to Hobart, a distance of some 200km. Plantings took place from 1935
(when it was dedicated) until 1939. In all they comprised over 6000 trees, of nearly 100 species, in belts and
plantations. Nearly all tree species were exotic. The design is informal, with belts and groves in some places,
more formal stretches in others, depending on topography and scenic views available. The planting design was
by John Walker, a horticulturist from a family of nurserymen in Tasmania’s north. Recent additions have been
planted by and through Landcare groups, using a number of native species (Walker, 2012).
Particularly notable is the NSW/ACT Remembrance Driveway (1953+ commemorating WW2 & other battles
since. This bold vision was of a series of informal plantations (52) of natives & exotics, a total of over 50,000
trees. The intention was to create a continual groves and plantations along the entire highway from Macquarie
Place, Alfred/Bridge Street, Sydney to the Australian War Memorial in Canberra (1952/3+). Interest was revived
during the ‘Australia Remembers 1945-1995’ celebrations with added Government funding: tree planting on a
huge scale is being undertaken (2002/Correy in OCAG). A 1990 realignment left sections in the Southern
Highlands off the (current) Freeway/Highway. Many were rebuilt and 20 plantations added in the 1990s with F5
Freeway/Hume Highway realignment/upgrading and renamed after VC medal bearers. The Moss Vale-Sutton
Forest and Berrima sections are recommended for local heritage listing on Wingecarribee Local Environmental
Plan. 5/2015 the Berrima Grove was replanted with 17 new trees donated and planted by regional Garden Clubs
replenishing some ailing trees in this grove (Roxby, 2014). An oral history project on the highway is at
http://www.rms.nsw.gov.au/about/environment/protecting-heritage/oral-history-program/remembrancedriveway.html

Australian War Graves Cemetery, El-Alamein, Egypt – an ‘avenue’ of Bougainvillea glabra (Aleisha Buckler).

The 19th National Street Tree Symposium 2018
74

Notable Avenues – not war-memorials
In the NSW Blue Mountains town of Faulconbridge’s Jackson Park is the Prime Ministers’ Corridor of Oaks
planted in 1933-4 on land donated by Joseph Jackson, NSW MLA for Nepean for 33 years (Minister for Local
Government 1932-33). Jackson was the then-owner of Faulconbridge House, the former home of Sir Henry
Parkes and an admirer of Parkes as the father of federation. His idea was an oak avenue planted by all Australian
Prime Ministers or their nearest surviving relatives, as a national memorial outside Parkes’ home. Plantings
commenced in 1934. A plaque was placed under the tree for Edmund Barton, first Prime Minister (12/1900).
Oaks on the north row commemorate Keating, Fraser, McMahon, McEwan, Forde, Fadden, Menzies, Page,
Lyons, Scullin, Bruce, Hughes and Howard. Those on the south row commemorate Hawke, Whitlam, Gorton,
Holt, Chifley, Curtin, Barton, Deakin, Watson, Reid, Fisher and Cook (BMACHO, 2010, 8).
A South Australian example is in Hahndorf in the Adelaide Hills: the Windsor Avenue Oak trees. These were
planted in 1937 to commemorate the coronation of King George VI, having been raised from acorns sent from
Windsor Great Park in the United Kingdom. They were planted by school children from Hahndorf Public School
under the direction of the teacher Mr H.A. Schwartz on Arbor Day, 19th August 1938.
A particularly notable avenue on the highway from Melbourne to Adelaide is in Victoria’s Western District town
of Camperdown. It runs along the town’s main, Manifold Street / the Princes Highway, and is called the Finlay
Avenue of elms and was planted on 12 July 1876. In all, it comprises 290 European (aka ‘English’) elm trees
(Ulmus procera). They run right up to and through the middle of town, forming one of Australia’s most
outstanding tree avenues (VHR item H0647). The avenue frames and contains significant public memorials
including: Manifold Clock Tower (1896-7); the Empire/Boer War Memorial (1902); J.C. Manifold Monument
(1922 – commemorating a prominent local benefactor and politician); the Soldiers’ Memorial (1929); and the
Daniel Curdie Memorial (1934) commemorating another pioneering district family.
Perhaps the best-known and most-photographed avenue in Western Australia, Perth’s King’s Park, runs along
Fraser Avenue. It is of Queensland lemon-scented gums (Corymbia citriodora) running along a major park entry
along the top of the scarp. Despite popular perception, this is not an honour avenue – it was planted 1938 to
replace several failed attempts at an avenue of Western Australian red-flowering gums (Corymbia ficifolia)
planted from 1897 (the time of Kings Park’s opening). It is remarkably grand and beautiful.
More time than preparation of this paper allows would afford cross-checking of TREENET and AGHS lists to date
which may indeed add many more to either or both lists. This work will proceed when time allows.

