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ADELAIDE’S URBAN TREE CONFLICT 

THE SIGNIFICANT TREE LEGISLATION, IS IT SUSTAINABLE? A 
CITY OF BURNSIDE PERSPECTIVE 

John Draper - Tree Management Officer, City of Burnside 
 
Abstract 
It wasn’t too long ago (and more importantly it wasn’t the first time) that many 
Council officers like myself were asking whether the current ‘Significant Tree’ 
legislation has been an effective piece of state law in reducing the frequency of 
uncontrolled removal of trees within our urban environment. Answers were varied, 
with many issues still unresolved and requiring urgent revision and clarification. I 
believe there are many deficiencies and areas of interpretation that need to be 
clarified, however one important issue kept raising its head; will the current 
legislation be effective in the longer term and will it be a piece of legislative control 
that is sustainable? Unfortunately I do not believe it is.   
It has to be asked why this legislation was implemented in the first place to fully 
understand the issues that have arisen over the 5 years the controls have been in place.  
Ultimately and sadly, monetary gain through the removal of trees is having a 
detrimental influence on the retention of trees, whether ‘significant’ or not, within our 
suburbs.  It isn’t hard to believe that the future of our urban forest is under serious 
threat.  
How can the retention of ‘significant trees’ within Adelaide’s urban environment be 
sustainable when both State and Federal Government agencies promote by strategy a 
series of acts that demand a consolidation of the urban sprawl, leading to higher 
density housing. Where will our urban ‘significant trees’ sit within an urban 
environment that promotes the reduction of the very essence of their existence – open 
space?  
Is it an indication of what the community as a whole may think of tree retention when 
in the last review of the ‘Significant tree’ legislation (Hutchings 2003) it was stated 
that downgrading the term ‘significant’ tree to ‘regulated’ tree is more appropriate and 
“will better reflect the intention of the controls to provide for a balanced assessment 
of proposals to remove trees against the Development Plan policies applicable to 
these development applications”.  
I think in anyone’s language dropping any association to the word ‘significant’ may 
reduce the assessment of a tree to a mere statistic of regulation, similar to building 
setbacks or the open space plot ratio. Secondly and more worrying for Council 
authorities like Burnside is “Council authorities should not be allowed to list 
individual trees or groups of trees within their own Development Plans”. I do not get 
a sense of appreciation for the role trees play within our society when considering 
those two statements.   
Having said all that, one cannot diminish the obvious benefits of public awareness, 
either good or bad, that the legislation has brought through raising tree 
removal/retention away from a ‘tree huggers’ perspective. Unfortunately the very 
nature of protecting individual specimen trees within a piece of legislation that refers 
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to them as an assessable activity seems quite insular to the function they play in our 
urban society.  
 
Introduction 
The history behind the ‘Significant’ tree legislation is convoluted however I believe, 
without prejudice to any one in particular, that the intent of the legislation was driven 
by community anger at the removal of magnificent remnant trees from a number of 
development sites in the eastern suburbs of the city, particularly within the City Of 
Burnside in the late 1990’s. This does not diminish in any way the efforts and 
concerns raised over the decades by individuals within the community about the 
plight of urban trees in general.  
Active participation of prominent residents within the eastern suburbs, led by people 
such as Landscape Architect Ian Barwick, forced local members of Parliament to 
canvas government in preventing the uncontrolled removal of large remnant trees 
from development sites. Unfortunately therein lies a fundamental flaw that exists 
today; has the burden of controlled tree removal been directed to the wrong people?   
The motivation was to create a law to retain large trees within a development site 
where the trees did not need to be removed to allow for appropriate development to 
occur. I believe that somewhere this basic philosophy has been lost with the 
introduction of the legislation in April 2000. At that time, amendments to the 
Development Act 1993 and Development Regulations gave Councils control over an 
activity for the removal of, or damage to, any significant tree in metropolitan 
Adelaide.  
The State Government, by amendments to the act, declared that a significant tree is 

• Any tree in Metropolitan Adelaide and townships in the Adelaide Hills 
Council with a trunk circumference of 2.5m or more. In the case of trees with 
multiple trunks, those with trunks with a total circumference of 2.5m or more 
and an average circumference of 675mm or more, measured at a point 1.0m 
above natural ground level. 

Activity that was considered to be development in relation to a ‘Significant’ tree was 
stated as 

a) the killing or destruction of a tree; or 
b) the removal of a tree; or 
c) the severing of branches, limbs, stems or trunk of a tree; or 
d) the ring barking, topping or lopping of a tree; or 
e) any other substantial damage to a tree, 

and includes any other act or activity that causes any of the foregoing to occur but 
 does not include maintenance pruning that is not likely to affect adversely the 
general health and appearance of a tree. 

Any development covered within this provision was considered to be ‘tree damaging 
activity’ and therefore undertaking it required development approval by the relevant 
planning authority.  

As well, a significant tree can be declared a significant tree by a Council within their 
Development Plan if —   
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(i) it makes an important contribution to the character or amenity of the local area; 
or 

(ii) it is indigenous to the local area and its species is listed under the National 
Parks and Wildlife Act 1972 as a rare or endangered native species; or 

(iii) it represents an important habitat for native fauna; or 
(iv) it is part of a wildlife corridor or a remnant area of native vegetation; or 
(v) it is important to the maintenance of biodiversity in the local environment; or 

(vi) it is a notable visual element to the landscape of a local area; 

If an application is made to the relevant planning authority within a Council, a 
“Significant Tree’ can be assessed on the following principles within the 
Development Plan and in the case of ‘tree damaging activity’ whether -  
(1)  (i) the tree is diseased and its life expectancy is short; or 

(ii) the tree represents an unacceptable risk to public or private safety; or 
(iii) the tree is within 20 metres of a residential, tourist accommodation or 
otherwise habitable building and is a bushfire hazard within the Bushfire 
Prone Area; or 
(iv) the tree is shown to be causing or threatening to cause, substantial 
damage to a substantial building or structure of value; and all other 
reasonable remedial treatments and measures have been determined to 
be ineffective. 

 (2)  it is demonstrated that all reasonable alternative development options and 
design solutions have been considered to prevent substantial tree-damaging 
activity occurring. 

After a series of changes and modifications to the regulations regarding trunk 
circumference, the Minister confirmed in May 2003 that a ‘Significant tree’ is 

• “Any tree in Metropolitan Adelaide and townships in the Adelaide Hills 
Council with a trunk circumference of 2m or more. In the case of trees with 
multiple trunks, those with trunks with a total circumference of 2m or more 
and an average circumference of 625mm or more, measured at a point 1.0m 
above natural ground level. or 

• Any tree identified as a significant tree in the City of Adelaide, City of 
Burnside, City of Prospect or City of Unley Development Plans. 

 
 
Discussion: 
Fundamental Issues Arising with the Implementation and Interpretation of the Act- 
Is the Legislation an Effective Tree Management Tool?  
A snap shot survey (7 Councils) of the total number of Development Applications for 
tree related issues over the past 5 years indicates that 2500 trees with a trunk 
circumference of 2m or more (includes 2.5m prior to 2003 in some Councils) have 
been assessed under the provision of the Development Regulations.  
Of that total number, 80% have been approved for removal and/or pruning (other than 
maintenance pruning!). Of the remaining total, 50% were refused but reached 
compromise that did not include tree-damaging activity. Of those remaining, 30% 
were subsequently withdrawn or went to appeal to the Environment Resources and 
Development (ERD) court. Of those that went to appeal 90% were upheld. 
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I think it needs to be emphasised that this is the total number of trees applied for 
(within those Council areas) under the provisions of the Act, which only means trees 
with a trunk circumference greater than 2m (2.5m prior 2003). Consider the number 
of trees removed when the legislation was 2.5m – it’s bad enough now with the 
legislation at 2m. As an example of this, Burnside listed approximately 1200 trees in 
preparation for a second Plan Amendment Report (PAR) in early 2004 for trees less 
than 2m in trunk circumference (yet to be confirmed by Minister). Of those 1200, 
over 40 have since been removed. Is that an indication of the rate of removal that one 
would expect throughout metropolitan Adelaide? I think not - I believe that the 
number of trees removed is much greater. 
One has to question just on those statistics alone whether the legislation has actually 
prevented the uncontrolled removal of ‘significant trees’. One may be cynical and 
suggest that although it is a tool that could promote an agenda of action and 
enforcement, it in fact does little to prevent the loss of large trees from development 
sites.  
An analysis of applications before Burnside Council indicates that over 60% of tree 
applications are from owner/occupiers applying to have trees removed due to tree 
related health and safety issues, or from owner/occupiers developing their own land.  
Is the legislation then an effective consultative tool that promotes through education 
and greater awareness, a harmonious transition towards the renewal of the urban 
forest? The impost on the average owner/occupier seems to be onerous, when we 
should be introducing these individuals to the benefits of urban forest renewal rather 
than regulating control of a resource that they themselves have created or nurtured. 
The issue of maintenance pruning in some respects has been even more arduous for 
residents and will be discussed later. 
I question whether our profession has created an environment of fear through 
publication of the dangers a tree can present if it’s not managed or pruned 
appropriately. We say all the right things, provide as much information as we have 
available and then through our assessment of a tree, proceed to list a series of 
attributes that are based on the ideal or one that typifies the species. We promote 
through education ‘the right tree in the right location’ and when it isn’t we look for 
reasons for its removal. We assess trees on parameters of failure and knowledge of 
what can happen if management is not undertaken correctly, but have we then by 
default fostered a community expectation that all trees retained should be of such a 
standard that this in itself breeds an unsustainable urban forest?  
It is peculiar that within the Development Act, local authorities are so precise about 
the interpretation of the regulations when it comes to trees. I understand that there are 
principles within the act for all aspects of development and that an interpretation of 
those principles is fundamental to provide flexibility with design, function and form 
of the built environment. I do not believe this is the case with the Significant Tree 
Act. We subscribe to the highest standards of tree management (as we should) 
however I do not believe our urban forest (with the inadequate tree protection 
methods in place) can evolve to a point of maturity where we can be precise about the 
tree that we approve for removal. The appeals process seems to interpret the 
principles of the act based on removal, not retention. In other words, the system looks 
for justification to retain the tree rather than examining and analysing reasons for its 
removal.  
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The discouraging part for me is having to justify the retention of the tree in relation to 
the appropriate development of the site. We administer provisions under the act that 
by their lack of definition make it almost impossible to retain a tree if it can be shown 
that the tree isn’t in perfect shape or form, or is not a particular species of tree that 
promotes biological sustainability; being indigenous, rare or endangered.  
On that point, how many trees growing within the metropolitan area are considered to 
be indigenous AND listed under the NP&W Act 1972 as rare or endangered - none? 
What evidence do we have that states beyond doubt that a particular tree is part of a 
wildlife corridor or a remnant area of native vegetation. I can see the obvious benefits of 
assessing a tree in this way but let’s look at it in the opposite light - if it isn’t, why does it 
have any less intrinsic value to the urban forest. When considering a tree on this merit it 
has to be remembered that there are very few areas within Metropolitan Adelaide that 
contain remnant vegetation.  These trees should not be assessed as individuals at all, they 
should be listed and assessed as an individual within a group of trees within that area.  
We then assess whether the tree has a life expectancy that exceeds the potential 
benefits of removal and renewal. We assess on the basis of perfection with little 
understanding of the benefits the tree has made to the character and amenity of the 
area before the application was made to develop the site. Look at the tree in context of 
its contribution before, now and in the future if the conditions around the tree do not 
change.  
There is little wonder we find retained trees confined to small parcels of land within a 
paved area, where we as Council tree officers have to compromise on the true area 
required to accommodate a tree in any meaningful way for a further 20/30 years. We 
compromise with the hope that the tree can be retained and the development proceeds 
in balance, without the threat of the decision being appealed to the courts where it has 
been shown there is little chance that tree retention will ever be at the expense of 
development. 
It’s cynical to think that the long term retention of the tree within a site of infill 
development can be possible at all when it will be subjected to ongoing demands to 
have it pruned so that the limbs don’t overhang the dwelling, or questions are raised 
as to the affects that its expanding root system may have on a dwelling as it struggles 
to grow under a sealed landscape.  

Trunk Measurement - Missing the Woods for the Trees:  
Where is the sustainability of retaining a single stand alone specimen within a field of 
concrete and brick paving; what really is the point of fighting to retain one tree when 
we haven’t assessed the other ‘non significant’ trees with the same scrutiny or 
objectivity? We have determined by measurement that this type of tree, irrespective of 
its species or biological significance, needs to be retained or assessed as another 
provision of the Development Act.  
Why is a tree >2m in trunk circumference the measure of significance. To classify a 
tree by this alone, just as you would a building setback, relegates other vegetation 
within an allotment as secondary and possibly ‘insignificant’ and therefore not worthy 
of further consideration. Is there any hope of retaining the next generation of trees 
within an allotment that has no legislative control against their removal? There is no 
sustainability for trees within our urban society if we continue to promote through 
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legislation the retention of the individual in preference to the mass of the 
‘insignificant’.  
I ask why a stand of healthy ‘non significant’ (individually <2m circ) Grey Box Gums 
(Eucalyptus microcarpa) contributes less to the amenity, character and biological 
diversity of a site than does a single, healthy 2.8m circ Lemon Scented Gum 
(Corymbia citriodora) in the front of a foothills property. How can we expect this 
species of tree (Grey Box) to attain >2m circ in less than 50/60 years within a suburb 
that hasn’t been under substantial development for any more than 50 years. Why does 
the Lemon Scented Gum have any more impact on the character and amenity of the 
area than a group of Grey Box Gums? 
For that matter why do we believe there is more sustainable value to a suburb or 
allotment by retaining a senescent River Red Gum within a highly developed 
allotment in preference to the progeny of that senescent tree growing within a garden 
bed alongside. Have we in some cases become so focused on indigenous remnant 
vegetation to the point of losing the potential biological mass of the urban forest? 
Where is the next generation of urban forest going to come from if we segregate trees 
by trunk size initially and then analyze attributes of amenity/character/notable visual 
element to the locality. 

Significant Tree Retention on Development Sites: 
Development approval involving the conditional retention of a ‘Significant Tree’ will 
be the insidious death of many of our trees in the future. Planning authorities should 
enforce through action and compliance appropriate tree protection and management of 
a ‘Significant’ tree within the context of a development, just like they do when 
enforcing building codes and practices. There are too many cases where authorities 
have conditioned the retention of a significant tree but fail to include conditions that 
effectively protect the tree during the ongoing construction stage. There are far too 
many examples of poor tree retention/protection even within the Burnside area. Do 
not underestimate the incredible diversity of tree eradication methods utilized by 
some unscrupulous sections of the building industry.  
In the future, planning authorities will be held liable for issues arising through the 
failure to monitor and police appropriate development within the subject land. 
Compliance to building codes and practices is now mandatory for planning 
authorities. Compliance on tree protection methods and actions related to the retention 
and proper management of a significant tree through conditions of ‘development’ are 
a requirement under the Local Government Act. I would suggest that there are not 
many planning authorities that fully recognize their obligation under the Act. 

Maintenance Pruning? – Is there such a thing under the Act?    
I think we all have an idea of what Maintenance Pruning infers? Is the implication of 
maintenance pruning that a tree will be pruned on an ongoing basis or is under a 
program of management where issues of health and safety through appropriate care 
negate the potential of tree failure or death in the future? I have frequently 
encountered the comment that 10%-15% canopy pruning is considered to be 
maintenance pruning. I cannot find it stated anywhere within the legislation that the 
removal of 10% of a canopy is considered to be maintenance pruning and anything 
more than that is tree damaging activity. Not that I disagree with the concept of 
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canopy management, however after reading the regulations I could not find any 
reference to the fact that removing up to 10% of a canopy doesnt adversely affect the 
health or appearance of a tree.  
I understand that the removal of epicormic re-growth on selected species is difficult. I 
believe that we as arborists have to show a degree of flexibility and interpretation of 
what is considered to be unstable or poorly attached regrowth. I think by over 
emphasizing the stability or instability of this re-growth we can box ourselves into a 
final recommendation that dismisses any form of pruning, which includes re-
pollarding based on our knowledge of the inherent dangers of re-growth.  By doing so 
this can lead to a conclusion that there are no appropriate alternatives available as re-
pollarding is considered to be ‘tree damaging activity’. I also believe we, as Council 
officers need to be flexible in providing peace of mind to applicants who have a 
perceived concern for safety that is not necessarily confirmed by assessment. I do not 
believe that we should be so purist to insist that a further 5% canopy removal will 
make a dramatic difference to the ultimate retention of a tree.  
Please explain to me why this piece of regulation is so vague?  Have we left it vague 
on purpose? Have we hedged our understanding of the practical implications of 
proper tree management so that the public does not become disillusioned to the point 
of anger? Is it better left to the interpretation of the relevant planning authority? I am 
aware that some Council’s believe that maintenance pruning is only the removal of 
dead wood and anything else is considered to be tree damaging activity, but at times I 
have condoned the pollarding of a tree, given the management of the tree in that form 
had occurred from the start. Have we become so particular about methodology that we 
are trapped into inadvertently promoting the removal of a tree?   

The stats don’t lie: 
A breakdown of Development Applications (Burnside) since 2000 indicates that 
urban renewal through land division has had a detrimental affect on the percentage of 
the retained biomass compared with the retention of stand alone individual trees 
within those developed allotments.  
Over 70% of the applications related to infill development removed over 80% of the 
original biomass (including the mass created by a retained ‘Significant Tree’). An 
analysis of those infill developments indicates that the new biomass will only restore 
40% of the original biomass (lost) over the next 20 years.  
I do not believe that planning authorities have any real sense of the effects that urban 
renewal will have on the very nature of maintaining or revitalizing the character and 
amenity of inner Adelaide.  We believe that urban renewal is necessary for 
environmental sustainability, but at what expense to the urban forest.  
These same authorities appear to get bogged down in refining the built form and 
character of the new development at the expense of retaining or enhancing the urban 
forest that we have now. There has to be a greater emphasis on Councils to develop 
provisions within their own Development Plans to maximize the retention of all 
vegetation (other than just ‘Significant Trees’), which can then be assessed under 
many of the same provisions that apply to a Significant tree.  
I question whether there is in fact any real potential to replenish our diminishing 
urban forest in the foreseeable future. One area of concern is the disparate lack of 
regulation and specificity in the percentage of open space to built form. I understand 
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that a greater than 50% open space plot ratio is fairly standard within most Council 
Development plans. This sounds quite impressive and you may ask why there is any 
concern for the capacity of urban forest regeneration within the context of urban 
renewal - however don’t be fooled.   That 50% can include tennis courts, swimming 
pools, spa baths and even open sided verandahs. The Development Plan makes no 
reference to the type of material or surface finish within that open space plot ratio. In 
other words as long as a new building development meets those provisions, there is no 
regulation stating that the open space has to contain an area of usable garden area that 
would be suitable for the planting of meaningful vegetation. I am unable to determine 
how open space under those provisions could contribute to the urban forest.  
The balance of proportional burden of one’s expectations to appropriately develop a 
site needs to be considered if we expect the community as a whole to appreciate that 
the urban forest has an important role to play within society. To this end, 
Development Assessment of an allotment has to occur at the start. There is no point 
assessing an allotment that is proposed for land division or reconstruction after 
demolition of the dwelling within the site has occurred. What is the point of 
inspecting and then discussing development potential of a site after everything besides 
the significant trees has been removed?   
Authorities have to be given the powers within the Act to balance vegetation retention 
with significant tree retention or in a greater sense, create new developments that 
maintain a sustainable landscape for the future. Local planning authorities rarely have 
an opportunity to negotiate the retention of lesser vegetation on a site in preference to 
the maintenance of a ‘significant tree’. The community has to be educated to the long-
term benefits of retaining ‘non significant trees’, even perhaps in exceptional 
circumstances at the expense of larger trees.  
This does not in any way diminish a local planning authority’s duty to maximize 
significant tree retention. If we work on the scenario that planning strategies will not 
change, where then will society’s next generation of urban forest come from? 

Historical Allotment Development, Proportional to Urban Forest Development: 
It is appropriate to consider our urban environment as an evolving canvas of urban 
forestry development. There are very few areas of the state, let alone the city, where 
we are blessed with a reasonably intact population of remnant vegetation dominating 
the area. Burnside may be considered in this light however it’s an illusion to believe 
that the visual character that we see today has always been that way. The urban 
environment is contrived by the will and fortitude of individuals within the 
community.  
There is a correlation between the legacy of large allotment size to the diminishing 
urban forest of today. Through the foresight of others comes an expectation and 
therefore a burden to the next generation that this ‘leafy green’ suburb must be 
retained to maintain the character of the area. It is sad that high property values within 
areas of large allotments and lush gardens leads to a greater level of desirability 
resulting in higher infill development pressure. Most of these large allotments can be 
sub-divided into numerous single allotments resulting in a degradation of the urban 
forest.  
Of note is the lack of remnant trees within the more established areas of the city such 
as Toorak Gardens, Tusmore, Dulwich, and Beulah Park. This is one of many areas of 
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the city where urban development was consistently dense and rapid. Even by 1936 
housing stock and landscapes were well established. There are quite a number of 
allotments within Toorak Gardens and Tusmore where allotment size has dictated the 
style and extent of the landscape, which we see today (contrived or not).  
The character and amenity created by these well-maintained gardens has increased the 
property values leading to an expectation of greater potential land sale value. This in 
turn leads to an expectation of unhindered development potential where property 
values can be maximized. Retention of established trees or vegetation on an allotment 
is more often than not considered an impediment to realizing that potential.  

Allotment Size to Potential Urban Forest Expansion: 
There is an obvious link between infill development/reduced allotment size and the 
reduction in the sustainability of our urban forest. A breakdown of allotment size 
within Burnside indicates that most suburbs are capable of withstanding a higher rate 
of infill development. Figure 4 indicates the rate of new development available within 
that suburb. If you compare that with the actual potential allotment sizes available 
under Council’s current Development Plan (Figure 5) then it’s not hard to see that the 
percentage of urban forest retained will be seriously compromised and worse still the 
availability of open space capable of sustaining an urban forest for the future 
significantly reduced. (Figure 6) Is an indication of potential implications of infill 
development within large allotments? 
I would suggest that Councils similar to Burnside would be confronted with an 
increasing level of conflict driven by allotment size to development potential. I do not 
see how local authorities will be able to manage an appropriate balance between 
meeting state planning strategies and maintaining the character of a local area without 
some innovative controls created within their Development Plans, or the investigation 
of alternative approaches to expanding the urban forest to other areas. This will be 
discussed further and goes to the heart of whether the current tree controls are 
sustainable. 
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Figure 4 
 

 
Figure 5: 
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Figure 6 
 

  
    2002  Large double allotment of           Post Development 5 New allotments 

>3000m², pre development      each <550m²  
Total tree mass removed compared to retained and developed, vegetation is less 

than 40% of the original. Percentage of paved area to natural ground reduced by 
60% 

 

Our Future Urban Forest: Fundamental Shift in Burden / Benefit  
I believe that the retention of the single as opposed to the mass will be to the 
detriment of our urban forest. If this is the case, where will the next generation of 
urban forest come from and where are there opportunities to maintain and expand our 
declining ‘urban forest’?  
Even though Council authorities have some ability to direct the style and character of 
development within private land they are ultimately powerless to dictate the level of 
development occurring. If the market place dictates the architecture of the day, then 
that’s what will be built; if a planning authority through their development plans 
allows for infill development to proceed within the those guidelines, then that will 
occur. When planning regulations state the percentage of open space should comprise 
more than 50% of the plot ratio, then that will occur as well.  
However no planning authorities within the state have the authority to dictate what 
type of vegetation is restored to a site as part of the development. We assess landscape 
plans attached to developments and sometimes condition particular species of trees 
within the renewed site, but in fact this is an invalid form of conditional approval. 
Why can’t we condition the retention of non significant trees on sites where the 
development is not infill development, but renewed development, such as home 
extensions or tree removals based on tree health and safety alone.  
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If it’s a given that the total available area considered as open space within an 
allotment will decrease as expected, then, is there any real opportunity available to 
renew a vegetation type other than upright small to medium sized trees within 
courtyard gardens.  
It seems from the number of applications that I have assessed that landscape architects 
can be very narrow-minded and conservative in their recommendation of replacement 
species. This is supported and driven to some extent by a nursery industry that 
promotes tree species of little biological importance. I believe that the nursery 
industry as a whole have been complacent in providing the community with good 
alternatives to the stereotypical exotic monoculture. For that matter I hear people cry 
out for the promotion of indigenous species as an alternative to this stereotypic 
vegetation, but where are these indigenous alternatives? Where does consistency of 
form and variation within the species help the cause of indigenous tree use, when 
compared to a tree that has been under intensive cultivation in one form or another for 
hundreds of years? Is it enough to hang your hat on a particular species of tree just 
because it is indigenous to an area and then expect property owners to accept it on 
those merits alone? I am a strong advocate of indigenous vegetation, but it has to be in 
context with the realistic constraints of the urban environment. There is an answer.   

The Future of our Urban Forest: 
Isn’t it amazing that the current tree regulations impose upon Council authorities a 
requirement that Significant Tree Removal on Council owned land is a Category 2 
Development and therefore requires the authority to consult with the community 
within 60metres of the development?   Where else does the community have a right to 
voice their concerns for or against the removal of a tree? Isn’t it peculiar that those 
same residents don’t have a right to speak against the removal of a tree located within 
private land adjacent to their own property? Only when the legislation admits that this 
type of development does have an impact on the whole community, will we 
understand the community’s attitude towards the destruction of the urban forest.  
There are numerous programs and initiatives available to Council authorities and 
private citizens to participate in educational tree planting initiatives, however the 
availability of additional funds through grants to purchase open space through 
programs such as the Metropolitan Open Space Scheme (MOSS), the Regional Open 
Space Enhancement Program (ROSES) or even in some cases the Urban Forest 
Biodiversity Program (UFBP) has been non existent in the City of Burnsides case. Is 
that because there is an assumption that we in the City of Burnside have enough open 
space already? I would suggest that we have more urban forest to loose than some 
areas. I have not heard of any schemes in relation to the purchase of new open space 
on public land associated with the degradation of private open space due to infill 
development.  
I question the state government’s commitment to maintaining our urban forest when 
they promote through state strategies urban renewal leading to higher density housing 
which by its nature significantly reduces the availability of open space within a 
private allotment, but do nothing to replenish the lost open space and therefore the 
urban forest. 
Is there a possibility to impose on particular developments a nominal subsidy within 
the approval process towards the purchase of open space, whether as private 
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allotments within the immediate suburb or crown owned land that enhances and 
expands existing open space utilized by the community?  
Having said that there does seem to be an obvious area where our urban forest can be 
sustainable in the immediate future. A break down of the total area of land directly 
administered by local government within the City of Burnside is approximately half 
that of the total amount under private ownership/control. This land comprises parks, 
reserves, hills face zone reserves, road reserve and verge mediums.  
These areas present the greatest opportunities for the retention and renewal of our 
urban forest in the future. I believe that the only true area of land available to the 
community and for the community is on land governed by the community. 
Opportunities to create and restore lost indigenous vegetation in any meaningful and 
sustainable way can only occur on land owned by the community and therefore 
managed by the community. It is a very difficult process to sell off community land 
even with the best intentions; I would defy a private citizen to go through the same 
process endured by Council. If the community truly believes that the very integrity of 
their suburb is created by the urban forest, then change will be fostered through this 
belief rather than by legislative control imposed upon the individuals who fund the 
administration of the Council through rates.  
The provision of open space in the future will not be the responsibility of the 
individuals within their allotment as state planning strategies are forcing individuals 
to look to community open space for recreation and enjoyment. They have by default 
deferred upon council the role of protecting an urban forest that is being removed by 
strategies that they promote.  

Conclusion: 
Whilst it is hard to fault the intention of the significant tree legislation it seems that as 
a sustainable piece of law the impetus to retain and develop our urban forest for the 
next generation will not be left to individuals but the community as a whole.  
The basic intent of the legislation to prevent the wholesale removal of trees within 
development sites has not been effective. We have instead lost the next generation of 
trees within the urban environment because we have placed so much attention on the 
retention of the individual to the detriment of the whole. Of particular concern is the 
removal of all trees (other than Significant), which have nothing to do with the 
development of the land. In some respects we have created a legislation that is 
onerous to the very people that have maintained our urban forest in the past.  
We do nothing for those people within the community that support the concept of the 
urban forest. There is no point in forcing the retention of particular species of trees 
when in the process of assessment and conditioning we instil within those individuals 
a feeling of personal responsibility, a responsibility that should be shared by the 
community as a whole.   
I believe that public land under the management of the local authority will be more 
important then ever. Community expectations through the abdication of their own 
responsibility will fall upon Council.  In the end this will be the best outcome 
available, for there, we will see a true reflection of the community’s attitude towards 
the urban forest as an integral part of our society.  
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‘NEIGHBOURWOODS’ 

A NATIONAL URBAN FORESTS PERSPECTIVE 
URBAN FOREST SUSTAINABILITY - A MODEL FOR AUSTRALIA? 

Philip Hewett - Project Coordinator (Temp) – City Greening and Urban Forest Policy 
Newcastle City Council, NSW 

Clark and Matheny  published a model of urban forests sustainability in 1997 1 – I 
recall reading the article and thinking how far removed we were in Australia from 
such holistic tree management thinking – that was 1997 yet now 8 years on things 
look very different. Global warming is ringing alarm bells and sustainability has crept 
into the people’s dialogue from building to transport and planning. The NSW and SA 
Local Government Associations have both adopted urban forest policies, and 
Adelaide City has commenced an ambitious urban forest program whilst the City of 
Newcastle is drafting a comprehensive urban forest policy. A number of NSW local 
government Councils have adopted the term ‘urban forestry’ in lieu of ‘tree 
preservation’ and ‘tree management’. In March 2005 the Lord Mayor of Sydney 
hosted an Urban Forest Forum and a number of national conferences have focussed 
on issues in urban forestry. 
Given this significant increase in attention to urban forestry in Australia I have set out 
here what I consider to be a potentially useful model for Australian authorities to take 
urban forestry into the application phase. I fear that in the absence of a practical 
model that helps us to understand and apply urban forestry, that our currently 
dysfunctional approach to urban tree management could become the defacto urban 
forestry  - ie what we do now simply gets called ‘urban forestry’ - in my view, this 
would be a disastrous situation.  
Broken down to its basics, Clark’s 1997 urban forest sustainability model becomes 
readily understandable for lay persons and therefore its ideas are transferable. I 
propose it as a basic model for Australian Local Government authorities seeking to 
gain from the potentially enormous benefits of their urban forest.   
What follows is a summary of the Clark model which itself was adapted from a World 
Forest Sustainability model 2 Following that I present a sample of the Seattle Urban 
Forest Assessment: Sustainability Matrix 3 which used the Clark sustainability model, 
with minor modifications, to identify directions for Seattle urban forest policy and 
programs.  
 

A MODEL FOR SUSTAINABLE URBAN FORESTS 

The four principles to which any model must adhere: 
1. Sustainability is a broad, general goal 
2. Urban forests primarily provide services rather than goods 
3. Sustainable urban forests require human intervention 
4. Trees growing on private land compose the majority of urban forests 
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Applying these four principles leads to this definition of sustainable urban forest: 
 “The naturally occurring and planted trees in cities which are managed to provide 
the inhabitants with a continuing level of economic, social, environment al and 
ecological benefits today and into the future” 

Applying this definition in urban areas means accepting these three premises: 
1. Communities must acknowledge that trees provide a wide range of net 

benefits – they are essential to the future health of cities and their inhabitants  
2. Given the goal of maintaining net benefits over time, the regeneration of urban 

forests requires intervention and management by humans ie urban forests are 
sustained by people not by nature 

3. Sustainable urban forests exist within defined geographic and political 
boundaries: those of cities – regardless of land ownership 

Given these three premises, Clark & Matheny developed their model of urban forest 
sustainability which is founded on three components: 
1. Vegetation resource (Table 1) the engine that drives urban forest. The 

composition, extent, distribution, and health define the limit of benefits provided 
and cost accrued. 

