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CARBON AND WATER FLUXES OF TREES
PROFESSOR DEREK EAMUS
University of Technology Sydney

INTRODUCTION

Trees are important components of landscapes, whether that is in an urban, rural or wilderness
landscapes. Their importance includes their economic, biodiversity, conservation, ecological,
aesthetic and spiritual value. Although their economic value as sources of timber is well
understood, their broader economic value through provision of ecosystem services remains
poorly recognized (Eamus et al. 2005). Examples of ecosystem services that are provided by
trees, woodlands and forests include stabilization of soil through their root system, absorption of
carbon dioxide in the mitigation of climate change, transpiration of water to offset flooding and
salinity risks and the cooling effects of canopies of trees in urban landscapes.

Carbon uptake is required for tree growth, and even mature, non-growing trees absorb carbon
dioxide each day. The process of carbon uptake during photosynthesis is always associated with
transpirational water loss from leaves and an understanding of how these two processes respond
to changes in the environment is central to understanding how trees may respond to climate
change.

The aim of this presentation is to present daily and seasonal patterns of carbon and water fluxes
of some native woodland trees and then to discuss how climate change may impact on these
processes.

METHODS

Two methods of measuring tree water use and canopy water and carbon fluxes were used. In the
first, sapflow sensors (Fig. 1a) were used to measure the rate of flow of water up the stem of
individual trees. In the second, eddy covariance methods were used (Fig. 1b). Descriptions of
these methods can be found in Eamus et al. (2006). The data presented in this talk are derived
from studies undertaken in the Northern Territory of Australia.
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Figure 1

(a) Sapflow sensors measure the velocity of a heat pulse moving up the
stem of trees. Eddy covariance towers have equipment to measure wind
speed, wind direction, water vapour concentration and CO2 concentration
above canopies. From these measurements the flux of C to the canopy
and water from the canopy can be calculated.

RESULTS AND DISCUSSION
Rainfall in the NT is highly seasonal, with a pronounced wet season (November to March
inclusive) when 90% of annual rainfall occurs (Fig. 2). In contrast, the daily potential rate of
evaporation is relatively constant, varying between about 5 and 7.5 mm per day (Fig. 2).
Because of the seasonality of rainfall, soil moisture content in the upper soil profile remains high
in the wet season but declines in the dry season (Fig. 3). The cause of this decline is uptake of
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Rainfall is highly seasonal in the NT but evaporation rates are
comparatively more stable. Data from Hutley et al. (2000).
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Figure 3

Soil moisture in the top 50 cm is high during the wet season but declines
during the dry season because of uptake by trees, and also because of
evaporation from the upper soil profile and also because of a percolation
of water downwards due to gravity. Data from Kelly (2005).

The decline in soil moisture content of the upper 50 cm of soil, where most of the roots are
located, is reflected in the change in pre-dawn leaf water potential (Fig. 4). Declines in pre-dawn
water potential (moving away from zero to a more negative value) are indicative of declining soil
water availability and reveal the development of increasing levels of water stress in the leaves as
the dry season progresses.

It is interesting to compare the behaviour of two contrasting ecosystems, a eucalypt open forest
(EOF) and a monsoon forest (MSF) in their response to the cessation of rains that occurs at the
end of the wet season (Fig. 4). The decline in water potential of the eucalypt forest is much larger
than that of the MSF because the MSF is found at low points in the landscape where surface and
sub-surface run-on of water keeps the soil wet all year. This difference in behaviour is also
reflected in the difference in response of the leaf area index of the two ecosystems (Fig. 5). Leaf
area index is a measure of how much leaf is present in the canopy and it varies seasonally. As
soil moisture content declines for long periods (weeks and months) leaf fall occurs and the leaf
index of the canopy falls significantly in the eucalypt canopy.
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Figure 4

As the soil moisture content of the upper soil profile declines, pre-dawn
leaf water potential declines from a maximum value observed in the wet
season to a minimum value observed at the end of the dry season. Two
ecosystems, a eucalypt open forest (EOF) and a monsoon forest (MSF)
are compared in this figure. The decline in the eucalypt forest is much
larger than that of the MSF because the MSF is found at low points in the
landscape where surface run-on of water keeps the soil wet all year.
Data from Kelley et al. (2007).
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Figure 5

Seasonal changes (wet season to late dry season) in leaf area index of
the tree canopy are very large for the eucalypt open forest, where
changes in soil moisture content are also highly seasonal. In contrast,
the change in LAI observed for the monsoonal forest (MSF) are much
smaller because changes in soil moisture are much smaller. The large
decline in the MSF in the late-dry of 1999 is because of a fire that passed
across the site. Data from Kelley et al. (2007).
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The two dominant species growing in the northern savannas around Darwin in the NT are
Eucalyptus tetrodonta and E. miniata. These two species are evergreen and transpire all year. In
some years, such as 1998, transpiration rates may be reduced in the dry season, but most often,
there is no decline in transpiration observed between the wet season and dry season, as
observed in 1999 (Fig. 6). This lack of seasonality in water use in the dry season has been
observed across many years and is counter-intuitive. It occurs because of the ability of these
evergreen trees to extract water from deep stores in the soil. These species extract water from up
to 8 m depth. Despite the evergreen trees showing a reasonably constant rate of transpiration
between the wet and dry seasons, (averaged over many years) there is a highly consistent and
large decline in the rate of carbon uptake by savannas in the dry season (Fig. 7). This is the result
of three factors. First, the annual C4 grasses that have a very high leaf area index in the wet
season, die in the first month of the dry season and stop fixing carbon. Second, the deciduous
trees lose their leaves in the first month of the dry season. Consequently, the amount of green
leaf that is fixing carbon in the dry season is much less than that seen in the wet season. Finally,
as the dry season progresses, the soil moisture content declines and there is some closure of
stomata even in the evergreen trees. This further reduces the ability of the savanna ecosystem to
fix carbon, as shown in Fig. 7.
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Figure 6

The dominant evergreens in the northern savannas of the NT of Australia
are E. miniata and E. tetrodonta. In some years (for example 1998) they
may show a reduced rate of transpiration in the dry season, but in most
years they do not show such a decline (for example 1999).
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Canopy-scale fluxes of carbon to savannas shows a strong diurnal and
seasonal pattern. Photosynthesis is largest in the morning when
temperatures are not too high and evaporative demands not too large.
They are also largest in the wet season (March) and smallest in the dry
season (July and September) when soil moisture is low and the annual
grasses have died and the deciduous trees have lost their leaves. Data
from Eamus et al (2001).
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Xylem tensions increase until
xylem embolism occurs
(When extreme declines occur)

Atmospheric water
content declines

Evaporative
demand increases

If water loss from leaves
exceeds supply from roots, leaf
water potential declines

Soil water content
declines

Root water potential
must decline to
maintain uptake and
so leaf water potential
declines also

Abscisic acid
content and pH of
xylem sap increases

Water uptake
declines if leaf
water potential
maintained

Supply of water to
leaf declines

Unfavourable local water
potential gradients in leaf occur
and guard cell turgor declines

Stomatal closure
occurs, Gs declines
Figure 8

A schematic of the mechanisms linking reduced soil or atmospheric water
content with reduced stomatal aperture and conductance (Gs).
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The importance of soil moisture and atmospheric water content (RH) to the behaviour of leaf
physiology is highlighted in Figure 8. This figure shows how these two factors combine to reduce
stomatal conductance and hence water loss and carbon uptake. This pattern of responses is
observed almost universally across all trees of Australia, whether they are growing in urban, rural
or wilderness landscapes.

Predicting the effect of climate change on water and carbon fluxes presents many challenges. A
large experiment being conducted in NSW by a consortium of UWS, UTS, UNSW and NSW
Primary Industries is growing 12 trees from seedling to 6 y age under CO2 enriched conditions
with two levels of water supply. The aim of this work is to validate a process based model of tree
growth and function under future climate scenarios. At the moment it is likely that the increase in
carbon dioxide concentration within the atmosphere is already having an impact on the amount of
carbon being taken up by Australian landscapes into vegetation. The reduction in stomatal
conductance that invariably arises in response to an increase in atmospheric CO2 concentration
in broadleaved species increases water-use-efficiency and this, coupled to the increased C
uptake, may be causing significant increases in tree cover in native woodlands of Australia. The
biggest unknown at the moment is the impact of climate change on the fire regime of Australia.
Changes in fire frequency, fire intensity and the timing of fires, is likely to have a major impact on
the native vegetation of Australia.

REFERENCES
Eamus, D., Hutley, L. and O’Grady, A.P 2001. Carbon and water fluxes above a north Australian
savanna. Tree Physiology, 21, 977-988.
Eamus, D., Macinnins-Ng, C., Hose, G.C., Zeppel, M.J., Taylor, D.T., and Murray, B. 2005. In the
service of ecosystem services. Turner Review for the Australian Journal of Botany 53, 1-19.
Eamus, D., Hatton, T., Cook, PG and Colvin, C (2006). Ecohydrology: vegetation function, water and
resource management. Pp348. CSIRO Press, Melbourne.
Hutley, L., Eamus, D., and O’Grady 2000. Evapotranspiration from Eucalypt open-forest savanna of
northern Australia. Functional Ecology 14, 183-194.
Kelly, G. (2005) Tree water use and soil water dynamics in savannas of northern Australia. PhD thesis,
Charles Darwin University.
Kelley, G., Eamus, D., O’Grady A., and Hutley, L. (2007). A comparison of tree water use in two
contiguous vegetation communities of the seasonally dry tropics of north Australia: the importance of
site water budget to tree hydraulics. Australian Journal of Botany. In Press.

The 8th National Street Tree Symposium 2007

9

TREES AND CARBON TRADING
JEFF ANGEL
INTRODUCTION

I am an environmentalist who has spent many years trying to protect trees and get more planted
to assist recovery of the landscape. Of course this has not been the only issue and while many
trees have been saved as a result of tortuous campaigns, new issues have come to the fore or
been current at the same time as the forest conservation efforts. Urban air pollution, salinity,
catchment improvement, coastal development, endangered species and the sustainable city – to
name a few. Many of the response policies have had trees – protection or reestablishment – as a
component.
The tree has been an enduring feature in the policy, rhetoric and symbolism of the environmental
fight. It appears in logos, brochure covers and website graphics denoting something right and
treasured; unlike during the nineteenth and early twentieth century period of agricultural
development when trees were seen as giant weeds.
Now we have climate change – the most momentous and threatening environmental problem
ever. We need a broad range of actions – abatement, adaptation and sequestration. The tree
has strong advocates promoting a leading role in these measures. They are also leveraging off
the last thirty years of environmental campaigning that made the tree so popular with the
community.
It must come as a surprise then, to many, that there are environmental groups which are not so
keen on the role of the tree. It was surprise to me and the Total Environment Centre. We should
all be passionate about the tree, especially native ones, but that passion can lead to you to
exaggerated or distorted perspectives.
If you want to be part of the solution, instead of just pointing to problems and demanding action,
you have to develop an ability to investigate and propose effective and strategic policies – that is,
have the capacity to also be dispassionate. In fact over the years I’ve found that you often get
better and more sustainable policy packages if you involve yourself in their development, instead
of leaving it to the traditional bureaucrats and politicians.
This is what the Total Environment Centre and other environment groups have been doing in
recent years. This year we turned our attention to carbon offsets and were surprised and
somewhat shocked at what we found – about our own reactions and the state of the industry.

BIOSEQUESTRATION
There are three types of tree policies in relation to global warming and each has its own useful or
suspect characteristics. They are all sequestration – they hold C02 and either prevent its release
to the environment or soak up CO2 - for different periods of time:
1. Avoided deforestation where existing native vegetation that is under imminent or likely threat of
being cleared, is saved. Thus the CO2 is not released.
2. Agricultural practices that foster soil carbon and a greater and more enduring extent for
grasslands. These practices take in CO2.
The 8th National Street Tree Symposium 2007
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3. Tree plantations – either as permanent plantings or over short or long term rotations, but with a
claimed consistent storage level of CO2 uptake.

Sounds alright in theory but once they become part of a policy mix in reality, problems emerge.
Let’s look at the recent adverts for the Grrrrrrrrn Saab that graced newspapers, websites and
magazines, in recent weeks.
Following a recent conversation with a Saab representative, and a survey of print media
advertising, it is our understanding that Saab’s claim that ‘carbon emissions are neutral across
the entire Saab range’, is based upon the planting of 17 trees through Greenfleet to ‘offset’ the
4.36 tonnes of CO2 emissions that are released when 1,650 litres of petrol are combusted over a
distance of 14,100 kms.
There exists a range of issues with claiming that such a strategy renders ‘carbon emissions
neutral across the entire Saab range.’ Any credible approach to ‘neutralising’ the emissions
profile of Saab cars would require the following attributes:
Life cycle carbon footprinting
A credible approach to neutralising the emissions of the Saab product range would require
addressing the ‘life cycle’ emissions of the product. Life cycle analysis measures all emissions
associated with the production, use, and ultimate disposal of a product. This is the accepted
standard. The Australian Greenhouse Office’s Greenhouse Friendly program requires lifecycle
analysis of emissions. Currently, Saab’s claim of carbon neutrality is based only on the emissions
that are produced during the combustion of fuel.
‘Offsetting’ should be the last resort
The use of carbon offsets should be the last measure implemented by organisations seeking to
reduce the emissions profile of their products or operations. In the case of the Saab range, the
first steps taken should be to significantly increase the fuel efficiency of the product through the
use of hybrid technology and to provide for the use of alternative low emissions fuels.
Tree plantations are the least credible carbon offset
Tree plantation offset projects are subject to a range of issues that undermine their integrity as a
carbon offset. We understand that the 17 trees to be planted by Greenfleet for each car sold will
take place within the next calendar year. This fact alone will result in an inherent mismatch
between the release of emissions and the ultimate sequestration of those emissions. Whilst the
emissions arising from the first year of driving will be released immediately, the emissions
sequestered by planted trees will take several decades to achieve.
When we consider the warnings of climate scientists that we have 10-15 years to move on
climate change, such long lead times render these offsets irrelevant.
KEY CONCERNS ABOUT TREES
The planting of a tree has prompted the growth of a vigorous carbon offset industry. TEC felt it
necessary to take a long, hard look at this industry in its recent report, ‘Carbon Neutral Watch,
corporates, consultants, credibility.’ (2007)
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In Australia, the majority of companies offering offset schemes promise to plant a certain number
of trees that will ‘soak’ up the equivalent CO2 emitted from specific activities. They often promote
their services by emphasising other environmental benefits such as improvements in soil salinity
and increased biodiversity.
However, the science of forestry plantings is considerably uncertain. A recent study undertaken
by the Planck Institute found that whilst trees do sequester carbon they may also contribute to
climate change simply because ‘the earth’s vegetation is churning out vast quantities of methane’
which carries with it a global warming potential 23 times that of CO2. In addition, the extent to
which the carbon released from the disturbance of soil, implicit in forestry plantings, negates the
benefit offered by the sequestering of carbon by the trees, has been questioned. It is also
suggested that the significant amounts of water required by eucalyptus trees, favoured by forestry
planting operations, can lead to the die-off of existing vegetation forced to compete for water
resources.
Even if we accept that forestry plantings, on balance, sequester a significant amount of CO2, a
remaining question is what happens to the sequestered carbon once the trees die. In the case
that a plantation turns into a self sustaining forest then one could argue that the growth of new
trees would simply take the place of old trees and sequester the carbon subsequently released.
However, the exact mechanics of such carbon cycling are highly uncertain. In addition, the
presence of fire as a reality of the Australian landscape and the potential that the manifestation of
climate change will bring lower levels of rainfall in some areas further queries the permanence,
certainty, and reliability of forestry plantings as offsets. Such permanence issues underlie the
statement from Cambridge University botanist, Oliver Rackham that, ‘Telling people to plant trees
(to address climate change) is like telling them to drink more water to keep down rising sea
levels.’
One of the greatest concerns relating to carbon offset operations is their use of future value
accounting in which future emissions reductions are reported as current emissions reductions.
FVA was made notorious by the now defunct US energy company Enron which inflated reported
revenues by including forecast revenues in current revenue statements.
For example, carbon offset companies that sell ‘x’ amount of trees to negate ‘y’ tonnes of
emissions associated with an airflight give the impression that such emissions offsetting will occur
immediately. However, a recent study undertaken by scientists at the University of East Anglia
and Sweden’s Lund University found that an offset bought through the British company, Climate
Care, would take about 100 years to recapture the carbon emitted by a flight.21. As noted above
we need act faster and more permanently.
In Australia there is the potential to plant up to one million ha of forests. Even if this was carried
out over a short time frame, this would lead to the sequestration of only between 2.5-5% of total
Australia’s total GHG emissions. Whilst useful, it should not be overstated to the detriment of
other more environmentally effective offsets that would reduce GHG emissions at source.
Price discrepancies also often exist in offset schemes that offer tree planting services. The
apparent simplicity and price attractiveness can be misleading to the consumer who does not
know or understand the inherent variability, difficulties and often unavoidable failures that are
involved in tree planting.
There are many providers that undertake their programs cheaply for several reasons: they do not
have accreditation; they calculate relatively low levels of emissions as associated with particular
activities; they don’t employ sufficient professional staff; or they don’t insure against future carbon
stock loss.
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So we are not keen on tree planting as a first order action.
There is also a need to differentiate between tree planting to absorb emissions and avoided
deforestation.
The importance of the flexibility mechanisms under the Kyoto Protocol reductions from ‘avoided
deforestation’ are ’based on protecting the carbon that is already stored in vegetation’ whereas
projects for ‘reforestation are based on absorption of atmospheric carbon over time.’ There is the
significant additionality issue of proving the trees would have been cleared in the first place,
especially given the opportunity for ‘gaming’ of the land clearing approvals system in several
states.
If this test is passed, however, and the vegetation is to be preserved in perpetuity, the prevention
of carbon emissions provides greater attraction than new tree plantings, because the impact is
more immediate.

The use of carbon sinks arising from changed agricultural practices should also initially be treated
cautiously due to problems of persistence of the practice in the face of economic pressures and
drought; and objectively benchmarking the practice. For example, a farmer may change a grazing
practice in a way that increases carbon stored in the soil; however new market demands or
changes in financial needs or a new owner could result in reversion to the previous practice. Thus
it is difficult to suggest that the carbon offset has a long lasting effect and a purchaser of the
carbon credits will have to ensure payments are retrospective, rather than a lump sum upfront;
and that adequate monitoring is in place.
What about sequestration via commercial forest harvesting and plantation programs? Passey et
al have assessed biosequestration activities created as NGACs under the NSW greenhouse
credits legislation. 1 The carbon sequestration rule came into operation for the first time for the
2004 compliance period. They were created by Forests NSW and contributed 2.2% of the 2004
total (166,005 NGACs), and 5.3% of the 2005 total (538,471 NGACs).
Although the auditing requirements are very rigorous, they do not necessarily ensure a high level
of additionality. The authors point out that assessing additionality of biosequestration is complex,
both in terms of measurement uncertainty and in verifying that there are reasonable grounds for
believing the project would not have happened anyway.
Leakage may occur because the figures don’t incorporate other activities of the organisation that
may offset the sequestration abatement eg. increased logging in other areas because the GGAS
project area is no longer available for logging. Non-permanence is also an issue for all
biosequestration projects since carbon stored in biomass is at continuous risk of being emitted to
the atmosphere.
While measuring the abatement of biosequestration projects is difficult, it is also a problem to
measure their impact on Australia’s net sink inventory because projects below a certain size are
indistinguishable from the ’background noise’ due to the limit of accuracy of the national
database. In its Fourth Communication to the IPCC, the Australian Government acknowledged
that its LULUCF inventory estimates have an uncertainty of 20-60% (Australian Government,
2005 cited by Passey et al).

1 Passey, Rob, Iain MacGill, Hugh Outhred (2007) ‘The NSW Greenhouse Gas Abatement
Scheme: An analysis of the NGAC Registry for the 2003, 2004 and 2005 Compliance Periods –
draft for discussion’. CEEM
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CONCLUSION
I am aware that the offset industry is looking at all these issues. The recent charge of media
coverage has put the spotlight on them.
Stories point to embarrassing failures and
unprofessional quotes from some offset providers – that do not engender confidence.
The industry does need a clean out and minimum standards of behaviour. It is noticeable that
some offset traders that were previously exclusively tree planters are now diversifying into energy
efficiency at the site of the client and renewable energy credits.
And consumers in the marketplace are also making their views known. One of the biggest is
News Ltd which has not adopted tree planting as its central strategy. After investing in energy
efficiency and renewable energy at its sites; it is looking to buy wind energy credits in India.
There is an important rebalancing and reprioritising process underway. Inevitably tree planting
will be less highlighted. The risk factors involved in sequestration more appreciated.
Offsetting has a role to play in attacking climate change. Individuals and families want to take
personal responsibility and action. Companies want to improve their environmental reputation
and contribution.

As a final observation - do we need to worry about these things if we have a national emission
trading scheme?
Yes. A national scheme especially in its early stages won’t make big cuts to CO2 emissions, nor
will it cover all sectors of the economy. Action by individuals and companies towards carbon
neutrality are a very important supplement. It helps us respond quickly to an alarming problem –
but we need to make sure our actions and money are devoted to effective and enduring
contributions.
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CITYSMART – BRISBANE CITY COUNCIL’S RESPONSE
TO CLIMATE CHANGE AND IMPROVING
SUSTAINABILITY
NATURAL ENVIRONMENT AND SUSTAINABILITY BRANCH,
BRISBANE CITY COUNCIL
INTRODUCTION:

“Across the nation, people have taken an interest in climate change issues. The Brisbane
community wants to do their part in helping to reduce their impact on the environment.
CitySmart is a new program of environmental initiatives dealing with getting the community
involved to make Brisbane Australia’s most sustainable city.
Council is committed to addressing the challenges of climate change and energy use, and it is
recognized that educating and empowering the residents of Brisbane is important to achieve this.
Brisbane City Council will provide the Brisbane community with a range of practical information
and tools they need to reduce their environmental impact. By starting in the household, and
expanding to the street, the neighbourhood, and the suburbs, we can all take positive steps
towards reducing energy consumption and greenhouse gas emissions.
CitySmart is about changing behaviours while maintaining lifestyles. More importantly, CitySmart
is about Council partnering with commonwealth and state government, the community, business
and industry to take easy and relevant actions to achieve outcomes.” (Sustainable Brisbanemessage from the Lord Mayor, Campbell Newman.)
This paper outlines two of the signature CitySmart projects and their goals, including the Regional
Carbon Sink project. It also highlights the contribution already being made by Brisbane’s existing
urban forest, and finally highlights the exciting changes being made to Brisbane’s street and park
tree planting program and the role this will play in the Lord Mayor’s challenge to reduce the city’s
greenhouse gas emissions by 50 percent by 2026.

COMMUNITY DRIVE AND INPUTS TO CITYSMART:
Over the past five years, Brisbane residents have reduced their average water consumption by
30 percent and around 28,000 residents have taken up the Council’s rainwater tank rebate offers.
Ratepayers have also supported the The Bushland Preservation Levy which has now secured
2,300 hectares of bushland and wetlands in public reserves at a cost of $80 million. During the
development of the suite of CitySmart projects, Council has continued to seek input from a
community who have clearly expressed their strong desire to contribute and participate in
environmental initiatives.
Sustainability and climate change are challenging, complex and broad concepts. Therefore,
Council also set up an independent Climate Change and Energy Taskforce to advise Council on
how to prepare and respond to climate change, increasing energy use, rising petrol prices and
peak oil supply. Commissioned in 2006, Council adopted 24 of their recommendations to be
implemented through the Brisbane Climate Change and Energy Action Plan. Those
recommendations include:
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•
•
•
•
•
•

Reaffirming the greenhouse gas emissions reduction target of 50 percent by 2026
Leading by example and positively influencing others
Maximizing the economic opportunities of climate change
Making Brisbane a model of sustainable living
Investing in sustainable energy alternatives to power Council operations
Effectively communicating messages about sustainability, climate change and related
issues.

The CitySmart projects have synthesized these recommendations into simple priority actions to
offer the community new opportunities to adopt more sustainable behaviours across the themes
of water, energy, and waste management, reducing emissions, greening Brisbane and active
travel (Figure 1).
The entire CitySmart program over the next four years includes seventeen separate projects and
$8.45 million of investment. Just two of those projects, which are most relevant to the urban
forest, are described below.
THE REGIONAL CARBON SINK PROJECT:
Starting with the Oxley Creek to Ocean Project (O2 Project), Council is aiming to plant one million
trees over 1000 hectares in Brisbane over the next 12 months. The Lord Mayor is challenging
colleagues in neighbouring local authorities to collectively grow a regional carbon sink of up to
400,000 hectares across south east Queensland. Following initial Council investment to get the
O2 project started, the community will be invited to become carbon neutral by subscribing to the
project and buying carbon credits to offset the balance of their greenhouse gas emissions that
they cannot avoid or reduce.
Not only does the O2 project offer a visible and local carbon sink, but the locations targeted for
planting also support enhancement of the city’s core biodiversity network.
The future of Brisbane’s extraordinary wealth of native flora and fauna has been partly secured in
a network of public reserves, waterways and agreements with private landowners. However many
of those ecosystems have degraded over time and our current remnant vegetation cover is at
“threshold”. To ensure a resilient and robust network which can continue to sustain biodiversity
values in climate change conditions, a target of 40 percent remnant vegetation cover by 2026 has
been set.
Council is committed to maintaining strong linkages between planting for carbon sequestration
and habitat restoration in Brisbane, and thereby achieving multiple benefits through targeted
investment. In addition to habitat restoration, Brisbane stands to benefit with improved water
quality, increased amenity and enhancement to open space areas.
CITYSMART VANS:
CitySmart Vans were launched in July this year and will visit 24 shopping centres and 18 events
in 2007-2008, to provide a one stop environmental shop of information, advice and products to
help Brisbane residents understand and reduce their environmental impacts. Residents are able
to calculate their current greenhouse gas emission levels, find out about current local, state and
commonwealth rebates and purchase discounted energy saving products such as compact
fluorescent lamps (CFLs). The simple step of changing to CFL light bulbs can make a big
difference. If every household in southeast Queensland replaced six of their incandescent light
bulbs with CFLs, it is estimated that greenhouse gas emissions would be reduced by
approximately 460,000 tonnes per year. CFLs also last between 4 and 10 times longer than
regular light bulbs and use 80% less electricity.
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Building on the success of Watersense Blue Vans and Green Choice Gardening vans, the
CitySmart Vans also offer home gardeners simple tips to make the change to more sustainable
gardening. This includes advice on the use of greywater and planting small to medium shade
trees for summer cooling and energy conservation.
CARBON STORAGE AND SEQUESTRATION OF BRISBANE’S EXISTING URBAN FOREST:
The O2 project plantings are projected to soak up to 15 tonnes per hectare of carbon dioxide
each year. These new plantings are the only ones that currently qualify under greenhouse friendly
carbon sink guidelines. However in 2000, Council, in conjunction with the Australian Greenhouse
Office and University of Queensland, estimated that Brisbane’s vegetation cover was already
storing around 1.9 million tonnes of carbon and sequestering another 1.45-1.6 million tonnes of
carbon dioxide per year. That was equivalent to around 10 percent of total greenhouse gas
emission levels in 1999. Of even greater significance were the benefits of those trees growing
closest to where we live. Brisbane’s residential tree cover was estimated to be absorbing the
equivalent amount of carbon dioxide emitted by 30,000 cars per year, and cooling surface
temperatures in the relatively mild month of October 1999 by up to 5 degrees Celsius
(Yamamoto, 1999).

In the seven years since that study more
than 8,000 community volunteers have
planted approximately 600,000 trees for
habitat restoration and another 15,000
trees in shade-hungry Brisbane streets.

It is clear that O2 is a valuable addition to existing community projects and the multiple benefits of
Brisbane’s urban forest. Monitoring and promoting the greenhouse gas emission uptake values of
the entire collective of tree planting projects can provide important new incentives for community
participation.
As has been confirmed in analyses in several cities in the United States, valuable benefits of
urban trees extend well beyond their direct carbon dioxide sequestration. Most recently, the
important role of urban shade trees in the climate change agenda has been highlighted. In 2001,
Atlanta’s urban forest was providing $135 million worth of environmental benefits each year.
Interestingly, it was estimated that the cooling effect of shade trees in residential areas was
avoiding a 658,000 tons of carbon dioxide emissions through reduced energy consumption in
summer.
In April this year an analysis of New York City’s street tree resource also found that the
level of emission reduction due to energy savings from their shade and cooling effects to be as
much as 22 percent greater than their direct sequestration (Peper et al 2007). Like Brisbane,
New York City has a street tree population of around 500,000.
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NEIGHBOURHOOD SHADEWAYS…..TREE PLANTING THAT HELPS AVOID, CLEAN,
STORE AND SEQUESTER EMISSIONS:
As reported last year, (Plant, 2006) Brisbane City Council is targeting “shade-hungry” streets,
roads and bikeways identified from urban heat island and tree cover mapping in a Neighbourhood
Shadeways program. Neighbourhood Shadeways offers an exciting opportunity to showcase tree
planting that can not only reduce and absorb greenhouse gas emissions but where the shade
from new trees can contribute to avoiding emissions by cooling urban heat islands, reducing
summer energy consumption and increasing uptake of active and public transport. The goal is to
enhance and sustain each suburb’s outdoor environment in a way that gives back a generous
dividend of multiple social, economic and environmental benefits to that local community and
collectively benefits the whole city.

The most shade-hungry streets closest to train stations, cycleways and bus routes were
highlighted to communities involved in five Neighbourhood Planning projects earlier this year.
Leafy, walkable streets had already been identified by those communities as important ways of
enhancing the character and outdoor lifestyle of their suburb. As a result, Council’s 2007-08
budget provided funds for an additional 1,700 new street trees across those five areas. Apart
from absorbing around 700 tonnes of carbon dioxide per year, it is estimated that a further 1000
tonnes could be avoided if those shadier streets and cycleways reduce total private car trips by
as little as 1000 km per year across all five areas. That is not even considering any potential
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further emission reductions from the energy conservation and air quality benefits of that tree
shade.
Brisbane’s aspirational target is to increase street tree stocking levels from 73 percent to 90
percent by 2026. Community volunteers will plant more than two thirds of those street trees. In
our increasingly warmer climate, shady, comfortable footpaths are essential for encouraging
walking and cycling, and as long as sustainable sources of non-potable water are available,
Council will continue to plant street trees. However, if we are to achieve our aspirational target,
even greater support from other Council programs, and other potential sponsors is required.
Council is keen to identify the direct, indirect and net emission avoidance, reduction and uptake
benefits of street tree planting in order to promote further investment from within and outside
Brisbane City Council for Neighbourhood Shadeways and Subtropical Boulevards.
The Sacramento Tree Foundation provided an outstanding example of a public/ private
partnership. They implemented a shade tree planting program funded by their local electricity
authority, which provided free trees for private property owners to reduce their summer cooling
costs by 20-40% and avoid peak summer supply problems caused by air-conditioning loads.

