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1 INTRODUCTION

1.1 The Importance of Trees in Centennial Park

1.1.1 Trees are the single most important element defining the visual character of the landscape within
the Park, and are therefore of critical importance in maintaining its identity and enduring sense
of place.

1.1.2 Whilst the Park has evolved using a variety of species planted over successive time periods
creating an overlay of planting styles, the species and patterns of trees seen today (avenues,
rows, belts and groves) appear as a cohesive landscape. The critical component of these planting
patterns is the uniform size and the consistent form and habit of the trees. Many individual
species used (including the Araucarias and Palms), also have their own distinctive visual character
and contribute to the sense of place. Some species are strongly associated with the identity of
the Park, particularly Moreton Bay Figs and Port Jackson Figs. Whilst fairly typical of other parks
within Sydney developed during the late 19th and early 20th Century, Centennial Park is
considered a relatively intact and rare example of this landscape type.

1.2 Issues affecting Future Management

1.2.1 Given the age of the existing plantings, natural attrition of trees is inevitable due to decline in
health and condition, disease, storm damage and death of trees over time, which has the
potential to alter the visual character of the place. Planned and proactive replacement strategies
are therefore a key element of management of the Park. Given the timeframe of planting, many
of the plantings are expected to senesce around the same time. The wholesale loss of trees
within critical avenues, groves and belts would have a significant impact on the visual character
and amenity of the place. Some of these have a purely aesthetic purpose; others are more
functional in mitigating prevailing winds and providing shade and shelter for park users.

1.2.2 Replacement planting is a challenge given the ecological and cultural values of the trees,
especially those growing in close proximity to one another within formal avenues and rows.
These values may be in conflict with asset management and risk management strategies. Loss of
trees within these uniform patterns can compromise the visual integrity of the whole planting
unit. Lack of species diversity is also a significant issue in terms of potential losses due to disease.

2 PLANNED PROACTIVE MAINTENANCE

2.1 Asset Management

2.1.1 A holistic (whole of life cycle) and proactive approach to the planting, maintenance,
management, protection, removal and replacement of trees, is vital to the management of Urban
Forests. Trees are biological and structural organisms that adapt and change to the prevailing
environmental conditions in the situation in which they are growing. Trees are significant
community assets and may be the most valuable asset in monetary terms within the Park. Like
other ‘assets’, trees have a finite lifespan, but it is not as predictable as some other physical
assets, such as plant and equipment, infrastructure and buildings. Unlike built assets which
depreciate over time, trees appreciate in value as they grow and develop to maturity. Trees begin
to decline and senesce as they suffer the cumulative impacts of injury and disease, diminishing
their value and sometimes creating potential risk. Estimating the remaining Safe Useful Life
Expectancy (SULE) for trees is not an exact science, but is a helpful tool in the proactive
management of trees.
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2.2 Risk Management

2.2.1 Trees may pose a risk to safety and can lead to property damage or injury as a result of structural
defects, damage and disease (leading to structural failure). The interaction between trees and
other infrastructure can also lead to hazards for pedestrians and property damage. Public safety
is a priority in terms of the management of trees within the Park. To minimise the potential risk
of harm or damage, trees, like any other asset, must be monitored and managed proactively. A
proactive approach to management ensures that preventative action is taken before failure or
damage occurs wherever possible.

2.2.2 Centennial Park Trust (CPT) has a Duty of Care to take reasonable steps to mitigate reasonably
foreseeable risks, such as nuisance, damage and potential hazards caused by trees. A proactive
approach to risk management can reduce exposure to liability. CPT has developed a system of
regular monitoring and inspection, record keeping and programmed maintenance of tree assets
to minimise risk to acceptable levels and comply with statutory requirements using the ‘Streets
Ahead’ tree management system. Such a system demonstrates due diligence provided that it is
regularly updated. This system has allowed the Trust to significantly reduce insurance premiums
for public liability. This system also allows CPT to satisfy NSW Treasury reporting requirements
for Total Asset Management (TAM) and planned infrastructure expenditure (capital and
maintenance).