2. Community framework (Table 2) a sustainable urban forest is one in which 
all parts… 

3. Resource management (Table 3) Not simply management but a philosophy 
of management… 

Achieving sustainable urban forests is founded on four assumptions: 
1. community cooperation – with a shared vision and ever present focus on 

maximising benefits and minimising costs 
2. quality care – redirecting the traditional orientation of urban tree management 

away from municipal trees to the mix of public and private trees 

3. continued funding 
4. personal involvement 

The Clark urban forest sustainability model was based on the Santiago Agreement 2 
which suggested criteria and indicators for the conservation and sustainability of 
temperate and boreal forests. It recognised that both quantitative and qualitative 
indicators were needed because not all criteria could be accurately measured.  
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TABLE 1  
CLARK & MATHENY’S CRITERIA AND PERFORMANCE INDICATORS FOR 
VEGETATION RESOURCE 
 

 
Criteria 

Performance indicators 
 

 
Key objective 

Low Moderate Good Optimal 
 

 
Canopy 
cover 

 
No 
assessment 

 
Visual 
assessment (ie 
photographic) 

 
Sampling tree 
cover using 
aerial photos 

 
Information 
on urban 
forest 
included in 
city wide GIS 
 

 
Achieve climate 
appropriate 
degree of tree 
cover, 
community wide 
 

 
Age-
distribution 
of trees in 
community 
 

 
No 
assessment 

 
Street tree 
inventory, 
complete or 
partial 

 
Public- private 
sampling 

 
Included in 
city wide GIS 

 
Provide for 
uneven age 
distribution 
 

 
Species mix 

 
No 
assessment 

 
Street tree 
inventory 

 
City wide 
assessment of 
species mix 
 

 
Included in 
city wide GIS 

 
Provide for 
species diversity 
 

 
Native 
vegetation 

 
No program 
of 
integration 

 
Voluntary use 
on public 
projects 

 
Requirements 
for use of 
native species 
on a project 
appropriate 
basis 

 
Preservation 
of regional 
biodiversity 

 
Preserve and 
manage regional 
biodiversity. 
Maintain the 
biological 
integrity of 
native remnant 
forests. 
Maintain wildlife 
corridors to and 
from the city 
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TABLE 2  
CLARK & MATHENY’S CRITERIA AND PERFORMANCE INDICATORS FOR COMMUNITY 
FRAMEWORK 
 
Criteria Performance indicators 

 
Key objective 

 Low Moderate Good Optimal 
 

 

Public agency 
cooperation 

Conflicting 
goals among 
departments 

No 
cooperation) 

Informal 
working teams 

Formal working 
teams with staff 
coordination 

All departments 
operate with common 
goals and objectives 
 

Involvement of 
large private 
institutional 
landholders 

Ignorance of 
issue 

Education 
materials and 
advice 
available to 
landholders 

Clear goals for 
tree resource by 
private 
landholders; 
incentives for 
preservation of 
private trees 
 

Landholders 
develop 
comprehensive 
tree management 
plans and fund 
them 

Large private 
landholders embrace 
city-wide goals and 
objectives through 
specific resource 
management plans 

Green industry 
cooperation 

No 
cooperation 
between 
segments of 
industry. 
(nursery, 
contractor, 
arborists) No 
adherence to 
industry 
standards 
 

General 
cooperation 
between 
nursery, 
contractor, 
arborists 
 

Specific 
cooperative 
arrangements  eg 
purchase 
certificates for 
right tree right 
place 

Shared vision & 
goals including 
use of 
professional 
standards 

The green industry 
operates with high 
professional 
standards & commits 
to city-wide goals & 
objectives 
 

Neighbourhood 
action 

No action Isolated and or 
limited number 
of active 
groups 

City-wide 
coverage and 
interaction 

All 
neighbourhoods 
organised and 
cooperating 

At the neighbourhood 
level, citizens 
understand & 
participate in urban 
forest management 
 

Citizen-
government-
business 
interaction 

Conflicting 
goals amongst 
constituencies 

No interaction 
amongst 
constituencies 

Informal and or 
general 
cooperation 

Formal 
interaction eg 
tree board with 
staff coordination 
 

All constituencies in 
the community 
interact for the 
benefit of the urban 
forest 

General 
awareness of 
trees as a 
community 
resource 

Low - trees as 
problems and 
drain on 
budgets 

Moderate – 
trees as 
important to 
community 

High – trees 
acknowledged  
to provide 
environmental 
services 

Very high – trees 
as vital 
components of 
economy and 
environment 
 

The general public 
understands the value 
of trees to the 
community 

Regional 
cooperation 

Communities 
operate 
independently 

Communities 
share similar 
policy vehicles 

Regional 
planning 

Regional 
planning 
coordination and 
or management 
plans  
 

Provide for 
cooperation and 
interaction among 
neighbouring 
communities and 
regional groups 
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TABLE 3  CLARK & MATHENY’S CRITERIA AND PERFORMANCE INDICATORS FOR 
RESOURCE MANAGEMENT 

Criteria Performance indicators 
 

Key objective 

 Low Moderate Good Optimal 
 

 

 
City-wide 
management 
plan 

 
No plan 

 
Existing plan 
limited in scope 
and 
implementation 

 
Government-wide 
plan accepted and 
implemented 

 
Citizen-government – 
business resources 
management plan 
accepted and 
implemented 
 

 
Develop and 
implement a 
management plan for 
trees and forests on 
public and private 
property 
 

 
City-wide 
funding 
 

 
Funding by 
crisis 
management 

 
Funding to 
optimize 
existing 
population 

 
Adequate funding 
to provide for net 
in creases  in 
population and care 

 
Adequate funding , 
private and public to 
sustain maximum 
potential benefits 
 

 
Develop and 
maintain adequate 
funding  to 
implement a city-
wide management 
plan 

 
City staffing 

 
No staff 

 
No training 

 
Certified arborists 
on staff 

 
Professional tree care 
staff 
 

 
Employ and train 
adequate staff to 
implement city-wide 
management plan 

 
Assessment 
tools 

 
No ongoing 
program of 
assessment 

 
Partial 
inventory 

 
Complete 
inventory 

 
Information on urban 
forest  included in city-
wide GIS 

 
Develop methods to 
collect information 
bout the urban forest 
on a routine basis 

 
Protection of 
existing trees 

 
No policy or 
policy not 
enforced 

 
TPO present 
and enforced 

 
Tree preservation 
plan required for 
all projects, public, 
private, 
commercial 

 
Integrated planning 
program for conservation 
and development  

 
Conserve existing 
resources, planted 
and natural, to ensure 
maximum function  

 
Species and 
site selection 

 
Arbitrary 
species 
prohibitions 

 
No 
consideration of 
undesirable 
species 

 
Identification/prohi
bition of 
undesirable species 

 
Ongoing of adapted high 
performance species 
with good site species 
match 
 

 
Provide guidelines 
and specifications for 
species use, 
including a 
mechanism for 
evaluating the site. 

 
Standards for 
tree care 

 
None 

 
Standards for 
public tree care 
 

 
Standards for 
stock, pruning etc, 
for all trees 

 
Standards part of 
community wide vision 

 
Adopt and adhere to 
professional 
standards for tree 
care 

 
Citizen safety 

 
Crisis 
management 

 
Informal 
inspections 
 

 
Comprehensive 
hazard program 
(failure, tripping) 

 
Safety part of cost 
benefit program 

 
Maximise public 
safety with respect to 
trees 

 
Recycling 

 
Simple 
disposal by 
land filling 
of green 
waste 

 
Green waste 
recycling 

 
Green and wood 
waste recycling 
and reuse 

 
Closed system, no 
outside disposal 

 
Create a closed 
system for tree waste 
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In 2000, the city of Seattle (pop 540,000) USA undertook an assessment of the Seattle 
urban forest in response to concerns about the impacts of population growth and 
higher development densities on Seattle’s trees 3. The Seattle assessment used an 
adapted form of the Clark & Matheny model of urban forest sustainability and may be 
a useful model for application by Australian cities. 
A sample of two criteria (Table 4) from the Seattle matrix illustrates this point. It uses 
similar criteria to the Clark & Matheny model, which are presented as a matrix to 
summarise data collected by survey. The matrix included comparisons with several 
other US and Canadian cities to ‘explore lessons from them & their possible 
application to Seattle’ 

TABLE 4 SEATTLE URBAN FORESTS ASSESSMENT MATRIX – RESOURCE 
MANAGEMENT 
 

Criteria Objective Current Seattle 
conditions 

Challenges & 
opportunities 
 

Other Cities Lessons learned 

 
City-wide 
management 
plan 

 
Develop 
objectives & 
implement a 
management 
plan for trees 
on public and 
private 
property  
 

 
No city-wide 
management plan 
in place 

 
Require strategic 
vision and 
resources to 
develop UF 
management 
plan, review 
process and 
update 

 
Servals cities have 
management plans 
that are periodically 
reviewed and 
updated 

 
Adequate support 
fro tree maintenance 
is concern of most 
tree mangers I most 
US cities 

 
Urban Forest 
Policy 

 
Conserve/ 
restore, 
enhance 
resources; 
develop 
guidelines and 
standards; 
ensure citizen 
safety and 
benefit 

 
Urban Forest 
Coalition now in 
process of 
developing 
guidelines and 
approaches; 
requires political 
and budgetary 
support as well as 
program to educate 
voters 

 
Integrate tree 
conservation into 
land use and 
growth 
management 
planning. 
 
Develop tools to 
increase tree 
cover in new 
development  
 
Enforcement of 
existing 
ordinances 
remains a 
problem as well 
as development 
of enforceable 
new laws 

 
CA cities major 
challenges are 
planting/maintenance 
responsibilities and 
ownership. 
 
Policy has both UF 
practices component 
(internal standards) 
and city quality 
component (external 
audiences)  
 
Some cities policies 
re: tree stewardship  
(protection and 
preservation in 
development ), 
emergency & storm 
management, tree 
valuation, or root 
protection –ay or 
may not have code  
 

 
Tree policy is 
integrated with 
other city-wide 
goals in Boston 400 
& The Metropolis 
Plan 

 
 
The Clark urban forest sustainability model and the Seattle urban forest assessment 
matrix could be very easily adapted for application in Australia.  
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To reiterate, the model has three important components, all three must be present: 

1. Vegetation resource  
2. Community framework  
3. Resource management  

We do not need to invent new models – the hard work has been done. The results of 
such studies conducted in Australia would expose the urban tree management 
situation for policy makers, politicians, Councillors and administrators in such a way 
as to reveal the true state of play with each city’s urban trees. This would create the 
starting point for urban forest action.  
Now is as good a time as ever arboriculturists to throw the urban tree management 
‘ball’ back to the players who have such significant influence on the design and 
management of our cities and suburbs, and because of this, exert enormous influence 
on the structure, extent and future of urban forests. Arboriculturists (and committed 
associates) must take the role of advocates and activists, prodding for progress and 
steering it instead of running alone as now and virtually haemorrhaging as a 
profession in the process. After all, sustainable living is everyone’s goal and therefore 
it is everyone’s concern.     
The urban forest sustainability model is a valid, proven approach that Australian cities 
could employ as a practical measure to achieving the social and economic health and 
well being of all who visit, live in and love this country now and in the future.  
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 AVENUE AND BOULEVARD REPLACEMENT - CITY OF 
MELBOURNE 

 

Ian Shears – Senior Tree Planner, City of Melbourne 

The City of Melbourne is internationally renowned for its tree-lined boulevards and 
parks and gardens characterised by avenue plantings along formal path networks. 
Melbourne’s community is protective of its trees, and actively aware and interested in 
their health and maintenance. Consequently, any issue relating to Melbourne’s trees 
have a high profile and generate considerable public debate.  
The City of Melbourne manages approximately 52,000 trees including about 17,000 
street trees. Using the City’s ‘tree amenity valuation formula’ the total value of 
Melbourne’s trees is estimated to be over $520 million. This asset is irreplaceable in 
the short term and the tree population requires close monitoring and management to 
ensure its continued good health. 
Melbourne has some of the most significant stands of mature elm trees remaining in 
the world following the destruction of many of the elm populations in the Northern 
Hemisphere by Dutch Elm Disease. The elms lining the major boulevards of Victoria 
Parade, and Royal Parade, along with the avenues of trees in the Fitzroy Gardens are 
registered as significant by the National Trust of Australia (Victoria). A number of the 
City’s gardens including their trees are also registered as significant by the National 
Trust Australia (Victoria). Fitzroy and Carlton Gardens are listed on the State 
Heritage Register. Treasury and Flagstaff Gardens are currently also being considered 
for listing. Carlton Gardens has recently been given World Heritage listing. 
Trees like all living things grow, age and eventually die. The overall age distribution 
of Melbourne’s tree stock is skewed to older-aged trees, leading to potential loss of 
large numbers of trees over the next 10-15 years. Loss of such large numbers of trees 
would have a devastating effect on the amenity of parks and streetscapes. Most of the 
boulevard and avenue trees were planted between the late 1800s and early 1900s and 
are nearing the end of their lives. As trees age they become more vulnerable to pest 
and disease and other environmental pressures such as drought, compaction, pollution 
and traffic, all of which cause tree decline and contribute to premature death. Pests 
and diseases pose an enormous threat to the tree population, including the Elm Leaf 
Beetle and Fig Psyllid, which currently impact on elm and fig trees and require 
extensive treatment each year. The recent emergence of Pine Nematode, Palm 
Fusarium Wilt and Mundulla Yellows are also of concern. The possible arrival of 
Dutch Elm Disease to Melbourne is a constant threat to our ageing elm population. 
Council has developed, in conjunction with the State Government a Dutch Elm 
Disease contingency plan which sets out a comprehensive management plan to deal 
with possible occurances of Dutch Elm Disease. 
It has been estimated that 30 per cent of the existing tree population will require 
replacement over the next 10 years as a result of declining health due to ageing, 
drought or other factors. The following table, ‘Trees Requiring Replacement Over the 
Next Ten Years’, provides a breakdown of the numbers of trees in parks, streets and 
boulevards and the replacement that will be required. 
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Trees Requiring Replacement over the Next 10 Years 

Location Total  Avenues  Boulevard  Park  Street  
Total 
Requiring 
Replacement 

Major 
Parks & 
Gardens 

32,09
2 3,308 - 28,784  10,254 

Other 
Reserves 1,071 107 - 964  226 

Boulevards 1,302 - 1,302 -  269 

Streets 17,03
0 - - - 17,030 3,541 

TOTAL 51,49
5 3,415 1,302 29,748 17,030 14,290 

 
Neither landscape managers nor the public in Melbourne have previously witnessed 
the decline of the first generation of exotic plantings to such an extent. This provides 
many challenges: although the horticultural decisions for replacement are relatively 
straight forward, the community generally seems to prefer postponing replacement 
decisions to future generations - a view that is also appealing to short term political 
perspectives. The nature of boulevards and avenues in particular brings into focus the 
challenges of providing for the future against loss of amenity and radical change in 
the short term. Where there is a variety of specimen trees of varying ages planted 
randomly or at wide spacings, removal and replacement may be achieved without 
significant loss of amenity, however this is not the case with evenly aged and spaced 
plantings.  
The replacement of boulevards and avenues is of particular importance. These are 
landscape features that contribute significantly to the aesthetic and cultural values of 
Melbourne. They are formed by trees planted on both sides of roads or pathways in 
two (avenues) or four (boulevards) parallel rows. Typically they are formed by one or 
two species with overlapping canopies and uniform tree spacing, age and height, 
canopy spread and trunk diameter. The significance and value of the overall 
boulevard or avenue as a collective unit is far greater than the value of single trees. 
Replacing trees in the major boulevards such as St Kilda Road, Victoria Parade and 
Royal Parade, and the major avenues in gardens such as Fitzroy, Treasury, and 
Carlton Gardens and Fawkner Park presents particular challenges. As individual trees 
die in these boulevards or avenues they cannot generally be effectively replanted with 
new individual trees, as the new trees are not able to compete adequately for light and 
water from their neighbouring mature trees. Therefore interposed plantings seldom 
develop into healthy, fully developed mature trees in keeping with the overall 
character of an avenue. The surrounding infrastructure of roadways and pathways is 
also most likely to be in need of upgrading. Irrigation systems, kerbs and channels, 
and underground and above ground services will ideally be rebuilt or renewed before 
new trees are planted. In addition, the profile and layout of roads designed and 
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constructed over 100 hundred years ago for limited traffic volumes is not necessarily 
the most appropriate layout for current uses.  
The technically effective way to achieve a satisfactory avenue or boulevard of trees in 
the long term is to remove and replant entire sections or groups of trees. However this 
technically preferred solution causes community concern as some of the trees that 
need to be removed may appear to be healthy. The approach of replacing whole street 
sections of elms was recently undertaken in Swan Street, Richmond with support of 
the Friends of the Elms. Wholesale avenue replacements are being undertaken this 
year in Swanston Street, Birdwood Avenue and also in Fitzroy Gardens and Carlton 
Gardens. 
Eventually all boulevard trees will need to be replaced, generally by trees of the same 
species as existing trees in order to maintain the heritage and aesthetic significance of 
the boulevards. This would best be achieved by the section by section approach. 
However, an essential part of the replacement strategy involves engaging with the 
community and stakeholder groups to ensure support for this approach. There is 
therefore an obvious need to develop and implement sound strategies of tree removal 
and replacement that are adequately resourced and have community support.  
The potential concerns of such significant replacement programs are reduced to an 
extent by trees for replacement being on-grown off site to a height of about 5-6 
metres, thus enabling larger trees to be planted immediately to replace the avenue 
trees removed. This approach has a cost premium per tree but provides for a 
significantly improved amenity and presentation within the first three years. Council 
is currently engaged in growing advanced stock which will be available when the 
major boulevard replacements are commenced. 
In order to create a healthy diverse tree population into the future the City of 
Melbourne has developed a series of strategic planting programs. These programs 
enable adequate resourcing over time and enable consultation with key stakeholders 
and the community. It comprises the following key components: 

♦ implementing a progressive planting and replacement program for trees in 
boulevards, streets and parks; 

♦ increasing the robustness, diversity and viability of tree species with selection 
responding to local climate conditions, urban setting and community views; 

♦ ensuring that tree species are selected and managed to minimise resource inputs; 
and 

♦ ensuring that tree species are selected to preserve the heritage values of 
Melbourne’s parks, gardens and streetscapes. 

Progressive implementation will require the replacement of up to 1,500 trees per year 
for the next 10-15 years, requiring an annual commitment of adequate levels of 
ongoing funding to maintain this program. 
Community support for these strategies is of paramount importance. The removal of 
trees is invariably unpopular and especially so in high profile landscapes. While 
landscape professionals can clearly see the immediate need to remove hazardous or 
declining trees, the public will often respond strongly against removing trees that are 
still alive. Balancing the long-term needs of tree management, in particular risk, 
against the short-term perspective of the public is the greatest challenge for tree 
managers. Education of the community about tree decline can play an important role 
in creating acceptance of the need for removal earlier in the decline phase of trees.  



 33 

Council has embarked on the implementation of the strategies with a view to 
engendering support and gathering momentum with the community. Projects have 
been selected that will either require minimal tree removal or are in locations where 
tree removals are least likely to raise objections. The projects are developed in 
conjunction with key stakeholders such as Heritage Victoria, the National Trust, 
Australian Garden History Society, Friends of the Elms and residents associations. 
An important part of these strategies is the preservation of heritage values, with the 
significance of plantings in major parks established through Conservation Analysis 
and Master Planning. Determining what was previously planted however, often 
requires research of literature, anecdotal accounts and council records. This research 
is essential to ensure that replanting is in line with the period of significance of the 
particular landscape. 
In order to maintain a viable and dynamic tree population into the future it is vital to 
plant new trees and to replant declining trees in a planned and competently managed 
way with support of the community.  
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MANAGING AND ASSESSING AGING URBAN TREES.  
 

Martin Norris – Open Space Planner, Wellington Shire Council 
 

Introduction 
Urban trees directly influence the lives of the 87% of Australian people that live in 
urban areas. Hence, urban trees are valuable community resources, and much 
literature has focused on this from both societal values (e.g., Kaplan 1977; Kuo 2003; 
Wolf 1998a) and via quantitatively measured values (e.g., Brack 2002; Maco & 
McPherson 2003; McPherson et al. 1999; Wee 1999). Changes that eliminate large 
trees can substantially reduce both values. 
The management of aging urban trees has recently become a topical subject in 
Australia, however, Hitchmough (1994, p. 269) raised the issue in an Australian 
context over a decade ago, and the concerns he raised are still valid, the issues remain 
fundamentally unchanged and his comments are worth re-reading.  
Numerous reasons could be suggested for this increased industry awareness of aging 
trees; greater numbers of better educated and arboriculturally focussed people 
employed by local government (e.g. tree planners); improved technology revealing 
the problems (e.g., trees inventories and GIS software), whilst these are all probably 
somewhat valid, it is more likely that the issue of aging trees has fundamentally been 
driven by the rise of a ‘risk society’ ('risk society' was a term created by Beck 1999.).  
The demands of risk management have 
forced local governments to focus 
more closely on their urban tree 
population. Claims against local 
government have increased constantly 
(Chart 0) in the last decade (Trowbridge 
Consulting 2002). Council insurers are 
insisting on professional management 
of trees and in Victoria at least, 
conduct audits which are used to set 
premiums (Civic Mutual Plus 2003). 
Has an increase in tree related claims 
or an increase in the number of tree 
removals (because of risk related 
concerns) also increased concerns about older trees? Technology has allowed data to 
be rapidly and inexpensively collected and detailed analysis undertaken. Once 
councils started collecting urban tree data, did numerous issues of aging trees become 
apparent?  
Does a problem actually exist, if so what is the extent, and what should or can be done 
about it? 

Definitions 
To set some context to the discussion, definitions are valuable. What are aging trees? 
Biologically all alive trees are aging, however for the purpose of this discussion, 
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Chart 2 Australia’s population growth 
1901-2002  
based on data from ABS (2004c) 

aging trees are interpreted to mean a shift in the overall proportion of trees in the 
landscape that  are considered mature or over mature; and this increase or perceived 
increase of trees reaching senescence is of concern. 

Urban tree planting history 
People across the world are becoming more urbanised, urban populations are growing 
2.5 times faster than their rural counterparts.  
Australia is one of the most urbanised countries in the world with some 87% of 
people living in urban situations (Australia's Changing Population Distribution 2004; 
ABS 2003, 2004a, 2004b).  
Trees have been a part of modern urban towns and cities for only the last few hundred 
years (Miller 1996). In Australia, urban trees 
have only been part of the urban fabric for a 
very short time, much of the urbanisation did 
not occur until post-1945 (very few 19th 
century streetscapes remain). In 1906 48% of 
the population lived in towns of less than 3000 
residents, in 1996 53% of the population lived 
in cities of greater than 950,000 (five main 
centres). The population has grown 
exponentially from 3.8 million 1901 to 19.6 
million in 2002 (ABS 2000). Clearly, this 
growth has been in urban areas. It is 
reasonable to assume that urban tree planting 
increased in line with this increasing 
urbanisation and population growth (albeit in 
a more fragmented and maybe less exponential manner). 
Spencer (1988) details several distinct street tree planting phases that occurred in 
Australia. 

• 1850-70 fast growing evergreens (mostly conifers) and some natives trees (e.g. 
Eucalyptus globulus). 

• Post 1870s until World War II plantings followed in similar styles to North 
America and Europe with the introduction and wide scale planting of oaks, 
elms, planes and poplars, and some plantings of melia, silky oaks, kurrajongs 
and peppercorn trees.  

• Post-WWII as narrow suburban streets developed with increasing urban 
development many smaller species were introduced, e.g., Melaleuca spp., 
Prunus spp., Brush Box, and flowering gums. 

In keeping with the rapid urbanisation of Australia, the majority of urban trees have 
been planted in the last 50 years; few are of significant age, nevertheless in numerous 
urbanised areas of Australia, trees are reaching a point of maturity where decline is 
inevitable. Whether this is a significant issue or merely a perception, is an interesting 
question.  
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The growth of aging trees 
Why is the management of aging trees a problem, does a problem actually exist? 
What do the data show? If there is a problem – how significant is it and how is it best 
managed? 
It seems reasonable to review the literature. In Urban Landscape Management 
Hitchmough’s (1994) contentions are interesting and intuitively comfortable, however 
they are not backed by any references or data. A few Journal of Arboriculture papers 
can be found (Clark 1991; McPherson et al. 1999), several conference papers (Moore 
2004; Parker 2004a), and a ‘Google’ search will reveal numerous claims of short-
lived trees and declining tree cover in urban areas. However, there does not appear to 
be any extensive research on the extent of aging urban trees in Australia, and the only 
major review of management options is in Matthew Parker’s PhD thesis (Parker 
2004b).  
Many Australian Councils have begun to address the numerous issues that arise when 
old and often venerated trees, particularly avenues, have reached the point that 
arboricultural and horticultural professionals believe that the trees require 
replacement. The recent Sydney debate in relation to trees in the Domain and the 
Melbourne City Council plans to replace some European trees with natives species are 
excellent high profile examples.  
Obviously, aging trees exist in the community, and clearly they provide challenges, 
both societal and technical. Nevertheless, what is the extent of the problem?  
The reality is that tree replacement has been an issue for many years; many early 
planted landscapes have been removed in the last 50 years, it is not a new 
phenomenon, what has really changed? Due purely to the passage of time there are 
greater numbers of large mature urban trees than at any other time in Australian 
history. Do we have far more trees that need replacement than ever before, maybe, 
however I would suggest what has really changed is the community. As communities 
become more affluent, dangers less obvious, and survival more assured, concerns turn 
to risks that would not have been considered significant even 100 years ago. Equally 
individuals in the community have far more voice than preceding generations, they 
are less likely to accept the word of ‘experts’ and are more likely to demand 
alternatives. The change has been to the attitudes of individuals in the community and 
the recognition of the heritage and social values of urban trees. The onus is on the 
managers (stewards?) of these urban trees to meet the challenges of a more 
knowledgeable and empowered community.  These changes have driven changes and 
improved the professional management of urban landscapes.  

Managing Aging Trees 
The call to manage aging trees should not be feared, it is a positive indication, as we 
can finally claim to have mature trees in the urban landscape. For many years we have 
been managing semi-mature landscapes. Are we merely going through a period where 
we as horticulturists have to develop? It could be suggested that the recent interest in 
managing and assessing mature aging trees reflects insecurity in the profession – this 
is the first time many have had to consider in any significant way the management 
issues of aging trees. 
Trees co-exist in an urban environment via a complex web of relationships and 
interactions, vastly different to that found in other treed situations. Individual 



 37 

perception, (which is derived from a range of factors including personal beliefs, 
training, experience, and life influences) of trees in this urban web can strongly 
influence how trees are viewed, assessed and how the management of trees is 
conducted. Understanding the influence of one’s individual worldview and the 
numerous complex relationships and interactions that exist is critical to any person 
who is responsible for the management of urban trees. 

Relationships with nature 
Individuals manage trees according to their own worldview; this is influenced by 
factors such as education, experiences, cultural background and societal pressures.   
Jorgenson (2004) adapting a study of Van den Born et al (2001) suggests people have 
one of two types of relationships with nature. 

• Anthropentric • Ecocentric 
- The technocrat 

adventurer 
- The manager-engineer  
- The steward of nature 

- The guardian of nature 
- A partner of nature 
- A participant with nature  
- Oneness with nature 

Miller (1996, p. 19) cites a similar relationship with a nature model, consisting of a 
continuum of values, ranging from  ‘nature haters’ to those that ‘love and depend on 
nature’. 
Where do urban tree management professionals fit within Jorgenson’s relationships? 
Where would other landscape professionals be positioned?  Anecdotally it could be 
suggested that many local government tree professionals would see themselves as 
ecocentric, whilst many engineers would be seen as anthropentric.  
Relationships with nature models are important in helping to understanding that 
differing values can produce conflict between professionals and within the 
community. 

Available approaches to managing aging urban trees 
How are aging trees going to be managed in the future? Accepting that we understand 
the limitations of our own worldview, tree management could be considered from a 
various aspects. 

• Biological  • Economic 
• Societal • Amenity 
• Environmental • Ecological 
• Engineering • Risk 
• Asset 

Management 
 

Biological Consideration 
A biological perspective considers trees as living growing complex biological 
organisms and applies management and assessment protocols and processes to 
maximise the potential of each tree.  
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Understanding tree biology is the key to maximising the potential for a tree to exist in 
any given environment. Tree biology is not fixed, as trees age various physiological 
and biological functions change, age related changes include reduced carbon-
assimilation, decreased overall rates of growth; changes to mass:energy ratios, and 
reduce ability to respond to change (Clark 1991; Moore 2004; Shigo 1986).   
Trees do not have a fixed life span (indeterminate growth), few urban trees die due to 
natural causes and decline and die due to ‘distinctive internally programmed 
degeneration’ – tree experience an increased venerability with age (Nooden cited by 
Clark 1991). The provision of a stable environment and a stable physical structure are 
critical to maximising biological potential (Clark 1991; Moore 2004).  In urban areas 
a stable environment can be difficult to achieve, due to other activities undertaken 
near trees (including, construction, compaction, irrigation, and pruning). 
Assessments should include the potential of the site to meet the biological needs of 
the tree as it ages, and the potential of existing management to provide a stable 
environment and maintain a stable tree structure. 
Older trees are the least tolerant of environmental changes. Management plans should 
focus on providing a stable environment. Failure to provide a stable environment and 
physical structure will lead to weakened defence systems, reduced health and vigour 
resulting in reduced lifespan, decreased amenity value, and fewer environmental and 
ecological benefits.  

Economic Consideration 
Understanding biology may be the key for maximising biological potential; however, 
considering the tree within an economic role is also a valid method of planning for an 
aging urban forest. 
An economic view of assessing aging trees raises many interesting elements. Trees 
have been valued for amenity for decades and this amenity quantified as a financial 
value, many amenity valuation methods have been developed worldwide, significant 
variations occur between methods (for comparisons see Garner 1999; Watson 2002).  
In the last decade a substantial effort has been expended to create models that 
financially quantify the benefits that urban trees bring to a community. Much of this 
research  has focussed on the direct environmental and physical benefits of urban 
trees, (Forests 2002; Greening Australia. 1994; Killicoat, Puzio & Stringer 2002; 
McPherson et al. 1999; Tyrvainen 1997; Wee 1999; Wolf 1998b) most of this work 
has been undertaken in the United States.  However, in Australia attempts have also 
been made to financially quantify the value of street trees, Killicoat et al. (2002) make 
a worthwhile effort at placing an economic value on urban street trees, Brack (2002) 
provides a model that estimates pollution mitigation and carbon sequestration by the 
urban forest of Canberra is worth US$20-67 million over  four years. Wee (1999) in 
her honour’s thesis identified that: 

A single representative street tree in optimum condition has an internal rate of return 
of over 25%, and can produce almost $16,000 in cumulative benefits in its lifetime. 
The urban forest resource in Canberra as a whole has the potential to produce an 
estimated $45 to $95 million worth of benefits annually. 

Whilst amenity and environmental benefits have become more financially 
quantifiable many other economic benefits can likewise be quantified. Wolf (1998a; 
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1999; 2003) conducted studies into consumer habits and concluded that a healthy 
urban forest can have a real and measurable positive effect on consumer spending.  

Decision making using economic models 
Financial analysis and justification is commonplace in business processes. Similar 
analysis and justification can provide a valuable contribution to the decision making 
process involved with managing and assessing older trees e.g., the use of cost benefit 
analysis.  
The decision to remove urban trees is frequently made on the physical condition of 
the tree, it could be argued that an enhanced decision could be made by evaluating the 
decision to retain or remove by incorporating economic procedures (Scott & Betters 
2000).  
The difficulty in applying cost benefit modelling is in the provision of accurate 
estimates for the values used in a model. Scott and Better suggest using an accepted 
amenity valuation method to reflect benefits that urban trees provide and this would 
seem a reasonable approach, at least until valuations that include a wider range of 
benefits have been validated. Using various costs and benefit factors it is possible to 
provide a financial argument for retention, removal or replacement. 
For instance using Scott and Better’s (Figure 1) PNV formula (also known as NPV – 
Net Present Value) it is possible to show that if recommended works to the tree in 
Table 1 resulted in a slight increase in useful life expectancy (ULE) and vitality it 
would be financially viable to undertake the works. However, if the works would not 
improve the amenity value of the tree and its future value would be less than the 
current valuation alternatives should be considered.  Scott also provides a model to 
compare the cost and benefits of retaining the tree compared to a replacement tree. 
Such economic modelling is common place in other industries that produce ‘crops’ 
e.g., forestry and agriculture. 

Table 1 

Ulmus procera (estimated age 125years)  
Current amenity value (BO) $7,900 
Cost of recommended works (years 0,1,5) (Ct) $1000  
Future estimated amenity value due to works 
improved ULE and vitality, (value in 5years) (B1) 

$15,800 

Net benefit (4% rate of return) (i) $4,900 
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Figure 1 Present Net Valuation model from Scott & Betters (2000) 

Whilst economic analysis is not widely used in urban tree maintenance decision 
making, like any modelling it is limited by the assumptions embedded in the model 
and the uncertainty in the data used. Nevertheless, if tree managers accept the use of 
tree valuation methods (e.g., modified Burnley, Thyer), then they must accept that 
such values can be used to establish relative values against alternative actions and 
other community assets.  
Economic arguments are powerful and important because as Archer and Beale (2004, 
p. 110) state ‘. . . we have reluctantly concluded that when we refer to ‘value’ we need 
to talk dollars to make sense’. 
Assessment of older trees using financial modelling could provide new insights into 
the remove/retain/replace decision making process. 

Societal Consideration 
Societal values are those values that a community places on its trees, such as, cultural, 
historic, location, or age. Trees with high societal values tend to be those with strong 
connections to the community; these trees tend to be a product of time. The Sydney 
Domain trees are good examples of the conflict that occurs when high societal values 
exist. 
Interestingly and perhaps not surprisingly they are also the values found in significant 
tree assessment criteria. Whilst many of our ageing tree population will never develop 
high levels of societal value, they do provide other worthwhile environmental, 
ecological, economic, and amenity values. 
Assessment should determine the actual and potential societal values for individual 
trees and entire landscapes. Management plans should address the importance of 
societal values, and address and create the opportunity for such trees to be retained 
and opportunities for high societal value trees to develop.    

