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estate. If an Australian Research Council grant application is successful later this year we will
see a PhD and a post doc working on the project for the next three years.
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70’s baby, 80’s child, the only person who has ever called me Christopher is my mother, my
close friends call me Crispy and most of the Victorians who have influenced my life refer to me
as Law-ree. I am 32 going on 33 years of age and currently employed by The City of Charles
Sturt Planning and Development Department in the position of Significant Tree Assessment
Officer. My qualifications include a Diploma in Arboriculture, obtained from the University of
Melbourne, Burnley Campus between the years of 1999 and 2003.
I have been involved in horticultural activity since I was very young and have gained a large
amount of relevant background experience through my family’s nursery and landscape
business. My level of participation in this venture varied over the period 1974 - 2002.
My passion for trees was instilled back in the days when too many eastern forest trees planted
next to the brick barbeque were barely enough. At the age of two I went to town on freshly
potted 6 inch bag stock with a pair of seccos. I think they were Tassie Blue Gum and Southern
Mahogany, if those trees had made it out onto the Adelaide plains they would have already
helped make quite a few chipper payments and some fire wood enthusiasts happy by now.
My recent employment history was in the position of arboricultural technician with ‘Tree Tactics’
from 1999 – 2002 in ‘The World Centre of Arboriculture’ Kilmore, Victoria. It is here, where a
large tribe of rum swilling bushmen and their extended family converted me ever so gently from
Plant, Drip, Mulch Man into Tree Swinging Chainsaw Man. My time in Victoria instilled in me a
lust for 2 stroke, diesel, adrenalin and the 24/7 endorphin hangover.
Returning to Adelaide and managing to kerb that lust, I took a job as a consulting arborist with
‘Arborman Tree Solutions’ from 2002 – 2005. Vastly different work within the same profession,
no adrenalin on offer but the peace and quiet was a welcomed change. It was through this
employment I really noticed the lack of understanding surrounding trees within the broader
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community. The majority of the work was generated from people forced to obtain a tree report
(money spent with hesitation and sometimes completely against their will.) So many times my
passionate specifications on pruning or tree protection were ignored or misunderstood. It
became very frustrating.
My recent transition to local government was born from a desire to tackle the ignorance from a
different angle. To reach further inside the system where I might have more control over the
outcome for trees in backyards and on development sites.
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co-founding of TREENET (Tree and Roadway Experimental and Educational Network) in 1997
with Dr Jennifer Gardner, the curator of the Arboretum. In 2002 he commenced working in his
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Steve Leadbeater works for ENERGEX as the Services Procurement Manager. He is based in
Brisbane, and is responsible for the procurement and management of ‘services’ contracts for an
electricity distribution authority with one of the largest growth rates in the country.
He has extensive experience in the distribution industry, and has for seven years managed
ENERGEX’s Vegetation Management program, where he developed the operational strategies
to manage the vegetation affecting more than 250,000 km of electricity lines across the South
East corner of Queensland, and then implemented these strategies utilising a combination of
contractors and internal crews.
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With an engineering and management background, the Vegetation Management portfolio
provided Steve with a unique perspective of the industry as he worked with a broad range of
experts within the arboriculture industry, including Councils, educators, trainers, contractors, and
most importantly their customers.
The paper today, summarises some of these experiences.

PHILIP McNAMARA
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Greg Moore has been Principal and Head of Burnley College since 1988. Apart from a general
interest in horticultural plant science and ecology, Greg has a specific interest in all aspects of
arboriculture. He has written one book, contributed to another and has had over 50 research
papers and articles relating to tree biology and management published. He is the Chairman of
the Treenet Management Committee and Advisory Board.

ANDREW MORTON
Andrew has seventeen years experience in park, landscape and tree management in private
enterprise, local and state government agencies. This included six years at the Homebush Bay
Olympic site, managing the delivery of services and the maintenance of public areas within
Olympic Park and Millennium Parklands in the lead up to the Sydney 2000 Olympic Games.
Andrew has qualifications in horticulture, landscape management and arboriculture.
Since commencing his own consultancy practice in 2001, he has been providing horticultural
and arboricultural consultancy services to a range of clients including Local and State
Government Authorities. A large percentage of this work includes the preparation of PreThe 7th National Street Tree Symposium 2006
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development Tree Surveys and Development Impact Assessment Reports for a range of
development proposals.

Dr KAREN OLSEN
Dr Karen Olsen is a horticulturist and historian specialising in the conservation and
management of landscape heritage in the Australian environment. She works as a landscape
heritage and design consultant, and has a special interest in landscape visitor interpretation,
developed through a range of international research projects. Karen also lectures at the
University of Melbourne, Parkville and Burnley.

LYNDAL PLANT
Acting Principal Program Officer
Parks and Landscape Amenity
Natural Environment Branch
Brisbane City Council
Lyndal is the Acting Principal Program Officer for the Parks and Landscape Amenity Section of
Brisbane City Council’s Natural Environment and Sustainability Branch. She describes her role
as an “urban forester”; responsible for the management of Brisbane’s amenity tree resourceincluding street trees, park trees and the protection of significant trees on private property .
Lyndal is a Churchill Fellow and has an honours degree in Botany from James Cook University
and has worked in local government tree management for fourteen years (14yrs). Prior to that
Lyndal worked for seven years with the Queensland Department of Forestry.

KAREN SWEENEY
Arboricultural Services Manager
City of Sydney
456 Kent Street,
Sydney, NSW, 2000
Ph: (02) 9265 9173
ksweeney@cityofsydney.nsw.gov.au
Karen Sweeney is currently the City Arborist for the City of Sydney Council and has worked in
local government for the last nine years. Karen has worked in all aspect of tree management
from the operational side, tree assessments through to contract management and policy
development. Karen is responsible for the direction of Sydney’s urban forest in a physically and
politically challenging environment…. and loves it!
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Jane Tarran is a Senior Lecturer in the Department of Environmental Sciences (Faculty of
Science) at the University of Technology Sydney (UTS). She also developed, and is Course
Director for, the relatively new interdisciplinary course at UTS, Bachelor of Science in Urban
Ecology. Jane has over 20 years experience in university teaching and research in a range of
areas, including urban vegetation management, plant pathology, landscape design history, open
space management and horticulture. Recently, she has been promoting, to diverse audiences,
the concept of urban forestry and urban greening and the benefits that flow to people and their
cities from well-managed urban vegetation. Jane is a member of the Plants and Environmental
Quality Group at UTS, involved in research into the use of indoor plants to remove volatile
organic compounds (VOCs) and thereby improve indoor air quality. When not working, Jane
prefers to spend time in green environments, whether in the bushland or parks of Australia or
the gardens of Japan.

KEVIN TAYLOR
Kevin Taylor
Director
Taylor Cullity Lethlean
Landscape Architects and Urban Designers
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Kevin is a director of Taylor Cullity Lethlean, a landscape architectural and urban design
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completed projects include The Australian Garden at Royal Botanic Gardens Cranbourne, North
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LONG TERM CLIMATE CHANGE AND THE EVOLUTION OF
TREES IN AUSTRALIA
PROFESSOR ROBERT S. HILL

INTRODUCTION
Trees form a major part of the living biota on Earth. They are often very large, long-lived, stationary
and majestic. Despite their prominence in the landscape, or perhaps because of it, we rarely ask the
question “Why do trees exist at all?”, and yet that is fundamental to our understanding of the way
vegetation has evolved on land since its appearance there hundreds of millions of years ago.
The first land plants were extremely simple, with no leaves. They were only a few centimetres tall, and
the equal dichotomous branching and terminal sporangia contributed to a bushy habit and restricted
vertical growth. However, it did not take long for plants to evolve to a greater height, with more
complex branching patterns allowing for the development of a main stem and the evolution of vascular
conducting tissue allowing for the transport of water from the soil to the aerial parts of the plant at a
much greater height than is possible using positive turgor pressure alone. It is intrinsically interesting
to know how plants overcame the problems involved in growing taller in what is essentially a hostile
environment, but this does not tell us what advantage plants gained from doing so. There seem to be
at least two logical reasons why plants should grow taller. Firstly, it is of great assistance in dispersing
propagules. Early land plants had terminal sporangia that literally rotted on the plant, passively
releasing the spores. With the plants very close to the ground it was difficult to get very much spore
dispersal at all with the result that plants became locally crowded. Plants that were, by chance, taller
were able to spread their spores further and their offspring had a greater chance of survival, and thus
evolution favoured this taller growth strategy. Secondly, once plants made the transition onto land,
there would have been immediate competition for light. Shade is a very major disadvantage for
photosynthesis and growth, and an obvious solution for each individual plant is to be as tall as
possible. This has the capacity to develop in an uncontrolled way, and we see the result today – trees
have had to evolve some very sophisticated mechanisms in order to achieve great height to get their
foliage into unshaded light.
Amongst the earliest plants to achieve the status of trees are some groups that we do not think of as
trees at all today, for example, relatives of living Equisetum and Lyopodium were large and prominent
trees for long periods of time in the past, even though there is no sign of that habit in their living
relatives today.
The Major Constraints on Tree Growth at High Southern Latitudes in Gondwana
It is generally understood that a major constraint on tree growth is temperature, and in the Northern
Hemisphere in particular this is most easily demonstrated by the often obvious tree-line on mountains.
However, this also works on a latitudinal basis, although the demarcation is not as obvious as it is on
mountains because temperature declines much more slowly with increasing latitude than it does with
increasing altitude. It therefore comes as a surprise to see evidence of extensive forests on Antarctica
during much of the past. Some of the earliest evidence of this is in situ tree trunks from about 200
million years ago and this kind of evidence extends until about 80 million years ago and trees were
present on Antarctica much more recently than this. While Antarctica has not always been as close to
the South Pole as it is now, it certainly was polar during much of the time when conifers and later
angiosperms made up forests of substantial trees there. Given that trees very likely grew under the
same physiological constraints then as they do now the only rational conclusion to draw from this is
that at the time Antarctica was much warmer than it is today, and there is abundant independent
evidence to support that hypothesis. Interestingly, two of the major reasons to believe Antarctica was
warmer at times in the distant past than today are a much higher atmospheric carbon dioxide level
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(possibly around 10 times current levels) and a major difference in oceanic circulation brought about
by the existence of the supercontinent Gondwana, centred over the South Pole and blocking the
formation of a circum-antarctic ocean current. The circum-antarctic ocean current that is in place today
traps vast amounts of sea water at very high latitudes, circulating constantly around Antarctica. This
water is very cold because the sun is always low in the sky and hence the radiation from it has to pass
through a large volume of atmosphere before it reaches the surface and in the process much of it is
lost to reflection, absorption and re-radiation. The relatively small amount that does reach the surface
of the sea does not heat the sea to any great extent. On the other hand, when Gondwana was in
place, the major ocean circulation patterns moved water from polar to equatorial latitudes on a regular
cycle. When ocean circulates from the equator to the pole, the water is heated at the equator by the
sun that is directly overhead for much of each day and has a relatively small volume of atmosphere to
penetrate. This warm water then circulates to high latitudes, and, due to the high specific heat of
water, transfers a lot of stored heat to those latitudes, leading to a relatively small temperature
gradient between the equator and the pole, a relatively warm planet, and polar forests. If this is
coupled with a very high atmospheric carbon dioxide level and the associated greenhouse warming,
conditions for tree growth were extremely favourable in most terrestrial environments.
In today’s world there are no polar forests and so we have no living comparison to make with these
ancient forests of Antarctica. This is not the only unusual feature of these forests, because as well as
dealing with what we would consider as unusual temperatures, they also had to cope with very
unusual photoperiods. Forests within the Antarctic Circle would have experienced some total winter
darkness, possibly for months, and in summer a sun that did not set for a prolonged period. However,
even though the sun did not set, it also never rose high in the sky and circled around horizon during
each day from a relatively low angle. This means that trees in these forests must have had their
canopies cascading down the sides of the trees, rather than on top as is usually seen in tropical forest
trees, and the tress probably need to be quite widely spaced to avoid excessive shading. Some of the
living relatives of the species that we know grew in these Antarctic forests retain this shape in modern,
much lower latitude forests. An excellent example is seen in all extant species of Araucaria (Figure 1).

Figure 1. Extremely tall and thin Araucaria tree in New Caledonia. Note the positioning of foliage down
the side of the tree.
The Weddellian Biogeographic Province
Flowering plants (angiosperms) first appear in the fossil record around 120 million years ago and
reached high southern latitudes several million years later. Angiosperm diversity and dominance
slowly rose in Antarctica over the next few tens of millions of years, and sometime around 80-100
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million years ago a remarkable but poorly understood set of evolutionary events took place. This
occurred in what is now known as the Weddellian Biogeographic Province, which encompasses the
region made up by southern South America, the Antarctic Peninsula and associated parts of eastern
Antarctica, New Zealand and south-eastern Australia. Some remarkable members of the living
Southern Hemisphere flora and fauna had their genesis at this time and in this place. Amongst the
flora, this includes iconic southern families like the Casuarinaceae, Nothofagaceae and Proteaceae,
as well as some of the better known conifer genera. The explosion of information that has
accompanied the breakthrough in analysing DNA from living species and using the results to estimate
the evolutionary relationship amongst them has revealed some relationships that had not been
previously anticipated from morphological research. For example, the living genus Nothofagus, now
assigned to its own family, the Nothofagaceae, is closely related to the Betulaceae, which is now
restricted to the Northern Hemisphere; the Proteaceae are closely related to the Platanaceae and the
Casuarinaceae are closely related to the Ticodendraceae and Betulaceae. There is some macrofossil
and pollen evidence to suggest the presence of these now Northern Hemisphere families at high
southern latitudes during the Cretaceous, but there is no fossil record to demonstrate how these
remarkable transitions may have taken place. What we do know is that by the time we see the first
macrofossil record of each of the Southern Hemisphere families, the fossils look very much like living
members of their respective families. These fossil records are at least 55 million years old, suggesting
that there has been very little evolution within these families during that time, and yet sometime during
the previous 30-40 million years dramatic change took place that is so far unrecorded. This remains
one of the major unsolved problems of Southern Hemisphere plant evolution.
The Early Migration of Angiosperms in the Southern Hemisphere
The first angiosperms in the fossil record, from the Early Cretaceous, appear to have filled an early
successional niche. These plants were small and herbaceous, but before too long trees had also
evolved to fill an early successional niche. When angiosperms began to spread through the Southern
Hemisphere, there is evidence to suggest that they migrated through the rift valleys that developed as
Gondwana began to separate into smaller land masses. These rift valleys must have had high levels
of volcanic activity, earthquake and landslip, providing massive opportunities for early successional
plants, including trees. Australia is now relatively free of these types of disturbance, but that isn’t true
of South America, New Zealand and Papua New Guinea. On these land masses volcanoes are
relatively common, as are earthquakes and landslips and many tree species are well adapted to
regenerate in these conditions. Species of Nothofagus are notable for this, and a great deal of
research has been done on the need for relatively frequent major land disturbance for their seed
germination and seedling establishment. Nothofagus in Australia has developed a slightly different
regeneration strategy, but this seems to be an exception.
The First Modern Forests in Australia
The Cretaceous Period ended with a massive extraterrestrial impact about 65 million years ago. While
the full significance of that impact is still not completely understood, darkness prevailed for months or
years, interfering with normal photosynthetic production and forest fires raged as incendiary particles
returned to Earth from the ejecta thrown up by the impact. Forests must have been devastated on a
global scale, although Australia was on the other side of the world from the impact point and may have
escaped some of the more dramatic effects. In the aftermath of this impact event, the forests that
established looked much more like modern forests than anything that had preceded them.
Angiosperms were common in these forests and the general “tropical rainforest” nature of the
vegetation increased until it peaked at about 45 million years ago. By this time forests that resemble
today’s dense tropical lowland rainforests dominated even very high latitudes, with warm and very wet
conditions prevailing. Mangrove swamps occurred at 70°S and large, broad-leaved species dominated
the complex forests.
It is worth considering the conditions that allowed the development of such forests at high altitudes.
There are three major issues:
1. An extinct climate prevailed where there was only a relatively small temperature gradient between
the equator and pole, with polar regions being relatively warm, and everwet conditions were common.
The main driver for this climate may have been the placement of the southern continents, since, as
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noted above, Australia and South America were still connected to Antarctica, blocking the formation of
the circumantarctic ocean current. The presence of large volumes of warm oceanic water at high
southern latitudes not only decreased the temperature gradient from the equator to the pole, but also
increased evaporation and led to a very wet climate.
2. A very different photoperiod for these forests at high latitudes, leading to forests where trees were
quite widespread, and hence a very diverse understorey of shrubby plants may also have and enough
light to develop.
3. Atmospheric carbon dioxide levels were considerably higher than at present. It is widely reported
that atmospheric carbon dioxide levels are currently rising and there is a very strong inference that this
is a result of the changes brought about by the increasing human population and the impacts of the
industrial revolution (Figure 2). There is no doubt that atmospheric carbon dioxide levels are at their
highest point for the last 160,000 years at least, but even though methods of measurement are less
precise, it appears that levels may have been as much as 10 times higher than present levels 45
million years ago. This is particularly interesting from a botanical perspective because increased
atmospheric carbon dioxide has at least two impacts on plants – it is a greenhouse gas and hence
may contribute to a warmer climate, and it is a fuel for photosynthesis and hence may lead to much
increased rates of photosynthesis. At present there is no simple way to test the impacts of such high
carbon dioxide levels.

Figure 2. Atmospheric carbon dioxide levels measured from atmospheric readings (Mauna Loa) and
from gas bubbles trapped in ice cores (DE08).
Long term climate change
When Australia separated from Antarctica a complex set of interactions were set in place that resulted
in a change in climate, including a decrease in temperature at high latitudes, a decline in water
availability, and eventually the evolution of the arid zone that dominates Australia today. When
Australia separated from Antarctica, southern Australia contained diverse forests that included tree
species with nearest living relatives that now occur from Tasmania to New Guinea, and even southern
China, and from South America to New Zealand. As the climate cooled and dried these rainforests
simplified and broke up into smaller patches, eventually resulting in the disjunct distribution that
prevailed even before human occupation of the continent and the consequent decimation of rainforest.
Aridity began to develop towards current conditions from about 20 million years ago and has more
recently gone through cycles of increasing and decreasing dryness as part of the glacial cycles of the
last million years or more. A recent manifestation of these cycles of increasing and decreasing aridity
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is the presence of some tree species in small oases amongst vast arid areas (e.g. the palms and
cycads in Palm Valley in central Australia). An even earlier manifestation of the impact of increasing
aridity was the interesting interaction between plants and low nutrient level soils, and in particular low
soil nitrogen and phosphorus, which is common in Australia and has led to the characteristic
scleromorphic (“heath”) vegetation. The evolutionary response to low soil nitrogen and phosphorus
occurred quite early in the history of the Australian vegetation (there are fossils with a scleromorphic
response from 55 million years ago, Figures 3,4), and those plants that adapted to these low nutrients
were well placed to thrive as the climate dried out. This is because the morphological responses to low
soil nitrogen and phosphorus may pre-adapt the plant to low water levels, and the transition of plants
from low soil nutrients to low soil water conditions is apparent from about 30 million years ago in
south-eastern Australia. There are few other examples of the evolution of arid zone vegetation in the
Australian fossil record, because plants rarely fossilise well in dry conditions, but there is some
evidence that the arid zone tree genus Callitris had its origins in wet forests in south-eastern Australia
about 35 million years ago.

Figure 3. Fossil Banksia-like
Leaves from about 55 million
years ago in southern NSW.

Figure 4. Cast of a Banksia cone from about 45 million
years ago in north-western Western Australia.

As the climate dried, leaf litter began to build up and dry out, and when ignition sources were available
fire became an important part of the environment. There is evidence for regular pre-human fire in
south-eastern Australia from about 25 million years ago, although it probably had a relatively low
natural frequency, since it occurred among species that are often killed by fire and rely on released
seed to produce a new generation of adult trees (Figure 5). Notable for their absence from the forests
were Eucalyptus trees, which began to appear in sporadic fashion on the east coast of Australia at
about 20-25 million years ago (Figure 6). Although eucalypts appear to have primarily evolved in
response to high fire frequencies, they do not become common in the Australian vegetation until
relatively recently (last 50-200,000 years) and appear to have responded strongly to a combination of
climate change and fire management of the vegetation by the newly arrived aboriginal people.
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Figure 5. Reconstruction of vegetation that formed the Latrobe Valley coal in south-eastern Victoria
about 20 million years ago. There is open water on the right of the figure, and as the land surface rises
above the water table from right to left, the recorded fire frequency increases, with the vegetation at
the left hand side, including Banksia, Callitris and Casuarinaceae, suffering the highest fire frequency.

Figure 6. Fossil fruits of Eucalyptus from eastern NSW about 20 million years ago.
CONCLUSION
The vegetation we now recognise as truly unique to Australia is a relatively modern phenomenon, but
its genesis extends back many tens of millions of years. The history of individual genera and species
contains surprises, with well known, and sometimes controversial introduced trees like Platanus and
Betula figuring prominently in the history of the native Australian flora. Climate change has been
critical to the evolution of the Australian vegetation for a very long time and it provides some important
lessons for what may happen in the future with human-induced climate change. The world is change
dramatically, and this will pose many challenges, not least of which will be what we do about plants,
both native and introduced. Many species will survive and the vegetation will recover from whatever
shocks are imposed on it. However, the issue for us is that the recovery will be too slow to be relevant
for human timescales, and the ultimate challenge for us is to minimise the changes and to plan very
carefully to provide the best adaptive responses possible.
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URBAN TREES AND THE GLOBAL GREENHOUSE
DR G M MOORE
Head of the School of Resource Management and Burnley Campus, University of Melbourne,
Burnley Gardens, 500 Yarra Boulevard, Richmond, 3121
INTRODUCTION
“Humanity is conducting an unintentional, uncontrolled, globally pervasive experiment, whose
ultimate consequences could be second only to a global nuclear war…It is imperative to act
now!” (World Conference on the Changing Atmosphere, 1988)
This chilling summary from an international conference nearly twenty years ago emphasizes
the significance of global warming, and the associated climate change on the planet’s
environment. A great deal of data has been collected since, and the debate today is now more
about the extent of change and how it might be managed than it is about whether and when the
changes might occur.
Since most urban environment and public open space managers have a firm grasp of these
issues, only a brief synopsis of the causes of the greenhouse effect (which highlights elements
that are relevant to urban tree management) are presented here. Gases produced by human
activity have changed the composition of the earth’s atmosphere and altered the amount of
radiation that is reflected from the Earth’s surface. This extra radiation warms up the
atmosphere (Figure 1).
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Figure 1 Causes of the Greenhouse Effect and the Subsequent Global Warming
which is responsible for climate change (Anon, 2001)
The major gasses responsible for these changes and the warming are referred to as the
greenhouse gases. These Include carbon dioxide, methane, the oxides of nitrogen, and other
gases in smaller amounts that are included under the Kyoto protocols (Table1).
GREENHOUSE GAS

SYMBOL

Carbon dioxide
Methane
Nitrous oxide
Hydrofluorocarbons
Perfluorocarbons
Sulphur hexafluoride

CO2
CH4
N2O
HFCs
PFCs
SF6

Table 1 Greenhouse gases included under the Kyoto Protocols
These gases contribute to the greenhouse effect and global warming to different extents. Some
have a greater effect and others a relatively smaller impact, and so the contributions of the
gases can vary for different parts of the world due to their different societies, cultures and
economies. In the Australian context, by far the greatest contributor to the greenhouse gases is
carbon dioxide. This is due to a complex of factors including such things as transport
infrastructure, methods of energy generation and the fact that there is a relatively small
population occupying a very large continent. In Victoria the significance of carbon dioxide as a
greenhouse gas is emphasized due to its use of brown coal to generate electricity (Table 2)
GREENHOUSE
GAS

CONTRIBUTION
(%)

Carbon dioxide
Methane
Nitrous oxide
Hydrofluorocarbons
Perfluorocarbons
Sulphur hexafluoride

68.4
25.0
6.4
Negligible or 0
0.2
Negligible or 0

Table 2 Contributions of different Greenhouse gases to the overall
Greenhouse Effect (as a %) for the state of Victoria
These data are useful because they explain, or perhaps justify, the current emphasis by
scientists, environmentalists and politicians on dealing with carbon dioxide as a greenhouse
gas and climate change priority. CO2’s contribution globally to the overall greenhouse effect is
at least 45% or more and so if something can be done about reducing carbon dioxide
emissions then it will have a significant impact. This is not to say that other gases are not
important.
THE ELEMENTS OF THE KYOTO PROTOCOL
The Kyoto Protocol is an international agreement adopted at the third conference on Climate
Change held in 1997 in Kyoto, Japan (Anon 2000). It extended the commitments that assenting
nations made under the United Nations Framework Convention on Climate Change (UNFCCC).
The main objective of the UNFCCC is stabilisation of atmospheric gases to prevent dangerous
anthropogenic interference with the climate system. While the global impact of these changes is
well-known, some of the local effects (Anon 2001) are far reaching (Table 3).
The 7th National Street Tree Symposium 2006

25

The Kyoto Protocol is one mechanism for achieving this target of stabilization through legally
binding targets. It recognizes sources of emissions and sinks in assigned amounts and targets.
Clear-felling a forest, for example, would be a source of emissions, while establishing a forest is
a sink for emissions. Under the protocol, the emission target, called the assigned amount, must
be achieved over the commitment period of 2008-2012. Developed countries that sign the
protocol commit to reducing their collective emissions of the 6 key greenhouse gases (Table 1)
by at least 5% by the end of the commitment period in 2012.
Warmer winters and hotter summers
Fewer frosts and more days above 30C
Higher summer rainfall and more tropical climate
Flooding of lowland coastal areas – probably minor
More easterly winds leading to summer storms
For every one degree temperatures rise, the snowline rises
100m
Agricultural productivity will change, in some cases improving
Some crops will not be grown but others become viable
Housing and building construction processes will change
Energy demands and patterns of use will alter
Table 3 Some of the consequences of global warming for South Eastern Australia
Interestingly, Australia was very active in the development of the protocol and was initially seen
as a strong supporter of its objectives and intended outcomes. However, with a change of
Federal Government, support was withdrawn and the Australian delegation at Kyoto was seen
as negative. In the subsequent negotiations, Australia’s assigned amount under the emission
target was set at 108% of 1990 emission levels. This represents an actual increase in
emissions rather than the expected 5% decrease and was essentially negotiated in an attempt
to keep what was seen as a recalcitrant Australia involved in the process. Australia has still not
ratified the protocol and seems unlikely to do so in the near future.
There are some important terms used under the protocol which have entered the popular
vernacular, but which are not always clearly understood (Anon 2000, Anon 2001). A SOURCE
is any process or activity which involves releasing any of the greenhouse gases, while a SINK
is any reservoir or process that stores carbon, thus lowering the amount of carbon dioxide in
the atmosphere. SEQUESTRATION is any removal of greenhouse gases from the atmosphere
by plants or technological measures over a period of time. Thus carbon sequestration is the
absorption of carbon, usually by biomass, such as trees, soils and crops.
There are three major mechanisms for achieving emission reduction targets. One is emissions
trading, which has tended to focus on carbon trading and has raised the profile of the carbon
credit concept. Joint Implementation is where projects between two countries are negotiated,
and clean development mechanisms (CDMs) allow negotiation between developed and
developing countries to meet the developed country’s targets, but at the same time allowing
capital to flow to developing nations.
Under the Kyoto protocols, urban vegetation cannot be included in calculations of greenhouse
gas emissions, as either sinks or for purposes of sequestration. Nor is it intended that urban
vegetation can be used in carbon credit calculations or carbon trading. This is primarily
because of difficulties that relate to verification of data and the relatively small scale of urban
plantings in relation to the large scale of forests or plantations.
It is also worth noting that carbon credit trading and markets are not yet properly functioning in
Australia. The Federal Government has not implemented a national trading scheme or market,
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and while there is a state based scheme operating in New South Wales that other states are
expected to soon follow, the lack of a national approach to carbon credits, taxes and markets
has delayed a full implementation of what might have been envisaged under the Kyoto
protocol.
It should also be remembered that the term of the Kyoto protocol ends in 2012, and that prior to
that date a successor protocol or post-Kyoto protocol needs to be developed. It is expected that
such a protocol would be even more demanding on nations that agree to it than the current
arrangements. While Australia has not signed the Kyoto protocol, it is actively taking part in the
preparatory discussions for the post-Kyoto protocols, which suggest that it will sign at a date in
the future.
The fact that the Kyoto protocol does not apply to urban vegetation may mean that those in
public open space and urban tree management fail to see its significance. While the protocol
may not apply to urban vegetation directly, it will alter the political environment surrounding
urban vegetation, and see the value of urban vegetation increase substantially. Furthermore, it
is possible that the post-Kyoto protocol will include urban vegetation, particularly trees. Either
way, there will be an opportunity to increase the public awareness of trees in urban open
space, an opportunity to have the real value of urban vegetation calculated and recognized,
and the potential to significantly affect decision making processes that involve urban
vegetation. It is essential that these opportunities are neither missed nor squandered by urban
open space and vegetation managers.
IMPLICATIONS FOR URBAN TREE MANAGEMENT
While the values of vegetation and large trees are recognised by some people many others
have perceived trees as nuisances (Spirn 1984). The costs associated with trees in urban
landscapes are often well known but their real direct and indirect benefits are rarely, if ever,
fully costed. 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 some economic balance back into the economic models and
equations.
The concern about the environment generated by the Earth Summits at Rio de Janeiro, Kyoto
and Johannesburg and the implementation of the Kyoto protocols have altered the political and
environmental landscape, in ways that do impact on urban vegetation and urban trees in
particular. The impact of trees on the urban microclimate and city infrastructure are rapidly
being recognised. 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 intense
investigation (Finnigan 1994). It is interesting to note that the presence of shady trees can
increase the useful life of asphalt pavement by 30% (Killicoat, Puzio and Stringer, 2002).
As climate changes, the impact of vegetation on water run off during stormwater events could
save billions of dollars in infrastructure costs to Australia’s major cities. It is not economically
possible to retrofit larger drains and alter levels at which they enter waterways for Australia’s
larger cites. However, trees not only hold significant amounts of water on their canopies, but
through transpirational water use can reduce the amount of water entering drains significantly.
Some 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, drains or river systems (Denman et al 2006). This would see an expansion of
street tree and public open space plantings, and a premium placed on the current value of
urban trees. In short, the value of urban trees can only rise.
Given that carbon dioxide is the most significant of the greenhouse gases, especially for the
states of South Eastern Australia, its sources, sinks and sequestration will be particularly
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politically sensitive. Sources of carbon dioxide from the use of fossil fuels are often obvious, but
many citizens fail to associate electricity with greenhouse gas emissions. However, in this
region of Australia considerable energy is derived from coal powered generators, and as
people become more aware of climate change, the focus on green issues associated with
power generation will increase. This could have a profound impact on current line clearing
practices in the eastern states.
The Kyoto protocol recognizes the value of carbon sequestration by perennial woody
vegetation, such as trees, as a means of locking up carbon for significant periods of time. While
the protocol does not recognize urban trees, the public will soon be aware that power
generation is producing large volumes of green house emissions and that the clearing of trees
for powerlines and general tree pruning is reducing the level of carbon sequestered in the
canopy structures of urban trees. Thus the power generating and distribution companies and
authorities are compounding their contributions to the greenhouse effect and global warming.
On the one hand they are major greenhouse gas emitters and on the other they are causing
significant carbon losses by their line clearing activities.
These circumstances could contribute to a situation where citizens demand an end to line
clearing to protect the carbon sequestered in urban trees. Under such a scenario, the Kyoto
protocol has no legal impact on urban tree management but a changed political environment
could provide an opportunity to press for undergrounding of services and the end to powerline
clearing. Once again this would see a rise in the real economic value of urban trees and
landscapes.
Another consequence of the protocols is the recognition of trading carbon sequestration and
outputs through a system of carbon credits. Clearly these protocols recognise the value and
role of woody vegetation in balancing atmospheric levels of carbon, but for the present urban
trees are not recognized under the Kyoto framework. However, this does not seem logical and
it is difficult to imagine that under the more stringent Post-kyoto protocols, urban woody
vegetation would not have some value after 2012. Again this should translate into an added
recognition of the increased value of urban woody vegetation in real terms.
CONCLUSION
Although the Australian government has not signed the Kyoto protocol, its impact is not due to
take full effect until 2012. It is highly likely that by then the Australian government will have
become a signatory to the protocols, so that it does not suffer the sanctions and trade barriers
that failure to comply with the Kyoto protocols might entail. Australia is also taking a leading role
in the development and negotiation of the treaties and protocols that will succeed the Kyoto
agreements in 2012. Consequently, it would seem logical that the present situation, which often
substantially undervalues woody vegetation, may change dramatically once the impact of the
Kyoto (or more likely its successor) protocols on greenhouse gas emissions are recognised.
While these protocols do not impact upon urban vegetation and small-scale plantings, there will
be an impact, as the political dynamic is likely to change. Such opportunities come but rarely,
and they must be seized upon if public open space and urban trees are to be professionally
managed. Carpe diem!
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“GOING WITH THE FLOW” :
TREES, HABITAT AND URBAN WATERWAYS
PROFESSOR JOHN R. ARGUE
ABSTRACT:
The dominant hydrological process which takes place in a forested catchment is that of
retention. This is evident from the point of contact which incident rainfall makes with the forest
canopy, through the mechanism of infiltration that takes place within the catchment, to the slowrelease of water from aquifers to provide base flow for creeks and waterways. Similar
mechanisms can be provided in the developed catchment to mimic the processes of Nature to
yield drainage lines that support forest corridors and waterway/terrestrial habitats. The ‘tools’
available to do this include roof gardens, rainwater tanks and “leaky” in-ground installations.
The linked problem of containment of pollution generated in the urban landscape can also be
addressed through use of appropriate devices and systems. The application of these concepts
to two scenarios is explored: firstly, urban development of a natural catchment and, secondly,
progressive re-development of an initially over-developed (urban) catchment. The paper
concludes with an overview of the parameters, guidelines, qualifications and criteria needed to
‘engineer’ such systems and produce developed catchment outcomes that show harmony
between urbanisation and the maintenance or restoration (cases of over-development) of
environmental values in streams and waterway floodplains.
INTRODUCTION
The process of establishing any of our major population concentrations in Australia,
commenced with the founding of a settlement centred on a dependable surface water source
typically with ready access to or in close proximity to the sea. An inevitable casualty of this
process was the local native vegetation, cleared to create space for the colony and its
associated infrastructure of residential accommodation, roads, a market place, public buildings,
barracks, etc. This clearing was extended to fringe areas close to the settlements where a
variety of vital agricultural activities – market gardens, livestock paddocks, etc. – was
established to provide food for the colonists.
At a later stage of development, government-directed clearing of native vegetation to create
space for expanded agricultural production gave rural settlers essential income enabling them
to survive and establish their first dwellings and farms.
Whether it has been this process of vegetation clearing in the name of ‘settlement’ and the
creation of commercial agriculture that has caused indigenous vegetation to be perceived as
“the enemy” in the Australian psyche can only be a matter of speculation. However, it is
certainly true that development of the great bulk of suburban landscapes of our major cities has
taken place at the expense of native forests. To add insult to injury, this sequence has been
followed in the cities more often than not by recognition of the need for trees and other
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vegetation, and satisfying that need by the introduction of exotic lawn, shrub and tree species
that are foreign to our climate and to the available water resources of our land.
A parallel scenario of environmental damage can be described in relation to the small streams
and minor waterways that in pre-settlement times meandered through valleys and across flood
plains on their way to the “bottom lands” and, ultimately, the sea. In the course of
development, these have been converted into concrete drains or networks of stormwater pipes,
and the vegetated corridors they once supported – as well as their associated water-based and
terrestrial ecosystems – have been lost.
This paper sets out to show how an ‘enlightened’ approach to development can create new
urban domains with minimum impact on the waterway-associated elements of any natural
landscape – its floodplains, trees and habitats. But the paper also contributes towards solving
the far greater problem of transforming already over-developed urban landscapes into domains
where pre-development (waterway) environmental values can become re-established. The
initiative that provides the philosophical base and principles for achieving acceptable outcomes
in both of these areas is termed (in Australia) water-sensitive urban design or “WSUD”
(stormwater ‘source control’).
THE NATURAL CATCHMENT
In its wild state, the natural catchment is a “…system of drainage paths, creeks and streams
well matched to the rainfall/runoff processes operating in that basin. Generally, less than 20%
of storm rainfall on a natural catchment is discharged from it as surface runoff. This discharge
causes a minimum of scour and erosion and, consequently, carries a relatively low sediment
load” (Argue, 1986). The discharge referred to here cannot be described as ‘pollution free’,
however it does represent a level of chemical/biological content which is acceptable as a
benchmark for evaluating the impacts of later development (Millis, 2002).
There is a second stream of outflow from the natural catchment, that delivered by aquifers into
the creeks and waterways as ‘base flow’ long after – usually weeks or months – the causative
rainfall event. The quantity of discharge involved in this outflow is comparable to surface
runoff, but its exit from the catchment takes place over a much longer time scale.
The scenario described here is represented in Figure 1 with a main stream providing capacity
through its flood plain for the conveyance of all (surface) flood flows and base flows, as well as
support for stream-associated indigenous fauna and flora in a plethora of biotic communities
and aquatic environments. The (natural) catchment exhibits a number of processes, apart from
surface runoff and aquifer outflow recognised by the hydrologist – interception, detention,
evaporation, infiltration, percolation – all of which can be subsumed under the broad heading of
storage within the catchment or retention (of incident rainfall).
A further, important characteristic of natural catchments and one intimately linked with
retention, is that of response (or ‘lag’) time which is the delay evident between the period of
rainfall input and the appearance of a portion of it as a surface runoff flood wave at the point of
catchment discharge. This is a direct consequence of the surface-retardation processes listed
above – interception and detention in particular – which results in delayed passage of water
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flow through the catchment media of trees, understorey, forest floor humus, natural obstacles,
surface depressions, etc.
A high proportion of incident rainfall is retained in the catchment initially as soil moisture: the
ultimate destiny of this component (of incident rainfall) can be take-up by forest vegetation roots
leading to evapotranspiration, or alternatively, deep percolation into aquifer strata and, hence,
base flow supply to local streams.