CONCLUSION:
Brisbane City Council’s CitySmart program is an exciting suite of environmental initiatives aimed
at partnering with the residents of Brisbane to address the challenges of climate change and
energy use. To make Brisbane Australia’s most sustainable city, the Lord Mayor is passionately
committed to offering the community easy and relevant actions that can be applied house by
house, street by street and suburb by suburb to make a difference. Community response to the
launch of both the O2 project and the CitySmart Vans has been outstanding.
Council is also keen to continue to measure and promote the emission avoidance and reduction
benefits of Brisbane’s entire urban forest. Projects such as Neighbourhood Shadeways offer yet
another twist on the role of urban shade trees in the climate change agenda by suggesting
emission avoidance associated with increases in walking, cycling and use of public transport
rather than private cars.
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WAITE ARBORETUM AS A RESOURCE FOR
ADDRESSING CLIMATE CHANGE
DR JENNIFER GARDNER
INTRODUCTION
As an experimental rain fed collection The University of Adelaide’s Waite Arboretum is becoming
an increasingly valuable resource in view of global warming and widespread water restrictions.
Nestled in the foothills of Adelaide, South Australia, 34o58’S 138o38’E at an altitude of 100–110m,
the Arboretum was established in 1928 following a bequest to the University by Peter Waite.
Under the terms of his gift, half his Urrbrae estate was to be held upon trust and in perpetuity as a
park for the enjoyment of the public and the creation of an arboretum was in keeping with Waite’s
interest in science. Meaningful evaluation of the performance of tree species and cultivars takes
many years. The Deed of Trust ensures the security of tenure needed for such long-term testing.
The Arboretum occupies 30 ha and comprises over 2,200 labelled, documented and mapped
trees from around the world growing under an average rainfall of 624 mm. Initial plantings
sourced trees from the Eastern States, featured many northern European species, and were
watered through the summer months. In 1960 the then Curator David Symon decided to cease
summer watering and seek species from homoclimes such as the Mediterranean, Chile, South
Africa and southern California. Since then many of the early plantings have died or declined, but
the collection clearly demonstrates which species can survive without supplementary watering for
more than 45 years. The information derived from the Arboretum is becoming increasingly
relevant to inform species selection for our urban forests. Following is a selection of some of
these successful species.
SUCCESSFUL SPECIES
Dragon Tree Dracaena draco is the iconic species of the Arboretum. It is very slow growing but
also very long-lived. Some of the Arboretum specimens are 80 years old and specimen in
Brougham Place, North Adelaide is thought to over 100. In its native Canary Islands specimens
have lived for centuries. The longevity, striking flat-topped appearance and drought tolerance of
this species suggests a possibility for Avenues of Honour. The dense canopy provides good
shade in parks and gardens, provided the taller, more massive Canary Islands form is selected,
rather than the much shorter Cape Verde Islands form.
Another impressive species from the Canary Islands is the Canary Island Pine Pinus canariensis
with rich russet brown trunk and long pendulous needles. Its stature and long life also make it
suitable for Avenues of Honour. Although it thrives in our climate, it does not seem to have the
weedy potential of the Aleppo Pine Pinus halepensis, at least in Adelaide.
Waite Arboretum has a fine collection of over 80 species of waterwise oaks. Cork Oak Quercus
suber from west and central Mediterranean merits much wider use. It is a broad handsome
evergreen species with attractive corky bark and small leathery leaves. The very drought
tolerant, long lived Algerian Oak Quercus canariensis from N. Africa and the Iberian peninsula
would also make a fine species for Avenues of Honour. There are nine mature semi-deciduous
or evergreen specimens in the Arboretum. Two more Mediterranean oaks flourishing in the
Arboretum are the Kermes Oak Quercus coccifera a dense evergreen tree to 4.5m, and Tabor or
Vallonea Oak Quercus ithaburensis an attractive deciduous species with bright green foliage in
spring.
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Seldom used in our urban forest, but of great potential for streets are the Californian oaks of
which 22 species are represented in the Arboretum. Blue Oak Quercus douglasii is a large
stately deciduous tree with upright branching and attractive blue-green foliage. The 50 year old
Arboretum specimens have heights and spreads of 12m. Other successful Californian species
include: Californian Field Oak Quercus agrifolia with a large dense rounded canopy, an excellent
shade tree; semi-evergreen Engelmann Oak Q. engelmannii; deciduous Valley Oak Q. lobata the
largest North American oak and very drought resistant; and Interior Live Oak Q. wislizenii.
Canyon Oak Quercus chrysolepsis is a very ornamental evergreen with bright yellow terminal
twigs and petioles. The species occurs naturally over an astounding rainfall range, from <150
mm to >2.8m.
Turning to a few drought tolerant Australian species, Wilga Geijera parvifolia though uncommon
in cultivation in Australia is highly regarded in California as a street tree where it is called the
Australian willow because of its narrow leaves and pendulous habit. A profusion of tiny cream
flowers are produced in spring. Treenet, in collaboration with the City of West Torrens,
established a trial in 2000 which is proving very successful.
Another tree being trialled in the City of West Torrens based on fine specimens in the Arboretum,
is Crow’s Ash or Australian Teak Flindersia australis. It is an imposing tree and recommended
for wide verges and Avenues of Honour. Lacebark Brachychiton discolor is a striking species
which is summer deciduous and when leafless is covered with large bright pink bell-shaped
flowers. Whitewood Atalaya hemiglauca is a very hardy and drought resistant tree 5 to10 m,
with fragrant flowers.
In the literature it is reported as freely suckering, which would be
disadvantageous in cultivation, but suckers have never been observed in the Arboretum where
the specimens are 44 years old. Tulipwood Harpullia pendula has a dense, shady canopy and
decorative orange capsules. Native Olive Notelaea microcarpa which has very wide distribution
from Darwin and the Gulf District to the Southern Tablelands of NSW is a drought resistant small
tree. The mature specimens in the Arboretum have a dense rounded crown and are 6 m tall after
40 years without watering. It is anticipated that Treenet and Local Governments will collaborate
to establish more trial sites and broaden the palette of waterwise species used for street planting.
Experimentation is on-going in the Waite Arboretum with the planned establishment of a Dry
Rainforest Demonstration Garden. This will incorporate not only species demonstrated to have
performed well in the Arboretum such as Brachychiton spp., Wilga, and Rusty Fig Ficus
rubiginosa, but also a range of trees and shrubs little known in cultivation. All the material has
been propagated from wild collected seed by Daryl Kinnane of Native Rainforest Flora and the
garden will also serve ex situ conservation of some of the rarer species.
BIODIVERSITY IN THE URBAN FOREST
While there many introduced species which have merit for the urban forest there is a trend to look
to indigenous species which are not only adapted to local soils and climate but also provide
valuable habitat and food sources for native fauna. There is a need for improved cultivars of
many Australian species selecting for good form and low fruiting. In Local Governments interest
is also growing to incorporate grasses and other understorey species in our streetscapes.
In the northwest section of Waite Arboretum are three fine Grey Box Eucalyptus microcarpa
which are thought to predate white settlement. As the non-indigenous species die in that section
they are not replaced. Grey Box seedlings are allowed to regenerate and the indigenous Black
Forest understorey is being restored.
Volunteers collect and propagate seeds of sheoak
Allocasuarina verticillata, Golden Wattle Acacia pycnantha and Sticky Hopbush Dodonaea
viscosa as well as a wide variety of herbs, bulbs and grasses from the Waite Conservation
Reserve, 147 ha of Grey Box Grassy Woodland on the campus. Seedlings are hand watered
and weeded for one to two years then reliant on rainfall. In the nine years since the project
commenced the understorey species are self seeding and wildlife is starting to return.
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CONCLUSION
The Waite Arboretum is an important resource for landscape architects, planners and
arboriculturists and the nursery industry. The Arboretum demonstrates the successful
performance of species from around the world which survive our hot dry summers and rainfall of
up to 624 mm without supplementary watering. This information is becoming increasing valuable
with global warming and water restrictions. There is great scope for Local Governments and
organisations such as TREENET to collaborate and extend the Arboretum trials out into the
harsher street environment and to make the results of the trials widely available through the
TREENET website www.treenet.org. The nursery industry is urged to take up the challenge to
make more widely available some of the uncommon species whose drought tolerance and good
performance has been demonstrated in the Waite Arboretum.

Quercus suber and Quercus ithaburensis
Flindersia australis

Quercus douglasii

Dracaena draco
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TREE MANAGEMENT FOR CARBON, ENERGY AND
DROUGHT EFFICIENCY
DR G M MOORE
Associate School of Resource Management and Burnley Campus, University of Melbourne,
Burnley Gardens, 500 Yarra Boulevard, Richmond, 3121
INTRODUCTION
At the Treenet Symposium in 2006, the issue of the greenhouse effect and climate change were
major topics of the opening session (Moore, 2006). However, it is unlikely that anyone attending
the conference could have anticipated or predicted that the social, political and economic climates
surrounding the issues would change so rapidly.
The rapidity of these changes has seen a focus on the greenhouse effect, climate change, carbon
and the overall energy balances associated with urban living. Clearly, all of these matters have
implications for urban tree management, and the place that trees have in streets, parks and
gardens. This brief paper builds upon papers that have been presented at earlier Treenet
Symposia, and addresses aspects of tree management that need serious consideration under the
new decision making regimes that are rapidly emerging as a result of the general awareness of
climate change and energy management.
MANAGING TREES UNDER THESE CHANGING CONDITIONS
The attitude of many Australian citizens to urban trees still seems to be that they are decorative
items which are optional in the urban environment. This completely underestimates the many
functional roles that mature trees play in created and natural landscapes. These functional roles
have been underestimated in the past to the social, environmental and economic peril of those
societies, which failed to appreciate that the trees are assets performing important functional
roles, often over very long periods of time.
The costs associated with trees in urban landscapes are often well known but their real direct and
indirect benefits are rarely fully valued. Economists, driven by the huge real costs of damage to
the environment, and the costs of attempting environmental amelioration and rehabilitation, are
only now starting to redress this problem and put balance back into the economic models. The
impact of trees on the urban microclimate and city infrastructure are being recognized (Table 1).
The role of trees as filters for pollutants, improving the quality of air, reducing wind speed and
influencing water infiltration and absorption are the subject of research (Finnigan 1994). The
presence of shady trees can increase the useful life of asphalt pavement by 30% (Killicoat, Puzio
and Stringer, 2002).
While the Kyoto Protocol does not apply to urban vegetation, it has altered the political
environment surrounding urban vegetation, and should see the value of urban vegetation
increase. It is possible that the post-Kyoto protocol will include urban vegetation. It is also
important to realize that there is a very strong relationship between vegetation and energy
efficiency, so that trees will have a vital role in addressing issues related to energy balance. Thus
there is an opportunity to increase the public awareness of trees in cities, an opportunity to have
the real value of urban vegetation calculated and recognized, and the potential to significantly
affect decision making processes.
Mature trees are significant assets to our environment and our society regardless of where they
occur or whether they are native or exotic. A great deal of effort has gone into managing,
conserving and preserving the trees.
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Table 1: Climate and environmental values associated with mature trees (After Grey and
Deneke, 1978: Anon, 1989: Harris, 1992: Finnigan, 1994, Moore, 1997)

Climate related values:
• Shade
• Shelter from the wind
• Thermal insulation
• Temperature modification
• Reduction in glare
• Interception of rainfall
• Humidification of the air
• Filtration of polluted air
• Reduced water runoff
• Reduced stream turbidity
• Altered effective precipitation

Environmental values:
• Production of Oxygen
• Fixing of Carbon Dioxide
• Reduced soil erosion
• Improved edaphic environment
• Protecting watersheds
• Ameliorating windflow
• Improved air quality
• Altering ambient temperature
• Noise abatement
• Wildlife habitat
• Create ecosystems

In the urban context of this conference, considerable human effort and time has been expended
on the trees as well as a great deal of real energy in the form of fossils fuels that has underpinned
their maintenance. There have also been significant water resources allocated to their growth and
development. They are community assets in every sense of the word – society has invested
resources in their establishment and management, and they have matured as assets and are
now returning great and diverse benefits (Moore, 1997) to society in return.
TREES AND CARBON BALANCE
Mature trees are significant sinks of carbon and sequester atmospheric carbon dioxide for very
long periods of time. Should the trees die, the carbon which is the major element of their structure
would be released to the atmosphere making matters significantly worse (Table 2). Using
rounded estimates for the City of Melbourne (Moore, 2007), the masses involved were calculated.
There are at least 100,000 mature trees in the inner city area alone, and each weighs
approximately 100t. Of this weight about 80% is water, leaving about 20t of structural mass, of
which about 50% or 10t is carbon. Thus there are about a million tonnes of carbon sequestered in
these inner city trees alone, not to mention that sequestered by associated organisms.
Table 2: Carbon fixed in Urban trees in inner Melbourne.

Approximations used

Value

Estimated number of trees in private and public open space in
inner Melbourne
Average weight of whole tree, including above and below ground
components (t)
Water content (%) of tree (approximation)
Dry matter mass of trees (%) (varies so conservative estimate)
Carbon content of dry matter (%) (varies so conservative estimate)
Amount of carbon sequestered in each tree (t)
Total carbon sequestered in urban trees of inner Melbourne (t)

100,000
100
80
20
50
10
1,000,000
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If we take these calculations further, it can be calculated what effect pruning such mature trees
for construction, or installation of utility services such as powerlines or communication cables,
might have in terms of Carbon (Table 3). Different pruning regimes remove different proportions
of the canopy, and so data for 30, 20 and 10% canopy reductions are shown.
Table 3: Carbon lost in pruning mature urban trees canopies.
Approximations used

Value

Average weight of whole tree, including above and below ground
components (t)
Amount of carbon sequestered in each tree (t)
Amount of carbon sequestered in the canopy of each tree (t)
Amount of carbon lost if 30% of canopy pruned from each tree (t)
Amount of carbon lost if 20% of canopy pruned from each tree (t)
Amount of carbon lost if 10% of canopy pruned from each tree (t)

100
10
5
1.5
1
0.5

Given that pruning contracts and operations managed by local governments usually involve
hundreds or perhaps even thousands of trees, it is worth estimating overall carbon losses for 100
trees (Table 4). Furthermore, if you value carbon at AUD$10.00 per tonne, the significance of the
losses becomes clearer. When these values are considered it becomes apparent that they could
affect the economic value of pruning as a management tool, and could see the rapid move to
underground services. This is especially so when costs for 3 and 5 year pruning cycles are
calculated.
Table 4: Carbon lost and its value for pruning 100 mature urban trees canopies.
Approximations used

Value

Amount of carbon lost if 30% of canopy pruned for 100 trees (t)
Amount of carbon lost if 20% of canopy pruned for 100 tree (t)
Amount of carbon lost if 10% of canopy pruned for 100 tree (t)
Value of 1tonne of carbon $AUD
Value of carbon pruned from 100 trees when 30% pruned (AUD$)
Value of carbon pruned from 100 trees when 20% pruned (AUD$)
Value of carbon pruned from 100 trees when 10% pruned (AUD$)

150
100
50
10
1500.00
1000.00
500.00

It should be noted that similar calculations can be applied to root damage and loss when roots
are severed for construction and utility installation. Clearly, installation of underground services
must be done in a way that does not damage or remove root mass. Similarly, research could
reveal the extent of root loss due to compaction and waterlogging and the loss of carbon that
results. Its economic impact could then be calculated.
The calculations above have involved the deliberate use of conservative estimates so that there
can be no accusations of inflating values to serve the arguments in favour of urban trees. There
are many algorithms that can be used for carbon calculations, including those available from the
Australian Greenhouse Office, and most of these will give a higher carbon value than the
calculations above. It should also be noted that there is growing evidence that there has been a
general and significant undervaluation of carbon fixed below ground by mycorrhizae and the other
microbes associated with plant root systems. In short, values for tree related carbon are likely to
be considerably higher than any of the algorithms currently in use have so far revealed.
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DROUGHT AND CHANGED WEATHER PATTERNS
The current drought that has affected the south eastern part of Australia is unprecedented over
the period for which we have data. The current drought has not been of the type described as
acute, like that of 1983, but has been a chronic drought with below average rainfall month after
month, and year after year. It is not known whether this drought is a part of a regular natural
pattern that occurs over a longer period of time. It might be the one in five hundred year or
perhaps the once in a millennium drought for example, but current meteorological data are too
recent to reveal such patterns.
There has been huge public interest in efficient and effective water use and conservation.
Restrictions to water use have been applied to urban gardens, parks and streetscapes and these
have placed the vegetation under considerable stress. There have been debates about whether
trees –native or exotic- should be irrigated over the summer, and suggestions that perhaps the
drought should take its course and consequently trees could be left to die. This is neither asset
nor environmental management! Our knowledge of trees and particularly their root biology can be
applied to effective and efficient management practices (Table 5).
Table 5: Tree management imperatives at times of drought and climate change









Since absorbing roots are near the soil surface, use this in management
Plant trees in large mulched beds
Mulch of any type is beneficial, but organic mulches have much to offer
Large old trees must use significant amounts of water
A few irrigations over summer will see trees through the driest periods of the year
Focus on younger trees so that there are new generations of trees for the future
Select trees wisely for the particular landscape role that is intended
Consider water efficiency as part of any urban tree management program

Mature trees will have a significant place in urban landscapes of the future and they must be
managed to ensure that they remain healthy and fulfill the full potential of their lifespans. Through
recognizing tree structure, appropriate space must be provided for their canopies and root
systems. This will reduce human interference with root systems in particular, leading to healthier,
longer lived trees and lowered maintenance costs. Larger spaces to accommodate trees must be
a part of sustainable urban design. Use of mulch cannot be an afterthought, which often leads to
an eyesore, but rather must be an integral part of proper design. The needs of trees will be
provided for in a way which is incorporated into the design of urban landscapes, so that the right
much will be used and it will be integral to the ambience of the landscape.
As climate changes, the impact of vegetation on stormwater runoff could save billions of dollars in
infrastructure costs to Australia’s cities. It is not economically possible to retrofit larger drains and
alter the levels at which they enter waterways, but trees not only hold rainwater on their canopies,
but through transpirational water use reduce water entering drains significantly. Estimates
suggest that trees may hold up to 40% of the rain water that impacts on them, and that as little as
40% of water striking trees may enter drains. Furthermore, the root systems may act as effective
biofilters in improving the quality of the storm water before it enters watertables or river systems
(Denman 2006).
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CONCLUSION
By way of concluding this brief paper, a short hypothetical case study is presented. A local school
has recently briefed a well-known firm of architects for the construction of its new school
buildings. The school has a very strong environmental ethos, and employed the architects who
are known for their environmental and energy expertise. The design has been presented and the
architects have done a fine job in taking into account climate, energy use and recycling. The
building and its landscape have been integrated, and the architects are relying on the proper
choice of trees to shade buildings in Summer, but allow sunlight to warm the school in Winter.
Their calculations show that this could save between 12-15% of the building’s heating/cooling and
lighting energy budget.
The architects have thus sought horticultural advice on which species of deciduous trees they can
consider for planting to meet their design requirements, but at the same time meeting the school’s
policy of planting only indigenous trees. The school has planted Australian native plants in the
past and may consider native plants, if appropriate local indigenous trees are not available, and
so the architects have alerted horticulturists that this may be an acceptable option.
The architects have already had Brachychiton species, Melia azedarach and perhaps some
Nothofagus species suggested as possibilities. However, they have considered the list to be too
short; the Nothofagus seems inappropriate because of its slow growth rate, the Melia problematic
because of its hard fruits in a school environment and they have heard reports that Brachychiton
often has uneven canopy development. So they want a wider range from which to choose.
Here the issues of native versus exotic, efficient energy use in urban design and the role of trees
in urban landscapes under changing climatic conditions collide.
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DEVELOPING SUSTAINABLE CITIES: VISIONS,
JOURNEYS AND TREES
DR PHIL McMANUS

INTRODUCTION
Imagine having to travel just to see trees – not because you want to, but because it is the only
way that you can get to see real, live, growing trees. It sounds like an absurd idea you might
think. In October 2006, Australia's biggest property developer Harry Triguboff claimed that
Sydney has "too many forests and parks". He wanted to build apartments along the coast. Trees
would be maintained in the Blue Mountains so that urban residents could visit this area if they
desired. This dystopian vision is unlikely to gain widespread acceptance and could be dismissed
out of hand, but it does highlight a more immediate issue. All of Australia’s largest cities are
attempting to restraint growth at the fringe of the city. This means making the existing built-up
areas more compact. Given the challenges for tree management in the current Australian cities,
what does this suggest for tree management when cities are proposed to be consolidated with,
for example, 445 000 new dwellings in the existing areas of Sydney by 2031?
This paper highlights the importance of trees in cities, discusses some visions for Australian cities
and presents ideas for not just maintaining trees and vegetation cover in cities, but to increase
the quantity and quality of trees and vegetation. The paper commences with a perspective on
sustainable cities. It then introduces a comparison between the functional perspective of trees
and the discursive construction of trees and nature in relation to the sustainability of Australian
cities. The following section of the paper introduces the visions of Ebenezer Howard and Le
Corbusier to move towards a utopian, rather than dystopian, future. These visions are used as a
basis to develop alternative ideas for trees in cities. A number of ideas are introduced, with the
goal being to offer a positive, utopian styled vision for the future of Australian cities, accompanied
by ideas of how to implement such a vision.

SUSTAINABLE CITIES
The move from environmentalism to sustainable cities is an important step, both globally and in
Australia. It challenges the meaning(s) of “the environment”, but it has also challenged much of
the planning and the planning history in Australian cities. The concept of sustainable cities has
generated a significant body of literature since the early 1990s. It is an extension of the concept
of ‘sustainable development’, a term that was first used in the World Conservation Strategy in
1980 but has similarities to the notion of conservation espoused by Gifford Pinchot in the late 19th
century. In 1987, the World Commission on Environment and Development (WCED) released its
report which promoted the idea of ‘sustainable development’ and defined it as ‘development that
meets the needs of the present without compromising the ability of future generations to meet
their own needs’ (WCED, 1987, 8). As Button (2002) noted, the emphasis in this definition is
temporal rather than spatial or geographical. This presents challenges when the implementation
necessarily involves spatial and geographical considerations, including the unique context and
character of Australia's major cities. The particular interest of people at this conference, one
assumes, in trees, very much involves the intersection between spatial and temporal elements of
sustainability.
Many of the initial approaches to implement the idea of sustainable development often seemed to
be an extension, or perhaps even a repackaging, of what used to be called ‘environmental
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management’. The ‘environment’ was often equated with the ‘natural environment’ or ‘nature’.
Sustainable development appeared to have a lot to do with forests (outside of cities), mountains,
rivers and oceans, but less to do with cities. If the concept did include cities, it was often thought
of in terms of the environmental quality or the environmental assets of cities (McManus, 2005).
The idea of the city being intricately linked with the surrounding region, and with what
Wackernagel and Rees (1996) has called the “distant elsewhere”, while not new, took time to
gain credibility. Importantly, the idea that our cities are nature, albeit transformed, has taken even
longer to take hold. This is highlighted through the dystopian vision of Harry Triguboff, but I
suspect held implicitly by many other people, where there is a traditional separation between the
city (civilization as Meriton apartments) and nature (wilderness, uncivilized spaces, danger). Part
of the move to erode these discursive boundaries is to recognize the functional benefits of trees,
so that there is an incentive to avoid the dichotomous civilization versus nature perspective of
Harry Triguboff.
FUNCTIONAL PERSPECTIVES ON TREES
While trees may be understood in various ways, and considered of value in their own right, they
may also be seen from a functional perspective. This functional perspective could be
environmentally-orientated, but this is not always the case. Trees have been recognized as
providing many “ecosystem services” and other services to humans (Sexton, 2003; Gorman,
2004; Lohr, et al, 2004; Wolf, 2005; Leal, 2006; Barkham, 2007). For example, trees;
• Provide shade,
• Reduce temperatures,
• Have biodiversity value,
• Provide habitats,
• Filter pollutants to improve air quality,
• Reduce the urban heat island effect (thereby helping to reduce the number of
lightning strikes in cities),
• Reduce urban desalination,
• Have an aesthetic appeal,
• Enhance economic values by promoting shopping and raising house prices,
• Have a psychological calming capacity

Sometimes these functions may conflict with each other, or with other activities in cities. When
thinking about the role and significance of trees in cities it is important to adopt a functional
perspective about trees and to use this approach to distinguish between the terrain and the map.
The map is often labeled with terms such as “open space”, or the policy documents refer to
“vegetation”. Open space is the area coloured green on a map. It may contain trees, or it may be
notable due to the absence of trees. Vegetation refers to plant life as a whole. Beyond the basic
differentiation of a tree from other forms of vegetation or classification of space by function, there
is great diversity in the physical character of trees, the roles of trees, the understandings and
symbolism of trees and the perception of trees in cities. The important functions of trees, eg.
shade, cooling, habitats, and so on, cannot easily nor adequately be provided by grass and
shrubs.
The functional benefits of trees are significant when discussing the preservation of trees and
various understandings of the importance of urban nature (see Daniels and Tait, 2005; Hinchliffe,
et al, 2005; Davison 2006; Davison and Ridder, 2006). An approach based on functionality has
benefits in overcoming the civilization versus wilderness divisions that exist in the minds of people
like Harry Triguboff, and on some urban planning maps, but it has limitations. There is an
important distinction between “greening cities” (Johnson, 2003), which is often about
reintroducing vegetation for reasons of aesthetics and thermal comfort, and projects of urban
nature that question the role of humans and focus on humans living with other species in cities
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(Hinchliffe, et al, 2005; Davison and Ridder, 2006). The urban nature projects that question the
role of humans are often premised on a different construction of nature – one that recognizes
various cultural understandings and the agency of nature.
THE DISCURSIVE CONSTRUCTION OF TREES
Understandings of trees are deeply cultural. There are different types of trees, but the
significance and worth assigned to them are cultural. This notion includes the economic value of
trees, which is based on material properties and the cultural valuing of various properties of trees
(such as grain, leaf colour, preference for fruit, depth of roots, hardness of the wood, and so on).
These understandings have changed over time. Individual trees may be valued for their size or
trees may be valued or feared for safety reasons. Environmental conflicts about trees, such as
the work by McManus (2006) that highlighted how mangroves in Rozelle Bay trap sediments,
creating the conditions for their own expansion and thereby changing the character of an area,
can be understood through what is known as a culture-nature perspective. This perspective sees
trees as having agency (acting), but not with intentionality.
Current debates about the efficacy and desirability of trees in Australian cities are closely related
to the agency of trees, particularly in the uplifting of footpaths, the dangers to powerlines and the
penetration of tree roots into underground pipes. This is manageable, but only if we follow Jim
(2005, 383) who concluded that “the need to have the concurrence of the tripartite –site, tree and
management - and the persistence of the union through time, cannot be more strongly
emphasized”. The discursive construction of trees, especially when the functionality of trees is
recognized, enables an articulation between trees, sustainable cities and the lives of people and
other species to be characterized by multiple visions, needs and ways of relating. It is possible to
use this approach to nature to consider how different urban visions have been developed, and
may be adapted, to offer something of value for Australian cities into the future.
VISIONS
In this section of the paper I introduce three visions of cities from among the many possible
visions. Two of these visions were intended to be utopian, although at least of one of these
visions is used frequently as a dystopian warning today. The three visions are Ebenezer
Howard’s Garden City vision, Le Corbusier’s high density city plans as in la Ville Radieuse, and
the dystopian vision found in the cult-film Blade Runner.
Ebenezer Howard, in his 1898 book Tomorrow: A peaceful path to real reform, offered a vision of
not just the city, but of humanity. His vision was of a person who worked in nature, but enjoyed
the comforts and opportunities offered by the towns. The town/country magnet brought human
society and nature together, and the urban form Howard designed to accommodate this union
was the Garden City. Among other things, the Garden City contained a central park, houses with
gardens, allotments and new forests. The Garden City was the physical manifestation of a vision
about people, political-economic systems and justice. The Garden City integrated the built
environment with the living environment – trees on streets, lots of parks, and so on. In the context
of nineteenth century English industrial cities, this vision offered, in Howard’s own words “real
reform”. It is important to recognize, however, the context of this vision was the 19th century
crowded industrial city. Howard’s vision offered space (and hence sunlight) but it also required
space. One of the followers of Howard, who was influential in his own right, Raymond Unwin
(1912) summed up the position with the title Nothing Gained by Overcrowding. The 21st century
sustainable cities cannot be feasible if they require large amounts of space. Alternative visions
are required.
The Swiss-French architect Le Corbusier, was actually promoting open space, vegetation and
trees in his designs. Although only parts of le Corbusier’s cities were high-rise, this is the
dominant imagery. These designs appear at first to be totally different from Ebenezer Howard’s
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Garden City, and in many ways they are, yet they share a concern about the need for open space
and nature. Le Corbusier abhorred the dark, old, inefficient cities, and sought to provide light,
space and nature by developing high-rise living spaces, modern transport systems, and leaving
95 per cent of the site as open space (Rudlin and Falk, 1999). The theme was “the skyscraper in
the park”. This is very different from Harry Triguboff’s “vision” of the apartment block among other
apartment blocks, and forests in Katoomba. The discrepancies between Le Corbusier’s utopian
vision and the dystopian character of what was built are well known. This is not unusual when
utopian visions are attempted to be implemented in an imperfect world (Hardy, 2000). One
notable change between le Corbusier’s plans and the actual construction of dwellings based on
his ideas was the response to financial and demographic pressures in the post World War 2 era,
which often produced “the public housing skyscraper in the car park”. There were fewer trees,
and less open space, than envisaged by Le Corbusier.
This is the theme of dystopian movies such as Blade Runner, where Los Angeles in 2019 is a city
devoid of trees. There are many signs of decay – including the darkness, the absence of trees
and animals, and the perpetual acid rain. Dystopia has many symbols, but it is interesting and
significant that the absence of trees is symbolic of both urban and societal decay. Dystopian
visions are helpful in they warn about potential consequences of actions, and highlight what we
should avoid. Sometimes to dystopia is created by everyday practices, as noted by Barkham
(2007) in relation to the loss of trees in London. Interesting the title “chainsaw massacre”
highlights the destruction, yet the article explains that this is not due to a tree-hating ogre, but
everyday attitudes and practices that eventually combine to create a reality that nobody
necessarily planned or envisaged.