Amenity Consideration 
Considering trees from an amenity perspective tends to be the focus of 
horticulturists/arborists. The most obvious benefit trees provide is amenity – trees 
improve the physical and psychological ‘feel’ of urban areas. Amenity values 
frequently tend to be interwoven with societal values and trees with high amenity 
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values often have high societal values. Many amenity tree valuation methods combine 
amenity and societal values. 
Assessment of amenity can be quantified using amenity valuation methods. Most 
countries have a preferred often court sanctioned method (e.g., UK, USA, Germany). 
Unfortunately after more than 20 years of attempts Australia has not developed an 
accepted standard method, this has resulted in at least four methods being used across 
the country.  
Size does matter and large trees provide the greatest amenity values (all tree valuation 
methods are very sensitive to the influence of size factors), although factors such as 
ULE, structure, and health can significantly modify values. 
Removal of older large trees causes the greatest loss of amenity – replacement trees 
often take generations to provide the same amenity, the community and possibly some 
horticultural professionals do not tend to understand ‘tree time’.  Many of the tree 
replacement options available attempt to address the immediate loss of amenity, all 
replacement methods have various strengths and weaknesses (see Parker 2004b). 
Assessment for amenity is relatively simple (although many models have been 
developed); however, professionals and community members may have significantly 
differing views. 
Urban tree management plans must address both the issues surrounding the reduction 
of amenity from the loss of large trees and the more complex non-amenity issues. As 
more of the first generation planting of trees reach the end of their useful life, the loss 
of amenity and social values will produce conflict with the community, tree managers 
will need to improve their community communication processes; no longer will the ‘I 
am a professional, I know best’ approach be acceptable by an increasingly more 
educated and cynical public. 

Environmental Consideration 
Trees provide numerous environmental benefits, e.g., pollution remediation, storm 
water peak flow reductions, improved heating and cooling, etc. Many of these 
benefits can be quantified both with actual and financial values (e.g., tonnes of carbon 
sequestered, dollars of electricity saved). 
To maximise the environmental benefits of trees, we need to define what benefits we 
wish to gain. For example deciduous trees provide the best opportunity to reduce 
heating and cooling costs; however, evergreen trees provide the best retention of 
stormwater. Large trees provide the greatest environmental benefits. 
Aging trees provide both environmental challenges and opportunities; the decision to 
remove/replace/retain can have significant effects on the surrounding environment 
both in the short and longer term. In the United States a substantial effort appears to 
have been made to quantify environmental benefits of urban trees (e.g., City Green - 
American Forests 2002), although some attempts have been made to translate this 
process of quantification to Australia, it does not appear a suitable methodology has 
yet been developed.  
Tree assessment incorporating environmental values is probably rarely considered or 
quantified. Few management plans consider the environmental effects that a changed 
urban tree age profile could produce. 
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Ecological Consideration 
Ecological considerations take into account a tree’s relationships with its ecosystem, 
particularly the symbiotic or commensalism relationships with other organisms; 
besides the obvious macro-fauna (e.g. birds, possums) an individual tree can support 
hundreds of invertebrate species, numerous fungi, bacteria, lichen and mosses, and 
countless soil borne micro-organisms. The retention of older trees, complete with 
‘defects’ e.g., deadwood, loose bark, and hollows, is vital to the development and the 
continued existence of many of these relationships and current tree management 
approaches do not adequately account for these complex relationships. 
During the last decade, the social and ecological conservation values of veteran and 
ancient trees have been widely identified in the UK. A new term ‘ecological 
arboriculture’ has been coined, and it is defined as the management of trees for the 
benefit of not only the trees but all other associated organisms (Fay 2004). New and 
innovated pruning techniques have been developed that consider tree biology, the 
needs of other organisms and also reduce failure potential. 
The greatest ecological potential occurs with indigenous trees, old remnant trees are 
the most obvious trees to consider from an ecological perspective. However, to 
sustain the organisms that depend on these older veteran trees for their existence, 
replacement trees must be allowed to develop (that is, a diverse age of trees is 
required). 
It is doubtful that current assessments or management plans for urban trees consider 
the ecological impact of tree retain/remove/replace decisions. Management plans for 
veteran trees in the UK define treatments for the next 30-100 years. 
Whilst, urban tree ecology has yet to become a significant concern in Australia, two 
issues should be considered, one, what damage is ignorance of the subject doing to the 
numerous species that depend on old trees for their existence, and two, what is going 
to be done once the issue has been raised. 

Engineering Considerations 
Parks departments have traditionally been organised similar to council engineering 
departments; this is not surprising given that the traditional parks and garden 
department was often part of the engineering department. Similarly, the grey and 
green infrastructure has developed together, and urban trees are currently seen to exist 
within an urban engineering framework (arguably, both are merely parts of an urban 
ecosystem).  
Whilst horticulturists like to consider they hold the higher moral ground in this 
relationship, they cannot ignore the fact that trees have to co-exist in urban 
environments along with all of the other wants and needs of humanity e.g., roads, 
drains, electricity, etc.  
Engineering has traditionally been the dominant ‘works’ function of local 
government. Most local government assets are run by engineers for good reason; they 
are organised, professional, outcome focussed, and have well accepted processes and 
systems in place. However, the construction/development focussed approach has lead 
to the current predicament where councils do not have adequate funds to renew 
declining assets; some of the issues of aging trees are probably related to this 
development focused engineering approach to urban tree planting. Many landscape 
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architect or designer views would strongly align with the construction/development 
functions. 
An engineering view of trees in an urban environment is probably one of function and 
outcome. Urban tree management could model itself on a professional engineering 
approach by improving the professional approach of tree managers and developing 
stronger, more widely accepted and used standards based on good science. 
Tree assessment based on engineering principles, would consider how well existing 
plantings meet their design purpose, the remediation and replacement options; and 
quantification of opinion would be a strong feature of any assessment.  
Management plans must address the biological standards the maintenance of mature 
trees requires. The engineer/horticulture relationship has traditionally been 
engineering focused leading to the poor understanding of the biological needs of trees 
and has arguably lead to most of the ‘grey and green’ problems. 
Horticultural/arboricultural managers must be as professional as engineers in insisting 
on the infrastructure requirements of urban trees. Brisbane City Council’s ‘grey and 
green’ program is a good example of an engineering/arboricultural partnership (Foster 
2003). 

Risk management consideration 
Risk management is currently the greatest driver of public tree management. From the 
perspective of tree retention/removal/replacement, risk assessment is the easy option 
and has been the major method of determining when a tree should be removed.  
The risk management approach is based on the question ‘does the tree present an 
acceptable level of risk’, if not reduce the risk by remedial works, removing the tree, 
or reducing the risk target impact potential.  
Most current tree risk assessment methods are qualitative and produce ordinal risk 
ratings. The use of qualitative risk assessment methods to determine 
removal/retain/replacement decisions is probably overrated due to the inherent 
limitations of most current risk methods. Most methods do not adequately address 
overall risk; the vast majority focus on what the arboricultural industry does best – 
identify defects in trees; the evaluation of risk target value, likelihood of damage, 
likelihood of impact, defining acceptable risk and dealing with bias and uncertainty 
are poorly considered.  
Due to age, typically greater size and a greater perception of risk, assessor and 
assessment method bias could be a significant factor when assessing older trees. 
Pressure from some in the community and political factors could also be influences 
that unduly bias assessment and management of older trees. 
Risk assessment is not an end unto itself; it should only be one part of the overall 
decision making process.  
Management plans should address methodology and process, the acceptability of risk, 
and ensure that other important factors are considered as part of the overall decision-
making process. 
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Asset Management Consideration 
Public trees are ideally suited to being considered ‘assets’. Asset management is about 
knowing what you have, what condition it is in, its values (financial, heritage, 
cultural, environmental, etc.), overall performance, the costs of running that asset, the 
risk, asset life cycle (whole of life costs), etc. All of these factors should be able to be 
reported on. 
The lack of full life cycle costing has become apparent since asset management 
processes have started to become integrated into local government operations. For 
instance the Local Government Association of South Australia stated that SA local 
government spends one third of the amount on asset maintenance it should to 
maintain existing assets and that until its 2004 study ‘. . . few councils could say what 
would need renewing when, or how much it would cost’ (LGASA 2004). This 
criticism is equally applicable to the management of urban trees; Parker (2004b) 
found that few Australian councils recorded any detailed tree records and even fewer 
recorded adequate details sufficient to identify individual tree costs, Norris (2005) 
identified that only 25% of council survey respondents had a complete or current tree 
inventory.  
Asset management has the potential to supplant risk management as the greatest 
driver of local government. Asset renewal is the greatest problem facing local 
government.   
Tree management should utilise the potential of an asset management approach. Trees 
compete alongside other council assets, the most obvious way of having them taking 
seriously is to ensure they are included in the asset register. Asset management 
systems can allow for the biological, economic, societal, amenity, environmental, 
ecological, and engineering functions required to adequately manage urban trees. 
Asset management demands new skills that few in the horticultural industries have 
been taught and it is unlikely that many suitable asset management models have been 
created for urban trees. Nevertheless, asset management systems are ideal for 
management planning, works programming, recording of works and costs, and record 
keeping of the typically large numbers of trees that are the responsibility of local 
government tree managers. Tree assessments can be customised, standardised and 
analysed in most asset management software packages. 

Technology  
Whilst technology is not an approach to tree management or assessment per se, it is a 
valuable tool with which to gather data.  The tools to collect, mine, map, analysis, 
plan, etc., are readily and inexpensively available. Handheld data loggers can quickly 
and cheaply collect tree inventory data. Databases and particularly asset management 
software can hold vast amounts of data and make it readily available. Statistical tools 
(even Excel) can easily summarise and graphically display large datasets. GIS 
programs can graphically and spatially display data.  
With currently available technology it is not possible to sustain the argument that it is 
not feasible to assess, plan or manage large tree populations. 
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Summary of considerations 
We have considered a range of views and approaches that the urban forest can be 
compartmentalised into, all deserve consideration when assessing or evaluating the 
management of aging urban tree populations; most approaches are complex, all have 
validity and often the boundaries between overlap. Urban trees are part of a complex 
system where human, built habitats and non-human nature interact - an ‘urban 
ecosystem’ (Duryea, Binelli & Korhnak 2000; Dwyer et al. 2000; May 2004).  
Ecosystems are complex and this complexity is one reason why managing aging trees 
is a difficult process.  
We could continue to consider urban trees in isolation and each associated interaction 
as an isolated and hence quantifiable function, we could even simplify the 
relationships and represent various values as a mathematic formula e.g., 
Bi+Ec+So+En+Ec+En+As = decision. However, whilst such an approach is 
somewhat superficially appealing and is superior to merely considering single 
functions (e.g. risk), it still largely fails to place the tree in an ecosystem context. 
If an attempt is made to understand the complexity by conceptualising urban areas as 
ecosystems, it will change the very way the industry and communities view and 
interact with the urban forest. Costs and values associated with a sustainable 
ecosystem will be quite different from that of the current individual tree view, or even 
the broader urban forest approach, particularly management and understanding of the 
development and restoration of the urban forest (Duryea, Binelli & Korhnak 2000). 
Realistically communities are still some distance from considering urban areas as 
ecosystems, and it is easy for urban tree managers to take and ‘sell’ to communities a 
logical ‘engineering’ approach to older tree assessment and management.  
Significant progress could be made by collecting and recording tree related data and 
developing management and assessment models based on analysis of such data. 
Existing technology allows the easy collection of data, and asset management systems 
provide the opportunity to store and analysis the data. 
Local government will be adopting asset management as its major operational driver 
during the next decade; asset management is a tool that can be used to account for 
most if not all demands for managing urban trees. Professional trained people who 
understand the complexity inherent in managing trees in an urban environment and 
can combine this knowledge with assessment management models will be required if 
trees are to benefit from this increased asset management focus of local government. 

Tree Assessments 
Typically most assessments of public trees are undertaken for tree inventory data 
collection, works programming or risk assessment purposes. 
It is not hard to assess an aging tree; it is no different than assessing a semi-mature 
tree. Assessment is merely part of an overall decision making process that is ‘tree 
management’. The tree management plan objectives should determine what data are 
collected and for what purpose. 
Do people have more concerns when assessing older trees? It is important to 
understand what biases we are bringing with us when we are assessing trees; do we 
fear the increased uncertainty that may exist when assessing older trees; is it the 
greater perceived ‘damage’ that an aging (presumably larger) tree could cause; is it an 
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issue addressing previous poor management practices or failure to plan or provide for 
the biological needs of the trees; or are we merely paralysed by the conflict created in 
our mind when we pronounce the ‘death’ sentence to and old and possibly venerated 
tree? 

Individual assessments 
The assessment of an ageing individual tree will generally consider one main question 
– how long can this tree remain here; however, the assessment should address 
biological, societal, amenity, environmental, ecological, engineering, risk issues, and 
consider these issues against the efficacy of possible modifications or remediation. 
Unfortunately this level of sophistication does not appear to exist in any tree 
assessment method and rarely would many people undertaking tree assessment have 
the time to consider all of these elements. 
Predominantly urban tree removal decisions will be primarily controlled by the level 
of risk associated with each tree and the level of risk acceptable to the organisation. 
However, the removal option should be moderated by consideration of other factors 
and the methodology detailed in the management plan. 

Landscape assessments 
A more difficult assessment is the decision making process required when considering 
the future of amenity trees in a broader landscape context, for example the 
retain/remove/replace decisions for significant boulevard or avenue trees. In this 
situation individual tree assessment will typically show that trees in the planting vary 
widely in health, structure, useful life expectancy (ULE) and risk level. In some 
instances removal will not be due to declining condition, but for infrastructure 
development (e.g. new road) or a change in the landscape (e.g. urban renewal 
programs). 
At what point are complete plantings, including healthy trees removed so that 
replacements can occur? Partial replacement (either individual trees, groups of trees 
or by inter-planting) is possible, however problems of amenity exist (the ‘complete’ 
avenue effect will not be present) and technical problems for example, competition 
for light, soil moisture and nutrients must be considered (Parker 2004b). Wholesale 
removal and replacement of entire streets is an issue for many in the community, 
particularly given that many trees will still be healthy and have a significant useful 
life expectancy. 
It is possible to take an engineering view and replace trees when the majority of the 
population reaches a pre-determined point (the majority of the avenue reaches a ULE 
of <10years, or a risk level of x). Due to the subjective nature of this method it is 
doubtful that this approach will adequately address many of the community concerns 
and it ignores many of the non-amenity values of urban trees.  
As the recent Sydney Domain tree removal decisions demonstrate, these issues can 
become political, and opponents of the decision will find other ‘experts’ to dispute the 
original findings. Whilst the assessment needs to be professional, rigorous, technically 
valid, and capable of validation, the decisions to remove/replace/retain is a 
management decision and the management focus needs to be on community 
communication.  
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Removal of entire streetscapes or large trees is never going to be acceptable to some 
in the community, and the horticultural/arboricultural industry should seriously 
question whether this architectural/engineering approach is sustainable and 
ecologically sound. The best solution is to have a well communicated tree 
management plan in place; this plan must document the assessment and decision 
making processes. Tree managers should be able to provide justification for the 
assessment methods chosen. 

Wellington Shire’s Approach to ageing trees 
For much of the 1990s we were removing more trees than we were planting, we knew 
little else about our urban tree population. There was a perception of many older over 
mature trees, and many ill-considered plantings from the 1970 and 80s.  
In the late 1990s we started to develop a more professional approach to urban tree 
management with the adoption by Council of a tree management strategy with clearly 
defined goals and objectives. Fortunately risk management started to become an issue 
at the same time, this became a positive driver by placing trees on the political and 
senior management agenda. In Wellington this higher profile allowed us to change the 
way we managed our trees by developing a tree inventory, integrating a GIS and asset 
system and introducing a proactive maintenance program. 
We took a very techno-scientific approach. Inventory data was collected and this 
formed the basis for initial works programs and tree replacement/planting programs. 
Using inventory data it is simple to plot ULE, tree age, condition or any other variable 
onto a GIS layer and summarise the data statistically. This provides an overall picture 
and some accurate data as to the condition of the tree population. This simple 
approach allowed us to calculate the percentage of trees that would probably need 
replacing in the next, five, ten or twenty years. It is also possible to investigate the 
performance of individual species. 

 
Do we have a problem of aging trees?  
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Surprisingly, our perceptions of an aging tree population were not strongly supported 
by the data. The data from our inventory suggested a reasonably normal distribution 
curve slightly skewed to mature. If this data 
had existed 20 years ago the curve may have 
been much more skewed to the younger tree 
end of the scale, nevertheless all we are 
seeing is the development of a normal 
distribution curve reflecting a street tree 
population that would be expected in a 
mature community. 
We had some concerns in relation to the 
association between tree ages and useful life 
expectancies (ULE), plotting both sets of 
data demonstrated that the curves were not 
significantly different (Chart 2). 
We have (had) about 10% of our street tree 
population with a less than five year life expectancy, this equates to about 2700 trees. 
If we use our nominated average life expectancy requirement of 50 years, this reflects 
a 2% per annum replacement need or 540 tree replacements pa, or approximately 10% 
over a five year period. Fifty-eight percent of the tree population will require 
replacement over the next 20 years, equivalent to a replacement program of 3% per 
annum. With these 58% replacement trees and approximately 9,000 planting spaces, 
at our current planting rate of 3.5% pa it will take approximately 35 years to 
completely plant the existing urban areas. Planting trees with a range of life 
expectancies greater than 50 years will improve the age profile over time, resulting in 
decreased required planting rates and hence costs. 
Of course, this is simplistic mathematics and when managing biological organisms 
(that is tree and the community) and the political variability over 20 years it is not 
realistic to neatly compartmentalise into one-year timeframes. However this type of 
analysis is valuable because it allows the magnitude of the problem to be determined 
and goals set. 
The Wellington tree inventory data would suggest that an aging tree population exists, 
however the age profile fits within a reasonably normal distribution, regardless it 
requires proactive management; and the data would suggest that the current tree 
planting program is barely adequate to meet replacement needs and slowly increase 
the overall population. Using combined data from the tree inventory it is possible to 
prioritise the planting program. The data do not provide solutions to addressing 
community concerns – data is merely an aid to the decision making. 

Urban Tree Management Options 
What is the role of arborists in local government – Matheny & Clarke (1991) state 
“the primary role of the arborist is to  develop management programs for urban 
trees” (emphasis added). 
No doubt the increased number of professional arboricultural people employed in 
local government has improved the potential for planning to occur. Two real options 
exist, the do nothing model and the get proactive model. Generally resourcing and 
financial considerations are given as reasons for the do nothing option to exist. It is 
doubtful these reasons can be sustained as valid, and options will be discussed further. 

Age vs ULE
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Option 1 Do nothing  
The easy option and one that is common in local government is to not plan or manage, 
merely have a reactionary approach. Planning is often considered a ‘nice to do’ in 
local government. Generally planning is only taken within a short timeframe, often 
related to political cycles. 
Norris (2005) found that nearly 40% of Australian local government officers 
responding to an industry survey reported that they either inspected trees on a reactive 
(request driven) basis or did not inspect urban trees at all (Chart 4), and only 25% of 
councils reported a complete tree inventory (Chart 5). 
Doing nothing is an option; however, it should not be made in ignorance.  

Option 2 Get Proactive 
The proactive approach is not about having substantial amounts of money, or masses 
of resources, it is about attitude and being a professional, in local government it is 
also about driving an agenda.  
Tools in the form of technology and skills are readily available to allow proactive 
management.  
In the last decade local government urban tree management has increased its profile 
significantly.  Risk has been a major ally in increasing this profile. Risk management 
of urban trees requires data; it is not possible to manage risk without understanding 
the number and the condition of trees, and the resources available. Proactive tree 
management requires the same data and incorporates risk management. 
Whether an aging tree population exists or to what extent it is a problem cannot be 
determined by subjective opinion. Similar to risk management, management of aging 
trees is not a stand alone activity it is part of a proactive approach to urban tree 
management.  
Urban tree management is complex, technically demanding, undervalued, and under-
rated. As a reactive system it can be depressing, overwhelming and unrewarding. A 
proactive approach is empowering, rewarding and allows you to manage from a 
position of strength. 

Resourcing 
Trees cannot be managed in any sustainable way without knowledge. Many councils 
do not have any data on their tree population, therefore any knowledge will be 
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assumptive. The often quoted limitation to developing a proactive approach to tree 
management is resources. These fall into four categories 

• Financial 
• Human 
• Skills 
• Technological 

Financial Consideration 
Trees are a major part of any local government infrastructure. Trees have a cyclic life 
just like other infrastructure, only far more complex. Asset management has become a 
major part of all councils, in Victoria (at least) councils are required to account for 
and manage their assets. Trees are merely another asset to manage and all assets 
require funds to provide sustainable maintenance. 
The majority of public authorities actually have no data to confirm the belief that they 
have a problem of aging trees. Cost is often cited as a reason not to collect data; 
however, I do not believe that this is in reality a significant issue.  

The cost of collecting data 
The cost of collecting tree inspection or tree inventory data should not be financially 
constraining for councils. 
Using Beer’s data (2001) an average Melbourne council has 46,000 street trees, Vial 
and Prior (2004) provide data that shows the mean per-tree budget for Melbourne 
Councils was $22.33/tree. Assuming a ‘consulting’ arborist costs $90/hr and inspects 
400 trees/day; this translates to $1.80 per tree or 8% of the average available budget. 
Data can be collected over two financial years (collect autumn and spring) giving a 
4% per year cost to the annual budgets.  
This would make it difficult for a council to argue that at least biennial inspections 
were not achievable. 

The cost of integrating data 
It is easy to collect data; however it is only of any use if it is used. Whilst customised 
systems can be purchased or developed it is also possible to integrate this data into 
existing council systems at virtually no cost. For example, we did it at no direct cost, 
the data was imported into council’s existing asset management system (Conquest), 
and this in turn was linked to council’s corporate GIS system (Latitude), again no 
cost. 

Very low cost options 
For those with some statistical background a sample survey of a randomly selected 
number of trees could legitimately create a statistically valid picture of your tree 
population and from this survey data it could be established whether an aging tree 
population or any other issues exists. This would be an inexpensive exercise and 
could easily be done inhouse (may be by members of the tree crew on wet days). The 
data could easily be analysed with Excel.  
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Human Resource Consideration 
Data collection can be collected using inhouse labour. However, using our average 
Melbourne council again, this would require some 130 days collecting data, or some 
30% of one person’s available time spread over two years. Depending on structure it 
could be difficult for councils to ‘find’ a person to undertake this task. However, if 
data collection allowed a manager to determine the most urgent works, develop age 
and condition profiles, etc, and hence change from reactive to proactive works. 
Justification for such staff time would exist. 
From a works on the ground perspective, we conducted a trial on the cost of reactive 
prunes versus a programmed approach; we found that the direct cost of a single 
reactive request to lift a street tree was 10 times greater than that of the same work 
conducted during a programmed prune. 
We are currently on the first cycle of a proactive cyclic pruning program; this has 
been achieved without a substantial increase in the available budget. More tree work 
is being achieved with the same overall budget, whilst requests and after-hours 
callouts have been reduced. An alternative approach to cyclic pruning is to use the 
data to identify a range of tree works based on tree condition, health or age; this 
specific approach is possibly more efficient use of tree crews, however it does require 
more management/supervision/inspections to develop the works programs.  

Skills 
It appears that at least at the more senior end of the tree industry people are generally 
reasonably educated. A recent survey of council tree officers and consultants found 
that 59% of respondents have completed a Level V Diploma (VET/Tafe) or a higher 
qualification and many people had several qualifications (Norris 2005).   
The skills to manage and assess trees and use current technologies are not 
complicated. Analysis of tree inventory data requires some basic statistical 
knowledge, and the ability to manipulate data is critical. Specialist software is not 
required and most of the skills can readily be learnt.  

Technology 
Poor or very limited record keeping was identified as a major limitation to tree 
management in Australian Councils (Parker 2004b). Existing technology allows data 
to be easily collected and records kept.  
Technology can no longer be ignored. Most councils have computerised asset systems 
and GIS mapping software. Tree data can be integrated into these systems. Work 
undertaken to trees and tree planting details can be recorded electronically in the field; 
this data can be incorporated directly into an asset management system. Data can be 
sent and received via mobile phones. 
The key to the management of urban trees is record keeping. Due to the complexity of 
tree management and the large numbers of trees involved it was previously difficult to 
keep such records, however, with currently available technology no council could 
claim that it was not ‘reasonable’ to collect and keep records. 
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Concluding Comments 
Whilst mature and aging trees in the landscape are not new phenomena, the 
professional management of urban trees is a recent development. The management of 
urban trees is now commonly the preserve of arboriculturally trained and aware 
people. Arboriculture has until recently tended to focus on the individual tree; few 
arborists have been trained to manage or comprehend public urban trees as part of a 
dynamic diverse-aged forest, let alone part of an urban ecosystem. 
No doubt, there are larger numbers of urban trees than at any previous time, most of 
these trees are first generation and many are mature or over mature, and few tree 
managers or communities have had experience in living in urban areas with 
significant numbers of mature trees or with wide-scale urban tree replacement 
programs. 
It is easy to consider the management and assessment of urban trees from a techno-
scientific/engineering perspective and it is easy to manage and assess trees as 
individuals. However, once the complexities involved with managing urban trees 
become obvious because of the inescapable interaction of humans, nature and built 
habitats, it equally becomes obvious that a conceptually a holistic approach that 
includes multidisciplinary management of an urban ecosystem is a logical approach to 
developing sustainable urban communities. 
Costs and values associated with a sustainable ecosystem will be much different from 
the current individual tree view, or even the broader urban forest approach, 
particularly management (and understanding) of risk and development/restoration 
requirements (Duryea, Binelli & Korhnak 2000). 
At the end of a somewhat long process I think I can condense the entire paper down to 
two points. 

1. Managing urban trees is a complex process that has for decades generally 
been ill-considered and undervalued. Many of the complex issues 
surrounding the management of ageing urban trees have resulted purely 
from a lack of planning, (the causes are complex and include lack of 
knowledge, skills and organisational influence). It is pointless to look at 
history - the development and rapid expansion of urban cultures and of 
urban tree management are very much recent phenomena. Management 
planning based on good data and a scientific approach is vital for future 
management of current and future urban tree populations. Current 
technology provides tools to collect, collate, analysis, and manage the 
massive amount of data that managing an urban forest requires.  Until the 
community and industry are in a position to manage trees as part of an 
ecosystem management process, a whole life cycle approach is possible by 
using the tool of asset management. 

2. Whilst planning is important in managing the complex matrices involving 
biological entities; the future of the urban forest, whether the community 
has grand avenues of historical mature trees, has parks with venerated 
veteran trees, whether we manage our urban areas as ecosystems or merely 
have streets lined with the latest designer tree clone has nothing to do with 
biological, economic, engineering, amenity, etc issues; the single most 
important factor that will influence the urban forest that we have in the 
future rests solely on philosophy.  
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Philosophy reflects our attitudes, beliefs, values, and thinking. Once a philosophy is 
determined you can pick a management strategy that will deliver.  
Managing aging trees is not difficult. It merely requires vision, that vision is a 
reflection of a philosophy. What is your philosophy going to be? 
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TREENET AVENUES OF HONOUR PROJECT 
1915 – 2015 

PROGRESS REPORT 

Sarah Cockerell – Researcher, Treenet David Lawry – Director, Treenet 

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. 

At the Inaugural National Street Tree Symposium in Adelaide in 2000 a vision was 
put forward for the new millenium including the establishment of more avenues and 
boulevards of long lived tree species to enhance the visual and environmental amenity 
of roadways across the country. This kindled an interest in what had happened to the 
many memorial Avenues of Honour planted in the first half century following the 
landing on Gallipoli by the Anzacs. It soon became clear that no comprehensive 
National survey of memorial Avenues had been undertaken, and that as they had 
never been documented, it was likely that many had disappeared and that many more 
whose significance had been lost would soon follow. The condition of the relatively 
few well known memorial Avenues was a cause of great concern and the urgent need 
to carry out proper assessments and remediation was evident if these were to survive 
beyond the centenary of our first campaign as a Nation. With greater knowledge of 
the processes involved and the recent emergence of the arboricultural profession in 
Australia we have a wonderful opportunity to restore fading avenues and to replant 
those that have been lost.  
However these Avenues are not only about trees.  
More importantly these Avenues honour the remembrance of those individual who 
made the ultimate sacrifice for each of us who are fortunate to call ourselves 
Australians. It is clear that each Avenue had its own story, be it of campaigns, 
battalions, communities or individuals and that these stories are as important to 
preserve as the trees that shape them. A major task of this project is to gather these 
stories and make them freely and readily accessible on this website and wherever the 
Avenues are located. 
And so it was that the TREENET vision took shape and the Avenues of Honour 1915-
2015 project was launched at the 2004 National Street Tree Symposium on September 
2nd 2004. A dedication ceremony followed with the planting by delegates of 100 
rosemary bushes originating from stock brought back by a wounded digger repatriated 
from Anzac cove to Keswick Barracks SA in 1915. 

By September 2004: 

• A Survey of avenues nationwide had commenced - over 100 councils were 
contacted as well as RSL branches, community groups and some private 
individuals.  

• Site visits to ACT, NSW, SA, VIC, and WA undertaken. 
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• Project officially launched at 5th National Street Tree Symposium with 
keynote presentations made to 200 delegates from all States. 

• A ceremonial planting of Gallipoli rosemary hedge performed at the Waite 
Institute. 

• An article about the project was published in The Australian Arbor Age 
magazine. 

• Some television and radio coverage occurred asking for public assistance with 
avenues location.  

At the project launch the initial survey had identified 184 avenues but had failed to 
confirm the health or even the continued presence of many of these avenues planted 
after the First World War. Clearly the research required was going to be more 
intensive than anyone had guessed. Fortunately the media coverage and word of 
mouth began to result in many interested members of the public contacting Treenet 
with information and offers of support. 

Public Response: 

• Information and encouragement from local council arborists, RSL branches 
and local history groups. 

• Great deal of public interest; for instance, a large number of calls were 
received after a radio broadcast – the number of avenues known to exist in 
South Australia rose from 19 to over 50. 

• Offers to assess the condition of existing avenues received from several 
private arborists in different states. 

• Over 350 avenues have now been identified and there are likely to be more 
discovered.  

With continuing public support it is clear that we are going to amass a huge amount of 
Arboricultural and historical data about these avenues. A website dedicated to this 
project was always planned and is currently in construction. Some information is 
already available online and the next priority is to develop the interactive database 
that will allow anyone to access our research and add to it.  

The Avenues of Honour Web Site (www.avenuesofhonour.org) will: 

• Provide the information to the public – accessible from libraries, schools, 
Universities, etc – anywhere with an Internet connection. 

• Allow for community interaction; uploading of pictures, reporting of avenues, 
commenting on existing information, etc. 

• Provide a central database of Avenues of Honour information. 
• Assist in the co-ordination of community activities and standardise data 

collection. 
• Provide links data to other tree databases and scientific research – initially 

TREENET (www.treenet.org) and the Waite Arboretum 
(www.adelaide.edu.au/waitearboretum/). This sharing of data will mean being 
able to provide more useful data to assist with the management of the trees and 
improvement of existing avenues. For example, providing locations of avenues 
to local government arboricultural staff. 

Development of the website and database is going to take time and effort as well as 
support from many government and community organisations. Such support has 

http://www.treenet.org/
http://www.adelaide.edu.au/waitearboretum/
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already been forthcoming and Treenet would like to thank Brisbane City Council in 
particular for their generous contribution. 
Earlier this year Treenet sent letters about the project to all members of Federal 
Parliament to inform them about avenues within their electorates and ask for their 
support. Although the response was not comprehensive we have received strong 
encouragement from those who have replied. It is clear that this project has wide 
interest and appeal across all states and political parties.  

Table 1: Federal MP’s responses 

Full Name Position Party Electorate State Response Actions 

The Hon John 
Anderson 

Deputy Prime Minister, 
Leader of the Nationals, 
Minister for Transport and 
Regional Services 

Nats Gwydir NSW Supports 
project 

  
The Hon Kevin 
Andrews 

Minister for Employment and 
Workplace Relations LP Menzies Vic Supports 

project   
The Hon Kim 
Beazley Leader of the Opposition ALP Brand  WA Supports 

project Suggested local contacts 

Ms Sharon Bird   ALP Cunningham NSW Expressed 
interest 

Passed letter on to relevant local 
groups 

The Hon Julie 
Bishop Minister for Ageing LP Curtin WA Expressed 

interest 
Asked for more information on 
local avenues 

The Hon 
Malcolm 
Thomas 

Minister for Revenue and 
Assistant Treasurer LP Longman Qld Probable 

Support 
Media Advisor to Mr Brough is 
tracking down information on 
avenues with help of local media 

The Hon Simon 
Crean   ALP Hotham Vic Strong Support Willing to offer submissions to 

parliament on behalf of project. 

Mrs Kay Elson   LP Forde Qld Expressed 
interest Suggested local contacts 

Mr Martin 
Ferguson   ALP Batman Vic Supports 

project 
Willing to help with research into 
avenues. 

Mr John Forrest Chief Whip to the Nationals Nats Mallee Vic Supports 
project 

Would like to talk further about 
project 

Mr Steve 
Gibbons   ALP Bendigo Vic Expressed 

interest 
Would like to meet to discuss 
project 

Ms Julia Gillard Shadow Minister for Health ALP Lalor Vic Expressed 
interest 

Passed letter on to relevant local 
groups 

Mr Luke 
Hartsuyker   Nats Cowper NSW Expressed 

interest   
The Hon David 
Hawker Speaker LP Wannon Vic Supports 

project 
Willing to raise awareness of 
project in Canberra 

Mr Chris Hayes   ALP Werriwa NSW Expressed 
interest Suggested local contacts 

The Hon John 
Howard Prime Minister LP Bennelong NSW Expressed 

interest 
Written on our behalf to the 
Minister of Veterans Affairs. 