Outflow

Figure 1 : The natural catchment

Stream
vegetated
corridor –
linear park

WSUD flow
and pollution
control
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discharging to
creek

Figure 2 : Developed catchment with natural stream – the WSUD approach

TWO WSUD DEVELOPMENT SCENARIOS
‘Enlightened’ development in a natural or substantially natural catchment – Scenario 1
The most obvious consequence of development in a natural catchment – the conversion of
natural space into ‘hard surface’ generating significantly greater surface runoff – is universally
recognised. What is less appreciated and its consequences often misunderstood is the effect
that the presence of connected paved area has on catchment ‘lag’ time (see above): reductions
to one-third, one-fifth, etc. in this parameter are not uncommon in ‘traditional’ developed
catchments. These two impacts – paved surfacing and reduced ‘lag’ time – account for,
between them, the significant increases noted in flood runoff peaks compared to predevelopment levels of (surface) outflow.
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Where the opportunity presents itself to plan the course of urbanisation in an undeveloped or
partly-developed catchment, perhaps on the outskirts of a metropolis, then WSUD techniques
(Argue, 2004) can be employed to manage storm runoff in a truly water-sensitive manner. The
primary principle upon which such planning must be based is for :
stormwater generated on each site in the developed catchment – above that occurring on the
same site in the natural catchment – to be fully retained for, at least, the duration of the ‘lag’
time determined for the natural catchment.
The presence of pollutants of various types in the urban landscape – sediment, phosphorous,
nitrogen, hydrocarbon – of course, must also be taken into account in the planning process: but
the requirements of this aspect can be integrated into on-site stormwater management
practices and/or into ‘final filter’ installations discharging to the urban streams.
The outcome of application of this approach is illustrated in Figure 2 and manifests itself in a
developed catchment whose hydrological behaviour, in terms of surface runoff and
underground seepage/aquifer processes, resembles that of the original basin or sub-catchment
in its undeveloped state. It follows that the central drainage paths – where these processes
have been applied – can exhibit not only hydraulic and hydrological similarity to the original
waterways, but also, similarity of ecosystem behaviour – trees and habitats.
Some overseas practices, notably those of North America (Stephens et al, 2002; Gilliard, 2004)
and UK (CIRIA, 2001), attempt to reproduce in their sensitively designed urban catchments the
same runoff hydrographs as observed in or attributed to the original (natural) catchments, in all
incident storms – small, medium and large. The quest for this goal introduces yet another
parameter of importance, that of storm magnitude linked to a flood wave frequency indicator –
“once in 2 years”, “once in 10 years”, “once in 100 years”, etc., called ‘average recurrence
interval’ or ARI. Success in achieving true hydrograph correspondence between the natural
and developed catchments through the full range of ARIs is certainly an ideal and worthy
objective, but one whose attainment in real world circumstances must be viewed with
considerable skepticism.
A practical compromise on this issue which delivers an ‘acceptable’ rather than ideal outcome
is to base similarity of natural and developed catchment surface runoff performance on the
selection of a ‘representative’ or design storm which combines the ‘lag’ time derived for the
natural catchment with an adopted ARI of ‘median’ proportions – for example, “once in 5 years”,
“once in 10 years”, “once in 20 years”, etc.
It follows that ‘enlightened’, water-sensitive development can be achieved in a natural
catchment provided there is :
•
retention of all (surface) runoff above that occurring in the natural catchment;
•
maintenance of the same ‘lag’ time as occurs in the natural catchment;
•
recognition of the need for pollution control installations ‘at-source’ and/or at waterway
entry points, and,
•
an appropriate ARI adopted leading to ‘acceptable’ runoff similarity (natural/developed
catchments).
Recognition of these characteristics in the engineering of developed catchment infrastructure
has the potential to deliver urbanisation outcomes that preserve natural waterway drainage
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paths along with their associated aquatic and terrestrial environments and habitats in a truly
sustainable manner.
‘Enlightened’ re-development of an over-developed catchment – Scenario 2
Where ‘over-development’ has occurred in a drainage basin, typically between 40% and 70%
or more of the entire catchment is covered by roofs/paving or other relatively impervious
surfaces, and runoff is conveyed rapidly by stormwater pipes and channels from points of origin
in the catchment to its main stream(s). The natural creek branches are modified – straightened
– in the process of urbanisation and their original alignments used as the basis for a string of
concrete pipes and channels, often contained within narrow municipal drainage easements.
Development has been allowed to encroach, frequently, right to the boundaries of these
easements. This process is illustrated in Figure 3 : it has two well-recognised consequences :
•
•

much greater surface runoff generated than occurred in the original, natural
catchment; and,
greatly reduced response (or ‘lag’) time, compared with that of the original
catchment.

In the case of over-developed catchments, riparian property owners in the valley “bottom lands”
are likely to experience frequent inundation by floodwaters carrying high silt loads and high
concentrations of coliform, phosphorous, nitrogen, heavy metals and petroleum hydrocarbons.
Furthermore, because of rapid removal of stormwater from the urban landscape and
consequent limited infiltration occurring during runoff events, supplementary watering is
commonly undertaken to compensate for low soil moisture levels (after Argue, 1986; see King,
2003).

Outflow

Figure 3 : The consequences of ‘over-development’
The task of remediating an over-developed catchment calls for a broad, two-step approach :
STEP 1 :

Apply practices throughout the landscape aimed at retaining as much surface
runoff as possible from every element of development or re-development taking
place in the catchment; this process should be integrated with a strategy to
incorporate pollution control installations within all modified sites and/or at points of
discharge to urban waterways; and,
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STEP 2 :

Restore the natural drainage path, as closely as is practicable, to its predeveloped state.
The process of retention (STEP 1) in the present case differs significantly from its
counterpart in the natural catchment ‘enlightened’ development process reviewed
previously. Here, it is not sufficient to retain only the storm runoff excess (above
that of the natural catchment) on a site-by-site basis (as above), because
development/re-development of sites occurs only on an opportunistic rather than
‘planned’ basis. It is therefore imperative that as much surface runoff as practicable
be retained (for, at least, the duration of the ‘lag’ time) in every development/redevelopment situation that arises in order to ‘make up’ for the numerous sites where
no remedial action in the short term is likely.
The greatest difficulty encountered by the practitioner attempting to follow this
procedure relates to established roadways. Techniques exist which can, given total
community commitment, lead to retention measures being retrofitted into other
urban classifications – residential (individual dwellings, housing clusters, high-rise
apartment blocks), industrial sites, commercial/sporting complexes, etc. – as
required by ‘enlightened’ re-development.
However, retrofitting retention technology into an established roadway – short of
complete or substantial reconstruction using permeable paving – presents, usually,
insurmountable difficulties (including cost).

There are other components of the urban form, in addition to roadways, which may present
similar difficulties, for example, sealed car park areas, multi-storey car parks,
commercial/industrial complexes, etc., where opportunities to modify existing building layouts to
incorporate required stormwater retaining installations are severely limited. Or the cost of
installations, were they to be constructed, may be prohibitive.
In circumstances such as these, it is possible to achieve the overall objectives of WSUD
(stormwater ‘source control’), by a combination of full retention in those components where this
is possible, and limited retention in the others. The process by which STEP 1 is implemented
in an over-developed catchment has much the same basic profile as its earlier counterpart, and
is :
•
•
•
•

retain as much (surface) runoff as possible at each development/re-development site*;
maintain the same (catchment-wide) ‘lag’ time determined for the over-developed
catchment;
recognise the need for pollution control installations ‘at-source’ and/or at waterway entry
points, and,
adopt an appropriate flood ARI for the catchment reflecting the consensus interests of its
stakeholders.

The case for remediating an over-developed catchment through application of these actions as
a first step, together with continuation of the process to embrace STEP 2 (restoration of the
natural drainage path), requires high levels of commitment, patience and funding which should
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not be underestimated by any community setting out to “correct the errors of the past”. The
ultimate outcome of such commitment is transformation of the catchment – illustrated in Figure
3 – towards the situation depicted in Figure 2. How engineering can be employed to bring
about this transformation is explored in the following section.

‘ENGINEERING’ OF WSUD IN DEVELOPING AND OVER-DEVELOPED CATCHMENTS –
AN OVERVIEW
It is quite impossible to include in this article a comprehensive explanation of the detailed
procedures, strategies, guidelines, criteria and data bases needed to ‘engineer’ practical
solutions to the problems posed by developing and over-developed catchments throughout
Australia. Suffice it to say that these procedures, strategies, etc. can be found among over 200
pages of the document “WSUD : basic procedures for ‘source control’ of stormwater – a
Handbook for Australian practice” (Argue, 2004). This section of the paper presents an
overview of this material related directly to the concepts discussed in the previous section.
Retention
The earlier content (above) proposed retention of storm surface runoff as the main mechanism
for achieving the goal of developed catchment hydrological similarity to natural catchment
behaviour. Further, it also proposed retention as the primary technology for moving an overdeveloped catchment progressively towards a state where storm runoff could be managed in a
truly water-sensitive and sustainable manner. What ‘tools’ are available to the engineer to
achieve these objectives and how can they be used in ‘enlightened’ design?
Before answering these questions, it is necessary to clarify how retention practices differ from
the detention techniques currently used throughout Australia to solve problems of flooding.
“Detention refers to the holding of runoff for relatively short periods to reduce peak flow rates
and later releasing it into natural or artificial watercourses to continue in the hydrological cycle
as channel flow, evaporation, groundwater recharge, input to lakes and the ocean, etc. The
volume of surface runoff involved in the temporary ponding process is relatively unchanged by
it.
Retention refers to procedures and schemes whereby stormwater is held for relatively long
periods causing it to continue in the urban water cycle via domestic use (in-house and
outdoors), industrial uses and the natural processes of infiltration, percolation, evaporation,
evapotranspiration, but not, usually, via direct discharge to natural or artificial watercourses”
(Argue, 2004).

*

There is a physical limit to the quantity of surface runoff which should be retained at any given site. The
retained volume should be no greater than the quantity of runoff generated at the site in the design storm
of critical duration (see below).
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While detention practices undoubtedly lead to flood (peak) flow decreases in urban waterways,
the fact that “…The volume of surface runoff involved in the temporary ponding process is
relatively unchanged by it.” renders this technology quite inappropriate as a basis for
‘simulating’ the hydraulic and hydrological behaviour of natural catchments in an urbanised
landscape. So what are the stormwater retention ‘tools’ available to the engineer? They fall
into two broad classes :
Class 1 : ‘Simple’ systems receiving runoff from relatively clean surfaces; and,
Class 2 : Complex systems which include elements designed to filter pollutants of various
types – sediment, phosphorous, nitrates, hydrocarbons, etc. – prior to entering inground storage.
Class 1 installations include :
•

Roof gardens, ‘green’ roofs and roof water storages (rainwater tanks).

•

Surface infiltration systems including porous/permeable paving.

•

“Leaky” underground devices providing storage and emptying by seepage.

•

Above-ground or underground storages with aquifer access and no recovery of water
entering aquifers.

•

ASR (aquifer storage and recovery) schemes providing recovered water available for
various surface uses.
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Some basic devices, appropriate to the space limitations of urban residential circumstances,
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are illustrated in Figure 4.
Figure 4 : Some ‘simple’ devices for retaining storm runoff (Argue, 2004)
Class 2 installations are predominantly associated with systems and installations accepting
runoff from paved or other ground-level surfaces, for example, courtyards, walkways,
driveways, carriageways, car parks, etc. Storm runoff generated on these surfaces must not
be passed directly to ‘simple’ devices of the types illustrated in Figure 4. All Class 2
installations should involve two components – some form of filter (upstream), followed by a
component capable of storing (and providing additional treatment of) the filtered
stormwater prior to discharge by percolation into the surrounding media. This arrangement is
illustrated, schematically, in Figure 5.
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Catchment area
Bypass
Filter
“Soakaway”

Plan Area A m2

Overflow

Infiltration

Figure 5 : Class 2 system : relationship between catchment element, filter and
storage facility
The range of devices, systems and products available for ‘filter’ duty is massive and growing,
ranging from the simplest – grassed swales – through bioretention/biofiltration systems and
gross pollution traps, to sand and peat-based cleansing systems. Adequate coverage of this
field is beyond the scope of the present article, but the reader is referred to the following for
more information – Schueler et al, 1987; Ferguson, 1994; Debo and Reese, 2003; NSW EPA,
1999; CSIRO, 1999; CIRIA, 2001; Ontario Ministry of the Environment, 2003; France, 2003;
Argue, 2004; Engineers Australia, 2005.
‘Lag’ time, ARI and (on-site) device storage volume for Class 1 installations
Each of the stormwater retention devices or systems listed or illustrated above involves some
element of storage. The task of computing the magnitude of this storage is determined by its
place in Class 1 (‘simple’ systems) or Class 2 (‘complex’ systems), above. The most obvious
choice of device for on-site retention of stormwater is, of course, the rainwater tank: the ‘size’ of
rain tank needed for a particular set of (site) circumstances involves knowledge of roof area,
demand – daily, seasonal, etc. – and location rainfall (continuous record of rainfall for at least
10 years). There are a number of available programs under the classification of “stormwater
harvesting” to undertake this task.
Design of Class 1 systems for, primarily, surface runoff management – for example, from a
domestic roof – where the (storage) device is subject to in-ground percolation, employs the
‘design storm’ approach and requires knowledge of five parameters :
1.
2.
3.

Magnitude of the on-site (equivalent) impervious area, A, draining directly to the device;
Duration of the ‘critical storm’, TC, that applies in the entire developed catchment;
Average recurrence interval, ARI = Y years, adopted for stormwater management in the
catchment;
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4.
5.

Average rainfall intensity corresponding to storm duration TC and ARI = Y years, iY ; and,
Hydraulic conductivity (or permeability) of the host soil.

Application of these values into the appropriate equation(s) yields the dimensions required for
the selected device (Argue, 2004). Item (1) in the above list is readily recognised in the
process of site-by-site stormwater management planning. Item (2) corresponds to the
catchment response or ‘lag’ time discussed in earlier sections, and is determined in a particular
catchment by a well-recognised engineering modelling procedure (IEAust, 1987) : it is equal,
approximately, to the catchment “longest travel time”. Item (3) arises from consultation with all
stakeholders and reflects the level of flooding which the catchment community considers
‘acceptable’: it may take values of Y = 10-years, 20-years, 50-years, etc. : economic
considerations may play a major role in the selection of “Y”. Item (4) is readily available from
many sources, in particular, Commonwealth Bureau of Meteorology. Item (5) requires
information obtained from the site (soil test) where the device is to be located.
The design process which involves input from these five parameters is called the design storm
method, well known to storm drainage engineers, both nationally and internationally. A vital
element of this method is identification of the critical storm [duration, TC, intensity, iY, where Y
= adopted average recurrence interval (ARI) in years] brings together information from Items 2,
3 and 4, above. These data for the particular catchment and site circumstances under review
lead to the dimensions of an in-ground device of appropriate size.
It should be noted that ‘appropriate size’ depends on whether development of a natural
catchment is being addressed (Scenario 1, above), or whether re-development of an existing
catchment (Scenario 2, above) is the primary design concern. In the case of the former,
storage volume is determined as the difference in runoff between the ‘natural’ and developed
conditions, as explained earlier.
However, the latter case – re-development in an over-developed catchment – calls for on-site
storage to be “…as much…as possible…” An important qualification (see earlier footnote) must
be recognised here. There is a logical maximum to the available storage volume which should
be associated with any element of catchment re-development. This maximum equals the total
volume of runoff delivered to the on-site retention device from that element in the course of the
catchment’s critical storm (see above). Any retained volume greater than this quantity has no
influence on the peak flow discharged from the catchment’s (downstream) discharge point.
The size of storage required to retain cleansed effluent from a filter in a Class 2 system is a
complex issue which should be solved using ‘continuous simulation’ modelling techniques,
similar to those needed to design rainwater tanks (Argue, 2004; Engineers Australia, 2005).
The problem of ‘storm successions’: emptying time in runoff management installations
The design storm method referred to above provides the dimensions of an installation whose
primary role is in flood management. It yields, in a given case, a storage volume which – in
keeping with the ‘primary principle’ stated above – must be “… fully retained for, at least, the
duration of the ‘lag’ time determined for the natural catchment.” With the storage thus filled
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following a ‘design storm’, the designer then faces a new problem : ”how long will emptying (of
the storage) take and will there be sufficient time between succeeding storm events to provide
space to store the next burst of rainfall?”
These important matters are also addressed in the WSUD (stormwater ‘source control’)
literature (Argue, 2004) which includes emptying time formulae for a variety of commonly used
installations – gravel-filled trenches, “soakaways” and ‘dry’ ponds – as well as a table of
emptying time criteria which relate permissible emptying time to average recurrence interval
(ARI). This table is presented in Table 1 :

TABLE 1
INTERIM RELATIONSHIP BETWEEN ARI AND ‘EMPTYING TIME’
Ave Recurrence
Interval (ARI), Yyears
Emptying time,
T in days

1-year
or less

2-years

5-years

10years

20years

50years

100years

0.5

1.0

1.5

2.0

2.5

3.0

3.5

CONCLUSION
The paper has briefly reviewed the hydrological processes taking place in a forested catchment
and demonstrated that the principal mechanism which explains its response to incident rainfall
is that of retention – retention (and evaporation) of rainfall caught in the forest canopy,
retention of surface runoff on the forest floor, and storage of infiltrated water within the soil
mass. Retention is also demonstrated in the slow-release of seepage water to catchment
streams and minor waterways from aquifers.
It is also demonstrated that similar mechanisms can be provided in the developed catchment
through application of the principles and technology of water-sensitive urban design (WSUD
stormwater ‘source control’). This can be achieved through widespread use of devices such as
roof gardens, rainwater tanks and “leaky” in-ground installations designed to ‘mimic’ the overall
behaviour of natural catchment elements not only in the surface domain but also at depth –
aquifer/waterway interaction. The linked problem of pollution containment can also be
addressed in the developed catchment through judicious use and placement of appropriate
devices and systems.
The consequence of these undertakings is the opportunity to support and sustain the principal
features of the natural catchment – its minor streams and their associated forest corridors and
waterway/terrestrial habitats – in harmony with typical urban development.
The more difficult problem of moving an over-developed catchment towards a state of harmony
between development and high environmental values is also addressed. The same principles
of retention of surface runoff are invoked to achieve this goal but, it is stressed, the time-scale
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is likely to be very long and the requirements of commitment and finance on the part of the
catchment community, likely to be very demanding.
The paper concludes with an overview of the ‘engineering’ that is required to achieve the
outcomes reviewed above, in particular :
•
•
•

Retention storages – what devices and systems are available?
How can the size of a selected device be determined?
How can the problem of (close) ‘storm successions’ be solved?

The paper reflects – overall – a positive outlook for future development in urbanising or already
developed catchments, provided the planning of change is undertaken with water-sensitive
design principles such as those of WSUD (stormwater ‘source control’) firmly in mind. The
ultimate consequence of this approach, if executed with administrative commitment and
widespread community support, can be urban catchments which display balance and harmony
between the demands of residential and commercial/industrial development and sustainable
high quality urban stream environments and their associated corridor forests and
waterway/terrestrial habitats.
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ARE STREET TREES AND THEIR SOILS AN EFFECTIVE
STORMWATER TREATMENT MEASURE?
LIZ DENMAN
Abstract
Stormwater management is shifting from systems that rapidly collect and discharge
stormwater to nearby waterways towards more sustainable methods. These newer
strategies aim to reduce contaminant load and the volume of runoff by incorporating
stormwater treatment into the design of urban landscapes. The re-design of street tree
rootzone environments is an option for incorporating stormwater treatment measures into
streetscapes, where space is limited. This article details the performance of a pilot scale
street tree bioretention system in reducing nitrogen loads in urban stormwater. Three tree
species (L. confertus, E. polyanthemos and P. orientalis) and three soils of different
hydraulic conductivity were tested in a randomised block design. Over the course of the
experiment, all tree species displayed seasonal height growth patterns with maximum
growth rates occurring in late Spring and Summer. Applications of stormwater increased
height growth and root density compared with tapwater. Two species had significantly
higher foliage nitrogen concentrations in trees receiving stormwater than those receiving
tapwater. Tree growth was similar in the three soils studied. Leached nitrogen loads were
significantly reduced in systems with a tree. Whilst there were some statistically significant
differences in nitrogen removal between species, the output loads were all low compared to
the unplanted systems. The difference between unplanted and planted profiles was
consistent for the three forms of nitrogen measured: ammonium, oxidised nitrogen and
organic nitrogen. Compared to the total nitrogen input (25.2 mg), the load leached in
December 2004 from the L. confertus profiles following a 5 hour collection period was 95%
less for the low SHC (1.4 mg), 85% for the medium SHC (4.1 mg) and 82% for the high
SHC soils (4.6 mg). In the unplanted profiles the low SHC soil reduced nitrogen by 36%
(16.2 mg), whereas the medium (25.2 mg, 0%) and high SHC soils (27.0 mg, -7%) did not
remove nitrogen. Therefore, to achieve good nitrogen removal in these systems trees are
required.

Keywords
Bioretention, Lophostemon confertus, Eucalyptus polyanthemos, Platanus orientalis,
leachate, nitrate, ammonium, total nitrogen.

INTRODUCTION
Water Sensitive Urban Design (WSUD) aims to incorporate water cycle management initiatives into
the design of urban landscapes. One goal of WSUD is reducing the negative impacts of stormwater
discharge on aquatic environments, in terms of both runoff quality and quantity (Victorian Stormwater
Committee 1999). Elevated nutrient levels contribute to eutrophication and in coastal ecosystems
nitrogen is thought to be particularly important (Howarth & Marino 2005). Reducing the amount of
nitrogen discharged from urban areas to the rivers and sea is therefore important.
The incorporation of stormwater management into urban landscapes is increasingly common.
However, potential treatment measures are restricted in highly urbanised areas where space is
limited. The re-design of street-tree rootzones is one option for incorporating stormwater treatment
into such areas. This paper provides some detail from an experiment that was conducted to evaluate
the potential for using street trees as elements of a bioretention system. In this paper, tree growth
responses and nitrogen behaviour are reported.
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METHODS
The experimental method has been described previously (Breen et al. 2004). Briefly, trees were
grown for 15 months in model soil profiles, which were built in above ground-containers. The species
were Eucalyptus polyanthemos, Lophostemon confertus, Platanus orientalis and an unplanted control.
Three soil treatments with different drainage rates (saturated hydraulic conductivities of 4, 95 and 170
mm/hr) were used and are referred to as, low, medium and high saturated hydraulic conductivity
(SHC). Profiles were charged with tapwater (control) or a model stormwater solution weekly. The
model stormwater solution, adapted from Davis et al. (2001), contained nitrate, organic nitrogen,
phosphorus, copper and dissolved solids as sodium and magnesium chloride. No sediment was
included. The total nitrogen load applied during each irrigation event was 25.2 mg, 8.4 mg N as nitrate
and 16.8 mg N as glycine. In total the experiment contained 30 treatments with 8 replicates of each
making a total of 240 experimental units.
Tree height was recorded monthly from September 2003 until January 2005. Relative height growth
rate for each monthly interval (cm cm-1 week-1) is presented here. Foliage collected in January 2005
was oven dried (70°C), finely ground and then analysed for nitrogen content by the Dumas
combustion method (Carlo Erbra, NA1500 Series II). For root analysis, a 400 mm long, 16 mm
diameter, core sample was taken vertically from each profile in January 2005. The core samples were
divided into four 100 mm long sections which were then halved lengthwise, to allow simultaneous
analysis of both tree root growth and soil nutrient status. P. orientalis root length was measured with
WinRHIZO (Regent Instrument Inc.) software using a flat bed scanner (Epson Expression 1680). Root
lengths are reported as root length densities.
Leachate from the soil columns was collected for two hours after irrigation commencement. In
December 2004 collection times were extended for another 3 hours from a sub sample of profiles to
quantify the percent completeness of the standard collection. Leachate samples for nutrient analysis
were stored at 4°C until analysed. Oxidised nitrogen (NOx) was analysed by an automated cadmium
reduction method (Clesceri et al. 1998) with an Alpkem (Perstorp Analytical) segmented flow
autoanalyser. Ammonium (NH3) was analysed with an automated phenate method (Clesceri et al.
1998) with a flow injection autoanalyser. Total nitrogen was determined as nitrate, following alkaline
persulphate digestion (Clesceri et al. 1998). Organic nitrogen was calculated as the difference
between total and mineral (NOx + NH3) nitrogen.

RESULTS AND DISCUSSION
Tree growth parameters
Tree height
Figure 1 shows the relative height growth rate of E. polyanthemos, L. confertus and P. orientalis
growing in the medium SHC soil from October 2003 to January 2005. The relative height growth rates
were similar for all treatments. There appears to be a response to stormwater treatment during
periods of accelerated growth. The species all exhibited seasonal changes in growth patterns with
maximum growth rates occurring in late Spring and Summer. L. confertus also continued to grow
through the Autumn months (Figure 1). Absolute height growth rates were significantly greater in the
stormwater treatments compared with tapwater (Figure 2). In general there were no differences
between height growth in the three soils used.
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Figure 1 Relative height growth rate of E. polyanthemos, L. confertus and P. orientalis growing
in the medium SHC soil (cm cm-1 week-1) in response to water quality treatment
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Figure 2 Absolute height growth rate (cm week ) of E. polyanthemos, L. confertus and P.
orientalis growing in the medium SHC soil, from September 2003 to January 2005, in response
to water quality treatment, within each species, means with the same letter are not significantly
(p<0.05) different
Foliage nitrogen
The significant interaction between species and water quality application for foliage nitrogen content is
shown in Table 1. E. polyanthemos and P. orientalis receiving stormwater had significantly higher
concentrations of foliage nitrogen than those receiving tapwater (Table 1). Stormwater application had
no effect on foliage nitrogen concentration in L. confertus. There was no affect of soil on foliage
nitrogen content.
Comparisons with published foliage data of the same or similar species suggests that the trees in this
experiment were most likely nitrogen deficient (Table 1). Boardman et al. (1997) suggest 11–14 mg g-1
as an adequate concentration of foliage nitrogen for L. confertus. Dell (1996) reports Eucalyptus
maculata foliage in the range of 10-12 mg g-1 nitrogen as deficient, while 17-26 mg g-1 indicates
adequate nitrogen concentrations. Although not investigating critical levels for tree growth, Wood et
al. (1977) reported foliage nitrogen concentrations of 17 mg g-1 in Platanus occidentalis trees growing
on an unfertilised terrace site. Foliage nitrogen content was significantly higher in P. occidentalis
following the addition of nitrogen fertiliser only (22.7 mg g-1) or nitrogen and phosphorus (21.8 mg g-1)
fertiliser (Wood et al. 1977). Similarly, the nitrogen content of healthy looking Platanus x acerifolia
‘Bloodgood’ and Platanus occidentalis leaves were in the range of 16.2-27.3 mg g-1 (Mills & Jones Jr.
1996).
The 7th National Street Tree Symposium 2006

46

Table 1 Foliage nitrogen content (mg g-1) for the interaction between species and water quality
Species

Water quality
y
LSD = 0.9
Tapwater
Stormwater
E. polyanthemos
6.0 ab
8.3 c
L. confertus
5.4 a
6.3 ab
P. orientalis
9.9 d
11.7 e
y
means followed by the same letter are not significantly (p<0.05) different

Root growth
Root length density of only P. orientalis is presented here. Root
length measurements of E. polyanthemos and L. confertus, were not
possible due to the presence of an apparent fungal association on
the root samples (see Figure 3). The scanning equipment used to
quantify root length was unable to distinguish between the roots and
fungal mass. Dry weight will be used to estimate root growth for
future reporting.

Figure 3 Fungal presence on
E. polyanthemos root sample

Analysis of P. orientalis root length density showed that the
application of nutrients in the stormwater resulted in greater root growth. Interactions between
depth/water quality and depth/soil were significant resulting in the pattern of root distribution down the
profile varying between the water quality treatments. Root density peaked in the 100-200 mm zone for
the control trees and then reduced significantly, to values similar to the surface, in the lower two zones
(Table 2). In contrast, when stormwater was applied root density at the lowest two zones (200-300
and 300-400 mm) was similar to the 100-200 mm zone.
Table 2 P. orientalis root length density (cm cm-3): water quality and depth interaction
Water quality

Tapwater
Stormwater
y

Sample depth from
y
LSD=1.99
0-100
7.5 a
10.0 bc

surface (mm)
100-200
10.5 c
17.4 de

200-300
7.2 a
15.9 d

300-400
8.2 ab
18.6 e

means followed by the same letter are not significantly (p<0.05) different

Table 3 P. orientalis root length density (cm cm-3): soil and depth interaction
Soil

Low SHC
Medium SHC
High SHC
y

Sample depth from surface (mm)
y
LSD=2.43
0-100
100-200
10.5 bcd
15.2 g
7.1 a
13.7 fg
8.6 ab
12.9 efg

200-300
13.6 efg
11.3 cde
9.7 bc

300-400
13.1 efg
14.6 fg
12.5 def

means followed by the same letter are not significantly (p<0.05) different

In all three soils, root length density was lowest in the surface zone (0-100mm), significantly so except
for one instance (High 200-300 mm). In the low SHC soil, root density was similar in the three lower
zones (Table 3). The pattern differed in the medium and high SHC soils where root length density
was significantly lower in the third zone, compared to the second and forth.
These tree height and root density results demonstrate that under the relatively high frequency of
recharge events used in this experiment the trees were able to establish and grow successfully and
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there was an apparent response to the nutrients carried in the stormwater. P. orientalis, root growth
was affected by the treatments in as much as roots were distributed through the profile in patterns that
conform to expected behaviour. Especially encouraging was the uniform penetration of roots in the
low SHC soil where it had been anticipated that low aeration would result in limited growth. Platanus
has a reputation for tolerating poor soil aeration (Smith et al. 2001) and so this observation is perhaps
not unexpected. The different distributions of roots in the medium and high SHC soils may be due to
leaching of nutrients to lower parts of the profile in these more freely drained soils. Soil nutrient
analysis will be used to validate this assumption. These data prove the concept in terms of plant
success.
Nitrogen behaviour
NOx loads are presented for unplanted and planted (3 species averaged) for January, June and
December 2004. Analysis of leachate volumes for these months is also provided to allow some
assessment of the relationship between NOx load and concentration. Ammonium, NOx and Organic N
loads leached from the planted profiles in December 2004 are also presented.
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Tapwater
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NOX Load (mg) in leachate

NOx Load: January, June and December 2004
The NOx leached from unplanted profiles was substantially greater than from planted systems in all
three months (Figure 4). In the unplanted profiles all stormwater systems leached more NOx than
tapwater systems. With the exception of the low SHC systems, this pattern was similar for the planted
systems but much less pronounced. There was no difference between the loads leached from the low
SHC for tapwater and stormwater. This suggests that low SHC can significantly influence nutrient
retention. Some seasonal patterns seem evident, but are not considered to be significant in a
practical
sense.