ALTERNATIVE VISIONS FOR TREES IN CITIES
In the future Australian cities will be of high building density, and most likely to higher population
density allowing for life-cycle trends. The town-country vision of Ebenezer Howard, while
admirable, is unsustainable and inequitable in the existing cities. Elements of Howard’s vision will
persist where heritage values can be invoked, but otherwise densification is likely to occur. This
means a likely loss in trees in the city, and space for people to enjoy nature.
Le Corbusier’s vision of people living in high-density cities amongst parkland has more to offer,
but it is not surprising that it is equated with the dystopian visions in Blade Runner. For this highrise vision to have any hope of acceptability, the geometric and impersonal appearance of
concrete towers must be replaced with high-density buildings that respond to the place in which
they are situated and relate to people’s preferences for identity in their dwellings. It is also
important to integrate nature into the buildings, because above the first few storey’s what became
apparent from the environmental psychology literature was that residents in high-rise towers
could not relate to the parkland in which their building was located. The logic of Le Corbusier’s
vision was at odds with the lived experience of the residents of the buildings.
What does this mean for Australian cities? First, the need to use space effectively means that
dwellings and other buildings must become ecologically productive. This means roofs having
solar cells, rooftop gardens and so on. The walls of buildings need to be used more effectively to
help cool the city, sites for plants, and so on. The current construction of rooftop gardens (as
intensive and extensive) is not particularly helpful. What would be more useful is to understand
the benefits of rooftop gardens, and to integrate these spaces with other trees in the city.
I’ve started with rooftop gardens to highlight the geometric features of the higher-density
sustainable city. The rooftop garden is a plane, but one that is above the ground. This highlights
the need to think four dimensionally, including the dimension of time. Ebenezer Howard’s vision
and Le Corbusier’s vision can be integrated by introducing city/nature together in three
dimensions, thus overcoming the critiques of Le Corbusier’s tower in the park approach. High
The 8th National Street Tree Symposium 2007

37

density cities should have some high-rise buildings, but high-rise buildings could easily include
mid-level gardens (every few floors, or by having rooftop spaces included in the building design
from its initial stages).
Second, the linkages between the planes are crucial. This involves hanging gardens, street trees,
landscaped entrances specifically designed to connect the inside and outside of buildings,
undercover gardens, and so on. The challenge involves developing new linkages so that when
the existing mature trees die, their replacement does not become enormously expensive nor
leave unsightly gaps in the city.
Third, the spaces outside the highest density parts of the city should be developed to include
clusters of trees. I have previously termed this idea “copse planning” which, similar to the notion
of parkettes is a way of introducing small areas of trees into cities where space for large parks is
limited. Ideally the trees in a copse should be an ecological community exhibiting
interdependence, rather than an assemblage of plants that require high levels of maintenance by
humans. Copses provide an ideal opportunity to reintroduce some endemic species into the city,
because the conditions for their survival (space, light, soil, and so on) can be optimised in these
spaces.
Copse planning and street tree projects would be mutually supportive and together constitute part
of an urban forest. By locating copses at relatively short distances from each other, and
connected through a system of street trees, they would physically, perceptually and functionally
form part of an urban forest.
Various cities are making progress in some of these areas. I’ll briefly mention two examples in
this paper. Chicago is important because of the work being undertaken in making the city “green”.
Chicago has more rooftops planned and built than all other U.S cities combined. The idea of
using rooftops for urban agriculture, cooling purposes, and so on, is not crazy – what is crazy is
that we are not doing more of these activities in our cities. This approach is part of a wider
approach to urban forestry, and changing both the physical character of Chicago and the image
of the grimy, mid-western city.
Sustainable development in Hong Kong is premised on the notion of the high-rise city.
Technological development is used to make the new buildings more energy and water efficient, to
separate waste streams, and so on. While conflated with other values, particularly surveillance of
children, the high-rise project is appropriate in the Hong Kong context. Importantly, while not
suggesting we redevelop out cities to be like Hong Kong, we can learn a lot from higher density
cities to improve Australian cities.

CONCLUSION
The idea of having to travel to the Blue Mountains, or anywhere else for that matter, to see trees
is absurd. Of course not all types of trees, or the number of trees, can be grown as easily in cities,
and it may be desirable to use sustainable forms of transport to travel and experience trees such
as are found in the Blue Mountains.
There should be no need to travel to see trees. City dwellers should be living in an urban forest,
because of the functional benefits of trees to humans and because the separation of cities from
nature does not make sense on many levels. Imagine the journey to experience trees being as
little as walking onto the balcony, up to the rooftop garden, and so on.
This vision of walking into the urban forest from your dwelling is under threat in Australian cities
due to increasing densities being developed, and further proposed, in our cities. The reduction of
available private space in individual lots, as well as the move away from single residential
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dwellings, means that other spaces in the city need to be used more effectively to grow trees.
These include copses, rooftop and mid-level gardens, and the walls and other spaces that can
assist in connecting the otherwise isolated islands of vegetation.
“Sustainable city” as an idea is about much more than being “clean and green”. It is about the
physical planning of the city, the operations of the city through functions such as transport,
communications, and so on, and about the lived experience of citizens. Urban residents who can
walk and enjoy healthy cities are much likelier to be happy people. Integrating trees, buildings
and other spaces and activities into cities is an important part of a sustainable city, which in turn
should contribute to a sustainable planet. Without suitable visions, and the ability to implement
these visions, the future of our cities looks bleak. Fortunately, we can avoid dystopia if we can
realize some of the positive elements of previous utopian thought, but do so appropriately in a
21st century context that recognises the specificity of each Australian city.
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THE BENEFITS OF ADELAIDE’S STREET
TREES REVISITED
PROFESSOR RANDY STRINGER

INTRODUCTION AND OVERVIEW
The purpose of this presentation is to review issues raised in our 2002 TREENET
Symposium paper, The Economic Value of Urban Trees: Estimating the Benefits and Costs of
Street Trees in Adelaide. With so much attention now focused on carbon trading and many
additional studies examining the role of street trees in climate change, we thought it useful to
have a second look.
In 2002, our estimate of gross benefits of a typical Adelaide street tree was $171. This estimate
represents a rough idea of the average annual gross benefit of a typical street tree in Adelaide.
The paper points out that without, adequate data on prices, tree numbers, and proper computer
simulations these numbers only represent an initial ‘guestimate’. Data is needed on how benefits
(and costs) differ between tree varieties and tree sizes. However, we were, and still are, confident
that the gross benefits would actually be significantly higher if a proper study could be
undertaken.

Gross Benefits of Adelaide Street Tree
BENEFIT CATEGORY

Value
$64.00

Energy Savings
Air Quality
CO2 (reduced power output)

$1.00

Air Pollution
Storm Water
Aesthetics/others
Repaving Savings
Estimated Gross Benefits

$34.50
$6.50
$65.00
?
$171.00

The study made the following assumptions:
• The estimated number of street trees in Adelaide is 128,000 (based on 1927km of roadsides);
• If all Adelaide’s street trees were removed summer temperatures would be from .5oC to 2oC
warmer due to the heat island impact--lack of evapotranspiration and, most importantly,
shade on paved streets and side walks;
• The average Adelaide household spends $193 on air conditioning due to heat (more than
$80 million per year);
• Spending on air conditioning energy consumption would increase by $20 per household per
year if street trees were removed or an increase in 57 million kWh power consumption;
• Difference in street tree growth rates, size, leaf area, and canopy are ignored and a typical
medium sized tree is used for a typical tree;
• Street tree CO2 sequestration is offset by CO2 released but CO2 is reduced due to reduced
power consumption;
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•
•
•
•
•

Air Pollution (Ozone, NO2, SO2, PM10, VOCs and BVOCs) are based on California data (city
of Buena Vista);
Power supply in Adelaide is 50 –50 gas and petroleum with .2299 grams carbon per kWh for
petroleum and .1562 grams carbon per kWh for gas;
Street trees contribute 1 percent to average house values (studies suggest 1 to 3 percent)
and the average house is $145,000;
Air quality price is based on average market value of pollution reduction credits in Southern
California, USA;
Our estimated residential energy use for summer cooling is given in the table below; we
ignore commercial and industrial savings, but suggest additional savings of around 40
percent of total residential or $3.3 million or $25.6 per street tree;

We concluded that the carbon sequestration benefits of street trees in Adelaide would come
mostly from reduced power consumption and not to carbon sequestration per se by the trees, as
the carbon output required to transport, plant and maintain street trees mostly offsets the carbon
sequestration value. Greater potential for carbon sequestration does exist in urban parks,
gardens, private lands and parking lots.
CARBON TRADING: READ THE FINE PRINT
One of the pressing issues in today’s world is carbon dioxide emissions and climate change.
Being carbon neutral is now pursued increasingly by private businesses and governments of all
levels are making commitments. Yet, unlike markets for other goods and services, carbon trading
is not regulated nor are international standards set. This section highlights some of these issues.
For instance, if you want your next flight to Sydney to be carbon neutral it is easy. Just book your
ticket online using, say, Travelocity or Expedia and purchase offsets to neutralise the carbon
emissions released by the airplane.
Travelocity, for example, sends your money to the Conservation Fund’s Go Zero Program, which
plants trees that take carbon out of the air. Plane flights emit carbon; trees absorb carbon. A done
deal.
Australia has three big airline networks: Virgin, Rex and Qantas. Virgin offers you the opportunity
to offset your carbon emissions. But, Rex and Qantas don’t yet offer such a service. Virgin Blue
has decided to go green. In North America and Europe, going carbon neutral is an established
trend. In fact, the New Oxford American Dictionary picked ‘carbon neutral’ – meaning a lifestyle
sensitive to climate change - as its official Word of the Year for 2006.
Trading in carbon offsets is now a billion-dollar global industry. Individuals and businesses on
every continent are paying specialised organizations to plant trees, invest in renewable power
sources and finance carbon-reducing projects; in this way they balance out their greenhouse gas
emissions by cutting the same amount of emissions elsewhere.
This eco-friendly lifestyle idea is gradually catching on in South Australia, too. For instance,
WOMADelaide became carbon neutral in 2007. It contracted with Greening Australia to offset the
greenhouse gases generated through the event’s travel, lighting and power by revegetating
native bushland. Many other SA businesses, from mortgage companies to website developers,
are following suit.
And, we do need to catch up. Australians each generate around 19 metric tonnes of carbon per
year, making our total per capita emissions among the highest in the world, neck and neck with
USA emissions. French, German and Italian families are responsible for less than half the carbon
generated by Australian families. In China, which will soon be the world’s largest emitter, each
person’s annual carbon footprint is 3 tonnes, six times smaller than that of Australians.
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These emissions create a formidable coordination problem for the planet: no matter where you
produce carbon, it impacts the entire Earth’s atmosphere. To look at it another way, everyone
over 40 years old in the world is breathing in 20% more carbon with every breath today than the
day they were born. That the vast majority of this 20% carbon increase is the result of growth in
North America and Europe is irrelevant. Suck in a breath in Addis Ababa, Amsterdam, Adelaide
or Antarctica and you’ll get that extra hit of carbon regardless.
Australian’s have another urgent reason to become carbon-responsible: we soon won’t have any
choice. The EU is considering stiff tariffs/taxes on coal imports, expanding emissions caps and
other green measures. Global industry leaders are already taking things in their own hands.
Tesco, the UK's biggest retailer, will require carbon labelling on all the products it sells by 2012 so
that shoppers can compare ‘carbon costs’ along with calories. Several other retail giants are
close behind. Like it or not, the rest of the world is forcing Australia to act responsibly.
What can the average person do to become carbon neutral? The concept is simple: (i) assess
your emissions (use an online calculator); (ii) reduce as much as you can by using energy
efficiently or by switching to renewable energy; (iii) offset the rest. It’s that easy. Or is it?
Reducing your own emissions requires a lot of effort and discipline. And buying renewable
resources is not always convenient or inexpensive. Wouldn’t it be much easier to just pay
someone to neutralise your carbon?
The problem with carbon offsets is that it’s almost impossible to see or track them for yourself.
And many of the businesses who market them in an effort to appear eco-friendly don’t make it
clear what’s being offered. What are you actually buying? Will it really make a difference? Who
will make sure that it does what it’s supposed to do? Is that bottle of wine that you are about to
buy already carbon neutral?
It’s up to buyers to make sure they are purchasing an effective product or service. Tree planting,
for example, can be beneficial if the species are appropriate for the site; monoculture plantings
requiring irrigation and pesticides just create other environmental problems. Trees can burn
down, die from drought or be logged, so such projects also need to have guarantees that
someone will replace them. Projects that eliminate emissions, such as wind farms, low-emission
vehicles and fuel-efficiency technologies, are more complex to run but may be more costeffective.
Another problem is the lack of regulation. We have established regulatory regimes that control all
kinds of markets from the food we eat to the stocks we invest in. Not so with carbon markets.
There’s a confusing array of standards by offset companies and organizations are measuring
emission reductions and systems to monitor the reductions. Buyers need to make sure that
company has credible standards and uses a qualified auditor to check the results.
A GROWING LITERATURE FULL OF EXAMPLES
In addition to the many studies being presented here at the eighth TREENET Symposium, cities
in North America and Europe are taking advantage of the software program, Stratum, developed
by researchers at the University of California at Davis and the United States Forest Service.
Stratum is available online, and addresses all the main factors: a tree’s impact on local property
values, its contribution to cleaning the air by absorbing carbon dioxide, and how much its shade
helps reduce energy consumption.
For instance, in a recent article (April 2007) in the New York Times, David Randall, writes about
New York City’s first effort to value the city’s tress, finding that the result is a very large number.
Randall explains the following steps taken by the City.
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The first phased involved a tree census, a two-year process that sent more than 1,000 volunteers
to count every tree on every street in the city. The census results were then fed into the Stratum
software program that calculated a dollar value for each of the 592,130 trees counted, a figure
that does not include the roughly 4.5 million trees in parks and on private land.’
The study found that New York City’s street trees provide an annual net benefit of about $122
million. The study concludes that New York receives $5.60 in benefits for every dollar spent on
trees. The study also showed that trees in lower-density areas, typically in Queens and on Staten
Island, are generally more valuable than those in Manhattan and high-density areas of Brooklyn
and the Bronx because they provide the greatest environmental benefits.
Other examples of variations among trees include those with large leaves, like London plane
trees or maple trees, are more valuable because they provide more shade and consume more
carbon dioxide.
A quick goggle search reveals similar studies in many US states from California to Wisconsin.
Other studies are looking at larger regions too. At least one study examines the impact of street
trees on pavement, concluding savings of up to 58% over a 30 year period due to the shade
effects reducing the need for resurfacing (McPherson and Muchnick, 2005).
DISCUSSION POINTS
The literature I read suggests that the older, larger trees can provide up to 60 times greater
benefits than smaller, younger trees. The much greatest pollution reduction benefits come from
these larger trees. Again, not necessarily the carbon sequestration benefits, but the pollution
reduction, the storm water control, the cooling effects through transpiration, the housing values
and the street pavement stabilization are where the gains are greatest for the community.
This is such key issue for making cost benefit decisions, especially since greater investments are
needed early in the planning and planting process to achieve tree lives of more than 40 years. If
the greatest values of these trees occur when they are more than 50 years, while the largest
proportion of the costs are in the first few years, then the cost benefit analysis discounts these
future benefits greatly. We need to prepare careful economics studies to advocate for making the
investments necessary for much longer lived trees.
A second point for Adelaide is the importance of focusing on trees to provide shade in car parks.
Plenty of studies now report solid evidence of the value of shading in parking lots. We need to
study the benefits and costs of incentives for 30% to 60% shade in all the city’s car parks,
including all shopping districts. Perhaps local ordinances are required. The value of shaded car
parks can provide substantial reductions in carbon emissions as well as other pollutants from just
a few degrees difference in the car engine’s temperature and the need for air conditioning by the
occupants.
Finally, as more and more land is opened for housing development, careful planning is required.
For those of us who drive down or up the south coast to Aldinga or to Victor Harbor on the
weekends (not to mention those who live there), the lack of trees in the new developments is
appalling. In such beautiful landscapes, how can planners ignore the city and residential values of
trees. At present, it appears that there are laws against planting trees or vegetation of any kind. If
developed properly, it is easy to imagine how these areas could have the same tourism and
commercial potential of the world’s great wine regions. Instead, our current local, state and
national governments are turning these lands into sad, low value, characterless residential
blocks.
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Australia’s urban forests and its street trees need to be better recognised as an integral part of
national and urban economies. Trees and forests contribute to urban development in many ways,
including as natural capital, as production inputs and as environmental goods. As we noted in the
2002 paper, developing effective planning strategies and policies involves an array of difficult
choices. Some choices result in inefficient resource use because many essential benefits and
services of street trees, such as aesthetic values, watershed protection, conservation, biological
diversity and climate regulation are not priced. Markets with corresponding prices just do not exist for
many important street tree services and benefits. The result is that street tree decisions are often
biased because information is lacking. TREENETS enduring legacy is providing this information.
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WHAT’S MARKETING & BRANDING GOT TO DO WITH
URBAN FOREST?
PHILIP HEWETT
City of Newcastle, NSW Australia

INTRODUCTION
In 2006 the NSW Local Government Association (LGA) policy working group chaired by
Newcastle City Councilor Ian McKenzie recommended the association apply for an
Environmental Trust grant to establish a program promoting urban forestry to local government.
At this time the working group also moved to sponsor me to attend a European workshop titled
Communication in Urbanised Forestry and Green-Space Management. My participation in the
communication course was supported by funding from:
•
•
•
•
•

NSW Local Government Association
NSW Local Government Tree Resources Association
Clover Moore, Lord Mayor, City of Sydney
The International Society of Arboriculture Australian Chapter
Sylvia Hale, MLA - NSW Upper House.

The communication course introduced key theories and tools in the following themes:
1.
2.
3.
4.
5.

Forestry and Green-space management serving urbanised societies
Media relations
Politics and lobbying
Marketing and branding
Communicating with the public

The course addressed the implications for green-space and urban forest management from
surging global population growth, with urban forestry, community forestry, green-structure
planning and urban greening presented as examples of innovative responses.
By the end of the five day course I was convinced that a well developed urban forest marketing
and branding strategy could be a powerful, effective promotional tool if combined with a
communications strategy using media relations and political lobbying.
This paper provides a glimpse of the global population growth phenomenon and an overview of
marketing and branding tools. It looks at how these tools might be used to support green-space
and urban forest management in Australian urban centers.
What’s happening with global population?
According to a 2007 UN population report humanity will make the transition from a rural to an
urban species in 2008 (Anon. 2007). The executive director of the UN Population Fund, Ms
Thoraya Obaid characterises current population growth as unprecedented in human history and
predicts that by 2008 half of the world's population will be urbanised.
The report predicts that climate will increasingly shape and be shaped by cities. It describes a
‘vicious circle’, where climate change increases energy demand for cooling in cities thus adding
to greenhouse gas emissions. Climate change may also make some cities unliveable, adding to
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the "heat island" effect which may lift temperatures in urban areas by 2-6ºC. The impacts of
climate change on urban water supplies are also expected to be dramatic.
At the release of the UN report Ms Obaid said: "It concerns everyone, not just developing
countries. If we plan ahead we will create conditions for a stable world. If we do not, and do not
find education, jobs, and houses for people in cities, then these populations will become
destructive, to themselves and others."
Australian cities are not immune to the pressures of unprecedented global urbanisation. Urban
‘compaction’ is now the primary growth model in every Australian city. The impacts of population
growth and urban densification on the natural and social systems underpinning our urban
‘lifestyle’ are largely unstudied.
The dominant urban tree discourse in Australia is focused on risk – a morbid fear of trees falling
onto things, and a righteous indignation at trees ‘blocking’ real estate views. The ‘horrendous’
nuisance of leaf fall into swimming pools and onto shiny vehicles is an obsession so gripping of
NSW property owners that the NSW Land and Environment Court has found it necessary to rule
that leaf and twig fall is not a matter for the court’s consideration under the recently introduced
Trees (Disputes Between Neighbours) Act 2006.
Rapid urbanisation and the loss of large numbers of mature trees now at the end of their urban
life cycle (Shears 2007) should be ringing alarm bells throughout municipal corridors, but with the
exception of a few proactive Councils, few are even thinking about the impacts of urbanisation on
urban green-space and tree canopy let alone planning to address the impacts.
Urban forestry with its integrative, multi-disciplinary and holistic focus is the most promising
approach to addressing these issues. Marketing, branding, lobbying and communications are
tools to raise awareness of the urgent need to start planning now for managing the impacts of
population growth on urban green-space and forests and thus on urban sustainability.
What Is Urban Forestry?
Urban forestry has been described as:
The art, science, and technology of managing trees and forest resources in and around
urban community ecosystems for the physiological, sociological, economic, and aesthetic
benefits trees provide society. (Helms 1998, based on Miller 1997)
Cecil Konijnendijk, editor of the recently published European reference book on urban forests
(Konijnendijk 2004) reports a long-lasting debate on the concepts and definitions of urban
forestry. He describes the framework for a European definition as:
•

Integrative; incorporating different elements of urban green structures into a whole
(‘urban forest’).

•

Strategic; aimed at developing longer-term policies and plans for urban tree resources,
connecting to different sectors, agendas and programs.

•

Aimed at delivering multiple benefits; stressing the economic, environmental and sociocultural goods and services urban forests can provide.

•

Multidisciplinary and aiming to become interdisciplinary; involving experts from natural as
well as social sciences.

•

Participatory; targeted at developing partnerships between all stakeholders
The 8th National Street Tree Symposium 2007

49

Figure 1 illustrates the European urban forest matrix.
The Urban Forest
Individual trees
Street
and
roadside trees
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private
yards,
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and
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and
planning

Technical
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of
plant material,
establishment
methods)

Urban forestry

Management

Fig. 1 The urban forest matrix, representing the magnitude and scope of urban forestry in
Europe (adapted from Konijnendijk 2004)

An Australian Urban Forest Context
The NSW Local Government Association policy defines urban forest as:
“the totality of trees and shrubs on all public and private land in and around urban areas
(including bushland, parkland, gardens and street trees) which is measured as a canopy
cover percentage of the total area, and is recognised as a primary component of the
urban ecosystem” (NSW LGA 2003)
An urban forestry dialogue is emerging in Australia principally at the municipal level. There is a lot
of catch-up to be addressed as we are three decades behind the USA and a decade behind the
Europeans. Both South Australian and NSW Local Government associations have adopted urban
forest policies, and the South Australian state government introduced its urban forest and
biodiversity program in 1997.
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Beginning in 2005 the NSW LGA Urban Forest Policy Working Group gave briefings to the NSW
LGA Executive, the upper House Greens MLA, Sydney City and North Sydney councils.
The City of Newcastle began developing an urban forest policy in 2005 and Councilors, staff,
community stakeholders participated in a workshop series. Policy development was delayed due
to an organisational restructure that included positioning public tree management under the Asset
Management program with increased funding for programs to improve the quality and quantity of
public urban forest. This move and the increased funding is positive development that the draft
urban forest policy supports.
What is most needed now is Australian research to underpin the emerging awareness of urban
forestry otherwise critical support and momentum will be lost. Unfortunately urban forest does not
produce export commodities so research support will be difficult to secure. Marketing could be
used to raise the profile and expose the values and benefits of urban forest.
According to European experience, marketing and branding programs have been effective in
attracting funding and political support for green-space and urban forest management.
MARKETING
What is marketing?
A keyword search in the Google internet search engine reveals marketing as a topic of significant
global interest.
Keyword

Total Google Entries

Health
Sport
Car
War
Marketing
Sex
Tree
Religion
Climate Change
Urban forest

902,000,000
804,000,000
607,000,000
525,000,000
496,000,000
437,000,000
260,000,000
251,000,000
105,000,000
55,500,000

Table 1 Internet keyword search
A majority of the internet definitions I scanned describe marketing as tactics, advertising, brand
management, sales, service, pricing and the like. However these matters are only components of
the marketing approach and are not marketing as such.
The American Marketing Association (AMA) gives this definition:
Marketing is an organizational function and set of processes for creating, communicating
and delivering value to customers and for managing customer relationships that benefit
the organisation and its stakeholders
The AMA definition is clearly pitched at the corporate/commercial rather than the municipal
organisation.
Given the emerging Australian discourse on urban forestry is occurring at the municipal not
corporate level, it is important to understand the nature of local government relative to the nature
of corporate/commercial organisations where marketing and branding is heavily focused.
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Most Australian councils have adopted the corporate sector ‘customer’ focus. Councils now
speak to customers rather than citizens. This approach risks blurring differences between
municipal supply-oriented functions, and corporate demand-oriented functions and can create
unreasonable expectations for Council services.
For example, a review of ‘customer’ demand for street tree services in the city of Newcastle found
a very high level of customer dissatisfaction arising from demand for a service of choice e.g.
remove or prune a street tree when the Council inspector found no reason for work or assigned
work a low priority. The customer mindset carries expectation that the service provider will deliver
service on demand. This example illustrates the importance of convincing citizens to feel good
about the services they get rather than adapting the services to their demands which is more in
line with the corporate/commercial model. (Enggrob Boon 2006)
Few new ideas or products ever get into the marketplace and establish market share without an
effective marketing strategy. Urban forestry may well be a bright idea with substantial benefits but
it is unlikely to progress far in our consumer oriented society where attention is rarely captured
and held without effective marketing.
Analysis is at the core of marketing. Effective marketing strategies are based on an
understanding of customers, their behaviour, motivations, perceptions and preferences.
Marketing also focuses on understanding competition and competitor’s objectives and capabilities
as well as understanding one’s own organisations strengths and weaknesses.
In summary, marketing begins with detailed analysis of self, customer and competition which then
inform the approach to tactics, branding and advertising.
Who are the urban forest and green-space customers?
The proposition that practically every living being stands to gain from the sustained existence of
urban forest makes an analysis of urban forest customers a potentially daunting task. Everybody
‘consumes’ urban forest even if few realise they do so. Many pay little if any conscious attention
to trees which are usually just a backdrop to the urgencies of daily life. Urban forest and greenspace customers come from every walk of life so it is important to narrow the focus by beginning
with the most influential consumers.
What do the customers get from urban forest and green-space?
Urban forest and green-space customers get improved physical health eg fitness, cleaner air and
cleaner water, and recreational opportunities. They get improved economic health eg real estate
values, business share and reduced energy demand. They get improved mental health eg
through stress relief through green experience. All of these gains have been well researched
internationally yet a majority of Australians know almost nothing of these values – this is why
marketing is such an important tool.
Quist (2006) sees Park, Green-space and Urban Forest managers as working with ‘experiences’.
So, rather than trying to convince others about how good trees and parks are, we should link
urban forest and green-space to customer health, wealth and happiness just as McDonalds links
its product to the experience of happiness and not to food, and Nike and Harley Davidson link
theirs to experience and not to shoes and machines.
Who has influence?
From a marketing perspective, customers with the greatest influence should be the focus of
analysis since they can forge change if they are convinced of the need and are persuaded to act
(Anon. 2007) Market analysis shows children have significant influence over parental decisions
on the purchase of numerous goods and services so it is no coincidence that very young children
are the target for marketing such things as snack foods and toys.
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Politicians, municipal councilors, municipal management, policy makers and advisors, business
leaders, community groups, resident/citizen forums and NGOs all have influence and are well
positioned to persuade and initiate change. Their beliefs, attitudes and motivations need to be
analysed and understood.
Who are the urban forest and green-space program competitors?
Budget is always a limiting factor in the delivery of most municipal programs, and especially
green programs. Organisational budget is divided amongst departments so there is intensive
competition within the organisation to secure necessary funding. To claim new market share for
green programs involves intense competition for decreasing funds despite an increasing demand
to expand services. This highlights the need for a marketing strategy to help secure the funds and
support.
Television, video games, and numerous other ‘urban’ activities may divert citizens from using or
being concerned about quality green-space and so green-space may be under-utilised and
unable to attract resource support. For example, if a community does not know of the existence of
urban forest or the importance of planning to sustain its benefits then there will be little demand
and few resources committed.

But Marketing Costs!
A common misconception views marketing as a cost that is not affordable on a limited budget. On
the contrary, marketing is a potentially powerful tool to help secure budget and deliver programs –
in other words marketing is one of many costs associated with achieving good results (Quist
2006).
Marketing is also about telling people what you are doing
What value is there in producing an innovative new product if nobody knows about the product?
What is the value in managing green-space that rarely gets used or is inappropriately utilised?
Why expend funds managing trees if people only complain about trees and they care or know
nothing of the benefits they are getting?
If budget competitors argue that funds committed to green-space and tree management are less
important than their programs then how will the decision makers respond when it comes time to
make budget allocations?
Ask, do and tell
Quist (2006) says all marketing should be based on customers and their needs and so all
competitive sections need to prioritise their resources so means are available to:
•
•
•

Analyse the market – ask!
Produce what the market wants – do?
Market and sell the products or services – tell?

5%
90%
Ask
Do
Fig 2 A marketing approach to program delivery (Quist 2006)

5%
Tell

Ask, by way of surveys, interviews and the like to increase the likelihood of doing the right tasks.
Tell about what was done so the public gets to know what was done was what was asked.
Focus on positive aspects of what was done.
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Be part of a strategic marketing approach and consider using experts
It is common for Councils to produce a range of brochures on green-space systems and
programs but these fail to gain program support because they are usually produced in isolation
and not as part of a strategic marketing approach. It is therefore worth studying successful
programs that have prioritised marketing and to also consider using marketing experts with
specific experience in green marketing.
At the urban forest communications course I attended in Denmark, Quist (2006) gave this short
checklist for marketing urban forest and green-space activities.
•
•
•
•
•
•
•
•
•
•
•
•

Make a project out of everyday activities
Think strategically and media-oriented
Become interested in politics
Develop an activity plan for next year
Make a plan for contacts with the mass media
Bring planned projects forward if they are currently ’hot’ in the media
Prepare ready-to-use lists for local, regional and national media contacts
Learn how to communicate your message clearly
Offer publicity to politicians
Involve experts if unsure and learn from this experience
Allocate resources and time now – do not wait until tomorrow!
Politicians do not give money for marketing, but with marketing politicians will give you
new money.

BRANDING
What is branding?
The power of ‘brand’ – recently the Mayor of New Orleans was quoted as saying that the ‘New
Orleans brand is still out there’ despite the bad press the city is receiving for numerous violent
attacks and murders. Apparently the violence is a two-edged sword since it keeps the brand in
the public mind (SMH 2007).
Branding is so ubiquitous that most people pay little conscious attention to it however it is a most
powerful determinant of market success. Consider for example, global brands like Shell, Nike,
McDonalds, Ikea et al. Hyde Park, London and Central Park, New York are internationally
recognised urban green-space brands.
People
Buildings
Streets (including trees)
City Image
Places
Squares and plazas
Parks
Table 2 City image as the product of city elements
Table 2 illustrates the important potential contribution of trees and green-space in presenting a
city image.
Konijnendijk (2005) sees brand as the proprietary visual, emotional and cultural mage one
associates with a certain company, product or service.
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Branding incorporates a name, a logo – a total visual package. The article describes a range of
marketing theories and concepts such as brand hearsay, brand evidence, brand attitude and
brand verdict.
Branding types include product branding as used for example by Coca-Cola, and service
branding used by the service sector such as banks and insurance companies wanting people to
associate their services with good quality and value, customer care, easy access. In this
approach Konijnendijk sees links with urban forestry as it becomes more oriented to customer
service. Emotional and sense branding are new techniques gaining attention and destination
branding sells a bundle of goods and services associated for example with a country or region.
Branding is not always positive, for example, some industrial cities have difficulties getting rid of
their negative brand image (Konijnendijk 2005). This has been the experience in Newcastle
better known as a steel and coal centre than for its fascinating harbor, quality beaches, historic
precincts and easy lifestyle.
Konijnendijk (2005) sees four strong arguments in favor of urban forestry branding:
1. Urban forestry is in constant struggle for political and public support and funding and will
slide down the political agenda if the connections to its major benefits are not made.
2. Branding can strengthen the morale and internal organisation of municipal and private
green-space institutions and strengthen the profile of the profession (which does not yet
exist as such in Australia).
3. Branding can bring more users into the urban forest which because of its nature
generally invokes positive associations and loyalty, generating regular use and contact
with the local urban forester or arborist.
4. Branding can help build relationships with a series of new users including ethnic
minorities and children.