2.3 Information database

2.3.1 To ensure that the system is an effective management tool, a regular audit of the tree resource is
undertaken about every 5 years. This involves a systematic visual assessment of trees and
recording data captured into the Tree Inventory (database). Over the last decade or so, CPT has
progressively populated the Streets Ahead database with almost 15,000 trees. Combined with
aerial photography of the Park, this provides a powerful analytical and management tool.
Changes in status as a result of preventative and reactive maintenance works, new plantings and
tree removals are made by maintenance staff as works are undertaken. The database can be
interrogated to provide information on the size of the tree population, composition of species
and remaining SULE, which then provides useful information for long term planning. This
facilitates prioritization and efficient use of available resources, development of budgets and
maintenance programming. The system is currently used to produce the annual works and
maintenance program.

2.3.2 New technologies, such as Toughbook computers and wireless communications, are improving
the efficiency of data collection. Future investment in these technologies and the collection and
storage of data in the asset database are essential in ensuring proper asset management and
reducing risk. Experience in the Park has shown that the regular update of the database requires
a balance to be struck between the amount of information that is desirable to collect and that
which is realistic and useful to collect and maintain.

2.4 Key Strategies

Explore the use of current technologies for data capture to minimise costs associated with
regular update of the tree information database. Panasonic Toughbooks are currently being
used. However, data recording would be made more efficient using wireless technology to
upload new data from the field directly to the database.

Integrate Streets Ahead database with a Geographic Information System (GIS) and up to
date aerial photography (Google Earth, NearMap or similar) to improve spatial analysis of
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data. It would also be useful to integrate access to historical aerial photography. This has
been achieved by a number of Local Councils, including Sutherland Shire Council. Integrating
Streets Ahead with GIS would permit linkage with photos, schedules, documents and other
information, making the database an even more effective management tool.

Continue to undertake a full tree health and condition audit (key information fields) every 5
years to maintain the database up to date.

3 REPLACEMENT PLANTING

3.1.1 The replacement of trees in public landscapes is a complex problem and requires a long term
strategy. Many trees planted in Sydney during the nineteenth century and early part of the
twentieth century are now entering senescence.1 A large number of the trees within the Park are
in the mature to senescent age category and are in a state of reduced vigour and decline. In
2002, an estimated 10% of the total tree population had an estimated SULE of less than 15 years
and 67% had a SULE of less than 40 years. Aside from natural attrition due to senescence, trees
may need to be removed due to storm damage, structural defects, excessive nuisance or
significant damage to structures or services. They may also die or decline prematurely due to
disease or pest infestation.

3.1.2 This means that a large number of trees will decline and need to be removed over the next few
decades, potentially dramatically altering the visual character of the Park. An on going
replacement planting program is therefore essential to maintain the tree population and the
distinctive visual character of the place. However, there are many practical issues with replacing
trees in an established landscape situation that must be considered.

3.2 Practical Implications

3.2.1 There are complications with replacing new trees in amongst large old trees, due to competition
for resources and available space (above and below ground). The competition for light and space
can create stunted, misshapen trees which take significantly longer to establish. These rarely
grow into stately well formed trees characteristic of those removed. New trees need adequate
space and resources to develop into well formed structurally sound trees at maturity.

3.2.2 Wholesale removal and replacement of avenues and groves or even individual large trees can
have a significant short term effect on amenity and visual character. As such, this approach is
rarely popular with the community without intensive community consultation. Wholesale
removal and replacement of large areas also results in a significant drain on financial resources.
However, given that consistency and uniformity of size and form are important in defining the
distinctive visual character of the place, new avenues and groves need to be planted at the same
time or at least within a relatively short time frame.

3.2.3 The avenue in Grand Drive represents a peculiar situation in terms of replacement strategy. The
avenue was designed by JH Maiden using a particular combination and sequence of species
(Norfolk Island Pine, Port Jackson Fig and Holm Oak). The combination and sequence is repeated
around the Drive, with some subtle changes (refer to Figure 1). The performance of the trees also
varies considerably due to the underlying soil and drainage conditions. Some sections of the
avenue are located on deeper soil profiles filled during road construction; others are on shallow
soil profiles created by excavations for road construction. Some areas also exhibit mixed layers of
fill. All of these factors result in variable growth responses around the Drive, meaning senescence
and natural attrition will also be variable, despite the small number of species used.
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Figure 1 – Showing general planting sequence and arrangement around Grand Drive

3.2.4 Replacement of individual specimen trees also has its challenges. Whilst there are open areas
where new tree planting could take place to replace older senescent trees nearby, these maybe
constrained by important view corridors, potential shading of playing fields, proximity to
underground services or the like.