High SHC

Unplanted

Vegetation, soil and water quality treatment

Figure 4 NOx load (mg) in the leachate from planted (E. polyanthemos, L. confertus and P.
orientalis averaged) compared with the unplanted systems in January, June and December
2004

Leachate volumes: January, June and December 2004.
In January, June and December 2004 leachate volumes from all systems were significantly affected
by soil treatments (Table 4). In January and June the leachate volumes were statistically different with
low SHC<medium SHC<high SHC (Table 3). In December, the leachate volumes were again
significantly lower in the low SHC soil, but similar in the medium and high SHC soils.

The 7th National Street Tree Symposium 2006

48
Table 4 Leachate volumes (mL) in January, June and December 2004 in response to soil
treatment
Soil

Low SHC
Medium SHC
High SHC
y

Month of leachate collection
y
January
2004
(LSD = 137.6 )
1367 a
1805 b
1981 c

y

June
(LSD = 172.8 )
1950 a
2830 b
3060 c

2004

y

December
(LSD = 203.9 )
979 a
1463 b
1565 b

2004

means followed by the same letter down the column are not significantly (p<0.05) different.

Table 5 Leachate volumes (mL) from all systems in January, June and December 2004:
vegetation treatment and water quality interaction
Vegetation
treatment

Water quality

E. polyanthemos

Tapwater
Stormwater
Tapwater
Stormwater
Tapwater
Stormwater
Tapwater
Stormwater

L. confertus
P. orientalis
Unplanted

Month of leachate collection
y
January 2004 June 2004
(LSD = 251.2)
1378 ab
2559
1291 ab
2515
1806 c
2513
1179 a
2340
1478 b
2897
1316 ab
2758
2675 d
2586
2795 d
2711

y

December
(LSD = 263.2)
1120 b
469 a
1714 c
722 a
991 b
516 a
2602 d
2655 d

2004

y

means followed by the same letter down the column are not significantly (p<0.05) different. Main effect (species) rather than
interaction is significant in June.

In June 2004, the leachate volumes for the planted profiles were similar to the unplanted (Table 5). In
this winter month, the leachate volumes were greatest from the P. orientalis profiles, and the
difference between the P. orientalis profiles and the other two planted profiles was significant. In
December 2004, the volume of leachate from the planted systems was significantly lower in
stormwater treatments compared to tapwater. In contrast, the leachate volumes from the unplanted
tapwater and stormwater treatments were similar. In January 2004, there was no difference between
the water quality treatments for P. orientalis, E. polyanthemos and the unplanted, but as was the case
for December the tapwater volumes were higher for L. confertus.
Leachate volumes were affected by the development of the trees (January > December 2004 and
December tapwater > December stormwater), by season (June > December and January) and to
some extent by species. In winter when P. orientalis had no leaves and therefore transpirational
drying was reduced, the leachate volumes were significantly higher from this species.
Nitrogen in December 2004 leachate
Ammonium, NOx and Organic N loads were markedly lower in planted compared to unplanted
systems. For both NOx and Organic N the loads from planted profiles receiving stormwater were not
statistically greater than the unplanted tapwater controls when comparing the same soil treatment. As
evidenced by increased tree height and root growth, the trees and potentially the soil microbes were
clearly utilizing some of the nitrogen within the systems. The following sections detail the behaviour of
NH3, NOx and Organic N in planted profiles only.
Ammonium
Analysis of the ammonium leachate load for L. confertus, E. polyanthemos and P. orientalis showed
that the Species/Soil (Table 6) and Soil/Water Quality (Table 7) interactions were significant. In terms
of species differences, in the low SHC soil significantly higher ammonium loads were leached from the
L. confertus planted profiles as compared to the E. polyanthemos and P. orientalis. Although
statistically significant, the differences are small in practical terms. In the medium and high SHC soils
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no statistically significant differences in ammonium leaching were found between the three species.
The ammonium loads leached from the low, medium and high SHC soil profiles with tapwater were not
statistically different. However, when stormwater charges were used the differences in ammonium
leachate load between the three soils were significant with low < medium <high SHC (Table 7).
Table 6 Species and soil interaction for NH3-N load (mg) in December 2004 leachate, planted
profiles
y

Species

Soil
Low SHCz
0.005 a
0.030 b
0.006 a

E. polyanthemos
L. confertus
P. orientalis
y
Z

Medium SHC
0.036 bc
0.045 bc
0.036 bc

High SHC
0.065 bc
0.054 bc
0.076 c

means followed by the same letter are not significantly (p<0.05) different. Means are log back transformed.
zero leachate volumes were measured for some of the E. polyanthemos and P. orientalis systems.

Table 7 Water quality and soil interaction for NH3-N load (mg) in December 2004 leachate,
planted profiles
y

Water quality

Soil
Low SHC
0.014 ab
0.007 a

Tapwater
Stormwater
y

Medium SHC
0.024 b
0.061 c

High SHC
0.019 b
0.216 d

means followed by the same letter are not significantly (p<0.05) different. Means are log back transformed.

leachate from planted profiles

NOX Load (mg) in December 2004

Oxidised Nitrogen (NOx)
There was a significant species effect on NOx leaching (Table 8) and as with ammonium, the
interaction between Soil and Water quality was also significant (Figure 5). In the medium and high
SHC soils the NOx load from the stormwater treatments was significantly greater than from the
tapwater (Figure 5). This was due to higher NOx concentrations in the stormwater charged leachate.
In the low SHC soil, NOx load from the tapwater charged soil was higher than from stormwater,
however the difference is not large in practical terms.
2.0
d
1.5
d
Tapw ater

1.0

Stormw ater
0.5
0.0

a

b

Low SHC

c

Medium SHC

c

High SHC

Soil and w ater quality interaction

Figure 5 Soil and water quality interaction for the NOx load (mg) in December 2004 leachate
from the planted profiles, means with the same letter are not significant different (p<0.05), means
are back log transformed
In terms of the species treatment effect, the NOx load leached from the L. confertus profiles was
statistically greater than from the P. orientalis and E. polyanthemos profiles (Table 8). In comparison
to the simulated stormwater input load (8.4 mg), these species differences in NOx load are small.
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Table 8 NOx load (mg) leached from E. polyanthemos, L. confertus and P. orientalis systems in
December 2004
y

Species
E. polyanthemos
L. confertus
P. orientalis
y

NOx load (mg)
0.27 a
0.42 b
0.29 a

means followed by the same letter are not significantly (p<0.05) different. Means are log back transformed.

Organic Nitrogen
Organic nitrogen in leachate was determined by the calculation (TN - (NOx + NH3)). There was a
significant species effect on organic N leaching load and the interaction between Soil and Water
quality was also significant. As with NOx load, the Organic N load was higher in the L. confertus
leachate than in the leachate from the P. orientalis and E. polyanthemos profiles (Table 9).
Table 9 Organic N load (mg) leached from planted systems in December 2004
y

Organic Nitrogen load (mg)
0.94 a
1.46 b
1.03 a

Species
E. polyanthemos
L. confertus
P. orientalis
y

means followed by the same letter are not significantly (p<0.05) different. Means are log back transformed.

Organic N Load (mg) in December 2004
leachate in planted profiles

There was a significant interaction between the Soil and Water quality treatments in terms of Organic
N load (Figure 6). There was no difference between tapwater and stormwater treatments for the
medium and high SHC soil. In the low SHC soil, the Organic N load leached from the stormwater
treatments was significantly less than from the tapwater.
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Figure 6 Soil and water quality interaction for Organic N Load in December 2004 leachate from
planted profiles, means with the same letter are not significant different (p<0.05), means are back log
transformed
In the planted profiles, the two forms of mineral nitrogen measured in leachate tended to behave in a
similar manner. Higher NH3 and NOx loads were lost from the stormwater medium and high SHC soils
compared to the tapwater controls. In the low SHC soils loads were less in the stormwater than the
tapwater treatments, significantly so in the case of NOx. Organic nitrogen behaved in a similar manner
to NOx in the low SHC soil. In contrast to the inorganic nitrogen forms, the organic N leachate loads
from tapwater and stormwater treatments in the medium and high SHC soils were similar. This
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indicates that the organic N applied in the stormwater was not being leached through the system.
Mineralisation of the glycine added may be occurring between irrigation events, leading to higher
discharges of ammonium in the stormwater treatments. The difference in ammonium leachate
(low<medium<high SHC) presumably reflects less cation exchange (White 1997) or reduced reaction
times in the sandier, faster draining soils.
Good reductions in nitrogen load were achieved in the planted profiles. Compared to the total nitrogen
input (25.2 mg), the load leached after 5 hours from the L. confertus profiles was 95% less for the low
SHC (1.4 mg), 85% for the medium SHC (4.1 mg) and 82% for the high SHC soils (4.6 mg). In the
unplanted profiles the low SHC soil achieved a 36% (16.2 mg) reduction in the output load compared
to the input. The unplanted medium (25.2 mg) and high SHC (27.0 mg) soils did not reduce nitrogen
leaching. Trees are therefore a necessity in these proposed systems to reduce nitrogen loads,
particularly if sandy, fast draining soils are used.

CONCLUSION
The trees were able to establish successfully and growth was enhanced by stormwater applications.
Relative tree height growth rates were in practical terms similar for all treatments. Absolute height
growth rates were greater for stormwater than tapwater treatments. P. orientalis and E. polyanthemos
receiving stormwater had significantly greater nitrogen contents in their foliage than trees receiving
tapwater. This water quality response was not seen in L. confertus. Foliage analysis suggests that
nitrogen was limiting tree growth in the system. P. orientalis root length density was greater in
response to stormwater and the differences were most pronounced in the lower half of the profiles.
The leachate volumes in December 2004 were significantly less from trees receiving stormwater than
tapwater, presumably due to these differences in tree growth. The presence of a tree resulted in
significantly less nitrogen being leached from the systems. NOx and Organic N loads from the L.
confertus systems were statistically higher than the other two species, although all these loads from
planted systems were low compared to the nitrogen input. The species differences in loads were due
to reduced leachate volumes in the Summer month rather than nitrogen concentrations and therefore
suggest differences in transpiration rates rather than uptake efficiencies. The low SHC soil was more
effective in reducing nitrogen losses, particularly the inorganic forms. However, the two faster draining
soils would enable infiltration of larger volumes of stormwater in practice. Compared to the total
nitrogen input (25.2 mg) the leachate loads in December 2004 following a 5 hour collection period
were 82-95% reduced for the L. confertus profiles. However, the loads leached from the unplanted
profiles ranged from a 36% reduction to a 7% increase in nitrogen output. The results suggest that
street trees and their root zone soils can be successfully used as bioretention systems for nitrogen
removal.
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GREEN STREETS: CREATIVE STORMWATER DESIGN
GEORGIE WETTENHALL
Ecological Engineering (www.ecoeng.com.au, mail@ecoeng.com.au)
Removing pollutants from urban stormwater runoff is a key component of the Water Sensitive Urban
Design (WSUD) philosophy. Treating urban runoff can add value to the urban landscape as well as
protecting downstream receiving-waters, providing a source of water suitable for some reuse
applications. Creative selection of the type, shape and location of stormwater treatment elements
enables runoff from urban areas to be treated in the streetscape rather than using a more traditional
“end of pipe” treatment approach. Small vegetated stormwater treatment elements such as
raingardens and street trees can add interest to streetscapes , use a wide range of vegetation and
provide attractive self irrigating landscape features.
Stormwater treatment elements can be
integrated with streetscape features such as traffic calming devices, parking bays and seating.
This paper presents examples of water sensitive elements in streetscapes and highlights some of the
design considerations and how the treatment systems were tailored to the particular constraints and
opportunities of their sites.

Linear raingarden
Swale in road median
Urban development in a catchment leads to significant changes to the natural water cycle of the
catchment. It is well documented that urbanization leads to increased magnitude and volume runoff
and that urban stormwater carries many pollutants generated from urban activities (e.g. cars). Urban
pollutant loads, together with hydrologic impacts have resulted in progressive deterioration of the
environmental values of aquatic ecosystems in urban areas. Directing urban runoff to vegetated
treatment systems such as raingardens or wetlands prior to discharging into waterways provides some
retardation of flows and significant reduction of pollutant loads.
When the concept of treating urban runoff was first adopted in Australia, treatment systems were
generally located at the downstream end of a catchment (e.g. regional treatment wetlands). These
regional systems can form attractive features in open space areas however they rely on a suitable
area of open space being available at the downstream end of a catchment. More recently,
opportunities for treating stormwater runoff in the streetscape have been realized. Streetscape
stormwater treatment can be used to create attractive green streets and help street users make the
connection between stormwater runoff and environmental impacts.
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Raingardens are particularly suitable for streetscape stormwater treatment as they can achieve high
pollutant load reductions in a smaller footprint than other treatment elements. The key components of
raingardens are shown in the diagram below.

There is currently no requirement or objectives for stormwater treatment in South Australia. In Victoria
and NSW, the following best practice objectives have been set for treating runoff from urban areas:
-

80% reduction in suspended solids loads compared to a typical urban catchment

-

45% reduction in total phosphorous loads compared to a typical urban catchment

-

45% reduction in total nitrogen loads compared to a typical urban catchment.

Meeting these target pollutant reductions will also ensure removal of a broader range of urban
stormwater pollutants (e.g. hydrocarbons and organic matter). The pollutant loads generated from
catchments in Adelaide are roughly proportional to the impervious catchment area. The chart below
shows the pollutant load reductions using raingardens predicted by the Model for Urban Stormwater
Improvement Conceptualisation (MUSIC) for Adelaide.
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Raingarden performance in Adelaide
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There is considerable flexibility available in designing a streetscape stormwater treatment
strategy. A strategy is generally developed by a WSUD specialist in close consultation with urban
designers and landscape architects. Appropriately sized vegetated swales, raingardens and
wetlands can be integrated into the streetscape. A wide range of vegetation can be used in these
systems from grasses and sedges to trees and shrubs. Systems can take many forms for
example having hard formal edging and modern shapes to more natural looking systems.
Treatment elements can be incorporated with other streetscape elements, thus reducing the land
take of stormwater treatment. Street trees have been used as the vegetation in raingardens, for
example in Darlinghurst Rd (Kings Cross) and Bourke St extension (Melbourne).
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Darlinghurst Rd

Bourke St extension

Raingardens can be integrated into traffic calming devices, for example in Mernda Villages and Parker
St in Victoria.

Mernda Villages

Parker Street

In Batman Avenue in Victoria, creative design has enabled street trees edging to used as seating.
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Batman Ave street trees integrated with seating

There are many examples through out Australia and overseas of creative integration of stormwater
treatment into the streetscape both for greenfield sites and retrofits. These systems have a functional
role in removing pollutants and also create self irrigating green elements in the streetscape or car
parks that can improve the appearance of a street and the experience of street users. Stormwater
treatment technologies have been proven and a stormwater treatment strategy should be standard for
all new urban development.
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TREES, URBAN ECOLOGY AND COMMUNITY HEALTH
DR JANE TARRAN
This paper looks at the links between trees, urban ecology and the health of urban dwellers. It has
two main objectives. Firstly, it seeks to position urban trees and urban forestry within the field of urban
ecology, by exploring changes in both our focus on urban trees and our perceptions of their benefits to
us, as well as developments that have lead to the rise of urban ecology. Secondly, the paper provides
an overview of the positive roles that urban trees (and urban nature more generally) can play in
community health, with a focus on the social, psychological and spiritual benefits associated with
urban "green".
1.

URBAN TREES - CHANGING FOCUS AND PERCEPTIONS OF THEIR BENEFITS

Over time, it appears that there has been a change in our focus on urban trees from individual trees
(or avenues) to the urban forest. The focus on individual trees is associated with issues such as tree
species selection, planting, establishment and maintenance through to maturity. Whilst not
abandoning the recognition of the importance of individual trees, we have come to focus more on our
populations of urban trees, or the urban forest.
The urban forest can be described as all the trees and shrubs in and around urban areas (Miller,
1997) and includes street trees, park and garden trees and shrubs, as well as bushland. The urban
forest occurs on both public and private land and includes woody plants that have been planted
intentionally as well as trees remaining from previously forested areas, either singly or in small groups,
or within a more extensive bushland remnant. The urban forest is managed for the physiological,
sociological, economic and aesthetic benefits it provides (Helms, 1998).
At its most basic level, the urban forest is measured by the canopy cover percentage of the total area.
With a focus on trees more than on shrubs (Konijnendijk & Randrup, 2002), another measure of the
urban forest is the number of trees. More detailed descriptions of the urban forest include information
on tree species distribution and composition, community diversity and abundance, distribution of tree
sizes and ages, tree health and other parameters.
Urban forestry emerged in the USA in the 1960s from traditional forestry, as foresters sought to
engage with urban residents, at a time when traditional forestry was receiving more attention from
urban dwellers, including those from the growing environmental movement (Miller, 1997). The political
power base had shifted to cities and foresters hoped to use this engagement to contribute to solving
urban environmental problems, as well as educating urban residents about sustainable forestry
practices. The USDA Forest Service set up a network of research ecologists across the USA in the
1980s and the 1990 Farm Bill provided funds for tree planting, education and research. A significant
achievement was the Chicago Urban Forest Climate Project (McPherson et al., 1994) which
demonstrated the range and extent of environmental benefits associated with the urban forest and
provided a model for research in other cities.
The conceptual shift from a focus on individual trees to the urban forest as a whole appears to occur
when trees start to die or need replacement. The disastrous losses of urban elm trees in the Northern
Hemisphere as a result of Dutch elm disease undoubtedly hastened the adoption of urban forestry in
the USA.
For a range of reasons, people have sought to maintain or introduce vegetation into their cities (Miller,
1997). Whether for food, or ornament, or to improve recreational spaces, we have planted trees in the
belief that they make better places in which to live and work.
Our responses to nature and trees probably occur at both subconscious and conscious levels. E.O.
Wilson uses the term "biophilia" to describe our subconscious connection to the rest of life and
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suggests that it has its basis in human evolution (Miller, 1997). Biophilia refers to both positive and
negative responses to elements of the natural world that had survival value to our evolutionary
predecessors e.g. our preference for savanna-like parkland (a positive) and our fear of spiders and
snakes (a negative).
Benefits of urban forests are found in four main categories *
aesthetic and visual benefits
*
environmental and ecological benefits
*
social, psychological and spiritual benefits
*
economic benefits to business
The aesthetic and visual benefits are the ones familiar to most urban dwellers and were probably the
reasons behind early tree planting in cities. The perception of urban trees, however, as merely
"ornamental" suggests that they might be non-essential to cities and this has unfortunate implications
for their planning and management.
Over the last 20 years, researchers have been exploring the other three categories of benefits. Whilst
there are technological alternatives to trees for achieving environmental benefits in cities, benefit:cost
analyses indicate the value of trees (McPherson & Simpson, 2002). As regards social and
psychological benefits, it may be that our attachment to nature is so deep that urban nature is
essential and not easily substituted.
Despite this recognition of the multiple benefits provided by urban trees, a major impediment to
effective funding of urban forests derives from the fact that the benefits provided by trees are almost
pure public goods (Bisco Werner et al., undated) - that is, trees provide benefits that may be enjoyed
by anyone and the cost to produce the benefits is the same no matter how many people receive them.
These qualities mean that the economic market will discount or ignore the value of trees. Once a tree
is planted, it is virtually impossible to charge people for its environmental, aesthetic or symbolic
benefits.
2.

URBAN ECOLOGY - WHAT IS IT?

Urban ecology involves ecological research carried out in cities and towns (Niemela, 1999; Pickett et
al., 1997), as ecological models developed in natural areas are applied to urban areas (Lord et al.,
2003).
The city itself is viewed as an ecosystem - a new type of ecosystem, the urban ecosystem, created by
humans specifically for dwelling (McIntyre et al., 2000). SInce urbanisation is both an ecological and
social phenomenon, integrating both natural and social sciences in the study of urban ecosystems is
crucial - urban ecology is an interdisciplinary field (McIntyre et al., 2000).
In considering ways in which cities need to adjust in the future, the functioning of the cities, both
ecologically and socially, rather than their appearance is believed to be of prime importance (Platt,
2004). This implies a stronger appreciation of the role of nature and its functions in urban areas, the
establishment of links between humans and nature in urban areas and the development of new
strategies to restore ecological services in urban areas.
Ecology is concerned with the relationships and interactions between organisms and their
environments (McIntyre et al., 2000; Walbridge, 1997). Patterns of interaction include energy flows
and food webs. The aim is to develop an holistic understanding of natural processes within a defined
system i.e. a "patch" of the planet or a natural community. Studies can be carried out at different
scales, such as a catchment around a river, a forest or a single pool of water.
Traditionally, ecology has been studied in "pristine" ecosystems, often in remote areas with minimal
human impacts. Some ecologists do study natural areas within urban and suburban landscapes (e.g.
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bushland, wetlands and rivers) but the focus has tended to be on the area itself, rather than the area
as part of the broader urban setting.
The term "urban" is a geographical term characterising the land use of an area (Niemela, 1999). It
refers to a fairly large, densely populated area with industrial, business and residential districts. In
Australia, an Urban Centre is defined as a population cluster of 1000 people or more (Australian
Bureau of Statistics, 2004), with a Major Urban Centre being a cluster of 100,000 people or more. In
1996, about 88% of people in NSW and in Victoria lived in Urban Centres, while 67-68% in both states
lived in Major Urban Centres (Australian Bureau of Statistics, 2004).
3.

WHY URBAN ECOLOGY HAS BEEN OVERLOOKED IN THE PAST

There is widespread recognition that urban and suburban landscapes have been understudied and
underutilised by ecologists throughout the world (McDonnell, 1997; Niemela, 1999).
Ecologists appear to be reluctant to study urban ecosystems, or to work in areas dominated by
humans. Historically, ecological training has involved addressing ecological questions in the most
"natural" context i.e. without humans. It is also possible that urban ecosystems have been regarded
as inferior to less disturbed ecosystems (Niemela, 1999).
It appears that, until about the 1980s, cities and nature were widely viewed as mutually exclusive
(Platt, 2004). Covering the natural site with an artificial environment emphasised human dominance in
the city and gave the illusion of independence from nature.
A survey of research papers in the foremost ecological journals between 1993 and 1997 revealed that
only 25 of 6157 papers (0.4%) dealt specifically with urban species or were carried out in an urban
setting (McIntyre et al., 2000). Similarly, a prominent book on Biodiversity from 1988 devoted only 7
out of 520 pages (0.01%) to urban biodiversity (Platt, 2004).
This separation between urban ecosystems and natural ecosystems, or between "humans" and
"environment" has been traced back to the earliest naturalists, such as Charles Darwin, who left their
urban environments to study the natural world in places like South America (Walbridge, 1997).
Possibly the view that nature exists only beyond the urban fringe or in exotic and distant places is
perpetuated today by some scientists, ecotourism and television nature documentaries (Platt, 2004).
4.

GROWING INTEREST IN URBAN ECOLOGY

The growing interest in urban ecology has occurred at a time when we have come to realise that
urban areas are essentially inescapable and hence need to be as habitable, safe and pleasant as
possible (Platt, 2004).
As well, the increasing urbanisation that has occurred throughout the world over time (McIntyre et al.,
2000) suggests that urban areas are becoming more significant. Levels of urbanisation in the world
were 9% in 1900, 40% in 1980, 50% in 2000 and are projected to be over 66% in 2025.
Some of the growing interest in urban ecology is a reflection of the changing perspectives of
ecologists themselves.
There is increasing recognition amongst ecologists that the "natural" state is more an ideal than
reality, given our better appreciation of the wide extent of human impacts on the globe. Global
connectivity means that actions at local scales (e.g. chemicals used in air-conditioners) can produce
effects that are felt worldwide (e.g. high UV radiation levels because of a decline in stratospheric
ozone) (Walbridge, 1997).
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Recently, there has been more ecological interest in "disturbance" and how it can determine
ecosystem structure. Disturbance includes fire, floods, hurricanes and human activities.
Furthermore, ecologists are now more aware of and concerned about the effects of humans on
ecosystems (Walbridge, 1997). Some of these effects (Vitousek et al., 1997) include the observations
that *
more than half the earth's fresh water is used by humans
*
nearly half of the land surface has been transformed by human action
*
more atmospheric nitrogen is fixed by human activities than by all natural terrestrial processes
combined
*
human activities are leading to significant losses of biodiversity
The recognition of environmental problems and the sustainability crisis in many urban areas has also
encouraged a focus on urban ecology. The urban sprawl associated with urbanisation in Australia and
the USA has created a range of environmental, social and economic problems (Platt, 2004).
Over the same period, the concept of "ecological services" provided by nature to human society was
developed by the biologists Paul Ehrlich and Gretchen Daily (Daily, 1997). These services are
provided in both rural and urban settings and have helped to reinforce the idea that cities and nature
are not mutually exclusive.
5.

URBAN ECOSYSTEMS IN THE SPOTLIGHT –
Long Term Ecological Research sites (LTERs)

The LTER Network (The US Long Term Ecological Research Network, 2004) was established in
1980 by the National Science Foundation to support research on long-term ecological phenomena
over broad spatial scales, mostly in the USA. The network consists of 26 sites and involves more than
1800 scientists and students. It aims to provide the scientific community, policy makers and society
with the knowledge and predictive understanding necessary to conserve, protect, and manage the
nation's ecosystems, their biodiversity, and the services they provide.
In late 1997, two new LTERs were established - one in Baltimore, Maryland and one in Phoenix,
Arizona (Walbridge, 1998). What was significant about these two LTERs was that they were both in
densely populated urban areas and, in fact, the first urban LTERs in the network. These LTERs
ushered in a new era of institutional recognition for urban ecology (Parris, 2004).
The Baltimore Ecosystem Study (BES) aims to understand metropolitan Baltimore as an ecological
system - how both the ecological and engineered systems work, and how the ecosystems change
over long time periods. The Central Arizona-Phoenix Urban LTER (CAP) aims to monitor humaninduced ecological transformations, resulting from rapid land-use transformations, in Phoenix, Arizona;
Arizona is the second fastest growing state in recent years, and the population of the Phoenix
metropolitan area has doubled twice in the past 35 years.
Other groups with interests in urban ecology can be found in a range of countries and sectors. There
are research institutes with university affiliations, including the following - the Institute of Urban
Ecology (IUE) within Douglas College, Canada; the Urban Ecology Institute (UEI) within Boston
College, USA; the Hixon Centre for Urban Ecology within Yale University, USA; and the Australian
Research Centre for Urban Ecology (ARCUE) in Melbourne involving the Botanic Gardens and
University of Melbourne.
There are also government agencies, such as the USDA Forest Service's Urban Forest Research Unit
(with groups in Syracuse, Chicago, San Francisco and Davis) and the National Park Service Centre
for Urban Ecology (CUE) based in Washington, DC.
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The range of non-profit organisations includes Urban Ecology in San Francisco, USA (dating from
1975), the Trust for Urban Ecology (TRUE) in London, UK (1976) and Urban Ecology Australia in
Adelaide, Australia (1991).
6.

URBAN ECOSYSTEMS - KEY FEATURES

In urban ecosystems, Homo sapiens is the keystone species controlling ecosystem structure and
function (Walbridge, 1997). The biotic community includes humans, as well as both locally native and
introduced species of both flora and fauna. The physical environment includes natural features (e.g.
rivers, mountains) as well as built structures or infrastructure (e.g. buildings, roads). The natural
component is often hidden by the strong human domination of the landscape.
The main difference between urban and "natural" ecosystems is the degree of human influence, as it
affects both the biotic and physical environment e.g. the presence of exotic flora and fauna and
pollution in air, water and soil (McIntyre et al., 2000). Introduced species can add to the diversity of
urban species richness, but may depress populations of native species (Niemela, 1999); nevertheless,
it has often been observed that species richness is higher in intermediately disturbed sites than in
heavily disturbed sites (city centres) or undisturbed sites (natural forests).
The physical and social characteristics of urban ecosystems are dynamic and heterogeneous
(McIntyre et al., 2000). Urban ecosystems have small habitat "patches" and these are often isolated
from each other by a matrix of built environment (Niemela, 1999).
7.

URBAN ECOLOGY STUDIES

Five types of ecological studies involving urban environments have been recognised (McIntyre et al.,
2000) (1)

comparison of different land-use types within an urban setting - studies are needed to
calculate structural variables like % vegetative cover, % canopy cover, average building height
or housing density

(2)

comparison of an urban area with a nearby "natural" area - this asumes that "urban" areas are
characterised by the presence of humans and "natural" areas by their absence (i.e. at
opposite ends of the spectrum); such studies could include species comparisons between an
urban bushland remnant and "natural" bushland in a nearby National Park

(3)

gradient analysis - ecological effects of urbanisation are assessed along a gradient, usually
simply the distance from a city's geographic centre; biotic, physical and social variables (e.g.
human population density, housing density, traffic volume, air quality and species richness)
are then correlated with position along this gradient

(4)

urban succession - studies of urban development dynamics are undertaken by monitoring a
single area over time

(5)

ecological "footprint" analysis - calculations are made of the land / ecosystem area needed to
supply the material and energy flows to sustain humans and industry in the urban area

8.

URBAN ECOLOGY - WHERE DOES THE URBAN FOREST FIT IN?

The urban forest is the most conspicuous element of "nature" in urban ecosystems and has a vital role
to play in urban ecology. Urban trees have come to symbolise green, healthy cities and are
The 7th National Street Tree Symposium 2006

63
recognised as a key contributor to high quality urban environments. They also support other elements
of nature, such as urban fauna.
The urban forest is often regarded as a city's natural capital, or the principal of an investment that
keeps providing interest over time as benefits to humans.
Urban and community forests are also windows into the souls of our cities (McPherson, 1998). They
reflect the values, lifestyle preferences and aspirations of current and past residents.
By
understanding a city's vegetation resource, we can better understand to what degree and how private
and public institutions wish to invest in the future. Also, understanding an urban forest's structure is
prerequisite to quantifying its function and value.
Unfortunately, however, urban forests are often taken for granted, overlooked, or under threat, despite
the fact that they are quietly working full-time to make cities more livable (McPherson & Simpson,
2003).
Considering ecological principles in relation to urban environments can, however, lead to some
interesting debates; for example, cities located in arid environments might question whether the
planting of vegetation should be encouraged or discouraged and what types of vegetation might be
appropriate (Walbridge, 1997).
Integrative studies in urban ecology, with a focus on vegetation and trees (natural aspects), but with
links to urban dwellers (socio-cultural aspects), are beginning to appear. For example, one such study
found that, after accounting for variations in population density, there was a positive relationship
between the likelihood of a community to contain areas with trees and grass and its level of income
and education (Grove & Burch, 1997).
9.

CURRENT SOCIAL ATTITUDES TOWARDS NATURE

Current social attitudes held by an urban society towards nature are seen as a continuum of values,
involving both subconscious and conscious components (Miller, 1997). They are reflected in the
following five groups *
people with a love of and dependency on nature - people in this group must live in nature and
draw subsistence from it; this group includes remaining hunter-gatherer societies and
individuals who seek to live in wilderness areas
*
people who seek renewal in nature - many city dwellers reflect this attitude, by renewing
themselves spiritually through periodic contact with nature, whilst spending most of their lives
in urban areas at urban tasks
*
people who prefer tamed nature - this group includes people who are satisfied by occasional
contact with nature, but prefer the tamed nature of yards, high density camping grounds, or
motorised outdoor recreation
*
nature neutrals - people in this group are those who have no interest in nature and are quite
comfortable in areas devoid of nature; nature does not matter to them
*
nature haters - this group includes people who see nature as messy or threatening or in
conflict with their lifestyle and in need of control by humans
Another aspect of our relationship with nature, and a rather disturbing one, is a recently recognised
condition known as "plant blindness" (Moss Warner, 2004), with the symptoms of *
the inability to see or notice plants in one's environment
*
the inability to recognise the importance of plants in the biosphere and in human affairs
*
the inability to appreciate the aesthetic and biological features of plants
*
the anthropocentric ranking of plants as inferior to animals, so that plants are believed to be
not worthy of human consideration
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People with "plant blindness" are probably "nature neutrals". It is possible that this is a growing group
of people, as societies become more urbanised, housing types change and people have less and less
contact with nature in their daily lives.
10.

SOCIAL AND PSYCHOLOGICAL BENEFITS OF THE URBAN FOREST:
The restorative power of nature

Rachel and Stephen Kaplan have been studying the relationship between people and nature (in its
broadest sense) for over 25 years (Kaplan et al., 1998). In particular, they have studied the way the
natural environment can foster well-being and can enhance people's ability to function effectively.
Nature, in their research, includes a variety of outdoor settings, often nearby, that are encountered
everyday and that have substantial amounts of vegetation e.g. parks, open spaces, street trees and
backyard gardens. They can be small or large, visible through the window or more distant, and
carefully managed or neglected.
Their research and that of others has shown that people generally do indeed prefer natural
environments to other settings and that people experience benefits other than the mere fact of
enjoyment. In particular, they have found that nature has the power to be restorative and calming, to
allow people to recover from mental fatigue which results from our attempts to manage vast amounts
of information. Symptoms of mental fatigue include difficulty in focusing, risk-taking activity,
impatience and irritability. Nature allows people to become comfortable, civil and effective once again.
They note that it is not just the sensational or extraordinary landscapes that are important and deserve
respect and protection. They recognise the importance of ordinary, close-at-hand landscapes. Whilst
these landscapes may not be famous or spectacular, they are the places that nourish people on a
daily basis.
11.