Konijnendijk (2005) believes the brand ‘Urban Forestry’ is not very well known in Europe but
sees the International Society of Arboriculture programs for certifying arborists and promotion of
good practice as helping brand urban forestry at large.
He reports that some years ago the city of Celje in Slovenia decided on the need to strengthen
the collaboration between forest managers around the city. Key players included the city
foresters and the Mayor of Celje who recognised the importance of maintaining and promoting
the city’s green image for tourism and business. A special brand was created – The City Forest
of Celje which was posted at the entry to all major green-spaces and used in the city’s
promotional material. The branding promoted good management practices and the city became
a model for other Slovenian cities (Konijnendijk 2005).
A simple example of green-space branding invoking the urban forest concept
Imagine walking into a local park in a city you are visiting and instead of seeing a sign like this:

SMITH PARK
You see a sign like this:

City of Hereandnow Urban Forest
SMITH PARK
A link in the Hereandnow meeting and breathing space
network th
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Would such a sign add to your understanding and appreciation of the park and what would it say
about the city’s attitude?
Indeed there is clearly much more to this subject than the mere presentation of a sign, but by
adopting a marketing and branding approach to urban forest and green-space, the view changes
and the scene appears much brighter. This is because marketing is always looking for the bright,
the happy, the optimistic view and urban foresters and municipal arborists can always do with
some optimism!

CONCLUSIONS
Population growth is such that Australian cities must begin smart planning to integrate urban
forest and green-space needs into public policy associated with urban growth.
Current approaches to urban forest management are not adequate. In order for urban forestry to
prevail as a means of securing and sustaining tree canopy in urban Australia it must gain
recognition and be seen as worthy of political and financial support.
Marketing and branding are potentially powerful tools for securing the sort of market exposure
and market share needed for urban forestry and green-space programs to compete for
resources and political support in a rapidly urbanising world.
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SETTING A NEW POLICY AGENDA FOR THE URBAN
FOREST
(or SORTING THE POLITICAL WOOD FROM THE TREES)
HON DR BOB SUCH MP
In politics timing is critical as is awareness and perception which means we now have the ideal
setting and framework for a new, reinvigorated policy agenda for the urban forest.
With all the talk and publicity about global warming, greenhouse gas emissions – it is a fantastic
time for the managed tree – it is tree time. The tree has finally arrived after 370 million years!!
The challenge – for all of us is to create an appropriate urban forest. There has never been a
better time to sell the importance of trees; in streets, in parks (creating an Urban “Kyoto” Forest).
Urban dwellers and others need trees as never before.
The political climate for action is good – despite some “doubters”. We are seeing a greater
recognition of global warming and greenhouse gas emissions. Even Politicians are realizing the
imperatives for environmental change (that’s partly to do with potential voting change). We need
to plant and re-vegetate and make sure that whilst we are fixing the earth’s “roof” (greenhouse
gases and global warming) we don’t overlook protection of the existing biodiversity. We need to
sell the message of managing the urban environment and that includes the urban forest!
It is much easier now to argue for street trees, trees in parks, trees in front yards, trees in
backyards, trees in car parks – there’s hardly a place now that is safe from the tree! Tree
hugging is almost acceptable!
Trees are highly visible; most commonly recognised part of the environment (surveys); strong
feelings – majority are for trees, a minority is against (don’t like leaves, tree may fall etc.).

But first – I have to declare a conflict of interest. My ancestral name is de la Zouche – Old
French, meaning tree stump, from the tree (or unkindly translated by the noted French scholar,
David Lawry, to mean thick as a plank!)
What does a tree have in common with Politics and MPs? Not much.
A tree is straight, doesn’t tell porkies. What you see is what you get – it doesn’t spin you along.
You always know where a tree stands!
You are horticulturalists, arborists or in related fields of endeavour. Your outlook, work and
practice is based on science. The basis of your knowledge is via the scientific method –
research, thesis, objectivity, evidence.
Politics is about conflict – about power – not necessarily objective, not necessarily based on
research – often based on prejudice, folklore, ideology, economics and other self-interest.
Politics involves spin – selling a message.
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Politics equals more than Party Politics. Whenever you have conflict you have politics. Not all
governmental activity is political, eg selling a stamp – but if there is disagreement it is political –
politics is everywhere – part of life – unavoidable. Ranges from oral persuasion to warfare
(killing).
Why raise this?
Need to know arena you are dealing with. Know thy enemy! Need to know how to deal with
issues which means engaging in politics and government at various levels!
Members of Parliament – poor scientific background in the main.
Minister for Water Security has expertise as a brewer – now that’s vital science!
You, as arborists, horticulturalists etc, need to explain, educate, “campaign”.
Part of the message, not all green is good! (eg weeds, feral plants). Need to explain why!
Not all trees are equal (but is any tree better than no tree?). Need to explain why!
Despite global warming, greenhouse gas announcements, an ecology movement which fired up
in the 70s, Departments of the Environment, an Environment Protection Agency, environmental
impact statements etc etc, we still have some people who just don’t get it. The green
environment has not been saved. It is and always will be under threat. We will always have an
environment but the question is what kind of environment! There are those who don’t understand
and sometimes don’t want to understand! Electric shock therapy will not help – but education and
explanation will!
Therefore you need to lead – not just represent and replicate the present (otherwise we would still
be living in caves!). For example, because we planted European trees in certain streets in our
colonial past – is it still appropriate to do so today? Maybe – but at least look at alternative
plantings?
MPs should also lead but they will often follow the lead of scientists, eg global warming,
greenhouse gas issues.
The public expect you, as Professionals, to provide leadership (you have the knowledge and the
skills and expertise) but you need a strong spine and resolve to remain committed and withstand
attack, ignorance and self-interest.
You need to stop worrying and focus on how to influence MPs and other policy makers via the
political process:
• Don’t be too modest by selling yourself and your message short!
• Face to face is best.- talk to MPs, Councillors, in person.
• Publications – eg Council publications re plantings, what are we planting and why? Leaflets to
new residents.
• Media – newspapers – less influential for younger audience but still important.
• Don’t be media shy – talk to your local journalist.
• Talkback radio – very powerful medium – you need to be in it to win the argument.
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• Talk to community groups, school groups. Use tree plantings at schools (any excuse will do),
Arbor day, etc
• You will need to show “passion” as well as your scientific/other knowledge and skills. Don’t be
frightened to show some feeling – what you know and what you do is important.
“And he gave it for his opinion, that whoever could make two Eucalypts or two
Corymbias to grow upon a spot of ground where only one grew before, would deserve
better of mankind, and do more essential service to his country than the whole race of
politicians put together.”
From Voyage to Brobdingnag. With apologies to Jonathan Swift, 1667 – 1745, p 288
• Use Kyoto as part of the urban forest message!
• Use message of street trees and park trees and trees generally – amenity, habitat, shade,
increased value of properties.
I am an evangelist for the environment! Why?
Our native vegetation has been seriously denuded and degraded. In 200 years and in some
states in less than 200 years “we” have cleared much of the land (less than 30% left in the Mount
Lofty Ranges) and in many agricultural areas less than 10% is left). This is an appalling record of
environmental destruction. Can we address this – not easily – will need major revegetation
programs.
We have lost in Adelaide area alone:
2 native freshwater fish (locally extinct)
Gadopsis marmoratus (River Blackfish) and Mogurnda adspersa (Southern Purplespotted Gudgeon)
21 native birds (locally extinct)
eg Alcedo azurea (Azure Kingfisher) and Ninox connivens (Barking Owl)
102 native plants (locally extinct).
eg Correa glabra (Rock Correa) and Dipodium roseum (Pink Hyacinth Orchid)
Can street and tree plantings help repair the damage? Can street and tree plantings help save
further extinctions of fauna? Probably not in any pure sense.
However, the value is partly as a demonstration effect – shaking off the European cringe factor.
This is Australia – we are unique in respect of several things – Aboriginal culture, flora and fauna
and unique social history! So we have a responsibility to do all we can to protect, preserve and
enhance indigenous flora and fauna. My hit parade: indigenous first, natives second, appropriate
exotics third.
By planting appropriate indigenous trees, shrubs and grasses ‘we’ show a commitment to
Australian ecology (environment) and to water conservation (yes, some exotics are also water
misers) and in so doing encourage the wider populace to follow suit, for example via their back
and front yards, where these actions can be beneficial in terms of helping to save threatened bird
species, butterflies etc.
Need to explain why we want to rehabilitate creeks – why remove exotics?
Need to explain why we need to manage trees in the urban environment.
I’m not advocating a pure indigenous or native tree planting program but rather a better balance
than what we currently have. We can mix ‘n match exotics and natives and indigenous but in
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some areas, like Adelaide’s CBD, we have an exaggerated focus on exotics. Of course exotics
can and do play a role in absorbing carbon dioxide so the argument is not about that aspect of
the role of a tree.
However, exotic trees generate ‘fast food’ leaf litter for our creeks and whilst the jury is still out to
some extent and yes we can and do sweep streets for leaf litter – why add to the burden of our
already heavily degraded urban creeks and rivers? Do we need to be more careful in regard to
what we plant and where we plant? But the task again is always explain to the people what you
are doing and why!
My initial feeling is that exotic leaf litter in waterways is not likely to be as ecologically desirable as
indigenous leaf litter which has been part of the evolutionary process over millions of years. So
why compound an already existing problem – the Torrens and other urban waterways struggle
now – why give them another ecological headache?
My view is that almost any tree is better than none but some are more appropriate than others!
Hence my quest for indigenous plantings!
Trees can’t vote but you can and you should take political action in the broad sense of that term
beyond mere voting. You can have all the ideas, solutions in the world but you need to translate
that into political/governmental action! Otherwise your view remains just that - a view or opinion!
My view is that we need to change things for the better!
Ms E – botanist – lovely lady, professional. Last week told me that she only talks to the media if
she knows what they’ll print (result – little or no media!). We need to work with the media, even if
there is a risk of distortion etc. Keep it simple – remember most people don’t know much about
botany or horticulture! Talk up the benefits!
Darrell N Kraehenbuehl’s wonderful but “sad” book on the loss of remnant vegetation in Adelaide
highlights vegetation losses because they were not translated into political action – obviously not
his fault. The scientific study of trees is important – but it needs to result in an outcome – eg
saving remnant vegetation, getting trees planted etc.
Your knowledge and skills need to be translated into governmental action so that it is effective
and results in positive change!
You have a triple role: role 1 - scientific/professional; role 2 – “implementer” through your work, eg
arborist, horticulturalist, and role 3 - activist! (sometimes a quiet one and often after 5 pm).
South Australia has produced plenty of fine reds over the years but one of the top reds Eucalypt
camaldulensis has faced and still faces a challenge especially in the urban environment.
The experience of significant tree law here in South Australia has been mixed.
The Committee which I chaired (Urban Trees Reference Group) was established with
representatives from Government, local government, the development industry and a lone MP
(me). It reported in 2000. The original intention was to save big River Red Gums (E.
camaldulensis) but by the time the Committee reported it had become universal in terms of all big
trees (using circumference as the measure of significance).
Initial significant tree protection applied to all trees with a girth of 2.5 metres 1 metre from the
ground; later reduced to 2 metre girth 1 metre from ground level.
Some councils wanted to protect smaller trees (1.5 metre trunk circumference) and were able to
do so for a while (until 2003) although this measure was resisted by some sections of
Government and some private interests. The tree controls have certainly saved some large reds,

The 8th National Street Tree Symposium 2007

61
but smaller trees, eg Eucalyptus microcarpa have suffered, along with other trees with a
circumference less than 2 metres.
How effective has the law been in protecting significant trees? I would argue that the controls
have been partially successful, but on a bright note I see some recent evidence of positive gains,
even though we still have some commercial and governmental tree vandals out there. Many
significant trees are now being saved because of good professional advice and good
management including using the pruning option!
Saving significant trees, like planting trees, costs time and money. I would argue that we need to
look at the ecological aspects of a tree – a tree is more than just a tree! (As habitat? A
“statement” of and commitment to conservation? A means of helping to deal with CO2? Amenity,
ie shade, visual beauty, enhanced property value?)
What we do need is more properly trained and appropriately qualified professionals to help
manage the urban forest. The days of guess work are over! This is the age of the managed tree
and the managed urban forest, based on science and accumulated experience and skills.
What are some of the problems that need to be addressed? First of all we need to improve the
definition of what is meant by significant.
What is “significant” – anyhow? Why limit the definition to size? Is the elephant more significant
than the cheetah?
I would argue that we need to go beyond circumference as a measure. Need to look at other
attributes – eg ecological.
There have been issues arising out of the significant tree debate regarding indigenous versus
native versus exotic, for example Pinus radiata in inner suburbia. There have been (and still are)
issues arising from what many would regard as incorrect, ill advised plantings of certain natives
and certain exotics - Tasmanian Blue Gum at the door step!
However, as indicated above we are seeing some light at the end of the tunnel in regard to
significant tree management! The City of Onkaparinga has “saved” a large river red gum at
Aberfoyle Park (Heatherwood Drive) because of skilful pruning and sensible advice from
arborists. Recently the City of Onkaparinga set a protective zone around a significant tree in a
housing development at Aberfoyle Park based on advice from an arborist
Part of the lesson being learnt is that we need professionals to assess – developers, councils and
government agencies need to use qualified arborists!
Mt Barker Council recently had a mega controversy re a significant tree. Once again the tree was
saved by pruning, based on the advice of an arborist, although it took a third arborist and an
anonymous MP to help tip the scale towards retention.
The State Government is currently seeking to change significant tree protection laws via new
legislation in the Parliament.
I also ask when we plant should we be looking at one tree at a time, avenues of trees, or “streets
and parks of habitat” ie trees plus other plantings? Do we need “military” style plantings or more
random plantings?
Why not plant more native grasses along with shrubs – for reason of amenity and conservation
(eg for butterflies).
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That is, why not trees, plus understorey? Are we so scared of criminals jumping out from behind
a grevillea?
Let us be innovative and create urban natural burial grounds – forest(s) of memories, with trees
as a living memorial as an alternative to the conventional cemetery!
In Adelaide and no doubt elsewhere there is the issue of what you can plant in the street, and in
particular under powerlines? Should we keep street trees as amputees and casualties of the
“electric prune” or should we replant other more suitable species under powerlines?
Representations have been made to the State Government to update their approved planting
lists. We await their response!
All of these issues come together nicely at this time because of a community and governmental
focus on carbon sequestration, on global warming and related issues. For all those who love
trees (emotion, please note) and who manage trees (skill and science) now is the ideal time to
push the message of trees in streets, parks etc.
I conclude with two classic observations:
I think that I shall never see
A poem lovely as a tree
(Joyce Kilmer, 1886 – 1918)
and
I think that I shall never see
A Billboard lovely as a tree
(Ogden Nash, 1902 – 1971)
The era of the urban tree has well and truly arrived! Let us strike while the tree iron is hot and
before Mother Earth itself gets too hot!!
Trees r us.
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DEALING WITH BARRIERS TO TREE ESTABLISHMENT
ON VICROADS ROADSIDES
SCOTT WATSON
INTRODUCTION
In a crude sense, the VicRoads Roadside Management Strategy (VicRoads, undated) has four
broad objectives. This may be over-simplifying, but VicRoads roadsides should be safe,
‘environmentally friendly’, attractive and affordable to maintain. Trees can make an important
(and often critical) contribution to these objectives.
However, we don’t always find tree planting easy. Trees may threaten some of the desired
functions of a declared road. There may also be concerns with specific tree management issues.
At the same time, poor tree establishment suggests we have not been getting it ‘right’ with our
practices on VicRoads roadsides.
Understanding these issues and problems is critical to the task of establishing better populations
of roadsides trees. Under current arrangements, achieving this goal may require considerable
investment. In deciding how much we as a community spend on tree establishment, we have to
understand the benefits and costs.
A SNAPSHOT OF TREE BENEFITS FOR VICROADS
Trees and Road Safety
Although trees can pose a risk to the occupants of vehicles that stray from the road, there is
research that supports the argument that trees (safely positioned or contained) can contribute to
road safety. A growing body of literature points to the positive effects of trees on the psychology
of the driver.
Trees and scenes of nature are regarded as ‘restorative’. Many studies have revealed a positive
correlation between views of nature and restoration (Hartig et al., 1991, Lichter and Costello,
1994, Berto, 2005, Hartig et al., 2003, Tennessen and Cimprich, 1995, Parsons et al., 1998,
Cackowski and Nasar, 2003, Ulrich et al., 1991, Laumann et al., 2003, Herzog et al., 1997,
Kaplan, 2001). Restoration is generally described as improved attention and recovery from stress
and mental fatigue. These studies rely on objective measurements of physiology (such as
changes in blood pressure, heart rate, electrodermal activity and electromyographic activity) and
various objective tests of cognitive performance. Two studies have specifically been undertaken
in relation to roadside ‘nature’ and road users. One study showed participants who viewed
nature-dominated drives (versus artefact dominated drives) experienced quicker recovery from
stress and greater immunisation to subsequent stress (Parsons et al., 1998). Another study
showed exposure to roadside nature resulted in an increased tolerance of frustration (Cackowski
and Nasar, 2003). The extent of these restorative benefits is unclear, and there is no research yet
linking these benefits to a reduction in accidents.
Trees may also assist in regulating driver behaviour in relation to speed (Rosenblatt et al., 2006).
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Trees and Environmental Benefits
Environmental benefits are obvious, but also complex and diverse.
Biodiversity benefits are possibly the most obvious. For example, in the south east Australian
context, it has been established that around 30% woodland canopy cover at landscape scale will
be required to conserve the majority of woodland bird species in the future (Radford et al., 2005).
Simply looking at an aerial photograph illustrates the point that roadside trees make an important
contribution to this vision.
Trees can make a contribution to sequestering carbon dioxide emissions however the scale of
this reduction is very small and should not be overstated. Modelling suggests the main factor in
carbon dioxide sequestration is length of growing season, though the eventual stature of the tree
is also important (McHale et al., 2007). Urban trees are often small (due to hostile site conditions
and species selection requirements). Furthermore, many new tree plantings often replace existing
senescent trees which are mulched, meaning there is only limited sequestration over time. While
the extent of sequestration by a tree may be relatively small, the contribution of the cooling effect
of trees can significantly reduce CO2 emissions through reducing the need for energy-intensive
air conditioners (Akbari, 2002). The cooling effect by urban trees is well documented by many
researchers, whose work is cited here: http://www.treelink.org/linx/factoid.php.
Trees also make other contributions to the protection of environmental qualities by reducing
pollution.
Trees, Amenity and Culture
Anecdotally it is obvious that people prefer landscapes with trees. This intuition has been
expressed in the dominant use of trees in parks, gardens and boulevards throughout the urban
world. Subjective studies of preference, where various roadside settings are viewed and
compared, show people have a marked preference for treed roadsides (Wolf, 2005, Wolf, 2003).
To some degree, it is arguable that our understanding of amenity is evolving to a measurable and
objective area of study, with characteristics that can be understood in ways other than simply
being ‘pleasant’. And the benefits of the ‘restorative’ treed landscape extend to people other than
the traveller. Roadside ‘nature’ that includes trees has been the subject of extensive research,
with numerous links established.
For example, studies are showing that environments with views to trees and grass influence the
reduction of crime and violence (Kuo and Sullivan, 2001a, Kuo and Sullivan, 2001b), selfdiscipline and concentration (Faber Taylor et al., 2002, Faber Taylor et al., 2001, Wells, 2000),
worker productivity (Kaplan et al., 1988), coping with poverty (Kuo, 2001), perceived safety (Kuo
et al., 1998) and neighbourhood interaction (Sullivan et al., 2004). Several studies identifying a
relationship between environments with street trees and higher real estate prices further supports
the concept that trees are a seen as a valuable roadside asset by society.
Trees and Affordable Roadsides
As a land manager of over 80,000 hectares and limited funding, VicRoads manages roadsides at
a paddock rather than park level of maintenance. Trees in mulched beds can play a valuable role
in reducing maintenance expenditure. A recent draft study and financial projection suggested
trees in mulched beds are about 45% of the whole-of-life cost of mown grass (Graesser and
Chapman, 2006). In an urban environment, more trees and less mown grass can mean reduced
expenditure on maintenance of a roadside landscape.
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WHAT ARE THE BARRIERS TO TREE ESTABLISHMENT?
While trees offer many benefits in the context of VicRoads Roadside Management Strategy, there
remain substantial impediments to the establishment of trees along roadsides. A few of these
impediments are discussed in detail.
CLEAR ZONES
Possibly the largest impediment to roadside tree establishment is the concept of the clear zone.
New plantings on declared roadsides must meet clear zone guidelines, unless a barrier system is
installed to protect occupants of errant vehicles colliding with trees. These barrier systems are
often costly and technically difficult to install in many urban applications.
Why are clear zones important?
There is a disturbing relationship between road user fatalities and unprotected trees close to the
road. It has been stated that in Victoria in 2003 roughly one third of all fatalities involved roadside
objects (Road Safety Committee, 2005). Furthermore, between 1999 and 2003 around 50% of
collisions involved trees. For this reason the design of the roadside planting is a vital factor in
reducing road trauma, and the concept of a clear zone becomes a key consideration for all new
plantings.
Vehicles sometimes leave the carriageway at speed for a variety of unintended reasons. The
perspective of road safety experts is that a roadside should be ‘forgiving’, and allow an
opportunity for a driver to recover control of a vehicle or significantly reduce vehicle speed. Clear
zones (which are areas free of features potentially hazardous to the occupants of errant vehicles)
are determined on the basis of the recovery area. To provide an adequate recovery area for all
errant vehicles is impractical so clear zones are instead designed to accommodate (nominally)
85% of errant vehicles.
Accident data shows the risk of collision (and thus the recovery area) for a given situation
depends on a number of factors. Collisions with roadside objects often occur at curves,
particularly those of low radius. Other factors include traffic volume, speed, lateral clearance of
the object, visibility and the engineering characteristics of the road (such as sealed shoulders and
tactile edge markers). Some of these factors are included in clear zone calculations.
What is the guideline for clear zone distance?
In Victoria, clear zone distances are calculated using Part 3 of the Road Design Guidelines
(VicRoads Design, 2004). The required offset is determined by the design speed (normally the
posted speed plus 10 km/hr), traffic volume and curvature of the road along with the batter slope.
Only frangible objects (‘breakable’ when hit by a car) should be included in this zone. Technical
Bulletin 36 (Road Construction Authority, 1987) and new draft Roadside Planting Guidelines
(VicRoads Design, in prep.) state that woody limbs less than 100 mm diameter may be
considered frangible.
Clear zone requirements across states and into the future
Other states have different requirements. The basic offset distances are generally similar, though
graphed in different ways. There are some interesting regional variations in relation to trees. Main
Roads in Queensland, for example, has adopted 80 mm as the trunk diameter at the threshold of
what is frangible.
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The standards for clear zones are likely to change. A revision increasing clear zones on high
speed (100 km/hr +), high volume roads may be seen in Victoria in the near future. At the same
time there is a likelihood that a nationally consistent clear zone guideline may be adopted as an
Austroads publication. There is no indication of what will be adopted in such a scenario.
Planting on urban state arterial roads – the requirement for consent
In Victoria under the Road Management Act (2004) municipal councils are responsible for the
maintenance of nearly all urban arterial roadsides. However the Act also stipulates that for all
primary and secondary state arterial roads (all the green, black and red roads in the Melways),
VicRoads is the Coordinating Road Authority (CRA) for all activities in the road reserve. The Act
requires the CRA to coordinate activities to minimise any adverse impact on the safe and efficient
operation of the road and on the environment. The CRA is responsible for approving proposed
activities such as the installation of infrastructure and the conduct of works within the road
reserve. Examples of works that require consent include tree planting and replanting that could
potentially be in breach of clear zone requirements.
In summary Councils must seek consent from VicRoads for tree planting along state arterial
roads. This includes new planting and replacement planting.
How do I plant in an area that is a clear zone?
Options for siting trees outside the clear zone and as far as possible from the carriageway should
always be sought to minimise the risk of incident.
Planting of trees may be possible in an area that is within the clear zone if a suitable protective
barrier is installed. However it must be recognised that barriers are also considered a roadside
hazard and permission for a barrier may not automatically be granted. When considering barriers,
the design characteristics (and constraints) of each barrier should be understood. Flexible
barriers are preferable to rigid barriers, and flexible barriers require a distance for deflection.
Barriers must be included for a distance before the solid object, and minimum lengths of barrier
are often required. Barriers are unlikely to be suitable for locations where there are many private
access points on to the road. End terminals treatments are required with all barrier types, and
these often add considerably to the per linear metre cost.
PAVEMENT CONSIDERATIONS
It is well recognised that differential drying of plastic clays can lead to damage to structures
(Biddle, 1998). In the case of roads, localised drying of expansive clay soils (with Plastic Indices
greater than 30) due to trees has been identified as causing rapid loss of shape in the pavement
(Barry, 1986). This is undesirable because it leads to an uneven ride (loss of shape) and greater
maintenance costs due to longitudinal cracking (Evans et al., 1996). Longitudinal cracking and
pavement roughness occurs regardless of the presence of trees due to seasonal wetting and
drying (Evans et al., 1996), however vegetation may exacerbate the effects. Plastic clays are
found over half the State of Victoria.
Importantly, it should be noted that the mechanism for damage is caused by drying of the
subgrade leading to shrinkage. With standard road construction techniques, tree roots are
generally not known for ‘lifting’ road pavements. Indeed, tree roots are rarely able to penetrate
compacted subgrade.
To reduce the risk of pavement damage caused by uneven soil drying in clay soils with a
plasticity index greater than 30, trees and large shrubs should be set back from the edge of
pavement (Barry, 1986).
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The following table based on Barry (1986) has been a guide to the minimum planting clearances
for shrubs and trees within medians and along roadsides on heavy clay soils (PI>30) to minimise
pavement damage (loss of shape). It is desirable that trees and shrubs should be set back by a
distance equal to either 1.5 times the mature height or twice the canopy width of the tree,
whichever is greater. In practice there has been a low observance of these requirements over the
last decade. Assuming adherence to these requirements, tree planting within these clearances
may be possible if the influence of the root system is contained by a vertical moisture barrier.
Table 1 Tree planting clearance for pavement protection in plastic clay soils (PI>30).

Tree Group
Group A
Shrubs and small
trees
W<3m
H<3m
Group B
Small trees
3<W<4m
3<H<6m
Group C
Medium trees
4<W<8m
6 < H < 10 m
Group D
Large trees
W>8m
H >10 m

Residual Median Plantation Clearances
median width
median width
median width
<6 m
6 to 10 m
> 10 m
2.5 m desirable
minimum
3 m minimum
4 m minimum
(centre planting
4 m desirable
1.5H or 2W desirable
only for lesser
widths)

Roadside Plantation
Clearances

4 m minimum
1.5H or 2W desirable

NO PLANTING

3 m minimum
5 m desirable

4 m minimum
1.5H or 2W desirable

6 m minimum
1.5H or 2W desirable

NO PLANTING

NO PLANTING

6 m minimum
1.5H or 2W desirable

8 m minimum
1.5H or 2W desirable

NO PLANTING

NO PLANTING

8 m minimum
1.5H or 2W desirable

10 m minimum
1.5H or 2W desirable

Installation of Root Barrier
Tree planting clearances may be overridden with the installation of moisture/root barrier (or with
the acceptance of increasing pavement management costs).
The aim of installing root/moisture barrier is to create a zone of little or unchanging soil moisture
beneath the road (so that there is no change in volume). The soil moisture (measured as suction)
should then ideally be in a state of equilibrium suction with the deeper foundation soils (Evans et
al., 1996).
Various sources cite the influence of tree roots on soil moisture (and swelling and shrinkage) as
occurring to 3 m in depth (Harris et al., 1999, Barry, 1986, Evans et al., 1996). While it is
desirable to extend the barrier to this depth, it is impractical. A depth of 2.4 m has been adopted
in Texas (Evans et al., 1996) for root barrier. A local supplier suggests laying root barrier to 1200
mm, or less where the barrier can be embedded in the road base (Root Barrier, 2007). If a barrier
is to be laid at a shallow depth (which is likely given there is rock in the subgrade), then there may
be benefit in pursuing some of the recommendations of Root Barrier (2007).
Research suggests root barriers made of High Density Polyethylene (HDPE) with a thickness of
around 1 mm is adequate, providing some protection from tearing and damage during installation
(Sukkar et al., 2001). This should require no chemical treatment. Other herbicidal treatments are
available, such as time-released herbicides such trifluralin (Harris et al., 1999), however they
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have a finite life and appear to be useful for slightly different applications. Copper sulphate
appears to be predominantly used in the management of roots in sewer applications and growing
plants in containers.
Sealing around services and pipes is important. Nunn (1991) describes a treatment to deal with
this, using polyeurethane foam treated with Casuron herbicide (active ingredient Dichlorobenil).
Others recommend following this treatment (Evans et al., 1996, Sukkar et al., 2001), although
Casuron could probably be substituted with either copper sulphate or time-released trifluralin.
COMPACTION AND SOIL MANAGEMENT
Assuming there are no road safety, pavement, maintenance or other impediments to tree
establishment, one great barrier often remains… Compaction.
The ideal dry bulk density for clay in a garden situation is 1.0-1.3 mg/m3 (Handreck and Black,
1994). A dry bulk density of 1.4 mg/m3 is considered root limiting (Daddow and Warrington,
1983). A study on the Western Ring Road found soils were mostly at least 1.6 mg/m 3, with some
sites as high as 2.2 mg/m3 (May and Smith, 2000). For reference purposes, concrete is 2.3
mg/m3!
In consequence of these soil conditions, we see trees along many urban freeways that are still
less than 2 m tall after 10 years of growth. Some are less than 500 mm tall. This is an enormous
problem and remediation of compacted soils is no simple matter.
The first step to dealing with compaction is to avoid it in the first place. VicRoads would benefit
from management of construction machinery to minimise traffic and disturbance in areas marked
for roadside planting. This is likely to be impractical in many cases, however it is an important
step for future consideration.
The second step, minimising compaction, is probably achievable through application of surface
treatments that spread loads of construction machinery. Suggestions have been made in relation
to existing trees, such as the temporary use of strained geotextiles beneath a layer of aggregate
or mulch (Grabosky, 2003). While probably effective, they are unlikely to be practical in the
context of major road construction projects.
The third step, undoing the damage, is difficult and can never be fully achieved in the short term.
Ripping is the most pressing priority, together with the application of mulch.
Ripping can break subsoil and shattered clay to allow moisture penetration and increase water
holding capacity. Ripping also promotes the movement of air into the soil and reduces penetrative
resistance to root growth through some of the soil profile. Ideally ripping occurs as the soil is
approaching its plastic limit (nearly dry) to achieve maximum shattering effect. A winged or
vibrating tine further increases the degree of shattering. It has been suggested by a Contractor
(with some merit) that we should consider specifying ripping machinery at VicRoads, particularly
as most ripping is done with a grader, a machine that has relatively high ground pressure.
Increasing the depth of rip improves tree growth rates, presumably by allowing more water and
air to move into the soil profile. Cross ripping further breaks up the soil.
Further breakdown of compaction can be achieved with cultivation, though the most effective
means to achieve this are unclear. Further research in this area is desirable. A key problem is
that with each pass of machinery, some re-compaction will occur.
Mulch is next critical component of amendment. As well as reducing weeds and conserving soil
moisture, mulch assists with the supply of organic matter and nutrients over time. Anecdotally,
mulch appears critical on highly modified clay soils.
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Before laying mulch, at VicRoads we have some minimum requirements for the addition of
topsoil. It is sometimes a challenge to see that topsoiling is achieved, and there remains a low
awareness that ‘more is better’. Where topsoil is scarce, creation of topsoils from subsoils seems
like a desirable proposition. In a crude sense, the addition of organic matter via composts or
biosolids may assist in this process. Research being carried out by Professor Dick Haynes,
University of Queensland, is exploring the potential to ‘manufacture’ soils in this way. Composts
appear to be playing a critical role in roadside vegetation establishment in low rainfall states in the
southern USA.
Other commercial products, such as water holding polymers and gels, together with generic
biostimulants in various forms are unlikely to do anything in clay. Certainly the research backs
this position (Abbey and T, 2005). This is because most things these products offer are already
present in clay soils, and in far greater quantities. The cultivation required to incorporate these
products will provide many times the moisture holding capacity that is offered by them for
example. Many of the products include largely useless elements, such as miniscule amounts of
scoria, which offers no recognisable benefit in any soil. I believe there is a need for many of those
involved in the establishment of new trees to hone their critical faculties and technical knowledge
when considering the inclusion of many of these commercial products.
A number of the problems at VicRoads stem from issues associated with the mechanism of
delivery (landscape is tied to road construction) and contract management and surveillance.
There are many examples of projects where site preparation does not meet the specification
requirements.
OTHER BARRIERS TO TREE ESTABLISHMENT
There remain other impediments to tree establishment on roadsides. Electric line clearance
requirements often preclude planting where a future land manager is unwilling to commit to
maintaining the clearance envelope. Offsets around gas and water pipelines are sometimes
sought, though formal arrangements for offset requirements are sometimes unclear. Extended
clearance from built structures and fences (eg 10 m) on clays with high plasticity is occasionally a
reason to avoid tree planting for some land managers.
Many of these barriers to tree establishment ultimately come down to the willingness or otherwise
to provide resources to cope with the maintenance implications that come with some roadside
trees.
One final notable barrier to tree establishment is the illegal clearing and pruning of young trees,
particularly in the vicinity of commercial advertising signage adjacent to the right of way on urban
freeways. There are many examples of this occurring on the Western Ring Road in Melbourne.
CONCLUSIONS
Treed planting arrangements are possibly the cheapest landscape treatment in several roadside
situations, offering the potential to create substantial savings in maintenance, particularly on
freeways. There are many other benefits to roadside tree establishment that tie with VicRoads
roadside management objectives and community expectations.
However in the current climate tree planting is not always seen as the preferred roadside
treatment. In some cases, tree planting is only possible with road safety barrier systems, root
barriers and soil amendment. In other cases barriers to tree establishment result from an
unwillingness to commit to future maintenance of trees. The impediments to much roadside tree
planting may be overcome with site engineering and horticultural management practices – both of
which may require significant investment.
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The question that needs to be explored is ‘how much are we as a society willing to spend’? It is a
challenge for the financial managers, the landscape designers and landscape managers to read
the collective mood of their constituents regarding resourcing of tree management. Consideration
must be made of all the tree benefits, many of which have only been described in a rigorous and
objective manner in the last decade. My impression is that we are not as conversant with this
body of literature as perhaps we ought to be.
If trees are considered highly desirable in the community, and the community is vocal on this
matter, then presumably it will follow that tree establishment will rise in the list of priorities for
public investment.
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DEVELOPMENT OF THE HUME TREE MANAGEMENT
SYSTEM
JASON SUMMERS
Open Space Coordinator, Hume City Council
Background
Developing an inventory of trees for a whole city seems daunting; the reality is that it takes a lot of
hard work. In this paper I plan to outline the processes and outcomes that have changed the way
we manage trees in the City of Hume.
I started work for Hume City Council in 2002. At that time Council owned an inventory named
Tree Keeper—a database from the Davey Group in the United States. It needed to be upgraded
as it ran the Windows 98 operating system. We received quotes to upgrade to a map version for
about $60K. Due to concerns about the original data—and the fact the inventory had not been
updated for over 5 years with new trees or even maintenance records—a decision was made to
look at other options. One option was to utilise Council’s existing GIS infrastructure and the
Oracle relational database and develop our own custom made system.