3.3 Potential Strategies

3.3.1 As some age diversity in the tree population is helpful in spreading out the costs and practical
problems associated with an even aged tree population, it makes sense to stage new tree
plantings over several decades in different areas of the Park. In recognition of this, CPT has
implemented a replacement planting program over the last 15 years and this program extends
into the future.

3.3.2 To date, most replacement planting strategies within the Park have been based on incremental
and gradual replacement according to natural attrition. Experience at the Park has shown that
even with a relatively high percentage of natural attrition within an avenue or grove, it can still
retain some visual integrity. The loss of every second or third tree is disguised to an extent as the
adjacent trees continue to grow and fill in the spaces left between. At some point, however, the
visual integrity of the avenue or row will be lost.

3.3.3 SULE has not been a very helpful model in dictating exactly when replacement should occur, as it
is not sufficiently accurate to make such a determination. Notwithstanding this, it is
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acknowledged that considerable lead time is required for effective replacement planting
programs. A minimum of 5 years is needed to grow plant stock of the right species to acceptable
dimensions prior to planting (longer for some slower growing species, such as Holm Oak). The
timeframe for senescence can also vary by a considerable amount between trees in the same
avenue or row as influenced by cumulative damage, disease, storm damage underlying soil or
drainage conditions, or other factors that result in variable growth and response.

3.4 Block Removal and Progressive Block Removal

3.4.1 ‘Block Removal’ and replacement has been trialled in some areas of Australia, with good success.
However, this approach tends to be unpopular with the community as it may involve the removal
of trees that still make a fairly positive contribution to amenity. Even where block removal can be
undertaken progressively (removing a portion of the block over several successive years), it
requires a long term management commitment and tends to be an unpopular approach.
However, block removal is considered the best method of re establishing uniform avenues and
groves within the same position as those existing.

3.4.2 Some difficulties with the block removal strategy include determining the size of the ‘blocks’, the
timeframe over which the whole unit will be replaced and when and where replacement will
commence, securing long term funding to support the whole of the work and obtaining and
maintaining public and political support for the program from the beginning to the end (which for
some projects like Grand Drive, could extend over several decades).

3.5 Visual Integrity

3.5.1 Rather than determine when replacement in rows and avenues should occur based on a fixed
point in time using a SULE analysis, replacement could be considered based on an assessment of
visual integrity. This would not make replacement fixed in time, but could be implemented based
on a percentage natural attrition at which visual integrity is or will be lost. For example, if the
visual integrity of an avenue or row (or grove) is lost following the removal of 70% of trees due to
natural attrition, at that point replacement of the avenue or row (or a selected portion of it)
would occur. This would be reasonably predictable within a 5 to 10 year time window, allowing
sufficient forecasting to procure replacement plant stock. The only difficultly with this
methodology is arriving at the percentage of acceptable loss, which would be highly subjective.
The size of the blocks would need to be a factor of economic and practical feasibility of
replacement and the total size of the planting unit.

3.6 Parallel Planting

3.6.1 Parallel Planting may be feasible where sufficient space exists within an area in proximity to a
row or avenue. This has been undertaken in Moore Park adjacent the avenue of Moreton Bay
Figs in Anzac Parade. The intention of this strategy is to permit an adjacent row of new trees to
reach maturity in anticipation of the demise of the original avenue, to provide a visual buffer to
loss of amenity. This should be a successful strategy, but has limited possibilities for
implementation. Parallel planting has been considered for Grand Drive (on the inside of the horse
trail) but is not feasible due to the constraints within the potential area for replanting.

3.7 Stock Quality

3.7.1 Tree planting represents a substantial long term investment. Good quality plant stock is
imperative to ensure the best chance of survival, reduce establishment time and minimise the
potential for formation of growth defects. NATSPEC has produced a guideline for specifying and
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auditing the quality of plant stock called “Specifying Trees – A Guide to assessment of Tree
Quality”.2 This guide is currently used by CPT to specify tree stock quality in supply contracts and
for auditing the quality of nursery stock to ensure compliance with reasonable standards.
Specifying and insisting on good quality plant stock is a critical component of the replacement
planting program.