CASE STUDIES INVOLVING THE RESTORATIVE POWER OF NATURE

Some specific examples of the restorative power of nature include the following.
One of the best known studies into the restorative power of nature was described by Roger Ulrich
(1984) who examined the restorative effect of natural views (trees) on surgical patients in a hospital.
He found that patients recovering after abdominal surgery had different recovery experiences,
depending on whether they were in a room with a window view of a natural setting or of a brick
building wall. Those who looked out on a small stand of deciduous trees *
had shorter post-operative hospital stays
*
received fewer negative evaluative comments in nurses' notes
*
took fewer potent analgesics
If window views of plants could shorten postoperative hospital stays by the 8.5% reported in Ulrich's
study, the annual health cost savings in the USA would total several hundred million dollars (Ulrich,
1986).
Moore (1981) found that the use of health services by prisoners was significantly lower if the prisoners
had views of nature (farmlamd) from their cells, rather than views of the prison interior.
Rachel Kaplan and Steven Kaplan carried out studies on nearby nature and the workplace (Kaplan et
al., 1988; Kaplan, 1993), in recognition of the fact that most daytime hours for many people are spent
at work. They found that nearby nature, even when only viewed from the window, had a substantial
beneficial effect in the work setting, affecting job satisfaction and well-being.
There are now many studies indicating that vegetation aids in the recovery from mental fatigue (see
Kuo & Sullivan, 2001a, p.347), providing enhanced cognitive functioning as measured by both selfThe 7th National Street Tree Symposium 2006
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report and performance on objective tests. Vegetation in these studies is represented by contact with
nature in a variety of forms - community parks, window views and interior plants, as well as more
natural areas.
Steven Kaplan (1995) proposed, in his Attention Restoration Theory, that contact with nature can
renew the resource underlying our capacity to direct attention by providing elements that are
effortlessly engaging or involve our involuntary attention. It is believed that this gives our directed
attention (or voluntary attention) a chance to rest and helps overcome the mental fatigue associated
with continued directed attention.
In residential settings, views of nature have been linked to (see Faber Taylor et al., 2002) *
residential satisfaction (Kaplan, 1985)
*
enhanced well-being (Kaplan, 2001)
*
more effective patterns of coping (Kuo, 2001)
*
greater day-to-day effectiveness (Tennessen & Cimprich, 1995)
In a study of the well-being of children in poor urban environments, Wells (2000) found that the nearby
natural environment plays a far more significant role than had previously been recognised. By
examining the cognitive functioning (i.e. attentional capacities) of 17 children initially in poor housing
and the same children after they moved to better housing with more natural resources, Wells found
that children whose homes improved the most in terms of greenness following relocation also tended
to have the highest levels of cognitive functioning following the move.
Urban forests and parks have been found to be areas that serve as refuges for privacy, away from
home and work environments (Hammitt, 2002). People visiting these areas for privacy stated that the
most important benefit they obtained was the opportunity for "reflective thought". The most important
reasons for visiting these urban forest and park areas were to be away from crowded places and daily
routines of work and home, as well as to go to a place of peace and quiet.
12.

SOCIAL AND PSYCHOLOGICAL BENEFITS OF THE URBAN FOREST –
The research of Frances Kuo, William Sullivan and others

At the University of Illinois Human-Environment Research Laboratory (HERL), Frances Kuo, William
Sullivan and others are studying how residents of inner city areas respond to trees and other
vegetation and how the physical and psychological health of individuals and communities can improve
when nearby nature and natural views are present (Human-Environment Research Laboratory, 2002).
Their research has built upon other work carried out by USDA Forest Service researchers, including
social scientists (Dwyer et al., 1991 & 1992), and Charles Lewis (Lewis, 1996).
As a result of extensive research, Kuo (2001) suggests that nature may be an essential component of
a fit human habitat, given the apparent effects of nature on blood pressure, heart rate, mood, day-today effectiveness, social behaviour cognitive functioning and work performance. She goes on to say
that "Regular contact with nature may be as important to our psychological and social health as the
regular consumption of fruit and vegetables is to our physical health."
Practical application of their research has resulted in recommendations that *
people should spend time in green, natural settings to relax and revive the ability to
concentrate on challenging tasks
*
trees should be planted and maintained near homes, schools, work sites and other places
where concentration and mental energy were needed most
*
indoors, time should be spent in places where there is a green view from the window and
desks at work and school should be arranged to provide a green view
*
green spaces should be created, especially in inner city neighbourhoods
The research supporting these recommendations is summarised in the following six themes.
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(1)

Canopy and Crime: Green Streets, not Mean Streets

In a study of a Chicago public housing development, involving 98 apartment buildings over two years,
it was found that apartment buildings surrounded by trees and greenery were dramatically safer than
buildings without green. Higher levels of greenery reduced total crimes by 52% (Kuo & Sullivan,
2001a). The greener the surroundings, the fewer were the crimes against people (down by 56%) and
property (down by 48%). It is believed that greenery helps by *
reducing aggression, since people feel more relaxed
*
bringing people together outdoors, which increases surveillance
*
indicating that a building is cared for by its residents, and that they watch over it and each
other
Tall trees and open, grassy areas with low shrubs and flowers that preserve visibility are
recommended as potential crime deterrents. It was recognised by the authors that criminals can use
dense vegetation like shrubs to conceal their activities and that such vegetation that blocks views can
sometimes evoke fear and fear of crimes (Talbot & Kaplan, 1984). However, not all greenery blocks
views.
(2)

Vegetation and Violence or Cooler in the Shade: Aggression and Violence are Reduced with
Nature Nearby

In a study of the relationship between the outdoor environment and family violence in an inner city
public housing project, involving 145 residents, it was found that families with trees and greenery in
their immediate outdoor surroundings had safer domestic environments than families in buildings
barren of nature (Kuo & Sullivan, 2001b). Levels of mental fatigue were also higher in buildings
devoid of nature, and aggression accompanied this mental fatigue.
It appears that exposure to trees and greenery reduces mental fatigue and associated feelings of
irritability, thereby helping people to concentrate and become both more able and willing to deal with
problems thoughtfully and less aggressively.
(3)

Kids and Concentration or Go Out and Play: Nature Adds up for ADD Kids

A study of 96 children in the 7-12 age group, formally diagnosed with ADD or ADHD, has found that
the symptoms of children with Attention Deficit Disorder (ADD) are relieved after contact with nature
and that the greener the setting, the greater is the relief (Faber Taylor et al., 2001). By comparison,
activities indoors such as watching TV, or outdoors in paved, non-green areas, leave ADD children
functioning worse. Children with ADD have chronic difficulty paying attention and focusing on tasks.
They are impulsive, prone to outbursts and sometimes aggressive. Often their behaviour results in
family conflict, peer rejection and academic failure. The information also applies to ADHD which is a
broader diagnostic term under which a child can be diagnosed as predominantly inattentive (attention
deficit), or inattentive and hyperactive/impulsive; only inattention was examined in this study, not
hyperactivity.
It is thought that children, like adults, become fatigued from concentration on schoolwork and
structured activities; to refresh and renew their voluntary attention, the use of involuntary attention
helps, such as by contact with nature.
It was recommended that, before beginning activities that demand attention, like school or homework,
children should go out and play in a green yard or park. Furthermore, it was suggested that recess in
schools should be taken in green schoolyards.
(4)

Girls and Greenery: Views of Green Help Girls Succeed
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A study of 169 inner city children in a Chicago public housing development (Faber Taylor et al., 2002)
found that the greener and more natural a girl's view from home, the better she scores on tests of selfdiscipline (including tests of concentration, impulse inhibition and delay of gratification). The greater a
girl's self-discipline, the better she is able to avoid dangerous, unhealthy or problem behaviours and
behave in ways that foster life success.
It was recommended that girls should be encouraged to study or play in rooms with a view of nature,
and also to play outdoors in green spaces and have recess in green schoolyards, which may be
especially helpful for renewing children's concentration. It was also suggested that the practice of
constructing treeless residential developments might have important unintended costs (Faber Taylor
et al., 2002).
(5)

Neighbours and Nature or Nice to See You: How Trees Build a Neighbourhood

In an observational study of 59 common outdoor spaces of a large public housing development in
Chicago, Illinois, it was found that the more trees and grass present, the more those spaces were
used by residents (Sullivan et al., 2004). This created more opportunities for informal social
interaction. Compared to residents living near barren spaces, residents closer to green spaces
enjoyed more social activities, had more visitors, knew more of their neighbours and had stronger
feelings of belonging.
It was suggested that the results from this study of a profoundly poor neighbourhood could be
generalised to other neighbourhoods that are not poor - that strong social ties are important for a
variety of reasons (e.g. building consensus on values and norms, monitoring neighbourhood activity
and intervening if problem behaviours occur and defending their neighbourhoods against crime). It
was also thought to be worth investigating in otherwise barren, new housing developments.
In another study using interviews with 145 (female) residents of 28 high-rise buildings of a large public
housing development in Chicago, Illinois, it was found that the presence of trees and grass supported
common space use and informal social contact among neighbours (Kuo et al., 1998).
(6)

Plants and Poverty or Green Relief: Trees Ease Poverty in Inner City Neighbourhoods

In a study of 145 urban public housing residents randomly assigned to buildings with and without
nearby nature, attentional functioning (via attentional testing) and effectiveness in managing major life
issues (via self-reporting in structured interviews) were compared (Kuo, 2001). When trees and
greenery were immediately outside their apartments, inner city residents coped better with the
demands of living in poverty, felt more hopeful about the future, and managed their most important
problems more effectively.
Kuo made the comment - "It is striking that the presence of a few trees and some grass outside a 16storey apartment building could have any measurable effect on its inhabitants' functioning. It is all the
more surprising that such a modest dose of nature could enhance an individual's capacity to manage
the most important issues in her life, with an effect comparable to that of major factors such as health
and age."
13.

OTHER URBAN GREEN

Although the focus of the TREENET Symposium is on urban trees and forests, it is important to
consider other places for plants in urban ecosystems. Such plants can be found growing not in the
natural ground or soil, but rather in creative adaptations with built infrastructure.
The importance of other urban green is that it may help overcome "plant blindness" in urban dwellers
and cause them to reflect on the role of plants, including trees, in urban ecosystems.
Opportunities for other urban green are likely to be explored in the future in the following ways The 7th National Street Tree Symposium 2006
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*
*
*
*

14.

roof gardens, which may or may not have human access - such gardens can offer multiple
environmental benefits
vertical gardens and wall gardens - these gardens offer the opportunity for green, when space
is limited
interior plantscapes - the use of a few or many indoor plants can improve indoor air quality by
removing volatile organic compounds (VOCs) (Wood et al., 2006); this, in turn, has
implications for improved human health and productivity
community gardens - these gardens can help establish links between people in a community
as well as re-establishing links between people and nature
hydroponics - food production using hydroponic systems is common at the fringes of urban
areas, and may well increase within urban areas in the future
CONCLUDING COMMENTS: MAXIMISING THE BENEFITS FROM URBAN FORESTS

The wide range of benefits associated with the urban forest makes it clear that urban trees belong in
cities, alongside people, buildings, roads and other infrastructure. Whilst aesthetic and visual benefits
are important, recent research has revealed a wealth of environmental, social, psychological and
economic benefits associated with the urban forest.
The environmental and social benefits of the urban forest are highly relevant to the emerging area of
research into urban ecology, which brings together the natural sciences (or biologically based ecology)
and the social sciences (or social aspects of humans). Sustainable cities of the future will have, at
their core, a healthy environment and a healthy community of urban dwellers. Urban ecology has
emerged at a critical time in the process of global urbanisation.
The urban forest has a special role to play in urban ecology, since trees are the most conspicuous
element of nature in cities. They are highly symbolic of green, healthy, liveable cities. Whilst they
evoke strong responses, both positive and negative, from many people, there may be an increasing
number of people who are "blind" to their existence and importance. Yet recent research has
indicated that urban trees and other urban green may be essential to our social, psychological and
spiritual well-being.
To maximise the benefits from urban trees, we need to market the importance of the urban forest
more widely to decision-makers and the public, and in more creative ways, so that urban trees are
seen as a normal part of the planning of city infrastructure and quality space is made available for
them. Furthermore, resources are needed for their establishment and maintenance, as for any other
infrastructure.
To guide the development of urban forestry and urban ecology in Australia, it is essential to undertake
much more local research into these areas than has been the case to date.
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IMPROVING THE URBAN FOREST BY DESIGN
KEVIN TAYLOR
Design is an important part of the growth of our urban forest, in fact as development pressures use up
more and more available soil, innovative design that is integral to the development process is
increasingly essential.
The TREENET bumper sticker says ‘A City without Trees isn’t fit for a Dog’. Well, it isn’t fit for humans
either, not to mention the myriad of fauna species both indigenous and introduced that inhabit our
urban landscape. As the largest plant type, trees evoke in us a sense of awe, and no matter what
their size and origin they remind us of the primeval forest.
Every culture has myths, legends and stories which tell of the spirit of trees and their significance.
And even in our fast changing world these stories are not far away, they are alive in indigenous
cultures, Taoist and other traditions of the East, and only just over the horizon of the collective
European memory.
A treed urban landscape also makes sense from many other perspectives that are also growing in
importance; these include reducing temperature in the city heat sink, reducing pollution, reducing
energy use, and increasing biodiversity.
Given the above, one would expect that in any logically conceived urban environment, trees would be
at the top of the list in terms of essential elements to support a healthy and sustainable human
existence. Well TREENET exists because trees are unfortunately well down the list and struggling to
hold their position despite the commendable efforts of initiatives such as the Million Tree Program and
others. It is my view, biased as I am as a landscape architect, that a sustainable increase in healthy
trees in the urban environment will only occur through the marrying of science and design.
Increasingly tree placement results from not only a complex matrix of species selection
considerations, but also a need to argue strongly for useable space to be set aside.
Many of the sites Taylor Cullity Lethlean has worked on in the last decade have been over old tips,
over heavily contaminated industrial sites, in quarries, in salty soils with high saline water tables, or in
urban streets where overhead and underground services and road and building footings have made
tree placement and healthy growth problematic. We have in fact worked on a few urban sites where
trees could simply be placed into existing site soil without consideration of soil remediation,
conditioning and drainage.
The ideal of a designed landscape is to bring all the considerations which influence the outcome to
bear in the decision-making process. These consideration may be biological, emotional, functional,
spatial, horticultural etc. Thus the design process is eminently suited to complex situations such as
the development of our urban environment. By weighing up all the factors which impact on the final
outcome, design provides the best possibility of a result which will meet the multiplicity of needs,
human and non-human, that we expect our cities to meet.
To highlight the role of design in tree placement in the urban landscape, the thought process behind
recent projects in Adelaide and Melbourne are described.
NORTH TERRACE
Taylor Cullity Lethlean has worked on the North Terrace Redevelopment since 1999 starting with a
broad Urban Design Framework leading to the completion of Stage One in 2005. The street tree
selection was subject to influences of many different types: functional, horticultural, visual, spatial,
arboricultural, political and eventually hysterical.
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Through a series of illustrations the many influences on the street tree selection are described as well
as the rationale for retention of large existing trees in the adjacent State Library and SA Museum
Forecourts. Issues addressed include the extent of existing tree removal, the relative importance of
establishing a uniform avenue, the influence of existing trees on spatial and functional design and a
brief discussion on the cultural conundrum regarding exotics versus natives in such a high profile
location.
KENSINGTON OVAL
In 1998 Taylor Cullity Lethlean was commissioned to lead a team to convert the old Olympic
Sportsfield site on Norwood Parade into a public park. Consisting of an oval surrounded by an
athletics track, spectator mounding, fencing and many large mature trees, the site represented a
considerable challenge in finding a balance between demolition and re-use.
The process of designing the park around the existing trees and earthworks is described as well as
the approach to new tree selection.
QUEEN ELIZABETH HOSPITAL
Stage One of the redevelopment of Queen Elizabeth Hospital represented an opportunity to provide
staff, patients and visitors with an integrated site where the landscape, and trees in particular, are part
of the healing environment.
The rationale behind the approach to the landscape design is described with particular reference to
the benefits of gardens and trees in therapeutic environments.
NEWPORT QUAYS DEVELOPMENT
As part of the redevelopment of Port Adelaide, the Newport Quays project is converting derelict
industrial land into medium density and apartment housing. Part of the process involves the full
remediation, replacement and compaction of all existing site soil. Taylor Cullity Lethlean has been
involved in finding solutions to the challenge of growing trees in these highly artificial soil conditions.
The constraints encountered and solutions devised for the site are illustrated.
THE AUSTRALIAN GARDEN
Since 1995 Taylor Cullity Lethlean has been working with the Royal Botanic Gardens Cranbourne to
develop the Australian Garden, a new botanic garden based exclusively on Australian flora.
Situated in a disused sand quarry over a perched aquifer, the site has presented many challenges,
both technical and aesthetic, in creating a striking display of Australian plants.
Stage One of the project is illustrated with particular reference to the exploration of landscape patterns
derived from the Australian landscape.
CONCLUSION
The purpose of this paper is to highlight the importance of design in the development of the urban
forest. It is not enough to plant trees at every opportunity. Without careful consideration of the many
influences on tree selection and placement we risk an outcome that is not sustainable.
Horticultural, functional, wider environmental, local ecological, cultural, social, spatial, economic and
aesthetic factors should be considered in order to achieve a mosaic of plantings which respond to the
needs of each particular community and place.
In an increasingly dense urban environment innovative design solutions are necessary to ensure that
trees remain a significant part of the fabric of the city and contribute to the daily experience of city
dwellers.
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A COMMUNITY IN CONFLICT – DISCUSSION PAPER
STEVE LEADBEATER

1. PURPOSE
The purpose of this paper is to explore the conflicting challenges faced by many utilities, Councils, and
Road Transport Authorities (RTA) when managing vegetation on road reserves, and the impact of
conflicting messages emerging from the industry.
This paper is not meant to distract from the work that continues to develop the Australian arboriculture
industry. Rather, generate discussion on potential strategies to position the industry to meet future
challenges, in a consistent and unified approach.
A solution could comprise the establishment of a single group responsible for the
 coordination of all activities across the industry,
 development of community education strategies, and
 standardisation and implementation of revised training programs, may raise the profile of
arboriculture as a trade with a strong, united voice.
2. BACKGROUND
Many organisations are responsible for managing trees on road reserve.
common goal ?

Do they have a

“Trees and Power-lines do not mix.” A phrase used by many electricity utilities seeking to engage the
community about powerline safety. However, trees affecting the public space present many utilities
similar challenges. They must balance community expectation, value for money, budgets, and safety
obligations. The following points summarise some of these interests:


Road Transport Authority (RTA) / Councils:
 employ road management groups. Tasked to provide effective and safe roads, they
must balance their budget, the demand for better roads, minimal environment impact
and increasing road safety. Some American RTA’s are trialing ‘frangible trees’, shrubs
and flowers along road reserves to help balance these conflicting needs. Is this the
next solution for Australia ? Will it mean the end of the humble eucalypt growing at the
side of the road ?
 employ environmental and landscaping groups. Tasked with improving the community
value of our roads and parks. Working with the community, they balance their budgets
with the removal of noxious weeds, mowing, removal of dangerous / inappropriate
trees, and re-vegetation to improve the safety and community value;
 employ street lighting groups. Tasked to improve the safety of roads and parks at
night. Working to balance budgets, compliance with Australian Standards and
community expectations. They seek to keep vegetation away from lights to minimize
shadows etc.



The utilities (gas, Telco's, water) install and maintain their assets. They balance their budgets
and customer service levels that are aligned with community and regulator expectations.



Electricity suppliers install and maintain overhead and underground power lines. They balance
legal obligations, community expectations, budgets, and RTA/Council expectations.
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Specialists have their opinions and beliefs on how each group should undertake their roles.



Whilst customers hold wide and varied opinions on each of these, it could be argued that on
balance, the community would like all of the above.

Are all the groups working towards the same goal ?
Does each group understand each other’s drivers ?
3. OPTIONS TO MANAGE ROADSIDE VEGETATION
The options include:
1. Corrective focus: react to individual events that arise from customer complaints, or
dangerous situations.
2. Preventative focus: establish an ongoing rotational program based on a preestablished routine; or
3. Develop a program that seeks to minimise the total cost using traditional maintenance
thinking (refer diagram 1); and/or
4. Plant the right trees (refer Picture 1) that meets all needs: Trees not shrubs
 Frangible
 2.5 m before the lowest branch
 Maximum height less than 4.5m
 Limited self seeding;
 Suitable foliage and flowers
 Non-intrusive root systems.

Expenditure 

Preventative / Corrective Cost Analysis

Investment 
Preventative

Corrective

Picture 1 – Planting the right tree
Diagram 1 –Traditional Preventative/Corrective investment
decision
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Movement along this continuum is affected by many factors including:
 Uneducated awareness;
 Community expectation;
 Budget;
 Education;
 Operator expertise;
 Specialist agreement; and
 Targeted development for the future
Has anyone found a sustainable solution? In consideration of the community’s investment in the
management of roadside vegetation, the opportunity to develop a unique and beneficial solution
remains elusive.
Are we working towards the same goals ?
Are arboriculture experts working to find a sustainable solution ?
4. STRUCTURING A SOLUTION – ONE VIEW
The financial commitment to managing the vegetation affecting overhead power lines (refer diagram 2)
has dramatically increased.
Factors contributing to this include:
 Changing community expectations;
 Education and knowledge;
 Resource availability;
 National skills shortage.
A multi-facetted management program has been developed to develop a comprehensive program
including:
 Public Education
 Council Partnerships
 Operator training programs
 Preventative & Corrective vegetation management programs
Vegetation Management Expenditure

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03 2003/04 2004/05 2005/06

Diagram 2 – Vegetation management expenditure
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The management program includes :
 Pruning of vegetation near powerlines, completed on a rotational program (preventative
maintenance).
 Pruning and removal of trees following a customer request. Completed as required (corrective
maintenance).
 Negotiating the removal of palms and bamboo responsible for supply interruptions (corrective
maintenance).
 Pruning and removing trees along easements and access tracks (preventative maintenance).
The community communication and education program includes:
 Greening Australia partnership
 Print advertisements in local and regional newspapers;
 Posters carrying key messages
 Power line friendly planting guidelines brochures
 Internet – information about the program, and power line friendly guidelines.
 Internet – resource material for primary school teachers
Do arboriculture experts agree on a list of power line friendly trees ?
5. MANAGING VEGETATION – WHAT IS THE RIGHT STRATEGY ?
Managing vegetation near powerlines is a growing industry. With an annual investment of more
than $150m, commitment to developing sustainable long term solutions is limited. When combined
with Council / RTA investment, the industry deserves a significant level of educational investment.
However, do utilities cut trees correctly ?
Is V gully cut right ?
Do the technical experts agree ?
Who are the technical experts ?
Do the training courses reflect the ‘right way’ ?

Picture 2 – The deep V gully cut .The electricity utilities signature ?
The electricity industry is becoming increasingly de-regulated. Decision makers generally have an
engineering or management background. Business strategies and policies are founded upon
experience, education, and technical expert advice. Diagram 3 illustrates the framework that helps
define strategies/ policies and ultimately their delivery.
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Delivery
Competent
Operators
Resources

Strategies
& Policies
Education

Community Awareness

Diagram 3 – Framework for success
Community Awareness: - The base for all decisions. A consistent message that aligns community
expectation and understanding helps mould individual perceptions. Disagreement between the
influential groups generates confusion for stakeholders outside of the industry, and can lead to
frustration. eg ‘where & how to trim a tree’, and ‘what is the maximum height of a species growing on a
road’.
Education:- Agreement by educators and authors on the ‘right way’ to manage the vegetation near
powerlines is difficult to obtain. As a consequence, trainees are confused, resulting in sub-standard
outcomes.
Strategies and Policies:- lay the internal platform to the delivery. The variability in educator’s
opinions leads to variability in the policies.
Resources:- Financial commitment is built upon the strategy. Drivers such as the national skills
shortage, affects the availability of skilled resources.
Competent operators:- a product of training standards / availability, culture, trainer competence, and
technical expertise agreement.
6. VARIABILITY IN THE FRAMEWORK.
A. Community Awareness:
Personal, and community expectation varies significantly. Founded upon each persons /
groups interests, arboricultural education, and understanding, utilities face a difficult task in
developing solutions that meet everyone’s needs. Those who have experienced the challenge
of negotiating the removal of large trees for community safety or community infrastructure
reinforcement reasons, would be well aware of the individuality of our community. Personal
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experiences include groups preferring the sculpturing of trees well outside the Australian
Standards in preference to the removal of a tree for safety reasons. Community groups and
individuals also appear to be increasingly willing to seek legal solutions to their concerns when
recommended strategies are unpalatable.
B. Standards:
The standard on how to cut a branch, or tree should be considered fairly standard. The
majority of text books refer to the same technique and discuss similar strategies.
Unfortunately, where to cut the branch does not have similar agreement. Lopping,
topping, V-gully cuts, balancing trees, and formative pruning are all strategies commonly
used. The development of the Australian Standards goes part of the way, however
agreement on which strategy to use and when remains elusive, and often left to operator
discretion.

Picture 3 - Should this tree be removed ? Is it unbalanced ?
C. Operator development & training
Arborists are not generally seen as a trade, with new operators ‘apprenticed’ for 3-4 years as
they develop their competence. As a consequence, a person can technically buy a chainsaw,
a ute and a ladder, and become a ‘tree lopper’. This phenomenon can lead to misconceptions
about the expertise within the industry. Would the inclusion of arboriculture as a ‘trade’ with
apprenticeships, and 5 year licenses, generate a framework for improved operator
competency, and standards development ?
Should trainers be qualified arborists ? Currently the capability of trainers impacts the quality
of training. Variability currently exists between ‘qualified’ trainers instructing operators in the
right stance when cutting branches on the ground, and where a branch should be cut to
minimize re-growth. This variability leads to operator confusion, and consequently substandard practices.
How do you resolve this situation ? Challenge the training bodies to only allow qualified
operators to deliver arboricultural courses ? Who would determine if a person was ‘qualified’?
D. Planting the right tree
The simplistic answer to roadside vegetation…… Replace all existing trees with ones that
meet everyone's needs. That is, trees that will not kill someone if hit by a vehicle, does not
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have branches below 2.0 m, nor foliage above 4.5m, not self seeding, does not produce
excessive flowers and seed pods, and does not have intrusive root systems.
The next part is a little more challenging, finding a range of species. The difficulty nonarborists face is reaching agreement on what species are appropriate. Conflict between
advice leads to confusion, and variability in solutions, and may generate more of a willingness
to challenge other standards within the industry.
Whilst it is understood that Nature (and a range of environmental factors) decides the ultimate
height of a tree, aligning information in books, articles, and the general printed media would
present a united and common message to the wider community.
Who is trying to ‘engineer’ a solution ? In consideration of the investment in roadside
vegetation management across the country, how many research grants and ‘industry’ projects
are considering the problem, seeking to genetically create a range of species that are
acceptable to the community, Councils / RTA / and utilities ?
Ms Helen Leicht worked with a local grower to trial a range of power line friendly street trees.
The trial culminated in the street planting of the new trees (Noel Surprise), in January 2006.
This type of research promotes the industry, can result in lower community costs, and find
solutions that are beneficial for Councils, and householders. Helen can be contacted through
e-mail at hleicht@bigpond.net.au if you would like more information.

Picture 4 - Media article – trial power line friendly trees
E. Who represents the Arboricultural Industry?
As a non-arborist, a problem the author faced was …. Who should we talk too ? The industry
comprises a broad range of associations, community groups, business, and educational
groups, each with a different focus, and perspective on the broader problems facing the
industry. Whilst all are committed to improving the arboricultural industry, the variety in
individual strategies, generates conflicting information.
The question that needs to be asked is … Would a single group responsible for the
coordination of Australia’s arboricultural industry, make it more efficient?
Could this group be funded through the transformation of arboriculture into a ‘trade’ where
licensing, funds research and standardization?
Would operator safety ?
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7. DEVELOPING THE INDUSTRY
Positioning the arboricultural industry requires a range of strategies to be implemented now.
The following points should be used to generate discussion on potential solutions.
A. Development of the workforce.
The combined impacts of the National skills shortage, reducing unemployment and
increasing financial commitment to the industry, is leading to a rapidly expanding
workforce, with a thirst for information. Standardising the information presented in
arboriculture courses, and developing the competency and capability of all trainers would
provide the future workforce with an opportunity to learn ‘the right way’.
Typically, the arboriculture industry works on relatively low margins, with employers
seeking to maximise staff productivity. The challenge is to maximise the ‘value’ employees
obtain from new and refresher training, whilst demonstrating benefits to safety,
productivity, the environment and total cost.
Transitioning arboriculture as a trade would have significant implications for the industry.
The benefits would include improved operator competency and safety. The risks
associated with the transition of the existing workforce need to be carefully thought
through.
Integrate arboriculture expertise in to the primary trade training packages. As an example,
aligning the tree trimming training courses for linesmen with the standard arboriculture
training materials.
B. Development of a single voice:
A significant challenge facing the industry, is the variety in opinions, training, and
standards. Whilst variety in opinion generates discussion, it can distract people from the
broader strategies to advance the industry.
The development of a single group tasked with coordination of the industry, would
provide a single voice, standardise training programs, broaden industry standards, and
coordinate industry research. However, the success of the group would be dependent
upon acceptance of the broader industry and engagement of a broad range of
stakeholders.
A central group could investigate and develop strategies to standardise the industry and
directly promote the development of the industry as a trade with governments and other
stakeholders. They could also facilitate the distribution of consistent industry and training
information to the various community groups, provide expert advice to the various
supporting industries and arbitrate on conflicting opinions.
8. CONCLUSION
For non-arborist’s, finding a solution to the issue of a sustainable vegetation management
program for an electricity utility is complicated. The variety in individual expertise, and training
programs can be distracting and lead to inefficient solutions.
Arborists are not generally seen by the community as ‘tradesmen’, and poorly trained operators
are able to establish quickly, and present a variety of ‘images’ to the community. In contrast, the
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more traditional trades, are progressively moving to annual licensing (blue card), with promotional
activities to help the broader community understand the benefits of employing a ‘tradesman’.
The industry may benefit from a united focus, and the transformation of the skills into a more
trade-based industry, utilising similar promotional activities to raise community awareness of the
benefits of an arboricultural tradesman.
The establishment of a central group to facilitate this transformation, would provide a single voice
to drive consistency in information, training packages, and community awareness.
Ultimately many groups manage vegetation on road reserves.
 Are they all working to the same goal ?
 Do they understand each others drivers, and the impact of their activities ?
 Who is developing the future roadside trees suitable for planting on roads and under
power lines ?
 Delivery:- a product of the commitment of the business to the solution, and the
alignment of all of the previous items.
Despite the significant investment to managing roadside vegetation, disagreement
between industry experts on the right solution continues.
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ARE WE THERE YET?
TREE MANAGEMENT IN AUSTRALIA’S OLDEST
CAPITAL
KAREN SWEENEY

1.0

Introduction
Since the first days of the settlement of Sydney Cove, there have been significant challenges
for the establishment of an urban forest. Early governors such as Phillip, King and Macquarie
had visions of grand boulevards and some understanding of town planning. However, the
location of Sydney on a peninsular, its geography and the struggle for survival in those very
early years meant that the current narrow and congested streets became reality. In the words
of Geoffrey Bolten “Sydney’s unplanned growth had its importance not only as setting the
character of Australia’s oldest city but also as a model to be avoided by subsequent towns” 1.
This is not to say that there have not been great examples of street trees and grand
plantings. The early setting aside of significant open space such as the Domain, the Royal
Botanic Gardens and Hyde Park have left Sydney with a priceless green heart.
Despite this historical legacy of narrow streets and the extent of development in the City of
Sydney, current tree managers have achieved a reasonable canopy cover which is
increasing but still faces many challenges.
This paper is essentially a SWOT analysis of tree management in Australia’s oldest Capital,
the City of Sydney. The challenge for all tree managers is to turn weaknesses into strengths
and threats into opportunities.

1

Bolten, G. (1981) Spoils and Spoilers George Allen & Unwin, Sydney p.60
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Table 1: A SWOT Analysis of tree management issues facing the City of Sydney
Strengths
•

Pro-tree Council

•

Newly established tree management
team (3/5 AQF 5)

•

Large and increasing budget

•

Access to consultants and support
services

•

Tree Management Policies

•

Educated community base

•

Alliances with educational institutions

•

Some quality contractors

•

Strong links between the City and
arboricultural associations

Weaknesses
•

Physical constraints – environment,
narrow,
utilities,
developments
(ongoing)

•

Pro tree council

•

Educated residents

•

No history of
pro-active
management or policies

•

Recent amalgamations of LGAs has
resulted in a mix of management
practices

•

Quality control problems with some
projects, contractors and some inhouse staff

•

Other in-house professionals with
limited tree knowledge or commitment
to urban forestry

•

Ageing Tree Population

Threats

2.0

•

Developers – private and government

•

Landscape Architects

•

Utilities

•

tree

Opportunities
•

New
developments
and
major
upgrades bring the opportunity for new
products
and
rationalization
of
services

Tree diseases– little research, limited
cures

•

On-going
review

•

Politics – self interest groups

•

•

State government policies

Re-development of significant spaces
such as Hyde Park provide an
opportunity for public education and
the establishment of new trees based
on current best practice

•

Monitoring of growth and performance
of the urban forest using new
technologies and alliances with
educational organisations

policy

development

and

Strengths
In 2003 and then again in 2004, the boundaries of the City of Sydney local government area
were increased. In 2004, a very “green” group of councillors, many of whom are
independents or from smaller parties, was elected. As is the case with most elections, those
elected represent their constituents.
The demographics of the City of Sydney indicate over 25% of the City’s residents have a
Bachelor or Higher Degree compared to 15% of the rest of metropolitan Sydney. Similarly,
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34% of the City of Sydney residents have no qualification, compared to 48% of the rest of
Sydney. 2
This political change provided the impetus for improvements in the management of the City’s
trees. These improvements include:
•

The establishment of a dedicated tree management team of five; three of whom have a
Diploma in Arboriculture and a wide range of experience both in local government and in
the private sector. This team oversees development applications, manages the Tree
Preservation Order, supervises contractors who plant and maintain street trees in the
northern sector of the City, liaises with the various utilities and project managers,
prepares Tree Management Plans for the 19th century parks and develops and
implements policies for the establishment and management of the City’s urban forest.

•

The development and implementation of a range of policies including
o
Urban Tree Management Policy
o
Tree Preservation Order
o
Street Tree Masterplan
o
Register of Significant Trees
o
Tree Management Plans – C19th Parks
Hyde Park and Redfern Park
These policies and plans of management can be viewed on the City’s web site

www.cityofsydney.nsw.gov.au/environment/treemanagement

3.0

•

A large and increasing budget for tree planting and park improvements

•

The hosting of an Urban Forest Forum to promote the Urban Forest Policy of the Local
Government Association. This was well-attended by people actively involved in the
arboriculture industry and by the public.

•

Encouragement to use a wide range of specialists in providing information to the Council
and to the public. These specialists include plant pathologists from the nearby Royal
Botanic Gardens, soil scientists, GIS experts, consulting arborists, educators, urban
planners as well as specialist medical practitioners (when the issue of Plane tree pollen
arose).