Why create an inventory?
The need for an accurate and reliable inventory was many:
One, to assist our insurer to let them know we understand our tree liabilities and assets

•
•

Two, to management understand the risks and associated of tree management and to gauge
the numbers and costs for replanting programs.

To better manage our trees as assets we needed up to date and accurate information
Council needed a policy framework for how trees were to be managed. It needed to be clear
concise and well though out. Then a strategy outlining how Council was going to implement the
policy, including the important step of developing an inventory, was required.
We also developed more detailed technical notes that supported the policy and strategy that
includes information on species selection and specifications for purchasing trees, planting them
and even post care maintenance of trees.
This was a lot of work and consultants were employed to assist us and ensure the information
was accurate, leading edge and relevant. Having this information gave us credibility with senior
management and assisted when we were competing for funding. I think as an industry we need to
develop more specifications to set standards and educate others within our industry.

How we started
To start with, a basic specification was written after much research and investigation. Data
collection in one suburb highlighted additional information we wanted and generated many new
ideas one of the most important was to identify and quantify the risks associated with trees after
collecting over 200 high priority jobs. We decided to develop a risk score that helps prioritise
those jobs even further.
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Council engaged Ennoble Consulting to write a software program to help make our inventory a
reality. Sam Majid, the project team leader who helped me to document the issues and any
suggested improvements, helped getting the process started.
We have a great communication system online to keep each other informed about issues and
developments. We are now up to version 8, where we are developing a mobile version for field
inspections and a dashboard to manage all the work flows and the current status of our priority
jobs.

Previous Management
Our Council, like most in 2002, was very reactive and had grand plans to visit every tree in the
city in five years. The first problem with that idea was that we did not have any ideas about how
many trees we actually managed. Over five years we had only managed to visit less that one
third of the city; this type of management was never going to work!
The calls from residents were inspected and went into a pile that we worked on from the top—
very inefficient. We never seemed to get time to do programmed work. We were removing around
4000 trees a year and planting only 400 with limited survival. At that time, we had only one crew
with a 12 inch chipper and a 60ft GMJ telescopic boom EWP and five staff. We employed a
second smaller crew for formative pruning and jobs that did not require a tower. We also
employed a couple of contractors to assist in the task. We employed a senior arborist, a tree
assessment officer and a tree establishment officer.

Making it happen
With these appointments, we had some real resources to tackle the large job ahead of us. The
idea of an inventory had now grown to become known as the “Hume Tree Management System”.
Council tendered out the Data collection with a very strict specification making sure the data
collectors were experienced and adequately qualified to Certificate 5 as a minimum. We also
wanted the ability to audit individual collector’s data to ensure they were up to the task.
We developed strict data collection guidelines to ensure consistent results and created a colourful
manual with pictures to make it very clear. We needed to ensure the data set we were going to
collect was going to have everything we needed. We made decisions like estimating tree heights
and DBH ranges because everything that had to be measured takes time and adds cost.
The DBH ranges were linked to the sizes used to quote removal costs so we could ascertain the
real cost to remove selected trees from the system. We had explanations to clarify any possible
areas of confusion. In the end Roger Greenwood and Ben Kenyon, in a partnership, won the
contract and worked closely with us to develop a risk assessment that would be used to further
prioritise works.
Mathoney and Clarke’s method was slightly modified to put the tree in context in the landscape
and to explain what were the consequences of tree failure and the value of the target. We started
in Sunbury and looked at the data: we had over 200 high priority removals. The risk score allowed
us to prioritise these jobs even further. These jobs were then inspected by our arborist, marked
for identification and prioritised for the appropriate crew or contractor. This data became our new
programmed works taken directly from a simple search on the system.
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How this system changed the way we work!
Now every query about trees in Hume goes through this system and is recorded and prioritised
for action based on a risk assessment. What we have done is target our limited resources at the
trees of most need and we have dealt with them. We either pruned them to make them safe or
removed them. During the collection process, we received a number of calls from the data
collectors to remove very dangerous trees with active splits that day.

Some of these trees we probably would not have dealt with until they had failed and caused
damage. One particular tree was amongst a group of trees along a road adjacent to a house and
had an active split 15 metres up only five metres from a resident’s house. We would have never
found this tree with our old practices and would be dealing with an insurance claim after it failed
and took out part of the house.
We now work our way down the priorities list until we receive a new data set and have a new set
of higher priorities from a new suburb. We now do a few days reactive work and the rest of the
week doing this programmed works.
One feature that we had collected was vacant sites. These are appropriate locations to establish
trees within a street. We developed very specific guidelines to ensure we could establish a tree
safely in this location. This information has allowed funding bids to be successful and for us to
plant over 5000 trees a year.
To do this scale of planting, we needed good establishment maintenance and secured class b
recycled water to ensure we would not be affected by water restrictions and to be more
sustainable. We also identified the large need for formative pruning of the thousands of trees
coming over to Council from developers and from our planting program—so we have obtained
substantial funds to complete this important work.
So now, when a resident calls us, we inspect the tree within 5 working days and once inspected,
the work is recorded, prioritised and allocated to an appropriated internal crew or contractor.
There are 3 priorities we use to schedule all our works, whether it is reactive or programmed
works. These are:
•
•
•

Emergency to be completed within 7 working days.
High priority to be completed within 8 weeks of inspection.
Programmed works to be completed within 6 months.

So each crew takes the highest priority job and completes it and finds other lower priority works in
the same suburb to make it more efficient—rather than running all over the city. This system is
working well and most programmed works are completed no more than two months after they are
inspected.
By the end of this financial year we will have over 150,000 trees identified on the system, which is
about 90% of all trees in streets, developed reserves and Council facilities. Next year, we plan to
use the funds from the contract data collection to employ a tree inspector—who will proactively
reinspect trees on a risk based prioritised program, alerting us to the need for works once they
are identified.
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Features of the system
The system is a GIS based mapping program using Autodesk intranet based map interface with
Oracle as the home of all the data we collect.
Every person in Council with computer access can use the system to search for information on
trees but only authorised people can manipulate or change data.
One of the most powerful things about geospatial information is the ability to display multiple
levels of information on a map to give you instant access to the data set. Once opened, we can
overlay streets, waterway contours, powerlines with voltages, with poles and even service wires
or underground power locations.
This information was requested from AGL; once we signed a data sharing agreement, we were
given the data for Hume. It helps when developing tree pruning and tree planting to know what
side of the street and the voltage in each street. We can overlay aerial photos and mark up maps
showing the location of works where to dump mulch and other important information that can be
emailed to crews or contractors.
The search function allows the user to search on anything collected; for example: Find all the
Eucalyptus camaldulensis (River Red Gums) with a DBH greater than 90cm within Hume. Within
less than 10 seconds, a list with hyperlinks to maps was on the screen. This can then be exported
to excel to be filtered saved and emailed. From this search we developed a program to mulch out
the canopies of the oldest remnant red gums in the City. We sprayed under the canopies,
mulched them, and put up 20,000 litres of class B recycled water on each tree.

Data Management
One of the biggest challenges is trying to keep the data up to date and accurate. We record every
inspection query against the tree in question and even have the ability to download photos from
inspections.
Once we finalise the mobile system, we are developing all inspections via a tablet PC with a GPS
and the full data set in the field—eliminating the need for data entry of inspections back at the
office. Eventually, crews and contractors will have computers to tell them where the next job is
and record the necessary information in the field. This will be updated at then end of each job to
keep the system almost live.

Peer review of the system
We have conducted a number of peer review sessions from other Local government officers and
other tree managers interested in managing urban forests. We set up a mock data set and
allowed them to play. Most were impressed with how quickly and easily they could use the
system and how readily you could access all the information on any tree. We asked people to
suggest improvements we could make to the system: most couldn’t think of any.
Most want to purchase it and we have received requests internationally and within Australia
asking if we could sell them the package. Council is investigating the possibility of
commercialisation with our developer Sam Majid from Ennoble Consulting.
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Conclusion
Developing this inventory, which has become the Hume Tree Management System, has been a
very interesting and enlightening process. We have seen a dramatic decrease in customer
requests and an 80% reduction in after hours emergency call outs for storms because we have
managed the trees most likely to fail. There are many more features that I have not mentioned
and many more to be developed as we fully utilise the system.
Within Council, this system has been the flagship for GIS development and now parks have
developed a playground management system and are developing a asset management system
for all other assets in our vast open space network. This Councils GIS is becoming the Council
asset management system with roads drains and many other areas of Council following our lead.
If anyone would like further information on anything mentioned feel free to email me on
jasons@hume.vic.gov.au or call me on (03) 92052387.
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WATER PROOFING PORT AUGUSTA’S PARKLANDS
RIECK SHINE

INTRODUCTION
The reality of severe water restrictions is now evident to all Australians. In South Australia, we
are constantly reminded of this by the media and I would suggest the message is starting to be
effective, especially when we ask a 7-year-old about this important issue.
While I consider the messages effective, we need to realise that valuing and preserving water is
going to be part of our ethical environmental standards, something that we accept as part of the
Australian lifestyle.
This in mind, we are still a long way off securing sustainable water use from the River Murray and
this is of major concern.
Port Augusta, along with its neighbouring cities of Port Pirie and Whyalla, is heavily reliant on
water from the River Murray for both human and industrial consumption. Given the River
Murray’s poor state of heath, with obvious and increasing salinity levels and low water flows, I
believe the cries of ‘we need to act’ are now being heard by many people.
In addition to this we need to consider the current predictions of experts - that in the near future
our region will experience increased pressures on infrastructure, environment and services as a
result of a large population increase due to various economic opportunities such as the mining
boom in the north of the State. One would expect as a result of this alone, we would be doubling
our water use.
Focussing more locally on Port Augusta, it is estimated the city will almost double in population in
coming years. To address the future water needs, while considering the National Water Initiative
which is aimed at reducing flows from the River Murray, Port Augusta is taking the initiative and
preparing for a future which is not totally reliant on the River Murray (mains) water.
Port Augusta is a strong advocate for considering alternative water sources and, if feasible and
sustainable, channelling resources into implementing these better and more effective practices.

DO COUNCILS HAVE TO BE SOLELY RELIANT ON THE RIVER MURRAY?
I believe not and am thankful that I work for an innovative Council who supports continuous
review and implementation of best practice in sustainable water management principles.
Port Augusta City Council has tasked me with the role of developing a plan through research,
analysis and consultation to ‘waterproof the City’s parklands’ that will be exclusive of utilising
water from the River Murray.
I am working with consultants on a ‘Water Resource Management Study’ of the City, aimed at
alternative infrastructure and practices to address the National Water Initiative and reduce
reliance on mains water. The study is considering a number of focus areas (including but not
limited to):
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•
•
•
•

Stormwater runoff
Reclaimed effluent water
Underground aquifer storage and recovery (ASR) and
The creation of wetlands.

This will all be considered in view of the City’s demands, through the innovative approach of
utilising a computer software model (WaterCrest) to determine accurate measures and statistics.
It is anticipated that a draft version of the Water Resources Management Study will be presented
to the Port Augusta City Council for consideration in December 2007.
It is important to note however, that people should be mindful of the ever changing demands,
therefore the Study should be considered as a ‘living reference document’, something that can be
further developed to accommodate the changing needs of Port Augusta.
An example of ‘changing demands’ are the new proposed city developments to accommodate
1000 new land/housing allotments, expected to accommodate up to an additional 3000 new
residents. These developments can be considered by inputting data and information into the
WaterCrest model which will then clearly identify the most cost effective and efficient
model/framework to achieve optimum use of all water resources in the area.

WHY MAKE THE CHANGE?
Port Augusta is located in a very arid area of Australia. It is commonly known as the driest City,
in the driest State, in the driest inhabited continent of the world.
More than a decade ago Port Augusta City Council realised it needed to address what has now
become the National Water Initiative and reduce the City’s reliance on water from the River
Murray.
A logical answer in achieving this goal was to explore opportunities surrounding reclaiming waste
effluent water that flowed out into the local marine environment of Spencer Gulf, 5 to 7 million
litres a week, depending on residential use.
For this to become a reality, two staff members travelled overseas on a study tour to Mexico,
Israel and Spain to consider best practices associated with:
•
•
•
•
•
•

Water sustainability, usage
Water management frameworks
Waste water reuse operations
Open space water wise garden techniques
Irrigation central control systems
Subsurface drip irrigation installation and use

These locations were chosen due to their environmental and climate similarities to that of Port
Augusta.
Amongst the information collected and observed, one of the concepts that was considered to be
very innovative and effective surrounded governing legislation that was implemented to support
better management of water resources.
For example, some of the principles of the Legislation included:
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•

•
•
•
•
•

Only allowing 5 square metres of developed parkland/open space per head of population
in a developed area. Of this area, only 3 square metres could be watered (soft
landscape eg, lawns, trees, gardens), and the other 2 square metres had to consist of
hard landscaping (eg, paths, rock mulch, sculptures, signage)
Water, wherever possible, had to be reclaimed with 5% of this being reallocated for
parkland use and the other 95% allocated to food crops or human consumption
Only subsurface drip irrigation was permitted for installation in new parkland
developments, with a replacement strategy for older irrigation upgrades
City parklands were categorized from high to low profiles and this was based on location
and use. Water allocation was distributed considering all of these factors
Governing water restrictions were implemented, with a fines framework attached
Reclaimed water was stored in underground aquifers to save evaporation. This was later
metered out to customers.

Port Augusta City Council considered a number of these concepts and had the foresight to align
to and implement a number of these practices. The Council is proactive in continuing along this
path and now, as many of these principles are appearing to be considered throughout Australia,
is considered a leader by some in this area.
Port Augusta City Council is developing its own sustainable water supply and in 2004, with
financial support from the State Government and SA Water, one of our concepts became a
reality.
The project involved the installation of a 500kl per day Waste Water Treatment Plant (sewer
mining harvesting scheme), coupled to an Irrigation Central Control system. The project enables
us to water a large percentage of the City’s parklands with treated waste water through a
subsurface drip irrigation system. This project was based on the initiatives implemented
overseas and observed on the study tours.
The concept of the project includes the sewer mining scheme, harvesting untreated sewage
water from an SA Water sewage pump station and treating it at the Waste Water Treatment
Plant. This water is used to service 60% of the City’s irrigated parklands. The aim is to reach
95% by 2010.
This may sound like a simple project however it is very complex due to required regulatory
processes and practices that are required to accommodate legislation and authority issues
attached to the Department of Health, the Environmental Protection Authority and SA Water.
In addition, consideration needs to be given to seasonal requirements. For example, in winter,
the Waste Water Treatment Plant produces more than enough water to meet requirements,
however in peak periods (i.e. over the summer months), supplementary mains water is required
to meet demands.
To support the management of this resource Council has developed management plans and
undertaken numerous risk assessments which consider, but are not limited to, the following:
•
•
•
•
•
•
•

Processes and practices
Annual 2.8 metre evaporation rate
Vegetation transpiration rates
Differences between overhead and subsurface watering systems
Soil types
Turf and plant selection
Wind and precipitation rates
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These, combined with our irrigation central control unit, weather station and moisture monitors,
enable us to make a savings of around 30% of water use, which has large economic savings.
We have a specialist team in managing the project and its future development. All members are
considered pivotal to its success.
The team includes (but is not limited to):
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Greene Eden Watering Systems - irrigation central control system, sub-surface
irrigation, water management specialist
T-link - turf, fertiliser, soil management specialist
Aquatek Irrigation Pty Ltd - irrigation management plan, development and annual
reviews
Australian Water Environments – hydrology, aquifer storage and recovery specialist
Wayne Phillips and Associates – consultant to the water industry
Footner Plumbing - waste water treatment plant and reticulation pipeline
installers/technicians, trouble shooters, maintenance personal
SAGE Automation - prologic control unit specialist
Hydromet – monitoring equipment specialist
Power Pumps – pumps, monitors and hydraulic specialist
Carlton Electrics – waste water treatment plant and field electrics
SA Water - effluent water supplier, technical information support
Department of Heath – standards, quality assurance, monitoring authority, technical
information support
Environment Protection Authority – standards, quality assurance, monitoring authority,
technical information support
NATA – quality assurance, water testing
Port Augusta City Council’s IT Department - all computer and communication
equipment
Port Augusta City Council’s Parks and Garden Staff – irrigation central control,
parkland irrigation, waste water treatment plant operations
Eimco Water Technologies Pty Ltd – waste water treatment plant manufacturer,
technical information provider

GOVERNMENT FUNDING
Both State and Federal Governments have contributed greatly to this project.
The State Government provided significant funds for the Waste Water Treatment Plant and the
Federal Government provided funding through the Community Water Grants initiatives for some
on-ground works. This funding has contributed to the overall vision of Council and helped fund
subsurface irrigation installation, and an upgrade of the irrigation central control unit from a 2 wire
path to a hybrid system that now has radio controlled units out in the field.
The funding has also further supported community education initiatives with support of the local
Rotary Club and a set of display gardens at the Australian Arid Lands Botanic Garden in Port
Augusta, aimed at better educating the broader community with best practice in water wise
gardening.
It is hoped both the Federal and State Governments will continue to support this project as we are
now being recognised for our progressive approach.
WHAT OTHER OPTIONS ARE CURRENTLY BEING INVESTIGATED?
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The aim of Council is to use reclaimed storm water in addition to the water created by the Waste
Water Treatment Plant.
Test drilling to locate underground aquifers commenced in May 07 with a focus on underground
stormwater storage. It is envisaged the water would be reused during peak periods (i.e.
summer), resulting in Council becoming more sustainable and self sufficient.
The concept surrounds stormwater outlets being diverted to engineered wetlands for water
treatment before being pumped into underground aquifers and stored for later use.
Another option includes further reducing the amount of treated wastewater discharged into the
Spencer Gulf by exploring the possibility of reusing water from SA Water’s sewage treatment
ponds.
In addition, Port Augusta City Council is keen to see a project by Acquasol established on the
City’s outskirts. This would focus on an environmentally friendly, solar powered, desalination
plant which would supply water to the City.

IN SUMMARY
Fortunately more than a decade ago Port Augusta City Council recognised a need to allocate
resources for exploration of more self-sufficient and sustainable water practices.
While significant progress has been made with the use of treated sewage water, Council
recognises there is still a long way to go.
We consider the collection, treatment and storage of stormwater to be a major factor and goal in
supporting sustainability and reducing the on-going high cost of water to Council, which ultimately
impacts on rate payers.
The present state of the River Murray has further highlighted the need for all councils in South
Australia, and indeed around the nation, to be innovative and provide their communities with a
sustainable water resource and Port Augusta City Council would welcome any input to support
this vision.
To accommodate the health and wellbeing of Port Augusta residents, Council has established
many parks and gardens and ‘green’ recreational facilities/areas within the City, this has also
added to the ‘green and aesthetic’ value of the City’s appearance.
The success of the transformation of the Port Augusta East and West Foreshores is living
evidence of this value. The area was developed from an arid, dusty landscape, to a green and
attractive one, which has had a significant and positive impact in various social, economic and
environmental factors.
To maintain the status quo, there is also a need for people to understand the high costs
associated with sustainability in these areas, let alone creating more. If water continues to be
available and sourced from the River Murray, the unavoidable rise in the cost of water will have a
huge impact on future developmental opportunities.
The answer to this is in planning and recognising the need for sacrifice in areas of minimal
impact. In addition, there is a need for consistent views and a long term commitment to
environmentally focussed areas.
I feel Port Augusta and Australia are getting there, but it is a challenging and costly commitment.

The 8th National Street Tree Symposium 2007

84

The 8th National Street Tree Symposium 2007

85

TREES (DISPUTES BETWEEN NEIGHBOURS) ACT 2006:

A NEW LAW IN NSW CONCERNING TREES &
NEIGHBOURS
JUDY FAKES
ABSTRACT
In late 2006, a new piece of legislation regarding trees and neighbours was enacted in the NSW
State Parliament. The first case was heard in March 2007. The Trees (Disputes Between
Neighbours) Act 2006 is designed to provide a simple, inexpensive and accessible process for
the resolution of disputes about trees between neighbours. The Act comes under the jurisdiction
of the NSW Land and Environment Court. The Chief Justice of the Court has appointed two
Acting Commissioners with expertise in Arboriculture to assist the permanent Commissioners of
the Court. At the time of writing of this paper, over thirty cases have been heard. Very few orders
have been made for tree removal, some have been made for pruning of branches or roots and
some have determined payment of compensation.
This paper provides the background to this new law and summarises the key elements contained
within it. It also outlines the operation of the Act.

BACKGROUND
It would be reasonable to assume that for as long as people have lived in close proximity to one
another, there have always been disputes between neighbours. In recent times, these disputes
have typically involved noise, dividing fences, easements for joint services such as sewerage,
access issues and trees.
In late 1987, the NSW Law Reform Commission received a request from the Attorney General to
inquire into and report on the existing laws that defined and regulated relationships between
neighbours with respect to these common areas of dispute. This request arose from the
Commission’s Community Law Reform Program and associated consultations. To take the
project further, and to find out what aspects of the law might need reviewing, the Commission
held a conference that was attended by representatives of Chamber Magistrates, Community
Justice Centres, the Public Solicitor’s Office and four Community Legal Centres. It also distributed
a Community Law Reform pamphlet to a range of community and interest groups. 2
These consultations confirmed the typical areas of dispute between neighbours: dividing fences,
joint use of services, noise and problems caused by large trees.
In 1991, the NSW Law Reform Commission released Discussion Paper 22: Neighbour and
Neighbour Relations. Submissions were sought from the general public and from specific interest
groups including government departments, councils, Community Justice Centres, the Australian
Dispute Resolution Association and the Local Government & Shires Association of NSW. It also
set up a neighbourhood disputes hotline that received almost 300 calls on the first day. The
results of these processes provided valuable information on the range of problems and of the

2

Law Reform Commission (1998) Report 88(1998) – Neighbour and Neighbour Relations.
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experiences of those on the inside and the outside of the legal profession in terms of the dispute
resolution process.

REPORT 88
In 1998, the Commission published Report 88 (1998): Neighbour and Neighbour Relations that
focused on disputes about trees and noise. It considered the existing laws regulating these issues
and made recommendations for reform. [In 1997, the NSW Parliament passed the Protection of
the Environment Operations Act 1997. It replaced the Noise Control Act 1975.]
A number of issues relating to trees were raised in this report:
• There were no restrictions on the type or number of trees that people may plant on land
they own or occupy. Thought was given to the regulation of tree planting as it is with
building. That is, anyone wanting to plant trees should get approval from the Council.
[This was not favoured by the Commission as it was seen to be expensive, timeconsuming and a disincentive for planting trees.]
• Apart from control of noxious plants, the main regulation relating to trees was to preserve
them.
• There was a need to educate the community about tree planting to minimise detrimental
effects on neighbours;
• Better information on rights and procedures relating to tree matters would increase
chances of neighbours resolving their disputes;
• The common law of nuisance provided a legal means of dealing with damage or injury as
a result of trees. This required there to be actual or imminent damage.
• The law of nuisance provided little or no protection for loss of sunlight nor any remedy to
a loss of a view.
• Where a tree was found to cause damage, the courts tended to require the tree to be
removed; for those where damage had not yet occurred, injunctions to prevent damage
were only applied in a very narrow set of circumstances and did not include likely
damage due to roots;
• The court could award damages or compensation to a person affected by trees causing a
nuisance but the person must have suffered actual physical damage.
• The common law allowed a person to abate the nuisance, for example, by pruning overhanging branches. However, the rules of trespass applied and whatever was removed
had to be placed on the owner’s property.
• The person who suffers the problem ends up bearing the costs of prevention, abatement
and repair.
• In many local government areas, if a person wished to abate the nuisance caused by a
neighbour’s tree, the local council’s Tree Preservation Order required that person to get
permission from the tree owner. This may not have been forthcoming.
• Conflicts relating to private trees tied up resources of local councils, chamber
magistrates, members of Parliament, legal aid and the police. If they went to court, the
process was expensive.
• The submissions included complaints about damage due to falling branches, damage to
walls and paving from roots, blocking of drains, leaves blocking gutters, hay fever,
interfering with TV reception, blocking of light and the blocking of views.
As a result of the consultation process and based on the many submissions, the Law Reform
Commission made a number of recommendations in its 1998 report. These were:
•

The operation of the common law right to abate a nuisance by cutting off over-hanging
branches and roots be modified so that the person who wants to abate the nuisance give
the owner 28 days written notice and that the requirement to place the removed parts on
the owner’s property be abolished.
The 8th National Street Tree Symposium 2007

87
•
•
•
•

•
•

The making of a State Environmental Planning Policy listing undesirable non-native trees
that would be exempt from Tree Preservation Orders.
Tree Preservation Orders should not require the consent of the tree owner to allow a
neighbour to trim overhanging branches in order to abate a nuisance.
Amending a section of the NSW Local Government Act to give local councils the power to
order an owner or occupier to take measures to prevent a tree causing further or future
damage.
That legislation be enacted that provides a simple, inexpensive and accessible process
through the Local Court for the resolution of disputes about trees. That this legislation
provide for the owner of the tree to be responsible for any damage, to bear costs and to
compensate neighbours for any damage.
That a person whose enjoyment of property has been severely affected by a neighbour’s
trees blocking out sunlight should be able to apply to a Local Court under the proposed
new procedure.
That this new legislation also apply to trees blocking views.

Along the way, thought was also given to how these disputes should be resolved and the role of
local government. The importance of negotiation and mediation before going to court was
highlighted. Some considered that councils should play a role in the dispute resolution process as
they seemed to be the logical first step, especially as many councils have arborists and manage
their own trees. Councils and their representatives argued that they should not be involved as
they are private disputes, they would not have enough resources and nor did they have the
necessary expertise in conflict resolution. It was also noted that in NSW, councils do have the
power (s 124 of the Local Government Act 1993) to order owners of trees to prevent further or
imminent damage but councils are often reluctant to use this power.
The Report 88 also considered the range of orders that the court might make.