The Hon Greg 
Hunt 

Parliamentary Secretary to 
the Minister for the 
Environment and Heritage 

LP Flinders Vic Supports 
project Passed letter on to relevant local 

groups 
The Hon Robert 
Katter   Ind Kennedy Qld Expressed 

interest Suggested local contacts 
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The Hon 
Duncan Kerr   ALP Denison Tas Expressed 

interest Suggested local contacts 
Ms Catherine 
King   ALP Ballarat Vic Expressed 

interest 
Passed letter on to relevant local 
groups 

Ms Kirsten 
Livermore   ALP Capricornia Qld Expressed 

interest 
Asked for more information on 
local avenues 

Ms Jenny 
Macklin 

Deputy Leader of the 
Opposition, Shadow Minister 
for Education, Training, 
Science and Research 

ALP JagaJaga  Vic Expressed 
interest 

Refered letter to Shadow Minister 
of Environment and Heritage, and 
Shadow minister for Defence 
Planning, Procurement and 
Personnel. Passed letter on to 
relevant local groups 

The Hon Peter 
McGauran 

Minister for Citizenship and 
Multicultural Affairs Nats Gippsland Vic Out of Office 

reply   
Mr Daryl 
Melham   ALP Banks NSW Expressed 

interest 
Is currently investigating 
memorial plantings in Banks. 

Mr Kym 
Richardson   LP Kingston SA Supports 

project 

Written on our behalf to 
Minister for Veterans Affairs. 
Willing to help with research into 
avenues. 

Mr Kevin Rudd   ALP Griffith Qld Supports 
project Suggested local contacts 

The Hon Phillip 
Ruddock   LP Berowra NSW Expressed 

interest 
Passed letter on to relevant local 
groups 

Mr Alby Schultz 
Chair, standing Committee 
on Agriculture, Fisheries and 
Forestry 

LP Hume NSW Expressed 
interest 

Willing to help with local contacts 

The Hon Dr 
Sharman Stone 

Parliamentary Secretary to 
the Minister for Finance and 
Administration 

LP Murray Vic Supports 
project 

Passed letter on to relevant local 
groups 

Mr Kelvin 
Thomson 

Shadow Minister for 
Regional Development and 
Roads, Shadow Minister for 
Housing and Urban 
Development 

ALP Wills Vic Expressed 
interest 

Passed letter on to relevant local 
groups 

The Hon 
Warren Truss 

Minister for Agriculture, 
Fisheries and Forestry Nats Wide Bay Qld Expressed 

interest   
The Hon Wilson 
Tuckey   LP O'Connor WA Standard 

response   
The Hon Danna 
Vale   LP Hughes NSW Expressed 

interest 
Passed letter on to relevant local 
groups 

Mr Barry 
Wakelin   LP Grey SA Supports 

project 
Would like to talk further about 
project 

Mr Tony 
Windsor   Ind New 

England NSW Strong Support 
Written on our behalf to 
Minister for Veterans Affairs. 
Would be pleased to discuss 
project. 

Mr Jason Wood   LP La Trobe Vic Supports 
project 

Suggested several possible 
funding sources. Willing to help 
with local and federal contacts. 

The Hon Peter 
Costello Treasurer LP Higgins Vic Standard 

response 
Referred letter to Minister for 
Veterans Affairs 
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Ms Julie Owens   ALP Parramatta NSW Expressed 
interest 

Investigating with local RSL 
groups for any further information 
to pass on. 

The Hon Bruce 
Scott 

Chairman Defence sub-
committee. Joint standing 
committee on Forign Affairs, 
Defence and Trade. Acting 
Deputy Speaker. 

Nats Maranoa Qld Expressed 
interest 

Has provided some local 
information. Willing to talk further. 

The Hon Judi 
Moylan   LP Pearce WA Supports 

project 
Has investigated local avenues. 
Offered support for new avenue 
in electorate. 

 
The avenues Project has really only just begun. We have historical and Arboricultural 
details on only a fraction of the avenues identified and have not even begun to 
implement replanting or restoration plans. Currently we are steadily forming links 
with other community groups who are already researching, restoring and maintaining 
their own local avenues. Clearly this project is very timely and judging by the ever 
increasing community awareness and concern it is guaranteed to succeed. 

What still needs to be done? 

• Further promotion of project for community awareness and support. 
• Contacts network expanded, especially local community and RSL groups. 
• Record oral history and locate records of known avenues where possible. 
• Photograph and record GIS data for existing avenues and assess the condition 

of trees and plaques. 
• Publish freely all information on website including searchable list of names 

associated with trees and locations of relevant avenues. 
• Encourage local schools, community groups and organisations to be involved 

in all aspects of the project especially restoration and replanting. 
• Commence long term monitoring of trees and plaques. 
• Determine with others appropriate strategies for commemorating all 

unrepresented combatants lost in service. 
• Negotiate sites for new avenues with State and Federal Road Authorities. 
• Plant new avenues for a new century and for all unrepresented combatants lost 

in service.  

What will be achieved by the Centenary of Anzac Day. 

• Increased community awareness and pride in all our serving men and women, 
especially those who died in the conflicts of our first century as a Nation. 
Including an honour roll naming those who supplied information or supported 
the project. 

• National database of avenues with all information freely available on the web. 
• All soldiers killed in war commemorated with a tree. 
• All avenues restored to good health, maintained and protected. 
• 103,000 trees planted in prominent locations providing enduring cultural, 

aesthetic and environmental benefits. 
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THE SOLDIERS MEMORIAL AVENUE, QUEENS 
DOMAIN. 

 

Adrian Howard – Soldiers Walk, Hobart 
 

This brief paper aims to provide a basic overview of the Soldiers Memorial Avenue as 
well as the work of Friends of Soldiers Walk in restoring it.t 

Environment 
Soldiers Memorial Avenue is located on the eastern side of the main northwest – 
southeast ridgeline of the Domain. The Avenue stretches for over 1.5km along the 
riverside of the Queens Domain from Aberdeen St to the Cross Roads. It covers an 
area of c15 hectares. Generally speaking, the land adjacent to the Memorial Avenue 
slopes towards the northeast. As such it is bathed in sunlight, a blessing for the winter 
walker but combined with low rainfall, drier summers and well-draining shallow soils 
resting on dolerite this makes for a precarious environment for cedars. 1 The Avenue 
starts at c20 metres above sea level with the northern Cross Roads end being at about 
100m. 
The Domain is one of only a small number of expansive remnants of grasslands and 
grassy woodland in Tasmania.2 Soldiers Memorial Avenue is located within a Grassy 
White Gum (Eucalyptus viminalis) Woodland vegetation type listed as a critical 
priority for conservation of forest communities in Hobart. Located within the Soldiers 
Memorial Avenue “footprint” are a number of populations of rare or threatened 
species. Many of these species survive because of the most healthy cedars, living in 
the suppression zones from cedar foliage thus healthy Avenue trees, exotics, help 
protect the rarest native species on the Domain. Kirkpatrick notes 
“The spreading healthy, and moderately unhealthy, cedars in Soldiers Walk provide 
excellent habitat for these rare species because they create a wide zone of suppression. 
Unhealthy and dead trees do not, because they lose this zone of suppression.” 3 
“Significant species were recorded during this study under, or close to, thirty of the 
Soldiers Walk trees (Appendix). Listed species noted were Lepidium hyssopifolium 
(6 trees), L. pseudotasmanicum (18 trees), Scleranthus fasciculatus (2 trees), 
Vittadinia gracilis (2 trees) and V. muelleri (3 trees). Podolepis jaceoides, a species 
rare in Hobart, was noted under one tree. In addition, Diuris sulphurea, a species rare 
in Hobart, has been noted by the author at the location marked 11 on the attached 
map.  
Over the last four decades the Avenue has been affected by fire, both from wildfires 
in the 1970s when most of the Domain was burnt and later from hazard reduction 
burns conducted without sufficient protection for the Avenue trees. Some trees 
suffered severely from scorching and lost parts of their lower foliage as a result. In 
recent years all such burns have been conducted outside the Avenue to protect the 
trees though this lead to a build up of fuel within the Avenue footprint, now 
alleviated. 
                                                 
1 Soldiers Memorial Avenue Management Plan Hobart City Council (Hobart) 2004 p18 (hereinafter SMA) 
2 SMA p16 

3 Kirkpatrick J “Report to the Hobart City Council on Management Actions that will maintain natural and cultural significance of the Soldiers Walk” in SMA 

Appendix 2 p52 
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The Trees 
The Soldiers Walk, as it most popularly known in recent years, was inaugurated as the 
Soldiers Memorial Avenue on 3 August 1918 with further substantial additions early 
the following year. Originally consisting of 513 trees, now approximately 359 trees 
remain in varying states of health. Two trees were planted by the Governor of the day 
and his wife, Sir Francis and Lady Newdegate and another by General Sir William 
Birdwood n his visit to Hobart in 1921 as part of his memorial unveiling tour around 
Australia. 
The original trees were a mixture of Cedrus deodar, Cedrus alantica and Cedrus 
atlantica glauca: they were probably no the best species choice for the site.  Low 
rainfall and shallow rocky soils have limited growth in many trees. The condition of 
the trees is highly variable; the largest behind the TCA are well watered and huge 
healthy specimens over 12 metres tall but within 200 metres are trees barely 2 metres 
tall with sparse foliage.  210 of the cedars are classed as ‘poor’ and 97 need replacing 
being dead in situ or struggling.4 Many show signs of fresh growth in a wet spring but 
lose foliage again in a dry summer.  
The Avenue includes 23 Italian Cypresses planted as replacement trees in the 1960s at 
the expense of the families.5 An extension to the Avenue was planted in 1926 to 
connect the Avenue proper with the Cenotaph with a further 20 trees planted in a 
double row along the city side of the Cenotaph precinct; of these, 2 survive.6 

The Avenue 
The Soldiers Memorial Avenue on the Queens Domain was originally intended as 
more than a simple avenue of trees. It was conceived as a mile long park with the 
memorial trees, each with its individual plaque, interspersed with garden beds, native 
shrubs and trees and memorials for each of the units represented.7  First proposed for 
Hobart in late 1917, the project was delayed until 1918 for more suitable planting 
weather. 8 Under the aegis of the Hobart City Council Reserves Committee, the 
project came to involve a broad cross section of the community. The New Town 
Council joined in to plant its own section of the Avenue.9 Mr L J Lipscombe, 
Superintendent of Reserves, and Sgt George Foster, Secretary of the RSA, played 
leading roles in the planning, preparation and planting of the Avenue. Initially 100 
trees were to be planted near the Corporation Quarry but the demand for trees and the 
influence of Aldermen resulted in a grander avenue along the north eastern slopes.10  
The original plan was to plant in chronological order of death with a single tree for 
brothers ‘at the relatives option.’11 

The Avenue begins as two rows and widened to three along the slopes with those 
commemorating the dead of the landing at the southern end now outside the Aquatic 
Centre and progressing through to the first deaths in 1916 in France by tree #60. A 
fourth row was added on the riverside of the path in 1919, which largely 

                                                 
4 SMA p20 

5 SMA p20-21 

6 SMA p8: interviews with families 

7 Mercury 24/6/1918 p7 

8 MCC/16/72 Reserves Committee Minutes 2/10/1917; 30/10/1917 

9 ibid 2/7/1918, 16/7/1918 

10 ibid 21/5/1918; 6/6/1918 

11 ibid 18/7/1918 
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commemorates the dead of mid to late 1918. The New Town row is also a ‘fourth 
row’ but begins beyond the Queen Victoria Powder magazine and stretches towards 
the Cross Roads. The bulk of the trees at the Cross Roads were part of the 1919 
planting. In board terms, the Avenue tells the story of the war with the greatest 
number of trees planted for the dead of 1917 particularly July to October 1917 with 
the battles of Messines, Polygon Wood, Menin Road, Broodseinde Ridge and 
Passchendaele. 

Creation: Community Effort 
The preparations were extensively covered in the newspapers and weekly magazines.  
Holes were dug and basic tree guards erected by groups of Scouts, returned and 
serving soldiers, representatives of sporting clubs, relatives and friends of soldiers, 
and groups of workers from businesses in central Hobart. The YMCA and women of 
the community provided refreshments on the cold winter afternoons while the Labour 
Fife and Drum band provided music. 12  The size of the task can be seen in 
photographs of the digging.  The holes were 6ft x 6ft with large rocks clearly visible.  
A pin back badge, now the FOSW logo, was produced to publicise the event though it 
reflects the original hope for inauguration on the last Sunday in July.  A formal 
programme was also released carrying the names of the 390 men to be 
commemorated.  A crowd estimated at between 6 and 8 thousand turned out for the 
largest working bee and one of between 8 and 10 thousand for the inauguration. 13 
The population of Hobart and New Town was c 30,000 at the time while that of the 
area of what is now Greater Hobart was about 40,000.  

 
Figure 2 Family group planting tree on the central section of the Avenue. The Gunpowder Magazine 
can be seen to the right and trees within the TCA ground to the left.  (Weekly Courier 18 July 1918 
p21) 
                                                 
12 Mercury June 30th -August 7th 1918 

13 Mercury 5/8/1918 p4 
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The Men Commemorated 
The trees were planted at the request of families living in Hobart and New Town who 
had relatives who had died n active service. A study of the military service of the men 
commemorated provided some surprises.  It is generally understood that most 
Tasmanian served in a very restricted set of units in the first AIF with most reference 
being to the 12th and 40th Battalions and 141 died serving with the 12th Bn and a 
further 52 with the 40th Bn. The picture is broadens by a study of unit histories and the 
summaries provided in Broinowski so that the 15th, 26th, 47th and 52nd Battalions are 
included along with the 9th and 17th Batteries AFA as well as representation in the 3rd 
Field Ambulance and sundry Engineering companies.14  These four battalions are 
represented by another 123 men on the Avenue while the 47 gunners are spread over 
18 different units.  A study of the Roll of Honour cards and the CWGC Debt of 
Honour15 register reveal that 110 different units are represented on the Avenue 
including 39 different infantry battalions of the 1st AIF.  
450 enlisted in Hobart and 29 in other States. Some were men like Clyde Pearce, a 
former Australian Open Golf champion, who enlisted from Western Australia but 
switched to a ‘Tasmanian’ unit.  Most however stayed with the unit of enlistment. The 
Hobart connection for a very few was through a widow who had settled in Hobart by 
1918 or 1919.  
Five men died with the New Zealand Expeditionary Force and as many died serving 
with British units: one, Jack Cook of Hope St New Town enlisted in the 12th Bn as a 
private and died as a Lieutenant in the 11th Bn Queens Royal West Surrey Regiment 
having won the Military Cross.  Five pilots and one sailor are commemorated. While 
most of these units would have been well known to people at the time, following their 
fates in the newspapers, they now have little resonance except for military history 
buffs.   
Research on the soldiers also reveals some of the impact of the war on a small 
community.  In the small cluster of streets around the bottom end of Arthur St in 
West/North Hobart, eight men died from Arthur St, five from Mary St and five from 
Little Arthur St: eighteen men from within less than a hundred metres from a small 
intersection.  This pattern is repeated across the centre of the city.  These 
concentrations represent pockets of grief and loss at a level unique in the history of 
the city.  This in itself explains the reason for the large crowds on the Domain for 
preparation and planting.  
A study of occupations and workplaces is similarly revealing and illustrates the far-
reaching effect of the war and consequent grief and sense of loss.  It also provides a 
better understanding of the passions aroused by the conscription debate and political 
re-alignments of the war.  Prominent among the diggers of July 1918 was Sen. John 
Earle, former Labour Premier, whose brother-in-law, Pte Albert Blackmore was 
commemorated on the Avenue.  He had published a book of poetry in 1909, Shades 
and Echoes, and the Earle’s published a booklet of his war poetry in 1920.16 A former 
Lord Mayor of Hobart Alderman Meagher was also there planting a tree for his son Lt 
Norman Meagher of the 40th Battalion.   The family published a book of his letters 
and reports from the front, along with obituaries, as With the Fortieth.17 Among the 
                                                 
14 Broinowski op cit 

15 AWM145; CWGC Debt of Honour Register  op cit 

16 AWM 145 Roll of Honour card A Blackmore. Shades and Echo? Hobart 1912 and 1921. 

17 N Meagher With the Fortieth Hobart 1918 
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dead commemorated were four solicitors, fifty-two building tradesmen, nine butchers, 
four accountants, eight teachers and eleven PMG employees.  There was not a 
workplace untouched and the loss of so many was obvious to all; it is not surprising 
the debates were so bitter.  Some families were hit harder than others; the Avenue 
commemorates fourteen sets of brothers and a father and son.   

Commemorative Activity 
Beyond the initial plantings, families and friends continued to use the Avenue as a 
focus for commemorative activity.  The first service to celebrate the Armistice was 
followed by visits to the trees by many families.18 This practice continued and it 
became common for relatives to gather at the tree on Armistice Day and Anzac Day 
as well as other significant or convenient dates.  Flowers and wreaths would be left at 
the base of the tree or on the tree guard and their removal was keenly felt as 
complaints to the Reserves Committee testify.19  This also highlights the source of the 
Avenue’s importance to many. The trees represented the graves they could never visit 
if a grave even existed; it was simply outside the means of most to consider a trek to 
Europe or the Middle East.  Some families even included the name of a fallen soldier 
on a family tomb or created a grave for them at Cornelian Bay cemetery.   
The existence of the Avenue also provided an opportunity for more private grieving 
than was possible on Anzac Day which with its large crowds and organisation was an 
event encompassing many themes not simply loss.  Family photos of gatherings at 
trees have been passed to Friends of Soldiers Walk dating from the 192s to the 1980s.  
Some trees still are draped with flowers on Anzac Day, such as that for Alf Cahill 
killed in the Great War which also serves to commemorate his son killed serving with 
the RAAF in Europe in 1944. Descendants tell of family rituals such as the 
grandmother-mandated gathering before attending the Hobart Regatta.  Some families 
also took it upon themselves to replace missing plaques such as for Pte Alf Cahill, and 
Gnr Roy Edwards, for whom 4 plaques survive.20 

Looking After the Avenue: Between Wars 
Unit associations, most prominently the 12th and 40th Battalion Associations, played a 
continuing role on the Avenue painting the original tree guards21 and holding working 
bees on the Avenue well into the 1930s.  The Soldiers Mothers and Wives 
Association and the Soldiers and Sailors’ Father’s Association also kept an eye on the 
Avenue writing letters to the Council suggesting improvements, bemoaning the state 
of the Avenue and the name boards.22 At one point the RSSILA offered to take over 
responsibility for the Avenue but their request was refused.23  
The major path up through the Avenue was constructed and gravelled in 1919 as an 
unemployment relief project for returned and lightly disabled soldiers. Further work 
was done on the pathway in 1931 and it was re-gravelled. 24  Consideration was given 
to employing a caretaker permanently on the Avenue and advertisements were placed 

                                                 
18 Mercury 13/11/1918 p4 

19 MCC 16/72 Reserves Committee Minutes 9/1/1919 

20 These plaques are in the possession of the Hobart City Council. Family reminiscences reported to author. 

21 MCC 16/72 Reserves Committee minutes 2/9/1919; 30/9/1919; 22/11/1921 

22 see for example ibid  23/10/1923; 19/8/1924; 5/4/1927; 22/11/1928 

23 ibid 30/8/1927 

24 ibid 1/4/1919; 29/4/1919; 27/5/1919 and 28/1/1931 
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for a disabled soldier to fill the position25 but is unclear if the scheme was followed 
through as in 1924 the Mothers and Wives Association called for one or two men to 
be employed to care for the Avenue.26 Trees were replaced as needed until the 1960s 
though by this time, replacements were paid for by the families.27  Seats were placed 
along the Avenue in 1923 in part paid for a collection organised by Mr. W H 
Seabrook MHR.28 This had first been suggested in 1921 but little occurred until a 
public collection was organised. 

 

Figure 3 Name plate for C E Luttrell still in situ in 2001, since removed for 
safekeeping, one of the handful to escape removal in the early 1980s. 

The problem of water was recognised early on and in 1922 the decision was taken to 
lay a water pipe along the full length of the Avenue with taps at regular intervals to 
allow HCC workers and families to get water for the trees.29  The theft of taps and 
other vandalism led to constant complaints and problems; the Council first restricted 
the placement of taps to certain times of year30 and later removed all of them but 
assured the Mothers and Wives Association that the trees would be cared for and 
watered in summer.31  It is not clear when this basic maintenance ceased.  At other 
times there were proposals to fence the entire Avenue and to place a stone tablet to 
mark the entrance of the Avenue replacing the original noticeboard. 
Fundraising efforts by the RSSILA in 1929 and 1933 funded some other works and 
provided some minor employment during the Depression.32 The original name boards 
were replaced progressively from November 1931 with metal ‘tablets’ hung from the 
tree guards or branches.  
                                                 
25 ibid 21/2/1922 

26 ibid 1/12/1924 

27 Interview with descendants 

28 Reserves Committee minutes 25/9/1923 

29 ibid 9/2/1922 

30 ibid 5/4/1927 

31 ibid 22/11/1928 

32 Mercury 18/7/19129 p2, 6/7/1933 p6, 8/7/1933 p10 
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Decline 
The history of the Avenue after the Second World War is not yet well-researched 
though it seems that the Battalion associations continued to take an interest.33 It was 
however during this period that the Avenue suffered from the fact that the old 
associations had declined, few veterans of the Great War were still active and no 
longer were there relatives of the fallen or returned soldiers on the Hobart City 
Council. 
In the 1955, representatives of Hobart High School approached the Council pressing 
for the creation of a new and larger oval near the Cross Roads to provide much 
needed facilities for the fast-growing high school.34 There was no clear decision but 
much discussion over the next few years and while the original suggestion was for a 
small oval that would not touch the Avenue, plans soon expanded to a full sized oval.  
Protracted negotiations began between the Education Department and the Hobart City 
Council to establish the final size of the oval and the relative contributions with the 
Department wanting to maximise their exclusive access and the Council wanting to 
ensure the Department paid at least half the cost. The Department pulled out and the 
idea as shelved until a new tip site was needed.  Various options was violently 
opposed; the solution came with the suggestion to put the tip at the Cross Roads with 
added bonus for later conversion to an oval.35 
An approach was made to the RSL in relation to moving Avenue trees that would be 
lost due to the oval and an onsite inspection was conducted.36 It was agreed that the 
trees would be replanted and the new oval named the Soldiers Memorial Oval.37  The 
proposal drew hated criticism over a period from some veterans and descendants.  
Typical was the comment of  Dr Nigel Abbott, who wrote “Conversion of the 
northern end of the memorial to a rubbish tip, for however short a time, would be a 
disfigurement, an act beyond neglect.”38  In the end over 80 trees were bulldozed and 
the current Avenue disappears into the slope of the oval with a small remnant of eight 
trees exists hidden in the copse at the Cross Roads.   
In 1987 at least 11 trees were lost due to changes to the junction of Davies Avenue 
and the Tasman Highway. In addition over the years fire has caused considerable 
damage in the northern sections. In the southern sections, many trees suffered the 
effects of cars as part of the Avenue was used for parking area at Regatta time. The 
general development of Hobart has not been kind to the Avenue or the Domain.  
Behind all this was the great killer and transformer of older Hobart, the motor car.  
From the building of the Hobart Bridge in 1933 to the creation of the Brooker 
Highway from 1964, the borders of the Domain have been progressively eroded 
turning what had been Hobart’s big backyard into an island.  By the 1970s, the 
Domain was only a playground for the children of the Glebe.  Even for them, it was 
not as accessible as it had once been.  The building of the Hobart Olympic Poll 
(1961), the Tennis Centre (1962), the large Cross Roads Oval (yip 1962, then slow 
work to create the oval up till 1968) and the Athletics Centre (1969) created a series 
of barriers along the southern spine.  The New Town kids were long since locked out 
                                                 
33 HCC files (uncatalogued). Papers from Brig Dollery returned to the HCC after his death in 1967 including lists of trees for members of the 12th Battalion. 

34 MCC16/72 Reserves Committee Minutes 2/2/1956 

35 ibid 1965-61; MCC16/61 Public Works Committee Minutes 1959-61; MCC16/2/35 Correspondence Domain Cross Roads Vol1 

36 MCC16/72:  7/4/1960; 28/4/1960 

37 Mercury 26/8/1961 p22 

38 Mercury 8/8/1961 p4 
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unless they wanted to risk their lives crossing the Brooker Highway cutting at the 
northern end of the Domain.  The Domain become less a place for informal recreation 
as it had been before the Second World War and more a place for local do walkers 
and weekend sport.  
The increasing usage of ‘Soldiers Walk’ for the path and the removal of most 
individual tree plaques in the 1980s broke the link between individual soldier and tree 
and effectively hid the purpose of the Avenue for many.  
Anecdotal evidence and aerial photography suggests that the Avenue was regularly 
slashed and mown until at least 1983. In the 1970s blue gums were inter-planted 
along the pathway; while this may have satisfied a nativist temperament, they served 
to obscure the visual integrity of the Avenue and in any event have not thrived being 
themselves unsuited to the environment. By 2001, the outer rows of trees were in the 
main no longer visible from the central pathway and, in the northern sections, some 
trees adjacent to the path were entirely obscured by black wattles.  The wattles also 
caused the terminal decline of a number of trees, being deeper rooted and using all the 
available water in dry summers. The transformation of the natural environment from 
the open grassland of the early years to the scrubby grassland filled with weeds, 
wattles, blue gums and prickly box nearly obscured parts of the Avenue, hiding them 
from view with many surprised to be told there are actually 4 lines of trees.  
All these developments not only physically diminished the Avenue but also gave a 
clear message to descendants and residents of Hobart that the Avenue was no longer 
valued. 

Revival 
In 2002, Friends of Soldiers Walk (FOSW) began a series of working bees under the 
aegis of the Hobart City Council Bush Care program.  These working bees focussed 
initially on clearing competing smaller vegetation around the trees and later extended 
to a six-metre radius around the canopies.  Number plates were also installed to allow 
identification of Avenue trees.  In 2003, FOSW received a grant from the Hobart City 
Council to develop a website and a map of the Avenue. 
In 2004, the HCC endorsed a management plan for the Avenue, developed in co-
operation with FOSW with a commitment to the restoration of the Avenue by 2014 
and an allocation of $20,000 per year over the decade for replacement trees and 
maintenance on the Avenue.  In addition, other budgets have been used to resurface 
the path, install new signage and other works along the Avenue. The Management 
plan includes provision for the replacement of not only missing trees but missing sites 
and the installation of new plaques at each tree. “For every soldier a tree, for every 
tree a plaque” was the basic slogan for FOSW’s efforts and this has now been 
accepted as a proper goal under the plan. 
In 2004, a Project Hahn Work for the Dole group began on the Avenue focussing on 
clearing larger trees within the Avenue footprint. This work has continued with the 
creation of 2 exhibitions sections at the south and in the central entrances to the 
Avenue. 
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The Plan 
The management plan sets August 3rd 2014, the 976th anniversary of the first plantings, 
as the goal for total restoration.  This was chosen as August 4th 2014 is the centenary 
of the outbreak of war. 
All missing trees will be replaced as the main priority followed by the dead and the 
unwell, with family agreement.  The replacement trees will be Cedrus libani; chosen 
as it is more drought resistant and is in keeping with the original style and texture  of 
the Avenue. The Governor and the Lord Mayor have already planted two on August 
3rd this year.  The HCC has purchased 100 trees to be matured and planted in 3-4 
years; another 100 will follow in the next year.  The Friends of the Royal Tasmanian 
Botanical Gardens will propagate the trees to follow.  The timber from dead and 
replaced trees will be used on the Avenue for furniture and incorporated in 
interpretative panels and points. 
A landscape plan funded by the HCC is being drawn up to identify replacement sites 
and landscaping work that is needed.  This ground work will be undertaken by Project 
Hahn.  An important significant element of this phase will be the placement of plinths 
ready for plaques along the new routes for replacement trees. 
Maps and new signage will be placed at the three major entrances to the Avenue.  
New directional signage to assist pedestrian flow to the Botanical Gardens is also 
being positioned.  
Further research work on the history of the Avenue has been funded by the HCC. 
Responsibility for plaques rests with the fundraising of FOSW, which has already 
placed 63 and has funds for another 100.  Our goal is to have all plaques in position 
within 4 years.  
The potential for combined tours has been discussed with the Royal Tasmanian 
Botanical Gardens and with trials this summer aimed at the local and cruise ship 
markets.  This has already been tested with local community groups and schools.  
Educational resources will also be developed. 

Commemoration 
The Avenue exists as a place of community and family commemoration in a 
significantly different way from monuments.  Monuments are the prime focus of most 
formal ceremonies on Anzac Day, Armistice Day and so on.  To many they are 
associated with pomp and ceremony and officialdom.  They also remember en masse.  
For veterans and families those ceremonies are poignant and full of meaning. 
Avenues commemorate individuals with individual trees and make real the cost to 
specific families and individuals of war.  Those families with the closest connections 
through the children of the servicemen maintain quiet remembrance leaving flowers 
and tokens at trees.   
A key element in the revival has been intensive research to re-discover the individuals 
commemorated.  While dates and units may have resonated with the generation that 
planted the Avenue, this limited detail means little to many now.  It has been essential 
to flesh out these details to create the picture of an individual and through them to 
reflect the community they came from and created the Avenue. 
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The 65 new generation plaques now on the Avenue carry sufficient detail to help 
create an image of 
the servicemen and 
their families.  This 
has been a conscious 
decision to ensure 
that a modern visitor 
can better understand 
the time and the 
Avenue.  It is also 
clearly in keeping the 
original desire to 
create a place of 
reflection and 
contemplation. 
 
 

 
Figure 4: New plaque carrying great detail.  Other plaques also include place of 
death, names of children, settler origins, relations also serving and so on. 
 
This Avenue. like any other. not only contains the stories of individual men but also 
the community from which they came and the chronology of the war.  The new 
plaques are a source of great interest to tourists and have begun to draw many back to 
the Avenue.  In summary, intensive research and high detail on the ground are 
essential: they demonstrate commitment and demand as well as allow personal 
identification. 

 

Figure 5: New plaque being dedicated. Plinths are at a standard distance from 
the tree and slightly angled to make easy reading. 
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Plaques are placed on concrete plinths and the overall effect is reminiscent of 
headstones.  This introduces an appropriate level of formality while not being too 
intrusive. Another important element of commemoration has been the placing of 
poppies on the trees for Armistice Day.  This has become a regular event and was 
actually our first major commemorative act on the Avenue.  It marked out the 
memorial trees for any passer by, it raised questions, it demonstrated the continuing 
significance of the place and it touched many people.  It is easy, simple and cheap and 
is important. 

Schools 
Schools in particular are finding the level of detail of great value.  A tree provides a 
tangible link to the times and allows a level of personal identification needed by the 
young especially primary level students.  Schools ate adopting the trees of servicemen 
from their school and children visit before Anzac Day and Armistice Day to place 
flowers at these trees.  The website provides additional factual material and photos of 
many of the men commemorated.  The Avenue provides an opportunity for 
excursions and an incredible range of activities; brass-rubbings, find the unit colour 
patch, average the ages, and measure the trees and so on.  Schools report that visits to 
the Avenue have created a level of engagement among students previously difficult to 
arouse beyond weapon-focussed boys. 
Schools provide an important link to a wider community; convince a key teacher or 
principal and you have another means of reaching the community and rasing 
awareness.  This aids recruitment and fundraising.  A number of schools have not 
only adopted trees but are actively rasing funds to purchase plaques. 

Families 
The revival of the Avenue has been all about families whether on working bees or 
through connections to individual servicemen.  Most of the photographs and a lot of 
individual stories and articles have come from descendants only too glad to help and 
see their family story told.  This is the lifeblood. It should be nurtured.  The FOSW 
constitution stipulates a level of descendant representation on the Committee. 
Families by and large want to see their ancestor honoured and are willing t provide 
funds to do it.  Some have over-paid knowing they help with other plaques.  One 
woman contacted 80 members of the extended family around Australia and suggested 
they all provide $10; nearly $450 has come in so far.  Most mail marketers only 
dream of such results. 
Where we are in contact with a descendant family, they dedicate the plaque or in the 
case of mainland descendants provide some message that can be read on the day.  A 
simple form of words is provided (“This plaque is dedicated to the memory of …”); 
this takes the pressure of those uneasy with a public role, creates a common thread 
through all ceremonies and provides a good start or finish for the more loquacious. 
Ceremony is essential and provides a focus for all the activity both in the preparation 
and on the day.  More than one tear has been shed. 

Partnership 
There is only one way to get a restoration on the agenda of local governments and that 
is in partnership.  It was our starting point that it was FOSW’s responsibility to see 
this Avenue restored not somebody else’s; no ‘aorta’ syndrome in sight. 
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A working group was established with the Hobart City Council to work through the 
myriad issues raised by restoration.  In this context, we provided Council with the 
assurance we were in the for the long haul, we were professional, we were willing to 
listen and would expect the same.  Further we would take total responsibility for 
raising the funds for plaques form oterh sources. This was naturally attractive to 
Council as an asset is improved and an attraction created without them having to pay 
for all of it.  It was also an important element in creating community buy-in; for the 
Avenue to truly survive it had to go back to its roots as a community movement.  
It was also made clear form the outset that our commitment was physical as much as 
anything and all the early clearing of this huge area was done by members.  In fact we 
rank as the most successful Bush Care group I Hobart with a high average turnout 
regardless of weather. Some matters are put off for another day to allow real work to 
begin. The process of drawing up the management plan took over eighteen months.  
Because we did not expect a miracle, we got one. 
The key was to keep a clear eye on the goal: a tree for every soldier.  We got it.  The 
process educated those of us often less than sympathetic to local government and 
educated councillors and staff about the treasure on the Domain.  Revitalising the 
whole area has become an issue in upcoming elections and the whole topic of the use 
of public space is part of conversation in the unlikeliest places. 
The ADF has also provided important assistance: buses to move people along the 
Avenue for large dedications, fundraising in reserve units, ADF personnel and bands 
at dedications and fundraisers.  No weapons are ever in evidence and the support is 
low key and appreciated by even the most pacific of our membership. 