Conclusion
Australia is particularly rich in war memorial avenues, groves and other plantings. It took to this British idea with
some abandon, garnering significant community support, which endures today, despite the ravages of time,
harsh climate and wavering commitment from more official bodies. Recent decades and particularly the last
years running up to centenaries of the beginning and end of World War 1 have seen significant rising interest,
funding and renewal (plantings, re-plaquing, re-dedications) of avenues, replacing lost ones, filling gaps and
bringing a new generation into awareness of, and commitment to, their conservation. TREENET and the AGHS
have played an active part in this, stimulating interest and action. More needs to be done, in terms of research,
activism and renewal. But the signs are good – very good. One example: the National Trust of Australia (Victoria)
has adopted a policy of nominating all that state’s war memorial avenue plantings for listing on its own
Significant Tree Register (which is in fact a national list, online). This is a fine move, and likely to lead to broader
statutory heritage listing by local Councils and the State Register, in time. More, please!
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STREETS – PART OF THE RACE TO THE TOP
Steven Burgess
MR Cagney
Cities are changing. Well, good cities are changing. They are changing in a few ways, and these changes are
having a range impacts. One of these impacts has been that inner urban living has become so desirable, that it
nearly is or maybe is out the price range of the majority of the population. This in itself though, will provide
opportunities elsewhere. There will be opportunities to attract a different market to suburban living and also to
regional living.
The problem is – we aren’t geared like that. Suburbs and regional villages, towns and cities are geared up, not
to compete with the lager cities, but to compete for their rejects. Harsh, I know, and I really do feel like a horrible
person for saying it if it is any consolation, but there, I’ve said it. It simply isn’t OK for our smaller towns and
cities or outer suburbs to say “come to our place to invest, everything is cheaper and there are no traffic jams
so you can drive everywhere”. Forgive me for stating the obvious, but that puts you in the race to the bottom,
and some places are good at it. That is they are good at making cheap car dominated places. Releasing land on
the outer urban edges and then providing road space and parking space to compensate for the fact that you
have to drive everywhere. Being able to drive everywhere has its flexibilities and can be misinterpreted as
‘freedom’. Having to drive everywhere however is the cruellest of prisons. This is happening too often and its
happening on our watch.
The weird thing is we know this is not really what people want. We have large data sets on what people want
from their town centres and neighbourhoods (PlaceScore© http://www.placescore.org/ ). Let me give you a
hint it isn’t, hot, depressing, disconnected and polluted. Its clean, green and safe!
Thanks goodness clean, green and safe is easier and cheaper to do than the other stuff!
Quality dense, diverse, walkable and connected centres are the trick, and luckily we know exactly how to build
them. For the last 50 or so years we have mostly chosen not to, but we haven’t forgotten how…have we?

The question is:

do we like spending time here;
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Or here;

Its not about what house you want to live in, its about what community you want to live in. A clean green and
safe one. Clean, green and safe means less cars, better designed streets, cooler streets, smaller house setbacks,
green front yards that invite people to walk along your street. Generous footpaths where your can walk next to
your child, mate, friend, lover, wife or husband, not in front or behind. And of course it means significant,
beautiful, remarkable, memorable, plentiful, oxygen producing, carbon eating street trees. And no, I really don’t
care if it means you have to sweep up the leaves, or some other petty maintenance issue. This is the future of
healthy happy and healthy cities we are talking about. Your children and their children need us to do much better
here. And we aren’t.
A fun thing to do would be to sit back and blame institutional suburban developers for being greedy, or not
understanding the future of cities or being obsessed with development and not planning etc. Fun as it might be
however, it is mean, and it is completely unjustified. Our planning systems Australia wide make it easier for the
market to plan, develop and sell urban sprawl (which gets us hot, depressing, disconnected and polluted). What
our planning system makes it difficult to do is quality diverse, walkable and connected neighbourhoods (clean,
green and safe).So if you have a responsibility to your investors, and we all do, whether it is tax payers,
ratepayers or shareholders, it makes sense to develop sprawl doesn’t it? Of course, it does. But here is the rub;
we don’t like it any more.
The millennials want to live in exciting, vibrant and walkable neighbourhoods. Unit now however, in Australia,
that meant inner urban Sydney and Melbourne. But because they are the only real options they are becoming
too much in demand and therefore too expensive. More people want dense, diverse, sustainable a resilient
living that the market is not supplying, so it. There is plenty of sprawl development which makes it cheap, and it
is easy to get approved and developed, but it is not delivering on the clean green and safe.
So suburbs and regional cities, towns and villages around Australia…get your s*#t together and get on the race
to the top. Overspill from Sydney and Melbourne will be binary. They won’t spread themselves around. They
will ALL go to the coolest City. The one that will take the risks. The one that will go outside the boundaries. What
does that mean? Well it means creating great streets and diverse housing. Create a “yes and” rather than a “no”
or “yes but” culture in government. Giant street trees, generous footpaths, free outdoor dining, separated bike
lanes, genuine mixed land uses. A place where you just want to walk and sit, and walk and shop, and walk and
eat, and walk and say g’day. A place where you want to be…
We are not talking about a big shift in what is actually achievable here. All the community wants is for us to
relearn the art of making places they like. Who’s in?
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