THE DRAFT BILL
In 2006, an exposure draft of the Trees (Disputes Between Neighbours) Bill was released for
public comment. The draft drew on the work undertaken by the NSW Law Reform Commission
and considered in Report 88 but took a different approach to a number of the Commission’s
recommendations. As a result of the submissions the government received on the draft bill, it was
amended and the bill was introduced and read in October and November 2006.
In the second reading of the Bill, Bob Debus, the then Attorney General, outlined the principle
provisions of the bill. These are addressed in the next section of this paper. It is important to note
that the Attorney General made it very clear that trees are important environmental assets. The
provisions that require the court to consider environmental factors prior to making an order are in
recognition of the importance of urban trees as an environmental asset. Urban trees play a
proven environmental role in every urban society. They provide energy savings through lower
cooling costs, reduce stormwater run-off, help reduce salinity and provide aesthetic and social
benefits associated with being in proximity to nature. The bill therefore recognises the
environmental contribution of urban trees as a factor that the court must take into consideration in
determining applications.
There are a couple of parts of this speech that are worth quoting as they may have significant
implications for tree management in the future.
The first applies to trees on council land. The Attorney General stated Trees on council land are
also exempt from the operation of the legislation, but only in the short term. It is appreciated that
some councils have limited resources and that many already spend considerable time and money
dealing with tree disputes. However, local government should expect to be covered by the
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scheme in two years time, when a review of the legislation will take place. Unless the review
reveals compelling reasons in support of an ongoing exemption, it is anticipated that local
government will then be included. 3
The second applies to trees interfering with light and views. A number of submissions relating to
the exposure bill raised concerns relating to trees blocking light and views. The Government
appreciates these issues are important to some members of the community. However, the
Government is mindful that the proposed legislation pioneers new ground and at this stage does
not consider it appropriate to address such concerns of trees blocking light and views. They will
be kept under review.
Hansard records cross-party support for the proposed bill when it was read for the second time in
the upper house, the Legislative Council, of the NSW Parliament 4. The bill was passed by both
houses at the end of 2006 and the Act came into effect on 2nd February 2007.
THE CURRENT ACT
The Act 5 is administered by the NSW Land and Environment Court and cases are heard by
Commissioners of the court. In anticipation of this Act, the Chief Justice of the LEC appointed two
part-time Acting Commissioners with specialist expertise in Arboriculture to assist the fulltime
Commissioners.
Key components include:
•
•
•
•
•
•
•
•

•
•

For the purpose of the Act, “tree” includes any woody perennial plant, any plant
resembling a tree in form and size, and any other plant prescribed by the
regulations.[Cases to date have included palms, shrubs and vines.] (s3)
Owner of the land includes the occupier of the land. (s3)
The Act only applies to trees on land that is zoned “residential” (but not “rural
residential”), “village”, “township”, “industrial” or “business” (s4).
It does not apply to any land vested in, or managed by, a council (s4).
The tree must be wholly or principally situated on the land (s4).
No action may be brought in nuisance as a result of damage caused by a tree to which
this Act applies (s5).
Orders made by the Court can over-rule a Tree Preservation Order (s6).
The Act allows an owner of land to apply to the Court for an order to remedy, restrain or
prevent damage to property on the land, or to prevent injury to any person, as a
consequence of a tree to which this Act applies that is on adjoining land(s7). .[ In Boar v
UNSW, adjoining land included trees across the road]
Applicants must give at least 21 days notice of the lodging of an application to the tree
owner, any relevant authority (local council +/- Heritage Office) and anyone else who
would be affected by any orders the Court may make (s8).
The Court has quite wide-ranging powers to make orders to remedy, restrain or prevent
damage to property or injury to persons. These can apply to the applicant and the owner.
The Court can also order the payment of costs by either party and can order the payment
of compensation (s9).

3

Hansard NSW Legislative Assembly 25th October 2006 – Trees (Disputes Between Neighbours) Bill; second reading, Mr
Bob Debus http://parliament.nsw.gov.au/prod/PARLMENT/hansArt.nsf/V3Key/LA20061025048 accessed 3rd July 2007
4 Hansard NSW Legislative Council 22nd November 2006 – Trees (Disputes Between Neighbours) Bill; second reading;
various members; http://parliament.nsw.gov.au/prod/PARLMENT/hansArt.nsf/V3Key/LC20061122058 accessed 3rd July
2007.
45 Trees (Disputes Between Neighbours) Act 2006 (NSW)
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Before the Court can hear a case and make orders, it must be satisfied (under s 10) of four
matters:
•
•
•
•

That the applicant has made a reasonable effort to reach agreement with the owner of
the land on which the tree is situated;
That the applicant has given the required notice of the application;
That the tree has caused, is causing, or is likely in the near future to cause, damage to
the applicant’s property, or
Is likely to cause injury to any person.

The Court must use its discretion to determine if the facts of the matter present a serious enough
situation for the Court to make an order. In many cases there is a “fear” of something happening
but the on-site inspection shows that this fear is very unlikely to be realised. If the Court makes an
order it also has to decide what should be done and who pays.
Section 12 outlines the many matters that must be considered by the Court in determining an
application. These include:
•
•
•
•
•
•
•
•
•

The location of the tree in relation to the boundary;
Whether a Tree Preservation Order or similar applies to the tree;
Whether the tree has historical, cultural, social or scientific value;
Any contribution it makes to the local ecosystem or to biodiversity;
The contribution of the tree to the natural landscape and scenic value of the land;
The intrinsic value of the tree to public amenity;
If anything other than the tree could have contributed to the alleged damage;
Any steps taken by the applicant or the owner to abate, rectify or repair the damage or
potential injury; and
Any other matters the Court considers relevant.

The Act allows for the appearance by local councils or the Heritage Council (s13) if consent to do
anything to the tree would normally be required to be granted from those authorities. Likewise,
the Court must provide a copy of any orders that it makes to the local council, and if necessary, to
the Heritage Council (s14). In Schedule 2 of the Act, either the fact that an application or an order
has been made under the Act must appear in Schedule 3 – Prescribed Warranties section of the
Conveyancing (Sale of Land) Regulation 2005 and likewise, any orders made under the Act are
to be listed in Schedule 4 - Planning Certificates of the Environmental Planning and Assessment
Regulation 2000.
If a person fails to comply with the orders the Court makes, it is an offence and they could be
fined up to 1,000 penalty points (s 15) (currently $1,100.00 per point). The orders that the Court
makes go with the title of the land. So that if the owner who has been given the order sells before
the set completion dates for the works, the new owner, or successor in title, is bound by that
order. However, this is only if the applicant gives a copy of the Court orders to the new owner
(s16).
The local council may, but is not bound to, check whether the works have been completed, and if
not, may even do the works specified in the Court orders. Section 17 sets out in detail what the
council must do if it intends to go down that pathway in terms of authorisations and notification.
The council would then be able to recover costs through the relevant court.
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THE ACT IN OPERATION
The first case under this Act was heard on site on 15th March 2007 [P. Baer Investments Pty
Limited v University of New South Wales [2007] NSWLEC 12]. Since then, to the time of writing of
this paper (22nd July) there have been 31 published judgments 6. The NSW Land and
Environment website 7 has an excellent section on trees including notes on how the Act works,
how to make an application, how the Court deals with the application, procedures for on-site
hearings, standard directions given at preliminary conferences and links to the cases where
applications were refused and where approvals were granted.
The general process is as follows:
•
•
•

•
•

•
•

The applicant lodges an application at either the Land and Environment Court in Sydney
or at any Local Court in NSW. The number of copies and to whom they must be provided,
are specified in the guidance notes.
The application is assessed by a Commissioner and a date is set for a preliminary
hearing at one of three courts in Sydney or by telephone conference for regional
applications.
At the first hearing or preliminary conference, the parties are encouraged to resolve the
matter. If this happens, the Commissioner can make consent orders implementing the
agreement. If the parties cannot resolve the matter, the Commissioner makes formal
directions, including a strict timetable for the lodging of additional information, for the final
hearing on site. The on-site hearing is usually four or five weeks after the preliminary
conference.
To date, the on-site hearings have involved one or two permanent Commissioners with
usually one of the specially appointed Acting Commissioners with specialist knowledge in
Arboriculture.
On site, introductions are made, the “terms of engagement” are stated and the tree is
inspected from both properties. Both the applicant and the respondent (owner) must hear
everything that is said by anyone. Both parties are entitled to have legal representation
and or their own arborist/ engineer or anyone else if they desire. If they do engage a
specialist, they are required to make sure that that person understands their
responsibilities to the Court 8. The council may also attend. The evidence is assessed, the
parties heard, and at the end, a decision is recorded on site. This is then transcribed and
sent to all parties, including the local Council.
In making judgments and orders, consideration is given to each person’s capacity to pay,
the urgency of the works and so on.
Whilst this decision is final and cannot be appealed, it does not mean that the applicant
can’t make an application in the future

If someone is considering making an application under the Trees (Disputes Between Neighbours)
Act 2006, it would be prudent for them to go to the Land & Environment web site and have a look
at the decisions that have been made; especially those where the application has been refused. It
would also be wise to consider any “tree dispute principles”. A tree dispute principle is a
statement of probable outcome from a chain of reasoning aimed at reaching, or a list of
appropriate matters to be considered in making, a determination 9.

6

http://www.lawlink.nsw.gov.au/lecjudgments/2007nswlec.nsf Accessed 22.07.2007
http://www.lawlink.nsw.gov.au/lawlink/lec/ll_lec.ncf
LEC Expert Witness Practice Directions
http://www.lawlink.nsw.gov.au/lawlink/lec/ll_lec.nsf/pages/LEC_pd_expertwitnesses accessed 22.07.2007
9
Tree Dispute Principles published by the Court see
http://www.lawlink.nsw.gov.au/lawlink/lec/ll_lec.nsf/vwPrint1/LEC_tree_dispute_principles.
7
8
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The only Tree Dispute Principle published at the time of writing of this paper is as follows: The
Principle: Urban trees and ordinary maintenance issues; Specific Aspect: The dropping of leaves,
flowers, fruit, seeds or small elements of deadwood by urban trees ordinarily will not provide the
basis for ordering removal of or intervention with an urban tree. The case reference is Barker v
Kyriakides [2007] NSWLEC 292. This has been an important determination as many of the
applicants have desired the removal of a neighbour’s tree because it drops leaves.
To date there have been very few orders made to remove trees. Several have been made to
prune trees and where this has been the case, a marked-up photograph of the part to be
removed has been included in the orders published on the web site [ see Brady v Shashoua
[2007] NSWLEC 203; Haines v McNally [2007] NSWLEC 202 and Ridley v Gyler [2007] NSWLEC
220] 10. Several more orders have also included marked up photos.
In Blue v Camelleri [2007] NSWLEC 138, the Court ordered that for precautionary reasons, it
would be appropriate to order that no excavation deeper than 100 mm take place within 3 m of
the outside of the base of the trunk of the tree without further order of the Court. This element of
our determination is designed to provide a protective basis for the tree without doing so in a
fashion that would totally preclude further excavation if it were warranted to some reason.
However, further excavation would require an application to the Court to permit it to occur. 11
Several cases have involved compensation and costs and these may be shared between the
parties. The Court considers things like the pre-existing condition of sewer pipes/ concrete
driveways; whether the tree was there before the applicant/ house/ pool etc; and the steps taken
by both parties in maintaining the tree or the structure.
Where works such as pruning, removal of Bunya Pine cones or tree inspections have been
ordered, the Court has prescribed the level of qualification (using the Australian Qualification
Framework – AQF) that the arborist must possess. This has been AQF level 3 in Arboriculture for
tree pruning and generally AQF level 5 for hazard/ risk assessments. All pruning work must
comply with AS4373:2007: Pruning of Amenity Trees. Any other requirements are clearly
specified.
To date, several applications have been withdrawn after the first hearing or the on-site hearing.
One concerned a tree that was mostly on public land and thus the Act did not apply; another
involved the blocking of light by a Leyland Cypress Hedge (in this case the parties settled the
matter); and another matter was settled after all parties, including the Council, agreed that a tree
subject to a development application could be removed.
CONCLUSIONS
It has been very interesting experience to be involved with the implementation of a new Act
involving trees. The Act recognises the importance of trees in the urban environment but provides
an accessible and relatively inexpensive method for those people for whom neighbourly
negotiation has broken down. The range of orders that have been made so far show that tree
removal is not as necessary as many people may think and that for those living in urban leafy
environments, fallen leaves are par for the course.

10

http://www.lawlink.nsw.gov.au/lecjudgments/2007nswlec.nsf accessed 22.07.2007
Blue v Camelleri [2007] NSWLEC 138 in http://www.lawlink.nsw.gov.au/lecjudgements/2007nswlec.nsf accessed
22.07.2007

11
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INVESTIGATING THE FACTORS THAT INFLUENCE
TREE ESTABLISHMENT IN THE URBAN ENVIRONMENT
– A PROGRESS REPORT
MICHAEL LEERS
University of Melbourne
A means of evaluating the establishment of street trees planted as advanced stock has been
determined (Leers 2000). This was achieved through a literature review and a survey providing
data that has undergone statistical analysis. The survey was based on 510 trees representing 21
species in three municipalities in metropolitan Melbourne, Victoria. Consideration for the criteria
used to evaluate tree establishment was given after reviewing the Revised Amenity Tree
Evaluation Method (Moore 1991). The survey demonstrated that three key criteria give a
workable measure of street tree establishment - the measurement of tip extension, trunk
movement (using the Burnley Test) and the percentage of canopy dieback. From the
investigation of the literature and the survey, a number of issues that affect tree establishment
were revealed. These include inappropriate selection of stock or poor quality stock, poor planting
technique and inadequate maintenance such as insufficient irrigation and weed control. The
survey also revealed other issues that warranted further investigation. It was noted that out of the
510 trees assessed, more than 12% of the trees suffered from the symptoms of sunscald, (see
Table 1). In some cases, this was so severe that the cambium was killed through to the xylem. It
was difficult to discern the exact reason for sunscald on some trees and not on others in the
same plantings.
Table 1. Average tip extension of trees with and without sunscald (Leers 2000).
Species
Months in Number
No. of trees Avg. tip ext. of
ground
of trees
with
affected trees
Sunscald
Acer buergerianum
40
8
4
1yr = 37mm
2yr = 109mm
Eucalyptus scoparia
12
17
4
57mm
Platanus x acerifolius 12
40
14
50mm
Platanus x acerifolius 40
38
27
1yr = 276mm
2yr = 238mm
Pyrus calleryana
12
37
9
21mm

Avg. tip ext. of
unaffected trees
1yr = 83mm
2yr = 161mm
106mm
160mm
1yr = 290mm
2yr = 290mm
31mm

The five species in Table 1 are those with a large percentage of individuals displaying sunscald
symptoms. These symptoms ranged from mild, such as discolouration (sunburn) of the bark
through to severe, where bark and cambium tissues were dead, revealing the xylem (see Figure
1). All five species in Table 1 had lower averages of tip extension where sunscald was present.
However, only the Platanus x acerifolius that were 12 months post transplant showed statistically
significant reductions of tip extension using a Two sample T-test with p<0.05 (Leers, 2000).
Kozlowski et al. (1991) refer to Northern winter sunscald lesions forming on thin barked trees as a
result of alternate freezing and thawing in winter and early spring. This is characterised by
patches of dead bark, which may peel. Sunken cankers are also characteristic and can be entry
points for pathogens. The lesions can in turn, injure the phloem.
Equally damaging are the effects of high temperature injury. The temperatures involved are
usually below the thermal death point, with symptoms of scorched leaves and fruits, sunburn, leaf
abscission and inhibited growth and scorched bark (Kozlowski, 1991). There is also evidence of
the bark of thin barked trees being killed by exposure to strong sunlight after the tree has been
growing in shaded conditions (Rushforth 1987, Moore 1998 and Leers 2000). The mechanism of
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heat injury is complex and it can be difficult to distinguish this type of damage from high levels of
moisture stress. Direct "heat shock" injury as a response to high temperature exposure from
seconds to minutes, mostly results in injury to cell membranes and proteins and lipids (Kozlowski,
1991). Moore (1981) goes on to state the fundamental parameter of heat stress is the duration
for which the plant or plant parts are exposed to high temperatures. However, there have been
very few reports of death from heat (other than fire) of higher plants in their natural growing
conditions (Larcher 1995 and Moore 1981).
Stress of individual trees has occurred in heavily
thinned forest stands of trees and the effects may not
be apparent for several years. These effects include
leaf chlorosis, reduced growth, sunscald, production of
epicormic shoots and death of trees (Kozlowski et al.
1991). This may be similar for a tree coming from a
relatively sheltered nursery, then being transplanted
into an exposed street. Alternatively, there is the
anecdotal evidence of the canopies of trees growing at
a particular orientation then transplanted facing another
compass point exhibiting different growth rates (Moore
1998). That is, one side of the tree starts its life facing
south, with very little conditioning against solar
radiation, then being transplanted with that same side
facing northwest the tree experiences the shock of full
sun.
This raises questions about the influence of a changed
canopy/trunk orientation when the tree is planted in the
streetscape. The changed orientation occurs when the
tree is grown in the field or nursery with its north facing
canopy always facing north. This orientation would
almost certainly change after being planted in the
street, i.e. the north facing canopy no longer faces
north.
The result of these questions is further
investigation by means of a literature review and two
experiments designed to provide empirical data to more
thoroughly investigate this phenomenon.

Figure 1. Acer buergerianum with
sunscald (Leers 2000).

ORIENTATION EXPERIMENT
This trial will consider the effects of orientation on the
establishment of nursery and field grown advanced
trees. The trees are planted into the streetscape of
Hume City Council, northwest metropolitan Melbourne,
(see Figure 2). Measurements of growth will include tip
extension and caliper increase over two to three years.
Before leaving the nursery, the trees were marked
indicating the north facing side of the trunk. The trees
were planted into the streetscape with that north facing
side now facing east, west, south or north in a Random
Block Design. In addition to growth measurements
being taken, the symptoms of heat damage (sunscald)
will be evaluated.
There are three species being used for this trial; Acer
buergerianum, Melia azedarach and Platanus x
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2. Platanus x acerifolia planted in

Hume’s streetscape as part of the
Orientation Experiment.
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acerifolius. The Melia have been grown in hard walled 40L plastic containers and were four years
old at the time of planting. The Acer and Platanus are both field grown stock and were delivered
as 45L rootballs wrapped in hessian. These trees were five years old at the time of planting.
Initial measurements were taken of the tip extension for the previous season’s growth, made
when the trees were still being grown in situ at the nursery in 2005. Watson (1987) describes tip
extension as the distance between the scale scars and the terminal bud, (see Figure 2). For this
trial, measuring tip extension involved choosing three branches from the canopy that showed
‘normal’ healthy growth and vigour facing each compass point. The three branches chosen for
each compass point were at head height, chest height and waist height. These measurements
were then averaged giving an average tip extension for the canopy at each compass point.
Measurement was made with a ruler and was for the previous season’s growth.

Figure 3. Indicates the scale scar and the terminal bud of Platanus x
acerifolia. This is the tip extension used to measure the growth
achieved in 2006.
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RADIANT HEAT EXPERIMENT
This experiment will consider the effects of radiant heat from four different surfaces on tree
establishment. The four surfaces, asphalt, concrete, granitic sand and green waste mulch are
commonly found surrounding or adjacent to urban trees. This experiment will be conducted using
field grown Platanus x acerifolius. The trees are to be planted into a Hume street with one square
metre of surfacing on the west side of the tree.
The experiment will use four trees with each different surface adjacent to the trunk. In addition to
these materials, tree planting orientation will also be examined. This will require a number of
trees having their original north facing orientation to be facing north and the same number of
trees with their original north orientation now facing south. Therefore, the experiment will have
32 trees in total, with 16 facing north and 16 trees facing south, and each group of 16 trees will
have four trees alongside each of the four surfaces.
Growth measurements will be taken and sunscald will be evaluated during the first summer.
Temperatures on the trunk and trialed surfaces will be recorded using thermal imaging. This data
will then be statistically analysed to investigate the effects of these surfaces on tree growth and
establishment.
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RESULTS

Figure 4. 2005 average tip
extension in mm of the canopy at
each compass point for Melia
azedarach.

Figure 5. 2006 average tip
extension in mm of the canopy at
each compass point for Melia
azedarach.

Figure 6. 2005 average tip
extension in mm of the canopy at
each compass point for Platanus
x acerifolia.

Figure 7. 2006 average tip
extension in mm of the canopy at
each compass point for Platanus x
acerifolia.

Figure 4 and Figure 6 indicates the tip extension in mm for the Melia azedarach and Platanus x
acerifolius made while the trees were growing in the nursery in 2005. A One Way ANOVA with
p<0.05 indicated no significant difference for canopy growth between any of the compass points
for either species. Figure 5 and Figure 7 indicates the tip extension in mm for both species made
during the 2006 growing season, after the trees were planted into the streetscape. A One Way
ANOVA with p<0.05 indicated no significant difference for canopy growth between any of the
compass points for either species.
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Figure 8 indicates the numbers of failed
Platanus x acerifloia against their orientation,
12 months after being planted in to the
streetscape.
A One Way ANOVA with
p<0.05 indicated no significant difference
between the orientation and the numbers of
failed trees.

CONCLUSION
Though initial results indicate there is little
difference in growth when canopy orientation
is altered, further analysis may reveal
differences in growth that are of concern to
the manger of the urban ‘tree-scape’. Also of
interest are the initial observations of bark
shedding on those sides of the trunk that do
not face north.
This goes against
observations made by others (Moore 1981).
Figure 8. Numbers of failed Platanus x acerifloia
The Radiant Heat Experiment is yet to be set
out. Data will be collected not only during the
and their orientation.
hottest months, which are of most concern to
urban tree managers, but also during the
cooler months. This will enable a more thorough comparison and evaluation of radiated heat
from surfaces that are commonly found adjacent to young growing trees. The final results of the
literature review and the two experiments are to be published in expected in 2008/2009 in a
Masters Thesis.
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A TREE FAILURE DATA BASE
MARCUS LODGE

Eucalyptus camaldulensis (River Red Gum)
Eucalyptus camaldulensis (River Red Gum) is a large tree reaching 25-35 metres in height with a
broad spreading crown. As the tree matures it can develop buttress roots from its very thick trunk.
Eucalyptus camaldulensis is the most wide spread and best known of the Australian eucalypts.
As the common name would suggest it is generally found along waterways and on floodplains.
Despite this it is a very adaptable tree and will grow in a wide variety of soils and conditions.
It is often said that this species drops branches with a greater propensity than other species and
that the rate and type of branch drop is unpredictable. There have been a number of recent court
cases where this species has been described as a notorious branch dropper and is regularly
recommended for removal due to this reputation. This type of statement does not appear to be
based on research or documented evidence but rather on anecdotal evidence and as such is
potentially flawed. Anecdotal evidence from people who are looking at trees in an adhoc manner
is likely to result in an above average number of trees with problems. We regularly get a request
to attend to a problem but rarely are we asked to look at trees that have no problems.
At the 1998 ISAAC Conference Burnley College lecturer Leigh Stone delivered a paper on
Sudden Limb Failure (SLF). In this paper Stone identified nine trees by genus considered to be
common candidates for SLF. Eucalyptus camaldulensis along with E. cladocalyx and Corymbia
citriodora and C. maculata were identified as native species with potential for SLF along with
seven other non-native species. Within the paper Stone identified that the majority of the
evidence on SLF and species propensity was based on anecdotal evidence and that further
research was required, he also noted that SLF is not all that common and the majority of failures
occur as a result of structural flaws and/or severe wind. Stone also noted, again anecdotally, that
a failure pattern may be specimen specific within a species, using the example of a line of trees
where one or two trees in similar condition will exhibit a history of ongoing branch failure.
A survey of 472 Eucalyptus camaldulensis, at a number of locations in Adelaide, was carried out
in 2005 to look at branch failure history with the aim of determining the propensity of the species
for failure. Of the surveyed trees 346 trees or 73.31% of the population had no evidence of
branch failure; 128 trees or 26.69% of the population had evidence of branch failure, the range of
failure age was from less than twelve months to greater than 50 years. Of the trees that contained
failures 54 trees or 11.44% of the population were shown to have a history of failure within the
last 0-5 years.
In order to determine the number of failures per year it is important to be able to assess the age
of the failure site within the tree. As wound sites age identifying the period since failure becomes
increasingly inaccurate. To achieve a reasonable degree of accuracy for the Probability of Failure
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it was decided to use the trees with failures within the last five years to calculate a percentage of
the population that fail on an annual basis. If it is taken that the failure rate is even over the fiveyear period then an average 54/5 = 10.8 trees fail per annum. This equates to 2.29% of the
surveyed population.

Percentage

Percentage of Failures by Size for the Surveyed Tree Population
2.50%
2.00%
1.50%
1.00%
0.50%
0.00%

Average
Failures per
Annum

2.29%

1.40%
0.51%

0.34%

Minor <
25mm

0.04%

0.00%

Medium Large 300600 mm
100-300
mm

Small 25100 mm

Total

Multiple

Size of Failure

One of the considerations was to determine if the maturity of the tree had any bearing on either
the number of failures and/or their size. The collected data indicates that trees that are
considered to be mature (i.e. within the range of 20-80% of their natural life expectancy) and have
a history of failure account for 1.57% of the population or 68% of the trees that fail on an annual
basis. Of the surveyed group 278 trees were identified as being mature and an annual failure rate
of 7.4 trees was calculated from the collected data; this equates to 2.66%. On an annual basis
the largest group of failure sizes was 4.06 failures in the 100-300 millimetre range or 1.46% of the
mature tree population.

2.29%

Annual Failures by Tree Age

1.57%
0.68%

Total

Senescent
>80% of
Life
Expectancy

0.00%

Mature 2080% of Life
Expectancy

0.04%

Young
<20% of
Life
Expectancy

2.50%
2.00%
1.50%
1.00%
0.50%
0.00%

Juvenile

Percentage of
Population

Annual
Failures by
by Tree
Annual
Failures
TreeAge
Age

Age Group

Conclusion
1.

Eucalyptus camaldulensis will fail for a variety of reasons throughout its life cycle.

2.

An individual Eucalyptus camaldulensis has a higher propensity for failure in maturity.

3.

The size of branch most likely to fail on a mature Eucalyptus camaldulensis is in the 100300 millimetre range.
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4.

The probability of a mature tree dropping a 100-300 millimetre branch is 1.46% or 1:68.5.

5.

The data does not indicate that an overly high percentage of the population will drop
branches. Rather it identifies that 73.31% of the surveyed population have not dropped
branches.

The data does not compare Eucalyptus camaldulensis with other species to determine if it has a
higher or lower propensity for limb drop than other trees with a similar reputation. It does however
give us a starting point for further tree species failure assessment. Further assessment of the
failure type will be required to determine the reasons for branch failure. Is it SLF, a structural flaw
or extreme weather conditions? This may be discovered by researching existing tree failure
databases and extrapolating the figures into a population based survey.
Where to Now
1.

Further refinement of the data collection set is required to more closely align it with the
relevant risk assessment models such as the QTRA – Size of Part range.

2.

A larger scale survey of the broader population and comparison of urbanised trees with
their natural state cousins.

3.

Similar studies of other at risk and also reputably sound tree species to determine the
probability of failure and to create a comparative system to identify tree species that truly
are at risk.

REFERENCES:
Stone, Leigh. 1998. Sudden Limb Failure. International Society of Arboriculture Australia
Chapter Conference Proceedings, Managing Tree Hazard, First National Conference, Melbourne
1998.
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WHAT IS TREE FAILURE RISK ASSESSMENT?
MIKE ELLISON
SUMMARY
Tree risk assessment is currently a hot topic amongst arboriculturists, urban foresters and land
managers with responsibility for trees. However, although the language of tree safety
management has developed considerably over the past decade, understanding of tree-failure risk
assessment and the concepts that underpin it is by no means universal. Development of the
Quantified Tree Risk Assessment (QTRA) method has moved the language of tree safety
management forward but represents a paradigm shift for tree managers in both the public and
private sectors.
Tree safety management is a matter of limiting the risk of significant harm from tree failure whilst
maintaining the benefits conferred by trees. Although it may seem counter intuitive, the condition
of trees should not be the first consideration. Instead, tree managers should first consider the
usage of land upon which trees stand and this in turn will inform the process of assessing trees.

INTRODUCTION
Whether in the public, corporate or private sectors, land managers have a legal duty to take
reasonable care in managing the risks associated with trees in their control. But tree safety
management goes beyond simply reducing the risks from trees, and requires consideration and
optimisation of the benefits conferred by trees. In addition to the immediately apparent economic
value of timber and their aesthetic beauty, trees confer many benefits such as moderating global
and local climate, providing shade and shelter, intercepting storm water and providing wildlife
habitats. There are even opportunities for the responsible tree manager to optimise the
conservation benefits from collapsing and dying trees whilst managing the associated risks at a
reasonable level that is acceptable to wider society.
To provide an adequate defence in the event of harm resulting from tree failure, it is usually
necessary for the land manager to demonstrate that they have not been negligent but have acted
reasonably in the management of their trees and have therefore discharged the duty of care. In
most circumstances, to do absolutely nothing is probably unreasonable. Conversely expenditure
on tree safety management should not be excessive or disproportionate to the risk being
managed. After all, every dollar spent on tree safety is a dollar not spent elsewhere and in local
government this means taking resources away from the provision of other services. In law, tree
managers are generally expected to manage risks associated with trees to maintain them as low
as is reasonably practicable and it will usually be sufficient to demonstrate that this has been
achieved through a structured system.

THE PRINCIPLES OF TREE FAILURE RISK ASSESSMENT
Tree failure risk assessment is quite literally the process of assessing risks from the failure of
trees. The process can be as simple or as complicated as the tree manger wishes to make it.
Too simple a method of risk assessment and the outcomes will have limited value in the
management of the risks, too complicated and application of the method will be onerous and
impractical.
Following the emergence of QTRA in the mid 1990s, the term ‘tree risk assessment’ has come
into common parlance in the management of tree safety and there has been a move away from
the term ‘hazard assessment’. It is apparent that what Wagener (1963), Paine (1971) and
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Matheny and Clark (1994) have referred to as ‘hazard assessment and ‘hazard evaluation’ are in
fact ‘risk assessment and ‘risk evaluation’. The terms ‘hazard’ and ‘risk are not interchangeable
and it is perhaps helpful to clarify their meanings. A ‘hazard’ is the disposition of a thing, a
condition or a situation to produce injury (Health and Safety Executive 1995). A tree-failure
hazard is present when a tree has potential to cause harm to people or property. ‘Risk’ is the
probability of something adverse happening; the likelihood that the hazard will cause harm.
Quantified risk assessment is a risk assessment which incorporates numerical estimates (op.
cit.). Correct usage of these terms and the language of risk will enable arboriculturists engage in
the multidisciplinary risk management debate.
Assessment of tree-failure hazards requires consideration of the mechanical integrity of the tree
and the likelihood that the tree or part of it will fail within a given period. Here again terms are
often confused by inappropriately describing the assessment of the tree and its defects as ‘risk
assessment’ when the tree represents only part of the risk. For a tree hazard to represent a
significant risk there must be something of significance (a target) exposed to harm and this is the
essence of tree-failure risk assessment. After all, if resources are to be allocated to tree risk
management, it is reasonable to expect that there would be risks of significance and not risks
with consequences so minor that the average person would not give them a second thought.
It is usual to consider risks in two parts. Firstly, how likely is it that an adverse event will occur
and secondly, what is the likely consequence of the adverse event. The likelihood of the event is
considered in terms of both potential for tree failure and the likelihood that something of
significance (target) will be present at the time of failure. The consequence is considered in
terms of how large is the tree or branch and how susceptible to harm is the target.