Politics 
The politics of commemoration are that there are none.  Our working bees see an 
environmental activist and veteran of forest blockades working with a Forestry 
Tasmania district supervisor.  Politicians of all persuasions are invited to all functions, 
ceremonies and working bees as a matter of course.  They are all sensible enough not 
to play politics with it themselves. 
Dedication ceremonies are a time not just for speeches in general but for providing a 
role to elected representatives in dedicating plaques for whom there may be no 
descendants present. This is a powerful transformer that has turned some ‘conscripts’ 
into advocates.  

Grants and Fundraising 
Money attracts money.  We started by rasing money to immediately spend: on basic 
research and dedicating the first 3 plaques.  Plaques in the ground made the 
theoretical tangible and until you have tangible outcomes, few will provide money for 
a dream.   
Basic research and a few plaques created the basis for a Saluting Their Service Grant 
to turn the research into a database for distribution.  The existence of a carefully 
professionally researched body of information allowed another grant from the HCC to 
create the website and map.  The distribution of 10,000 copies of the map provided 
further family contacts, greater general awareness and the beginnings of other 
partnerships with the Royal Tasmania Botanical Gardens, tourist information centres 
and so on.  The steady increase in profile meant we were able to raise enough money 
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to plaque a section of 20 trees to create a showpiece section. This raised profile 
further on the ground and reassured everyone we were serious and could achieve.  At 
each stage, a clear intermediate goal with a clear and tangible outcome that leads 
directly to another stage. 
The increasing visibility of changes on the Avenue attracted our first serious 
donations and another Commonwealth grant. 

The endorsement of the 
Management Plan and problems 
for anther project lead Project 
Hahn to explore using the 
restoration as a work for the dole 
project.  This is now in its third 
round, has a high attendance rate 
and has created a real sense of 
pride for participants.  They love 
the place both fits position and its 
meaning. 
 

Figure 6: 1st of many working bees 
 
FOSW has just received an $88,500 grant from the Tasmanian Community Fund to 
fund further work on et Avenue, to research other Avenues in the State and develop a 
trial a ‘how-to’ kit with 10 other communities around the State.  These will be 
selected by region, site (urban, semi0urual, small town), condition (erased, partial, 
needing replacement) and size. This grant was possible because of our achievements 
and our steadily improving profile. 
 
The receipt of this grant will be used to lever the State Government for matching 
funding; many MPs are supportive including all local members.  The broader tourism 
and education potential of restored Avenues around the State is becoming clear.  Te 
investment for them is quite low, the outcomes quite good. 
 
The introduction of tax deductibility from July 2006 will further boost fundraising.  
We are currently receiving discounts, goods, use of vehicles and equipment from a 
number of businesses.  Professional associations have provided donations in memory 
of particular servicemen.  We are working with a large company wishing to make 5-
figure donation annually for three years.   
 
Press Coverage 
 
Our experience is that press coverage is easy.  Restoring an Avenue is a good news 
story and provides great human-interest stories and visual material.  The local press, 
radio and TV as well as national outlets have consistently covered our work.  The 
involvement of Alec Campbell, Frank MacDonald and many descendants ensured that 
the necessary ‘interest’ has always been present. 
 
An important factor in the continuing coverage has been the assiduous creation of 
stories and angles by FOSW so there is always a new story: an unveiling, a school 
project, a son or daughter of the Avenue, a cheque handover, a launch and so on. 
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We have also worked at finding our own spaces.  The two planting anniversaries were 
an obvious start as well as the day before Anzac Day.  This was chosen to avoid direct 
competition with formal ceremonies and to provide copy for the morning newspapers 
and evening news in the lead up to Anzac Day.  The finding of old nameplates and 
even working bees have created further interest especially when a new point is made; 
a working bee in October got coverage because of the anniversary of fighting at 
Broodseinde Ridge and the large percentage of men on the Avenue who died in the 
latter part of 1917. 
The greatest difficulty in working with large news organisations is that every pool 
journalist needs to be educated as every event brings a new reporter.  At least gaining 
converts at the editorial level has been important in ensuring that journalists turn up.   
Another feature of the press coverage has been supplying copy for the print media that 
only requires them to do layout.  Last Anzac Day the Mercury published a special 
supplement with a paragraph on very single servicemen commemorated on the 
Avenue. 

Patrons 
FOSW has been very lucky in our patrons.  Our first official patron Frank MacDonald 
MM was the last Tasmanian survivor of the Western Front and the last surviving 
medal of gallantry recipient alive in Australia.  He remembered visiting the Avenue 
and was able to tell stories about some of the men commemorated.  One of Alec 
Campbell’s last official acts at the sole survivor of any army form the Gallipoli 
campaign was to unveil a plaque for a man believed to be one of the first Tasmanians 
to die at the landing. 

Our current patron is Mr. William Cox 
AC RFD ED Governor of Tasmania.  His 
father served in the Great War and took 
his son to the Avenue to visit trees of 
men from his unit as well as those of 
friends.  Our patron remembers those 
visits and has other associations as a 
former artilleryman himself.  He has 
drawn attention to the Avenue in 
speeches at Anzac Day, launched our 
fundraising campaign and hosted a 
descendant’s reception. This highlights 
the need for an apolitical patron who is 
generally respected and not simply by 
virtue of a title. 

Presentations 
Over the last two years, presentations 
have been made to schools, service clubs, 
Probus, Rotary, schools for seniors, war 
widows, business lunches and so on. 
These are essential in getting the word 
out, providing information and recruiting 
new members. As momentum builds 
these become more frequent and more 
successful. 
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Exhibitions and Memorabilia 
These have been a feature of our activity since foundation.  Many people are 
fascinated by the ephemera of postcards, trench art, commemorative plaques and 
scrolls and old photos.  In addition to family collections, they may well be 
memorabilia relating directly to the Avenue being restored. Thus FOSW has original 
copies of the 1918 program, 3 pin back badges and a collection of photographs from 
contemporary local magazines plus a colour copy of an original name list and a 
Council map of the Avenue from the 1930s.  we also have a number of the 1930s 
name plates. These are invaluable in presentations and for loans to schools: next to 
being on the Avenue, these tangible links to the Avenue are the best means of getting 
the message through about the purpose of the Avenue. 
One of our committee is a collector of Great War memorabilia including letters, 
postcards, scarves and handkerchiefs, uniforms and medals.  These have been the 
basis for our annual Anzac Day exhibition in the Powder Magazine on the Avenue.  
Post working bee barbeques have been made en more interesting and informative by 
the sharing of photos and serve records among members.  Every level of interest can 
be accommodated and the experience builds interest and understanding because it 
helps create the grounds for personal identification and links to the events and the 
Avenue. 

Environmental Issues 
Potentially FOSW found itself in the position of fighting against interests likely to 
resent the re-clearing of the Avenue and removal of native vegetation. This task was 
made easier by the botanical study undertaken by Prof Jamie Kirkpatrick and his 
advice in relation to the restoration of the natural environment, grassland, and the 
importance of a slashing and mowing regime to promote the health of these 
grasslands and encourage the spread of rare ground covers along the Avenue.  This 
provided a clear scientific rationale for the new management regime.  In addition, the 
removal of the 1970s blue gums has been justified by their clearly poor condition and 
their insufficiency as a food source for swift parrots.  Further their removal is more 
than matched by plantings elsewhere by the HCC. Still there are some who resent the 
changes but as the basis for the changes is explained, attitudes change.  The presence 
in our membership of many environmentalists has been a bonus and emphasise the 
importance of inclusion. 
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Figure 7: Family group at tree for Russell Williams c1930. 

Everybody’s Avenue 
Success has always been underpinned by consciously making sure that the 
organisation and the project is a broad church.  The RSL, all levels of government, 
professional associations, the media and a broad range of occupations are represented 
in the membership.  FOSW incorporated at foundation and provision was made for 
ex-officio positions on the Committee for the RSL and the HCC.  Equally it also made 
clear that a minimum number of descendants had to be represented on the Committee.   
Getting this balance right is fundamental to success. 
Our message has always been about not only commemoration of the servicemen but 
also the community from which they came.  Plaques carry us much detail about their 
civilian lives as military service.  The Avenue was created as a community effort and 
its restoration is a commemoration of that while community effort as much as 
anything.  Five hundred is easy to say or write, walking past that many trees and 
pausing to read plaques soon makes it abundantly clear to all just how many that is.   

Conclusion 
I trust this has been enough to provide some insight into the Avenue and the process 
of restoration.  Hopefully by the end of next year, all this will be distilled into a 
proper how to guide based on this experience and those of the other communities we 
will work with over that time.  The kit will incorporate diagnostic tools and decision 
trees, helpful hints and assistance with exploring options and cover all of those topics 
raised above. It will incorporate historical accounts of the planting of other Avenues, 
some video footage and be supplied on CD/DVD.  It is being developed in partnership 
with the Royal Tasmanian Botanical Gardens who will provide input on species 
selection and are also providing botanical assessments of other Tasmanian avenues as 
part of the TCF funded project. While this is being tested and refined with 10 
communities we hope for State Government funding to take it to all Avenues and 
Commonwealth funding to take it national.  At each stage we will be seeking active 
local and national partners in this effort. 
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THE HERITAGE TREES OF 2115: 
PLANTING, DESIGN AND ESTABLISHMENT 

 
Judy Fakes - Ryde College TAFE, NSW 

 

Abstract: 
This paper summarises the critical stages of managing the heritage landscapes and 
trees of the future from planning, site analysis, species selection, stock selection, 
planting, establishment, and maintenance to removal and replacement. This paper 
focuses on a landscape approach rather than the management of individual trees.  It 
also includes a bibliography that may be a useful resource. 

1.0 INTRODUCTION 
Across Australia, many of our 19th Century and early 20th Century landscapes and 
streetscapes are in decline. In Sydney these include Centennial Park, Hyde Park, the 
Royal Botanic Gardens and the Domain. Usually, the most visually dominant 
elements in these landscapes are the trees. Many Avenues of Honour have been lost or 
compromised through radical changes to their environment.  
In 2004, the removal of eleven trees, including four 140-year-old Moreton Bay Figs, 
from Sydney’s Domain stimulated a wide-ranging debate within the community. The 
reason for the removal was to plant 33 new trees. This was the debate that we had to 
have; as in order to sustain the visual amenity of our landscapes, tree removal and 
replacement is inevitable. The critical question seems to be when, in the life of a tree 
or a landscape, should this occur. If future generations are to enjoy the style of 
landscapes that we have come to know and love, then management decisions must be 
made for the life of the tree, the life of the landscape and the life of the manager. 

2.0 STAGES OF THE TREE 
Trees go though a range of physiological stages during which growth rates change 
and the form of the tree develops. The essential requirements of trees remain the same 
throughout their life. Trees must have adequate supplies of light, water, nutrients, soil 
oxygen, carbon dioxide; they must be adequately supported and have a reasonable 
temperature range in order to maintain health and vigour for as long as possible. In 
unnatural and constructed landscapes we must provide most of these resources. As 
trees must continue to grow new leaves, transport tissues and roots in order to stay 
alive, the provision of these fundamental resources must be ongoing. The ability of a 
tree to cope with shortages of resources will to a large extent depend on its stage of 
life.  
As trees mature, growth slows. A tree in its late stages of life (over-maturity/ 
senescence) produces fewer leaves on shorter shoots and hence less sugar is produced 
by photosynthesis. The cambium becomes less active and fewer transport cells are 
produced. This has an impact on the volume of sugars and water that can be 
transported throughout the tree. If injury occurs, the transport system is increasingly 
vulnerable to disruption. If fewer roots are produced, less water and fewer nutrients 
will be taken up.  
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Older trees also become more susceptible to secondary pathogens if injury occurs. 
Whilst trees have an automatic response to injury, its success depends on stored 
sugars and the vigour and vitality of the tree. The consequences of wounding are 
worse if wounds are made into heartwood. As growth slows, less sugar is allocated to 
storage and to the defence process. Similarly, old trees are more susceptible to 
drought and compaction, two very common stress factors in urban landscapes, than 
young vigorous trees. 
However, for a tree to get old and make a major contribution to a landscape, it has to 
live long enough! There are many stages of a tree’s life where it is vulnerable to 
damage. The best and most cost-effective approach to tree and landscape management 
is to avoid the problems. 

3.0 CRITICAL STAGES 

3.1 Planning 
Perhaps the most critical stage in the long-term success of a landscape is the planning 
phase. Critical questions to be asked include: What do we want and for how long? 
The eventual removal of trees should be planned for. As most landscapes outlive the 
people who design and manage them, the development of tree/ landscape management 
plans should be an integral part of this process. This requires an inter-disciplinary 
approach and must consider available resources and elements other than trees that 
may have an impact on trees. 
The Tree Masterplan for the Centennial Parklands39 is a good example of this 
approach. It sets out 

- principles and strategies for the conservation of the existing tree 
population 

- a framework for the sensitive integration of new tree plantings into the 
historic fabric of the Parklands, and 

- management and maintenance approaches to strengthen and sustain the 
tree population, and ultimately the Parklands themselves, into the next 
millennium.  

A team of consultants carried out the Tree Masterplan; the team included landscape 
architects, heritage consultants, an arborist, botanist, fauna specialist and a soil 
specialist. The project was overseen by a Steering Committee consisting of landscape 
architects, an arborist, botanist, and members of staff from Centennial Parklands. 
Preparation of the Tree Masterplan involved identification and mapping of landscape 
character types created by trees such as avenues, forests and so on. Detailed studies of 
the issues that affect the existing and future trees were undertaken. These detailed 
studies covered heritage, design, environment, age and condition of trees, 
arboricultural practices and habitat. Management precincts and sub-precincts were 
determined. 
A heritage study provided an historical and cultural assessment of the tree population, 
including details of significant plantings, a timeline of planting periods and 
identifying a list of successful and or failed tree species. 

                                                 
39 Centennial Parklands Tree Masterplan 2002, Volume 1: 1.4 Study Process, p. 11 
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The design study identified significant vistas, species and plantings. It also analysed 
the major planting types and patterns of tree species in order to generate definitions of 
the Parklands’s landscape character. 
A review and analysis of environmental conditions, particularly soils, indicated the 
way in which the natural forces and human impacts have dictated species selection 
and the health and performance of existing established plantings. 
A Safe Useful Life Expectancy (SULE) analysis of the tree population revealed the 
precarious physical conditions of many of the Parkland trees and the increasing 
importance of implementing a tree replacement programme. A brief overview of 
arboricultural practices highlighted the opportunity and need to improve existing (or 
implement new) techniques in order to achieve the recommended landscape character. 
A review and assessment of the existing habitat values of the Parklands was 
recommended in order to integrate native fauna priorities with tree management 
practices. 
Tree/ landscape Master plans provide current and future managers with the rationale 
behind the design and management decisions as well as a guide to implementing 
appropriate management practices. 

3.2 Site analysis 
This is a critical stage that is often done very poorly. It is the stage at which 
constraints and limitations are identified. Most of the constraints will be below-
ground including depth of drained soil. Advances in technology and knowledge mean 
that many of these constraints can be over-come. Some examples would include the 
use of interconnected planting pits and gap-graded or structural soils. The use of these 
soils can reduce the impact of compaction. 

3.3 Species selection 
There are many species of trees that can be used to create a particular landscape 
character. It is essential that designers work collaboratively with arborists and 
horticulturalists in the process of species selection. It has become very clear over the 
years that some of the species selected by some of the most influential figures in 
Australia’s public landscapes such as Charles Moore, Ferdinand von Mueller, Joseph 
Maiden and Walter Hill, have certain intrinsic problems. Several species of Figs have 
structural problems, others become infested with insects that cause problems for the 
trees and site users. The development of problems over time is almost inevitable given 
the almost non-existence of the domestication of our native species.  
Apart from the desirable physical attributes, species must be assessed for structure, 
susceptibility to pests and diseases, tolerance of urban environments, drought 
hardiness, growth rates, longevity and maintenance requirements. The latter includes 
pruning requirements and cleaning-up of shed parts such as leaves, fruit and bark.  

3.4 Stock selection 
The latest edition of the Natspec publication Purchasing Landscape Trees: A Guide to 
Assessing Tree Quality is to be developed as a new Australian Standard. This is an 
excellent guide to specifying good quality root systems and above-ground parts that 
are in balance. It also includes useful guides for ordering trees and working with 
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growers as well as a compliance checklist. It is not sufficient to specify “as per 
Natspec”; it must be driven and applied thoughtfully. 
Poor quality root systems are still a common cause of failure to establish and perform. 
Trees must be self-supporting in their containers if they are to stand up by themselves 
in the ground; hence, trunk taper is another important criterion to specify. 
Unfortunately, planting and installation specifications almost always detail staking! If 
self-supporting trees are installed, these details can be omitted, Tree protection may 
still be required but trees do not need to be attached to stakes or guards. 
One strategy in the renewal of landscapes is to use super-advanced trees as 
replacements. A four or five metre tree cannot be grown overnight so forward 
ordering of such stock is essential. Where this is well specified and managed, trees of 
excellent quality can be grown and installed. 

3.5 Site preparation 
As most limits to tree survival are below ground, it is important to seek advice from a 
soil scientist when significant landscapes are being developed, especially if the site 
has had a history of disturbance. Adequate soil volume and good soil drainage are not 
negotiable, especially if large stock is to be installed in a typically disturbed urban 
soil. 
At this stage, hard landscaping and other infrastructure should be planned for and 
designed to limit long-term impacts on trees. This is especially important for 
underground services. 

3.6 Planting 
One internationally common cause of poor establishment is planting trees too deeply. 
Unfortunately there are many technically inaccurate planting details doing the rounds 
of many firms of landscape architects. A common problem with these details is the 
over-excavation and then backfilling of the planting hole. If trees are planted too 
deeply in fine-textured soils, water will not penetrate the root ball; this is an example 
of a “perched water table”. Planting too deeply will also compromise oxygen 
diffusion to the roots and may cause mechanical damage to the stem. 
The outcome of planting must be that the top of the root ball, or better, the root-
crown, must be level with the finished level of the soil forever! The best way to 
ensure this is to state that the depth of the planting hole must be the depth of the 
rootball. Some useful references for planting details are given in the bibliography 
attached to this paper. 
Another potential cause of failure or poor establishment is the use of excessive 
amounts of organic matter in the back-fill. Soil organisms compete with roots for 
oxygen. Advice should be sought from a soil specialist who is familiar with amenity 
landscapes. 
The watering-in of trees, immediately after installation, is an integral part of the 
planting process. For a guide to determining how much water should be applied, refer 
to the paper presented by Dr Peter May at the 2004 TREENET Symposium on “Soils, 
Water and Tree Establishment”. The water must be applied gently through the 
rootball. 
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3.7 Establishment 
Once trees have been installed, trees must be maintained until they are self-sustaining; 
although in some highly constructed landscapes, this may be for their entire lives. 
Watering is a critical component as is the protection of young and vulnerable trunks 
from mechanical damage. The damage caused by mowers and whipper-snippers is 
epidemic and completely unnecessary and unacceptable. Where trees are planted into 
turfed areas, the installation and maintenance of a mulched area around the base of the 
tree is a useful strategy on many levels – even if tree guards are installed. 
Regular inspections should be part of the establishment process as early failures or 
poor performance should be assessed and addressed sooner rather than later.  

3.8 Maintenance/ Management 
Monitoring of performance should be ongoing. Regular inspections will also highlight 
the need for any formative pruning. Pruning is likely to be an on-going process. All 
pruning must be performed according to the general conditions of AS4373 Pruning of 
Amenity Trees with particular pruning requirements clearly specified.  
Changes in the rootzone are the most common causes of stress to established trees. 
For this reason, all proposed changes such as paving, topdressing, level changes and 
the installation of underground services should be assessed for their potential impact 
on the roots of trees. This assessment should involve a consulting arborist. 
What is becoming clearer, with some recent major tree failures in very public 
landscapes, is that mechanical damage, to both roots and root buttresses, is to be 
avoided at all costs. Wounding damages bark and potentially allows the entry of 
pathogens. Some genera of wood decay fungi such as Phellinus spp and Ganoderma 
spp have been identified as causal agents in the failure of mature trees in Hyde Park, 
Moore Park and the Royal Botanic Gardens Sydney. These fungi enter through 
wounds. The wounding of large woody roots as a result of the “upgrading” of hard 
landscaping can lead to catastrophic failures with major implications for public safety. 
The key to the sustainable management of mature trees is to MAINTAIN A STABLE 
ENVIRONMENT. 

3.9 Managing over-mature/ senescent trees 
As trees age they are less able to cope with changes in their environment. Inevitably 
the aging process leads to more dead wood and an increasing susceptibility to 
wounding and decay. In some species, structural defects become more obvious. As 
trees age, the critical issue becomes hazard management. In some instances the 
structural defect may be removed or abated. This is not always possible and if it is 
important that the tree be retained, the issue becomes target management. This may 
involve fencing off the tree; clearly there is a limit to how many trees can be fenced 
off from public access. [A good example is the “Children’s Fig” in the Royal Botanic 
Gardens Sydney.] 
When redevelopment of landscapes containing significant over-mature trees is 
planned, it is essential that an experienced consulting arborist assess the impact. If 
trees are a dominant and significant element in the landscape, and they are to retained, 
they must be seen as a constraint in the process. 
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3.10 Tree removal and replacement 
This is often a sad but inevitable outcome of landscape management. Unfortunately, 
the people responsible for some of our significant landscapes did not leave behind 
detailed landscape or tree management plans outlining the design intent and the stage 
at which the trees should be removed and replaced. When replacement tree planting is 
planned, so too should the process of replacement. The rationale should be clearly 
stated however, at best, this could only be a guide to future landscape managers.  
Another critical element in the tree removal process is public consultation. The facts 
should be clearly presented and based on sound arboricultural practices. The 
replacement of a significant avenue of Phoenix canariensis from Centennial Park in 
Sydney and its eventual replacement with Agathis robusta is an example of successful 
public notification. However, regardless of what maybe a thorough and time-
consuming exercise of public consultation, the process may be hijacked by politicians 
and the media and thus sensationalised.  
Removal and replacement allows for the implementation of current best practices and 
may allow for the planting of species better suited to present conditions.  

4.0 THE DOMAIN – A CASE STUDY 
The Domain is a 28 ha parcel of land that bounds the Royal Botanic Gardens Sydney. 
In 1807 it was named as the “Domain of the Governor’s Residence” and it was 
gradually “improved” by successive governors. In 1828 it was identified as a place 
“reserved for Public Purposes”40. In 1848 it was officially placed under the 
management of the Superintendent of the Botanic Gardens, and finally, in 1980, under 
the Royal Botanic Gardens and Domain Trust41. The Trust is a statutory body brought 
into existence by the Royal Botanic Gardens and Domain Act, 1980 and reports to the 
NSW Minister for the Environment. 
The Domain contains over 1000 trees, some of which date back to pre-European 
times. Most of the significant trees are the legacy of two early Directors of the 
Botanic Gardens, Charles Moore (1848-1896) and Joseph Maiden (1896-1924). One 
of Charles Moore’s signature species was Ficus macrophylla (Moreton Bay Fig). 
Prior to the recent removals, there were 149 Morton Bay Figs, many of which go back 
to Moore’s time. Hence the Domain is a landscape of great horticultural, scientific, 
and historic significance. 
The Domain is divided into a number of management precincts. The trees in question 
are on the western boundary of the Philip Precinct, between Hospital Road and the 
playing fields. Hospital Road is largely a service road for Sydney Hospital and 
Parliament House. [The offices of NSW parliamentarians overlook the Domain.] It is 
a point of access for pedestrians from Macquarie Street into the Domain. It is the 
section of the Domain which is used for major concerts and events such as “Opera in 
the Park” which attract up to 80,000 people. 
Managing a cultural landscape is a complex business, especially for an organization 
such as the Royal Botanic Gardens and Domain Trust. In this context, issues of 
scientific and botanical interests must be balanced with heritage, aesthetics and risk 
management in an environment of restricted finances and limited human resources. 

                                                 
40 Domain Masterplan (2000) Volume 1, p.31 
41 Domain Masterplan (2000) Volume 1, p.32 
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Managing a landscape is more than managing trees on an individual basis. An 
important criterion for landscape management is to maintain a range of plantings of 
uneven age and of species diversity. It would be financially crippling and aesthetically 
devastating to have a significant number of old trees failing in a relatively short time. 
Where a landscape has had intensive periods of extensive plantings such as the 
Domain and Centennial Park, the prime positions for plantings are already occupied 
and other legitimate uses have been established in adjacent areas. For example, the 
large open spaces in the Domain are used extensively for sport and for major events. 
In 2003, a decision was made by the Royal Botanic Gardens and Domain Trust and 
supported by both the independent Scientific and Horticultural Committees that the 
renewal of the Domain must be accelerated. Over several decades, the total number of 
trees had declined and the condition of some of the oldest plantings had deteriorated 
to the point where they were hazardous. A safe useful life expectancy or SULE 
analysis of the entire tree population of over 1000 trees was carried out. This process 
highlighted the least sustainable trees and highlighted the most degraded parts of the 
landscape. For many of us who knew the trees, it was no surprise that the trees along 
Hospital Road were identified as the ones that should go.  
It was proposed that 11 trees, including 5 Moreton Bay Figs from Moore’s time 
(about 140 years old), should be removed to make way for 33 new trees. The removal 
of 11 trees represented about 1% of the trees in the Domain. The loss of five Moreton 
Bay Figs represented 2% of the number of this species in the Domain. 
Both committees and the Trust supported this proposal. The community was 
consulted and each Member of Parliament was written to informing them of the 
decision, as was Sydney City Council. The wider community was informed through 
numerous announcements in the press and through signage in the Domain. 
Unfortunately between the announcements and the implementation, a new Council 
was elected.  
To cut a long story short, the decision was challenged by the new Council of the City 
of Sydney in the NSW Land & Environment Court. This resulted in a lot of media 
attention and distracted many senior staff of the Royal Botanic Gardens for months. 
Expert witnesses were engaged and alternative management options were considered 
such as reduction pruning to reduce the risk of failure and the inter-planting of the 
new trees between the old trees. However, it was deemed by the RBG team that 
removal was the most sensible option. In the end, the court found in favour of the 
Royal Botanic Gardens and Domain Trust. All but one of the trees was removed and 
the 33 new trees were planted. The attention given by the media to the planting was 
almost non-existent. 
Despite the drama, the removal and replanting process allowed for the testing and 
remediation of the soil; the species selected were chosen on a number of criteria 
including resistance to compaction, low susceptibility to Fig Psyllids and heritage 
values. 
This small but landmark project is the taste of things to come as the public, politicians 
and landscape managers come to the realisation that landscapes are dynamic and the 
largest and most conspicuous elements, the trees, don’t last forever. 
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Journal of Arboriculture – research papers from the International Society of 
Arboriculture. 

Arborist News – contractor issues and educational topics from the ISA 

Arboricultural Journal – research papers from the Arboricultural Association (UK) 

International Society of Arboriculture – Australian Chapter (http://isaac.org.au) 

TREENET (www.treenet.com.au) 

www.americanforests.org 

www.coloradotrees.org 

www.fs.fed.us//ne/syracuse 

http//cufr.ucdavis.edu 

www.herl.uiuc.edu 

www.statewide.nsw.gov.au/risk.htm (for Best Practice Manual – Trees and Tree 
Roots version 2) 

 (For an extended bibliography of arboriculture references, email Judy Fakes on 
judy.fakes@tafensw.edu.au)  
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PRESENTATION ON SIGNIFICANT TREES 
 

James Hilditch - Griffin Hilditch Lawyers 
 
 
HOW DO WE DETERMINE WHICH TREES WARRANT PROTECTION 
AND RETENTION? 
 
In South Australia, “development” which is defined to include any “tree damaging 
activity” to a “significant tree” may not be undertaken without approval from the 
relevant planning authority. 

The South Australian Approach 

The term “significant tree” is defined to mean: 
(a) a tree within a class of trees declared to be significant trees by the 

regulations; or  
(b) a tree declared to be a significant tree, or a tree within a group of trees 
declared to be significant trees, by a Development Plan.  

Regulation 6A of the Development regulations provides: 

“(1) Subject to this Regulation, the following are declared to constitute 
classes of significant trees for the purposes of paragraph (a) of the 
definition of "significant tree" in Section 4(1) of the Act:  

(a) trees within the "designated area" that have a trunk with a 
circumference of 2.0 metres or more or, in the case of trees with 
multiple trunks, that have trunks with a total circumference of 
2.0 metres or more and an average circumference of 625 
millimetres or more, measured at a point 1.0 metres above 
natural ground level.” 

In South Australia, each Council has a “Development Plan” containing objectives and 
principles which serve as guidelines for appropriate development. All development 
applications, including applications for “tree damaging activity” (such as tree 
removal, lopping, cutting of branches, etc) must be assessed against the objectives and 
principles of the relevant authority’s Development Plan. 
The following are provisions which commonly appear in Development Plans in South 
Australia: 

 “Principle 1:  Where a Significant Tree: 

(a) makes an important contribution to the character or amenity of the 
local area; or 
(b) is indigenous to the local area and its species is listed under the 
National Parks and Wildlife Act as a rare or endangered native species; or 
 (c) represents an important habitat for native fauna; or 



 87 

 (d) is part of a wildlife corridor or a remnant area of native vegetation; or 
 (e) is important to the maintenance of biodiversity in the local environment; 

or 
 (f) forms a notable visual element to the landscape of the local area; 

 development should preserve these attributes. 

Principle 2:  Significant Trees should be preserved and tree-damaging 
activity should not be undertaken unless: 

 (a) in the case of tree removal 
 (1) (i) the tree is diseased and its life expectancy is short; or 

 (ii) the tree represents an unacceptable risk to public or private 
safety; or 

 (iii) the tree is within 20 metres of a residential, tourist 
accommodation or otherwise habitable building and is a 
bushfire hazard within the bushfire Prone Area shown on…; 
or 

 (iv) the tree is shown to be causing, or threatening to cause, 
substantial damage to a substantial building or structure of 
value; and 

all other reasonable remedial treatments and measures have been 
determined to be ineffective. 
 (2) it is demonstrated that all reasonable alternative development 

options and design solutions have been considered to prevent 
substantial tree-damaging activity occurring…” 

In its early decisions, once the Court was satisfied that the relevant tree met the 
“quantitative requirement” of the Regulations regarding trunk circumference, it would 
proceed directly to a consideration of Principle 2 above.  In that event, unless the tree 
met one of the criteria outlined in Principle 2, its removal would not be approved by 
the Court.   
In more recent times the Court has indicated that it will now initially direct its 
consideration to Principle 1 above.  If the tree which is the subject of the dispute does 
not satisfy any of the criteria identified in Principle 1 above, it appears the Court is far 
more likely to approve its removal (irrespective of whether or not any of the grounds 
relevant to Principle 2 above are made out). 

Gormley v City of Unley [2005] SAERDC 24 
 “In determining whether the removal of the significant tree should be 
allowed, it is first of all necessary to determine whether, in the terms used by 
Council Wide Principle 176, the tree either ‘makes an important contribution 
to the character or amenity of the local area’ or ‘forms a notable visual 
element to the landscape of the local area’ or ‘contributes to habitat value of 
an area individually, or provides links to other vegetation which forms a 
wildlife corridor’.  Should all three of the above questions be answered in the 
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negative, it is not necessary to go further.  Should the tree be found to have 
one or more of the above characteristics, it then becomes necessary to decide 
whether the tree: 
 (a) represents an unacceptable risk to public or private safety; or 
 (b) is shown to be causing or threatening to cause, substantial damage to a 

substantial building or structure of value; and that all other reasonable 
remedial treatment and measures have been determined to be 
ineffective.” 

Prestige Wholesale Pty Ltd v City of Burnside [2005] SAERDC 12 
 “It is difficult to elicit the meaning of the words ‘form a notable visual 
element to [sic] the landscape of the local area’.  On one view, every 
significant tree, as defined, would fit this Category, because it will generally 
constitute an obvious visual element in the landscape by its size alone.  
However, as the Court said in Summers v City of Unley [2002] EDLR 445 at 
456 (paragraph 43): 

‘They may be a notable element, too, from one or more parts of the local 
area, in that by their height, they are noticeable and therefore, 
noteworthy or notable.  However, if the trees do not make an important 
contribution to the character, which logically includes a consideration 
of the interplay between the elements of an area, including landscape, 
physical and social, should they be retained, simply because they are a 
notable element, visually, in the local area?  I think not.  An item can be 
a notable element in the landscape in both negative and positive senses.  
It would be inconsistent with Objective 54 to retain a significant tree on 
the sole ground that it forms a notable element in the landscape because 
it presents a negative aesthetic element or otherwise stands out as a 
jarring element in the generally uniform landscape character of the 
local area.’ ” 

LIABILITY FOR DAMAGE, LOSS AND INJURY ARISING FROM TREES 

Who is liable? 