Weaknesses
Whilst the political environment is very pro-trees and there is a big push to re-develop parks
and to plant more street trees, this also produces some challenges for tree managers.
The amalgamations of several local government areas into one have been positive and there
is scope to spread the City’s financial resources to areas that were previously underresourced. However, it has also left the City with two different operational systems in terms of
day-to-day tree management.
The northern sector of the City is managed by contractors who provide pro-active and
reactive tree management services. Work is planned and tracked using an electronic data
base which is regularly updated. Work is performed to a high standard and is regularly
audited by the City’s tree management team. In the southern sector, the work is carried out
on a reactive basis by ‘day labour’ employed under the previous South Sydney Council.

2

2001 Census – Australian Bureau of Statistics
The 7th National Street Tree Symposium 2006

86

Street Tree Planting Projects have seen a large increase in both the budget and
expectations. While this is mostly positive, there are some problems. This planting season
approximately 1500 trees were planted throughout the local government area. Last year 780
were planted. Next year we are planning for 1200 trees. However in many cases there is not
enough quality stock available to meet the demand, and insufficient time to commence tree
supply contacts with competing priorities and workload.
Viable planting sites in the City’s CBD are limited. The legacy of Sydney’s development has
resulted in the competition for space being fiercely guarded. Utilities are the main competition
for the humble street tree, with electricity, gas, water, telecommunications restricting the
location and size of planting pits. Other impacts on our street trees include ongoing
development, awnings, narrow footpaths and extremely harsh urban environments that limit a
tree’s successful performance.
The limited knowledge of other professionals within Council can adversely affect the tree
population. Developments, such as new high-rises, hoardings, driveway crossings and
footpath upgrades, approved by other departments, can irreversibly damage trees.
While these were common events, they are now only occasionally a problem through the
gradual education of these professionals by the Tree Management Team. The advice of the
Tree Management Team is increasingly sought and is encouraged despite this leading to an
increased workload. The understanding of the importance of trees has also led to these
unnecessary events not being tolerated by the community, City’s Executive or the Council.
The City’s ageing park tree population has the largest impact upon our management
practises. Up to 40% of the City’s park trees will need to be removed within the next 15 years.
The acceptance that change is required has seen further planning, resources and the
education of the community commence.

4.0

Threats
The City of Sydney is no different to most local government areas anywhere in Australia in
that there are many threats to the urban forest and its management. Many can be turned into
strengths or opportunities, and others will disappear as quickly as they came.
Threats that are common and continue to last are largely outside of our industry and include:
•

Development – ever constant developments by both private companies and government
will continue to impact upon the urban forest;

•

Political self interest groups with a lack of understanding and care for the common good;

•

State Government Policies – Recent changes required by the State Government of NSW
Local Government Planning Instruments has seen the mechanism for tree protection and
management change with reduced scope for the implementation of urban forestry
principles;

•

Utilities – The four main utilities, gas, water, electricity and telecommunications, will
always compete with street trees for space. Competition for space is only one issue; the
greater threat comes from the State Government’s push for greater reliability of supply.
Even if supply is not interrupted, trees are seen as a threat and therefore an easy target.
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The challenge is to promote the environmental benefits of trees as ‘green’ assets along
side the ‘grey’ assets. With a co-operative approach to planning of the urban forest, the
demands on the utilities would be reduced, and the parties could achieve more for the

community and the environment.

5.0

•

Landscape Architects – This profession has the ability to do a great deal of good in the
world but can inflict a great deal of damage on the urban forest. Unfortunately, many
landscape architects are of the opinion that they know more about trees and soils than
they actually do and thus fail to take advantage of arboricultural expertise. Many fail to
see established trees as constraints in their designs and often cause irreparable damage
to them when they create new landscapes around them.

•

Tree Diseases – These are a real threat to our urban trees and one that Sydney is
coming to terms with. There is limited funding for research in mycology and therefore
there a few cures or controls for many of the virulent and devastating diseases that are
having such a impact on sites such as Hyde Park.

Opportunities
Tree managers, if they are not already, need to be good at identifying and creating
opportunities for improving their urban forest. Arboriculture is an industry that is still not
widely recognised or understood by other professions or the general public. Its promotion
relies upon the many passionate, committed and resilient professionals within the industry.
In understanding the City’s differing strengths, threats and weaknesses, the opportunities for
improvement are more easily recognised. Opportunities must be taken and/or created at
every possible level.
The City’s Capital Works Programs are large. The 2005/06 budget saw $203M for capital
works. Of this $20M was on parks and $30M streetscape upgrades. This year’s budget,
2006/07 has $180M for capital works. Of this $45M is for parks and $58M for streetscape
upgrades. This is over a 100% increase in the budget for the public domain.
Some examples of the opportunities for extending and revitalizing the City’s urban forest
include the re-development of Hyde Park and major upgrades of major gateway roads and
high profile areas. Examples are given below.
Hyde Park, Australia’s oldest park, was gazetted in 1810. From these early days the park
has had numerous uses, including a cricket ground, race course and, a construction ground
for the City’s underground railway. The park has been reinvented several times and is now
requiring an upgrade to improve the usual suspects (pathways, toilets, facilities etc), but is
also required to ready the park for increased use into the 21st Century and for major public
events.
The impact of several virulent diseases (Armillaria, Phytophthora, Phellinus), failing trees, an
ageing tree population and poor site conditions has required Hyde Park’s trees to be
thoroughly assessed and their replacement planned.
A Tree Management Plan (TMP) has been prepared in conjunction with a new Plan of
Management for the entire park (for details, see the City’s website).
The TMP proposes that the trees will be removed and replaced in blocks, This will enable
drainage and soil conditions to be improved using specially designed soils. The trees will be
contract-grown to best quality and then installed and maintained to best industry standards.
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This major project will involve experts in different fields such as soil scientists and
mycologists. The media has been, and will continue to be, informed and involved in the
process of communicating the issues with the public.
The upgrade of Hyde Park is currently estimated at $37 million dollars. This figure provides
for the implementation of the very best tree management practises.
Streetscape upgrades represent a great opportunity to improve the environment and quality
of locally important streets and their trees. Major gateways and high profile areas have been
reviewed. These areas include Darlinghurst Road, Oxford Street, Redfern Street (currently
being completed) and William Street (undertaken by the NSW Roads & Traffic Authority on
behalf of City of Sydney).
The opportunities to improve the growing environment for trees have included:
•
•
•
•
•
•

Undergrounding of power
Relocation and/or rationalising of services
Structural soils
Storm water harvesting
Quality tree stock - 400-1000 litres
Improved planting techniques – air void, suspended slab etc

The City’s Aerial Bundled Cabling (ABC) Program has systematically planned for the
conversion of overhead bare electrical conductors to bundled cabling. This will reduce the
extent of pruning required on the trees by up to one third, thus improving tree health and
maximising the benefits derived from the trees.
The City is prepared to commit $5 million per annum (about 2,000 spans) until the works are
completed. The entire local government area has been assessed and prioritised based on
recently planted and well-established trees (significance, tolerance to pruning etc).
Unfortunately, the limiting factor in this program is the ability of Energy Australia to deliver.
Only 45 spans have been completed in the last financial year. Negotiations continue between
both parties to improve delivery time frame and, if required, modify any priorities to assist in
an accelerated delivery.
Urban forestry Reviewing our tree management policies always presents further
opportunities for improvements. Urban Forestry is the next area the City will be concentrating
on introducing through all levels of policy and planning. As Urban Forestry is relatively new to
Australia, the development and monitoring of the performance and growth of the urban forest
requires a skill set which is subtlely different to that which many arborists have.
In commencing the policy development for urban forestry, the skills from other professionals
must be utilised. These include GIS and IT specialists as well as Planners. Canopy cover is
being measured. The City is also establishing relationships with educational organisations The University of Technology Sydney and TAFE NSW and is embarking on a range of
student projects to measure and monitor various aspects of the urban forest.
6.0

Conclusions
Over the past few years, tree management in the City of Sydney has had a dramatic rise in
its political and public profile. With that has come a significant increase in the budget, the
establishment of a dedicated tree management team and the political blessing to continue to
improve the City’s urban forest. These are interesting and challenging times and will continue
to be so, especially as major tree removal and replacement programmes commence in the
C19th parks. We are getting there, but no, we are not there yet!
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BRISBANE: “BEAUTIFUL ONE DAY, PERFECT THE
NEXT”- IS THERE ROOM FOR IMPROVEMENT?
- Urban tree policy and management challenges for Brisbane

LYNDAL PLANT
INTRODUCTION:
The glorious weather of the sunshine state is one of the reasons why more than 16,000 people
are currently moving to Brisbane every year, creating a need for at least 50,000 more dwellings
by 2026 than allowed for in the current City Plan. However, there have been far too many
sunny days in Brisbane over the last 12 months, and South East Queensland is now in the grip
of the worst drought in 100 years, and what scientists are now acknowledging is an
accelerating climate change.
A new plan to manage Brisbane’s growth is now being prepared. Brisbane residents have
already emphasized that maintaining the charm and unique character of their neighbourhoods
as well as protecting Brisbane’s natural environment, including bushland and open space is
critical. Most recently, residents have indicated a preference for providing more dwellings
around existing major centres and transport corridors to preserve the fringing bushland areas
from further subdivision. Residents also value Council facilities like parks, bikeways and
walkways and have conditioned their support for increased dwelling density on the provision of
more open space, better facilities and Council’s protection of existing trees, even on private
property. In a separate survey, residents rated improvements such as tree shaded walkways,
attractive streetscapes and more trees in new developments as an important part of Council’s
role towards a vision for Brisbane 2026.
Whilst Brisbane can currently boast an average of 45.5% tree cover across the entire 1220
square kilometer area, further analysis of 2005 satellite imagery and tree cover statistics
reveals that maintaining areas of open space on public land alone will not retain the current
levels of tree cover in residential areas that provide significant environmental benefits and the
leafy, green, subtropical character of Brisbane.
This paper presents the 2005 tree cover results and describes the urban tree policy and
management challenges and directions for Brisbane associated with planning for population
growth, sustainable water use and further climate change.
SUBURBAN TREE COVER…………AN ESSENTIAL PART OF BRISBANE’S OPEN SPACE.
Modern satellite imagery offers high resolution data that can be used to distinguish tree cover
from other vegetative cover using a vegetation density index. By overlaying city and suburban
boundaries, tree cover for each of Brisbane’s 187 suburbs has now been measured in 2003
and 2005. Comparisons between years, however, are inappropriate because of the variances
in vegetation density which result which from vegetation health and time of day. In 2005 tree
cover across all suburbs averaged 45.5%, however Brisbane’s residential suburbs (ie. those
suburbs with 50% or more of their land area with a residential area designation in City Plan)
averaged 27% tree cover. 36 suburbs had less than 20% tree cover and 6 suburbs had less
than 10% (Figure 1.).
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Figure 1. 2005 tree cover across 187 Brisbane suburbs.
Whilst there is no known comparative data for other Australian cities, this figure is similar to
suburban Chicago (McPherson, et al 1994) but short of the 35% cover recommended by
American Forests CityGreen program (American Forests) for the south-western U.S climate
zone. In the sub-tropical climate of Brisbane, where shade in summer is critical to the outdoor
lifestyle and building energy conservation, a target of 35% may be too conservative.
As little as 30% of Brisbane’s residential tree cover is growing on public land, on streets and in
parks. Most (70%) is growing in private “backyards”. Retaining private tree cover and making
new spaces for trees within areas targeted for growth in the new plan for Brisbane is therefore
essential.
A review of proposed medium and high density building types in Brisbane’s urban renewal
allotment configurations (Mulholland GHD and BCC) identified that there are opportunities to
integrate large scale trees with such built forms. Among the key factors in achieving integration
of these iconic subtropical landscape elements is:•

basement car parking must be designed around the need for adequate space, at and
below ground level, and
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•

that the design of the tree spaces be integrated with other desired outcomes like passive
ventilation, high quality common open space areas and public/ private realm connections.

There are also exciting opportunities to increase tree cover on public land which offer a new
vision for public open space beyond public parkland. Almost one fifth of residential public land
tree cover is growing in road reserves (Figure 2), yet other surveys show that the current street
tree stocking level is 74.8 % and includes an estimated 527,800 street trees.

2005 Tree Cover in Residential Suburds
Other Public
25%

Private Land
Road Reserve
5%

Road Reserve
Other Public
Private Land
70%

Figure 2. Distribution of 2005 residential tree cover
This leaves space for at least 140,000 more trees along the 4,500 km of roadways in Brisbane.
At the current rate of planting 9,000 new street trees per year, but removing more than 13,000
per year, the stocking level can only drop further. However, the Lord Mayor’s policies for treelined boulevards along major roads, delivery of new and upgraded pathways to support
increases in walking and cycling, and Neighbourhood Action Plans as one of the delivery
mechanisms for the new CityShape, offer opportunities to improve street, park and private tree
cover for multiple benefits to the city and suburbs.

THE CHALLENGES OF DROUGHT AND CLIMATE CHANGE?
Sources and supply of drinking water for Brisbane are now regarded as a seriously precious
and undervalued resource. Planting and establishing more trees on public and private land in
order to achieve optimal levels of tree cover can no longer rely on drinking water. Since
October 2005, street tree planting has continued at the same levels undertaken pre water
restrictions, however all new street trees are established using recycled water. The increased
cost of using water trucks filled from recycled sources than the previous potable sources, will
see the street tree planting target for 06-07 drop slightly to 9,000 new trees, including 5,000
planted as part of 6 Community Street Tree Planting Projects. Most park tree plantings,
however, are on hold until rain comes, because those sites are not easily accessed by recycled
water trucks, and such interim alternate water sources are not sustainable for off road
plantings.
A strategy is currently being prepared to achieve both a reduction in the water demands of all
parks, streetscapes and other Council landscaping and at least an 80% conversion to nonpotable water sources to meet those new demand levels. Already, many innovative techniques
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for saving and sourcing water are being explored including sewer mining, using fire hydrant
testing water, harvesting and storing stormwater runoff and tapping into old stormwater pipes
filled with groundwater.
The fundamentals of site-species matching, good site preparation, good quality nursery stock,
good planting technique and proper establishment will also be critical to the success of ongoing
planting. Council’s Green Choice Gardening program is helping educate home gardeners about
these fundamentals. Eighteen Green Choice Gardening events are held annually across
Brisbane where residents are invited to fun, family-orientated activities in parks, which focus on
sustainable living, including waterwise gardening, soil conditioning, composting, weed
identification and control. Free packs of native plants are supplied, along with tips from experts,
and information on local parks, bikeways, garden and habitat restoration groups, and water
conserving products for the home. Residents have appreciated the opportunity to receive good
independent advice about gardening in the drought, and most have recorded that they intend to
use at least one tip from their visit to the event to start their journey towards sustainable
gardening.
Rather than simply responding to the effects of climate change like drought, more frequent and
more damaging storms and higher temperatures, there is ample evidence that optimal urban
tree cover can enhance the water cycle, improve air quality and reduce peak summer energy
demands.
THE VALUES OF BRISBANE’S URBAN TREE COVER
Since 2000 Brisbane City Council’s Landscape Amenity Unit has invested in studies which
measure Brisbane’s urban tree cover and quantify as many of it’s significant benefits as
possible. Unlike previous studies which focused on the values of larger fringing bushland
components, studies such as Yamamoto (2000), and Wilraith (2001) focused on the vegetation
of the inner suburbs where most people live, and mirrored the successful approach taken by
the USDA Forest Service and American Forests- City Green program. These “home grown”
studies have highlighted the environmental, social and economic values of suburban tree
cover, well beyond aesthetics. For example:•
•
•

in 2000, Brisbane’s residential tree cover was estimated to be absorbing the equivalent
amount of CO2 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.
When applying the effects of tree shade on the eastern and western sides of a single
storey 3 star energy rating home to the Building Energy Rating System model, Wilraith
found that energy savings of up to 50% per annum could be achieved.
A Survey by the Real Estate Institute of Queensland in 2004 found that the value of
homes in leafy streets were up to 30% higher in the same suburb.

Further research to identify stormwater management benefits and air pollution mitigation effects
of Brisbane’s trees, similar to those wonderful CityGreen analyses now completed in almost
every major city in the U.S, remains a high priority for the future. Quantifying other health and
lifestyle benefits of urban trees, relevant to Brisbane’s journey towards denser living and the
need for greater participation in active transport modes is also important.

THE POLICY/MANAGEMENT HEALTH CHECK AGAINST THE MODEL (CLARK ET AL)
FOR LONG TERM URBAN FOREST SUSTAINABILITY
To further assess the current “health” of Brisbane’s urban tree policy/management approach,
ratings for each of the 3 components (vegetation resource, community framework and resource

The 7th National Street Tree Symposium 2006

93
management) and 20 criteria of a proposed model of urban forest sustainability documented by
Clark et al 1997 were compared to those of 25 U.S cities surveyed in 1998.
Whilst Brisbane’s total score (49.5 out of possible 80; or 62%) across all criteria was slightly
higher than the average of all 25 U.S cities, and was the same as the average of scores across
the 9 criteria of the resource management component, there were some interesting differences
in the vegetation resource and community framework component scores which highlighted
areas for improvement. Brisbane rated much higher (66% compared to U.S cities average of
53%) in the sustainability of the vegetation resource because of our fairly high city-wide level of
tree canopy cover and good levels of protection and management of remaining native forest
areas. Of some concern is the trend towards a high proportion (35%) of mature and overmature
trees and low proportion of recently planted (10%) street trees in Brisbane’s total estimated
street tree population of 527,000. This is reflective of the relatively low levels of new street tree
planting. In November 2005, a phone survey of a sample of Brisbane’s community also found
that only 51% were satisfied with Council’s tree planting programs in their suburb.
Brisbane rated lower (57%) than the U.S cities average of 64% in the community framework
component which includes 7 criteria which reflect the model’s premise that “creation and
preservation of urban forests requires active planning and management by diverse group of
owners, managers and stakeholders, and a shared vision and agreement on goals, objectives
and management approaches”. Areas for improvement for Brisbane include:•
•

the need for better co-operation and partnerships amongst other Council programs
encouraging even greater levels of understanding and participation by local communities
in their urban tree goals and outcomes.

CONCLUSIONS/ PRIORITIES/ NEW DIRECTIONS
Analyses of recent tree cover data, other street tree surveys and a quick “health” check against
the Clark et al model of urban forest sustainability, has revealed that in the current context of
planning for future growth and ongoing climate change effects in Brisbane, the most important
areas for improvement in urban tree policy and management are:•
•

finding cost effective sources of non-potable water to enhance and sustain the ongoing
tree planting required on public and private property to extend suburban tree cover from
the current average 27% to an optimal 35%
continuing the measurement and analyses of urban tree cover and undertaking further
research and promotion of the values of Brisbane’s urban tree cover to help:
o
o
o

develop local neighbourhood level urban tree management plans
demonstrate links with other Council and State Government programs, and
engage with residents and potential corporate and community partners

Knowing much more about our urban tree resource from the many different sources of
information which are now gathered in Brisbane, provides the opportunity to not only make
informed decisions, but to share such information with other Council programs, our politicians
and the community. These more detailed analyses, as outlined above, already offer the
opportunity to set unique public and private tree cover targets and priorities for each Brisbane
suburb.
Some of the most exciting opportunities for improvement are in linking with the reviews of land
use in Neighbourhood Plans to build local Shadeways Plans and linking with major transport
projects to deliver subtropical boulevard outcomes.
Local Shadeways plans are seen as partnerships between Council program areas, developers,
business, and community to celebrate their existing trees and achieve their targets. The goal is
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to enhance and sustain each suburb’s outdoor environment in a way which gives back a
generous dividend of multiple social, economic and environmental benefits to that local
community and collectively benefits the whole city. A logical extension of the existing
Community Street Tree Planting Program, local Shadeways Programs could target shade
hungry bikeways and bus stops, shopping centre carparks, popular pedestrian routes and
parkland linkages, and propose feature trees for pockets of public/private land.
Other cities like Sacramento, Chicago and Munich are well advanced in their local urban forest
plans. Munich has a plan to increase their urban tree cover from 18% to 22% by spending an
extra $US3.8m per year to improve their urban climate and “link environmental planning and
urban forestry with general land-use and structure planning” (Pauliet & Duhme 2000). Following
the successful partnership between The Sacramento Tree Foundation (STF) and their local
electricity authority, which provided free trees for private property owners to reduce their
summer cooling costs by 20-40%, STF have recently announced a Greenprint for the region.
This Greenprint is a shared vision amongst 24 government agencies and sets a target to
double their current average tree canopy cover across the region to 35%.
Closer to home Brisbane’s Suburban Centre Improvement Projects in 34 local business centres
across the city since 1996, are a successful public/private partnership model which has proven
that streetscape improvements can revitalize business centres.
It is ironic that Brisbane’s current urban tree management challenges are climate based. As the
capital of the sunshine state, where it is beautiful one day, perfect the next, drought is
demanding a search for alternate, sustainable water sources and more attention to the
fundamentals of good tree planting and establishment. Population movement to this wonderful
climate is requiring a new city shape to fit more dwellings into existing developed areas, around
retail/business centres and along transport corridors. There is both a community mandate and
enough new information to build innovative plans to enhance and protect urban tree cover and
it’s multiple benefits, on public and private land. Achieving each unique neighbourhood tree
cover target will require new partnerships between Council programs and with business and
local residents.
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SAFE AND SUSTAINABLE TREES FOR THE BUSH
CAPITAL - AN ASSET MANAGEMENT STRATEGY
FOR CANBERRA’S URBAN TREES
STEPHEN HUGHES
SAFE AND SUSTAINABLE TREES
FOR THE BUSH CAPITAL
Trees fill Canberra’s suburbs, streets, parks and places, bringing life and colour to the city and
earning its reputation as a ‘garden city’ and the ‘bush capital’.
While trees provide many benefits, recent drought, fires and storms have made Canberrans
more aware of the dangers of unsafe, dead or dying trees.
Now, with many of Canberra’s street and park trees at the end of their healthy life, we face a
critical challenge to sustain the bush capital yet keep our trees safe. This recently prepared
asset management strategy outlines a cost-effective approach for maintaining the urban forest
to meet that challenge.
Safe and Sustainable Trees for the Bush Capital is based on ANU research for the Urban
Trees Asset Management Plan 2005–06 prepared by Territory and Municipal Services’ (TAMS).

OUR GREAT TREE CHALLENGE
A comprehensive Australian National University study1 of all Canberra’s street and park trees
shows that large numbers of these trees are at the end of their safe life and are in serious
decline. That research anticipates this situation will be dramatically magnified over the next 10
to 20 years with the simultaneous decline and death of trees from two large planting periods:
•

pre-1925 plantings (largely deciduous)

•

1955–1975 plantings (mainly eucalypts)

While older trees are more costly to prune and maintain, current funding is only sufficient to
respond to maintenance requests from the public and does not provide for systematic
inspection and maintenance of trees.
Canberra’s great tree challenge is to implement a strategy that:
• retains the urban forest and its many benefits
•

avoids the huge costs and risks of a large proportion of trees dying and needing to be
replaced at the same time

•

maintains, removes and replants trees in a way that is affordable and sustainable
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TREES: AN ASSET THAT ‘MAKES’ THE BUSH CAPITAL
Trees are a vital part of Canberra’s landscape and the reason the city has been dubbed the
‘garden city’ or ‘bush capital’.
Canberra has well over one million trees in its urban forest including more than 600 000 trees
managed by the ACT Government. The ACT Government-managed trees include: 212,000
street trees, 235,000 park trees and an estimated 178,000 trees in other urban open space3.
This is the largest urban forest in Australia under the jurisdiction of one government agency.
Trees provide shelter, add to our heritage, provide havens for wildlife, and add tremendously to
the look and feel of the city, making Canberra an attractive place to live, work and visit.
Trees are an essential part of Canberra’s green infrastructure, providing a range of utility and
environmental services such as:
•

interception of stormwater flows

•

reduction of pollution through absorption of contaminants and release of oxygen

•

savings in energy use and extension in the life of materials through shading, wind shielding,
and moderation of air temperatures and solar radiation.

An Australian National University study2 conducted in 2005 calculated the amenity value of
Canberra’s street and park trees to have a value of $1.1 billion (or $3100 per tree). The same
study calculated the direct economic value of the environmental benefits to Canberra at more
than $15 million each year (or $43 per tree per year) including:
•

$3.9 million each year for energy reduction

•

$7.9 million each year for pollution mitigation

•

$3.5 million each year for stormwater mitigation.

The total replacement value of all 625 000 of Canberra’s urban trees was $413 million (in
2003-04). This includes $312.5 million in removal costs and 100.5 million in replanting costs.

An Australian National University study calculated the amenity value
of Canberra’s street and park trees to be around $1.1 billion
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TREES AGEING TOGETHER
Tree age and condition data collected, analysed and modelled in the ANU study, indicates that
trees from two large planting phases, including more than 70 per cent of Canberra’s street and
park trees, are reaching the end of their safe life at around the same time (see Figure 1).
Figure 1: The age class distribution of Canberra’s ageing trees
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The simultaneous decline of plantings involves the:

70-year-old and older trees from
the pre-1930s

mainly deciduous and evergreen trees with a
maximum safe age of 80 years

30–50 year-old trees from large-scale
plantings during Canberra’s rapid

mainly eucalypts with a maximum
safe age of 50 years

growth during 1955–75.

trees from two large planting phases, including more than 70 per
cent of Canberra’s street and park trees, are reaching the end of
their safe life at around the same time
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DECLINING TREE CONDITION
With this wave of ageing trees, the ACT can expect further declines in its urban forest if service
levels are unchanged. A dramatic increase in tree deaths and the number of ACT street and
park trees in poor and unsafe condition during the next 10 to 20 years is forecast (based upon
the ANU research1).
ANU projections of asset condition show a great percentage of trees will move from ‘good’ and
‘satisfactory’ condition in 2002 to ‘satisfactory’, ‘poor’ or ‘unsatisfactory’ condition by 2022, with
dire implications for public safety and maintenance costs. At current service levels the research
predicts that the number of ‘unsatisfactory’ trees will rise sevenfold to more than 10,000 trees
and the number of ‘poor’ trees will rise almost fourfold to more than 180 000 trees (Figure 2)
The ANU recently ground-truthed its predictions for street and park trees and found that tree
condition in 2005 was worse than predicted for that year and even worse than predicted for
2007. Drought, fire and storm were thought to contribute to this worse-than-expected result.
Figure 2: Condition of ACT trees in 2005 and 2022
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most trees will move from good and satisfactory condition in 2002 to
satisfactory, poor or unsatisfactory condition by 2022, with dire
implications for public safety and maintenance costs
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TREE COMPLAINTS UP
The growing number of complaints from the public about tree condition (for example, falling
branches and dead and split trees) supports the research predictions of declining tree health.
While drought and fires were also a key factor in this period, customer complaints in 2004 were
double those made in 2002 and close to four times the number made in the four years before
2001 (see Figure 3).
Figure 3: Tree-related complaints in each year from 1997 to 2004
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AT 15 METRES, SIZE REALLY MATTERS
When it comes to cost-effectively pruning and maintaining trees, size really matters, particularly
around 14 to15 metres tall.

Trees less than 14 metres tall can be
pruned at $50 per hour with a mini tower

Pruning trees that are more than 15 metres
tall requires use of a travel tower at a cost of
around $170 per hour.

Because trees taller than 15 metres are projected to make up more than 66 per cent of
Canberra’s ageing urban forest by 2022 (Figure 4), the greater requirement to use travel towers
would increase estimated pruning costs by $1.4 million per year.
This cost is an unavoidable consequence of a maturing urban forest and it must be planned for.

... by 2022, the greater requirement to use travel towers would
increase estimated pruning costs by $1.4 million each year
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Figure 4: Predicted height of Canberra’s urban trees in 2005 and 2022
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HEIGHT IS A KEY
ANU research shows that the likelihood of a tree having health problems increases with height.
It is a key factor in tree health, potential risk to people and property and in tree pruning and
maintenance costs. For eucalypts, the chance of ill-health is particularly high once the tree
passes 20 metres. Each species has a unique health–height relationship but they follow a
similar trend to that shown below.
Figure 5: Probability of trees having health problems in relation to height
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For example, after growing taller than 20 metres, the chance of a eucalypt developing
deadwood or epicormics3 in the crown each year is more than 50 per cent. Beyond 25 metres
tall, this probability increases rapidly to exceed 70 per cent.
The ANU research predicts that the number of trees around 20 metres or taller will increase
from 39 187 trees in 2005 to 166 351 trees in 2022. This will inevitably increase maintenance
costs.

After passing 20 metres tall, a eucalypt has greater than 50 per cent
chance of developing deadwood or epicormics in the crown each
year

3

Soft shoots growing from mature branches in response to stress and decline in tree health
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THE BIGGER THEY ARE, THE HARDER THEY FALL
The danger from growing numbers of older, taller trees with more dead wood, cannot be
ignored, particularly in light of a recent Canberra death (not from a government-managed tree),
near misses and loss of property. Three significant incidents in the past three years have
involved government-managed trees and may result in large compensation payouts:

•

18 September 2002: a tree fell onto a car, trapping and seriously injuring the driver

•

24 December 2003: a large piece of a tree fell on private property injuring a father and son

•

4 February 2005: a tree fell on a truck, causing more than $20 000 damage.

The danger from growing numbers of older, taller trees with more
dead wood cannot be ignored …

STRATEGY FOR OPTIMAL SERVICE LEVEL
The challenge presented to the ACT by this wave of older, taller and more dangerous trees is
to develop a strategy of maintenance, removal and replacement that retains trees and their
benefits in the urban landscape, spreads and optimises service costs and reduces risks.
Under the current funding arrangements the ACT spends 90 percent on ‘reactive’
maintenance—such as responding to public complaints and trees reported as an imminent risk.
Limited routine or cyclical maintenance is carried out and is restricted to providing road and
utility clearance for healthy trees. Under this arrangement, no programmed inspection or
pruning is carried out on unhealthy, ‘poor’ or ‘unsatisfactory’ trees, leaving these trees as a
significant fall threat.
To maintain tree health, form and safety, and avoid high costs later in the lifecycle, accepted
aboricultural practice specifies routine maintenance of young healthy trees to manage their
shape. Mature and ageing trees should be inspected and maintained every five years,
depending on their location. Dead, rotten and damaged branches need removing to extend the
safe, useful life of the urban forest. These measures are proposed for the ACT.
While funding has allowed 400 unsatisfactory trees to be replaced each year, the proposed
program targets 1445 trees per year to replace the large number of trees classified
‘unsatisfactory’ over the next five years (see Table 1).
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An annual investment increase in the order of $2 million is required to achieve an appropriate
standard of tree health and safety. This includes funding for cyclic maintenance and tree
replacement.

Table 1: Current and target service standards
Cost category

Current annual service level

Target annual service level

Number of trees

Number of trees

Programmed cyclic
maintenance (3–5 yr cycle)

46 300

112 550

Removal and replacement
of unhealthy trees

400

1 445

A budget increase in the order of $2 million is needed for a
healthy and safe urban forest
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BENEFITS FROM TARGET SERVICE LEVEL
COST PER TREE IMPROVED
One of the expected benefits of a programmed inspection and maintenance cycle is the lower
unit cost of tree maintenance. The cost per tree for mainly reactive maintenance is currently
$57 but under a three to five year inspection/maintenance cycle it is estimated to fall to $36 per
tree (see Table 2). Reactive maintenance costs more because it is inherently inefficient with
higher travel costs and unproductive time.
Table 2 also compares Canberra’s current and target level tree maintenance statistics with
other benchmarked jurisdictions. While Canberra’s current unit cost for tree maintenance is one
of the highest of the cities benchmarked, the target unit cost is the second lowest.
Table 2: Benchmark comparisons with other jurisdictions
Benchmark Partner

Number
of Trees

Average
Inspectio
n Cycle
(years)

Number
Inspected
per annum

Budget
excluding
capital works
$000

Cost per
tree
$

Melbourne City Council

40,000

2

22,500

1,230

55

Bayside

66,000

3

22,000

616

28

Ballarat

36,000

5

6,000

649

108

Stonnington

95,000

3

30,000

1,344

45

Monash

200,000

6

30,000

1,232

41

Auckland

31,000

3

10,300

643

62

Benchmark Average

78,000

3.5

20,100

953

47

447,000

3–5

112,550

4,000

36

Canberra
Target Service Standard

CHANGE IN ASSET CONDITION
Another key benefit of implementing the target service level, including greater tree inspection
and replacement, is the substantial improving condition of trees and the overall asset from
2005-2022 (see Figures 6 and 7 on the next page).
The target service level leads to an increasing number of trees in the ‘excellent’ condition, zero
trees in the ‘unsatisfactory’ condition and decreasing numbers rated as ‘poor’ leading up to
2022. The current service levels produce almost the inverse, with increasing numbers of trees
in ‘unsatisfactory’ or ‘poor’ condition and decreasing numbers classified as ‘excellent’.
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Figure 6: Asset condition between 2005 and 2022 for the current service level

Figure 7: Asset condition between 2005 and 2022 for the target service level
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RISK REDUCTION
Perhaps the greatest benefit of the target service level is the effect it will have on lowering the
risk of loss of human life, injury, costly damage to property and exposure to litigation.
In the absence of a standard way of determining the level of risk represented by public trees,
recent ANU research1 concluded that:

•

the risk of injury or damage from trees is proportional to the number of trees that display visible
evidence of stress or ill health

•

the severity of an injury or damage may be directly related to the average size of trees—as
larger trees drop larger branches from a greater height.

By identifying trees in the ‘unsatisfactory’ and ‘poor’ condition as the main risk source and
setting 2005 as a base level, change in risk over time is mapped for both the current and target
service levels (see Figure 8)
Figure 8: Change in safety related risk under current and target service levels
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In contrast to the current service standard, the risks under the target
service level halves by 2012 and drops by 70 per cent by 2022. At
the current service level, the risk doubles by 2012 and increases
almost four-fold by 2022.

The 7th National Street Tree Symposium 2006

108
OPTIMAL TREE REPLACEMENT
Based on the ANU research1, risk and costs associated with five different scenarios of tree
inspection/pruning and replacement are shown in Figure 9. The graph shows an optimal level
of tree replacement, below which risks are unnecessarily high and above which costs increase
greatly with only marginal benefit:
•

the risk remains high under the current service level of only a limited tree inspection and
pruning program, and for each of the three scenarios where 250 to 1000 ageing trees are
removed and replaced each year

•

the risk is significantly reduced only when the target service level is reached, with all trees
being inspected every five years and all trees in an ‘unsatisfactory’ condition (around 1445
trees per year) being progressively removed and replaced.