RISK ASSESSMENT METHODS
There are several methods of tree risk assessment, the majority of which provide a ranking of
risks on a simple scale and some of which provide arbitrary thresholds for action. Norris (2007)
reviewed fifteen of these methods including Quantified Tree Risk Assessment in a paper
presented at the International Society of Arboriculture Australia Chapter Annual Conference,
Perth, 2007.
Norris (op. cit) concluded “The 12 experienced arborists who assessed eight trees using eight
different methods, produced the most interesting results. The hypothesis was that experienced
arborists would apply similar values in similar circumstances and hence the differences produced
by each method would be evident. However, it appears that the differences in arborist applied
assessment values to these eight trees across all methods was so diverse that the influence of
each method is not obvious and that the variation produced by the arborists is the greatest
influence on the risk output values created by each method.” When the 12 arborist were asked
how well they thought each of the methods worked, one of the simplest methods scored the
highest but the range of results using this method, as with all others, was highly variable and it is
clear that outputs in any tree-failure risk assessment are highly assessor dependant.
Probably the most widely used and indeed misused method of risk assessment is the ISA tree
hazard evaluation method developed by Matheny and Clark (1994) in which the tree failure risk
is assessed in three components; 1) failure potential, 2) size of part, 3) target rating. Each
component is scored a value of between 1 – 4 (Table 1) and the sum of the three equally
weighted scores is termed the ‘Hazard Rating’. A Hazard Rating of 12 represents the most
severe hazard and 3 the least severe. The system enables comparative ranking of failure risk in
a tree population but has little value when assessing the risk from a lone tree because there is
nothing with which to make a comparison. The method is used by some to define a numerical
line for action, which is explicitly advised against by the authors of the method. Despite the
severe limitations, the method is widely used but is often applied in a modified form.
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Table 1. Matheny and Clark Hazard Rating Categories
Component / Score

1

2

3

4

Failure Potential

low

medium

high

severe

Size of Part

<150mm

150-450mm

450-900mm

>900mm

Target Rating

occasional

intermittent

frequent

constant

QUANTIFIED TREE RISK ASSESSMENT
The Quantified Tree Risk Assessment system was developed in 1996 and formed the foundation
for tree risk management training delivered by the author from the late 1990s through to 2005
when a technical paper describing the method was published. The QTRA system applies
established and accepted risk management principles to tree safety management. Firstly, the
targets (people and property) upon which trees could fail are assessed and quantified, thus
enabling tree managers to determine whether or not and to what degree of rigour a tree survey or
inspection is required. Where necessary, the tree or branch is considered in terms of both
‘impact potential’ (size) and ‘probability of failure’. Values derived from the assessment of these
three components (target, impact potential and probability of failure) are combined and their
product is expressed as the ‘risk of (significant) harm’.
The QTRA system moves the management of tree safety away from labeling trees as either 'safe'
or 'unsafe', which requires definitive statements of tree safety from either tree surveyors or tree
managers. Instead, QTRA allows tree assessors to quantify the risk of harm from tree failure in a
way that enables managers to balance safety with tree value and operate to a predetermined
threshold of acceptable risk.
QTRA Target Evaluation
A target is anything of value that could be harmed in the event of tree failure. Frequent
assessment of trees and of associated risks may be essential in areas of high public access or
where trees are within striking range of people or valuable property. Conversely, in locations
without property and having very low public access, the survey and assessment of tree hazards
may be unnecessary. Therefore, the nature of the target beneath or adjacent to a tree should
dictate the level of risk assessment that is required.
Vehicle and pedestrian targets and the value of damage to property are combined in Table 2. In
the case of vehicles, probability of occupation may relate either to the tree part striking the
vehicle or the vehicle striking the fallen tree part. Both types of impact are influenced by vehicle
speed. The faster the vehicle travels the less likely it is to be struck by the falling tree, but the
more likely it is to strike a fallen tree. ‘Stopping distances’ and an average vehicle length are
used in the calculation of vehicle occupation of highways. The probability of a vehicle occupying
any point in the road is the ratio of the time a point in the road is occupied by vehicles -including
safe stopping distance - to the time in a day.
The probability of pedestrians occupying a target is calculated on the basis that an individual will
spend, on average, five seconds occupying the average target area, unless a longer occupation
is likely as with a habitable structure, outdoor café or park bench. For example, ten pedestrians
per day each occupying the target for five seconds is a daily occupation of fifty seconds, by
which the total seconds in a day are divided to give a probability of target occupation (50/86,400
= 1/1,728).
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When evaluating target property, QTRA considers the approximate cost of repairs or
replacement that might be required if the tree or branch under consideration should fail. The
property values in Table 1 represent the likely cost of repair or replacement. Quantified Tree
Risk Assessment Ltd. provides licensed users of the system with annual monetary conversion
rates that enable application of the system internationally. The ranges of monetary value for
property used in Table 1 are derived from a value of "hypothetical life" of £1,000,000. For
example, Target Range 2 represents a probability of pedestrian occupation up to 1/20;
£1,000,000 ÷ 20 = £50,000. Thus, property likely to incur a repair cost of £50,000, which is onetwentieth the value of a hypothetical life, is apportioned a ratio of 1/20.
Targets will ordinarily be recorded in the survey as a range (1-6 Table 1), but may be more
accurately calculated and recorded as a ratio where circumstances dictate.

Target
Range

Property
(repair or replacement costs)*

1

Very high value >£50,000 - £1,000,000

Vehicular Frequency examples
Pedestrian Frequency
>36 per hour - constant

Probability Ratio
(of occupation or
fraction of value
of £1,000,000)

26,102 vehicles @ 110kph (68mph) 1/1
32,359 vehicles @ 80kph (50mph)
46,702 vehicles @ 50kph (32mph)

2

High value >£13,888 - £50,000

>10 per hour - 36 per hour

1,305 vehicles @ 110kph (68mph)

1/20

1,617 vehicles @ 80kph (50mph)
2,335 vehicles @ 50kph (32mph)
3

Moderate - high value >£1,388 - £13,888

>1 per hour - 10 per hour

363 vehicles @ 110kph (68mph)

1/72

449 vehicles @ 80kph (50mph)
649 vehicles @ 50kph (32mph)
4

Moderate value >£57.87 - £1,388

>1 per day - 1 per hour

36 vehicles @ 110kph (68mph)

1/720

45 vehicles @ 80kph (50mph)
65 vehicles @ 50kph (32mph)
5

Low value >£8.60 - £57.87

> 1 per week - 1 per day

1.5 vehicles @ 110kph (68mph)

1/17,280

1.87 vehicles @ 80kph (50mph)
2.7 vehicles @ 50kph (32mph)
6

Very low value ≤ £8.60

≤ 1 per week

None

1/120,960

Table 2. ‘Target’ ranges for property, pedestrians and vehicles.
Vehicular, pedestrian and property targets are categorised by their frequency of use or their monetary value. For
example, the probability of a vehicle or pedestrian occupying a target area in ‘Target’ range 4 is between the lower and
upper limits of >1/17,280 and 1/720. Using the value of a ‘Hypothetical Life’ of £1,000,000 the structure value within the
‘Target’ range 4 is >£57.87-£1,388.
Vehicular frequency examples for ‘Target’ range 1 are calculated on the basis of the stopping distance for a given road
speed providing a duration of occupation for the average vehicle on that road. The total time in a day is divided by the
duration of occupation with the quotient being the number of vehicles per day required to produce constant occupation.
All other ‘Target’ ranges are calculated as a proportion of the ‘Target’ range 1 value e.g. ‘Target’ range 2 (probability ratio
1/20) 26,102/20 = 1305.1.
* Property values represent the likely cost of repair or replacement.
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QTRA and the Effects of Weather
Often the nature of the defect is such that probability of failure is greater during windy weather,
whilst the probability of the site being occupied during such weather conditions is considerably
reduced, e.g. woodland, park or private garden, thus reducing the risk of harm from tree failure.
Conversely risks may be increased by weather such as in case of the phenomenon known as
‘Sudden Branch Drop’, which is the shedding of branches in some tree species during hot dry
weather when in some settings the likelihood of people being beneath the tree might be
increased. In both of these situations we might apply a ‘Weather Factor’ to our calculation,
which is a fraction that represents the combined effects of weather on site usage and on tree
failure in reducing or increasing the ‘Risk of Significant Harm’ e.g. a ‘Weather Factor’ of 1/2 has
the effect of reducing the ‘Risk of Significant Harm’ by half.
QTRA Impact Potential
A small dead branch of less than 10mm diameter is unlikely to cause significant harm even in the
case of direct contact with a target, whilst on average a falling branch with a diameter greater
than 150mm is likely to cause harm in the event of contact with all but the most robust target.
The increased potential for injury in relation to the size of tree or branch is proportional to a
degree, yet the tree or branch will reach a size where the increased severity of injury is no longer
proportional to the increase in size. Similarly, most property likely to be affected by tree failure
can incur only a limited level of damage before further damage is likely to be inconsequential, i.e.
when it is beyond economic repair.
The system categorises ‘Impact Potential’ by the diameter of tree stems and branches. A
biomass equation derived from weight measurements of trees of different stem diameters is used
to produce a data set of comparative weight estimates of trees and branches ranging from 10 to
600mm diameter. An upper limit of 600mm has been selected to represent a 1/1 ‘Impact
Potential’ on the premise that impact from a tree with a stem diameter of 600mm has a 1/1
probability of causing maximum possible damage to most frequently encountered targets. From
this point, the Impact Potential reduces to 1/23,500 for a 10mm branch or tree. For initial
assessments the probabilities are grouped into ranges 1-5 (Table 3).
Impact
range

potential Size of part likely to impact target

1
2
3
4
5

Impact
Potential

> 450mm (18") dia.
> 250mm (10") dia.- 450mm (18") dia.
>100mm (4") dia.- 250mm (10") dia.
> 25mm (1") dia.- 100mm (4") dia.
10mm (2/5") dia.- 25mm (1") dia.

1/1
1/2
1/8.6
1/82
1/2500

Table 3. Impact Potential.
* Range 1 is based on a diameter of 600mm.

QTRA Probability of Failure
The ‘Probability of Failure’ component of the system provides five ranges. Each range
represents a range of probability of failure occurring within a year, expressed as a ratio
calculated from the upper value of that range. Probability of failure will ordinarily be recorded in
the tree survey schedules as a range (1-5 Table 4), but may be more accurately evaluated and
recorded as a ratio where circumstances dictate.
Probability
failure range
1
2
3
4
5

of Probability of failure percentage
>10% - 100%
> 1% - 10%
> 0.1% - 1%
>0.01% - 0.1%
≤ 0.01%

Probability ratio
1/1
1/10
1/100
1/1,000
1/10,000

Table 4. Probability of Failure.
The probability that the tree or selected tree-part will fail within a year.
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QTRA Example
A highly unstable 25.0 metre high tree with a stem diameter 900mm (36"), in a low use area of
woodland with no regular access but members of the public occasionally enter the target area.
The most significant part likely to strike the target area is the stem or part of the crown with the
weight of the whole tree behind it.
Target

Impact Potential

Probability of Failure

Range

6

1

1

Probability

1/120,960

1/1

1/1

Risk of Harm

=

1/121,000

The absence of structures and the very low level of public access indicate that detailed
assessment of the tree is not essential. If it could be established that a ‘Weather Factor’ of 1/4
was appropriate, the overall probability of harm would be reduced to 1/483,840.

GOODE v CITY OF BURNSIDE [2007]
In the case of Goode v City of Burnside [2007], the court considered an appeal against the
Council’s decision to refuse permission for the removal of two River Red Gum trees (Eucalyptus
camaldulensis subsp. camaldulensis). Two issues were considered. 1) The risk from failure of
the trees, or part thereof, 2) damage to the tree owner’s dwelling from root activity. The
Judgment of Commissioner Hodgson makes various references to QTRA and its application by
the Council’s arboriculturist Mr Lodge.
There are two important issues relating to QTRA that are raised in the judgement and there
appears to be misunderstanding of both the inputs and outputs of the QTRA method by the
Commissioner. Firstly, the Commissioner, at paragraph 18 of the judgment, states “In response
to questions from the Court, Mr Lodge acknowledged that there was a fair measure of subjectivity
entailed in the assignment of scores to the three criteria under this method (ISA method –
Matheny and Clark 1994). That being the case, I have little confidence in the rating arrived at as
an accurate reflection of the risk associated with the subject trees.”
At paragraph 25, the
Commissioner says “It seems to me that the Ellison methodology suffers from the same defect as
the Hazard Rating system, namely, that it requires a fair measure of subjectivity in determining
the probability of failure and the size of branch most likely to fail, these in turn having a significant
effect on impact potential”. The commissioner proceeds at paragraph 27 to suggest, without any
particular qualification, that he finds the evidence of Dr Nicolle, expert for the Appellant, more
persuasive.
It is apparent from the Commissioner’s concerns over the subjective judgement required in the
assessment of tree-failure risk, that he does not understand the underlying concepts. In the
context of the commissioner’s comments on this matter, the term ‘subjective’ is broadly
synonymous with ‘judgement’ or ‘a person’s views’ Concise Oxford English Dictionary (2007). It
is not and has never been claimed that QTRA is wholly objective and it is clear that a risk
assessment cannot be so. As with any method of assessing tree safety, the judgement of the
assessor based upon his knowledge and experience is required whether the risk assessment is
an overview of a large tree population or a detailed assessment of an individual tree and its
situation. The evidence of Dr Nicolle on the matter of potential for branch failure was no less
subjective than that of Mr Lodge who had in fact limited the subjective input to his assessment by
applying the structure of the QTRA method.
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Secondly, the commissioner states at paragraph 24 of the judgment “Mr Nicolle’s evidence was
that the limbs most likely to fail in Tree 1 were 300mm or more in diameter. If that diameter were
substituted for the 100mm diameter used in Mr Lodge’s calculation of risk of harm, with no other
change, the risk would, on my calculations, become 1/592, clearly unacceptable against the
criteria underlying Mr Lodge’s calculations. Were the probability of failure reduced to a level
consistent with Mr Lodge’s survey of failure in this species, the risk of harm, based on the Ellison
methodology, would be, on my calculations, 1/5,920, again greater than the posited acceptable
level of risk of 1/10,000”. What the Commissioner did not consider is that large branches are
inherently more stable than small branches and the 300mm diameter branch exhibiting no signs
of significant defect would have a far lower likelihood of failure than the 100mm diameter branch
and that this reduction in the ‘Probability of Failure‘ component of the QTRA would reduce the risk
of harm in both cases to below the acceptable threshold.
Thirdly, at paragraph 21, the Commissioner cites the QTRA journal paper thus. “Having read that
paper and carefully considered Mr Lodge’s evidence, I have significant reservations about the
utility of the Quantified Tree Risk Assessment System in providing a reliable measure of the risk
represented by a particular tree or trees. The precise nature of the way in which "Risk of Harm" is
expressed suggests a level of accuracy and reliability not borne out by a close examination of the
inputs to the calculation of that risk.” Here the Commissioner makes a reasoned observation and
indeed is correct in that expressing the QTRA ‘Risk of Harm’ output to as many as four significant
figures QTRA outputs infer a level of precision that does not exist. This is not a problem with the
utility of the QTRA method, because inputs can involve precision, but with the way in which
outputs are expressed. The QTRA system benefits from considerable input and feedback from
licensed users through an internet discussion forum on which the topic of precision has been
discussed. At the next revision the significant figures in QTRA outputs will be reduced.
Users of the Quantified Tree Risk Assessment system are trained in application of the system
and should possess the skills to apply the method to the assessment of tree-failure risk.
Providing evidence on the underlying principles of QTRA requires a greater level of
understanding and few people have that in depth understanding of the subject. For the future,
Quantified Tree Risk Assessment Limited will provide a review service and will compile a register
of individuals who have attained sufficient understanding of the system to provide confidential
review and guidance to other users.
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AVENUES OF HONOUR- BRISBANE CITY COUNCIL
PROGRESS
LYNDAL PLANT and NERIDAH PARKE
INTRODUCTION
In July 2007 Brisbane City Council published an Avenues of Honour Research Report about
twenty four known memorial and commemorative tree planting sites within the Brisbane City
Council area, in support of the national project. Among those planting sites are some of the
earliest plantings in Australia undertaken in 1917 for local soldiers who lost their lives in World
War One. Other plantings honour World War 2 and Vietnam casualties. Yet others are
commemorative and often misguided attempts to establish Lone Pines (Pinus halepensis) in
subtropical Brisbane. All have stories to tell.
The purpose of this paper is to describe Brisbane City Council’s journey so far in researching,
recording, promoting, protecting and restoring memorial tree plantings in support of the national
project. Some of the stories are revealed, as well as the lessons learned and proposed next
steps.
RESEARCH
From November 2005 documented information and historical records were sifted by a history
postgraduate, Robert Hogg, working part-time on contract to Council. Records were also supplied
by the state government Heritage Unit and Council’s own Heritage Unit, Returned Services
League (RSL), local history groups and individual members of the public. Information from the
Australian war memorial and the Australian national Archives websites were also utilized. On
occasions we also advertised for information about specific sites in local newspapers to seek
more local knowledge.
As reported by Dargavel and Cockerell in 2004, most memorial plantings were organized by local
committees, were not centrally organized or recorded and therefore local knowledge was critical
to fill the many gaps in or losses of recorded information.
Once the word was out, numerous anecdotal stories began pouring in. The value of our
contracted, qualified historian and the support of our own Heritage Unit staff ensured that these
stories were carefully screened and verification sought in documented records. Initial drafts were
also rechecked with each contributor.
Many of the original avenues or individual memorial tree plantings still remain today. The stories
of three of those sites are outlined below.
Honour Avenue, Yeronga Memorial Park:
Originally established between September 1917 and August 1919, this avenue included 96 trees
for each of the men and women of that local area who lost their lives. In fact, of the 599 residents
of Stephens Shire who enlisted, 96 lost their lives. Believed to be the second oldest memorial
planting in Australia, the plantings took place at three separate ceremonies and included
Weeping Figs and Flame trees. Over the years many of the original fig trees have been replaced
and so to the plaques which were originally a metal shield style. Each year just before Anzac
Day, the neighbouring Yeronga State Primary School students stand in class groups, with local
war veterans, at each of the trees while names of the commemorated fallen servicemen are read
out on the school loudspeaker.
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Bulimba Memorial Park:
Nine small-fruited Figs (Ficus microcarpa var microcarpa) along the Oxford Street boundary of
this park, are some of the original plantings which took place between 1919 and 1923. The
stories and the original plaques from these magnificent trees were carefully preserved mainly due
to the efforts of the late Ernie Adsett. As President of the Colmslie RSL, Ernie not only oversaw
the safekeeping replicas of the plaques associated with these plantings, but also made a special
effort in the week of every Anzac Day to visit local schools and remind children of the importance
of this Day. Unfortunately Ernie passed away last year, but his legacy has been championed by
members of the Colmslie RSL Sub Branch.
Sergeant William Henry Cooling:
A striking perimeter planting of alternating Bunya Pines (Araucaria bidwillii) and Cottonwoods
(Hibiscus tiliaceus) in Graceville Memorial Park honours 52 local lives lost in World War 1. One of
the bunya pines is dedicated to Sergeant William Henry Cooling who died at Gallipoli on 22
October 1915. Sgt. Cooling was a local school teacher and devoted parishioner who joined the
AIF, A Company 26th Battalion on 7 May 1915. He is buried in Main 16th Hospital Cemetery at
Gallipoli and is honoured by not just one but two memorial plantings. In addition to the Bunya
Pine in the park, a small brass plaque fixed to a Cabbage Palm (Livistonia australis) in the
grounds of the Sherwood Uniting Church, bears his name.
While much effort has gone into gathering information
for the Report, it is simply a record of information
available at a snapshot in time. There are probably
other memorial plantings in the city or more
information about existing sites that will become
available in the future, especially now that the Report
has been distributed to every library and local
Councillor’s office in Brisbane.
As an ex-serviceman, our Lord Mayor has taken
particular interest in the project and personally signed
letters that accompanied the distribution of the
published report to contributors. The Report will also
be available shortly on Council’s website.
PROTECTION
Many of the sites contained in the Report are listed on the Queensland Heritage Register and or
Council’s City Plan Heritage Register. This indicates that the significance of sites have been
officially recognised and are protected by those legislations. Any proposed works, upgrades or
maintenance of these sites requires written approval from either the Environment Protection
Agency or Brisbane City Council. As David Lawry knows from recent experience, although not
legislative, the Avenues of Honour status of trees in Yeronga Memorial Park has also helped to
raise alarms from the community about future development plans for that site.
Steps are underway to add those sites that are not already listed to these Registers. More
importantly, as part of the identification and assessment of all significant trees on public land in
Brisbane, the memorial plantings have been assessed by a qualified arborist and scheduled for
regular maintenance visits. Already, many have been mulched to help them survive the drought.
Where possible, every effort will be made to involve the local community in the care and
protection of the sites.
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PROMOTION
Opportunities have been taken to highlight the national Avenues of Honour Project and Council’s
contribution, at milestones throughout the research journey.

Brisbane City Council Lord Mayor, Campbell Newman and RSL State President Doug Formby,
accepting their Gallipoli Rosemary plants on Remembrance Day 2006 in Anzac Square.
Brisbane City Council partnered with RSL State Headquarters to help promote the national
launch of Gallipoli Rosemary sales on Remembrance Day 2006. A special addition to the regular
formal ceremony at the Eternal Flame in Anzac Square was arranged. This segment involved
presentations of Gallipoli Rosemary plants to Doug Formby, Queensland State President of RSL
President and Lord Mayor Campbell Newman, and attendance of Anna Bligh MLA as the
Premier’s representative. A historical group dressed in WW1 military uniforms presented the
rosemary to the dignitaries. Other plants were planted in gardens in the Square by veterans and
their families. Considerable media attention was drawn to both the national project and the role of
Gallipoli Rosemary sales, as well as the partnership between Council and the RSL. Council also
distributed free packs of Gallipoli Rosemary to each RSL Sub-Branch in the Council area.
RENEWAL
Beyond the progress so far in recording and promoting local memorial plantings and the national
project, two renewal projects have commenced to replace memorial trees lost at significant sites.
The two sites chosen for renewal in 07-08 are Graceville Memorial Park and Tennyson Memorial
Avenue. In the former, new Cottonwood trees have been planted to restore the integrity of that
unique alternate planting pattern. Original tree material was used to propagate the new
cottonwoods to maintain the historical connection.
With Tennyson memorial Avenue, none of the memorial trees planted in three stages, one soon
after World War 1, another in 1949 and another in 1993, remain on site today. Replanting of this
site was identified as a high priority due to the extensive loss of original trees and their honour to
local lives lost in both the “Empire Wars”. A replacement planting and rededication is planned for
the 9th November this year, with strong support from locals, Council and the RSL.
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A new generic “Avenues of Honour” sign is being developed for use at as many of the existing
memorial sites as possible, starting with the Tennyson site later this year.
NEXT STEPS
Other challenges and proposals which we are currently considering for ongoing support of the
national project are:•
•
•
•

A process for screening new information about Brisbane Avenues of Honour through a
combination of Council’s Heritage Unit, local Councillor’s Offices and local history groups.
An associated process for updating information via Council’s and TreeNet websites
rather than new publications.
Criteria for choosing other renewal sites, and
Determining an appropriate target for new plantings to be completed by 2015, to honour
all those service men and women who enlisted in Brisbane and then lost their lives in the
World War 1 campaign.
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TREENET TRIALS
TIM JOHNSON

INTRODUCTION
Treenet was established in 1997 to help to develop and implement solutions to perennial issues
which compromise urban forestry, urban development and the quality of urban life. Treenet’s
Vision broadly defines the organisation’s sphere of operation: “to enhance the urban natural
environment through the successful selection, production, establishment and management of
street trees.”
Treenet developed six aims, based on research and education functions, to enable it to achieve
its vision (Treenet Inc. Constitution, Section 3.2). Section 3.2.3 of the Constitution details one of
these aims: “to liaise with Local Government and other appropriate entities to establish and
monitor street tree trial sites testing species and engineering techniques”. Trial planting began in
1997.
Treenet has devoted considerable time and resources to encouraging and supporting tree trial
planting. Past symposium proceedings document a range of tree trial matters in papers
presented by local government officers, academics and nursery industry representatives from
across the country, see Gardner (2003), Nicolle (2002), Schumann (2004), Watt (2005), See
(2003), Hay, Johnson, and Kirwan (2002), Fitzgibbon (2003) and Oldrey (2003). This paper
updates information relating to a selection these early trials.
During Treenet’s early years trial site protocols developed to become more integrated with urban
civil engineering. A number of papers presented at recent symposia have focussed on “tree
sensitive urban design”, see Plant (2002), Argue (2006), Taylor (2006), Wettenhall (2006). Given
the conflicts between trees and built infrastructure it was inevitable that their interfaces would
become the focus of increased research, and that urban design research and development will
combine civil engineering and urban forestry tree species trials. This paper summarises some
current integrated engineering and urban forestry research.
The City of Mitcham has a rich history of street tree planting and has established streetscapes
which support a broad range of species. Mitcham’s approach to tree asset management has
helped to identify mature examples of species that are not commonly planted, and others which
are possibly unique, of which some show considerable potential for increased planting in urban
areas. This paper presents some of these species as having potential for increased trial planting.
EARLY TRIALS
Treenet’s website contains information on some of the earliest street tree trials. From the
beginning it has proved difficult to get practitioners to volunteer information and upload it to the
website. Ten years after the initial plantings the value of these trials is becoming more apparent,
as is the need to increase the rate of information contribution.
To reduce the risk associated with trial planting, many of the early species selections were
influenced by the apparent suitability of mature examples growing in the Waite Arboretum. These
selections included wilga (Geijera parviflora), leopard tree (Caesalpinia ferrea), zelkova (Zelkova
serrata), pears (Pyrus spp.) and crow’s ash (Flindersia australis).
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Many of the early plantings were established in the City of West Torrens, where species could be
planted in some of the densest clays in South Australia (Keswick), the lightest sands (Netley) and
highly productive loam (Lockleys). A preliminary summary of West Torrens’ trials up to 2002 was
presented at the 3rd National Street Tree Symposium, see Hay, J., Johnson, T., and Kirwan, L.,
(2002). Appendix A summarises the current status of trial plantings in West Torrens.

Of the types included in the early West Torrens trials, some were planted in low numbers out of
general interest or for special applications on reserves rather than in anticipation of suitability for
general street use. Trials in other councils (e.g. Mitcham, Burnside, Charles Sturt) show
additional species may also have considerable potential for increased use as street trees.

SPECIES SUITED TO BROADER TRIAL PLANTING
Of the species and varieties planted as trials to determine suitability for increased street planting,
some have demonstrated that further planting is warranted and others have shown a degree of
potential but this has varied across the specimens. Trials in other councils (Mitcham, Burnside,
Charles Sturt) show additional species may also have considerable potential for increased use as
street trees. Species which show considerable potential for further planting in Adelaide are listed
in Table 1.
Trees listed in Table 1 have proved to be suitable for a range of conditions encountered in
metropolitan Adelaide and surrounding areas. TREENET encourages members to become more
familiar with these species, to note examples encountered in the field and to consider their
characteristics when planning street planting projects. TREENET encourages further trials
involving these species in appropriate locations across Adelaide and areas with similar
environmental conditions.
Species
Acacia melanoxylon Blackwood
Angophora hispida Dwarf apple-myrtle

Brachychiton acerifolius Illawarra flame
Brachychiton populneum Kurrajong
Brachychiton rupestris Queensland bottle
Corymbia eximia Yellow bloodwood
Cupaniopsis anacardioides Tuckeroo

Flindersia australis Crow’s ash

Geijera parviflora Wilga
Lagerstroemia indica x fauriei varieties,
Indian Summer crepe myrtles:
“Biloxi”, “Natchez”, “Sioux”, “Tuscarora”
Pistachia chinensis Chinese pistachio

Notes
Hardy with moderate to rapid growth rate on clays
and loams.
Mature examples on sand have demonstrated
suitable form and considerable longevity, may be
difficult to source stock.
May be slow growing but are long lived, B.
acerifolius and B. populneum typically develop
substantial root flare; all three species require
considerable space.
Uncommon as street trees but mature examples
scattered across Adelaide show their potential.
Likely to remain medium size though potentially a
large tree, ensure that nursery stock has perfect
structural characteristics, may be best suited to
mulched garden or nature strip areas.
Expected to be medium size as a street specimen
but potentially a large tree, large woody fruits,
could be used to form a substantial/landmark
avenue.
Hardy small to medium size tree, avoid planting in
turf.
Trial in small spaces in hot locations, may require
regular pruning to establish a suitable structure.
Mature examples in Adelaide plains streets
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demonstrate suitability though performance on
shallow and alkaline soils is poor, difficult to
obtain stock with a single straight leader.
Pyrus calleryana varieties
All varieties have grown well in Adelaide, avoid
varieties and stock with acute branch angles as
failure can be expected.
Quercus canariensis Algerian oak
Plan adequate space to plant these species as a
Quercus cerris Turkey oak
feature in new developments, consider potential
Quercus robur English oak
hazard associated with acorns, plant as a long
term investment.
Quercus ilex Holly oak
Ensure adequate space and sufficient resources
Quercus suber Cork oak
to maintain during long establishment
Sapium sebiferum Chinese tallowwood
Substantial root flare, needs a medium size space
for a small to medium tree, grows well in
Adelaide’s clays, loams and sands.
Sophora japonica Japanese pagoda tree
Many mature examples in the CBD and through
North Adelaide’s streets
Table 1: Trees with potential for increased use in Adelaide streets.

Corymbia eximia, North Plympton, 8 years

Stenocarpus sinuatus, Lockleys, 8 years

Cupaniopsis anacardioides, Lockleys, 8 years

Corymbia ficifolia x ptychocarpa” Summer
Red”, Lockleys, 8 years
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Harpullia pendula, Lockleys, 8 years

Brachychiton acerifolius, Richmond

Geijera parviflora, Plympton, 9 years

Eucalyptus torreleana, Fulham, 8 years
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Elaeocarpus reticulatus, Plympton, 9 years

Flindersia australis, Kurralta Park, 9 years

Lagerstroemia indica x fauriei “Tuscarora”
City of Charles Sturt

Caesalpinia ferrea, Lockleys, 7 years
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Some examples of trees listed in Table 2 have demonstrated potential suitability to conditions
encountered in metropolitan Adelaide and surrounding areas but results have been inconsistent
to date or have identified possible limitations in street planting. TREENET encourages members
to consider planting additional small scale trials of these species in appropriate locations where
issues which may arise will remain manageable.
Species
Acer buergerianum Trident maple
Acer monspessulanum Montpelier maple

Notes
Consider for locations where litter will not reach
waterways.