3.8 Advanced Procurement

3.8.1 Lead time for the procurement of advanced plant stock is also a critical element to success of any
replacement planting program. The further ahead procurement can be planned, the more
successful the planting. Whilst tree stock can be obtained from commercial nurseries via the
open market, it is often difficult to source material of the desired species or cultivated variety,
size, quality or quantity required at short notice. Pre ordering and contract growing of tree stock
is currently integrated with the Annual Planting Program to ensure timely delivery of the correct
stock at the right size. With this method, plant stock quality can not only be specified, but also
monitored throughout the growing process.

3.9 Funding

3.9.1 Advanced procurement requires a commitment to long term funding. Fortunately there is
considerable interest in the community in relation to providing specific donations for tree
planting within Centennial Park (Dedicated Trees Program), particularly within the more
prominent spaces and avenues. Unfortunately there is less interest in funding for replacement of
groves and copses around the periphery of the Park. Corporate funding of larger peripheral
groves could be explored as a way of funding more extensive tree planting.

3.10 Community consultation

3.10.1 The removal of trees in public landscapes is a highly emotive issue for many people. Whilst it is
valid that the community should be involved in decision making concerning tree removal and
replacement, there are difficulties in achieving a consensus in opinion due to the diverse range of
views. There are often conflicting views and perceptions about the values of trees to the
community. The largest and oldest trees are usually those most revered by the community and
the decision to remove them often initiates community concern and debate. Nevertheless,
informing the community as to the nature of the issues affecting tree management are integral in
tree replacement programs and essential in terms of community understanding and ownership.

3.11 Key strategies

Develop specifications for supply of advanced tree stock based on NATSPEC Guidelines and
Standard Tree Stock Procurement Contract.

Undertake regular inspection and testing of nursery stock in accordance with Natspec
Guidelines.

Consider options for encouraging corporate (rather than individual) funding for tree grove or
copse planting in the outer ring.

Determine a percentage of acceptable loss of visual integrity for Grand Drive and other key
avenues, rows and groves. Determine the appropriate size of the ‘blocks’ for block removal
based on practical and economic considerations (particularly in Grand Drive).
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Determine where parallel planting can be successfully undertaken in light of existing
constraints.

Develop an Annual Tree Planting Program for the next ten year time frame.

Explore ways of encouraging community consultation in tree replacement and replanting
strategies (workshops, focus groups, working groups, forums).

4 SPECIES SELECTION

4.1.1 It is imperative that a balanced approach be taken to the selection of tree species for use in the
Park. There is no perfect tree; in every selection there may be some compromise between
positive and negative values. Appropriate plant selection must be based on a firm set of
principles which establish the function and design intent that the selection should conform to,
then rigorous selection criteria which enable the species with the most desirable and appropriate
characteristics to be selected, no matter what their origin or type. The selection of appropriate
species is critical to successful establishment and important in minimizing any future risk. Good
plant selection also assists in reducing maintenance costs associated with canopy and root
pruning (to control size or interference). This should not deter experimentation, but rather
encourage the planting of ‘the right tree for the right place’.

4.1.2 The palette of plant species that can be used within the site is fairly limited due to the difficult
environmental conditions within the site. However, experimentation with new species is
considered valid and has a historical precedent. In fact, most of the early planting was based on
trial and error, with those species enduring the harsh conditions the ones that have survived to
maturity and continue to thrive. Some of the limiting factors of the soil environment may have
been imposed by successive layering of different soil materials over time and not necessarily
relative to the original site soils. One of the most significant limiting factors is the moisture
holding capacity of the soils within the site, as well as periodic waterlogging of low lying areas.

4.2 Planting trials

4.2.1 Historically Centennial Park has been used as an experimental ground to trial the performance of
various species. This tradition of experimentation was promoted by JH Maiden and has continued
through successive decades of management. Some species have excelled and others have
performed poorly. It is important that the traditions of experimentation are able to continue into
the future, rather than be locked in to a defined species palette.