Brodie v Singleton Shire Council; Ghantous v Hawkesbury Shire Council (2001) 
180 ALR 145 

Gaudron, McHugh and Gummow JJ 
…on occasions, the powers vested by statute in a public authority may give it 
such a significant and special measure of control over the safety of the person 
or property of citizens as to impose upon the authority a duty of care. This 
may oblige the particular authority to exercise those powers to avert a danger 
to safety or to bring the danger to the knowledge of citizens otherwise at 
hazard from the danger. In this regard, the factor of control is of fundamental 
importance. 
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….financial considerations and budgetary imperatives may fall for 
consideration with other matters when determining what should have been 
done to discharge a duty of care. 
In some of these cases, the so-called “misfeasance” appears to consist of 
omissions to take certain steps while carrying out some positive actions. 
Indeed, on such a reading, anything done which “has in fact increased the risk 
of accidents” will be misfeasance, even where that risk has been increased 
solely by omissions to act …if the authority has taken some steps, then its 
actions are to be examined using the ordinary principles of negligence. 

Timbs v Shoalhaven City Council [2004] NSWCA 81 

The Court held: 
The Council was not bound to express any opinion about whether the tree was 
dangerous. The Council, through its officer, took unto itself the responsibility 
of determining whether the tree was dangerous and, on the basis of its own 
finding that it was safe, refused to consent to the tree being cut down. 
The factor of control is of fundamental importance in discerning a common 
law duty of care on the part of a public authority. In this case, the Council 
held a significant and special measure of control over the safety of 
homeowners who brought to the Council's attention their fears that 
overhanging trees were dangerous. This was particularly so, as the Council 
opted to advise the particular homeowner about whether the trees in question 
were dangerous. 
Having accepted the responsibility of advising on the safety of the tree, what 
was described as a routine visual inspection, was not a sufficient inspection, 
where the risk, if the inspection was insufficient and the opinion was wrong, 
was not only to property but also to life, if the tree were to fall. 
When the Council officer took it upon himself to express a positive view as to 
the safety of the tree, he was representing a capacity to do so based upon his 
expertise and experience. In those circumstances, the requisite standard of 
care required of him was higher than that of a layman and, like a general 
practitioner, the sufficient level of expertise he professed to have, required him 
to make a reasonably informed diagnosis or to admit the need for referral to a 
specialist. 

Common law principles 

Swain v Waverly Municipal Council [2005] HCA 4 

Gleeson CJ: 

In legal formulations of the duty and standard of care, the central concept is 
reasonableness. The duty is usually expressed in terms of protecting another 
against unreasonable risk of harm, or of some kind of harm; the standard of 
conduct necessary to discharge the duty is usually expressed in terms of what 
would be expected of a reasonable person, both as to foresight of the 
possibility of harm, and as to taking precautions against such harm. Life is 
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risky. People do not expect, and are not entitled to expect, to live in a risk-free 
environment. The measure of careful behaviour is reasonableness, not 
elimination of risk. Where people are subject to a duty of care, they are to 
some extent their neighbours' keepers, but they are not their neighbours' 
insurers. 

Mulligan v Coffs Harbour City Council [2004] NSWCA 247 

Tobias JA: 

In Rosenberg v Percival (2001) 205 CLR 434 at 453 ([61]) Gummow J, in a 
medical negligence case in which it was alleged that the medical practitioner 
owed a duty to warn the patient of a material risk inherent in the proposed 
treatment, posed for himself the question "what 'risk' is being spoken of here"? 
His Honour answered it as follows:  

"Put another way, it is 'what are the facts and circumstances, the 
possibility of the occurrence of which constitutes that 'risk'? Once that 
question is answered one may turn to consider whether the risk is 
'material'. Where the action is brought in negligence and the plaintiff 
is seeking compensation for injuries suffered, the relevant risk is the 
possibility that the proposed treatment will result in the injury that in 
fact occurred. It is not, for example, the risk that the patient will make 
an uninformed decision or choose the wrong option, although that may 
well underpin the rationale behind the duty."  

Drawing the analogy, Council officers declining to allow allegedly dangerous trees to 
be removed, need to assess the risk of the tree actually falling and causing the damage 
complained of.  
In general 

• Take reasonable actions 
• Make informed decisions 

How can exposure to liability be minimised? 

Gaudron, McHugh and Gummow JJ in Ghantous (above) 
If the risk be unknown to the authority or latent and only discoverable by 
inspection, then to discharge its duty of care an authority having power to 
inspect is obliged to take reasonable steps to ascertain the existence of latent 
dangers which might reasonably be suspected to exist. 

Timbs v Shoalhaven City Council [2004] NSWCA 81 

Hodgson JA: 
I would wish however to make it clear that this does not mean that a Council 
officer, who is asked informally for advice or consent in relation to a 
potentially dangerous tree, is obliged to give expert advice. In the present 
case, for example, the Council officer could have said words to the effect that, 
on the basis of his inspection, the tree appeared safe and he would not then 
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give permission to remove it, but that it was open to the deceased to obtain his 
own advice and to make a formal application for permission to remove it; and 
also that, if the tree was dangerous, it could be removed without Council 
consent. In my opinion, there would then have been no breach of duty. 
However, because the Council officer did undertake the responsibility of 
giving unequivocal advice in relation to the tree, in circumstances where it 
was plain that wrong advice could have disastrous consequences, he had a 
duty to exercise a high degree of skill and care, which was not discharged by a 
routine visual inspection. 

In light of the above decision, Council should approach any application for tree 
removal on the grounds that the tree is dangerous, in one of the following manners: 
If no expert opinion has been given as to the danger of the tree, 

• Council officers should say to the applicant that based on the information 
provided they are unable to determine the application on an informed basis 
and require that the applicant provide a qualified expert’s opinion in relation 
to the condition of the tree; or  

• Council officers should to say to the applicant that having made a preliminary 
inspection, the tree appears to be safe (provided that it does)and permission to 
remove it would not be given without further expert opinion being provided. 

Are there any potential legislative solutions? 
Governments may consider introducing sections in relevant legislation to indemnify 
Council and/or officers for making decisions in good faith that deny approval to 
remove trees which subsequently fall and cause damage. 

When is a risk “acceptable”? 

Gleeson CJ (above) 

 “In legal formulations of the duty and standard of care, the central concept is 
reasonableness. The duty is usually expressed in terms of protecting another 
against unreasonable risk of harm, or of some kind of harm; the standard of 
conduct necessary to discharge the duty is usually expressed in terms of what 
would be expected of a reasonable person, both as to foresight of the 
possibility of harm, and as to taking precautions against such harm. … The 
measure of careful behaviour is reasonableness, not elimination of risk.” 

Chief Justice Gibbs in Turner v the State of South Australia (1982) 56 ALJR 839  
“Where it’s possible to guard against a foreseeable risk which, although 
perhaps not great nevertheless cannot be called remote or fanciful, by 
adopting a means which involves little difficulty or expense, the failure to 
adopt such means will in general be negligent” 

Under s39(2) of the Development Act 1993 (SA): 
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A relevant authority may request an applicant 
(a)        to provide such additional documents or information (including calculations 

and technical details) as the  relevant authority may reasonably require to 
assess the application;  

This section enables Council to request the applicant to provide an expert report in 
relation to the potential risks presented by a particular tree (as per Hodgson JA above) 
 

ENFORCEMENT 

Difficulties in Enforcement of legislation 
Criminal and Civil enforcement are available in South Australia. 
However prosecutions can be complicated as any alleged offence must be proved 
“beyond reasonable doubt.”   
In respect of civil enforcement, the available remedies to Council in South Australia 
are unclear. 
South Australia’s Sustainable Development bill incorporates a number of proposed 
amendments to the Development Act to address some existing problems. 
Section 106A was proposed so as to enable the making of appropriate and effective 
orders in relation to Significant trees in both civil enforcement and criminal 
proceedings. It may also act as a deterrent for those contemplating unlawful activities 
in relation to Significant trees. 
Proposed section 106A represents a significant amendment. It provides as follows: 

 “106A—Make good orders 
 (1) If in any proceedings under this Act a court finds that a person has 

breached this Act by undertaking a tree-damaging activity, the court 
may, by order, direct a specified person to do 1 or more of the following: 
(a)  to establish a tree or trees of a kind specified by the court in a place 

or places specified by the court; 
(b)  to remove any buildings, works or vegetation that have been erected, 

undertaken or planted at or near the place where the regulated tree 
was situated since the breach occurred; 

 (c) to nurture, protect and maintain any tree or trees until they are fully 
established or for such period as may be specified by the court, or to 
make a payment or payments towards the maintenance of any tree or 
trees. 

   (2) A court acting under subsection (1) may make any ancillary order as 
the court thinks fit. 

(3) A court must, before making an order under subsection (1) directed at 
a person who is not an owner or occupier of the relevant land, ensure 
that reasonable steps have been taken to give notice of the relevant 
proceedings to an owner or occupier of the land. 
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(4) If a person to whom an order under subsection (1) applies is not an 
owner or occupier of the relevant land, or ceases to be an owner or 
occupier of the relevant land, the court may authorise the person (or a 
person authorised by him or her)— 
(a) to enter the land with such materials and equipment as are 

reasonably necessary to comply with the order; and 
(b) to enter and cross any land specified in the order with the 

materials and equipment referred to in paragraph (a) for the 
purpose of gaining access to the relevant land. 

 (5) A court that has made an order under this section may, on application, 
vary or revoke the order. 

 (6) A person who fails to comply with an order under subsection (1) or (2) 
is, in addition to any liability for contempt, guilty of an offence. 

 Penalty: Division 4 fine. 
 (7) An owner or occupier of land, or any other person, who hinders or 

obstructs a person in carrying out the requirements of an order under 
subsection (1) or (2) or entering or crossing land under subsection (4) 
is guilty of an offence. 

 Penalty: Division 5 fine.“ 

Advantages of this amendment for local authorities include the following: 

• The Court will be able to exercise its powers in both criminal and civil 
enforcement proceedings (which have a lower burden of proof); 

• The local authority will have a clearer understanding of outcomes it may 
achieve in such proceedings; 

• The Court can order the establishment of new trees in strategic locations to 
ensure no commercial advantage is obtained from unlawful activity; 

• The Court may make appropriate orders to ensure such trees are properly 
maintained; 

• The amendments will act as a practical deterrent to potential offenders; 
• Orders may be made against persons who are not owners or occupiers of land 

(such as offending contractors). 

THE EXPERT WITNESS IN COURT 
The opinion expressed by an expert must be his or her own opinion. It must not be 
that of another person or that of a corporate body: Tysoe 
An expert’s role in giving evidence is to assist the Court and this is not best achieved 
by an aggressive or impatient defence of his or her own opinion: Hayes v Murray 
Bridge RC [1998] EDLR 742 
An expert planning witness is qualified to comment on matters addressed by the 
Development Plan. The opinion of the expert is to be supported either by research or 
comparative knowledge or opinion of another suitably qualified expert. The evidence 
given must be within the witness’ expertise: Tysoe v Unley City Council [1998] 
EDLR 613 
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Example: 
Whether a fence that …would lead to an unsafe traffic situation were it to be erected, 
with the safety of life and limb at stake, requires consideration not by a lay observer 
nor by observation by those with expertise in examining landscapes, streetscapes and 
physical phenonoma generally, such as town planners, architects, landscape architects 
and civil engineers, but by those with detailed and specialist training in traffic 
engineering: Smart v The Barossa Council [1999] SAERDC 29 
The evidence of an expert witness will have more force if it demonstrates that the 
expert has taken all of the provisions of a Development Plan relevant to an assessment 
of a proposal into account. 
 
An expert is not an Advocate 

Barossa Region Residents v DC Angaston & Grosser [1996] EDLR 667 
”We do not accept that the role of a professional planning expert, in preparing and 
giving evidence to this Court should extend to being an advocate for his or her 
client’s proposed development. While it is not for us to comment on the role of a 
planner advising his or her client prior to the matter coming to this Court, we would 
be surprised if the planner’s role in preparing and advancing a statement of effect, 
should extend to one of advocacy. We comment thus because it seems to us that the 
credibility of the evidence of a professional expert in this Court might be affected by 
evidence that tends to show that the same professional expert, by his action prior to 
the matter coming to this Court, clearly acted as an advocate for his or her client’s 
proposed development and not as a independent professional expert.  
Secondly, this case has given us cause to comment on the lack of precision in factual 
statements contained in the statements of evidence of professional planners. A 
certain looseness of expression pervaded … statement with the consequence that he 
referred to the subject land as an “industrial estate” which was “created in 1986” 
with the “sheds ... (having been) constructed between 1986 and 1990”. He also 
referred to the “long-standing use of the estate for industrial and commercial 
purposes” and the subject land “having been divided and developed almost ten years 
ago for industrial and commercial (uses)”. 
… statement suffered from an excess of emotive language. Statements such as “the 
proposal and these two design issues display an inordinate arrogance (or naivety) in 
respect of the rights of other property owners and land uses (sic)” do not assist us. 
We have already commented about the value of some opinions proffered by these 
planning witnesses outside the realm of their expertise. An opinion from a person 
who is not an expert in the subject matter of the opinion is of no value to the Court 
and wasteful of its time and that of the parties.”  

Unley Property Development v Holdfast Bay CC [1998] EDLR 796 
“I further add that a flavour of advocacy crept into some of (the) evidence. Authorities 
on the role of expert witnesses are many but perhaps the best summary is that of the 
Federal Court of Australia's Guidelines for Expert Witnesses issued on 15 September 
1998. Inter alia, it states:  

". an expert witness has an over-riding duty to assist the court on matters 
relevant to the expert's area of expertise;  
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. an expert witness is not an advocate for a party; and  

. an expert witness' paramount duty is to the Court and not to the person 
retaining the expert."” 

Alvaro v City of Charles Sturt [1999] SAERDC 6 (26 February 1999) 
It is well-established that a professional person, in giving evidence as an expert to the 
Court, needs to be conscious of, and avoid as far as is practicable, being seen as a 
representative of or agent for a party in an action before the Court - whether that party 
is the appellant, a planning authority, a representor or an advising agency - as distinct 
from the role which the same person is to perform in providing independent expert 
assistance to the Court. This is not to say that a professional person should not, prior 
to coming before the Court, have given professional advice to a client or employer, 
either as an individual or in the capacity of an employee of a consultant firm or a 
department of a public agency. Whether such prior involvement compromises the 
professional independence of a witness before the Court as an expert is for the Court 
to determine on the facts relating to that involvement.  
….Thus it will normally be appropriate to explore the independence of an expert 
witness only if, prima facie, there is an indication given in the evidence or in the 
known past actions of the witness in relation to the matter before the Court of actual 
or possible bias or a lack of independence. In my view, such bias or lack of 
independence does not follow, necessarily, from the witness having been previously 
engaged by a party to the appeal:  

* to provide a professional opinion to that party; or  
* to provide advice of a professional opinion to others; or  
* to communicate facts to others on behalf of the party, be they facts as to the 
particulars of an application or facts as to the decision of a planning authority 
or other public agency.  

It is, however, not conductive to a perception of independence for a consultant 
engaged by an applicant, who may someday be called as an expert witness, to sign the 
form of application for consent (as happened in this case) or a notice of appeal, but 
such actions do not, in these terms, vitiate that consultant's actual independence.  
All expert witnesses are before the Court as individuals. They are most at risk of a 
perception of bias or lack of independence when there is some evidence that in 
expressing professional opinions prior to or during the proceedings in the Court, they 
have, or may have, said something they had been instructed or advised to say (other 
than in relation to matters of fact), as distinct from expressing an objective and 
individual expert opinion.  

The Director of Planning & The District Council of Meadows (1969) SAPR 89, at 
pages 105-107, the Planning Appeal Board addressed itself to the position of expert 
witnesses. The statements in that determination are as relevant to the position of 
expert witnesses in this Court today, as they were then to expert witnesses giving 
evidence before the Board:  
An expert witness called may have a number of duties. Sometimes he will be an 
employee of a party to an appeal, sometimes he will be a private consultant retained 
by a party to an appeal, whilst at other times he may be a person neither in the 
employ of a party to an appeal nor retained by that party to an appeal but a person 
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whose knowledge is not normally available to a private individual but is considered 
by a party to an appeal to be necessary (sic) called as an expert witness so that the 
[Court] may take into account all relevant matters pertaining to the appeal in 
reaching its determination.  
Sometimes such a witness may come voluntarily. At other times that witness may come 
only pursuant to a notice issued by the [Court], at the request of a party, compelling 
attendance, Not every expert witness to whom a notice is issued will for reasons 
elsewhere referred to, be an involuntary witness, but any one who [summons] an 
unwilling expert witness should not complain unnecessarily if that witness does not 
meet the expectations of the party calling him. The duty to the party calling him of an 
expert witness, whether he comes voluntarily or under [summons], is not of concern 
to the [Court].  
The [Court] itself is entitled to and has called an expert witness of its own motion and 
in that case no question of any duty to a party to an appeal arises.  
Each expert witness does owe a duty, no matter how he arrives before the [Court], 
which concerns the [Court].  
That is the duty of the expert witness to the [Court] which represents in its particular 
sphere a special arm or branch of the State. An expert witness, like any ordinary 
witness, may give evidence of pure facts, but his principal function as an expert is not 
to relate facts but give evidence of his opinion. The expert witness is the only kind of 
witness who is allowed to state his opinion. The opinion must be the expert’s own 
opinion. It is of little use to this [Court] ... unless it is carefully formed. 
Like any other witness, an expert witness, should carefully listen to a question asked 
of him, answer exactly that question, truthfully and as shortly as possible, without any 
concern at all for the apparant (sic) consequences of the answer. To the expert 
witness, in answering a question, it should be a matter of complete indifference what 
the [Court] believes about his answer. The expert is before it simply to tell the truth 
and to give his opinion and what weight the [Court] attaches to his evidence should 
be absolutely no concern of the expert.  
In cross-examination every question should be answered ‘yes’ or ‘no’ by the expert, if 
it possible to do so. It may not be possible to do so, but in such a case, then the expert 
should give the shortest answer which the nature of the question allows. At the same 
time it should be remembered that it is quite permissible for an expert, when asked a 
question in cross-examination, to reply, ‘Yes, but I would like to qualify that answer 
in the following way’, and then go on to qualify the simple answer. Indeed when a 
general question is put to an expert and he gives a general answer ‘yes’ or ‘no’ which 
is true, but there are qualifications, they ought to be stated by him.  
It may be that in the course of and perhaps as a consequence of being asked 
questions, an expert witness may be persuaded to a contrary opinion. If that happens 
the expert should admit it.  
An unfavourable impression can so easily be given by an expert witness who 
considers for some reason or other, which no longer appears from his answers to 
questions to be justified, that he should not budge from the opinion he expressed in 
the first place. If during his evidence an expert witness becomes convinced that his 
first opinion was not quite so good as he first thought, then he should say so.  
A court or tribunal will, from a nature of things (sic), take much more notice of a man 
who concedes that, on second thoughts, perhaps he was not quite right on a point than 
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it will of a man who obstinately refuses to concede what has patently been made out 
as a good point against him but looks around for reasons for supporting something 
that is all too obviously, from his own words and perhaps his demeanour, no longer 
supportable. An expert witness should always concede, in such a situation, what he 
genuinely thinks ought to be conceded. One does far less harm that way than by 
sticking to something which is untenable. An expert witness, like every other witness, 
must be sure that every answer is absolutely honest.  
An expert witness may in answer to a question say that he has no opinion on a 
particular matter if he truly has no opinion. If he is asked a question requiring an 
expression of opinion outside his field he should say so.  
However an expert witness must appreciate that generally speaking he has no right to 
refuse to answer any question put to him whilst he is before the [Court].  
The expert witness is, of course, not allowed to express his opinion on what the law is, 
unless of course he is a qualified expert called to give evidence about foreign law, for 
what the law is (sic) for the [Court], after considering submissions made to it as to 
what the law is by counsel or other advocates, to determine.  
An expert witness in answering questions is required, as we have said, to give his own 
opinion: it is not his obligation to express through his own evidence the policy, say, of 
a government department, although if a question touching such a policy is put to him 
and he is aware of that policy and he is authorized to reveal such policy, in planning 
appeals, at the least, we can see no objection to him doing so.  
A member of the Public Service, if qualified as an expert and a witness, must, in our 
opinion, divorce himself from his position as a member of the Public Service and as 
an expert give to the [Court] his views as an expert untrammelled by any position he 
may hold. The views will be those of the expert as an expert, not the views of the 
Public Service or of a government department or branch of the Public Service.”  

Diversity of disciplines relating to trees – is a mutli-disciplinary approach 
required? 
Experts such as landscape architects should give evidence in relation to such matters 
as notability, appearance and character. 

Summers v City of Unleynam [2002] SAERDC 113 

Trenorden J 

“Before I conclude, it is appropriate that I comment on the expert evidence. It 
seems to me that the Court would be assisted by hearing from landscape 
architects in these "significant tree" cases, to assist in the assessment of the 
contribution a tree makes to the character and amenity of an area. The 
evidence of an arboriculturist is of value when consideration has to be given 
to whether the tree is diseased and its chances of returning to a healthy state, 
and the nature of the tree in the context of safety issues. On some other 
matters addressed by Principle 199, engineering evidence may be 
appropriate. What is clear is that an arboriculturist is not an expert in all 
aspects requiring assessment in relation to significant trees.  
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A similar message has been given by this Court, in respect of expert planning 
witnesses, in the past. Expertise in one field does not qualify one to comment 
in other fields and it is unfair for an authority to expect this from its experts.  
In so saying, the Court is not insisting on hearing from a panoply of experts, 
but reminding parties of the worthlessness of having an expert in one field 
comment on matters beyond his or her expertise. ..” 

Making an assessment of the Development Plan Principles mentioned above may 
involve input from various disciplines including persons with expertise in landscape 
architecture and/or biodiversity etc. 

DISCLAIMER 

The information contained in this paper is of the nature of general comment only.  
It is not offered as advice on any particular matter and should not be taken as such.  
The firm and contributing authors expressly disclaim all liability to any person for 
any decision made or action taken in reliance on the contents of this paper.  No 
client or other reader should act or refrain from acting on the basis of any matter 
contained in it without taking specific professional advice on the particular 
circumstances in issue. 

o  
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TREENET SHADING SA RESEARCH PROJECT 
UV IRRADIANCES IN TREE SHADE 

 
Robin Elix   Dr Peter Gies    Dr Trevor Hancock     David Lawry 

Abstract: 
The results of the Treenet Shading SA study show that street trees provide sun 
protection factors similar to many purpose built structures and standard personal 
protection strategies. It is likely that tree architecture (height, width, and shape of 
canopy) is more significant than individual species performance. A simple and 
practical methodology for collecting data is being developed so that the UV blocking 
performance of a wide range of trees in all locations can be readily assessed. 

Aims: 
This project aims to assess the performance of some common urban trees in reducing 
UV irradiance with a view to formulating tree selection and management strategies 
that will contribute to public health and safety. Treenet is collaborating with 
ARPANSA (Australian Radio Protection and Nuclear Safety Authority), various SA 
Local Government bodies, and a strong core of volunteers to conduct this study on 
behalf of the Cancer Council of SA. 

Introduction 
The UV risk 

• The accepted assumption is that the ultra violet (UV) portion of the sun’s 
electromagnetic spectrum can damage the human body with particular concern 
attached to the formation of skin cancers, many potentially life threatening. 

• The level of risk is associated with the level of exposure. 
• UV levels are measured in Joules /m2 effective UVR.  
• 100 J/m2 equates to 1 Standard Erythemal Dose (SEDs)  
• 2 SEDs  is sufficient to cause sunburn in sensitive individuals. 
• Clear sky days in summer have about 60 to 70 Standard Erythemal Doses 

(SEDs) as daily totals. 
• Southern states get about 8000 SEDs per year while Nth Qld and Darwin get 

16000 and the UK gets 4000. 
• For most of the day there is more UVR effective from the sky than from the 

direct sun.   Only at times close to solar noon (not local noon) is the direct sun 
UVR higher than the diffuse from the sky. 

• During the hour enclosing solar noon there are about 10 to 11 SEDs on a clear 
sky day. This means someone would get 2 SEDs in 12 mins (if there are 10 
per hour) and achieve erythema (defined as the first signs of skin reddening). 

• Any barrier between the open sun and the human body (ie any shade 
mechanism) which partly or wholly reduces the visible impact of the sun (ie 
reduces light) is also considered to reduce the level of UV reaching the human 
body. 
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• Trees are one such sun barrier and people commonly shelter in the shade of 
trees, 1. to avoid the glare of the sun (reduction of the visible part of the 
electromagnetic spectrum) 
2. to lessen the heat of the sun (reduction of the infrared part of the 
electromagnetic spectrum)  

• Previous studies have concentrated on the services trees provide in reducing 
the negative impacts relating to these parts of the electromagnetic spectrum. 
This study may be the first attempt to quantify the relative performance of a 
range of trees on the reduction of the UV portion of the sun’s electromagnetic 
spectrum.   

• The major outcome of the project will be the development of a resource that 
may be cross-referenced with associated information including species 
characteristics, cultural requirements, management strategies, and risk 
assessment. The information derived from the research will be integrated with 
the web-based TREENET system and freely available to the public.  

Development of the Experimental Procedure 
An extensive literature review and several preliminary experiments were conducted in 
the spring of 2004 to establish the best experimental procedure for assessing UV 
irradiance at near ground level beneath the canopy of different tree species. UV 
readings obtained using spot UV intensity measuring equipment (eg the IL1700 
provided initially to the project) were inadequate as only one tree could be assessed at 
a time. There was a requirement to collect data from a number of trees concurrently 
over a specific period covering solar noon. UV sensitive polysulphone badges 
supplied and assessed after exposure by ARPANSA proved to be simple to deploy in 
large numbers, consistent in performance, accurate and easily managed by the 15 or 
so assistants volunteering to the project. In particular they were proven to be the most 
effective measure of cumulative irradiance over an extended period, thus simulating 
the accumulation of SED’s by human targets.  The badges were initially worn by the 
volunteers on hats and clothing, in line with the standard procedures developed at 
ARPANSA, but this was soon abandoned in favour of fixed targets set at standard 
heights and positions under the canopy. The most recently developed technique using 
a matt black board attached to a common orange/red traffic cone (“witch’s hat”) is 
economical, practical, and sufficiently accurate for statistical analysis. Some questions 
were initially raised over tilting from the completely horizontal plane but small 
variations appear to be tolerable. 
Analysis of the initial trial experiment with these standardised targets found a 
statistically significant difference between the UV shading levels of 4 different tree 
species in the Waite Arboretum when horizontal results were plotted on a log scale 
and compared.  By dividing the UV dose accumulated in full sun by that collected 
beneath the canopy a protection factor (PF) for the tree can be estimated. (summarized 
in table 1).  This can be compared with the SPF value allocated to sun screen lotions 
for instance. (it should be noted that sun screen lotions with SPFs in the 30+ range 
barely achieve a rating of 10 in normal applications. Most users apply less than the 
requirement for the designated protection value.)      
It was subsequently determined that 4 horizontal badges placed at the points of the 
compass 1 metre from the trunk provided sufficient data to adequately assess the 
relative UV shading effect of a tree’s canopy at the centre. An experimental design 



 101 

using 4 replicates of 6 species at 12 sites was settled upon. It was expected that 
sufficient data would be collected over 3 to 4 months to statistically validate any 
differences between species. It was considered possible to take the results and 
calculate a central horizontal UV protection factor for each tree species and rank 
them. While providing valuable data about ambient UV levels, doses that could be 
measured by vertical polysulphone badges were not considered necessary for the 
initial assessment of canopy effects and the ranking of tree species.However for the 
sake of collecting some information about the scattered UV irradiance an outward 
facing vertical badge was deployed on each of the northern targets. 

Final Experimental Design 

Requirements: 

• Six common local street tree species were chosen and four individual 
specimens representative of the species were chosen in 2 locations. (eg 2 trees 
per street in 2 different streets.) The species were: Melia azedarach (White 
cedar), Jacaranda mimosifolia (Jacaranda), Brachychiton populneum  
(Kurrajong), Lophostemon confertus  (Brush Box), Celtis australis ( 
Mediterranean nettle-tree) and Koelreuteria paniculate (Golden-rain tree)  

• Individual trees were selected to represent typical mature examples of the 
species in the street environment.  

• A suitable central location for measuring UV irradiance in the open. 

• 100 witch’s hats. 

• 75 horizontal badge holders and 25 horizontal/vertical badge holders. 

• 125 polysulphone badges per month. 

• 15 volunteer assistants 

Procedure: Testing days 
UV measurements under trees (and in the open sun for reference purposes) were 
conducted on one day per month until a total of 4 sets of data were collected. 
Measurements were only taken on days with no cloud cover over the solar disc during 
any part of the measuring period.. The first measurements took place in Jan 2005 and 
repeated on the same trees at monthly intervals until April 2005. As some deciduous 
species commenced leaf drop by early April, and the most critical period of UV 
exposure risk had passed, continuation of measurement activity ceased.  
Each measurement day 2 volunteers were despatched to each group of four trees. The 
target placement for each tree had previously been marked with paint so that the four 
traffic cones could be consistently arranged around each tree one (1) metre from the 
trunk at the four compass points (N, S, E, W,) on each test day. One hour before solar 
noon a polysulphone badge was mounted horizontally to the top of each target. The 
badge was exposed for 2 hours then removed and protected from further UV 
exposure. During the exposure period the badge numbers and their locations were 
recorded. A parallel set of data using badges exposed for one hour while attached to a 
volunteer sitting in the SW sector of one specimen of each species was collected for 
comparison. In addition 4 witches hats were similarly placed in the full sun on each 
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day and badges exposed for 2 hours at the same time as those under the trees. After 
removal the polysulphone badges were sent to ARPANSA in Melbourne for analysis. 
The data collected was statistically analysed and mean PF values for each species 
calculated (results summarized in table 2)  
 

Results  

Table 1 
 
Tree species  UV dose % Ambient   PF value 
    Mean J/m2    Mean    Mean 
    
Open Sun 1437   
    
Quercus canariensis 28.4 2.00% 50 
Algerian Oak    
    
Ulmus procera 48.8 3.40% 29 
English Elm    
    
Corymbia citriodora 473.4 32.90% 3 
Lemon Scented Gum    
    
Lophostemon confertus 104.9 7.30% 14 
Queensland Box    
 

  
Table 2 (Modified). UV Protection Factors of 6 different Tree Species 
 

11 Jan  17 Feb  8 Mar  12 Apr  Average 
White Cedar 9.5 ± 1.1 9.3 ± 1.7 8.3 ± 1.3 4.7 ± 2.0 7.95 
Jacaranda 6.3 ± 0.9 10.4 ± 3.9 8.1 ± 2.5 6.4 ± 2.1 7.80 
Kurrajong 5.3 ± 2.5 5.6 ± 2.5 4.4 ± 1.5 3.3 ± 1.6 4.65 
Brush Box 7.5 ± 1.3 8.2 ± 1.5 6.3 ± 1.1 4.1 ± 1.3 6.52 
Celtis  8.2 ± 4.9 8.9 ± 4.5 6.6 ± 4.7 4.1 ± 2.0 6.95 
Golden Rain 8.1 ± 2.7 7.9 ± 2.6 6.7 ± 2.3 4.8 ± 2.8 6.87 
  
1 Values calculated from the average of the four horizontal measurements taken around each 
of 4 trees. 

(n = 16) 
2 Values calculated from both standard deviations of the ambient and standard deviations of 
the tree measurements. 
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Collecting UV exposure data on fixed and human targets beneath celtis australis 
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Discussion 
1. The results of the Treenet Shading SA study show differences between tree 

species (see Table 2).  These differences are significant statistically. 
2. The results of the Treenet Shading SA study show that street trees provide sun 

protection factors similar to many purpose built structures and standard 
personal protection strategies. 

3. The results of the Treenet Shading SA study have more details and species 
than any other study so far, and also deal with Australian species, which is 
particularly relevant.  

4. An important conclusion drawn in the Treenet Shading SA study is that tree 
architecture (height, width, and shape of canopy) is more significant than 
individual species performance. In park like settings PF values approaching 50 
have been obtained. (table 1) Tree management strategies to maximise UV 
protection are a possibility. 

5. Extending the study to include validation of UVR vs light levels is a 
worthwhile future activity. This would enable a large amount of data to be 
collected simply and economically in all Local Government areas. 

6. In order to draw more accurate conclusions regarding the six species studied it 
is desirable to carry out similar measurements in October, November and 
December 2005. This could be achieved economically since the methodology 
is proven and ARPANSA and TREENET have established a cost effective 
experimental regime. 
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Abstract 
Metropolitan Tree Growers Pty Ltd is a company based in Alphington, Melbourne, 
who supply containerized tree stock to several of Melbourne’s municipality council’s, 
which is planted in the streetscape. John Fitzgibbon, the owner of the business, finds 
it hard to travel around Melbourne and assess all of the new varieties of trees 
Melbourne councils are planting that are originating from his nursery, although he 
would like to know their progress and if they are establishing successfully. 
Treenet, an organisation based at Adelaide University, Waite campus, runs street tree 
trials around Australia assessing tree establishment success and making their results 
available on the internet. Some of Metropolitan Tree Growers stock is listed on a 
number of trials. Their assessment methods however, are not standardized for all the 
different trial sites. 
Mr Fitzgibbon is interested in the formulation of a standard assessment method to 
evaluate some of the new tree varieties he is supplying for street tree use. 