Acer x freemanii “Jeffersred” Autumn
Blaze hybrid maple
Castanospermum australe Black bean

Avoid compacted heavy soils, ensure adequate
moisture.
Survival and growth rates have proved
acceptable but only a small number of trial trees
have been planted, after 10 years still too early to
determine suitability.
Elaeocarpus reticulatus Blueberry ash
Appears hardy, mature size may result in minimal
visual impact except in close plantings in small
streets.
Ginkgo biloba Maidenhair tree
Has shown to be relatively hardy, growth rates
vary considerably.
Harpullia pendula Tulipwood
Small to medium attractive tree, fruits attractive
when on the tree but may result in litter
issues/concerns in pavement.
Zelkova serrata Japanese zelkova
Appears hardy though may be high maintenance
when young, smaller stock appears more
vigorous.
Table 2: Trees worthy of consideration for continued planting on a limited trial basis

MITCHAM’S ENGINEERING AND SPECIES TRIALS
The City of Mitcham has supported TREENET since its formation and has been involved in
associated research for several years. Treenet trials began in Mitcham in 2003 with tree planting
and civil engineering works. Several tree species have been planted on a trial basis in Mitcham,
including Wilga (Geijera parviflora), Low-fruiting white cedar (Melia azedarach “Elite”), “Goolwa
Gem” (Eucalyptus leucoxylon “Goolwa Gem”) and Sapporo elm (Ulmus “Sapporo Autumn Gold”).
Initial planting of locally selected Eucalyptus erythronema and Eucalyptus albopurpurea occurred
in Mitcham in 2007. Further street tree trial planting is planned.
Mitcham embraces the concept of integrating arboriculture with civil engineering to the benefit of
both disciplines and the community. As an example, in partnership with the University of SA,
Treenet’s Gold Sponsor 2007: the Department for Transport, Energy and Infrastructure, and
Treenet, Council is undertaking an ongoing stormwater harvesting trial in Claremont Avenue at
Netherby, which directs runoff from the road into tree root zones to encourage root development
in nature strips in order to promote tree health and avoid infrastructure damage (Wark 2003,
Porch, Zanker and Pezzaniti, 2003).
Monitoring of the harvesting systems shows that the moisture content of the upper 700mm to
800mm of soil varies rapidly in response to changing climatic conditions. Moisture content below
this depth appears more consistent. Tests reveal the gravel filled trenches empty over a period of
thirty three hours; an infiltration rate consistent with typical clay soils of the region.
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While preliminary results indicate the systems have value they have also revealed issues
regarding the serviceability of the infrastructure. The permeable paving and Terrabond systems
became unserviceable within four months of operation due to blockage resulting from
accumulated sediments. The serviceability of the modified side entry pit system may also have
been reduced through partial blockage by coarse sediments. Data recorded to date is insufficient
to allow modeling to determine water quality and quantity improvements.
Measures being considered to progress stormwater harvesting for use by street trees include
modification of trials using permeable paving and Terrabond, interception of stormwater
discharge from adjoining dwellings before it reaches the road, upgrading monitoring of the
modified side entry pit system, alternative design solutions utilizing biological activity (plant root
growth) to maintain surface permeability, and modeling water quality and quantity improvement
when sufficient data has been collected.
Another current project involves installing aggregate-filled drainage trenches in Doncaster
Avenue at Colonel Light Gardens to assist stormwater management and the long term health of
this significant historic avenue of river red gums (Eucalyptus camaldulensis). The project resulted
from consultation regarding related infrastructure works, which revealed that the majority of
residents saw maintenance of the avenue as of prime importance despite the reputation of the
species. Consequently some tree-friendly engineering solutions were developed, most of the
established trees were preserved and additional trees are soon to be planted. Figure 1 below
details the stormwater management technique being tested; time will reveal any impacts of the
additional water on the trees and civil infrastructure.

Figure 1: Stormwater harvesting trial detail to support heritage trees in Colonel Light Gardens.
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In the period between 2003 and 2007 an audit of the City of Mitcham’s urban forest noted the
location, size and condition of street trees. Some relatively uncommon species were audited and
some unidentified eucalypt species were also recorded. Examination of these suggested that
many may be survivors from the “go native” plantings of the 1970s.
The established, mature specimens of some of these species display the desirable characteristics
of hardy, sustainable street trees. They are of useful size and are attractive specimens. They
have suitable structures and balanced canopies; they exhibit minimal conflict with built
infrastructure, and they are of reasonable age and remain in good health. These trees continue
to function well in their streetscapes with minimal maintenance. Seed has been collected from
these examples for propagation, planting and further selection.
Some of the eucalypt species could not be readily identified in the field. Positive identification by
Mr. Dean Nicolle confirmed that many were hybrids. Of the uncommon species observed,
several show considerable potential for further street planting including: Yellow-flowered mallee
(Eucalyptus macrandra), Tall sand mallee (Eucalyptus eremophila), Port Lincoln mallee
(Eucalyptus albopurpurea), Two winged gimlet (Eucalyptus diptera) and Eucalyptus cuspidata.

Eucalyptus eremophila

Eucalyptus cuspidata

Eucalyptus erythronema

Eucalyptus macrandra
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Eucalyptus orthostemon

Eucalyptus albopurpurea

Variability including hybridisation is a concern when selecting eucalypts for street planting. To aid
the development of suitable forms, species selected for trial planting in Mitcham will initially be
planted in small numbers in streets and in clusters on reserves. If reserve plantings develop into
acceptable specimens, seed will then be collected from the best examples near the centers of the
clusters where the likelihood of cross pollination is minimal. A second quality control will be to
grow on seedlings selected for their consistency. It is hoped that further selection for consistency
at the time of planting will aid the development of increasingly uniform specimens. The capacity
to attach notes to Council’s tree asset register and to use it to flag future works is fundamental to
continuing the tree selection program beyond the tenure of existing staff.
APPENDIX A: Tree Trial Summary by Species
The notes which follow are adapted from Hay, Johnson & Kirwan (2002). 2002 notes reflect early
trials of the species in the City of West Torrens. 2007 notes summarise broader local experience
based on the trials planted in the City of West Torrens and observations in other areas across
metropolitan Adelaide. The contribution of staff of the City of West Torrens, particularly the
Coordinator of Horticultural Operations: Lisa Kirwan, in updating these notes is acknowledged
and appreciated.
Acacia melanoxylon Blackwood.
2002 - survival rate: acceptable, growth rate: acceptable.
2007 - appears generally hardy in a range of soils, moderate to fast growth rate, drought tolerant
once established, indigenous in some Adelaide & Mount Lofty Ranges niches, structure
reasonable for street planting, could be more widely considered for trial planting across the
species’ natural range, should be considered for planting in appropriate streetscapes.
Acer buergerianum Trident maple
2002 - Survival rate: variable, growth rate: variable.
2007 - High survival rate and moderate growth rate in medium to heavy soils, no specimens
survived in neutral-acid sand, trees planted in chalky limestone in City of Prospect (exposed site,
reflected heat, vehicle emissions) continue to perform acceptably after ~15 years, prolific seed
set, potentially invasive, appears likely to remain as a small tree in street situations, expected
mature height 5-6m.
Acer monspessulanum Montpelier maple
2002 - Survival rate: uncertain, growth rate: uncertain (small scale trial, stock quality poor).
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2007 - A range of factors contributed to unsuccessful performance of the trial, trial inconclusive,
examples in the Waite Arboretum suggest the species deserves further attention & establishment
of further small scale trials.
Acer pseudoplatanus Sycamore
2002 - Survival rate: acceptable, growth rate: variable.
2007 - growth is stunted under local conditions, little development in excess of 3m in height,
generally poor vigor due to environmental conditions, prolific seed set, species is an
environmental pest in some regions with reliable moisture.
Acer x freemanii “Jeffersred” Autumn Blaze hybrid maple
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Initial good growth rate slowed after 3rd year when supplementary watering ceased,
performance appears significantly better in Lockleys trial (sheltered reserve location, fertile loam,
supplementary watering still required & provided at times ) compared to Plympton (arterial road,
clay), used with reasonable results in some Adelaide Hills regions and in acidic sand at Victor
Harbor SA, additional trials might be considered in areas with deeper/richer soils and higher
moisture levels than Adelaide plains.
Backhousia citriodora Lemon-scented myrtle
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - Growth rate remains slow, health poor, specimens persevering not thriving, possibly useful
in garden situations but appears not hardy enough to contribute to Adelaide streetscapes.
Banksia integrifolia Coast banksia
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - Variable survival and growth rates on light-medium soils, may be less reliable on heavy
soils, considerable variability in form and likely variability in mature size, respectable performance
on sandy soils, could be considered for small scale or isolated plantings.
Brachychiton acerifolius Illawarra flame tree
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Hardy, reliable and long lived though considered by some to have a slow growth rate,
growth rate concerns may be overcome through use of advanced stock, a medium size tree with
robust root system needing considerable space, could be considered for widespread planting in
appropriate streetscapes with adequate space.
Brachychiton populneum Kurrajong and
Brachychiton rupestris Queensland bottle
As for Brachychiton acerifolius
Buckinghamia celsissima Ivory curl tree
2002 - Survival rate: variable, growth rate: variable.
2007 - Growth stopped at ~2.5m in height, potential issues with bees which are attracted in large
numbers to flowers (twice per year), grows best when sheltered, exposed plants generally wind
affected, prevailing winds observed to stunt foliage on windward side while still growing lush new
shoots on sheltered side.
Caesalpinia ferrea Leopard tree
2002 - Survival rate: acceptable, growth rate: uncertain.
2007 - Appears variable and unreliable, attractive bark, best specimens are attractive but of low
visual impact, insufficient to provide adequate street amenity.
Castanospermum australe Black bean
2002 - Survival rate: variable, growth rate: variable.
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2007 - Trees still obviously immature, reasonable health and vigor, likely to develop into attractive
mature shade/street trees though more time needed to determine suitability, good structure
essential when selecting stock.
Cercis canadensis Redbud (seedling variety)
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Many examples removed due to poor structure, prolific seed set, hardy small tree though
with limited street appeal. “Forest Pansy” variety relatively reliable though short stature and
broad spreading nature restrict usefulness in street situations.
Corymbia eximia Yellow bloodwood
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Hardy medium size tree, retains reasonable growth rate once established without
additional watering, attractive street tree, appears to tolerate a broad range of soil types, structure
variable though generally manageable, should be considered for increased use as street and
park tree.
Corymbia ptychocarpa x ficifolia “Summer Red”
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Growth rate slows considerably when supplementary watering ceases, profuse flowering
appears to stunt mature size, best examples developed in light soils but still only reached ~2.5m
tall after 9 years, neat & compact specimens, limited street appeal due to small size, ongoing
issues with basal suckers, very poor performance in heavy soil.
Cupaniopsis anacardioides Tuckeroo
2002 - Survival rate: acceptable, growth rate: variable.
2007 – Generally hardy tree with variable growth habit, some structural problems including wind
damage, considerable litter production, better examples grown in loam, quality stock worthy of
continued small-scale trials.
Elaeocarpus reticulatus Blueberry ash
2002 - Survival rate: acceptable, growth rate: variable.
2007 - Upright growth habit, generally good health and vigour, street appeal of mature specimens
unknown, more time required to determine whether further trials are advisable.
Eucalyptus leucoxylon “Euky Dwarf”
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 – “Euky Dwarf” now recognised as Murray Bridge form of the species, hardy, reliable
medium size tree with less variation than the species, worthy of further trial planting.
Flindersia australis Crow’s ash
2002 - Survival rate: variable, growth rate: variable.
2007 - Reliable survival and growth characteristics, large tree, woody fruits, dense shade tree,
worthy of increased planting where space is adequate.
Flindersia xanthoxyla Yellow wood
2002 - Survival rate: poor, growth rate: poor.
2007 – One trial location only in an exposed position in a broad median, slow growth rate was
unacceptable, the few surviving specimens were removed after year 3.
Fraxinus ornus Manna ash
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Unreliable in poor, shallow or compacted soils, reasonable performance in quality soil,
expected mature height 5 – 7m, seed set may become an issue, generally unsuited to
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widespread street planting in Adelaide except in sheltered locations in quality soil with reliable
moisture.
Fraxinus ornus “Arie Peters” “Arie Peter’s” Manna ash
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Flowers more profusely than seedling variety but appears less tolerant of drought and
heat, sooty mould a regular nuisance, appears less hardy overall than the seedling variety.
Fraxinus ”Raywood” grafted to F. ornus rootstock Claret ash
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Hardy and reliable small to medium tree under a broad range of streetscape conditions,
considerably less vigorous than specimens grafted on F. angustifolia rootstock, expected mature
height 5 – 6m.
Fraxinus velutina Velvet ash
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 – Appears hardy, some examples exhibited structural problems particularly weaknesses at
forks, prolific seed set may become an issue (female trees), many examples removed in first
decade, possibly consider for limited further trials with male specimens selected for improved
structure.
Geijera parviflora Wilga
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 – Possibly the best trial species by Treenet so far, initial concerns with slow growth rates
proved unwarranted except when planted in turf, current nursery stock is of improved structure,
formative pruning essential to encourage vertical growth of young trees, drought hardy except in
turf, no pest or disease issues observed, should be more widely planted.
Ginkgo biloba Maidenhair tree
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 – Species appears reasonably hardy although growth rate diminished when supplementary
watering ceased, brittle and susceptible to damage especially when young, possibly consider for
further trial planting in higher rainfall areas.
Gleditsia tricanthos “Elegantissima” Honey locust
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 – Performance poor when supplementary watering ceased, appears unlikely that the
species will be suited to street planting under Adelaide’s environmental conditions.
Harpullia hillii
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 – Very little lateral branch development, some examples reaching 6m without lateral
branching, complaints regarding litter (sticky fruits), appears hardy in alluvial soils, more time
required to ascertain value in further trial planting, further trials unlikely at this stage.
Harpullia pendula Tulipwood
2002 - Survival rate: acceptable, growth rate: poor.
2007 – Specimens brittle and susceptible to damage when young, some examples developing
into attractive trees in West Torrens, Marion and elsewhere, potential for further planting in
Adelaide.
Lagerstroemia indica x fauriei varieties, Indian Summer crepe myrtles: “Biloxi”, “Natchez”,
“Sioux”, “Tuscarora”
2002 - Consistent results with all varieties: Survival rate: acceptable, growth rate: acceptable.
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2007 - Hardy small trees, best suited to very small locations, readily trained to upright specimens
through relatively simple pruning.
Pistachia chinensis Chinese pistachio
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Mature examples prove that the species can work well as a street tree, nurseries advise
that growing quality stock can be difficult, ensure stock is of single leader with good caliper and
taper, if you find some good stock – buy it.
Pyrus calleryana “Bradford”, “Capital”, “Chanticleer”, “Lynington”, “Winterglow”
2002 - Consistent results with all varieties:, Survival rate: acceptable, growth rate: acceptable.
2007 - All varieties have grown well in Adelaide and environs, early forms demonstrated
structural issues, seedling variety is a broad spreading shade tree, may be issues with fruit fall.
Pyrus ussuriensis Manchurian pear
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - A reliable species under Adelaide’s conditions, fruit may cause concern.
Quercus canariensis Algerian oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Developing into robust specimens, no problems or issues identified, species is a long
term investment even after planting advanced stock, should be planted more across Adelaide
where space is sufficient.
Quercus cerris Turkey oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - As for Q. canariensis
Quercus coccinia Scarlet oak
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - Unreliable, typically poor in streets on the Adelaide plains though some few reasonable
mature examples exist in private gardens. Appears more reliable in Mt Lofty Ranges, though with
climate change this may not be so in the future.
Quercus ilex Holly oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - As for Q. canariensis, though growth rate of Q. ilex appears slower.
Quercus palustris Pin oak
2002 - Survival rate: acceptable, growth rate: poor.
2007 - As for Q. coccinia
Quercus robur English oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Developing into robust specimens, no problems or issues identified, species is a long
term investment even after planting advanced stock, should be planted more across Adelaide
where space is sufficient.
Quercus robur “Fastigiata” Fastigiate English oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Appears less robust and requiring more moisture than seedling Q. robur
Quercus suber Cork oak
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - As for Q. canariensis
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Robinia x decaisneana Pink wisteria tree
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Fast growing tree, attractive & hardy, most examples removed in early years due to major
problems with root suckers & thorns.
Sapium sebiferum Chinese tallowwood
2002 - Survival rate: acceptable, growth rate: variable.
2007 - Developing into robust specimens, no problems or issues identified.
Sophora japonica Japanese pagoda tree
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - Hardy attractive species, high maintenance when young but reducing with maturity.
Sophora japonica “Princeton Upright” “Princeton Upright” pagoda tree
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - As for seedling variety, good structure, flowers profusely.
Stenocarpus sinuatus Firewheel tree
2002 - Survival rate: acceptable, growth rate: uncertain.
2007 – Slow/variable growth rate, unreliable performer, little street appeal after ten years.
Fraxinus pennsylvanica “Urbanite” “Urbanite” green ash
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Issues with suckering from rootstock, trial removed during major infrastructure project,
suitability undertermined.
Tilia cordata 'Chancole' Chancellor
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - Specimens surviving not thriving, stunted, unsuitable for street planting.
Toona australis Australian red cedar
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - extreme sun scorch on western side of trunk though growth still reasonable in season,
unlikely to thrive in Adelaide’s streets but may be worthy of further consideration in sheltered &
well watered reserves.
Zelkova serrata Japanese zelkova
2002 - Survival rate: acceptable, growth rate: acceptable.
2007 - Variable & uncertain, some trials (small bare-root plantings) performing acceptably but
others (advanced container stock) appear stunted, more time required to assess trials.
Zelkova serrata “Green Vase” “Green Vase” Japanese zelkova
2002 - Survival rate: uncertain, growth rate: uncertain.
2007 - As with seedling variety.
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TREENET 1997-2007
DAVID LAWRY
Director TREENET Incorporated
INTRODUCTION
On February 17th 1997 the inaugural meeting of the “Urban Tree Cooperative Research Group”
was held at the Waite Arboretum in Adelaide. Its stated aims were “to improve the streetscapes of
South Australia through a coordinated assessment of existing and potential client needs, species
selection, production methods, establishment practices and information sharing”. Two weeks later
on 28th Feb the membership had grown from 4 to 7, the name had changed to TREENET (Tree
and Roadway Experimental and Educational Network), and the reference to SA was dropped as it
was realized that TREENET would have national relevance. Our vision was to positively influence
the way Australians value and manage urban trees through research and education. We
embraced inclusiveness through a broad involvement of the professions influencing the urban
forest, confident that only by an integrated pursuit of common objectives could we succeed in our
aims.
Now 10 years on, the purpose of this brief paper is to give a summary of the current activities of
TREENET and to chart our progress toward the original vision.
THE NETWORK
It is impossible to characterize or quantify the depth and breadth of the TREENET network. We
don’t require membership of individuals, and most information is available freely online without
the need for personal access codes. However the list of 1100 or so users that have registered to
date to receive TREENET emails gives us a clue to the distribution of the TREENET audience.
ACT

NSW

TAS

NT

Qld

SA

Vic

WA

Other

15

300

11

7

120

350

205

50

70

This suggests that the regional interest in TREENET is roughly in line with the distribution of the
Australian population, with the exception of South Australia for obvious reasons. This is
reassuring and validates the original strategy to build TREENET around the emerging information
super highway. The site www.treenet.org receives 30-40 unique visits (different individuals) per
day and the average time spent is 5-6 mins, which ranks TREENET reasonably highly in any
search engine where urban trees are the keywords.
MEMBERSHIP
TREENET encourages individuals and companies involved in urban forestry to support their
various Industry Associations through financial membership. Individual financial membership of
TREENET is limited to individuals who are invited by the Management Committee to be on the
Advisory Board. Institutional Membership is open to Industry Associations (Appendix 1) and
Government Organizations (Appendix 2). The purpose is to ensure that TREENET has a mutually
beneficial relationship with many different professional associations servicing the urban forest as
well as providing a means for Local Government to share the responsibility for urban tree
research and education.
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GOVERNANCE
The AGM is held immediately following the Symposium on the first Friday in September. It is the
ideal opportunity for members of the Advisory Board to meet and implement the legal
requirements of TREENET Inc. and to consider any changes to the Constitution or the
Management Committee. As can be seen elsewhere in these proceedings we are very fortunate
to have a well qualified Advisory Board representing a broad range of expertise and regions.
The Management Committee meets regularly by teleconference between Melbourne, Sydney and
Adelaide. In line with the TREENET emphasis on education and research, the Management
Committee of 6 currently comprises 3 members from the tertiary education sector, in addition to
one from local government. The total number of members is limited to 7 and is elected from
nominees from the Advisory Board at the AGM. The Chairperson is Dr Greg Moore.
RESEARCH
It was never intended that TREENET would conduct research of its own accord. Rather it would
seek to promote and facilitate research by tertiary institutions, as well as species, establishment
and engineering trials by local government bodies, land developers and industry. More
importantly it would provide an online forum for demonstrating innovation in urban forestry
accessible to all with a modem. It has nevertheless conducted research in 2005 on behalf of the
Cancer Council of SA on the UV blocking properties of a range of common street trees. Funding
of $42,000 was provided by a group of SA councils and the paper has been published in the
journal “Photochemistry and Photobiology”. Recently TREENET has commenced discussions
with SA Water on projects relating to storm water sequestration, and the beneficial reuse as a
structural soil of water treatment residue currently dumped in landfill at great cost to the taxpayer.
The limiting factor, as always, is not a lack worthy projects, but providing the funding. TREENET
has a reasonable chance, with the growing support of Local Government through Institutional
Membership, of successfully lobbying State and Federal Governments for a fair share of the
funding rolled out for the environment, particularly in election years.
EDUCATION
TREENET does not conduct courses in arboriculture, landscape architecture, plant production,
parks and gardens management, town planning, or urban ecology. People within the TREENET
network do, however, have a great wealth of uncommon knowledge about trees, which is
fundamental to the most effective practice of these essential professions. The delivery of this
body of knowledge can be as simple as face to face contact and mentoring of students,
participating in the print and broadcasting media, and delivering public lectures. There are many
examples of our involvement in these activities, especially the annual TREENET Street Tree
Symposium in the first week of September, but it is through the internet that TREENET expects to
provide its greatest educational service. One of the most visited sites is
www.treenet.com.au/proceedings.asp where all the papers from past symposia are freely
available online. We hope to add actual recorded presentations online via www.youtube.com
sometime in the future so that all who unfortunately cannot get to a Symposium can have access
to the information both in print and video format.
AVENUES OF HONOUR 1915-2015 PROJECT
There are many reasons why Australians should value urban trees. Unfortunately most people
have no appreciation of the myriad of benefits that urban trees provide and are also unaware of
the many challenges facing trees planted in this environment. There is an expectation that urban
trees should survive no longer than a few decades at most, so the idea that we could maintain
trees in good health for a century or more is unthinkable. However the great value that
Australians place on commemoration, especially of those killed in the theatres of war since 1915
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provides a unique opportunity for a revision of these attitudes. There will be a resurgence of tree
planting as we approach the centenary of the Gallipoli landing as well as the realization that in
most cases the original trees have disappeared or are in a sorry state due mostly to neglect and
mismanagement. The TREENET Avenues of Honour Project is a unique opportunity to
demonstrate our expertise in addressing these challenges and to improve the standard of tree
literacy in the wider community.

HUMAN RESOURCES
Until 2003 we relied entirely on whatever spare time I, Jennifer Gardner, and a small group of
volunteers could find to manage the administrative tasks and research and education roles of
TREENET. This was especially demanding around the time of the Symposium. Following
incorporation at the end of 2002, I became Director and work approximately 20 hours per week in
the TREENET office located in the Coach House Science Centre at the Waite campus of the
University of Adelaide. TREENET employs others as funding permits to provide support
particularly in the areas of administration and website design and management. We continue to
rely heavily on the commitment of a wonderful bunch of volunteers in all of our projects,
particularly the production of Gallipoli Rosemary and the running of the Symposium. I thank them
all for their ongoing support. In particular I want to express the deep appreciation of the
Management Committee for the many hundreds of hours of voluntary work that Brian Measday
puts in each year as Treasurer. His professional accounting background and knowledge of the
legal framework in which TREENET operates are the mainstays of TREENET Inc. He is also the
inventor of Greenwell, the only irrigation device, other than a bucket, which can be legally used by
South Australia’s gardeners and that is now very widely used in tree planting projects around the
country.
FUNDING
TREENET is a not-for-profit incorporated body which, through the TREENET Fund, is registered
as an environmental organization for the purposes of receiving tax deductible donations.
Reference to the table below highlights our reliance in the earlier years on making a substantial
profit from the Symposium to finance our activities.

Activities

2004

Institutional Membership

2005

2006

2007

$11,500

$14,750

$26,500

Sponsorship

$5,000

$20,000

$40,250

$30,685

Symposium

$41,896

$26,682

$18,605

$16,530

$350

$560

$50

$35,065

$2,890

Donations to TREENET
Shading SA research grant
Avenues of Honour Donations

$5,000

$5,000

Gallipoli Rosemary Royalties
Totals

$10,375
$46,896

$98,597

$77,055

$89,140
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It can be seen that we are moving to replace that financial dependence on the Symposium
through Sponsorship (Appendix 3), Institutional Membership, the Avenues of Honour project and
research grants for specific trials as indicated previously. It is clear that profits from Symposia are
being replaced as the major source of funding as we seek to deliver a premium event at an
affordable price. This is fundamental to our aims of supporting education and research in urban
forestry and being accessible to the widest possible audience. Our Sponsors deserve recognition
for their participation in the TREENET vision and our desire to keep registration costs for the
Symposium down will hopefully reward them through greater contact with potential customers. It
is interesting to note that although the number registering for the Symposium is currently around
the 200-230 mark, a total of over 750 different individuals have attended the 8 Symposia so far. In
order that we avoid the trap of “preaching to the converted” it is important that we encourage
elected members of local government bodies in particular to attend by providing free places
through Institutional Membership.
The final thought on funding is that every 4 years there seems to be extra money around just prior
to a federal election. TREENET will be lobbying hard on behalf of the urban trees that have so
many benefits to offer at a time when “Climate Change” is inevitable in both the political and
environmental context .
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APPENDIX 1
INVITATION TO 2007 INSTITUTIONAL MEMBERSHIP
(ASSOCIATIONS)
Institutional Membership is open to all not-for-profit organisations and agencies with an interest in
urban trees who support the aims of TREENET.
Industry Associations are eligible for Institutional Membership (Associations) status, valid until 31
December 2007 for the annual investment of $500 (Ex GST).
TREENET:
•
•
•
•

Treenet (Tree and Roadway Experimental and Educational Network) is the National
Research and Education organisation for urban trees. It is a not for profit organisation
based at the University of Adelaide’s Waite Arboretum.
Treenet is advised by a National Board of over 50 voting members who have been
selected for their expertise in relevant fields.
Treenet maintains a freely accessible website www.treenet.org with information on all
aspects of urban trees and related technologies and products.
Treenet is the home of the Avenues of Honour 1915-2015 project, which is recognised
nationally as a most significant urban forest initiative www.avenuesofhonour.org

The Benefits:
•

Free of charge, one Elected Member, or other Honorary Position within your
organisation may attend the 8th National Street Tree Symposium at the National
Wine Centre 6th –7th Sept. Registration cost for the Symposium is usually $500+GST.

•

A 10% discount on the registration cost will apply to all financial members of your
organisation attending the annual symposium.

•

A gratuity equal to 10% of the registration cost will be paid to your organisation for
each paying member of your organisation attending the annual symposium.

•

A free copy of the Symposium proceedings will be mailed to your organisation in
September 2007.

•

Your organisation has the right to promote your membership of Treenet in all
publications and media in the current financial year.

•

You will receive a certificate suitable for framing for public display acknowledging your
membership.

•

Your organisation will be listed as an Institutional Member at www.treenet.org with a
direct link provided to your website.

•

By supporting Treenet you are contributing to the efficient and effective management of
our urban forests and helping to ensure the continuation of research programs of direct
benefit to your organisation and to the wider community.
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APPENDIX 2
INVITATION TO INSTITUTIONAL MEMBERSHIP 2007
(GOVERNMENT)
Institutional Membership is open to Local, State and Federal government bodies who support the
aims of TREENET. Individual membership is not offered.
TREENET:
•

TREENET (Tree and Roadway Experimental and Educational Network) is the National
Research and Education organisation for Urban trees.

•

Based at The University of Adelaide’s Waite Arboretum, TREENET is a not-for-profit
organisation dependant on sponsorship, Institutional membership, income from the
annual symposia, research funding, and donations (tax deductible).

•

TREENET is advised by a National Board of over 50 voting members who have been
selected for their expertise in relevant fields.

•

TREENET maintains a freely accessible website www.treenet.org with information on all
aspects of urban trees and related technologies and products.

•

TREENET is responsible
www.avenuesofhonour.org

for

The

Avenues

of

Honour

1915-2015

Project

The Opportunity:
•

The benefit of association with the TREENET vision is offered through Institutional
Membership. The cost for local government bodies is $750 (Ex GST) per calendar year,
renewable each January.

The Benefits:
•

Free of charge, one Elected Member, or other Honorary Position within your
organisation may attend the 8th National Street Tree Symposium at the National Wine
Centre 6th –7th Sept. Registration cost for the Symposium is usually $550 inc GST.

•

A 20% discount on the registration cost will apply to all paid staff of your organisation
attending the annual symposium.

•

A complimentary electronic copy of the 2007 Symposium proceedings will be
forwarded to your organisation after the event for distribution to all relevant staff.

•

Your organisation has the right to promote your membership of TREENET in all
publications and media in the current financial year.

•

You will receive a certificate suitable for framing for public display acknowledging your
membership.

•

Your organisation will be listed as an Institutional Member at www.treenet.org with a
direct link provided to your website.

•

By supporting TREENET you are contributing to the efficient and effective management
of our urban forests and helping to ensure the continuation of research programs of direct
benefit to your organisation and to the wider community.
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APPENDIX 3
TREENET SPONSORSHIP PACKAGES
(FOR THE 2007CALENDAR YEAR)
Bronze $2000– 20 packages available 2007
• Right to promote Treenet sponsorship
• Framed Certificate presented at the 2007 Symposium
• Website Exposure (1 time unit per sponsor)
• Direct link from treenet.org to your business website.
• Acknowledged in Symposium proceedings and on conference banners (text only no logo).
• Promotional material can be included in Symposium satchels.
• Free poster display space available at Symposium (up to one side of standard display board)
• 1 Symposium seat and 20% discount on additional attendances.
Silver $4000 – 4 packages available 2007
• Right to promote Treenet sponsorship
• Framed Certificate presented at the 2007 Symposium
• Website Exposure (2 time units per sponsor)
•
Direct link from treenet.org to your business website
• 1 separate page on website made available for your own promotional messages. You have
access to update info when you wish.
• Acknowledged in Symposium proceedings and on conference banners (logo)
• Promotional material can be included in Symposium satchels.
• 1 free trade display space at Symposium.
• 2 Symposium seats and 20% discount on additional attendances.
Gold $8,000 – 2 packages available 2007
• Right to promote Treenet sponsorship
• Framed Certificate presented at the 2007 Symposium
• Website Exposure (4 time units per sponsor)
• Direct link from treenet.org to your business website
• 2 separate pages on website made available for your own promotional messages. You have
access to update info when you wish.
• Acknowledged in Symposium proceedings and on conference banners (logo)
• Promotional material can be included in Symposium satchels.
• 2 free trade display spaces at Symposium
• 4 Symposium seats and 20% discount on additional attendances.
Platinum $16,000- 1 package available 2007
• Right to promote Treenet sponsorship
• Framed Certificate presented at the 2007 Symposium
• Website Exposure (permanent presence at top of each page)
• Direct link from treenet.org to your business website.
• 4 separate pages on website made available for your own promotional messages. You have
access to update info when you wish.
• Acknowledged in Symposium proceedings and on conference banners (logo)
• Promotional material can be included in Symposium satchels.
• 4 free trade display spaces at Symposium
• 8 Symposium seats and 20% discount on additional attendances.
• Invitation to address delegates at 2007 Symposium opening.
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