This target tree management scenario is the optimal target level for keeping the ACT’s trees
safe and sustainable. The risk cannot be reduced by half measures.
Figure 9: Summary of risk and estimated inspection/pruning and replacement costs
(2005–07) for scenarios modelled by the ANU
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an optimal level of tree replacement, below which risks are
unnecessarily high, and above which costs increase greatly with
only marginal benefit
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IMPLEMENTING THE STRATEGY FOR SAFE, SUSTAINABLE TREES
Canberra’s urban forest is a valuable resource that contributes significantly to the character of
Canberra, but, as described in this paper, a strategy with immediate and decisive action is
needed to sustain the value and safety of this asset.
With a great proportion of our street and park trees simultaneously reaching the end of their
safe life, an increased level of inspection, maintenance and replacement is required to avoid
excessively high future cost burdens, including tree-related injuries, deaths and litigation.

THE KEY ELEMENTS OF THE STRATEGY TO ACHIEVE THIS ARE TO:
•

implement programmed (five-year cycle) inspection of all ‘satisfactory’ and ‘poor’ condition
trees (currently 82 300)

•

replace ‘unsatisfactory’ trees at the optimal rate of 1445 trees per year with the aim of
replacing all unsatisfactory trees over the next five years

•

retain reactive maintenance (public complaints) and routine maintenance providing road
and utility clearance for ‘healthy’ trees

•

increase annual spending by 70% to deliver the target service level

... an increased level of inspection, maintenance and replacement is
required to avoid an excessively high future cost burden, including
tree-related injuries, deaths and litigation.
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DETERMINING THE RETENTION VALUE OF TREES
ON DEVELOPMENT SITES
ANDREW MORTON
ABSTRACT/SYNOPSIS
The planning for any new development requires consideration of many different
constraints, but by and large the preservation of trees on development sites is rarely
considered from the initial planning stages. Trees are often viewed as potential problems
to the development, rather than opportunities or assets. An arborist’s report is commonly
completed as a requirement of the Planning Authority toward the end of the design phase,
rather than guiding the site layout from the beginning of the project.
It is generally recognized by the community and developers alike that good quality, wellsited trees can make a significant contribution to the amenity of an individual property and
the local area and make any new development more attractive and saleable. By
understanding which trees are worth preserving and how much space is needed for their
long-term survival during the initial design phase, it may be feasible to achieve a
harmonious relationship between trees and buildings and thereby enhance any new
development and sustain amenity within the local area.
To date, the methodologies used to establish the retention value of trees on development
sites have concentrated on their sustainability in the landscape (that is their health,
condition and longevity) as the main determining factor. However, the environmental,
amenity and heritage values of trees are also important factors and need to be considered
in balance with the trees sustainability using a systematic, logical and defensible
approach.
INTRODUCTION
There is always a compromise between retaining trees on a development site and the
economic imperatives of land development. It is clear that the community values trees
given their contribution to the amenity and visual character of the local area. Retaining
trees on development sites is a fine balance between sustaining that amenity and the
economic development of the land. Establishing priorities for the retention of trees is an
important part of the planning process if amenity is to be sustained in the long term.
Unfortunately the assessment of the values that trees contribute to our urban areas is
highly subjective and difficult to quantify.
Methodologies for establishing the retention values of trees on development sites is not a
new concept. There has been an evolution of methodologies for establishing retention
values since the introduction of BS 5837, but these have progressively moved away from
the more subjective parts of the assessment.
BS 5837:1991
The British Standard (BS 5837:1991 – Guide for Trees in Relation to Construction) first
published in 1980, provides guidance on preparing Pre-development Tree Surveys and
establishing retention values for trees within development sites. BS 5837:1991 provides
some basic categories and sub-categories that can be assigned to trees (refer Appendix
2). These categories were an attempt to sort-out trees in terms of their desirability or
suitability for retention within the context of a development site in order to provide some
guidance for planning purposes.
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The short-coming of this method is that it is fairly conceptual and offers no criteria for
assessment of these values or any detailed method to assign a tree to a particular
category. In essence though, it promotes the idea that retention values should be based
on an assessment of the amenity values of a tree as well as their overall health, condition
and longevity (sustainability).
SULE
In 1993, the British Standard approach was superseded by a methodology known as Safe
Useful Life Expectancy (SULE) developed by Jeremy Barrell, a British arboriculturist.
SULE was based loosely on the British Standard, but is more systematic and rigorous in
its approach. SULE made an attempt to assimilate the health, condition and value of a
tree, using remaining life expectancy (in consideration of safety issues) as a measure of its
sustainability in the landscape. This system was promoted as best practice in predevelopment tree surveys and has been widely used throughout Britain, the United States
and Australia. The concept behind SULE is that of sustained amenity, the longer a tree
can contribute to amenity in a sustainable way (in consideration of safety and the
proposed development), the higher the retention value. The methodology is summarized in
Appendix 3.
In spite of the objective of sustaining amenity though, there is little in this methodology that
assists in determining the relative amenity value (or other value) of a tree or trees. The
method focuses primarily on determining a tree’s sustainability in the landscape (i.e. how
long a tree can be retained in the landscape in consideration of its health & structural
integrity (safety). However, other factors such as the size and appropriateness of retaining
the tree in light of the proposed development (usefulness) are also considered.
Tree A-Z
In 2000, Jeremy Barrell developed a new methodology known as Tree AZ. The emphasis
of Tree AZ is negative selection. That is, all trees should be assumed to be worth
preserving until such time as it can be demonstrated otherwise. Once the trees that aren’t
worth preserving are identified (based on a predominantly arboricultural assessment), the
trees that are worth preserving become the primary focus of the planning exercise.
In this method, safety is considered to have absolute priority in decisions regarding tree
retention. As such, the contribution to amenity that a tree provides is overruled by safety
considerations, that is, amenity value is a secondary consideration. In simple terms it
translates that a tree with a high amenity value, if structurally defective and hazardous or
diseased with a short remaining life expectancy should not be assigned a high retention
value. In theory this is a logical assumption.
Barrell acknowledges that nuisance and other negative values (of trees) are also of
importance and must be taken into consideration when assigning retention values. He also
acknowledges that a tree’s environmental values (such as a tree’s wildlife habitat value)
also need to be considered, but the methodology does not attempt to establish these
relative values. Barrell also recognizes that under the British planning framework,
preserving amenity is the main focus of local planning instruments in relation to tree
preservation.
The aim of both systems (SULE & Tree AZ) is to convert what amounts to a fairly complex
arboricultural assessment into a few broad categories that are easily understood by
planners and can be considered together with other constraints to determine the best
layout and design of the site. Ultimately this is the main aim of establishing tree retention
values.

112

Essentially these categories can be defined as follows:
•
•
•
•

Trees that are important to preserve (most suitable),
Trees that are desirable to preserve (suitable),
Trees that are undesirable for preservation (not particularly suitable); and
Trees that should be removed (unsuitable).

SRIV
The Institute of Australian Consulting Arboriculturists (IACA)© has also developed a
methodology called the Sustainable Retention Value Index (SRIV)©. This method mainly
concentrates on the viability of the tree within the development site (i.e. it’s sustainability in
the landscape) without consideration of its landscape or amenity value. SRIV©
acknowledges that arboricultural elements can be assessed fairly objectively by trained
personnel, but assessing amenity values is highly subjective and fraught with difficulty,
therefore it is ignored. In this method, trees that are normally considered of low retention
value (such as dead trees and noxious weeds) are excluded from the assessment since
the requirement to remove these trees would generally be a foregone conclusion.
DISCUSSION
All of these methodologies focus primarily on the sustainability of the tree in the landscape
as a way of determining its value for retention, thus a tree that is in good health and
condition with a long remaining life expectancy is considered the best candidate for
retention on a development site. Decisions about sustainability rely predominantly on a
detailed arboricultural assessment. These assessments can be relatively objectively
assessed by a trained arboriculturist with good knowledge and experience in evaluating
biological and biomechanical indicators (Refer to Appendix 2).
The difficult part to assess consistently and objectively is a tree’s amenity, heritage and
environmental values. There is no doubt that the criteria developed in the past to assess
these factors is highly subjective and provides inconsistent results, even when trained
professionals undertake the assessment. However, this doesn’t mean that these factors
are unimportant and should be ignored. Despite the inherent difficulties, some measure of
the relative value of a tree or trees in consideration of these factors is necessary. No
method currently provides a systematic way of measuring and balancing both sides of the
equation to arrive at an informed decision on tree retention value.
A trees amenity, environmental and heritage values are the main reason that the
community supports tree preservation initiatives. That support is reflected in relevant
legislation to protect those values at a local, state and federal level. Like the British
planning system, Tree Preservation Orders in NSW are primarily designed to preserve
amenity, not the inherent values that trees contribute to environmental quality. Most TPO’s
in NSW are derived from the Model Provisions of the Environmental Planning and
Assessment Act 1979 (EP&AAct), which permit a local planning authority to make a Tree
Preservation Order for the purpose of “preserving or enhancing amenity”. It is the trees
contribution to the amenity, landscape quality and visual character of an area that is
important from a planning perspective.
Since methodologies for establishing retention values are undertaken primarily within a
planning context, amenity value must be given due consideration. Likewise heritage
conservation and environmental protection are important planning issues and constraints
to any new development.
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Section 79C of the EP& A Act lists the general matters for consideration in evaluating a
development application. Aside from the local environmental planning instruments
(generally embodied in a Local Environment Plan), Development Control Plans and other
regulations, the Planning Authority must consider “the likely impacts of that development,
including environmental impacts on both the natural and built environments, and social
and economic impacts in the locality”. Therefore, in order to assess the potential impact of
a development proposal, the relative contribution that individual trees and groups of trees
make to amenity and the natural and built environment must be evaluated and considered.
To ensure a balanced decision on tree retention, these values also need to be weighed up
and considered together with a tree’s sustainability in the landscape. A measure of
sustainability is important, since it is an estimate of the relative length of time that that
amenity and other values can be provided. The heritage value of an artifact or building
diminishes or increases according to its rarity and condition. So too, a tree’s environmental
value diminishes with reduced longevity. The amenity value of a tree diminishes if it will
only be maintained over a short time frame. Therefore the sustainability of a tree in the
landscape is an important part of the equation and has a clear relationship with those
values.
The amenity, heritage and environmental values of a tree should not be confused with the
inherent values that most or all trees provide, such as carbon sequestration and
improvement in air quality. Rather, these values relate to individual trees and groups of
trees in particular situations. These values can be positive and negative. They vary
according to the species and size of the tree and its position in the landscape. Whilst it
may be difficult to assign categories and values to categories, the opposite ends of the
spectrum can be readily understood and in some instances are currently defined by
relevant state or federal legislation or local planning instruments.
Again, assessing the values of trees in this fashion is not new. There have been numerous
attempts to develop methodologies that assess these types of values in order to arrive at
some type of monetary valuation for a variety of purposes. In a similar way, monetary
valuation methods are primarily designed to provide a relative value, and then assign a
dollar value to that. But most give unreliable and inconsistent results, simply because the
criteria for assessment are very subjective and open to interpretation. In addition, trees are
not commodities that can be bought and sold, so the values given can never be tested in
an open market situation.
One of the better known and utilized valuation methods in Australia is the Thyer Method,
developed by Peter Thyer. This method considers the overall size of the tree and relates
its size factor to a relative measure of the trees environmental, heritage and aesthetic
values. Whilst there are some measures of sustainability (health, vigour, suitability & life
expectancy) built in to the formula, they are not considered independently. The
independent assessment is a significant issue, since it is the sustainability in the
landscape that increases or diminishes these values to some extent, therefore it needs to
be considered first. For example, tree can be significant (for heritage, environmental or
amenity reasons) regardless of its health, condition and longevity (or its size!). At first
glance this may appear to contradict my previous discussion. However, I am not
suggesting that a tree that is significant necessarily has a high retention value. A high
retention value would depend on two parts of the equation being satisfied. That is, is must
be both sustainable in the landscape for a reasonable time frame and be significant in the
landscape to have a high retention value. That is why sustainability and landscape
significance need to be assessed independently then weighed up to provide a meaningful
retention value.
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ASSESSING ENVIRONMENTAL, HERITAGE & AMENITY VALUES
The subjective nature of the criteria could be sharpened somewhat if there was a closer
reference between the assessment criteria and our current legislative and planning
framework, since these embody at least some of the definitions. This is a useful reference
for two reasons. Firstly, this framework in essence reflects community standards,
expectations and values; and secondly, the reason for the evaluation (of retention values)
is to assist in the planning process and determine the extent of impact (i.e. potential loss of
amenity and other values). Even though there may still be some grey areas, the opposite
ends of the spectrum are easily understood.
For example, consider the environmental value of a tree. How can the environmental value
an individual tree be defined? Using the existing legislative framework in NSW, at one end
of the spectrum we have Threatened and Vulnerable Species and at the other end we
have Noxious Weeds. Both of these are defined under State and Federal Legislation, (i.e.
The Threatened Species Conservation Act (TSCAct) and the Noxious Weeds Act)
therefore they can be assessed objectively. Logically, a species that is listed as a
Threatened Species under the TSCAct is considered of high value, and a species listed as
a Noxious Weed (within the relevant Local Government Area) is considered of very low
value. The attached tables (Appendix 4) provide some suggested criteria that could be
used to rank the importance of a tree or trees in the context of these values.
In between these two ends of the spectrum, we have trees that may be listed or
recognized as environmental weeds or nuisance species (but not necessarily Noxious);
trees that are protected under local Tree Preservation Orders; and trees that are locallyindigenous to the area, but are not threatened species. These categories can be assessed
fairly objectively by reference to the local planning codes and instruments and schedules
and definitions in state or federal legislation.
Likewise, consider heritage values. At one end of the spectrum we have a tree that is
listed as a heritage item under the relevant Local Environment Plan with a local, state or
national level of significance. At the other end we have a tree with no known heritage
significance or association. In between, there may be trees that are listed on Significant
Tree Registers, but have no legislative protection or trees whilst not listed, have strong
association with a particular heritage item or building, or are representative of a particular
era or style of landscape design within that landscape.
Amenity value is a little different to evaluate, since there is no legislative framework to
provide any reference for assessment. However, aspects of amenity, such as a tree’s
aesthetic value, can still be measured fairly objectively if there are some criteria and
framework for assessment. I would argue that the amenity value of a tree is a combination
of its overall size, position in the landscape, form and habit, foliage density and overall
contribution to amenity. These aspects can be given weightings to provide relative values
(refer to Appendix 4).
DETERMINING A LANDSCAPE SIGNIFICANCE RATING
Most previous monetary valuation methodologies use some form of relatively complex
mathematical equation or scoring system. Whilst this may be necessary for monetary
valuation, in my view it is unnecessary for assigning retention values. Ultimately all that is
necessary is for a considered evaluation of the trees amenity and other values and to
place trees into one of four broad categories to aid in the planning process and guide the
layout of the site. As such, a fairly simple system based on the rankings shown in the
previous tables (Appendix 4) can be used to assign a landscape significance rating to
each tree (refer to Appendix 5).

115

DETERMINING TREE RETENTION VALUE
Weighing up sustainability and landscape significance to arrive at a retention value is the
next step in the process. We have seen that these two elements must be assessed
independently, since they have a relation ship with one another. The health, condition and
longevity of an item (in this instance a tree) increases or diminishes depending on its level
of intactness, quality and potential longevity.
To do this systematically, Footprint Green (a Sydney based arboricultural and
environmental consultancy firm) have developed a simple but effective table. The version
following is modified from the original, but the intent is the same (refer to Figure 2).
FIGURE 2 – TREE RETENTION VALUES – ASSESSMENT METHODOLOGY
Landscape Significance Rating
Estimated Life
1
2
3
4
5
6
7
Expectancy
Greater than 40 Years
High Retention Value
15 to 40 Years
Moderate
5 to 15 years
Low Ret. Value
Less than 5 Years
Very Low Retention Value
Dead or Hazardous
Ref:- Modified from
Couston, Mark & Howden, Melanie (2001) Tree Retention Values Table Footprint Green Pty Ltd, Sydney
Australia

In effect what this table shows is that a tree that has high environmental, heritage and/or
amenity value (high landscape significance) and is sustainable in the landscape in the
long-term should be considered of high retention value. A tree which has low landscape
significance should be considered of low retention value, regardless of its sustainability. A
tree which has a high landscape significance rating, but is dead or potentially hazardous
(and beyond remedial treatment), has a low retention value, since its health and condition
diminishes its value.

CONCLUSIONS
Existing methodologies developed since the 1980’s to assess the retention values of trees
on development sites do not adequately address the amenity, heritage and environmental
values that trees contribute to a local area. Most of these systems rely purely on a
measure of sustainability in the landscape to derive a retention value. Amenity, heritage
and environmental values are largely ignored, since they are subjective in nature and
difficult to assess consistently and objectively. Not withstanding this, it is these values that
are the main focus of local tree preservation initiates, not the inherent values that most or
all trees provide. It is the potential impact or loss of these values that local Planning
Authorities must assess as part of any development proposal.
This is not to say that sustainability is irrelevant. It is certainly a significant part of the
evaluation, since it is the sustainability of the tree that increases or diminishes these
values. The health, condition and longevity of a tree or trees can be assessed in a
relatively objective manner by a trained arboriculturist.
The subjective nature of most of the criteria for assessment to date could be improved by
reference to Federal & State Legislation and Local Planning instruments, since it is those
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things that both reflect community standards and expectations and form the framework for
the assessment of development proposals. Whilst there may be some grey areas, the
opposite ends of the spectrum can be readily understood. An attempt to rank these is
shown in the attached tables (Appendix 4).
Once there is some measure of a tree’s overall importance or significance in the
landscape (i.e. its contribution to environmental, amenity and heritage values), these two
factors can be weighed up using a simple table which then categorises the tree or trees
according to its suitability or desirability for retention. The end result is a methodical and
systematic approach, which can be scrutinized and defended where necessary, and could
form a more standarised approach to the assessment of the retention values of trees on
development sites.
REFERENCES:Draper, Danny (2006)
SRIV - Sustainable Retention Value Index ©
The Australian Arbor Age, Volume 11, No.1 (June/July 2006)
Mayne Publishing Pty Ltd, Sydney
Mattheck, Dr. Claus & Breloer, Helge (1994) – Sixth Edition (2001)
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The Stationery Office, London, England
Thyer, Peter (1986) – Revised 1996
The Thyer Tree Valuation Method
Peter Thyer www.intercoast.com.au
British Standards Institute (1991)
British Standard 5837:1991 – Guide for Trees in Relation To Construction
British Standards Institute, London
Matheny, N. & Clarke J. R. (1998)
Trees and Development – A Technical Guide to Preservation of Trees During Land
Development
International Society of Arboriculture, Illinois USA
Barrell, Jeremy (2005)
Detailed Guidance on Practical Tree AZ Assessment (Guidance Note 7)
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Pre-development Tree Assessment
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APPENDIX 1 – ASSESSMENT OF THE SUSTAINABILITY OF A TREE IN THE LANDSCAPE
Biological or Biomechanical indicators
Deadwood
Dieback
Pest Infestation
Disease
Epicormic Growth
Canopy Density
Foliage Size
Foliage Colour
Extension Growth
Mechanical Injury/Fire Injury/Lightning Strike
Soil Level Changes
Root severance/damage
Improper pruning
Branch Loss/storm damage

Health
Health & Vigour

Vigour

Damage

Included Bark
Fractures/Cracks
Wounds
Decay
Cavities
Elite Epicormic Sprouts
Soil Cracking
Soil heaving/ Root plate movement
Exposed roots
Excessive lean
Root severance/damage

Defects

Condition

SUSTAINABILITY
Remaining Useful Life
Expectancy
(Age of the tree - normal lifespan
in an urban area) - modified in
consideration of health, condition
& suitability

SUBJECT TO
Further Hazard Assessment
Remedial work to improve
safety factor/remove/reduce
hazard.

Stability

Soil Type/Depth
Climate/Microclimate

Suitability to locality

Hydrology

Suitability

Proximity to existing structures/services, likely
to or currently causing significant damage.
Damage to structures/services

Suitability to position

Available space for future growth
Size relative to existing space
Ref:- Morton, Andrew (2003) Assessment of the Sustainability of a Tree in the Landscape. Earthscape Horticultural Services. Sydney, Australia
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APPENDIX 2
BS 5837:1991 CATEGORIES AND SUB-CATEGORIES

A

B

C

D

HIGH

MODERATE

LOW

REMOVE

Trees whose retention is Trees whose retention Trees which could be
most desirable
is desirable
retained

Trees which should
be removed

1

Trees that might be
included with the high
Vigorous healthy trees, of category, but because
of their numbers or
good form, and in
slightly impaired
harmony with proposed
condition, are
space and structures;
downgraded in favour
of the best individuals

2

Healthy young trees of
good form, potentially in
harmony with the
proposed development

3

Trees for screening or
softening the effect of
existing structures in the
near vicinity, or of
particular visual
importance to the locality

Trees with significant
fungal decay at the
base or on the main
bole.

4

Trees of particular
historical,
commemorative or other
value, or good specimens
of rare or unusual
species

Trees with a cavities
or cavities of
significance to safety.

Trees in adequate
condition, or which can
be retained with
Dead, or structurally
minimal tree surgery,
dangerous trees.
but are not worthy for
inclusion in the high or
moderate categories

Immature trees with
Immature trees or
potential to develop
trees of no particular
into the high category merit.

Unstable trees

Trees that will
become dangerous
after removal of other
trees for reasons
given in 1-4

5

British Standards Institute
BS 5837:1991 Guide for Trees in Relation to Construction
British Standards Institute, London, UK
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APPENDIX 3
PROCEDURE FOR ASSESSING SAFE USEFUL LIFE EXPECTANCY (SULE)

1

Estimate the age of the tree

2

Establish the average life span of the species

3

Determine whether the average life span needs to be modified due to local environmental
situation

4

Estimate remaining life expectancy

Life Expectancy

average modified life span of species - age of
tree

=

5

Consider how health may affect safety (& longevity)

6

Consider how tree structure may affect safety

7

Consider how location will affect safety

8

Determine safe life expectancy

Safe Life Expectancy

=

life expectancy modified by health, structure
and location

9

Consider economics of management (cost vs benefit of retention)

10

Consider adverse impacts on better trees

11

Consider sustaining amenity - making space for new trees

12

Determine SULE

Safe Useful Life Expectancy

=

safe life expectancy modified by economics,
effects on better trees and sustaining amenity

Ref: Barrell, Jeremy (1996)
Pre-development Tree Assessment
Proceedings of the International Conference on Trees and Building Sites (Chicago)
International Society of arboriculture, Illinois, USA
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APPENDIX 4 – FACTORS THAT INCREASE OR DIMINISH AMENITY, HERITAGE & ENVIRONMENTAL VALUES
FACTORS CONTRIBUTING TO AMENITY / AESTHETIC VALUE

Live Crown Size
Canopy density - apply to
deciduous trees in full leaf.

Visual Prominence/ Visual
Impact in the Landscape

Form and habit

Relationship to other trees
and spatial elements or
built forms - (setting).

Very High

High

Medium

Low

Very Large (Greater than 200m²)

Large (100-200m²)

Medium (40-100m²)

Small - Less than 40m²

Dense - 90-100% foliage cover

Normal - 70-90% foliage cover

Thinning - 50-70% foliage cover

Sparse - less than 50% foliage
cover

Located in a visually prominent
position in the landscape. A
landmark or visible from a
considerable distance. Located at a
focal point, visible against the
skyline.
Very good form and branching
habit, excellent specimen,
aesthetically distinctive or
outstanding, constitutes a excellent
representative of the species.
A tree or one of a group of trees that
creates a 'sense of place' or
special character which creates a
sense of identity with the place.
Makes a significant contribution to
the visual character of the area.

Visible from surrounding
properties the street or other
thoroughfares (including
waterways)

Visible from surrounding
properties.

Not visible from surrounding
properties (obscured by other trees
or built forms).

Good form and habit, minor
distortion or suppression, good
representative of the species.

Fair form and habit, moderate
distortion or suppression, fair
representative of the species.

Poor form and habit with significant
distortion or canopy suppression,
atypical or poor representative of
the species.

Makes a positive contribution to
the visual character of the locality
or the amenity of the area (shade,
wind amelioration, visual buffer or
screening, provides scale to
architectural & spatial elements).

Makes a fair/neutral contribution
to the amenity of the
property/visual character of the
area.

Makes a negligible contribution to
the amenity of the
property/surrounding properties or
detracts from the visual character of
the area.

FACTORS CONTRIBUTING TO ENVIRONMENTAL VALUE
Very High

High

Medium

Low

Environmental
Significance

Threatened Plant Species or key
species in an Endangered
Ecological Community (as defined
under TSCAct).

Locally indigenous species &
representative of the original
vegetation of the area.

Planted or self-sown exotic or
non-local native tree, protected
under the local Tree
Preservation Order.

Scheduled as a Noxious Weed or
Environmental Pest Species or
Exotic or non-local native tree
Exempt under TPO.

Botanical importance

Rare or few in cultivation in the
region. The only example of its type,
a species endemic to the locality.

Uncommon in cultivation.

Common in cultivation

Very common in cultivation, widely
represented in the region.

Habitat Value

Provides important habitat
(nesting/foraging/food
source/shelter) for threatened
fauna species

Provides habitat for native
wildlife. Located within a
key/identified vegetation/wildlife
corridor. Evidence of nesting
hollows, known food source, other
visible evidence of wildlife
(markings, nests etc)

Beneficial for native wildlife.

Little or no value to native wildlife
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FACTORS CONTRIBUTING TO HERITAGE VALUE
Very High

High

Medium

Cultural Heritage Value

Scheduled as a heritage Item under
Local LEP, Local or State level of
significance. Forms part of the
curtilage of a heritage item or
structure & has a known or
documented association with that
item.

Strong historical association
with built forms or other historical
artifacts (ie other heritage items).
A tree or one of a group of trees
that exemplifies a particular style
or era of landscape/garden
design. An important benchmark
referencing or representative or
defining a particular era,
supported by documentary
evidence. Listed on Significant
Tree Register

Historical association supported
by anecdotal evidence or
unsubstantiated information.
Suspected historical association
based on knowledge of similar
sites, tree age, other tree species
etc.

Aboriginal Heritage

Aboriginal cultural artefact,
evidenced by identifiable markings
(lookout tree, shield tree etc) or
other documentary evidence.

Historical Significance

Commemorative Planting relating
to an important historical event or
planted by an important historical
person.

Natural Heritage

Remnant tree, existing prior to the
development of the local area.

Low

No heritage importance or value,
no known or suspected historical
association.

Representative of the original
vegetation (structure, floristics) of
the area

Ref:- Morton, Andrew (2003)
Factors that Increase and Diminish Amenity, Heritage and Environmental Values
Earthscape Horticultural Services. Sydney, Australia
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APPENDIX 5
CRITERIA FOR ASSESSMENT OF LANDSCAPE SIGNIFICANCE
The level of landscape significance has been determined using the following key criteria as a
guide:
1.
•
•
•
•

•
•
•

•

2.
•

•
•
•

3.
•
•
•
•

SIGNIFICANT
The subject tree is listed as a Heritage Item under the Local Environment Plan (LEP) with
a local, state or national level of significance; or
The subject tree forms part of the curtilage of a Heritage Item (building /structure /artifact
as defined under the LEP) and has a known or documented association with that item; or
The subject tree is a Commemorative Planting having been planted by an important
historical person (s) or to commemorate an important historical event; or
The subject tree is scheduled as a Threatened Species or is a key indicator species of an
Endangered Ecological Community as defined under the Threatened Species
Conservation Act 1995 (NSW) or the Environmental Protection and Biodiversity
Conservation Act 1999; or
The tree is a locally indigenous species, representative of the original vegetation of the
area and is known as an important food, shelter or nesting tree for endangered or
threatened fauna species; or
The subject tree is a Remnant Tree, being a tree in existence prior to development of the
area; or
The subject tree has a very large live crown size exceeding 300m² with normal to dense
foliage cover, is located in a visually prominent in the landscape, exhibits very good form
and habit typical of the species and makes a significant contribution to the amenity and
visual character of the area by creating a sense of place or creating a sense of identity; or
The tree is visually prominent in view from surrounding areas, being a landmark or visible
from a considerable distance.
VERY HIGH
The tree has a strong historical association with a heritage item
(building/structure/artifact/garden etc) within or adjacent the property and/or exemplifies a
particular era or style of landscape design associated with the original development of the
site; or
The subject tree is listed on Council’s Significant Tree Register; or
The tree is a locally-indigenous species and representative of the original vegetation of
the area and the tree is located within a defined Vegetation Link / Wildlife Corridor or has
known wildlife habitat value;
The subject tree has a very large live crown size exceeding 200m²; a crown density
exceeding 70% Crown Cover (normal-dense), is a very good representative of the
species in terms of its form and branching habit or is aesthetically distinctive and makes a
positive contribution to the visual character and the amenity of the area.
HIGH
The tree has a suspected historical association with a heritage item or landscape
supported by anecdotal or visual evidence; or
The tree is a locally-indigenous species and representative of the original vegetation of
the area; or
The subject tree has a large live crown size exceeding 100m²; and
The tree is a good representative of the species in terms of its form and branching habit
with minor deviations from normal (eg crown distortion/suppression) with a crown density
of at least 70% Crown Cover (normal); and
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•

The subject tree is visible from the street and surrounding properties and makes a
positive contribution to the visual character and the amenity of the area.

4.
•
•

MODERATE
The subject tree has a medium live crown size exceeding 40m²; and
The tree is a fair representative of the species, exhibiting moderate deviations from
typical form (distortion/suppression etc) with a crown density of more than 50% Crown
Cover (thinning to normal); and
The tree makes a fair contribution to the visual character and amenity of the area; and
The tree is visible from surrounding properties, but is not visually prominent – view may
be partially obscured by other vegetation or built forms.
The tree has no known or suspected historical association

•
•
•
5.
•
•
•

6.
•
•

7.
•

LOW
The subject tree has a small live crown size of less than 40m² and can be replaced within
the short term with new tree planting; or
The tree is a poor representative of the species, showing significant deviations from the
typical form and branching habit with a crown density of less than 50% Crown Cover
(sparse); and
The subject tree is not visible from surrounding properties (visibility obscured) and makes
a negligible contribution or has a negative impact on the amenity and visual character of
the area.
VERY LOW
The subject tree is listed as an Environment Weed Species in the relevant Local
Government Area, being invasive, or a nuisance species.
The subject tree is scheduled as exempt (not protected) under the provisions of the local
Council’s Tree Preservation Order due to its species, nuisance or position relative to
buildings or other structures.
INSIGNIFICANT
The tree is a declared Noxious Weed under the Noxious Weeds Act (NSW) 1993

Ref:- Morton, Andrew (2003)
Criteria for Assessment of Landscape Significance
Earthscape Horticultural Services. Sydney, Australia
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DRAFT AUSTRALIAN STANDARD FOR THE PLANNING
AND PROTECTION OF TREES ON DEVELOPMENT
SITES
DAVID GALWEY

INTRODUCTION
Contrary to popular opinion, standards are not forced upon us by a governing body. Rather,
they are developed by industry when there is a need for uniform national guidelines for the
industry and for the wellbeing of the broader community.
Several areas have been recognised by the arboricultural industry requiring standards. The
Australian Standard for Pruning Amenity Trees (AS 4373) was published in 1996. It has
recently undergone review. Draft standards being developed and nearing completion include
the areas of amenity tree valuation, specifying trees, and tree protection.
While Australia has undergone rapid development in the last 200 years, development continues
to forge ahead as we find new areas to establish housing and industry, as well as squeezing
more people into established cities, suburbs and towns. Let’s face it – in Australia, we have
space.
We also have trees; and in general, as a community, we value them. So trees are often
retained on development sites, large and small. Sometimes this has been successful; more
often it has not. The successful protection of trees on development sites requires good
planning, thorough protection, and ongoing management. Arborists, councils, designers and
developers all have different opinions of how this is best achieved. (Financial returns can be
significantly affected.)
An Australian Standard will provide uniform guidelines across the country. For tree managers,
the pruning standard can be referred to when specifying pruning contracts. Similarly, planners,
designers and arborists will be able to refer to the tree protection standard when specifying tree
protection measures for development.
PROCESS
The need for a tree protection standard has been recognised by industry for some time, and a
committee formed approximately five years ago. The draft standard has undergone several
years of evolution – committee members are all busy people, so meetings often happen at wide
intervals. Other standards, such as the British Standard for Trees in Relation to Construction—
Recommendations (BS 5837:2005) and its predecessor have been useful references.
Organisations that have nominated members onto the committee include:
•
•
•
•
•

Australian Council of National Trusts
Australian Institute of Building Surveyors
Australian Institute of Horticulture Inc
Australian Institute of Landscape Architects
Australian Local Government Association
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•
•
•
•
•
•
•
•
•
•
•
•

Australian Pipeline Industry Association
Australian Property Institute
Energy Networks Association
Institute of Australian Consulting Arboriculturists
International Society of Arboriculture – Australia Chapter
Local Government Tree Resources Association
National Arborists Association of Australia
Nursery & Garden Industry Australia
Parks and Leisure Australia
TAFE NSW
The University of Melbourne
Water Services Association of Australia

The draft is nearing completion and will soon be available for public comment. It is important
that all interested parties review the draft at that stage and provide feedback. All feedback is
considered by the committee and any necessary changes made. Finally, if approved by the
main committee, the standard is published.

THE DRAFT STANDARD
The draft standard aims to provide guidelines for tree protection not only on construction sites,
but also in any other situation where trees may be affected by works, such as for events in
public spaces.
The standard will provide guidelines for all stages of development:
Planning
•
Detail surveys – consider local planning controls and government legislation
•
Tree assessment – tree condition, quality, life expectancy (Preliminary Report)
•
Preliminary development design – setbacks to buildings and services
•
Development submission – review plans (Comprehensive Tree Protection Report)
•
Development approval – review consent/permit conditions
Pre-construction
•
Initial site preparation – tree removal and pruning; establish tree protection
•
Site establishment – locate temporary infrastructure
Construction
•
Site work – demolition, earthworks; maintain tree protection
•
Construction work – liaise with site manager; maintain tree protection
Post-construction
•
Final certification – tree health; remedial works
•
Maintenance period – maintain and monitor
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Arborist input
1.
Receive site survey plans, which should show all trees (with numbering), actual crown
spreads, other relevant features, and spot levels.
2.