Introduction 
Victorian councils plant many thousands of trees into their streetscapes each year. Included in 
these plantings are new cultivars and selections, sourced both in Australia and overseas, 
which have been chosen for particular characteristics that could enable them to become 
successful street trees. After many years of new cultivar/selection introduction, there is little 
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information available to the organizations in charge of the planting regarding which trees are 
the most successful in their municipalities. This situation is compounded by the fact that no 
standard criteria exists in this part of Australia for assessing new plantings and evaluating 
their health, growth and survival prospects. One organization is attempting to do this in South 
Eastern Australia (Treenet, based in Adelaide), but they fail to employ a standardized method 
for measuring success. 

The aim of my project is to formulate a standard method for assessing street trees, 
which could hopefully, in the future, provide councils with information on street tree 
successes and failures.  

Literature Review – Tree Assessment 
Literature researched for this project has been very useful in helping to formulate a street tree 
assessment technique. Articles from both the horticultural and forestry sectors have been 
evaluated, with many papers complementing each other and ensuring all factors considered 
for a standard method have been covered. 

The most comprehensive information gathered was from Gerhold (1985). In this 
journal article, a model system for comparing street tree cultivars was developed for 
American streetscapes to be used by municipal arborists. The model is based on 
periodic measurements and observations for evaluating tree health and growth. The 
study was conducted after the author found little information on traits that affect tree 
survival and health was available, with arborists relying mainly on personal 
experience in making tree selections rather than published information. As with my 
project, the author states his objective as ‘to provide the street tree industry with 
reliable and meaningful information on cultivar performance at a reasonable cost’. He 
explains that although information is available from plantings at arboreta, all these 
cultivars are growing in similar conditions. Using this data does not take into account 
the ‘real world’ environment to which street trees are exposed to. 
As the article was only a proposed model at the time of writing, no information is 
supplied with regards to how any tree cultivars have faired using the system. But the 
basis for the model is very thorough and explores all practical boundaries relevant for 
such a method. The method is described in 5 sections. 
1) Test plan form – Selecting trees for testing which will fit into the current year’s 

plantings based on possible future applications and where they should be planted. 
2) Cultivars suggested for comparison performance tests – Matching cultivars of the 

same species, or different species of similar appearance into pairs for comparisons 
at each site. 

3) Test design – Includes the specimen numbering system, number of plots, plot type 
(mixed or pure), nursery source, plot location, number of trees in each plot and 
date of planting. 

4) Plot establishment form – A map of the trees in the plot, tree data (height, stem 
diameter), distance of tree from nearest building, planting space provided to tree. 

5) Performance data – These are taken in years 1, 2, 3, 6, 9, 12, & 15 and include 
stem diameter, total height, foliage and branch health ratings (measured as a 
percentage of injured or dead foliage), trunk health rating, causes of injury, 
maintenance rating. 
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A well defined possible method for evaluating street trees, which works in 
conjunction with current planting schedules rather than setting up test streets far 
removed from proposed council planning. 
This method was put into practice 9 years later Gerhold, McElroy & Rhodes (1994) 
with 10 crabapple cultivars evaluated for street trees, and followed up with a second 
report Gerhold (2000) on the same stand of trees. Using the above method, the 
researchers were able to establish which cultivars were more successful than others in 
different areas and were able to recommend cultivars based on their evaluations. They 
were also able to determine differences in size and growth rate when comparing space 
limitations. 
Both positives and negatives were experienced with the method. The foliage ratings 
used in the method pinpointed which cultivars were most affected by pests such as 
beetles and moths in certain areas. But some opinions varied on some of the rating 
scales if different observers were used for the same cultivars. These findings can help 
fine tune future standardized evaluation methods (e.g. observers assigned a cultivar 
each to eliminate conjecture). 
More literature was found on a similar evaluation as above, but this time using Pyrus 
calleryana cultivars as the test subject. Gerhold & McElroy (1994) reported on initial 
3rd year results from an eight cultivar study in ten different locations across 
Pennsylvania, America. Even at this short stage they had singled out one of the 
specimens (‘Whitehouse’) as unsuitable for street tree plantings in this area, as it had 
only increased total height by 2% in 3 years and suffered poor foliage ratings. Other 
cultivar growth was so exceptional that the authors predicted that these trees could 
grow so tall that power line interference could occur in some sites in the near future. 
Kuser, Robinson & Polanin (2001) directed their Pyrus calleryana study on 5 
cultivars planted in car park situations in New Jersey, America, over a 4-year period. 
They gathered considerable information within this period to be able to rank the 
specimens from 1 to 5, (1 being the best-rated cultivar, 5 the poorest). They noted in 
their findings that unlike the previous Pyrus calleryana report, they found the 
‘Whitehouse’ cultivar to be healthy and vigorous on their test site, mentioning the 
closeness of the Atlantic coast as the possible benefit for the specimens positive 
health and vigor. 
Conflicting results in the literature, like the two previous reports, show that certain 
factors (climate in this instance) have an enormous affect on tree evaluation ratings. 
When researchers use the same standardized assessment method, this conflicting 
information can be easily recognized, noted, and passed on to the relevant 
organizations. 
Costello, Scott & Drake (2004) also found climate a defining factor when testing 4 
elm cultivars for Dutch elm disease (DED) resistance in California, America. 
Although this test was carried in a field plot, and not a streetscape like the previous 
literature, the information gathered on growth habit alone by some cultivars was 
enough to recommend certain specimens not be transferred into streets in that area in 
the future. Apart from determining the initial focus of the research (DED resistance), 
evaluators also discovered which cultivars required the least maintenance to become 
an established tree. Street tree maintenance is an expensive part of council budgets 
and the report found the elm cultivar ‘Valley Forge’ had such accelerated growth rates 
that it was impossible to establish a central leader which resulted in poor branch 
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structure. Its structural characteristics were deemed so poor that it was removed from 
the test plot after just 3 years. Research results such as these, although not carried out 
in the streetscape, are just as interesting for the evaluation of specimens grown in 
certain climatic areas. 
Several journal articles focused on the assessment of streets where street trees of 
unknown composition, health, age and population existed. The first from Valentine, 
Westfall & Manion (1978) focused on two areas of New York, America. This article 
was more statistically motivated and could be likened to a tree census as well as a tree 
assessment. Aerial photography was used to establish sample plots, and a 
standardized evaluation method was used, high in detail, consisting of 7 physical 
characteristics, 17 measures of health and 7 factors of physical environment. 
Information gathered like this can be good for establishing health and long term 
replacement plans for mature stands of city trees (particularly large cities like New 
York), but it is not as useful when evaluating recently planted trees. The same 
scenario was documented in Cumming et al (2001) in the state of Maryland, America, 
except that the standard evaluation method used was developed by The National 
Forest Health Monitoring Program in 1990. This method was not described in its 
entirety, and only data was provided on crown density readings obtained by 
researchers. One useful point mentioned in the article was the use of a Global 
Positioning System (GPS) by the researchers to record exact tree positioning. 
Equipment like this can be extremely useful for both evaluator and client organization 
in pinpointing particular tree taxon locations for tree data bases, and subsequent 
updated evaluations. 

Literature analysis – Significant Associated Factors of Tree Assessment  
The most decisive factor for tree establishment is irrigation. This was strongly expressed in 
several literature texts researched. Although the above mentioned assessment research did not 
include irrigation information during their assessments, I believe that water is a critical factor 
to include. For example, a certain variety of tree is being assessed in streets that are located 
within 2 different municipal boundaries, with one Council having a more frequent irrigation 
regime than the other (especially in the first 12 months). Tree health for the frequently 
irrigated test lot will most probably be better than the lesser irrigated in this case. This 
information should be investigated to produce a more realistic evaluation.  

The harsh environment conditions which a street tree faces (especially those in 
pavements) was highlighted by Kjeldren & Clark (1989) who tested the evaporation 
of water from park and pavement planted trees in Seattle, America. They found 
evaporation of water from the pavement trees was 50% greater than those at the park, 
highlighting the greater risk of water stress for these trees. 
Research by Gilman, Black & Dehgan (1998) investigated irrigation volume and 
frequency during a trees establishment period. They found that frequency was the 
more important factor for quicker tree establishment, not volume of water provided. 
Their research showed that the tested species of tree (Qurcus virginiana) required 
only 1.2 L of water / cm stem diameter to promote good growth after planting, 
anymore than this was considered excessive. The only trees to die during the research 
were those from the infrequently irrigated test lot (10% of the stand perished) after 
only 7 weeks, with the remaining tree from this section suffering some shoot and leaf 
damage. 
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Irrigation frequency was also a telling factor in research on Acer rubrum 
establishment Gilman et al (2003). Container type was also focused on, but was found 
to be an insignificant factor after the 5-year interval of the trial. All container types 
produced trees with equal quality root systems pertaining to root number and 
distribution in the soil. But trees frequently irrigated in the first 24 weeks after 
planting had twice the root weight than those of infrequent irrigated, and had greater 
root distribution in the top 30cm of soil. Radial distribution of roots was also more 
uniform when tested in 45-degree sections around each tree. Larger trunks were also 
measured for this group (175cm2 in area compared to 137cm2), a difference of 35%. 
The author suggests the difference in trunk area was due to infrequently irrigated 
roots growing deeper into the soil profile to access sufficient moisture. 
Although both the previous irrigation tests were carried out in a field plot and not a 
street situation specifically, there is a presumption that similar results would have 
resulted.  
Footpath trees were specifically targeted by Foster & Blaine (1978) in the American 
city of Boston regarding survival rates and the changing infrastructure. This research 
studied both young trees (<10 years old) and older established trees (from a stand 
planted in 1910). The established trees had only 83 remaining from an initial number 
of 350. It was noted by a landscape architect in 1937 that the whole stand was 
“thriving’. Changing conditions such as the introduction of motor cars, and 
impervious concrete footpaths replacing bricks and sand, were accredited to the large 
mortality rate. When the city replanted 3 streets in the early 1970’s, only an average 
of 70% survived the first 3 years, with many in poor condition. Car damage (35%), 
vandalism (18%) and stake damage (65%) were the main problems sighted. However, 
the article does say the streets are narrow and steep, with trees out the front of stores 
with the worst car damage. There is no picture given of how the trees had been staked. 
As this article is 26 years old, the staking method may have been inappropriate 
compared to the systems used currently. One point they do make which has greater 
merit is the belief that the city engineer is the worst offender for tree mortality. This 
includes actual construction damage and altered, unsuitable growing conditions 
remaining after construction. 

Literature Review Conclusion 
After reviewing the literature, I have established that there is existing useful 
information available to assist with formulating a street tree assessment technique for 
use on Treenet. Although much of the research is based on northern hemisphere 
studies, I believe street tree conditions would be similar in both hemispheres. 
Although extreme cold is encountered in many parts of their area, the trees planted are 
selected for such conditions, as are trees in Australia selected for our conditions. So 
climate conditions between where the research was carried out and where it will be 
used should not be a telling factor. 
Standardized evaluation methods have proved to be very useful in assessing, which 
trees grow best where, and under what conditions they are most successful. Henry 
Gerhold seems to be the leader in the evaluation field, yet his model leaves out the 
important factor of irrigation frequency, which proved to be an important factor in 
associated research. Combining several of the methods obtained could result in a 
system that is more accurate at evaluating street trees than is shown in the literature. 
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Methods and Materials 
Environment is the complex combination of soil, climate, and tree arrangement 
(Kozlowski 1962). This statement by Kozlowski points to the many environmental 
characteristics important for successful tree growth. In a streetscape situation, a 
number of environmental qualities are non-adequate for optimal tree growth, and trees 
planted into these situations must be selected to suit these special conditions. Such 
conditions encountered by street trees include soil compaction, restricted growing 
space (both above and below the ground), both excessive and reduced sunlight, and 
lack of maintenance.  
Information is readily available regarding the important factors to be considered for 
successful tree establishment. Texts compiled by Handreck & Black covering soil 
characteristics, and arboricultural issues sighted by Harris, Kozlowski, and Gilman in 
their books, cover all aspects of tree assessment and their establishment guidelines. 
When pooled together, this information can provide a detailed analysis of the best 
methods to achieve successful tree growth in the landscape. 

pH Range 

Soil 
The soil pH level is a very important factor for plant growth, and can greatly influence 
the following four categories… 

• Availability of nutrients to plants. 
• Amount of nutrients held in the soils. 
• Toxicities. 
• Micro-organisms. 

Different tree species have different optimum pH ranges eg. Trees that have evolved 
on very acid soils can grow well in soils with low pH, while those that grow well on 
highly calcareous soils (pH over 8) may be harmed at pH6 (Handreck & Black 1994). 

Nutrients 
Handreck & Black (1994) further state that the availability to plants of nutrient 
elements varies with pH. 

• Most nutrients are reasonably available in the range of 6-7.5. 
• Plants vary greatly in their abilities to extract nutrients from soils. Some are 

poisoned by high levels of soluble manganese in acidic soils; others cannot 
gain enough iron from alkaline soils. 

• The effect of pH on nutrient availability is particularly important when the 
supply of nutrients is poor. 

• In low pH soils, manganese and aluminium can destroy root and leaf cells. 
Aluminium toxicity can also prevent trees from gaining sufficient 
phosphorous amounts from the soil. 

Micro-organisms 
Micro-organisms have preferential pH ranges which they survive and grow best in. 

• Rhizobium bacteria : >5 
• Mycorrhizae : 4-6 
• Organic decomposers : 5-9 
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• Bacteria for NH4+ to NH3- : >6 
(Handreck & Black 1994) 

Competition 

Trees 
Crowns of slower growing trees located near faster growing trees can become shaded 
if too closely planted. The competitive capacity of shaded branches for water and 
even perhaps nitrogen is reduced. Any resulting inhibition of photosynthesis of the 
suppressed tree reduces their supply of carbohydrates and possibly growth hormones 
leading to a reduction in cambial and root tissue growth. The inhibition of root growth 
decreases absorption of water and minerals, which further reduces growth (Kozlowski 
et al 1991). 

Turf 
Grass competes with trees for both water and minerals. It can out-compete tree roots 
by 30% for available soil moisture. Field tests have shown a decrease in leaf nitrogen 
concentration when trees are grown amongst grass swards. A potassium increase can 
be seen in the same leaves as a result of reduced growth, causing a concentration 
increase. 
Eg. A 24 year fertilizer application increased a tree’s nitrogen content by 0.15%, but a 
grass sward reduced it by 0.45% in a 2 year period.   (Kozlowski et al 1991) 

Restriction 

Canopy space 
My reference states that trees require above-ground space to spread so that their 
canopies can develop natural form. Sufficient above-ground space is essential for 
maximum light capturing capacity of the canopy to maintain plant vitality. Typical 
canopy trees may be as broad as they are tall. So a canopy tree of approximately 5 
metres in height would require an above-ground space of 5 metres in width 
dimensions to achieve its full canopy potential (along with adequate sunlight). 

Soil volume 
Tree root distribution is generally shallow, and horizontal in orientation, with 95% of 
the root mass contained in the top 600mm of soil. Horizontal spread can cover an area 
up to 3 times the tree canopy width. The large percentage of root mass is found at this 
depth as it is in this section of the soil profile that contains the two essential resources 
for tree viability – water and nutrients. As a general estimate, it is recommended that 
2m3 of soil be available for each m2 of crown projection (Sorrell 2002). 
Using this recommendation by Sorrell (2002), a tree with a crown spread of 
approximately 5 metres would require a soil volume of around 40m3. To achieve this 
volume using only the top 600mm of soil, an approximate area of 66m2 would be 
needed. 

Critical root zone 
The two main functions of woody roots are tree anchorage and stability, and the 
transport of water and nutrients which have been absorbed by the non-woody roots. 
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The area that woody roots occupy in the soil is referred to as the ‘critical root zone’. 
The radius of the critical root zone is directly proportional to a trees stem diameter eg. 
Stem diameter of 16cm = critical root zone radius of 1.5m. Taking this figure into 
account, no development or activity that could damage tree roots should take place 
within 1.5m of a tree of this size.      (Sorrell 2002)  

Soil characteristics 

Compaction 
Urban soils can impose serious constraints on tree establishment and growth, due to 
their impact on root growth and function. Urban soils are those that have been 
disturbed and changed by the process involved in the development of the urban 
infrastructure (Smith et al 2001). 
Compaction occurs in urban soils when crumbs and particles are pressed together so 
that the spaces between them are reduced in size. Such occurrences can reduce water 
infiltration rates, which results in increased surface runoff and reduced water in the 
soil for trees. A reduction of pore space also decreases water and air availability to 
tree roots. Water is held more tightly in small pores, so tree roots must use extra force 
to replenish their needs. After soil drainage has occurred, the reduced size of the pores 
means more water is held, resulting in less available air (Handreck & Black 1994). 

Soil strength 
Roots find it harder to push their way through the soil and use more energy than usual 
to establish themselves when growing in compacted soil. The more energy used to 
establish roots, the less energy that can be used to produce foliage, potentially 
inducing stunted growth patterns. Young roots are especially affected by high soil 
strength with limited large pore space reducing the extensiveness of the root network. 
With less soil being able to be explored, the root system becomes small and shallow 
in structure, also retarding the trees ability to take up sufficient water and nutrients 
(Handreck & Black 1994). 

Waterlogging 
Waterlogging occurs due to soil profile characteristics leading to alterations in 
infiltration patterns, and poor surface and sub-surface drainage (Smith et al 2001). 
When a large percentage of soil pores are filled with water, oxygen movement to 
roots is very slow, which can often lead to root desiccation. Lack of oxygen in 
waterlogged soils can also retard tree growth in other ways. 

• Organic toxins such as methane and ethylene retarding root growth. 
• Hydrogen sulphide (rotten egg gas) killing root tips. 
• Toxic levels of soluble iron and manganese. 
• Losses of nitrogen, as nitrates convert too quickly to nitrogen oxides and gas 

which trees cannot use. 
• Beneficial micro-organisms being unable to withstand the anaerobic 

conditions. 
• Increased pathogen attack due to tree stress. 

(Handreck & Black 2004) 
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Aspect 

Light 
Gilman (1997) states that most large trees grow best in full sun; this can be calculated 
by a minimum of 6 hours of direct sunlight. Trees suited to partial sun situations can 
grow happily with 3 hours of direct sun, and those categorised as ‘shade loving’ can 
survive on less than 3 hours, or a full day of filtered sunlight.  
Some urban trees are required to survive close to buildings, and are exposed to 
conditions of reflected light from light coloured walls and large glass panels. 
Although these trees may receive reduced full sun due to the shadows cast by 
infrastructure, when they are exposed, the heat load is intensified for the sunny part of 
the day. Such trees require a substantial provision of soil for water absorption due to 
this light intensity, or they can suffer from leaf wilt and marginal leaf scorch (Gilman 
1997). 

Wind 
Water loss from trees is increased by the presence of strong wind patterns. Increased 
wind exposure can also compound existing site problems such as soil compaction and 
root restriction, where root systems are confined and unable to explore for better 
water uptake (Eg. Trees planted in concrete cut-outs surrounded by buildings). Such 
situations result in the root zone drying very quickly through increased transpiration 
increases brought on by excessive wind exposure. In these circumstances, tree species 
selection for drought tolerance is terribly important (Gilman 1997). 

Coastal site 
Airborne salt can affect trees by causing twig and foliage damage. Root damage can 
also occur as salt leaches into the ground after being deposited on the surface. Any 
tree planted within 200 metres of a coastal shoreline should have some tolerance of 
airborne salt spray. Any salt sensitive trees planted too close to the coast will suffer 
foliage burns. Overall tree health and vigour can be affected by this outcome (Gilman 
1997).  

Stock quality 

Root systems 
A well developed, healthy root system is essential for tree stock that is to be planted 
into the urban landscape, as they will live for many years and greatly increase in size. 
Main roots should be free of kinks, and not circling or ‘girdling’ the pot or bag which 
they have been transplanted from. When removed from the pot or bag, there should be 
sufficient fibrous root mass to hold the root ball together and retain its integral shape 
(Harris 1992). 
Root systems on container grown stock can be improved using several different root 
pruning methods. The first is with a product called Rocketpot ®, where tiny holes in 
the perimeter of the container air-prune root tips when they reach the pot’s horizontal 
surface, reducing girdling and increasing fibrous root mass. The second production 
method is Spinout ®, which is a cupric hydroxide solution painted onto the interior of 
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solid pots to achieve the same results as the first method except using chemical root 
pruning methods (Gilman et al 2003).  

Stem caliper 
When a tree grows in its natural environment (with no staking or pruning) it is 
capable of supporting itself when exposed to high wind loads. From seedling size, 
most trees grow with a certain height-to-caliper ratio, with sufficient stem taper and 
crown form that distributes any wind load along the stem. When a tree is grown 
commercially, these characteristics must be maintained (Harris 1992). 
Height-to-caliper ratios must be adhered to, to reduce the instances of tall stock with 
spindly stems, which are unable to stand upright in full leaf under their canopy 
weight. Practices such as hard staking of stems and early removal of lower lateral 
branching can also reduce sufficient stem taper qualities. Tree stock produced using 
such methods will bend along one section of the stem in windy circumstances, often 
so much that the canopy touches the ground. If the stem taper is extremely low, the 
tree will not recover from such positions and remain bent to the ground (Harris 1992). 

Crown form 
Uniform branching on a young tree will help distribute wind stress when it is planted 
in the landscape. The best situation for the tree is to centre the wind loads about 2/3 of 
the total tree height. Therefore, 50% or more of the tree’s foliage should be contained 
on the lower 2/3 of the stem (Harris 1992). 

Root-shoot ratio 
Trees grown in bags or containers must have a root system large enough to absorb 
sufficient water supplies for the canopy, especially once planted in the landscape. 
Under normal conditions, a root mass that is 1/5 of the canopy weight is usually 
sufficient. Large tree stock planted with undersized root systems can quickly suffer 
from water deficiency if the small root system cannot supply the large transpiring 
surface area of the canopy in summer sun condition. (Harris 1992) 

Planting technique 
The hole in which the tree stock is to be planted must be no deeper than the root ball 
itself. If the root ball is too deep, then the roots may not receive sufficient moisture. 
Try and keep the top of the root ball free from backfill soil. The different texture 
between the soil and the container media is so different, water may not percolate from 
the finer textured soil (where water is tightly bound) into the coarse, easily drained 
root ball media. The base of the planting hole should be solid, and free from any 
disturbed or loosened soil. If not, after several irrigations and normal rainfall, the root 
ball may settle and sink deeper into the hole (Gilman 1997). A root ball that is sunken 
will tend to collect water that surrounds the base of the stem, often resulting in crown 
rot (Harris 1992). 
Mulch placed over and around the planting hole will help in reducing moisture loss 
(through evaporation), moderating surface soil temperatures, and reducing soil 
cracking and settling. Creating a berm, or ridge, around the root ball perimeter will 
ensure irrigation water targets the root ball itself (where all of the tree’s roots are at 
planting). Irrigation water applied outside the root ball will not assist in establishment 
as no roots are present there (Harris 1992). 
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Landscape Maintenance 

Irrigation 
Gilman (1998) established that frequently irrigated trees establish more quickly than 
those receiving infrequent irrigation. He also concluded that a larger volume of water 
application did not compensate for irrigation infrequency. The more frequent the 
irrigation, the better the chance of tree survival and quicker establishment (Gilman 
calculated that 1.2L / cm stem calliper was a sufficient volume application.  
Another study compiled by Gilman (2003) found the first 24 weeks after planting 
were the most crucial for healthy establishment of landscape trees. 

Mulching 
In a text by Harris (1992), the many benefits of mulching newly planted trees are 
listed as follows. 

• Soil moisture conservation through reduced evaporation. 
• Control of weeds (which can use large quantities of water. 
• Holding water where it falls for increased soaking ability. 
• Reducing soil erosion. 
• Increased nutrient availability. 
• Improved soil aeration. 

Staking 
Advanced trees in the streetscape require some degree of staking to provide initial 
support until the new roots of the tree can spread into the surrounding soil. Such 
support is also helpful due to the instances of constant public contact that the tree is 
likely to encounter, particularly lawn mowers and attempted vandalism (Hitchmough 
1994). 
If the trees are to be staked, it should be done in a manner that the basal taper of the 
stem is not compromised. The best method is to supply two support stakes with one 
flexible tie near the top of each one. This will keep the tree upright, provide 
flexibility, and minimize stem injury. Trees should be staked at no higher than 1/3 of 
their total height, to minimise wind stress to the top of the canopy (Harris 1992). 

Results 
This project was never intended to be a quantitative analysis of large stands of street 
tree specimens, but rather the development of a standardized evaluation method to be 
tested on three different street tree species. The three species that John Fitzgibbon was 
interested in applying it to are listed below. 

• Angophora costata (provenance Bullio State Forest, N.S.W). 
• Ulmus parvifolia ‘Murray’s Form’. 
• Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf . 

After viewing the literature available on street tree assessment, I formulated a set of 
guidelines that would be used on random specimens already established in the 
streetscape. 
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Revised Criteria for Street Tree Assessment 

• Tree stock source (and type of production method used). 
• Tree data (height, stem diameter, canopy structure). 
• Soil type. 
• Competition. 
• Growing space provided. 
• Irrigation provided. 
• Post planting maintenance (mulching, formative pruning, correct stake 

positioning). 
• Comparison with a specimen (of similar age) growing in more ideal 

conditions. 
Maintenance specifications for trees located within the Boroondara municipality were 
supplied by Stuart Campbell (2004, pers.comm., 15 September). 
Maintenance specifications for trees located within the Whitehorse municipality were 
supplied by Andrew Wright (2004, pers.comm., 17 September). 
Maintenance specifications for trees located within the Darebin municipality were 
supplied by Andrew Hepburn (2004, pers.comm., 28 October). Although no specific 
irrigation scheduling was carried out by the municipality when the trees in this report 
were planted, a detailed regime has been adopted by the Council in the past 6 months 
for future street tree planting. 
Stem diameter readings were taken at 2 different heights. The 30cm height reference 
is used by the nursery industry for stem calliper measurements (Fitzgibbon, J. 2004. 
pers.comm 10 August). The 1.3m height reference is used by arborists when 
determining DBH (Diameter at Breast Height) for mature tree specimens (Harris 
1992). 
Soil textures were determined using the Bolus Ribbon Method (Handreck & Black 
1994). 
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Angophora costata 
 

Location – Whitehorse Rd, Nunawading, Victoria. 
Age – 4 Years old. 

Original stock – 40L SpinOut treated black squat pot. 

   
 

Eastern view of tree.       Picture displaying limited soil volume. 
 
 

Stem diameter (30cm) 127mm 
                          (1.3m) 107mm 

Height Approx 6m 
Distance to curb (Sth) 0.93m 
                             (Nth) 1.27m 

Soil type Clay Loam 
 

Competition – Similar size trees 10m away on both sides, light patches of turf. 

Maintenance regime   
• Mulched when first planted 
• Irrigated to field capacity on a 2 year cycle (temperature dependant on 1, 2 or 

3 applications per week). 
• Annual inspection and formative pruning 

Observations – Soil aspect drops approx 200mm to the north curb. 
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Angophora costata 
 

Location – Foley Park, Kew, Victoria. 
Age – 2 Years old. 

Original stock – 40L SpinOut treated black squat pot. 
 

   
 

Eastern view of tree.          Picture displaying lush surrounds & mulch. 
 

Stem diameter (30cm) 63mm 
                          (1.3m) 55mm 

Height Approx 4m 
Soil type Sandy Clay Loam 

  
Competition – 2 mature trees approx 7m away to the south & east 

Maintenance regime 
• Mulched (100mm depth), which also provides a watering well volume of 10L. 
• 2 year irrigation cycle delivering a minimum of 40L per visit, 3 times a 

fortnight, between October & April (35 scheduled waterings). 
• Trees re-mulched in the second establishment year. 
• Irrigation can continue into a 3rd year if drought conditions are impeding 

growth. 

Observations  
• Well mulched. 
• Surrounded by lush grass, still staked, but established. 
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Ulmus parvifolia ‘Murray’s Form’ 
 

Location – Newbigin St, Burwood, Victoria. 
Age – 6 Years old. 

Original stock – 40L SpinOut treated black squat pot. 

   
 

Eastern view of tree.                    Picture displaying lush grass & curb distance. 
 

Stem diameter (30cm) 100mm 
                          (1.3m) 92mm 

Height Approx 4m 
Distance to curb (Sth) 1.15m 
                             (Nth) 1m 

Soil type Light Clay 
 
Competition – 1 tree 15m to the west. 

Maintenance regime   
• Mulched when first planted 
• Irrigated to field capacity on a 2 year cycle (temperature dependant on 1, 2 or 

3 applications per week). 
• Annual inspection and formative pruning 

Observations  
• Nature strip is lush lawn. 
• Soil aspect drops approx 100mm to the south curb. 
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Ulmus parvifolia ‘Murray’s Form’ 

 
Location – Murray Rd Reserve, Hawthorn, Victoria. 

Age – 3 Years old. 
Original stock – 40L SpinOut treated black squat pot. 

   
 

Northern view – Note: no central leader Close up view shows lush swards of 
grass.causing strong lateral branch 
dominance. 

 
Stem diameter (30cm) 97mm 
                          (1.3m) 82mm 

Height Approx 3m 
              Distance to curb (East) 6m 

Soil type Light Clay 
 
Competition – Mature park trees approx 10-12m away in all directions. 

Maintenance regime 
• Mulched (100mm depth), which also provides a watering well volume of 10L. 
• 2 year irrigation cycle delivering a minimum of 40L per visit, 3 times a 

fortnight, between October & April (35 scheduled waterings). 
• Trees re-mulched in the second establishment year. 
• Irrigation can continue into a 3rd year if drought conditions are impeding 

growth. 
Observations – Surrounded by lush turf. 
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Ulmus parvifolia ‘Murray’s Form’ 
 

Location – Ilma Gve, Northcote. 
Age – 4 Years old. 

Original stock – 40L SpinOut treated black squat pot. 

   
 

Southern view of tree showing street slope.    Close view emphasizes bitumen cut-out. 
 

Stem diameter (30cm) 37mm 
                          (1.3m) 16mm 

Height Approx 2.5m 
Distance to curb Tree is in a 1.2m x 1.2m bitumen cut-out 

Soil type Granitic Sand 
  
Competition – none 
 

Observations  
• Tree has established itself (no ground movement if stem pushed). 
• Street slopes steeply to the east (tree is at top of street). 

Maintenance regime 
• Staked and mulched at planting. 
• No specific watering schedule. 
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Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf 
 

Location – Separation St, Alphington. 
Age – 4 Years old. 

Original stock – 40L SpinOut treated black squat pot. 

   

 
Southern view of tree with 2 storey house         Close view shows the nature strip well  
to the north.          below the pavement surface. 
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Stem diameter (30cm) 77mm 
                          (1.3m) 62mm 

Height Approx 4m 
Distance to curb (Sth) 1m 
                             (Nth) 0.85m 

Soil type Light Clay 
 
Competition – Similar size tree across the road and 15m to the west. 
Observations – Two storey house 5m from canopy to the north alongside three 5m 
high trees. 

Maintenance regime  
• Staked and mulched at planting. 
• No specific watering schedule. 
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Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf 
 

Location – Warwick Ave Reserve, Surrey Hills, Victoria. 
Age – 4 Years old. 

Original stock – 40L SpinOut treated black squat pot. 

  

 
                Eastern view of tree.                    The view from the south facing up the hill. 
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Stem diameter (30cm) 81mm 
                          (1.3m) 74mm 

Height Approx 4.5m 
Distance to curb (Sth) 3.6m 
                           (East) 3.4m 

Soil type Loamy Sand 

Competition – 4m Acacia sp. 5m away to the north. 

Maintenance regime 
• Mulched (100mm depth), which also provides a watering well volume of 10L. 
• 2 year irrigation cycle delivering a minimum of 40L per visit, 3 times a 

fortnight, between October & April (35 scheduled waterings). 
• Trees re-mulched in the second establishment year. 
• Irrigation can continue into a 3rd year if drought conditions are impeding 

growth. 

Observations  
• Road looks newly constructed, so soil sample may not be a true indication of 

type. 
• Reserve slopes down to the south (tree is at bottom of reserve). 

Discussion of Results 

Angophora costata (4 yrs old, Whitehorse Rd) 
This randomly selected specimen, considering its location and site conditions, seemed 
to be quite healthy and vigorous in its growth. The limited growing space allotted to 
this tree (approx 1m distance either side of the stem to the curb), at this stage, has 
little bearing on the establishment of the tree. Other factors apparent that could 
possibly affect other tree species in this situation also seem to have limited impact. 
Conditions such as high aerial pollution due to the proximity of a 6 lane arterial road, 
excessive water run-off (due to both fall in soil aspect and hard, bare soil surface), and 
widespread compaction of surrounding soil (3 road lanes directly to the north, 2 lanes 
to the south), could  hamper the establishment of other tree species at this site. 
Competition from other trees (which are 10m away) is of no consequence, although in 
latter years, these trees could compete for certain resources, given their size at 
maturity. 
The 2 year maintenance regime that this tree received could also have contributed to 
its success, along with the clay loam soil it is planted within. Clay loam is seen as 
some as the ideal medium to grow plants in (Handreck & Black 1994). Tree canopy 
form is sound, with no signs of stem bifurcations and a strong central leader present. 