4.2.2 Whilst some species are known to perform well and can continue to be used, others have
resulted in a raft of management problems over time and their use should be discontinued. In
some instances the general characteristics of these trees, such as brilliant mid winter flowering of
Coral Trees, is a distinctive element of the Park. However, this species has proved to be
structurally poor and mature trees are subject to frequent failures. The replacement with an
alternate species that provides similar characteristics without the inherent structural flaws is
appropriate in this instance. Likewise, the demise of Canary Island Palms due to Fusarium Wilt
has necessitated the cessation of this species and the trial and planting of alternatives with
similar visual characteristics.

4.2.3 Information on both the success and failure of species trials is important in guiding the future
management of the Park. As such, planting trials should be appropriately documented and results
recorded.
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4.3 Key Strategies

Monitor and record he performance of species trials using the Streets Ahead database
where possible. Consider collecting data such as growth rates (measuring dimension of a
percentage of trees over successive time periods), issues with pests and diseases, plant
losses & failures & general performance. As this data collection may be relative labour
intensive, consider developing relationships with key educational institutions to undertake
research and data collection.

Develop plant selection criteria for the Park and a master species list with species
characteristic and performance.

Plan future species trials.

Map existing site constraints, especially view corridors, underground services, setbacks to
sporting facilities and playing fields etc.

Develop planting specifications based on the Park unique set of environmental conditions.

Develop a schedule of current species and potential alternative species with similar
characteristic for trials.

5 PEST AND DISEASE MANAGEMENT

5.1.1 Significant plant pests and pathogens can lead to the decimation of large areas of the Urban
Forest, resulting in substantial costs associated with tree removal, pest control and replacement
planting. There may also be substantial short and long term impacts on local amenity. Diseases
such as Phytophthora, Dutch Elm Disease, Fusarium Wilt and Armillara Root Rot are just a few
that have caused widespread destruction of urban trees. New threats such as Thaumastocorids,
Sycamore Lace Bug and Myrtle Rust may also result in significant impacts in Australia. To keep
these problems in check, constant vigilance is required. Regular monitoring can assist in the early
detection and containment of these types of risks.

5.2 Integrated Pest Management

5.2.1 As chemical treatments are often impractical control measures for large trees in urban areas,
consideration should be given to an Integrated Pest Management approach using a variety of
biological, non chemical and chemical controls where appropriate. This predicates ongoing
monitoring by trained staff to initiate timely and appropriate responses. The Tree Inventory is an
integral tool in this process.

5.3 Species Diversity

5.3.1 Within Centennial Park, Broadleaved Paperbarks and Maritime Pines make up 56% of the total
tree population. The loss of either one of these species from disease would result in a significant
impact on the local landscape. Planning for a diversity of tree species is therefore important to
reduce the potential impacts severe pest infestations or disease outbreaks, by spreading the risk
of potential loss of whole species or genera.

5.3.2 Whilst species diversity within a row or avenue may not create visual uniformity, some diversity
can create visual interest. Too much diversity can create visual confusion and lack of uniformity.
However, many avenues within the Park, even Grand Drive, are made up of a variety of a small
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number of species, distributing the risk of potential loss of one. The site is large enough to
support stands of monocultures, whist still allowing diversity over the broader landscape.

5.3.3 Increased variety and diversity in species also lends itself to the implementation in the peripheral
areas of the Park (‘Wild Outer Ring’), whereas more uniform, formal plantings of single or few
species may be more appropriate to the central areas of the Park (‘Cultivated Inner Ring’).
Greater species diversity is typical in natural forest and woodland communities, and so lends
itself to this theme.

5.4 Key Strategies

Determine the current mix of species and genera from the tree inventory. Analyse potential
risks of whole species failure.

Set goals for minimising the risk of loss through disease –e.g. no more than 20% of one
genera, no more than 10% of an individual species.

Undertake regular monitoring to detect any new outbreaks of pests and diseases. Record
issues in the Tree Inventory.

6 REFERENCES

                                                           
1 Dr James Hitchmough (June 1989)
Principles and Practices of Tree Replacement in Historic Landscapes
Proceedings of a seminar on “Trees in Public Places”
Friends of the Royal Botanic Gardens, Sydney, NSW

2 Clark, Ross (1996)
Specifying Trees – a Guide for Assessment of Tree Quality – Second Edition 2003
Construction Information Systems Australia Pty Ltd/ NATSPEC, Sydney