Tree assessment – collection of all relevant tree data. The draft standard does not
recommend one particular method for rating trees, but provides several resources.

3.

Preliminary Arboricultural Report – this will provide sufficient details to planners and
designers to facilitate the design layout. The report should list all trees with their species,
location, dimensions, condition, quality and suitability, along with any other relevant
details.

4.

Design review – review the design and provide relevant feedback to designers and
planners.

5.

Comprehensive Tree Protection Report – outlining any special construction methods
required and tree protection measures for all stages of the development. The report is to
include a Tree Protection Plan showing Tree Protection Zones for trees being retained.

TREE PROTECTION ZONES
Different methods have been used in Australia and other countries for determining the size of
the Tree Protection Zone. Widely used methods include the earlier British Standard (BS
5873:1991), the latest British Standard (BS 5873:2005), Matheny and Clark’s method and
publications by Kim Coder in the US.
The draft Australian Standard recommends calculating a Root Protection Zone based on stem
diameter, tree age and tree vigour.
Minor encroachment (up to 10% by area) will be allowed into the RPZ provided the RPZ is
increased elsewhere to compensate for this.
For major encroachment (more than 10% by area) to occur, an arborist must be able to
demonstrate that this would not adversely affect the tree’s viability – its stability and vigour – in
the long term.
The draft Australian Standard further recommends that, where any works may affect the tree
canopy, a Crown Protection Zone is also required. This would usually be one metre outside the
canopy perimeter.
The Tree Protection Zone to be marked on plans is therefore a combination of the Root
Protection Zone and the Crown Protection Zone.

TREE PROTECTION MEASURES
The draft standard will provide extensive guidelines for tree protection measures to be
established and maintained on the development site. Usually, Tree Protection Zones will
require protective fencing. The area must be clearly signed. Irrigation may also be required.
The standard will list activities that are to be excluded from the TPZ, such as storage of
materials, parking of vehicles and plant, cleaning of equipment and so on.
Guidelines will provide protection when access is required within the Tree Protection Zone, for
instance when scaffolding is to be erected.
Other information
The draft standard will contain background information written in plain English, along with
several diagrams and tables, to make it useable by all. Although it still requires that arborists be
involved at all stages of the development, it is still important that those in related professions
can understand and use the standard.
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REALITY BITES BOTH WAYS: HERITAGE VALUES
AND URBAN TREE MANAGEMENT
DR KAREN OLSEN
INTRODUCTION
Who has not had a sinking feeling on discovering that the highly hazardous,
structurally poor, uneven-canopied, failing or senescent tree in a local street or park is
listed as being of heritage significance? Why does reality have a nasty habit of biting in
the midst of our visions, dreams, plans and programs for developing and managing a
better, future urban landscape?
For managers of trees, streetscapes and avenues, there is no doubt that the reality of
respecting and responding to community and heritage values and obligations can be
frustrating and individual’s or community groups’ actions can at times seem
obstructionist. On the other hand, for heritage professionals, the very nature of the
heritage fabric of trees as living, vegetative matter, might seem to add an annoying
complication to the aims of heritage conservation to keep and care appropriately for
culturally significant places we have inherited.
The idea that ‘reality bites’ reflects a range of potential responses to the issue of
heritage and trees, anywhere on the spectrum from sharp cynicism to pragmatism,
from wise hindsight to grim determination – or, usually, any combination of these, from
stakeholders on all sides of a given situation. The aim of this paper is to understand
why and how it is that ‘reality bites both ways’ in the tree management and heritage
management. This includes recognising that the realities of both heritage and
management by their very nature generate highly emotional responses and reactions.
It also includes seeing that each of these realities can offer to its ‘opposite’ specific
insights that can then generate a more holistic value for trees, streetscapes and
avenues which is greater than the sum of its parts. In other words, reality biting can be
a useful tool to help us look further than just the immediate problem at hand.
This paper is in three main parts. Firstly, it examines the values or basic thinking that
landscape professionals and heritage professionals bring to the management of trees,
streetscapes and avenues. It gives detailed consideration to heritage values in
particular, for readers who may not be otherwise familiar with heritage conservation
practice, approaches and terminology. Secondly, the discussion looks at how reality
bites when the thinking of one ‘camp’ appears to collide or be in conflict with the other.
Finally, the paper uses these apparent conflicts to reflect on some constructive
propositions that might facilitate mutual benefits for each.
VALUES FOR ASSESSING AMENITY TREES
In the management of urban trees, streetscapes and avenues, standards for the
assessment of amenity values, and especially financial values, vary widely, and are
probably familiar to readers in many different forms and guidelines. Notwithstanding
these variations, amenity values of trees reflect our appreciation and understanding of
a range of elements or characteristics, which include: health and vigour, amenity/
aesthetic value (including qualities of height, canopy size and trunk diameter, age, form
and location), environmental value, habitat value (for example, the relationship
between indigenous species in a given context and associated fauna), and the future
(for example, life expectancy, growth rate, and so on). These values are overlain with
further considerations which include values – both personal and organisational –
relating to cost (ranging from purchase and establishment costs to long
termmaintenance and eventual removal/ replacement costs), hazard potential and also
potential threats to the tree. Furthermore, this very brief initial listing expands much
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further when we consider particular criteria and specific instances. Terms or concepts
which encompass or expand on many of the values above include those such as
‘outstanding example’ or ‘landscape or location context’.
VALUES OF CULTURAL HERITAGE
How do these values compare with and relate to the values used in heritage? Historic
trees, streetscapes and avenues form a significant landscape feature and have a large
impact on the landscape, both visually and environmentally. They are part of what is
known as ‘heritage’ or, as it has been colloquially described, ‘the things we want to
keep’ (Parliament of Australia 1974: 20). According to the Australian concise Oxford
dictionary, heritage is ‘anything that is or may be inherited’ (Hughes, Mitchell, and
Ramson 1992). The need to keep and pass things on to inheritors is viewed by some
as a ‘basic part of human nature’ (McCarthy 1996: 5).
Fundamentally, heritage conservation itself is built on the twofold premise that (a) there
are places worth keeping because they enrich our lives, help us understand the past
and contribute to the future, and (b) the cultural significance of a place is embodied in
its physical material, use, its history and its past and present meaning to people. In
Australia, ideas about cultural significance are articulated through legislation,
government policies, and, in the most widely used cultural heritage guideline in
Australia, the Australia ICOMOS Burra Charter (1999).
Values of cultural significance in the Burra Charter include historic, aesthetic, scientific,
social and spiritual significance (Australia ICOMOS 1999, Article 1.2), and any place –
in our case, trees or avenues – can be described and analysed as one or more than
one of these values. These values vary from community to community, as well as
having the potential to change within the same community over time.
Historic significance relates to a tree or avenue’s value for it association with important
historical events, eras or individual people. Historic value ‘underlies’ aesthetic, social
and scientific value (Marquis-Kyle and Walker 1992: 23).
Aesthetic significance accommodates all the sensory values of the place (but privileges
the visual especially) and is often encapsulated in architectural terms, such as through
a particular style. Trees and avenues are often considered aesthetic in their own right
apart from issues of history or science, and old trees in particular are often considered
venerable for their size and form.
In assessing the significance of trees, historic and aesthetic significance often interlink
and inform each other. For example, as a commemorative (historic) landscape,
Avenues of Honour exemplify historic significance through their particular aesthetic,
since they are typically developed along the lines of what we often call in design terms
a ‘power landscape’, using symmetry and repetition reflecting an ‘imperial aesthetic’
(Gough 1998) which specifically connotes of their commemorative purpose. On the
other hand, it is the age or ‘oldness’ of the venerable tree mentioned above that often
generates its aesthetic values of notable size and form.
Scientific significance relates to the technical achievements or factors associated with
trees or avenues. For example, horticultural significance includes plant species which
may be rare, endangered, or ‘old’, and these can be important not only as a nostalgic
link but as a genetic resource (Hendricks 1999, Hummer 1999, Telewski 1999). To a
lesser extent, horticultural techniques including methods of plant manipulation and
cultivation – for example, pleaching or even pollarding – are also of scientific value.
Some collections are scientific for their experimental value, and also related to
historical individuals: early use of Tasmanian Blue Gums (Eucalyptus globulus) as
street tree avenues in Melbourne in the mid-nineteenth century by Baron Von Mueller
is a case in point. Habitat value, although increasingly recognised, remains a disputed
application of scientific cultural significance (for example see Ihse and Norderhaug
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1995) and is typically dealt with by other charters (for example see the Australian
Natural Heritage Charter published by the Australian Committee for IUCN 1996).
The issue of determining social value highlights the complexities of heritage value.
‘Social value [can tend] … to mean all those values expressed by the community which
fall outside … current professional frameworks’ (Johnston 1992: 4), and yet should be
recognised and employed within the same parameters as, say, architectural or
historical values and theory. Social value, or the ‘deep sense of attachment to place’
(4), is symbolic of community use even though the social value of a place is particularly
subject to change over time (cf. Burra Charter, Article 1.2 explanatory note).
Like social value, spiritual value relates largely to abstract ideas associated with the
physical fabric of a tree or avenue, often underpinned by historical significance.
THE HERITAGE ASSESSMENT PROCESS
Deciding which trees are significant and which are not involves a detailed process of
physical inspection, (including consideration of ‘condition’ and ‘integrity’), contextual
research, understanding of community values and comparative analysis against other
similar examples and agreed thresholds and criteria. According to the organisation and
‘ownership’ of the particular assessment, specific assessment criteria are developed –
for example in Victoria National Trust criteria differ markedly from Heritage Victoria
criteria. These criteria are a specific articulation of the heritage values discussed above
in more specific terms.
The cultural significance of a place is then compressed into a brief ‘Statement of
cultural significance’, although for street trees this can be as brief as a check-a-box on
a standardised form. In principle, this significance can be used to guide future
management of the tree or avenue, and is recognised primarily through registration on
a relevant listing, overlay or register. According to their purpose, such lists may provide
legal protection (State Government of Victoria 1996), educational information
(Goodchild 1990: 50), and/or warning of potential damage to or loss of a significant
place (Bruce 1995), or advocacy for the same (Graham 1997).
Registers and lists operate at all levels, from the local community to nation- and worldwide, and by both government and non-government bodies. The most comprehensive
street tree and avenue listings currently have been developed either as part of broader
heritage listings (for example, the Victorian Heritage Register or the National Trust
Register of Significant Trees), or in specific typological studies through local
government whereby municipalities can protect and manage their ‘heritage canopy’.
It is worth repeating that understanding cultural significance enables not only insight to
the values of a place, but also the means of protecting them. Furthermore, heritage
principles argue that there is nothing less than a social and often legal obligation to
protect such places for future generations, primarily through the activities of heritage
conservation management.
CONSERVATION PRINCIPLES AND PRACTICE
The ‘conservation’ of trees and avenues really means the best appropriate care of
these places for the enjoyment of present and future communities. Conservation
means ‘all the processes of looking after a place so as to retain its cultural significance’
(Burra Charter, Article 1.4). ‘Cultural heritage conservation’ and ‘natural heritage
conservation’ are usually dealt with independently of each other.
Conservation involves the marrying of conservation principles and actions to the sitespecific significance and contextual issues of a streetscape or avenue to develop a
systematic policy and program or plan (usually known as a CMP or Conservation
Management Plan) and, above all, consistently requires judicious choices on the part
of the practitioner. It means management and use with an ever-conscious view to the
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significance of the place and hence its conservation needs (see Kerr 1996, Goulty
1993).
Needless to say, the appropriate selection of conservation actions can become
extremely complex when a range of these factors are at play, simultaneously, or
perhaps in conflict, in a streetscape environment. Furthermore, matching the
conservation principles and the site-specific significance for a garden is also always
tempered by contextual management issues. Broadly, these contextual issues include:
horticultural requirements at general and specific levels, environmental pressures,
planning and financial issues, and visitor amenity.
Many of these areas of landscape conservation principles and practice are potentially
fraught with difficulty for applied conservation purposes. The reality of historic garden
management and conservation clearly forms a picture somewhat more complex in
reality than that which the ideals of conservation may initially pose. In addition,
programming of conservation works is influenced by a myriad of contextual
management issues, which have the potential to make management choices more
complex again. Issues such as species selection, maintenance, environmental
contexts and changes over time to the urban tree environment, changes to technology
and funding, and replacement and rejuvenation strategies, are all both fascinating and
fruitful areas for debate of broader conservation management of the urban landscape
environment, but cannot be discussed in any detail here.
For the purposes of this discussion though, of special interest here is the concept of
minimal intervention to significant fabric. Colloquially speaking, this means doing ‘as
much as necessary, as little as possible’ (Burra Charter, Article 3.1 and Preamble).
This comes from the broader historical context of conservation being an architecturally
driven endeavour, with a focus on ‘keeping’ or preserving fabric in as static a state as
possible. Clearly, the very nature of vegetation as living ‘fabric’, renders typical
architectural conservation processes and the very approach itself both difficult and
undesirable in practical application.
FALLING THROUGH THE VALUE GAPS
When we examine the values of cultural heritage significance against those of amenity
tree management, there are many overlaps and similarities. However, there are also
some significant gaps. It is these gaps, I believe, that generate much of the angst and
potential conflict associated with management of heritage values and trees in the
urban environment.
The main ‘gaps’ between heritage values and tree management values lie at either end
of the spectrum for each professional approach. In many ways, in practical
management terms, these could be considered to be in direct opposition to each other.
For heritage, the chief values of the tree or avenue seem to lie in its past and present –
for example, ‘What is this tree’s history?’, or, ‘How long has it been valued in the
cultural memory of a community?’ – which then guides its management for the future.
Most importantly, the principle of minimal intervention demands, ‘How can we keep it
this way? … and for as long as possible’.
Conversely, for urban landscape managers, chief values of the tree might be
interpreted as lying in the present and future – for example, ‘How much will this tree
cost to maintain?’, or, ‘How long will it perform well for?’, or, ‘What is its life
expectancy?’, ‘What damage might it cause tomorrow?’. Urban tree and streetscape
management demands a focus on the future environment, limiting risk and working
within externally determined budget constraints.
Of course, the danger in simplifying this situation is that we risk ignoring the many
compatibilities between the two approaches and reducing the values from each
paradigm to the equation where, ‘heritage equals the past at the expense of the future’,
and ‘urban tree management equals the future at the expense of the past’. This sets up
The 7th National Street Tree Symposium 2006

131

an opposition or dichotomy between heritage and urban tree management which
provides fertile ground for misunderstanding, conflict, delay and disappointment for all
concerned.
REALITY BITES BACK
On the other hand, this is where reality will always bite us back, and the gaps that
cause so much angst can actually be productive ‘pressure points’ showing that a
particular value system cannot work in isolation from others around it. It is the realities
of both heritage and horticulture that demonstrates daily that working from the above
equations (heritage=past, horticulture=future) can blind us to the opportunities offered
by each of these fields.
The reality of tree management bites back for heritage professionals when the
approaches offered by the former are ignored. Heritage has often been perceived as a
‘don’t touch’ affair, so that to do, ‘As little as possible, as much as necessary’,
translates to doing nothing at all. Horticulturists and arborists, landscape architects and
planners know that to do this is suicidal as a management practice.
The result can be substandard trees and streets, still managed for ‘heritage values’,
when the very values that a tree was nominated for are long gone. In any historic
landscape, no matter how venerable, the worst indicator possible is perhaps the site
where there are no new trees at all.
These situations are more common than we would like to think, especially with regard
to, but not limited to, street tree avenues. Poor and senescent tree specimens are
often maintained at the expense of aesthetic value and public safety when they are
considered part of a ‘heritage’ landscape (Parker 1998) and, crucially, are not
conceived of in terms of renewable landscape elements (Hitchmough 1990 and see
Hitchmough 1994 on public veneration of trees). Meanwhile, for commemorative
plantings, the reality and hindsight of Avenues of Honour plantings show that species
selection can determine the success or failure of an Avenue. For example, the use of
small mixed Australian native plantings popular in the 1970s – Callistemons, Grevilleas
and perhaps Queensland Brush Box – or even use of the fast-growing Sugar Gums,
both result in memorial avenues that have a reduced sense of presence or longevity
(or both), which is the very reason for which they were planted. Similarly, a Lone Pine
with a bifurcated trunk, no matter what dignitary it was planted by, is still a Lone Pine
with a bifurcated trunk – and reality will bite back one day soon.
Meanwhile, from the other side of the fence, the reality of heritage significance bites
back for tree and landscape managers when tree replacement and management
programming is undertaken with no regard for the immeasurable added value that
heritage can bring to the equation. The principle purpose of planting and maintaining
trees, streetscapes and avenues is at the very least to provide a better environment for
human habitation. Heritage practitioners know it is suicidal as a management practice
to ignore the abstract values, associations and meanings that we, as humans, bring to
these environments.
The result is lost opportunity. Opportunities are lost when tree removals are
undertaken with no understanding of or regard for community values or flexibility to
respond to these community values, or when there is no understanding by the
community of program objectives and processes. Opportunities are lost when the
streetscape is ‘owned’ by the municipality or managed only as the trees which occur in
the space between the suburban street curb and the footpath: the contribution of
privately-owned tree canopy and the social space of front gardens or yards hold
enormous potential as an asset for urban environment managers looking towards
sustainable future solutions. It is often through the eyes of heritage that these values
can be recognised and capitalised on. Opportunities are lost while the whole equation
remains economically-determined; triple-bottom line accounting is discussed widely but
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rarely implemented, and heritage values offer some form of in-road to this rather
resistant aspect of environmental management.
CONCLUSION
It is true that we need to look for the common ground and recognise compatibilities in
values between heritage and tree management approaches. But, it is also important to
recognise the gaps between professional value systems, and use these pressure
points to push the boundaries of each profession to improve outcomes for both.
The benefit of reality and its capacity to bite, is that if we choose to ignore the values of
either sound tree management or sound heritage management, both the future and the
past will come back to haunt us. ‘Keeping things’ (a.k.a. heritage) and ‘growing things’
(a.k.a. horticulture) are actually two sides of the same coin, and that coin is one we
have made. The challenge is to keep sight of the two sides of the coin, to view the
streetscape ‘as both a historic resource and a recreational or aesthetic work in its own
right’ (Mitchell & Pepper 1997), not to mention all of its other environmental and
amenity functions.
What if heritage values could be more dynamic and responsive? And, what if tree
management values could be more sensitive to community needs for ideas of
permanence and stability? In particular I would like to propose for heritage the
development of a specific vocabulary for assessing and managing significant
vegetation, including a dynamic model for significance which is responsive to the
cyclical nature of tree value, including specifying a category of ‘future significance’.
This is a topic for a whole separate paper, but just one of several prospects available
for mutual benefit.
Also needed for heritage is a range of detailed management approaches which are
specific to each value of significance, so that heritage value itself – rather than just the
physical specimen – is maintained and continued appropriately over time.
For tree management, genuine community consultation – not just saying, ‘Well, we
letterboxed them’ or ‘did the public meeting thing’ – is another point for the agenda.
Matching this is the need to share knowledge between all stakeholders, through the
universal adoption of a ‘heritage’ or ‘community’ check box with a written explanation
or analysis for every tree assessment spreadsheet.
For both tree management and heritage professionals, better communication, and
greater inter-disciplinarity can generate improved understanding and, thereby,
improved future management systems. And, in purely practical terms, heritage can
afford to be more flexible in terms of smarter replacement species selection; while at
the same time, tree management can be more open-minded to exploring old and
perhaps now-unfashionable species.
Of course, it is important to acknowledge that many of the opportunities listed are
currently considered or used in some tree and avenue heritage management,
depending on the particular project and individuals involved. However, more can be
done to cross-fertilize, educate and implement these as standard practices, to become
familiar territory for everyone involved in the management of heritage values and urban
tree-scapes.
Reality biting means that the tension between keeping things and growing things can
be a productive one, used to stretch both paradigms. Tree management can help
heritage to move beyond a static approach, to manage vegetation more flexibly and
adopt a broader vision for continuing significance into the future. Meanwhile, heritage
offers to tree management the opportunity to add meaning (to ‘value add’) to standard
tree management, explore alternative solutions, gain improved understanding and
support from communities, and provide an alternate view to potentially reductive tree
assessment of: ‘Senescent specimen: for immediate removal’.
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DEVELOPMENT OF A STANDARD FOR AVENUES
OF HONOUR DATABASE
BEN KENYON
1.

INTRODUCTION
The Avenues of Honour Project has been under way for two years. During the
2004 Treenet Conference, a large undertaking commenced.
The Treenet organisation began to identify each of the Avenues of Honour
throughout Australia.
This paper outlines the aims of developing a national database for the Avenues
of Honour project.
A sample database has been designed that will hopefully form a base that can
be improved upon as the project progresses.

2.

KEY OBJECTIVES OF THE PRESENTATION
•
•
•

3.

Outline the structure of the database
Detail the format that data for the database will be collected
Detail the procedure that will be used to assess and include submitted data
into the database.

DATABASE AIMS

•

Develop an online database that documents the location and current
condition of each tree within an existing or future Avenue of Honour across
Australia.
o The database aims to catalogue each tree that has been planted to
honour an Australian soldier and detail the location and condition of
corresponding plaques.
o Where possible, personal information on the soldier honoured will also
be included.
o Generic information on each of the Avenues of Honour will be detailed.

4.

DATABASE STRUCTURE

4.1

Database Type

The database is a geospatial database. That is, all of the information contained
within the database can be displayed and utilised in a map format through GIS
programs such as MapInfo, ArcView or AutoCAD.
It is envisaged that users of the database will utilise and search the information
in a similar manner to that of ‘Google Earth’.
5.

DATA COLLECTION FIELDS

5.1

Generic Avenue Information

Avenue Name
Planting Date
Designer
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Planted By
Avenue Length
Total Trees Present
Total Trees Planned Original
Total Trees Planned Future
Management authority/Contact person
Associated Groups:
Major changes over time
Hazards problems associated with the Avenue
Donations/Participation
Relevant local issues
Photographic Records- Historical
5.2

Human Information

Service Number- with hyperlink to Australian War Memorial
Service
Surname
Given Names
Next of Kin Contact
Historical Information Contact
Photograph
5.3

Plaque Information

Plaque Present
Plaque Location- Ground or Tree
Plaque Orientation- north, south, east, west
Plaque Condition
Plaque Manufacturer
Photograph
5.4

Tree Information

Memorial Avenue/ Avenue of Honour
Tree ID
Genus/Species
Height
DBH
Tree Age
Health
Structure
ULE
Likely works
Location- WGS 84- Universal
Photograph
6.

FORMAT OF INFORMATION COLLECTED

6.1

Location
All location information will need to be collected in Latitude/Longitude WGS84
format.
This format is an international format that can be easily converted into local
coordinate systems where necessary.
It is also the format that is supported by most commercially available handheld
GPS units.

6.2

Photographs
In the final output of the database three photographs will be displayed (where
available).
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Photographs should all be in JPEG format.
6.3

Data
All data should be submitted in either a Microsoft Access or Microsoft Excel
Format.

6.4

Data Collection
Data collected for submission into the database should be collected using the
specified fields and supplied definitions. The data collection fields and data
collection definitions will be made available online or can be posted to the
respondent.
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7.

EXAMPLE OF THE AVENUES OF HONOUR NATIONAL DATABASE
In the following diagrams, an example of the database structure is shown. The user selects the avenue by location and is able to access the relevant
information contained within the database.

Figure 8: Example of the Avenues of Honour National Database,
Victoria view
Figure 7: Example of the Avenues of Honour National Database,
National view.
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Melbourne CBD

Figure 10: Example of the Avenues of
Honour National Database, Local view
Figure 9: Example of the Avenues of Honour National Database, city view
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Figure 11: Example of the Avenues of Honour National Database, Individual view
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Figure 12: Example of the Avenues of Honour National Database, Individual Details
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8.
8.1

DATA COLLECTION DEFINITIONS
Tree Height
The height of the tree to the nearest meter as estimated from ground level by the
assessor on the day of assessment.

8.2

DBH
The estimated total diameter at breast height of the tree trunk at 1.3m from ground
level. (Diameter at breast height is generally measured at 1.3m from ground level as
an international standard.)
Where there is a multi-stemmed tree the assessor will estimate the ‘TOTAL’ DBH of
the stems combined (see 1 opposite)
Total DBH is the DBH for the combined cross sectional area of all of the trunks, not all
of the diameters added together.

1.3m
Figure 13 DBH multi stem measurement
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8.3

Tree Age
• Young

(< 10%)

• Semi mature

(10 – 30%)

• Mature

(30 – 100%)

Tree age is based on the age of the tree when
compared to the expected ULE (Useful Life
Expectancy) that would be considered typical for
the species in the general area. It is not based on
the health of the tree.
A Lophostemon confertus (Species ULE in eastern
Melbourne = 80 – 100 years) that is 70 years old
would be considered mature.
It is possible for a mature tree to exhibit good
health and have a high ULE. Example: An 85
year old Lophostemon confertus growing in
eastern Melbourne in good health may have a
ULE of 10 to 20 years or even 20+ years.
8.3.1

Young
The tree has recently been planted (within the last
3 – 5 years). The trees age is considered to be
within the first 10% of the total ULE for that
species.
Example: The tree under normal conditions would
be expected to be maintained in the landscape for
at least another 90% of that species ULE.
Figure 14 Age Young
8.3.2

Semi mature

The tree has become established in the site
and its age is more than 10% but less than
30% of the total ULE for that species. The
tree may be approaching its expected mature
size. If correctly maintained the specimen will
continue to grow to maturity.
These
specimens may require inclusion in up to 3
formative pruning programs before they reach
maturity.

Figure 15 Age Semi mature
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8.3.3

Mature
The trees age is more than 30% of the total
ULE for that species. Usually the tree will
have reached the expected size for the
species in the site.
Note
It is important to note that tree age is not
directly related to tree health.
For example: It is possible for a young tree to
have very poor health and a ULE of less than
5 years or a mature tree to have good health
and a ULE of 20 years +.

Figure 16 Age Mature
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8.3.4

Tree Health
• Good
• Fair
• Poor
• Very poor
• Dead

8.3.4.1

Good
The tree is demonstrating good or exceptional
growth for the species. The tree should exhibit a
full canopy of foliage, and have only minor pest or
diseases problems. Foliage colour, size and
density should be typical of a healthy specimen of
that species. Dead wood, if it exists, will be
internal and a normal feature of that species.

8.3.4.2

Fair
The tree is in reasonable condition and growing
well for the species. The tree should exhibit an
adequate canopy of foliage. There may be some
dead wood present in the crown, some grazing by Figure 17 Good health
insects or animals may be evident and/or foliage
colour, size or density may be atypical for a
healthy specimen of that species.

Figure 19 Poor health
8.3.4.3

Figure 18 Fair health

Poor
The tree is not growing to its full capacity; extension growth of the laterals may be
minimal. The canopy may be thinning or sparse or significant sections of it may be
dead. Large amounts of dead wood may be evident throughout the crown. Significant
pest and disease problems may be evident or symptoms of stress indicating tree
decline.
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8.3.4.4

Very Poor
The tree appears to be in a state of decline and the canopy may be
very thin and sparse. A significant volume of deadwood may be
present in the canopy or pest and disease problems may be causing
a severe decline in tree health. Most of the tree canopy is dead or
dying although the entire tree is not dead.

8.3.4.5 Dead
The tree is dead.

Figure 20 Very poor health

Figure 21 Dead
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8.4

Structure
• Good
• Fair
• Poor
• Very poor
• Failed
The definition of structure is the likelihood of the tree to fail
under normal conditions. A tree with good structure is
highly unlikely to suffer any significant failure while a tree
with Poor or Very poor structure is likely or very likely to
fail.

8.4.1

Good
The tree has a well-defined and balanced crown. Branch
unions appear to be strong, with no defects evident in the
trunk or the branches. Major limbs are well defined. The
tree would be considered a good example of the species.
Probability of significant failure is highly unlikely.
Figure 22 Good structure
8.4.2
Fair
The tree has some minor problems in the
structure of the crown. The crown may be
slightly out of balance, and some branch
unions or branches may be exhibiting minor
structural faults. If the tree is single trunked,
this may be on a slight lean or be exhibiting
minor
defects.
Probability
of
significant failure
is low.

8.4.3
Poor
The tree may
have a poorly
structured crown.
Figure 23 Fair structure
The crown may
be unbalanced or exhibit large gaps. Major limbs may not be
well defined. Branches may be rubbing or crossing over.
Branch unions may be poor or faulty at the point of
attachment. The tree may have suffered major root damage.
Probability of significant failure is moderate.

Figure 24 Poor structure
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8.4.4

Very Poor
The tree has a poorly structured crown. The crown is
unbalanced or exhibits large gaps. Major limbs are not be
well defined. Branch unions may be poor or faulty at the
point of attachment. A section of the tree has failed or is in
imminent danger of failure. Active failure may be present
or failure is probable in the immediate future.

8.4.5

Failed
A significant section of the tree or the whole tree has
failed.

Figure 25 Very poor structure

Figure 26 Has failed
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8.5

Useful Life Expectancy (ULE):
1. Unsafe or 0 years
2. Less than 5 years
3. 5 to 10 years
4. 10 to 20 years
5. 20 to 40 years
6. 40+
Useful life Expectancy is approximately how long a tree can be retained safely and
usefully in the landscape providing site conditions remain unchanged and the
recommended works are completed. It is based on the principles of safety and
usefulness in the landscape and should not reflect personal opinions on species
desirability.
Example: A semi mature Eucalyptus mannifera may be
assessed as
•
Health: Good
•
Structure: Very Poor
•
Works required: Formative pruning
•
ULE: 40+
This indicates that, providing the formative pruning is
undertaken, the tree will still contribute to the landscape for
more than 40 years. If the works are not competed then the
ULE assessment for that tree will become invalid.

8.5.1

Unsafe or Zero years
The tree is considered dangerous in the location and/or no
longer provides any amenity value.
Works in this category will generally be “Remove”.

Figure 27 ULE 0 years
8.5.2
Less than
5 years
The tree under normal circumstances and without
extra stress should be safe and have value for a
maximum of five years. The tree will need to be
replaced in the short term. Replacement plants
should be established as soon as possible if there is
sufficient space or consideration should be given to
the removal of the tree to facilitate replanting.
Works for this category will often be “Remove”.

Figure 28 ULE 0 - 5 years
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8.5.3

5 to 10 years
The tree under normal circumstances and without extra stress should be safe and of
value for up to 10 years. Trees in this category may
require regular inspections and maintenance
particularly if they are large specimens.
Replacement plants should be established in the short
term if there is sufficient space or consideration should
be given to the removal of the tree to facilitate
replanting. However this is a management decision
and is beyond the scope of an inventory.

8.5.4

10 to 20 years
The tree under normal circumstances and without
extra stress should be safe and of value for up to
twenty years. During this period, regular inspections
and maintenance may be required.

Figure 29 ULE 5 - 10 years

Figure 30 ULE 10 - 20 years

Figure 31: ULE 20 – 40 years
8.5.5

20 to 40 years
The tree under normal circumstances and without extra stress should be safe and of
value for up to forty years. During this period, regular inspections and maintenance
may be required.
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8.6

40+years

The tree under normal circumstances
and without extra stress should be safe
and of value for more than forty years.
During this period, normal inspections
and maintenance may be required.

Figure 32 ULE 40+ years

The 7th National Street Tree Symposium 2006

152

8.7

Likely Works
The likely works for a tree within the Avenue of Honour should only be recommended
as general guidelines.
Specific recommendations for the each of the trees should not be made. The
recommended works are intended as a guide to formulating planning policies and
applications for funding.
Likely works should only be recommended by qualified arborists, who are suitably
qualified and experienced.

8.7.1

Irrigation and Formative Pruning
Irrigation and formative pruning is the most likely works that will be required for ‘Young’
and ‘Semi mature’ trees.

8.7.2

Maintenance Pruning
Maintenance pruning would generally be recommended for ‘Mature’ trees.
Maintenance pruning would include (but not be limited to) pruning to maintain standard
clearances, deadwood removal and pruning to maintain form and health.

8.7.3

Major remedial Pruning
Major remedial pruning would generally be recommended for trees that have
significant structural faults or are in severe decline. Major remedial pruning would
generally require specific assessment by the responsible authority.

8.7.4

Removal and Replacement
Tree removal should only be recommended if the assessed tree cannot be safely
retained in the landscape. Replacement trees will need to be established to maintain
the structure and integrity of the Avenue.

8.7.5

None
No immediate works can be identified in the assessed tree.

8.7.6

N/A
A tree requires planting or the tree does not exist.
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9.

DATA COLLECTION SHEETS
These data collection sheets and sample spreadsheets will be available for download
online on the Treenet website.

9.1

Generic Avenue Information

Avenue Name
Planting Date
Avenue Designer
Planted by
Avenue length
Total trees present
Total trees planned originally
Total trees planned in the future
Management Authority/Contact person
Associated Groups
Major changes over time
Hazards or problems associated with the
Avenue
Relevant local issues
Photograph details
Example
Photograph DSCN1234

Photograph of Memorial
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9.2

Individual Assessment Information

Avenue Name
Tree Number
Latitude
Longitude
Genus
Species
Common Name
Height
DBH
Tree Age

Young

Tree Health

Good

Fair

Poor

Very poor

Dead

Tree Structure

Good

Fair

Poor

Very poor

Failed

ULE

0

5-10

1020

40+

Likely Works

Semi mature

<5

Mature

2040

Irrigation and Formative Pruning
Maintenance pruning
Major remedial pruning
Removal and replacement
None
Not applicable

Tree photograph filename
Service Number
Service
Surname
Given Names
Next of Kin
Historical Information
Contact
Photograph Filename
No

Plaque Present?

Yes

Plaque Location

Ground

Plaque Orientation

North

South

East

West

Plaque Condition

Good

Illegible

Damaged

Other

Tree

Other

Plaque Photograph
Filename
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9.3

Example

Avenue Name

Mickleham Avenue of Honour

Tree Number

019

Latitude

-37.569818386

Longitude

144.875331556

Genus

Eucalyptus

Species

camaldulensis

Common Name

River Red Gum

Height

3

DBH

3cm

Tree Age

Young

Tree Health

Good

Fair

Poor

Very poor

Dead

Tree Structure

Good
0

Fair

Poor

Very poor

Failed

ULE

Semi mature

<5

5-10

10-20

Tree photograph filename

Irrigation and Formative Pruning
Maintenance pruning
Major remedial pruning
Removal and replacement
None
Not applicable
019.jpg

Service Number

VX57549

Service
Surname

Army
Lloyd

Given Names
Next of Kin

William John
Unavailable

Historical Information
Contact
Photograph Filename

Unavailable

Likely Works

Mature

20-40

40+

019.jpg
No

Plaque Present?