Angophora costata (2 yrs old, Foley Park) 
This specimen was one of many Angophora sp. located in this park, all of which 
looked healthy and of similar size to each other. There is ample growing space 
provided for the tree, although some competition would be encountered from the 2 
mature tree specimens approx 7m away. Competition could also come from the thick 
swards of grass and broad leaf weeds surrounding the tree, although directly above the 
original root ball is a thick supply of composted bark mulch. 
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The presence of lush grass surroundings indicates sufficient water reserves in this 
position and maintenance irrigation for this tree is constant and in high volumes. The 
soil texture in this park is of a sandy clay loam type, indicating both water holding 
capacity and good drainage. The tree form exhibits a strong central leader and no 
signs of poor branch structure. 

Angophora costata - Comparison of 2 specimens 
With its superior growing conditions, especially the greater below ground space 
provided, I expected the Foley Park specimen to be growing at a far greater rate than 
the Whitehorse Rd tree. But taking the stem diameter readings into account, the two 
trees seem to be growing at the same rate. This is only an assumption based on the 
fact that the stem diameters of the 4 year old (Whitehorse Rd) tree of 127mm (30cm 
from ground) and 107mm (1.3m) are approximately twice that of the 2 year old 
(Foley Park) tree findings of 63mm (30cm) and 55mm(1.3m). 
Considering the seemingly harsh site the Whitehorse Rd specimen has had to establish 
in, it appears to be growing at a rate that a park specimen in better growing conditions 
would achieve. If this growing rate continues to mirror that of the park specimen, this 
taxa  could be considered an ideal species for harsh, roadsides in other areas (with 
similar soil textures and maintenance regimes). Recommendations for sites with 
greater soil diversity and lower maintenance (as these trees appear to have frequent 
maintenance in their first 2 years in the landscape) needs researching. 

Ulmus parvifolia ‘Murray’s Form’ (6 yrs old, Newbigin St) 
The street on which this tree was located contained many of the same species, all 
similar in appearance and health. As for most street trees, the growing space was quite 
restrictive, and had a lush cover of nature strip grass. Water run-off could be a 
problem for this site, as the soil profile falls quite sharply towards the curb (approx 
100mm in 1.15m).Any water penetrating the soil surface would percolate slowly 
through it due to the high clay content (40-50%) of the light clay texture (Handreck & 
Black 1994). Although the tree looked healthy, I was expecting a larger specimen 
than the one I encountered, knowing that it was 6 years old. No other trees were in the 
vicinity to cause any competition, and the maintenance provided to the tree post-
planting was frequent and lasted two years.  
Tree form was average, with a definite lack of a central leading stem in the crown. 
This form could have arisen due to lack of formative pruning in the earlier stages of 
growth (Harris 1992).  

Ulmus parvifolia ‘Murray’s Form’ (4 yrs old, Ilma Gve) 
This tree specimen, although seemingly established by the lack of ground movement 
when the stem is rocked back and forth (Burnley test method), looks to be an 
inappropriate choice for this planting site. A severe lack of below ground space, 
presence of granitic sand in the planting hole, and steep angle of the site surface (for 
increased water run-off), have combined together to keep this tree in a state of stasis. 
No visible signs of stem calliper or canopy growth are present, with the stem diameter 
reading of 37mm (30cm) probably similar to that which it left the nursery 4 years 
prior.  
There is no competition from any other trees, as most of them are in the same state as 
the targeted specimen.  
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Ulmus parvifolia ‘Murray’s Form’ (3 yrs old, Morang Rd Res) 
This park was heavily populated by mature tree specimens, many of which were 
located around the Ulmus sp. used for this report. This scenario created fairly shady 
surrounds and competition for the tree, limiting full sun availability in the afternoon. 
Dense, lush grass also habituated the site.  Below ground space was ample, as the 
other trees were approx 10-12m away, and the nearest road was 6m away across open 
space.  
Canopy form was again average, with 3 or 4 lateral branches dominating the 
branching structure. As the tree looked very vigorous in its growth, I have no doubt 
that formative pruning could have greatly increased the potential height by reducing 
the lateral dominance. 

Ulmus parvifolia ‘Murray’s Form’ – Comparison of 2 specimens 

Newbigin St & Morang Rd Res specimens 
Although only half the age of the Newbigin St tree, the Morang Rd Res tree has 
achieved  similar stem diameter and height  readings from a site that is lacking full 
afternoon sun. This would suggest that it is growing at twice the rate of the Newbigin 
St specimen, possibly concluding that limited below ground growing space 
substantially reduces the establishment time for this species (in light clay soils). 
This is not to suggest that this species is a poor street tree species, but that it will 
probably take longer to attain a substantial presence (in a limited space situation) than 
say the Angophora sp. that was first discussed in this report. 

Ilma Gve & Morang Rd Res specimens 
This comparison greatly emphasises the reduced growth rate of the Ilma Gve 
specimen. The tree in the Morang Rd Res, growing in fairly ideal conditions (except 
for reduced sunlight due to light competition), has reached a stem diameter of almost 
triple that of the Ilma Gve tree, even though it was planted one year after. This 
information further displays the difference in successful establishment for this species 
where growing space is reduced below the ground, and the absence of a specified 
watering program. 
The fact that granitic sand was used in the planter hole in Ilma Gve could also be a 
detrimental factor, but this would have to be investigated with other Ulmus sp. that 
maybe have more below ground space to establish for a better comparison. 

Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf (4 yrs old, Separation St) 
This randomly selected specimen of a large stand of the same species, looked to be in 
a very healthy condition, and not affected by the limited growing space it had been 
allotted. When visited, it was in full flower, and was exhibiting plenty of young 
growth in the canopy, of which is sound in form. Competition for this tree came in the 
shape of a double storey house 5m from the canopy on the northern side, along with 
several tall trees adjacent to the end of the house. This structure seemed to reduce a 
substantial amount of afternoon sun available to the tree, as it is nearly twice as high 
as the tree’s canopy. 
Water catchment for the tree would probably be boosted by the fact that the soil 
surface is approx 60mm lower than the pavement surface, ensuring heavy rainfall 
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would cause a substantial run-off onto the soil, where it could collect and slowly filter 
in the soil sub-surface. The light clay texture of the soil would ensure good water 
retention also. 

Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf (4 yrs old, Warwick Ave 
Res) 
Another healthy looking specimen with good structural form, it was situated in a 
small roadside reserve on a fairly steep incline (the tree was situated in the middle of 
the incline). The road adjacent to the reserve looks newly built and maybe only a 
couple of years old.  
The soil sample taken from beneath the tree was determined as a loamy sand, but I 
don’t think this is a true indication of the type the tree is growing in. When the road 
was constructed I suspect that a thin layer of top soil was added to the verges for 
cosmetic reasons, and that a more clay type soil lies beneath.  
The tree has competition in the form of an Acacia sp. up the slope approx 5m away, 
but viewing the site in the middle afternoon, I did not see any problems with shading 
or the like. 
 

Eucalyptus leucoxylon ssp.megalocarpa Eukie Dwarf – Comparison of 2 
specimens 
These two specimens, at the same age of 4 years, have virtually the same stem 
diameter readings (77mm – Separation St, 81mm – Warwick Ave Res) and are only 
different in height by approx 0.5m. The height difference could be a result of less 
afternoon sun available to the Separation St specimen, due to the proximity of the 2 
storey house. Even with more below ground space available to the Warwick Ave Res 
tree, the more restricted Separation St tree appears to be establishing at the same rate. 
Water infiltration could be less at the Warwick Ave site due to the steep incline of the 
reserve, and the fact that the tree is situated half way down where run-off would be 
greatest. 

Conclusions 
Although only a limited number of tree specimens were targeted in this small 
assessment trial, I believe the results obtained were significant to lend this method of 
evaluation for consideration on a larger scale. The time constraints encountered for 
this project restricted my ability to target a broader geographical area than the one 
reported on. Longer operation times could see a number of specimens from many 
different sites evaluated, making it easier for one to compare specimens of all the 
same age (as some of my specimens were of different age, resulting in a few 
assumptions). 
My theory of including maintenance regimes as part of the assessment was aimed at 
highlighting the lack of irrigation frequency for one target specimen, as a possible 
factor for its poor establishment. The maintenance regime of both Boroondara and 
Whitehorse Council’s appears very thorough, so an irrigation comparison between 
two trees under their care might not be appropriate. But Darebin Council’s lack of a 
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specified irrigation program in past years, clearly inferior to the watering schedules of 
the other two municipalities, might have been a telling factor. 
The most poorly established tree was by far the Ulmus parvifolia ‘Murray’s Form’ 
located in Ilma Grove, in the Darebin locality. Research showed that it may have 
received an inadequate irrigation supply post-planting, and this information could be 
added to the knowledge that a 1.2m X 1.2m sized, granitic sand filled planting hole, 
might be inappropriate conditions for this species. If a similar specimen was found, in 
the same planting conditions, but well looked after in the irrigation department, then 
this telling factor could easily be highlighted. 
 
I believe recipients of Treenet’s information would benefit from a well defined street 
tree evaluation criteria. There is sufficient literature available to correctly formulate a 
standard method, and trees evaluated should include specimens situated on different 
sites and under different maintenance regimes. Purchasing quality stock, post-planting 
irrigation, and structural formative pruning can determine the success rating of a street 
tree, not purely a species selection to suit site conditions alone. 
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EFFECTING POLITICAL CHANGE IN URBAN 
FORESTRY 

 
Ian McKenzie – Chair NSW (LGA) Urban Forest Working Group 

 
The key word in this topic is ‘change’.   
 “Never doubt that a small group of thoughtful, committed citizens can change the 
world.  Indeed, it's the only thing that ever has.”  Margaret Mead 
WHY? 
WHAT? 
WHO? 
HOW? 

WHY DO WE WANT CHANGE?  WHAT IS IT WE WANT TO CHANGE?   
Well - attend TREENET or any other tree conference and you’ll soon hear what it is 
people think should change.  I’m confident that everyone at TREENET would like to 
see something changed. 
In the latest edition of The Australian Arbor Age Peter Thyeri summarises very 
succinctly the myriad of problems that inhibit achieving ‘best value’ urban forest, 
(Vol. 10 No. 2 Aug/Sept 2005, pp 26-28).   
In brief, they are: 

• Competition for space, above and below ground, including views; 
• poor planning and management of trees; 
• lack of community awareness of benefits provided by trees; 
• risk and liability; 
• inadequate research; 
• inadequately regulated industry – either statutory regulation or self regulation;  

WHAT ARE THE SOLUTIONS? 
Peter Thyer advances some ideas about how to address the demise of urban forest. 
The what that needs to happen! 
We collectively have a vision of more and / or bigger, undoubtedly healthier and safer 
trees.   
If you work in the section of local government that adjudicates tree removal to 
facilitate development you may want a decision-making framework that properly 
values trees. 
If you work in the part of local government that maintains council’s trees you want 
adequate funds to proactively manage the community assets which are council-owned 
trees.   
We need funds for research so that we can develop a knowledge base comparable to 
other parts of the world. 



 133 

We want a professional tree industry that provides best value service to the trees and 
to the community. 
And I could go on, and you could add your own issues to the list of things that need to 
change.  This presentation isn’t about what needs to be changed so much as how to 
make that change happen. 

WHO CAN MAKE CHANGE HAPPEN?  WHO CAN INFLUENCE THE CHANGE? 
Change.  Effective change needs to happen at a cultural level, a change of 
understanding, a change of awareness, and maybe a change of beliefs. 
Change ultimately needs to happen across the community.  If the community doesn’t 
accept the change, it is not sustainable. 
I want to say a few words about our relationship with the community (acknowledging 
‘the community’ is a very broad term). 
The need to engage with other professions has often been spoken about – engineers, 
planners, road builders, utilities, developers, etc., both within the council and in the 
community.  Also with other arms of the horticultural industry – nursery people, 
landscapers, etc. 
The other sector of the community I believe we need to engage with is people in the 
community who criticise our decisions to remove trees.   
I don’t think there’s a single person in this room who doesn’t love trees.  It’s 
somewhat ironic then that the people who most often criticise us and publicly disagree 
with our decision about trees, are people who also love trees.  
This was highlighted last year in Sydney the when Royal Society for the Botanic 
Gardens decided to remove some senescent figs.  Arborists whom I admire and 
respect were involved in the decision to remove those trees, and stand by their 
decision.  I understand and respect their decision.  As a Green politician, I also know 
many of the people who protested and sat in the trees.  I respect and support their 
action. 
Who was right?  Whatever one thinks about the situation, there was no black and 
white, right solution.  People have different opinions, different values.  That was why 
it was so hard.   
Two points I feel are important to make are: 

1. It is okay to disagree and have debate about individual situations and trees, 
and even principles, but we should remember we’re basically all on the 
same side of the fence. 

2. A lot of time is spent focussing on the individual situations, and we’re not 
looking at the big picture.  While the figs were being debated thousands of 
other trees disappeared across Sydney, many that possibly should not have 
gone and many that will not be replaced.  I note the sub-title to the NSW 
LGA Urban Forest Policy – Can’t see the forest for the trees.”      

In summary, we need to work together and we need to focus on the big picture. 
The developers, engineers, utilities, etc. have a fundamentally different view of how 
open space should be used.  They are the people whose beliefs need to change.   
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People who want to retain trees and grow more trees are people who can support our 
vision for a best quality urban forest.  Our work can and should complement one 
another’s. 
I will touch on strategies that the community can use to effect change because it is 
important that you know what they can do to support what you are doing and what 
you can do to support them. 

HOW CAN WE CHANGE THINGS? 
I worked as a tree officer in local government before and after being elected as a 
councillor.  I have experienced and understand some of the difficulties that face tree 
officers in trying to change things.   
I know that tree officers are extremely busy and there is never enough time to do 
everything one is meant to, let alone do extra to try and change things.  It’s a matter of 
balancing the important with the urgent. 

• IT WON’T JUST HAPPEN – IT REQUIRES EFFORT 

• THERE WILL NEVER BE ENOUGH TIME – YOU MAY AS 
WELL DO IT NOW 

In Newcastle and in NSW we are working to make change. 
In 2002 Phil Hewett and I collaborated in drafting an urban forest policy that I 
planned to have adopted by the Local Government Association of NSW.  We needed 
permission of the council’s General Manager to be able to work together.  I then had 
to get it through Newcastle Council before it could even be considered at the state 
conference. 
At the state conference it was the first time many people had heard the term, ‘urban 
forest’.  There was a bit of nervousness.  It was referred to a working group (the LGA 
Urban Forest Policy Working Group) to review and make recommendations back to 
the following year’s conference. 
The recommendation from the working group was to adopt the draft policy with a few 
changes and to maintain the working group and charge it with the implementation of 
the policy. 
Taking the extra year to have the policy adopted was frustrating at the time but in 
hindsight was a good thing.  It allowed people time to get used to the concept, or at 
least the term ‘urban forest’.  The working group comprises both council tree officers 
as well as councillors (and a mayor).  The President of the LGA and Mayor of North 
Sydney is also very supportive, as is the Lord Mayor of Sydney.  A number of 
councils around NSW, particularly in Sydney, are thinking ‘urban forest’ rather than 
just ‘urban trees’.  
The working group has recently been allocated staff resources and will be looking for 
grants to undertake research and education over the next year.  It’s in the process of 
developing a brochure and a website. 
In Newcastle I managed to divert sufficient money in the 04/05 budget to employ a 
person for a year to develop an urban forest policy for Newcastle.  Luckily the person 
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employed was Phil and he has drafted the policy Neighbourwoods:the Newcastle 
Urban Forest Action Plan 2006-2016, about which you heard him speak yesterday. 
So, it’s easy.  All you arborists have to do is become a councillor.   
Unfortunately, becoming a councillor isn’t that easy in many places.  And a single 
issue, urban forest platform isn’t likely to get you elected.  Believe me, you’re not 
missing that much.  I was elected anyway and ‘urban forestry’ has become my 
passion.    

• MAKE CHANGE – GET POLITICAL 

You don’t need to be a councillor to make change!  But you may need to get political.  
‘Political’ doesn’t mean joining a political party.  It doesn’t mean being involved with 
elections.  It does involve communicating with people who make decisions and other 
people who influence decisions. 
 Identify who can make the change you desire.   

Very few individuals can make unilateral decisions about policy issues.  State 
government ministers can, but the changes we’re talking about will probably 
require council resolutions or changes to state legislation. 

 Identify who influences the decision-makers. 
Council senior management, advisors to ministers and state MPs, state planning 
department officers can influence the change we want. 

As a council tree officer you cannot just go off and start lobbying councillors or state 
politicians.   
However, an industry representative body can.  It is independent.  General industry 
associations, or specific local government tree associations such as NSW’s Local 
Government Tree Resources Association are invaluable bodies to speak to people that 
cannot otherwise be spoken to.  They are peak advisory bodies which provide greater 
credibility than a single person.  
An association should develop a strategic plan – that tells everyone what that 
association wants and how it aims to get it. 
Industry associations –  

• can propose changes to legislation and /or policy 
• can engage with councils, local government association, state government 
• can give briefings to councils 
• can develop education materials 
• develop draft policy, models, standards, templates 
• can speak to the media 

Meanwhile, council officers can play a major role to support the initiatives of the 
association. 

• In your own council 
o communicate with councillors, senior management, community 
o develop an internal newsletter to be distributed using existing council 

communication media 
o provide regular (annual) reports to council  
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o hold regular (fortnightly or monthly) meetings with your manager/s – 
convey issues, ideas, what has occurred 

o use council’s external communication media to provide articles for the 
public 

o develop community consultative committees 
o engage with and get to know people from other parts of council that 

influence or are influenced by tree management matters, eg planners, 
engineers, (email)  

o make yourself relevant  
• Participate in (or help start) the local government tree association 
• Engage with community organisations that have an interest in tree 

management issues – attend meetings on the odd occasion to answer questions 
or advise issues 

• Develop your skills 
o Publicity 
o Media 

1 Thyer, P.,  2005.  The Future for Trees in Sydney, The Australian Arbor Age, Vol.10 
No. 2 Aug/Sept 2005, pp 26-28. 
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ARBORICULTURAL EDUCATION AND TRAINING IN 
AUSTRALIA 

 
 

Greg Moore - Head, School of Resource Management, University of Melbourne 
 

INTRODUCTION: 
The role of arboriculture in the curricula of Australian educational institutions has 
been relatively brief, with dedicated courses existing for at most 20 years. 
Historically, the discipline, or perhaps tree surgery, has been taught as a minor part of 
horticulture, and to a lesser extent forestry courses, in Australian Universities or 
Colleges of Advanced Education (CAE) or Technical and Further Education (TAFE) 
Colleges.  For most of the past century, if arboriculture was taught at all, it was as a 
single subject or as a component of other subjects.   
The high level of skill training that is required for arboriculture does not lend the 
discipline well to degree level training, and as a consequence most arboricultural 
training has been pitched at the TAFE Certificate, Diploma or Advanced Diploma 
level.  In Australia, an exception to this has been a brief period where a specialist 
Diploma in Arboriculture was offered at Burnley College, as part of the Victorian 
College of Agriculture and Horticulture (a CAE) and continued under the auspices of 
the University of Melbourne.   
Changes to higher education funding and delivery regimes in 1995-6 altered the 
education landscape and began a series of rapid and extensive changes in Australian 
post secondary education which continue today. These changes have impacted most 
upon universities, but the TAFE sector has also undergone change, and more 
extensive changes are likely in the future. In 2001 a paper was presented to the 
International Society of Arboriculture, Australian Chapter evaluating the position of 
Australian arboriculture (Moore 2001). This paper reviews and updates this earlier 
work. 

A BRIEF REVIEW OF HISTORY 
Arboriculture, or its subset tree surgery, has been part of horticultural curricula at 
colleges like Burnley in Victoria and Ryde in New South Wales for decades.  For 
much of the past century delivery has been as a minor component of more general 
horticultural subjects, with specialist subjects and courses dedicated to arboriculture 
emerging in the late 1970s and mid 1980s.  Similar scenarios developed in institutions 
in Queensland and Western Australia.   
In Victoria, arboriculture was taught as a minor component of the diploma programs 
at Burnley until the late 1970s, when a single small specialist subject was developed.  
When the institution sought to develop a new set of programs in 1983, it was 
proposed that there would be a degree that would contain a single specialist 
arboriculture subject, and an associate diploma course with four specialist streams – 
Nursery Production, Parks and Gardens, Landscape Construction, and Turf 
Management.  It is significant that there was no arboriculture stream proposed in the 
original course submissions. In the process of seeking accreditation the Turf stream 
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was rejected, and in an unprecedented development, an arboriculture stream was 
substituted in its stead.   
The substitution of the arboricultural stream was a piece of good fortune, or of 
downright opportunism depending upon your perspective.  The stream should never 
have been approved as the documentation to allow such approval was not available, 
and information on prospective student numbers was either non-existent or suggested 
a relatively small prospective intake.  However, a brief window of opportunity 
presented itself, and the political and financial climate of the time allowed the stream 
to progress.  The program commenced in 1985 and continued with little change until 
2000.  It has been the only dedicated arboriculture tertiary education course offered in 
Australia.   
The course has been HECS-attracting, delivered within the Higher Education sector, 
and should not be confused with diplomas of the same level that have been offered 
under the auspices of the TAFE or VET sector.  The differences are significant in that 
different curricula, funding and management arrangements apply to the programs 
because of their delivery through the different sectors.   
Australia has only ever had one arboriculture course delivered through the tertiary 
education sector, and since 1996 through the university sector.  This fact is often 
overlooked, with the importance of arboriculture in tertiary education overestimated 
by those in industry.  The number of students has always been relatively small, and 
the cost of delivery high and efficiency of delivery low. In addition to the diploma 
course, the arboriculture subject in the degree program at Burnley has been delivered 
every year from 1985.  A second arboriculture subject was added to the degree 
curriculum in 2001.    
There have been successful subjects or parts of subjects delivered in many Australian 
states as parts of general horticulture or forestry curricula.  There have also been very 
successful programs of high calibre delivered in a number of states through the TAFE 
or Vocational Education and Training (VET) sectors.  The Advanced Certificate in 
Arboriculture commenced at Burnley in 1986 and continued until it was superseded 
by the Certificate level 4 and the TAFE Diploma Level 5 in Arboriculture both based 
on the Horticulture Training Package in 1999 and continued until 2005. 

THE IMPACT OF THE REFORMS INITIATED IN 1995-6 
The tertiary educational landscape changed dramatically in 1995 and 1996, when the 
then Federal Minister for Education The Honorable Amanda Vanstone announced 
significant funding reductions for universities, while at the same time approving staff 
pay rises. Universities were made to demonstrably improve their productivities based 
on improved systems of measuring outcomes and efficiencies. There was a major 
squeeze on funding and there were to be significant productivity increases demanded 
by government. Universities responded in different ways to this change of 
environment, adopting strategies or combinations of strategies that would allow them 
to secure existing funding and to meet the government’s performance criteria (Table 
1). 
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Table 1:  University responses to altered funding arrangements in the mid 
1990s. 

 
Some University Responses Effects of Strategy 

  
Staff downsizing and redundancies Larger class sizes; loss of expertise 
Elimination of small departments Loss of certain disciplines 
Consolidation of subjects Fewer larger subjects 
Elimination of small enrolment subjects Narrowing of student choice 
Setting subject minimum quotas Loss of small specialist subjects 
Increasing University Income Expand in consulting and enterprises 
Charge Fees Expand fee-for-service delivery 
Export Services Overseas More Overseas fee-paying students 

 
Some universities downsized immediately, others eliminated small specialist 
departments, especially those in Arts and Science Faculties.  The University of 
Melbourne, of which Burnley College is part, chose not to downsize, but did eliminate 
small departments, consolidate subjects and set minimum subject quotas.  These 
strategies impacted not only on subjects with small enrolments, but also on streams, 
such as the arboriculture stream in the diploma course.  The minimum quota size set 
by the University was 16, and the arboriculture stream was usually well below this.  It 
was clear in 2000 that a designated, separate and specialist arboriculture stream would 
not be viable within the University framework. 
Consequently, changes were made to the arboriculture course at diploma level in 
2000, and the course was completely restructured in 2001.  In one sense, the separate 
arboriculture stream no longer existed as classes were consolidated into larger 
subjects.  However, there was still an identifiable and separate arboricultural practical 
component, which preserved some of the integrity of the initial program. Further 
changes were subsequently made and a new program will be offered in 2006 and there 
is a likely name change to Associate Degree in Horticulture in 2007. 
The original degree subject continues with enrolments above the quotas required by 
the University, which now stand at 20.  Its future for the next few years seems 
assured.  The subject introduced in 2001 has survived but is still to prove itself, and 
numbers are close to the quota limit.  However, it should be noted that a new degree 
curriculum was introduced by the University in 2001 for full implementation by 2004, 
and its structure will gradually impact upon all aspects of course delivery and may 
threaten the viability of elective subjects such as arboriculture... 

SOME MEASURES OF SIGNIFICANCE AND SUCCESS 
When considering arboriculture education in the tertiary education sector in Australia 
it may be of interest to give an indication of its relative size and significance.  The 
only data to which the author has ready access is from Burnley. The arboriculture 
stream in the diploma course at Burnley College only accounted for between 1% and 
6% of the higher education student body at Burnley between 1985 and 2005 (Table 
2).  The data show a downward trend on similar data presented in 2001 (Moore 2001) 
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Table 2:  Data on the TAFE and Diploma courses, and the Degree subject at 
Burnley College. The final column gives the arboriculture group as a % of 
the whole higher education student body at Burnley for rows 1-3,  the % of 
diploma arboriculture students articulating to the degree in row 4, the 
percentage of degree students taking the arboriculture subject as a % of 
their year cohort and in total in rows 5-6 and the TAFE/VET arboriculture 
students as a % of the whole TAFE/VET student body at Burnley in rows 7-
10. 

 
 Year Number % 

    
Number of Diploma arboriculture students 1985 3 1 
Largest Diploma arboriculture  1997 20 6.6 
Total Diploma arboriculture graduates (approx) 1985-2005 208 3.8 
Diplomates articulating to Degree (approx) 1985-2005 29 14 
Degree Arboriculture Subject Enrolment average per year 1985-2000 39 93 
Total Number of Degree Subject Enrolments 1985-2005 789 91 
TAFE Advanced certificate of Arboriculture Graduates 1986-2005 115 5.3 
TAFE Cert 2/3/4 Graduates 2000-2005 90 22 
TAFE Diploma of Hort (Arboriculture) Graduates 2002-2005 23 10 
Total TAFE arboriculture graduates 2986-2005 228 9 

 
The data show that the number of arboriculture students enrolled in the Diploma at 
Burnley between 1985 and 2005 was 208, In the TAFE sector there were 228 
graduates over the period of 1986 to 2005 which represented 9% of the TAFE 
students graduating from Burnley over this period.  Over this period, the average 
number of higher education students doing Degrees, Diplomas and more recently 
Masters and PhD study has been 300 effective full-time students per year.  
A very high proportion of the students undertaking the degree program at Burnley 
enroll in the arboriculture subject, with over 92% passing the subject.  There is also a 
significant articulation of arboriculture students, with approximately 1 in 7 students 
who specialised in arboriculture in their diploma studies subsequently completing the 
Bachelors Degree.  Employment rates for both the diploma and the degree programs 
have been consistently recorded at above 90% over the period 1985 – 2005, and often 
the figures have been in vicinity of 94% to 98% of students in employment three 
months after course completion. 

MELBOURNE UNIVERSITY AND THE DELIVERY OF TAFE 
In 2005, the University of Melbourne announced that it would be exiting the 
TAFE/VET sector entirely. While the main focus of these changes has been 
agriculture education and training, especially at the rural campuses of Longerenong, 
Dookie, McMillan and Glenormiston, there will be a significant and immediate 
impact on programs at Burnley, including arboriculture. These changes had been 
mooted for some years, with an attempt made in 2004 to leave the sector, and so some 
changes had already occurred that anticipated the decision 
Two long-serving lecturing staff of the TAFE program offered at Burnley had retired 
or resigned in late 2004 and early 2005 and were not replaced. They have a continued 
involvement in the teaching programs as sessional staff, but there has been disruption 
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to the courses offered, and some loss of quality. The programs lost will include the 
Arboriculture Certificate programs at various levels and the Diploma of 
Arboriculture, all of which catered for part-time student already working in 
arboriculture. These courses have been very successful over twenty years, with 
historically low attrition rates. They provided large numbers of skilled staff to 
Victorian arboriculture industries. The loss of TAFE staff and programs also sees the 
loss of considerable practical skill and experience. 
The loss of TAFE programs may jeopardize the high level of articulation reported in 
Table 2, although attempts are being made to preserve as much of the articulation 
program as possible. This highly successful pathway may be lost at a time when 
articulation is being given a higher priority in both TAFE/VET and University 
sectors. This loss should also be regretted for the opportunities that will be denied 
students in future. 
The loss of TAFE also has some other impacts that may be of significance: 

• The exit of Burnley from the TAFE sector will remove a benchmarking and 
quality control mechanism from the TAFE sector, which has benefited 
horticulture across the whole state and indeed nation. The role of Burnley in 
influencing TAFE curricula over the past two decades has been profound, and 
this has been particularly so in arboriculture where what has been developed at 
Burnley has had an effect nationally. There does not appear to be any attempt 
at preserving the Bunrley –TAFE link and this could be detrimental to both the 
TAFE sector and to the industries that it serves 

• The fact that staff were able to feed the latest research results into the TAFE 
education courses at Burnley meant that the programs were dynamic and up-
to-date. Research led teaching is the usual model in Universities, but it is not 
so easily achieved in a TAFE context. Once again this has been put at risk and 
there do not seem to be any mechanisms or initiatives to preserve this aspect 
of the relationship 

• Overall there would appear to be a considerable risk that TAFE arboriculture 
training could face a scenario of stagnation and of losing the initiative that it 
has had it up-to-date and innovative. This could put arboriculture curricula and 
programs at risk of survival over the next few years 

A GLIMPSE OF THE FUTURE:  CAUSE FOR CONCERN AND OPTIMISM 
These developments in arboricultural education can be seen as disappointing and a 
cause for pessimism, however, there have always been cycles that affect education 
delivery in Australia.  The development of specialist arboricultural courses and 
subjects within universities and colleges of advanced education in the 1980s owed 
much to the funding and political environments that existed at the time.  Arboriculture 
courses and subjects are inevitably high cost as overheads are high, safety 
requirements demand small group size and student demand has at best been moderate.  
Consequently it is not surprising that the programs have had to change as a 
consequence of broader environmental changes.   
The TAFE sector caters for many aspects of arboricultural education better than 
higher education, and so it is not surprising that delivery is concentrated in the TAFE 
sector, especially with the departure of the University of Melbourne Burnley Campus 
from TAFE delivery. While these changes may have negative effect on arboricultural 
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education and training, especially at the TAFE and Trade level, there is always 
another side to change.   
Most universities now place a greater emphasis on their post-graduate programs such 
as Masters and Doctoral research degrees.  At Burnley post-graduate numbers have 
grown from 3 in 1993 to 34 in 2005.  This growth rate was almost exponential from 
1996 to 2000 (Table 3), and has been both stable and sustained over the period 2001-
5. There has also been a stable and consistent Honours by research year since 1998, 
with approximately 10 arboriculture related topics researched over the 1998-2005 
period.   
 

Table 3: Details of Student Research Projects at Burnley College. 
 

Year Honours  
Total 

Honours 
Arbor. 
Related 

Masters 
Total 

Masters 
Arbor. 
Related 

Ph D 
Total 

Ph D Arbor. 
Related 

       
1991 0 0 3 1 0 0 
1997 0 0 15 3 1 0 
1999 8 3 11 4 10 4 
2001 11 2 15 6 15 4 
2005 8 4 13 6 21 6 

 
While most of those undertaking post-graduate studies are doing research into matters 
that are of general horticultural interest, it is worth noting that there are at least eleven 
research projects that relate directly to arboriculture at Burnley Campus.  There have 
been similar expansions in arboriculture related research projects in Western 
Australia, New South Wales and to a lesser extent in Queensland and South Australia.  
Such research was virtually non-existent prior to 1990, and the research will have a 
significant impact on arboriculture and urban tree management in the future. 
Furthermore the information generated by the research, and the graduates from these 
postgraduate programs who have found employment in industry are having a 
significant effect on industry.  

CONCLUSION 
The period from 1985 to 2005 has provided some unusual opportunities for 
arboriculture education at all levels in Australia, but particularly in the tertiary sector.  
This period is not typical of the last 120 years, and while many may have assumed it 
was the norm, it should be seen as an atypical period in arboricultural education.  The 
changes of the mid 1990s have dramatically altered the tertiary education landscape in 
Australia and these have clearly affected arboriculture education.  The changes have 
had a profound effect on course structures and under-graduate program delivery, but 
they have opened up significant opportunities for post-graduate research in 
arboriculture related topics.  This provides a wonderful opportunity for arboriculture 
to advance as a discipline and a profession, and once again the most must be made of 
it.   
The focus of arboriculture education and training will be within the TAFE/VET 
sector, and the exit of the University of Melbourne, Burnley Campus from this level 
of training is both significant and symbolic. The TAFE/VET sector is better suited to 
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the delivery of arboricultural education as it copes well with skills training, 
competency formats and the need for adequate supervision for small groups.  For the 
most part arboriculture has been taught within the TAFE/VET sector, and these 
synergies see arboriculture training and education returning to the sector where it has 
traditionally resided. 
There is an irony that at a time of expanding arboricultural-related research in the 
university sector, the links between research and education and training, particularly 
in the TAFE/VET sector seem to be weakening, and there is little being done to 
preserve links that have provided so much benefit over the past two decades. Should 
the same winds of change that have blown through the higher education affect the 
TAFE/VET sector, the threats to arboriculture training and education within Australia 
could be profound. 
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