Yes

Plaque Location

Ground

Plaque Orientation

North

South

East

West

Plaque Condition

Good

Illegible

Damaged

Other

Plaque Photograph
Filename

019.jpg

Tree

Other
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10. DATA SUBMISSION ASSESSMENT
Data for the national database can be collected by anyone. The information collected will be
submitted to
Treenet and assessed for accuracy and validity.
The following questionnaires have been developed to assist with the assessment of the
information submitted.
10.1 Generic Avenue Information
Name and Contact Details of the person who collated the requested information

Is there a reference source for the information collected?

Yes

/

No

If yes please detail

The 7th National Street Tree Symposium 2006

158

10.2 Human Information
Does the person/next of kin provide Treenet with permission to display their personal details in
the
National Avenue of Honour Database? Yes
/
No
If yes please provide an original copy of written authority.
Name and Contact details of the person who collated the personal information on the service
person honoured

Name and contact details of the next of kin of the person honoured

Was a reference used to obtain the personal information collated? Yes/No
If yes please detail.
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10.3 Plaque Information
Name and contact details of the person who collated the information of the plaque dedicated to
the service person honoured.

Was a reference used to collate the information collected on the dedicated plaque?

Yes/No
If yes please detail
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10.4 Tree Information
The name and contact details of the person who collected the information on the trees
assessed

Does the person who collected the information have formal Arboricultural qualifications?
Yes/No
If yes please include a brief CV/Resume to assist

10.5 Location Information
Was the location of the trees collected using GPS?

Yes/No

If no, please specify how the information was collected.

If yes
What is the brand and model number of the GPS that was used?

What is the specified accuracy of the GPS that was used?
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TREE REPORTS AND PLANNING
CHRIS LAWRY
Issues include:
THE DAWN OF TREE REPORTS
Planners with tree reports demonstrating big is not best.
Tree assessment is a relatively new boom industry due to changing trends and legislation
around the country. The tree report is a very important document. The planner uses
recommendations from the report to determine conditions of development approval. The
developer requires a simple set of instructions for implementation of thorough and achievable
tree protection on the development site.
Aesthetics are a consideration but forget the lavender and cerise cover. In order for a tree
report to achieve its purpose it needs to be simple and user friendly. It is beneficial to
consolidate and sharpen the information we present in our tree reports. They should provide
clear specifications exclusively relevant to the subject site and the desired development.
As professionals we have a responsibility before we print, to find out what exactly the customer
wants to achieve. Discuss any issues and explore any options with them prior to printing. The
printed tree report will be an agreed set of facts, it will tell the developer ‘how they are going to
do it’ without any surprises and give their planner a set of conditions to issue with the
development approval.
99% of the time we will be preparing a report for a planning submission, not for a committee to
decide on any options we may offer. Planners don’t do options. Publishing options can turn an
otherwise good report into a total fizzer. Most of the time this will require the planner to send out
an additional information request to confirm what exactly will be occurring. In the planning world
everything has to be confirmed in writing by external professionals, approved by internal
professionals then stamped, signed and stored as a permanent record.
TREE PROTECTION ZONES
There….It wasn’t that hard was it? Property developers turning from ‘What tree report?’ to ‘How
much mulch do I need?
The concept of tree protection zones and the recent appearance of chain mesh fencing on
development sites is a journey of improvement in Adelaide. With the tree protection zone
placed as a condition of approval, most developers within Charles Sturt are only trying to get
away without it once. After reasonable chance has been given to make good and there is
persisting non compliance with conditions of development approval, the site is shut down and a
stop work notice is issued.
Watch how fast the shiniest chain mesh tree protection fencing is installed to allow reopening of
the work site.
CSI TREES
How to catch a crook and make them pay, prosecution requirements you must endure.
In South Australia many significant trees still go missing illegally one way or another. However,
there is still a chance to intercept some of them and send a message out to the ‘Significant
Trees Are Us’ crowd. Although burdensome and not always successful, prosecution is a reality
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under the current provisions of the significant tree legislation. A methodical approach to
collating evidence is necessary to secure a conviction. The significant tree legislation is tested
in the ERD Court (Environment Resource and Development Court). Evidence required by the
court includes trunk circumference, impact the tree had on the landscape, statements from an
arborist and a landscape architect, witness statements, interviews with suspects and an
investigation diary.
DEATH BY DEVELOPMENT APPROVAL
Legislation pit falls, the flexibility of the significant tree legislation mistaken for inconsistency.
Political pressure has influence over the administration of the legislation. Elected members can
disregard expert advice from staff and external professionals and order the removal of
significant trees without accountability. The legislation often includes the wrong trees, it is
difficult to enforce when tree damaging activity occurs and it offers many avenues for legal
removal.
In some council areas community interest in tree preservation steers the current legislation with
greater effect. Elected members and senior planners seek to defend their development plans
by offering as much resistance to tree damaging activity as the legislation offers.
Applicants of tree damaging activity soon get the picture and may give up easily in this
environment and either learn to live with their significant tree or comply with development
conditions associated with including trees within development.
ENLIGHTENMENT AND EVANGELISM
Where to next? Thinking ahead.
It is becoming increasing evident that trees are about everybody within society not just arborists
and landscape architects. We all enjoy attending tree conferences and over recent years
friendships and understanding between other professionals has been initiated. Even the term
‘engineer’ is becoming less of an eyebrow raiser these days.
Certainly arborists can be self-reliant in the near future as there are still plenty of ‘significant’
eastern forest trees to be removed from infill development sites. However, in some regards the
future of arboriculture relies on our relationship with engineers, architects, town planners and
politicians. In 50 years time all of the above professionals will be tree literate to some degree.
Trees are cool and not only do we need to take the good news to our customers but also to
other professionals who will be our future allies.
Planners have a lot of power over the future shape of our cities. They are the people
contributing to policy changes and stamping the plans which then become a reality out in the
suburbs. At the moment planners are rarely thinking trees and golden diosmas are still in. For
most development, landscape plans are getting approved without allowing for a sizeable
canopy but we must forgive them, for they know not what they do. Trees are not a real
consideration within the planning curriculum in South Australia.
Give a planner, engineer, architect or politician a tree and they will be cool for a day, teach
them some basic arboriculture and they will be cool for a lifetime.
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APPENDIX 1
SIGNIFICANT TREE PLAN & INDEPENDENT PROFESSIONAL REPORT
CITY OF CHARLES STURT
This development information guide outlines the minimum standard of information that must
be provided to Council so that your development application can be assessed for planning
approval.
Definition: A significant tree is any tree which:
• Has a trunk with a circumference of 2m or more (measured at 1m above natural ground level); or

• In the case of trees with multiple trunks: has trunks with a total circumference of 2m or more and
an average trunk circumference of 625mm or more, measured at a point 1m above natural ground
level.
Requirements: If there is a significant tree on the development site or within 10m of the site, you will
be required to provide a plan showing the location of the trees. This can be incorporated into the site
plan.
You will also be required to provide an independent report from a professional (in most cases this will
be an arborist – see ‘independent professionals’, page 3). The report should detail the proposed work
and reason for undertaking it and including:
• Identification of the tree species.

• Circumference of the tree measured at 1m above ground level
• Observations of the tree’s location, height, spread, and relevant site usage.
• Observations of the tree’s health and structure.
• Photographs of the tree.
In addition, the report must address the intended works involving the tree and should meet the
requirements below related to sub-division / construction, pruning or removal.
Note: An independent report is not required for trees which are dead or for screening trees such as
hedges which have obtained a significant trunk measurement, however a development application is
still required in these cases.
SUB-DIVISION / CONSTRUCTION AFFECTING SIGNIFICANT TREES

• Define a tree protection zone (TPZ) based on accepted arboricultural methods.
• Detail an appropriate TPZ management plan to ensure development activity is feasible without
having to move the protective fence. If the fence requires movement during any development on
the site describe what protective controls will be put in place to enable this to take place.

• Detail methods of site access in relation to the TPZ, this will include a plan for delivery and storage
of materials which provides assurances no materials will be received or stored within the TPZ.

• If footings or open trenching activities are proposed within the TPZ an air-spade report will be
required as proof that the exact location of the activity will not adversely affect the health and
stability of the tree.

• Determine whether placing the structure under or adjacent to the tree can be done with an
acceptable level of risk. The applicant must be made aware of any risk potential that may be
created as a result of the development proposal. A relevant risk management plan must be
presented.
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• Provide assurance that the proposed development can be undertaken with minimal adverse affect
to the health and appearance of the significant tree.

• Provide assurance that activities such as excavation, filling, and sealing of surrounding surfaces
(whether such work takes place on the site of a significant tree or otherwise) will only be
undertaken where the aesthetic appearance, health and integrity of a significant tree, including its
root system, will not be adversely affected.
PRUNING OF SIGNIFICANT TREES (OTHER THAN MAINTENANCE PRUNING)
Identify which part of the tree is proposed to be pruned and for what reason.
• Provide assurance the proposed pruning can be undertaken with minimal adverse affect to the
health and appearance of the significant tree.

• Provide specification for the proposed pruning work.
Note: Maintenance pruning that is not likely to adversely affect the health or appearance of the
significant tree does not require Development Approval.
REMOVAL OF SIGNIFICANT TREES

• Identify why the tree needs to be removed.
• Provide evidence there are no reasonable actions that can be taken to prevent the removal of the
tree.
Development approval is not required for the removal of a tree which has obtained a significant trunk
measurement, but is a declared weed of national significance:
a. Tamarix aphylla (Tamarisk).
b. Salix species (Willows) of all species excluding: Salix babylonica (Weeping Willow); Salix
calodendron (Wimmer); and, Salix reichardii (Pussy Willow).
THE APPROPRIATE INDEPENDENT PROFESSIONAL FOR YOUR APPLICATION
It is in your interest to seek quality information from an appropriately qualified professional, as a high
standard of information will ensure efficient processing of the application. In most cases the
appropriate professional will be an arborist to comment on the health and structure of the tree
however, there maybe other reasons for the legitimate removal of a significant tree and the applicable
professional should be selected.
Arborist
In the case of development adjacent to a significant tree a report from an arborist demonstrating there
is an acceptable level of risk to the proposed development and assurances no tree damaging activity
is necessary to achieve the development proposal. In the case of removal of a significant tree based
on concern that it is diseased or potentially hazardous a report from an arborist must demonstrate this
and that all reasonable remedial treatments and measures have been determined to be ineffective to
prevent the removal of the tree.
Structural Engineer
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In the case of removal of a significant tree based on concern that it is causing or threatening to cause
damage to a substantial building or structure - a report from a structural engineer must demonstrate
the type and extent of structural concerns.
Architect or Building Designer
In the case of removal of a significant tree to allow for a new development: a report from an architect
or building designer with supporting documentation must demonstrate that all reasonable alternative
development options and design solutions have been considered to avoid removal.
Landscape Architect
In the case of removal of a significant tree based on the potential that it does not make an important
contribution to the character and amenity of the local area and/or that it does not form a notable visual
element to the landscape of the local area: a report from a landscape architect must demonstrate this
to be the case.
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THE NATIONAL TRUST OF SOUTH AUSTRALIA AND
SIGNIFICANT TREES
PHILIP McNAMARA
CARLSA CARTER
INTRODUCTION
The National Trust of South Australia is an independent membership organisation established in 1955
and is committed to the conservation of our Natural and Cultural Heritage. The Trust manages
heritage buildings and nature reserves throughout South Australia and is active in devising and
disseminating policies on a range of heritage issues, advocating for improved protection and providing
awareness raising programs in the broader community.
The National Trust of South Australia recently reformed its Significant Tree Steering Committee as a
response to concerns about Significant Tree legislation in South Australia. The committee has
developed a Significant Tree Conservation Policy and recommenced accepting and assessing
nominations of trees to its Significant Tree Register after a twelve-year break.
Treenet has kindly accepted our request to launch our new policy and the register at this 7th National
Street Tree Symposium. In doing so I would like to introduce Phil McNamara to give you some
background to the register and policy, and summarise some of the key directions we will be taking in
the future.
THE NTSA SIGNIFICANT TREE REGISTER
In 1981 the National Trust of South Australia (NTSA) resolved to establish a register of significant
trees in response to the ‘Year of the Tree.’ In February 1983 a steering committee of amateur and
professional botanists was established to assess nominations based on a range of criteria that were
developed by the National Trust in Victoria. Between 1983 and 1992 a total of 625 trees were
accepted to the register.
Between 1992 and 2004 the Register acted as a reference only and new nominations were not
assessed. The NTSA did however continue to advocate on behalf of Significant Trees and held
forums in 1998 and 2000 at the time the State was developing its new Significant Tree legislation.
In 2004 the NTSA reformed its Significant Tree Steering Committee in response to concerns about
Significant Tree legislation in South Australia. The Register started up again also, with an additional
50 trees added since that time. The criteria for nominations and assessment processes have
remained relatively unchanged since 1983.
Nominations are received free of charge, on-line or in hardcopy, from tree owners, local government,
any individual, group or interested party. The NTSA defines Significant Trees as those having natural,
historic or cultural, aesthetic or botanical attributes that are highly valued at national, state or local
level. There are 16 criteria within these broader attributes for which trees may be nominated,
including trees with natural habitat values, trees that celebrate a historic event or person, trees of
great age or size, or trees of genetic value. They may be in the form of individual specimens, avenues
or stands of trees and may occur anywhere in South Australia.
Nominated trees are accepted to the Register as either a Classified, Recorded or On File entry.
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•
•
•

The Classified level: represents individual trees, stands or avenues that are essential to the
heritage of Australia or South Australia and must be conserved (National or State importance).
The Recorded level: represents those that contribute to the heritage of Australia or South
Australia, the conservation of which is encouraged (Regional importance).
The On File level: represents trees that are not of State or Regional significance but which may
nevertheless play a part in the importance of a town or area and whose conservation should be
encouraged where appropriate.

Once accepted to the Register the owner, controlling authority and nominator are all advised of the
nomination result. The Local Government Council is also advised and is asked to consider accepting
Classified and Recorded trees to their local Development Plans in an effort to establish some means
of protection and recognition for listed trees.
THE NTSA SIGNIFICANT TREE CONSERVATION POLICY
The NTSA recognises that its Significant Tree Register does have its deficiencies, not unlike that of
the current South Australian legislation, in that it recognises special classes of trees. Whilst it is
important to recognise the significant attributes of trees on the register there is a tendency with any
form of listing process to disregard as unimportant anything that is not on the register or not protected
by the current legislation. I note that this has been raised as an issue at previous symposiums and in
other related fields such as threatened species listings for biodiversity conservation.
The NTSA sought to address this concern in its Significant Tree Conservation Policy ratified by the
Trust in July this year. The policy contains a definition for significant trees and advocates listing trees
of significance to the NTSA register as a first step in developing a deeper recognition of the
community wealth provided by trees. The policy also advocates for the continued planting and
management of trees ensuring future communities are able to benefit from the continuing presence of
trees and significant trees as an essential part of ecosystems and communities. This has to be done
within a broader environmental construct recognised as a community goal by planners who are
integral to so many decision making processes. The term ‘urban forest’ is often used as a label for
this context, as it is the sum of all private and public trees that are of importance and interest to
communities.
The NTSA also broadened the aims of its Significant Tree Steering Committee, beyond assessing
nominations to the Significant Tree Register, by including promoting and facilitating the conservation
and enhancement of trees and vegetation in South Australia, recognising their context and position in
cultural landscapes.
LAUNCH OF THE NTSA SIGNIFICANT TREE CONSERVATION POLICY AND REGISTER
I would like to thank Treenet for the opportunity of presenting today and now launch the National Trust
of South Australia’s Significant Tree Policy and Register which we will be communicating to all South
Australian local government councils and members of parliament.
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URBAN TREE VALUATION –
A CURRENT PERSPECTIVE AND PROGRESS REPORT
Dr G M Moore
Head of the School of Resource Management and Burnley Campus, University of Melbourne,
Burnley Gardens, 500 Yarra Boulevard, Richmond, 3121
INTRODUCTION
The processes for developing an Australian Standard for amenity tree evaluation have been
difficult, with the first attempts occurring over thirty years ago. An initial draft was released for
comment as early as 1973, but was withdrawn in 1975 and never finalized. Sadly, this set a
precedent that has been followed ever since. This standard on amenity or urban tree valuation is
now the longest unresolved or unfinalised standard with which Standards Australia has been
associated and the current attempt is likely to be the last – successful or otherwise.
Another draft Australian Standard that was circulated for comment in 1992 was never approved
and has not been formally adopted (Anon,1992). This draft attracted an enormous response from
all sorts of interest groups and industry sectors. The opposition of the powerful insurance and
utility sectors virtually doomed it. However, the draft was quite widely and successfully used by
many arborists in the period from 1992 to 1999.
In 1999 a new draft standard of amenity tree evaluation was circulated by Standards Australia for
comment. This was a completely new approach to valuing amenity trees that did not build upon
the earlier draft. It was widely criticized (Moore 1999, 2000) and did not achieve wide acceptance
or use. Another draft (Anon 2004) was prepared in 2004 but was withdrawn by the committee
before it was widely circulated as draft for public comment possibly due to negative informal
feedback.
CURRENT SITUATION:
In 2005 Standards Australia convened another working committee for a final attempt at resolving
a Draft on tree valuation. This committee has just circulated as document EV 01800-00-02 Draft
Amenity Trees- Guide to Valuation (Standards Australia 2006) for discussion by the working
committee and other expert industry stakeholders. The approach taken by this committee to date
can be summarised as:
•
•
•
•

use the framework of the 1999 draft as a framework for valuation (Figure 1)
re-develop the 1992 version of the draft ‘Standard’ which was issued for public comment.
incorporate a revised and abbreviated Burnley method.
incorporate the latest Peter Thyer method (Thyer 2005).

Under this model, the 1999 framework of providing for Repair, Replacement and NonReplacement options for valuation has been utilized. The framework seems logical and useful as
it allows an easy and consistent navigation to an appropriate methodology. Furthermore, the
Repair and Replacement components of the 1999 draft attracted little criticism – it was the nonReplacement component that proved both controversial and ultimately unacceptable. Both the
Burnley and Thyer methods have performed well in various comparative studies of valuation
methods (Garner 1999, Watson 2002, Fitzgerald 2005).
Once reviewed and approved by the working group this draft will be circulated for industry and
other stakeholder comment and to determine their preferences for the future of the standard. This
process of consultation is taking place over August 2006 and it is not clear at present what form
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the final draft might take. This brief paper cannot and should not provide full detail of the methods
proposed as they are still under consideration by the working committee and Standards Australia.
However the paper does give an indication of what the current proposals include. It also provides
sufficient information for arborists and other stakeholders to seek details of the methods that have
been published and to test the valuation approaches proposed.

FIGURE 1 Guide to the use of different valuation formulae (Standards Australia 1999)
The methods for assessment of the value of trees under the 1999 Draft are as follows:
(a)
(b)
(c)

Repair Method;
Replacement with the same species, variety and similar size; or by agreement,
replacement with a specimen of a different species or size.
Where repair or replacement is not possible or applicable, a valuation formula for
determining the value of amenity loss and of the value to the community and owner.

The Repair Method should be considered where damage to a tree occurs and it can be
demonstrated by an arborist that the long term viability of the health of the tree will not be
affected. The tree should be removed entirely if the damage is such that it destroys the tree’s
structural integrity or threatens its long term viability.
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REPAIR METHOD
Valuations determined in accordance with this component of the method shall include, where
applicable, the following costs: Inspections, consultations and reports carried out by qualified arborists.
Repair work carried out on the tree by qualified arborists. Clean up and removal of tree debris required
as a result of the initial damage or repair work. Future work recommended by a qualified arborist to
best achieve repair of the tree for a period of up to a maximum of five (5) years. Any loss of amenity
determined by subtracting the percentage of amenity lost from the original amenity value.
REPLACEMENT METHOD
Valuations determined in accordance with this Method shall include, where applicable, the costs of:
inspections, consultations and reports carried out by qualified arborists. Clean up and removal of tree
debris as a result of the replacement work carried out by qualified arborists. Preparation of the site to
accommodate the new planting. The supply, transportation, planting and installation of the new tree.
Formative pruning or other work required on the new tree to be done by qualified arborists in
accordance with relevant Australian Standard. The maintenance of any new tree for a period of up to a
maximum of ten (10) years. Loss of amenity is determined by use of the valuation formula before
damage and after replacement.
NON-REPLACEMENT FORMULAE:
It has been proposed by the working committee that three different methods of non-replacement be
circulated for broader comment
The formula proposed under the revised 1992 Draft, calculates the value of a tree as;
Value = P (ILC + FYSV)
where Value = valuation of tree in dollars (to the nearest dollar), P = unit value factor I = visual impact
value L = site suitability value, C = cultural significance value, F = frequency of occurrence value, Y =
life expectancy value, S = live crown size value and V = form and vigour value.
In the Burnley Method as modified in 2005, the value of an amenity tree is determined using the
formula:
VALUE ($) = TREE VOLUME × BASE VALUE× (E)× (FV) ×(L),
where Value = valuation of tree in dollars, Tree Volume is calculated using the formula of a cone,
Base Value is calculated from prices for advanced trees of the same or related species per unit of
volume, E is useful life expectancy, FV relates to arboricultural determined form and vigour, L is the
tree suitability to its particular location.
Under the latest version of the Thyer method, tree value is determined according to the formula:
TREE VALUE = S x A x Q x P ™
where Value = valuation of tree in dollars, S= size measures of height, side view of canopy area,
dripline diameter, and girth. A = age of the tree. Q= a complex assessment of physical, location. And
social benefits of the tree. P= planting cost.
The details of each of these methods are readily available elsewhere and to provide full detail would
take many more pages than are available in this brief summary. However a more complete description
of the formulae and their respective components is summarized in Table 1.
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Following early feedback the Melbourne City Council valuation method has been proposed as a
replacement for the revised 1992 Draft Australian Standard, but this has not been agreed by the
working committee. However, for the purposes of providing an accurate current report the relevant
formula has been included:
Value (V) = Basic Value ($) x Species (S) x Aesthetics (A) x Locality (L) x Condition (C)
Where the basic monetary value of a tree is determined by matching the trunk diameter at breast
height (DBH) with its corresponding dollar value. species Factor (S) is assessed according to its
known natural life span and its rate of growth in a particular environment. Aesthetics (A) is determined
by the impact on the landscape if the tree were removed. This category is closely tied to the locality
factor (L). Locality (L) is determined by the tree's geographical situation.
Table 1 Valuation Methods Proposed for use in the Non-Replacement Formulae
The 1992Australian/New Zealand Draft Standard Revised
Value = Tree Value in $AUD
P = unit value factor
I = visual impact value (1,5-15)
L = site suitability value (1,5-15)
Value =P(I*L*C+F*Y*S*V)
C = cultural significance value (1,5-15)
F = frequency of occurrence value (1,5-15)
Y = life expectancy value (1,5-15)
S = live crown size value (1,5-15)
V = form and vigour value (1,5-15)
The Revised Burnley Method (2005)
F = Final Tree Value in $AUD
V = Volume of Cone
F = V * B * E * FV * L
B = Base Tree Value $/m³
E = Useful Life Expectancy (0.5-1.0)
FV = Form and Vigour (0.00-1.00)
L = Location Modifier (0.4-1.0)
The Thyer Tree Evaluation Method (2005)
TV = Tree Value in $AUD
S = Size Factor
A = Age Factor
Q = Physical and Social
TV = S * A * Q * P
P = Planting Cost in $
H = Health (0-8)
Eb = Environmental Benefit (0-8)
L = Life Expectancy (0-8)
Where:
R = Re-establishment Potential of Species (0-8)
Q = H + Eb + L + R + Rt + Sb + F + Ss
Rt = Rate of Growth (0-8)
Sb = Social Benefit (0-16)
F = Form and Features (0-16)
Ss = Social Significance (0-16)
(Modified after Fitzgerald 2005)
CONCLUSION
The question that remains is whether this draft will be accepted and finalized. Given the events of the
past and the history of failure, prospects would not seem bright. There are many powerful and
effective groups that do not see placing an accepted monetary value on trees in their interests. It
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would seem highly likely that these interest groups will again exert enormous influence on the
outcome of the process and once again see the process fail. If such is the outcome then it is highly
likely that Standards Australia would abandon any future attempts at developing an Australian
Standard.
However, by providing a logical and efficient framework for evaluation and three alternative methods
for the calculation of non-replacement value, it is highly likely that the draft will be used. It is possible
that stakeholders in tree valuation could use all three non-replacement formulae for valuing trees, and
present an average in more controversial circumstances. In short the committee is attempting to
provide a useful document and process regardless of its fate as an Australian Standard. If the
document is widely used and eventually is accepted in court it will have proved useful to arborists and
other stakeholders. It is possible that even if it is not approved as an Australian Standard, it will de
facto achieve this status through widespread use and legal approval. This would vindicate the working
committee’s efforts and aspirations.
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AS4373 – AN UPDATE
JUDY FAKES
The development of an Australian Standard is a lengthy and detailed process involving
representatives from relevant groups and organisations, an officer from Standards Australia
and extensive public comment and consultation. The development and current review of
AS4373 Pruning of Amenity Trees is no exception.
This paper gives some background to the development of AS4373 and summarises the major
changes in the review submitted for public comment in 2006. At the time of writing of this paper,
the responses from the public consultation period have not been reviewed by the committee.
BACKGROUND
Rumour has it that AS4373 started its life as a conversation between two blokes sitting chatting
on a log one sunny day in 1989. Their conversation concerned the need for work performance
standards for the tree service industry. They set to work on the British and American Standards
for tree work and came up with a draft document. This document was put to the National
Arborists Association in NSW for their comment and later sent to the Arboricultural Association
in Victoria. After further comments and amendments it was forwarded to the Australian
Standards Association.
After the formation of a committee, this document was released for public comment in 1991.
The retirement of the secretary of the committee in 1992 saw the document disappear until late
1993. In 1994, a working group was set up to review the ‘marginal’ document under a new
secretary form Standards Australia, Ms Anne Hawes. The working group consisted of
representatives from the Arboricultural Association of Victoria, the Australian Institute of
Horticulture, the Local Government Tree Resources Association, The National Arborists
Association of Australia and the Ryde College of TAFE Division of Horticulture. Significant input
was received from the Western Australian Arborists Association and VCAH Burnley.
In short, a red pen was taken to the original document, the language simplified, the content
tightened, the definitions culled and diagrams detailed. It was finally published in 1996 – seven
years after its inception.
In 2005 it was decided that the Standard needed to be revised. A new working group was
established under a newly formed committee set up for the arboriculture industry. The result of
that review process is that the revised document was put out for public comment in June 2006.
The period for public comment closed on 31st July 2006.
WHAT IS AS4373 ALL ABOUT?
This Standard was developed to provide a guide for the pruning of amenity trees based on the
widely accepted theories of compartmentalisation of decay/ dysfunction in trees (CODIT). Its
aim is to encourage correct and uniform pruning practices.
The original edition covers general pruning, thinning, deadwooding, formative pruning,
reduction pruning, crown lifting, pollarding, remedial pruning and line clearance. It includes
diagrams to clarify points, particularly with respect to the position of the final cut. Importantly, it
also makes it clear as to what must be specified when instructions for tree work are being
formulated.
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It is not a technical instruction, that is, it is not a step-by-step guide to the removal of branches.
It does, however, highlight the outcomes of correct pruning practices and associated work. The
document assumes some knowledge of the practices of tree pruning and the theory of CODIT.
The scope clearly states what is and isn’t covered by the Standard. The document also states
that lopping and topping are unacceptable practices. This has proven to be of great use to tree
management officers who have to convince home-owners that they will not be given approval
to lop their trees.
The Standard was intended for use by anyone specifying and or performing tree pruning.
KEY POINTS
Some of the major points of the original document are:
•

•
•
•

When removing a branch, the position of the final cut should be a clean cut to the branch
collar or, in the absence of a collar, to a position determined by the branch bark ridge.
Final positions for reduction pruning and the removal of a co-dominant stem are also
shown and described.
Climbing spikes are not to be used on or in sections of the tree to be retained.
Lopping and flush-cutting are unacceptable practices
Clarification of what must be specified for the various types of pruning – for example, the
minimum diameter of branches to be removed if dead-wooding is being carried out.

CHANGES IN THE REVISED DOCUMENT
It was felt by the committee and the working group the original document was fundamentally
sound, however, after almost ten years of use, there were clearly areas that needed tightening
up.
Definitions have been reviewed and added and revised where necessary. The diagrams have
been redrawn to make them look less like lopping. General pruning was deleted as it was
considered that this type of pruning created an opportunity for over-pruning of a tree and was
too open to interpretation.
Most importantly, section 4 – “considerations before pruning” has been expanded and tightened
to include the minimum level of arboricultural qualifications that the person determining the
need for pruning should have is AQF level 3. The criteria to be considered are expanded and a
note stating that the pruning of the tree should not be detrimental to the health or structure of
the tree is included. The future pruning requirements of the tree are also to be considered.
“Remedial” pruning has been given the additional title of “restorative” pruning as the word
‘remedial’ is often loosely used. Line clearing is now only formative or reduction pruning.
New sections on the pruning of palms, the unnecessary painting of wounds and a general
comment on root pruning have also been included. The committee debated the inclusion of a
detailed section on root-pruning but concluded that much work was still to be done in this area
and that waiting for it to happen would considerably delay the review of AS4373. The
opportunity exists to have a “part b – Root Pruning” included at a later stage.
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CONCLUSIONS
AS4373 is still the only Australian Standard relating to trees. There are several others in draft
form. My feeling is that the pruning standard has made a difference to the quality of tree work.
However, I know that the document is still poorly used and quoted. It is not enough to say
“prune to AS4373”; the document must be ‘driven’ and the specific types of pruning more
closely specified. Many councils in Sydney allow a 10% prune of a tree when residents request
that they be allowed to prune their trees even if the tree doesn’t require pruning. This is not a
component of AS4373.
Pruning of Amenity Trees is a document written in plain English. It is essential that anyone
specifying or performing tree work understands the Standard and knows how to apply it to the
work that is required.
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AVENUES OF HONOUR 1915-2015 PROGRESS REPORT
DAVID LAWRY
.“A National project which aims to honour with a tree the memory of every individual who has made
the supreme sacrifice on behalf of all Australians, by documenting, preserving and reinstating the
original and establishing new Avenues of Honour by the Centenary of Anzac in 2015.”
BACKGROUND:
The inspiration for this project came from a challenging question embedded in the presentation by Dr
Greg Moore at the inaugural TREENET Street Tree Symposium at the Waite Institute in 2000.
“Where are all the avenues of trees in Australia?”
The author was in the business of growing and planting trees for State and Local Government projects
at the time and was aware that the contemporary standards of project design and implementation for
tree planting were based on a relatively short term vision of the amenity value of trees on the
renovated or new roadway in question. It was fairly evident that the common criteria and specifications
for main road contacts around Australia would result, at best, in only a modest useful life expectancy
for trees that had the capability of being in the landscape for 100 rather than 40 years. Such projects
were therefore unlikely to produce the sort of iconic avenues suggested in the presentation by Dr
Moore.
The idea of replacing trees once or twice in a human lifespan makes a lot of sense in an urban
environment. Constant redevelopment and management constraints such as those outlined elsewhere
in these proceedings reasonably preclude the kind of long term commitment needed to provide
avenues spanning more than one generation, let alone the several that would be necessary to rate
them as heritage avenues on age criteria alone.
We need other reasons for planting and maintaining enduring avenues.
The cultural significance of the many commemorative roadside trees planted after WW1 should have
been sufficient to ensure the survival and maintenance of hundreds of significant Avenues of Honour,
but sadly this is not the case. Most had disappeared from the landscape after 50 years and the many
reasons have been well documented by others over the past 20 or so years. There is a great sense of
loss of these avenues and a widespread interest in reinstating them.
The strong personal interest in commemoration shared by thousands of younger Australians and the
imminent celebration of the centenary of the Gallipoli landing have produced a unique opportunity to
do just that.
Our rapidly improving understanding of the science and practice of arboriculture will be vital elements
in the success of the project.
For these reasons TREENET has initiated and has committed to coordinate the “Avenues of Honour
1915-2015” project. Our success will be measured by others as they assess the avenues in 2115.
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MILESTONES
2004
•
•
•
•
•
•

Project initiated by Director of Treenet and approved by Management Committee.
Site visits to ACT, NSW, Vic, and WA.
AoH project launched at the 5th National Street Tree Symposium at the Waite Arboretum.
Keynote presentations made to 200 delegates and100 rosemary bushes propagated from
material originating from Anzac Cove in 1915 planted in RSL sanctioned ceremony.
Website www.avenuesofhonour.org commenced.
Survey of Avenues Nationwide commenced. Over 100 councils contacted.
Relationships with key stakeholders established.

2005
•
•
•
•
•

Promotion of project via radio, newspaper and magazine articles and commencement of
community feedback
Funding sought ($75k) from Dept of Vet affairs for appointment of full time project officer and
IT support for the project. No response during the year.
Letters written to all Federal politicians outlining project and asking for help in making
appropriate contacts in each electorate.Over 40 positive responses received including
personal response from PM.(2) and Leader of Opposition.
Network expanded, especially local community and RSL groups.
Rosemary cuttings from Gallipoli Rosemary hedge planted at 2004 Symposium distributed to
Greenhills Propogation Nursery in Vic and Aitken and Newman in Queensland. Intention is to
release plants for sale to public in 2006 in order to raise funds for the project.
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2006
•
•
•
•
•
•
•
•

Response from Dept Vet Affairs received. Standard application form for $3k offered. No action
pursued for further direct funding.
Application to Dept of Vet Affairs for permission to use “Anzac” in the naming of the Gallipoli
rosemary.
Sarah Cockerell (Treenet) awarded Phd studentship to study Avenues of Honour.
Ben Kenyon (Treenet Advisory Board) volunteers to produce draft standards for recording
Avenues of Honour.
ABC 2 runs segment on Australia Wide on Anzac day promoting project and rosemary.
A number of journals run stories on the project.
Successful negotiations with nursery industry leading to national release of Gallipoli Rosemary
on November 11th 2006. Treenet to receive 50cents per plant sold to support project.
To date 350 sites around Australia under investigation.
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